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YIJIEPOJHBINA BAJIAHC U YIJVIEPOA-HEVTPAJIBHBIE
TEXHOJIOI'MU B COBPEMEHHbBIX NCCJIEJOBAHUAX
N PABPABOTKAX

Ananukosn B.I1.

Hnemumym opeanuuecxoti xumuu um. H./[. 3enunckoeo, Poccutickas akademus HayK,
Jlenunckuii npocnekm 47, 2. Mocksa, http://AnanikovLab.ru
E-mail: val@ioc.ac.ru

HeobxoanmocTs o0ecrieueHns: ycToiduBoro pa3sButus (sustainable development) nmeeT kiroueBoe 3HaU€HHE Ha COBPEMEHHOM
9Tale pasBUTHS HAYYHBIX HCCIICMOBAaHWI B O0ONACTH OPraHMYECKONW XHMHH, KaTalu3a W MPOMBIIUICHHBIX TEXHOJIOTHH.
3aMeHa HMCKOIAaeMOrO ChIPhsi HAa BO30OHOBISIEMbIE MCTOYHHKH M CO3[aHHE OE30TXOIHBIX TEXHOJOTHH CTAaHOBSTCS BCe Goiee
BocTpeOOBaHHBIMH (pHC. 1).
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Puc. 1 Opeanuueckuil cunmes na ocHoge 80300H0815eM020 (A) u uckonaemozo (B) cvipws [1].

deoxygenation

B HacrosmeM moKnage paccMaTpHBAIOTCS BONPOCH! YIIEPOAHOTO OanaHca, yriepoA-HEHTpaJbHBIX TEXHOJIOTHH, KOH-
BEpPCHH TIPHUPOAHON OMOMAacchl B (ypaHOBBIC MPOW3BOAHBIC [2,3], peUUKIM3AINN YTIIEPOA-COIEPKAIMUX OTX0I0B [4], pa3BuTHA
aIINTHBHBIX TEXHOJIOTHH Ha 0a3e XMMHUYECKOH KOHBEPCHH OMOMACCHI [5] M CO3MaHMs pereHepHpPyEeMbIX MaTepraioB [6].

Jluteparypa

[1] Kucherov F.A., Romashov L.V., Averochkin G.M., Ananikov V. P., ACS Sustainable Chem. Eng., 2021, 9, 8, 3011-3042.

[2] Galkin K.I., Krivodaeva E.A., Romashov L.V., Zalesskiy S.S., Kachala V.V., Burykina J.V., Ananikov V. P., Angew. Chem. Int.
Ed., 2016, 55, 8338-8342.

[3] Kucherov F.A., Romashov L.V., Galkin K.I., Ananikov V.P., ACS Sustainable Chem. Eng., 2018, 6, 8064-8092.

[4] Rodygin K.S., Vikenteva Yu.A., Ananikov V. P., ChemSusChem, 2019, 12, 1483-1516.

[5] Kucherov F.A., Gordeev E.G., Kashin A.S., Ananikov V. P., Angew. Chem. Int. Ed., 2017, 56, 15931 —15935.

[6] Metlyaeva S.A., Rodygin K.S., Lotsman K.A., Samoylenko D.E., Ananikov V.P., Green Chem., 2021, 23, 6, 2487-2495.
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KATAJIU3 B OPTAHUYECKOH XUMHUHU

benenxas N.I1.

Mocxkosckuti ocyoapcmeennwiti Yuusepcumem umenu M.B. Jlomonocosa,
Xumuueckuui chaxynomem, 119991, Mocxkesa, Jlenuncxue 2oput 1¢3,
e-mail: beletska@org.chem.msu.ru

Ha npumMepe peakiinii Kpocc-CoueTaHust ¥ MPUCOEANHEHHUS K KPATHBIM CBSI3sIM ¢ 00pa30BaHHEM CBSI3€H yIIIEpOA-yIIEPO/ U yIe-
pox-rerepoaroM (N, S, Se, P, O, Si, B) OynyT paccMOTpeHbI H3MEHEHHSI, TIPOU3OIICAIINE B 00J1aCTH METAITIOKOMILICKCHOTO KaTallu-
3a: epexoj] OT Karain3a NajulaJueM K KaTaanu3y MeIbIo U APYTUMH JEIIEBBIMUA U MEHEE TOKCHYHBIMHU METAJIIIAMH, T€TEPOr€HU3ALINS
KOMILJIEKCOB METAJIOB Ha Pa3HBIX MOJIOKKAX, a TAKKe HOBbIE MyTH cuHTe3a (peakuusi Chan—Lam-Evans, ¢pyHKuuoHamu3amnms
apeHOB U reTepoapeHoB ¢ aktupanuei ces3un C—H, horokaranms).

Paboma noocomoenena npu gunancosoui noodeprcke PH®, npoexm 19-13-00223.
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TUAKAJ/IMKCAPEHDbI: ®YHKIINOHAJIN3ALIUA
MAKPOT'ETEPOIIMKJIMYECKOU NNJIAT®OPMBI
JJIAA KOHCTPYUPOBAHUA
CYIIPAMOJIEKYJIAPHBIX CUCTEM

Auntunna U.C.»% Bypusios B.A.?, OBcannukoB A.C. *°, MypasbeB A.A. °, ConoBséBa C.E.*°

“Kazanckuii (Ilpusonsicckuti) ghedepanvuwiii ynusepcumem, 420008, Kazanw, yn. Kpemnesckas, 0. 29/1
SUnemumym opeanuyecko u (uzuyeckou xumuu um. A.E. Apoyzoea @UI] Kazanckuil nayunviil yenmp

PAH, 420088, Kaszanv, yn. Apbysosa, 0. 8.
e-mail: evgersol@yandex.ru

B noxmane OymyT mpencTaBieHbl OCHOBHBIC MOJXOIBI K CTEPEO M XEMOCEICKTUBHOW (DYyHKIIMOHATU3AIMH THAKAIHKC[4]apeHo-
BO#1 11aT(OPMBI, KOTOPBIE TIO3BOJISIOT CYIIECTBCHHO H3MEHUTH THAPOGUIBHO-TUITOPIIBLHBIC CBOHCTBa MAKPOIIMKIIOB U ITOBBICHTh
3¢ GEKTUBHOCTD U CEIEKTUBHOCTH B3aUMOJICHCTBHSI C pa3InuHbIMK cyOcTparamu 4,

ByayT o0cykneHbl 3aKOHOMEPHOCTH KOMILIEKCO00pa30BaHusl (THa)KanuKc[4]apeHoB ¢ cyOcTpaTaMu pa3inyHON IPUPOJIBL: HEI-
JICKTPOJIUTAMHU, KATHOHAMH, aHHOHAMH, a TAK)Ke caMOCOOpkr aMPu(UIBHBIX TIPOU3BOIHBIX [UIS CO3AHUS PA3IHUHBIX CyIIpaMoJie-
KYJISIPHBIX ¥ HAHOCUCTEM, YCTPOICTB M «YMHBIX)» MaTE€PHUAJIOB.

Jluteparypa

1. S.E.Solovieva, V.A.Burilov, 1.S.Antipin, Macroheterocycles, 2017, 10, 134-146.

2. V.A. Burilov, G.A. Fatikhova, M.N. Dokuchaeva, R.I. Nugmanov, D.A. Mironova, P.V. Dorovatovskii, V.N. Khrustalev,
S.E.Solovieva, I.S.Antipin. Beilstein J. Org. Chem. 2018, 14, 1980-1993.

3. A.A Muravey, S.E. Solovieva, F.B. Galieva, O.B. Bazanova, . Kh. Rizvanov, K.A. Ivshin, O.N. Kataeva, S.E. Matthews, I.S.
Antipin, RSC Adv., 2018, 8, 32765-32769.

4. V.Burilov, B.Gafiatullin, D.Mironova, E.Sultanova, V. Evtugyn, Yu.Osin, D.Islamov, K.Usachev, S.Solovieva and I.Antipin,
Eur J Org Chem. 2020, 2180-2189.

5. V.Burilov, R.Garipova, E.Sultanova D.Mironova, I.Grigoryev, S.Solovieva, I.Antipin, Nanomaterials, 2020, 10, 1143.

6. A.Muravev, A.Yakupov, T.Gerasimova, R. Nugmanov, E. Trushina, O. Babaeva, G.Nizameeva, V.Syakaev, S. Katsyuba, S.
Selektor, S Solovieva, 1. Antipin , Int. J. Mol. Sci., 2021, 22, 3535.

7. A.Muravev, T.Gerasimova, R.Fayzullin, O.Babaeva, I.Rizvanov, A.Khamatgalimov, M.Kadirov, S.Katsyuba, I.Litvinov,
Sh.Latypov, S.Solovieva, I.Antipin, Int. J. Mol. Sci., 2020, 21, 6916.

8. V. Burilov, R. Garipova, D. Mironova, E. Sultanova, I. Bogdanov, E. Ocherednyuk, V. Evtugyn, Y. Osin, 1. Rizvanov, S.
Solovieva, 1. Antipin, RSC Adv., 2021, 11, 584-591.

Paboma evinonnena npu gunancosoui noodeprcke PH®, npoexm 19-13-00095.
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YINBUTEJBLHAS XUMUS TETPAIIMPPOJIBHBIX
MAKPOIIUKJIWYECKNX COEJIUHEHMUI — TPOU3BOTHBIX
®OCDOPA(V)

LopoyHnosa 10.I'*°

“@edepanvHoe cocydapcmeennoe 0100xcemHnoe yupesxicoenue Hayku Hucmumym ooweil
u neopeanuyeckou xumuu um. H.C. Kypnaxosa PAH, 119991, Mocksa, Jlenunckuu npocnekm 31,
e-mail: Yulia.gorbunova@gmail.com
S@edepanvroe 2ocydapemeentnoe Hrodxcemuoe yupedxcoenue nayku Mnemumym gusuueckotl xumuu
u anekmpoxumuu um. A.H. @pymrxuna PAH,
119991, Mockea, Jlenunckuii npocnexm 31, kopn.4

TeTpanI/IppoanLIe MAaKpOUUKIMYCCKUC COCANMHEHUA U KOOPAUHALIMOHHBIEC COCIMHCHUA Ha UX OCHOBEC, ABJISAACH OCHOBOM MHO-
TUX OPUPOAHBIX IMTPOUECCOB JaBHO HAJIX CBOC JIMAUPYIOMICE MECTO B HAYKEC, MAaTCpHUAJIOBEACHUN U COBPEMCHHBIX TeXHOHOFI/IﬂX]_S.
OCHOBHLIC HUCCJICAOBAHNUA B 3TON XMMHUH TMOCBAIICHBI KOMIIJICKCAM NEPEXOAHBIX METAJIJIOB U €EAMHUYHOE KOJIMYCCTBO pa60T, IIOCBA-
1eHo hochopy, caMoMy MalTeHbKOMY KaTHOHY, 00pa3yroleMy KOOpAHHAIIMOHHbBIE COSAUHEHHS C TETPAMUPPOITBEHBIMHU JIMTaHIAMH.
B noknane Ha npumepe xomiuiekcoB ¢ocdopa (V) ¢ nopdupunamu u ¢ranonraHuHaMu OyleT TOKa3aHbl MOJXO/bI K pa3paboTke
MOJIEKYIISIPHBIX MTEpEKITIoUareseii, (POTOCEHCHOMIN3ATOPOB ISl aHTUMUKPOOHOM T€PaIiy, TEMIIEPATYPHBIX CEHCOPOB*.

Ocoboe BHUMaHUE OYIET YACICHO HEIAaBHO OOHAPYKCHHOMY SIBJICHHIO 0OpPaTUMOrO MEPEKIIFOUYCHUS apOMAaTHYHOCTH BO (pra-
noranuaax pocdopa (V)8 CTabUIBHOCTh apOMATHYECKON CHCTEMBI (TAIOIMAHMHOB SIBJISIETCS OOIICIPUHATON KOHIEMIIUENH B
XMMHHU 3THX MAKPOIMKIIOB, HO 3Ta KOHIEMIXs 0OJIbllie HE paboTaeT B ciiydae deKTpoHoaeduiuTHoro komiiekea gocdopa (V),
KOTOPBIii MPETepIeBacT YHUKAIBHYI0 0OPATUMYIO PEaKIIHIO0 HyKJICOPUILHOTO MPUCOSANHEHH S, IPHBOISIIYIO K 00pa3oBaHHIO HEO-
KUTAHHO CTAOUITBHOIO HEAPOMATHYECKOTO MPOAYKTa C HOBBIMH CBOHCTBAMHL.

Jlureparypa

1. Koifman, O. 1., Ageeva, T. A., Beletskaya Y.P. et al. Macroheterocycles 2020, 13 (4), 311-467.

2. Aatunus U. C., Andumor M. B., Apcnanos B. B. u np. Venexu xumuu. 2021, 90, (8), 895-1107.
3. Martynov, A.G., Safonova, E.A., Tsivadze, A.Y. Coord. Chem. Rev. 2019, 387, 325-347.

4. Meshkov 1. N., Bulach V., Gorbunova Y. G. et al. Inorg. Chem. 2016, 55, 10774.

5. Meshkov 1. N., Bulach V., Gorbunova Y. G. et al. Chem. Commun. 2017, 53 (71), 9918-9921.
6.0tvagin V.F., Kuzmina N.S., Krylova L.V. et al. J. of Medicinal Chemistry, 2019, 62, 11182-11193.
7. Kolesnikov I. E., Kurochkin M. A., Meshkov I. N. et al. Mater. Des. 2021, 203, 109613.

8. Kolomeychuk F.M., Safonova E.A., Polovkova M.A. J. Am.Chem.Soc., 2021, 143, 14053-14058.

Paboma evinonnena npu gunancosou noddepiicke Poccuiickozo nayunozo gonoa (epanm Ne 19-13-00410).
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JINXJIOPJIUA3AJTUEHBI — HOBBIM CTPOUTEJIBHBIE
BJIOKU JIJIS TETEPOLIMKJIN3ALIUI

Henaiinenko B.T.

Mockosckutl cocyoapcmeennblii yHugepcumem
nenajdenko@gmail.com

HeI[aBHO MbI 06Hapy>1<1/ml/1, YTO pC€aKkuud ¢ TuApasoHaMHu, KaTaJIu3upyemas CoJiiMU MEIU, HOCUT 061]11/1171 XapakTep, 1 B HEH Mo-
T'yT y4aCTBOBAaTh N-BaMeIHeHHLIe TUAPAa30HbI. B PE3YyIbTAaTC HA OCHOBE BSaHMO)IeﬁCTBHﬂ N-MOHO3aMeHleHHLIX TUAPA30HOB C ITOJIN-
rajJJor¢HaJJKaHaMHu Mbl pa3pa60TaJm HOBYIO pCaKIUIO CO3aHNA YITICPOA-YTIIICPOAHBIX CBsI3CH C 06paSOBaHI/IeM 1,2-[[Ha336yT- 1 ,3-}11/1-
€HOB. JTO BI)ICOKOB(b(i)eKTI/IBHOB IMPEBpalICHUEC, KaTAJIM3UPYEMOEC ME/IbIO, 06J'Ia}:[aeT MMUPOKUMH CUHTCTUYCCKUMHU BO3MOXKHOCTAMUA
1 MO3BOJIAACT IMPOBOAUTD IMPOLECC B y}I06HOM OJHOPCAKTOPHOM PEIKUME, HAUMHAs C JICTKOAOCTYIHBIX aJIbACTUAOB U THAPa3nHOB.

Hal X
“ CXHal; CuCl (1%) I
-
R/]%Nf”w TMEDA (2.5 €q.) RSN
DMSO, rt. N
“Ar

Hal = Cl, Br; X = Cl, Br, CN, CO,Et, CF; 37 examples, up to 97 %

CuHTeTHYeCKasi 3HAaYUMOCTh MOTyYSHHBIX IaJJOTCHUPOBAHHBIX a33JUCHOB ObUIa IPOAEMOHCTPHPOBaHa B peakiusix ¢ O-, N-,
S- u C-HykneoduiamMu, KOTOpPbIE OTKPBUIN JOCTYI K Psy LEHHBIX AIMKINYECKHX U IeTepPOLMKINYECKUX MPOAYKTOB. MexaHu-
CTUYECKHE HUCCIEIOBAaHMS MOKA3aIM, YTO 3TO KaTalu3UPyeMOe MEJbI0 NIPEBPAIIEHHE IPOUCXOIUT C YUaCTHEM PaIUKalbHBIX HH-
TepMenuaToB. B HacTosmee Bpems Hala J1abopaTopys NPOBOAUT JalbHEHIINE UCCIESIOBAHUS 10 CHHTETHYECKOMY IPHMEHECHHUIO
MOTy4EHHBIX IaJIOTeHUPOBAaHHBIX a33/INCHOB.

Cly
CuCly L
— CuClL L =TMEDA
CCly ClsC  N-Ar cl
NN TMEDA CI—%\

HN-Ar N\ Cl:C_ HN-Ar RHE ———» N
~N N 1 HCITMEDA /™ "3,
R ] R Hp -HCI TMEDA 2 r

CuClyL

11




: QKLs!

1210-16.10.2021

INNKNPAHOSUA-®PYPAHO3UTHASA ITIEPET'PYIIIIMPOBKA
- HOBBIH MPOIIECC B XUMMU YI'JIEBOJOB U EI'O
INPUMEHEHUE B OJIUT'OCAXAPUJIHOM CUHTE3E

Hudanrses H.D., Kpbuios B.b.

Hncmumym opeanuueckou xumuu um. H.J]. 3enuncxkoeo PAH,
119991, Mocksa, Jlenunckuii npocnexm 47,
e-mail: nen@ioc.ac.ru

Bosnbiiolt uHTEpEC K MPUPOAHBIM (pypaHO3UICONEPIKAIINM COSITUHEHHSIM CTHMYIUPYET pa3paOdoTKy HOBBIX NpernapaTUBHBIX
METOIOB UX XHMHYECKOro cuHTe3a. K HUM OTHOCHUTCS HEaBHO OTKPHITAas HaMH' MHPAHO3UA-(QypaHO3UIHAS MEePErpymnirupoBKa
(TI®IT) - He uMeroIIMiT aHAIOTOB B OPraHWYECKONM XMMHH MPOLECC, MO3BOJISIONIMIA MMOy4aTh celeKTuBHO O-3aMmeleHHbie (ypa-
HO3MIBI U3 COOTBETCTBYIOLIMX NHpaHo3uoB. [IDII BrimodaeT mpoMoTupyemMoe KUCIoToi ucuepmsiBatomee O-cyinbdarupoBanue,
COIPOBOXKAAIOIIEECS MTEPErPyIIMPOBKOH, U Mocieayolee coabBomTnieckoe O-necynbparupopanue. B noknane Oyayt paccmo-
TPEHBI PE3YIIBTATHI, TOJIYUYEeHHbIE B X0/€e UccienoBanust [IMDI1 Bkiroyas: KCCIIEI0BaHMS MEXaHU3MA PEAKIIUH,' €€ IBUKYIIEH CUITbL,”
CYBCTPAKTHBIX OTPaHHYCHHIA® U CHHTeTHYeCKNX npuMmenennit.** TIDI] sBisieTcst MoNe3HbIM HHCTPYMEHTOM ISl TOTYYEHHS CIIOXK-
HBIX (PypaHO3WICOAEPIKALIUX OJIMIOCaXapHIOB, YTO MPOJIEMOHCTPHPOBAHO HA MPUMEPE CHHTE3a OJIMI0CaxapH0B, POJICTBEHHBIX
OaKkTepuabHBIM U IPUOKOBBIM aHTHI'CHHBIM IOJIHCaXapUiaM.

Jlureparypa

1. Krylov V.B., Argunov D.A., Vinnitskiy D.Z., Verkhnyatskaya S.A., Gerbst A.G., Ustyuzhanina N.E., Dmitrenok A.S., Huebner
J., Holst O., Siebert H.-C., Nifantiev N.E. Chem. Eur. J. 2014, 20, 16516.

2. Gerbst A.G., Krylov V.B., Argunov D.A., Dmitrenok A.S., Nifantiev N.E. ACS Omega 2019, 4, 1139.

3. Krylov V.B., Argunov D.A., Vinnitskiy D.Z., Gerbst A.G., Ustyuzhanina N.E., Dmitrenok A.S., Nifantiev N.E., Synlett 2016,
1659.

4. Argunov D.A., Krylov V.B., Nifantiev N.E., Org. Biomol. Chem. 2015, 13, 3255.

5. Argunov D.A., Krylov V.B., Nifantiev N.E., Org. Lett. 2016, 18, 5504.

6. Krylov V.B., Argunov D.A., Solovev A.S., Petruk M.1., Gerbst A.G., Dmitrenok A.S., Shashkov A.S., Latgé J.-P., Nifantiev
N.E. Org. Biomol. Chem. 2018, 16, 1188.

7. Verkhnyatskaya S.A., Krylov V.B., Nifantiev N.E., Eur. J. Org. Chem. 2017, 710.

8. Argunov D.A., Trostianetskaia A.S., Krylov V.B., Kurbatova E.A., Nifantiev N.E. Eur. J. Org. Chem. 2019, 2019, 4226.

9. Laverde D., Romero-Saavedra F., Argunov D.A., Enotarpi J., Krylov V.B., Kalfopoulou E., Martini C., Torelli R., van der Marel
G.A., Sanguinetti M., Codée J.D.C., Nifantiev N.E., Huebner J. ACS Infect. Dis. 2020, 6, 1816.

Paboma evinonnena npu gunancosoti noodeprcke PH®, npoexm 19-73-30017.
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NOVEL ORGANIC MAGNET

Victor Ovcharenko.* Aleksei Sheremetev,* Kirill Strizhenko,* Sergey Fokin,” Galina Romanenko,”
Artem Bogomyakov,*® Vitaly Morozov,” Mikhail Syroeshkin,* Anna Kozmenkova,*
Andrey Lalov,* Michail Egorov*

“N.D. Zelinsky Institute of Organic Chemistry, 47, Leninsky Prosp. Moscow 119991, Russia
b International Tomography Center, 3a Institutskaya Str., Novosibirsk 630090, Russia
Victor. Ovcharenko@tomo.nsc.ru

Persistent organic radicals have attracted close attention from both theoretical and applied viewpoints. An intriguing idea
of molecular magnetism is to create new types of magnetically active compounds saturated with organic components based on
synthetic chemistry approaches. This would give magnets with properties typical of organic compounds: low density, elasticity,
transparency over a broad range of the electromagnetic spectrum, high resistance to electric current, biocompatibility. We succeeded
in synthesizing a whole family of paramagnetic organic salts M(L")(H,O)_, where L is radical anion of difurazanopyrazine and
M stands for Li, Na, K, Rb, NH,. All solids were found to contain columns of planar L" radical anions, with alkali-metal cations
and water molecules located between them. At temperatures below 4 K, Na(L")(H,0), showed bulk magnetic ordering. This salt is
actually the first example of organic magnet based on a high-nitrogen framework of pyrazine-fused furazans. A quantum-chemical
study of M(L")(H,0), revealed an unusual effect: the exchange coupling energy J between the neighboring radical anions proved
highly sensitive to the motion of one L™ relative to another. We explained the difference between the magnetic properties of Na(L™)
(H,0), and those of other M(L")(H,0),_ as well.

The study was funded by the Minobrnauki (agreement with IOCh RAS 075-15-2020-803).

13



: QKLs!
12.10-16.10.2021

OAPMAKOJIOI'HYECKU AKTUBHBIE 'ETEPOLUKJIBI HA
OCHOBE PACTUTEJIbBHBIX METABOJIUTOB

Cagaxyraunos H.®D.

Hosocubupcruti uncmumym opeanuyecxou xumuu CO PAH
Hoeocubupck, npocnekma axkadoemuka Jlagpeumesa, 9
e-mail:anvar@nioch.nsc.ru

PacTurenbabie META0OIUTEI SBIISIFOTCS ‘Ipe3BLI‘IaﬁHO Ba’XXHBIM PECYPCOM IIPU CUHTE3EC 0OJILIIOT0 KOJIMYECTBA JICKapCTBECHHBIX
npenaparoB M MHHOBALIMOHHBIX COC}IHHeHHﬁ-HH}IepOB B Haunbonee BOCTpe6OBaHHLIX 1 COIIMAJTIbHO-3HAYMMBIX TCPAIICBTUYCCKUX
obnactax. HaruHast Ononornueckas AKTUBHOCTD, MTPEAPACIIOIOKCHHOCTb MOJICKYJI IJIsI XUMHUYECKUX TpaHC(bOpMaIII/II‘/'I, HU3Kas TOK-
CUYHOCTDb BBIABUTACT 3TOT KJIACC OPraHNn4CCKUX COe[[I/IHeHI/Iﬁ Ha MepCaAOBLIC MO3ULINU CTAPTOBBIX MOJICKYII B Me)lPII.[PIHCKOﬁ XHUMHH.
QueHb OOJbIIAsS YaCTh TOJIYUYCHHBIX IMTPOU3BOAHBIX ABJIAKOTCA I'ETCPOLUUKINICCKUMU COCTUHCHUAMU.

o O

NH,
Usnic acid Coumarine Varacin

B noknane paccMOTpEHBI METO/IBI CHHTE3a W OHOJIOTHYECKasi aKTHBHOCTh TETEPONMKINIECKAX TPOM3BOIHBIX YCHUHOBOH KHC-
JIOTHI, PAfa KyMaprHOB M aHAJIOroOB BapanuHa. [lomydeHHble coenHEHuUs ABIAIOTCA 3()(HEeKTHBHBIME MHIHONTOpPaMu (hepMEHTOB
penapaunu JHK ki1eTku, aHTUAENpecCaHTaMu U aHAJIbI€TUKAMH.
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TPEXKOMIIOHEHTHBIN NOJAX0JI K CUHTE3Y
HOINOTOPAIIKHJICOILEPKALINUX KAPBO-
U TETEPOLIUKJIOB

Canoyrun B.U1., I'opsiea M.B., Ky C.O., Byprapr 51.B.

Hncemumym opaanuyeckoz2o cunmesa um. U.A. Ilocmosckozo
Ypanvckoco omoenenus Poccuiickoii Akademuu Hayx,
620108, 2. Ekamepunoype, ya. C. Kosanesckoii 22 / Axademuueckas 2(0)
e-mail: saloutin@ios.uran.ru

MOIIHBIM HHCTPYMEHTOM JUIsl CO3J]aHuUsI HOBBIX COCIMHEHNH B COBPEMEHHOM OPraHW4e€CKOM CHHTE3€ SIBJISIOTCSI MHOIOKOMIIO-
HEHTHBIE PEaKiMu, KOTOPbIE TO3BOJISIOT MYTEM ITPOCTOTO OJJHOPEAKTOPHOTO MCIIOIHEHUS 0JIy4aTh HOBBIE NPOAYKTHI U3 AOCTYII-
HBIX UCXOJIHBIX MaTepHallOB.

B nmokmane 06Cy®KIat0TCS CHHTETHYECKUAE BOSMOXKHOCTH, OTKPBITON HaMH HENAaBHO'* TPEXKOMIIOHCHTHOW PEeakKiu monudTo-
pankmii-3-0kcoa(pupoB U METHUIIKETOHOB (LIMKJIIOKETOHOB) C MOHO- U JiMHYKJIeodpunamu (cxema 1). [TokazaHo, 4To 3TH npeBpaleHus
SIBJISIFOTCSL YHUBEPCAJIBHBIM MOJIXOJIOM ISl (POPMUPOBAHUSI IIUPOKOTO CIEKTpa MOIU(TOpaIKHIICOAepKaIMX KapOo- U reTepoLu-
KJIOB, CTPYKTYPa KOTOPBIX OIPEAEISIACH IPUPOIOH HCIONIB3YEeMbIX METHICHKaPOOHMIBHBIX U HYKJICO(UIbHBIX KOMIIOHEHT.

'd ~\
Me_ _O OLJ
\E I n
2 R 3

(0]

(0]

o
RS *  HN
S n
NH wnm HX
HO rRY R2
R 4 ;5
12 n=0,1 R
(. J
Cxema 1. TpexxomnoneHmunas peaxyus NOIUGMOpanKu-3-okcoapupos, KemoHos u HyK1eopuios
JIuteparypa

1. Goryaeva M. V., Burgart Ya.V., Ezhikova M.A., Kodess M.1., Slepukhin P.A., Saloutin V.I. European Journal of Organic
Chemistry, 2015, 6306.

2. Goryaeva M.V., Kushch S.0O., Khudina O.G., Burgart Ya.V., Kudyakova Yu.S., Ezhikova M.A., Kodess M.I., Slepukhin P.A.,
Sadretdinova L.Sh., Evstigneeva N.P., Gerasimova N.A., Saloutin V.I. Organic & Biomolecular Chemistry, 2019, 17, 4273.

3. Saloutin V. L., Goryaeva M. V., Kushch S.O., Khudina O.G., Ezhikova M.A., Kodess M.I., Slepukhin P.A., Burgart Ya.V. Pure
and Applied Chemistry, 2020, 92, 1265.

4. Goryaeva M. V., Kushch S.0O., Khudina O.G., Burgart Ya.V., Ezhikova M.A., Kodess M.I., Slepukhin P.A., Volobueva A.S., Slita
A.V., Esaulkova I.L., Misiurina M. A., Zarubaev V.V., Saloutin V.I. Journal of Fluorine Chemistry, 2021, 241, 109686.

Paboma svinonnena npu gpunancosoti noodeprcke PH®, npoexm 21-13-00390.
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CHUHTE3 HUK/INYECKUX IEPOKCHUI0OB

TepentneB A.O.

HUncmumym opeanuueckou xumuu um. H.J]. 3enunckozo Poccuiickou akademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: alterex@ioc.ac.ru

TpaauImoHHO OpraHuYeCcKue NEPOKCH B! ITUPOKO MPUMEHSIOTCS B TOJMMEPHON XMMHUH B Ka4€CTBE MHUIIMATOPOB PaAUKaIbHON
MTOJIMMEPH3aIMU U CIIMBAIOIIUX areHToB. CpaBHUTEIHLHO HOBBIM U aKTUBHO Pa3BUBAIOIIIMMCS HalpaBJIeHHEM IPUMEHEHUS JaHHOTO
KJIacca COEAMHEHUH SIBIISeTCS MOJTyUYeHHEe CHHTETUYECKUX TEPOKCHUJIOB C aHTHUIIApa3UTapHOM, TPOTUBOOITYX0JIE€BOM, TPOTHBOBUPYC-
HOU M (DYHTUIMIHONW aKTUBHOCTBIO.

CoBpeMeHHbIE METOIbI TOJMYYEeHUsI KHCIOPOA-KUCIOPO]] COEPIKAINX HUKINIECKUX CHCTEM B OOJIBIIMHCTBE CIy4aeB OCHO-
BaHbl Ha MCIOJIL30BAHUM CHHIVIETHOTO KHCIIOPOJa, 030Ha U Iepokcuzaa Bogopona. Hanboaee TeXHOIOTUUHBIM, yROOHBIM U 0e3-
OMACHBIM SIBJIIETCS] HCIONb30BaHKUE TepoKcuaa Bogopona. OnHako, HECMOTPsI Ha BEKOBYIO HCTOPUIO XUMHUH MEPOKCHOB, CUHTE3
KUCIIOPOA-KHUCIIOPO]] COEPIKAIMX HUKINYECKUX CHCTEM C HCIOJIB30BAHUEM IIEPOKCHUIA BOAOPOAA U KapOOHHUIIBHBIX COEIUHEHUI
oCTaeTcs MaJloM3y4YeHHbIM. B 1nukie padoT npeioKeHbl METOABI MOIYyUeHHsT Pa3IMYHBIX KJIACCOB IUKIMYECKHX OPraHUYECKUX
MIEPOKCHUJIOB.

R1

U

Paboma svinonnena npu ¢unarncosoii noooepoicke PH®, npoexm 21-43-04417.
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HOBBIE OPTAHUYECKHUE ITOJYHPOBOAHUKHA U
JIIOMUHO®OPbBI: OT CUHTE3A MOJIEKY.JI
K MATEPUAJIAM U YCTPOHUCTBAM

INonomapenko C.A.,»® Aruna E.B.,* Bopmes O.B.,* Jlynonocos F0.H.*®

* Uncmumym cunmemu4eckux noaumMepHblx Mamepuanios
um. H.C. Enuxononosa Poccutickoit Akademuu Hayk, 117393, Mocksa, yruya Ilpogcorosnas 70,
e-mail: ponomarenko@ispm.ru
® Mockosckuii 2ocyoapcmeennulil ynueepcumem um. M.B. Jlomonocosa,
Xumuueckuui ghaxynomem, 119991, Mocksa, Bopodveswvl copot 1/3

CoBpeMeHHbBIE METO/IbI OPraHMYECKONH XMMHUH MO3BOJISIOT TTOYYaTh IUPOKHHA KPYT OPraHMUYECKHUX MOTYIIPOBOAHUKOB U JIIOMH-
HO(MOPOB JUIs IPUMEHEHHUS B PA3JIHUYHBIX IEKTPOHHBIX, OITOIEKTPOHHBIX U CEHCOPHBIX ycTpoicTBax'. [Ipu 3TOM HampaBieHHBIN
CHHTE3 MOJIEKYJT C 3aJlaHHBIMU CBOMCTBAMH OTKPBIBAET BOBMOKHOCTH CO3/IaHHS HA MX OCHOBE HOBBIX YCTPOMCTB C YHHUKAJIBHBIMU
XapakTepuCcTHKaMu. B okiane OyayT paccMOTPEHBI MOAXO/AbI K CHHTE3y psijia JIMHEHHBIX, aHHETUPOBAHHBIX M Pa3BETBIEHHBIX
OpPraHUYECKHX MOJIYIIPOBOJHUKOB U JIIOMHHO(OPOB, a TAKKE MX MPUMEHEHHE B OPIraHUYECKOH IIEKTPOHUKE, ONTOMIEKTPOHHUKE U
OHMOAIICKTPOHHUKE.

YacTUYHOE WM MOJHOE BBEACHHE (hTOPUPOBAHHBIX OEH30JIBHBEIX KOJIEIl B THO(EH-(DEHUIIEHOBbIE OJMTOMEPHI TIO3BOJIMIO TOH-
KO HaCTPOMTH nosiokenue ux ypoHeii HCMO, MOBBICHTh KBAHTOBBIM BBIXOJ] JTFOMHHECIIEHI[MH, COATaHCHPOBATh 3JIEKTPOHHBINA U
JIBIPOYHOM TPAHCIIOPT B OPraHMYECKHX MOJIEBBIX TPAH3UCTOPaX Ha MX OCHOBE?. BriepBhle CHHTE3UPOBAHBI AJIKWIIIIPOU3BOIHbIE TE-
TpaTreHoaleHa’, ero 4anKuipeHUIEHOBBIE U 5 alKUITHO(PEHOBbIE MPOU3BOAHBIE?, 0018 Jaf01I1e BEICOKOM MOBMIKHOCTHIO HOCHTE-
JieH 3apsiia B MOHOKPHUCTATMUECKUX TUICHKAX U AJICKTPOJIFOMUHECHIeHIel. Ha 0CHOBE AMCHIIOKCAHOBBIX MTPOU3BOIHBIX 2,7-1Ha-
Ku-0eH30THeHO-[ 3,2-b][1]-0eH30THOGEHA TOTYYSHBI MOHOCIIOH, CBEPXUYBCTBUTEIBHBIC I'a30BbIC CCHCOPBI U MPOTOTHIT IICKTPOH-
HOro Hoca’. CHHTE3 HOBBIX JJOHOPHO-AKIIENTTOPHBIX OJIATOMEPOB 33JAHHOT0 XUMHYECKOTO CTPOEHHSI TI03BOJIMIT YIIYYIIUTH CBOHCTBA
OpraHryeckux (POTORIEMEHTOB HAa MX OCHOBE®, M3yUMTh OCOOEHHOCTU CONMPSDKEHUS Yepe3 TPU(PEHUIAMHHOBBIM Pa3BETBISIONINI
HEHTP’ ¥ MPUOIU3UTHCS K CO3MaHHUIO0 MPOTOTHIIA ITOJHOLBETHOTO MPOTE3a PETHHBI YEIOBEYECKOro I1a3agd.

Jluteparypa

Tanomnuk IT.A., u 0p., Yenexu Xumuu, 2020, 89, 1483

Sosorev A.Yu., at. al., ACS Appl. Mater. Interfaces, 2020, 12, 9507.
Skorotetcky M.S., at. al., J. Mater. Chem. C, 2021, 9, 10216.
Borshchev O.V.,, at. al., Dyes and Pigments, 2021, 185, 108911
Anisimov D.S., at. al., Scientific Reports, 2021, 11, 10683.
Solodukhin A.N., at. al., Energies, 2021, 14, 3596.

Luponosov Yu.N., at. al., Dyes and Pigments, 2020, 179, 108397.
Skhunov M., at. al., J. Mater. Chem. C, 2021, 9, 5858.

XN B LD =

Paboma evinonnena npu ¢unancosoii noooepoicxke PH®, npoexmuot 18-12-00499-11 (kpucmaniuueckue nieHKu opeanuiecKux
nonynpogoonuxos), 19-73-30028 (opeanuueckas buosnexkmponuxa u cencopwt), 214300051 (opeanuueckas pomosonomauxa).
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APOMATUYECKHUE 'ETEPOIIUK/IMYECKHUE
JIM'AHJbI B XUMHUHU METAJIVI-OPI’AHUYECKHUX
KOOPANHAIMOHHBLIX ITOJIMMEPOB

®enun B.I1., MaBaos J.U., IToranos A.C.,

Uncmumym neopeanuueckoti xumuu um. A.B. Huxonaesa Cubupckozo omoenenusi Poccuiickou Axkademuu
Hayx, 630090, Hosocubupck, npocnexm Axademuxa Jlaspenmovesa, 3
e-mail: cluster@niic.nsc.ru

B nokiaze paccMOTpeH CHHTE3, CTPOSHHE M CBOMCTBA METAJI-OPraHMYECKHX KOOpAuHAIMOHHBIX nonumepoB (MOKII; metal-
organic frameworks, MOF) Ha ocHOBe rereponukinueckux JuranjoB. [Iposeneno cpaBHenue MOKII, nosy4eHHbIX Ha OCHOBE
uuaka(Il) u repedranara wim 1,4-Tnodenankapbokennara, a Taxke nzodraiara wi 1,4-rnodennukapdokcunara. [lokazano, uto
H3MEHEHHE KapOOKCHIIBHBIX JIMTAHJIOB MO3BOJISIET NepeiiTn oT cepun Mukpornopucteix MOKII k cepru Me30MmOopHCTBHIX KapKacoB.
BBezieHue nerko nosispu3yeMoro aroma cepbl B apOMaTHUECKHA LIMKII CYIIECTBEHHO YBEJIMUMBAET CIIOCOOHOCTh TOPUCTOTO KapKaca
copOMpOBaTh YIIEKUCIBIH ra3.!

[TpousBonusie 2,1,3-6eH30XaIbKOI€HaI1a30JI0B UMEIOT SPKO BBIPaKEHHBIE JIIOMUHECIIEHTHBIE CBOMCTBA, B CBSI3U C 3THM (par-
MEHTBI 3TUX I'eTEPOLUKINYECKUX COEIMHEHUH ObUIM BKIIIOUEHBI B CTPYKTYpY JinHKepoB 11t MOKII u cuHTe3upoBaHbI JrOMUHEC-
neHTHbIe aHaoru kapkaca UiO-68 Ha ocHoe rupkonusi(IV) u 4,7-au(4-kapookcudenn)-2,1,3-0eH30XaabKoreHaana3onos. beuio
YCTaHOBIICHO, YTO TIPH MEPEXO0/ie OT KUCIIOPOJIa K Cepe U CEJICHY B COCTaBe JINTaH/1a IPOUCXOIUT CMEIIEHUE TI0JI0C BO30YKICHUS
1 OMHUCCUHU B NJJIMHHOBOJIHOBYIO O6J'IaCTI>. HpI/I 3TOM KBaHTOBBII BbIXO JIIOMUHECHECHIUN CHUKACTCA B OTOM pAAY U UMCET MaKCH-
MaJibHOE 3HaueHue B 42 % Ui MPOU3BOAHOTIO 2,1,3-0eH30KCcarasona.

Bbu1o ycraHoBieHO, 4TO nocie o0paboTku yasrpasBykoM U orcrauBanust MOKII o0Opa3ytoT craOuibHbe B TEUEHHUE HECKOJIb-
KHX CYTOK KOJIJIOMJOHBIC CYCIICH3UU. .HIOMI/IHCCH@HTHI)IIZ OTKJIMK KapKaca 6I)IJ'I HCCJIEAOBaH Ha NMpUMEPE NJUITHUIIAMUHA B Ka4YCCTBC
aHaJliTa, IpH 3TOM HaOtonancs 3GeKT 3HAUUTENBHOTO YBEJINYEHHs HHTEHCUBHOCTH («pa3ropaHus») JIIOMHHECIIEHIIMU. VIHTeH-
CHUBHOCTbB JIIOMUHCCIICHIIUHN 3aBUCEJIa OT KOHIECHTPpAUU AUD3TUIIaMHHA, YTO MOXCT 6]>ITI) HCIIOJIB30BAaHO JJIsA 06Hapy)1<eH1451 JaHHOI'O
COCIMHCHUSA B HU3KUX KOHUCHTPpAUAX B BOJHBIX pacTBOpax.

Jlureparypa

[11A.A. Lysova et al., J. Am. Chem. Soc., 2019, 141, 17260.
[2] A.A. Lysova et al., Angew. Chem. Int. Ed., 2020, 59, 20561.
[3] V.A. Bolotov et al., Inorg. Chem., 2018, 57, 5074.

[4] M.O. Barsukova et al., Inorg. Chem., 2021, 60, 2996.

Paboma evinonnena npu gunancosou noodepocke PH® (npoexm 19-73-20087) u PODU (npoexm 20-33-70026).
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1,3-IUA3A-2-METAJIJIOJIbBI

Demomkun N.JL.

HUncmumym memannoopeanuyeckou xumuu um. I'A. Pasysaesea Poccuiickou Axademuu Hayk,
603137, Husxcnuti Hoseopoo, Tponununa 49,
e-mail: igorfed@iomc.ras.ru

BxittoueHue aroMa MeTasuia B COCTaB OPraHMYeCKOro reTepOLUKIIa IPUBOIUT K CYIIECTBEHHOMY U3MEHEHHUIO €T0 JIEKTPOHHON
CTPYKTYPBI U, KaK CJIEACTBHE, €ro CIIEKTPAIbHBIX CBOMCTB U PEaKIIMOHHON criocoOHocTH. Tak, peakiMoHHas CIOCOOHOCTH COTIPS-
KEHHBIX 5- M 6-TH WICHHBIX METAJUIOLMKIIOB, COJIEPKAIINX HENIEPEXOJHbIE METaJUIbI, HAIpUMep, MeTasul-B-aukeTuMuHathl (Puc. 1,
crpykrypa I) miu 1,3-nuaza-2-meramtonst (Puc. 1, crpykrypa I1) Giuska takoBoit ppycrprupoBanHbIX HOHHBIX map (FLP).

R R
_N N
\ Mo | Mo
N\@) N\@
R R

PucyHOK 1 Conp}lcheHHble 5- u 6-mu wecmuyienHvle MemailloyuKiibl.

Kak u B FLP aromsl Metamia B crpykrypax I u Il sBIsIOTCS peakiiMOHHBIME IIEHTPaMU. MEeTaJUTONHUKIIB C «IUEHOBBIM (par-
MeHTOM» C=C—X=M (X = N mnu O) BcTymaioT B peakuu 4+2 NUKIONPUCOSTUHEHUS aIKEHOB, AIKWHOB, aJJICHOB, [€TEPOapEHOB,
€HOHOB H T.I.'. DTH peakiiu JIETKO MPOTEKAIOT Garogapst OpOMTAIBHBIM K 3apsIOBBIM dddeKTam: cMeleHne opouraneii me-
Tajia ¥ OpraHUdIecKoro ()parMeHTa, a TaKkke MePeHOC EKTPOHHOH IUIOTHOCTH OT aroMa MeTaja K reTepoaTroMaM MPUBOAUT K
BO3pPacTaHHIO SHEPTUH TPAHUYHBIX OpOHTAIEH METAIIIOTETEPOIMKIA. DTO, B CBOIO OUEPE/lb, MPHUBOIUT K BBIUTPHINIY B 3HEPTUHU IIPU
B3anmozeiictBun HCMO cybcTpata ¢ HOAXOOMMIUME 110 CHMMETPHH OpOUTAISIMU TeTeponrkia. HTepecHo, YTO MEeTaIOMUKIIHI |
u I MOTyT aKTHBHPOBATH TAKXE G-CBSI3H, HAIPHMED, B aJKAITAIOTCHUIAX .

JIuteparypa
1. M.D. Anker, M. Arrowsmith, P. Bellham, M.S. Hill, G. Kociok-K6hn, D.J. Liptrot, M.F. Mahon, C. Weetman, Chem. Sci.
2014, 5, 2826.

2. T.E. Stennett, J. Pahl, H.S. Zijlstra, F.W. Seidel, S. Harder, Organometallics 2016, 35, 207.
3. LL. Fedushkin, V.M. Makarov, E.C.E. Rosenthal, G.K. Fukin, Eur. J. Inorg. Chem. 2006, 827.

Paboma evinonnena npu gunancosoti nooodepocke PODH, npoexm 20-53-53012.
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PACKPBITUE ®YPAHOBOI'O IUKJIA A3UJTHOM I'PYIIIIOM:
CHUHTE3 XUHOJIMHOB®

Abaes B.T.,'2 Yanukuau I1.H.,' Markoes T.T. !

1 Cesepo-Ocemunckuii ynusepcumem um. Kocma Jlesanosuua Xemaeyposa,
yi. Bamymuna 43-46, Braoukasxas, 362025, Poccuiickaa ®edepayus
2 Cesepo-Kasaxsckuii ghedepanvhwiii ynugepcumem, yi. [lywxuna 1a, Cmasponons
355009, Poccuiickas @edepayus
hampazero@mail.ru

DypaHOBBIN UK IpeTepreBaeT BHYTPUMOJICKYIIPHOE OKUCIMTENbHOE PACKPBITHE IMKJIIA MOJ ACHCTBHEM HUTPEHA T'eHepHU-
PYEMOro TEpMOIHM30M a3UIHOM (GYHKIMH, 4TO OBLIO MCIOIB30BAHO B CHHTE3¢ XAJKOHOB MHAOJBHOTO psina.! Hamu HalineHo, uTo
YAJIMHEHHE JIMHKEpa MEXy 2-a3u0(peHWIbHBIM (hparMeHToM U (ypaHOM MOXKET IPOTEKaTh ¢ 00pa3oBaHUEM ITHUPHMHOBOTO IIHK-
na. Tak 2-azupoctupuindypaHnsl, SBISIONIMECS TUIIMYHBIMU CyOCcTpaTaMu peakuun XemercOeprepa, pu tepmonuse BMecto C-H
aMHHUPOBaHHS NPETEPIIEBAIOT PAaCKpbITHE (PypaHOBOTO IMKJIA C 00pa30BaHUEM XUHOJIMHOB.

N3

\1 »

B nokiazne OyayT paccMOTpeHBI OCHOBHBIE 3aKOHOMEPHOCTH IIPOTEKaHHS 3TOTO IIpoliecca 1 cdepa ero IpIMEeHUMOCTH.
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Jluteparypa
1. V.T. Abaev, A. T. Plieva, P. N. Chalikidi, M. G. Uchuskin, I. V. Trushkov, A. V. Butin Org. Lett. 2014, 16, 4150—4153
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21




: QKLs!
12.10-16.10.2021

CHUHTE3 DOHAHTUHOCEJIEKTUBHbBIX ®JYOPECHEHTHbBIX
JETEKTOPOB C UCITIOJIb3OBAHUEM NAJLJIAJIUH-
KATAIM3UPYEMOI'O AMUHUPOBAHUA

Agepun A.Jl., Manbimena A.C., I'puropoBa O.K., benreuxkas W.I1.

Mockoeckutii 2cocyoapcmeennulil ynusepcumem umeru M.B. Jlomonocosa, Xumuueckuii paxyiomem, 119991,
Mocksa, Jlenunckue Iopwi, 0. 1, cmp. 3,
e-mail: alexaveron@yandex.ru

Hcnonp3oBaHKe CEKTPOCKONHHU (DITyOpeCeHIIMN ISl [TOTy4eH s aHAIMTHYECKOTO CUTHAJIA SIBJISIETCS. B HACTOSILIEE BpeMsI IIPH-
OpPHUTETHBIM HAIPaBICHUEM B CO3aHMU Pa3HOOOPAa3HBIX MOJEKYJSIPHBIX XEeMOCEHCOPOB. Halll 1oxxoa K Mojy4eHur0 SHaHTHOCe-
JIEKTUBHBIX ()IyOPECLIEHTHBIX JETEKTOPOB 3aKJII0YaeTCsl B IIMPOKOM BapbUPOBAaHUU CTPYKTYDP COCAMHEHUH, COAEpKALIUX B CBOEM
cocraBe (uyopoOpHbIE U XHpaJbHbIE TPYIIIbI, U Ucioib3oBanue Pd(0)-kaTanu3upyemMoro aMuHUpOBaHUs (Te€Tepo)apuiraiore-
HUJIOB [UTsl (POPMUPOBAHUS CBSI3H MEKIY aHAIUTHYECKOH M PEIENTOPHON yacTsaMu Monekya.! Takum oOpa3oM, CHHTE3HPOBAHBI
CeMeNCTBa COeIMHEH M, TIPOIGMOHCTPUPOBABIIMX CBOI0 BO3MOXKHOCTh BBICTYNATh B KAYECTBE YKa3aHHBIX JETEKTOPOB, HA OCHOBE
3,3’-nuamunoOudenuna, 2,7-nnaMmuHonadranuaa u 2,2’-nquamuno-1,1’-ounadruna (BMMIHAMa), nonydeHbl MaKpOLUMKIMYECKHE
U MakpoOunukinaeckue npoussoaasie BMHAMa, conmeprxaiiiue B CBOEM COCTaBe CTPYKTYPHBIC (parMeHThl OKCaTHaMUHOB, a3a-
KpayH-3(HpOB, THaMHHOKAIHKC|[4]apeHoB. V3yyeHne BOZMOKHOCTEH MOTY4YEHHBIX COCAMHEHUI BBICTYNATh B Ka4YeCTBE DHAHTHO-
CEJIEKTHBHBIX (PIIyOPECIIEHTHBIX JAETEKTOPOB OCYILECTBISAETCS C MCIO0JIb30BaHHEM HaOOpa WHAMBHUIYAIbHBIX SHAHTHOMEPOB CEMHU

MOACIIBHBIX aMI/IHOCHI/IpTOB.
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JIN3AMH HOBBIX XUMHUUYECKHUX TPAHC®OPMAILIMH HA
OCHOBE HUTPOAJIKEHOB

Axcenos A.B.,* Akcenos JI.A.,* AkcenoB H.A.,* AkcenoBa U.B.,* Pyoun M.A.*°

1Cesepo-Kaexasckuii gpedepanvhniil ynusepcumem, 355017, Poccus, e. Cmasponons, yi. [lywkuna, 0. 1
e-mail: aaksenov@ncfu.ru
SUniversity of Kansas, 1567 Irving Hill Rd., Lawrence, KS 66045-7582, USA.

Co3aHne HOBBIX KJIaCCOB JIGKAPCTBEHHBIX PENapaToB sBISIETCS aKTyaJIbHOM 3a1a4eli, B pellieHue KOTOPOi BOBJIEYEHO 3HAYH-
TEJIFHOE YKCJIO HAyYHBIX KOJUIEKTHBOB. Oc000€ MECTO 3aHUMaeT IIOMCK HOBBIX MOJIEKYJISIPHBIX KapKacOB JUIs TIOMCKA TPOTHBOOITY-
XOJIEBBIX IpernaparoB U Oosiee 3PPEKTUBHBIX ITyTeil CHHTE3a y)KEe U3BECTHBIX CTPYKTYP C IPOTUBOPAKOBOW aKTUBHOCTBHIO.

B nociennee Bpems cpeiin HOBBIX CHHTETHYECKUX METOJIOB OoJbloe 3HaueHne npuodperatot: metalfree C-H -dynknuonanm-
3a1usi, TpaHCaHHEINUPOBaHKE, ring economy - mpouecchl. IMEHHO pa3BUTHIO TaKUX METOJOJIOTHI B COUYETaHUM C METO/IOJOTUEH,
BKJIFOYAIOLIEH JM3aliH «yMHBIX PEaKIMOHHBIX CPEay», KOTOpasl YCIEIIHO Pa3BUBAETCs B HAILEH JlaDopaTtopuu, MOCBSIIIEH 3TOT J10-
knaj. OH BKIIOYAET pa3pabOTKy METOJIOB CHHTE3a Ha OCHOBE PEAaKLMi MH/IOJIOB C HENPeIeIbHBIMA HUTPOCOETMHEHHSIMHI U HUTPO-
ankaHamMu. OCHOBBIBASICH HA 3TOW METOAOJIOTHH, YIAJIOCh MOIYYUTh OOJIBIIOE KOJMYECTBO COCAMHEHUI C BHICOKOM MPOTHBOPAKO-
BOW aKTUBHOCTb, IIPHYEM DsiJl BEIIECTB MPOSIBIISIOT PEIKOE CBOMCTBO — 00paTHyIo AU depeHIIHALHIO.

Paboma evinonnena npu gunancosoui noodeprcke PH® epanm 21-73-20051.
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HEOBBIYHBIE ITPEBPAIIIEHUSA XAJIKOHOB B
HPUCYTCTBUU HUAHUA-UOHA

AxcenoB H.A.,» AkcenoB A.B.,* AkcenoB /I.A,* [Iputsiko JI.A.,* Akcenona /I.C.?

“Cesepo-Kaesxasckuii gpedepanvuwiii ynueepcumem, 355017, . Cmasponons, yi. [ywxuna 1,
e-mail: naksenov@ncfi.ru

OpnHOM M3 KITIOYEBBIX 33]a4 U, B TOXKE BPEMs, BAKHBIX HMHCTPYMEHTOB OPTraHMYECKOI XUMHH, SBISETCA MMOCTOSHHBIM MOMCK
HOBBIX, 3 ()EKTUBHBIX CHHTETHYECKHX METOAOB. IIpH 3TOM, CO31aBacMble BHOBb CHHTETHUYECKHE METO/IbI JIOJDKHBI OTBEYaTh TPe0O-
BaHHIO YHUBEPCAILHOCTH U d(PPEKTUBHOCTH. ITO 00YCIIOBIMBAET OOJIBIION MHTEPEC UMEHHO K IPEBPAILEHUSM MaJIbIX MOJIEKYII,
YacTO BCTPEUAIOIIUXCS B PA3IMYHBIX CTPYKTYPaX BHUJIE JIETKO MOIy4YaeMbIX CyObeIUHHULL.

Tako#i cyObenununeii, 63 COMHEHUsI, MOXXHO CUMTATh IPOII-2-eH-1-0HOBBIN ()parMEHT — OCHOBY JUIsi MHOTUX MOIIHBIX peaK-
1uii. B orckax HOBBIX YHHBEPCAJIbHBIX METOAOB Mbl OOpaTHIM BHUMAaHUE Ha XMMHIO XaJIKOHOB. HecMoTps Ha 0011y 0 BEICOKYIO
W3Y4YEHHOCTh HAIpaBJICHHs, HAIIW MPEIIECTBEHHUKHU MTOYTH MOJHOCTHIO 000NN BHUMAaHUEM OOIIMPHBIN IUIACT IPEBPALICHUM,
OCHOBaHHBI Ha B3aWMOJICHCTBUM XAJIKOHOB C [IHAHUCTBIM KaueM. BbICOKas THOKOCTh BO3MOXHBIX CTPYKTYP MCXOIHBIX COCIH-
HEHMH TI03BOJIMJIA HAM OCYILECTBHUTH Psii HEOOBIUHBIX KacKaJHBIX NpPEBpPAIlEeHHUH, BKIIIOUAIONIMX TaKHe CTaJUU Kak, HalpUMep,
HYKJICODIIBHYIO aTaKy [0 HUTPOTPYIIe! Ml MPOTEKAOIINX ¢ OOpaIlleHHEeM MONISAPHOCTH KapOOHMIBHOM TPYIIIBL.
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2. Aksenov N.A., Aksenov D.A., Skomorokhov A.A., Prityko L.A., Aksenov A.V., Griaznov G.D., Rubin M. J. Org. Chem.,
2020, 85, 12128.
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U3 UCTOPUU OJTHOM PELMKJIU3ALIANA
babaeB E.B.

MI'Y umenu M.B.Jlomonocosa

B 1976 . C.IL. I'pomos, P.C. Carutymnun u A.H. Koct 3apeructpupoBanu otkpeiTie 205 “SBieHne nzomepusannoHHON pe-
LIUKIU3alHN a30TUCTHIX FeTepoapoMaTHIeCKIX COSIUHEHHUI” U3BECTHOE B HAIIM JTHU O] Pa3HBIMU TepMHUHAMHU (€HaMUHOBAs Iie-
perpynnupoBKa, N30MepU3alMOHHAasT PELUKIM3aLus TUPUANHOBOTO siipa win peakuusi Kocra-CaruryiuHza). [lanee (HaunHas ¢
1976 r.) mocnenoBaiy OTKPHIThIE MYOIMKAIMU 110 PEaKIUsIM TPEBPALCHNS] TUPUIMHOB B aHWIMHBI U WHIIOJIM3MHOB B HHAOIBL. B
UTOTe acmupaHT [ poMoB 3amuTiI Kauauaarckyto (1978), a ero pykoBoaurens CaruTy/uiiH — JOKTOpPCkyio (1979) muccepramnuto.
OtkpsitHio npeamectBoBaia nucbMo B XI'C T.B. ManbnukoBoii (B coaBt. ¢ Koctom u CarutymiunsiM) 1974 1. o neperpymnmu-
POBKe ITPUMHJIONHI0JIOB B anb(a-kapoonuHsl. MccnenoBanus pacumpsuinck: B 1978 . 3ammTui KaHauaarckyo aucceprauio [
Janarynsas (mpeBpalieHusl MUPUMUIMHOB, YCIEUIHO Mpojokaromuecs B Haum M) ¥ B 1981 . B.M. Tepenun (mpeBpatieHus
W30XMHOJIMHOB), a Ha Kadenpe oomel xumun B 1981 1. — B.A. TadeeHko (pEeHTTeHOCTPYKTYpHBIIT aHAJIN3 €eHAMHHOBOM IeperpyI-
nupoBkn). B 1979 . Koct ymep, u ¢ 1980 1. ero naboparopuro Bozrmiasui FO.I. Byniens, HHTEpeCch KOTOPOTO BO MHOTOM BKJIIOUAIIH
¢dusnyeckyto oprannyeckyto xumuto. B 1981 1. Carutyiuus yexan B yHuBepcutet I. OMcKa, Iie IPOBOAWI aIbHEHIIINE HCCIIeNO0-
BaHUS eHaMHUHOBOI neperpynmnupoBku coBMecTHO ¢ II1. IlIxunp (CaruTy/uiMHOM) U COTPYIHUKAMH BIIJIOTH A0 CBOEGH KOHYMHEI B
2010 r. B naboparopuu buonorndyeckn akTUBHBIX a30THCTBIX OcHOBaHui ocraBaicst C.I1. 'poMoB, 1 110 OKOHYaHMK YHHUBEPCUTETA
B 1982 1. s Bmiics B cocTaB ero rpymmbl. B 1987 . s 3ammTun AuccepTalyio 10 eHAMUHOBOM IeperpynmupoBke (rajodopMHoi
PEeLMKIN3aMY HHIOJM3UHOB B MHJIONKapOOHOBBIE KUCIIOTHI) ¥ B AaJbHEHIIIEM EPEKIIOYHIICS Ha POTHO3 U AKCIIEPUMEHTaJIbHBIN
IMOKMCK HOBBIX TpaHC(OpMAaIHii a30yi0B. B maboparopuu cymiectBoBaa erie ogHa rpymmna (B.M. TepenuHn), 3aHiMMaBIIasICS CHAMU-
HOBO IeperpynnupoBKoi (B OCHOBHOM, KOHJICHCHPOBAHHBIX TUPA3HHOB), U YCIENIHO 3allIMIIANINCh aciupanTel Pymsiaies (1989),
Kabanoa (1993), MBanos (2006). ['(poMOB mpooikai UCCIea0BaHusl 10 TpaHcopMaliy MMPUANHOB U (B IEPHOJ] PyKOBOJCTBA
HMHAUNACKOM actimpanTkoi bxaymuk) oOHapyxui B 1987 1. elie 01HO BecbMa HEOOBIYHOE IIPEBPAICHIE — 00pa30BaHKE UHIOJIOB IIPU
peaxIy KeTUMHUHOB C HUTPONIMPUINHUEBBIMU cosisiMu. He noBens uccienosanus 10 koHua, [ pomos nokunyn MI'Y, u ata peaxiys
nocranack M.A. FOposckoii. B ee rpynme 6611 nposenen SIMP ananu3s npoaykro (B.A. UepTKkoB) 1 MOJIEKYJISIPHBINA AU3aiiH C Ba-
pHaLyen CTPYKTYpbI paIiKalioB, B pe3yJIbTaTe Yero 3alMTHIN KaHAuIaTCKyo auccepraimio A.3. Adanackes (1988) n qokTopckyto
M.A. IOposckas (1990).

25



: QKus!

1210-16.10.2021

TPUTUJIBHBIE PA/IUKAJIBI U BUPA/IUKAJIBI:
CUHTE3, CBOMCTBA, IPUMEHEHUE

barpsaunckas E.I'., Topmbime B.M., KpymkaueBa O.A.

Hosocubupcruti uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa
Cubupcrozo omoenenus Poccutickoii akademuu Hayx,
Poccuiickas @edepayus, 630090 Hosocubupck, npocn. Axao. Jlagpenmuoesa, 9.
E-mail:egbagryanskaya@nioch.nsc.ru

B noxnazne paccMOTpeHBI METO/IbI CHHTE3a paMKalioB U OupajukaioB Tpuc(rerparnaapui)mermibHoro (TAM) psaa [1-7].
[TokazaHo, 4TO yHUKAJIbHBIE CBOMCTBA ATUX PaIMKaJIOB [TO3BOJISIOT PEIIATh MINPOKHH KPYT (PM3UKO-XUMHYECKHUX 1 OMO(DU3UUECKIX
3aj1a4, Ojaronapsi HOBBIM CHHTETHYECKUM II0/IX0/1aM, TI03BOJISIONIMM MOJIyYarh PaUKaibl C ITUPOKUM pasHOooOpa3ueM (yHKIHO-
HaJIbHBIX CBOMCTB. Ha 0CHOBE pea30BaHHBIX B MOCJIEAHUE IOJbl YIOOHBIX B HCIIOJIHEHUH MTOAXO0B K NPENapaTHBHOMY CHHTE3Y
6a30BbIX opM TAM, HHTEHCUBHOE pa3BUTHE MOIYYUIIO HAIlPaBIEHHE OPraHUYECKOro CHHTE3a, OPHEHTHPOBAHHOE Ha ITOJyYe-
HUe MonuduIpoBaHHBIX GopM TAM, omInMYarOmMXCsl ITUPOKUM MHOT000pa3ueM BBEJCHHBIX (yHKIHMOHAIBHBIX IPYII H, COOT-
BETCTBEHHO, MHOT000OpazueM cBOWCTB. [10irydeHbl BEICOKOUYBCTBUTEIBHBIE CIIMHOBBIE 30H/IbI, UCIIOJIb3yEeMble B OMOMEUIIMHCKON
npaktuke [3,6]. Ilpu 3TOM BriepBbie noNy4YeHbl (pyHKIMOHAIbHBIE IPOU3BOJHBIE BhICOKONOsipHOTO TpuTHiaa OX063, npeaHa3Ha-
YEeHHbIE JJIS CaiiT-HaNPaBJICHHOTO CIIMH-MEUEeHNs MENTHI0B N0 IMCTENHOBBIM no3uiusM [7]. Ha npumMepe uenoBeuecKkoro CbIBOpo-
TOYHOTO aJIbOyMUHA IOKa3aHo, YTO JaXe B CIIy4ae BHICOKOIAOMIbHBIX MENTHIOB, MOXKET 00eCIIeUnBaThCs CITUH-MEUEHHE C KOJIHYe-
CTBEHHBIMHU 3()(PEKTUBHOCTHIO U CEIEKTUBHOCTHIO. [Ipe/ioxeHbl 1 peain30BaHbl IOAXO/bI K IIOJYYESHHUIO [TPEACTaBUTENLHOTO Ha-
0opa CITMHOBBIX METOK ¢ 0cToBoM TAM. C UX MCHOJIB30BaHHEM MPOBENEHO d(P(PEKTUBHOE CTUHMEUEHUE MAaKPOMOJIEKYJI OHOJIOTH-
YeCKOW NMPUPOABI: MENTHAOB, MEMOPAHHBIX OEJIKOB, OJMIOHYKJICOTHIHBIX AYIUIEKCOB M CYIIPaMOJIEKYJISIPHBIX HYKJICONPOTEHTHBIX
KOMILIIEKCOB. B Xo/ie 3THX nccienoBanuii BliepBble Mojy4eHbl (QyHKIHOHAIbHBIE TPOU3BOHBIE BRICOKOMIONSIpHOTO TprTHiia OX063,
o0ecIieurBaloIIne BHICOKYIO CEJIEKTHBHOCTh KOBAJIEHTHOTO MPUCOEIUHEHHS K MENTHAaM M0 (PMKCUPOBAHHBIM IIMUCTEHHOBBIM I10-
3uLUsIM. MOXKHO OKW/IaTh, YTO HOBBIE PEareHThl HaliyT HOBbIE MPUIIOKEHHUS B IPAKTHKE OMOMEIMIIMHCKUX HCCIen0Banuii [2-7].

Jlureparypa
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PEAKIMU 2-IIUAHOALIETAMM/IUHOB
C CYJb®OHUIA3ZUIAMU, APUJ AND
TETEPOAPUJIAZUJIAMMU

Bakulev V.A., Silaichev P.S. and Beryozkina T.V.

Ural Federal University, Yekaterinburg, Russia
v.a.bakulev@urfu.ru

B Hauaiie storo TeicsumneTus 1,2,3-Tprasosnsl CTali O4e€Hb MOJHBIMHU U JOCTYITHBIMH COSTUHEHHSAMU O1arojapsi 3aMme4arebHo-
My OTKphITHIO Mennana u [llapriecca Menpio KaTaau3upyeMoi peakiiui HUKIONPUCOEIMHEHNUS alleTHIICHOB K asunam.[1] B coro
odepeb OOHapy)KEHHas peakiys PeJ0CTaBuila I0CTYI K OOJIBIIOMY KOJMYECTBY Pa3HOOOpa3HbIX MPOM3BOAHBIX 1,2,3-Tpuasona
1 00Jierdnia BBISBICHHIO CPEAN HUX BBICOKOAKTHBHBIX OMOJIOTMYECKH aKTHBHBIX BELIECTB [2], pa3paOOTKy YHUKaJbHBIX OWII-
JIMHT-0JIOKOB M ITPUMEHEHHIO UX B OPraHUYECKOM CHHTe3€ [2], MCIOJIb30BaHHIO PEAKLUi TPa3oJIoB B OMONIOrnueckoi xumus [3] u
MOJIyYE€HHUIO0 HOBBIX MarepHaiios. [4,5]

OpHako, 3Ta peakius He MOIXOAMT /Ui cuHTe3a 1,2,3-Tpua3oioB, coaepkKaliux B MOJEKyJIe Kak aMMHO, TaK U aMUJAHHOBYIO
IpYIILY, IPEICTABISIONIMX OOJIBIION HHTEPEC METUIIMHCKOW XUMHUU.[6].

[Tockonbky HECKONBKO S-amuHO-1,2,3-TpHa3oioB ObUTM CHHTE3MPOBaHBI peakiyeil 2-3ToKcukapOoHuIaneTaMuauHoB [10] u
MaJIOHOAMHUTPHIIA C OeH30JICYIbQOHUIaMUANHOM [7,8]] MBI 0OparTwiii CBOE€ BHUMaHHE Ha PEaKIMK 2-IMaHOALETaAMUIMHOB C C
cynb(OHUIA3UI0OM KaK IyTh K 00pa3oBaHuIo 5-aMuHo-1,2,3-Tpuaszon-4-kapOUMHUIaMHUIOB.

Heo0xoauMo OTMETHTB, YTO B OTIIMYME OT XOPOILIO M3YyYEHHBIK PeaKklHi 2-IIMaHOTHOAIETaMUIOB C a3uJaMHu , XUMHsS HX a3a
aHaJIOrOB, 2-1IMaHOALETAMHUIMHOB O€IHO NpeCcTaBlieHa B HayyHoW nureparype [10-12] n ux peakuuu ¢ a3ujamu IpeCcTaBIeHbI
eMHUYHOM cTaTheil [12]. [IpencTaBieHHbIN B JOKIae MaTepUall IEMOHCTPUPYET peaM3alliio TpeX HalpaBIeHU 2-1uaHoalera-
MUJIMHOB B PEaKIMH C a3uiaMK ¢ 00pa30BaHUEM pa3uuHbIM 00pa3oM 3aMelleHHbIX 1,2,3-Tpra3oios.

BrnusiHue CTPYKTYpbI UCXOIHBIX PEareHTOB, PACTBOPUTEINIS U TEMITEPATyphl OyIyT TaK)Ke MPEACTaBIeHbI B JIOKIIAJIE.
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I'ETEPOLUKJ/IOAJIKUHbBI U IUNHDI:
JINBAHUH, CUHTE3, IPUMEHEHUE B BUOMEJUIIUHE

banosa U.A., Tannaxkuna H.A.

HUncmumym Xumuu, Cankm-Ilemepbypeckuii cocyoapcmeennuiii ynusepcumem, 199034, Poccus, a.
Canxm-Ilemepbype, Ynusepcumemckas nabepedicnas, 0. 7/9,
e-mail: i.balova@spbu.ru

Hanpspk€HHbBIE NUKIOAMMHBL U IUKJIOAJIKUHBI, IMEIOLUE FETEPOATOMBI B LIUKJIE U OJHOBPEMEHHO KOHACHCUPOBAHHBIE C IeTe-
POLIMKIIMUECKUM SIIPOM, ITPEACTABIISIOT COOOH YHUKAIBHBIE OOBEKTHI C BO3MOXXHOCTBIO TIOHMHI'A MX CBOMCTB ITyTE€M BapbUPOBAHHMS
HIPUPO/IbI TETEPOLIMKIIA U TeTEPOaTOMa.

JIMMHOBBIE CHCTEMBI, KOH/IEHCUPOBAaHHBIE C TETEPOLMKIAMU U COoJiepKallue rerepoatoM B 10-uieHHOM (parMeHTe, MpeacTaB-
JISIFOT cO0O0I HOBYIO TPYIIIYy CHHTETUYECKUX aHAJIOTOB MPUPOJHBIX €HJUUHOBBIX aHTHOMOTHUKOB. [loy4yeHHbIe HaMK JaHHbIE MO~
TBEPXKJIAIOT, YTO FeTEPOLUKINIECKUN (PPAarMEeHT SIBISETCS TEM KIIIOYEBBIM CTPYKTYPHBIM 3BEHOM, KOTODBIH MO3BOJISIET PETYINPO-
BaTh PEaKIMOHHYIO CIOCOOHOCTD BCEel €HJAMMHOBOI MOJIEKYIIbI B IUKJIM3aunu beprmana, niexkaiieil B OCHOBE MeXaHHU3Ma JAeHCTBUS
€H/IMMHOBBIX aHTHOMOTHKOB. BKIIIOUEHHE TeTepOIMKIIOB ¥ FeTepOaTOMOB B COCTAB MOJICKYJIbI €HIMHHA TaKXKe M03BOJISIET HCIIONb-
30BaTh UX KaK CalThl 1yl MOAM(UKALINY €HIMHHOBOM MOJIEKYIbI U yBeandeHus ee adpunnoct k JJHK.

Close reactivity of 8- and 8-membered cycloalkynes

== Bergman .
cyclization :
o 2%
"_‘ 2

The annulated heterocycle: the highly bent
staggered conformation of cyclononynes
X = g-acceptor: stronger TS stabilization

for larger cycles by m," »c” and npg"—»n"

Enediynes fused to 5-membred heterocycles a
highly reactive in the Bergman cyclization

O-Enediynes are more reactive than N-anediynes
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Oba CTPYKTYPHBIX MOTHUBA - ICTCPOLUKII U T€TECPOATOM TAKIKE MOT'YT CIYKUTH I MOOYJISIIUA OanaHca cTaOUILHOCTH / pcak-
III/IOHHOﬁ CII0COOHOCTH HaPpsPKEHHBIX MOJICKYJI HUKJIOAJIKMHOB, YTO OBLIO HUCIIOJIB30BAHO npu )IH3aI7[He HOBBLIX PpEAarcHTOB SPAAC.

JIuteparypa

1. Lyapunova, AG., Danilkina, N. A., Rumyantsev A. M., Khlebnikov A. F., Chislov M.V,, Starova G.L., Sambuk E.V., Govdi AL,
Brése S., Balova l. A. J. Org. Chem. 2018, 83, 2788-2801.

2. Govdi A.IL., Danilkina N.A., Ponomarev A.V., Balova I. A. J. Org. Chem. 2019, 84, 1925-1940.

3. Danilkina N.A., D’yachenko A., Govdi A.IL., Khlebnikov A.F., Kornyakov 1., Brése S., Balova, I. A. J. Org. Chem. 2020, 85,
9001-9014.

Paboma evinonnena npu gunancoson noodepocke PH® (Ne 21-13-00218).

28




MPUTTALIERHBIE IOKMA[IbI 29

PEAKINU 2-XAJIBKOTI'EH-UMHUA30JI-4-
OHOB C HUTPUWJIMMHUNHAMMU B CUHTE3E
HOJIUCITMPOCOYIEHEHHBIX 'ETEPOIIUKJIOB

benornasknna E.K., Kykymkun ML.E., ®uiaskuna ML.E.

Xumuueckuui paxaynomem MI'Y umenu M.B. Jlomonocosa, 119991, Mocksa, Jlenunckue 2opwl 1-3,
e-mail: bel@org.chem.msu.ru

CHnupoCOYICHEHHBIC TeTEPOIUKINYCCKAE COCIUHCHHS TEPCICKTUBHBI C TOYKH 3PCHHS UX OMOMEIMIIMHCKOTO HMPUMEHEHUS,
IO3BOJISISL KECTKO (PUKCHPOBATh KOH(MOPMALIMIO MOJIEKYJ U PACIIOIOKEHUE IK3OLUUKINUECKUX 3aMECTHTENeH APYT OTHOCHTEIBLHO
npyra. Panee B 1aboparopun BAOC Xumuueckoro dakyiasreta MI'Y ObUTH CHHTE3UPOBAHBI CITUPOLUKINYECKUAE COSTUHCHUS THO-
THJIAHTOMHOBOTO M THIaHTOMHOBOTO PsIJia PEAKIUAME S-METHICH3aMEIIEHHBIX HMHU/Ia30JI0HOB C a30METHHIIUAaMU. bbuto mpoje-
MOHCTPHPOBAHO, YTO COEJUHEHHSI JTAHHOTO THIIA IEMOHCTPUPYIOT BHICOKYIO IIPOTHBOOITYXOJIEBYIO aKTHBHOCTb .

B nocienHee BpeMsi HaMH IIOKa3aHa BO3MOXKHOCTh MCITOJIb30BaHUS PeaKiui 1,3-TUIONSIPHOro IUKIONPUCOCAUHEHHS KaK OTHO-
ro u3 3 (HEKTUBHBIX METOIOB COOPKH CITUPOCOWICHEHHBIX TETEPOIHUKIIOB, U THPA30HUIXJIOPHUIOB B KAUSCTBE HCTOUHHKA PCAKITH-
OHHBIX HUTPWJIUMHHOB, JIs TIOJYYCHHUS MOJICKYJI, COIEPIKAIIUX B CBOCH CTPYKTYPE MUPA30JHUHOBBIC I[HKJIbI, CIIMPOCOUWICHEHHBIC C
HMMU/1a30JIOHOBBIMHU M WHIOJTUHOHOBBIMH.

B pesynbrare pa3paboTaHbl METOBI CHHTE3a MOHO-, TU- U TPH-CITUPOIPOU3BOIHBIX MOKA3aHHBIX HA CXEME HUKE CTPYKTYPHBIX

TUIIOB.
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| |
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Jluteparypa
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CTPYKTYPHASA MOANPUKALIUA AHTPAIIUK/IMHOBOI'O
AHTUBUOTHUKA JAYHOPYBULIUHA

bpeas B.K., Apriomunn O.U., Mouceesa A.A.

Hncmumym snemenmoopeanuueckux coeounenuil um. A.H. Hecmesinosa Poccuiickoii Akademuu Hayx,
119991, Mockea, yn., Basunosa 28,
e-mail: v_brel@mail.ru

JlayHOpyOUIIMH M ApYyTrHe aHTPAlMKIMHOBBIE aHTUOMOTHKH, IIUPOKO UCIIOIB3YIOTCSl B TEPAITMHU OIYXOJIEBBIX 3a00JIeBaHUil pa3-
JTMYHO# 3THoNMornu. OJHaKO OOJIBIIMHCTBO NPUMEHSIEMBIX aHTPAILMKIMHOB 00HAPYKUBAIOT PAAJ] CEPbE3HBIX MOOOUYHBIX 3P (HEKTOB,
YTO CYNIECTBEHHO OTPAaHMYMBAET UX UCIOJIb30BaHue. OMHUM U3 TIOIXOM0B K CO3/IaHMIO OE30IacHbIX JIEKApCTBEHHBIX ()OPM Ha OC-
HOBE aHTPAIMKIIMHOB, SBISIETCS HMX CTPYKTypHas MOIM(UKALIHS.

Hamu BriepBbie ObUIa CUHTE3UPOBaHa CEPHsl MPOM3BOIHBIX M3BECTHOTO NMPOTHBOPAKOBOTO Ipenapara AayHOpyOHLIMHA, UMEI0-
IMX B CBOEM COCTABE OPTaHUYECKUE U BJIEMEHTOOPraHMYeCKHe QyHKIMOHAIbHbIE IPYNIb, KOHbIOTHpoBaHHbEe ¢ NH -rpynmoii
IJIMKO3WIHOW YacTH MOJIEKYJIbI JIJayHOPYOHUIIMHA TTOCPENCTBOM CIIEHiCepOB pa3IMuHON MPHUPOb! (aMUHHBIMH, aMUJHBIMH, KapOa-
MaTHBIMH ¥ TPHA30JIbHBIMU).

DR-NH DR
HN R
) - d
O
DR
HN —

CH.O O OH O NH ‘
0 3 2 }__/
E:I o
OH

CH4

ITpu ckpuHUHTE aHTHITPOIH(EPATUBHBIX CBOMCTB MOIYyYSHHBIX TAKMM 00pa30M KOHBIOTATOB U OTIPEEIICHUHN OCTPOI TOKCHYHO-
CTH 3TUX COCTUHEHHH, ObUIN BBISIBIICHBI IIPENAPATHI-TUAEPHI, TI0 CBOEH 3()(EKTUBHOCTH IPEBOCXOIAIINE UCXOJHBIH aHTPAIUKIIHH.
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OKTADJAPUYECKHUE METAJ/IVIOKJIACTEPHBIE
KOMIVIEKCHI C TETEPOUUKIIMYECKUMH
AIIUKAJIBHBIMU JIUT'AHIAMHA

bpbuies K.A.

Hnemumym neopeanuuecxou xumuu um. A.B. Huxonaesa Cubupcrkoeo omoenenus
Poccuiickou akademuu nayx, 630090, Hosocubupck,
Ilpocnexm Axademuka Jlaspenmuesa 3,
e-mail: brylev@niic.nsc.ru

OKTaspryecKue METAIIOKIIACTEPHBIE KOMILIEKChI, ONUChIBaeMble 001mmu Gopmynamu [{Mo X }L " u [{Re QL] (X =Cl, Br
w [; Q = S uinu Se; L = anmkanpHple HEOPraHMYECKHE MM OPraHU4eCKUE JINTaH/Ibl), TAPMOHUYHO COYETAIOT IIEPCIIEKTUBHBIE IS
Pa3IMYHBIX PHIOKEHUH XUMHIESCKHE U (pHr3nUecKre cBoicTBa! . B 4acTHOCTH, TaKHe KOMIUICKCHI IEMOHCTPUPYIOT BBICOKYIO XU-
MHYECKYI0 U POTOCTaOMIBLHOCTB KiacTepHbIX sep {Mo X, }* 1 {Re Q,}**, KOTOpble OTBETCTBEHHBI 32 TPUILIETHYIO BO30YKIEHHOE
cocrosiHue JitoMruHecueHnny. CoeHEeHNs Ha OCHOBE JaHHBIX KJIACTEPOB XapaKTEPU3YIOTCS INUPOKUMH CIIEKTPaMH JTFOMUHECEH-
UM, TpOCTHparomMucs ot ~550 no 6onee 950 HM, BIEYATISIONMMY AJIsl HEOPraHWUYECKUX MarepuasioB KBAHTOBBIMU BBIXOJaMHU
SMHUCCHU U SIBISIOTCS () (PEKTUBHBIME (POTOCCHCUONIIN3ATOPaMH TeHEepallMi CUHIJIETHOTO KUCIIoposa. Pa3nnyHele HcciienoBareb-
CKHE TPYIMIIBI TIOATBEPIMIN OMOCOBMECTUMOCTh U HU3KYIO TOKCHUYHOCTB Pa3JIMUHBIX OKTadPUYECKUX METAJUIOKIIACTEPHBIX KOM-
IUIeKCoB. Bce BMecTe 3TH CBOMCTBA JIENAlOT TaKHE KOMIUIEKCHI PUBJIEKATEIbHBIMUA O00BEKTaMH ISl CO3JaHusl JIIOMHUHECIICHTHBIX
MarepuaoB 1 1jisi OMOMEANIMHCKUX MPHIIOKEHUH, HallpuMep, B KauecTBe (POTOCEHCHONIN3ATOPOB I (POTONUHAMHYECKOH Tepa-
ITUH ¥ JIIOMUHECLEHTHBIX MapKepoB Uil OMOBU3YyaIN3alHH.

Hexoropble mogpoOHOCTH O CUHTE3€, CTPOSHUH, JTIOMHUHECILICHTHBIX 1 OMOJIOI'MYEeCKUX CBOMCTBAX Pa3IMYHBIX OKTAIPHUUECKUX
KJIACTEPHBIX KOMIUIEKCOB MOJIMOICHA U PEHUS C TeTEPOLMKIMYECKUMHE allMKaIbHBIMHU JIMTaHIaMK OyyT PE/ICTaBIICHbI B JOKJIAIE.

Jluteparypa

1. Cordier S., Grasset F., Molard Y., Amela-Cortes M., Boukherroub R., Ravaine S., Mortier M., Ohashi N., Saito N., Haneda H.
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2. Cordier S., Molard Y., Brylev K.A., Mironov Y.V., Grasset F., Fabre B., Naumov N.G., Mikhaylov M.A., Sokolov M.N. Eur.
J. Inorg. Chem., 2019, 4181.
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JIN3AMH HOBBIX KAPKACHBIX ®OCO®OHATOB -
NEPCHEKTUBHOMH IVIAT®OPMBI JIJIS1 CO3JAHUA
JUHENHBIX U MAKPOLIMKJIUYECKUX CTPYKTYP

Bypuios A.P.,* CaapixoBa F0.M.,* 3anaaraunoBa A.B.,"” Cmanios A.K.,° IlynoBuk M.A.?

‘UODX um. A.E. Apby306a - obocobnennoe cmpykmyproe noopazoenenue OHUIL] KazHI] PAH,
420088, Kaszanw, yn. Ax. Apbysosa, 8
e-mail: burilov_2004@mail.ru
*Kazanckuil HayuoOHANbHBIIL UCCLe008AMENbCKULL MEXHOLOUYECKULL YHUBEDCUMEN,
420015, Kaszanw, yn. K. Mapxca, 68

TeneHMs NOCIEAHUX JIET NOKA3bIBAET, YTO OTHUM U3 HanboJiee NPUOPUTETHBIX HAIIPABJICHUH B pAa3BUTUU XUMHH IIEMEHTOOD-
TraHUYECKUX M OPraHMYEeCKUX COEJMHEHUI SBIISETCS IN3aiiH HOBBIX THIIOB KapKaCHBIX CTPYKTYyp. Hanbosnee nepcrnekTHBHBIME 15
KOHCTPYHPOBAHHMS TAKOTO THIIA COCAWHEHUH SIBISIFOTCS. IPOU3BOHBIE YEThIPEX KOOPAWHUPOBaHHOTO aromMa (ocdopa, criocoOHbIe
(opMHUpOBaTh CTPOrO OPUEHTHPOBAHHBIE B NMPOCTPAHCTBE KAPKACHBIE CTPYKTYpHl. B JuTeparype MMEIOTCs JaHHbIE 110 CHHTE3Y
KapKacHbBIX COCAMHEHUH, IMKIMYECKHH OCTOB KOTOPBIX (POPMHUPYETCsl U3 pa3lIMuHbIX TUIIOB SHIOLMKINYECKUX cBsizelt P-D (O —
aToMBbl KHCIIOPOJIA, a30Ta, yriepoaa). [IpakTiuueckuii MHTepec K NOIO0OHBIM JKECTKO CTPYKTYPHPOBAHHBIM CTPYKTYPaM OIpeAesis-
€TCsl BO3MOXKHOCTBIO HCIIOJIB30BATh UX B KaYECTBE JIMTaHAOB B METAJNIOKOMILUICKCHOM KaTanu3e', OpraHOKaTaau3aTopoB, a TaKkKe
JIEKAPCTBEHHBIX CPEJICTB LIMPOKOIO CIIEKTpa AeHCTBUs. B HacToseM okiane npuBeaeHbl 0000IIeHHbIE PE3Y/IbTaThl HAIUX HC-
CJIEZIOBaHUI IO KOHCTPYUPOBAaHHUIO HEM3BECTHBIX paHee CUMMETPUYHBIX, PETHOM30MEPHBIX KapKacHbIX (OC(HOHATOB, MOTYYEHHBIX
B pe3y/ibTaTe OTKPHITOM HAMU HOBOM KacKaJHOW peakiuu 2-3TOKCHMBHHHIAMXJIopdocdoHara ¢ paznuuHeiMU (eHonamu; npoje-
MOHCTPHPOBAH HOBBIH, OPUTMHAIILHBIN ITOJX0/1 K CHHTE3Y HEM3BECTHOI'O paHee Kiacca KapKacHbIX (hocoHaTOB HECUMMETPUYHOTO
CTPOEHUsI Ha OCHOBE MPOM3BOIHBIX (hocdopurrHa. OOCykIaeTcsi CO31aHie HOBBIX THIIOB PELENTOPHBIX ((pyHKIMOHATIM3UPOBaH-
HBIX) CUCTEM, B TOM YHMCJIE TMHLIEPHOTO THIIA, Ha IUIaTGOopMax CUMMETPUYHBIX 1 HECUMMETPUYHBIX KapKacHbIX (Oc(hOHATOB.

Jlureparypa

1. Hariri M., Darvish F., Mengue Me Ndong K.-P., Sechet N., Chacktas G., Boosaliki H., Minh Loan Tran Do, Mwande-Maguene
G., Lebibi J., Burilov A.R., Ayad T., Virieux D., Pirat J.-L. Journal of Organic Chemistry, 2021, 86 (11), 7813.
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CHUHTE3 U CTPYKTYPHAA MOAUO®UKALIUA
I'ETEPOLUKJIOB B YCJIOBUSAX
CYHNEPJEKTPO®UJIBHON AKTUBAILIUU

BacuiabeB A.B.»°

“Canxkm-Ilemepbypeckuil 20cy0apcmeenHblil 1eCOmexHu4ecKull yHusepcumen,
194021, Canxkm-Ilemepbype, Hncmumymckuti nep. 35,
*Canxm-IlemepbOypeckuii 20cy0apcmeeHuvlll yHusepcumen,
194021, Canxkm-Ilemepbype, Ynusepcumemcrkas nao. 7/9,
e-mail: aleksvasil@mail.ru
CynepanekTpoQuibHas akTHBaLMs OPraHUYECKUX COEIMHEHMH 1O JICHCTBUEM CUIIbHBIX Kuciorax bpencrema (CF,SO.H,
FSO,H, HF) u Jlstouca (AICL,, AlBr,, SbF,) nnn kucnorneix neomutos (CBV-720, CBV-500) sBnsercs sddekTuBHbIM METOIOM

CHUHTE3a paSHOO6paSHHX TETCPOLUKINYCCKUX CUCTEM.

R

Ar Ar R acid,
— ArH,
acid XX \_\ . R'CN N‘\X\Ar
/
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X O

. . . oxadiazoles
quinolinones, (thio)coumarins
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/ \Ph R O//P\R 2 R /N
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phosphinoline oxides thiochromene dioxides

Merton 3nexkTpodnIbHO aKTHBAIMHN ITO3BOJISIET OCYIIECTBISATH CTPYKTYpPHbIE MOAM(HUKAIINN OOKOBBIX IIETIEH M TeTePOINKIHIE-
CKUX siziep GypaHOB, XHHOINHOB, TETPA30JI0B, OCH3NMHNAA30JI0B, THOQEHOB U IPYyTUX TeTEPONNKIOB.
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MAKPOI'ETEPOIUKJIBI HA OCHOBE BUCIIMJIUHOB

Bananze C.3., I'aiicen C.B., Kaiuuun ML.A., HukonaeBa A.A., MeaBeabko A.B.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mocxksa, Jlenunckuii npocnexm, 47
e-mail: vatsadze(@ioc.ac.ru

[TocTpoeHne HOBBIX XUPAIBHBIX MAaKPOLMKIIOB HA OCHOBE HOBBIX XMPAJIbHBIX CTPOUTENILHBIX OJIOKOB M UCCIIEJOBAaHUE HX IPH-
MEHEHHS B pacliO3HaBaHUH XUPAJIbHBIX COEJMHEHU, caMOCOOPKE M aCHMMETPUYHOM KaTaju3e SBJISIOTCS NIEPEIOBBIMU U aKTyallb-
HBIMH HallpPaBJICHUSIMU HCCIIEIOBAaHNH B XUMHUU MaKpOILIMKJIOB U, B 1I€JIOM, B CyIIPaMOJIEKYJIIPHOH XUMHH. B nponomkeHne Hammx
HCCIIEIOBAHMU# 10 CHHTE3y W KOH()OPMAIMOHHOMY TTOBEACHHUIO MaKpOTETEPOIMKIOB! B TaHHOH paboTe BHUMAHUE COCPEIOTOUCHO
Ha CO3JIaHUH MOJIEKYJISIPHBIX CTPOUTENBHBIX OJIOKOB JJIsl abHEHIIET0 X UCIOIb30BaHUs IIPH KOHCTPYHPOBAHUU HOBBIX MaKkpore-
TEPOLMKINYECKUX PELETITOPOB.

Hampumep, coenuHenye B OIHOW MoJIeKyJe OMCITHIMHOBOTO M (eppOLIEHOBOTO CTPOUTENILHBIX OJIOKOB OTKPBIBAET MYTh K IO-
JIYYEHHUIO THOPUIHBIX MaKpOT€TepPOLMKIIOB, COSMHSIONINX B OMHON CTPYKTYpe PELENTOPHYI0 XUMHIO OMCIHMIMHA M CEHCOPHBIE
BO3MOXXHOCTH (heppOIICHOBOTO sipa’:

a )

o /

B noxnazne OyayT paccMOTpEHbI M3BECTHBIE IMKIO(aHbl HA OCHOBE OUCIIM/INHA U HOBBIE HAIIPABIICHHS B 9TOI XMMUH, pa3BUBa-
eMble B Hallel 1abopaTopui.

Jluteparypa

1. Vatsadze S.Z., Krut’ko D.P., Blake A.J., Mountford, P. Macroheterocycles, 2017, 10, 98-109; DOI: 10.6060/mhc161179v.
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TETEPOLUMKJINYECKUE COEJUHEHUS HA OCHOBE
MOHOTEPHOEHOM/I0B, HOBBIE BO3MOXHOCTH
JUISI MEJULIMHCKOM XUMUU

Boauo K.I1.,* Uabuna U.B.,* Cugopenko A.10.,% JIn-Kynanos H.C.,* [larpymesna O.C.,*
CanaxytaunoB H.®.*

“Hosocubupcxuti uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa Cubupcrkoeo omoenenus PAH,
630090, Hosocubupck, np. Jlaspenmuoesa 9,
e-mail: volcho@nioch.nsc.ru
o Uncmumym xumuu noewvix mamepuanos HAH Benapycu, Munck, Berapyco

MOHOTEpIICHOUIbI, YIIIEPOJHBIH OCTOB KOTOPBIX IIOCTPOEH M3 JIBYX HM3ONPEHOBBIX ()parMeHTOB, SIBJISIOTCS IIMPOKO PaCIpo-
CTpaHEHHOI B NPUPOJE BaKHOW IPYIION NPUPOAHBIX COeqMHEHHH. XUMUUecKas MOAU(UKAIMs MOHOTEPIICHOUIOB MO3BOJISIET
CYIIECTBEHHO YCHJIMTh HATHBHYIO aKTUBHOCTD WJIY ITPUBECTH K MOSBICHHIO HOBBIX OMOJIOTMYECKHUX CBOMCTB [1].

Hamu pa3paboTaHbl CHHTETHUECKHUE MTOAXO0/bI, TO3BOJISIOIIUE MOIYYUTh HA OCHOBE MOHOTEPIIEHOUI0B Pa3HOOOpa3HbIe KUCIIO-
pozcoaepIKale TeTepOLUKINYECKIe COSANHEHUS C Pa3IMuHBIMKM THIIaMH OCTOBOB. Cpely CHHTE3UPOBAHHBIX T'€TEPOLMKIIIYE-
CKUX COCIMHEHUH OOHAPYKEHBI areHThl, IEMOHCTPUPYIOLIHE BEICOKYIO POTUBOOITYXOJIEBYI0, aHTUBUPYCHYIO, aHTHIIAPKUHCOHH-
YEeCKYIO WM aHaJIbIeTUYECKYI0 aKTUBHOCTS [2, 3].

MoHoTepIrieHOH/IbI, KaK MPaBHI0, UMEIOIINE HECKOIBKO aCHMMETPUUECKHUX LIEHTPOB OIPe/IeJICHHOH KOH(UTYpaIly 1 HECKOIBKO
(DYHKLIMOHAIBHBIX TPYIIIL, SABJISIOTCS TPYAHBIMH OOBEKTaMH ISl CENEKTUBHOM Moandukanu [3]. st pereHus 3Tol npodieMbl HaMH,
C UCIIOJIb30BaHUEM BO3MOXKHOCTEH TeTEepOreHHOro Karajin3a, pa3paboTaHbl 3 (EeKTUBHBIE METO/IBI CTEPEOCEIIEKTUBHOTO IOy YEHHUS
LIEJIEBBIX COSIMHEHU, BBISBICHBI ()aKTOPBI, BIUSIOLINE HA HANIPABJICHHUE U CEIEKTUBHOCTh MPOTEKAIONIHUX Hporieccos [4, 5].

Jlureparypa

1. Salakhutdinov N.F., Volcho K.P., Yarovaya O.1. Pure Appl. Chem., 2017, 89, 1105.

2. II’ina 1.V., Dyrkheeva N.S., Zakharenko A.L., Sidorenko A.Y., Li-Zhulanov N.S., Korchagina D.V., Chand R., Ayine-Tora
D.M., Chepanova A.A., Zakharova O.D., II’ina E.S., Reynisson J., Malakhova A.A., Medvedev S.P., Zakian S.M., Volcho K.P,,
Salakhutdinov N.F., Lavrik O.1. Molecules, 2020, 25, 3496.

3. [Marpymesa O.C., Bomuo K.II., CanaxytaunoB H.®. Venexu xumuu, 2018, 87, 771.

4. Sidorenko A., Kurban Yu.M., II’ina 1.V., Li-Zhulanov N.S., Korchagina D.V., Ardashov O.V., Warna J., Volcho K.P.,
Salakhutdinov N.F., Murzin D.Yu., Agabekov V.E. Appl. Catal. A, Gen., 2021, 618, 118144.

5. Sidorenko A.Yu., Kravtsova A.V., Miki-Arvela P., Aho A., Sandberg T., II’ina 1. V., Li-Zhulanov N.S., Korchagina D.V., Volcho
K.P., Salakhutdinov N.F., Murzin D.Yu., Agabekov V.E. Mol. Catal., 2020, 490, 110974.

Paboma svinonnena npu ¢punarncosoii noooepoicke PH®, npoexm 19-13-00040.
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JOMMUHO-PEAKIIUU B CUHTE3E 1
OYHKIHUOHAIU3IAIIUN ASAT'ETEPOLIUKJIOB

Bockpecenckuii JI.T.

Poccutickuti ynusepcumem opyoicovl napooos, 117198, Mocksa, Muxiyxo-Maxknas 6,
e-mail: lvoskressensky@sci.pfu.edu.ru

OnexTpoHoAEePUIMTHBIE alKUHBI SBIISIOTCS XOPOILIO U3BECTHBIMH PEareHTaMH, YacToO MPUMEHSIEMBIMH ISl ITOJTY4eHHS TeTepo-
LUKJINYECKUX coeuHeHni. CriocoOHbIE K pa3HOOOpa3HbIM IPEBPAILEHUSIM, aKTHBUPOBAaHHbIE AJIKWHBI HAIIUIM ITUPOKOE IIPHMEHe-
HUE B pEaKlusAX C HACHIIIEHHBIMH azareTepolukiaMu. OTHOCUTENBEHO HEJaBHO ObLJIO OOHAPYKEHO, YTO B3auMoyeiicTBie 1-anku-
HIJI3aMEIICHHBIX TETPArUIPOU30XHHOIMHOB C aKTHBHPOBAHHBIMU AIIKHHAMH MPUBOIUT K 00Pa30BaHHIO MUKIHYSCKUX aJIeHOB"
CcTaOMIIBHBIX B CTAHJAPTHBIX YCIOBHSX, HO CIOCOOHBIX K JIAJIbHEUIINM MTPEBPAICHHUSIM IIPH HArPEBaHUH.

=—CO,Me

—
€ aliphatic alcohols
H,0/DCM

Hamr vHTEpec K XMMUHM aKTHBUPOBAHHBIX aJKHHOB MPHUBEN K IMOSBICHUIO CEPUU MPOU3BOIHBIX MUPPOIIO[2,]1-a]H30XHHOIUHA,
ObliIa MOKa3aHa BO3MOXHOCTh UX MOCIEAYIOIIETO MPEeBpaIieHus B 1-0KCO-IIPOU3BOAHBIC U AIKOKCHITUPPOIION30XUHONNHBI, & TaK-
’Ke BO3MOXKHOCTh HCIIOIb30BaHUSI HEMPESIbHbIX ankeHoB2. JlajbHeilie cCIe0BaHus B 3TOM 00JACTH KACAIOTCSl PEaKIIMOHHON
cnocobHOCTH 1,2-AM3aMeIIeHHBIX 2-AMUAIa30IMHOB 0] ISHCTBHEM aKTHBHPOBAaHHBIX aJIKHHOB.

X—X =—CO,Me O
il =, OR!
PhMe 150°C, RIOH, reflux O \ /
MW

A O,Me

JIuteparypa
1. Titov A.A., Kobzev M.S., Borisova T.N., Listratova A.V., Evenko T.V., Varlamov A.V., Voskressensky L.G., European
Journal of Organic Chemistry, 2020, 3041-3049.

2. Ershova A.A., Zinoveva A.D., Borisova T.N., Titov A.A., Varlamov A.V., Voskressensky L.G., Nguyen V.T., Le T.A.,
Tetrahedron Letters, 2019, 60, 151264.

Paboma evinonnena npu noooepacke PODPHU (cpanm Ne 21-53-54002 svem-a)
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A3OTCOAEP/KALIUE AIIETAJIN B CUHTE3E
IFETEPOLIMKJIUYECKUX COEJIUHEHUN

I'azuzor A.C., Cmon060ukun A.B., PuzoaeBa T.C., Typmanos P.A., Ky3nenona E.A.,
Bypuaos A.P., Ilynosuxk M.A.

HODX um. A.E. Apoy308a — obocobnennoe cmpykmypHoe noopazoenenue @PUL] KazHI] PAH,
e-mail: agazizov@iopc.ru

AzoTcofepKalue reTepolruKINIeCKUe COSAUHEHH — OAUH U3 Hanbojee MPUBIIEKATENbHbIX KJIACCOB OPIraHUYECKUX COEIMHE-
HUI C TOYKH 3peHHs X OMOIOrNYECKOi aKTMBHOCTH. Y YHTHIBAs 3TO, HE BBI3BIBAET YAMBICHUS 3HAYUTEIILHOE KOJIMYECTBO YCHITUA,
MOCBSIIIEHHBIX IOMCKY HOBBIX MyTEH CHHTE3a a30TCOEPIKAIMX TeTEPOIUKIOB. "3

B Hacrosei pabore 00001IeHbI pe3yabTaThl HAIMX UCCIIEAO0BAHU, HAIIPABIEHHBIX Ha Pa3pabOTKy HOBBIX OAHOCTAJAWHHBIX
MOAXOJIOB K CHHTE3Y Pa3HOOOPa3HBIX 3aMELIEHHBIX I'eTePOLUKINYECKUX COCIMHEHNH U OCHOBaHHBIX Ha KUCIOTHO-KaTaJIH3Hupye-
MBIX peaKkiusix (yHKIMOHATU3UPOBAHHBIX alleTallel ¢ apOMaTHYeCKUMH, FeTePOLUKINIECKUMH U pocdopcoaepkanuMu HyKie-

odramu.
Ph
N\(O
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Jluteparypa

1. J.Li, Y. Ye, Y. Zhang, Org. Chem. Front., 2018, 5, 864.

2. A.B. Cmono6oukus, A. C. I'a3u3os, A. P. Bypunos, M. A. Ilynosuk, O. I'. Cunsiius, Yen. xum., 2021, 90, 395.

3. A.V. Smolobochkin, A. S. Gazizov, R. A. Turmanov, D. S. Abdullaeva, A. R. Burilov, M. A. Pudovik, Synthesis (Stuttg).,
2020, 52, 2162.

4. A.S. Gazizov, A. V. Smolobochkin, A. R. Burilov, M. A. Pudovik, Tetrahedron Lett., 2020, 61, 152371.

5. A.C.Ta3us0s, A. B. Cmono6oukun, XI'C, 2018, 54, 683.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 21-73-20020.
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BAKHOCTDb ®YPAHOBOI'O KOJIBITA
KAK CTEPEOPEI'YJIUPYIOIEW I'PYIIIbI
B ACUMMETPUYECKOM I'MIPUPOBAHHA

I'puanes U.J1.

Hnemumym Opeanuveckou Xumuu PAH um. H. J]. 3enunckozo
119991 Mocksa, Jlenunckuit npocnekm 47
E-mail: ilyaiochem@gmail.com

Pd(IT) kommieke (R)-DTBM-SegPHOS ¢ MHOrOYMCIEHHBIME TPET-Oy THIIBHBIMU 3aMECTHTEIISIMH KaTaIN3UpyeT aCUMMeTpUe-
CKO€ TH/IPUPOBaHne MK pa3psiB cBsiz C—O B o-nMBasIoWIIOKCH- 1-(2-pypuin)3TaHoH, B TO BpeMsl Kak He3ameneHHbIH (R)-SegPHOS
HECIOCOOEH KaTajau3upoBaTh 3TU mpeBparineHus. OommpHas ceTh HekoBajdeHTHBIX C—H:--H—C B3aumoseiicTBuii, o0ecneucHHas
TpeT-OyTHiI3aMelleHHBIMU  (peHMIbHBIMH KoJibliaMu B (R)-DTBM-SegPHOS npuBoauT K MOBBIIEHHIO CTA0MIBHOCTH BCEX MHTEP-
ME/IMaTOB U TIEPEXOIHBIX COCTOSIHUN B COOTBKETCTBYIOLIMX KaTANTHYECKUX LIUKJIAX 110 CPABHEHUIO C HE3aMEIICHHBIMU aHAJIOTaMH.
OO0pa3oBaHue MEPBUYHOTO aJUIyKTa U €ro MPEBpAICHUE B BHICOKOPEAKIIMOHHOCIIOCOOHBIH MHTEPMEIUaT IPOUCXOJHUT MO CXEMe
CXOJIHOHM C COOTBETCTBYIOLIMMH ITPOIIeCCaMU, HAOIONAeMbIMU B IPUPOJHBIX SH3UMarnueckux peakiusax. DFT Pacuetsl nokasasa-
0T, YTO UMEHHO 3TOT ITPOLIECC SABJISETCS CTEPEOPETYINPYIOLIUM, TaK KaK JIMIIb B CIydae IPHOIMKeHUs CyOcTpara K peakKIiMOHHOMY
LEHTPY CO CTOPOHBI OTHOM M3 MPOXUPANILHBIX MIOCKOCTEH cyOcTpara oOpasyeTcs cTabMIIbHBIA HHTepMenuar. BaxxHocts (ypuib-
HOU rpynmsl i 3G (HEeKTHBHOCTH aCHMMETPHYECKOTO KaTaiu3a Oy/lIeT pacKphIiTa B IOKJIae.

References:
1. J. Chen, I. D. Gridnev iScience 2020, 100960.
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CHUHTE3bl AHHEJIUPOBAHHbIX A3OJIOIIMPUMUANHOB
C MOCTUKOBBIM ATOMOM A30TA U UX IPEBPAIIIEHUSA
B ITYII-TYJBbHBIE CUCTEMbI

Jlanarynsn [.I.,*»% Apakeasin M.P.°

“Poccuticko-Apmanckuii (Cnasanckuit) ynusepcumem, 0051, Epesan, yn.Oscena Omuna, 123, Apwenus
e-mail: gdanag@email.com
SHTL] Opeanuueckot u (papmayeemuuecko xumuu HAH PA, 0014, Epesan, np. Azamymsn, 26

Pa3paboTaHbl METOMBI CHHTE3a PA3JIMYHBIX KOHJACHCHPOBAHHBIX CUCTEM, BKJIFOUYAIOIIUX a30J0MMPUMHUIMHBL C Y3JIOBBIM aTOMOM
a30Ta U METHJILHBIMU IpynnaMu. Peakiineit apoMaTHUeCKUX aJibJIETHIOB C CHHTE3UPOBAHHBIMH CUCTEMAMHK TTOTYUEHbI COSTUHEHHS
C IIPOJIOHTHPOBAHHOM 1IeTbI0 compsikeHHbIX C=C cBs3ei.

QN\ \/
/ﬁf Q/\/\?f
— \

Paboma evinonnena npu ghunancoeoii noooepoicxe I' KH PA u PODHU (npoexm 20RF-138 /20-53-05010 Arm_a/), a maxarce 6 pamiax
cyocuouu MOH P® nayunoti oesmensiocnu PAY.
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TNAZOCYKIIMHUMMHU/AbI B CUHTE3E 'ETEPOLHIUKJIOB
Jlapbun JI.B., Kantun [I1., KpacaBun M.IO.

Canxm-Ilemepoypeckuti 2ocyoapcmeeHHblil YHUgepcumenmn,
HUncmumym xumuu, Poccus 198504, Cankm-Ilemepoype, Ynusepcumemckuii np. 26,
e-mail: d.dariin@spbu.ru

Beenenue mua3zodyHKIMU B PO TETEPONMKIIA OTKPHIBACT IIMPOKUE BO3MOKHOCTH JIJISI TOCIISYIOIIEH HanpaBieHHON QyHKIIU-
OHaJIM3alMY LIMKJIA WK TOCTPOSHUSI HOBOT'O FeTEPOLIMKINYECKOro kapkaca. HemaBHo Obu1 pa3paboTaH METON [TOTy4eH s YHHKaIb-
HOTO KJIacca JMA30Te€TEPOIMKIIOB — apHIHIEH-3aMEIIEHHBIX THa30CYKIIMHUMHUI0B 2, DTH IHa30peareHThl OKa3aauch YI0OHBIMU
HCXOIHBIMHU COCTUHEHHUSIMH JUIsl CHHTE3a IHUPOKOTO KPyra MOJIMTETEPOLUKINIECKUX CUCTEM, TAKHX KaK MHJIOJU3UHBI, XPOMEHBI,
2-0eH3azenuubr’, 2-0eH30KcenuHbI, crponupans* (Cxema 1).

(0] o (0] fo)
AroN R Q ArN R R'XH Ar-X
- L~ -~y___ o -R
Rha(esp)2 N Rhy(0Ac)4 R'X
(o) R™
NP
R' <5
& %
e

Cxema 1. Ilpumepnvl cunmesnl paziuyHbix 2emMepOYUKIULECKUX COCOUHEHULl HA OCHOBe OUA30CYKYUHUMUOOS.

Jlureparypa

1. (a) Chupakhin E. G., Kantin G. P, Dar’in D. V., Krasavin M. Mendeleev Commun. 2021, 31, 36; (b) Laha D., Bhat R. G.
Asian J. Org. Chem. 2020, 9(6), 918.

2. Chupakhin E., Gecht M., Ivanov A., Kantin G., Dar’in D., Krasavin M. Synthesis 2021, 53, 1292.

Inyutina A., Dar’in D., Kantin G., Krasavin M. Org. Biomol. Chem. 2021, 19, 5068.

4. Dar’in D., Kantin G., Bakulina O., Inyutina A., Chupakhin E., Krasavin M. J. Org. Chem. 2020, 85, 15586.

W

Paboma svinonnena npu ¢punamncosoii noooepoicke PH®, npoexm 20-13-00024.
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OOTOKATAJIN3 B CUHTE3E ®TOPCOAEPKAILIUX
TETEPOLIMKJIUYECKUX COEJUHEHUN

JInabman A.JL.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: dilman@ioc.ac.ru

DoTOKATATUTHYECKHUE POLIECChI, KOTOPBIE BKIIIOYAIOT I'eHepaliio CBOOOIHBIX paIMKaIOB HA OCHOBE Pa3phiBa CBS3U YITIEPO/-Te-
TEPOaToM, MOTYT 3(PPEKTHUBHO HCIIOIL30BATHCS JJIS TONIYUYCHHUS Pa3IHUHBIX TETEPOLUKIMUSCKUX COeMUHeHUN. AToMBI (hropa u
(G TOpHpPOBaHHBIC 3aMECTUTEIH 3a4aCTYI0 CIIOCOOCTBYIOT MPOTEKAHUIO (DOTOKATAIUTHUCCKUX PEAKIIHIA 33 CUET TOrO, YTO OHH [TOHHU-
JKAIOT MIOTCHI[HAT BOCCTAHOBJICHHUS CyOCTPATOB, YTO MIPUBOIUT K 00JICe JIErKOM IreHepaliiyi CBOOOTHOPAIUKAIBHBIX HHTEPMEIHATOB.

Hamu pa3spaborana cepusi METONOB HONTy4eHUS] (TOPOPraHUYCCKUX FETEPOIHMKINICCKIX COCTUHEHUH, KOTOPhIC IPOBOIATCS B

(bOTOKATATUTHYECKHUX YCIOBHAX.!> MBI TakKe MOKa3ajiu, 4To TeTPadTOPIUPHIHHIUITHO-PPArMeHT sBiseTcst 3hPEeKTHBHOM rpym-
0¥ /1715 TEHEPAIMH ANKHIIBHBIX PaJHKaIoB.*
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JIuteparypa
1. Panferova, L. I.; Tsymbal, A. V.; Levin, V. V.; Struchkova, M. 1.; Dilman, A. D., Org. Lett. 2016, 18, 996-999.

2. Panferova, L. I.; Smirnov, V. O.; Levin, V. V.; Kokorekin, V. A.; Struchkova, M. 1.; Dilman, A. D., J. Org. Chem. 2017, 82,
745-753.

3. Scherbinina, S. I.; Fedorov, O. V.; Levin, V. V.; Kokorekin, V. A.; Struchkova, M. L.; Dilman, A. D., J. Org. Chem. 2017, 82,
12967-12974.

4. Zubkov, M. O.; Kosobokov, M. D.; Levin, V. V.; Kokorekin, V. A.; Korlyukov, A. A.; Hu, J.; Dilman, A. D., Chem. Sci. 2020,
11,737-741.

Paboma evinonnena npu unancosou nooodepocke PH®, npoexm 20-13-00112.
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HOBBIE IOAXO/bI K IIOCTPOEHUIO
I'ETEPOHUK/INYECKUX CUCTEM C UCITIOJIB3OBAHUEM
PEAKIIMUU MAHHHUXA

Jlonenko B.B.,** KpuBokoabicko C.I.,” ®posaos K.A.,* AkcenoB H.A.,° Akcenoa U.B.°

“Kybanckuii 2ocyoapcmeennniii ynusepcumem, 350040, Kpacnooap, yn. Cmasponoavckas 149, Poccus,
e-mail: victor_dotsenko (@mail.ru
°Cesepo-Kasxaszcxuil ghedepanvuwiii ynusepcumem, 355017, Cmasponons, yi. [lywkuna 1, Poccusi
s/labopamopusi « XumOkey, Jlyeanckuil nayuonanvhsiil yuugepcumem um. Braoumupa Hans, 91034, Jly-
eanck, k8. Monooexcnwtii 204, Jlyeanckas Hapoonas Pecnybnuka

B JOKJIaZIC MPEACTABICHBI PE3YJIbTAaThl aBTOPCKOT'O KOJIJICKTHUBA 110 U3YYCHUTIO peaKL[I/Iﬁ AMHUHOMCTUJIMPOBAHUSA IUPOKOT'O KpyTra
Cy6CTpaTOB — OPOU3BOAHBIX METUJICHAKTUBHBIX THOAMUAOB U CCJICHOAMHJIOB, a4 TAKXKC JTUMEPAa MAJIOHOHUTPUJIA. BrisiBiIeHBI O6IHHC
3aKOHOMEPHOCTU NPOTECKaHUA pCaKIuH Mannuxa B pany (1)yHKIII/IOHaJ'II)HLIX TETCPOLUKIINYCCKUX Cy6CTpaTOB MMUPUINHOBOI'O pAlaa.
I/I3yqua OHOJIOrHY€ECKast aKTUBHOCTE psaaa CHHTE3UPOBAHHBIX IPOAYKTOB, 06Hapy)KeHI)I COCIMHCHUSA C aHTUBUPYCHBIM, aHAJICTITH-
YCCKUM, IIPOTHBOBOCHAIUTEIIbHBIM, AHTUIIUPETHUICCKUM I[eﬁCTBPIeM.
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Paboma svinonnena npu gunancosoui noooepoicke Munucmepemesa oopazosanus u Hayku Poccutickoti @edepayuu (mema 0795-
2020-0031).
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A3OTCOAEPKAHIUE 'ETEPOLUKIIBI -
CTPYKTYPHASI OCHOBA YCTOMYUBBIX XUPAJIBHBIX
AMHUHOKATAJ/IM3ATOPOB JJIsA ACUMMETPHUYECKOI'O
CHUHTE3A

3a0tun C.I., Kyyepenko A.C.

Hncmumym opeanuueckou xumuu um. H.J[. 3enunckozo Poccuiickou akaoemuu nayx, 119991, Poccuiickas
gedepayus, Mocksa, Jlenunckuii npocnexkm 47,
e-mail: zlotin@ioc.ac.ru

Be3MeranbHbI aCHMMETPHUECKHIIA KaTalin3 (OpraHoKaTalli3) cTaj B IOCIEIHHE IOkl OHUM M3 OCHOBHBIX METOIOB SHAHTH-
OCEJICKTUBHOTO CHHTE3a OpPraHUYeCKUX COCIMHEHUH, Hapsily ¢ METAIOKOMIUIEKCHBIM M Ouokarain3oM. OHaKO, OTHOCHTEIILHO
HU3Kasi aKTHBHOCTh OPraHOKATaJIM3aTOPOB U, KaK CJIEJCTBUE, HEOOXOAMMOCTh HX ITPUMEHEHHS B 3HAYUTEIHHOM KOJIMYECTBE CYIIe-
CTBEHHO OTrPaHMYMBAIOT IIPAKTUYECKOE PUMEHEHHE ATOTO THIA KaTajan3a B (papMaleBTHUECKOM M XUMUYECKON POMBIIIIIEHHOCTH.
Hy>HBI HOCTYIHBIE, aKTUBHBIE U YCTOWYMBEHIE KaTalIM3aTOPbI, KOTOPhIE JETKO OTAEISAIOTCS OT NMPOAYKTOB U MOTYT BBOIUTHCS B
IIPOLIECC MHOTOKPATHO.

MbI 0OHapyKHUIIH, YTO aKTHBHOCTh U XUMHYECKasi yCTOHYMBOCTh aMHHOKATAIN3aTOPOB — HAnOoJIee paciipoCTPaHEHHOTO THIIA
OpraHOKaTaIn3aTopoB, a TaKKe YHAHTHOCEJIEKTUBHOCTh 0€3METAJIBHOIO KaTajli3a 3HAYMTENBHO YIYYIIAOTCS MPHU BKIIOYEHHU B
COCTaB KaTaJM3aTOpOB a30TCOJCPIKAIIUX I'eTePOLUKIOB. [eTepounkinyeckue pparMeHThl criocOOHBI 00Pa30BBIBATH KIIIOUEBBIE
€HaMUHHbIC U UIMUHHEBbIE MHTEPMEIUAThl 1 (MJIM) HEKOBAJICHTHBIE acCOLMaThl (BOAOPOIHBIC CBSI3H) C PeareHTaMH B IIEPEXOHOM
COCTOSIHMHU KaTaTUTUIECKON PEaKIiH, OBbINIAs YPOBEHDb cTepeonHayKimu' % Kpome TOro nx MOXHO HCIOIb30BaTh st (POPMHUPO-
BaHUSI HOHHBIX TPYII, KOTOPBIC «TETEPOTCHU3YIOT) KATATH3aTOP U OOJIErvaroT ero pereHeparum’

Jlureparypa

1. 1. Kostenko A.A., Bykova K.A., Kucherenko A.S., Komogortsev A.N., Lichitsky B.V., Zlotin S.G., Org. Biomol. Chem.,
2021, 19, 1780.

2. 2. Kucherenko A.S., Kostenko A.A., Komogortsev A.N., Lichitsky B.V., Fedotov M.Yu., Zlotin S.G., J. Org. Chem., 2019,

84, 4304.

3. Kucherenko A.S., Kostenko A.A., Zhdankina G.M., Kuznetsova O.Yu., Zlotin S.G., Green Chem., 2018, 20, 754.

4. Kochetkov S.V., Kucherenko A.S., Zlotin S.G., Org. Biomol. Chem., 2018, 16, 6423.

5. Kostenko A.A.. Kucherenko A.S., Komogortsev A.N., Lichitsky B.V., Zlotin S.G., Org. Biomol. Chem., 2018, 16, 9314.

6. Vinogradov M.G., Turova O.V., Zlotin S.G., Adv. Synth. Catal. 2021, 363, 1466.

7. Tukhvatshin R.S., Kucherenko A.S., Nelyubina Y.V., Zlotin S.G., ACS Catal., 2017, 7, 2981.

8. Tukhvatshin R.S., Kucherenko A.S., Nelyubina Y.V., Zlotin S.G., Eur. J. Org. Chem., 2018, 7000.

9. Tukhvatshin R.S., Kucherenko A.S., Nelyubina Y.V., Zlotin S.G., J. Org. Chem., 2019, 84, 13824.

VXN kW

Paboma svinonnena npu gpunarncosoti noooepoicke PH® (npoexmut 14-50-00126, 16-13-10470 u 16-13-10470-11) u [Ipoepammol
passumus Hayunvix wxon MOX PAH.
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N-AJUVIEHUWIIHHAPPOJI-2-KAPBAJIBJIET'U/Ibl KAK
HJIIAT®OPMA J1J15d CO3JAHUSA AHHEJIMPOBAHHBIX
I'ETEPOHUK/INYECKUX CUCTEM

HBanoe A.B., MaptbeiHoBckas C.B.

Upxymcekuit unemumym xumuu um. A.E. @asopckoco CO PAH,
vi. Dasopcroeo, 0.1, 664033, Upxkymck, e-mail: ivanov@irioch.irk.ru

Pa3paborana HOBasi yHHBEpCaIbHas METOJOJIOTHS MOCTPOSHUS IIMPOKOTO PsiJia Pa3INuHbIX aHHEIMPOBAHHBIX TeTEPOLUKINYE-
CKHX CHCTEM C MUPPOIHHBIM (PPArMEHTOM Ha OCHOBE OJIHOTO KJIacCa CTPOUTENBHBIX OJIOKOB: paHee HEU3BECTHBIX ' OU(YHIIMOHAb-
HBIX TUPPOJIOB — N-aJJICHUIHPPOII-2-KapOabJeTHIIOB.

M i Mo

[TokazaHo, uTo peakius N-aJUICHWINUPPOI-2-KapOalbJeruioB ¢ o-(pEeHWICHIUaAMHHOM MPUBOANUT K OOpa30BaHHIO BYX
MPOAYKTOB: OXKHIAaeMOro 6-MeTuinoen30[4,5|umunaso[1,2-ajnuppono[2,l-clnupasuHa ¥ HEOKHUIAHHOTO Sa-MeTui-5a,6-auru-
npo-5H,12H-6eu3o[4,5umunaso[ 1,2-anuppono[ 1,2-d|nu-pasuna. Pa3paboran crmoco0 moiaydeHus S-meTuinoeHso[4,5]umuaa-
30[ 1,2-a]muppono[2,1-c]nupa3uHOB MyTeM B3aMMOACHCTBUS MPEABAPUTEILHO TOTYUYEHHBIX TUPPOTMIOCH3NMHUAA30JI0B C TIpoTap-
THIXJIOPHIOM B cymepocHoBHOU cucteme KOH/JIMCO. IIponeMoHCTpHUpOBaH IPOCTOil U 3 MEKTUBHBIN MOAXOM K paHee HEeH3-
BECTHBIM 3aMEIICHHBIM 3-MEeTHITUPPOIo[1,2-a]nupasuH-2-oKcHaaM peakiyueii OKCUMUPOBaHUs N-a/UICHHUIITHPPOII-2-KapOaibie-
runoB’. TlomydeHsl BEICOKOKOHIEHCHPOBAHHBIC TETEPOIMKIIBI — TETPA3HHBI — IyTEM TPOCTON peakiuu N-aIeHuITHpPoI-2-Kap-
0aJbIETHUIOB C TUApa3uH ruaparoM. [lokazaHo, 4TO B peakMy MPOMAPTHIMPOBAHHS He3aMeUIeHHOro NH-MUppoIriIMeTaHoa
o0pasyeTcs TpH MPOIyKTa: N-aJUIeHHITHIPOKCUMETHIITHUPPOIIBI U UX MPONAprUiIoBbie AQUPBI, a TAKXKe aHHEIMPOBAHHBIE THPPO-
JIOOKCA3HHBI.

Jluteparypa

1. Martynovskaya S. V., Shcherbakova V. S., Ushakov 1. A., Borodina T. N., Ivanov A. V. Tetrahedron Lett., 2020, 61, 152666.

2. Ivanov A. V., Martynovskaya S. V., Shcherbakova V. S., Ushakov I. A., Borodina T. N., Bobkov Al. S., Vitkovskaya N. M.
Org. Chem. Front., 2020, 7, 4019.

3. Vitkovskaya N. M., Bobkov, Al. S., Kuznetsova, S. V., Shcherbakova, V. S., Ivanov. A. V. ChemPlusChem., 2019, 84, 1.
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P,N-TETEPOLIUKJIbI KAK HOBOE NOKOJIEHUE
CTPYKTYPOOBPA3YIOIUX JUTAHAOB JJI51
KOOPJIMHALIMOHHON XUMUU

Kapacuk A.A.

Huemumym opeanuueckoti u ghusuuecxou xumuu um. A.E. Apoyzosa OCII ®HUI] KazHI] PAH,
420088, Kazanw, Apbysosa §,
karasik@iopc.ru

P,N-retepounkinyeckye TMranisl ¢ sHAOUMKIMIeCkuM pparmentom P-CH,-N, nosyueHHbIe 3a CY€T KOHIEHCAIUH B TPEXKOM-
MMOHEHTHOH cucteMe GpochuH-PpopMabIerua-aMuH, MPUBICKAIOT 0c000e BHUMaHKE KakK yao0Has miardopma Jisi KOHCTPYHUpPOBa-
HUs 9PPEKTUBHBIX OMOMUMETHYCCKUX KaTaaHU3aTOPOB JJIS JCKTPOXUMUYCCKUX PEAKIMi BOCCTAHOBJICHUS U OKHCIICHHS BOIOPO-
Ja, a TakKe TPEeBPaNICHUs HHBIX MallbiX MoseKyl, Takux kak O,, CO, umu N,."* Kpome Toro, muKkIn4yeckas CTpyKTypa JIMTaHI0B
MPEIOIPECIICT BO3MOKHOCTD UCIIOIB30BAHUS MX KOMIUICKCOB ¢ METaJIaMH MOATPYIIIBI MEAH s co3nanus “stimuli responsive”
JIFOMUHECLEHTHBIX CEHCOPOB OHOMEIMITMHCKOTO Ha3HaueHUs. ™

Jluteparypa

Musina E.I., Khrizanforova V.V., Strelnik I.D. et al. Chem. Eur. J., 2014, 20, 3169.

Khrizanforova V.V., Fayzullin R.R., Musina E.I. et al. Mendeleev Commun., 2020, 30, 302.

Kadirov M.K., Karasik A.A., Nizameev L.R. et al. Energy Technol., 2018, 6, 1088.

Kadirov M K., Karasik A.A., Nizameev L.R. et al. Energy Technol. 2019, 7, 1900020.

Strelnik 1.D., Dayanova I.R., Kolesnikov LE. et al. Inorg. Chem., 2019, 58, 1048.

Dayanova L.R., Shamsieva A.V., Strelnik 1.D. et al. Inorg. Chem. 2021, 60, 5402.

Shamsieva A.V., Kolesnikov L.E., Strelnik 1.D. et al. J. Phys.Chem. C, 2019, 123, 25863.

Kalinichev A.A., Shamsieva A.V., Strelnik 1.D. et al. Sensors and Actuators A, 2021, 325, 112722.
Elistratova J., Faizullin B., Strelnik 1. et al. Colloids and Surfaces B: Biointerfaces 2020, 196, 111306.

A B S

Paboma evinonnena npu gunarcosou noodepoicke PH® epanm Ne 19-43-04119.

45




. QKus!

12.10-16.10.2021

AJIKUJIBHBIN CJABUT B IOCTPOEHUU
I'ETEPOHUK/INYECKUX CUCTEM

Kanmvoukun 10.H.

Camapckuii 20cy0apcmeenHblll mexXHU4eCKUuli YHugepcumem

CkeneTHbIe MEPErpyNIUPOBKY SIBJISIOTCS [IEHHBIM MHCTPYMEHTOM OPTaHUYE€CKOTO CUHTE3a, OJIHAKO MX POJIb B CUHTE3€ TeTepo-
IUKIMYECKUX COCMHECHUI HA CCTOMHANIHUIN ICHb HEJ0CTATOYHO 0CO3HAHA XUMUYECKHM COOOIIIECTBOM.

B noxnanme paccMaTpuBarOTCS MOAXOMbI K CO3JAHMIO HEAPOMATHUECKUX T€TEPOLMKIIOB Pa3IMYHOTO pasMepa U MPHUPOJbI, B
MEePBYI0 O4Yepeib KOHACHCUPOBAHHBIX C KAPKACHBIMU MOJHUIUKINYECKUMU CUCTEMaMH, OCHOBaHHbIE Ha TIEperpynnupoBke Barne-
pa-Meiiepreiina u momo0HBIX TpaHCHOPMAIIUAX YIIICPOTHOIO CKEJICTa B KAYSCTBE KIIFOUCBOW CTA UM,
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MAKPOTI'ETEPOLIUKJIbI:
CHUHTE3 U IIPUMEHEHUE B MEJUIIUHE

Koiipman O.1U.*9, Jledenesa H.III. *

* Unemumym xumuu pacmeopos um. 1'A. Kpecmosa PAH, 153000, 2. Msanoso, yn. Akademuueckas, 1,
E-mail: president@jisuct.ru
 Heano6ckuil 20Cy0apCmeeH blll XUMUKO-MEXHOI0SUYeCKULL YHUSepcument,
153000, e. Hsanoso, np. lllepememesckuii, 7,

[Tpuponusie u cuHTETHYECKKE TOP(UPHHBI B ITOCIIEHEE BPEMsI BCE aKTHBHEE UCIIONB3YIOTCS B PA3IMYHBIX 00IACTAX MEIUIIH-
HBI, U IPEXJIE BCero B oToAMHAMUYECKOH Teparii OHKOJIOIHYeCKUX 3a001eBaHui. DTO TpeOyeT MOCTOSIHHOTO BHUMAHUS K CHHTE-
3y HOBBIX (horoceHcnOmMamn3aTopoB (PC), oTBeyaoNMX TPEOOBAHUSIM UX IPUMEHEHHS B )KUBBIX OpraHU3Max.

Mannemus Covid-19 3acTaBuia B3DISIHYTh HAa BO3MOXKHOCTB UCTIOJIb30BaHus psia @C B jedeHun 3Toro 3a00neBaHusl.

B cBsi3u ¢ 3THM OBLIH HPOBEICHBI MCCIICIOBAHUS B3aMMOICHCTBUS HECTPYKTYpHBIX OceikoB SARS-CoV-2 ¢ coemuHeHUIMU
opGUPHUHOBOTO U XJIOPUHOBOTO Psifia JJsl pa3pabdOTKH JIEKAPCTBEHHBIX IIPENapaToB U PACIIUPEHHUs MIPEACTABICHUH 0 QyHKIUIX
HEeCTPYKTypHbIX OesikoB SARS-CoV-2.

OcyectieH MonekyisipHbiid JokuHr OenkoB ORF3a, ORF8, ORF10 k mmmpokomy psiay mophUpHHOB, XJIOPHHOB, (Taonua-
HUHOB, NOP(UPAZUHOB.

JIyist KaKa0ro n3y4eHHoro Oeiika ObUIM BBISIBIICHBI COEIMHEHUs JIIEPhl, 00J1ajatoliue NoTeHIMalbHOH HHrHOupYytoei u ¢o-
TOWHAKTUBHUPYIOIIEH aKTHBHOCTBIO 110 OTHOIIEHHIO K MUIICHSIM.

DKCIIePUMEHTAIBHO C TIOMOIIBIO CIIEKTPATIBHBIX U KATOPUMETPUIECKUX METOJOB JJOKAa3aHO, YTO XJIOPHH SBIAETCS KOHKYPEHT-
HBIM JIMT@H/IOM JJIsl SHIOTeHHBIX nopdupuHoB (nporonopduprun 1X u xenezonporonopduprd [X) npu cBI3bIBaHUM C JONOIN-
HuTenbHbIME BUpycHbIMU Oenkamu (ORFS8, ORF3a) u mMoxer BbicTynarh B KauecTBe MHrHOMTOpa. [103TOMY XJIOPHH CrIOCOOEH
MOJYJIMPOBATh OEJOK-0EIKOBbIE B3aUMOICHCTBHUS, M TEM CaMbIM, BO3MOXXHO BJIMSITH HA UMMYHHBIN OTBET X03siMHA. TakuM 00pa3om,
XJIOPHH, MCIIOJNB3YyEeMBIH ISl JIeUeHUs] OHKO3a0O0JICBAHUI M pa3pellleHHbI B MEAUIIMHCKOM MPAaKTUKE MOXKET OBITh MCIOJIB30BaH U
it 60psosl ¢ COVID-19.

Jluteparypa

1. Koifman O. L. et al. Chemistry of Heterocyclic Compounds, 2021, 57(4), 423.
2. Lebedeva N. S. et al. Molecules, 2020, 25(19), 4368.

3. Koifman O. L. et al. Macroheterocycles, 2020, 13(4).

Paboma evinonnena npu gunancosou noddepoicke Poccuiickozo gponoda gynoamenmanvhwix uccireoosanut Ne 20-04-60108.
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MEDIUM-SIZED HETEROCYCLES THROUGH RING
EXPANSION: NEW DEVELOPMENTS

Krasavin M., Sapegin A.

Institute of Chemistry, Saint Petersburg State University, Peterhof 198504 Russia
m.krasavin@spbu.ru

Our team developed a novel approach to medium-sized (10- to 13-membered) heterocycles which is based on the expansion of
a heterocyclic system fused to an imidazoline or 2-hydroxyimidazoline cycle. Since the process is thought to be triggered by the
addition of a water molecule to the imidazoline amidine carbon atom, we dubbed it ‘hydrated imidazoline ring expansion’ or HIRE.
The talk will summarize the current state of affairs in this area of our research.
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References

Org. Biomol. Chem. 2017, 15, 2906-2909.
J. Org. Chem. 2018, 83, 9707-9717.
Tetrahedron Lett. 2019, 60, 20-22.

J. Org. Chem. 2019, 84, 1693-1705.

Eur. J. Org. Chem. 2020, 5664-5676.
Tetrahedron Lett. 2020, 61, 152423.

J. Org. Chem. 2021, 86, 5778-5791.
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AUNACTEPEOCEEKTUBHOE AIIUJINPOBAHUE
PAHEMHUYECKHUX N-I'ETEPOLIUKJIOB

Kpacuog B.IL., Jleut I'JI., Yapymun B.H.

HUncmumym opeanuuecxozo cunmesa um. M.A. Ilocmosckozo YpO PAH,
620108, Examepunbype, y1. Coghou Kosanesckoii 22/20
e-mail: ca@uran.ios.ru

Meronbl kuHeTH4Yeckoro paszaeneHus (KP), ocHoBaHHBbIE HAa pa3HOCTH CKOPOCTEH IpeBpallleHns] YHAHTHOMEPOB palemara B
peakuusix ¢ aCUM-METPUYECKUM areHTOM W/UITK KaTaJu3aTopoM, BXOJST B YKCJIO Hanbosiee COBpE-MEHHBIX U NEPCIEKTUBHBIX MO
XOJIOB K MOJYYEHUIO JHAHTHOMEPHO YHUCTHIX BEIIECTB U3 PalleMaTOB.

Panee Hamu npennoxkens! MeTonsl KP panemuueckux N-reTepoLUKIIOB MOJ JEHCTBUEM XHUPAJIBHBIX Pa3ICSIOIIUX areHTOB
(XPA) - xJI0paHrHPUIOB JIETKO JOCTYITHBIX B ONTHYECKH YHCTOM BHJIE XHPAJIBHBIX KUCIIOT: 2-apHINIPOIHO-HOBBIX KHCIIOT, N-3a-
LIMIIEHHBIX 2-aMUHOKHUCIIOT, 2-apHJIOKCUKHCIIOT. B pesynb-Tare Mbl pa3pa0doTainu yJoOHbIE METOIBI MONyYSHUS] SDHAHTHOMEPHO
YUCTHIX (ee >99%) MPOM3BOIHBIX TETPArHAPOXHHONNHA, OCH30KCa3uHa, OCH30THA3KHA, HHAOINHA U Jp.!, B TOM YHCIIC MPEACTAaB-
JISIOMIMX MPAKTUYECKUH MHTEpec Kak MOMyNpOAyKTHl B CHHTE3€ JIEKapCTBEHHBIX IpenaparoB. Ha ocHOBE KBaHTOBO-XMMHYECKUX
DFT-pacueToB npeiokeH MexanusM crepeoauddepenimanyu B mporecce KP2,

B nocnennee Bpemsi Hamu nokasaHo, uto KP panemudecknx N-reTepo-LUKIOB, HE COAEPkKALIMX apOMaTHYeCcKoro (parmMmeHra
(coenuuenus la-e), MOXKeT OBITh JOCTUTHYTO B PEaKIMU C akTHBUpOBaHHBIMU 3¢upamu (R)-2-dpeHokcuriponnonoBoii Kucinors! (2)

B KauecTBe XPA.
"On g QO O
Me O-X
NH @ NH ©/

OHAHTHOMEPHO YHCTbIe N-TeTePOLUKIIBI HCTIONb30BaHbI /ISl CHHTE3a KOHBIOTaTOB ITypHHA, 0013 Jal0NX BEICOKOM TPOTHBOBU-
PYCHOH aKTUBHOCTBIO.

JIuteparypa

1. 1. Kpacuos B.I1., I'py3neB JI.A., Jlesut [.JI. Kunemuueckoe pazoenenue payemuieckux aMuHo8 6 pe3yiomame ayuiuposaHus.
— ExarepunOypr: U3n-Bo Ypan. yu-ta, 2017. — 228 c. https://www.rfbr.ru/rffi/ru/books/o_2053002

2. 2.Korolyova M.A., Vakarov S.A., Kozhevnikov D.N., Gruzdev D.A., Levit G.L., Krasnov V.P. Eur. J. Org. Chem. 2018,
4577-4585.

Paboma evinonnena npu unancosou nooodepocke PH® (npoexm 19-13-00231).
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3,4-IUXJIOP-2(SH)-@YPAHOHDBI B CUHTE3E
O-, S-, N-'ETEPOIIUKJIOB U OKCATUAMAKPOIIUKJIOB

KypoOanraauesa A.P.

Kaszanckuit (Ilpusonsicckuil) gpedepanvhvutii ynusepcumem, 420008, Kazamw,
yi. Kpewmnesckas 18,
e-mail: akurbang@kpfu.ru

I'erepounkmueckue coenunenus psaa 2(5SH)-pypaHoHa BecbMa pazHOOOpa3Hbl, 0OHAPYKEHBI B IPUPOJIE M UTPAIOT BAXKHYIO POIIb
B TOMCKe, Au3aiiHe U pa3paboTKe HOBBIX (hapMaKOJIOTHMYECKH aKTHBHBIX BellecTB. JJaHHOE HcCiieJoBaHHE TOCBAIIEHO pa3padoTKe
CEJNIEKTHBHBIX W IPENapaTUBHBIX METOJOB CHHTE3a a30T- U CEPOCOJEPKAIMX (yHKIMOHAIBHBIX IIPOM3BOJHBIX MATHWIEHHBIX O- U
N-rerepounxiioB psina 2(5H)-¢ypanona u 3-nupposinH-2-oHa. Ha 0CHOBE JOCTYITHBIX M PEaKIMOHHOCIIOCOOHBIX cyOcTparoB (ypa-
HOHOBOTO PsiJia U CEPOCOAEPIKAIIMX MOHO- U OMHYKJIEO(UIIBHBIX PEAreHTOB MPEIOKEHbI CEJIEKTHBHBIE METO/IbI ITOTyYEHUSI TIPOLYK-
TOB THWJIMPOBAHUS PA3IMYHOTIO CTPYKTYPHOTO THIA — THOI(PUPOB, H1C-THOI(OUPOB, THOJIOB, CYJILPOHOB, CYITH(OKCHIOB, CEPHUCTBIX
MOHO-, OM- ¥ TPULIMKIINYECKHUX CITUPO- ¥ KOHIEHCUPOBAHHBIX COSANHEHHH, HECYIINX HEHACHIIEHHBIN Y-JIAKTOHHBIH ()parMeHT, B ToM
quclie 001a1atoIIUX ONTHYECKOH aKTHBHOCTBI0. HalineHbl npekypcopsl (pypaHOHOBOTO psijia, peareHThl U YCJIOBHSI IPOTEKAHHS peaK-
LU MaKpPOIUKIIN3AIMH, IPUBOJIAIINE K 00pa30BaHHIIO OKCATHAMAKPOIMKIMYCCKIX COSAMHEHUH cocTana 1:1 u 2:2.

JIyist cMHTE3a HOBBIX IPOU3BOAHBIX 3-ITUPPOJIMH-2-0Ha C CEPO- M A30TCOAEPKALIMMH 3aMECTUTEIISIMUA UCTIONb30BaH yIO0OHbIH 1
3¢ {EeKTHUBHBIN OIX0/, OCHOBAHHBIN Ha peaKklUsX aMMOHOJIM3a ¥ aMHUHUPOBAHHS COOTBETCTBYIOLIMX S-MeTokcu-2(5H)-dhypaHo-
HOB. [IprMeHeHe B Ka4eCcTBE PEareHTOB ONTUYECKH aKTUBHBIX TEPIICHOBBIX CIIMPTOB M @MHUHOCIIUPTOB ITO3BOJIMIIO MOJIYYUTH CTE-
PEOU30MEPHO YHCThIC Ipou3BoaHbIe 2(5H)-hypaHoHa u 3-UpposIHH-2-0Ha, & TAK)KE HOBBIC THITBI KOHICHCHPOBaHHBIX N, O, S-rere-
POLMKIIMUECKUX CUCTEM, HECYILIUX ()parMeHThl OKCa30JIMIMHa, NHIaHa, TUTHAHA U Y-JIaKTaMma.

Cpenu CHHTE3UPOBAHHBIX COSIUHEHHH BBISABICHBI T€TEPOLMKIIBI C BHIPRKEHHBIMH aHTUMHUKPOOHBIMH M aHTUMHKOTHYECKHUMH
CBOWCTBaMH, XapaKTEePU3YIOLINECs BEICOKOH 3(p(heKTHBHOCTBIO B OTHOILIEHHH MUKPOOPIaHU3MOB B cocTaBe OuorieHku. [lokazano
MOBBILICHUE d(PPEKTUBHOCTH aHTUOMOTHKOB 3a CYET MPUCYTCTBHS (DYpaHOHOB MPOTHB IIAHKTOHHBIX OaKTEepUANIbHBIX KJIETOK U
KJIETOK B COCTaBe OUOILIEHKH.

Paboma evinonnena sa cuem cpeocma cyocuduu, svioerennot Kazanckomy gedepanvrnomy yHueepcumenty O1si 6bINOIHEHUS.
20Cy0apecmeeno2o 3a0anus 6 cgpepe Hayunou desmenvrocmu Ne 0671-2020-0063.
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HAPUIAUIBHAA2-IINPUINJTOKCHUIHASA I'PYIIIIA KAK
UHCTPYMEHT JJUHAMUWYECKOMN CTABUJIM3ALIUN
PEJOKC-COCTOSAHUN HUTPOKCUJIBHOI'O PAJIUKAJIA

Marecuena T.B., JleBunkuii O.A.

Mocrosckuii cocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
119991, Mockea, Jlenunckue Topwl 1/3,
e-mail: tvm@org.chem.msu.ru

YucTo opraHM4ecKre MOJIEKYJIbI, CIIOCOOHBIE CYIIECTBOBATh B TPEX PEIOKC-COCTOSIHUSX (KaTHOH, pajMKal U aHUOH), KpaiiHe
BOCTPEOOBaHbI JUIsl CO3[aHUsI aMOUTIOJISIPHBIX PEIOKC-aKTHBHBIX MaTe€pUalioB, TPaH3UCTOPOB, U Ap. Mexay TeM, cTabuiu3anus
TaKUX «aHTarOHUCTHYECKHUX» PEIOKC-COCTOSHUM, KaK KaTHOH M aHUOH - HeMpocTas 3aja4a, TpeOyrolas HalpaBIeHHOro Au3aiHa
cucteM ¢ OOJBLIMM «apCceHalloM HHCTPYMEHTOBY CTaOWIIN3alii, OCHOBAHHBIX KaK Ha KOBAJICHTHBIX, TAK M HEKOBAJIEHTHBIX B3aHMO-
JEHCTBUAX. DTO AOJDKHA OBITh KyMHas» MOJIEKYJIa, CIIOCOOHAs! CaMOIPOU3BOJIBHO MEHSThH CBOIO TEOMETPHIO U PETYIHUPOBATh BKJIA/L
JOHOPHOM/aKIIENTOPHON COCTABIAIONICH B CTAOMIN3ALUIO PEJOKC-aKTUBHOTO IIEHTPA, B 3aBUCHMOCTHU OT 3apsJOBOTO COCTOSHUS
(YHKIIMOHAIBEHOM TPYIIIBI.

DTOT NOAXO0J pean30BaH HAMH IPH CO3AaHUH CTa0MIBHBIX aMOUIOJSPHBIX THAPHITHUTPOKCHUIIBHBIX paJinKaiioB. « IHCTpyMeH-
TOMY CTAaOWIIM3ALNY CITYKHUT NUPHIMIbHAS/2-TUPUIUIIOKCHIHAS TPYIITA B OpMO-TIOJI0KEHHH OJJHOTO U3 KOJIELl JUAPHIHUTPOKCHIIA.
AnanTrBHOE KOH(OPMAIIMOHHOE MTOBEACHUE TMPUANIBHON IPYIIIBI, OCHOBAHHOE HA «BKJIFOYEHHH/BBIKJIIOYEHUI» IEKTPOCTATHYE-
CKUX M JWCIIEPCHOHHBIX B3aMMOACHCTBUI NMPU M3MEHEHHU PEIIOKC-COCTOSHHUS HUTPOKCUIIBHOTO PajMKala, O3BOJIMIO TOJNYYHTh
aMOUIIOINSIPHBIE MOJIEKYJIbI, 00pa3yIoliye KaTHOHBI U aHHOHBI, YCTOWYMBBIE, KAK MHHUMYM, B BOJIETAMEPOMETPUYECKUX IKCIIEPH-
MEHTaXx.

Hanuuue nupuaninbHOro GparMeHTa psijioM ¢ peakIMOHHBIM IIEHTPOM SIBIISIETCS] IPUYMHOM HEOOBIYHOTO MTOBEACHHS JHapHia-
MUHOB (IIpe/IIECTBEHHUKOB HUTPOKCUIIOB), 38 CUET 00pa30BaHMsl BHYTPUMOJIEKYJISIPHOIM BOJOPOIHOI CBSI3H.

CuHTe3 U IOAPOOHOE CIIEKTPaIbHOE, BOJIBTaMIEPOMETPHUYECKOE U KBAHTOBO-XUMUUECKOE HCCIICOBAHNE YKa3aHHbIX COEAUHE-
HUH paccMaTpuBaeTcs B JOKIAJE.

R R
| o~ X = Hor O | ~ R;=0-MCP, R; = fBu
R; = p-tBu, R, = [Bu Ry = p-tBu, Ry = H
=M 1= priBU, Ky . =N B 1= PeIBU, R
x Ry = p-MCF, R, = tBu Q @0
I{J R, = 0-MCF, A = tBu i‘ll
% Ry=ptBu,R;=H % -
I I MCP
R"_,.- Ry=o-CFq Ry = H R1.—/

tBu {Bu

tBu

Paboma evinonnena npu gunancosou nododepocke PH®, npoexm 19-13-00094
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HOBBIE IYTU CUHTE3A XUHOJIMH(On)OB, B TOM UUCJIE
BUPUIUKATUHA Y BUPUJIMKATOJIA, HA OCHOBE
AHWUJIMAOB IIMIAIHON KUCJIOTHI

Mawmenor B.A., MamenoBa B.JI., Naaumyaanna B.P., Cunsamun O.I.

Hnemumym opeanuueckoii u ¢husuyecxou xumuu um. A. E. Apoyzosa — OCII @UL] KA3HIL] PAH,
420088 Ka3zanw, yn. Axao. Apbysosa, 8
e-mail: mamedov@iopc.ru

XWHOJIMH-2-0HBI TPEJICTABISIOT COO0H Ba)KHBIN KJIACC T€TEPOLMKIIOB, CPEIU KOTOPBIX OOJBIIOE KOJMYECTBO MPHUPOIHBIX COe-
JUHEHHUH, TPOSIBISIONINX IUPOKUN CHEKTP (hapMaKoJIOTHYECKHX CBOMCTB, B CBSI3U C YEM CHHTE3 XMHOJIMHOHOBBIX ITPOM3BOIHBIX
IPUBJICKACT BHUMAHUEC XUMUKOB-OPTaHUKOB 1 (I)apMaKOJIOFOB.

Jlokaa OCBAIIEH HOBBIM METO/IaM CHHTE3a 3- U 4-apHIIXUHOIUH(OH)OB 2 1 3, B TOM YHKCJIC IPUPOHBIX AJTKAIOUIOB SUPUOUKA-
MUHA Y GUPUOUKAMOILA, U3 aHWINJIOB 3-apuil- U 3-apuii-2-XJIOPIIIMLIUAHON KHCIIOT, JIETKO MOJy4aeMbIX U3 ApOMaTHUECKUX allbAeTH-
J0B U aHWJIMA0B MOHO- U )IHXﬂOpchyCHOﬁ KHUCJIOT B YCJIOBUAX KOHACHCAIIUN ]IapsaHa. KI/ICJ'IOTHO-KaTaJ'II/BI/IpyeMI)Ie BHYTpPHUMOJIC-
KYJISIPHBIC UKIIU3alluu aHUJIUIO0B 3-ap1/1n— u 3-3pHH-2-XHOpFJIHL[H}IHOI71 KHCJIOT B XMHOJIMHOHBI CUJIBHO 3aBUCAT OT SaMeCTHTeHeﬁ,
BBCJCHHLBIX B aHI/IJ'II/I[[HI:Jﬁ KOMITIOHCHT U B apOMAaTUYCCKOEC KOJIbIO aJlbACTUIHOIO KOMIIOHEHTA U, 110 JaHHBIM KOMGI/IHI/IpOBaHHI)IX
9KcTIepuMeHTaNbHBIX 1 DFT-MexaHnuecKux ucclieIoBaHUM, BKIIIOYAIOT B CE0sl TPU KOHKYPUPYIOLIMX HalPaBICHUH Ha Ha4allbHbIX
CTaJusIX: a) 3aMbIKaHHE KOJIbLIA Yepe3 ipso-calT, b) 3ambikanue Koibiia yepe3 1,2-Cl-caBur, ¢) 3aMbIKaHUE KOJIbIIA YEPE3 Opno-CaiT.

=]
R.‘I
Ar o ij H L0 O
" 3
Ry 0 e WN y+ R Py M N
1 R R? o k
N Ri=C1 Ar R'=H N
. 1 b
3 R? Ri=H. €1 2 g 4

R’ = Me, Bz, FMB
R*= H, Me

Ar = 2-NOLCH,

Jlureparypa

1. Mamedov V.A., Mamedova V.L., Kadyrova S.F., Khikmatova G.Z., Gubaidullin A.T., Rizvanov I.Kh., Latypov Sh.K.
Tetrahedron, 2015, 71, 2670.

2. Mamedov V.A., Mamedova V.L., Kadyrova S.F., GalimullinaV.R., Khikmatova G.Z., Korshin D.E., Gubaidullin A.T.,
Krivolapov D.B., Rizvanov I.Kh., Bazanova O.B., Sinyashin O,G., Latypov Sh.K. J. Org. Chem., 2018, 83,13132.

3. QuZh.-W,, Zhu H., Katsyuba S.A., Mamedov V.A., Mamedova V.L., Grimme S. ChemistryOpen, 2020, 9, 743.

Paboma noooeporcana epanmom PHD Ne 18-13-00315
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PEHHUKJVIM3ALIUA NTOJIMKAPBOHUJIBHBIX
COEJJMHEHUH KAK METO/J HOCTPOEHUS HOBBIX
I'ETEPOHUK/INYECKUX CUCTEM

Macausen A.H.

Tlepmckuti cocyoapcmeentblii HAYUOHATbHBIL Ucciedoeamenvckull ynusepcumem, [ITHHUY,
bykupesa, 15, [lepmv, Poccus,
e-mail: koh2@psu.ru

HccnenoBanbl HYKII€O(QHUIbHBIE U MEPULMKIMYECKHE TIPEBPAILEHHUS TOJTMKapOOHMUIIBHBIX COEIUHEHHH, TMOKCOT€TEPOIIMKIIOB U
reTepOKyMYJIEHOB Ha MX OCHOBE, B TOM YHCIIE KACKAIHBIE U MYJIBTHKOMIIOHEHTHbIE TeTEPOLMKIIM3ALUH U PELUKIN3ALIH, PEaKIIU
Junbca-Anbliepa v IMIONISIPHOTO LUKIONPHCOeANHEeHUs. Pa3paboTanbl HOBBIE MOAXObI K TIOCTPOSHUIO OUOJIOTHYECKH MOA00HBIX
reTePOLUKINUECKUX CUCTEM.

Kackanuple HykiIeopuiIbHbIE PEUMKIM3ANHE U TETEPOLUKIN3AIMN TOJTMKAPOOHUIIBHBIX COSIUHEHHN M JHOKCOTeTEPOLUKIOB
(3aMeieHHbIX (ypaH-2,3-11oHOB, | H-tuppo:-2,3-1MoHOB UM retapeHo|e]nuppon-2,3-1MoHOB) HPEICTaBISIOT CO00i HOBBIE Ha-
NIPaBJICHHUs] IOCTPOCHUS paHee HEJOCTYITHBIX U MaJOJOCTYIIHbIX KapOOHWIBHBIX MPOU3BOJIHBIX TE€TEPOLMKIOB, KOHAEHCHPOBAaH-
HBIX, MOCTHKOBBIX U Pa3HOOOPa3HbIX CITUPO-OUC-TETEPOIUKINUECKIX CUCTEM.

MybTUKOMIIOHEHTHBIC peakuuu 1 H-mupposn-2,3-110HOB, B TOM YHCIIe reTapeHo| e Jnuppoi-2,3-1HOHOB — ClI0C00 HYKICO(DHITb-
HOMW «HaJCTPOIMKI» MUPPOJANOHOBOTO IIMKJIA CIIUPO-TETEPOLMKIAMU PA3JIMYHBIX THIIOB.

HccnenoBana TOKCHYHOCTb, IPOTHBOMUKPOOHAs, IPOTHBOBOCIAJIMTENIbHAS, aHAJIBIETUYECKasi, AHTUTUIIOKCHYECKasi, ICH-
XOTPOITHAS U APYTUe BUJIbI OMOIOTHUECKOM aKTUBHOCTH MTPEACTABHUTEINCH CHHTE3UPOBAHHBIX COEIMHEHHN. BOJIBIIMHCTBO U3 N3yva-
€MbIX COCAMHEHUH SIBIISIOTCS MPOU3BOIHBIMU ALMIIIMPOBHHOTPA/IHBIX KHCIIOT, CTPYKTYPHO OJNM3KUX K €CTECTBEHHBIM METa00JIH-
TaM YXMBOTO OpPraHu3Ma, YTO 0OOCHOBBIBAET IMOUCK OMOJIOTHUYECKH AaKTHBHBIX BEILIECTB CPE/U MTPOJYKTOB CHHTE3A.

B nmokinaze mpeactasieHsl pe3ynbTarsl 0osee 40 omyOnukoBaHHBIX cTareit u 6osee 10 monyuenusix [TatentoB PO Ha criocoObt
CUHTE3a U (PM3HOJIOTHYECKYI0 aKTUBHOCTH 32 2018-2021 rr.

Paboma svinonnena npu gunancosoii noodepacke Munobpnayxu Poccuu (npoexm Ne FSNF-2020-0008) u npasumenscmsa
Ilepmckoeo kpas.
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KAPKACHBIE ®OCP®OPAHbBI: OCOBEHHOCTHU CUHTE3A,
CTPOEHUA U TUJPOJJUTUYECKON YCTOMYUBOCTH

Muponos B.®.*%, lumyxameroB M.H.?, UBkoBa I.A.°

“‘Uncmumym opeanuveckoul u gpusuuecxou xumuu um. A.E. Apoyzosa ®UL] KazHI] PAH, 420088, Kazany,
yi. Apoysosa, 0. 8, e-mail: mironov@iopc.ru
°Kazanckuii (npusonscckuil) gpedepanvhotii ynusepcumem, 420008, Kazanw, yn. Kpemnesckas, o. 18.

docdopanbl (IpOU3BOJHBIE IEHTAKOOPAMHUPOBAHHOTO aroMa (ocdopa) SBISIOTCS KIIOYEBBIMA HHTEPMEANATAMH B PEaKIu-
sx (ochopunupoBanus U edochOopUIMPOBaHNS, TPOTEKAIOMINX B KHUBOW KIIETKE, U UTPAIOIINX BAXKHYIO POJIb B €€ YHEPreTHKE,
sanucu uHbopmaru B Buae JJHK u PHK u apyrux npomueccax'. OHHM BBICTYNAIOT B KAYECTBE KIFOUEBBIX HHTEPMEINATOB MHOTHX
Ba)XKHBIX ISl OPraHUYECKOIro CHHTE3a peakiuid. IMEHHO 103TOMY CHHTE3y M PEaKLMOHHOH criocoOHocTH (ocdopaHoB yaensercs
3HAYMTEJILHOE BHUMaHUE B JINTEPATypeE.

B noknane mpezicTapieHbl MOCHEIHUE JaHHBIE, TTOJYYSHHbIE aBTOPAMHU B OOJNACTH CHUHTE3a, CTPOCHHS M THUAPOIUTUYECKON
YCTOMYMBOCTH KapKacHbIX (ochopaHoB. OCOOEHHOCTHIO CHHTE3a JaHHBIX COCAMHEHUI SIBISIETCSl MCIOJIb30BaHHE IUKIMUECKUX
npoussoaubix P(III), conepxarnux C=0- unu C=C-pparMeHT B 3K30LUKIHISCKOM 3aMECTUTENIC, B KACKAIHBIX MMPOIECCaX, HHUITH-
HPYEMBIX COSTMHEHUSIMU C aKTHBUPOBAHHBIMU KPaTHBIMU CBs3siMU>. Paccmotpensl Takke PCO/POC-nieperpynmupoBkat® B psamy
KapkacHbIX (ocHOpPaHOB U PeaKIMU MUKIONPHCOSANHEHNST BUHIIOBHIX d¢dupoB kuciot P(IIl) k kKapOOHMUIBHBIM COCANHEHHSM .
[Tpoananu3upoBaHa XeMOCEIEKTUBHOCTh IHPOJIN3a KapKacHbIX (hochopaHoB.

(x"‘Pid;:"lr -— (xkp— * R1§=D —_— X ff“} 2
X~ >{,.¢ x” O) R? (r,p{zkn
H'I z=Y o R‘

R2

o O
e 0 o 0 0@ ‘)L\r(

Ph Ph Ph—=N

Z=0,NR,Y =CR; Z=RCH, Y = N, R' = CF3, CO,Et, COCF3, CCly; R? = CF3, H

JIuteparypa

1. Chemical Biology of Nucleic Acids: Fundamentals and Clinical Applications. Ed. by V.A. Erdmann, W.T.Markiewicz,
J.Barciszewski. Springer-Verlag. Berlin, Heidelberg. 2014. 599 p.

MuponoB B.®., [lumyxameroB M.H. u ap. K. 06wy. xum. 2020, 90, 1704.

Mironov V.F. Dimukhametov M.N. et al. Chem. Commun. 2021. Doi 10.1039/D1CC02941J.

Muponos B.®., lumyxameroB M.H. u np. 436. AH. Cep. xum. 2015, 2517.

Mironov V.F., Dimukhametov M.N. et al. J. Org. Chem. 2016, 81, 5837.

Khasiyatullina N.R., Mironov V.F. et al. RSC A4dv. 2016, 6, 85745.

Khasiyatullina N.R., Baronova T.A. et al. Org. Chem. Front. 2018, 5, 3113.

Nounkwbd

Paboma evinonnena npu gunancosoti nooodepoicke PODU, npoexm 19-03-00730.
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N-'ETEPOHUUK/IMYECKHUE KAPBEHbBI C PACIHIUPEHHBIM
HUKJIOM. TIPUMEHEHHUE B KATAJIU3E IO3JHUMH
HEPEXOJHBIMU METAJIJIAMUA

Heuaes M.C.,»% Acauenko A.D.,» Tomumii M.A.,»° P:keBckuii C.A.

“ Uncmumym nepmexumuuecxozo cunmesa um. A.B. Tonuuesa Poccutickou Akadoemuu Hayx,
119991, Mockea, Jlenunckuii npocnexm 29
® Mockosckuii cocyoapcmeennulil ynusepcumem um. M.B. Jlomonocosa, Xumuueckuii ¢haxyromem,
119991, Mocksa, Jlenunckue eopwt, 1 (3)

Boree gecsartu jer Halla rpyma 3aHUMAeTCsl XUMHUeH N-TreTepOoIMKINIeCKUX KapOCHOB, COEPIKAIIUX PacIIUPEHHbIC, IECTH-,
ceMu- 1 BochMuwiIeHHbIE UK, er-NHC. CTepeo3nekTpoHHbIe CBOWCTBA TAKUX KapOCHOB MOXKHO MEHATH B 00OJIee NIMPOKOM JIH-
ana3oHe YeM y UX aHAJIOIOB, CONEpPIKAIUX MATHUWICHHBIC MUKIBL. MbI pa3paboTaiu MOAXOAbl K CHHTE3Y U BBIJICIICHHIO KapOe-
HOB M MX KOMILJICKCOB MO3AHMMU nepexonapiMu Metaiuiamu (Cu, Ag, Au, Pd, Pt). Ha ocHoBe kapOCHOB ¢ PaCIIMPEHHM IIMKJIOM
HaM yJIaJI0Ch pa3paboTaTh BEICOKOI(M(GEKTHBHbBIC KATAIUTHUCCKAE CUCTEMBI JJIs1 BAKHBIX OPTaHMYCCKUX MPEBPAILCHHI, TAKUX KaK
kpocc-coueranue C-C u C-N, nprcoennHeHre HYKJICO(GUIOB K alleTHICHAM, IIMKIU3AIHsl aJJKHHOB C a3uaMu, OOpUIMPOBAHHE TI0
apomaruueckuM CH cBsi3sim. Bo MHOTHX ciy4asix pa3pabOTaHHBIC CHHTETHUECKUAE METO/IbI HE TOIBKO A3PEKTUBHBI, HO U OTBEYAIOT
TpeOOBAHUAM «3CIICHOW XHUMHW»: BOAA B KAUECTBE PACTBOPHUTEIIS, PEakIu Oe3 HMCIOJIb30BAHUS PACTBOPHUTEICH, SKOJIOTHYCCKH
0e30I1acHbIe U IOCTYIHBIE CO-KAaTaIN3aToOPhl U T0OaBKH.
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Paboma svinonnena npu ¢punarncosoii noooepoicke PH®, npoexmut 17-13-01076-11, 19-73-10185.
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HOBAJSI XUMMUSA ASUPUHOB: PEAKITUH S 2°,
KPOCC-COYETAHUA U PAJIMKAJIBHOE
PACHIMPEHUME INUKJIA

HoBukoB M.C.

HUncmumym xumuu, Cankm-Ilemepbypeckuii 20cyoapcmeenHbulil yHUgepcument,
199034, Canxm-Ilemepbype Ynueepcumemckas nao., 7/9,
e-mail: m.novikov@spbu.ru

CuHTeTHYECKasI CBsI3Ka «(OPMUPOBAHUE a3UPUHOBOTO IMKJIA—ET0 TPAHC(POPMAIHSD JICKUT B OCHOBE BOKHOW CTPATETHH CHH-
Te3a a30TCOAEPIKAIIUX AIUKIMIECKAX U TETEPOIMKIMYECKUX COEIMHEHNI pa3HbIX KIacCoB'. BO3MOKHOCTH CENIEKTHBHO MOAU(H-
[UPOBATH MOIYYCHHOE a3UPHUHOBOEC IIPOU3BOIHOC HA MPOMEIKYTOUHOM CTaNHU 0€3 pa3pyIICHUS TPEXWICHHON a3UPUHOBOM CHCTEMBI
BBIBOJIUT 3Ty METOOJIOTHIO HA HOBBII KAUCCTBCHHBIM YPOBCHb B PCIICHUHM MHOTHX IPOOJIEM CHHTE3a TPYIHOJAOCTYITHBIX T€TEPO-
MUKIMYECKUX cUcTeM. B mokiaze oOcyxmaroTcst HoBbie 3 (MEKTUBHBIC CITOCOOBI MOAU(DUKAIIMK TaJIOTCHUPOBAHHBIX a3UPUHOB C
HUCIIONIb30BAaHHEM KaCKaJHbIX peakuui 3amemuenus S 2’ u Oecnaiiaauesoii peakuuu CTUIIE, a TaKKe TOCIEHUE PE3YNIBTAThI 110
PEaKIUsIM pacluIMpeHHs a3MPUHOBOTO [IUKJIA B HOHHBIX M CBOOOIHOPAIMKAIBHBIX YCIOBHUSX.
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JIuteparypa
1. Khlebnikov A.F., Novikov M.S, Rostovskii N.V. Tetrahedron 2019, 75, 2555.

Paboma evinonnena npu unancosoi noooepoicke PH®, npoexm 20-13-00044. Hccredosarnusi npo8oouucy ¢ UCHolb308aHUeM
o6opyoosanusi pecypchvix yeumpog Cankm-Ilemep6ypeckozo 20Cy0apcmeenno20 yHugepcumema.: MaeHUMHO-pPe30HAHCHbIe MEMOoObl
UCCeD08aHUs, MEMOObl AHAIU3A COCMABA BeUeCmed, PeHMeeHOOUPPAKYUOHHbIE Memoobl UCCIe008AHUS U 6bIYUCTUMENbHBLU
yeHmp.
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POJINHN-KATAJINU3UPYEMAS AKTUBALIMSA C-H CBA3EM
('ETEPO)APEHOB B CUHTE3E ®TOPCOJAEPKAIIUX
MOJIEKYJI

Ocunor C.H., BopooseBa /I.B., [lerponaBioBkux /. A.

Hncmumym snemenmoopeanuueckux coeounenuil um. A.H. Hecmesnosa Poccuiickoii Akademuu Hayx,
119991, Mockea, Basunosa 28,
e-mail: osipov@ineos.ac.ru

Uccnenosanbl peakuuu CF -xabenonnoii C-H GyHKuMOHAIM3a1MM Pa3IHYHBIX (TETEPO)aPEHOB, BKIIKOYAs IPOM3BOHBIE HHJIO-
Jla ¥ MypuHa, a Takke peakuun C-H akTvBanuy/anHenMpopBanus apuiirupokcamaros ¢ o-CF, -3aMeeHHbIMA 0-aJIKHHIIT-0-aMH--
HOKapOokcuiatamu npu karanuse komruiekcamu Rh(IIT). Pazpaboran adektuBHbIi MeTOA BBeeHNS TP TOPMETHIICOAEPIKAIIIX

(YHKIMOHAIBHBIX TPYII B pA3HOOOpa3HbIe apOMaTHYECKHE U FeTepoapOMaTHIECKUE CUCTEMBI, 00JIa/IatolKe TOTEHIIMAIbHOI OHo-
JIOTHYECKON aKTUBHOCTHIO. ™

R1

| COzMe

N
I5ym Fj

Jluteparypa
1. Iagafarova L.E., Vorobyeva D.V., Peregudov A.S., Osipov S.N. Eur. J. Org. Chem., 2015, 4950.
2. lagafarova L.E., Vorobyeva D.V., Loginov D.A., Peregudov A.S., Osipov S.N. Eur. J. Org. Chem., 2017, 840.

3. Vorobyeva D.V., Vinogradov M.M., Nelyubina Yu.V., Loginov D.A., Peregudov A.S., Osipov S.N. Org. Biomol. Chem., 2018,
16, 2966.

4. Vorobyeva D.V., Petropavlovskikh D.A., Godovikov .A., Nefedov S.E., Osipov S.N., Eur. J. Org. Chem., 2021, 1883.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 21-13-00328.
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QJIEKTPOHOAE®PULNUTHBIE 4H-XPOMEHDBI KAK
CUHTETUYECKASA HNIAT®OPMA CTPYKTYPHOI'O
MHOI'OOBPA3UA KUCJTOPOACOAEPKAIINUX
I'ETEPOLIUKJIOB

Ocsinnn B.A., Ocunos /I.B., CeménoBa U.A., Kop:xenko K.C.

Camapckuii 2ocyoapcmeenHulil mexHudeckuti yHusepcumem, 443100,
Camapa, yn. Monooozsapoetickas 244,
e-mail: VOsyanin@mail.ru

Hannuue SHCKTPOHOaKHEHTopHOﬁ rpynribl B B-HOJIO)KGHI/II/I 4H-Xp0M6HOB PE3KO YBECIMYMBACT BOCIPUUMYUBOCTL NMPAHOBOT'O
UKJIa K Z[eﬁCTBHIO Pa3INIHBIX HyKJ'IeO(i)I/IJ'IOB, 4TO ACJIAC€T 3TU COCAMHCHUA IEHHBIMU CTPOUTEIIbHBIMU 0JIOKAMH B CUHTE3€ CaMbIX

Ppa3HO00pa3HBIX TETEPOIMKINICCKIX COCTUHCHUN.

B noknaze OymyT pacCMOTPEHBI ITPEBPAICHHS My HI-TYIbHBIX 4H-XpOMEHOB U X OCH3aHAJIOTOB C Pa3INYHBIMH MOHO- U OUHY-
Kieo(UIaMu, B KOTOPBIX TPOUCXOINT KaK PACKPHITHE, TAK U COXPAHCHHE MUPAHOBOTO IIUKIIA, & TAKXKE KaCKaHbIC PEBPAICHHUS,
BKJTFOUAIONIHIE MEPUITUKINUECKIE MPOLIECChI, HATPUMEp:

, DH

X=Y¥Y=H EWG=CHO

EWG=CHO,Z=0,5 NR

Oy -Oo

@] ﬁ)}m\*@

X=Y=H, EWG=COCF, DBU X =Y = H, EWG = CHO

Kpowme toro, OyayT 00Cy>1aThCsi ZOMUHO-TIPOLIECCHI C y9acTHEM OKHCIIUTEIIEH (B IIEPBYIO OUepeib, COSTMHEHHH TOJIMBATICHTHOTO
M0/1a) U HyKJICO(HIIOB.

%
miﬁphw mEWG PhI(OH)OTs mEWG
OH NC.. _.CN . '
X =Y = H, EWG = COCF;,
X=H.Y = Ph. | ©:N CHO, COAr
EWG = COCF; Ar [0] N>_\CN PhI(OH)OTs
Eta H MeOH
DABCO, [O]
| CN
X =H, Ar e o
EWG = NO, Fe.C oY
EWG =CN

X=Ph,Y = H, EWG = COCF,

Paboma evinonnena npu ghunancosoii noodepoicke PHO® (mpoext Ne19-13-00421).
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ITOUCK HOBBIX BE3OITACHBIX AHAJIBI'ETUKOB
IHapaosckuii B.M.*% JIeonos K.A.°

* @I'AO0Y BO «HayuonanvHuiti ucciedosamenvckuti Tomckutl nonumexuuyeckull YHUGEpCUmem »
634050, Poccus, 2. Tomck,
npocnexkm Jlenuna, 30, e-mail: pavlovsky@tpu.ru
® 000 «Hnnosayuonnvle papmaronoeuueckue paspabomxuy (000 «HUgpapy)
634021, Poccus, e. Tomck, yn. Enuzaposvix, 79/4

[Mouck >¢phexTHBHBIX U OE30MACHBIX AHAJIBIETUKOB SBJISIETCS OAHOW M3 aKTyaJIbHBIX 3a/1a4 OMOOpPraHMYECKOW U MEJULIMHCKON
XUMUH. V3BeCTHBIC Ha CETOHSIIHHUN IeHb aHaJIbI€TUKH HE OTBEYAIOT YKa3aHHBIM TpeOoBaHusIM. ONHONAHbIEC aHAIBI€THKU BBI3bI-
BatoT 3aBucuMocThb. HIIBC nMeroT BBICOKYI0 TOKCHYHOCTD U MPH AJIUTEIILHOM NPUMEHEHHH BBI3BIBAIOT ITOO0YHBIE 3D (DEKTHI.

HUccnenosarenu ¢pupm Novartis' u Merck? mpoBenu nsyuenne mpou3BoaHbix 1,4-6enzoquasenuna (bJI) kak aHTaroHucTos Opa-
JUKMHUHOBBIX perentopoB (BK), IposBIIsSOmNX TPOTHBOBOCIAIUTENILHBIE CBOHCTBA.

Ha ocHOBe MONEKyIISIpHOTO JM3aiiHa ObLIM CIIPOrHO3MPOBAHbI M CHHTE3UPOBaHbI HOBBIE Npon3BoaHbIe B/l obnanaromnye ananb-
TeTHYECKOH aKTHBHOCTBIO, HO TIPU 3TOM MPOSIBIISIOIIIE BRICOKHE ICUXOTPOIHBIE CBOMCTRA’.

Ipomosmkas 3TH UccienoBanust ToMckast koMmnanus «Mdap» pazpadorana HOBbII HEONMUOUIHBINA aHaTbreTHK PAV-0056* (pucy-
HOK 1), KOTOpPBIN HAXOAMTCS Ha 3aBepuIatoliel (ase TOKIMHUYECKUX HCCIEI0BaHHM.

HyC_g

i 0
O+ _
CH;

Pucynox 1. Cmpykmypras gpopmyna PAV-0056

PAV-0056 0bnaiaeT BRICOKOH aHAbreTHIECKOH aKTHBHOCTBIO TI0 TECTY «yKCYCHOKHUCIbIE Kopum» 1, = 0,047 Mr/kr npu Hu3-
ko TokcranocTd JIJI > 2000 Mr/KT, He MPOSBIAET IICHXOTPONHBIX CBOWCTB, MMeeT HU3kui addunnrer x LIBJP n IIBAP K. >
10000 nm. MexaHu3M AEHCTBUS — aHTarOHU3M OPaMKHHUHOBBIX PELIEITOPOB.

JIuteparypa

1. Dzladulewlcz E.K., Brown M.C. at. all. Bioorg. & Med. Chem. Lett. 9 (1999) 463-468.
2. Wood M.R., Kim J.J. at. all. J. Med. Chem. 2003, 46, 1803-1806

3. Pavlovsky V.I., Tsymbalyuk O.V. at. all. Neurophysiology 45(5/6):427-432.

4. ITaBnosckwuii B.U., XazanoB B.A., CrankeBuu C.A. [lamenm 2701557 P®, 2017.
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CHUHTE3 U PEAKLHUOHHAA CITOCOBHOCTDB HOBbIX
OYHKIHUOHAJ/INU3NPOBAHHBIX 4-IIMPOHOB

Cocunosckux B.5., OobiaenHoB J1.J1.

Hucmumym ecmecmeenHbIX HAYK U MamemMamuku Ypaisckoeo gedepanbHoz2o yHusepcumema,
620000 Examepunbype, np. Jlenuna 51,
e-mail: vy.sosnovskikh@urfu.ru

ITorck HOBBIX MOJIEKYJI C HEOOJBIION MOJEKYISIPHOM MacCoi M PasHOOOPa3HOW PEeaKIIMOHHOW CIIOCOOHOCTRIO SIBIISICTCS BaXK-
HOW 3aj1a4ell COBPEMEHHOIO OPraHMYECKOT0 CHHTE3a U UMEET OOJIBIIOE 3HAUCHHUE [T METUIIMHCKON XUMHH U XUMHH MaTepPHasIoB.
4-TIupoHsl, copepKallirie B CBOEM COCTABE NEKTPOHOAKIIENITOPHBIE TPYIIBI, TAKHE KaK CF3, CO,R, COR, CN, oTHOCATCS K BBICO-
KOAKTUBHBIM IMOJHICKTPODUIBHBIM CyOCTpaTaM M MPEICTABIAIOT HHTEPEC ISl TIOyUSHHs 00JIee CIIOKHBIX TeTePOIUKITMICCKUX
CTpYKTYp. B moceqHue rombl Mbl ONMUCATH MOJYyYSHHUE MIHPOKOTO Psifia HOBBIX (DYHKIIMOHAIU3UPOBAHHBIX 4-MIUPOHOB 1-6 U n3y-
YHITU WX PEAKIMU C Pa3InIHbIMU N-HYKI€O(pHIaMu, KOTOPBIC C BBICOKOW XEMO- U PErHOCEIEKTUBHOCTRIO BEIYT K CHHTE3y a30TCO-
JIeprKAIUX TeTEPOIUKIOB C HHTEPECHBIMU (HOTOGU3UMICCKUMH U OMOJIOTHYSCKUMHE CBOCTBA [ 1—4].

0 0 0 o]
L QL s
CFy” 0" R R TO R™ 07 T"CN NCT o7 TCN
1 3 4

2
» Me, Ar, CO-Et R=H, Ar, CF;

CO.R?

R = H, CO.H, CO.Et, R'=H
CONH,, CN, Me, Ar R? = H, Et
o o o 0O
OR?
R 1
0" “CO,Et 0~ "CO,Et
5 6
R = Alk, Ar, OEt R = Alk, Ar, OEt; RZ2=H, Bn

Jluteparypa

1. Obydennov D.L., Viktorova V.V., Chernyshova E.V., Shirinkin A.S., Usachev S.A., Sosnovskikh V.Y. Synthesis, 2020, 52,
2267.

2. Obydennov D.L., Khammatova L.R., Steben’kov V.D., Sosnovskikh V.Y. RSC Advances, 2019, 9, 40072.

3. Obydennov D.L., Chernyshova E.V., Sosnovskikh V.Y. J. Org. Chem., 2019, 84, 6491.

4. Obydennov D.L., Simbirtseva A.E., Piksin S.E., Sosnovskikh V.Y. ACS Omega, 2020, 5, 33406.

Paboma evinonnena npu gunancosoui noodepocke PH®, npoexm 18-13-00186.
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I'AJIOTEH3AMEIINEHHBIE CYBIIOP®UPA3UHDBI
N T'ETEPOIUK/IMYECKHUE AHAJIOT'U
CYBOTATOLIMAHUHA

Cry:xun 1A,

Hsanosckuti 20cy0apcmeeHHblil XUMUKO-TNEeXHON02UYEeCKULL YHUugepcumen,
153000, Hsanoso, lllepememesckuii npocnekm 7,
e-mail: stuzhin@isuct.ru

Cy6dranonuanunsl (sPc) akTHBHO HCCIEAYIOTCS KaK TEPCIEKTHBHBIC MATEPUAITBI IS IPHMEHEHUS B OPraHUYECKOU 3EKTPO-
HHKe. B To Bpems kak He3ameneHHbIH SPc 00BIYHO HCIONB3YETCS B KAUYECTBE JOHOPA P-THUIIA, €r0 TalOoreH3aMeIIeHHbIS, TPOSBIISSI
MPOBOANMOCTH N-THIIA, SIBIAIOTCSA d(PPEKTUBHBIMHU aKI[enTOpamM. '

Hamu BriepBbI€ TOMyYEHBI TETEPOLUKINYCCKUE aHAIOTH CYO(hTaT0NHaHIHA, COMEePIKAINe BMECTO OCH30MBHBIX KOJIEI THpa3u-
HOBBIe Wil 1,2,5-THa(ceneHa)qua3onbHbie pparMeHTs,>> a Takxke cepusi CyOrmophUpasHHOB COUCTAIONINX TETEPOIHUKINISCKUE
rajoreH3aMelleHHbIe OeH30bHbIC (parMeHThL.®

Cl Cl

s, se =
— NN NN H H H Cl
=0 QO Uy
Aq A; A3 A, Ag

F F Cl Cl Cl Cl

(”)'j
X

By B, B; B,

A=A1,A20rA3 A=A1,B=B1OI’BZ A=A1,B=B1OI'BZ
A=A2,B=B1,BzorB4 A=A3,B=B1,B20rB3
A=A3,B=B1,B20rB3 A=A40|'A5,B=Bz
A=A orA;, B=B,

I'erepoaromMHOe 3amerieHNe B cyO(pTaIonMaHuHe CIIIFHO YBEIHYMBAET IEKTPOHHOE CPOACTBO CYOIOp(Hpa3sHHOBOIO MaKpo-
[IMKJIa, @ COYETaHHE TeTePOLUKIMYESCKOT0 aHHEIMPOBAHHS U TaJIOTEHUPOBAHHUS ITO3BOJIIET PETYIHPOBATh €ro aKIENTOPHBIE CBOM-
CTBa B IIMPOKKX Npenenax. [IpogeMoHCTpHpOBaHbI IEPCIIEKTUBBI IPHMEHEHHS HOBBIX CyOnopdupasiHoB B 6e3¢ysuiepeHoBoil ¢o-
TOBOJIBTAMIKE.

Jluteparypa

1. Stuzhin P.A. Fluorinated Phthalocyanines and Their Analogues. In: Fluorine in Heterocyclic Chemistry, Vol. 1 / Edited by V.
G. Nenajdenko. Heidelberg: Springer, 2014, 621.

2. Pakhomov G.L., Travkin V.V,, Stuzhin P.A. Hexachlorinated Boron(III) Subphthalocyanine as Acceptor for Organic

Photovoltaics: A Brief Overview. In: Recent Advances in Boron-containing Materials, London, IntechOpen, 2019. http://

dx.doi.org/10.5772/intechopen.90292

Hamdoush M., Ivanova S.S., Pakhomov G.L., Stuzhin P.A. Macroheterocycles, 2016, 9, 230.

Stuzhin P.A., Skvortsov I.A., Zhabanov Y.A. et al Dyes Pigments, 2019, 162, 888.

Hamdoush M., Nikitin K., Stuzhin P.A. et al. Dyes Pigments, 2019, 107584.

Hamdoush M., Skvortsov I.A., Stuzhin P.A. et al J. Fluor. Chem. 2017, 204, 31.

Pakhomov G.L., Travkin V.V., Hamdoush M., et al. Macroheterocycles 2017, 10, 548.

Hamdoush M., Somov N.V., Ivanova S.S., Stuzhin P.A. Macroheterocycles, 2020, 13, 19.

PN R

Paboma evinonnena npu unancosou noodepocke PH®, npoexm 17-13-01522n.
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C-H ®YHKIIUOHAJIM3AILIUSI N-OKCUJIOB
HEAPOMATHYECKHUX 'ETEPOLIUKJIMYECKHUX
COEJJUHEHUH

CvxopvykoB A. FQ.»0-»

*UOX um. H. /]. 3enuncrozo PAH, 119991, Mockea, Jlenunckuii npocnexm 47
SPXTY um. /. U. Menoeneesa, 125047, Mocksa, Muycckas ni. 9
POV um. I B. Ilnexanosa, Mockea, 117997, Cmpemannulii nep., 0. 36
e-mail: sukhorukov@ioc.ac.ru

Iponeccsl C—H ¢yHkumonanmm3anuu B N-OKCHIAX apOMAaTHYECKHX T€TEPOLUKIIOB, IPHBOAAIINE K 00pa30BaHHIO HOBEIX CBS-
3eil yIIepoI-reTepoaToM 3a cYeT NEOKCUIreHUpoBaHUs abmibHoro N—O ¢parmMeHTa, HaXOAAT LIMPOKOE NPUMEHEHHE B CHHTE3E
(bapMaKoIOTrHYeCKH aKTHBHBIX CyOCTaHIMI U MaTeprainoB.' B To e Bpemsi, 11 HeapoMaTuiecKux N-reTepOLHKITNYSCKIX CHCTEM
OZ00HEIE TIPEeBPAIIECHIS TPAKTUICCKHN HE pa3padoTaHBL.

F
e CF4
E “ tandem i
i acylationq3, 3j-rearrangement !
| O{ Ytation//,5}reaimangemen R_m/\i : FiC O, L
: Q"N'“g a-CH-functionalization o° " oF Rl H

M
____________________________________________________________ : Merck's potent }?/D
hNK; antagorist

[4+2) T Mm\@\é S DH

D

M
J tN?
R o o GSK's potent

afkam:d
FDE4 inhibitor Clausenamide

B noknaje Oyzer paccMoTpeHa o61iasi MeTo010rust QYHKIHOHAIN3ALMH O-TI0JI0XKEHHMS B 1,2-0KCa3HH- U H30KCa30JIMH-N-0KCH-
JlaX C MCIONB30BaHHEM TaHAEMHOIO Ipoliecca alminpoBanne/[3,3]-curmarportas neperpynnuposka.’® ByayT npogeMoHCTpHpo-
BAHBI IPUMEPHI HCTIONB30BAHKS 3TOW METOIOJIOTHU B CTEPEOCEIEKTUBHOM MOJTHOM CHHTE3€ CIIOKHBIX GHOAKTUBHBIX COEIMHEHHUI
Y MIPUPOJIHBIX COCANHEHH. >

Jluteparypa

1. R.S. Malykhin, A. Yu. Sukhorukov, Adv. Synth. Catal., 2021, doi: 10.1002/adsc.202100284.

2. A.Yu. Sukhorukov, Adv. Synth. Catal., 2020, 362, 724.

3. V. S. Dorokhov, Yu. V. Nelyubina, S. L. Ioffe, A. Yu. Sukhorukov, J. Org. Chem., 2020, 85, 11060.

4. A.0O.Kokuev, Y. A. Antonova, V. S. Dorokhov, I. S. Golovanov, Y. V. Nelyubina, A. A. Tabolin, A. Y. Sukhorukov, S. L. Ioffe,
J. Org. Chem., 2018, 83, 11057.

Paboma evinonnena npu gunancosoui noodepocke PH®, npoexm 17-13-01411.
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CHUHTE3 IPOU3BO/JHbBIX OKCAA3ZAU3OBIOPIIMTAHA

Choicogsatun C.B.

Hucmumym npobnem Xumuxko-sHepeemuieckux mexHoniocull
Cubupcrozo omoenenus Poccutickoli akaoemuu HAyx,
Anmaiickuti kpati, 2. butick, yn. Coyuanucmuueckas, o. 1,
admin@ipcet.ru

Wurepec k rereporpknnueckum (N,O) coequHEHHAM, COIEPKaIIUM TeTpanukio [5,5,0,0%10%°] nogekaHOBbIN KapKac, BbI3BaH
UX BO3MOXKHBIM KCIIOJIb30BAHMEM B KAQ4ECTBE MEPCIEKTUBHBIX BHICOKODHEPTETHIECKHUX COEAMHEHUM M GHOJOTMYECKH aKTHBHBIX
COETMHEHUH.

CuHTe3 rekcaa3an30BIOPIUTAHOB JIETKO OCYIIECTBIACTCS KACKAIHON KOHACHCAIMECH TIHOKCANSA C TOAXOMSIIMMHA aMHHAMH H
amuaamu. Hanbomee xopoIo u3yyeHa KOHICHCAIHS TIIHOKCAIS ¢ MPOU3BOAHBIME OCH3MIAMHUHA.

Hamu ObL7a Takke M3ydeHa KHUCIOTHO KaTalu3upyeMas KOHACHCAIUS Psa 3aMEHIEHHBIX CYTb(GOHMIAMHIOB C TIIHOKCATIEM C
[ETIBIO TTOTYYCHHUS TETEPOLUKIIOB COJEPHKAIINX M OKCAa3an30BIOPIIUTAHOBBIN KapKac.

HccenoBana BO3MOXHOCTh TTepedyHIIHOHATH3AIIH TEPMHUHAIBHBIX 3aMECTUTEINCH B rekcaazan3oBropuurane. OmucaHbl mpe-
HUMYIIECTBEHHO PEAKI[MU TIePEallMIMPOBAHUS U THAPOTCHONN3a PA3IMYHBIX OCH3MIBHBIX 3aMecTuTesell. Habmonaercs cenexTus-
HOCTb 3aMELICHHUs B 3aBUCHMOCTH OT CTepUUecKux 3arpynanenuii. CBoOoaubie =NH rpymmnsl UMerOT c1a000CHOBHBIH Xapakrep u
JIETKO, MOIBEPTaOTCs AKAITHPOBAHHIO M AlMITHPOBAHHIO.

TMonuIMKINYEeCKIE AMUHBI IPEICTABIISIO HHTEPEC B IIEPBYIO OYEPE/lb KAK BHICOKODHEPIETUUECKUE COEIMHEHHS B KAYECTBE KOM-
[OHEHTOB B3PbIBUATHIX COCTABOB, IOPOXOB M TBEPJBIX PAKETHBIX TOILIMB. B Poccuu U 3a py0ekoM HayaThl UCCIIEIOBAHUS 110 JIU-
BepcU(UKAIUK IIPOU3BOJICTB TAKUX BEIIECTB C MOIYyYEHUEM JIEKAPCTBEHHBIX COEIMHEHUIA.

AIMIAPOBAaHUEM TETPAAIETIITEKCAa3a30BIOPIIUTAHA XIOPAHTHPHIAMH HEKOTOPBIX KapOOHOBBIX KHCIIOT MONYYEHBI COSTH-
HEHW1, TIPOSIBIISIOIINE BHICOKYIO OHOJIOTHYECKYIO AKTHBHOCTb.

s dapmarieBtiueckoii cyocrannuu 4-(3,4-qubpomruodenkapoonmi)-2,6,8,12-rerpaanetii-2,4,6,8,10,12-rekcaazarerpaiu-
K710 [5,5,0,0*1,05%] monexana, 061agaroNnIero aHaIbreTHUECKON aKTUBHOCTRIO U TOTOBO#T JieKkapcTBeHHOU (opMmbl (Karicyna, 120 mr)
[POBEJIEH MOJHBINA CHEKTP TOKIMHUYECKUX UCCIIEIOBAHMUIA.
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TENTAMETOKCUKAPBOHUI)IUKJIOIENITPATPUEHU
KAJIUA U JOHOPHO-AKIHENITOPHBIE IIUKJIOIPOITAHBI
U UX AHAJIOTU B CUHTE3E I'ETEPOIIUKJIMYECKHX
COEJIVUHEHUMN

Tomuiios 10.B.

Uncmumym opeanuueckou xumuu um. H.J[. 3enuncxozo Poccuiickou Akademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: tom@ioc.ac.ru

Pa3paboranbl pocThie MpernapaTHBHbIE METOABI CHHTE3a N-3aMEUIEHHBIX MEeHTa(METOKCUKApOOHMII)-5-THIPOKCUHU30XHHOIIO-
HOB (B TOM uuciie N-aMHHOIIPOU3BOJHBIX ), OCHOBAaHHBIE Ha B3aUMOJICHCTBIH TeNTa(METOKCHKapOOHHII ) IUKJIOTENITPaTPHEHH 1A Ka-
st (ML) ¢ mmpokuM Kpyrom aMUHOB, aHWJIMHOB M THpa3unoB kuciiot. Peakuust TMUTI ¢ 1,2-¢eHnneninaMruHOM MpoTeKaeT
AHAJIOTHYHO M COMPOBOXKIACTCS MOMOIHUTEIBHON IIMKIOKOHAeH caueH! OOHAPYKEHO, YTO ANMEKTPOHOACHHIUTHBIC 5-THIPOKCHU-
W30XHMHOJIOHBI 00JIa/Iat0T SIPKO BBIPAKEHHBIMHU ()IIyOpPECHEHTHBIMU CBOMCTBAMU M SIBIISIIOTCS OAHUMHM U3 CUIIBHEHIINX UCCIIEOBaH-
HBIX K HAaCTOSIEMY MOMEHTY Cynep(OTOKHCIOT — COeIMHEHHNH C MTOBBIIIEHHON KUCIOTHOCTBIO B BO30YXK/IEHHOM COCTOSHUU NPU
¢J1a00¥ KUCIIOTHOCTH B OCHOBHOM.

o OH H,N E OH QY go 61%
HNT N E @ E E A E Crokco capur ao 8565 cu™
-— (Ad o 162 nm)
M
E MeOH E R*’N E cynephoTORMCNOTHOCTL
o E pka* = -8 (H;0)

(74%) E=CO;Me (rmur)

Byner npencrasiena takxke pa3paboTKa HOBBIX CHHTETHYECKUX METOJIOB KOHCTPYHUPOBaHHS FeTEPOLMKINIECKUX COCIMHEHNH
Ha OCHOBE PEAKIMH aKTMBUPOBAHHBIX LUKJIONPOIAHOB U AJKEHOB, B TOM YHCIE C UCIONb30BaHUEM COEAMHEHHUH rammus. bymyt
paccMOTpeHbl HOBble HeoOBbIYHbIE NpeBpameHus J{ALl, cTHpHUIMaIoHaTOB M METHWIIMICHMAIOHATOB C ajibJIeTUAaMH, a3UuaMH U
HEHACHIIICHHBIMI UMUHaMK>>. OCHOBHAsI KOHIISTIIHS 3aKTI0YaeTCs B UCIOIB30BAHUH IKCKITIO3UBHON PEAaKIIMOHHON CTOCOGHOCTH
coennHeHuit Ga st akTHBALMY U KaTajn3a, YTo MO03BOJISIET CO3/aTh MINPOKHHA KPYT pasHOOOPa3HBIX MPOIECCOB COOPKU KHUCIOPO/-
U a30TCOAEPXKALMX 5-, 6- U 8-UJICHHBIX I'eTePOLMKINYECKUX COCAMHEHHH, MepCHeKTUBHBIX IS JaJbHEHIEro CHHTETUYECKOTO
HCIIONB30BaHMUS.

JIuteparypa

1. Belyy A.Y., Platonov D.N., Salikov R.F., Trainov K.P., Medvedev M.G., Luponosov Y.N., Svidchenko E.A., Tomilov Y.V. Dyes
and Pigments, 2021, 187, 109107.

2. Borisov D.D., Novikov R.A., Tomilov Y.V., J. Org. Chem., 2021, 86, 4457—4471.

3. Sergeev P.G., Novikov R.A., Tomilov Y.V., Adv. Synth. Catal., 2021, 363 DOI: 10.1002/adsc.202100453.
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TETPA30JIbl KAK AKKYMVYJIATOPDI
XUMHUYECKOM SHEPTUU

Tpudonor P.E., [TaBmokoBa F0.H., OcTpoBckuii B.A.

Canxm-Ilemepbypeckuti 20cyoapcmeeH bl MeXHON02UYeCKUN UHCIUMYm (mexHu4ecKuti yHusepcument),
190013, Canxkm-Ilemepbype, Mockosckuti npocn. 26
e-mail: rost_trifonov@mail.ru

Terpaz3osibl 3aMETHO BBIACISIOTCS CPEIH IPYTUX MOJHA30TUCTHIX TeTEPOIMKINYECKUX cucTeM. Tak, B HesaMerneHHoM 1 H-Ter-
pazoiie conepxkutcs okono 80% azota. [Ipu 3TOM caMo 3TO COeIMHEHNE SBISIETCS] BEChbMa TEPMUUECKH U XMMUUYECKH YCTONYHUBBIM.
MOKHO BBIICIIUTh HECKOJIBKO MPHHIUIHAIBHBIX CTPYKTYPHBIX THUIIOB MPOM3BOAHBIX TeTpa3ona: NH-He3aMeleHHbIe TeTPa3oJibl,
1- 1 2-u30Mephl 3aMEIICHHBIX TETPA30JI0B, TETPA30IHIbl U U30MEPHBIC TETPA30JIUCBBIC CONM. B 3aBUCHMOCTH OT TOJIOKCHHS U
MIPUPOJIBI 3aMECTUTENICH B TETEPOIMKIIC CBOMNCTBA COCAMHEHHIA JAHHOTO Psijia KAPIAUHAIBLHO PA3IUYAIOTC.

R Rl  R2 R! R R!
\]—NH )—N’ ’fN =N IN R2
TR e G
\N/ \N N R3

TeTpazoipl MHUPOKO MPUMEHSIOTCS B TEXHUKE U MeAUIMHE. [1pH pa3iokeHNH TETPa30IbHOTO IIUKJIIA BRIICISIETCS] 3HAUUTEILHOE
KOJIMYECTBO HEPTHHU M I'a3000pa3HbIX MPOAYKTOB. DTO OOCTOSTEIBCTBO OMPENEIHIO BO3MOXHOCTh HCIIONB30BAHUS Psizia TETPa3o-
JIOB B Ka4eCTBE YHEPrOEMKUX COeqUHEHHI'. MHOrHe POU3BOAHBIX TETPA30ia SBJISIOTCS TAKXKe OMOIOTHYeCKH aKTUBHBIMH Belle-
CTBaMH M HEKOTOPHIC M3 HUX HUCIIONB3YIOTCS B MEIHUIMHE B KAYECTBE JICKAPCTBEHHBIX CPENCTB.

B nmocnennee BpeMsi HHTEHCHBHO HCCIEAYIOTCS BO3MOXXHOCTH MPAKTHYECKOTO MCIIOIB30BAHUS 3allaCCHHON B TETPa30JIbHOMN
CHCTEME SHEPruH Ul aKTHBAIMU PA3IMIHBIX XUMUIECKUX U OMOXMMHUYECKUX HporeccoB. OCOOEHHOCTH MTPOLECCOB AECTPYKIINU
TETPa30JIOB MO ACHCTBUEM TEPMUYECKOTO HarpeBa WIN pa3lIndHbIX BUIOB U3ITyUCHUS 00CYKIAFOTCS B JOKIAME.

Jlumepamypa

1. Ostrovskii V.A., Popova E.A., Trifonov R.E. Adv. Heterocycl. Chem., 2017, 123, 1.
2. Ilonosa E.A., Tpudonos P.E., Octposcknii B.A. Yenexu Xumuu, 2019, 88, 644.

Paboma evinonnena npu gunancosou nooodepocke PODU, npoexmut 20-53-00039-Bel_a u 20-53-05010 Arm_a.
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PEAKIIUU PACKPBITUA JOHOPHO-AKILEIITOPHBIX
HUKJIOITPOITAHOB A3O0T-COAEP/KALINUMUAU
HYRKIIEO®UJTAMU B CUHTE3E I'ETEPOLIUKJIOB

Tpyumikos U.B.,*° UBanoBa O.A.,** AuapeeB U.A.,*° ParmanoBa H.K.,*® BapranoBa A.E.,*"
Boiiuenko ML.A.," Yaraposckmii A.O.5

¢ Unemumym opeanuyeckou xumuu um. H.J[. 3enunckoeo PAH,
119334, Mockea, Jlenunckuti np., 0. 47, e-mail: trush@ioc.ac.ru
¢ @I'BY « HMHUIL] JITOU um. Imumpus Poeauesa» Munzopasa Poccuu
¢ MI'Y umenu M.B.Jlomonocosa, Xumuueckutl ¢haxynvmem
¢ Poccutickuil ynugepcumem opysicovl HApooos

[{ukaonponaHel, coaepKaliyie B BUIIMHAIBHBIX MOJIOKEHHUSIX JTOHOPHBIA M aKLENTOPHBIA 3aMECTUTEINH, MIPOSIBIAIOT BHICOKYIO
PeaKInOHHYIO CIIOCOOHOCTH 110 OTHOLIEHUIO K HyKJICO(MIBHBIM peareHTaM. O0pa3yroiuecs MpoayKThl MOTYT HPEBPAILATHCS B pa3-
HOOOpasHble reTepOLNKINIECKUE COEMHEHH S JIN0O0 MPSIMO B XOJI€ PEaKLUH, JIN00 rnocie MoguuKauni QyHKIHMOHAIBHBIX TPYIIT
B TIOJIlyYEHHBIX allMKJINYECKUX COeNUHEHHSX. TaK, IPOAYKThl HYKI€O(QHIBHOIO PACKPBITUS TPEXWIEHHOTO MK [IHAaHU-HOHOM
OBUTH MTPEBpAIIEHbl B 3-apHINUIEPHIUHBI, THOLMAHAT-HOHOM — B TUPPOJIM/INH-2-THOHBI ¥ B 2-aMHHO-4,5-1uruapoTnodeH-3-kap-
OOKCHIIaThI, a3UJ-HOHOM — B ITPOM3BOIHBIE TUPPOJIA, MTUIEPUANHA, pa3HbIe OU- U HOIUIMKIMYECKHE CUCTEMbI, CIIUPOCOUICHEHHBIE
TeTePOIMKIIBI U T.1.
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Paboma evinonnena npu gunancosoui noodepoicke PH®, npoexm Ne 21-13-00395.
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OOTOYITPABJIIAEMBIE TPAHC®OPMALIUU
I'ETEPOCTHUJIBBEHOB KAK METOA HIOJIYUEHUS HOBBIX
®YHKIIMOHAJIbHBIX COEIUHEHUM

®enoposa O.A., CaiipyrsipoBa A.E., I'ynakosa E.H., ®exopos 10.B.

HUncmumym snemenmoopeanuueckux coeounenuit um. A.H. Hecmesinosa Poccuiickoii
Axademuu Hayx, 119991, Mockea, yn. Basunoea 28
e-mail: fedorova@ineos.ac.ru

HpOI/I3BOIIHI)Ie FeTepOCTI/IJ'II:6CHOB IIPUBJICKAIOT 00JIBIIIOE BHUMAaHUE PICCJ'IGI[OBaTeJ'Ieﬁ, IMMOCKOJIBKY AEMOHCTPUPYIOT HII/IpOKI/Iﬁ
CIICKTP CBOﬁCTB, 6J1ar021ap51 KOTOPBIM OHU HaXOAAT NPUMCHEHUE B MEIUIIUHC, 6I/IOJ'IOI‘I/II/I, IIPOU3BOJACTBC KpaCHTeJ’Ieﬁ Pa3INIHOro
Ha3HA4YCHUA. MOJIeKyJILI I‘CTCpOCTI/II[L6eHa (bOToaKTI/IBHLI U CIIOCOOHEI Y4acCTBOBAaThb B TaKUX Q)OTOXHMI/I‘ICCKI/IX peaKkuurgax, Kak (1)0-
TOU30MEpU3alus, (I)OTOL[I/IMepI/ISaIII/ISI, BHYTPHUMOJICKYJISIpHAS (I)OTOXI/IMI/I‘I@CK&H OUKIU3alus. Bo3moxkHOCTB ypaBJICHUA HallpaB-
JICHUECM (bOTOTpaHC(bopMaHI/II/I oOecrieurBaeT BO3MOXKHOCTh IOoJIy4aTb B OAHY CTaJuI0 U3 JOCTYITHBIX I‘eTepOCTHJ’[LﬁeHOBLIX mpouns-
BOAHBIX PA3JIMYHBIC CJIOXKHBIC IO CTPYKTYPC IMPOU3BOAHLIC. B JOKJIaZC MPEACTAaBICHBI BO3SMOXKXHOCTU MPOBCACHUSA CCJICKTUBHOI'O
(bOTOXI/IMI/I‘IeCKOI‘O CHUHTE3a IIYTEM BapbUPOBAHUA CTPYKTYPHI FeTepOCTI/IJ'H)6eHa. BBe}IeHI/Ie OAXOAAIINX 3aMECTHUTEIICH TaKKe HC-
IIOJIB30BAJIOCH JIA BJIIMSHHA HA ¢)OTO¢)I/I3I/I‘-IGCKI/IG XapaKTCpUCTUKU FeTCpOCTPIHb6eHOB. HepexmoquHe (i)OTO(bI/BI/I‘IeCKI/IX CBOICTB
00€eCIeynio BO3MOKHOCTh HCITOJIb30BaHMUS FeTepOCTI/IJ'H)6eHOB B Ka4CCTBC JIJFOMUHCCLCHTHBIX @paFMeHTOB B COCTaBEC TCpaAICBTU-
YCCKUX arcHTOB B ¢)OTO}II/IHaMI/I‘-IeCKOI7I TCpalunu paka, OlITUYECKUX CCHCOPOB, OPIraHUYCCKUX MOJTYIIPOBOAHUKOBBIX MAaTECPUAJIOB.

DOTOXUMUYECKHME NPOLECChI ®oTohu3INYecKHe CBOWCTEA

BHyTpUMONEKyNAPHEIR NepeHoc 3apA
T paHc-Luc-n3omepuaayms LAl Kyniap P pAaa

f;\\ -Kpacumenu

doToAUMEpHIaLMS >:( TIOMUHECUEHUMWA - MIOMUHOPOPE!

é’@} O6pa3soBaHne TPUNNETHEIX COCTORHKMA -
="k SnekTPoUHKNU3aLmMa op2aHuYeckue nonynposodHuky

Paboma svinonnena npu gunancosoui noodepocke PH®, npoexm 21-73-20158.
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1,2,5-OKCAANA30JIbI KAK IIVIAT®OPMA
B CUHTE3E ®PAPMAKOJIOI'HYECKU AKTUBHBIX
N S9HEPI'OEMKUX BEHIECTB

®epuirar JILJL., Jlapun A.A., Kuaun E.C., Beictpos I.M., Maxosa H.H.

HUncmumym opeanuuecxou xumuu um. H.J{. 3enuncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: fershtat@bk.ru

1,2,5-Oxcaauazonsl (hypazansl) 1 ux N-okcuzbl (GypoKcaHbl) SBISIOTCS BaKHBIMU CTPYKTYpPHBIMU OJIOKaMH B CHHTE3€ Kak
(hapMaKoIOTrHUEeCKH aKTUBHBIX, TAK U BEICOKOIHEPIeTHYECKHX BelecTB. B okiane npencrasieHsl ociaeJHue J0CTHKEHHS HallIeH
HAyYHOW TPYMIIBI 10 UCCIICI0BAHMIO CHHTETHYCCKOTo moTeHIuana (1,2,5-0kcaana3onmi)ana30HueBhbIX COIeH B CHHTE3e (apMaKo-

JIOTUYCCKU aKTUBHBIX CTPYKTYP.

O o
R NN R'  N,BFq \
ArH H 1. KC(NO,)3, TFA, AcOH R’ *N-N
\ — a0 -
- PN N 2. ZnCls, HCOOH /B
Coj NG’N oo (ofN. N
(90-98%) n=01 " O
1. 5nCl,, TEBAC, (70-97%)
e Sc(OTf)3, HCI
80 °C || visible light
“ 2. R’CHO ,
4R
RT  N=N R' HN-N
A
WM e N
(ofN\g N ColN-o
(44-91%)

KpOMe TOr0, HaMHU MPEAJIOKCHBI y)IO6HI>Ie IIOJAXOJHBI K c6op1<e HOBBIX 663BOI[0p0I[HI>IX MOJINAa30T-KUCIOPOAHBIX T€TCPOIUKIINYC-
CKHX CHUCTEM, NPCACTABISIOMINX UHTCPCC B KAYCCTBE KOMIIOHCHTOB PA3JIMYHbIX OHEPIrOCMKHX COCTABOB.

o0
-0
/>‘N \>—N\ O%(
N/ N@ o ‘&ﬁ N_<\N’l\' N0
0© X =0, NH @ o o
_0 ©7 NN
NC Nl />_N\ N N@o@ R @\
@O—@?\l)\‘\ﬁ\ N N_</OJ\| N e N2
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Paboma evinonnena npu gpunarcosoti noooepacxke PH®, npoexm 19-73-20074.
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HOBASA INIEPET'PYIIIIMPOBKA
4-APUJIBEH3[D]OKCA30J10B 1 UX AHAJIOT'OB

Ducwk A.C.,* lllanayckac A.JL.,* Koctiouenko A.C.,° lllysanos B.10.?

* @I'BOY BO Omckuii cocyoapcmeenusiil ynugepcumem um. . M. Jlocmoesckoeo,
644077, Omck, np. Mupa, 55a
e-mail: fisyuk@chemomsu.ru
¢ @I'BOY BO Omckuti 20Cy0apcmeeHHblil MeXHUYeCKUll YHUSEpCumenn,
644050, Omck, np. Mupa 11

PaspaboTan HOBBII crocobbl moyueHust 3-amuHo-4-apuwimupuaud-2(1H)-onos! 1a (Y = C-H, X = N) u ux anamoros 1b,c
(Y =X =CH; Y =X =N). I[lokazano, uto coequneHus 1a sBistorcs 3pQeKTHBHBIMU TIOMUHO(DOPaMH, 00JaJal0T aHTHOKCHIAHT-
HOW akTuBHOCTHIO. CoenmHeHus 1a ObUIM MCIIONB30BAaHBI B KaU€CTBE JIIOMHHECIIEHTHBIX KpacuTelel JJIsi UMMYHO(pEPMEHTHOTO

2
aHalmM3a’.

X X
Ar Ar R1—:/ R R HN i
=
v NH, VX NH, AICl, Lj
| =. I _ — YN A YN
\e\x 0 X7 OH | >R | |
H \g\x O \g\x 0 RSN NH

2a-b 3a-b 4 O
aX=NY=CH b.X=Y=N:%X=Y=CH

1a-b

Ha ocHoBe 3-amuHo-4-apuinupunns-2(1H)-onoB 1a-c¢ nomyuenst 4-apunoens[d]okcazonst 2b, 7-apunokcaszono[S,4-bluupu-
JMHBI 22 W -MPUMUIMHBL 2¢. OOHapyXeHa HOBas MEPErpyNIUpPOBKa COEMHERHUH 2a-¢, mpoTeKatomas npu Harpesanuu ¢ AlCL,
COIPOBOKAAIONIAACS PACIIEIUIEHUEM LHKIIa OKCa30Jia U 00pa30BaHUEM KOHJICHCUPOBAHHOM CUCTEMBI 3a-¢, COepKaIlel Mupuau-
HOBBII UK. DTa meperpynnupoBka Oblia HCIIONB30BaHA ISl CHHTE3a paHee HEU3BECTHBIX POU3BOJHBIX TETPAa3akopOHEeHa 4.

Jluteparypa

1. Shatsauskas A.L., Abramov A.A., Chernenko S.A., Kostyuchenko A.S., Fisyuk A.S. Synthesis, 2020, 52, 227.

2. Shatsauskas A., Shatalin Y., Shubina V., Zablodtskii Y., Chernenko S., Samsonenko A., Kostyuchenko A., Fisyuk A. Dyes and
Pigments, 2021, 187, 109072.

3. Shatsauskas A.L., Mamonova T.E., Stasyuk A. J., Chernenko S.A., Slepukhin P.A., Kostyuchenko A.S., Fisyuk A. S. J. Org.
Chem. 2020, 85, 10072

Paboma evinonnena npu gunancosot noodepcke PH®, npoexm No. 19-13-00273.
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HOBBIE CTPATETI'UA CUHTE3A
OYHKIHUOHAJINU3UPOBAHHBIX
NHC-IMT'TAHAOB 1 KOMIIVIEKCOB PD/NHC

Yepupiies B.M.,* AnanukoB B.IL.°

“ FOoxrcno-Poccuiickuii 2ocyoapcmeennulil nonumexnuyeckuil ynueepcumem (HIIA) um. M.U. ITnamosa,
346428, Hosouepracck, yn. Ilpoceewenus 132,
e-mail: chernl3@yandex.ru
¢ Uncmumym opeanuueckou xumuu um. H.J]. 3enuncrkoco PAH, 119991, Mockea, Jlenunckuii npocnexm, 47

N-rerepounknuueckue kapoersl (NHC) i X KOMIUTIEKCHI ¢ METaIUIAMU IIXPOKO UCTIONB3YIOTCS B KaTau3e, MaTepHaIOBeICHHN
M MEJIMKO-OMOJIOTHYECKUX UCCiIeoBanusX.? B mokimae 06Cy K Iat0TCs HOBbIE CTPATEIUH CUHTE3a TeTepoaToM-(yHKIIHOHATH3HPO-
BanHbIX NHC-niponuranios u komiiekcoB PA/NHC, koTopble MOTYT CIIyKUTh TU1aT(opMamu Ui TOCTMOTU(DHKAIIAN JIUTAHOB U
KOMILTEKCOB M 00€CIIEUNBAIOT MOBBIMICHHYIO CTa0MIBHOCTH KaTanu3aropos Pd/NHC:3#

Ar Ar
=N . HX or TMSCI Nuls N
]: HC(OR); * Nu - \E )
=N one-stage procedure > X
\ Ar
Ar Ar Ar Ar
N cl R3s_ g N ¢
J:N> \[rP /IN> PA-L \[ Pa-L /I »—Pa-L
+ X Cl Rz cr R10 ¢ ¢ R2 ¢
)\r )\r r r
R Post-

_[Pdl_ N X modification

N-" |
)\l? “base Rln)l\l\i:'_z':’_ @\‘ )\N>—P'd —L

R
R R R WN
Pd-L P'd L 0 Pd-L | ot
(Alk)Ar\N NP_ RJ( )\N>_ Tols )\N>_ ey A L
H |1| R Ph" N0

L = pyridine, lutidine, NHR'R", etc.; R = alkyl, aryl; R,R" = alkyl, aryl, X = CI, Br, |

Jluteparypa

1. Chernyshev V.M., Denisova E.A., Eremin D.B., Ananikov V.P. Chem. Sci., 2020, 11, 6957.

2. Chernyshev V.M., Khazipov O.V., Eremin D.B., Denisova E.A., Ananikov V.P. Coord. Chem. Rev., 2021, 437, 213860.

3. Pasyukov D.V., Chernenko A.Y., Shepelenko K.E, Kutyrev V.V,, Khrustalev V.N., Chernyshev V.M. Mendeleev Commun. 2021,
31, 176.

4. Chernenko A.Y., Astakhov A.V., Kutyrev V.V., Gordeev E.G., Burykina J.,V., Minyaev M.E., Khrustalev V.N., Chernyshev V.
M., Ananikov V.P. Inorg. Chem. Front. 2021, DOI: 10.1039/D1QI00453K.

Paboma evinonnena npu gunancosoti noodepicke PODU, npoexm 19-03-01053.
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I'MAPUPOBAHHUE BE3 BOJAOPOA?

Yycos JILA., ApanacbeB O.U., Pynuxuna C.A., [lonbsauena E.C., ipirankos A.A.,
Bupiokos K.O., Octposckuii B.C., ®arkynun A.P., Jlorunos JI.A.

HUncmumym snemenmoopeanuueckux coeounenuui um. A.H.Hecmesnosa Poccuiickou Axkademuu Hayx
(MHD20C PAH), 119991, Mockea, Basunosa 28,
e-mail: chusov@ineos.ac.ru

[Ipo6aeMoit MEHOTHX BOCCTAHOBHUTEIIBHBIX POIIECCOB SBISCTCS HEXKENATSILHOE THAPUPOBaHKe QYHKIIMOHATIBHBIX TpyIil. Bo3-
MOYKHO JIM TIPOBOAMTH BOCCTAHOBJICHHE O€3 rumpupoBanusi? B mTaHHOM MOKIaae MpeACTaBICHbI BAPHAHTHI BOCCTAHOBHUTEIBHOTO
MPUCOENNHEHHsI Oe3 BHELIHEr0 HCTOYHKUKA Bogopoaa'™. Mcmomnb3yst JaHHBINH MOAXO0M OBLIO MOKA3aHO, YTO BO3MOKHO BOCCTAHOBH-
tenbHOe npucoenuuenne N-H, O-H u C-H nykneodusos 6e3 BHEIIHEr0 HCTOYHHUKA BOJOPOaa. Takue peakiuu ObLIH UCIIOIb30Ba-

HbI B CUHTE3C I'CTCPOLUKIIOB.
0 n}{rj H H
i gl H RIS SR!
1} |
B RE#\R‘ R

F
TON up to 120 [Rh)

96 [Ru] TOM up to 95 [Rh) TOM up to 410 [Rh] R?
R? 10 [ir] 93 [Ru]
0
{:r”L‘G
i 3 R‘ Rz
R'VR* H

TON up to 3600 [Ru)
TON up to 90 [Ru]

R:I

| 4
R N R
R ‘}‘ﬂ‘ DON'T PANIC R'TR?

" M H

TOM up to 2448 [Rn] Nal, TOM up to 79 [Ru)

2465 [Rul —

48 [Ir] MaBHEN |

CORh

Jluteparypa
1. E. Podyacheva, O.1. Afanasyev, A.A. Tsygankov, M. Makarova, D. Chusov Synthesis, 2019, 51, 13, 2667.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 19-73-20212.
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TETEPOLIMKJIBI HA OCHOBE PEAKIIMH
I'AJIOTEHAMUIUPOBAHUA

Hlannga B.A.

Uprymckuti unemumym xumuu um. A.E. @asopckozo Cubupckozo omoenenus Poccutickou Akademuu Hayx,
664033, Upxymck, yn. Dasopckoeo 1,
e-mail: bagrat@irioch.irk.ru

CynbhamMuaupoOBaHUE aJKEHOB MOJ JACHCTBUEM Pa3IMYHBIX OKUCIHUTENEH MpeacTaBisieT co00i ymoOHbBIH MyTh K pa3inyHbIM

N-rerepounkiam!. HenmonHelil nepedyeHb CHHTE3UPOBAHHBIX MPOIAYKTOB, COAEPIKAIINUX B KOJIbIE, KPOME aTOMOB a30Ta, aTOMBI KHC-
JIOpOJia, CEPhI, KPEMHHUsI, CeJIeHa MPEACTaBICH Ha cxeme? 5.

Me,Si - NTf
W N ‘\g\\//N Tf //Q\\ Tm\/:é\m ?(b

I éOzAr | Ns <
O >_\\y /D\ Tf Ph
d\/\s -Tf  ICHy” N7 CH,I /Z’_S\ T NTf N
I>—/ e Ph N Ph {0 _é
T I Tf(Ns) Pho\_ .
£
2? >S1 SOAr N7 N /ANsozAr N Ph
N/ ~ Si
NSO, Ar
NTF I N 7 VNSOzAr — j/
SiMe, Se

— q Cy Tf
/ -/\
Y Tf T qu TN N Me,Si NTf

Me Me;Si Rl)[S<R3 N/)\ Clj_/

MHorue IpOoayKThl TETePONUKIN3AMN 00pa3yIoTCsl ¢ BBIXOAAMH BIUIOTH /10 KOJIWYECTBEHHBIX, YTO OTKPBIBAET IyTh K paHee
TPYAHOIOCTYIIHBIM reteponnkiaM. KoHKypeHTHOe 00pa30BaHHe reTepONNKINIECKAX U IMHEHHBIX aJTyKTOB 3aBHCHUT OT IPHPOJIBI
pearenTa: GTOPUPOBAHHBIC K HE()TOPUPOBAHHBIE CYITB()OHAMHIBI M KAPOOKCAMUABI BEAyT ceOst OTIMYHO ApyT oT apyra®™. [Ipupoxa
OKHCJIUTENS X PACTBOPHUTEIIS TAKXKE IPUHIIUIIAAIFHO MEHSET HalpaBJICHAE PEaKIUH.

Jluteparypa

Moskalik M.Yu., Astakhova V.V., Shainyan B.A. Pure and Applied Chemistry, 2020, 92, 123.

Astakhova V.V,, Shainyan B.A., Moskalik M.Yu., Sterkhova L. V. Tetrahedron, 2019, 76, 4531.

Astakhova V.V., Moskalik M.Yu., Shainyan B.A. Org. Biomol. Chem., 2019, 17, 7927.

Ganin A.S., Moskalik M.Yu., Astakova V.V., Sterkhova 1.V, Shainyan B.A. Tetrahedron, 2020, 76, 131374.
Moskalik M.Yu., Garagan [.A., Astakhova V.V., Sterkhova 1.V., Shainyan B.A. Tetrahedron, 2021. 88, 132145.
Ushakova 1.V., Shainyan B.A. Mendeleev Commun., 2020, 30. 794.

A e
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AKN3HEHHO BAKHBIE 'ETEPOLIUKJIBI
HA OCHOBE AIETUJIEHA:
KOHUEIITYAJIbBHO HOBBIE CUHTE3bI

Hivuar E.1O., Tpogumos B.A.

HUprxymcxuit uncmumym xumuu um. A.E. @asopckoco Cubupcrkoeo omoenenusi Poccutickou akademuu Hayx,
664033, Upxymck, yn. Dasopckoeo 1,
e-mail: elenayuschmidt@mail.ru

O6cy>1<z[a10TC${ KaCKaJHbIC MYJIBTUKOMIIOHCHTHBIEC CUHTEC3bI IT'€TCPOIUKIIOB C OAHOBPEMEHHBIM YYaCTUEM HCCKOJIbKUX MOJICKYIT

aleTHIICHA:
1. OMIMKIMYECKHX alleTajle, TUrHIPONUPAHOB U3 IBYX MOJIEKYJI alleTUIIEHa U KETOHOB,'
2. OKCaJIMa3MHOB U3 JIBYX MOJIEKYIT alleTHIeHa, KETOHOB U THApa3uHa,’
3. N-aMuHOUH/ 107108 1 N-aMHHOTHEHOITUPPOJIOB* M3 BYX MOJIEKYI alleTUIIEHA, KETOHOB M TMPa3HHOB,
4. TeTepOIMKINYECKMX HUTPOHOB M3 JBYX MOJICKYJI alleTUIIEHa, KETOHOB M M'MIPOKCHIIaMUHa,’
5. N-aMHHOIIMPPOJIOB U3 TpeX®/4eThIpeXx’ MOJIEKYIT alleTHIeHA U aHUITHHOB,
6. MUPPOIIONH/IOJIOB, TUPPOIUIUHOB U IIUIIEPUIUHONIOB U3 TPEX MOJIEKYIT alleTHICHA, AHUIMHOB U BOIBI.S
Jluteparypa
1. Trofimov B.A., Schmidt E.Yu. Acc. Chem. Res., 2018, 51, 1117.
2. Schmidt E.Yu. et al. Chem. Commun., 2019, 55, 2632.
3.  Schmidt E.Yu. et al. Org. Lett., 2019, 21, 4275.
4. Schmidt E.Yu. et al. Eur: J. Org. Chem., 2021, 2802.
5. Schmidt E.Yu. et al. J. Org. Chem., 2020, 85, 6732.
6. Vitkovskaya N.M. J. Org. Chem., 2020, 85, 10617.
7.  Schmidt E.Yu. et al. Mendeleev Commun., 2020, 30, 315.
8. Schmidt E.Yu. et al. Org. Lett., 2021, 23, 4743.

Paboma evinonnena npu gunancosoti noddepicke Poccutickozo nayunozo gonoa (epanm Ne 19-13-00052).
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CHUHTE3 U CBOVICTBA MNPOTUBOOITYXOJIEBBIX
KAPBOKCAMUIOB I'ETEPOAPEHAHTPAIIEHIWNOHOB

llexornxun A.E., JIlutBunoBa B.A., AuapeeBa /I.B., Tuxomupos A.C.

@I'BHY Hayuno-ucciedosamenbCkutl UHCIMUmMym no U3blCKAHUuio Hoewbix anmubuomukos um. I . Taysze,
119021, Mocksa, yn. b.Ilupozosckas, 0.11
e-mail: shchekotikhin@mail.ru

JluneiiHble TeTepoapeHaHTpaleHIMOHbl 001aJal0T BHICOKUM IOTEHLUAIOM Ul Pa3pabOTKH MPOTUBOOITYXOJIEBBIX CPEICTB.
[Ipou3BoaHbIE 3TOrO psifia CIIOCOOHBI BO3JCHCTBOBATh HA HECKOJIBKO MHIICHEH, BAXKHBIX JJIS OMYXOJIEBOTO POCTa, TAKHX KaK TO-
nousomepassl 1 u 2 nporennkunasbl, 6enku tNOX u Sirtl, a Taxoke ctabunmusupoBars G-KBaJpyIIeKChl HYKIEHHOBBIX KUCIOT! >,

Ilokazano, urto mpousBomgHbie 4,11-guruapokcu-5,10-auokcoantpal2,3-b]bypan-3-kapbokcamMuna, COACPKAIIAE OCTATKU
IUKIMYECKUX JUAMUHOB, B CyOMHKPOMOJISPHBIX ¥ MUKPOMOJISIPHBIX KOHIICHPAIMSIX MHIYIUPYIOT aroTO3 OMYXOJIEBBIX KIICTOK,
BKJIIOYasl pPE3UCTEHTHBIE CYOJIMHUM C SKCIIPECCHel TpaHCMEMOPaHHOIo TPaHCIIOpTepa P-gp U Jielielreil reHa OITyXO0JIeBOro Cynpec-
copa p53. Orobpannoe coenunenue nuaep JIXTA-2034 o61amaeT BRICOKON MPOTUBOOIYXO0JICBOM aKTHBHOCTHIO, BKIIFOYAsi MOJIEIIA
PE3UCTEHTHBIX OMyXO0JeH in vivo*’.

Jyist MiccieioBaHusl CBS3M CTPYKTYpa-aKTHBHOCTB B Psijly TeTepOapeHaHTPALCHJMOHOB CUHTE3UPOBaHA CEPHsl aHAJIOIOB aHTpa-
¢dypan-3-kapookcamuna JIXTA-2034 ¢ Bapuarield pacroIOKeHHUs KapOOKCAMHUIHOW TPYIIBI, CTPYKTYPhl TETEPOLUKIHUECKOrO
S7Ipa, a TAK)Ke 3aMEeCTUTEIeH B 1epu-TONOKEHUSIX XUHOHOBOTO (hparmenTa®’. TlokazaHo, 4To MOJIOKEHHE KapOOKCAMHUIHO TPYIIIbI
UTpaeT KIIOYEBYIO POJIb B CHOCOOHOCTHU reTepoapeHaHTpaleHIMOHOB HHTMOUPOBATH MTPOIH(EPALHIO COTHUIHBIX OIyXOJIEBBIX Kile-
ToK. CTPYKTypa reTepoIUKINICCKOTO pa KPUTHYIHA JJIs1 CIIOCOOHOCTH COCAMHEHHI TeHEPUPOBATh aKTUBHBIC (POPMBI KHCIOPOIa
U MIPEO0JIEBATh MHOXKECTBEHHYIO JIEKAPCTBEHHYIO YCTOMYMBOCTD, CBSI3aHHYIO C 9KCIIPECCHUEH TPaHCMEMOPAHHOTO TpaHCIopTepa
P-gp, a TaK)Ke OKa3bIBaeT CYyIECTBEHHOE BIMSHHIE Ha JIOKa3U3aIHIO0 TPOU3BOHBIX B OIyXOJIEBBIX KIIETKAX.

Jlureparypa

. Tikhomirov A.S., Shtil A.A., Shchekotikhin A.E. Recent Pat. Anticancer Drug Discov., 2018, 13(2), 159.
. Lin C.Y,, etal. Cancers, 2019, 11(3), 420.

. Singh M., etal. Biochimie. 2021, 182, 152.

. Shchekotikhin A.E., etal. Eur. J. Med. Chem., 2016, 112, 114.

. Shchekotikhin AE., etal. Pharmaceuticals, 2020, 13(5), 81.

. Volodina Y.L. etal. Eur. J. Med. Chem., 2019, 165, 31.

. Tikhomirov A.S., etal. Eur. J. Med. Chem., 2018, 148, 128.

. Tikhomirov A.S., etal. Eur. J. Med. Chem., 2020, 199, 112294,

. Volodina Y.L., etal. Eur. J. Med. Chem., 2021, 221, 113521.
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I'ETEPOHUK/INYECKUE ITPOU3BOJAHBIE
IHHOJIUBAJIEHTHOI'O HOJA

Ocy6os M.C., Mommumypa A., IToctaukos I1.C., Knanknn B.B.

Hccneoosamenvbckas WKoNA XUMUYECKUX U OUOMEOUYUHCKUX meXHoNo2ull, ToMCKUll noaumexHu4ecKuil

yuueepcumem, 634050, Tomck, npocnexm Jlenuna 30,
e-mail: yusubov@tpu.ru

TeTepoIMKINIeCKUE COSAUHEHHS MOJIMBAJICHTHOTO MO/ SBJSIFOTCS PEIKUM KJIACCOM OPraHHMYECKUM BellecTB. B Toxke Bpems,
OHHM 3aHMMAIOT KJIFOYCBOE MECTO CPEIU PEAreHTOB HCIIOIh3yEMBIX B OPraHUYECKOM CHHTE3e B yCJIoBHsIX metal-free Tpanchopma-
Ui, YHUKaJIbHOCTh JAHHBIX PEarcHTOB 3aKIIIOYACTCS B TOM, YTO OHHM YYacTBYIOT B OKHCIUTEIBHBIX IpoIEeccax ¢ 00pasoBaHHEM
C-C-u C-X-cBsizeit, tne X =0, N, S, Se, F, CL, Br, lu t.a [1].

Hamu pa3paboraHbl HOBBIE METObI CHHTE3a IMKINYECKHX U INCEBIONUKIMUCCKAX COCIUHCHHUN MOJHBAICHTHOrO noma. Mc-
CJIEJIOBAaHBI UX TMPEIMapaTUBHBIC BO3MOXKHOCTU B Pa3IMYHBIX PEakIusX, B ToM uucie B C-apumupoBanun (HEHOJIOB Oe3 ydyacTus

MCTaJIJIOB.

Jluteparypa

R’ Ar
()
|
LY
RZ
R1=H,cH; ©

R?=H, Br, NO;

1. Yoshimura A., Zhdankin V.V. Chem. Rev. 2016, 116, 3328—3435.

2. Yusubov M.S., Zhdankin V.V., Mendeleev Commun., 2021, 31, 282-287

3. [Irina S. Aliyarova L.S., IvanovD.M., Soldatova N.S., Novikov A.S., Postnikov P.S., Yusubov M.S., Kukushkin V.Yu. Cryst.
Growth Des. 2021, 21, 2, 1136-1147

4. Antonkin N., Vlasenko Y., Yoshimura A., Smirnov V., Borodina T., Zhdankin V., Yusubov M., Shafir A., Postnikov P. JOC,
2021, accepted

5. Yoshimura A, Huss C.D., Liebl M., Rohde G.T., Larson S.M., Frahm G.B., Luedtke M., Schumacher T.J., Gardner Z.S.,
Mereddy V.R., Zhdankin V.V., Yusubov M.S, Kitamura T., Saito A. Adv. Syn.& Cat., 2021, accepted

6. Olshtrem A., Guselnikova O, Postnikov P., Trelin A., Yusubov M., Kalachyova Y., Lapcak L., Cieslar M., Ulbrich P., Svorcika
V., Lyutakov O. Nanoscale, 2020, 12, 1458114588

Paboma evinonnena npu gunancosoi noodeprcke PH®, npoexm 21-73-20031.
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KATHUOHHBIE AMO®UPUJ/IBHBIE BELHLIECTBA
HA OCHOBE TEPIIEHONJA0OB B KAUECTBE
HPOTUBOBUPYCHbBIX ATEHTOB

Sposas O.1.,* CokosioBa A.C.," Uepusimon B.B.,* bapanosa /I.B.,*
Ilep6akos /I.H.,° 3apy6aes B.B.,© Canaxyrauno H.®.?

“ Hosocubupckuti uncmumym opeanuueckoti xumuu um. H. H. Bopoowcyosea CO PAH,
630090, Poccus, Hosocubupck, npocn. Jlaspenmuvesa, 9
¢ ®FYH I'HL] BE «Bexmop» Pocnompebnaozopa
¢ Hayuno-uccnedosamenbckuil uHCmMumym 3nudemuono2uu u mukpoouonozuu um. Ilacmepa,
2. Canxkm-Ilemep6ype
e-mail: ooo@nioch.nsc.ru

WHdekunoHHbIe 3200JIeBaHuUs TPEACTABISIOT CO00H OJHY M3 OCHOBHBIX IPOOJIEM 3IpaBOOXPAHEHUs U, KaK CIIE/ICTBHE, IIPHHO-
cAT OONBILION yuiepO Ui HAMOHAJIBHOW SKOHOMHKH M MUPOBOM SKOHOMHUKH B LIeNIOM. B mociienHee Bpems caMbIM pacnpocTpa-
HEHHBIM CJIOBOM Ha BCEX S3bIKAX SBJISAETCS MaHJEMUs UM KOPOHABUPYC. [10IUTHKY, )KypHAIHUCTBI, JFOAH BCEX Mpodeccuil n 1axe
MIEHCHOHEPBI PaCCyXIaroT 00 3Toi Oosie3nu, ee npuunHax. Bupyc SARS-CoV-2 sBisercs HOBBIM 3MEPPKEHTHBIM MATOTCHOM U
MHOT'H€E BOIIPOCHI, CBSI3aHHBIE C €r0 N3yYeHUEM, OCTaIOTCA 1oKa Oe3 oTBeTa. B ToXe BpeMs, ¢ HaMH OCTAJIMCh U JPYrHe BUPYCHI,
BBI3bIBAIOLINE Pa3HOOOpa3Hble HH(PEKIIMOHHBIE 3a001eBaHus. [10MCK HOBBIX IIPOTHBOBHPYCHBIX areHTOB SIBIISIETCS OJHUM M3 IIPH-
OpPHUTETHBIX HANPABICHUN HCCIIEI0BAHUH B COBPEMEHHOW MEIUIIMHCKOW XMMHUH. Tak, HECMOTpSl Ha JECATUIIETHS HAIPSDKEHHON
00pBObI C NPUMEHEHNEM KaK (PapMaleBTHYECKUX, TaK U He(hapMalleBTUIECKUX METOJIOB, KaXIbIi I'0J] CE30HHBII T'PHIII MIPOJOIIKA-
€T BBI3BIBATH AMHJECMHUH 110 BCEMY MUPY.

HamiM KoJieKTHBOM UccieaoBareliel pa3padoTaH HOBBIN KilacC IPOTHBOBUPYCHBIX areHTOB Ha OCHOBE JIOCTYITHBIX MOHOTEP-
MIEHOB, KOTOPBIH MO>KHO OTHECTH K KaTHOHHBIM aMpuduibHbM BetecTBaM. OnmicaHHble HAMH COEIMHEHUsI ITPOSIBIISIIOT IUPOKUI
CHEKTpP IPOTHBOBUPYCHOM aKTUBHOCTH. Tak, HaMHu OOHapyKEHbI areHThl, aKTHBHBIE B OTHOILIEHUU BUPYCOB D0oia, MapOypr, opro-
MIOKC BUPYCOB, HIMPOKOTO CIIEKTPa BUPYCOB I'PUIIIIA, BUPyca XaHTaaH, BUpyca 3UKa H BUPYCa JKEITOH JINXOPAIKH.

Jlureparypa

1. Antivir. Res., 2015, v. 120, p. 126-133.

2. Europ. J. Med. Chem. 2017. V. 127. P. 661-670

3. Med. Chem. Commun., 2018, V. 9, N 12, Pp 2072-2082
4. Virology, V. 524, November 2018, Pp 69-77

5. Eur J.Org. Chem., 2021, V. 2021, N 3, Pp 452-463

6. BMC Lett., V. 40,2021, 127926

7. Molecules 2021, 26(8), 2235

8. Eur. J. Med. Chem., 2020, V. 207, 112726

Paboma evinonnena npu gunancosot noodepcke POOU, npoexm 20-04-60038.
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QJIEKTPOXUMHNYECKHUE PEAKIIUHU C YHACTUEM
TETEPOLIMKJIUYECKUX COEJUHEHUN

Axsapos JI.I.*°

“‘Uncmumym opeanuueckoul u gpusuuecxou xumuu um. A.E.Apby3zosa
DeoepanvHulil uccredosamenvekull yeump «Kasanckuii nayunsiii yenmp Poccutickoii akademuu Hayky,
420088, Kazanw, Apbyszosa 8
*Xumuueckuti uncmumym um. A.M.Bymneposa, Kazanckuii @edepanvubiil ynusepcumen,
420008, Kazanv, Kpemnesckas 29
e-mail: yakhvar@iopc.ru

Hcnonbs3oBanue QJICKTPOXUMUYCCKUX METOIOB B COBpeMeHHOﬁ XHUMHH CTAaHOBHUTCS BCe Oosee u Oonee NOoNyJIAPHBIM B TECYHCHUE
IOoCICAHUX net'. OCHOBHOE BHUMAaHUE YACTIACTCA CO3IaHUI0 HOBBIX 3Hepr006eperalom1/1x 1 DKOJIOTUYECKU OE30MacHBIX TEXHOJIO-
Ui MOJIYYCHUA NPAKTUYCCKU 3HAYUMBIX U BOCTpe6OBaHHLIX XUMHYECKUX COCAUHEHUI U HOBBIX MaTepuajaioB Ha UX OCHOBE. B aTtom
IJ1aHE COYE€TaHHUC CUHTECTUYCCKUX IJICKTPOXUMUYCCKUX METOAOB U KOOpI[PIHaHI/IOHHOﬁ XUMUHU ABJISICTCA aKTyaJIbHbBIM, TaK KakK 3TO
TTO3BOJIACT MMOJY4YaTb HOBBIC TUIILI KATATUTUYCCKUX CUCTEM U OCYIICCTBIATH XUMHWYCCKUC TPOLECCChI, KOTOPBIE, B pAAC CI1ydacB, HE-
JOCTYIIHBI ITPU UCTTIOJIb30BAHUHU OOBIYHEIX KJIACCUYECKHX MCTOIOB CHUHTEC3A. Msrkue YycCiioBud mponecca, OHHOCTaﬂHﬁHOCTL, IMUKJIIN-
YCCKas percHepalusa Karajin3aropa U UCIIOJIb30BaAHHUE HEAOPOToro u camoro yI[O6HOFO BUAA DOHEPIUU — DJICKTPHUUCCTBA, ABJISAIOTCA
OCHOBHBIMH JOCTOMHCTBAMHU DJICKTPOXUMHNYCCKUX METOOOB.

B HaCTOHHleﬁ JICKIIUM pacCMaTpuBarOTCA pa3pa60TaHHLIe IpU KUCIIOJIB30BAHUUN JJICKTPOXUMUYCCKUX METOHAOB MNPOLICCCHI I'c-
HEPUPOBAHUA U aKTUBAlIUW PA3JIMYHBIX THIIOB XUMHWYCCKUX COeZ[HHeHI/Iﬁ, 06pa3OBaHHLIX reTCPOUUKINYCCKUMU OPraHUuYCCKUMU
IMPOU3BOJAHBIMU: METAJITIOOPTAHUYCCKUX CUTMA-KOMIIJIEKCOB - aKTHBHBIX KaTaJINU3aTOPOB ITPOLECCOB 'OMO- U KPOCC-COUYE€TAaHUA Op-
TaHUYCCKUX TaJIOTCHUI0B, OJIMTOMCPU3AlIUN U TTOJIMMEPU3allnu anmeHaz, (bOC(pOpOpI‘aHI/I‘IeCKI/IX COCI[PIHGHI/IP'IS, a TaKXXC MarHuTo-
AKTHBHBIX KOMILJIEKCOB* 1 HaHOPa3sMCPHBIX KaTaJ'IPBaTOpOBS.

Jluteparypa

1. Gafurov Z.N., Kantyukov A.O., Kagilev A.A., Sinyashin O.G., Yakhvarov D.G. Coord. Chem. Rev., 2021, 442, 213986.

2. Yakhvarov D.G., Khusnuriyalova A.F., Sinyashin O.G. Organometallics, 2014, 33, 4574.

3. Gafurov Z.N., Kagilev A.A., Kantyukov A.O., Sinyashin O.G., Yakhvarov D.G. Coord. Chem. Rev., 2021, 438, 213889.

4. Yakhvarov D., Trofimova E., Sinyashin O., Kataeva O., Lonnecke P., Hey-Hawkins E., Petr A., Krupskaya Yu., Kataev V.,
Klingeler R., Biichner B. Inorg. Chem., 2011, 50, 4553.

5. Khusnuriyalova A.F., Petr A., Gubaidullin A.T., Sukhov A.V., Morozov V.1, Biichner B., Kataev V., Sinyashin O.G., Yakhvarov
D.G. Electrochim. Acta., 2018, 260, 324.

Paboma svinonnena npu purarncosoti noooepoicke cocyoapemeennozo 3aoanusi ®UIL] KazHI] PAH, PH® (npoexm 18-13-00442)
u PODU (npoexm 19-33-90288).
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PELHHUKJVIN3YEMBIE ®OTOPEJAOKC KATAJIN3ATOPDI
HA OCHOBE KOMIUVIEKCOB ITPOU3BOAHbIX
1,10-CEHAHTPOJIMHA

Abesn A.C.,> Mopo3skos I.B.,* SIkymeB A.A.,* 3eabkoB U.C.,"
ABepuH A.Jl.,* Bessmertnykh-Lemeune A.G.,° besxenkas WU.I1.*

“Mockosckuii ocyoapcmeennvitl Ynusepcumem umenu M.B. Jlomonocosa, Xumuueckuil ¢haxynomem,
119991, Mocksa, Jlenunckue eopwt 1c¢3,
5Ecole normale supérieure de Lyon, Laboratoire de Chimie, UMR 5182, ®panyus, Jluon, 46 Allée d’Italie
e-mail: antonabel@list.ru

®DoTopenoKe KaTajau3 ¢ UCIOIb30BaHHEeM BUAUMOro ceera (400-700 HM) aKTHBHO NPUMEHSETCS B COBPEMEHHOI OpraHuyecKoit
XMMUH, OTKPBIBAET HOBbIE BOBMOXKHOCTH ISl IPOBEAEHHs peakuuii ¢ ydactuem panukaioB. Ocoboe Mecto cpenu (orokaranuza-
TOPOB 3aHMMAIOT MOJUITUPUANHOBBIE KoMIuteKehl pyTeHusi(1]), nposistomye GoToKaraIuTHYECKyI0 aKTUBHOCTh B OOJIBIIMHCTBE
peakuuii, HO 1leHa (POTOKATAIN3ATOPOB CIYXKHUT OrPaHMYMBAIOIINM (HAaKTOPOM 3TOTO HampaBlieHHs. PelieHueM 3T1oil mpobieMsl
ABJIAETCS 00ecreueHre BO3MOKHOCTU 3((EKTUBHOTO OTAeNeHUs (POTOKATAIM3aTOPa OT PEaKLIUOHHON CMECH JJIsl IOBTOPHOTO HC-
MOJIb30BAHUSL.

(EtO),(0)P

RuPhenP

Uio67-RuPhenC

TiOs-RuPhenP

B nokmane OymyT paccMOTpEHBI MOAXOAB! K MONYYEHHIO (yHKIMOHAIM3UPOBAaHHBIX KoMiulekcoB Ru(Il) ¢ mpomsBomHbIMU
1,10-enanTponuna n co3manuro Ha ux ocHoBe pacTBOpMBIX (RuPhenP, RuPhenC) u reteporenusuposannsix (TiO,-RuPhenP,
UiO67-RuPhenC) pennkianzyemsix GoToKaTann3aropoB. Takxke OyJeT paccCMOTPEHbI BO3MOXXHOCTH ITPUMEHEHHS TaHHBIX KaTajH-
3aTOPOB B Pa3INYHBIX PEAKIUIX.

Paboma evinonnena npu gunancosou noooepocke PH® (npoexm 20-73-00103) u PODU (npoexm 18-29-04030).
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IHPOU3BOJAHBIE THA30JIO[3,2-a]IINPUMUINHA B
CHUHTE3E HOBBIX 'ETEPOLIUKJIOB

Arapkos A.C.,*° Hedenoa A.A.,° l'a6urosa J.P.,° Ucaamos /I.P.,* OBcssnnukos A.C.,»0
IlupsieB A.K.,* ConoBbeBa C.E.*®, AuTunun U.C.*°

“‘Uncmumym opeanuveckoul u gpusuuecxou xumuu um. A.E. Apoyzosa
@UI] Kazanckuii nayunoiii yenmp PAH, Kazanw, yn. Apbysosa, 0. 8.
e-mail: artem.agarkov.95.chem@mail.ru
*Kaszanckuil (TIpusonsicckuit) ¢hedepanvhulil ynusepcumen,
420008, Kazanw, yn. Kpemnesckas, 0. 29/1
‘Camapckuil 20Cy0apCmeeHHblll MeXHUYeCKUll YHU8epcumen,
443100, Camapa, yn. Monooozsapoetickas, 0.244

KoHieHCHpOoBaHHbBIE TeTEPOLIMKIMYECKHAE CUCTEMBI [TOCTOSHHO IPHUBJIEKAIOT BHUMaHNE XMMHUKOB U (papmakosioros. K mogoOHbsiM
CTPYKTYPaM OTHOCSTCS TUA30JIOIMPUMHUIMHBI, KOTOPBIE SBIISIOTCS MIEPCIIEKTUBHBIMU ISl pa3pabOTKH JIEKapCTBEHBIBIX BEIIECTB.

JanHas pabora MocBsiieHa CHHTE3Y NMPOU3BOAHBIX 2-apHITHAPAa30HOB THa30i0[2,3-a|nupuMuarHa U Tpuasono[4,3-a|nupu-
MUMHOB, a TaK)Ke OIIEHKE UX IIUTOTOKCUYHOCTH M BBIABICHUIO 3aBUCUMOCTH LIUTOTOKCHYHOCTh-CTPYKTYpa MOITYYEHHBIX TeTepo-

HUKIMYECKUX coenuHeHnid. [Tponssonbie Tpuasono[4,3-a|IupuMUIUHOB OBUTH MOJIYYCHBI B YCIOBHUAX HOBOM BOCCTAHOBUTEIILHOU
cucremel (NaBH,/V,0,/EtOH).

0
i Ar Ar- -:I - o
P o ATCHO %~ NH CICH,COOEt N’ ) Ph—NEN
l' El0,C—, =S - EWOL—, 5
P C(S)HNHz)z ;‘k:-_ NH ;-. N

Q : OH

- A \e ! ¥ ;

Ph _N = N k N B .[-::N & N Ph NEBHJ : -Ar __,I".__ :

EtO.C- *'rJ = E \‘_ N_ ﬂ

l‘; - hr V?DE : EtOZC-—Q}_‘ {_}‘" M Ph :

/A : YN :

Pucynok 1. Kpucmannuueckas cmpykmypa npouzsoousix 2-(apuneuopasunuiuden)[1,3]muasono [3,2-aJnupumuouna u
3-(euopoxcumemun)[1,2,4]mpuasonof4, 3-a]nupumuduna.

Jlureparypa
1. Lashmanova E.A., Agarkov A.S. Chem. Heterocycl. Comp., 2019, 55, 1217-1221

Paboma evinonnena npu unancosoii noooepoicke PODU, npoexm 20-33-90124.
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UCHOJbL30BAHUE OKCA3OJMHOBOM 3AIMUTHI,
KAK HOBBII MOJAXO0/ K HOJYYEHUIO
WUHAOJUJALETAMUAOB C BHICOKOM

BUOJOTUYECKON AKTUBHOCTBIO

AxcenoB JI.A., AkcenoB H.A., AkcenoBa U.B., AkcenoB A.B., [Iputbiko JL.A.

Cesepo-Kasxasckuil ghedepanvuwiii ynusepcumem, 355009, Poccus, Cmasponons, yi. Ihywkuna, o0.1a.
e-mail: mr.twos@mail.ru

CyniecTByeT MHOKECTBO 3aIUTHBIX TPYII JJIsl KapOaHUIIbHOW-, aMUHO-, THAPOKCH- I'PYIIII, HO NMPAKTHUECKH HE BCTPEYAFOTCS
3alllMTHBIE TPYNIbBI A1 aMuioB. Hamu panee ObUIM CHHTE3UPOBAHbI 2-apui-2-(3-MHI0IMII)aleTaMu/Ibl, 00Iaalonye BhICOKON
MIPOTUBOPAKOBOW aKTUBHOCTHIO. ITonbITKH peann3oBarh peakimio duinepa ¢ yuactuem 4-okco-OyTaHUTpHIIA, IPUBOJUIO K BHY-
TPUMOJIEKYJIIPHOM LIUKIIM3aLUK, C 00pa30BaHHEM NMUPUAa3UH-OHA, KAK OCHOBHOTO MTPOJYKTA.

N
Il
3
R2 R3 R3 R2 PPA RZ__N.
+ - Q g N R1+ HeN B
| N \NHZ H
=
)

Hamu Oblno mpeanonoxkeHo, 4To u30ekaTb BHYTPUMONEKYISIPHON LUKIM3AIHUU, YAACTCS, MPEBPATHB HUTPHIIBHYIO IPYIILY
4-0kco-2,4-nudeHnnOy TaHNTPHIIA B UKIMYESCKUH aHAJIOT WJIM IIPEBPATUB B 3aMEILCHHYIO aMUAHYIO Ipymily. Beenenune 3amurHoit
IPYHIIbI HA OCHOBE aMHHOITAHOJA MI03BOIMIIO MOMYYUTh HUKINYECKUE aHAJIOTU HHAOMUIAEeTaMUI0B.

3eq

H2N O R'R2?
OH H

N < O N j\"RZ Ph OH
GRUINEY e ol -
1R2
ph)k ph  ZnClp, 1eq  Ph P PhNHNH, H—Ph + N\,—Ph
MW 160°C N major NH
15-20 min

I[aHHaH OKCAa30JIMHOBas 3aliyuTa UMECT psJ IIPCUMYIICCTB: OHA JICTKO YAAJIACTCA B KHCIION Cpeac, MOXKECT IMO3BOJIUTDH YIIYUIINTH
(bapMaKOKI/IHeTI/IKy. Taxke HeMaJOBaXKHBIM SBJISICTCS HAIMYHE XHUPAJIBbHOI'O LHEHTPA U BO3MOXKXHOCTb PA3ACICHUC pa].[eMPI‘IeCKOﬁ
CMECH.

«Hccnedosanue gpinonnerno 3a cuem epanma Poccutickoeo Hayunozo ponoa Ne 2 1-73-00044, https://rscf.ru/project/21-73-00044/»
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OOTOAKTUBUPYEMBIE KPOCC-
JAET'NAPOTI'EHATUBHBIE C-N COYETAHUA
HUK/INYECKUX HUTPOHOB
C NH-COAEPKALNIUMHU AZOJIAMU B ITIPUCYTCTBUU
SELECTFLUOR®

Axvios A.A.,* Bapakcun M.B.,*® Yapymmn B.H.,*® Yynaxun O.H.*®°

“ Ypanvckuil ghedepanvhwiil ynugepcumem um. nepsozo llpesuoenma Poccuu b.H. Envyuna,
620002, Examepunbype, yi. Mupa, 19
e-mail: a.a.akulov@urfu.ru
¢ Unemumym opeanuueckozo cunmesa um. U.A. [Tocmoeckoeo YpO PAH,
620990, Examepunbype, ya. C. Kosanesckoii, 22

[ukanueckue HUTPOHBI NPEACTABIAIOT KJIACC COSAUHEHUH, BBIACIAIOMINXCSA HE TOJIBKO 33 CUET CBOMX YHUKAJIBHBIX MPUKIIAI-
HBIX CBOMCTB, HO U B CHJIy MHOTOTPaHHOM peakIMOHHON criocoOHOoCTH. Panee Hamu Obli1a onyOrMKoBaHa cepusi padoT, IEMOHCTPH-
PYIOLIHX MPEIPacONOKEHHOCTh MOAETBHBIX IUKIMUECKUX HUTPOHOB, 2H-NMHU1a301- 1 -OKCHA0B, BCTYIaTh B peakIui Kpocc-coue-
TaHHS C LIMPOKUM KPYTOM OpraHHMYECKHX CyOCTpaToOB, NPUBOSIINE K 00pPa30BaHHIO HOBBIX YIVIEPOI—YIIIEPOIHBIX CBSI3EH.

B macrosiimeM wuccneoBannu! mokaszano, uto 2H-ummuaason-l-okcuasl 1 (Cxema 1) crmocoOHBI MOABEPraThCs PEAKIHAM
KpOCC-JIerHIpOreHaTUBHOrO coueTanus ¢ psaoM NH-coneprkamux a3onos 2 B npucyTcTBuU pearenTa Selectfluor®, B pesynbrare
4ero MpoUCcXoAuT obpa3zoBanue HOBBIX cBs3ed C—N. IIpu 3ToM HaOmromanoch CyIECTBEHHOE YBEIWYEHUE BBIXOJOB NPOLYKTOB
coyeTaHus 3 B Cilydae, €CiIM B Ka4eCTBE MCTOYHMKA SHEPTHH UCIIOJIB30BAJIOCH BUIMMOE U3ydeHHE B CHHEM AMana30He JUITMH BOJH.

R3 1N R Selectfluor®:
R! N @ S © RS
= + (Ason electfluo _ I
RX@IH N - R2><,(\?/ ®~ci
ge

MeCN, Bo3agyx N .
H cvHue ceetoavonpl (440 HM) (e]S) Ason l\éj I'—@
2 40-45 °C, 6-8 u 3\ F'® 2BF;

25 npumepos
(BbIxoabl 4o 94 %)

Cxema 1. Kpocc-dezudpozenamuerule couemanus 2H-umuoason-1-oxcudos ¢ NH-azonamu.

Crour OTMETUTD, YTO U3YUCHNEC MEXaHN3Ma COUYCTAHHNS ITO3BOJINIIO YCTAHOBUTD €T0 CBO60}IHOpaZ[I/IKaJ'II)HyIO Ipuponay. B nacto-
AMIe€ BPpEMS IMPOAOIKACTCA aKTUBHAA pa60Ta I10 paCIUPEHUIO I'paHul] IPUMEHUMOCTHU pa3pa60TaHHoro CUHTCTHUYCCKOIO IIoaxoaa.

Jlureparypa
1. Akulov A.A., Varaksin M. V., Tsmokalyuk A.N., Charushin V.N., Chupakhin O.N. Green Chem., 2021, 23, 2049.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-43-01004.
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MNPOCTOM CUHTE3 MOHO®TOPUPOBAHHBIX
HPOU3BOJAHBIX ITUPPOJIOB
N3 B-O®TOP-p-HUTPOCTUPOJIOB

Asptomna A.C.,* Tagonun A.A.,° Hodpde C.JI.,° Henaiinenko B.I.?

“ Mockosckuii 2ocyoapcmeennuiti yHusepcumem um. M.B. Jlomonocosa,
119991, Mockea, Jlenunckuii copwv 1c3,
e-mail: alexander.aldoshin@gmail.com
® Uncmumym opeanuyecxou xumuu um. H.J]. 3enunckoeo PAH,
119991, Mocksa, Jlenunckuii npocnexm, 47

[TupponbHOE KOJBLO SBISETCS COCTABHOM YacThI0 MHOTHX MPUPOJHBIX U (hapMalleBTHUECKH aKTUBHBIX coeanHeHuit. [Tuppon
W €ro MpOM3BOJIHBIE IIMPOKO MCHOJIB3YIOTCS B KAYECTBE POMEKYTOUHBIX MPOIYKTOB B CHHTE3€ (papMaleBTHYEeCKUX MPEraparos,
arpoOXMMHKATOB, KpACUTENEH 1 IPYTUX EHHBIX OPraHHYeCKUX CoeNuHeHNit BKiroueHne ropa B MOJIEKYITY MOKET MOJIOKUTEIBHO
BIIMSITh HA PSAJl BAKHBIX (HapMaKOKHHETHICCKUX U (PU3UKO-XUMHUYESCKUX CBOWCTB JICKAPCTBEHHBIX cpelcTB? . Pa3paboTka HOBBIX
nyTei K GTOpCOAEPKAIIUM TIPOM3BOIHBIM MTHUPPOIIA IPEACTABISAET GONBIION HCCIIeMOBaTeNbCKUI HHTEpec

NN N2 1 1
I e o ;
e =~ /| I osu /0 [

R
I — N N — = W S
1 R rt, neat R2 rt, MeCN R2 |
F OZN F 3 F 4
CUHTeTMYeCKue 21 npumvep 20 npumepos
3KBMBaneHTbl Bbixog o 100% BbIxog 00 85%

Cxema 1. Ilonyuenue HOBbIX pmopcodepaicauyux npouseo0HbIX RUPPOLA

JlanHast paboTra MOCBSIIEHA MONYYEHHIO HOBBIX KJIACCOB MOHO(TOPHPOBAaHHBIX MPOM3BOAHBIX MHUppoina. MccinenoBaHo conpsi-
JKEHHOE TPHCOEUHEHNe 10 Muxaso muppoiioB K B-hrop-p-HuTpocTrponaM Oe3 ucrons3oBanus karanusaropa (Cxema 1). beuto
00HapyKEHO, YTO peaKnyst IPOTeKaeT 0e3 pacTBOpUTEIIs ¢ 00pasoBaHueM 2-(2-hTop-2-HuTpo-1-apumaTiun)- 1 H-mpponos 3. Dddek-
TUBHOCTb JJAHHOTO I10/1X0/1a ObIIa IMTPOJEMOHCTPHPOBAHA Ha IIMPOKOM CIIEKTpe PB-PTop-B-HUTPOCTHPOIIOB ¢ BBICOKUMH BBIXOJIAMU
LIENIeBBIX MPOAYKTOB. B cBOIO ouepe/h, aaaykThl 3 oka3aauch 3(p(HEeKTUBHBIME MTPEKypPCOPAMH ISl CHHTE3a HOBBIX 2-(2-¢Top-1-a-
pHIBHHWI)- | H-IMPpOIIOB 4 ITyTeM OTIIEIUICHUS] a30TUCTON KHCJIOTHI Mo jeiicTBueM ocHoBauus (Cxema 1). OmnmcaHHBIN Hamu
TIO/IXO/] SIBJISIETCS] HE3aMEHNMOH allbTepHATHBOM MPSIMOMY MPUCOETUHEHHIO MUPPOJIOB K HEYJOBUMBIM U HecTaOMIbHBIM 1-dropa-
LETUICHAM.

JIuteparypa

1. Gholap S.S. Eur. J. Med. Chem., 2016, 110, 13-31.

2. Wang B.C.; Wang L.J.; Jiang B.; Wang S.Y.; Wu N.; Li X.Q.; Shi D.Y. Mini Rev. Med. Chem., 2017, 17, 683—-692.
3. Gillis E.P;; Eastman K.J.; Hill M.D.; Donnelly D.J.; Meanwell N.A. J. Med. Chem., 2015, 58, 8315-8359.

4. Serdyuk O.V.; Muzalevskiy V.M.; Nenajdenko V.G. Synthesis, 2012, 44, 2115-2137.

Paboma evinonnena npu gunancosoti nooodepoicke PODU, npoexm 20-33-70132.
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DOS CTPATET'USA APATI'-JIUBAMHA HA OCHOBE
JAUKAPBOHUWJIBHBIX U APOMATUYECKHUX CH-KUCJIOT

Axmerosa B.P., AxmaagueB H.C., buk0yiaarosa 3.M.

Huemumym negpmexumuu u kamanuza YOUIL] PAH,
450077, Yeha, npocnexm Oxmsops 141,
e-mail: vnirara@mail.ru

JluBepcupuunpoBaHHO-OpUeHTHPOBaHHbIN cuHTe3 (DOS) — 3TO cTparerusi CHHTE3a OPraHN4eCKUX MOJIEKYJI B KOHLETIIIUH MHO-
TOBEKTOPHOTO MOJICINPOBaHUsI 0230BBIX CTPYKTYP C LEJIbIO CO3/1aHusI OMOITMOTEKN CTPYKTYPHO MJIH CTEPEOXMMUYECKH PasHo00pas-

HBIX MOJICKYJI IJIA OLICHKU UX OHMOAKTUBHOCTH.

, 0
L] ]

::ET - e ™ 13
= J __,.--"’"
Ll <L

141 )

Hame Banmanue coxycupoBano Ha CH-kncioTHble Ga3ucHBIE CyOCTpaThl, B KOTOPBIX MOJAEIUPYIOTCS TETEPONUKINIECKIE
CHCTEMBbI, OOHapy>KCHHBIE B HATYPAIBbHBIX MPOAYKTAX MM MOJIEKYJax JIEKAPCTBECHHBIX CPE/ICTB.

I.  Jduxapoorunsabie CH-KHCITOTHI

1,3-InkapOOHHUIbHBIE COSTUHEHUS (AUKETOHBI, alleTOYKCYCHBIH 3(Hp, MATOHOANHUTPHIT) U3YIEHBI B PEAKIHSIX TCTEPOINKIH-
3anuu myteM MKP ¢ anpperunamu, S- u N-aykneopmramu. JOC-MeToHOIOTHS B 3aBUCUMOCTH OT IPUPOJIBI CYOCTPATOB U pearcH-
TOB JaeT GHMOAKTUBHBIC CYIb(aHMI 3aMEICHHBIC TMPA30JIbl, OKCA30IIbl, TUPA30JIOHbI, TMPHANHBI I THAKPAYHIGUpHI -

II.  Apomarnueckue CH-KucCnoThI

DEHONBHBIC COCIMHEHHS TOIBEPrafOTCS aMUHO- M THOMETHIHPOBaHHMIO 110 C_,-H peakinOHHBIM LIEHTpaM ¢ 00pazoBaHHEM
O,N- win O,S-T0JIHACHTaHTHBIX TUTaHIO0B *, IPHMEHEHHBIX B AW3aifHe MeTalula- TeTePOLUKINICCKAX CHCTeM, (parMeHTapHO

CXOJHBIX C MCTaJ’IJ’IOCI)CpMeHTaMI/I, KOTOPBIC IMTPOSBIIAIOT q)apMaKOJ'IOFI/I‘ICCKI/Ie CBOMCTBA.

Jluteparypa
1. Akhmetova V.R., Akhmadiev N.S., Abdullin M.F., Dzhemileva L.U., D’yakonov V.A. RSC Adyv., 2020, 10, 15116-15123.

2. Akhmadiev N.S., Mescheryakova E.S., Khairullina V.R., Akhmetova V.R., Ibragimov A.G. Chem. Heterocycl. Comp. 2020,

56(4), 473-481.
3. Akhmadiev N.S., Mescheryakova E.S., Akhmetova V.R., Khairullina V.R., Khalilov L.M., Ibragimov A.G. J. of Mol. Struct.

2021, 1228, 129734.
4. Akhmetova V.R., Bikbulatova E.M., Mescheryakova E.S., Akhmadiev N.S., Abdullin M.F., Ibragimov A.G. Polyhedron 2020,

187, 114678.
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CHUHTE3 AKHEIITOPHbBIX MOJIEKYJI HA OCHOBE
HAPTO- U AHTPATUO®EHOBbBIX KAPKACOB

bapanos JI.C., [lonoB A.A., ImutpueB A.A., Kooesesa E.C.

HUncmumym xumuueckou kunemuxu u 2openusi um. B. B. Boesoockoco CO PAH,
630090, 2 Hosocubupck, yn. Hucmumymckas, 3,
e-mail: baranov@kinetics.nsc.ru

MaTepI/IaJ'H)I Ha OCHOBC TI/IO(I)GH-KOHJI@HCI/II)OB&HHBIX aueH0n0)106me CHCTEM SIBIIAIOTCS Haubojee NEPCIICKTUBHBIMU OpTaHU-
YCCKUMU HOHprOBO}IHI/IKaMI/Il'

Hamu pa3pa60TaHLI IIPOCTLBIC MMPOTOKOJIBI V1A CUHTE3a HOBOM TPYyHIIbI T-COMPSKCHHBIX aKICTOPHBIX MOJICKYJI HAa OCHOBE Ha(i)—
TO- U aHTpaTI/IO(l)eHOBBIX KapKaCoB pa3HOT0 CTPOCHUs, COACPKAIINX JUIITMAHOMECTUIICHOBLIC 3aMeCTUTEIN >, Hpoueﬂypbl npeayc-
MaTpUuBaIOT MPEBpAIICHUE B HECKOJIBKO CTaZ[I/Iﬁ KOMMCEPUCCKU AOCTYIHBIX 2-6pOMHa(1)TOXI/IHOHa U aMUHOAHTPAXWMHOHOB B COOT-
BETCTBYIOLINE LEJICBLIC MOJICKYJIbI. FJ'IaBHy}O POJIb B LICIIOYKE npeBpameHHﬁ UrpacT oTal aHHCSJIMPOBAHUS TI/IO(beHOBLIX KOJICIH K
XWHOHOBBIM spaM, KOTOpLIfI OCYHICCTBIIACTCA pa3HbIMHA crocobamu.

Jluteparypa

1. HeD., Zhao F., Jiang L., Wang C. Journal of Materials Chemistry A, 2018, 6, 8839.

2. Shatrova A.A., Baranov D.S., Uvarov M.N., Kazantsev M.S., Glebov E.M., Fadeev D.S. Kulik L.V. Zeitschrift fiir
Physikalische Chemie, 2017, 231, 425.

3. Baranov D.S., Uvarov M.N., Kazantsev M.S., Glebov E.M., Nevostruev D.A., Mostovich E.A., Antonova O.V., Kulik L.V.
European Journal of Organic Chemistry, 2018, 2259.

4. Baranov D.S., Krivenko O.L., Kazantsev M.S., Nevostruev D.A., Kobeleva E.S., Zinoviev V.A., Dmitriev A.A., Gritsan N.P,,
Kulik L.V. Synthetic Metals, 2019, 255, 116097.

5. Baranov D S., Nevostruev D.A., Kazantsev M.S., Zinoviev V.A., Zelentsova E.A.,. Dmitriev A.A, Gritsan N.P., Tsentalovich
Y.P., Kotova M., Diireth J., Sperlich A., Dyakonov V, Kulik L.V. ChemistrySelect 2021, 6, 6043-6049.

Paboma evinonnena npu gunancosoi nooodepocke PODU, npoexm 20-33-70126.
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I'MbPUJHBIE MATEPUAJIBI HA OCHOBE
OTAJTIOHUUAHNHOB METAJIJIOB KAK AKTUBHBIE CJION
XUMHUYECKUX CEHCOPOB

BbacoBa T.B.

Hnuemumym neopeanuuecxou xumuu um. A.B. Huxonaesa Cubupcroeo Omoenenus Poccutickou Akademuu
Hayk, 630090, Hosocubupck, npocnexm axademuxa Jlagpenmovesa 3,
e-mail: basova@niic.nsc.ru

Pa3BuTHe HOBBIX METO/IOB U IIOMCK HOBBIX MaTe€pHaJIOB AJIs CO3/1aHUS AKTUBHBIX CIIOEB CEHCOPOB ISl ONPEAETICHNUS TOKCUYHBIX
BEILIECTB B BOJIC M BO3/yX€ SIBIISICTCS aKTyaJIbHOM 3aqa4eil. [ mOpuaHble Marepualibl Ha OCHOBE (PTaIOIMaHMHOB METAJIIOB C yIve-
POAHBIMHM HAaHOTPYOKaMH U HAHOYACTHIIAMHU OJIarOPOIHBIX METAJIOB HAXOAT IIMPOKOE NIPUMEHEHHE B KaYeCTBE aKTUBHBIX CJIOEB
Pa3IMYHBIX CEHCOPHBIX yCTpoiicTB [1-3].

0.14 é E
Q.
012 N
0.10 %
<
0.08 £
I g
»n o
0.06- £ £
Q
£ g % o~
€ E 358 & <
0044 £ 5 8 2 ©
g0 S
-N s °
0024 5 S
0.00 ]\

T T T T T T T T
100 200 300 400 500 600 700 800 900 1000
Time (s)

B nannOi#i pabote mpeacTaBieH 0030p pe3yabTaToB, MOMYYEHHbBIX HAllleH HAyYHO! TPYIIIOH, IO HCTIONB30BAHHIO CIIOEB THOPHI-
HBIX MaTepHajoB HA OCHOBE (hTAJOIMAHMHOB METAIIOB C yrIepogHbiMu HaHOTpyOkamu (SWCNT) u HaHOYacTHIIAMH METaJIIOB
B Ka4eCTBE aKTHUBHBIX CJIOEB aJICOPONMOHHO-PE3NCTUBHBIX CEHCOPOB UIS ONPECICHUS Pa3IMYHbIX Ta30B. B xozxe nccnenoBanmit

N3YY€HO BIIMAHUSA IIPUPOIBI 3aMECTHUTEJICH BO (bTaJ'IOLII/IaHI/IHOBOM KOJIBIIE U METOZAOB ITOJTYYCHUA FI/IGPHI[HLIX MaTe€prajioB Ha CCHCOP-
HBIC CBOMCTBA TI0JTy9a€MBIX CJIOCB.
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Pucynox 1. Hz06padicenue, nonyueHHoe Memooom npoceeuusarujeli 1eKmpoHHOU MUKPOCKONUU (a), u OU(DPaKyuoOHHAs KaPMUHA
(6) nnenxu CoPc/Pd. Tunuunblii adcopbyuorno-pe3ucmughvitl cencoptvie omraux nienku CoPc (8).

Jluteparypa
1. Basova T.V., Polyakov M.S. Macroheterocycles, 2020, 30, 91.

2. Polyakov M., Ivanova V., Klyamer D., Koksoy B., Senocak A., Demirbas E., Durmus M., Basova T. Molecules 2020, 25, 2073.
3. Basova T., Ray A. ECS J. Solid State Sci. Technol. 2020, 9, 061001.

Paboma evinonnena npu gunancosoui noodeprcke PH®, npoexm 21-73-10142.
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CHUHTE3, POTOPU3NYECKUE U BUOJOTUNYECKHUE
CBOWCTBA ME30MOHHBIX (TUEHO[3,4-D]-1,2,3-
TPUA3OJIUN-4-WINJEH)-DTAH-1-OJIATOB

Bennckas H.I1.,* Exreimes A.K.," Yepubimena H.B.,* Benaccu 3., Munun A.C.,"
Mo3muna B.A.Y, Cienyxun I1.A.*

“Vpanvcxuii pedepanvroiii ynusepcumem, 620002, Examepunbype, Mupa 19,
e-mail: n.p.belskaya@urfu.ru
*Hoesocubupckuii 2ocyoapcmeennniii ynusepcumem, 630090, Hosocubupck, yu. [upocosa, 2
‘Uncmumym puzuxu memannos um. M.H. Muxeesa, YpO PAH,
620108, Examepunbype, ya. C. Kosanesckoii, 18
*Uncmumym opeanuueckoeo cunmesa um. U.A. [locmoeckozo, YpO PAH,
620219, Examepunbype, ya. C. Kosanesckoii, 22
SUncmumym ummynono2uu u gusuonozuu, YpO PAH,
620049, Examepunbype, yn. C. Kosanescxotu, 20

MBI CHHTE3UPOBAIIH U 0XapaKTEPU30BAIH HOBOE CEMEICTBO ME30MOHHBIX OUIMKITNYECKUX KOHICHCHPOBAHHBIX T€TEPOLIUKIIOB!,
YcoBepIIEHCTBOBAHHBII MMOJX0J MO3BOJIMI TTOJYYUTh CEPHI0 HOBBIX 1-(2-apwi-4H-tueno|3,4-d]-1,2,3-tpuaszon-2-uii-4-unuieH)-
9TaH-1-051aToB 1 00ecnedyns 60JIbILIOE Pa3HOOOpa3He CTPYKTYP 3a CUET BBE/ICHHS 3aMECTHUTENICH C Pa3IMYHBIMU XapaKTePHUCTUKAMHU
U UX KOMOWHAIMH, BBEACHHS T€TEPOLMKIMYECKHX ()ParMEHTOB M M3MEHEHHMsI KOJIMYECTBA apoOMaTH4ecKuX Kojen. KomrekcHbie
CHEKTpaJIbHbIE, TEOPETUUECKUE W OMOJOTMYECKUE MCCIIeIOBAaHHS BBIBWIM 0COOCHHOCTH (poTodu3nueckux M OUOIOTHUECKHX
CBOMCTB 3TUX COCTUHEHUI.

3 R e One-pot approach L
o TN N ". ’.- Me O
g \B/ ", 1.BrCH,COR* ne - CICHzCOMe 4 z —~0

N H 5 200
. o\ 2[0] N- J\f '
R/ N a N : N L

+
C::/L_ N'I'LI—L‘\/S R‘M reOR? NHR» .

. | . -
‘ Rz RL"  R'=EWG,EDG R:R*=Alkyl R‘=EWG, EDG

Cxema 1. Cunmes I-(2-apun-4H-mueno[3,4-d]-1,2,3-mpuason-2-uti-4-unuoen)-sman-1-onamos

JIuteparypa
1. benpckas H.I1., KokmapoB A.B. EnnceeBa A.U., ®an [Ix., bakyneB B.A. Xumus ecemepoyuxa. coeounenuii, 2011, 47, 564.

Paboma ewvinonnena npu Qunancosou noodepoicke PH®D, npoexm 20-13-00084. Aemopur 6razooapsm Cubupckuil
cynepkomnviomepwiil yenmp CO PAH.
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TFETEPOLIMKJIUMYECKHUE JOHOPBI I'AJIOTEHHBIX CBSI3EH
KAK OPTAHUYECKUE KATAJ/IM3ATOPDI

BoJjgorun JI.C.

Hucmumym xumuu Canxkm-Ilemepbypackoeo cocyoapcmeennozo ynusepcumema, Cankm-Ilemepoype, Ile-
mepeog, Ynusepcumemckuii npocnexkm 20.
e-mail: d.s.bolotin@spbu.ru

B TeueHMe moOCISHErO ASCATHICTHS ObUT JOCTUTHYT OMPOMHBIN IPOTpecc B 00JaCTH M3YYCHHUS] OpraHOKaTaan3aropoB. B To
BpeMsi KaK HEKOBAJICHTHBIN KaTaju3 ¢ y4acTHEeM BOJIOPOIHBIX CBSI3CH HA CETOMHAIIHUMN JEHb XOPOIIIO U3Y4eH, HCCIICIOBAaHUS B 00-

JIJaCTU TOMOT'€HHOI'O OpraHoKaTajin3a ¢ y4aCTUEM IaJIOTCHHbBIX CBsI3eH HaXoJiATCs Ha Ha4yaJbHOM CTaguur CBOCIO pa3BUTHUA U pa60T1>1
B OTOM HaIIpaBJICHUN UMCIOT BbICOKYIO aKTYaJIbHOCTb.

[\ [\ [\
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Sigma-home as a coordination site

Pl/leHOK 1. CpasHeHue MemalllOKOMNAEKCHbIX Kamaiu3zamopoe
U opedHUu4YeCcKux kamaaiuzamopoe — 60H0p06 2A102eHHbIX C6A3ell.

B noxnazne OyayT oOCyKaaThCs COBpEMEHHBIC TCHACHIMN B 00JIACTH CO3MaHMs OPraHOKaTAIM3aTOPOB Ha OCHOBE TaJIOT€HHBIX
cBsi3eil ¥ OyIyT MOKa3aHbI HX CXOJICTBA M Pa3JIMUMs C TPaIHIHOHHBIMH METAIOKOMIIEKCHBIMH KaTajan3aropamMu. B gactHocTH, Oy-
YT 00CYKIaThCSI TIEPCIIEKTUBEI CO3IaHMs HEUTPATbHO 3apsHKEHHBIX | ¥ KATHOHHBIX KaTanu3aropos Ha ocHose noma(l)? u noma(Ill)>.

Jumepamypa

1. Yunusova S.N., Bolotin D.S., Vovk M.A., Tolstoy P.M., Kukushkin V.Y., Eur. J. Org. Chem., 2020, 6763.
2. Sysoeva A.A., Novikov A.S., II’in M. V., Suslonov V.V.,Bolotin D.S., submitted.

3. Yunusova S.N., Novikov A.S., Soldatova N.S., Vovk M.A., Bolotin D.S., RSC A4dv., 2021, 11, 4574.
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PA3ZBETBJ/IEHHBIE OJIMT'OAPUJIEHCHUJIAHBI
C 9OOEKTUBHBIM BHYTPUMOJIEKYJISAPHBIM
HEPEHOCOM DHEPI'MA

Bopuier O.B., Cxoporenkniit M.C., Cypun H.M., 3a60opun E.A., [lonomapenko C.A.

Hucmumym cunmemuyeckux nonumepuuix mamepuanos um. H.C. Enuxononosa Poccutickoti Akademuu
Hayx, 117393, Mockea, yn. Ilpogcorosnas, 70,
e-mail: borshchev@ispm.ru

B pabote npejcraBiieH HOBBIN MOIX0 K CO31aHHIO 3()(HEKTHBHBIX JTIOMHHO(OPOB 3a CYET COCMHEHHUS IBYX THIIOB PA3IHMYHbBIX
XpoMo(OpOB Yepe3 aToM KpeMHHs1, Onarofapst 4eMmy pa3phIBaeTCsl CONPSDKEHNUE MEXILy HUMH M IIPOMCXOAUT UX (PUKCALUs B TIPO-
CTpPaHCTBE Ha paccTOstHUM 1-2 HM, He0OXoauMoM uisi 3G (EKTHBHOTO MepeHoca 3Heprun mo Mexanmsmy depcrepa’?. Usyuenue
CHEKTPaTbHO-TIOMUHECLEHTHBIX CBONCTB CHHTE3MPOBAHHBIX MOJIEKYJ MO3BOJIIIIO BBIIBUTH BIMSHHE MX XMUMHUYECKOTO CTPOCHHUS
U TIapaMeTPOB MOJIEKYJISIPHOU CTPYKTYpHI (00LIEro KoJMYecTBa JIOMUHO(OPOB B MAKPOMOJIEKYJIE, T€ WIM UHbIe KOMOMHAIMK pa3-
JIMYHBIX JIFOMUHECLEHTHBIX ()PArMeHTOB B CTPYKTYpe MaKpOMOJIEKYJIbI) Ha ONTHYECKHUE, 1 TIPEKIE BCETO JIIOMUHECIIEHTHBIC XapaK-

TEPUCTUKU TAKUX cucTem’.

Ilu\

Pucynox 1. Cxema HympumonexynapHo2o nepenoca sHepeuu.

CunresnpoBannsle KHJI MoryT ncnons3oBarbesi B BRICOKO3()()EKTUBHBIX MIIACTMACCOBBIX CHUHTHIUIATOPAX, CLIMHTHIUISIIMOH-
HBIX BOJIOKHaX C KOPOTKHM BPEMEHEM BBICBEUHMBAHMS, PA3IMYHBIX YCTPOHCTBAX B KaYECTBE CMECTUTEIEH CIEKTPa, B KAauyeCTBE
JIIOMUHECLIEHTHBIX CIIMBAIOIINX areHTOB AJsI ()YHKIIMOHAIBHBIX OPTaHOCHIOKCAHOBBIX TIOJIMMEPOB.

Jluteparypa

1. S.A.Ponomarenko at. al. Scientific Reports 2014, 4, 6549.

2. Yu.N. Luponosovat. al., Chem. Mater. 2009, 21, 447.

3. 0O.V. Borshchev at. al., Organic Photonics and Photovoltaics, 2017, 5 (1), 1-8.
4. 0O.V. Borshchev at. al., INEOS OPEN, 2019, 2 (4), 112-123.

Paboma evinonnena npu ghunancogoii noodepoicke PODU, npoexm Nel§-29-17006 mx.
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HOBASA «UMPOLUNG»-CTPATEI'UA C2-
OYHKIUOHAJIN3IALIUU ITUPUINUHOBOI'O KOJIBITA

byraenxo /I.LU., KapuaBa A.B.

Xumuueckuii gpaxynomem MI'Y umenu M. B. Jlomonocosa
119991, Mockea, Jlenunckue 2opwt 1/3,
e-mail: bugaenko@org.chem.msu.ru

3aMelleHHbIe 110 TOJIOKEHHIO 2 TUPUIMHBI ITUPOKO MCIIONB3YIOTCS B KQ4€CTBE JICKAPCTBEHHBIX MPENaparoB M JIMTAHA0B IS
TOMOTEHHOT'0 Karayiun3a. B cuity anexTpoHoepUIUTHOM PUPO/IBI TUPUANHOBOTO KOJIBIIA, TPAAUIMOHHBINA MOAXO0/ K QYHKIIMOHAIIH-
3aI[1M NOJIOKEHUsI 2 OCHOBAH Ha PeakUHsIX HyKJICOMUIBHBIX PEareHTOB C 2-rajlONUPHIUHAME WK N-OKCUAAMU TUPUANHOB. AJb-
TEPHATUBHBIN MO/IX0/l, OCHOBaHHBIH Ha MPUMEHEHUU PEaKHUU 2-IIUPUAMIHYKICO(UIBHBIX PEAreHTOB C 3JIEKTPO(HUIaMH, UCTIONb-
3yeTCsl B 3HAUUTEIBHON CTEIIEHH peke. DTOT MOAXO0/] CBSI3aH C IPUMEHEHUEM 2-TIMPUAMLIMTUEBBIX U -MarHUEBbIX COSIMHEHHH, KO-
TOpbIe 00/1aJat0T HU3KOH CTaOMIBHOCTBIO B CHILY JIeCTaOMIM3HUPYIOIIETO BIUSHUS HETIOACICHHOH IeKTPOHHOM Maphl aToMa a30Ta.
Peakunun nupuaun-N-okcu10B ¢ Ph.P B pazpaboTaHHbIX HAMM YCJIOBHAX 00€CTIEYHBAIOT PETHOCENEKTHBHBIN TIOXO0 K CUHTE3Y
(mupuanH-2-un)dpocponuersix coneit. [Tpu akruBaunun DABCO 3Tu conmu ciyxar CHHTETHY€CKUMH SKBUBaJICHTaMH (DYHKIIOHA-
JIM3UPOBAHHBIX 2-NUPHU/MJIAHUOHOB B PEAKIHUAX C AEKTPODYUILHBIMH PEareHTaMH.

R R\/ R
r 4 1 Ph3 DABCO /\/ I// I IIEII r,\/
TFAA N I -~ N\\ 3 N I
2. NaBr Ph ©
. Ph—P:* Ph Ph
/Ph |\Ph @ B .
B@ h ) N I \Ph 54 - 92%

. N®
n n 34 i 91 /0 [ﬁj B@ [ j B@
E" = D,0, RCHO, RC=NTs, R,C=0, RCOIm

Hogas “umpolung”-ctpaterus mo3sossiet npoectd C2-QpyHKIIHOHATHN3AINIO MTHPUITHOBOTO KOJIBIIA 3IEKTPOPHUIBHBIME pea-
TeHTaMH, He puleras K UCIIOF30BAHNI0 HECTAOMIBFHBIX METANIOOPTAaHWIECKUX peareHToB. Peakmmu (mupuanH-2-1mn)pochorn-
€BBIX COJICH OCYIIECTBUMEI C BEICOKOI 3()(EeKTHBHOCTBIO O€3 MPHMEHEHUI HU3KUX TEeMIepaTyp U A cyOCTpaToB, COmeprKalux
[IMaHO, HUTPO, KapOOHMIIEHBIE IPYIIIB], @ TAKXkKe aToMbl rajoreHa 1 CH-KUCIOTHBIE alKUIbHBIE 3aMECTHTEH, HECOBMECTHMBIC C
METaJUIOOPTaHUIECKUMH PeareHTaMH.

Paboma evinonnena npu punancosoti noodepocke PODH, npoexm 20-03-00456.
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HoAXOAbl K CUHTE3Y U TPAHCOOPMALUAM
HOJINPTOPDJIIABOHOB

Byprapr 51.B., lllepoakoB K.B., AprembeBa M.B., Casoytun B.U.

Hucmumym opeanuueckozo cunmesa um. M.A1. Ilocmosckozo
Ypanvckoco omoenenus Poccuiickoti Axademuu Hayk,
620108, 2. Ekamepunoype, yn. C. Kosanesckoii 22 / Axademuueckas 2(0)
e-mail: burgart@ios.uran.ru

B noknane paccMarpuBaroTcsi pa3iIMYHbIC acleKThl XUMUH MOIU(TOP(IaBOHOB, NEPCIIEKTUBHBIX JIIS CO3/IaHNsI OMOaKTUBHBIX
coennHeHuit. OOCYXKIA0TCsl OAXOABI K CHHTE3Y (NIaBOHOB, COJIEPIKAIIMX aTOMbI (PTOpa B pa3sIMuHBIX CTPYKTYPHBIX ()parMeHTax
(cxema 1), 1 0cOOEHHOCTH UX peaKluii ¢ aMHHOKHCIIOTaMK, OMOT€HHBIMUA aMHUHAMH ¥ TeTEPOLMKINUECKUMU aMiHamMu. HexoTopsie
MIPUMEPBI 3THX MTPEBpALeHNH pUBEAEHb! Ha cxeMe 2. Cpean CHHTE3UPOBAHHBIX POU3BOHBIX 0OHAPYKEHBI COSMHEHHUS C BBICO-
KHM aHTUMHUKPOOHBIM U MPOTHBOBUPYCHBIM JICHCTBHEM.

S5 A c

Cxema 1. Cmpykmypul CUHME3UPOBAHHBIX PMOpcodepircayux GragoHos

X O O
F Lo F OMe
| OMe «— | —
/N O “Ar F O~ MAr O OH
=l F =

Cxema 2. Hanpaenenus peakyuil 3-3ameujeHHbIX NOIUPMOPDIABOHO8 C AMUHAMU

Paboma svinonnena npu gunarcosoii noooepacke Poccutickoeo gponoa gpyroamenmanvuvix uccnedosanuil u Munucmepcmsa
npomviuiiennocmu u Hayku Ceeponosckou obnacmu (npoexm Ne 20-43-660011).
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HOBBIi MOJIXO/I 1JI51 AHAJIU3A
MHOTOKOMITOHEHTHBIX CMECEM U CJIOKHBIX
MPOLIECCOB METOJOM MACC-CIIEKTPOMETPUU

bypuikuna 10.B., Ananuxkos B.I1.

Hncmumym Opeanuuecxou Xumuu um. H./{. 3enuncroeo Poccutickou Axademuu Hayk,
119991, . Mockea, Jlenunckuti npocnexm, 47,
e-mail: ivanova@jioc.ac.ru

W3ydeHune KaTaTuTHYECKUX CUCTEM JJIsl CUHTE3a coequuernii co cBsi3pio C-C u C-S Ha CETOAHAIIHMN I1E€Hb ABIACTCS OXHUM U3
HauboJee TUHAMHYHO PA3BUBAIOIIMXCS HAIPABICHUH opranuueckoi xumun.' ceaenoBanne MexaHu3Ma XMMHUYECKUX TPOIIECCOB
3aHHUMAET 3HAYMTENbHYIO YaCTh pabOTHI, OHAKO, HECMOTPS Ha HAJIMYKE Pa3IHYHBIX (PU3UKO-XMMHUYECKUX METOIOB aHan3a, BO3-
HUKAIOT CJIOKHOCTH TPU M3YYCHUH MPOIECCOB in situ.

Macc-CrieKTpOMETPHS BBICOKOTO paspelleHNs] Ha CETOAHSIIHUM ICHb 3aHUMAET OJHY M3 JIUIUPYIOIINX MO3MIIUH CPEr COBPE-
MEHHBIX aHATUTUIECKUX METOJOB. Briaromapst CBoeil BRICOKO# Y4yBCTBUTEIBHOCTH, CKOPOCTH aHAIK3a U HH()OPMATUBHOCTH TaKON
MOAXO0 IUPOKO MCIIONIB3YETCS B XUMUH, OHOJIOTHH U MarepuaioBegaeHun.? [Ioaxopl st aHaIi3a Pa3IMIHbIX KIIACCOB COEIUHE-
HUM TIOCTOSIHHO COBEPILEHCTBYIOTCS.} VICIob30BaHue MOC/Ie0BaTEILHOTO 0TOOpa Mpo6 U3 CHCTEMBI TO3BOJISIET AHATM3UPOBAThH
HIMPOKHM KPYr HHTEPMEIUATOB, HAOIIOIATh KOHBEPCHIO MCXOMHBIX COEANHEHUM, 00pa3oBaHUe MPOAYKTOB PEAKIHMHA ¥ TOOOYHBIX
BeiecTB. [Ipu MpoBeIEHUH NPSAMOr0 HEMPEPHIBHOTO AETEKTUPOBAHMS U3 PEAKIIMOHHON CMECH B PEKUME PEATbHOTO BPEMEHU BO3-
MOKHO HaOJFOaTh MOBEJIECHHUE KITFOUEBBIX KOMITOHEHTOB PeaKIiu.*

OT/IENBHO CIEAyeT OTMETUTD UCITOIB30BAHUE MACC-CIIEKTPOMETPHH VISt U3y4YeHUs] (POTOXUMHUECKHUX peakiuii.® HempepriBHOE
BO30Y)KJIEHHE CMECH HETIOCPEICTBEHHO B MOHU3AI[MOHHON KaMepe Macc-CIIEKTPOMETPa MO3BOJISET 3a(hUKCUPOBATh LIEJIEBBIE H I10-
GOYHBIE MTPOAYKTHI PEAKIIUU. !

Jlureparypa

1. Burykina J.V., Shlapakov N.S., Gordeev E.G., Koenig B., Ananikov V.P., Chem. Sci., 2020, 11, 10061.

2. Burykina J.V., Boyko D.A., Ilyushenkova V.V., Eremin D.B., Ananikov V.P., Dokl. Phys. Chem., 2020, 492, 51.

3. Eremin D.B., Boyko D.A., Kostyukovich A.Yu., Burykina J.V., Denisova E.A., Anania M., Martens J., Berden G., Oomens J.,
Roithova J., Ananikov V.P., Chem. Eur. J., 2020, 26, 67, 15672.

4. Galushko A.S., Prima D.O., Burykina J.V., Ananikov V.P., Inorg. Chem. Front., 2021, 8, 3, 620.

5. Kostyukovich A.Yu., Burykina J.V., Eremin D.B., Ananikov V.P., Inorg. Chem., 2021, 60, 10, 7128.

6.. Zalesskiy S.S, Shlapakov N.S.,. Ananikov V.P, Chem. Sci., 2016, 7, 6740.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 21-13-00193.
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C(sp?)-H ®YHKLIUOHAJIM3ALUS B HEAPOMATUUYECKHUX
A3BATETEPOLMKJIAX JIJISI CO3JAHUS MEPCIEKTUBHBIX
MATEPHAJIOB JIJISI MOJIEKYJISIPHOM DJIEKTPOHUKH
U MEJULMHCKONA XUMUU

Bapakcun M.B.,*® CmbiiisieBa JI.A.,»° Mocees T./I.,* AkysioB A.A.,*
Yapymmn B.H.,*® Uynaxun O.H.*°

“ Ypanvckuii ghedepanvusiil ynusepcumem, 620002, Examepunoype, yi. Mupa, 19
e-mail: m.v.varaksin@urfu.ru
® Uncmumym opeanuueckoeo cunmesa um. U.A. Ilocmosckoco YpO PAH,
620990, Examepunoype, ya. C. Kosanesckoiu, 22

Mertoponorus C(sp?)-H GyHKIHOHATN3ANY SABISETCS OXHUM U3 Hanbosee 3Q(HEKTUBHBIX CHHTETHUECKHX HHCTPYMEHTOB B XH-
MHH a3areTepPOLMKINYECKIX COeTMHEeHUI. JJaHHbIe IpeBpallieHns] MOTYT ObITh ITPUMEHEHBI JUI MOAU(UKALIMN HEApOMaTHUECKIX
azarerepounkindeckux N-okcuzoB myreM nocrpoerus C-C u C-N cBs3eid Ipu UCHOJIB30BaHUH CIIENYIONINX CHHTETUYECKUX MO/~
XOJIOB: peaKLMK HyKIeo(QHIbHOro 3amemenus sogopona S ! (IIyme A), MeTaI-KaTanu3upyeMoro AeruAporeHaTHBHIO COYETaHUs!
(IIlymw B), a Taxoke paJMKaI-uHIYHPOBAHHOTO JieruaporenatuBHoro coueranus (CDC) [1-4].

way A Nucleophilic stibatititian of hydrogen reachons according to Addiion-Owidatian® S,/ 1A0) and “Additic

Elirmnation” 5, AE) protocals
Ocidation LN 1—
ek e Pecan's | E‘:NIE-'"-O] |
I et Mgl

O " Nu™ or NuH [
o — ; Nu
| Mucheopilic /
H Addeliticn 'T
Eliminatian Qﬂ | Sn [AE) |

|
[[[7]

Way B Transition mefal-mediated cross-dehydroganative coupling (COC) reactians
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JIuteparypa

1. Akulov A.A., Varaksin M. V., Mampuys P., Charushin V.N., Chupakhin O.N., Maes B.U.W. Org. Biomol. Chem., 2021, 19, 297.
2. Akulov A.A., Varaksin M. V., Tsmokalyuk A.N., Charushin V.N., Chupakhin O.N., Green Chem., 2021, 23, 2049.

3. Moseev T.D., Varaksin M. V., Gorlov D.A., Charushin V.N., Chupakhin O.N. J. Org. Chem., 2020, 85, 11124..

4. Smyshliaeva L.A., Varaksin M. V., Slepukhin P.A., Chupakhin O.N., Charushin V.N., Beilstein J. Org. Chem., 2018, 14, 2618.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-73-10077.
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CHUHTE3 HUK/IMYECKUX AHUWITIEPOKCHUI0OB

Buin B.A., Bapcersin S1.A., TepenTnheB A.O.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: vil@ioc.ac.ru

Bornee yem BexkoBast UCTOPHSL XUMHUH OPIraHNYECKHUX NEPOKCHIOB TECHO CBSI3aHA C MPOU3BOACTBOM IIUPOKOTO Psijia MPaKTUYECKU
LEHHBIX MOJIEKYJl U MaTepHajoB: MPOTUBOMAISIPHHHBIX, aHTUT€IbMUHTHBIX, U IPOTHBOMUKPOOHBIX MPENapaTroB, OKUCIUTEINEH,
HMHUIMATOPOB MOJIMMEPU3AIUH, a TaK)Ke B3PBIBUATHIX COeAUHEHU. HecMoTps Ha TONTyI0 HCTOPHIO pa3BUTH XUMHUH MEPOKCHUIIOB,
UX CEJIEKTUBHBIN CHHTE3 U TPYIHOAOCTYIHOCTh KaK OINpEeNIEHHBIX KIacCOB MEPOKCUIOB, TaK M OTAEIBHBIX CTPYKTYP OCTAIOTCA
(byHIaMeHTaIbHOI NPoOIEeMOiA.

Bt pazpaboTaHbl OIXOABI K CHHTE3Y B/y-THAPONEPOKCH PB/y-IIEPOKCUIAKTOHOB — CTAOMIIBHBIX HUKIMYECKUX NEPOKCH-HH-
TepmenuaroB Kpure, Ha ocHoBe B3aumozelicTeus keto3pupos ¢ H,O, B npucyrctun BF,-Et,O [1-3]. OGHapyxeHO, 4TO MsrKoe
BOCCTaHOBJICHUE T'HJIPOTIEPOKCU-TIEPOKCUIA TPUBOAMT K B/y-TUAPOKCH [B/y-TIEPOKCUIIAKTOHAM - CTAOMIIBHBIM LIUKJINYECKUM UHTEP-
menuaram Kpure [1, 3].

Lo}

O
- S H,0, in Et,0 oO~° Php o
OEt = HOO —_— HO )
, BF,- Et,0 ) n n
R

R’ R

HccnenoBanust B 00JacTH BHYTPUMOJIEKYJISIPHBIX B3aMMOJCHUCTBHI NPHUBEIM HAC K M3YyYSHHIO NPUPOABI (yHIaMEHTaIbHOTO
HHTEpMeraTa B XUMHH NEPOKCUIOB — MEepOKCHKapOeHneBoro nona. OTKpeITHE JecTadunnsupyoniero 3ddexra akuenTopHbIX
TPYIN Ha EPOKCHKApOEHUEBBIH HOH MO3BOIMIIO Pa3paboTaTh TPEXKOMIIOHEHTHYIO KOHIeHcanuio B-keTospupos, H O, u ciiupTos ¢
MOJTyYeHHEM HOBOTO KJIacca MEPOKCHUIOB - [3-aJIKOKCH-[-IIEPOKCHUIIAKTOHOB C BBIXOAaMH OT YMEPEHHOTO 710 BEICOKOTO [4].

D’DR YCUMEHHBLIA 0-0
RﬂL‘-Rz oBpaTHbLIi Rﬂ:kl)*ﬂ OTKpbITHE
nepokcHKkapGeHneBbIA -3ppeKT R R? HOBOW peakuuM
HOH R=EWG

Jluteparypa

1. V.A.Vil’, G.d.P. Gomes, O.V. Bityukov, K.A. Lyssenko, G.I. Nikishin, I.V. Alabugin, A.O. Terent’ev, Angew. Chem. Int. Ed.
2018, 7130, 3430.
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CTEPEOCEJIEKTUBHOE ITOJTYYEHMUE ITUPA3OJIbHbBIX
INPOU3BOJHbBIX KAM®OPBI

Bopo:xuoe H.W., ITerkoBa A.U., berornazkuna E.K.

MT'Y umenu M.B.Jlomonocosa, Xumuueckuii ghaxynomem, Mocxea, Poccus
e-mail: nvor@rambler.ru

CHHTE3 TreTepOLMKIIOB HA OCHOBE IPUPOIHBIX COSIMHEHUH SIBJISIETCS] OHUM U3 NEPCIEKTHUBHBIX HANpaBICHUH MEIUIIMHCKON U
opraHu4eckoi xumun. B HacTosiiee BpeMsi H3BECTHBI IPUMEPHI MOTYyUSHHS TeTEPOLUKINYECKUX CTPYKTYP, COAEpKAIIUX TepIie-
HOBBIW ()parMeHT, B TOM YHCIIE H POU3BOJHBIX nupasoia [1]. OqHako npyu CUHTE3€ TaKUX COEINUHEHHH, OCTPO CTOUT BOIPOC IPO-
BEJ/ICHHSI CTEPEOCEIEKTHBHOIO CHHTE3a, JUIsl ITOJY4YEHHsI COEIMHEHUI C ONpe/IeTICHHBIM PAacloNoKeHHeM 3aMecTeTuiieil. B paborax
[2,3] u3yuasncst BOnpoc cTepeoceeKTHBHOTO BOCCTaHOBJICHHS UMUHOB, ITOJY4Y€HHBIX Ha OCHOBE (+) KamM]opsl.

Hamu 66110 110Ka3aHO, 4TO IPU BOCCTAHOBICHUH OOPQTOPHIHBIX CONEH MONyYSHHBIX ITPY B3aUMOJIEHCTBIH KaM(pOpbI 1 3-apuii-
MUPa30JIMHOB, OOPTHIPUAOM HATPUsl 00pa3yeTcsi CMECh 9HOO- U 9K30-U30MEPHBIX IPOIYKTOB B COOTHOILEHUH 6:1 mociie nepekpu-
CTaJUIM3AIMU U3 MeTaHoua. Vcronb30BaHue TpUaLeTOKCHOOPTUAPH A HATPHsl, IPUBOAMIO K CMECH N30MEPOB J1aBasi COOTHOILICHHE
2:1 mocne nepekpUCTaAIM3aAMKA U3 METaHOIa. B MONBITKE BOCIIPOM3BECTH CTEPEOCEIEKTHBHOE BOCCTAHOBJICHHE OOPTHUAPHIIOM
Harpus B npucyTcTBuH coneit NiCl, [3] BMecTo oKHIaeMOro 3K30- n3oMepa Obljia MojryueHa cMech 1-00pHUIIPOU3BOAHBIX HPa-
30JIMHA U NIHpa3o0jia B COOTHOIEHHH 4:1:

i) NaBiH,, EtOH
it) NaBH(OA)s, THF
B ",
"\u.\;:' bk = N + rJN
N= iii) NaBH,, NiCl, -30°C N M
BF, R R

OCHOBBIBasICh Ha OTKPBITOIM HAMH MEPErpyHIIPOBKE MUPA30ITMHOBBIX COJICH, MOIyYCHHBIX Ha OCHOBE KaM(OPOXHHOHA, IPEIIIO-
JKEH METOJI TIOJTyYESHUS! ITUPA30IbHBIX MPOU3BOIHBIX C JTU-3HJIO M JH-3K30-PACIIONOKCHHEM 3aMECTHTEIEH.

R R
’ © N
.\\\N / C,Hs0OH, H,0, ¢ N NaBH, OH N7 ™R
- | BPC?
O O
l Pb(OAc),

NaBH, —
N ‘\(1
N R
OH
=

R =Me, Ph, 4-CIPh, 2,4-CIPh,4-BrPh, 4-MeOPh, 4-NO,Ph

Cmpyxkmypbl nonyueHnvlx coeourenull noomsepxcoensvi oanuvimu PCA.

Crircok JuTeparypsl

1. Uros” Gros'elj, at al // Tetrahedron. 2005. v. 61. p. 3991-3998.

2. Sokolova, N., et al., Discovery of a new class of antiviral compounds: Camphor imine derivatives. European journal of
medicinal chemistry, 2015. 105: p. 263-273.

3. Afanasyev, O.1, et al., Direct Reductive Amination of Camphor Using Iron Pentacarbonyl as Stoichiometric Reducing Agent:
Features and Limitations. European Journal of Organic Chemistry, 2020. 2020(39): p. 6289-6294

4. Vorozhtsov, N.I, et al., Synthesis and antiviral activity of novel 3-substituted pyrazolinium salts. Chemistry of Heterocyclic
Compounds, 2021.

Hccnedosanue svinonneno npu unancogoi noodepoicke PODU 6 pamkax nayunozo npoexma Ne 18-03-00680
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NMMUNAA30[4,5-¢]-1,2,4-TPUASZUHDBI B CUHTE3E HOBBIX
TETEPOLIMKJIUYECKUX COEJIUHEHUN

I'azuera I.A., U3mectbeB A.H., Bunorpagosa E.E., Bunorpanos /I.b.,
Kynuosa A.O.

Hncmumym opeanuueckou xumuu um. H.J]. 3enunckoeo Poccuiickou akademuu Hayk,
119991, Mocksa, Jlenunckuii npocnexm, 47
e-mail: gaz@ioc.ac.ru

1,2,4-Tpua3uHbl ABISAIOTCS MEPCICKTHUBHBIM KJIACCOM TeTEPOIUKIMYCCKUX COCTUHEHUH JIJIs OMCKA HAa UX OCHOBE OMOJIOTHYE-
CKH aKTHUBHBIX BEIIECTB, arpOXMMHUKATOB, Kpacureneil. Kpome Toro, 1,2,4-Tpua3uHbl, B TOM YKCIIE€ T€T€POAHHEINPOBAHHbBIE PHU-
MEpbI TAKKX COCAMHEHHM, Oiaroaaps pa3HooOpa3HOU PEAKIIMOHHOM CIIOCOOHOCTH MOT'YT MCIIOIb30BaThCS IS TOJYUYCHHUS JPYTUX
TeTePOLMKINYECKUX COSTUHEHH: MPOU3BOJHBIX MUPUANHA, TUPUMUIMHA, TPHUA30JIa, UMH1a30J1a.

C 1enbl0 CHHTE3a HOBBIX T'€TEPOIMKINYCCKHX COCTUHCHUN C MOTCHIMAIBHOW OMOJOTHMYECKONH aKTUBHOCTHIO B HACTOSINECH
paboTe paccMOTpeHbI peakinun umuaaszo[4,5-e]-1,2,4-rpua3un-3-THoHOB U uMKa30[4,5-e¢]tnazomno|3,2-b]-1,2,4-Tpua3un-7-0HOB,
MIPOTEKAIOIIUE C CY>KEHUEM, PACIIMPEHUEM WU TIEPErpyNIMUPOBKON TPUA3UHOBOTO WM THA30JIbHOTO ITUKJIA.

1

N—8 N=
S RN P RN
= . | X= /’I':zg—- x< 1 N
R HN- Rt 7 R RNS R Raﬁis
N N N'NH 0

R' R
N 0 \_coort
X< T =8 RUpsH O e
N—
rR2 R*H X=( II: i — \ ' R2H
NSNS COOR N N
R2 R -‘H"""H-q_‘ X:< [

Paboma evinonnena npu gunancosoti noodepocke PODH, npoexm 20-03-007635.
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CUHTE3 U CBOUCTBA
1,2,3-TPUA30.J10]5,1-b]1,3,4-TUATUABVTHOB

Lnyxapesa T.B.,»® BeicokoBa O.A.,* OobinennoB K.JI.,* Kasununa T.B. *

“ Ypanvckuii ghedepanvhwiil ynugepcumem umenu nepgozo Ilpesudenma Poccuu B.H. Envyuna,
620002, Poccus, Examepunbype, yn. Mupa, 19
b Unemumym opeanuueckozo cunmesa um. M. A. Ilocmosckozo YpO PAH,
620990, Poccus, Examepunbype, ya. C. Kosanesckoul, 22 / Akademuueckasi, 20
e-mail: taniagluhareva@yandex.ru

HecraniapTHbIM CIOCOOOM CHHTE3a TeTEPOLMKIMYECKHX CTPYKTYP SIBJSIETCSI METOJ| IIEPErPYIIIMPOBOK U TpaHchopMalmii o-
HUX T€TEePOLMKIIOB B APYTHE.

Hamu Obuia wucciaemoBana TpaHcopmarus —1,2,3-THaaua30dWITHAPA30HOB  QNBJICTHAOB W KETOHOB B 6,7-muru-
npo-SH-[1,2,3]tpuazono[5,1-b][1,3,4]tuaguazunel. OOHapyKeHO, YTO NpU B3aumoneictBuu 6,7-murunpo-SH-[1,2,3]rpuazono-
[5,1-b][1,3,4]Tnagna3uHoB ¢ OCHOBaHUsIME 00pasyrotcs S-OensmnuaeH-SH-[1,2,3]tpuasomno[5,1-b][1,3,4]tnanua3udbl mpu 3TOM
MIPOUCXOIUT NEPErpyNIupoBKa U AETUAPATAIHs] THAAUA3UHOBOTO IIHKIIA.

CO,Et CO,Et g
N—{’ N 1 N
" i R'=H, Base, EtOH N._
N‘s)\",‘H 4 EtN.EIOH N g — N7 S
- |
”\{ R3COCH,Br N
RE"

HccnenoBanue BIUSAHUA ITOJTYYSHHBIX BEIISCTB HA MPOJIU(EPALHIO )KUBOTHBIX KIETOK PA3IMYHBIX THUIIOB IOKa3alo, YTO OHU
M30UpaTeNbHO ONABISIIOT WM CTUMYJIUPYIOT UX Mpoiudepanyo. Hexotopsle n3 coeMHEHNI CTUMYITMPOBAIIA POCT HOPMAaJIbHBIX
(udpoOIACTOB KOXKHM YEIIOBEKA, OKA3bIBas IPH STOM WHTHOHpYIOIIee ICHCTBUE HA OITyXOJIEBBIE U TPaHC()OPMUPOBAHHEIC JTHHUU
KJIETOK.

DTHUnoBEIH 3hup 5’-(4-3TOKCHOCH30MN)-5’, 7’ - turHapociupo| uKIIonenTan-1,6’-[1,2,3]tpuazono[5,1-b] [1,3,4]tnagnazuu]-3’-
KapOOHOBOMW KUCIIOTHI OBLT H3y4YeH Ha KPbICax I JICYCHHS PE3aHBIX H 0XKOTOBBIX KOKHBIX paH. Bbu1o 0OHapy»KeHOo, 4To 3TO coeau-
HEHHEe OKa3bIBaeT CTUMYIHpYIoLIee AeiicTBre Ha mponudeparnio GruoOpodIacToB KOXKH, YBEIMYHBast pereHepaTuBHbIN MOTESHIUA
MOBpEXIeHHON TKaH!. OIleHKa TeUCHNS PAHEBOTO Ipoliecca IMoKa3aja, YTO UCTIOIb30BaHNE NCCIIEIYEMOTO BEIIECTBA SIBHO YCKOPS-
JI0 XOJI BOCCTaHOBHTEIIBHOMN pereHepaliy OKPOBOB M0 CPABHEHHIO C KOHTPOJIEM.
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CUAAC BYTA-1,3-IJUNUHOB C APUJIAZUTAMMU:
HETPUBUAJIBHASA PET'UOCEJIEKTUBHOCTbD

Toan A.U., Januakuna H.A., baiosa U.A.

HUncmumym Xumuu, Cankm-Ilemepbypeckuii cocyoapcmeennuiii ynusepcumem, 199034, Poccus, a.
Canxm-Ilemepbype, Ynusepcumemckas nabepedicnas, 0. 7/9,
e-mail: n_govdi@mail.ru

Menp-karanuzupyemoe asua-ankuHoBoe nukionpucoenuaenue (CuAAC) siBIseTCsl OJHUM M3 HAHOOJIee IIMPOKO HCIIOJb3ye-
MBIX METOZIOB cuHTe3a |,4-nmu3amenieHHbIx 1,2,3-Tpua3onoB u3 TepMUHAIBHBIX alKuHOB. OTKphiTHe CUAAC 14 TaJIoreHaIKHHOB
MO3BOJIAIIO MCTIOIB30BATh 3TY PEAKIIMIO ISl PETHOCEICKTHBHOTO IOy deHus S-ranores-1,4-nu3amenieHnsix 1,2,3-tpuasomnos’. He-
cMoTpst Ha TO, yto pyrenuii(Il)-karamusupyemoe asun-ankuHoBoe nukionpucoequaenne (RUAAC) i TepMUHAIBHBIX aJTKUHOB
MO3BOJISIET MOJIy4YaTh yke 1,5-musamerernnie 1,2,3-Tpua3onsl’, 3aMeHa TEPMHUHAIBHBIX aJKMHOB Ha I'aJIOTEHAIKUHBI, B CIy4ae
RuAAC, He MEHSIET PErHOCEIEKTUBHOCTD IIMKIONpUcoenuHenus’. CHHTE3UpOBaTh 4-OpOMTPHA30JIbI BCE JK€ MOXHO, HO TIPH KaTa-
JIM3e KOMILIeKcaMu Upuaust’. B To xe Bpemsi, BOPOC cHHTe3a 4-noj-1,5-1u3aMelleHHbIX TPHAa30JI10B OCTAETCS OTKPBITHIM.

Hamu 66110 00HAPY)KEHO, YTO IPU B3aUMOCHCTBUM 1-1on0yTa-1,3-THHHOB ¢ apHiIa3uaaMu 00pa3yeTcsl He TOIBKO 0XKHUIAEMbIH
1,4-Tpuazomn, HO TaKxke U BTOpoii 1,5-peruouzomep. IIpu aTom nons 1,5-Tprazona BozpacTaet Juisl apuiIa3uioB ¢ AIEKTPOHOAKIIETI-
TOPHBIMH 3aMECTHUTEISIMHU.

60 °C

Cul({PPhs)s ; :
Rl————1I Na—@-ﬂﬂ - : - s+
2 6-diMePy : M. :

1,4-Tpuazon 1,5-tpnason

Haiinennoe npeBpalieHye SBIsETCS YHUKAIbHON peakuen A HOA3aMEIICHHbBIX AUALETUIEHOBBIX COEAMHEHUHN U apoMaTHye-
CKHX a3U/I0B. 3aMeHa apiIa3u0B Ha AIKIIA3UIBI B CIyYae TUAETHIICHOB HITH JKe ITepeXo] OT HoA0yTaAUNHOB K MOAMOHOATKIHAM
JUTSL apUIIa3UIOB TAIOT UCKITIOYNTEIHHO MPUBBIYHEIC TPOXYKTHI 1,4-IIMKIOPHCOSTNHEHHUS.

Jluteparypa

1. Hein J.E. et al. Angew. Chem. Int. Ed., 2009, 48, 8081.

2. Zhang L. et al. J. Am. Chem. Soc,. 2005, 127, 15998.

3. Oakdale J.S. et al. Chem. Eur. J., 2014, 20, 11101.

4. Rasolofonjatovo E. et al. Org. Lett., 2013, 15, 4698 —4701.

Paboma evinonnena npu gunancosoui noodepocke PH®, npoexm 19-73-10077.
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HAIIPAXKEHHBIE '’ETEPOLHUK/IMYECKHUE AJIKUHBbI,
KOHAEHCUPOBAHHBIE C 'ETEPOLIUKJ/IAMMUA:
CHUHTE3 U IIPUMEHEHUE

Janunaxkuna H.A., baxosa U.A.

HUncmumym Xumuu, Cankm-Ilemepbypeckuii 2ocyoapcmeenHulll yHUgepcument,
199034, Poccus, e. Cankm-Ilemepoype, Ynusepcumemcxasn nabepesicnas, o. 7/9,
e-mail: n.danilkina@spbu.ru

AJIKWHBI ABJISIFOTCS CBSI3YIOUIMM CHHTETHUECKUM 3BEHOM MEXIY OCHOBHBIMM KJIacCaMHU OPTaHWYECKHX COCIMHEHMH, a TaKkKe
MTO3BOJISIIOT MEPEXOJUTH K PAa3IHYHBIM THIIAM I'€TE€POIMKINYECKUX MOIeKya. OTAeTbHOro BHUMAHUS 3aCiTy>KUBAIOT HAIPSKEHHBIE
LUKJIMYECKUE ANIKUHBIL. MHTepec K LUKIoaJKUHaM 00yCIIOBJIEH HE TOJILKO BHICOKMM CHHTETHYECKHM MOTEHLUAIOM «H30THYTOM»
TPOWHOIT CBA3H, HO U Oaroaps Ux MPaKTHYESCKOI IIEHHOCTH KaK MPOTHBOOIYXOJIEBBIX areHTOB (SHIMUHOBBIC AHTHOHOTHKH)! U KaKk
peareHToB [Uisi GHOOPTOTOHANBHOW OMOKOHBIOTAIINH ([[HKIOOKTHHBI ).

4 Electrophilic cyclization % Sonogashira coupling %" Nicholas reaction

/ X n=2 n=1 7
/10 //n R /8-

—— ——
\ é —— v Me —_— \ m
m=1-3
Y =S, C0O0; X=0, N-Ts, S
AHanorv eHguMHOBbIX
aHTMONOTUNKOB SPAAC peareHTbl

Hamu Ob11 pazpabotaH 00U CHHTETHUECKHUH MOAXO IS IOJyYSHHUS TeTEPOLUKIMISCKUX aHAJIOTOB CHANUHOBBIX aHTHONO-
TUKOB U MOHOALIETUIICHOBBIX IUKIOANKUHOB. CHHTE3 BKJIIOYAET TPU KIIOYEBBIX CTAJUH — JIEKTPOPHI-NIPOMOTHPYEMYO IIHKITH-
3aIMI0 TU- WIA MOHOAIIETUIICHOB, peakunio COHoOrammpsl ¥ 3aMblkaHue nukia no Hukonacy. JlaHHBIHA MOAX0]] TIO3BOJISIET BapbH-
pOBarh Kak MpUpPOJY MPUKOHASHCHPOBAHHOTO FETEPOIMKIIA, TAK U TIPHPOLY FeTepoaToMa B IUKIMYECKOM ajkuHe. BaxxHo, 4To 00a
TeTePOLUKINYECKUX DJIEMEHTa BIUSIOT Ha CTAOMIIBHOCTh LUKIMYECKUX AJIKHHOB M MX CBOWCTBA. PallMOHaNbHBIN CTPYKTYPHBIN
JIU3aifH ¢ IPUMEHEHHEM KBaHTOBO-XUMHYECKHX PACUETOB MO3BOJISIET TONy4YaTh KaK aHAJOTH €HIUMHOBBIX aHTHOMOTHUKOB, TaK U
SPAAC peareHTbl sl OMOKOHBIOTAIINY C ONTUMAIBLHBIM 0aTaHCOM CTA0HIBHOCTh-AKTUBHOCTb.

JIuteparypa

1. Romeo, R.; Giofre, S. V.; Chiacchio, M. A. Curr. Med. Chem. 2017, 24, 3433-3484.
2. Dommerholt, J.; Rutjes, F. P. J. T.; van Delft, F. L. Top. Curr. Chem. 2016, 374, 16.

Paboma evinonnena npu ¢hunancogoii noodepoicke PH® (21-13-00218) u PODH (20-03-00117).
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HUKJIOITPUCOEAUHEHMUE 1,4-CNCO-
JIMITOJIEM, TEHEPUPYEMBbBIX U3
AUIIUPA3OJIOANOKCAINA3ZOIINHOB

/Imutpues M.B., Beno3epoa A.WU., Kynranos B.E., Macausen A.H.

Ilepmckuti 2ocyoapcmeeHtblil HAYUOHAILHBLL UCCe008amelbCKULL YHUBepcument,
614068, Ilepws, yn. Bykupesa 15,
e-mail: dmax@psu.ru

3a mocieHNEe HECKOJIBKO JACCITUICTUI peakiiuu 1,3-IUnossIpHOTO IUKIONPUCOSAUHCHHS IPEBPATHIMCh B MOIIHBIN ¥ 3 deK-
TUBHBIA UHCTPYMEHT CHHTE3a IIMPOKOTO CIIEKTPa FeTePOIMKINYCCKUX COCAMHEHUH. B TO e BpeMs Ha CErOmHSANIHUN JEeHb H3-
BECTHO BEChbMa OTPAHHYCHHOE KOJHYECTBO CIIOCOOOB reHepupoBanus 1,4-gaumoneit. OQHUM M3 HanOoJIee 4acTO MCIOJIb3YEMbIX
CIoco00B reHepupoBaHus 1,4-TUTIONEH SBISIETCS B3aUMOJICHCTBUE a30TCOACPIKAIINX TETEPOLUKIIOB C AICKTPOHOACHUITUTHBIMU
aTKMHAMU WM allkeHaMHU, TO3BOJIsIIoIIee reHepupoBarth in situ 1,4-gunonun CNCC tuna. HegaBHO HaMu npe/jiokKeH HOBBIM METOT
reaepupoBanust 1,4-munoneit 0onee peaxkoro CNCO tuma, CoAepKaIIUX MUPa30JIbHbIA (PArMEHT, yTeM TEPMOJIN3a UX JUMEPOB —
3aMEIIEHHBIX AUITUPA30I0JUOKCAIMa30nHOB (cxema 1)!.

R PN oph - R I sl
2\'/0 N-N A R Ph
2 — ” A\ 2 2 — 4+2
R QR >R ﬁN ® [4+2]
)EO ] R2 N h
Ph
h

[4+3]

\J

Cxema 1.

I'enepupyemsie Takum criocodboM 1,4-CNCO-aumonu y4acTByroT B peakuusix [4+1], [4+2] u [4+3] uukinonpucoetuHeH s
Jluteparypa

1. Zhulanov V.E., Vigovskaya V.A., Dmitriev M. V., Silaichev P.S., Maslivets A.N., Rubin M. Organic & biomolecular chemistry,
2020, 18(17), 3382.

Paboma svinonnena npu ¢punancosoii noooepoicke PH® (npoexm Ne 19-13-00290).
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30JI0TO-KATAJ/IMBUPYEMBIE PEAKIIUU
HUKJIOITPUCOEAUMHEHUA UTHAMUWI0OB U IMAHAMU/10B
B CUHTE3E ASATETEPOLIUKJIOB

[lvooBueB A.1O.

Canxm-Ilemepoypeckuti 2ocyoapcmeeHHblil YHUgepcumemn,
199034, Canxkm-Ilemepbype, Ynusepcumemcras nabepesicnas, 7/9
e-mail: alexchem92@yandex.ru

HMuamuel — 3TO aMUJIbI, HECYIIUE aIKUHOBBIN ()parMeHT IPU aToOME a30Ta. biiaromapst CONpsHKEHUI0 aMHIHOTO a30Ta ¢ TPOU-
HOW yIJIepOA-yIIICPOIHOM CBSI3bI0, MHAMHU/IBI 00T JAI0T MOBBIMICHHOW PEAKIIMOHHOW CITIOCOOHOCTHIO MO CPABHEHHUIO ¢ OOBIYHBIMU
aJIKUHAMHU, a HATIPABJICHUE PEaKIMi HHAMHIOB IPEICKA3yeMO H JISTKO KOHTpoJupyeTcs. Beé 3To 00bsCHSET TaBUHOOOPA3HBINA POCT
qrcia MyOMuKaIuid, MOCBIEHHBIX XMMUU HHAMHJIOB B TIOocieqHee aecarmwietue. Ocoboe BHUMaHHE UCCIICIOBATEICH MTPUBICKAIOT
PeaKIUy UKIONPUCOCIMHECHUS HHAMIIOB, BEAYIIUE K Pa3HOOOPa3HBIM reTePOITUKIIAM.

B npencrarisiemoM fokiaae OyeT pacCMOTPEHBI CIIEAYIONINE Pe3yNbTaThl, TOJYUYCHHBIC B HAyYHOU rpyme qokianduka (Pu-
CYHOK 1):

*  30JI0TO- ¥ KHCIIOTO- KaTaJIu3UPyEeMbIil peTHOIUBEPreHTHBIN CUHTE3 2,4,6-TpUaMUHOMUPUMUANHOB U 1,3-THaMUHOU30XHUHO-

JIMHOB U3 MHAMUJIOB ¥ IUaHaMua0B [Adv. Synth. Catal., 2020, 362, 2672; Org. Biomol. Chem., 2021, 19, B neuatu];
*  30JI0TO-KaTaJIM3UPYEMbIl CHHTE3 2,6-THaMUHOIUPUINHOB U3 CHUHAMUJIOB U ninanamuoB [J. Org. Chem., 2021, 86, 7218];
*  30JI0TO-KaTaJU3UPYEMbIil CHHTE3 3-KapOOIMHOB U3 UHIOJUINHAMU/IOB U [IMAHAMH/IOB.

N R?
1
R~ N R~ |
| S
SN NN
d—=—N + N-=N
il
= | = N
R—
= =N
EWG R!
2 1 _ 2 _ -
N N N..R Ne= “R2
Pucynoxk 1

Paboma evinonnena npu gpunancosoti nooodepocke PH®, npoexm 20-73-10022.
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IMDAYV INOAXOJA B CUHTE3E
MNOJUT'ETEPOLMKJIMYECKUX COEIUMHEHUM

3aiiues B.I1L., Ilpucsxkuiok E.JL., Axosiaesa E./L., Ilokasees K.M.,
Haguposa M.A., MepuaJos I.®., 3yoxos ®.U.

Poccutickuii ynugepcumem opysicovl Hapooos, Poccus, 117198, Mockea, yn. Mukayxo-Maxnas, 6,
e-mail: vzaitsev@sci.pfu.edu.ru

B Hacrosieit pabote 00001IEHbI JaHHBIE, KACAIOIIUECS PEaKLUH BHY TPUMOJIEKYISIPHOTO [4+2] HMKIONPUCOCAMHEHNST BUHUII-
3aMeIlIeHHBIX (ypaHOB, THO()EHOB, MUPPOJIOB, HHAOIOB U H30kca30moB (IMDAV peakius). !

O~ i _
&'__Qi I I N-R' IMDAV - Intramolecular Diels-Alder \\_{N”F I {N‘W
¢ 7 MY reaction in Vinylarenes Tl
- HR;%?HDL_ R Y Me HTS H tl;o, 0

-f" P N..\__,-"'ﬁ"'\l_.-- .
,\[ ~ i o ;—,\r ROBD %"J“r’*-“w:a’m_R
i =4 u
CDZH 2z N~R1 HNE;I--H,{N R cadho
HDZG H o o

[pennoskeHHBIH OAX0 OTIIMYAETCS MPOCTOTOM, MaJIOCTaIMIHOCTBIO M MPUBOAMT K IOIyYSHUIO OOJBIIONH OMOINOTEKH MOTH-
TeTEePOLMKINYECKUX COETUHEHN.

JIuteparypa

1. Nadirova M.A., Laba Y.V., Zaytsev V.P. et al. Synthesis, 2020, 52, 2196.

2. Horak Y.I., Lytvyn R.Z., Laba Y.V., Zaytsev V.P. et al. Tetrahedron Lett, 2017, 58, 4103.
3. Zubkov F.I., Zaytsev V.P., Mertsalov D.F. et al. Tetrahedron, 2016, 72, 2239.

4. Horak Y.I., Lytvyn R.Z., Zaytsev V.P. et al. Tetrahedron Lett, 2015, 56, 4499.

Paboma evinonnena npu ghunancogoii nooodepoicxke PODU, npoexmor 19-03-00807 A u 19-53-04002 Ben _mon_a.
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JOHOPHO-AKHEIITOPHBIE HUKJOITPOITAHBI:
PEAKIIUU U3OMEPUBALIUU, TUMEPU3AIIUNU
N PACHIUPEHUS HUKJIA

Heanosa O.A.* Yaraposckmuii A.O.,* ’Koxos C.C.," AuapeeB U.A.,° ParmanoBa H.K.,°
Pui6akoB B.b.,* Tpymkos U.B.%

“MI'Y umenu M.B.Jlomonocosa, Xumuueckutl ¢haxynomem,
119991, Mockea, Jlenunckue eopwt, 0. 1, cmp. 3, I'CII-3,
e-mail: iv@kinet.chem.msu.ru
S@I'BY «HMHUL] AT OU um. [Imumpus Pozauesa» Munzopaea Poccuu
¢ Uncmumym opeanuuecxou xumuu um. H./{. 3eruncxozo

JIOHOpHO-aKIeNTOPHbIE LIUKIIONPONAaHbI 3aPEKOMEHI0BAIIHN ce0sl KaK YJOOHbIE CTPOUTENbHBIE OJIOKH B CHHTE3€ IIMPOKOTO pa3-
HOOOpasus rerepounkiIoB. [IpucyTcTBHE MHOTHX PEaKLIMOHHBIX LIEHTPOB B X MOJIEKYJIaX MO3BOJISET UM y4acTBOBAaTh B IIUPOKOM
CHEKTPE aTOM-3KOHOMHYHBIX MPOLIECCOB, B TOM YHCIIE IPOTEKAIOIIMX 0e3 Kakoro-imdo maprHepa,l-3 a MMEHHO: a) B peakLusIx
n30Mepu3anuy, 0) peakuax paclupeHus UK U C) B UKJIOAUMEPH3aLUIX. DTH MPEBPALICHUS OTKPHIBAIOT 3()(DEKTUBHBIE ITyTH
K CUHTE3y Pa3JIMYHbIX OMOAKTHBHBIX COCIMHEHUH, ITPU ITOM XEMO- U CTEPEOCEIEKTHBHOCTh IIPOLIECCOB MOXKHO PETYIIMPOBATh yC-
JIOBUSIMU ITPOBE/ICHUS PEaKLIUH, B IEPBYIO 04Yepe/Ib, MpUMEeHIeMoH KucaoTol JIpronca, a Takke IPUPOIOH TOHOPHOTO 3aMECTHTEI.

uaoMepusauu,q

_pacwupenue _
~ qukma
Gumepuaaqun

D - doHopHas epynna (ankeHun, Ar, HetAr,
6 mom qucrie Ind)
A,A’ - akuyenmopHsle epynrb|

Jluteparypa

1. Ivanova O.A.; Andronov V.A.; Vasin V.S.; Shumsky A.N.; Rybakov, V.B.; Voskressensky, L.G.; Trushkov, I.V. Org. Lett.
2018, 20, 7947.

2. Ivanova O.A., Andronov V.A., Levina L.I., Chagarovskiy A.O., Voskressensky L.G., Trushkov .V. Molecules 2019, 24, 1 (57).

3. Chagarovskiy A.O., Vasin V.S., Kuznetsov V.V,, Ivanova O.A., Rybakov V.B., Shumsky A. N., Makhova N.N., Trushkov I.V.
Angew. Chem., Int. Ed. 2018, 57, 10338.

Paboma evinonnena npu ghunancogoii nooodepoicke PH®, npoexm Ne 21-73-20095.

103




QKus!

1210-16.10.2021

CHUHTE3 U PEAKIHIMUOHHAA CITOCOBHOCTD
BUHWJIBEH3NO/JOKCOJIOB

Wommmypa A.,* Caiito A.," llocraukos I1.C.,* FOcy6os M.C.?

“ Uccneoosamenvbckas wWKoaa XUMUYECKUX U OUOMEOUYUHCKUX MEXHOI02U,
Tomckuu nonumexnuueckuti ynugepcumem, 634050, Tomck, npocnexm Jlenuna 30,
e-mail: yoshimura@tpu.ru
% Tokyo University of Agriculture and Technology, Division of Applied Chemistry, Japan,
183-8538 Tokyo, Fuchu, Harumicho, 3 Chome—8—1

[TpousBoaHbIE OEH3UOMIOKCOIOB IPHUMEHSIIOTCSI B OPraHMYeCKOM CHHTE3€ B KaueCTBE YHHUBEPCAIIbHBIX OKUCIUTENEH Ui pas-
IUYHBIX cyOcTparoB.! B mocneaHee BpeMsi 3HAYUTEIBHO BO3POCIO BHUMAHHE K BUHHIIOCH3UOMIOKCONAM, KOTOPBIE MOTYT dddek-
THUBHO HCIIOJIBb30BAThCS B PEAKIHMAX ANKSHUIUPOBaHUs. B nuteparype’* omucaHbl pa3iinyHbie METOIBI MX CHHTE3a M MMOKA3aHa HX
PEaKIMOHHAs COCOOHOCTD, OJJHAKO, paHee He OblIa H3yYeHa BOSMOXKHOCTh [OJIy4eHHs. BUHUIOEH3HOJ0KCOJIOB, UCIIOIb3Yys B Kade-
CTBE CyOCTpaTOB ICEBIOMKINUECKUE BUHWI-IIPOU3BOIHBIE coeanHeHus noiuBaneHTHoro noaa (I11). Tak, Mbl npeasiaraem oo11yto
METOJIMKY CHHTe3a NCEBAOLMKIMYECKHX BUHWI-IIPOU3BOAHBIX coennHenuit nona (I11), koropsie MOTYT OBITh JIETKO MONY4YEeHbI U3
2-n0/1031I0EH30HOM KUCIIOTHI U COOTBETCTBYIOIIETO aJIKWHA B IMPUCYTCTBUH TPU(PTOPMETAHCYIIL(OKUCIOTH WM €€ aHTHIpUIa
(pucyHoK 1).

R - R
To—( , O™ Na—(
HO— TfOH I----0
or R’ | NaN3 R’
| S o, R— R Tf,0 N OH 18-Crown-6 | A 0
X// o CH,Cl,, rt X// CH,Cl,, -78 °C to rt X//

Pucynox 1. Cunmes nce80OyUKIULECKUX UHUT-NPOU3B00HBIX coedunenuil uooa (I111)

HOJ’Iy‘-ICHHI)Ie IICCBAOLUKINYCCKHUEC BI/IHI/IJ'I6CH31/IOJ10KCOJ'H)I MOTyT OBITH MEPEBCACHBI B HUKIIMYCCKYIO (I)OpMy 0e3 U3MEHEHHS
KOH(bI/IpraHI/II/I npu KpaTHOﬁ CBsA3U, UCTIOJIB3Yd PCAKINIO TPUCOCANHCHUA-DJIMMUHUPOBAHU.

Jluteparypa

1. N. Declas, G. Pisella, J. Waser. Helv. Chim. Acta, 2020, 103, 12, €2000191.

2. W. Ding, J. Chai, C. Wang, J. Wu, N. Yoshikai, J. Am. Chem. Soc., 2020, 142, 8619.

3. P. Caramenti, N. Declas, R. Tessier, M. D. Wodrich, J. Waser, Chem. Sci., 2019, 10, 3223.

4. L. Castoldi, E. M. Di Tommaso, M. Reitti, B. Graefen, B. Olofsson, Angew. Chem. Int. Ed., 2020, 59, 15512.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 21-73-20031.
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I'ETEPOHUK/INYECKHUE XPOMO®OPBI COCTABA
AHWINH-IUBUHNJIXNUHOKCAJINH-
TPULIUAHOJIUTUJAPO®YPAH: CUHTE3, CBOMCTBA
N OPEMTOCEKYHIHASA
HEJUHEWHO-ONITUYECKAS AKTUBHOCTH
«I'OCTbH-XO34AUH» NOJIUMEPOB HA UX OCHOBE

Kanuuun A.A.,* ®a3zneesa [.M.,* Ucaamosa JI.H.,* lllapunosa C.M.,*
Baxonuna T.A.,” llImenes A.I.,° Bajgakuna M.IO. ?

‘Uncmumym opeanuueckoul u gpusuuecxou xumuu um. A. E. Apoyzoea @edepanbHoco ucciedosamenbCcko2o
yenmpa «Kazanckuii nayunoui yenmp PAH»,
420088, Poccus e. Kazanw, yn. Axademuxa Apoyzosa, 8;
e-mail: kalesha007@mail.ru
K. 1 - 1 E.K. 3asoii
azanckull ghuzuxo-mexnudeckuti uncmumym um. E. K. 3agoiickoeo
DeodepanvHoeo uccredosamenvckoeo yenmpa «Kaszancxuii nayunoiii yenmp PAH»,
420029, Poccus, e. Kazanv, Cubupcxuti mpaxm, 10/7

B noknazne obcyxnatorcs cuHTe3 u (oro-usnyeckue cBolcTBa XpoMO(pOPOB COCTaBa aHWJIMH-IUBUHHIXHMHOKCAIMH-TPULINA-
nopurunpodypan (I, I) ¢ pasnuyHBIME 3aMECTUTEINISIMH B JIOHOPHOM/aKLETITOPHOM (pparMeHTax U HenauHelHo-onTrueckas (HJ10)
AKTUBHOCTH JJIEKTPETHPOBAHHBIX TOHKHX IUICHOK KOMITO3UIIMOHHBIX MaTepHajioB Ha OCHOBE TOJMMETHUIIMETaKpHiIaTa U COCAMHEHUI
I u 11, u3ydeHHass METOIOM FeHEPAIMK BTOPOI TAPMOHUKY C MPHUMEHEHUEM (heMTOCEKYHIHOTO Jla3epHOro m3nydeHus (A=1028 um).

R v
35
RZ

pm/V
30
R T 25
R! 20
N X a-10% .
Me mb-15%
XY T mc-20% 10
R3 md-25% 5
me- 305
\ D
1'12 X-Y = -N—C(Ph)- -N(Pr)C(O) an Chremophores-guests |a
Cxema 1. Cunmes xponogopos I u II; Pucynox 1. HJIO koa¢pdpuyuenmot, d33 mamepuanos,

OONUPOBAHHBIX PAZTUYHBIM MACC. % codepiicanuem mpems
xpomopopamu I ¢ R'= Ph (Ia), Tol (Ib), PhCy (Ic) u llc ¢ R*=
PhCy (015 6cex R'= R’= Bu, R°*= H) [1].

Jluteparypa:

1. Kalinin A.A., Islamova L.N., Shmelev A.G., Fazleeva G.M., Fominykh O.D., Dudkina Y.B., Vakhonina T.A., Levitskaya A.L,
Sharipova A.V., Mukhtarov A.S., Khamatgalimov A.R., Nizameev [.R., Budnikova Y.H., Balakina M.Y. Dyes Pigm. 2021,
184, 108801.

Paboma evinonnena npu noooepaicke PH® (epanm Ne 21-13-00206).
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HOBBIE HOAXOJbI K 3,4-TUAPUJIN3O0OKCA3OJIAM -
AHAJIOI'AM KOMBPETACTATHUHA A4

Kaperuukos I.JI., MoceitueBa A.A., Bacunbea JI.A., bonaapenko O.b.

Mockosckuti cocyoapcmeennsiii ynusepcumem umenu M. B. Jlomonocosa,
Poccuiickas @edepayus, 119991, Mocksa, Jlenunckue eopwi, 1.
e-mail: geokaret@yandex.ru

Cucrema TyOyITHHOBBIX MHKPOTPYOOYEK HUIPAET BAXKHYIO POJIb BO MHOTHUX KJIETOYHBIX MPOIIECCaX, MO3TOMY OHH CUUTAFOTCS
MPUBJIEKATENILHON MHIIIEHBIO IS TOTEHI[HAIBHBIX IPOTHBOOIYXOJIEBBIX areHToB. Kombpemacmamun A-4 SBIsE€TCS OMHUM U3 HaW-
6oJiee MEPCIEKTUBHBIX TyOYIMH-HHTHOUPYOLIMX JIMTAHI0B, TOCKOJBKY MPOSIBISET UCKIFOUMTENBHYIO IIUTOTOKCHYHOCTD 110 OTHO-
HIEHHIO K MHOKECTBY JIMHUH OIyXO0JI€BbIX KiIeTOK!. OHAKO B CBA3H C HU3KMM 0aphepoM IePeXojia U3 aKTUBHOM y1C- B HEAKTUBHYIO
mparc-GhopMy | TUIOXOH pacTBOpUMOCThI0 Kombpemacmamuna A4 HeoOxoaumMa pa3padoTka ero 6oJiee CTadMIbHBIX aHAIOTOB.

Penrenuem koHpopMannonHoi mpodiiemsr Kombpemacmamuna A4 sieisercs Gukcaiys oJeQHHOTO pparMeHTa MyTeM BKITIoUe-
HUSI €70 B TETEPOLUKINIECKYIO CTPYKTYPY, B YaCTHOCTH, B H30KCA30JIbHBIN UK,

\?_
g
3
\Q‘_
2

R
Onl.i 5
=\ MaC R;
- — .. a,,r::m =
= 1NTME— ~ ..‘N,G ] o fD
S N
|/f EtyN. CH,Cly I/‘, NOSO,Cl or Noas.m m he @
L] S0
. 21TEAF, MeOH . — CHLMO, a! 60-80% DMEH.0 = 0-Srt
Me Ry= 3-OFy, 4-CFy 4-C1, 4-F. 4-OMe, 3N0, 3-MNH; (4-OMe, 3-N0,). (4-OMe, 3-NH,),
— A-0CFy (4-DCFy 3-MO ), (4-00Fy 3-NH;), I:J-DEF;H. MO, (-{-DEF;.H_ }HHI;.:l
£=3 nmsc- ] ~ Rym H, Me, Ci
| o M S f—
/.r I::H,uo s, ! :
Rl 2)MeB(OH),. [Pd] / 20-60% : Q O - i
I H . '
i MeG  OMe ]
E f ombreiasiatin Ad H

Hawmu pa3paboran HabOp MOIXOI0B K HOBBIM KOH()OPMAIIMOHHO CTA0MIM3UPOBAHHBIM aHasioraM Kombpemacmamuna A4 psina
3,4-TrapriIN30KCca30iia U UCCIICA0BaHa UX IPOTUBOOIYXO0JICBasl AKTUBHOCTh HAa M30paHHBIX KJICTOUHBIX JIMHUAX.

Jlureparypa
1. Quan,Y.P, et. al. MedChemComm, 2018, 9(2), 316-327.
2. Sun, C. M, et. al. Bioorg. & Med. Chem. Lett., 2007, 17(4), 1078-1081.

Paboma evinonnena npu gunancosoti noodepicke epanma PODOU Ne2(0-33-90030
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N-APWICYJb®OHUJINMHUHBI
HOJIUXJVIOPAJIBAEI'M/10B B
PEAKIWU C HUKJIOIIEHTAAUEHOM

Karepunny M.J1.,*Yepubimeéna I H., ° Pozenuseiir U.B. *°

“UpKymcKull 20cy0apcmeeHublll yHusepcumem, Xum. haxyivmen,
ya. Jlepmonmosa, 0.126,
Uprymcxk, 664033, Poccus, e-mail maks.katerinich.1997@mail.ru
*Uprkymcexutl uncmumym xumuu um. A.E. @asopckoco CO PAH,
yi. @asopckoeo, 0. 1, Upkymck, 664033, Poccus

B Hacrosiielr paboTe HaMH B PEAKIIHIO C IIUKJIONCHTAAMECHOM OBLIM BOBJICUCHBI CYIb(OHWIMMHUHBI MOTUXIOPaIbaAeruaoB 1,2:
YCTaHOBIICHO, YTO B 3aBUCUMOCTH OT YCIIOBHU PEAKIHsI MOKET HE TOJILKO MPUBOAUTH K IMKIOAUTyKTaM 3, HO M IPOTEKaTh ¢ 00-
pa30BaHUEM paHEEe HEU3BECTHBIX aMUIOANKIJIHPOBAHHBIX MPOM3BOAHBIX IHMKJIONCHTAANCHA 4, a TaKKE aMHI0ATKUINPOBAHHBIX
LUKIIOA/ITyKTOB 5.

Y —

_‘i,;’cmzx
Y “S0,Ar
6 Y Ar =4-CICH, , 4-MeCH,

m Chwm Bry | X=Cl, Ph, Y=CI, Br
cl ! _SO.Ar

54-84%

N —_— N —
asor NS K + I oo L cax
1.2 @ ¥=C| 3 (go 89%)
Cl SOghr

% X H

——= ArS0;” cl — ~N
x=c| ArSO; o]

4 Ar = 4-C-CgH, Cl

( oo B6%)

Ar = Ph, 4-MeCgHj, 4-Cl-CgH,

[Ipu ranoreHupoBaHWU coenMHEHMH 3 B XJIOPOGOpME WM TPUXJIOPITHIEHE MPOUCXOOUT oOpazoBaHue 6,7-quranoreHzame-
LIEHHBIX MTPOU3BOAHBIX 6 COOTBETCTBEHHO C BBIXOJIOM /10 94%, Toraa Kak, OKHUJlaeMble KIacCUYeCKHe MPOTYKThl MPUCOESTUHEHUS
TaJIOTCHOB K KPaTHOM CBSI3H BBIJICIICHBI HE OBLITH.

CrpoeHus CHHTE3UPOBAHHBIX coelMHEeHuH noka3zanbl ¢ nomouibio AMP, UK cniektpockonuu u metonom PCA.
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QJIEKTPO®PUIBHAA AKTUBALIUA HUTPOAJIKAHOB B
JIBOHMHOM AHHEJUPOBAHMM [1,2,4|TPUA30.10[4,3-4]
XUHOJIMHOB " 1,3.4-OKCAAUA30OJIbHBIX KOJIEI]

Kupuios H.K., AkcenoB A.B., AkcenoB H.A.

Cesepo-Kasxasckuii gpedepanvhwiii ynusepcumem, 355009, Cmasponons, yi. Ilywkuna la.
E-mail: lycheron@gmail.com

HurtpoankaHbl, akTHBUPOBaHHBIE TTOJIIM(POCHOPHOI KUCIOTOM, MOTYT CIIY>KUTh S(PPEKTUBHBIMHU AIEKTPOPHIAMU B PEAKLUIX C
aMHUHAMH W THAPa3uHAMH, 00eCIeUnBasi Pa3inyHbIe KACKAIHBIC MPEBPAIICHUS B TETEPOIMKIMISCKUX CHCTeMax . DTa cTparerus
ObLIa UCTIONIb30BaHa HAMH ISl pa3pabOTKU MHHOBAIIMOHHOTO CHHTE3a, UCII0JI3YIOIIEr0 O/IHOBPEMEHHOE aHHEIMPOBAHUE ABYX Pa3-
JIMYHBIX TeTEPOIMKINYECKUX sifep U nomyuyeHue [1,2,4]rpuasono[4,3-a]xuHonuHoB ¢ 1,3,4-0kcaqua3onbHBIMU 3aMECTUTEIAMH.
Jannas peaxnus nporekaet npu 130 °C 3a 2 yaca ¢ xopomumu Beixoaamu (50-80%).

R
NH2 r*«L~ N
f J\ RCH,NO; (1) ]\//\
NHz NoK N \N
=N

R = Et; n-CsHys5; H; PRCO; CO5Et
Pucynok 1. Cxema peaxyuu

Jluteparypa
1. Akcenos, H. A., Akcenos, A. B., Kupunos, H. K., Apytionos, H. A., Akcenos, /. A., Macnusen, B., ... Kopauenko, A. Organic

& Biomolecular Chemistry, 2020 18(34), 6651-6664.

Paboma evinonnena npu guunancosou nodoepoicke POOU, npoexm 20-33-90026, Munucmepcmea obpazosanusi u HayKu
Poccuiickou @edepayuu (mema 0795-2020- 0031).
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CUHTE3 U JAJLHEAIINE NPEBPALLEHUS 3,4-TUTUIPO-
2H-TUOTIUPAHOB

Kos10008 A.B., MepkyaoBa E.A., Crapoctun M.B., OBunnnukos K.JI.

Apocnasckuti 2ocyoapcmeeHHbll MeXHUYeCKUll YHUgepcumem,
Mockosckuii npocn., 88, Apocnasns, 150023,
e-mail: kolobovav@ystu.ru

Pa3paboranbl METO/IBI IONYYSHUSI COSUHEHHUI psijia THOIMpPAaHa Ha OCHOBE OIHOPEAKTOPHOTO B3aMMOJEHCTBUS 0,3-HEHAChI-
[IEHHBIX KETOHOB, CYTh(GHUIUPYIOIIETO ar€HTa U IIUPOKOro Habopa JueHOPHUIoB! 3.

){_T Ph R, O R, /0 R
X

0 i 1 0 R.'l O R

S o] mﬂ | NH

Ph” S Ph” S R, 87 COOH o ~~g R, S”COOH
0

2

R =Ar; R, R =Alk, Ar; X=0, N-R

JIuteparypa
1. Mepkynosa, E.A., Koino6os, A. B., OBunnnukos, K.JI. [lamenm 2670977 P®, 2018
2. Mepkynosa, E.A.,Kono6os, A.B., Opunanukos, K.JI. 13B. AH, Cep. Xum. 2019, 68, 606

3. Merkulova, E. A.; Kolobov, A. V.; Ovchinnikov, K. L.; Khrustalev, V. N.; Nenajdenko, V. G. Chem. Heterocycl. Compd.
2021, 57, 245
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LAKJIU3ALIAS OPTO-S-AJKWJ 3AMEIIEHHBIX N~-(TET)
APWJIXUHOHUMUMHOB

Kosonuna A.A.,* Xogbikuna E.C.,* Crersienko /1.B.,* lemuaos O.I1.,° Meteaunna A.B.?

“Hayuno-uccie0o8amenbCKuti UHCIMumym @u3uyeckol U opeanuieckoli Xumuu
FOoicnozo ghedepanvrozo ynusepcumema, 344090, Pocmos-na-/lony, npocnekm Cmauxu 194/2,
e-mail: akolodina@sfedu.ru
°Cesepo-Kasxaszcxuil ghedepanvuniil ynusepcumem, Xumuxo-gpapmayesmuseckuii paxynomem, 355000,
Cmaspononw, ynuya I[lywxuna, 1/3

Hpem,myml/le Halln UCCJIICAOBaHUA ITOKAa3bIBaOT O6pa30BaHI/Ie IMEeCTUYWICHHOI'O IUKJIa — TUaJua3ruHa 3 IIpy HUKIIU3aluu a3oMe-
TUHOBBIX IPONU3BOAHBIX aMUHOMEPKAIITOA30JI0B 2 B OCHOBHBIX yCJ'IOBI/IHXl’Z.

1) i R=Ad COME N-N N
g\ | CIORRE ) ) i R=A COWMr (’At'}n . |
{PsH 2i8cmR_ N SCHR _base s | RI=AS RZ PONOSH ety sn s
R i . ol = =M . & "
NH; Ny-R? N AT RI=ALR=H | N NH; NH;
I i . s N
1 R R'R? : R'=R2=fQ: R
2 3 ' = . N
°© h‘l NH
Alk 2

B ciry4asx OUKIM3MIMY IPOM3BOAHBIX XMHOHMMHHOB 4 B OCHOBHBIX YCJIOBHAX HaOmonaercs oOpasoBanue cszu C-N ¢ dop-
MHPOBaHHEM THAINa30bHOTO NUKIIa 5. O0pa3zoBaHUe THAJHA3HHOBOTO IIUKJIA 6, CIUPOCONPSIKEHHOTO C XMHOHOBBIM ()parMeHTOM,
MIPOUCXOAUT TOJIBKO MPH LUKIN3ALUHN OEH3WI IPOU3BOAHBIX N-apHIXUHOHUMHUHOB B TEPMUUECKUX YCIOBUSAX.

S
o A _N { B N_iR
R A o R base t-Bu
t-Bu t-Bu tB
6 4 H tBu
N _N N
Al R=Ar, @ X=C B: R=C(O)Ar,R=Ar,|©EH}\ NNy @
~ X=C
X=N;

ITpoBenenHsble KBaHTOBO-XxUMHUUecKue pacueTsl B3LYP/6-31G* B ra3oBoii (a3e NOka3bpIBaIOT, YTO IUKIU3AIMS AaHHOHHON (op-
MBI KaK S-O€H3MIbHBIX, TaK U S-()eHAIMIIBHBIX ITPOM3BOIHBIX XHHOHUMHHOB 4 T0JDKHA IPUBOIUTE K (POPMHUPOBAHUIO MATHWICHHO-
ro nuKia. B HEKOTOPEIX CiTydasx Takoil mporecc ABiseTcs pakTHIecKu 0e30apbepHbIM.

Jluteparypa
1. Gaponenko N.I., Kolodina A.A., Lesin A.V., Kurbatov, S.V. Russ. Chem. Bull. 2012, 61, 1154.

2. Kolodina A.A., Tsaturyan A.A., Galkina M.S., Borodkina I.G., Vetrova E.V., Demidov O.P., Berezhnaya A.G., Metelitsa A.V.
ChemistrySelect. 2020, 5, 12, 3586.

Paboma svinonnena npu noodepoicke Munucmepcmea nayku u @vicuieeo odopasosanusi Poccuiickou @edepayuu (npoexm Ne
0852-2020-00-19).
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3A,6A-IUA3A-1.4-TUDOCPAIIEHTAJIEHDI:
I'ETEPOLHUKJBI U ®POCOPUHUIEHDBI B OJHOM ®JIAKOHE

Kopuer A.H., ITanosa 10.C., Cymes B.B., 3o10Trapesa H.B.

Uncmumym memannoopeanuueckou xumuu um. I'A. Pazysaesa Poccutickoti akademuu HAyx,
603137, Poccus, e. Husxcrnuu Hoseopoo, yn. Tponununa, 0. 49.
akornev@iomc.ras.ru

YHHKaNbHOCTh CBOMCTB 3a,6a-1na3a-1,4-nudocdanenranenos (DDP) cocTouT B TOM, 4TO OHH OJJHOBPEMEHHO SIBJISIOTCS M apo-
MaTHYeCKUMU retepormkinamu (A) u crabuin3npoBanubiMi GochurnnaeHamu (B)!. CpoiicTBa mepBbIX MPOSIBISIOTCSA B 00pa3oBa-
HUU KOMIUIEKCOB ¢ TIepeHOCOoM 3apsina ¢ n-akuentopamu (C), B peakuusax nukionpucoenuuenus (D),

GE@ &0 NC
Niejij /Nﬁ / " P zN
(AI%D @5@3@ —

TpaHcaHHenupoBaHus u perukimianui (E),

SPEISE RIS IR

B 00Opa3zoBanny KomruiekcoB aukatnoHHoro Thna (F, G). CoiictBa DDP kak ctabnnm3upoBaHHBIX (HYKICO(QMIBHBIX) (hOChUHAIE-
HOB CTaHOBSTCS OYEBUIHBIMU IIPU UX B3auMoneldcTBUH ¢ tekTpodmiaamu (H) (consimu Metamios, kucnoramu JIplonca, opraHora-
JIOTEHUJ]AMH), a TAKOKe M3 00paTUMBIX peakiuii onuromepuzaru (I).

- Q2+ NMez o PQ
P Me,N N-N g
N—F N A NP
>/pil\’l > f\/\(‘j ?\ E pF N
h A N
P

\\ N7 _ v |L_ |L
P2 N/N/'g N QN N-§:>
7&> _Qg/Np_ \li\:' v @éP

Jluteparypa
1. AN. Kornev, Yu.S.Panova, et all, Inorg. Chem. 2019, 58, 16144-16153.

Paboma evinonnena npu gunancosou noodepxcke PH®, npoexm 19-13-00400.
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[4+2] AHHEJIMPOBAHHUE 2-3AMEINEHHBIX 3-HUTPO-2H-
XPOMEHOB C 1,5-:IU(T'ET) APUJIIIEHT-4-EH-1,3-IMOHAMHA
N KYPKYMHUHOUJAMHA

Koporaes B.1O., 3umaunknii H.C., Kounes U.A., bapkos A.1O.,
Kyrsames U.B., CocnoBckux B.S1.

Hucmumym ecmecmeenHbIX HAYK U MameMamuku Ypansckoeo gedepanvhoeo ynusepcumema um. nepeozo
Ilpesuoenma Poccuu b. H. Envyuna, 620000, Examepunbype, np. Jlenuna 51,
e-mail: korotaev.vladislav@urfu.ru

Hyxneodpunbroe mnpucoeaunenue (E)-1,5-au(rer)apuineHr-4-eH-1,3-TMOHOB 2 1O AaKTUBUPOBAHHOM JBOWHOM CBS3U
2-tpudTopMeTHI- U 2-QEeHWI3aMEUIeHHBIX 3-HUTPO-2H-XpoMeHOB 1 CONpPOBOXKAAETCS BHYTPUMOJIEKYJSIPHOM LMKIM3alMei
c oOpa3oBaHHeM TeTparuapo-6H-6eH3o[c]xpoMeHOB 3 B BUJIE HWHIMBHIYAJIbHBIX AHACTEPEOMEPOB C UUC-PACTIONOKEHHEM
3amectuteneil R!, Ar’> u HUTPOTPYIIbl OTHOCHTENHHO KOHICHCHPOBAHHOW TPUIMKINYECKOW CHCTEMbl. B aHAOrWYHON peakiuu
C y4acTHeM KypKyMHUHOHMJOB (Ar' = CTHPHI) C BBICOKUMH BBIXOJaMH 0OPa3ylOTCS CMECH XPOMaHOB 3 W rekcaruapo-1H,6H-
XpOMEHO[6,5-C]XpOMEHOHOB 4 B pa3IMYHOM COOTHOIIEHNH, KOTOPOE MOKHO KOHTPOJIUPOBATh YCIOBUAMH PEAKIUH.

Ar®

RET_/:‘;T«% _NO;, 0 OH "ol
|

A e
g Sl

R ~0~ R Ar! e OF FT
;3+ 9 KGOy \)Lj:h%&r Ar' = styryl \“ >[ Epﬁﬁf

CH3Cla or -BuCile a — KaCO p
OH O 25°C 4B h CHCl, reflux R
A IL :1 RE 3 (52- 93%} R:’. 4
et S e, S
Sl 2 A EtOH, AcOH | 5.3
reflux, 12 h JAF NHNH-HCI
Ar?
N-—N
/ ||'|
Brg e,
= H | J.I
.K"r’"-' -."‘\L "-..\i AI_'E
L _INo
""\-\.]"'1" --.o.--' R1

RY 5(59-71%)

R' = CF3, Ph; R?, R® = H, Me, MeO, EtO, Br, Cl, NOy; Ar', Ar? = Ph, 4-MeOCgH,, 4-CiCgHy,
3,4-(MeQ),CgH3, 3,4,5-(Me0);CgH>, 2-Furyl, 2-Thienyl, Styryl; Ar® = Ph, 4-CICgH,

O0paboTKOI MPOAYKTOB 3 THAPOXJIOPHIAMU aPHITHIPA3UHOB MPH KUIITYSHUH B CMECH 3TAaHOJIA C YKCYCHOW KHCJIOTOM MoJyde-
HBI KOHJCHCUPOBAHHBIEC TUPA30JIHI 5.

Paboma evinonnena npu ghunancogoii noooepocxke POOU (npoexm 20-03-00716) u 6 pamrax 20cyoapcmeennozo 3a0anus
Munobpnayxu P® (npoexm FEUZ-2020-0052).
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®OTOXUMHUUYECKAS HUKJIU3ALMA KAK KJIIOUEBO
MOJAXOJ K PAHIMOHAJIBHOMY JU3ANHY
KOHJIEHCUPOBAHHBIX IMPOU3BOIHLIX THO®EHA
U 1,3-TUA30JIA

Kocrouenko A.C.,»% Yapsaukun E.B.,*® ®ucwok A.C.»°

“@I'BOY BO «Omckuti cocyoapcmeennviil ynugepcumem um. @.M. /Jocmoesckozoy,
644077, Omck, np. Mupa, 55a,
e-mail: kostyuchenko@chemomsu.ru
S@I'BOY BO «Omckuil 20cyoapcmeenHulii mexuuyeckutl ynusepcumemy, 644050, Omck, np. Mupa, 11

HHTepec K KOHIEHCHPOBAHHBIM MPOM3BOAHBIE THO(EHA U 1,3-THa3051a 00yCIIOBJIEH UX YHUKAILHBIMU SJIEKTPOHHBIME U (OTO-
¢busnueckumu cBoricTBaMu. OHM HAXOIAT IUPOKOE IPUMEHEHUE B OPraHUUECKON DJIEKTPOHUKE, B KauecTBe Mareprajios st LEDs,
TOHKOIUICHOYHBIX TPAH3UCTOPOB, COJHEUHBIX OaTapei.'->?

2 2 /S\
'Ar ‘. |I:I| N~ °N
\N/
NN
' Ar<—z_>\ N N
CO,Me \ ! CO,Me
I A1 2 \__,’ S I \
r ALy’ N\ AN
2 5
Alk
N
R1 N” °N

_N \
Lo i
N coMe  rig’ “sihg N N

CAf TS
RN 4 6

[IpeniokeHbl HOBBIE METOABI CHHTE3a KOHICHCHPOBAHHBIX cHcTeM 1-6, MCKITIOYAIONIHe MCIONb30BaHMS Maauil KaTalu3u-
pyembie peakiuii Kpocc-coueTanus.! Bo Bcex ciydasx peakims (OTOIMKIM3AIMH SBISIACH KITIOYEBON CTauii cuHTe3a. M3yueHa
3aBUCHMOCTH (POTOPU3NUECKUX U ANEKTPOXUMHUYECKUX CBOMCTB TOMYYSHHBIX COSMUHEHHI 1-6 OT MX CTPOSHHSI.

Jluteparypa

1. Verbitskiy, E.V.; Rusinov, G.L.; Charushin, V.N. Arkivoc, 2017, 1, 356.

2. Kostyuchenko A.S., Kurowska A., Zassowski P., Zheleznova T.Yu., Ulyankin E.B., Domagala W., Pron A., Fisyuk A.S. J. Org.
Chem. 2019, 84, 10040.

3. Murphy A.R., Frechet J.M. J. Chem. Rev. 2007, 107, 1066.

4. Ulyankin E.B., Kostyuchenko A.S., Chernenko S.A., Bystrushkin M.O.,Samsonenko A.L., Shatsauskas A.L, Fisyuk A.S.
Synthesis., 2021, 52, doi: 10.1055/a-1416-4924.

Paboma evinonnena npu ghunancogoii noodepoicke PH®, npoexm 20-73-10043.
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INPOJIEKAPCTBA PT (1V) AJIdd TEPAIINHU
3JJOKAYECTBEHHBIX HOBOOBPA3OBAHUH

Kpacnogckas O.0., Cnekrop J.B., I[1aBiaos K.I'., Akaco P.A., CkBopuos J.A.,
KocTtiokoB A.A., Ky3bmun B.A., Banees A.H., Epogees A.C., I'opeaxun I1.B.,
HTuab A.A., berornaskuna E.K., Maxkyra A.TL.

MTY um M. B. Jlomonocosa, Xumuuecxuti paxynomem, Jlenunckue copwt, 0.1. cmp.3, 119991, Mocksa, Poc-
cust Krasnovskayao@gmail.com

OpHuM 13 HanboJsiee MEePCIEKTUBHBIX TOAXO00B K MOBBINICHUIO 3()()EKTUBHOCTH JICKAPCTBEHHBIX CPEJICTB SBISCTCS CO3MaHUE
nposiekapet Pt(IV), criocoOHBIX 3G GEKTUBHO MIPOHUKATH B KJICTKH OIYXOJIH 33 CUCT MOBBIIICHHOMN JTUIOQMILHOCTH U MIEPEXOUTh
B komruiekchl Pt(I) oz Bo3nelicTBreM BHYTPUKIICTOYHBIX peyKTa3. BapbupoBaHie IPUpPO/Ibl aKCUATBHBIX JIUTAHI0B MTPOJICKAPCTB
Pt(IV) no3BosisieT TOHKO HAaCTparBaTh (PapMAKOIOTHUYCCKYIO aKTHBHOCTh pa3pabaThbiBaEMbIX TEPAEBTHYCCKUX CPEICTB.

B nacrosieit padote paszpadoransl nposekapctea Pt(IV) ¢ akcuaabHBIME JTUTaHAaMHU Pa3IHYHON IPUPOJIBI, TPEICTABIISIOIINE
c000ii 3h(heKTUBHBIC TPOTHBOOITYXOJICBIC MPEMaPaThl, CIIOCOOHBIC MPEOI0IeBATh JICKAPCTBEHHYIO YCTOHUUBOCTh U 3()(HEKTUBHO
HAKaIJTUBATHCs B 3JI0KAUECTBCHHBIX HOBOOOPA30BaHMIX; TAKKE, yTeM KoHbIoranuu npenaparos Pt(Il) ¢ ¢doromormorutensimu pas-
pabotansl nponekapctsa Pt(IV), mpencraBnsionmx co00i areHThI s (OTOAMHAMHYECKON Teparuu, ClIoCOOHBIE KOHTPOIUPYEMO
BBICBOOOXK/IATh IIMCIUIATHH MO JeCcTBUEM cuHero cBeta (450 Hm).

OAc
A
AcO o
AcO
j\ D«\\l’/h!x N CH,
Lo X
HN__ | _cCl il ]IN CH;
e tx (8]
HNT | el
OH

Paboma evinonnena npu noooepoicke epanma PH® 19-74-10059.
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NCCIIEJOBAHUE AKTUBHOCTHU ITPOU3BOAHbBIX
I'MJAHTOUHOB, TUO- U CEJIEHOT'UAAHTOUHOB
B PEAKIIUAX 1,3-AUINTOJIAPHOI'O
HUKJIOITPUCOEAUHEHUA

Kykyuikun MLE., lln6anos /I.E., HoBotopues B.K., ®uabkuna M.E.,
Kykos E.A., Besorinazkuna E.K.

Mockoeckutii 2ocyoapcmeennulil yrusepcumem umenu M.B. Jlomonocosa, xumuueckuii ghaxynomem, 119992,
2. Mockea, I'CII-2, Jlenunckue eopwt, 0.1, cmp. 3
e-mail: kukmevg@gmail.com

BaxxubiM (hakTOpoM Ipu pa3zpaboTKe JIEKAPCTBEHHBIX MPENaparoB SBISETCS OIpaHWYEeHHE KOH(POPMALMOHHOM MOABUKHOCTH
CHUHTE3UPYEMBIX MOJIEKYJ, YTO MO3BOJSIET 3a(UKCHpOBaTh TpeOyeMoe MPOCTPaHCTBEHHOE TOJIOKEHHE BayKHBIX 3amecTtureineit. C
9TOH TOYKH 3PEHHMsI, 3HAYUTEIbHBIH HHTEPEC MPEACTABISIOT OPraHMYeCKHE MOJICKYJIbI, COAEPIKAIIe CIUPOCOWICHEHHE IBYX WIIU
Oosee kKapOO- UM FETEPOLIUKIIOB.

Ph

1

a9

X

N™ ™Ar
B \ /
Phoy A M oH R
CH; :Jé
o M — . Q—NH
o R
\
R = Alk Ar o
1RI=R*=H
ZRI=H RY=mr

ey
3. RE R = C[:bn !
H

Jliis mpon3BomHBIX TeTparuapo-4H-umuna3on-4-oHoB (TMIAHTOMHOB M MX AHAJIOTOB) OBLIM JOKa3aHbI aHTHOAKTEpHAIILHBIC,
MIPOTUBOCYIOPOXKHBIE, aHTHAPUTMHUYECKHE U JPYrHe CBOWCTBA, UTO JIENIAeT UX BAKHBIMH OOBEKTAMH B UCCIICAOBAHUIX OHOJIOTH-
yeckoil aktuBHOCTHU. [TocpeacTBom [3+2]-UMKIONPUCOCIMHEHNST A30METHHUITUIOB, a30METHHUMHUHOB, HUTPUIIUMUHOB, HUTPHJIOK-
CHJIOB U HUTPOHOB, a TaKkxke peakiuu J{uibca-Anbaepa K IPOU3BOAHBIM THIAHTOWHOB, COACPIKAIIUX IK30IMKIMYECKYIO TBOHHYIO
CBSI3b B 5-M MOJIOXKEHUH I'eTEPOLIMKIIA, ObLIa MOJTy4eHa CepHsl Pa3IMYHbIX KJIACCOB CIIMPOCOCANHEHUII.

Jlureparypa

1. Ivanenkov, Y. A., Kukushkin, M. E., et al. Bioorganic Med. Chem. 2016, 24(4), 802—811.

2. Ivanenkov, Y. A., Kukushkin, M. E., et al., Bioorganic Med. Chem.Lett. 2015, 25(2), 404-409.

3. Kukushkin, M. E., et al. Phosphorus, Sulfur and Silicon and the Related Elements. 2020, 195(7), 544-555.
4. Novotortsev V.K., Kukushkin M.E., International Journal of Molecular Sciences. 2021, 22(5), 2613-2638.
5. Shybanov D.E., Kukushkin M.E., et al. Mendeleev Communications, 2021, 31(2), 246-247

Paboma evinonnena npu gunancosoti noodepocxke PH®, npoexm 20-73-00234.
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JIN3AMH HOBBIX BBICOKOSHEPITETUYECKHNX COJIEN
HA OCHOBE 1,2,4-TPUA3OJIUNJI®OYPOKCAHOB

Jlapun A.A.,* Mypasbes H.B.,’ ®epmirar .JI..JI.”,l Maxosa H.H.* |

*@I'BYH Uncmumym Opeanuueckoti Xumuu um. 3enunckoeo Poccutickoti Akademuu Hayx,
119991, Mocksa, Jlenunckuii npocnexkm 47
e-mail: roby3@mail.ru
¢ @I'FYH ®UI] Hucmumym Xumuueckou @uzuxu um. Cemenosa Poccutickou Akademuu Hayk,
119991, Mockea, yn. Kocvieuna 4

B TeueHue MOCHEIHUX HECKOJIBKUX JECATHIICTHI MOMCK HOBBIX SHEPTETHYCCKUX CTPYKTYP OBLI COCPEIOTOUEH Ha MaTepUaiax
C BBICOKOH IMJIIOTHOCTBIO OHEPIvuU, KOTOPLIC MMOCTPOCHBI HA OCHOBE PA3JIMYHBIX a30THO-KUCJIOPOAHBIX U 601"8.T])IX a30TOM I'€Teponu-
KJIOB, TAaKUX KaK OKCaJ1a30Jibl, TPHA30JIbl ¥ T.A. Takue aHcaMOiIM JOJDKHBI 00J1a/IaTh BHICOKOI MMOJIOKUTENBHON SHTAIBIINEH 00pa-
30BaHMs, XOPOIIEH TePMOCTAOHIBHOCTBIO H SKOJIOTHIHOCTHIO. !

B Hacrosimieit pabore Hamu npemyiokeH 3(GEKTUBHBIA MOJAXON K CHHTE3Y Pa3IMYHbBIX MOJIMa30THBIX SHEPrOEMKHX COJeH
1,2,4-tpuazonundypokcaHoB 5-16. DTOT MOAX0 BKIOYAET B ceOsl CUHTE3 aMUIPA30HOB 2a,b U3 JOCTYIHBIX [THAHOPYPOKCAHOB
la,b C HUTPUJIBHBIM U a3UIHBIM 3aMECTUTCIIAMU. 3aTeM, Ha OCHOBC KOHACHCAIUH MMOJYYECHHBIX aMHUIPa30HOB C 6pOMHI/IaHOM 6I)IJ'II/I
oJy4YeHbl cBoOOaHbIC 1,2,4-Tprazonuindypokcansr 3a,b. [lanee Ha 0OCHOBe one-pot peakiu MeTare3nca npoTod B NH-nonoxkenun
3aMeIaeTCsl Ha Pa3InYHbIe MOJIUA30THBIC KATHOHBI Yepe3 MPOMEKYTOIHOE 00pa3oBaHue cepeOpsiHbIX comneil 4a,b%.

N N
LN N° \R N \J
N; CN HC(OMe)s, \ J AgNO3, N \ Ns
: NaHy H;0 N3 "\ NH, SC((OTf)l N, H Ho0MeOH ©  ® MCI/H0 ©
I T\ @ 20°%.5n \@ e Ag ——— \® o
o 20° iProH CH3CN %° 20°c,5h o 60°C,5h -0
e ~0”
1a ° 40°c, 10h 3a 4a (96%) 5-10(75-97%)
NH, N N- N
N’ N X ~ N° X
, HC(OMe)s, R AgNOs3, \ R J
NC  CN NH/H0 NC \_NH, Sc(OTHs  NC \ NH  H,0-DMSO NCJ{@ o MCI/H,0 NC )
@ j- vy O N/ o =
OgoN ! i-PrOH o ! CHCN, o @ 20°C,5n ©g Ag” 60°.5h O © e
(o] 0 40°c,10n 97 o O °
1b 2b 3b 4b (96%) 11-16 (75-97%)
@ ©) ® H2N /
e ® NH, NH, NHNH, / NH N
= NH H
4 HZN)LNHZ HZNJLNHNHZ HZNHN)LNHNHZ N \<NH2 \<NH2
5,11 6,12 7,3 8,14 9,15 10,16
Pucynok 1. Cunmes coneit 1,2,4-mpuazonuigyporcanos ¢ 6biCoOKOA30MHbIMU AHUOHAMU.
Jlureparypa

1. H. Wei, C. He, J. Zhang, J. M. Shreeve, Angew. Chem., Int. Ed., 2015, 54, 9367-9371.
2.A. A. Larin, N. V. Muravyev, A. N. Pivkina, K. Yu. Suponitsky, I. V. Ananyev, D. V. Khakimov, L. L. Fershtat, N. N. Makhova,
Chem. Eur. J. 2019, 25, 4225-4233.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 19-73-20074.
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HOBBIE KATAJIUTUYECKUE CUCTEMBbI I ®PUKCAIIUU
CO, B HUK/IMYECKHUE KAPBOHATbI

Jlapuonoe B.A.,»% EmenbsanoB M.A.,* 3. Merrepc,® Besokons F0.H.,*» Manees B.U.?

“Uncmumym snemenmoopeanuveckux coeounenuui um. A.H. Hecmesnosa Poccuiickou Akademuu Hayx,
119991, Mocksa, yn. Basunosa 28,
e-mail: larionov@ineos.ac.ru
SMap6ypeckuii ynusepcumem um. Quaunna, 35043, Mapbype, yn. Xanca-Meepeatina 4, I'epmanus

M30bITounoe coneprxanue yrnekucioro rasa (CO,) B arMmoc(epe BbI3bIBAET HAPHUKOBBIH 3G (eEKT, 1 MosToMy €ro TpaHchopma-
IIUsI B [IEHHbIE OPraHUYECKUE MATEPHAIBI SIBJISIETCS OHON M3 IPUOPUTETHEHIIINX 3a/1a4 XMMUK'. B 4aCTHOCTH, peakius STIOKCHUIIOB
¢ CO, ¢ 0bpa3oBaHMEM NPAKTHYECKH BaXKHBIX IUKIMIECKHX KapOOHATOB MPUBJIEKAET OONBIIOE BHUMAHKE, T.K. OJy4EHHBIE TIPO-
JYKThI BOCTPEOOBAHbI B PA3JIMYHBIX OTPACIISIX MPOMBIIUICHHOCTH.

o]

o
AN co, catalyst CI'LO

B nanHoi#t pabote MbI pa3paboTair HOBbIE TOMOTCHHBIE KATATUTUIECKIE CHCTEMBI Ha OCHOBE XHPABHBIX OKTAIPUIESCKHX KOM-
miekcoB Co(IIl)*? u Guc-IMKIOMeTaTMPOBAHHBIX KOMILIEKCOB C XMPAIbHOCTBIO Ha upuaue’ 11 dukcauun CO, B IUKINIECKHE
KapOOHaTHI.

Jlureparypa

1. Comerford J.W., Ingram 1.D.V., North M., Wu X. Green Chem., 2015, 17, 1966.

2. Rulev Y.A., Larionov V.A., Lokutova A.V., Moskalenko M.A., Lependina O.L., Maleev V.I., North M., Belokon Y.N.
ChemSusChem, 2016, 9, 216.

3. Emelyanov M.A., Stoletova N.V,, Lisov A.A., Medvedev M.G., Smol’yakov A.F., Maleev V.I., Larionov V.A. Inorg. Chem.

Front., 2021, DOIL: 10.1039/D1QI00464F.
4. Qin J., Larionov V.A., Harms K., Meggers E. ChemSusChem, 2019, 12, 320.

Paboma evinonnena npu punarncosoit noodepoicke epanma PH®, npoexm Ne 20-13-00155.
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KAPBUJI KAJIbIISI B CUHTE3E MEYEHHBIX
COEJIVUHEHUN

Jlenosckas M.C.,* Bopouun B.B.,* Poabirun K.C.,* Ananukos B.I1.*°

“‘Uncmumym xumuu CII0I'Y, 198504, Cankm-Ilemepoype, Ynusepcumemckuii npocnexm 26, e-mail:
maria.s.ledovskaya@gmail.com
SUOX PAH um. 3enuncrozo, 119991, Mocksa, Jlenunckuti npocnexm 47

KapOu1 KasbIus — O4eHb IEPCIEKTUBHOE COEAUHEHHUE ISl OPraHuueckoro ciuutesa. Cam 1o ce0e OH JOCTAaTOYHO MHEPTEH, HO,
pearupys ¢ BOJIOM, IPEBPAIIAETCS B alleTHIIEH, KOTOPBIA MOXKET BCTYIIAThH B pa3iMYHble XUMUYECKHe peakiuu. Ha ocHOBe renepu-
pyeMoro u3 KapOuaa Kajblus aleTuiieHa ObUIX [0JIy4YeHbl BUHUIOBBIE IIPOU3BOJHBIE, AIKUHbI, TUPPOIIBI, TIUPA30JIbl, H30KCA30IIbI,
OeH30(ypaHbl U IPyrHe OPraHUIECKHE COSAUHEHHMS. ¢

Me! npearaeM MCIMosb30BaTh KapOua Kanblus s cuHTe3a D- u *C-MedeHHBIX coeMHenuii: 3amenss Boxy Ha D,O (B pe-
akuuu ¢ CaC,-H,0), MOXHO MmoJTyuuTh AeiTepupoBanHbie NpomykThl; 13 cMeck Ca*C -H O, obpasytorcs *C,-MeueHHbIe Coeu-
Henns. Ha ocHoBe >Tux mjeil HamMu ObLI CHHTE3MPOBAH sl AHTEpUPOBAHHBIX U '*C -MEUEHHBIX BUHHIIOBBIX NPOM3BOIHBIX,>’
JuziefTepUpOBaHHBIE THPA30IIbL,* H30KCA30Ibl,” TPHA30Ib! ¥ TMPHA3UHbL, *C,-alkuHbl 1 BHEAPeHa *C -MeTKa B MONIEKyYTy IIpHMe-
HSEMOTO JIIsl JIEYeHHsI 3a00JI€BAHMIN HKEIYI0YHO-KUIIIEYHOTO TPAKTa a3uHTaMH/Ia.>

RX D R 12
— ~ 1
D} {D Bredpenue BxedpeHue xS
D v delimepus 3C-memuu .
:ﬂ’ N Me;Si———R"®
o’ "z X=0,S. NR' X=0,5 NR'
o p Y =0, NR? o
~ o 2N =
R‘*H—Rﬁ Z=N.CR° c—{ »—S NE
N—N N—N

Jluteparypa

1. Rodygin K.S., Ledovskaya M.S., Voronin V.V., Lotsman K.A., Ananikov V.P. Eur. J. Org. Chem., 2021, 2021, 43.

2. Ledovskaya M.S., Voronin V.V., Rodygin K.S., Ananikov V.P., Org. Chem. Front., 2020, 7, 638.

3. Ledovskaya M.S., Voronin V.V., Rodygin K.S., Posvyatenko A.V., Egorova K.S., Ananikov V.P. Synthesis, 2019, 51, 3001.
4. Voronin V.V., Ledovskaya M.S., Gordeev E.G., Rodygin K.S., Ananikov V.P. J. Org. Chem., 2018, 83, 3819.

5. Ledovskaya M.S., Rodygin K.S., Ananikov V.P. Org. Chem. Front., 2018, S, 226.

6. Voronin V.V., Ledovskaya M.S., Rodygin K.S., Ananikov V.P. Org. Chem. Front., 2020, 7, 1334.

Paboma evinonnena npu unancosou nooodepocke PH®, npoexm Ne 19-73-10032.
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HOBBIE JIMHEMHBIE U MAKPOLIMKJIMYECKUE
JIMAMMUBI 1,10-OEHAHTPOJINH-2,9-TUKAPEOHOBOM
KHUCJIOTbBI: CUHTE3, KOOPANHAIIMOHHAA XUMUA U

3KCTPAKIIMOHHBIE CBOUCTBA

Jlemmnopt I1.C., MarBees I1.1., [lerpoB B.C., EBcronuna M.B., Jlekcuna ¥Y.M., Henaiinenxo B.I.

Mocrosckuii cocyoapcmeennwiii yHusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119991, Mockea, Jlenuncxue 2opul, 0. 1, cmp. 3.
e-mail: lemport.pavel@yandex.ru

ATOMHast SHEPreTHKA SBISIETCS OJJHUM U3 HanboJee NepCIeKTHBHBIX CIIOCOO0B reHeparni sHeprun.' Pa3paboTka BEICOKOCEIEK-
THUBHBIX YKCTPAreHTOB? sl )KUAKOCTHOM SKCTPAKIIMHU HAMTPABICHA HA PEIICHHE MPOOIEMbI yTHUITH3AIHU OMTACHBIX PAJAHOHYKIHIOB,
00pasyroLuxcs Ipy epepaboTKe sIepHOro TOILINBA.

Juamunsr 1,10-henanTponnH-2,9-1ukapOOHOBOW KUCIOTHI IEMOHCTPUPYIOT BBICOKHE 3HaUYEHHs KOA(Q(UIIMEHTOB CEIeKTHBHO-
CTH IUTsl pa3/ieiieHus] aAKTHHHU/IOB U IAHTaHHI0B. >

Panee MBI 1OKa3anu, 4TO CTPOCHHE U OOBEM 3aMECTHUTEIICH ITPH aMHUTHBIX aTOMax a30Ta MOXKET UTPaTh KIIOYEBYIO POJIb B Ha-
CTPO¥iKe SKCTPAKI[MOHHBIX CBONCTB CHHTE3UPYEMbIX quamMuioB 1,10-peHantponun-2,9-1ukapOboHOBO# KHCIOTHL*

MBI POJIOJIKIINA MOJIEKYJISIPHBIH TN3aifH HOBBIX (DeHAHTPOJIMHANAMUIOB, U3YUMIIN X KOOPAWHALMOHHYIO XUMHIO Ha IPUMEpe
HEKOTOPbIX f-31eMeHTOB 1 00HapyxuiIH emE Oornee 3 (HEeKTUBHBIE FIKCTPATSHTHI ISl pa3elIeHNs] JaHTAHUI0B U aKTHHUIOB. Taroke
MOJTy4eHHBIE 3HAHUS [TO3BOJIMIIM HAM CO3/IaTh MPUHINIIHAIBHO HOBbIE MAaKPOLMKIMYECKHE PeHAHTPOTUHAMaMHIBI (pHc.1).

"MaKpounkne 2:2"

" g o
Makpoumkns: 1:1 N,f“-f-ll}n

R
N R
.f’llr M 00 N
o o — M R R N
r-N N.g n= 1-6 s N R.I(
L R =H, Alk, Ar N A Ly n=14
X g X = -CHy-, -O-, -NR" Jn O  R=H, Alk, CH,-CH,

Pucynok 1. Obwue cmpykmyphvie (popmynvl nepebix MAKPOYUKIULECKUX (PeHAHMPOTUHOUAMUOOS.

HexoTopple peacTaBUTeNN NOyYeHHBIX (PeHAHTPOINHINAMUIHBIX MAKPOLIMKIOB OOHAPYKUBAIOT LICHHBIE SKCTPAKLMOHHBIE U
¢dorodrznyeckue cBocTBa.

JIuteparypa

1. OECD/NEA, The Role of Nuclear Energy in a Low-carbon Energy Future, Paris, 2012, 6887.
2. Leoncini A., Huskens J., Verboom W. Chem. Soc. Rev., 2017, 46, 7229.

3. Dehaudt J., Williams N. J., Shkrob I. A., Luo H., Dai S. Dalton Trans., 2016, 45, 11624.

4. Lemport P. S. et al. RSC Adv., 2020, 10, 26022.

Paboma evinonnena npu gunancosoti noodeprcke PH®, epanm Ne 21-73-10067.
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PA3ZPABOTKA U CUHTE3 HOBbBIX COIIPAKEHHBIX
I'ETEPOIUK/INYECKUX MOJIEKYJI
JOHOPHO-AKHEIITOPHOI'O CTPOEHUA
JIJISI OPTAHUYECKOM ONTORJIEKTPOHUKHU

Jlynonocos F).H., banakupen /1.0., Cononyxun A.H., Iaqumes U.B.,
Kanunnuenko H.K., Ilonomapenko C.A.

Hucmumym cunmemuyeckux nonumepuuix mamepuanos um. H.C. Enuxononosa Poccutickoti akademuu HayK,
117393, Mockea, [Ipoghcorozuas yruya, 70,
e-mail: luponosov@ispm.ru

JlonopHo-akuentopusie (/[-A) conpsikeHHbIE MOJIEKYJIbI MPENCTABISIOT OTPOMHBIM MHTEpEC, T.K. CBOMCTBA TaKUX COEITMHEHUN
MOT'YT OBITh HACTPOEHBI HE TOJIBKO 3aMEHOM THITA IOHOPHOTO MITH aKLENTOPHOTO (hparMeHTa, HO U JJIMHO M PUPOION COTIPSHKEHHOTO
crielicepa Mex 1y HUMHU. B nokiaze Oyner mpencraBiieH CHHTE3 M MCCIIEA0BaHHE ONTUYECKHX, HIEKTPOXUMHYECKUX U TEPMHUYECKUX
CBOMCTB HOBBIX J[-A MOJIEKYI1, HIMEIOLIMX B KaUYECTBE AIEKTPOHOJOHOPHOTO (hparMeHTa pa3iinuHble KOHACHCUPOBAaHHbIE (hPArMEHTBI,
HarpuMep, Takue Kak 0eH30auTHO(EH, OEH30TPUUHION U IPOU3BOIHBIC AKPUANHA, B KAYECTBE COIPSHKEHHOTO crielicepa THO(EHOBbIE
WJIM THEHOTHO(ECHOBBIE 3BEHBS, @ B KA4ECTBE KOHIIEBBIX JIEKTPOHOAKLETITOPHBIX ()ParMEHTOB pa3jiMYHbIC [TPOU3BOIHBIC JIUIIUAHO-
BUHWJIBHBIX, [IUAHOALIETATHBIX W LIMAHOWHJAHOHOBBIX IpyIL. [loydeHHble coeMHEeH s 00NIa/latoT PSIIOM EHHBIX CBOMCTB M MOTYT
OBITh HCMIOB30BAHBI B KaueCTBE (POTOAKTHBHOTO CIIOSI OPraHUUYECKHX COJHEUHBIX Oarapeit', moMUHO(POPOB,* AIEKTPOTFOMUHECIICHT-
HBIX MaTEPHAIOB CBETOM3TYYAOIIMX THOIOB® MM JBIPOYHO-TPAHCIIOPTHBIX CIIOEB st TepOBCKUTHBIX CB.

Jlumepamypa

1. Yu. N. Luponosov, A. N. Solodukhin, A. L. Mannanov, V. A. Trukhanov, S. M. Peregudova, S. A. Pisarev, A. V. Bakirov, M. A.
Shcherbina, S. N. Chvalun, D. Yu Paraschuk, S. A. Ponomarenko, Organic Electronics, 2017, 51, 180

2. Yu. N. Luponosov, A. N. Solodukhin, A.L. Mannanov, P. S. Savchenko, Yury Minenkov, D. Yu. Paraschuk, S. A. Ponomarenko,
Dyes and Pigments, 2020, 177, 108260

3. Balakirev D.O., Luponosov Yu.N., Mannanov A.L., Savchenko P.S., Minenkov Y., Paraschuk D.Yu., Ponomarenko S.A. Dyes
and Pigments, 2020, 181, 108523.

4. C.Y.Chang, AN. Solodukhin, S.Y. Liao, K.P.O. Mahesh, C.L. Hsu, S.A. Ponomarenko, Yu. N. Luponosov, Yu-C. Chao, Journal
of Materials Chemistry C, 2019, 7, 8634

5. B.A.L.Raul, Yu. N. Luponosov, W.Yan, N. M. Surin, O. Douhéret, J. Min, T. L.C. Jansen, S. A. Ponomarenko, M.S.
Pshenichnikov, Scientific Reports, 2020, 10,2119

Paboma evinonnena npu gunancosoi noodepoicke epanma PH® Nel9-73-10198.
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PETMOJUBEPTEHTHBIN CUHTE3
TPUOTOPMETUI3AMEIIEHHBIX 'ETEPOIHUK/IMNYECKHUX
OOCPOHATOB

Mutpodanos A.1O., berukoBa B.A., beseukas WU.II.

Mocxkoeckuii 2cocyoapcmeennulil yrusepcumem um. M.B. Jlomonocosa, xumuueckuii (paxyiomem,
119991, Mocksa, Jlenunckue eopwt 1, cmp. 3,
e-mail: oksazol@gmail.com

®DochoHOBBIE KUCIIOTHI M UX MPOU3BOIHBIE HAXOAAT IIMPOKOE MPUMEHEHHE B MEMIUHCKON XUMUH, arPOXUMHU, XUMUU MaTe-
pHANIOB, KOOPJMHAIMOHHON XuMHHU'2. VI3BeCTHO, 4TO BBeJCHNE aToMa (HTOpa WK MepPTOPATKMIBHBIX (PArMEHTOB B MOJICKYJIbI
OMOJIOrMYECKN aKTHBHBIX OPraHMYECKHX COSIMHEHHI 3HAYMTENIFHO M3MEHSET UX (PU3MKO-XUMHYECKHE CBOMCTBA, Jeas ux Ooiee
OHUOMOCTYITHBIMH, JTUMOMUIBHBIME U META00INYECKH CTAOMIBHBIMIC. B cBs3U ¢ 3TUM, pa3paboTKa MMOAXO0I0B K CHHTE3Y COCIHHe-
HUA, cogepkainux 1 pocopuiibHyo, U TPUHTOPMETHIIEHYIO TPYIIIBI IPEACTABISET CO00 aKTyalbHYIO 3a/1ady.

B nannoii paboTe Mbl IPOJIEMOHCTPUPOBAIU BO3MOXHOCTh PETHONMBEPTEHTHOTO cunTe3a pasnndnbix CF - u P(O)(OEt),-3ame-
IICHHBIX TETEPOIUKINYECKUX COSANHEHHH (MHIONMNHOB, XMHOIMHOB* M MUPA30JI0B) HA IPHMEPE PEaKIii a30TCOAEePKAIINX HYKIIe-
oduitoB ¢ auaTHi ank-1-uH-1-nndocdonaramu.

Fso OH 3

CF
P(O)(OEt
y’ N P(O)OEY; , N R
F5C

= F3C 3
Eopop—=—n B=ZELO TIN=N e, T D—r0)0EY,

_N< N~
R = H, Ar, CF5C(0), ArC(0) R Arc "N N

\\4’0 Ar
\Q CFs CFy
X P(O)(OEt), X R
7 Z
N™ 'R ’ N™ "P(O)(OEt),
JIuteparypa

1. Queftélec C., Petit M., Janvier P., Knight D.A., Bujoli B., Chem. Rev. 2012, 112, 3777.

2.Chen L., Liu X.-Y., Zou Y.-X., Adv. Synth. Catal. 2020, 362, 1724.

3. Berger R., Resnati G., Metrangolo P., Hulliger J. Chem. Soc. Rev., 2011, 40, 3496.

4. Mitrofanov A.Y., Bychkova V.A., Nefedov S.E., Beletskaya I.P. J. Org. Chem., 2020, 85, 14507.

Paboma evinonnena npu ghunancosoii noodepoicke PH®, npoexm 21-73-00147.
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OTOPUPOBAHHBIE AJIKEHBI U AIETUJIEHBI B CUHTE3E
IMPAKTUYECKH BAKHBIX COEJIUHEHUM

Mysanesckuii B.M., Henaiinenko B.I.

Mocxkoeckuii Tocyoapcmeennwiti Ynusepcumem umenu M.B. Jlomonocosa, Xumuyeckuii paxynibmem,
119992, Mocksa, Jlenunckue eopul, 0. 1, cmp. 3
e-mail: muzvas@mail.ru

[Tonck HOBBIX MOAXOOB K CHHTE3Y (DTOPUPOBAHHBIX COSMHEHNH — OZIHA U3 IPHOPUTETHBIX 3371a4 COBPEMEHHOI OpraHn4ecKoi
XMMUH, OCKOJIBKY MHOTHE (PTOPOPraHMYECKHE COSJANHEHUS IPOSIBIISIOT (PU3MOIOrHUECKYI0 aKTHBHOCTD M IIPUMEHSIIOTCS B Kade-
CTBe JiekapcTB. Tak, cpeli BHOBb BHIBOJMMBIX Ha PHIHOK JIEKapCTB IpUMepHO 25-30% copeprkar 1o KpaiiHeit Mepe oauH atoM ¢ro-
pa. Kpome Toro, ¢proprpoBaHHbIE COSAMHEHNUS HAXOAT IIUPOKOE IPUMEHEHHE B Ka4€CTBE repOUIIMIIOB, IECTHUIINI0B, KOMIIOHEHTOB
JUTSL Ta3epHON TEXHUKH, KUIKUX KPUCTAIOB U KOHCTPYKLIMOHHBIX MaTepHaoB.

Mertonbl psiMoro (TOPUPOBAHMSI HE BCETAa CENIEKTHBHBI, M YacTO MCIOJB3YIOT JOporocrosme peareHTsl. Kak cnencrsue,
cOopka GpTopUPOBAHHBIX COEIMHEHUI U3 MOJIEKYJI, yKe coliepKaliux (Top, cTaja JOMUHHUPYIOIIEH CTparerueil ux CHHTe3a.

OyHKIMOHAIBHO 3aMelIeHHbIe (PTOPUPOBAHHBIE AJIKEHBI U alleTHICHBI IIPEKPACHBIE CTPOUTEIBHBIE OJIOKH ISl HAPABICHHOTO
cUHTe3a (PTOPUPOBAHHBIX COCAMHEHMH C 3aJaHHBIM MOJOKeHHEeM (ropa wim GropupoBaHHOrO (parmenTa. Vcrnonb3ys JaHHbIE
COEIMHEHUS], MBI YCIICIIHO CHHTE3UPOBAIN IIHUPOKUIT KPYT (PTOPUPOBAHHBIX MOJIEKYJI, IEPCIIEKTUBHBIX JJIsl METUIIMHCKOW XUMHUH.

CF; CF,

NH
Ar AN NRTR2 OH
Het CF3 Het CFB \/Y

F NR'RZ - H i
C . -
102 O \ I / : HO N
RZRN F Ar R

C,—,F5/ﬁr X Ar 'ﬁ\( CFs FaC

X X=ClI, Br

— N X Ar

RZRN i ﬁ
Ar— == COCF, Al = CF, Fo NoR

N

m y l N X=H, Ha:\r

[ FSCJN?&

N’-"/‘\CFB CF3 CF3 Ar AI" C ocC F3 R
HC SN 7Y
/ L-NH | P Ar—Sg~~COREt - R,
AT HN Ar R 2 2 R= Ar Alk, H

Paboma evinonnena npu gpunancosoi nooodepocke PH®, npoexm 18-13-00136.
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CHUHTE3, PEAKIHIUU U BUOJIOI'NYECKAS AKTUBHOCTb
CEPO3AMEHIEHHBIX TETPA30JIOB

Mbubi3uukos JI.B.

Canxm-Ilemepbypeckuti 20cyoapcmeeH bl MeXHON02UYeCKUN UHCIMUMYym (mexHu4ecKuti yHusepcument),
190013, CI16, Mockosckuti np. 26
e-mail: myznikov_Iv@mail.ru

AKTHBHOE Pa3BUTHE XMMHUH CEPO3aMEIIEHHBIX TETPA30JIOB B MOCIEJHHE HECKOIBKO AECATKOB JIET MPOUCXOIUT OJaronaps pac-
LIMPEHHI0 o0JiacTeil MpUuMeHeHH s ITUX coelnHeHniH. OTHOBPEMEHHO pacTeT MOTPEOHOCTh B HOBBIX METO/IaX CHHTE3a U (DyHKIINO-
HAM3aIMU STHX COCMHEHHN.! B 0KIa/Ie pacCMOTPEHbI JOCTHKCHUS M B XHUMHUH CEPO3aMEIIeHHbIX TETPa30JIOB.

Haubonee 3 pexTrBHas CEroHsA METOIONOTHSA CHHTE3a MOHO3aMELIEHHBIX THOTETPA30J10B OCHOBaHa Ha npumenenun ZnCl, B
KayecTBE KaTaanu3aTopB LUKIONPUCOETHHEHNS a31/la K THOLMAHATaM U U30THOIMaHaraM.>® Mel Hamwtu, uto ZnCl, siBnsercs Kara-
JM3aTOPOM MeX(a3HOTO MepeHoca U KaTalu3aTpoM LUKIONPHCOSANHEHNS a31/1a HOHA K YKa3aHHBIM cyOcTparaM.

3
OpraHdyecran
2nCl; ZnCiN _Nc ZnCINsR - &N
/ R 5(]0(‘, ay N"N
,»\;_\ N R-S

¢ ZnCINg T\ NH
I'\IaN3 —NaCI ! 0% N N
Teepnafaza | R C 14 W

Cpenu MOHO3aMEILEHHBIX TETPA30JIOB HanOo0JIee aKTUBHO Pa3BUBAETCS XMMHUS 1-3aMEIEeHHbIX TeTPa30i-5-THOJIOB, 3a MOCIe]-
HHe TOJbI IPEUIOKEH PsT HOBBIX METOIOB MX (yHKIHOHamH3anuu. 5 Kpome Toro, Hamu Moka3aHo, 4TO 1-3aMelIeHHBIC TeTpas-
0J1-5-THOJIBI U 5-CYNb()aHMITETPA30IIbI TETPA30IIbI ABIAIOTCS EHHBIMHU CyOCTpaTaMH AJIs IOy YEeHUs TETPA30JI0B C Pa3IMYHBIMH 3a-
MECTHTEISIMHU, B TOM YHCIIe 1-3aMeNeHHbIX TETPA30JIoB, 1-3aMeIeHHBIX 5-0pOMTeTPa30iI0B U 2-3aMEIIEeHHBIX TeTPa30i-5-THONOB.

3HaYNTETBHBIA HHTEPEC NPEACTaBIIeT OMOIOrnIecKas aKTUBHOCTh CepO3aMeIleHHbIX TeTpa3oyoB. B psay 3Tux coenuHeHui
HaMH OOHApPY)KEHBI BELIeCTBa 001aJaloye MOIIHBIM aHTHOKCHIAHTHBIM ¥ aHTUTHIIOKCAHTHBIM JIeHCTBHEM.

JIuteparypa
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IHPOTUBOOITYXOJIEBBIE KOIIVIEKCHBI PYTEHUSA
C JIM'AHIAMMU HA OCHOBE JIOHUAAMHNWHA
N BEKCAPOTEHA

Hazapos A.A., lllyrkoB U.A., Tonuap M.P., Autonen A.A., Muaaena E.P.

Mocxkoeckuti 2cocyoapcmeennulil yhusepcumem umenu M.B.Jlomonocosa, xumuueckutl ¢haxynvmem, Kageopa
MEOUYUHCKOU XUMUU U MOHKO20 opeanuueckoeo cunmesa. 119991, Mockea, Jlenunckue 2opvl 1 cmp. 3,
e-mail: nazarov@med.chem.msu.ru

[InaTvHOBBIE JIeKAPCTBEHHBIE TIPENAPaThl SBISIOTCS BBICOKOI(P(PEKTUBHBIMUA XHMHUOTEPAIIEBTHYECKUMH CPEICTBAMH HPH 3J10-
KaueCTBEHHBIX HOBOOOpPA30BaHMM, OIHAKO MX HEJOCTATOYHAsI CEJIEKTMBHOCTh M OOJBIIOE KOJMYECTBO MOOOYHBIX I(PPEKTOB 3a-
TPYAHSIIOT UCIIOJIb30BaHUE ITHX coennHeHuil. COBpeMeHHBIN J13aiiH BHICOKO3()(EKTUBHBIX COSITUHEHHH C IPOTHBOOIYXOJIEBBIM
a¢dekToM BeleTcs IMyTeM HallpaBIeHHOH MOAU(UKALNY C LENbIO MOBBIIICHUS CEJICKTUBHOCTH U YMEHBIIEHHS O0IIEH TOKCHYHO-
cti. OHUM U3 TIEPEAOBBIX MOIXOA0B SBJISIETCS CO3JaHUE JIEKAPCTB COCTOSIIUX U3 JBYX aKTUBHBIX (PyHKIMOHAIBHBIX ()parMeHTOB
CIIOCOOHBIX BO3/IEHCTBOBATh OJTHOBPEMEHHO Ha Pa3IMYHbIE MHUIICHH.

Hamu ObutH ITpeasiokeH HOBBIH MOIXO0A K MOTy4eHHI0 HHHOBAIMOHHBIX TPOTHBOOITYXOJIEBBIX CPEICTB, 3aKITIOUAIOIIUICS B KOM-
O6unanuy B onHoit Monekyie aroMoB Ru(I1l) u Ru(Il) u MumieHb-oprueHTHPOBaHHBIX JIUTaH0B (JIOHUJIAMHUH: CEJICKTUBHBIH HHTHOH-
TOp IIMKOJIM3a M OEKCApOTEeH: arOHUCT PETHHOWAHOTO X perenTtopa) MoAu(UIIMPOBAHHBIX UMH/Ia30JIbHBIM (hparMeHTOM, KOTOPbIE
BO3JICHCTBYIOT Ha KJIETOYHBIE MEXaHU3MBbI CHIELU(PHUYHBIE JUIS 3JI0Ka4eCTBEHHBIX OIyxojeld. HoBble coenuHeHNs NPOSBISIOT BbI-
COKYIO aKTMBHOCTb IIPOTUB PAKOBBIX KJIIETOUHBIX KyJIbTYp B OKCIIEPUMEHTAX in Vitro. BBIABICHBI COCIMHEHUS JIUJIEPbl KOMIIJIEKCOB
Ru(IIT) 1 Ru(ID).

cl o B 7- Na*
N. ots//
Y R= | ct,, L Ct
N/ ONA civ| ~cl
<0 gy I
MHN‘R ) L Ly —H

n=23,4,6,8,12 N
n R

Paboma evinonnena npu unarncosoii noooepoicke PH®, npoexm Ne 19-13-00084 u PODU, npoexm Ne 19-53-26002.
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HOBBIE ®OCPOHUEBO-UOJOHUEBBIE WJINJIbI HA
OCHOBE IIUKJINYECKNX ®OCPUHOB:
CUHTE3 U CBOUCTBA

Henames A.C., locnexos /L. A., Illogpyruna T.A.

Mockosckuti cocyoapcmeenusiii ynusepcumem um. M.B. Jlomonocosa,
xumuueckuii gpaxynomem, 119991, Mocxksa, Jlenuncxue eopul 1, cmp. 3,
e-mail: anton.nenashev@chemistry.msu.ru

Hcnonp30BaHue CMEMAaHHBIX (OCHOHUEBO-HOMOHUEBBIX HIMIOB B (DOTOXUMUYECKON PEAKIUM C AIKHHAMH W HUTPHJIAMHU OT-
KPBUIO IyTh K HEOOBIYHBIM (OCHOPCOaEPIKAIITUM TETEPOLIMKIMYECKMM CUCTEMaM Ha OCHOBe (pocuHOMHA, a TaKkKe (POoCchOoHUI3a-
MEIIEHHBIM (pypaHaM U OKcazoam. !

Panee MbI TOKa3aau MPUHIMITHAIBHYIO BO3MOKHOCTh UCIIOJB30BAHMS [IUKINUECKOTO (heHOoKcadochruHa Kak CHHTOHA IS CO3-
JIAHUS CMEIIAHHOTO Wina.> B HacTosIIEM HCCIe0BaHUHU ObLUT pa3paboTaH CHHTETHYECKHI MTOX0 K HOBOMY CTPYKTYPHOMY THITY
CMEIIaHHBIX HUIIHI0B, KOTOPBIH yXKe COAEPKHT HUKIMYecKuil (ochonuesblit pparment. CHHTE3UpOBaHA CEPHS UITUI0B HA OCHOBE
nuoensodocdona 1, penokcadochuna u penornadochuna 2.

.5’ )
+ s "
C(O)Ph @ P\r R X=0,8

% _ R=C(0)Ph, C(0)OMe, C(O)OEt, CEN
iFh BF, IPh Z~  Z=BF,, PF, OTs

Ha npumepe mnuaos 2, conepxaimux deHokcapochonuepsrit ysen (X = O), OblIa OKa3aHa BO3MOXHOCTh (DOTOXUMHUYECCKON
peaKIuy ¢ aTKUHaMK 1 HUTPUJIAMH, TTPOJIYKTAaMH KOTOPOH SIBJISIFOTCS PypaHbl ¥ OKCasodbl 3.

JIJist cMeIIaHHBIX MIIUJ0B OTKPBIT HOBBIN Tponecc npu YP-o0nyuyeHn B MPUCYTCTBUH BJIary, CONPOBOXKIAIOIIUICS pacIIipe-
HUeM (ocdalrkia ¥ MPUBOAALIMN K YHUKAIBHBIM (heHoKcadochennHoBBIM cuctemMam 4.

@ o D
C(O)Ph
.fn- . \{/ A h P~ C(0)Ph

BF,

Y = CH, N Fa
3 “ 2a 4

Jluteparypa
1. Matveeva E.D., Podrugina T.A., Taranova M.A., Vinogradov D.S., Gleiter R., Zefirov N.S. J. Org. Chem., 2013, 78, 23, 11691.

2. Henames A.C., Bunorpamos [I.C., Muponos A.B., [lonpyruna T.A. H3eecmusa Axademuu nayk. Cepus xumuueckas, 2020, 69,
12,2333.

Paboma evinonnena 6 pamkax cocyoapcmeennozo 3adanus Ne 121021000105-7.
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MEXAHM3MBI PEAKIIA DJEKTPO®UILHOTO, HYKJIEO®UJILHOT O,
PAJIAKAJILHOT'O MPUCOEJMHEHUA-OTIIEILIEHUS B CHHTE3AX
PSJIOB N-,0-,S-COEAUHEHMIA: BEH30JIA, ®YPAHA, THO®EHA,
OKCA3O0JMHA, OKCA30JIA, OKCATUA3OJA, MUPUINHA B OCHOBHOM U
CHEKTPOCKOMNWS MOJHBIX CIIEKTPOB DJIEKTPOHHBIX CUHTJIETHBIX,
TPUILIETHBIX, KBAPTETHBIX, IYBJETHBIX BO3BYKIEHHBIX
COCTOSITHU ITPU PA3HBIX PH

OoyxoB A.E.

@AY 25 I'ocHUH xummomonoeuu Munobopomnst Poccuu,
121467, Monooozsapoeiickas, 10
aobukhov@fo.gpi.ru

Pa3paboran criekTpanbHO-KBaHTOBOXUMHYECKHH MeTox kiaccupuranun N-,0-,S-reTeponuKInIecKuX COeIMHEHUH yIIIeBOI0-
POZIOB TIO THIIaM CHMMETPHH B OCHOBHOM M OpOWTAIbHOM MPHPO/IE MHOTOCTYIICHYATHIX IIEPEXO0/I0B U MEXAHU3MBbI J1€3aKTHBALN
TIOJIHBIX CIIEKTPOB 3JIEKTPOHHBIX BO30YKJEHHBIX COCTOSHHUN (Sl]; D O OBC, puc 1a) pasHoi opOHTaIBHON IPHPOJIBI C IENBIO Ha-
IIPaBJICHHOTO MOIyYeHHUs TPOU3BOHBIX: OeH30:1a, (ypaHa, THO(EeHa, OKCAa30JIMHOB, OKCA30JI0B, OKCAIMa30JI0B, IMPUMHOB C 3a]aH-
HOH NMPOCTPAHCTBEHHOH U 3JIEKTPOHHOHN cTpyKTypoii (Puc.16) o cnekTpaibHOM CBEPXTOHKOM CTPYKTYpE CIIEKTPOB: (NIIOOPECIeH-
uu (500-77-2,6 K) npu Y d-nazepHoii Hakauku u AMP, OI1P, YO-, UK-, KP-Pamana.l!
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Puc.1(a). [lonnas cxema yacmom u cun OCYunIAMOpPo8 Oe3usnyuamenbHulx Nepexo0os 6 HONHbIX CHeKMpPax S T D Q IBC
(oy6nem D* u xeapmem Q* ), npu nepenoznowenuu S;’—S" u T, —T, snepeuu naxauxu 00 akma ucnyCKaHuﬂ qbomonoe
paccuumannas memooamu JIKAO-MO CCIT pacmupeﬁuoe-KB YIIAT/C (spd-6asuc).(6) Coedunenus.

JIuteparypa:
[1] O6yxoB A.E. CiekTpocKkomnusi OCHOBHOTO W BO30YKICHHBIX COCTOSTHHII MHOTOATOMHBIX COSIMHEHHN B Pa3HBIX YCIOBHUSIX. - M.:
“CrytHuk+”. 2010. - 274c.
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AEAPOMATU3ALNA 3-HUTPOBEH30®YPAHOB
N 3-HUTPOUHAOJIOB B PEAKIIUAX ®OPMAJIBHOI'O
[3+2]-HUAKJTOITPUCOEAUHEHUSA C ASOMETUH-UMHWHAMHAX
N ASOMETUH-WINAAMHU

Ocunog /I.B., Pamenkuna /[.A., [lemuaoB M.P., Kopxkenko K.C., Ocsinun B.A.

Camapckuii 2ocyoapcmeennulil mexuudeckutl yuusepcumem, 443100, Camapa, yn. Monooozeapoetickas 244,
e-mail: osipovdv25@mail.ru

AXIENTOpPHOE BINSHUE HUTPOTPYIIbI B B-110J0KeHnH OeH30(ypaHa 1 WHI01a IPUBOAUT K aKTHBAL[MU CBSI3aHHOM C HEW JBOM-
HOM CBSI3M T€TEPOLMKIMUECKOro (parMeHTa, a aJInTHBHbIE PEaKklMu C UX yYacTHEM HPOTEKAIOT C MOTepel apoMaruyHOCTH. B
YaCTHOCTH, UX BBE/ICHHE B peakiuu 1,3-AUNOoISIpHOTO HUKIONPUCOEANHEHHUS OTKPBIBAET JOCTYII K Pa3HOOOPa3HBIM I'€TEPOLHKIIAM.

Mpl 00HapyxIH, 94TO N, N-IUKIHYECKUAE a30METHH-UMUHBI PEarkupyroT ¢ 3-HUTPOoOeH30(ypaHaMu ¢ 00pa30BaHUEM MMHUPA30-
10[ 1,2-a]mupa3osioB Kak MpoayKToB (GopMabHOTO [3+2]-IUKIONPUCOCAMHEHUS, IPH 3TOM B YCIOBHUAX PEAKIUH 3-HUTPOUHIOJIBI
OKa3bIBaIOTCSI HHEPTHBIMU. B To jxe Bpems1, BO B3auMoeiicTBUE ¢ KapOOHMII-3aMeIeHHBIMU MJIMaMHU XUHOJIWHHS U 30X UHOJIMHUS
BCTYIMAIOT KaK 3-HUTPOOEH30()ypaHsbl, TaK U 3-HUTPOMHIOJBL. BeliencTBrue pacKpbITHs EPBOHAYAIBLHO 00pa3yIoIerocs UKI0a/-
JIyKTa peakiys MPUBOIUT K MUppoio[ 1,2-a]XxuHoIMHAM Uil THppoiio[2,1-a]u3oxuHonuHaM. MBI 3aMeTHIIH, 4TO B CIy4ae MPOU3BO-
JTHBIX M30XMHOJIMHA PEAKLUsI MOXKET OCTAHOBHUTHCS Ha CTaJlK 00pa30BaHUs LUKIIOAIYKTa B ClIy4ae TPYAHOCTU WIM HEBO3MOXHO-
cTH ero eHosm3auuu. Taxke Mbl TOKa3ajH, 4YTo 3-HUTPOOEH30(ypaHbl aKTUBHO PEarupyloT ¢ a30METHH-HIINaMHU, TeHEPUPYEMbIMU
W3 M3aTHHA U MPOJIMHA MJIH CAPKO3HMHA C TTOJyYEHUEM CITUPOOKCHH/IONIO0B. Bo BCeX yIOMSHYTHIX IPHUMeEpax LHUKIOaLLyKThl 00pasy-
I0TCSI B BUJIE €JMHCTBEHHOTO JAMacTepeoMepa, 3a HCKIFUEHHEM peakiuu OeH30(pypaHa ¢ 3aMeIleHHBIMH 110 KapOOILUKITy N3aTHHA-
MM U IIPOJIMHOM, B pe3yJIbTare KOTOPOi 00pa3yeTcsi CMech JUACTEPEOMEPOB B IPUMEPHO PABHOM COOTHOIICHHH.

X=0.Y=0Ac, NHTs X=0.Y=H OAc, NHTs

& Ar { X = NTs, NMs: Y = Br
N&hﬁ; [

Paboma evinonnena npu gpunancosoui nooodepocke PH®, npoexm 19-73-10109.

127



QKus!

1210-16.10.2021

NPUBEJIEHHBIE TIAPAMATHUTHBIE CABUI'U —
HOBBI METO/I AHAJIU3A CIIEKTPOB SIMP
IMAPAMATHUTHBIX COEIUHEHUN

IIaBaoB A.A.

HUncmumym snemenmoopeanuueckux coeounenuii um. A.H. Hecmesnosa PAH,
2. Mockea, Poccus, 119991, Mockea, yn. Basunosa 28,
e-mail: pavlov@ineos.ac.ru

Ha 3ape cBoero coznanus cnexkrpockonust AMP TpaauroHHO HCHOIB30BAIACH AJI YCTAHOBJICHHUS] XUMHUYECKOIO COCTaBa Ju-
aMarHUTHBIX COCIMHEHUH, B TO BpPEMs KaK IPUMEHEHHUE JJAHHOIO METOAA JUlsl apaMarHUTHBIX COCJUHEHUM CUMTAIOCh YPE3BbI-
YaliHO 3aTpy/JAHUTENBHBIM BBUAY KpaiiHe ObICTPOil siaepHoi penakcanuu. OJJHaKO, TEXHUYECKOE pa3BUTHE MPUOOPHOTO OCHAIIEHUS
B HOCJICTHHE TOJbI O0YCIOBHUJIO pa3BUTHE MeTona criekTpockonuu SIMP 1uist mapaMarHUTHBIX coenuHeHuil. [lomyyeHHbIC B 3TOU
00J1acTi pe3yNbTaThl JIENIM B OCHOBY psijia OMOJIOrMYeCKNX U MEIUIMHCKUX NPUMEHEHUH, TaKUX KaK MapaMarHUTHbIE METKU IS
HCCIIEIOBAHUS CTPYKTYP OMONOTHYECKUX MAKPOMOIIEKYJ B PaCTBOPE, areHThI i ceHCOpsl B MPT.!

CymiecTByIOIIMEe Ha CETOAHALTHUN JEHb MOJXOABI K aHAIN3y crekTpoB SIMP nmapaMarHUTHBIX COEIMHEHUI MpennoiaararT ue-
MIOJIb30BaHUE PA3NUYHBIX PACUETHBIX METOIOB (KBAHTOBO-XMMUYECKHE U KBAHTOBO-MEXaHUYECKHE PACUEThI) IS OLIEHKH KOHTAKT-
HOTO CIIBUT'a U KOH()OPMAIIMOHHOTO aHaiiu3a B pacTBope. [10CKoIbKY B OCHOBE TaKMX PacyeTOB CONEPIKUTCS OOJIBIIOE KOJINYECTBO
NPUOTMKEHHUH, TAKOH MOJX0J] 3a4aCTyI0 IPUBOJUT K OIMIMOOYHBIM pe3yibTaraM. Bo MHOTHX cClly4asx JaHHBIE TEX SIEP MOJIEKYIIbI,
KOTOpBIE IEMOHCTPUPYIOT O0raTyto KOH(GOpPMAIMOHHYO JMHAMUKY WM COIEPKAT 3HAYUTENIbHBIH KOHTAKTHBIH BKJIaJ, UCKIIOYalOT
U3 pacCMOTPEHHMsI, YTO HETaTHBHO BIIMSIET Ha JIOCTOBEPHOCTh Pe3yNbTaToB. bojee Toro, B ToM ciyuae, eciu OOJIbIIMHCTBO PErH-
crpupyeMbix SIMP sep B MoneKyiie UMEIOT BhIILEYKAa3aHHbIE HEOCTATKH, aHAJIU3 CIIEKTPOB IIPUHLIUIINAIBHO HEAOCTOBEPEH.

B Hacrosiiem noknajne Oyaer o0cyKaaThesi HOBBII ajbTepHATHBHBIN ITOIX0/ K aHaM3y JaHHBIX napamarautHoro IMP, ocHo-
BaHHOTO Ha aHAJIN3¢ TEMIIEPATYPHON 3aBHCUMOCTH XUMHUYECKHUX CBUTOB.> ATIPOOAIIHs MpeIaraeMoro moaxoja Ha psijie KOMIUIEK-
COB MMEPEXOJIHBIX METAILIOB MOKa3aa ero 3pQeKTHBHOCTD B TEX CIIyYasx, KOTa CTaHAapTHBIC METOIBI HEMPUMEHUMBL.>

Jlureparypa

1. Bertini I., Luchinat C., Parigi G. et al. NMR of paramagnetic molecules: applications to metallobiomolecules and models —
Awmcrepaam: Elsevier, 2017. — 490c.

2. Pavlov A.A., Nehrkorn J., Zubkevich S. Inorg. Chem., 2020, 59, 10746.

3. Pavlov A.A., Novikov V.V,, Nikovskiy I.A. Inorg. Chem., 2021, submitted.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-73-00194.
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CHUHTE3 BOAOPACTBOPUMBIX ITPOU3BOAHbBIX
TUAKAJIMKCAPEHA U U3YUYEHUE UX B3AUMOJIEMCTBUA
C BEJIKAMHA

aausa I1.J1., CroiikoB U.W.

Kaszanckui (Ilpusonsicckuil) ¢hedepanvuviii ynusepcumem, Kazans, Poccus
420008, Poccus, e. Kaszanw, yn. Kpemnésckas, 18
e-mail: padnya.ksu@gmail.com

MynbTHBaJICHTHBIC B3aMMOJICHCTBUS, OCHOBAHHBIC Ha CJIA0BIX HEKOBAJICHTHBIX CBA3SX, SIBJISIOTCS OOPAaTUMBIMHU U UTPAIOT pe-
LIAIOIIYI0 POJIb B MPOIECCaX PACIO3HABAHUS, JATC3UH M Mepeaadyn CUrHaIoB. KOHIENIMsS MyJIbTHBAIICHTHOCTH MCIIONB3YETCS B
MOCJICTHUE TO/IbI B CYIPaMOJICKYIIIPHOM XMMHUU JUTsl CO3IAHMsI YETKO ONPEICIICHHBIX CTPYKTYP M BbI30Ba OHOJOTHUYCSCKON PEaKI[HH,
YTO MPHUBEJIO K MOSBJICHUIO HOBBIX HAHOMATEPHAJIOB U MOJICKYJISIPHBIX YCTPOUCTB.

HccnenoBanue CriocOOHOCTH CHHTETUYECKHIX (MAKPO)MOJICKYT K B3aUMOJICHCTBHUIO C IOBEPXHOCTHIO OCIIKOBBIX CTPYKTYP SIBJISI-
€TCsI IEPCIICKTUBHOM 3ajia4ell MPH W3yYeHUH MX OHMOJOIMYESCKOM aKTHBHOCTH U pa3paboTke OnoHaHomaTtepuaioB. Co3maHue MO-
JIEKYJI, CIIOCOOHBIX K PACIIO3HABAHMIO TOBEPXHOCTH OCJIKOB, MPEICTABIACTCS aKTyaIbHON TEMOM, BBI3BIBAIOIINI TEOPETHUCCKUHN U
MpaKTUYECKuii uHTepec. i1 co3manust TOM00HBIX CHHTETHUECKUX PEICTITOPOB MPEITIOKEHO HCII0Ib30BaHUE HAN0O0IEE U3yUCHHYIO
U TIEPCIIEKTUBHYI0 MAKPOIUKIMYCCKYIO IUIaTPOopMy — (THA)KATHUKCAPCHEI.

B nanHoO# paboTe mpeacTaBieH MOAXO/ K MOMyUYSHHIO CEPUH BOAOPACTBOPUMBIX MOTH(YHKIIMOHAIBHBIX MPOU3BOIHBIX THAKA-
nuKc[4]apeHa, comeprKaiux MOJOKUATEILHO U OTPULIATEIBHO 3apsKeHHbIC ()PAarMEHTHI M0 HIDKHEMY 000y MaKpOIIMKIa, B pas-
JIMYHBIX CTEPEOM3OMEPHBIX (popMax — Koryc, uacmuunsiil KoHyc u 1,3-anvmepnam. BpUIO TIOKA3aHO, YTO MOTYYCHHBIC COCAUHEHHUS
CrocoOHbI K 3 (HEKTUBHOMY M CEJIEKTHBHOMY B3aMMOJICHCTBHIO C PSIOM OCIIKOB — OBIYbHM CHIBOPOTOYHBIM aJIbOYMHHOM, FE€MOTIIO-
OMHOM, JIN30IIMMOM, XUMOTPHUCHHOM, XOJIMHAICTEpa3aMu, pHOOHYKIIea30il A.

Paboma sevinonnena npu gunancosoii noddepoicke Poccuiickoeo nayunozo gonoa (No. 19-73-10134) u epanma Ilpezudenma
Poccuiickoui @edepayuu ons 20cy0apcmeeHHOU NOOOEPIHCKU MOIOObIX YHEHbIX U 6e0yuux Hayurvlx wikon Poccuiickou Dedepayuu
(MK-12.2020.3, HI1I-2499.2020.3)
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AJIKEHUJITHO®EHDBI B YCJIIOBUAX OKUCIUTEJIBHOI'O
AMHWHOA3ZUPUINHUPOBAHUA

IlanbkoBa A.C., KysnenoB ML.A.

HUncmumym xumuu, Cankm-Ilemepbypeckuii 20cyoapcmeenHulll yHUgepcument,
198504, Canxkm-Ilemepbype, Ynusepcumemckuii npocnexkm 20,
e-mail: a.pankova@spbu.ru

HW3BecTHO, 4TO THODEH MOXKET AaBaTh TPUIMKINYCCKHUI OUCA3UPHINH' B pe3yabTaTe OKUCIUTEIBHOIO aMHUHOA3HPHNHUPOBA-
HUS?, B OTIMYKE OT ypana® u mupposa. [Ipu 3ToM SK30IHKIMIeCcKast ABOWHAS CBA3b alKSHUITHO(EHOB MPOSBISIET ropas3no bonee
BBICOKYIO aKTUBHOCTb B a3UPUAMHUPOBAHNY, U B PE3YJIBTaTe MOTYT OBITh MOJIyYeHbI 2-THO(QEHWIA3UPUANHEL. [lu3aMemEHHbIe 10
aroMaM yriepoaga COCAUHCHHS BIIOJIHC yCTOfI‘IPIBbI, TOrga Kak TpI/ISaMeIIIéHHI)Ie aHaJIOru HeCTa6I/IJ'II)HI:I " JICTKO PACKPbIBAIOTCA
no cesi3u C—C. Hannume kapOOHMIBHOM TPYMIIBI B OHOM U3 3aMECTHTENeH MO3BOJSIET PEalU30BaThes 1,5-31eKTPOIMKIN3AINH
a30MeTHHIINAA B OKcason’. B utore cymMmapHast mociejoBaTe/IbHOCTS SIBISIET COOOMH MPEeKpacHsIil Criocob chHTe3a 2-THO(EHHIIOK-
€a30JI0B U3 alUKINYECKUX NIPEALIECTBEHHUKOB. 1Ipy OomnpeneseHHbIX YCI0BUIX BO3MOXKHBI JOIOJIHUTENBHBIE N1IEPErPYNIIUPOBKY,
IPpUBOAAIINE K BECbMa HeO6I)I‘IH])IM IpoaAyKTaM.

R! 1. PhthNNH, j
S R2 2.A DI
=¥

also thiophen-3-yl
and benzothiophen-2-yl 20-86%
=30 examples

Hexoropsle nonyueHHbIe 2-THo()EHUIIOKCa30IIbl HPOSBISIOT 3aMETHYIO (hITyOPECLICHIIMIO, U B XOJ€ Pa0OThI ObUIN HCCIIEIOBAHbBI
ux GpoTopu3nYecKre CBONCTBA.

Jlureparypa

1. A.S. Pankova, A.N. Blandov, M.K. Bulanova, S.I. Selivanov, I.V. Ananyev, M.A. Kuznetsov Tetrahedron Lett. 2011, 52,
4048-4050.

2. M.A. Kuznetsov, L.M. Kuznetsova, A.S. Pankova Tetrahedron Lett. 2016, 57, 3575-3585.

M.V. Sorokina, A.S. Pankova, M.A. Kuznetsov 4sian J. Org. Chem. 2016, 5, 389-398.

4. A.S. Pankova, M.A. Kuznetsov Synthesis 2017, 49, 5093-5104.

98]

Hccnedosanus nposedensl ¢ ucnonvzosanuem 0bopyoosanusi pecypchvix yenmpog CII0I'Y «Mazcnummno-pe3onanchvle memoobl
uccnedoganusny, «Memoowr ananuza cocmasa eewgecmaay, « Penmeenooudpakyuonnvle memoost ucciedosanusy, « Onmuveckue u
JlazepHvle Memoobl UCCIE008AHUS BEUECTNBAY.

Paboma evinonnena npu punamncosoii noooepoicke PH®, npoexm 18-73-00089.
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MPUPOJHBIE TETPAIIUPPOJIbI B YCTPOMCTBAX
OOTOINPEOBPA3ZOBAHUA

Ilaxomog I.J1.,*° Koiipman O.U.*

“U6ano6cKutl 20Cy0apCcmeenHblil XUMUKO-MEXHOI02ULeCKUll YHUgepcumen,
153000 Hesanoso, lllepememvesckuii npocnexkm, 7,
e-mail: pakhomov@ipmras.ru
*Uncmumym puzuxu muxpocmpyxkmyp Poccuiickoti Akademuu Hayx,
603950 Huscnuti Hoseopoo, I'CII-105

[TpuponHbie TeTpanMpposIbl, 0COOEHHO TaKue KaK XJIOPO(QHIUT U €ro IIPOU3BOIHbIE, KpaliHE MPUBIICKATENBHBI [l IPUMEHEHUS
B COJTHEUHBIX 0aTapesix, BO-IEPBbIX, H3-3a SBHOW (POTOINEKTPUUECKON aKTUBHOCTH M CTA0MIBHOCTH, & BO-BTOPBIX, U3-32 OTPOMHBIX
peCypcoB M OTCYTCTBHUS 3Kosoruueckux mpobiem [1]. Tlepsbie MacmtaOHble pabOTHl B 3TOM HalpaBiIeHHH HPOBOIMIHMCH euié B
MOCJIEBOCHHBIE TO/IBI 107l pyKoBoacTBoM akaa. A.H. Tepennna. Tem He MeHee, 10 cuX 1op OOJBLIMHCTBO MPAKTUYECKU-OPHEHTH-
POBaHHBIX MCCIIEIOBAHUN OCTAaHABJIMBAETCS Ha CTAJMU CEHCUOMIIN3AINU TOTOBBIX MAaTPHUI] C TOMOIIBIO XJIOPOQHIIIOB, XOTS U TaM
MIPOPBIBHBIX Pe3yJbTaTtoB noka Her [1]. OueBHIHO, CymECTBYIOT (yHIaMEeHTaIbHbIe TPYJIHOCTH, MPEMATCTBYIONINE TOSIBICHUIO
YCTOMYUBBIX U 3(PPEKTUBHBIX ONTOIIEKTPOHHBIX YCTPOUCTB UCTIOJB3YIOIIUX TOTEHIINAI 3THUX IPUPOIHBIX (oTOabCOpOEpOB.

B noxnazie nenaercst KpaTtkuii 0030p CyIIECTBYIONIMX JIMTEPATYPHBIX JOCTHKEHUH B 00JIACTH TOHKOIIEHOYHBIX (POTOBOJIBTA-
MYECKUX SIUEEK C aKTHBHBIM I'€TEpOIEPEX0/IOM Ha OCHOBE XJIOPO(MMILIONONO0HBIX MOJIEKYII, BKIIIOUasi pa3iInvHbIe 1abopaTopHbIe
TEXHOJIOTHH TIOJIyYEeHUs U CXeMbl ycTpoiicTB. Ocoboe BHUMaHHE Y/eIsIeTCsl 1a00paTOpHBIM CIIOCO0aM HaHECEHHsI TOHKHX MOJIEKY-
JIIPHBIX CJIOEB U UX CTPYKTYpE.

INToka3aHo, YTO OAHOI U3 KPUTHUUECKUX IPOOIEM ABIAETCs cllaboe NMPEeACTaBICHUE O CBSI3U pealbHoN Mopdonoruu doroak-
TUBHOTO CJIOS C €TO 3aps10-TPaHCIIOPTHBIMH XapaKTEPUCTUKAMH, OOYCIIOBJICHHOE B TOM YHCIIE TEM, YTO BHUMAHHUE CIELUAIICTOB
OrPaHUYCHO YPOBHEM CIIOKHOCTH «MOJIEKyJla»arperar B pacTBOpe», TO €CTh He PACIPOCTPaHAETCs Ha 00beMHbIE (TBEPOTENIbHbIE)
IIPOLIECCHI.

[TpuBoasTcst 1 00Cy)AI0TCsE COOCTBEHHbIE Pe3yJIbTaThl (POTOIIEKTPUUIECKUX U3MEPEHNH Ha IUIEHKaX IPOU3BOAHBIX (eodop-
Ouja, XJI0puHa 1 dTHONOopdUpHHa [2].

Jluteparypa

1. Koifman O.1., Stuzhin P.A., Travkin V.V., Pakhomov G.L. RSC A4dv., 2021, 11, 15131.

2. A.lL Koptyaev, V.V. Travkin, Y.I. Sachkov, Y.V. Romanenko, G.L. Pakhomov, ] Mater Sci: Mater Electron, 2021, 32,
DOI:10.1007/s10854-021-06315-5.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-13-00285.
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1,2,3-XAJIBKOI'EHOAUA3O0JIbI B PEAKIIUAX
BHYTPUMOJIEKYJIIPHOH HUKJIU3ALIMUIIETPOB

Ilerpos M.JL., IleB3nep JI.M., [lonosa E.A., Pemuzosn 10.0.

Canxm-Ilemepoypeckuti 20cyo0apcmeeH bl MeXHON02UYeCKULl UHCIUMYm,
190013, Canxm-Ilemepbype, Mockosckuii npocnexm 26,
e-mail: mlpetrov@mail.ru

5-Hezamemennsie 1,2,3-xanpKoreHaua3obl IpU B3aUMOJIEHCTBUY C CHIIBHBIMU OCHOBaHUSIMU PacKphIBatoT 1,2,3-XanbKoreH 1u-
A30JIbHBIH [IUKII C BBIICIICHHEM a30Ta i 00pa30BaHHEM THO- U ceneHokeTeHOB'. Tlocnennue ciocoOHbI pearupoBath ¢ pasIHyHbIMH
HYKJIeO(HIaMH, YTO MOXKHO HCIIOJIb30BaTh KaK METOJl CHHTE3a allMKIMYECKUX M FeTePOLMKINYeCKUX coequHeHui. Tak, pacKpbl-
THE MO/ IeHCTBUEM OCHOBaHUH XaJbKOT€HANA30IbHOTO KoJlblia 4-apuii-1,2,3-Tna- 1 celeHaana3oioB, UMEIOINX HyKI1eo(QibHy0
¢ynkunonansuyio rpymiy (SH, OH unu NH,) B opmo-nonoxkeHuu K THana30IbHOMY 3aMECTHTEINO, IPMBOJUT K BHYTPUMOJIE-
KYJSIPHOU 5-9K30-AUT-IUKIN3AIMN TEHEPUPYEMOT0 THOKETEHA ¢ MojydeHneM Oen30[b]dypano, 6eH30[b]THO)EHOB 1 HHIOIOB.

Bo3MokHOCTh 00pa30BaHusi KOHJICHCHPOBAHHBIX HEAPOMATHUECKUX T€TEPOLMKIIOB U3 MPOU3BOJHBIX TaKoW T'MOPHIHON cHCTe-
MBI Kak 4-(2-merundypan-3-un)-1,2,3-tnagnazon ObLia MOTBEPXKICHA PeaKlUed PacKpPhITUS THAJAWA30JIBHOTO IMKJIA 3THIOBOTO
a¢upa S-amuaometwi-4-(1,2,3-truanuazon-4-wn)dypan-2-kapOOHOBOH KUCIOTHL. Tak, moj IeiicTBUEM OCHOBaHUH PAaCKPHITHE THA-
JTHA30JIbHOTO KOJIbIIa S-amMmuHOMeTHI-4-(1,2,3-Tranua3on-4-mn)dypan-2-kapOOHOBON KUCIOThI, HMEIOIICH

S S S
[ N [ N
Y 1.NHR N tBuoK
I e Vo ) Mg
2.Hel / N H HO oc o
EtO,C @) CH,Br Et0,C o N\R 2
R= M, Alk HCI

HyKJIeopuabHy0 QyHKIMOHaIbHYO rpyny CH2NHR B nonoxeHnH, COCEICTBYIONIEM C THAANA30IbHBIM 3aMECTHTEINIEM, ITPUBO-
JUT K BHYTPUMOJIEKYIAPHON 6-9H00-IUI-IUKIM3aUK TEHEPUPYEMOTO THOKETEHA ¢ BHyTpeHHMM Hykiieopuaom CH NHR?.

JIuteparypa
1. Ilerpos M.JI., AuapocoB J.A.: 2Kypran Opeanuueckoii xumuu, 2013, 49, 497.
2. Pemusos 10.0., [Tes3uep JI.M., [lerpos M.JL. JKyprarn Obwei xumuu, 2019. 89, 1616.

Paboma evinonnena 6 pamxax 6az060t uacmu 2ocyoapcmeennozo 3adanus Munucmepemea obpazosanus u Hayku Poccuu
(npoexm Ne 785.00X6019).
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CUHTE3 KOHBIOTATOB HA OCHOBE UHTMBUTOPA
IMCMA C XEJATUPYIOUIUM ATEHTOM DOTA JIJI51
AJIPECHOW TOCTABKHU JUATHOCTHYECKOT'O
PAJMOHYKJIUJIA ®Ga

Iletpor C.A., Mauyakun A.J., 3sik H.IO., Ycnenckas A.A.

Mockoeckuii Tocyoapcmeennwiti Yuusepcumem umenu M.B. Jlomonocosa, xumuyeckuti (paxyiomem
E-mail: stanislavpetrovshl994@gmail.com

Pax npexncrarensHoii sxene3sl (PIIK) siBisiercst oqHUM M3 HanOoJee 4acTo TMarHOCTUPYEMBIX 3JI0KaueCTBEHHBIX HOBOOOPa3oBa-
HUH y MY>XYMH BO BCEM MUPE M OCTaeTCs OHOW M3 OCHOBHBIX IPHUYMH UX CMEPTH OT paka. JlaHHOe 3a0o/ieBaHUE OTBETCTBEHHO 32
6,6% ciy4aeB CMEPTH OT OHKOJIOTMYECKUX 3a00JIeBaHUI Cpei MYKUHH, 3aHMUMas ITO€ MECTO I10 3TOMY ToKa3zareto. [1]

OJHUM M3 TIEPCIIEKTUBHBIX HAIPABJICHUI B TEparuy M JUArHOCTHKE OHKOJIOTMYECKUX 3a00JIEBaHUI IPE/ICTATEIbHON HKeJIe3bl
SIBIIICTCSI TApreTHasl JOCTaBKa B paKOBbIE KJIETKHU JICKAPCTBEHHBIX U TUarHOCTUYECKHX MpenapartoB. [IpenMynecTBaMu Takoro noj-
X0JIa SIBJISIETCSl YMEHbIIIEHHE MOO0UHBIX d((PEKTOB ¥ BBOJMMOW 03Bl IS YIYYILICHUs KauecTBa JUarHOCTHKU U Teparuu 3a0oJe-
BaHus. [2]

U3-3a BBICOKOH dKCIIpeccHHt npocTar-cnenuduyeckoro Memopannoro antureHa (IICMA) Ha ki1eTouHOH MeMOpaHe KJIETOK paka
MIPE/ICTATENLHOM JKelle3bl, TOT OeJIOK MPECTaBISIET CO00 PUBIIEKATEIbHYIO MOJIEKYJISIPHYIO MUILIEHB JIJIsl TEPAITHH M IUarHOCTH-
ku PIDXK. [3] B naHHbBIi MOMEHT 3TalOHOM IIpH pa3paboOTKe CPEACTB aApPECHOW TOCTABKU K MPOCTAaTHUECKOMY crieluduieckomy
MeMOpaHHOMY aHTUI'CHY SIBJISETCS MHIMOUTOP Ha OCHOBe MoueBHHBI - DCL BeiieicTBre ero cTabMiIbHOCTH, BEICOKOW ad(huHHOCTH
1 XOpoliel OnoaocTynHocTu. [4]

Pe3ynbTaThl JOKMHTA MTOKA3BIBAIOT, YTO JIMTAHABI, COAEpIKaIlKe JUMENTHIHbIE JTUHKEPHI, Jydlie csa3biBatoTcs ¢ [ICMA u no-
Ka3bIBaIOT HanboJee BHICOKYIO CEIEKTMBHOCTh. B HacTosiell pabore ObLIM ONTUMHU3UPOBAHBI IIyTH CUHTE3a JINHKEPOB JIMTAHJIOB,
cesiekTHBHO cBs3biBatouxcs ¢ [ICMA. Bbuin BbIOpaHb! JIMraHIpl, TOKa3bIBaroIe Haubosee BHICOKYI0 H30UpaTelIbHOCTh, U Ha UX
OCHOBE TI0JIy4Y€HBI U KOHBIOTaThI ¢ Xenarupyroummu arearamu (DOTA).[S]

CelleKTHBHAIH o
i : 5 —OH
aurans na ocnose DCL a4 /
Cra \\ —
LAY
A H\ N |
| (@)
“ o H o R H Q (s ] 'x". N
- R N g W
1 n i} H i H H
HO. 0O r,.- o Ry HG"'&G
~ © /(/
DOTA
G\-\.“:rf"""\N.-"L\N :.-"G .
ou H H an  Jlunkep

B nmoxiaze OyayT moapoOHO pacCMOTPEHBI MTOAXObI K CHHTE3Y JaHHBIX KOHBIOTATOB, @ TAKXKE PE3yNIbTaThl OHOIOTHIECKUX
uccinenoBannii  (apddunHOCTH, OMOpacmpeneneHue, HaKOIUIEHHE, CelneKTuBHOCTh K I[ICMA  askcmpeccupyromuM U
HEIKCIPECCUPYIOIMIUM KIETOYHBIM JIMHUSM).

Jluteparypa

1. F. Bray, J. Ferlay, 1. Soerjomataram, R. L. Siegel, L. A. Torre and A. Jemal, CA. Cancer J. Clin., 2018, 68, 394-424.

2. J.H.Jang, S.J. Han, J. Y. Kim, K. Il Kim, K. C. Lee and C. S. Kang, ChemistryOpen, 2019, 8, 451-456.

3. H. Wang, Y. Byun, C. Barinka, M. Pullambhatla, H. eun C. Bhang, J. J. Fox, J. Lubkowski, R. C. Mease and M. G. Pomper,
Bioorganic Med. Chem. Lett., 2010, 20, 392—-397.

4. S. M. Hillier, K. P. Maresca, F. J. Femia, J. C. Marquis, C. A. Foss, N. Nguyen, C. N. Zimmerman, J. A. Barrett, W. C.
Eckelman, M. G. Pomper, J. L. Joyal and J. W. Babich, Cancer Res., 2009, 69, 6932—-6940.

5. Machulkin, A.E., et al., J. Drug Target. 2016, V. 24, P. 679-93.

133




QKus!

1210-16.10.2021

CHUHTE3 U BUOJIOT'NYECKASA AKTUBHOCTD
0-A30JINJTAJIKHUJI-N-(CYJb®AMONJTIPEHNJI)
KAPBAMATOB, -TUOKAPBAMATOB 1 UX AHAJIOT'OB

Ilonkoe C.B., KapmanoBa P.A., Oounosckas E.C., Asiekceenko A.JL.

Poccuiickuti xumuxo-mexnonoeuueckui ynueepcumem um. /. M. Menoeneesa,
125047, e. Mockea, Muycckas niowaow, 9,
popkov_sv@muctr.ru,

CepaeuHo-cocyaucTbie 3a00JIeBaHNS 3aHUMAIOT IEPBOE MECTO CPEAX MIPUYMH CMEPTHOCTHU B Pa3BUTHIX CTpaHax. BaxHyto poib
B MPEAOTBPOIIEHUN UHCYIFTOB M MH(APKTOB 3aHUMAIOT aHTUATrPEraHThl, B YUCIIO KOTOPBIX BXOAUT TaKOW MMMIA30JICOAEPKALINI
UHIHOUTOpP TPOMOOKCAHCHHTETA3bl Kak o3azpen. Pan kapbamMaToB - IPOM3BOJHBIX a30JIMIIMETAHONIOB U a30JIMI3TAHOIOB CHIKAIOT
CBEPTHIBaEMOCTb KpoBH [1], neficTBys nogoOHsIM 00pa3zoM. B Toxxe Bpemst Oiim3kue THokapOamMaTHbIe aHAJIOTH MTPOSIBISIOT BBICO-
Kyt (yHrUTOKCH4HOCTh. Takoe neicTBUE, Kak U ist OOJNBIIMHCTBA MPUMEHAEMbIX a30J1bHBIX ()YHTUIMIHBIX U aHTUMHKOTHYECKUX
npenaparoB o0yCJIOBJIEHO MHTMOMpPOBaHUEM OMOCHHTe3a sprocreprHa Ha craaun Cl4-ne3merwnnpoBanus jJaHocrtepuna P-450
muroxpomokcunaszoit (CYPS1). C apyroii ctopoHsl, ¢papmakohopHblid 6eH30i1CynbhaMUIHbBINA (parMeHT BXOJIHUT B COCTAaB MHOTHX
OaKTepULUAHBIX, TPOTUBOANA0ETHUECKUX NPENapaToB, a TAK)KE aHTAarOHHUCTOB TPOMOOKCAHOBOTO PELENTOPa, KakK, HAIpuUMep, pa-
MampobaH.

XUMepHbIE COCIMHEHNS, BKIIOYAIOIINE B CBOH COCTaB a30JIbHOE KOJIBLO U OeH30JICYIb(haMUIHbIA (hparMeHT, NPOSBISIIOT KaK
aHTHArperanoHHbIe, TaK U IPOTHBOMUKPOOHBIE CBOWMCTBA.

KiroueBbie a30imIanKaHONbl NONTYyYeHbl PACKPBITUEM IMKIMYECKHX KapOOHATOB MJIM MpONWIIEHOKCH A a3onamu. [locnenyro-
11asi KOHAEHCALUS C 3aMENICHHBIMU (DEHUIIN30IMaHATAMH HJIM ~THOM301[aHaTaMu PUBOAUT K O-azonmmnankui-N-(cyabpamont-
(eHm)kapbamaram 1 UX aHaJOram.

0]
)J\ HAz CH2)n CH CH
0] O> AZ/( )\OH AZ/T 3 HAz ?/ 3
H
(CH2)n N

ZCN

t O =
ST 10
N N-N

Az= /> I\/> @: n=2,3 z=0,S R= SO,NH,, CO,CHs

Jlutepatypa
1. [Tonkoe C.B., Anekceenko A.JI., Jlobanosa E.I". u ap. Ilamenm 2488583 P®, 2013.
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CEJIEKTUBHAS CBOPKA IIATU- U LIECTUYJEHHbBIX
I'ETEPOIUKJIOB U3 ®TOPUPOBAHHDbIX
o-'AJIOTEHEHOHOB

Ilonos A.B., KoGesneBckas B.A., Pyaés A.1O.

@I'FYH Uprxymckuti uncmumym xumuu um. A.E. @asopcroeo CO PAH,
664033, Upxymck, yn. @asopckoeo 1, Poccus,
e-mail: popov@irioch.irk.ru

PaSpa60TaHLI METO/JIbI CHHTE3a MaJIbIX I'€TCPOLIUKIIOB Ha OCHOBE pCaKIIun 1,3-61/IHyKJ'IeO(bI/IJIOB C @TOpHpOBaHHLIMI/I a-rajaore-
HCHOHaMH 1, KOTOPbIC, KAK U3BCCTHO, YaCTO IMPOABJIAIOT HCTPUBUAJIbHYIO PEAKIITMOHHYIO CIIOCOOHOCTD .

o o o R™ -
R.)J\./LLR- HaN )%NH -Hel H/]a}"
) R cF, . /J|\/l\
X . R F ek

3 apoo%

R = Me; Ph; EtO *
R™ = Me. Ph R™ = Ph. 4-Ma0CH,. 4-CIC:H,,

4-0;NCyHy: 4-F1CCH,

34-68%

R = Ph; 4-MeDCgH.; 4-CICgH,; 4-05NCgH,; 4-FCCH, £-Bromothiophen-2-yi
X =Br, Cl
[Toxazano, 4TO B3amMoIeiicTBHE TaJoreHeHOHOB 1 ¢ 1,3-1nkapOOHMIIBHBIMA COCTUHEHUSIMH IIPOTEKAeT XeMO- H CTEpPeOCeeK-
THBHO, TIPHBOJS B MSTKUX YCIOBHUAX K TPU()TOPMETHINPOBAHHBIM TUTHAPOQGYpaHaM 2 ¢ yMepeHHBIMH BbIxomamu’. Hamporus,
N-nenrpupoBanssie 1,3-6uHyKiieopuis! (HampuMep, aMUINHBI) JETKO pearupyroT ¢ o-OpomeHonamu 1, 00pasyst mecTH4IeHHbIE

rerepormkisl 3°. C60pKa MMPHIMHUANHOBOTO SIAPA MIPOUCKOIHUT B HEKATATUTHIECKUAX YCIOBHSIX C BBICOKOH CEIEKTHBHOCTBIO H BBI-
XOZ[aMH, HEPEJKO OITM3KUMHU K KOJTHYIECTBCHHBIM.

OO6cyxnaroTcst IPUYUHBI pa3Induil B COOPKE MATH- U MIECTUYICHHBIX T€TEPOIMKIIOB, @ TAKKE MEXaHU3MBbI H3YIEHHBIX PEAKIIHH.

JIuteparypa
1. A. Yu. Rulev. Eur. J. Org. Chem., 2018, 2018, 3609.

2. A. V. Popov, A. V. Mareev, V. A. Kobelevskaya, S. V. Zinchenko, A. V. Vashchenko, A. Yu. Rulev. J. Fluor. Chem., 2021,
https://doi.org/10.1016/j.jfluchem.2021.109819 (in Press).
3. A. R. Romanov, A. Yu. Rulev, A. V. Popov, E. V. Kondrashov, S. V. Zinchenko. Synthesis 2020, 52, 1512.

Paboma evinonnena npu punancosou nooodepoicke PODU, npoexm Ne 19-03-00206.
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N-'ETEPOIHUK/IMYECKHUE KAPBEHDI
KAK DOOEKTUBHBIE JIMT'AH/IbI 1151 CUHTE3A
IIPEKATAJ/IN3ATOPOB

Ipuma J1.O.,* Maauea M.,»® Kyaukosckasi H.C.,» Ananukos B.I1.*°

‘Uncmumym opeanuueckou xumuu PAH um. H.J[. 3enunckoco, Mockea, Poccus,
*Mockosckuii 2ocyoapcmeennwitl ynusepcumem um. M.B. Jlomonocosa, Mockea, Poccust
e-mail: prima@ioc.ac.ru
N-rereponukinuueckue kapoers! (NHC) mmpoko HCIob3y 0TS KaK JIMTaH b, 0COOCHHO JJIs TEPEXOHBIX METaJUIOB. JIuranapt
NHC cunretnyecku IMMPUBJICKATCJIbHBI N3-3a IUPOKUX BO3MOXKHOCTEH MOI[I/I(l)I/IKaHI/II/I CTPYKTYDPBhI, a TAKKE OﬁpaSOBaHI/IeM cTabuib-

HbIx csizeid NHC—mertant (pucyHok 1).! NHC mpucyTCTBYIOT BO MHOXKECTBE KOMILIEKCOB, MHOTHE M3 KOTOPBIX CIYKaT MpeKaTaju-
3aTOpaMu A7 KATAIUTHYECKUX PeaKIUi.
H
HOC-O1H
H n

/=N
0y o () 2
/ [ 2 R N®
R R
&
RN
R X =Cl,R=Alk, Hal

Pucynox 1. Obwas cxema cunmesa cummempuynvix NHC-1ueanoos.

R
| A

Cunte3npoBansl HOBbIe MocTHKOBBIe NHC-KkoMIutekes! 1-3 1 MccnenoBana X KaTaauTHYeCKass akTHBHOCTh HA MOJCIIBHOM pe-
aKIUU aprIaMIHAPOBaHMS 1o baxBansay-XapTBury (pUCYHOK 2).

Dipp-.\ -, Dipp.. . p—
pep Ho )/ iPr_A_iPr
N Hal  He Hal R Hal, O =N ow= |
[ >—fd-N_ )  Dp ~ PdPd  DiPp  Dipp pd Pd” Dipp |
i H. |’I[E| X ,.-"N :'ﬂlz Hal Hal N-- 1i/'f 9 Hal
Dipp “W-N. .. &N M
Hal Dipp Hal ~ Dipp
1a,CI 22 CI 3acl
1b, Br 2, Br 3b. Br
1e | e | kll

Pucynok 2. Pd-NHC xomnnexcwi 1-3.

Iokazano, yro 6pomuanbie PAd-NHC koMruiekchl 3 dekTHBHEE 10 CPAaBHEHHIO C XJIOPHIHBIMU MM HOMUIHBIMH aHAJIOTAMH.
3T0 MOXXHO O0BACHHUTH IBYyMs (PAKTOpaMH: SHEPTETUIECKOM XapaKTEPUCTHUKON OKHCIUTEILHOTO TPUCOEANHEHUS M CTA0UIBHOCTBIO
00pasyronmxcs KOMIUIEKCOB B pactBope.” IIpu nccrieqoBaHny MexaHn3Ma MOJACIBHOM Peakini 0OHapyKEeHO, YTO CHCTEMa BEAET
ce0s Kak AMHAMIYecKasi ¢ 00pa3oBaHHEM KOKTEHIIS KaTaIu3aTopoB.

JIuteparypa

1. Koy, M., Bellotti, P., Das, M., Glorius, F. Nat. Catal. 2021, 4, 352.
2. Galushko, A.S., Prima, D.O., Burykina, J.V., Ananikov, V.P. Inorg. Chem. Front. 2021. 8, 620.

Paboma svinonnena npu gunancosoti noodepocke PH®D, npoexm 20-73-00259.
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SJIJEKTPOXUMUYECKU MPOMOTUPYEMBbBI
CHUHTE3 TPUA30J10B

Ponpirun K.C.,* Camoiijienko /.E.,* Ananukos B.I1.*°

“Canxkm-Ilemepbypeckuii 20Cy0apcmeenHulil YHusepcumen,
198504, CI16, Ynusepcumemckuii np-m, 26,
e-mail: k.rodygin@spbu.ru
UOX um. H.J[. 3enunckoeo,

119991, Mockea, Jlenunckuii np-m, 47

Mez[L-KaTaanpyeMLIe PpCaKuru ABJIAIOTCA KIIFOYEBBIM UHCTPYMCHTOM COBPEMEHHOI'O OPraHU4Y€CKOIo cunresa'. HonyquMe
MEAHOTI'0 KaTajin3aropa — J0BOJIbHO MHOT'OCTaJIMHHBIN mpouecc, HAYMHAIOMIUKCS C U3BJICUCHUS MeTalljia U3 pyasl U riepeBoaa 1mo-
JIYUYCHHOT'O ME€Talljla B COCTAaB pa3IMYHbIX COJICH. IIanee, IIpU KaTaJIn3€ K COJIAM MCIU }:[OGaBJ'IHIOT Pa3JINIHBIC BOCCTAHOBUTEJILHBIC
aréHThbl, B pE3YJIbTAaTC Y€TO0 BHOBb MOJTYYaCTCA METAJTLIIMYECKAA ME/Ib.

B Hacrosmieit pa60Te npeajiaracTcsa UCIoOJIb30BaTh B KAYECTBE KaTaJin3aTopa HETMOCPEACTBEHHO META — MEJTHBIN OJICKTPOA. B
X0o4€ MpOITyCKaHus TOKa 4€pe3 CUCTEMY, MEIb IMCPEXOAUT B paCTBOP U obOecreunBaeT Katanu3. B kauecTse MOJICJIBHOM pCakunu
JJI0 BBIACHEHHS BO3MOKHOCTHU JaHHOTO IHpolecca ObLia BI)I6paHa KIIUK-pCaKusd MEXKIAY aJlKkKWHaMH U asuziaMu C 06pa30BaHI/IeM

TPHA30IOB.
[Cu]L], N
. Ny [C;mimJ[OAc] N~ 'y -Rz N-° ‘n-Rp
R + 2 3 ————e \ +
1 rt, 3 h, Ar
Ry R
R, = Ph, Pentyl | Rz = Aryl a, 71-98% b, 0%

B kxaguecTBe pacTBOPHUTEIST HCIOIH30BATINCH HOHHBIE JKUAKOCTH, KOTOPBIE, OIaromapsi CBOMM CBOWCTBAM, OHOBPEMEHHO SIBIISI-
JIMCH CPENON PEAKIMU 1 CTAOMIM3aTOPaMH JUTS 00OPa3yIOIIHXCS KATATNTHIECKH aKTHBHBIX YACTHIL.

B pabote moka3pIBatOTCS TPAHUIBI METOJA, OIITUMHU3AITHS, NCCIICIOBAHNE MEXaHN3Ma, a TAKKe BOSMOXKHOCTE pEereHepaIiiuy Kak
HMOHHBIX JKUAKOCTEH, TaK W METHOTO Karanm3aropa. Kpome Toro, mokaszaHa MPpUMEHHUMOCTh M3JI0KEHHOTO TTOAXO0Ma U PEaKIIHU
Viapmana.

[pemToyKeHHBIH TOIX0]] TIO3BOJISIET HE TONBKO 3(p(PEeKTHBHO OCYIIECTBIATh CHHTE3 TPHA30JIOB, HO TaK)Ke U MO3BOJIAET MPOIY-
CTUTH HECKOJIBKO CTaIWil B MOJYYCHUN CIOKHBIX METHBIX KaTanu3aTopoB. OUrCcTKa KOHEYHOTO PAacTBOpPa OT MOHOB MEIH TaKkKe
OCYIIIECTBIISIETCS B DJICKTPOXUMUYECKON SUeiKe MyTeM CMEHBI TIOJSIPHOCTH Ha 0OpaTHYIO, UTO TIO3BOJISIET N30EKaTh 3arpsi3HEHUS
MIPOTYKTOB METAJIOM.

Paboma evinonnena npu noooepacke PODPU, npoexm 19-29-08020.

Jluteparypa
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Mignani, Chem. Rev., 2006, 106, 2651-2710; c) D. Ma and Q. Cai, Accounts of Chemical Research, 2008, 41, 1450-1460; d)
J. Heveling, J. Chem. Edu., 2012, 89, 1530-1536; e) T.-T. Zhuang, Y. Pang, Z.-Q. Liang, Z. Wang, Y. Li, C.-S. Tan, J. Li, C.
T. Dinh, P. De Luna, P.-L. Hsieh, T. Burdyny, H.-H. Li, M. Liu, Y. Wang, F. Li, A. Proppe, A. Johnston, D.-H. Nam, Z.-Y. Wu,
Y.-R. Zheng, A. H. Ip, H. Tan, L.-J. Chen, S.-H. Yu, S. O. Kelley, D. Sinton and E. H. Sargent, Nature Catal. 2018, 1, 946-
951.

2. M.M. Seitkalieva, D.E. Samoilenko, K.A. Lotsman, K.S. Rodygin, V.P. Ananikov, Coord. Chem. Rev., 2021, In print, DOI:
10.1016/j.ccr.2021.213982
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POJINHN-KATAJN3UPYEMBIE PEAKIIUM 1,2,3-TPHA30JI0OB
B CUHTE3E AOTCOIEPXKALIUX 'ETEPOIIUKJIOB

Pocroeckuii H.B., CrpeabnukoBa 10.0., Xaiinapos A.P., TiopTsikos H.1O.,
®uaunnos U.I1., HoBukos M.C.

Canxm-Ilemepbypeckuti cocyoapcmeeHnblil ynueepcumem, Mucmumym xumuu,
198504, Poccus, . Cankm-Ilemepoype, Ilemepeog, Ynusepcumemckuii np., 26,
e-mail: n.rostovskiy@spbu.ru

Ha ocHose karamusupyemoii Rh(Il) peakiuu N-cynbdonuin-1,2,3-tpua3osos 1 (Mau MUPUIOTPUA30IIOB 2) C JOCTYIMHBIMU N-Te-
TEPOLMKIAMH HaMH Pa3padOTaH MOAXOA K OJHOCTAJIMHHOMY CHHTE3y YHHMKAJIBHBIX I'€TEpPOLMKIIOB, IIEPCIEKTUBHBIX s (apma-
LEBTUKHU. Peaknuu mporekaror yepe3 oOpa3oBaHME a3alojMeHOB 3 ¢ Mocienyouield uX UUKIN3alHeil WM IeperpyninupoBKOi.
C wucronb3oBaHueM TpUa3oioB 1 v mHUpa3onoB' ObUTH CHHTE3WPOBAHBI a3a-MOCTHUKOBBIE coenauHeHus 4 u (Z)-2-(2-aMUHOBHHILT)
umuaa30isl 5. Hoeie (Z)-1-(2-aMUHOBHHILT)MHIOJBI 6 OBUTH MOMYYEHBI B peakiuu Tpua3onos 1 ¢ 2,2-muapun-2H-a3upunamu?®. Ha
OCHOBe peakiuu Tpuasonos 1 ¢ 3,4,5-Tpu3zamMenieHHpIMHA H30Kca30IaMu pa3paboTaH ynoOHBII METOJ CHHTE3a 2-apOMIIITUPUMHUIN-
HOB 7. HakoHen, peakiysi TMpUIOTPUA30JIOB 2 ¢ 2H-a3upHHAMH J1aeT cTabuiIbHbIe HeapoMarnueckue 4H-mupuno[ 1,2-a]nupa3uHbl
8°. MexaHu3Mbl YKa3aHHbBIX PEaKiiii ObLTH HCCIIEMOBAHbI SKCIIEPUMEHTAIBHO U ¢ omonipio DFT-pacueros. M3ydena antubakre-
pHalibHas U IUTOTOKCHYECKast aKTUBHOCTh HEKOTOPHBIX MOYYEHHBIX T€TEPOLUKIIOB.
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),Zi_ﬂ N N \_A\Nt i N'-'N
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Jlureparypa

1. Strelnikova J.O., Koronatov A.N., Rostovskii N.V., Khlebnikov A.F., Khoroshilova O.V., Kryukova M.A., Novikov M.S. Org.
Lett. 2021, 23, 4173.

2. Khaidarov A.R., Rostovskii N.V., Zolotarev A.A., Khlebnikov A.F., Novikov M.S. J. Org. Chem. 2019, 84, 3743.

3. Filippov L.P.,, Novikov M.S., Khlebnikov A.F., Rostovskii N.V. Eur. J. Org. Chem. 2020, 2904.

Paboma evinonnena npu unancosoi noodepocke PH®, epanmor Ne 17-13-01078 u Ne 19-73-10090. Aemopwi svipadcaiom
brazooaprocmes compyonuxam pecypchvix yeumpos CIIOTY «Maenumno-pezonanchvie memoovl ucciedo8anusy, «Memoouvl
ananuza cocmasa eewecmsar u « Penmeenooudpaxyuonuvie Memoobl UCC1e008AHUSY.
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HEPEI'PYIHIIMPOBKA KOCTA-CAT'UTYJ/IVIMHA
YETBEPTUYHbBIX COJIEM IUPUIUHUAS

Caruryanuna ILI1.

Owmckuti cocynusepcumem um. @. M. JJocmoesckozo
e-mail: sagitullina@chemomsu.ru

Bornb1ioit sxciepUMeHTaNbHBIN MaTepral 1o NeperpynnupoBKe COTEH MUPUANHUEBBIX COJIEH MO3BOJISAET UCIOIb30BaTh €€ KaK
MeToJ| oOpazoBanust cBsizu C-C B cHHTE3€ TPYIHONOCTYITHBIX apOMAaTHYECKUX COSAMHEeHUH. B noKIazie npeacraBieH CHHTE3 PeTH-
HOWJIOB JUIsl JICYSHUS! IPOMUEIIOLIUTAPHOTO JICHKO3a Ha OCHOBE METAIMKIO(aHOB C KOTUIAHAPHBIM M HEKOILIaHAPHBIM OEH30JIbHBIM
IUKJIOM. PazpaGoranbl HOBbIE METOIBI CHHTE3a OUGEHUIIOB, Mema- U napa-TepPeHnnos, OeH3UMUAA30I0B U 3-TUAPOKCUUHIOIU-
HOB. MIuttocTpupyeTcss IpUMEHEHHE MTPOIYKTOB PELUKIIM3aLMK B [TPEeNapaTUBHBIX CHHTE3aX HUTPOITUPPOJIOB, HHAA30JI0B, OSH3H-
MU/1230JI0B, TETPArHPOUH/I0JIOB, TMPa3oio|3,4-b|HUpHIHHOB.

7

= B0 (CHzl
(CHl, R = NHMe, OMe, OH
S L
:CH».. j\/\[ a;\,
= NH 1_17 T
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e i 'F Rs i Ry = H, hie, Ph
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A T"‘ I
R \
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Ry = H, 2-Furyl
A= H, 4-Ma, 4-C1, 4-Br, 2 4-C1 A
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COCgH Ma-4, COCgHDMe-4, 2-Naphiyl

N 1 x . u
U -
e -
-
m PiIH @
. Me R = H, 4-Ma, 4-CI, 4-Br, 2 4-Cl

R = fe, COPh, CH, COMHPh
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1,2,5-XAJIbBKOT'EHA/IUA30JIBI — DOP®EKTUBHBIE
AKHEIITOPBI DJIEKTPOHA JJId MATEPUAJTOBEJAEHUSA
U CYNIPAMOJIEKYJIAIPHOW XUMUU

Cemenon H.A., Pamiomn E.A., UyaanoBa E.A., 3ubapes A.B.

Hosocubupckuii uncmumym opeanuueckou xumuu um. H.H.Bopoacyosa Cubupckoco Omoenenus
Poccuiickoit Akademuu Hayk, 630090, Hosocubupck, npocnexm Jlaspenmuvesa 9,
e-mail: klaus@nioch.nsc.ru

RON T ¢ RON R_N LB
G| - CE =~ G
R R R

E =S, Se, Te

1,2,5-xanpKoreHaIua3olsl PUBJIEKaTeNIbHBI Kak A GyHIAMEHTAIbHOW XMMHUH, TaK U B MaTepHAJIOBEICHUN U OMOMETHIIHE.
ITo naHHBIM KBAaHTOBOXMMHYECKHX PAcdEéTOB 3TH T€TEPOLMKIIBI 00aJaf0T OONBIINM MOJIOKUTEIBHBIM CPOCTBOM K 3JIEKTPOHY,
4TO [eTaeT MX CHIBHBIMH aKIECITOPaMH dIeKTpoHa.! [IprdeM nepeHoC 3eKTPOHHO! IIOTHOCTH B PEMOKC MPOIIECCaX ¢ y4acTHEM
3THX COCIMHEHNH MOXET OBITh KakK ITOJMHBIM, TaK M YaCTHYHBIM. B TIepBoM citydae 0Opa3yroTcsi OATOKUBYILNE aHHOH-PaINKAIIBI,
KOTOpBIE MOTYT OBITh BBIJICJICHBI B BU/IE COJIEH U NCIIOIB30BaHbI KaK CTPOUTEIbHBIE OJIOKM HOBBIX MATHUTHBIX MaTepHAaJIOB, a TAKKe
B OPraHMYECKHUX MPOTOYHBIX MCTOYHHKAX TOKAa. Bo BTOpoM cirydae 0Opa3yroTcsi KOMIIEKCHI C IIEPEHOCOM 3apsiaa, MPOSBIIONINE
((poTo)mOITyIPOBOTHIKOBEIE CBOICTBA.

IMomumo 3TOTO, 1,2,5-XaNBKOTEHAIIA30IbI TPOSIBISIOT CIOCOOHOCTE 00Pa30BBIBATh CYIPAMOJIEKYISIPHBIE KOMIIEKCHI C OCHO-
BaHusamu Jlstonca (LB), xoopanHUpOBaHHEIME K XanbkoreHy. OOpa3oBaHHe 3THX KOMIDIEKCOB B pacTBope nerekrupyercs ESI-
MS, AMP u 31eKTpOHHON CHEKTPOCKONIHEH, a Taxoke pu oMoty PCA; u 00bsICHACTCS JOHHUPOBaHUEM T.H. G-IBIPOK - oOmacTen
JIOKaJIFHOT0 MaKCHMyMa 3JIEKTPOCTATHYECKOrO MOTEHIMAIA HAa IOBEPXHOCTH MOJIEKYJIbL.? B3anmoneiicTBrue MexXIy G-ABIPKOM Ha
XaJBKOT€HE U HE MOAEIEHHOM apoii SIEKTPOHOB OCHOBaHUS JIplonca Ha3bIBAIOT «XaJIbKOTEHHOMN CBSA3BI0» 110 AHAJIOTUH C IPYTHMHU
BUaMH BTOPHYHBIX B3aWMOJAEHCTBUH, TAKUMH KaK BOZOPOAHAS CBsI3b, TAJOTEHHAs CBsI3b M Ap. OOpa3oBaHHE TaKUX KOMIUIEKCOB
HHTEPECHO C TOYKH 3PEHISI MOJIEKYISIPHOTO PaclO3HABaHMsI, CEHCOPUKH M TPAHCIIOPTAa aHUOHOB. Takum oOpazoM 1,2,5-xanpkore-
Ha/INa30JIbl AEMOHCTPHUPYIOT KaK G- TaK M T-aKICIITOPHBIE CBOKCTBA.

Jluteparypa

1. Chulanova E.A., Semenov N.A., Pushkarevsky N.A., Gritsan N.P., Zibarev A.V., Mendeleev Commun. 2018, 28, 453.

2. Chulanova E.A., Radiush E.A., Shundrina .K., Bagryanskaya I.Y., Semenov N.A., Beckmann J., Gritsan N.P., Zibarev A.V.,
Cryst. Growth Des., 2020, 20, 9, 5868.

Paboma evinonnena npu gunancosou nododepocke PODU, npoexmut 20-33-90232 u 20-43-543016.
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KACKAJHBIE PEAKIHUU TEMUUHIUT'OUAOB B CUHTE3E
NHAOJIbHBIX ITOJIMIUKJIIOB - UCCJIEAOBAHUE
METOJIAMMU SIMP CHEKTPOCKOIIMU U JEMTEPOOBEMEHA

Curees A.C., [leperynos A.C., ®ununnoB O.A., AjiekceeBa E.A.,
Xonak A.A., Beaexena B.C.

Hncmumym snemenmoopeanuueckux coeounenuvium. A.H.Hecmeanosa Poccutickoti akademuu HayK
119991, I'CII-1, Mocksa, 119334, yr. Basunosa, 28.
e-mail: sigeevi@gmail.com

KaCKaZ[HLIe pCaKkuuru JieKaT B OCHOBE OJHOI'O U3 HanboJjIee BaXKHBIX M 6LICTpO Pa3BUBAIOIUXCA HaHpaBJleHI/Iﬁ COBPEMECHHOTI'O
OpPraHn4€CcKoro CUMHTE3a, KOTOPOEC MIUPOKO IMPUMEHACTCA IJId KOHCTPYUPOBAHUA COG)II/IHCHI/Iﬁ CJIOXKHOI'O CTPOCHHA, B TOM YHCJIC
HWHIOOJIBHBIX l'IOJ'II/IIII/IKJ'IOB.1 HaHHaH METOH0JIOTHA OTKpPbIJIa HOBBIC l'ICpCI'IeKTI/IBI:-I2 B PEruo- U CTEPEOCCIICKTUBHOM CUHTE3C (bapMa-
KOJIOTUYECKH 3HAYMMbIX CIIMPOINCEBAOMHAOKCUIIbHBIX, THAPOKCUUHIAOJICHUHOBBIX U OKCOMHAOJIBHBIX aJIKaJIOUI0B, CIIOCOOHEBIX K
CKEJICTHBIM NEPETPYHITUPOBKAM C YHACTUECM BbICOKOAKTHBHBIX BHCKTpO(i)I/IJ'ILHLIX HUHTEpMEAUATOB - UHAOJICHUHOB, KATUOHOB UMU-
HUA U UHAOJIHUJACHUS.

O(D) OH(D

\; Ar

H(D)
L 0 OH(D)_

= NuH(D)
OH(D O Koy A
/&D) Ar PeTponMHaKonuHoBas
Nu neprpynnupoBKa
OkmcneHme
1,4-umknonpucoe- meaaneBCKMM aHTU-Muxasanesckuit

OVHEHne apaykr apaykT

HoBble n3y4yaeMble HAMHU KaTHOHHBIC KACKAJHBIC PEAKIMU 2-apHIHJICH-3-HHIOIMHOHOB C [3-TUKapOOHUIBHBIMUA COCTUHCHUSIMU
MPOTEKAOT Yepe3 CTaANI0 00pa30BaHMs PE30HAHCHO CTA0MIM3HUPOBAHHOTO HOHA OKCOKapOeHHsl. MHOrooOpasue noiydaeMbIX MPOIyK-
TOB (3-TUIPOKCH-2-UHONUICH-IIUKIIOreKcaHnoHbI- 1,3 (20-80%), mupano[3,2-bJurgoins (30-40%), muppoino[ 1,2-aurmomnst (49-65%)
U Jpyrue) 00yCIOBICHO 0OpaleHUEM MOISIPHOCTH 3K30MeTHIIeHOBO#H cBsi3u C=C. [1yTh mpoTekaHus peaknuii usyyancs merogom SIMP
CIICKTPOCKOIINH, B YaCTHOCTH, UCCIICIOBaHUEM BHEpeHUs eritepust. ClieliaHa OIeHKa CTaOMIbHOCTH BO3MOXHBIX KATHOHHBIX HHTEP-
ME/IMaTOB METOJIOM KBaHTOBO-XUMHUYECKHX PACYETOB.

Jluteparypa
1. K.C. Nicolaou, D.J. Edmonds, P.G. Bulger, Angew. Chem. Int. Ed., 2006, 45, 7134.
2. F.R. de Sa Alves, E.J. Barreiro, C.A. Fraga, Mini-Rev. Med. Chem., 2009, 9, 782.
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BOP-OBOTI'OIIIEHHBIE HYKJIEO3U/bI J1JI51
BOPHEUTPOH3AXBATHOM TEPAIIUU PAKA

Croasinosa A.Jl., Pusedexk T.H., MoctoBuu E.A.

Hoesocubupckuii 2ocyoapcmeennuiii yHusepcumen,
630090, Hosocubupck, yu. Ilupozosa 1,
e-mail: sad.orellab@gmail.com

BopomneiitponHo-3axBaTtHas Tepanus (bH3T) sBnsercs nepcrneKTUBHON TEXHOJIOTHEN JIeUeHUs paka, HO JIUIIb eANHUYHBIE COe-
JIMHEHHMS CIIOCOOHBI M30MPATEbHO AOCTABIATH H30TOIBI OOpPa K OIYXOJIEBBIM KJIETKaM, YTO MPHISITCTBYET KIMHHYECKOMY pUMe-
nenuto BH3T. Bopconeprkaiue HyKICO3U bl IPEACTABISIOTCS HIeaIbHBIMU areHTaMHU JIJIsl CEIEKTHBHOU gocTaBku ''B B pakoBbie
KJIETKH, I7ie OHU ObutH OBl cTabuibHO uHTerpupoBanbl B JIHK. KapOopansl, O6iarogapst 1erkocTi MX XUMHUECKOH MoauduKamum
U YCTOWYHMBOCTH K THAPOIUTHYECKOW M (PepPMEHTATHBHOW Jlerpajalliy, 3apeKOMEHI0BAIN ce0sl KaK MEepPCIIEKTHBHBIE areHThI IS
BH3T.

Asuponponuikapbopas (1) nonyuyanu B Tpu cTaguu U3 o-kapoopana. [lisi cuHTe3a 0-KapOopaHOBOI'O ITPOM3BOIHOTO 2 Ha Iep-
BO cTaAMK OKUCIUTEIBHBIM HOTUPOBAHUEM JI€30KCULIUTHIMHA NToiy4anu noaus 3. Ilocneanuit BBOAUIN B pEakIHIo KpOCcc-code-
Tanus CoHorammupsl, noiaydvas aunermwieHoBoe TMS-npoussonHoe 4. ITocne castue TMS-3amuTHON IpynIiel TEPMUHAIBHBIN alle-
TWJIEH 5 NpeBpaliaiy B IPOU3BOIHOE TPHA3HWHA C 0-KapOOPaHOBBIM OCTOBOM 2 ITYTEM a3UJI-aJIKHHOBOT'O LIHUKJIONPUCOETUHEHHSL.

1. BuLi, TMEDA
@ THF CBry, PPh; NaNg
1 CHaClo rD'V'F
3
71% 62% 86% 1
oH OH OH
\ OH { OH =—TMS TMS {  OH
fN/@*/ mCPBA, I, |~ N’@‘/ Cul, Pd(PPh3),Cl, YN,@*/
——THF =
H,N SNAo DMF  H,N NRo NEt; H,N sNAo
40% 3 90% 4

K,CO53| MeOH

94%
QH
>N N N

he
=
H,N NAO Cus0X5H,0, NaAsc H,N \N/&o

THF
75% 5

Paboma evinonnena npu gunancosou noodepocke PH®, npoexm Ne 19-74-20069.
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CHUHTE3 U CBOMCTBA TUEHOAIIEHOB /1151
OPI'AHUYECKOM JIEKTPOHUKHU

Cxoporenxnii M.C.,* bBopuieB O.B.,* CocopeB A.10.,° [Tapamyk /I.}O.,° [Tonomapenko C.A.?

* Unemumym cunmemudeckux noaumepHuolx mamepuanos um. H.C. Enuxononosea PAH,
117393, Mocxkea, ya. Ilpogcoroznas 70,
e-mail: Skoroteckiy@ispm.ru
® Mockosckuii cocyoapcmeaennbtii ynueepcumem umenu M.B.Jlomonocosa,
119991, Mockea, Jlenunckue copku, 1/62

OJ1HO U3 3aMevaTeNbHbBIX PEeUMYIIECTB OPraHNYEeCKUX MOJTYIPOBOIHUKOB 3TO CIOCOOHOCTh HACTPaWBaTh UX CBOMCTBA IyTEM
W3MEHEHHSI UX XUMHUYECKOH CTPYKTYpbl. Cpeau O0bIIOoro pazHooOpasusi OpraHn4ecKUX MONyIPOBOJAHUKOB aHHEJIMPOBAaHHBIE TH-
eHoalleHb! (puc.1) 3aHUMaT 0c000e MECTO KaK MHOTOOOCLIAIONINE OPraHUYECKUE MOJTYIPOBOIHUKHU C BHICOKMMHU XapaKTePUCTH-

Watats “Sf\n

S 5 S
TTA BTBT

Pucynox 1. Cmpyxmypuvie popmynvr mempamuenoayena(TTA) u 6enzomuenobensomuogpena(BTBT).

B nanHO¥ paboTe OmMCHIBAacTCS CHHTE3, CBOMCTBA M MPUMEHEHHE HOBBIX alU(ATHUECKUX M apOMATHUECKHX MPOMU3BOJHBIX
TTA B pa3nmu4HBIX ONITONEKTPOHHBIX YCTpoiicTBax. BriepBrie m3yueno npespamienne TTA B peakuun anunrposanus no Opume-
mo-Kpadrey?. HccnenoBanbl XapaKTepHCTUKH OPTaHMYIECKHUX MONEBBIX TPAH3UCTOPOB HA MX OCHOBE, MOJYYCHHBIX KaK PacTBOD-
HBIMH, TaK ¥ BaKyyMHBIMH MeTogaMu. Tak ke oOCygaercsl BIMSHHE NTUHAMHYECKOro OEcCIopsiKa Ha MEpeHOC 3apsaaa BHYTPH
AQHHEIHMPOBAHHBIX OPTaHUYECKUX TTOMYIIPOBOIHUKOB3.

Jluteparypa

1. Borshchev O.V, Skorotetcky M.S., Trukhanov V.A. et. al. Dyes Pigm. 2021, 185, 108911

2. Skorotetcky M.S., Borshchev O.V, Polinskaya M.S. et. al. J. Mater. Chem. C 2021, submitted
3. Sosorev A.Y., Parashchuk O.D., Tukachev N.V. et. al. Phys. Chem. Chem. Phys. 2021 accepted

Paboma evinonnena npu gunancosou noodeprcke PH®D, npoexm 19-73-30028.
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CHUHTE3 U BUOJIOTUYECKASI AKTUBHOCTbD
JIN- U TPUA3AAJIAMAHTAHOB, COJIEPKAILIUX
MOHOTEPINEHOUIHBIE 3AMECTUTEJU

Cyciios E.B.,* ITonomapeBK.10.,* Kpunuubina T.A.,»® KotasipoBa A.A.,** [1asjoBa A.B.,* Mopo3oBa
E.A.,* Kouarnna /I.B.,* Toacrukona T.I.,*° Bonuo K.I1.,»* Canaxyraunos H.®. *°

‘HUOX CO PAH, 630090, Hosocubupck, npocn. akao. Jlaspenmvesa, 9.
°HI'Y, 630090, Hosocubupck, yu. [upocosa, 2
‘HUUKOJI- ¢punuan « ©UL] UL[ul” CO PAH», 630060, Hosocubupck,
yi. Tumaxkosa, 2
E-mail: suslov@nioch.nsc.ru

A3zaalaMaHTaHbl — a30TUCThIC aHAJIOTH aJaMaHTaHa, y KOTOPbIX OJIMH MJIM HECKOJBKO aTOMOB yIJIepojia 3aMeLIeHbl Ha a3oT.
[Mono6HOE cTpOeHHE IPUBOIUT K PAY CIICIHUPHUSCKUX CBOUCTB, KAK XUMUYCCKUX, OMOJIOTHUECKUX TaK  (QU3UUCCKHUX U 00YCIIOB-
JIUBACT MIUPOKHUH CIEKTP MOJEC3HBIX KAYECTB ITUX coeAuHeHuit. Hamu Obuin pa3paboTaHbl METOIBI MOJIYYCHUS U CHHTE3UPOBAHA
OubIMOoTeKa TU- U TPHa3aaJaMaHTaHOB COACPIKAIIMX B CBOCH CTPYKTYpPE OCTATKH Pa3INYHBIX MOHOTEPIICHOUIOB.

H HN,Terpene
,\@ Br Terpene/
fhr:/

N i\ -
Terpene erpene N/ N N
R= Me, Et, /Pr; X= CO, CH, C=NOH &

= ﬁi;ﬁm%ﬁi Y

OTH coeAnHEHHs ObUTH POTECTUPOBAHBI HA PA3JIMYHbIC TUITBI OHOIOTHYSCKON aKTUBHOCTH' 5 IPOTHBOBUPYCHYIO (BUPYC IPHII-
I1a, BUPYC reprieca, OPTOIIOKCBUPYCHI), aHAJIBIE3UPYIOIIYI0O U aKTONPOTEKTOPHYIO aKTHBHOCTB, @ TAK)KE MHTHOMPYIOIIYIO aKTHB-
HOCTh IO OTHOLIEHUIO K Gepmenty penapauun JJHK uenoseka tuposmin-JHK-docdommacrepassr 1 (Tdpl), nepcnekruBHoi Mu-
LIEHH JUIsl IPOTHBOOIYX0J1eBOH Tepanuu. [IpakTriyeckn Bo BCeX Ciiydasx ObUIM OOHApy»XEHBI COEMHEHUs], TOKA3aBIINE BEICOKYIO
OHMOJIOTMYECKYI0 AKTHBHOCTb.

JIuteparypa

[1] K. Ponomarev, et al, Medicinal Chemistry Research, 2015, 24, 4146-4156

[2] K. Ponomarev, et al, Medicinal Chemistry, 2017, 13, 773 — 779

[3] E. Suslov, et al, Bioorganic & Medicinal Chemistry Letters, 2017, 27, 4531-4535
[4] K. Ponomareyv, et al, Bioorganic Chemistry, 2018, 76, 392-399

[5] E. Cycnos, u np., H3eecmus Axademuu nayk. Cepust xumuueckas, 2019, 3, 601-605
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N-OKCHUJIHBIA ®PATMEHT KAK PEIIAIOIIUNA ®AKTOP
OBPA3OBAHUA ®YPOKCAHUWINMHUHOB

Tecaenxo @.E., Jlapun A.A., Maasimes B.U., Mensenes M.I.,
®epurar JIJI., Maxosa H.H.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail feteQl@mail.ru

AmmuHo-1,2,5-0okcannazon-2-okcu sl (amuHO(dypokcansl) 1 u 2 sBisiioTcs KpaiiHe cinadbiMu Hykiieohmiamu. CorliacHO JIuTepa-
TYPHBIM JaHHBIM', 4-aMHHOM30MePHI 1 SIBISAIOTCS Ooliee peakIIMOHHOCTOCOOHBIME CyOcTparamMu, ueM 3-amuHOpypokcanbl 2. Hamu
ObUT pa3paboTaH MeTox CHHTe3a (DYPOKCAHWIMMUHOB 3 B MSTKHX YCJIOBHSIX, OJIHAKO TOT METOJ OKa3ajcs MPUrOfeH JIHIIb IS
3-amuHOQypokcaHoB 2 (puc. 1). KBanToBOXMMHYECKHE Pacu€Thl, MOATBEPKICHHbIE KWHETHUECKIMHU UCCIIEI0BAHUSIMH, IOKA3aJINd

TpPEeTUi OPSIIOK PEaKIUH.

Ar /NH;
reactve 1 N}" -.1.N no reaction
g RCHO, TsOH .
A NH DMSOMGSO. | A N= 35 avamois
. i i up io 32% pelds
unreactive 2 Lye i o, .
M. N M. N. M candition
" o
Ph NH Fh  HM-H._ 0O Fh  HM-H- -0 2 = Ph He-H-0 7o
i ST U ' e S T g
W N: M. Nis N Nt H- M. N ]
g 0 g O H o 9 I 0% oy
210) naa 237 & 13ES) R
950 poe
DMSO R = 4-MeCiH,
Ll
R R H
{ H _H. HoO=0
‘v .= H  g-H-, ' o
Fho N P N 0. p Pho W 0O N P
— -— " B (104) " s-R' (242 — >
NN h;l:l e "o = SR g T W N o
) N Nime 1) M. Mg .
0 o oo oH oMoy o 070 oy
6 (58) R 15(51) R M{ZNR

Pucynox 1. Cunmes umunos 3 u mexanusm peaxyuu (IHepeuu npuseoensl 8 KKau/Mojb)

[TponeMOHCTPUPOBAaH CHHTETHUECKHH MOTEHIMAN TOJNyYeHHBIX (pypoKcaHWIMMHUHOB 3: OblIa moiydeHa cepus (kapOamow)
(bypazaHOB 5, ABJISIONIMXCS MEPCHEKTUBHBIMU aHTHIIPOJIU(EepaTUBHBIMU areHTaMu (puc. 2). Takke ObUIO MPOBEACHO CEIEKTUBHOE
BoccraHoBnenue BoHOW C=N cBs3M UMHUHHOTO (hparMeHTa C MOJYyYCHHUEM COCAWHEHUH 4, OKa3aBLIIMMHUCS HEYCTOWYHMBBIMHU K

rugponusy. [lonsiTku BBecTH 3 B peakuuto [uiabc-Asbepa HE yBEHIAIUCh YCIIEXOM.

R = Fhi,H R=Ar
thon L - tior = hyerol
MR = penzyne | CpH, MeCH.BzoC o ooen® a=
DCE, 84 °C | S2(QTH), of BFELO
[ R_ Ar M R Ar, HM R
A HN—' | NaBH, L KoM N g W
hydrelysis _— -—| g 0 Frrr o
fnwel solverds |4 ' e EwoH N..N-g MoGH. 20 N'O N 31 example
o BO-B5% pieids

Pucynok 2. Cunmemuuecxkue mpancgopmayuu ¢ypokcanurumunos

JIuteparypa
1. Bystrov, D.M., Fershtat, L.L., Makhova, N.N. Chem. Heterocycl. Compd. 2019, 55, 1143
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CTEPEOIUBEPI'EHTHAA ®OCDPAZEHKATA/IN3UPYEMAS
PEAKIUA MUXADJIA B CUHTE3E
TETPAT'NAPO-7-A3A-UH10OJIOB

Tvxraes X.b., UBanos K.JI., Bynbinuna E.M.

Mocrosckuii cocyoapcmeennwiti ynusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119234, Mockea, Jlenuncxue 2oput 1c¢3
e-mail: chem.hamidullo@gmail.com

[Mpucoenunenue no Muxasio sBisieTcsl yIoOHBIM HHCTPYMEHTOM Jisi co3anus cBsizu C—C, urpasi BaXHYIO pOJib B CUHTE3€
o (yHKIMOHAIM3UPOBAHHBIX MOJIEKYII. B mocieaHne rogbl HTHTEHCHUBHO M3Y4alOTCs IMACTEPEO- U SHAHTHOCEIEKTUBHbBIE BapH-
AHTBI peaki[i MUXasJisi ¢ HCTIONB30BAHUEM PA3IIMYHBIX OPraHHUYECKUX KATaIU3aTOPOB, B YaCTHOCTH, hochaseHoB.!

B naHHOM HCClIe0BaHUM Ha OCHOBE CTepeoceNeKTUBHOHU (ocdasenkaranusupyemMoil peakuuu Muxasnis Mbl pa3paboTaliu cTe-
PEOMBEPTeHTHBIN TOMX0M K pochazeHOMUPpONIHANHAM 2 U IPOBEIH HX TPaHC(HOPMAIIKIO B TETparuapo-7-aza-uunons: 3 (Puc. 1).2

ey
EWG

om BC mpawc-2 M WS mpawes
PPhy dr < EI?IJ R | dr = 891
R N/ M 58-80% ] " R 58-T2%
__________ _ H
EWG'
W
* LB Ewe yue-2 | EWG Lre=3
PPh. dr= 881 R | dr= 991
g 60-85% = 61-85%
] M N ] [ R
H
& PRANLMA ] idprangay O CN DEIELFA
LU dyginn epa [ ] Bartara neCo Micigana

Pucynox 1. Cmepeoousepzenmmubiii cunmes mempazuopo-7-a3a-uHoono8

IToxxon ocHOBaH Ha KaCKaTHOM IPEBPALICHUH JIETKO JOCTYIHBIX y-a3un00yTHpoHUTpHiIoB 1 o peaknwmsm LItaynuarepa u Mu-
Xaaus ¥ aza-peakuun Burtura. [TpomexxyToduno odpasyronirecs B ponecce Gpoca3eHbl HrparoT TPOHHYIO ponb: 1) KaTaan3aTopos,
2) peareHTOB U 3) PeryiasiTOpoB CTEPEOCEIEKTUBHOCTH. M3MeHeHne nopsaKa cTaanii B KacKaje IMO3BOMISET IOMydaTh CEJIEKTUBHO
mpanc- i yuc-pocdazens! 2. HoBas crepeonuBepreHTHast CTpaTerysi ObUIa HCIONb30BaHa HAMH B CHHTE3€ TIOJIHOTO Habopa cTe-
pPE030MepOB TETPAruapo-7-a3a-uHa0I0B 3.

JIuteparypa

1. Formica M., Rozsar D., Su G., Farley A. J. M., Dixon D. J. Acc. Chem. Res. 2020, 53, 10, 2235.

2. Tukhtaev H. B., Bezzubov S. I, Tarasenko E. A., Melnikov M. Ya., Ivanov K. L., Budynina E. M. Adv. Synth. Catal. 2021, in
press.

Paboma evinonnena npu ghunancosoii nooodepoicke epanmog PODH (Ne 20-33-90329) u PHD (Ne 19-73-00244).
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CHUHTE3 KOHBIOI'ATOB HA OCHOBE JIMT'AH/10B
IHCMA C HTUAHUHOBBIMHU ®J1YOPECHEHTHBIMUA
KPACUTEJIAMHAU

Yenenckas A.A2, Mauyiakun A.J.%, llla¢gukos P.P?, Ilerpos C.A.?, CkBopuos [[.A.*, Humenko E.A.?,
3bik H.10.?, Adakymo M.A.5 IMoabmakos B.U.?, Epodeen A.C.? T'opeaxun I1.B.%,
Beaornaskuna E.K.?, Xazanosa E.C.", Maxyra A.L.»"

“MI'Y umenu M.B. Jlomonocosa, xumuyeckuii paxyiomem, 119234 Mockea, Poccus,
e-mail: uspenskaya.n@gmail.com
SHUTY « MHUCuCy, 119049, Mockea, Poccust
‘Uzeapuno @apma, 119027, Mockosckas ooxn., Poccus
*PXTY umenu JI. U. Menoeneesa, 125047, Mockea, Poccus

OpHO K3 BeAyIMX NPUYMH CMEPTH OT paka Cpeau MY>KUYMH Ha CETOAHALIHMN JEHb SIBIACTCS paK MPeACTaTebHON JKeNne3bl.
[epcrieKTHBHBIM OEJIKOBBIM MapKepOM sl JUarHOCTUKY U JICUSHHUS! IAHHOTO 3a00J1€BaHMs SBIISIETCS IPOCTaTHYECKHUH crieruduy-
Hbli MemOpanHbid anTHreH (IICMA). CymiecTBylomue HU3KOMOJIEKYISIpHbIE JIMTaH bl HA OCHOBE MOYEBHHBI, 00€CIIEYHBAIOT Ce-
nexktuBHOe cBsizbiBaHue ¢ [ICMA, 4T0 1O3BOJISIET CO3/1aBaTh BHICOKOI()(EKTHBHBIE JHATHOCTUYECKUE KOHBIOTATHI.

YcTaHOBIIEHO, YTO OJJHOM M3 HanOoJee NOAXOASIIMX CTPYKTYD JIMHKEPa JUIs TOBBIIIECHUS aUHHOCTH SIBIISIOTCS JUIEIITHIHBIE
LIETIOYKH Ha OCHOBE (heHUIIAJIAaHWHA U TUPO3HMHA. bbljla CHHTE3MpOBaHa CepHsl JIMMaHJIOB C AMIENTHIHBIME JIMHKEPAMHU CMEIIaHHON
KOH(UTYpalMK U 3aMECTHTENISIMH B apOMaTHYECKOM Kouiblie. J{Jisi HOBOH cepuu JIMraHAoB NPOBEACHBI in Vitro uccienoBaHus ad-
¢unaHOCTH K [ICMA.

Ha ocHOBe yranjia ¢ IMNENTUIHON LEnoYkol onunakoBoi kondurypauuu L-Phe-L-Tyr (IC, = 22,5 + 6,0 uM nya LNCaP)
ObuIa MOJIy4eHa cepusi TUarHOCTUYECKUX KOHBIOraToB ¢ (uyopecueHTHbIMH MeTkamu FAM-5, Sulfo-Cy5 u Sulfo-Cy7 xoTtopsie
©ObLJT CCIICIOBAHBI in Vitro U in vivo'.

B noknane OynyT nmoapoOHO pacCMOTPEHBI MOAXObl K CHHTE3Y JAaHHbBIX JIMTAHJOB U KOHDBIOTATOB, & TaKXe OyayT MpHBEICHBI
pe3yabTaThl OMOJIOTUYECKUX HCCIIETI0BAHMM.

Jluteparypa
1. Machulkin A. E., Shafikov R. R., Uspenskaya A. A. et al., J. Med. Chem. 2021, 64, 8, 4532—4552.

Hccnedosanue svinonneno npu gunancosoi noddepoicke PODU ¢ pamkax nayunoeo npoexma Nel9-33-90118.
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PAZPABOTKA METOJ0B CUHTE3A HOBbIX
KOHAEHCUPOBAHHBIX 'ETEPOLUKJIOB, HECYHIUX
v-TAKTAMHBIA ®PATMEHT

®amnzosa P.I'., MuxaiiaoB O.A., Cyasauna J1.C., Mb3un H.T.,
JlonounukoBa O.A., Kypéanranuesa A.P.

Kaszanckuii (Ilpusonsicckuil) ghedepanvuviii ynusepcumen,
420008, Kazanw, yn. Kpemnesckas 18,
e-mail: RoGFaizova@kpfu.ru

HeHacpllieHHbIE Y-JIAKTaMbl Ha MPOTSHKEHHHM MHOTHX JIET HaXolsaTcs B (JOKyce MEAMUMHCKOM Xxumuu. OparmeHT 3-nuppo-
JIMH-2-OHa BXOIMT B PacTyIlee YMCIO OMOJIOTMYECKH aKTHBHBIX MOJIEKYJ, NPOSBIAIONINX (hapMalleBTHYECKH Ba)KHbIE CBOMCTBA.
Panee Hamu ObUT NpEATIOKEH YJOOHBIN MOAXO/ K CUHTE3Y 4-apHITHONPOU3BOJHBIX S-TUAPOKCH-3-IIUPPONNH-2-0HA, OCHOBAaHHBIN
Ha peakuusix N-HyKJICOQWIbHBIX PEareHTOB C COOTBETCTBYIOMIMMH THOd(upamu S-an-kokcu-2(5H)-dypanonos. Llenbro naHHOMN
paboThl siBUIAach pa3paboTKa MpenapaTuBHBIX METOAOB CHHTE3a HOBBIX (DYHKIIMOHAJBHBIX MPOM3BOIHBIX 3-IIMPPO-JIMH-2-0HA U3
5-merokcudypaHOHa 1 AMUHOCTIMPTOB, CHHTE3 KOHIEHCHPOBaHHBIX [V, O-TeTepOLMKIIOB Ha X OCHOBE, a TAK)KEe HCCIIEI0BaHIE pe-
AKI[MOHHOM CIIOCOOHOCTH OMIIMKIIOB IO OTHOILIEHHIO K MAarHUHOPraHMYECKHM peareHTaMm.

[Ipn aMHHUPOBAaHUU MOHO- W JUTHONPOMU3BOAHBIX S-MeTOKCU-2(5H)-(hypa-HOHA C TIOMOIIBI0 AMUHOCIIMPTOB (aMHUHO3TAHOI,
amuHomnponanon, (R)- u (S)-penunrmuunHonsl, (1S,2R)-aMUHOMHIAHOM) TOJNyYEHbl HOBbIE THO3(UPHI S-THAPOKCH-3-IHPPO-
nuH-2-0oHa. KHCnoTHO-KaTann3upyeMble peakiiuy BHYTPUMOJIEKYIIPHON JeruapaTaluy MOCIeTHUX IMPUBENH K KOHJIEHCUPOBaH-
HBIM OU-, TPU- U TETPALUKINIECKUM COEIUHEHUSIM, MOJIEKYJIbI KOTOPBIX COJEp)KaT HEHACBIIIEHHBIH y-TaKTaMHbIi pparmeHT. M3-
YUYEHBI peaKkluH HyKJICOQUIFHOTO aIKHIMPOBAHUS OUIMKIIOB Pa3IMYHBIMU peakThBamMu [ pUHBSpa, €qUHCTBEHHBIMUA NPOAYKTaMHU
SIBUJIICH HOBBIE 2,5-n3aMeIeHHbIe POU3BOIHBIE TUPPOJIA.

Pa3paboranbl METO/bI CEJICKTUBHOTO OKUCIIEHHsI THOA(GHUPOB Ha 0aze OMLMKIOB, B pe3yJibTare MOJy4YeHbl SJHAHTUOMEPHO YH-
cThie cynb(OHBI U cyabdokcuabl faHHbIX N, O-rerepounkinoB. CynbOUHHIbHBIE TPOU3BOIHBIE JIEMOHCTPHPYIOT BHIPAKEHHYIO aK-
TUBHOCTh B OTHOIIEHHUHU KJIETOK 30JIOTUCTOrO crauiokokka. CTpoeHHE BCeX HOBBIX COCAMHEHHWIl 0XapaKTEepU30BAHO METOIAMHU
cnektpockonnu MK, SAMP, MonexynsapHas U KpucTajundeckasi CTpyKTypa psajia TeTepOLUKIOB OXapaKTepHU30BaHa METOIOM PEHT-
TEHOCTPYKTYPHOIO aHa/IN3a.

Paboma evinonnena sa cuem cpeocma cybocuduu, evioerennoti Kazanckomy gedepanvrnomy yHueepcumenty O1si 6bINOIHEHUS.
20Cy0apcmeenHo2o 3a0anus 6 cgpepe Hayunot desmenvHocmu Ne 0671-2020-0063
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JOMMUHO-PEAKIIUU N-(ITPOHHAPT' UJI)UHIOJI-2-
KAPBOHUTPUJIOB

Mecta A.A., 3aare P.P., bonaapes B.JI., Bockpecenckmii JL.I.

Poccutickuii ynusepcumem opysicovl Hapooos, Mockea, Poccus
e-mail: festa_aa@pfur.ru

N-(ITponaprun)uH0-2-KapOOHUTPIIIBL MOTYT BBICTYIIATh B KAYECTBE LIEHHBIX TPEKYPCOPOB ISl OTyUYESHUS] aHHEIMPOBAHHBIX
nH0J10B. B HacTosiiel pabote HamMy ObUIM M3yUYeHbI MX peakiyu ¢ paznuunbiMu O-, C- u N-Hykiieopunamu. Oka3ajioch, 4TO LEeH-
HBIE TETEPOLMKIMYECKHIE TPOAYKTHI - MUPa3uHO|[ 1,2-a|uHI051bI, MOTYT OBITH OIYUYEHBI B peakiusx co cnupramu [1]. KonTponbHbie
9KCIIEPUMEHTBHI IOKA3bIBAIOT, YTO PEAaKIIUsl HAYMHACTCS C alIKMH-aJUIEHOBOW MeperpyniipoBKHY, 32 KOTOPOH CliefyeT o0pa3oBaHue
umuaata. HykieodwibHas MUKIM3ays UIMUATa [0 aJUICHOBOMY (DparMeHTy 3aBepIlacT MOCIe0BaTeIbHOCTh. [Ipu B3anMoeii-
cTBUHU ¢ TakuMU C-HyKi1eopuiiaMu, Kak HOITPOMETaH WK TUATHIMAJIOHAT HaOmonaeTcsi o0pa3oBaHUE APYrol reTeponruKInIecKOn
cucrembl — upuo| 1,2-aJunnonos [2]. Tlpu ucnonszoBannu N-HYKI€O(QHIOB peakLys OCTaHABIMBAECTCS HA IPOAYKTaX THAPOAMH-
HUPOBAaHUS AJJICHOB.

N N C-nucleophiles ©:\>;N O-nucleophiles ©\/’\>\<‘)R
- - \
N _co,r!

N-nucleophiles

IO
JIuteparypa

[1TA.A. Festa, R.R. Zalte, N.E. Golantsov, A.V. Varlamov, E. V. Van der Eycken, L.G. Voskressensky. J. Org. Chem., 2018, 83
(16), 9305-9311

[2] R.R. Zalte, A.A. Festa, N.E. Golantsov, K. Subramani, V.B. Rybakov, A.V. Varlamov, R. Luque, L.G. Voskressensky. Chem.
Commun., 2020, 56, 6527-6530

Paboma noodepacana Ilpocpammoii cmpamecuueckoeo axademuueckozo audepcmea PYIIH. Paboma evinonnena npu
Gunancogoii noodepoicke POOU u Ilpasumenscmea Mockewvl no npoexmy Ne 21-33-70007.
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OIITUYECKU YUCTBIE 'ETEPOLIUKJIBI HA OCHOBE
2(SH)-®YPAHOHA, MOHO- U AUTHUOJIOB: CUHTE3,
CTPOEHME U BUOJJOI'MYECKN AKTUBHBIE CBOMICTBA

Xabudpaxvianoa A.M., Pa66anuena J.C., Hlapadyraunos U.C.,
JlonounukoBa O.A., KaromoB A.P., Kypoanranuesa A.P.

Kaszanckuit (Ilpusonsicckuil) ¢hedepanvhviii ynusepcument,
420008, Kaszanw, yn. Kpemnesckas 18,
e-mail: AMHabibrahmanova@kpfu.ru

[IsaTrunenHslil kucnopoacoaepskamwii pparment 2(5H)-dhypaHoHa npuBiiekaeT BHUMaHUE UCCieaoBaTelel Onaroaapst NpucyT-
CTBHIO B IIPUPOJIHBIX COEIMHEHHSX, BHICOKOH PEaKIIMOHHON CIIOCOOHOCTHU U MPOSIBJICHUIO HEHACHIIEHHBIMH Y-JIAKTOHAMH ILUPO-
KOTO CIEKTpa OMOJIOTMYEeCKH aKTHBHBIX CBOMCTB. [laHHas paboTa mocpsiiieHa pa3paboTKe METOAOB CHHTE3a ONTHYECKH YHCTHIX
CEPOCOIePIKAIINX TeTepOIUKIIOB psifa 2(5SH)-pypaHoHa.

[Tpu B3anmoneiictBun 3,4-nuranoreH-5-ruapokcu-2(SH)-dpypaHoHoB ¢ /- u d-MeHTOIaMU U [-OOpPHEOJIOM BBIJICJIEHBI COOTBET-
CTBYIOLIHME MEHTHUIIOBBIE U OOPHMIOBBIE S(GHPHI B BUE UHIUBUAYaAJIbHBIX cTepeon30oMepoB. [1oaydyeHHbIe COeIMHEHNs B PEAKIUAX
¢ THO(eHOIaMH TTPUBEIH K 00pa3oBaHuI0 4-apuiicyabhanuipypaHoHOB. Pa3paboTaHbl METOIBI CEIEKTHBHOTO OKUCIICHHS APUIITH-
03(hupoB GypaHOHOBOTO Psja 10 XUPATIbHBIX CYITb()OHOB U Cynb(okcHI0B. [lomydeHb HOBbIC KOHICHCHPOBAHHBIC CEPOCOCPIKA-
mye OMIUKIIBL Ha ocHOBe 2(SH)-(ypaHoHa, 3TaHIUTHONA U TEPIIEHOBBIX CIIUPTOB, KOTOPHIE OKUCIIEHBI IO MOHOCYIIL(GOKCHIOB. B
peakuusax S-MeHTHIIOKCH- U 5-00pHUIIOKCU(Ypa-HOHOB C 3TaH- U MPONAHIUTHOIAMH B YCIIOBUSX OCHOBHOTIO KaTajn3a BbIJEICHBI
ouc-tno3dupsl, Hecyuue aBa Gpparmenta 2(SH)-dypaHoHa, a Ha UX OCHOBE CHHTE3HPOBaHbI XHpaJibHbIe AUCYIbPOHBI. Cpenu HO-
BBIX CHHTE3UPOBAHHBIX MIPOM3BOIHBIX (DypaHOHA BBISBICHBI COCIMHCHUS C BRIPAKEHHON aHTHOAKTEPHATbHON aKTUBHOCTHIO! . BhI-
CKa3aHO MPEIIOI0KCHIE O BO3MOKHOM MOJICKYJIIPHOM MeXaHH3Me AeiicTBHs (ypaHOHOB HA KIIETKH OaKTepHii.

Jlureparypa

1. Sharafutdinov L.S., Trizna E.Y., Baidamshina D.R., Ryzhikova M.N., Sibgatullina R.R., Khabibrakhmanova A.M., Latypova
L.Z., Kurbangalieva A.R., Rozhina E.V., Klinger-Strobel M., Fakhrullin R.F., Pletz M.W., Bogachev M.1., Kayumov A.R.,
Makarewicz O. Frontiers in Microbiology, 2017, 8, Art. Ne 2246.

2. Sharafutdinov L.S., Pavlova A.S., Akhatova F.S., Khabibrakhmanova A.M., Rozhina E.V., Romanova Y.J., Fakhrullin R.F.,
Lodochnikova O.A., Kurbangalieva A.R., Bogachev M.1., Kayumov A.R. International Journal of Molecular Sciences, 2019,
20, Art. Ne 694,

Paboma evinonnena 3a cuem cpeocme cybcuouu, vioenennou Kazanckomy edepanvrhomy ynusepcumemy O0ist GbINONHEHUS
20Cy0apecmeenno2o 3a0anus 6 cgpepe Hayunot desmenvrocmu Ne 0671-2020-0063.
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HOBASA KATAJIMTUYECKASA CUCTEMA
NiCp,-NHC*HCI-HCO Na JJIs1 AIKUJIMPOBAHUA
N AIKEHUWJINPOBAHUSA 'ETEPOLIUKJIOB

Xaszunos O.B.,* lllenenenko K.E.,* [IaciokoB /I.B.,* ConueB C.b., Uecnokos B.B.,?
Yepubimes B.M.," Auanukos B.I1.*"

“FOacno-Poccutickuii 2ocyoapcmeenHulil nonumexuuyeckuu ynueepcumem (HIIH)
umenu M.U. [Thamosa, Hosouepracck, 346428, e-mail: hazipov@bk.ru
bUnemumym Opeanuueckoti Xumuu um.H ] 3enunckozo PAH, 119991, Mockea, Jlenunckuii npocnexkm, 47

Hamu pa3pa60TaHa IMpocCTas KaTaJuTU4YeCKasd CUCTEMA aJIKWIMPOBAHUA U aJIKCHUJIMPOBAHHUA T'€TCPOAPOMATUYCCKUX COCIUHC-
HMI aJKeHaMH K BHYTPCHHUMU anKkuHamu',

v R NICC) (5 mol %), Y R hY R
T\ . i(Cp)2 het) OR :het)
heth H + R N %i Zﬂ ,
-, R OR \R- NHC-HCI (5 mol %) X H X\ R
Rl
4 5

HCO,Na, toluene, 110 °C

l\( Ph
Q HE> Y, (o<
/@E 4d, 96%, 20h 4e, 4% 20h 4f, 76%, 5h

4a, R = H, 99%, 5h Ph
4b, R = Me, 86%, 5h -
4c, R = OMe, 96% 5h N / P N/N
Ph S
4 90% 20h 4k 95%, 20h
N . 4h, 83%, 20h 4i, 99%, 20h J oh
4g, 89%, 20h o - «__Ph
5 L
Y = N’
) M >—§M
5a, 98%, 20h 5b, 72%, 20h
° %, 20 5c 72%, 20h 5d 74%) 20h 5e, 72%, 20h

OCHOBHOW OCOOCHHOCTBIO HAlICHHOW KATATUTHYCCKON CHCTEMEI sIBIsieTCsl monmydeHue karamusaropa Ni/NHC in situ u3 ta-
KHX JIETKOIOCTYIHBIX U CTaOMIbHBIX pearentos, kak HCO,Na, Ni(Cp), » NHC-HCI. YHuBepcanbHOCTh KaTalUTHYECKOH CHCTe-
MBI [TOKa3aHa Ha IIMPOKOM CIieKTpe cyOcTparoB. [IpeanoskeHHBIH MOAX0/ TO3BOISET UCKIIOUUTh UCIIONB30BAaHHE HECTAOMIBHOTO
Ni(COD), Ha cTajiuy TeHEpPHPOBaHKs HUKEJIEBBIX KaTaIM3aTOPOB.

Jluteparypa

1. Khazipov O.V., Shepelenko K.E., Pasyukov D.V., Chesnokov V.V., Soliev S.B., Chernyshev V.M., Ananikov V.P. Org. Chem.
Front., 2021, 8, 2515-2524

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 19-73-20085.
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PEAKIIUH (0-Me,SiO-TPUDTOPAJTKUI)-TUOPEHOB
U ®YPAHOB B CF, SO H

Xopomwuiosa O.B.,* BacuiabeB A.B.»°

“Canxm-Ilemepbypeckuil cocyoapcmeennwiii ynusepcumem, Uncmumym Xumuu,
198504, Canxkm-Ilemepo6ype, Ynusepcumemckuii npocnexm 20,
e-mail: o_khorosh@mail.ru
°Canxm-IlemepbOypeckuti 20cy0apcmeenublil 1eCOMexHUYecKull YHUgepcumen,
194021, Canxkm-Ilemepbype, Uncmumymckuii nep. 5

PaspaﬁoTKa HOBBIX MCTOIOB CHHTC3a U MO}II/I(l)I/IKaHI/II/I (bTopcoz[epmaumx MATUYJICHHBIX I'CTCPOLNKIIOB TI/IO(i)eHOBOI‘O n q)ypa-
HOI'o psAa Ha Cel"OZ[HHIJ_IHI/Iﬁ JCHb ABJISACTCA aKTyaJlLHOﬁ 3a}1aqe171 B XUMHHU U MCIHUIIMHC B CBA3U C aKTHUBHBIM HMCIIOJIB30BAHUCM B
KauCCTBC JICKAPCTBCHHBIX MPEIapaToB KaK reTCpOUUKINICCKUX, TaK U Q)Topcoz[epmamnx OpPraHn4eCKux COCHHHeHHﬁl’Z.

= # I\ pe N {

M IS o B

[x TR X’ o
FaC R 2K CF, )

Peakuuu (0-Me,SiO-tpudropankun)-tnodpero u QpypaHoB ¢ BHYTPEHHUMH M BHEIIHMMH HYKJI€O(QUIaMu 1O JCHCTBUEM
CF,SO,H sBnstroTcst MOIIHBIM MHCTPYMEHTOM OPTaHUYECKOTO CUHTE3a M MPUBOJIAT K MOJTYYEHHIO IIETIOT0 PsIa HOBBIX (ropcosep-
KAIIUX TeTEPOLUKINYECKUX COCANHEHNUH, BKIIIOYask MPOIYKTHl MOHO- U AUAPUIINPOBAHKS FETEPOLUKIIOB, THIPUPOBAHHS OOKOBOM
LIENH, & TAKIKE PA3IMYHBIX BHYTPH- U MEXMOJIEKYJISIPHBIX [IMKIM3aLUH.

Jluteparypa

1. G. A. Patani, E. J. La Voie. Chem. Rev., 1996, 96, 3147.
2. H. J. Bohm et al. ChemBioChem., 2004, 5, 637.

Paboma svinonnena npu ¢unarncosoii noooepoicke PH®, epanm Ne 21-13-00006.
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CHUHTE3 BUOJIOI'MYECKHU AKTUBHbIX N-OKCHU
COJEPKAIIUX TETEPOLIUKJIMYECKUX COEJUHEHUM,
OCHOBAHHBIN HA PEAKIIUSX, TPOTEKAIOIINUX
O N30IIUK/IMYECKOMY KOJIbBLY BEH30®YPOKCAHA

Yyrynosa E.A.,» BypuioB A.P.,*% AkbLioexo H.U.,* Bosomuna A.J1.*

“‘Uncmumym opeanuueckoil u gpusuuecxou xumuu um. A.E. Apoyzosa ®UL] Kazanckuii nayunsiil yenmp
PAH, 420088, Poccus, Kasanw, yn. Axademuka Apoy3oea 8,
e-mail: chugunova.e.a@gmail.com,
%Jlabopamopusi un@eKyUoHHbIX 3a001e8aHUL PACMEHU,
@UI] Ka3HI] PAH, 420111, Poccus, Kazaus, Jlobauesckoeo 2;
‘Kuizvinopounckuii ynugsepcumem um. Kopxoeim Ama, 120000, Kazaxcman Kvizvinopoa Avumexe bu 294

B pesynbrare mpoBeNeHHBIX HCCIICMOBAHUI pa3pabOTaHbl M peaar30BaHbl MOIX0IbI K CO3AaHHI0 HOBBIX MHOTO(MYHKIIHOHAb-
HBIX COCAMHEHHH Ha OEH30(ypPOKCaHOBOI IIaTGopMe, ComepKaNIUX pasnuyuHbie GapmakopopHbie PpparmeHTsl. Cpend CHHTE3HU-
POBaHHBIX MPOM3BOAHBIX OEH30(ypOKCaHa 0OOHAPYKEHBI BEIECTBA, O0TAIAIONIHE IIUTOTOKCHIHOCTBIO B OTHOLICHHH OIYXOJECBBIX
KJICTOYHBIX JIMHUN YETOBEKA, BHICOKON (DYHTHUIMAHON M OAKTEPUIIMAHON aKTHBHOCTSMHE; OTCYTCTBUE MPU 3TOM y UCCIIECAOBAHHBIX
COCMTUHEHU T TeMONIMTUYECKON aKTUBHOCTH, TEHOTOKCHYHOCTH U HHU3Kasi TOKCHYHOCTD [IEJIaeT UX MEPCIICKTUBHBIME TS CO3MAHUS
HAa WX OCHOBE JICKAPCTBEHHBIX mpernaparoB. CoemqMHeHUS-TUIEPHI, TPOSBHBIINEG HAHOOICe BRIPAKCHHYIO U MPOIOHTHPOBAHHYIO
(yHruCTaTH4ECKy0 aKTHBHOCTh OTHOIIEHHU TpHO0B Microdochium nivale u Microdochium majus, BbI3bIBAIOIINX CHEXHYIO I1JIe-
CEHb, POXO/IAT TOJIEBbIC UCTIBITAHUSL.

/ OH
HiC. l MWK (Sa) = 0.19 merfun,
h | MWK (Bc) = B.25 mur/un, o o
HO™ - MWK (Ca) = 31 urimn E | IL
S i SRR ﬂH
ON. - N : | '] 'r
I [0 oS N
cI” S N_ -mN. ) L
& :i} 2N CH,
dapmaropopii 0N N CH,
parmeHT o

N ~_MN o N MWK (Bc) = 1.5 mirimn;
R{:E,:u : bj: o o
AN g ﬁ; -
b [
HN™ =

Pearyuy, NPoMekamuwue na
\ 0N ,f-l‘m =N [CeglM-Hela) = 4.8 meM,

uIGYUNAUYECKOMY HombLly
HyeD: f“l m’(* ‘ﬁ? Eﬁ:‘gf:;} |:.a§r'§ =h':‘5Mu'w:M f
NH o
OaN \A‘T’"' MUK (Ca) = 1.9 mrimn;
N AR 1o0 < e ity

Paboma evinonnena npu ¢unancosoii noodepoicke Ipanma Munobpuayku Poccuu (Cocnawenue Ne 075-15-2019-1881, om
02.12.2019 2.).
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MOUCK HOBBIX BUOAKTUBHBIX COEIUHEHUM
HA OCHOBE MOJAN®UKALNNU ®TOPUPOBAHHBIX
AHTHUIIMPUHOB 11O ATOMY C4

[lleronskor E.B., Aragonosa H.A., Maunena JL.A.,
Byprapr 1.B., Canoyrun B.H.

HUncmumym opeanuuecxkozo cunmesa um. M.A. Ilocmosckozo YpO PAH,
620990, Examepunbype, C. Kosanesckoti, 22,
e-mail: schegolkov@ios.uran.ru

[Mpennoxens! Myt MoaudUKaMK paHee 0OHAPYKEHHBIX MEPCIIEKTHBHBIX aHAIBI€THKOB MOJIH(TOPAIKHUI-COAEPKALIUX aHTH-
nupuHOB 1o aromy C4. Cneyer OTMETHTB, YTO (PTOPUPOBAHBIN 3aMECTUTENb JIE3aKTUBUPYET JaHHOE IMOJIOKEHUE, B pe3yJbTare
4ero, XapakTepHbIe peakiuy Uil HeTOPUBaHHOTO aHTUITMPHHA (HAIpUMep, HUTPO3UPOBaHKe) He MPpoxoaiaT. OJJHaKo HaM yAaJIoCh
TPOBECTH PeaKiMI0 HUTpoBaHus 1o aroMy C4 antunupuna 1 non aeiictsuem cmecu HNO,/H SO, ¢ o6pa3osanueM 4-HUTPOAHTH-
nupuHOB 2. [Tpu aToMm coenunenus 1 ¢ N-(eHWIbHBIM WIK TOMMIBHBIM 3aMECTUTEIEM HUTPYIOTCS 10 AByM HeHTpaM (C4 nupaszo-
JILHOTO LIMKJIA U hapa- WA opmo-TIoN0XKEHHUIO apunbHoro ¢pparmenta). Tonbko antunupun 1, umeromuii SO, Me 3amMecTuTeNb B
apUIIBHOM OCTaTKe, MO/IBEpraeTcs MOHOHUTPOBaHUIO 1o atoMy C4. BoccTaHOBIEeHHE HUTPOAHTUITUPUHOB 2 BOAOPOJOM HPUBOIUT
K IIpe/IIeCTBeHHUKAM aHaJIbIuHa 4-aMUHOAHTUITUPUHAM 3.

Takoxe mpoBezieHa GyHKIHOHaNM3auus nonoxenus C4 antunuprHa 1 myTem BBeneHuUs rajorena ¢ nomousio N-opom- (NBS)
wn N-iion-cykiuaumiaa (NIS) ¢ o6pa3oBaHreM COOTBETCTBYOIINX 4-ranoreH-5-RF-aHTHHpHHOB 4, KOTOPBIC OTKPBIBAIOT ITHPO-
KH€ BO3MOKHOCTH 110 MX MOAU(HKAIMH C IOMOIIBI0 MeTalI-KaTaJIu3uPyeMbIX peakuuii kpocc-couetanus. [IpoBeneHa cepus pe-
aknuii Cy3yku 1 COHOTalIMpel COeAUHEHMI 4 ¢ apUI00POHOBBIMHU KHCIOTaMK M (DEHIIIAIICTUIICHOM, COOTBETCTBEHHO. [1o100panbI
ONTHUMAJIbHBIE YCIIOBUS PEaKIMi KPOCC-COUETaHHsI, YTO TIO3BOIMIIO ITONYYHUTh IHPOKUI psist 4-apuii-5-(TonuQTopanKu)-aHTUIIH-
PHHOB 5 u 5-(nonudropankmi)-4-(peHUII THHII )-aHTUITUPUHOB 6.

B noxnaze Takixe 00CyKIaeTcsl HCIONb30BaHHE CHHTE3UPOBAHHBIX MIPOJYKTOB B KaueCTBE OMOAKTUBHBIX COEIUHEHHH.

Ar
fi Rf"‘{'? =
i [
" N-N
[HND;] Mg Ph
NH; Pic NO; HNOy _ x Pd,(dba)s (0.1 eq), 3, 52-88%
HFW»;J\~¢:-.D H, (0.5 MPa) Rz~ -0  HiSQ:s R220 1 RE 2 0 XPhes (0.2 eq) Bh
(0 O T — N T W
NN EtOH NN -10°C Mg A MN, |
e Y Me ;}—1 e r Me Fh
AN )
LYY S 1 4, 75-B5% i F A
R/\-z-" NH4 = MO " L R "“.,_"M ?_Q
3, 53-80% 2, 52-89% Me  Fh
i NBS or NIS, CHCl, rt. B, 42-53%

R =H, Me, 50;Me ii: ArBIOH); (2 eq), K,CO; (2.5 eq), EtOH:H,0 (4:1), rt. ar 100°C

iii: PhC =CH (1.1 eg), DIFEA (1 &g}, Cul {0.02 eq), MeCTHM, rt, or B0"C
RF = CF5 GoF5 CaF7 CaFg Ar' = Ph, CgHiSMe-4

Paboma evinonnena npu gunancosoti noodeprcke PH®, npoexm 21-13-00390.
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CTEPEODJIEKTPOHHBI KOHTPOJIb
B CUHTE3E KAPKACHbBIX HEPOKCHUIOB

Spémenxo U.A., Beasikoa 10.10., Paaysos I1.C., TepentheB A.O.

HUncmumym opeanuuecxou xumuu um. H./{. 3enuncxozo
Poccuiickou Axkademuu Hayx, 119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: yaremenko@jioc.ac.ru

OpraHuyecKue IePOKCUIBI ABJISIOTCS 00bEKTaMH HMHTEHCHBHBIX UCCIICIOBAHUN XUMHUKOB U (hapMaKOJIOTOB I pa3pabOTKU Ha
HX OCHOBE HOBBIX JIEKAPCTBECHHBIX CPEICTB. APTEMHU3HHUH, €r0 POU3BOJAHBIC U CHHTETUUCCKHE aHAJIOTH SIBIITIOTCS BaXKHBIMH TIPO-
TUBOMAJSIpUIHBIME TIpenapatamu. OOHAPY)KEHO, YTO CHHTETUYECCKHE MEPOKCHIIBI CIIOCOOHBI MHIMOUPOBATh KaK (i-KOPOHABUPYC
NL63, B-koponasupyc OC43, tak u SARS-CoV-2.!

B nukie padot Haieil rpymmbl pa3paboTaH MOIX0/ K CHHTE3Y KapKaCHBIX MEPOKCUIOB M3 TPUKETOHOB U MEPOKCHIA BOAOPO/IA.
[pemtoxensl mpaBuiia ux cOopku. [TokazaHo, 4TO CTEPEOITEKTPOHHBIC FIPPEKTHI B POMEKYTOUHBIX OKCUKAPOCHUEBBIX U MEPOK-
CHUKapOCHUEBBIX KATHOHAX M TIEPEXOAHBIX COCTOSHHSAX ONMPEAEISIOT CEJIEKTHBHOCTD JTAHHOM peakIiu.?

np —= g*on: weak no —=a*co

strong

no —= a*co
strong

The lone pairs of H202 are not
involved in strong stabilizing

Stereoelectronic Frustration:

Partial relief of frustration

H 2 interactions E

: H :

H\{_\-‘. & H 1interaction % 4 (al each oxygen)
0-0y n H o i
S h E oﬁ) 0 |
no —= g*oy: weak ; HO s v

Full relief
of frustration

interactions

A
v
Each HzO; is "frusirated” HyO % 1
Ir Y et
" T |—|| o relief of
o] ? (o "Hz0; frustration™
H—0 H O—H drives dynamic
ot self-assembly
Q Q@
00
H H
Q = carbonyl

Pucynox 1. Cmepeoanexmponnbulii KOHmMponb 8 CUHmMe3e KApKACHbIX NEPOKCUO08

Jumepamypa

1. A.K. Ghosh, H. Miller, K. Knox, M. Kundu, K.J. Henrickson, and R. Arav-Boger ACS Infect. Dis. 2021, DOI 10.1021/
acsinfecdis.1c00053

2. L.A. Yaremenko, P. S. Radulov, M. G. Medvedev, Nikolai V. Krivoshchapov, Yu. Yu. Belyakova, R. A. Novikov, A.A.
Korlyukov, A.L Tlovaisky, A. O. Terent’ev, and 1. V. Alabugin J. Am. Chem. Soc.. 2020, 142, 34, 14588-14607

Paboma evinonnena npu gunancosoti nooodepocke PH®, npoexm 21-13-00205.
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YOO®EKTUBHBIN MOJX01 K CUHTE3Y
BUC-'YAHU/IUHOB

Abpamos B.A., Jlemnopr II.C., Henaiinenko B.I.

Mocrosckuii cocyoapcmeennsiii ynusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119991, Mockea, Jlenunckue 2opul, 0. 1, cmp. 3.
e-mail: lemport.pavel@yandex.ru

['yaHUAMHBI ABJISIOTCS OMHUMU U3 CAMBIX HHTEPECHBIX, IPUBJICKATEIBHBIX, IICHHBIX U YHUBEPCATBHBIX OPraHMYCCKUX MOJICKYJ
- OT CyNMEepPOCHOBAHUH, CIIOCOOHBIX KAaTaJHM3UPOBATh OPraHUYECKHE PEaKIMH Ha OCHOBE OCHOBAHMM, IO YHHBEPCAIBHBIX HAOOPOB
JIUTAHJIOB JUTS UCIIOJIh30BAHUS B KOOPIUHAIIMOHHOW M METUIIMHCKON XUMHUU. !

B nacrostiieii paboTe Ha OCHOBE W3BECTHBIX METOAUK>> HAMHU ¢ BbIXOAaMHu 10 98% Hamu Oblla CHHTE3MPOBAHA IIHMPOKas Ou-
OJIMOTEeKA I'YaHUIUHOBBIX OCHOBAHHU, KOTOPBIC OTJMYAIUCH MPUPOJION M CTPOSHUEM 3aMECTHTENCH B T'yaHUAUHOBOM siape (puc. 1,
creBa).

OnTumu3anyst ycaoBHi CHHTE3a M KOHTPOJIb HaJl TPOTEKaHWEM OCHOBHOTO ITPOIIecca MO3BOJIMII HaM MOJIYYUTh 00Jiee CIIOKHBIE
CTPYKTYPHBIC TIPEICTABUTEIH I'YaHUIMHOBBIX OCHOBaHHMA, B YaCTHOCTH, OMC-TYaHUIMHBI, CHHTE3 KOTOPBIX K HACTOSIIIEMY BPEMECHU
MPAaKTUYCCKH He u3y4eH (puc. 1, cipara)

HN-T Ar—NH HN-Ar
" N—(CH2)»—N
R\”)\\N/R HI‘P

H
Ar n=2-6 Ar
R, R', R" = Alk, Ar

Pucynok 1. Obwue cmpykmypHbie nOIYUEeHHbIX 2YAHUOUHOBbIX OCHOBAHUL

HOJ'Iy‘IeHHBIe B XO0I€ Z[aHHOﬁ pa6OTLI COQZ[I/IHGHI/Iﬁ npeanojgaracTcs uCCjaeaoBarb B Ka4€CTBE Sq)(l)eKTI/IBHLIX OKCTpAarceHTOB 1ep-
TEXHETAT-UOHA U3 PAJUAKTHBHBIX OTXOO0B aTOMHOU 3HepFeTI/IKI/I.4

Jluteparypa

1. Alonso-Moreno C., Antifiolo A., Carrillo-Hermosilla F., Otero A., Chem. Soc. Rev., 2014, 43, 3406
2. Ramadas K., Janarthanan N., Pritha. A. SYNLETT, 1997, 1053.

3. Sirilak W., Mookda P., Wong P. SYNLETT, 2016, 1121.

4. Tepman K. D. Becmnux Amomnpoma: Mamepuanosedenue, 2019, 5, 26.
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CHUHTE3 1-BYTUJI-3,6-: IUASATOMOAJAMAHTAHA
N ET'O TIPOU3BO/IHBIX

Agacayim Paxvan Tama !, Anb-O6aiinu Hagup Ixaccum 2

I University of Kerbala, Kerbala, Iraq
2 University of Mustansiriyah, Baghdad, Iraq
e-mail: orgrahman00@yahoo.com, Rahman@uokerbala.edu.iq

Konpencanust TerpamernnenamastuiieHTeTpamuta 1 [1] ¢ 2-renTaHOHOM B KHITSIIEM H3OIPONMIOBOM CIIUPTE B MPHCYTCTBUU
YKCYCHOM KHMCJIOTHI IPUBOAUT K 00pa3oBaHuio 1-OyTui-3,6-aua3zaromoaiamManTan-9-ouna 2.

Bu Bu
0
f AN Lfﬂ CH,COOH '7;’(
J T — &
i 2

JeficTBeM Ha KETOH 2 THAPOKCHIAMHHOM TIONyYeH OKCHUM 1-OyTmi-3,6-mma3aromoagaMaHTaH-9-0Ha 3 BOCCTaHOBIICHHBIH
crutaBoM Hukens ¢ amomuaueM (50 x 50) (croraB Penest) B BomHO-1IenouHoM cpene B 1-OyTmi-3,6- auazaromoaiaMaHTaH-9-aMHUH
4. BoccTaHOBIEHHEM KETOH 2 MyTEM HATPEBaHUS B TEUCHHE 3.5 4 B U3OMPONUIOBOM CIIUPTE B MPUCYTCTBUH ILEIOYU MMOTYUCHBI
1-6ytrn-3,6- mmazaromoamamanTan-9-on 5. Keton 2 Oput BoccTaHoBieH B 1-0yTmi-3,6-ama3aromMmoagaManTad 8 gepes rupa3oH

1-6ytrn-3,6-mra3zaromoanamanTan-9-ona 7 mo Kmwkuepy-Bombdy, Taxke OBLT TOMy4YeH a3uH 6 TIPH MCIIONB30BAHWN TIOJOBHUHA K-
BUBAJICHTA TMIPa3HH IHApaTa.

Bu Bu Bu N
N-on NH,OH 0 H,NNH, , NH,

-—
T

Nig, / i-PrOH 20- | von
NaOH NaOH HqNNHZ 245 CU
Bu Bu Bu Bu
" )
N N N ™ N
N CN N N <
4 (] 8

-

5

JIuteparypsl

1. P. T. Anacamna, A. X. A. Anp-Scapna , X. @. Abgynxacana , B. B. Kanamuunkosb , T. M. Ceposab,, T.M. Ceposa. JKopX.
2019, 55,427-432.
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HOBASI TPEXKOMIIOHEHTHAS JOMWHO-PEAKIIUA
JJISA CUHTE3A IIUPPOJIOB

Auaraesa H.D., Xapuzosa E.A., Jlarpinos LK., Cunsmmn O.I., Mamenos B.A.

Hnemumym opeanuueckoti u ghusuuecxou xumuu um. A. E. Apoysosa,
DeoepanvHulil uccredosamenvekull yeump «Kasanckuii nayunoiii yenmp Poccutickoii akademuu Hayky,
Poccuiickas @edepayus, 420088 Kazaus, yn. Akao. Apbyzosa, 8.
e-mail: natali.algaeva.95@inbox.ru

Pa3paborana TpéxkoMIoHeHTHas (3-apOMIXUHOKCAIMH-2-0H, MAJIOHOHUTPHJI U BTOPUYHBIN LIUKINYECKUH aMUH (MITH [TepBUY-
HBIE CIIUPTHI)) IOMHHO-PEAKIHS B KA4€CTBE aJIbTEPHATHBHOIO METO/Ia CUHTE3a OM- U TPU- TeTEPOLMKIMYECKUX KOHJICHCUPOBaHHbIX
nupposios'. BapbupoBaHueM 3aMecTHTeNeH B 3-apOMIXHHOKCATNH-2-0HaX, BTOPUYHBIX [IUKJIMISCKUX aMHUHAX (BKIIFOYAs MUTIEPU-
JIMH, MOP(OJINH, NMUIEePa3HH, THPPOIUANH) U IIEPBUYHBIX CIUPTaX MOJy4eHbI Pa3IM4YHbIe IPOM3BOIHBIE THPPoJIoB. Kpome Toro,
BapbUPOBAaHHUE 3aMECTHTEIIEH [TO3BOJIMIIO BBISIBUTH KOHKYPHPYIOIEe HallpaBJIeHHE, IPOTEKAoIlee Yepe3 XMHOKCATNHOH-0eH3UMHU-
JIA30JIbHYIO TEPErpynupoBKy (meperpynmupoBky Mamenosa tuma 1), npuBomsiiee k 5-(6ensumuaazon-2(3H)-ou-1-wi)nuppo-
nokapOonuTpriam. Eié oqHIM KOHKYPUPYIOLIIMM HallpaBIEHUEM PEaKIU CTAI0 BHYTPHMOJIEKYJISIPHOE TUPPOJIO[a |aHHeIMpoBa-
HUeE, Be/lyllee K pa3InYHO3aMeIIEHHBIM KOHICHCHPOBaHHBIM ITUpposiaM. HoBBII OIX0/ K HOCTPOCHUIO (DYHKIMOHAIN3UPOBAHHBIX
MUPPOJIOB 3HAYMTENILHO PACIIMpsieT OUOIMOTEKY 3TOr0 BaKHOTO Kilacca COEAMHEHUI M 00eCIeunBaeT COBPEMEHHBIH MOAXOM K
KOHCTPYHUPOBAaHHUIO COSIMHEHUH TaKOro THIIA.

R! H,N CN
) o R2 Ar.  CN =
R N ar . ON AcOH/i-PrOH R! N A ~Ar
@[ \ + % +*NuUH ——— 5 N ]\ T j@[
R? N N A7y H N R2 N
H ‘% H
36 npumepoB 11 npumepos

CyMMapHbIi Bbixof, A0 97%
HN" X (X = -CH,-, -NH(or NMe)-, -O-), HNG HN
NuH N (N

ROH (R =CHj, C3Hs, n-C4Hg, n-C7Hys, n-CgHy7, n-Cq1Has)
Jluteparypa

1. Mamedov, V.A., Khafizova E.A., Algaeva N.E., Latypov Sh.K., Sinyashin O.G. J. Org. Chem. 2020, 85, 9887-9904.
2. Mamedov, V.A., Zhukova, N.A. Synthesis 2021, 53, 1849—1878.

Paboma evinonnena npu gunancosoti noodepocke PH® (epanm Ne 18-13-00315)
Qusuro-xumuueckue uccredosanus nposedernvt ¢ LIKII-CAL] ®UI] KazHI] PAH
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HOBBIE IYTHU TIOJTYYEHUA CITUPO[UHIOJI-3,5’-
MN30KCA30JIOB]

Aunexcanaposa E.B., AkcenoB [I.A., AkcenoB H.A., AkcenoB A.B., CkoMopoxoB A.A.

Cesepo-Kaesxasckuii gpedepanvuwiii ynusepcumem, 355009, Cmasponons, ya. Iywkuna, la
e-mail: elena.aleksandroval 607@gmail.com

I'erepouukiiel ¢ pparmentom 4’ H-cinpo[MHI0I-3,5’-n30Kca3051a] HAXOAATCs B LIGHTPE BHUMAHHMS HAILEH MCCIeI0BaTeIbCKON
IPYyMIIBl HA MPOTSHKEHUH MHOTHX JIET, IO MPHYMHE TOTO, YTO CHHTETHYECKUE IpenapaTbl Ha OCHOBE 3THX MOJIEKYJ, MOT'YT AEMOH-
CTPUPOBATh MHOTOOOEIIAIOIIYI0 OMOIOTHUECKYI0 aKTHBHOCTh. B HTOTe Hay4yHBIX MCCIENOBaHUI ObUT pa3paboTaH METON CUHTE3a
4’ H-ciupo[uHmon-3,5’-130kca300B]' Ha OCHOBE peakiiiu GopManbHOTO [4+1]-IHUKIONPHCOCANHEH ST HUTPOAIKCHOB K HHIOIAM.
HexoTopble U3 3TUX CIUPOLUKINYIECKUX MOJIEKYT IPOSIBIIIN IPOTUBOPAKOBYIO AKTUBHOCTb.

Rli
RSN
2

N RT N

H R

Jnst paciiupenust COrcKa CIHPOTETEPOIMKIOB, ObLIM MPOBEICHBI UCCIICNOBAHUS B Pa3pabOTKe HOBOTO MOAXO0Aa’ — one-pot,
coueTaronnii JooasieHue peaktusa [ punbspa k 3-(2-HUTpoBUHWI)- | H-UHAOIAM ¥ TIOCIEAYIONTYI0 CITUPOIUKIN3AIUI0 KUCIOTOM
Bpencrena. HoBast MeTozmka 1o3BoJiiiia TAKXKe ITOJIYYUTh U TPYIHOMOCTYITHBIE APYTHMH ClIOCco0aMu 4-ajKui3aMelleHHbIe IPOn3-
BOJIHBIE.

MNOs
~ R/ N
1. R°MgBr/THF O
R R1 - R1
N 2. 37% HCI, 0°C 4
M
H
JIuteparypa

1. Aksenov A.V., Aksenov D.A., Arutiunov N.A., Aksenov N.A, Aleksandrova E.V. and Michael Rubin. Synthesis of

spiro[indole-3,5’-isoxazoles] with anticancer activity via a formal (4+1)-spirocyclization of nitroalkenes to indoles, J. Org.
Chem., 2019, 84, 7123—-7137.

2. Aksenov A.V., Aksenov D.A., Aksenov N.A., Skomorokhov A.A., Aleksandrova E.V. and Michael Rubin. Preparation of
spiro[indole-3,5’-isoxazoles] via Grignard conjugate addition/spirocyclization sequence, RSC Adv., 2021, 11, 1783-1793.

Paboma svinonnena npu punancosoii noodepoicke Poccuiickozo Hayunozo @onoa (I'panm Ne 21-73-20051) u Munucmepcmea
obpazosanus u nayku Poccutickou @edepayuu (mema 0795-2020- 0031).
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HOBBIE 1,2,3-TPUA30JIOBBIE AHAJIOT'
INAPUMHUINHOBBIX HYKJIEO3U1OB.
CHUHTE3 U IPOTUBOBUPYCHAA AKTUBHOCTD

Anjnpeesa O.B. !, Besenok M.I'.', Caiipuna JL.®.!, lllynaesa M.M.!, MNapudyimmn b.®.!,
3apyo6aes B.B. %, Caura A.B.2, Ecayikoa S1J1.2, Cemenon B.D.!, Karaes B.E. !

Unemumym opeanuueckoui u ¢husuueckoul xumuu um. A.E. Apoyzoea ®UL] Kazanckuii nayunviil yenmp
PAH, 2. Kazaus, yn. Akademurxa Apbysoea, dom 8, ovandreeva76@mail.ru
*@FYH HUH snudemuonocuu u muxpoouonocuu umenu Ilacmepa, Cankm-Ilemepoype, yr. Mupa, o. 14

Hykineo3unsl - oJjHa U3 caMbIX MPOIYKTHUBHBIX TIIAT(GOPM Ul CO3JaHUs TEPalleBTUUECKUX areHTOB C BHICOKOH (hr3HOIOrHYe-
CKOI1 aKTUBHOCTBI0. Ha ceropHsIHmiA JeHb CUHTE3MPOBAaHbI COTHH aHAJIOTOB HATHBHBIX HYKJICO3UIOB, HHTHOUPYIOIMX PEeIlIHKa-
LU0 Pa3JInYHbIX BUpycoB. Hamu BriepBbie cHHTE3UpOBaHsI 1,2,3-TpHra3oyioBble aHAIOTH TUPUMHIMHOBBIX HYKJICO3HI0B, B KOTOPBIX
B KQYE€CTBE reTePOLMKINYECKOro (hparMeHTa MCIoIb30BaHbl ypaluil, TAMHH, O-METIIypalni, 3,6-IMMEeTHIIypaLuil, aNIOKCa3HuH U
XHHa30JIMH-2,4-110H. CHHTE3MPOBAHBI COCIMHEHNUS C OJHUM U JIByMsl F€TEPOLUKINYECKUMH U 1,2,3-Tpruazoin-4-uin-b-D-pubody-
PaHO3WIBHBIMHU (pparMeHTaMu

HO OH HO OH

& L,
N OH ...

ﬂ ﬁ \ ‘N He O Het

~"Het NH Het N N N \6’([

... 'bo ‘\__N,bo n T’

N N

N' \

TecTupoBaHNE MPOTUBOBUPYCHOMN AKTUBHOCTH CHHTE3UPOBAHHBIX COEIMHEHUH BBISIBIIIO COSANHEHUS-TTHCPHI, HHTHOUPYIOIINe
pemmakanmio Bupyca rpunma A (HINT) mpu IC, ) 5-18 Mkr/mn, a perumakanmio Bupyca Kokcaku B3 mpu 1C, ) 4,4-12 mxr/mi.

[IpoBeneHO KOMIIBIOTEPHOE MOJEIMPOBAHUE B3aUMOIEUCTBUSL COEOUHEHUM JHIEpOB ¢ akTUBHBIM caiitom PHK-3aBucumoit
PHK monmmepassl Bupyca rpumma A (HIN1) u o6omoukoit Bupyca Kokcakxu B3.

Hccnedosanue npogederno npu gpunancosoti noooepicke PH® (epanm Ne 19-13-00003)
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AUAPUINOAOHHUEBBIE COJIN KAK UHCTPYMEHT
JJIAA OPTO-OYHKIIMOHAJIN3ALIUU A3OJIUJIBEH30J1I0B

Antonkun H.C., Bnacenko FO.A.

DedepanvHoe 20cyoapcmeenHoe a8moHOMHOE 00PA308amenbHOe YUpedtcOeHue 8blcuie20 00pa308anUsl
«Hayuonanvnuiii uccnedosamenvckuti Tomckutl nonumexHuyecKuil yHUgepcumemy,
Poccus, 634050, 2. Tomck, np. Jlenuna 30, nsal4@tpu.ru

HpOI/I3B0)IHI)Ie opmo-3aMEIICHHBIX a30JTMIIOEH30J10B SIBIISTIOTCS Ba)KHBIMH CTPYKTYPHBIMU D2JIEMCHTAMU OUOJIOTHYECKH AKTHB-

ueix BemecTB (BAB), B TOM 4Kciie IEPCIEKTHBHBIX TPOTUBOBUPYCHBIX areHToB (1)! 1 aHTHOaKTepUabHBIX IPEMapaToB I Tepa-
UM TaKKMX 3a0osieBanuii kak 6oses3np [laraca (2)* (Puc. 1).

Q
,

()

F OH D\‘;,..F-‘h
Sl N g
.-" x\ i ]
2a%aS valle: Yo
}—NH =_) KN N); N
g f

!
O;N
1, antiviral agent for
2018-nCoV 2, treatment of Chagas disease

Pucynox 1. Ilpeocmasumenu BAB, cooepocawyux 6 cmpykmype 2-a30nunbensor.

H3BecTHBIE METOABI IPSIMON 0pmo-(yHKIMOHAIN3ALUH TT0Pa3yMeBalOT KaTaIu3 COJSIMH TSDKENIBIX METaJUIOB, a TAaKKe B O0Mb-
LIMHCTBE ClIy4yaeB, Bbicokue TeMmeparypsl (>120°C)>%. B nanHo# paboTe HamMu ITPEACTABIICH MOAXO/ K IPIMON opmo-QyHKIIHOHATIH-
3aIMH A30JTMIIOEH30JI0B € HCIIOJIb30BaHHEM AUAPHIMOAOHUEBEIX COJIEH B OTCYTCTBHE NIEPEXOAHBIX MeTaIoB (Puc. 2).

2
TiC _ Ar
I 1) mCPBA, I, Nu
@ — p-TsOH Nu-source
\ -"Jr 2} AI'H. i -Arl R"

TfOH Az = azole

Pucynok 2. Obwan cxema Qynxyuonanuzayuu

Jluteparypa

[1] Tonelli, F.; Mazzei, T.; Novelli, A.; Mazzoni, P.; Ficari, F.; Group, T.1.C., J. Chemother. 2002, 14(4), 366.
[2] Beltran-Hortelano, I.; Alcolea, V.; Font, M.; Pérez-Silanes, S., Eur. J. Med. Chem. 2020, 206, 112692.
[3] Saha, M.; Das, A.R., Org. Biomol. Chem., 2020, 18, 941.

Hccnedosanue svinonneno npu ¢unarncogoii noodepacke PODH u Tomckou obracmu 8 pamkax HayyHozo npoekma Ne 19-43-
70300
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CHUHTE3 U CBOVICTBA IPOCTPAHCTBEHHO-
IKPAHUPOBAHHbBIX AKPU/IUH-4-OJIOB

ApcenbeB M.B.

HUncmumym memannoopeanuyeckou xumuu um. I A. Pazysaesa Poccuiickou akademuu HayK,
Poccuiickas @edepayus, 603950 Huocnuii Hoszopoo, ya. Tponununa, 49,
e-mail: mars@iomc.ras.ru

HpeKprOpI)I d)yHKL[I/IOHaJII/ISI/IpOBaHHLIX O-XHUHOHMCTHAOB ABJIAIOTCS leO6HLIMI/I N CCJIICKTUBHBIMH arcHTaMH IIpU CUHTE3C Op-
TaHHYCCKUX CoeﬂI/IHeHHﬁ Ppa3IMIHOro Ha3HA4YCHMUH. Hamu paccMaTpuBacTCAa BO3MOXHOCTb HMCIOJb30BaHUA MPOCTPAHCTBEHHO-2-
KpaHUPOBAHHBIX l'II/IpOKE:ITeXI/IHOB1 B KQUCCTBC MCTOYHHKA O-XMHOHMCTHIA M BO3MOXHOCTHU CHHTC3a Ha €ro OCHOBC HOBBIX WHIHU-
6I/ITOpOB paduKaJIbHBIX IMTPOUECCOB, KOMIIOHCHT d)OTOHHHIlHI/IpyIOHlI/IX CI/ICTCMZ, OKCTpPAar€HToB U J1p. HOKaBaHO, YTO HArpe€BaHue
3,5-)II/I-mpem-6yTI/IJ'I-6-MeTOKCI/IMeTI/IJ'IHI/IPOKaTeXI/IHa C aHWJIMHAMM NPUBOJAUT K MMOJYYCHUIO KATECXOJIAHUJIUNHOB, KOTOPBIC ITPHU OKUC-
JICHUN TpaHC(bOpMI/IpyIOTCH B IMPOCTPAHCTBCHHO-3KPAHUPOBAHHBIC aKpI/IZ[I/IH-4-0J'H:.I3 — HOBBIC XOpOLIO paCTBOPUMBIC B OpraHUYC-
CKHX paCTBOPUTEIIAX JIMT'aHAbI JJI KOOp}IPIHaHPIOHHOﬁ xumun®,

t-Hm

OH CH,

JIuteparypa
1. Poddel’sky A.L., Arsenyev M.V., Astaf’eva T.V., Chesnokov S.A., Fukin G.K., Abakumov G.A. J. Organomet. Chem., 2017,
835, 17.

2. Shurygina M.P., Zakharina M.Yu., Baten’kin M.A., Konev A.N., Shavyrin A.S., Chelnokov E.A., Shushunova N.Yu.,
Arsenyev M. V., Chesnokov S.A., Abakumov G.A. Eur. Polym. J., 2020, 127, 109573.

3. Polyakova S.K., Balashova T.V., Rumyantcev R.V., Arsenyev M.V., Fukin G.K., Chesnokov S.A. Mendeleev Commun., 2021,
31, 262.

4. Balashova T.V,, Polyakova S.K., Arsenyev M.V, Ilichev V.A., Kukinov A.A., Marugin A.V., Rumyantcev R.V., Fukin G.K.,
Yablonskiy A.N., Bochkarev M.N. Eur. J. Inorg. Chem., 2021, 2021, 1441.

Paboma evinonnena npu gunarcosou nodoepocke PH®, npoexm Nel9-73-10173.
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HEPEI'PYIHIINPOBKA 2-(3-OKCOMWHI0OJINJI-2-UJI)-
2-APHJIALIETOHUTPUJIOB O AEMCTBUEM
YIABTPA®UOJIETA

Apytionos H.A., AkcenoB H.A., AkcenoB /I.A., AkceHoB A.B.

Cesepo-Kasxasckuii @edepanvhbiii Yuueepcumem,
355009, Poccus, e.Cmasponony,
v Ilywxuna 1
E-mail: naarutiunov@ncfu.ru

2-(3-OKCOMHIOINII-2-1I1)-2-apUITalle TOHUTPHIIIBI SIBIISTIOTCSI BBICOKOPEAKIIMOHHOCIIOCOOHBIMH coeMHEeHUsIMH [ 1], KOTOpBIE Jier-
KO MEperpynnupoBBIBAIOTCS B Pa3IMuHBIX YCIOBUSX B IIMPOKHN HAOOp MpOAyKTOB. B naHHOW paboTe MBI paccMaTpuBaeM Iepe-
TPYNIIMPOBKY CIUPO[MH01-3,5’-N30KCa30510B ] oA AeicTBUEM yibTpaduosera B apoToHHBIX pacTBopHTesiX (Cxema 1)

Cxema 1. Cxema peaxyuu

JIuteparypa
1. Aksenov A. V. et al. Preparation of Stereodefined 2-(3-Oxoindolin-2-yl)-2-Arylacetonitriles via One-Pot Reaction of Indoles
with Nitroalkenes //The Journal of organic chemistry. —2019. — T. 84. — No. 19. — C. 12420-12429.

Paboma evinonnena npu unancosoui noodepocke PH® 6 pamxax nayunozo npoexma 21-73-20051 [u3saiin Ho8bIx Xumuieckux
mpancgopmayuill ¢ UCNOIbL308AHUEM HUMPOOLeuHO8 & Kauecmse 1,4-Ounoneii u nocieoyrouiee ux npumeHeHue OaA NOLYy4eHus
OUONO2UYECKU AKTNUBHBIX NPENnaAPamos
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PET'MOCEJEKTUBHBIA KATAJIMTUYECKU CUHTE3
HPOU3BOJHbBIX AMUHO-A30J10B

ActaxoB A.B., Yepuenko A.1O., lllenenenko K.E., Yepubimes B.M.

«IOoicno-Poccutickuii Tocyoapcmeennsiii nonumexnudeckuti ynusepcumem (HITH) um. MU, [Ihamosay,
346428, Hosouepracck, yn. Ilpoceewenus 132
chernenko.andrew@mail.ru

Hcnonp30BaHNe METANIOKOMILIEKCHOTO KaTajli3a MOXKET CYIIIECTBEHHO COKPATUTh KOJMUYECTBO CTAIUI U OTXO/IOB IIPH HOITy4de-
HUH NPAKTUYECKU BOKHBIX a30TUCTBIX T€TEPOIMKIOB. OTHAKO aMUHO-a30J1b1, C OIHOH CTOPOHBI, 00JIaIal0T HU3KOM HYKJI€O0(pHIBHO-
CTBIO, C IPYTOi CTOPOHBI, METATIIOKOMILICKCHBIE KaTaIM3aTOPhI CIIOCOOHBI Pa3pylIaThes B MPOIECCE KATATUTUICCKHX peaKiui,'
YTO MPUBOIUT K MMOCTETIEHHOHN JIeaKTUBAIINH KaTaJIUTUIECKOM CHCTEMBI, BEIHYKIA€T UCIOIb30BaTh MOBBIIIICHHBIE 3aTPY3KH KaTau-
3aTOPOB U MOXET CIIOCOOCTBOBATH CHHIKEHHIO CEJIEKTUBHOCTH PEAKIHH.

Hamu pa3paboTaHbl cTaOMIIbHBIE KATAINTHYECKHE CHCTEMBI HA OCHOBE KOMILIEKCOB N-TeTepOIMKIMYECKUX KapOeHOB C Tepe-
xoaubiMu Metaiutamu (Ni, Pd, Ru, Cu), mo3Bosisitoiue ocyIecTBisITh PErnoCeIeKTUBHBIA CHHTE3 IPAKTUYECKU 3HAYMMBIX a30TH-
CTBIX TE€TEPOLMKIIOB, COAEPIKALIMX aMHHOA30JIbHBINH (parMeHT (puc. 1).
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Pucynox 1. Hexomopuie npumepvl Cunme3upoSaHHbIX NPOU3BOOHBIX AMUHO-A30108
6 ycrogusx kamanuza M/NHC komnaekcamu.

H
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A

Jluteparypa

1. Chernyshev V. M., Khazipov O. V., Shevchenko M. A., Chernenko A. Yu., Astakhov A. V., Eremin D. B., Pasyukov D. V.,
Kashin A. S. and Ananikov V. P. Chem. Sci., 2018, 9, 5564.

2. Khazipov O. V., Shevchenko M. A., Chernenko A. Y., Astakhov A. V., Pasyukov D. V., Eremin D. B., Zubavichus Y. V.,
Khrustalev V. N., Chernyshev V. M., Ananikov V. P. Organometallics. 2018. 37. 1483.

3. Astakhov A. V., Soliev S. B., Gordeev E. G., Chernyshev V. M., Ananikov V. P. Dalton Transactions. 2019. 48. 17052.

Paboma evinonnena npu gunancosou noodepoicke PH®, npoexm 19-73-10100
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CTEPEOCEJ/IEKTUBHOCTDb PEAKIIUU AMUTOKCHUMOB C
AHI'MAPUIAMU JUKAPBOHOBBIX KUCJIOT

Baiikos C.B.,* I'eitnb K.K.,” Tapacenko M.B.,° llleTneB A.A.°

“Canxkm-Ilemepbypeckuii 20Cy0apcmeenHulil YHusepcumen,
198504, Canxkm-Ilemepoype, [lemepeogh, Ynusepcumemcxuii npocnexm 26
e-mail: s.baykov@spbu.ru
sIpocnasckuil 20cydapcmeennviil nedazo2udeckuil ynueepcumem umenu K. /. Yuunckozo,
150000, Apocnasns, yn. Pecnybnrukanckas 108

B mpenpiaymieii pabore' HaMH OBLIO MOKA3aHO, YTO MPOCTPAHCTBEHHOE CTPOCHHE MPOAYKTOB B3aUMOICHCTBHS aMHIOKCHU-
MOB aHTHIpPUAaMH HOPOOPHAHOBOTO psifia, ONPEAENISIETCS OCHOBHOCTBIO Cpellbl. B 4acTHOCTH, NPOAYKTHI PEaKLUUH B CHCTEME
NaOH-IIMCO umeroT npeMMyIEeCTBEHHO mparnc-Kondurypamuio, Toraa kak B 6onee markux yciopusx (K,CO,, 1,4-nuokcan)
oOpasyeTcs yuc-u3omep.

B nponomkeHue uccie10BaHuid Mbl H3yUYHIIH PEaKIMI0 aMUJIOKCHMOB C aHTHIPUIAMH LIUKJIOTEKCaH U IIMKJIOIeKCeH TUKap0o-
HOBBIX KHCJIOT:

K2COs o NaOH

N-O
/ .
1,4-d N—OH N,
R/(,\() O |oxaneR4<\l . C) . DMSO RAW/\O
O reflux H, g\w‘
bH “oH

B pesynbrare ObII MOMydeH ps yuc- ¥ mpanc-A30MEPOB COOTBETCTBYIOMIMX OKCAJNAa30/I-3aMEIIEHHBIX KapOOHOBBIX KHCIIOT.
PeHTreHOCTpYKTYpHOE MCCIEIOBAaHNE CHHTE3NPOBAHHBIX COCIMHEHHH BBIIBIIIO HAJMYHE J[BA THIIA HEKOBAJICHTHBIX B3aUMOJEH-
CTBHH MEXy KapOOKCHIIEHOH I'PYIIION U OKCaIUa30JIbHBIM IIHKIOM.

Jluteparypa
1. Baykov S., Tarasenko M., Zelenkov L.E., Kasatkina S., Savko P., Shetnev A. European Journal of Organic Chemistry, 2019,
2019, 5685.

Paboma evinonnena npu noooepocke Cogema no epanmam Ipesuoenma P® (epanm MK-1074.2020.3).
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PA3ZPABOTKA HOBBIX THO®EHCOIAEP/XKALINUX
JOHOPHO-AKLEIITOPHBIX OJIUT'OMEPOB PA3JIMYHOI'O
CTPOEHUS: CUHTE3, CBOMCTBA U UX IPUMEHEHUE B
OPI'TAHUYECKHUX COJIHEYHbBIX BATAPESAX

banakupes /1.O.,* Kanunnuenko H.K.,* Cyxopykosa ILK.*%, CBunuenko E.A.?, [leperynoBa C.M.*",
MananoB A.JL.*", CaBuenko I1.C.%, Ilapamyk 1.}O.*", JIynonocos FO.H.?, [lonomapenko C.A.?

* Uncmumym cunmemuyeckux nonumepnvix mamepuanog um. H.C. Enukononoea Poccutickou Akademuu
Hayx, 117393, Mockea, IIpogcoroznas 70;
e-mail: balakirev@ispm.ru
¢ Xumuueckuil paxynomem, Mockoeckuil 2ocyoapcmeennulil ynusepcumem um. M.B. Jlomonocosa,

119991, Mockea, Jlenunckue copot 1/3;

¢ Uncmumym asnemenmoopeanuyeckux coeounenuti um. A.H. Hecmeanosa Poccutickou Axademuu Hayk,

119991, Mockea, Basunosa 28;
° Qusuueckuil paxynomem u MedcOYHAPOOHbLU YUeOHO-HAYYHbLU 1A3ePHbLI YEeHMP,
Mockosckutl cocyoapcmeenusiii ynugepcumem um. M.B. Jlomonocosa,

119991, Mockea, Jlenunckue copwt 1/62.

Opranunyeckas (POTOBOJIBTAMKA SIBISETCS OAHOM M3 HauOOJIee JMHAMUYHO Pa3BUBAIOIIMXCS 00JacTell OpraHu4YeCcKON IEKTPO-
HUKH, a pa3paboTKa 1 MOUCK HOBBIX ()YHKIIMOHAJIBHBIX MaTepPHAJIOB JJIsl OpraHMYeckux coyiHeyHbix 6arapei (OCB) ocraercs kpaii-
HE aKTyaJbHOU 3aJ1aueil.

B nanHoit paboTe npencraBieHbl CUHTE3 psija HOBBIX I'€TEPOLUKINYECKUX MOJIEKYJ, & HMEHHO: CONPSIKEHHBIX OJIMTOMEPOB,
HUMEIOLIMX B CBOEM CTPOCHHUE DIEKTPOHOJOHOPHBIN LIEHTPAJIbHBIA Pa3BETBISIONIMNKA (pparMeHT (Ha OCHOBE OEH30TpUHHIOIA, OeH-
300U THO(EHA HITH OJIMTOTHO(EHA), COTPSHKEHHBIH C AJIEKTPOHOAKIIETITOPHBIMHU (QJIKHJIIUIMAaHOBUHWILHBIMU MJIH aJIKHIII[HaHOAlle-
TATHBIMH) 3aMECTUTESIMU TIOCPEACTBOM OJIMTOTHO(PEHOBOTO crieiicepHoro hparmental'!, TepMuueckue, ONTHYECKHE U 3TEKTPO-
XMMHUUYECKHE CBOICTBA, a TakKe (ha30BOE MOBEJCHUE BCEX MOIYUSHHBIX OJMIOMEPOB OBUTH N3YYEHBI KOMIUIEKCOM (DH3HKO-XUMHYE-
CKHX METOZIOB. AHAJIN3 MONTy4YE€HHBIX PE3yIbTaTOB MO3BOJIII YCTAHOBUTH PAJ] CYIIECTBEHHBIX CTPYKTYpPHO-CBOMCTBEHHBIX 3aKOHO-
MEpPHOCTEW 1 UX BIUSHUE HA 3(PPEKTUBHOCTD (POTOBOJIBTANYECKUX YCTPOUCTB HA OCHOBE TOJIyYEHHBIX OJIUTOMEPOB.

Jlureparypa

1. Guo J., Balakirev D.O., Gu C., Peregudova S.M., Ponomarenko S.A., Liu Z., Luponosov Yu.N., Min J., Lei A. Dyes and
Pigments, 2020, 175, 108078.

2. Balakirev D.O., Luponosov Yu.N., Mannanov A.L., Savchenko P.S., Minenkov Y., Paraschuk D.Yu., Ponomarenko S.A. Dyes
and Pigments, 2020, 181, 108523.

3. Kalinichenko N.K., Balakirev D.O., Savchenko P.S., Mannanov A.L., Peregudova S.M., Paraschuk D.Yu., Ponomarenko S.A.,
Luponosov Yu.N. Dyes and Pigments, 2021, In Press.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 19-73-10198.
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BJIUSTHUE CTPYKTYPBI JIUTAHJIOB PSIIA
2-MMAPUJINII-BEH30TUA30JIOB HA CTPYKTYPY
X MEJbCOJEPKAIIIUX KOOPJIUHAIIMOHHBIX
COEJIVUHEHUMN

Bapckas E.C.,» Yopoy A.A.,* MouceeBa A.A.,* Aopamouy M.C.,° Pxxeyrckuii A.B.,*
IToasikoBa M.H.,* I'puropses I'.IL.,* bepe3nna A.B.,* 3bik H.B.,* berornaskuna E.K.*

“ Xumuueckuii gpaxynomem MI'Y umenu M.B. Jlomonocosa,
119991, Mocksa, Jlenunckue eopwt 1 cmp 3,
e-mail: elenakovaleva2010@gmail.com
¢ @axynomem Hayk o Mamepuanax MI'Y umenu M.B. Jlomonocosa,
119991, Mockea, Jlenunckue eopwt 1 cmp 73

Ha ceronusimiHuii 1eHb OEH30THA30J1 CUMTAETCS CTPYKTYPHBIM (pparMeHTOM, KpaitHe NMepCHeKTUBHBIM JUIs pa3paboTKy JeKap-
CTBEHHBIX ¥ JUAarHOCTUYECKUX MpernaparoB. K coenuHeHusM pajas OMeH30THa30510B OTHOCATCS Prity3om - Hanbosee 3¢ dexTuBHOE
U3 3apETUCTPUPOBAHHBIX JIEKAPCTBEHHBIX CPEICTB JUIS TEPAIMH JIATEPaIbHOrO aMHOTPO(GHUECKOTO CKIIepo3a, a Takxke (uyopec-
LeHTHbIe KpacuTenu Tnodasun S u THoduiaBuH T criocoOHbIe crienn(pUUECKH CBI3BIBATHCS C aMUJIOUIHBIME (DUOPUILTIAMH, IOBBI-
11asi KBAHTOBBII BBIXOZ (hITyOPECLEHIIUH Ha TPH TIOPSAKA, YTO MCIIOIB3YeTCs B pa3paboTke (yIyopecleHTHOrO METO/1a TMarHOCTUKI
Oone3Hu AsblreliMepa Ha UX OCHOBE.

[TomrMo OHMOBU3yalIM3alMH ¥ TIOTEHIIMAIBHOTO TPUMEHEHHS B TUarHOCTUKE, BaYKHBIM (hapMaKOJIOTHUECKHUM CBOWCTBOM 2-apuil-
OEH30THAa30JI0B SIBJISIETCS UX MPOTUBOOITYXO0JIeBasi aKTUBHOCTh. OIHAKO HU OJTHO M3 nomoOHBIX coenuHenuit He mpouuio 111
a3y KIMHUYECKHUX UCCIICIOBAHUIN; TAKUM 00pa3oM, HECMOTPs Ha papMakoQOPHBIiA OTSHITHAI 2-apHIIOCH30THA30JI0B, ISl YCIIEII-
HOTO UCIIOJIb30BAaHUS B MEIUIIMHE HEOOX0IMMa UX TOTIOJHUTEbHAs MoandrKanus. PereHremM 1anHO# npoOIeMsl SIBISIETCS CO3/a-
HHUE KOMIUIEKCOB METAJIJIOB Ha OCHOBE 2-TeTapHiI0EH30THA30JI0B.

B noxiazie npezcraBiieH CHHTE3 [TOKa3aHHBIX HUXKE MEJIbCOJICPIKAIINX IPOU3BOAHBIX JIMTAHA0B psijia 2-MUPpHIHI-0eH30THA30I1a
U M3y4eHHE 3aBUCUMOCTH KOOPIMHAIMOHHOTO OKPY)KEHHUS M CTEIIEHH OKHCIIEHHSI MEIU B IOJYYEHHBIX KOMIUIEKCaX OT CTPYKTYpPbI
JIMTaHIOB.

Paboma evinonnena npu gunancosoi nooodepacke PODU, npoexm 19-29-08007.
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MN3YYEHHUE CIIEKTPAJIBHO-TIOMUHECHEHTHBIX
CBOMCTB 3-OKCUJ0B 1-METUJIUMUJA30JIA

Bacanosa E.U.,» Hukntuna ILA.,*® Koaxaesa T.1O.,* [lepeBasios B.I1.?

“Poccutickutl XuMuko-mexuonocudeckuti ynusepcumem um. /.M. Menoeneesa,
125047, . Mockea, Muycckas na., 0.9,
e-mail: basanova.elizavetka@mail.ru

SUncmumym snemenmoopzanuyeckux coeounenuil um. A.H. Hecmesnosa PAH,
119334, 2. Mockea, yn. Basunosa 0.28.

AzomeTuHbl 1-4 ObUTH TIOTYYEHBI JJTs1 CHHTE3a MPOU3BOMHBIX 3-OKCHIA S-alleTHIMMHUIA30J1a B3aUMOICHCTBHEM COOTBETCTBYIO-
[[UX albACTHIOB ¢ MeTriaaMuHoM (Puc.1).

N
CHO Z “CH,

+ CH3NH2(4O%P'P-)

R3 R3
1-4
R%: NO,: CF;:CN. F.
Pucynok 1. Cxema cunmesa azomemunog 1-4.

B pesynbrare peakiun konaeHcanuun ocHoBanuit [lngda 1-4 ¢ MoHOOKCMMamK 5-6 ObLTH BBIIEIEHBI IPOU3BOHBIE 3-OKCH/Ia
1-meTunmumunasona 7-14 (Puc. 2).

N CH3
-CH3,
w N CHQC(CHg)ECHa
>_©— R3 NO,; CFj; CN; F.
NH-OH

1—4 5-6 7-1 4

Pucynox 2. Cxema cunmesa 3-oxcudos 1-memunumuoazona 7-14.

B nuteparype qroMHUHECIICHTHBIE CBOMCTBA 3-OKCHI0B UMUAa30I1a paHee He ObLIH onrcaHsbl. [1Jis Bcex 3-OKCHI0B S-alleTHIINMU-
nasona 7-14 ObUTH N3y4eHbl CIIEKTPaIbHO-TFOMHUHECIIEHTHBIE CBOICTBA B 3aBUCMOCTH OT 3aMECTHTEIS B ITOJIOKEHHUHU 4 (DeHMITBHO-
rO pajuKalia U HOJIIPHOCTH pacTBOpUTENs. BbUIO yCTaHOBIEHO, 4TO HEKOTOPBIe pou3BonbIe sBisitoTcs ICT-Gayopodopamu, e
HaOIoaeTcsi BHYTPUMOJICKYIISIPHBIN TIEPeHOC 3apsia.
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TPU- U TETPA3OJIBHBIE TPUITIOJAJIBHBIE
HOJIMTOITHBIE ®OCOPUHOKCHUAbI

bayiauna T.B., KynpsisueB U.10., BoixoBckas O.B., MarBeeBa A.I., [laceunux M.II., Bosorxkanuna
A.B., MarBeeB C.B., Koumapuk B.A., Bpeas B.K.

HUncmumym snemenmoopeanuueckux coeounenuut umenu A. H. Hecmesnosa Poccuiickou akademuu HayK,
yi. Basunosa 28, Mockea, 119991 Poccus
e-mail: zag@ineos.ac.ru

PaSpaﬁOTaHLI METOJbI CHHTC3a HOBBIX FI/I6pI/IZ[HI>IX TPUTIOAAJIBHBIX q)OC(I)I/IHOKCI/I}IOB, MOL[I/I(bI/IHI/IpOBaHHLIX TPUA30JIbHBIMU U
TETPA30JIbHBIMHA q)yHKIII/IOHaJ'ILHLIMI/I rpynmnamMu:

R OH HN—N

- ©/ %@ O/(/—)n_<\N’\'\\I

e
&

n=2; R=Ph n=1 n=1

IMony4eHbI KOMILIEKCH HOBBIX JIMTAH/IOB C d- U f~-3nemMenTamu. CTpOCHHE COSANHEHHUI HCCIIEOBAHO METOAAMHU MYIIBTHSACPHON
('H, BC, *'P) SIMP, UK-, KP-criekrpockornu 1 PCA. V3y4eHsl SKCTpaKIHOHHBIC CBOWCTBA CHHTE3MPOBAHHBIX COCAMHEHUH MO
OTHOIIIEHHIO K f~3reMeHTaM. VccneoBaHa OHOIOrHIecKast aKTHBHOCTh HEKOTOPBIX TETPA30IbHbIX JIMTAHIOB U UX Pd-KOMILIEKCOB.

Jluteparypa

1. Kynpsisues U.10O. u np. Monats. Chem., 2020, 151, 1705-1713.
2. MarseeBa A.I". u ap. 2KOX, 2020, 90, 1939-1952.

3. berxorckas O.B. u gp. )KOX, 2019, 89, 1885-1894.

Paboma evinonmena npu  Quuancosoii noodepocke Poccuiickoco nayunozo gonoa (epamm  Ne  20-13-00329).
Penmeenoouppaxyuonnvie u cnekmpanvhuvle uccied08anus npogedensl npu nodoepicke Munobprayku P® ¢ ucnonvsosanuem
Hayunozo 0bopyoosanus Llenmpa uccredosanus cmpoenus monexyn MHI0OC PAH.
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NMUAASOJICOAEPKALHIUE ®POTOUHULUATOPDBI
JJIAA U3I'OTOBJEHUA CYBMUKPOHHBIX CTPYKTYP
METOJIOM JIBYX®OTOHHO! 3D-MIOJIUMEPU3ALIUU

Berannogra 10.E.?, bapanos E.B.?, Uyouu JI. A.°, UecHokoB C. A.*

“‘Uncmumym memannoopeanuyeckou xumuu um. I'A. Pazysaesa,
603950, e. Huosxcnuii Hoseopoo, Poccus, yn. Tponununa 49,
e-mail: begantsova@mail.ru
*Mockosckuil puszuxko-mexHuyeckull UHCmumym
(Hayuonanvuulil uccie0osamenbCKull yHUugepcumem),
141700, Poccusa, Uncmumymckuu nep. 9, Mockoseckas oon., 2. [{oneonpyouwii

Meron nByx¢portoHHo# nonumepusatmu (2PP) nis 3D-nedaru ¢ cyOMUKPOHHBIM pa3pellieHneM IIPUBJIEKaeT 3HaYUTeIbHOE BHU-
MaHue Kak 3()(EeKTUBHBII HHCTPYMEHT JUIS U3rOTOBJIEHHSI HAHO(OTOHHBIX BOJIHOBOAOB, CKah(OIIZIOB AJIsl pOCTa KIETOK ¥ CUCTEM
JOCTaBKH JieKkapcTB. J{JIst peaM3anny Bcero noTeHnuana rexsonoruu 2PP, tpedyrorcst BeIcokod(QpeKkTHBHBIE IBYX(POTOHHBIE (O-
TOMHUIIATOPBI

BriepBbie ycTaHOBIIEHO, YTO MMHUIA30JICOICPIKAILUE COSTUHEHHS C ()eHAHTPEHOBBIM M ()eHAHTPOJIMHOBBIM (hparmMeHTamMu 3¢-
¢dexTuBHO MHUIMKPYIOT 2PP mHmuBuayansHO U B couetannu ¢ amuHamu. [IpoBeneHubie DFT-pacueTsl BBISBMIN KOPPEISILIUIO
MEXY HEIMHEWHBIMH ONITHYECKMMH CBOWCTBaMH U (POTOMHHULIMUPYIOIIEH aKTHBHOCTHIO COSMHEHHUH TIPH OJHO- M JBYX(OTOHHOMN
noiuMepu3anni. @OTOKOMIO3UIKS HA OCHOBE (PeHAHTPOIMHCOAEPIKAILEr0 MHIa30J1a U TPHITAHOJIAMUHA IPOJEMOHCTPHPOBAIIA
camoe HIMPOKOE OKHO 0OpabOTKH M CaMylo BBICOKYIO CTEIIEHb KOHBEPCHH, a TAKXKe IMOpOr ABYX()OTOHHOH MOIIMMEpH3alliK B 1Ba
pasa HiKe, YeM Y IIHPOKO HCIONIB3yeMOro KoMMepueckoro aByxdoronHoro gporopesucra IP-L. Hanbonee adpdexrrBras porokom-
MO3MIMsI ObLIA HCIIOJIb30BaHA JJIsl H3TOTOBJIEHHSI CYOMUKPOHHBIX CTPYKTYP M SUEUCTBIX MOJIUMEPHBIX CTPYKTYP METOJIOM MPSIMOTO
JIA3€PHOTO MHUChMa.

Paboma svinonnena npu unarncosoii noooepoicke PH®, npoexm Ne 19-73-10173.
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SYNTHESIS OF ANABAZINE-AND IMIDOZOLE-
CONTAINING
a-AMINOPHOSPHONATES

Begimova G.U.,"* Yu V.K.}

IS.D. Asfendiyarov Kazakh National Medical University, Tole bi av. 94, Almaty;
’Kazakhstan Engineering-Technological University, av. al-Farabi 89/21, Almaty;
3JSC “Institute of Chemical Sciences named after A. B. Bekturov”
Kazakhstan; zeynep80@mail.ru

In the present work, attention was paid to the class of organophosphorus compounds, in particular, a-aminophosphonates, which
are similar in structure to natural amino acids and have antibacterial, antimicrobial, antitumor, etc. properties. In addition, they are
also widely used as fungicides, herbicides and insecticides. And due to the ability to form complex compounds with various metals,
they are used in agriculture as fertilizers, with the help of which microelements can be introduced into the soil. Having solved the
problem of introducing an organophosphorus fragment into the azaheterocycle molecule, there is a high probability of creating new
anti-infectious BAS. As well as the possibility of expanding the field of practical application of aminophosphonates as ligands for
organometallic catalysts [1-2].

The interaction of the amine with dialkyl phosphoric acid and aromatic aldehyde was carried out by boiling in benzene using a
Dean-Stark nozzle for water released as a result of the reaction in the form of an azeotrope with a solvent for 12-20 hours:

- O\ OAIk
/_\N_H . O\\P/OAlk A N
X N \OAlk
H

The yield of the target product is 60-70%. The use of acetic acid or p-toluene sulfonic acid as a catalyst does not significantly
accelerate the reaction process.

References

Venkata N. R. Chava et a/ An Efficient One Pot Synthesis of Carbazole-Based a-Aminophosphonates under Solvent- Free and
Catalyst-Free Conditions.// Der Chemica Sinica. —2012. - 3(3). — P. :548-556

Begimova G.U., Tupikina E. Yu., Yu V. K., Denisov G. S., Bodensteiner M., Shenderovich I. G. The Effect of Hydrogen Bonding
to Water on the *'P Chemical Shift Tensor of Phenyl- and Trialkylphosphine Oxides and a-Amino Phosphonates // Journal of
Physical Chemistry. C. —2016. — 120(16). — P. 8717-8729. DOI:10.1021/acs.jpcc.6b01140.
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NCCIEJOBAHUE BJIUAHUSA BBEJIEHUA ATOMOB XJIOPA
HA CTPYKTYPHBIE OCOBEHHOCTHU U CEHCOPHBIE
CBOMCTBA IIJIEHOK ®TAJIOLIMAHUHOB METAJLJIOB

Bouerapar /I.B., Cyxux A.C., Bacosa T.B.

Uncmumym neopeanuueckoti xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupcxk, IIpocnekm Axademuka Jlaspenmovesa 3,
e-mail: bonegardt@niic.nsc.ru

dranonraHuHBl METAJJIOB ITPEACTABIISIOT 3HAUMTENBHBIN HHTEPEC KaK aKTUBHBIE CIION XUMHUYECKHX CEHCOPOB BBU/IY MX TEPMHU-
YEeCKOW M XUMHYECKOW CTaOMIBHOCTH, CIIOCOOHOCTH 00Pa30BhIBATH TOHKUE TUICHKH Y U3MEHSThH CBOIO IIPOBOJMMOCTh B 3aBUCHMO-
CTH OT cocTaBa ra3oBoii (a3pl. TOHKHE IUIEHKH (PTaTOUUaHUHOB UMEIOT 0OpPaTUMBIN CEHCOPHBIN OTKJIMK Ha pa3iIM4YHbIe Ta3000pa3-
HBI€ aHAJIUTHI [IPU KOMHATHO# TeMIleparype ¢ JOCTaTOYHO HU3KHM BPEMEHEM OTKJIMKA. BbUIO MoKa3aHo, 4To BBEJCHUE PA3IMYHbBIX
3aMecTuTesel BO (hTaJoHMaHMHOBOE KOJIBIIO OKAa3hIBAET CYLIECTBEHHOE BIMSHUE HE TOJIBKO HA CTPYKTYPY ¥ MOP(OJIOTHIO TOHKHX
IUICHOK, HO U Ha UX CEHCOPHBIE XapaKTEepPUCTHUKHU. Tak, Monu(HKays MaKpOLUKIIA aToMaMK (hTOpa MPUBOIUT K YBEJINYEHHIO CEH-
COPHOTO OTKJIMKA Ha r'a3bl AJIEKTPOHOJAOHOPHOH ITPUPOIBI, HAIPUMEP, aMMHAK, CEPOBOIOPOI, BOJOPOI H JIP.
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Pucynox 1. Cencopmviii omknux nienox ZnPcCl -p na ammuax (@) u 3a6ucumocme cencopro20 omkauka nienox ZnPck -np,
ZnPcF p, ZnPcCl -np u ZnPcCl -p om xonyenmpayuu ammuarxa

B nanHo¥ pa®oTe M3y4eHBI CTPYKTYPHBIC 0COOCHHOCTH U CEHCOPHBIC XapaKTEPUCTHKHU TETPaXJIOp3aMelICHHbBIX (Tajoiuanu-
HoB MeTaiioB. Ha npumepe ZnPcX, (X — F, Cl) noka3aHsl pa3in4us CBOMCTB MCCIENI0OBaHHBIX KOMILIEKCOB B 3aBUCHMOCTH OT MPH-
POIIBI ¥ TIOJIOXKEHHSI aToMa TajoreHa Bo (ranoruannHoBoM koublle (Puc. 1). CTpykTypa TeTpaxiop3aMenieHHbIX (PTaIoIHaHuHOB
METaJUIOB U MX IUIEHOK UCCIIEIOBAHA CIIEKTPOCKOMUYECKUMU U PEHTTEHOCTPYKTYPHBIMU METOAAMH.

Paboma svinonnena npu unancosoii noooepoicke PH®, npoexm 20-73-00080.
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COEAUHEHUA BUC-IUAJIIKNJTDPOCDPOHATOB HA
OCHOBE IIUPUIUH U BUIIUPUIUJITIPOU3BOJHbBIX B
IKCTPAKIIUU F-OJIEMEHTOB

bposkosa M.B., UBanoB A.B., bopucosa H.E., Marsees I1.H.

Xumuueckuui haxynomem MI'Y, 119991, Mocksa, Jlenunckue Topwi 0. 1, cmp. 3
e-mail: margarita.brovkova@chemistry.msu.ru

Jlurannpl, comepikaiye xecTkue (KUCIopo/) U MITKUe (a30T) LEHTPbI, 00ECIIeUnBAIOT XOpollee CBsA3bIBaHKE C f-aJeMeHTaMH.
BunupumunbHble JIUTraHabl, conepskaniue GochoHaTHbIC TPYIIbl HMEIOT MPEHUMYIIECTBO MO CPABHEHUIO C THAMHIHBIME' H3-3a
OouibIIeil yCTOWYNBOCTH K THAPOIIN3Y.

Bo3mokHOCTP monydenust psiga Ouc-auankmiochoHaToB OecKaTaIuTHYECKHM clioco0oM Oblla UCCIeA0BaHa Ha 2-METHIIIIH-
punune. OO METO/| CUHTE3a MPEACTABISET CO00I OKUCIeHNe MMPUANHOBOTO a30Ta 10 N-oKkcuaa u aanbHeinee Gpochopuiu-
POBaHUE € TOMOIIBIO TPHATKHIPOCHHUTOB:

N Ho, S ) CICOOCH,, CH,CL, /(\\ i
P - J N/)\n,o

HsC N Ac,O HiC r~|J 2} PIOCH), HsC
&
Hye

™CH,

o —

Jlyist yBeM4eHus pa3Mepa IOJI0CTH JIMTaH la 32 CUET MOBBIILCHUS JCHTaTHOCTH OBbUI MPOU3BECH MEPEXo K OMIHMPHIUIBHBIM
(2,2’-6unmpuun u 4,4’-quMeTni-2,2’-ounupuan) cTpykrypam u 9,9-nuatun-9H-diryopeny.

HyC  CHy
Hyt |
o A ; .;].»R
- e .y
Lo, 1L, o (R0
gy LN '-l"-a Sy s o R fQ" N
Pag M | | =g | I b, M NN o
8 0 e " =0 |
o . F|h__.- l:'| . d B
CHy R
R=CH,. CH,

Ha ocHOBe cHHTE3MPOBAHHBIX JIUTAHIOB MTOTYYCHBI U OXapaKTePU30BaHBI MacC-CIIEKTPOMETPHUICCKH KOMILJICKCHI C COJISTMH JIaH-
TaHOWJOB M aKTUHUAOB. JINTaHIIBI TPOTECTHPOBAHEI B SKCTPAKIIMOHHBIX SKCIICPUMEHTaX 10 pasneneHuto 4-f u 5-f anemeHToB.

Jluteparypa

1. D. O. Kirsanov,N. E. Borisova,M. D. Reshetova,A. V. Ivanov,L. A. Korotkov,I. I. Eliseev,M. Yu. Alyapyshev, I. G. Spiridonov,a
A. V. Legin,a Yu. G. Vlasov,a and V. A. Babain. Synthesis and characterization of 2,6-bis-hydrazinopyridine, and its conversion to
2,6-bis-pyrazolylpyridines// Russian Chemical Bulletin, International Edition, Vol. 61, No. 4, pp. 881—890, April, 2012

2. Sang-Jin Lee, Hyun-Soo Kim, Hae-Won Yang, Byung-Woo Yoo, and Cheol Min Yoon. Synthesis of Diethyl Pyridin-2-
viphosphonates and Quinolin-2-ylphosphonates by Deoxygenative Phosphorylation of the Corresponding N-Oxides// Bull. Korean
Chem. Soc. 2014, Vol. 35, No. 7

Paboma evinonnena npu punancosou nododepocke PH® (npoexm 20-73-10076).
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CHUHTE3 U TIPOTUBOOITYXOJIEBASA AKTUBHOCTbD
HOBBIX 3-ABAKCAHTEHOB, OBPA3YIOIIUXCH 11O
PEAKIIUU ®PUAEJIA — KPAD®TCA ITUPUTOKCAJIb-5-
DOOCPATA C PEHOJIIAMHU

Bypuiios A.P., Kubapauna JI.K., Tpudonos A.B., I'azuszos A.C., [lynosuxk M.A.

HODX um. A.E. ApOy308a - 060cobnennoe cmpykmypHoe noopaszoeieHue
@UI] Ka3zHI] PAH, 420088, Kazans, yn. Ax. Apbyszosa, 8
e-mail: burilov@iopc.ru

Peakuust a5ekTpoMIIbHOTO 3aMellIeHHs B apOMaTHUECKOe sIpo, MpHBOIsIIas K oOpasoBanuio HOBOH C-C cBsi3m, sBIsETCS
BaXHOM peakivedl B opraHnueckoM cuHTe3e. OIHUM U3 M3BECTHBIX BAPHAHTOB PEaKIIMi 3TOTO TUMA sBiseTcs peakuus Dpuje-
ns-Kpadrca - anekrpoduibHOE 3aMelIeHe B apOMaTHYECKOE SIIPO € yYacTHEM ajlbJeTHIIOB, IPUBOASIIEE K 00pa30BaHUIO THAPHII-
U TpuapwiMeTaHoB. [locneaHue Haly MHUPOKOE MPUMEHEHUE B METUITUHE U TPOMBIIIIJIEHHOCTH.

B noknane mpencraBiieHbl IaHHBIE 10 CHHTE3y HOBBIX 3-a3aKCaHTEHOB, oOpasyromuxcs rno peakunu ®punens — Kpadrea
UpHUIoKcaNb-5-pocdara ¢ pa3nuuHbIME (eHOTaMHU. YCTaHOBJICHO, YTO B 3aBUCUMOCTH OT IPUPObI (peHoIa, peakius MOXET Ipo-
TeKaTh 4epe3 00pa30BaHHE YCTONYMBOIO MPOMEKYTOYHOTO 4-auapriMeTaHonupuaiHa (1), KoTopoi mpu mepeKprcTaIn3aliu
KOJIMYECTBCHHO IUKJIM3YeTCs B 3-a3akcaHTeHbl (2). [TokazaHo, 4to coenuneHus (2) o0nagaroT BHICOKOHM MPOTHBOOIYXOJICBOM aK-
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Hccnedosanue svinonneno 3a cuem epanma Poccutickoeo nayurnoeo ponoa Ne 21-13-00022, https.//rscf.ru/project/21-13-00022/»
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I'ETEPOHUKINYECKHUE COEJAUHEHUS B KAYECTBE
WHI'MBUTOPOB PACTBOPUMOM SITOKCHUJTUIPOJIA3BI

Bypmucrpos B.B., Absuenko B.C., byros .M.

Boneoepaockuii cocyoapcmeennulii mexnuueckutl yHugepcumen,
400005, Poccus, e. Boneoepao, np. um. Jlenuna 28
E-mail: crus_himselfl@mail.ru

B pabote nprBOAATCS TaHHBIE [TO UCCIICAOBAHHUIO HEKOTOPBIX KJIACCOB FeTEPOIMKINYESCKUX COCTUHCHUH (MMUIa30IUANH-2 ,4- /11~
OHBI, 2-THO- U 2-CEJICHOUMUIA30JIUANH-4-0HbI, IMUAIA30THIUH-2,4,5-TPHOHBI, IUPAH-2-0HbI, TUPA30JIbl K U30KCA30JIbI) B KAUSCTBE
MHrUOUTOPOB PACTBOPUMOIT SIIOKCHATHIposa3bl uenoBeka hsEH. MccnenoBanue mHrHOUpytoleil akTHBHOCTH ITPOBOIMIIUCH KaK B
otHoteHuu snokcunruaponasznoro (hsEH-H), rak u pocdaraznoro (hsEH-P) nomenos hsEH.

WHrubuTops! ypeuHoro THIA, coaepKaliue GpparMeHThl MUpaH-2-0HOB, TUPA30JI0B WK M30KCA30JI0B, ITOIY4alld U3 UCXOJHBIX
COeMHEeHUiT (AaMMHOB WJIM M301[MaHATOB), COAEPKALIMX JIaHHBIE TPYIIIbL. [ eTepoIMKIM3aLus UPOKOro crekrpa 1,3-1u3amenies-
HBIX MOYEBHH OKCAJIUJI- MM MAJIOHWII- XJIOPWIaMH ITPUBOJMIIA K 00Pa30BaHNI0 UMUAA30IMINMH- WM UpUMHIUH- 2,4,5(6)-Tpro-
HOB.

0
Het—NH, s HEt\NJ]\N,/R BN pet—nNco
H H

O
I )L
R R
N = e
N N
H H

0 O

YcTaHoBieHo, 4T0 HHTHOMpYyomas aktuBHOCTh (IC,)) B otHomennn hsEH nyis 1,3-1n3aMenenHbIX MOYEBHH, COMEPKAIIMX
MUpa3omIbHbIN (hparMeHT cocrasnsieT ot 16.2 no 50.2 umosb/i. B cnyuae umuaazonuaun-2,4,5-TpHoHOB, HHTHOUPYIOIAs AaKTHB-
HOCTH cocTaBmia oT 0.4 HMOB/1T 10 8.4 MKMOIIB/1. HecMOTpst Ha TO, YTO UMHIA30IUANH-2,4,5-TPHOHBI 00Jaal0T 00JIee HU3KOU
aKTHBHOCTBIO, Y€M MOUEBHHBI, U3 KOTOPBIX OHM ObUIM MOJYYEHbI, UX PACTBOPUMOCTD B BOJIC 3HAYMTENBHO BBIIIE, YTO AETaeT X
OoJiee OMOIOCTYITHBIMHU.

Paboma svinonnena npu gunancosoti noodepaicke Poccutickozo Hayunozo ¢ponoa (epanm Ne 19-73-10002).
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HOBBIE METO/IbI CUHTE3A U TPAHC®OPMAILIUU
OYHKIHUOHAJBHO 3AMEIIEHHBIX S-TETPASUHOB

brictpos JI.M., ®@epurar JI.JL.

HUncmumym opeanuvecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: bystrov@ioc.ac.ru

Hp01/13130)1H1)1e S-T€TPA3NHOB SABJIAIOTCA MPHUBJICKATCIIbHBIMU SHCPrOEMKUMU COCAUHECHUAMU 6J1aroz[apﬂ MOBBIIIEHHOM TCPMO-
CTOﬁKOCTH, a TaAKXKC BBICOKHMM J3HTAJIBIIUAM 06p8.30BaHI/I$[ 1 OTJIMYHBIM JCTOHAIIMOHHBIM XapaKTECPUCTUKAM. Tem He MCHEC, K HACTO-
AMEMY MOMEHTY U3BECTHO HC TaK MHOI'O ITOAXOA0B K IPSAMOMY BBEJICHUIO 3KC1'[J1030(1)0pHLIX 3aMECTHTENEH B TeTpa3HHOBLII7[ HI/IKJ'II.

R
j; NN R
¥

NTEN 1. KCN; DMF, rt. N_ N 1. KCN; DMF, rt. N”I*“N
NN = " NN
I 2.05MNaOHwiorkup e M. 2.1 M NH.Cl workup N

0% "NH; | ﬁ_’( CN
Ya-c (74-81%) Ma M Me 2a-c (73-85%)

H =H, MH;,
Me

Pucynox 1. Hykneoghunvnoe 3amewenue 3,5-0umemuinupa3onbHou epynnel
8 S-mempasunax noo oelicmsuem YuaHuo-aHUoHd.

Hamu Gbuta pa3paboTaHa METOAMKA 3aMELICHHS 3,5-TUMETHINUPA3ONMIBHON TPYNIBI B S-TETpa3HHAX MOJ JCHCTBHEM IHa-
HUA-aHHOHA. B 3aBHCHMOCTH OT MeToAa 00pabOTKH MOTYT OBITH TIOYYEHBI COOTBETCTBYIOMIHE aMHIHI (1a-¢) wir HUTPWITH (2a-c)

(puc. 1).
NH; :
. NH NH; HaN o, 00 QL NH,
NTEN 2 -
R . X 0 ks 0 DN N
N.-N 1. KCN;DMF rt  n~Sy NTEN Base AN 0N N Wi
PR R L W A SV
Me— My, 2 1MNHCI ”‘*f" I MeCN w
" o
Wy workup N o~ SNOH DJN‘O,N
e 2b (87%)

(569 aver 3 steps)

PucyHOK 2. Cunmes HOBbIX OHepcoemMKuUx np0u360()Hle amurnomempdasund.

C HCIONb30BaHUEM JTAHHOW METOIMKH C XOPOIIUM BBIXOAOM OBII HMONy4YeH 3-aMHHO-6-1tmaHo-1,2,4,5-teTpasun (2b). danHoe
coearHeHne OBUIO MCIIOIh30BAHO B KAYECTBE MPEKYPCOPa B CHHTE3€ HOBBIX SHEPTOEMKHUX IPOM3BOIHBIX aMUHOTETpasnHa (puc. 2).

JIuteparypa
1. D. E. Chavez, M. A. Hiskey, J. Energ. Mater., 1999, 17, 357.

Paboma evinonnena npu gunarcosoui nooodepocke PODHU u npasumenvcmea Mockewi (npoexm Ne 21-33-70056).
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HOJAPHOCTDb U CTPOEHUME TPUC|2--IIMPUINJT)IDTHUJI]-
OOCPOUHA, TPUC[2-4-IINPUANT)ITUIT|POCPUHA U UX
XAJIBKOI'EHHUJI10OB

Bepemaruna S1.A.,* Ky3nenoBa A.A.,* Xaauyummaa H.M.,* Yaukos /1.B.," Majabimena C.®.,*
Benoropsiosa H.A.®

“ Kazanckutl (IIpusonscckuit) gpedepanvhuiil ynusepcumem, 420008, Kasano,
yi. Kpemnesckas, 18
e-mail: yavereshchagina@gmail.com
% Kazanckoe omoenenue MedceedomcmeeHHo20 cynepkomnviomepHozo yenmpa Poccutickotl akademuu Hayk
— unuan @edepanvroco Hayuno2o yenmpa «Hayuno-uccnedosamenvckuil uncmumym
cucmemuwlx ucciedosanuii PAHy, 420111 Kazanw, yn. Jlobauesckoeo, 2/31
¢ Upxymckutt uncmumym xumuu umenu A.E. @asopckoco CO PAH,
664033 Upxymck, yn. @asopckoeo, 1

[TpousBoaubie GocHUHOB ¢ apOMATHIECKUMH 3aMECTUTENSIMU LIIMPOKO UCIIONB3YIOTCS KaK JIMTaHAbl IS U3aiiHa METaJIIOKOM-
IUIEKCOB Pa3JIMYHOro Ha3Ha4deHus [ |. BriepBble onpeeneHa noixspHOCTh U YCTaHOBIIEHO CTPOEHUE B pacTBope Tpuc|2-(2-nupuani)

stun|-pocduna, Tpuc|2-(4-nmupunmn)3ti | -pochuHa 1 UX xaabkoreHu10B 1-8 Meronamu nunonsHEIX MOMeHTOB, K criekTpocko-
nuu u kBauToBor xumuu DFT B3PW91/6-311++G(df,p).

G0 @’V‘“@

| ¥X=H3MN1, 502 6
5375248

4yepe3 oJHy CTPOKY — HH(OpMAIHs O TpaHTax, MporpaMmax 1 T.Il., B paMKax KOTOPBIX BbIIOJHEHa pabora (pa3mep mpudra 12 0r.,
BBIPAaBHUBAHUE 110 [IUPUHE CTPAHULIBI)

Jluteparypa
1. UBanoB U.U., Iletpos ILII. Dnexmpoxumus, 2006, 42, 774.

Paboma svinonnena npu ¢punancosoit noooepoicke PODU, npoexm 20-03-00119.
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PEI'MOCEJIEKTUBHOCTDb PEAKIIUH
NMUAAZOTPUASUHTUOHOB
C OTUWIPEHUJIITPOIINOJIATOM

Bunorpanos /L.b., U3mectheB A.H., 'azueBa I'.A.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail; vinogradovimal4@jioc.ac.ru

Pa3BuTHe CeneKTUBHBIX METOIOB CUHTE3a HOBBIX METEPOLMKINYECKUX COSAMHEHHUM SIBISETCS OHON M3 BaXKHEHUIIMX 33134 Op-
TaHWYECKOM XMMHUHU.

Panee B Hamell 1abopaTopuu ObliIa UCCIEA0BAaHA CEIEKTUBHOCTD PEAKIMU MMUIA30TPUAa3MHTHOHOB | ¢ IMaJIKUIAleTUIICHIU-
KapOOKCHIIaTaMy, B Pe3yIbTaTe KOTOPOil pa3paboTaHbl METOABI PETHOHAIIPABICHHOIO CHHTE3a UMHAa30THA30710[3,2-b]TpHua3uHOB,
KOTOPBIE 3aTeM MPETEePIEBATIN CKEICTHYIO MEPErPYIITHUPOBKY ¢ 00pa30BaHUEM H30MEPHBIX HMUIa30THA3010[2,3-c|Tprua3uHos!.

B Hacrosimeii pabore n3ydeHa peakiusi UMUAa30TPHa3HHTHOHOB C aHAJOTMYHBIM TUAIEKTPO(UIEHBIM peareHToM — dTHide-
HIIIPOIHOJIATOM, B PE3YJBTaTe KOTOPOH CIIeJ0BANIO OXKMAATh 00pa30BaHMs THA3UHOBOIO LIUKJIA’,

HecMoTpst Ha CTPYKTYPHYIO CXOXKECTh JTUaJIKHIIALETHICHANKAPOOKCHIATOB C 3THWII()EHMIITPOIINOIATOM, PEaKLUH MTPOTEKAIN
TOJIBKO B YCJIOBHSX KaTajKM3a METHUIIATOM HATPUS B KHUITAIIEM MeTaHoue. [Ipu 3TOM B 3aBUCUMOCTH OT IpUpos! 3amecturens (R?) B
MOCTHKOBBIX MOJIOKCHUAX OMIUKINYECKOI cucTeMbl 1, Habmoanach pa3inyHas pernoCceIeKTHBHOCTh IIMKIOKOHACHCALUH C 00-
pa3oBaHHEM H30MEPHBIX MMHIa30THA3HHO[3,2-b]tpuasuna 2 (st R>=Ph) niu umunazoruasuio|2,3-c|tpuaszunos 3a-e (s R>=H).

Me pp H i 9 Rz"' COOE R H
i _MeONa “NH MeONa I
e + —

;): J\ o MEDH "= i |‘| MeoH,” X=X A

é P arl S e @ AL
Z~ph
o
2 (63%) 1a-f 3a-e (30-70%)

¥=0, 8: R'=Me, Et, Pr

CrpoeHne MoTy9IeHHBIX COSAUHEHNH OBLIO TOATBEP)KACHO JaHHBIMH OTHOMEpHBIX U AByMepHBIX (HMBC) SIMP skcriepuMeHTOB.
Taxum o0pa3oM, B xoie paboThl OBUTH MONYYEHBI NPEACTABUTENHN JIBYX HOBBIX IETEPOLMKINYSCKHX CHCTEM MMHIA30THA3H-
HOTpHA3UHA, KaK aHT'YJSIPHOTO, TaK M JINHEHHOTO CTPOCHUSL.

Jluteparypa
1. Izmest’ev A.N., Vinogradov D.B., Kolotyrkina N.G. et al. Beilstein J. Org. Chem.,2021,17, 1141.
2. Danilkina N.A., Vershilov S.V., Ganina M.B. et al. Russ. J. Gen. Chem., 2004, 74, 472.
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CHUHTE3 HOBBIX ITPOU3BO/AHbBIX
NMMUAA30OTUA3OJOTPUASUHOB

Bunorpanosa E.E., I'asueBa I A.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: vinogradova.ekaterina@ioc.ac.ru

Ha npoTsbKeHUM MHOTHX JIET OTMEYalloCh, YTO Pa3jIMuHbIE THIIBI OMOJIOTMYECKOW aKTMBHOCTH, TaKHME KaK IPOTHBOPAKOBAs,
aHaNbIeTUYECKAsl, CBSA3aHbI C THA30JOBBIM (DPArMEHTOM H C €r0 aHHEIUPOBAHHBIMHU MPOU3BOAHBIMH'. [103TOMY MEpPCHEKTHBHBIM
HaIlpaBJICHHEM UCCIIEI0BAaHUI SBIIETCSA CO3IaHUE HOBOTO Psijia UMUIa30THA30JI0TPHA3UHOB C OTEHINAIBHON OHOIOTHYEeCKOH aK-
THUBHOCTBIO.

Ha nepBom arare ncciieqoBaHui N3y4eHO B3aUMOJAEHCTBUE NMUIa30TPUa3UHTHOHOB 1 ¢ nponapruinopomuioM. Pazpaboranbl
TIOAXO/IbI, O3BOJISIONIME TTOJyYUTh H30MEPHBIE MMUIa30THA30510[3,2-b]Tpra3unbl 2 U 4 BapbuUpys YCIOBHS PEaKIHH.

Ry H CHj

Br’\q\\
a)

NN ‘N Yenosus:
- X=< I /)\ 3 a) MeOH, K,CO3, A, 4h; | X=0, S
NT NTTS b) CH4CN, K,CO3, A, 2h; | R+=Me, Et
c) Cul, Et;N, MeOH, 1h. | R2=Me, Et, Ph

H
N

@ & 4 npumepa

Ry

N
x=< ]

N

R

by
2 s Ri H CH,

Ry H
Br'N N_N. N N.
1] S N 9 sy NJS
I

] . '
[3]R, H S @k
4 npumepa 2 npumepa

N
H

[Ipu onTUMHU3aAIMK YCIOBUH pEaKIUi HEOKHUIAHHO ObLIO 00HAPYKEHO, UTO B YCIOBHAX @) 00Pa3yIOTCs TOIBKO HMHIa30THA30-
JIOTPUA3UHBI 2 € SHIOLMKINYECKON ABOWHOM CBA3BI0. BEeposTHO, MPOUCXONUT MOCIEI0BATEIbHOCTh PEaKUi aIKUIUPOBAHUS-BHY-
TPUMOJICKYJISIpHON IuKir3anud. OIHAKO IPH 3aMEHE pacTBOPUTENS (YCIOBUS b)) 00pa3yeTcs TOINBKO MPOAYKT S-aIKHIHPOBAHUS 3.
ITpu neticreum Ha Hero Et.N ¢ no6asnenrem Cul (ycnoBus ¢)) ymaeTcs NoyIuTh HMHAA30THA30J0TPHAZHHEI TOIBKO C IK30LHMKIIH-
YeCKOU ABOMHOMN CBA3BIO 4.

Takum 00pa3zoM, MOAOOPAHBI YCIOBHS PEAKIIHIA, TO3BOJIFOIIUE OTYYaTh COSAMHEHUS KaK MUKITHYCCKOTO, TaK H aAlIUKINYECKOTO
cTpoeHus. B manpHeimem npenmnonaracTcs UCIONb30BaHIE 3aMEIICHHBIX MPOMAPTIIIOPOMHUIOB, ITOI00P YCIOBHMA IS MTOTYYCHUS
PETHOM30MEPHBIX COCTUHEHUI, a TAKKE H3YYCHUE OMOIOTHICCKOM aKTUBHOCTH TOJTyYSHHBIX COCAMHCHUM.

JIuteparypa:
1. Mishra R., Sharma P. K., Verma P. K., et al. J. Heterocycl. Chem, 2017, 54, 2103.
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JIN3AMH HOBBIX ®OTOJABUJIBHBIX 3AIIATHBIX IT'PYIII
HA OCHOBE OCTOBA BODIPY

Bopoonser A.10.*° 306uuna A.O.,* [landuiaos M.A.,* Mockasienckuii A.E.°

“Hosocubupckuti uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa
CO PAH, 630090, Hosocubupck, npocn. Akademuxa Jlaspenmoesa, 0.9
SHosocubupckuil 20Cy0apCcmeenHblil YHUSEPCUmMem
630090, Hosocubupck, yn. [lupozosa, 0. 1
e-mail: vor@nioch.nsc.ru

®otonadbunbubie 3amuTHble Tpynmsl (P3I) HanwM mUpoKoe MpUMEHEHHE B OHMOJIOTHYECKHX U OMOXMMHUYECKHX HCCIIe0Ba-
HUSX, TaK KaK MO3BOJIIOT JOCTHraTh JOCTATOYHO TOYHOTO MPOCTPAHCTBEHHO-BPEMEHHOI'O KOHTPOJI KOHLEHTPALMH aKTHBHBIX
BEILECTB IPH UCIIOJIB30BAaHUN MaJIOMHBAa3WBHOIO (pakTopa — CBETOBOIO M3JIy4eHHs. B nmocieanee Bpems OONbIIOe BHUMAaHUE Yie-
nsiercst O3I, paboratomum B 00iacTi BUIUMOT0, KpacHoro u OmmkHero MK cBeta, 4To MHTEPECHO C TOUKH 3PEHHUS IPUMEHEHHS
takux P3T in vivo.

Panee B kauectse D3I GbuIN IpeIoKeHbl npoussoanbie Me30-CH,OH-BODIPY. Oanako ans ganHoro tuna O3I° xapakTepen
HU3KHUI KBAaHTOBBII BBIXOJl BBICBOOOK/ICHHS 3alIMIIaeMbIX cyOcTparoB. B Halueli pabore Mbl HCClieOBAIN BO3MOXKHOCTB MCIIONb-
30BaHUs IPOU3BOIHBIX Me30-(4-Tuapokcumermidennn)-BODIPY u 3-rugpoxkcumernn-BODIPY st 3a1uThl KapOOHOBBIX KHCIIOT.

X=H,I;R=F, Me

BpL10 MoKa3aHo, 9TO MPEUIOKEHHBIE TPYIIIEI MPEBOCXOAAT MO (P PEKTHBHOCTH onHcanHble panee me30-CH,OH-BODIPY.

Paboma evinonnena npu gunancosoti noodepoicke PH®, npoexm 18-15-00049.
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JJOCTYIIHBI CUHTE3 4-R-BEH30TPHA30.J10B

Bopobnes C.B., Komeses B.H.

PI'Y ne¢pmu u 2aza (HUY) umenu U.M. I'yoxuna, 119991, Mockea, Jlenunckuii npocnexm 63,
e-mail: vorstepan@yandex.ru

BeHzoTpuaszon u ero mpou3BOIHBIE HAXOIAT LIMPOKOE IIPUMEHEHHE B OPIraHUYECKOM CHHTe3e, (hapMaleBTHUECKOH MPOMBILI-
JICHHOCTH, a TaKXKe B Ka4eCTBE MPOTHBOKOPPO3UOHHBIX peareHToB!?. B nuTeparype npenMyInecTBeHHO onucanbl N-3aMelIeHHbIC
MIPOM3BOHBIE OEH30TPHA30i1a, B TO BpeMsl Kak AaHHble 0 C-3aMENICHHBIX MPAKTHUECKH OTCYTCTBYIOT. MIX CHHTE3 OCJIIOKHEH TeM,
4TO OEH30TPUA301 C TPYLOM BCTYIIAET B PEAKIIUH MEKTPOPHUILHOTO 3aMEICHHS.

Hamu npemnioxer croco6 nosnydeHus C-IpoU3BOIHBIX O€H30TpHA30J1a U3 MPOMEKYTOUHOTO 4-aMUHOOEH30TpHA3071a, CHHTE3
KOTOPOTO MOXKET OBITH IPOBE/ICH HUTPOBaHHEM OCH30TPHA30JIa ¢ HOCIEAYIOIMM BOCCTaHOBIeHHEM . [lna3oTupoBanue 4-aMUHO-
OeH30Tpra3oIIa Mo3BOJISIET MOIYYUTh psijt 4-R-3amelrieHHbIX OeH30TpHa30oB ¢ ymMepeHHbIMH Bbixonamu (40-70%). Ilpu mombiTke
cuHTe3a 4-3TOKCUOEH30TpHAa3071a HabII01aI0Ch BOCCTAHOBIIEHHE IIPOMEKYTOYHO 00pasyroleiics coly Aua3oHus ¢ 00pa3oBaHUEM
a300eH30TpHa3oIa.

N @
NO, NH, N=
N N N N
N\ HNOj; N\ NoH *H,0 N\, NaNO, N\ .
N —> N ——— N — N[ A
/ H,SO, / graphite / HA /
N N N N
H
OH
N\
\N
/
N N\
H \N
/
N
H
N
Hal=-Cl, -Br, -1. Né

HOHy‘IeHHBIe COCINHCHUA ObLIN O0XapaKTCPU30BaAHbI C TIOMOIIBIO UK-u MacCC-CIICKTPOMETPHH.

Jluteparypa

1. Katritzky A.R. et al. Chem.Rev., 1998, 98, 409.

2. Kale R.R. et al. Monatsh.Chem., 2010, London, 141, 1159.

3. Graham D., McAnally G. Heterocycl.Commun., 1999, 5, 377.
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POJIUI (I11)-KATAJIM3UPYEMAS
CH-AKTUBALIMS/AHHEJIUPOBAHME
APWITUAPOKCAMATOB C TUA3OCOEJMHEHUSIMUA

Bopoonera /I.B., Byonosa A.C., Ocunos C.H.

HUncmumym snemenmoopeanuueckux coeounenuit um. A.H. Hecmesinosa Poccuiickou Akademuu Hayx,
119991, Mockea, Basunosa 28,
e-mail: vorobyeva-daria@yandex.ru

HuskomonekyinsipHble (yHKIMOHAIBHO 3aMELICHHbBIE TeTepoapoMaTHYeCKUe COEAMHEHUS SIBIISIFOTCS. BAKHBIMH OOBEKTaMHU IS
MOUCKA HOBBIX IOTEHIMAIBbHBIX JIEKAPCTBEHHBIX MTpenaparoB. Moaudukaiys Takux MOJIEKYJl aToMaMu (pTopa Wik (TopaiKuiIbHbI-
MH TPYIIIaMH CIIOCOOHO CYIECTBEHHBIM 00pa3oM YIyUIIUTh UX (apMakoknHeTndeckue cBoicta'. [ToaTomMy pa3paboTka HOBBIX
3bheKTUBHBIX METO/I0B CeNleKTUBHOTO BBeneHus CF -conepikamux rpynnupoBoK B (T€TEPO)apeHbl MPEICTABISET 3HAYUTEIbHbIH
HHTepec.

Panee Hamu ObLT TpeyIoxkeH Y deKkTHBHBIA MeTo KapoeHouaHol CH-pyHkunonanu3anmu (rerepo)apeHoB ¢ UCI0JIb30BaHHEM
JIETKO JIOCTYIHOTO MeTHII-3,3,3-TpudTop-2-1ua3onponuonara B kauectse ucrounnka CF -kapOeHa npu karanuse KOMILIEKCAMU
TpexBaleHTHOro poaus’*. B Hacrosimieit pabote OyayT mpescTaBieHbl pe3ynbrarsl uccienosanus Rh(II)-karamusupyemoit taH-
neMHo# peakuun C-H akTuBanuu/reTepoLMKIN3auy TPOU3BOIHBIX aPHITHIPOKCAMOBOH KMCIOTHI C PA3IMYHBIMU THAa30COEINHE-
HUSMH aKLENTOP-aKLENTOPHOTO THIIA.

" 0 X [Cp*RKCI;]; 7
" "NHOPiv ' CsOAc S
R | + ] —===.  pf NH
L'."T-':_,-""J Nz CH:}CN R ""*-,:,'.'-'-".'.'h"'-lf:._
T°C x Y

35-93%

R =H, Me, OMe, CF; NO,; X = CO,Et, CF;; Y = CO,Me, CO;Et, CF4

Jluteparypa

1. Zhu Y., Han J., Wang J., Shibata N., Sodeoka M., Soloshonok V.A., Coelho J.A.S., Toste F.D. Chem. Rev. 2018, 118, 3887.

2. lagafarova L.LE., Vorobyeva D.V., Peregudov A.S., Osipov S.N. Eur. J. Org. Chem., 2015, 4950.

3. Iagafarova L.E., Vorobyeva D.V., Loginov D.A., Peregudov A.S., Osipov S.N. Eur. J. Org. Chem., 2017, 840.

4. Vorobyeva D.V., Vinogradov M.M., Nelyubina Yu.V., Loginov D.A., Peregudov A.S., Osipov S.N. Org. Biomol. Chem., 2018,
16, 2966.

Paboma evinonnena npu gunancosou noodepxcke PH®D, npoexm 21-13-00328.
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CHUHTE3 U CBOVMCTBA JUXJOPBUHUJIBHBIX
INPOU3BO/JHbBIX TETPA3O0JIOB

Bopona C.B., 3eBankuii F0.9., Mbi3unkos JI.B.

Canxm-Ilemepbypeckutl 20cy0apcmeenHblll MeXHOL0SULeCKULL UHCTIUMY M
(mexnuueckuil ynusepcumem), 190013, Poccus,
2. Cankm-Ilemepoype, Mockosckuii np., 26.
e-mail: s.vorona@bk.ru

BuHMIIbHBIE TPOM3BOIHBIC TETPA30JIOB M THOTETPA30JIOB SABISIFOTCS MOHOMEPAMH JJIsi CHHTE3a MOJIUMEPOB!, KOTOPBIE BXOMASAT
B COCTaB MEPCIEKTHUBHBIX JHEPrOEMKUX MaTepUalIOB, ra30pa3/ienTeIbHBIX MEMOpaH, HETKAaHbIX (DMIIBTPYIOIIMX MaTepHajioB s
MEJIMIMHBI U IPYTUX KOMIO3UTHBIX Matepuanos’. [IoMHMO 3TOro, BUHIITETPA30JbI PACCMATPUBAIOTCS KAK MCXOJHBIC BEIECTBA
JUTSL CHHTE3a COCANHEHHH, MPOSBIIAIONIMX OHOIOTHYECKYI0 aKTUBHOCTR'. B TOXKe BpeMsi 10 HACTOSIIETO BPEMEHH HE MPEIUIOKEHO
HU OJJHOT'O METOAA MOJIy4Y€HUS XJIOPBUHUIIBbHBIX IPOU3BOIHBIX TETPA30JIOB.

Hamutn, 4To TpUXJIOPATHIIEH SIBISIETCS YIOOHBIM CyOCTPAaTOM IS OMYUYSHHUS TUXJIOPBUHWITHOTETPA30JI0B U 1- U 2-MXJIOpPBH-
HUJITETPA30JI0B.

Cl
SH S
R Cl H K,CO;, R N\ __H
II\IJ\\N + >:§C : . \N/\<N o
Nsyy Cl 1 JIM®A, 85C,2.54 N-
1 a-k N 2 a-x
42-80%

R = Ph (a), 2-CHF,0)C H, (6), 1-nadyriu (8), PhCH, (r), PACH,CH, (1), c-Hex (e), CH, ().

RN c H KOH ﬁ RON @
L& T 0= - R e TR
~N Cr Tl aMCo,50°C, 1.5 4 ?J/,N NONn
3 ~N cl
a-e 4 a-e 5a-e

43-74%
R = Ph (a), 4-CIC,H, (6), 4-FC H, (8), 4-MeC H, (r), 4-(CH,),NC H, (m), PhCH, (e).

1-3amemennsie 1 H-reTpa3on-5-Tronsl n S-3amenienHsle 1 H-TeTpa3onbl BCTYyNaloT B peakLuio ¢ TPUXIOPITHICHOM ¢ 00pa3oBa-
HUEM COOTBETCTBYIOIIUX S- U N-AUXJIOpBUHIIBHBIX IPOU3BOAHBIX. B cityuae 5-3aMemennsix 1 H-TeTpa3onoB peakiust IpUBOIUT K
cMmecH 1- 1 2-InXJI0pBUHHITETPA30JIOB. S-3aMelIeHHbIe 2-TUXIOPBUHIIITETPA30IIbI OTIMYAIOTCS] HU3KOH TEPMUUECKOH CTaOMIIbHO-
CTBI0, OJTHAKO JIETKO BCTYNAIOT B PEAKLUIO IONUMEPU3ALIUY.

JIuteparypa

1. Aleshunin P.A., Dmitrieva U.N., Ostrovskii V.A. Zh. Org. Khim., 2011, 47, 1846.

2. Kizhnyaev V.N., Vereshchagin L.I. Usp. Khim., 2003, 72, 159.

3. Diwakar S.D., Bhadwat S.S., Shingare M.S., Gill C.H. Bioorg. Med. Chem. Lett., 2008, 18, 4678.
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CHUHTE3 ASOTUCTBIX TETEPOLIUKJIOB U3 AIETHUJIEHA,
I'EHEPUPYEMOI'O U3 KAPBUJA KAJIBIIUSA B
JABYXKAMEPHOM PEAKTOPE

Bopounu B.B.,* JlenoBckast M.C.,* Ponbirun K.C.,> Ananukos B.I1.>°

‘Uncmumym xumuu CII0I'Y, 198504, Cankxm-Ilemepoype, Ynusepcumemcxuii npocnexm 26,
e-mail: volgo-vw@mail.ru
SUOX PAH um. 3enuncrozo, 119991, Mocksa, Jlenunckuti npocnexm 47

B nacrosmei pa60Te MBI IIpeajiaracm HpOCTOﬁ u 3(1)(1)6KTI/IBHI)II71 nmoaxoAa K CUMHTE3Y a30TUCTBIX T'€TCPOIUKIIOB, OCHOBAHHBIN Ha
pCaKkuuAaX HUKIONPUCOCAU-HCHUA C YHACTUEM I'CHEPUPYEMOI'O M3 Kapﬁl/II[a KaJlblisd U BOJbI allCTHJICHA. HonyquMe aleTUJICHa
HEMOCPEACTBCHHO B PCAKIIMOHHOM COCYyA€ U3 Kap614}1a KaJblus XU BOABI HE Tpe6yeT CJIO)KHOT'O 060pyz[013aH1/151, IO3BOJIACT 3HA4YU-
TEJIbHO MOBBICUTH O€30MMacCHOCTh OKCIICPUMEHTA U n30exarh HeXKeIaTeIbHOM YTCUKU Ell_leTI/IJ'IeHa.1 KiroueBast 0COOEHHOCTH HAIIETO
METOZa — UCTIOJIb30BAHUEC ABYXKAMEPHOT'O pE€aKTOpPa, YTO MO3BOJIACT IMTPOCTPAHCTBCHHO PA3ACINTh CMECH Kapﬁuz[a KaJIbIus U BOAbI
" CMECb, COACpKAIILYTO Cy6CTpaT. binar oJlapsd TaKOMY MoAXoAy CTAaHOBUTCSA BO3MOXKHBIM HUCIIOJIB30BAHUC YYBCTBUTECIILHBIX K BOJAC U
OCHOBAaHHIO aKTUBHBIX Cy6CTpaTOB. Ha ocHoBe pa3p8.60TaHHLIX HaMU Opouecayp ¢ BBICOKUMU BbIXOJaMU ObLIH IMOJIY4YC€HbI TNPa30-
J'H:nl,2 M30KCa30JIbl U NTUPUAA3UHBI.

| CaC, + H,0 5
R ) =
N—, l o X .
R N N N :
il =N ¢ R
Y/ - —_— L / 3 47
] 4+2) pagy B W H
BbixoAsl Ao 99% . N, Bixogs! go 99% | cybeTpar Cicz
X = D. MR I HED

Jluteparypa
1. Rodygin K.S., Ledovskaya M.S., Voronin V.V., Lotsman K.A., Ananikov V.P. Eur. J. Org. Chem., 2021, 2021, 43.
2. Voronin V.V., Ledovskaya M.S., Gordeev E.G., Rodygin K.S., Ananikov V.P. J. Org. Chem., 2018, 83, 3819.

Paboma evinonnena npu gunancosoui noodepocke PH®, npoexm Ne 19-73-10032.
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B3AVMMOJIEVMCTBUE 'ETEPOLIMKJINYECKHX
1,3-IUKETOHOB C UMUHAMM ALIETOHA

lasiees A.P., lllyoun K.A., ImutrpueB M.B., MacauBen A.H.

Ilepmckuti 2ocyoapcmeeHtblil HAYUOHATILHBLL UCCe008amelbCKULl YHUBepcument,
614068, Ilepws, yn. Byxupesa 15,
e-mail: an.galeev@yandex.ru

Panee Hamu H3ydyeHa TPEXKOMIIOHCHTHAS PEAKIIUS DJIEKTPOHONSPUIIMTHBIX 1,3-IHKETOHOB, aMHHOB U aneToHa (cxema 1) ITo-
Ka3aHo, YTO JIsl YCIIEITHOT'O OCYIIECTBICHHS PEaKM HE0OOX0MMO HaJIMUUe dJIeKTpoHoakenTopHoi rpynnsl (EWG).

RS RA
o o N

+ RBR RA 4+ O 30 mon.% AcOH, MS 4A
\N/ ;
R1MEWG H )J\ 60 °C unm 150 °C (MW)

EWG = CO,Me, CONHR, CF5, COCH,COPh

Cxema 1

B I[aHHOﬁ pa60Te ucciaeaoBaHa BOBMOKHOCTD MCIIOJIb30BaHUS T€TCPOLUKIINYCCKUX (bpaFMGHTOB B Ka4€CTBEC DJICKTPOHOAKIICII-
TOPHBIX I'PYIII, YTO IMMO3BOJIACT IMOJYYaTh 3aMCUICHHBIC aHUJIMHBI C TETCPOLUKIINYCCKUM (l)pal"MeHTOM B mMema-110JIOKCHUU.

O O

\N/
R! R?
O R ' )1\ —
P HetAr
HetAr

e e 40 5o O

Cxema 2

JIuteparypa

1. Galeev A.R., Dmitriev M.V., Mokrushin 1.G., Mashevskaya 1.V., Maslivets A.N., Rubin M. Organic & biomolecular chemistry,
2019, 17(47), 10030.
2. Galeev A.R., Mokrushin I.G., Dmitriev M.V., Maslivets A.N. Russian Journal of Organic Chemistry, 2020, 56(7), 1317.

Paboma svinonnena npu gpunancosoil noooepoicke PODU (npoexm Ne 20-43-596008), Munobprayku Poccuu (npoexm Ne FSNF-
2020-0008) u IIpasumenvcmea Ilepmckozo kpas.
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XHUPAJIIBHO-3ABUCUMASA TEOMETPUSA
BOJIOPOJHBIX CBA3EM KAK KJIIOU K IOHUMAHMUIO
JHAHTUO®OBHOI'O ITOBEJAEHUSA CEPUA
CEPOCOIEPXKAIIUX TUPPOJIUHOHOB

I'epacumoga JI.I1.,* ®daiizyaun P.P.,* 3axapeiues /I.B.,* Caiipuna A.D.,* Banaoxosa U.HU.,*
Kyp6anranaueBa A.P.,° JlotjounukoBa O.A.?

“‘Uncmumym opeanuueckoul u gpusuuecxou xumuu um. A.E. Apoyzosa ®UL] Kazanckuii nayunsiil yenmp
PAH, 420088, Kazamnws, Axademuxa Apoysosa, §,
e-mail: darya.p gerasimova@mail.ru
S Xumuueckutt uncmumym um. A.M. Bymaepoea, Kazanckuii (Ilpusonsicckuil) ghedepanvhviil ynusepcumenn,
420008, Kazanv, Kpemnesckas, 29/1

AXTHBHOE HCCIIeIOBaHHE KPUCTATH3aLUK cepur N-3aMeEHHbIX 4-apHicynbhaHui-3-rajioreH-S5-ruipoKCH-3-IIMPPOSIMH-2-0-
HOB M3 PacTBOpa M paciljiaBa IPHUBEJIO HAC K OOHAPYKEHHUIO MX MOBBIIICHHON CKIOHHOCTH K CIIOHTAHHOMY Pa3[esIeHUuI0 SHAHTH-
OMEpOB C BO3MOXHBIM 00pa30BaHUEM KaK MOHOKIMHHOTO, TaK ¥ I'€KCaroHaJbHOTO KOHITIOMEPAToB Ha ()OHE MaJloro «yAeIbHOTo
Beca» OOHAPYKEHHBIX PALEMUYECKUX KPHCTALIOB. Kilto4 K IIOHMMAaHUWIO 3TOM TEHAEHIMH A0 HaM PacCMOTPEHHE T€OMETPUHN
BOJIOPOJJHOCBSI3aHHBIX (PParMEHTOB B XMPAIBHBIX KpPUCTAJIaX B CPABHEHUH C palleMHUYECKHMH, a IMEHHO: Oosiee 0JaronpusTHoe
B3aUMHOE PaCIOJIOKEHNE JOHOPHOH U aKIIENTOPHOM IPYIIUPOBOK JOCTHIAETCS MEXKY MOJIEKYJIaMH OIMHAKOBOH KOH(UTypanuu B
cocTaBe TOMOXHPAJIBHOTO accolaTa (Cupam) o CpaBHEHHUIO ¢ MOJIEKYJIaMU IIPOTHBOIOJIOKHON KOH(UTypaluK B COCTaBe reTe-
POXUPAITBHBIX aCCOLUATOB (L[ETOYKH BIOJIb INIOCKOCTH CKOJIB3SILET0 OTPAKEHHUs JIMO0 IIEHTPOCUMMETPUYHOTO JUMepa). DKCIepH-
MEHTaJIbHOE UCCIIeIOBAaHUE BOJOPOJHOIO CBA3BIBAHUSA KIIFOUEBON CEpUH COSTMHEHUH BBIIIOJHEHO METOIaMU MOHOKPHCTAIBHOIO U
nopotkoBoro PCA, UK cnekrpockonuu, JICK 1 1onoinHeHo JaHHBIMUA KBAHTOBO-XUMUYECKUX PACYETOB H30JUPOBAHHBIX MOJIEKYI,
JIUMEPHBIX aCCOLMATOB Pa3HOI0 CTEPEOXUMHUYECKOTO COCTAaBA U KPUCTAJUINYECKOH yITaKOBKH.

Jlureparypa

1. Gerasimova D.P., Saifina A.F., Zakharychev D.V., Fayzullin R.R., Kurbangalieva A.R., Lodochnikova O.A. CrystEngComm,
2021, 23, 3907.

2. I'epacumosa JI.I1., Caiipuna A.D., 3axaperues JI.B., 3apunosa A.P., ®aiizyuun P.P., Kypoaunranuesa A.P., Jlonounukosa O.A.
Kypuan cmpykmypuou xumuu, 2021, 62, 781.

Paboma evinonnena 3a cuem cpedcmes epanma PH® 17-13-01209.
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TRANSFORMATIONS OF SUBSTITUTED
1-METHYLSULFANYL-4,5-DIHYDRO-3H-BENZO|C(]
AZEPINES

Glushkov V.A. *b, Zaitsev M.M. °, Pelykh V.S.®, Karasik V.I. *, Andreev A.L. °, Stepanova K.A. ?

“Institute of Technical Chemistry, Perm Federal Scientific Center, Urals Branch of Russian Academy of
Sciences, Academician Korolev St., 3, 614013 Perm, Russia; e-mail:glusha55@gmail.com
b Perm State National Research University, Bukireva St. 15, 614099 Perm, Russia

1-Methylsulfanyl-3,3-dimethyl-4,5-dihydro-3H-benzo[c]azepines (la-c), described by us earlierl, were used as starting
compounds for 1,2,4-triazole annulations and other reactions:

R1
e
Me
Rs M
! \FG
R: N
TUNH
Sa-c
MWHNHC{CNH,,
“Hiy T DMF, refix 1 h
T HC{OEt);, 140 °C,
Ry reflux 3 h
Me H?NNH‘Q'HQ'D B S
1
.Me
R =N Me |
: MeOH, S MY Me
R'J 5\ reflux 3-5h Ra | II?I'-
tac M ZR:-:: N‘NH
aR"'=R{=0CMe R*=H 2
b R!'=R?=R%= OMe, R'COOR (R = Me, Et, CF3)
cR'+R*=OCH;0,R* = H reflux 1h \
AcOMa’acOH,
H-O, reflux 3h
34
! M P3Ss
—
Ry NH Me Py
" reflux 3-4 h
Ry ©

Ga-c

7a 4a

Some compounds of the new 1,2 4-triazolobenzo[c]azepines (3,4) showed a pronounced sedative effect, similar to the well-
known drugs of the benzo-1,4-diazepine series.

References
1. Babentzev D.N., Dmitriev M. V., Stepanova K.A., Kharintzeva A.Yu., Simakhina A.E., Glushkov V.A. Chem. Heterocycl. Comp.

2021, 57, 63.
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OYHKIHUOHAJIBHBIE ITPOU3BOJAHbIE
ASAT'ETEPOIIMKJIOB HA OCHOBE KPOCC-
CONIPAKEHHBIX EHUHOHOB

Tososanor A.A., Oqun U.C.

Tonvsmmunckuu cocyoapcmeennwiii ynusepcumem, 445020, Tonvammu, yn. benopyccras 14,
e-mail: aleksandgolovanov@yandex.ru

Kpocc-comnpsbkeHHbIC eHUHOHBI 1 SIBIISIOTCS MEPCIIEKTUBHBIMU CYOCTpaTaMH B CHHTE3¢ Pa3HOOOPAa3HBIX MPOU3BOIHBIX TETEPO-
1uKIoB!. Hamu moapoGHO McCienoBaHo B3auMoaeicTBiue eHHHOHOB 1 ¢ apuiruapasuHaMu. [1oka3aHo, 4To HapaBICHUE [IUKIIO-
KOHJIEHCAI[UM MOYKHO U3MEHSATh, BBOJIS Pa3IMUHbIE 3aMECTHTENH B TOJIOKeHHs 1 1 2 Kpocc-conpshkeHHbIX eHHHOHOB (R!'u R?). D10
MO3BOJISIET CHHTE3UPOBATh B OJIHY CTAUIO IPOM3BOIHbBIE MUPA30JIMHA 2 U ITHpa3oa 3 ¢ BeixogaMu 10 90%>.

Ar
Ney-AT ArNHNH i ArNHNH, N~
Rl - 4 \ "‘—2 - Z nﬁz —_— RIW\
(n=1) R2 EtOH, reflux p1 1 EtOH, reflux ~R?
= n=1-
2 (R'zArR2=Ar,TMS) 1 (R? = Het) 3

Ha ocaoBe TMS-conepkaiiux eHUHOHOB 1 pa3paboTaHbl METOIBI TONTYUCHUS 3-3THHUI3AMEIICHHBIX TTHPA30JIMHOB 4, IUreTe-
POIMKIIOB 5 1 MUpa3oJoB 6.

NNHAr 1. ArNHNH,, H* 1 1. ArNHNH, N“N'Ar
P (R =TMS - =
Z R 2. K,CO,4 2. K,C04 4 R?
R .ﬂl R3*C(CI)NOH,
I
N
h"N R3 Etpi- "'Ar
A~ s
6 5 R

[TokazaHo, 4to coennHeHust 2—6 06aagar0T QIyOpECHEHTHBIMUA CBOMCTBAMHU U MOTYT HMCIIOJIB30BAThCS TIPH HepaspyLIAIOIIeM
KOHTPOJIE METAINYECKUX KOHCTPYKIMH (JIIOMUHECIIEHTHAsSI 1e(DEKTOCKOIINS).

JIuteparypa
T'onopanoB A.A., Oqun U.C., 3norckuii C.C. Venexu xumuu, 2019, 88, 280.
Golovanov A.A., Odin 1.S., Gusev D.M., Vologzhanina A.V., Sosnin .M., Grabovskiy S. A. J. Org. Chem., 2021, 86, 7229.

Hccnedosanue svinonneno npu gunancogoii noddepoicke Poccuiickoeo ¢onda yHOaMeHmMAanbHbIX UCCIe008aHUN 8 PAMKAX
Hayunozo npoexkma Ne 20-33-80004/20.
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JOMUHO-PEAKIINH 2-UMHNTA30JINHOB
N JJIEKTPOHOAE®OUIIUTHLBIX AJIKMHOB

lLonyoenkosa A.C., I'onanuos H.E., Bockpecenckuii JL.I.

Poccutickuti ynusepcumem opyoicovl napooos, 117198, Mocksa,
Muxnyxo-Maxknas 6,
e-mail: aleksandra.golubenkova@mail.ru

B mocnennee BpeMsi B OpraHUUeCKOM CHHTE3€ Bce 0oJiee aKTyaabHBIM CTaHOBHUTCS Bonpoc «Kak monydars?», u chopmynupo-
BaHHBIC IMMPUHIUIILI <<3eneH0171 XUMHUN» MOXHO CUHUTATb OTBETOM Ha 3TOT BOIIPOC. HOMI/IHO-peaKHI/IH COOTBCTCTBYIOT IPUHIUIIAM
«3eJICHOH XUMHHN», 4YTO ACJIACT HeHeHaHpaBHeHHHﬁ IIOMCK HOBBIX JOMHWHO-IIOAXOA0B OAHUM U3 HaI/I6OHee HWHTCPCCHBIX HaIlpaBJie-
HUH UCCIIEIOBaHUH.

B Hacrosiei paboTe pacKphIBAIOTCS HAIIK ITOCIICAHNE PE3YIIbTAThI, KACAOIIHECs B3aUMOACUCTBHS 1,2-TH3aMEIICHHBIX 2-UMU-
Ja30JIMHOB U TEPMUHAJIbHBIX SHCKTpOHOI[e(I)I/IHI/ITHLIX AJIKMHOB C 06pa3OBaHI/IeM TETPA3aMCUICHHBIX UMUIA30JIMIUHOB, 4 TAKXKEC UX
MOCIICAYIOIUX TPaHChHOopMaIIUid.

= I\f/)//xm]
EN*Rz—’E R? ’

N~
Rl X=CO,Me,Ac R! MRt
86-98% - -

base / 0, \‘R(Y)Z, 0,

X X
55-90% 42-75% NHRI 35-67% NR] R

HOJ'Iy‘-ICHHI)Ie MU a30JIMJUHBI COACPIKAT B cBOEH CTPYKTYpPEC KOHHeHTpI/IpOBaHHHﬁ Ha60p PCAKIMOHHBIX HEHTPOB, YTO ACIACT
HX UCKITIOYUTCIIbHO UHTEPECHBIMU KaK JJId U3YyYCHUS MEXaHU3MOB ITPOTCKAIOINX peakunﬁ, TaK U JJI1 CUHTE3a, HAlIpaBJICHHOI'O Ha
paclIMpeHUE MOJICKYJISIPHOI'O pa3H006pa3M>I.

Paboma evinonnena npu gunancosot noodepcke POOU, npoexm 19-03-00502.
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PEAKIIUA BYXBAJIBJA-XAPTBUI'A B CUHTE3E
5-APUJIAMUHOITPOU3BOJAHbIX 1,2,3-TPUA30JIOB

I'pubanos I1.C.,» ®uaunmnoBa A.H.,* Tomuuii M.A.,° Acauyenko A.®D.," Ocunos C.H.?

“Uncmumym snemenmoopeanudeckux coeounenuul um. A.H. Hecmesinosa Poccuiickoi Akademuu Hayx,
119991, Mockea, yn. Basunosa, 28,
e-mail: gribanovps@mail.ru
SUncmumym negpmexumuueckoeo cunmesa um. A.B. Tonuueea Poccutickoi Akademuu Hayx,
119991, Mocksa, Jlenunckuii npocnexm, 29

B Teuenne nocneqHUX ABYX NECATHICTHH S5-aMHHO-1,2,3-TpHa30isl U X MPOU3BOAHbBIE aKTUBHO HCCIEIYIOTCS B MEIUIIMHCKON
XAMHH TIpH pa3pa0OTKe HOBBIX MOTCHIMANBHBIX JICKAPCTBEHHBIX mpernaparos!. Hamuune B matom monoxenuu 1,2,3-Tprasonos
AKTHBHOW aMHHOTPYIIIIBI IeJIaeT OCHOBHBIE MOJXO/IbI K CHHTE3Y (DYHKIIMOHAIM3UPOBAaHHBIX 1,2,3-TpHa3osoB (HanpuMmep, Takue KaK
CuAAC peaxius a3u/ioB ¢ alleTHICHAMI?) HEIPUTOIHBIMHE JJIsI IONYYEHHs TAHHOTO THIA coenuHeHui. HemaBHo HaMu ObLH pas-
pabotanbl 3h(eKTHBHBIC METOMBI MONYYCHHS 5-aMHUHO-> U 5-rano-1,2,3-Tpua3onos®, 0CHOBaHHbBIC, COOTBETCTBEHHO, Ha a3W-HU-
TPHJIBHOM LIUKJIONpUcoequHeHNH, a Takke CUAAC peakiiuy alleTUISHUA0B MEIU C apuila3uIaMHy C MOCIIeTyIOIUM IaJIOTeHHPOBa-
HUEM TpuazonuaoB Meau. C Hebio UX JajbHelIel (yHKINOHAIN3aluy B HACTOsIIEeH paboTe HaMU NPEeUIOXKEH yIOOHBIH METO
CHHTE3a MOJIHOCTBIO 3aMEIIEHHBIX 5-apMIaMIHOIPOU3BOAHBIX 1,2,3-TpHa30JI0B C HCIIOIB30BAHUEM PEAKIIUH KPOCC-COYETaHUS IO
ByxBanbay-XapTBury 5-rano- uiam 5-amuHo-1,2,3-TpHa30i0B ¢ pa3IUYHBIMU apuil- U TeTepoapuirajoreHuaaMy. JlanHbIi noaxon
SIBJISIETCSI TIEPBBIM CHCTEMAaTHUECKUM MCClleoBaHHEM S-amuHO(raio)-1,2,3-rpua3onos B Pd-karanuznpyemoi peakiuu aMHHAPO-

BaHMSL.
=M [Pd] =M
N M
|-__ _N ~-R1 t-BuDia . | ) MN-R!
R? R3-NH, / R%-Br Rz ""“'{
1,4-grekcan
X 120 °C, Ar HN-pg3
¥ =Cl/Br/ NH:)
JIuteparypa

1. Bonandi E., Christodoulou M.S., Fumagalli G., Perdicchia D., Rastelli G., Passarella D., Drug Discov. Today, 2017, 22, 1572.
2. Rostovtsev V.V., Green L.G., Fokin V.V., Sharpless K.B., Angew. Chem., Int. Ed., 2002, 41, 2596.

3. Gribanov P.S., Atoian E.M., Philippova A.N., Topchiy M.A., Asachenko A.F., Osipov S.N., Eur. J. Org. Chem., 2021, 2021,
1378.

4. Gribanov P.S., Topchiy M.A., Karsakova I.V., Chesnokov G.A., Smirnov A.Yu., Minaeva L.I., Asachenko A.F., Nechaev M.S.,
Eur. J. Org. Chem., 2017, 2017, 5225.

Paboma evinonnena npu ¢hunancogoii nooodepoicke Poccutickozo nayunozo gponoa (npoexm Ne 20-73-00291).
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CHUHTES3 3,4-TUTUIPOXUHA3OJNHOB C
NCIIOJb30BAHUEM HUTPOAJIKAHOB,
SJNEKTPOP®PUIIBHO AKTUBUPOBAHHBIX CMECBIO
MOJIU®OCP®OPHOU U ®OCPOPUCTON KUCJIOT

I'pumnn U.10., Mamora B.B., AkcenoB A.B. CaBunckas E.M.,
AxkcenoB JI.A., AkcenoB H.A.

“@I'A0Y BO «Cesepo-Kasxasckuii ghedepanvhwlil yHugepcumemy,
355017, Cmasponons, ynuya [lywxuna, 1,
e-mail: igrishin@ncfu.ru

B pamkax HacTOSILIETo UCCIIEA0BaHUS OCYLIECTBIICH CUHTE3 3,4- TUTUIPOXUHA30JIMHOB U3 IIPOU3BOAHBIX 2-aMUHOOCH3MIIAMUHOB U
1-HUTpOANIKaHOB, aKTHBUPOBaHHBIX cMechio [IDK (87%) u pochopucroit KucioT.

ITokaszaHo, 4TO NPH HATMYUHK B O-NOJIOKEHUH OEH3UIaMUHa BTOPOH HykneopuibHol NH -rpymnibl, MOKeT ObITh OCYIIECTBIIE-
HO NMOCTPOEHUE XUHA30JIMHOBOI CHCTEMBI TyT€M BHYTPUMOJIEKYISIPHON ITUKIOKOHIEHCAIIMH C XOPOIIUM BBIXOJIOM.

R2 R?
R! R
NH, NO, PPA /H3POg3 (1:1) NH
+ € 2h /)\
Nﬂz KR3 160° N R3
=H; R, =H, Me =H, Me, Et, n-Pr, n-Bu, n-C
R1™ Me; R, =

Ucxonusiii o-6ensunamunanwins (R'=H, R?=H) u ero metunsHoe npoussoanoe (R'=H, R?=Me) Obl11 Moy4YeHbl IpeBpaliie-
HHEM O-HUTPOKAOOHMIIHBIX COEMHEHUH B COOTBETCTBYIOIIME OKCHMBI C TOCIEAYIONIMM MX BOCCTaHOBIeHHeM nubo NaBH, B
npucyrctBun TiCl, B rume, 1160 HHMHKOBOH MBIIBIO B CONsHOM Kucnore. Mexonneiii 2-(amunomernn)-4-metunanunut (R'=Me,
R?=H) nony4eH u3 n-ToIyuMHa MyTEM €T0 HOAUPOBAHUS, MTOCIEAYIOIIETO MPEBPAICHHS MOTYyYSHHOTO 2-#010-4-MeTHIaHIINHA B
2-aMHMHO-5-MeTHIIOEH30HUTPMII, KOTOPHIH fajee Obl1 BoccTanossien LiAlH, B TeTparuapodypane.

CtpoeHue HOBBIX 3,4-TUTHIPOXUHA30IHHOB moATBepkacHO nanHbiMu 'H, PC SIMP criekTpoCcKOmU# U Macc-CIeKTPOCKOHH
C BBICOKHM Pa3pelICHUEM.

Paboma evinonnena npu gurarncosoti noodepoicke POOU epanmer 20-33-90027 acnupanmel, a maxsice Munucmepcemea
obpaszoeanus u nayku Poccutickoti @edepayuu (mema 0795-2020- 0031).
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HAITPABJIEHHAA MOAU®PUKALUSA 2-TUOTUJAHTOUHOB
JJISA ITOJYYEHUSA HOBBIX HUTOTOKCHUYHbIX
KOOPJUHAIIMOHHBIX COEJJMHEHUH MEJIHU

L'vik JI.A., MouceeBa A.A., beiornaskuna E.K.

Mocrosckuii cocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
xumuyeckuti gpaxyremem, Mockea, Poccust
E-mail:dmh200949@gmail.com

OCHOBY XMMHUOTEPAITUK HA CETOMHAIIHUAN JICHb COCTABIIAIOT MPEMaparsl MiaTHHbL. OIHAKO PUCK PA3BUTHUS THKEIIBIX MTOOOUHBIX
3¢ GEKTOB JIeNNaeT aKTyalbHBIM OUCK IIUTOTOKCHYECKUX KOOPIUHAIIMOHHBIX COCTUHEHUI Ha OCHOBE OMOTCHHBIX METAJJIOB, M HaM-
6oiee MepCIeKTUBHOTO CPEIN HUX — Men .

H3BecTHO, YTO KIFOYCBBIMH (haKTOPaMH, ONPEACSIOIIMMU MEXaHU3M [TUTOTOKCHUYCCKOTO JCHCTBHS KOOPIUHAIIMOHHBIX COE-
JMUHCHUN MEIH, SBIISIOTCS TEOMETPUS KOOPIUHAIMOHHOW cephl. brarogapst 3TOMy MHTEpeC MPEICTAaBIsCT HAIPABICHHAS MOJH-
(uKaIys CBOMCTB y)KE M3BECTHBIX M MPOSBUBIIMX BBHICOKYIO IMPOTHBOOIYXOJCBYIO aKTHBHOCTh COCIMHCHHN C IIEIbI0 H3MCHUTH
OCHOBHOM MEXaHH3M JEHCTBHUSA 3a CUET U3MEHEHHUS T€OMETPUH KOMILIEKCaZ.,

Panee ObLIHM MOTyYSHBI TETPAIPUUYCCKUE KOOPIUHAIIMOHHBIC COSTUHECHUS METH Ha OCHOBE 2-THOMMHM1a30J1-4-0HOB, 00J1a/1a10-
e CC50 = 1-3 MKM Ha KJIETOYHBIX JIMHHUSAX 3JI0KA4ECTBEHHBIX HOBOOOpasoBanuit MCF-7 u A549°,

B pamkax gaHHOW paOOThI MPEUIOKEH MYTh MOTUGHUKAIIMY JIUTAHIOB MPH MOMOIIU KIUK-PEAKIIUH, TTO3BOJISIONIHIA TOIYYUTh
HOBBIH KJTaCC TeTEPOIMKINYCCKUX JIMTAHIO0B, CIIOCOOHBIX 00PA30BHIBATH IIATOTOKCHYSCKUE KOOPINHAIIMOHHBIC COSTUHCHUS MEIU
C KBaJIpaTHO-ITUPAMHIATIBHON reOMeTpHel KOOPIUHAIIMOHHOM chephl MeTalia:

/\a

-8 Y o N?rﬂs
N 7 NET ?N Cucly"2H,0 7 ", j:\_ﬂh

\,—’

M Cu30,"5H,0, NaAsc

EH?CI;;_ nBuOH'
A CH4Cla/Ho0 % C

N __Rz

R, =F, Cl, Br, OMe, OE! R, = -COOMe, -COOBn, -CH.-NH,, -Fe

CTpyKTypa MOJIYYEHHBIX JUTAHI0B U KOOPAUHAIIMOHHBIX COEAUHEHUH TOATBEPXKIEHA KOMILIEKCOM COBPEMEHHBIX (DH3UKO-XH-
MHYECKHX METOOB, BKIodatomux 'H, *C IMP, HRMS u peHTreHOCTpYKTYPHBIH aHAIH3.

Jluteparypa

1. Theophanides T., Crit. Rev. Oncol. Hematol. 2002, 42 (1) 57.

2. Lajous H., Leliévre B., et al. Trends Pharmacol. Sci. 2019, 40 (5), 342.

3. Krasnovskaya O. O., Guk D. A. et al. J. Med. Chem., 2020, 63 (21), 13031.

Buinonneno npu ¢hunancosoii noodepoicke PODU ¢ pamxax npoexma Ne 19-33-90103
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XUHOJHNH-3AMEHIEHHBIE TPUC(AMHMWHOAJIKHIJI)
AMUWHBI 1 MAKPOILIUKJIBI HA UX OCHOBE

Lyces JI.NU.,* Kyarwxuna J1.C.,° Uepunuenko H.M.,* ABepun A./l.,° Beaenkas WU.IL°

“Poccutickuti Xumuko-Texnonoeuueckuti Ynusepcumem um. /{.1. Menoeneesa,
BXK-PAH, 125047, Mockea, Muycckas niowaos, 0. 9
*Mocrkosckuil 2ocyoapcmeennwiil ynusepcumem umenu M.B. Jlomonocosa, Xumuueckuil paxynomem,
119991, Mocksa, Jlenunckue Iopuwi, 0. 1, cmp.3,
e-mail: danya.gusev@gmail.com.

Tpuc(2-amunosTH)amMuH (tren) u Tpuc(3-amuuaonpomnwi)amu (homotren) Onarogapss CBOMM KOOPIHHAMOHHBIM CBOMCTBAM
MIPE/ICTABISIFOT COOOM Ba)KHBIE CTPYKTYpPHBIE CYyObEAMHHIIBI U CO3/IaHHsI HA UX OCHOBE (hIIyOPECLEHTHBIX XEMOCEHCOPOB Ha Ka-
THOHBI METaJIOB. B pa3BuTHE 3TOro HAlpaBIeHHsS HAMH OCYILIECTBICHO HaJlIaguii-KaTalu3upyeMoe reTepoapuInpoBaHue JaH-
HBIX Pa3BETBJICHHBIX TETPAAMUHOB 6-OpOM- U 3-OpOMXHMHOJIMHAMHU, ITPU 3TOM IOJIY4EHBI IIPOAYKTHI TPU- U TETPAAPUIUPOBAHHMS 32
cYeT aKTUBHOI'O MpOTeKaHUs npouecca N, N-auapuianpoBaHus NEpBUYHBIX aMUHOTpym. Takxke ¢ UCIOIb30BaHHEM peakiuu byx-
BaJb/ia- XapTBUra OCYIIECTBICH CHHTE3 MAaKPOLMKINYECKUX COCANHEHUH, BKIIIOYAIOIINX B CBOM COCTAaB CTPYKTYPHBIE ()parMeHTHI
TpHc(3-aMHHOIPOINHI)aMUHA, OKCAJAMUHOB U 6-aMMHOXHHONINHA. [Toka3aHa BO3MOXKHOCTh HOTY4EHHUS! XUPATbHOTO MaKPOIMKIIA
Ha ocHOBe (S)-2,2’-muamuHo-1,1’-0nHadTaNnHa, BKIIIOYAOIIETO B CBOM COCTaB N-XHHOJIMHUI3AMEIICHHBIH homotren. M3ydueHbl
CHEKTPBI MOMIOIIEHHS ¥ (DITyOpECIIEHIINH MTOTYYEeHHBIX COSIMHEHHI B IIPUCYTCTBUU KaTHOHOB 21 MeTaia, IoKa3aHo, 4To Psij CO-
€/IMHEHU NPEe/ICTaBISIIOT cO00 (IyopecleHTHbIE MOJIeKyIsIpHbIe TIpoObI Ha kaTtroHbl Cu(ll) 3a cueT cesleKTHBHOTO TYIICHHS W
pasropanust pJIyopecLeHIH, a OUH MaKPOLMKII MOJKET pacCMaTpUBAThCs B KAYECTBE MYJIBTHKaTHOHHON MOJIEKYJISIPHOM IPOOHI 32
CUeT YHUKAIILHOTO XapakTepa uamenenus smuccuu B npucyrcreuu Cu(Il), AI(IID), Li(T), Ca(1l) u Y(III).
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Paboma evinonnena npu gunancosoti noodepocke PODU, npoexm 18-03-00796.
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CHUHTE3 HOBbLIX ASU/IOITIUPA30OJIOB U UX
NCITIOJb30OBAHUE B PEAKIIUU ASU-AJIKMHOBOI'O
HUKJIOITPUCOEAUHEHUA

Jlasmurep A.W.*, Bananze C.3.*°

“Mocxkoeckuii 2ocyoapcmeenubitl ynusepcumem umenu M.B. Jlomonocosa, xumuueckuil ghaxyivmem,
119991, Mocksa, Jlenunckue eopewl, 0. 1, cmp. 3,
e-mail: dall1995@mail.ru
SUncmumym opeanuyeckou xumuu um. H.J{. 3enuncrkozo PAH, 119991, Mockea, Jlenunckuii npocnexkm, 47

B Hacrosiieii pabore! ObLIH MONTyYeHBI HOBBIE JIMTaH bl HA OCHOBE 1 H-mpa3oi-3(5)-kapOoHOBBIX KKCIIOT, comepakariue B 3(5)
1 4 MOJIOKEHUSIX TPUA30JIbHBIN (PPAarMEHT, a TAKKE U3YUCHBI MOIXO0/Ibl K CHHTE3y KOHBIOraTOB MUPa30JIKapOOHOBBIX KHCIIOT ¢ OHC-
MUAMHAMHE, KOTOPbIC MOT'YT HalTH IPUMCHEHUE B KAUECTBE PELICHTOPHBIX KOMIIOHEHTOB CYIIPaMOJICKY/ISIPHBIX aHCaMOJIeH, OpraHo-
KaTajau3aTopoB, a TAKXKE JUTaH0B B METAJUIOKOMIIJIEKCHOM KaTallu3e.

B kavecTBe KOMIIOHCHTOB PEAKI[UK MEIb-KaTaIU3UPyeMOro a3ua-ankuHoBoro [3+2]-muknonpucoenuuerus (CuAAC) ucmoib-
30BAJIMCH BIICPBBIC MONYUYCHHBIC HAMHU 5-a3u110- U 4-a3u10- | H-niipa3oi-3-kapOOHOBbIC KUCIIOTHI.

H,N
? K5-COH
COH HN-lN
* T
N ' &
LNV N N
Me /~N NN CuAAC Zo-COEL [CHAAC iy
U:%&Q,N NN HN-N Ky CO:H
Me = OUNL N HN-N
RN R =Ph
R = CH0H
COzH R = CO;Me
R = cycl-CsHs

Jluteparypa
1. Dalinger, A. 1.; Vatsadze, S. Z.; et al. Chem. Heterocycl. Compd. 2020, 56 (2), 180—191.

Paboma evinonnena npu gunancosou noodepocke PH®, npoexm Ne 19-73-20090.
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PEI'MOCEJIEKTUBHOCTbD AJIKUWJINPOBAHUA
A30JI0[1, 5-A|[lIUPUMHUINHOB

Jlanaryasn [L.I.,»° Tapuosu B.K.* , Apakeasn M.P.°

“Poccuticko-Apmanckuii (Cnasanckuit) ynusepcumem, 0051, Epesan, yn.Oscena Omuna, 123, Apmenus
e-mail: gdanag@email.com
SHTL] Opeanuueckot u (papmayeemuuecko xumuu HAH PA, 0014, Epesan, np. Azamymsn, 26

I/I3yquo AJIKWINPOBAHUE KOHACHCUPOBAHHBLIX NMUPUMUANHOBBIX CUCTEM IO/ ﬂeﬁCTBHeM AJIKHMJITaJIOTCHU/I0B. Hoxa3aHo, qTo
rmpasono[l ,S-a]HI/IpI/IMI/I)II/IHLI, KaK IpaBuJio, JICTKO AJIKWJIHNPYIOTCA 110 aTOMY a30Ta N-4 TMUPUMHUIUHOBOI'O KOJIbIIA, TOIJa KaK BBEAC-
HUEC €€ OJHOT'O aTOMa a30Ta B IMATUYJIICHHOC KOJIBIO MECHACT HAITPABJICHUEC AJIKUJIUMPOBAHUSA, IIPUBOAA K aTaKEe 110 OJJHOMY U3 aTOMOB
a30Ta aHHCJIMPOBAHHOT'O TPHUA30JIbHOI'O KOJIbIIA.

(1? _Alkyl
\//:\}\ 1@ A \ ~/

N ~
\T 1|\I N N\N Cf\?/Alkyl

N
-
e
H;C H;C H;C

COOC,H;s COOC,Hs 00C,Hs

3aMeueHO TakXKe, YTO Ha XOJ aJKIIMPOBAHUS BIHSACT U MMOJOXKEHHUE 3aMECTUTENEH B IMPUMUANHOBOM Koiblle. Tak, ecinu ai-
KHJIMPOBaHUE 2,7-AUMETII-6-3TOKCHKAapOOHMIIHpa3oo| 1,5-a|nupumunmnHa, Kak U psiga APYTHX 6-3aMEIIeHHBIX aHAJIOTOB HICT
JIETKO, TO PEAKIHS H30MEPHOTO 2,7-IMMEeTHII-5-3TOKCHKapOOHMIIIIHPa3oo[ 1,5-almupumMuarHa ¢ METHII HOTUIOM TIPAKTHIESCKH HE
UJIET, TT0-BHIUMOMY, M3-32 00CIHEHHUS IIEKTPOHHOM INIOTHOCTH Ha COCEIHEM, CO CIOKHOI(DHUPHON IPYIIION, aTOMe a30Ta.

Paboma evinonnena npu ghunancoeoii noooepoicxe I' KH PA u PODHU (npoexm 20RF-138 /20-53-05010 Arm_a/), a maxarce 6 pamiax
cyocuouu MOH P® nayunoti oesmensiocnu PAY.
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AJIAMAHTUJICOJAEPKAIIME N1,N3-TU3AMEIEHHE
UMMIA30JIUINH-2,4,5-TPUOHBI U MUPUMM TN H-
2,4,6-TPUOHBI — MOTEHLUAJbHBIE UHTUBUTOPBI
PACTBOPUMOI DIIOKCUATUAPOJIA3GI (SEH)

[Ibsiuenxo B.C., Bypmucrpos B.B., byros I.M.

Boneoepaockuii cocyoapcmeennulii mexnuueckutl yHugepcumen,
400005, Poccus, e. Boneoepao, np. um. Jlenuna 28
E-mail: v.s.dyachenko@mail.ru

Jlist ynyuiienust papMakOKMHETHYECKUX MapaMeTPOB U TOBBIIICHHS aKTUBHOCTH MHIMOMTOPOB B oTHOoleHnu sEH, ocymect-
BJIEH CHHTE3 KOH(OPMAIMOHHO OIPaHUYEHHBIX OMOM30CTEPUUECKUX aHAJIOIOB MPOU3BOJHBIX MOYEBHHBI C U3MEHEHHBIM T'MIPO-
brIbHO-THITOUIIEHBIM OallaHCOM.

DpmakotopHbIR

qEHTp

Nmnnazonnann-2,4,5-TpUOHBI U TPUMHUIUH-2,4,6-TPHOHBI OTHOCSTCS K OKHCIEHHOW (opMe IUKIMYECKOH MOYEBHHBI, COZIEp-
JKaIeH STHICHOBBIA MOCTHK. [IpocTeHIIMME TIpeACTaBUTEIAME TAKMX MOUCBHUH SABILTIOTCS MTapaOaHoBas 1 0apOUTypoBasi KHCIIOTHI.
CTpyKTypbl JAaHHBIX KUCIIOT MPEANOJaraeT TOIbKO JIBa THUIA 3aMeleH it o atomam a3ota N' u N3,

Hawmu it monmydeHus afaMaHTHICOMEPKAIUX UMHUIA30TUANH-2,4,5-TpPHOHOB ¥ IPUMUIWH-2,4,6-TpHOHOB, ObLIIa IIpeIOKeHA
peaKkuus B3aMMOAECUCTBUS COOTBETCTBYIOLINX alaMaHTHIICOIepKaluX 1,3-1n3aMenieHHbIX MOUYEBHH C OKCAJIUII XJIOPHUJIOM U MaJio-
HUWJI XJIOPUJIOM COOTBETCTBEHHO. [10TydeHHBIC COSTUHECHHUS C OTIMYHBIM OT YPEHIHOTO (papMakoQOPHEIM IEHTPOM OBLIH UCIIBITA-
HBI B KAYECTBE HHTHOUTOPOB PACTBOPUMON SIMOKCHATUAPOIa3bl yeaoBeka sEH.

HcxonHbie MOYCBHHBI OBUTH TOTYYCHBI B3aUMOJICHCTBHEM aJaMaHTIIICOACPIKAIINX aMUHOB C H30I[aHATaMH.

CuHTE3 aJaMaHTHICOAEPKAINX UMUIa30IUIuH-2,4,5-TpUOHOB U IPUMUANH-2,4,6-TPUOHOB OCYILECTBIISUIA B3aUMOIEHCTBUEM
COOTBETCTBYIOIIMX aJlaMaHTHIICOEp) AKX 1,3-1M3aMeIeHHBIX MOYEBHH C OKCAIUI XJIOPUAOM M MaJIOHUJ XJIOPUAOM.
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Paboma evinonnena npu gpunancoeoti noodepaicke Poccuiickozo nayunozo gonoa (epanm Ne 19-73-10002).
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CHUHTE3 U CBOVCTBA CONPSAXKEHHBIX Y3KO30HHbBIX
COEJJMHEHUH - HOBBIX DJIEKTPOHOAKIEINITOPHBIX
MATEPHUAJIOB 1JI1 OPTAHUYECKOM ®OTOBOJIBTAUKHN

Jsimmies U.B.,* Jlynonocos 10.H.,* IleperynoBa C.M.,** Cypun H.M.,* [lTonomapenko C.A.?

‘Uncmumym cunmemuyeckux nonumepuvix mamepuanog um. H.C. Enuxononosa Poccuiickoul akademuu
nayxk, 117393, Mockea, IIpogcoroznas yruya, 70,
e-mail: dyadischev_iv@ispm.ru
SUncmumym snemenmoopzanuyeckux coeounenuti um. A. H. Hecmesnosa Poccutickoti akademuu Hayk,
119334, Mockea, yn. Basunosa, 28

Opranunyeckue conaednbie dmeMenTsl (OCD) mpuBiIekiin K cede 00JblI0e BHUMAHKUE W3-3a MOTSHIINATA TPOU3BOJICTBA JICTKUX
M HEJIOPOTUX MMOKHX COJHEUYHBIX eMeHTOB'. B mociennee Bpems, Omarogaps JOCTIKEHHSM B pa3paboTke GOTOIIEKTPHUSCKUX
MarepuaioB U ONTUMHU3AIMH YCTPOUCTB, Mpou3BoauTeabHoCcTE OCD GbIcTpo Bo3pocia 10 17%?2. Takoit mporpecc BO MHOroM 00y-
CJIOBJIEH MCIIOJIb30BAHUEM HOBOTO MOKOJICHHS aKIENITOPHBIX MaTepHasoB - He(yJuiepeHOBbIX akientopoB (HDA).

B nauHo# pabote Obun cuHTE3UpOoBaHbl HOBbIe HDA Ha OCHOBE MOJHUIMKINYECKUX apOMaTHYSCKUX coenuHeHui. X cuuTe3
MIPOBOJIAT B HECKOJBKO cTaaui. CHavajga UCIONIB3ys PeaKUUU BHYTPUMOJIEKYIIPHOTO aHHEIMPOBAaHUS HUTpoapmieHoB no Kamo-
raHy, NoJy4aroT NOMHLIUKINYECKUE COeTMHEHNS, KOTOphIe BBICTYIAIOT B KauecTBe Kapkaca s noiaydeHus HDA. 3atem npoBoast
peakuunio N-aJKHJIMPOBaHUS KapKaca ¢ UCIOJIb30BAaHUEM PA3JIMYHBIX OPOMaJKaHOB, YTO TIO3BOJISET HACTPAaUBaTh PACTBOPUMOCTH
u (a3oBoe MoBeACHHUE 33aJaHHOTr0 Marepuana. DyHKIMOHATM3UPOBaHNE KapOOHMIIBHON TPYIIION JaHHBIX COSIMHEHHUH T03BOJISIET
nyTéM peakuuu KoHaeHcalu KHeBeHaresnsi BBOIUTD B IEJIEBYIO MOJIEKYITy CHIIbHBIE aKLEIITOPHbIE OJIOKH, KaK MHIAHANOHOBBIH 1
€ro MPOU3BOJHBIC, YTO MPUBOJUT K CYIIECTBEHHOMY CHIKEHHUIO ypoBHs sHeprun HCMO neneBbIx COeIUHEHUM U BMECTE C TeM
K YMEHBILECHHUIO MIMPUHBI 3alPeEHHON 30HBI U CMEILICHUIO CIIEKTPOB noriomieHus B OnmmkHui-MK nuanason cnekrpa. Beicokas
YHUCTOTA U 33JjaHHasl CTPYKTypa BCEX MOJYYEHHBIX COCAMHEHUH Oblia JI0Ka3aHa KOMIUIEKCOM COBPEMEHHBIX (PU3UKO-XMMHUECKUX
METO/I0B HccnenoBanus. MccnenoBansl HX ONTHYECKHE, TEKTPOXUMUYECKHE U OITOAIEKTPOHHBIE CBOUCTBA.

Jlureparypa

1. Inganis O. (2018). Organic photovoltaics over three decades. Advanced Materrials, 2018, 30, 1800388.

2. Meng L., Zhang Y., Wan X., Li C., Zhang X., Wang Y., Ke X., Xiao Z., Ding L., Xia R., et al. Organic and solution-processed
tandem solar cells with 17.3% efficiency. Science, 2018, 361, 1094-1098.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 21-43-00051.
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NMPUMEHEHME MTPOU3BOJIHBIX TETPA3OJIA U
MAPUIUHA JJISI CUHTE3A HUTOTOKCUYHBIX
KOMILJIEKCOB MEJIH(II)

Epevuna 10.A.,* JIugep E.B.,* Kiomosa JI.C.°

* Unemumym neopeanudeckou xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupck, np-m Axao. Jlaspenmuesa, 3
e-mail: julial 995@ngs.ru
 Hayuno-uccie0o8amenbCKuil UHCIMUNynm MoaeKyIsApHOU Ouono2uu u 6uopusuxu —
cmpykmyproe noopa3zoenerue OUL] OTM,
630117, Hosocubupck, yn. Tumarxosa, 2/12

AzoTcoziepxKaliye reTepoLHKIIbl IIMPOKO UCIIOIB3YIOTCSl B KAUECTBE CTPOUTEIbHBIX OJIOKOB IPH CHHTE3€ IMOTEHIHANBHBIX JIe-
KapCTBEHHBIX CPEJICTB, HOCKOJIBKY aTOMBI a30Ta CIIOCOOHBI JIETKO 00pa30BHIBATh BOJAOPOAHBIE CBSI3U C PA3IMYHBIMUA OHOJIOTHYECKH-
MU MHIIEHAMH. B yacTHOCTH, 00JIBIIION HHTEPEC BBI3BIBAET BO3MOXKHOE UCIIOIb30BAHUE TETPA30JIOB M MX KOMILJIEKCOB B MEUILINHE.
Ha ceropnsiiHuii ieHp u3BecTHO Oosee 20 pa3IMyHbIX BUIOB OHMOJIOIMYECKON aKTHBHOCTH COCAMHEHNUH, B COCTAB KOTOPHIX BXOIAMT
TeTpa3oNbHbIN K. OIHAKO 10 HEJJABHETO BPEMEHH TETPa30Jl M KOMILJIEKCHI Ha €0 OCHOBE PEJIKO N3YYaJIHCh B KAYE€CTBE IPOTHBO-
OITyXOJIEBBIX areHToB. OHON 13 BOBMOXKHBIX ITPUYHH SBISIETCS] CKIIOHHOCTh TETPA30JIOB K 00pa30BaHMIO MPAKTHYECKH HEPACTBO-
PHMBIX METAJUIOPraHUYECKUX KOOPIMHAILIMOHHBIX MOJIMMEPOB, YTO OrPaHUYMBAET UX HCIIOIb30BAHUE B MEAUIIMHE.

Hameit Hay4yHO# rpynie yaainoch YaCTHYHO PELINTh MPoOJIeMy pacTBOPHUMOCTH KOOPJMHAIMOHHBIX COEAWHEHUI Ha OCHOBE
TeTpa3ola 3a CYET CMHTEe3a Pa3HOJIMTaHIHBIX KOMIUIEKCOB C IPOM3BOIHBIMH TETpa3ojia W MUpUAnHA. B pamkax nanHoW pa®oTsl
CHUHTE3UPOBaH M OXapaKTEepU30BaH PsijJ LUTOTOKCHUYHBIX PAa3HOJIMIaHAHBIX KoMIiulekcoB Menu(ll) ¢ mpousBomHbIMH TeTpaszolna
(5-penun-1H-rerpazon (HL), S-merun-1H-Terpaszon, 5-6ensmn-1H-rerpazon) u nupuauna (2,2°-6unupunus, 1,10-peHanTpomus,
4,4’ -numernin-2,2’ -ounupuaut, 4,7-mumernn-1,10-penantponud (dmphen), 1,10-dbenantponun-5,6-auoH (phendione)). [Tonyuen-
HBIE COEIMHEHHsI OXapaKTEePU30BaHbl C IIOMOILBIO AJIEMEHTHOTO U peHTreHodasoBoro ananmmsa, MK- u SI1P-cnekrpockonuu, Tep-
MOTrpaBUMETPUH. MOJIEKYIISIPHBIE U KPUCTAJUIMYECKUE CTPYKTYPhl HEKOTOPBIX COEJAMHEHUH YCTaHOBJICHBI C IIOMOIIBIO PEHTI€HO-
CTPYKTYpHOTO aHajm3a. MccinenoBanue IMTOTOKCHYECKOH aKTUBHOCTH MTPOBOIMIIOCH Ha KIETOUHBIX JHHUsIX Hep2 (kapiuHOoMa rop-
tanu), MCF-7 (aneHokapiuHoMa MosiouHoH xkene3bl) 1 HepG2 (renarokapunHoma) ¢ nomornsto npudopa IN Cell Analyzer 2200.
ITokazano, uto [Cu,(dmphen),L,] u [Cu(phendione)L,] o6nanator Oonee BBICOKOH UTOTOKCMYHOCTBIO, YEM LUCILIATHH U KapOo-
IUIATHH B OTHOIIEHUU BCEX UCIIOJIb30BAHHBIX KJIETOUHBIX JIMHUH.

Hccnedosanue svinonneno npu gunancosoi noodepoicke PODU ¢ pamkax nayunoeo npoexma Ne 20-33-90092.
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CHUHTE3 HOBbIX BOPOHAUIIMPPOMETEHOB (BODIPY)
U U3YUYEHUE UX ®JTYOPECHEHTHBIX CBOHICTB

Edumor 1.B.,* MareeBa M./I.,° Bocpecenckmii JI.I.?

“Poccutickutl Ynueepcumem J{pyacovt Hapooos, 117198, Mocksa, yn. Muxiyxo-Maxknas, 6
SUncmumym nepmexumuuecxozo cunmesa um. A.B. Tonuuesa Poccuiickoti Akademuu Hayk, 119991, Mo-
ckea, Jlenunckuti npocnexkm 29,
e-mail: ilya.efimov00@gmail.com

BODIPY - 4,4-nudrop-4-6op-3a,4a-nqua3anHialieH - MpeACTaBIseT co00i ()YHKIMOHATIBHBIA KPACUTENh C MajbIM CIABHIOM
Crokca, MOIVIOIEHNEM H U3JTy4YeHHEM B Y3KOW 00JIaCTH, BHICOKMM KBaHTOBBIM BBIXOIOM ()TyOPECLEHIINH, OTCYTCTBUEM YYBCTBH-
TENBHOCTH K MOJAPHOCTH 1 pH, a Takke CTabMIIbHOM XMMHUUYECKOH CTPYKTYypoii'. Panee 6110 mokazano, uto BODIPY reHepupyor
aKTHBHBIE (DOPMBI KUCIIOPOJA TIPU ONTHYECKOM OOIYYEHHH U MOTYT MCIIOJb30BaThCS JJIsi MHAKTHBAIIMY BBHIOPAHHBIX OCJIKOB WIIU
JUTSL AHIYUPOBAaHHOTO CBETOM YHHUTOXCHHUSI KIIETOK .

8]
Ar N\ i ArCHO 2.DDQ
ﬁ .-_-
H cat. TFA 3. DIPEA. BF:*OEt,
la-c 2a-n

Ary = CgHs 4-CICgH, 4-BrCgH,
Ary = Ph, 4-BrCgH, 4-CICgH, 4-BrCgH, 2-BrCgH, 4-CH;CgHy
4-OCH;CgH, 2-CH;CgH,

Cxema 1. Cunmes BODIPY ¢ apounvhvimu 3amecmumensmu 8 1, 7-nonoxceHusx.

Panee, Hamu OBIT pa3paOoTaH HOBBIA METOJl CHHTE3a paHee He ONMMMCAHHBIX 2,4-TH3aMeIIeHHBIX TUPPOIIOB C pa3IMIHBIMH apo-
WIBHBIMH 3aMECTUTENSAMHE B 4 monoxkenun”. [TomydeHHbIe TIPOAYKTH OslTH BoBieueHs! B cuHTe3 BODIPY. IpemioxkeHHas HaMu
cXeMa BKJIFOYAeT M3BECTHYIO KOHJECHCAINIO HCXOAHOTO MTUPPOJIa C albIeTHA0M, JalbHENIIee OKICICHIE IPOAYKTA 2a-N, U [IAKIH-
samuro B mpucyTcTBun DIPEA ¢ BF,OFEt, ¢ o6pazosanneM npomykra 3a-n. Y BCeX NONTYYEHHBIX COETMHEHNH OBLIM 3apETHCTPHPO-
BaHbI CHEKTPHI afcopouun U (iryopecnenmu. CoequHEHNS TOKa3all BEICOKOE 3HaYEeHIE KBAHTOBOTO BBIXO/A.

Jluteparypa

1. Miiller B.J., Borisov S.M., Klimant 1., Adv. Funct. Mater. 2016, 26, 7697.

2.JiY,, Li-Jun X., Chen L., Guo X.-F., Wang H., Zhang H.-J., Talanta, 2018, 181, 104.

3. Efimov L.V,, Matveeva M.D., Luque R., Bakulev V.A., Voskressensky L.G, Eur. J. Org. Chem., 2020, 9, 1108.

Paboma evinonnena npu punancosoti nooodepocke PODU, npoexm 20-33-70074.
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BBICOKOHEPITETUYECKHUE KOMBUHAIINHU
OYPOKCAHA U 3,3-AUHUTPOA3SETU/INHA

Aniann E.C., @epurrar JLJL.

Uncmumym opeanuueckou xumuu um. H.J[. 3enunckoco PAH
119991, Mocksa, Jlenunckuii npocnexkm 47
e-mail: eszhilin@gmail.com

A30T-KHCIIOPOJHbIE CHCTEMBI PacCMaTPUBAIOTCS KaK IEPCIEKTUBHBIE JHEPrOEMKHE COEIMHEHUsS M SIBISIOTCS Ba)KHEHILIH-
MU (pyHKIMOHAJIBHBIMU BBICOKORHEPreTHUeCKMMHU Marepuanamu (BOM). VYBenudyeHnue copepikaHusi a30Ta M KHCIOpPOAa B OIHOM
MOJIEKYJIe IPUBOAMT K YIYULICHHUIO €ro NMPHKJIaJHbIX CBOWCTB, BKIOYAIOUIMX HOBBIIICHHE SHTAJIBIINK 00pa30BaHusl U KUCIOPO/-
Horo OajiaHca, OIHAKO TAaK)K€ MOXKET MOBBICUTHh YYBCTBUTEIBHOCTh COEIMHEHUsS] K MEXaHWYEeCKUM BO3AeHCTBUSAM. CTPYKTypHas
¢dyHnkumronanuzaus BOM urpaer Kio4yeBylo posib B pa3pabOTKE HOBBIX BBICOKOIHTAIBIMHHHBIX COCAMHEHHUH C ONTUMAaJIbHBIMU
XapaKTepUCTUKaMH, ITPU ITOM KOMOMHUPOBaHHE B OJHOW MOJIEKYJIE Pa3JIMYHBIX FETEPOLMKIIOB paccMaTpUBaeTcs Kak Hauboiee
NIpUBJIEKATENIbHASL pealn3alys Takoro rmoaxona. B Hacrosimieil pabore ObLIM CHHTE3UPOBaHbI HOBbIE KOMOMHAIMU (DYPOKCaHOBOTO
1 3,3-AMHUTPOA3CTUIMHOBOTO IIMKJIOB HA OCHOBE MOCIIEIOBATEIILHBIX TpaHchopManuii 4-aMuHO-3-a3u0kapooHmidyporcana 1.

o)
M EEWD4 oW 3<M1‘q‘32

NG e N'.D'N'C}
0 G 3
OyN NO
H2”>_2L Ny NHxHCI HENJ N2 NO,
LI \ - NDQ e 02N
N‘D‘NLD_ EtaN NO “D DLNK ;N ZE

1 2 N
N._N

CHHTeTHYEeCKHI TOAXO0/] BKIIIOYAET B ce0sl HyKJIeO(DHITbHOE 3aMelIeHHE C y4yacTHeM 3,3-AMHUTPOA3eTUANHA U TTOJyYeHHEeM aMH-
Jla 2 ¢ ero MOCIEeAYIONM OKHCIEHHEM 10 a30 U HUTPOIIPOU3BOIHBIX 3 U 4, COOTBETCTBEHHO. JIJI1 CHHTE3UPOBAaHHBIX COCAMHEHHUH
2-4 OBUTH ITPOBEJICHBI AKCIIEPUMEHTAJIbHBIE OLICHKH (PU3NKO-XMMUYECKUX U JETOHAIIMOHHBIX IaPaMETPOB.

Paboma evinonnena npu gunancosoii nodoepocke epanma Munucmepcmea gvicuie2o obpasosanus u Hayku P® (coenawenue
Ne 075-15-2020-803).
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TEPMOJUHAMMYECKHUE ACNEKTBI MEK®A3HBIX
PABHOBECHUIA U TPAHC®OPMALIUI MOJIUMOPOHBIX
MOJUPUKALIAA METUMA3O0JIA

3axapsiues /I.B., @aiizyniaun P.P., Caiipuna A.®., Jlogounukosa O.A.

Hnemumym opeanuueckoii u ¢husuyecxou xumuu um. A.E. Apbyszosa
@UL] Kazanckuii nayunoii yenmp PAH, 420088, 2. Kazanw,
vi. Akademuxa Ap6ysosa,8,
e-mail: dzakhar@iopc.ru

Metonom JICK u3yueHo TepMOXHMHYECKOE NTOBEICHHE JEKAapCTBEHHOTO MpemnapaTa MeTuMasona. Ha ocHOBaHNYM MOTy4eHHBIX
JIAaHHBIX YCTAHOBIICHO, YTO METHMa30Jl 00pa3yer ABe NoIMMOp(dHbIe KpUCTAIMYecKre MoauduKaiuu - o, f. COpoTHOLIEHHUS CBO-
OOIHBIX PHEPIH COCTABIAIONINX CHCTeMY (Da3 MpeNCTaBIeHbI B BU/IE SHEPIeTHYECKON THarpaMMBl.

0

AG.kJ mole™

5

50 100 T.°Cc 150 20 30 40 50 &0

ITokasaHo, uto a3a o TEPMOIMHAMHUYEMKH CTa0MIFHA BO BCEM TEMIIEPAaTypHOM HHTEpBaje, U CYIIECTBYET B BHAE IBYX MO-
IuUKAIANA, MEXIY KOTOPEIMH B oOkpecTHOCTH ~60°C HabmonaeTcst 00paTUMBIil TBEPAOTEIBHBIN ITEPeXo]] ¢ HU3KOU dPPEeKTHBHOM
sHTanenuer (~ 100 Jx/mons). larHas TpaHcopMaIiist MOXKeT OBITh onrcaHa Kak (a30BBIi ITepexo]] BTOPOTO poaa. YCTaHOBIICHO,
YTO KPUCTALTU3AINH TEPMOIMHAMUYIECCKH CTa0MIFHON O-MOMU(PHUKAINN MIPEIMIECTBYeT 00pa3oBaHue MeTacTaOMIBHON POPMEI 3,

CIocoOHOM K OBICTPOH CIOHTaHHOI TBepao(da3Hoi TpaHchopManny B a-¢asy.

Paboma evinonnena 3a cuem cpedcmes epanma PH® 17-13-01209
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HOBBIE COEJIJUEHUA HA OCHOBE 1-2-ITIUPUINJT)-
HHUAPA3OJIA UIA CEJIEKTUBHOI'O CBA3bIBAHUSA
F-2JIEMEHTOB

Heanos A.B., Aopamoa O.U., bopucosa H.E., Marsees I1.H.

Xumuueckui paxynomem MI'Y, 119991, Mocksa, Jlenunckue Topwi 0. 1, cmp. 3
e-mail: phthalivi@gamil.com

Jast o hexTrBHOTO CBS3BIBAHUS U TPYIIIOBOTO pasaeneHus 4-f u 5-f-37eMeHTOB MPUMEHSIOTCS CUCTEMBI, COJIEPIKAIINE )KECTKHE
(KuCIOpOAHbIE) ¥ MATKHE (a30THBIE) LIEHTPHI CBA3bIBAHUS. MICTOUHMKOM MSATKHUX LEHTPOB OOBIYHO SIBJISIOTCS TE€TEPOLUKINYECKHE
coemuneHus (mupuaud, 2,2°-6unupuant, 1,10-Gpenantponun u T.0.)'. OmHcaHO MPUMEHCHHE MUPA30JI-MHPHINHOBBIX CTPYKTYP
JUTSL pa3meNieHus mapsl eBponui-amepuruii’. OfHAKO, 10 HACTOSIIETO BPEMEHH B HAyYHO-TEXHHUYECKOI JIUTEpaType OTCYTCTBYIOT
cBeJlleHUs1 00 UCIOIb30BAaHUHU B KOMILIEKCOO0pa30BaHUH ¢ f-3/ieMeHTaMu MUPa30JIIUPHIMHOB, COACPKAIINX KUCIOPOIHBIE CalThI
CBS3BIBAHMUS.

Hamu npeiokeHa u paspaboraHa ynoOHasi cxeMa CHHTe3a MOHO- U AMaMHJ0B 1-(2-mupuani)-S-apuinupason-3-kapOoHOBBIX
KHCJIOT, SIBJISIFOINUXCS ONM3KHUMHU CTPYKTYPHBIMHU aHAJIOT'aMHU THAMHJIOB 2,2’ -Oumupuui 6,6’ -1MKkapOOHOBON KUCIOTHI:

x ®
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B3anmopeiicTBue MOMyYEHHBIX JIUTAHOB C COMSIMU JTAHTAHOWUOB U aKTHHHU/IOB IIPHBEJIO K 00Pa30BaHUIO KOMIIJIEKCOB C pa3ind-
HBIM COOTHOMIEHHEM MeTaul-muradj. CocTaB U CTPOCHUE KOMIIIIEKCOB YCTaHOBJIEHBI HA OCHOBAHUH IaHHBIX MacC-CIIEKTPOMETPHU
u PCA.

HccrnenoBanus SKCTPaKIMOHHONW CITIOCOOHOCTH MOMyYSHHBIX COSIMHEHHUH 0 OTHOIICHHUIO K TTape eBpONHi-aMepHIINi TTOKaza-
JIO TIEPCHEKTUBHOCTD MX HCIIOIB30BAHMUS B MPOIEcCax pas3/iesieHNs JAaHTAaHOUJOB M aKTHHUAOB MPHU MepepaboTke 0TpabOTaHHOTO
SIIEPHOTO TOTIIINBA.

JIuteparypa

1. M. Alyapyshev, V. Babain, N. Borisova, 1. Eliseev, D. Kirsanov, A. Kostin, A. Legin, M. Reshetova, Z. Smirnova, Polyhedron,
2010, 29, 1998

2. Xiuying Yang, Dongping Su, Lianjun Song, Xueyu Wang, Qian Xiao, Qiuxia Feng, Songdong Ding. Separation and Purification
Technology 2020, V. 232, art. Nel115969.

Paboma evinonnena npu gpunancosoti noodepacke Poccutickoeo Hayunozo @onoa (npoexm 20-73-10076).
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TETPA- U OKTASAMEILIEHHBIE BUCOTAJIOINNAHUHBI
JIIOTELUA: QJJIEKTPOXUMHNYECKUE
U CEHCOPHBIE CBOMCTBA

HNeanosa B.H., bacosa T.B.

Hnemumym neopeanuuecxou xumuu um. A.B. Huxonaesa Cubupcrkoeo omoenenus
Poccuiickou akaoemuu nayx, 630090, Hosocubupck, [lpocnekm Axademuxa Jlagpenmvesa 3,
e-mail: vivanova@niic.nsc.ru

Braronapsi cBouM MoJTyIIpOBOTHUKOBBIM CBOMCTBaM, (rajoiaHiHbl MeTauioB (MPc) HaxoasT akTHBHOE IPUMEHEHHE B Kade-
CTBE YyBCTBHUTEIbHBIX CJIOEB JIEKTPOHHBIX YCTPONCTB, TAKUX KaK TPAH3UCTOPBI, AUOBI U XUMHUECKHEe ceHcopbl. MPc nemMoHcTpH-
PYIOT BBICOKYIO XMMUYECKYI0 H TEPMHUECKYIO CTAOMIIBHOCTD M PACTBOPUMOCTH B LIMPOKOM JIMANa30HE OPraHUYECKUX M BOIHBIX
pacTBOpHTENIEH, TOITOMY TOHKHE IUIEHKH MOTYT OBITH IOJyY€HBI C MOMOILIBIO BBICOKOTO BaKyyMa M PacTBOPHBIX TEXHOJOTHIL.
CrpykTypa u cBoiicTBa MPC 1 X IJIEHOK CHJIBHO 3aBUCHUT OT 3aMEIEHHsI LIEHTPAIbHOIO aTOMa MeTajula MJIM BBEIEHHS aKLEeNTOp-
HBIX WM JOHOPHBIX 3aMecTUTe]eld B MakpoKoiblo (ramouuanuna. Cpean (TajonuaHMHOB METaJUIOB 0CO00€ BHUMaHUE MHO-
TUX UccnenoBaresiell npueiekaoT oucdranomuanunsl motenus (LuPc,), 00manaomux BbICOKOH cOOCTBEHHOH IPOBOAUMOCTBIO H
sHeprueit aktuBammu 1o 0,5 3B.

B nanHoii pabote ObUTH CHHTE3UPOBaHbI M 0XapaKTePH30BaHbl TETPa- U OKTa3aMelleHHbIe OMc]TantonnaHuHbI JIOTEIHNs, COIep-
Kaliye (TPUOKCUITHIICH)THA- U (TPUOKCUATUIICH )OKCU-coenHenus. VicenenoBano BiusiHue rerepoaroma (S uin O) 1 KoiruecTsa
3aMecTUTesIel B MaKpOUMKIaxX (pTaloNUaHuHa Ha X JIEKTPOXMMHUECKHE CBOMCTBA U PEaKlMIO CEHCOpa Ha aMMHaK.

IInenkun Bcex UCCeN0BaHHBIX MPOu3BOAHBIX LuPc, mponeMoHCTpHpoBanu oOpaTuMblii XeMUPE3UCTHBHBINA CEHCOPHBIH OTKIIUK
Ha ammuaxk (0,1-50 ppm) npu koMHaTHO# TeMneparype. bbiio mokazaHo, 4To IJIEHKH OKTa3aMeIeHHBIX ONC(TAIOIMaHHHOB JIIOTE-
LSl IEMOHCTPUPYIOT OoJiee BHICOKUI XeMHPE3UCTHUBHBIH CEHCOPHBIN OTKIIMK Ha aMMHAaK 110 CPaBHEHUIO C TETpa3aMeleHHbIMH. B
CBOIO 04Yepe/ib, PTaonuaHuHbI ¢ (TPHOKCUATUIIEH )OKCH-3aMECTUTEIISIMU UMEITH 00JIee BBICOKHI CEHCOPHBII OTKIIMK 10 CPaBHEHUIO
¢ (ranonuanuHaMu ¢ (TPHOKCHITHIIEH)THA-COEIMHEHUSMH, YTO KOPPEIUPYET C yMeHblueHUEM 3Hauyenus AE . monyueHHbIM B
pe3yabrare JeKTPOXUMUYECKUX HCCIeIoBaHUNA. MakcuMallbHas YyBCTBUTEILHOCTD K aMMHAKy C PaCYETHBIM IIpEesioM O0Hapy-
xenus 0,08 ppm Habmonanack mis npoussoaHoro LuPc, -4 ¢ 661bmum konudectsoM 3amectuteneit OR.
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JBYXCTAJIUNHBII CUHTE3 1,4-TUTUJPONMUPUIAZUHOB
U3 AUETWIEHA, KETOKCUMOB U TUJIPA3UHOB

HUBanosa E.E.

@I'FYH Uprkymckuii uncmumym xumuu um. A.E. @asopckoeo CO PAH,
664033, . Upxymck, yn. @asopckoeo, 0. 1,
e-mail: ev_zol@jirioch.irk.ru

5-T'MAPOKCUITUPPOIIUHBI TPEBPATHINCH U3 IK30THUECKUX COSTUHEHHH B JOCTYIHBIN KJIaCC MPEACTABUTEINEH TMPPOIBHOTO Psijia
Omarozaps pa3paboTKe UX CHHTE3a U3 AllETHICHOB U 6Mmop-alKWI(IUKIOATKHI)KETOKCHMOB B CYTIEPOCHOBHBIX cpefiax. !

R? R3 R?
R‘TH\RS KOH/H,0/AMCO Rii_i\o
= 4 -
| + HCZCR R4 A~oH
""LDH
29-44%
R' = apun, retapun; R? = R* = Me unu R%-R? = (CH,)s;
R*=H, Ph;

B nokmame OymeT mpencTaBieH CENEKTUBHBIA CHHTE3 |,4-IUTHAPONMUPUIA3HHOB Ha OCHOBE KHCIOTHO-KATATUTHYECKOW pe-
IUKITM3AIMA 5-THAPOKCUITUPPOIMHOB MO ICHCTBUEM THAPA3HHOB? M (BYHKIIHOHAIBHBIX MPON3BOIHBIX. >

Rz e CF,COOH R® R* R®=ankun., apun-,
MeCN, A, 1-54 R_TZL\S retapun; C(O)NH,;
+ RONHNH, N o~ R C(O)NHPh
372 N=N - 38 npumepor
ME%II:\ISC;E gi: RS oo B 808%)
RENHNH, HN CF,COOH 1Rz A
R®=COR H H NH MeCN, A, 3y i N 9 npumepoB
R! = apun, rerapun; . Y—o - =0 (20-74%)
RZ=R3=Me unu RZ-R? = (CH,)s; RS 5 npuMepos RE
R?=H, Ph; {57-93%)

Jluteparypa

1. Shabalin D.A., Dvorko M.Yu., Schmidt E.Yu., Protsuk N.I., Trofimov B. A. Tetrahedron Lett. 2016, 57, 3156.

2. Shabalin D. A., Dvorko M. Yu., Zolotareva E. E., Ushakov I. A., Vashchenko A.V., Schmidt E. Yu., Trofimov B. A. Eur. J.
Org. Chem. 2017, 4004.

3. Shabalin D. A., Ivanova E. E., Kuzmin A. V., Dvorko M. Yu., Schmidt E. Yu., Trofimov B. A. Synthesis, 2018, 50, 4982.

4. Shabalin D. A., Ivanova E. E., Ushakov [.A., Schmidt E. Yu., Trofimov B. A. Beilstein J. Org. Chem., 2021, 17, 319.
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KBAHTOBO-XUMHNYECKHUE PACYHETBI U UCCJIEAOBAHUE
JIOMUHECHEHTHBIX CBOMCTB
1-(1H-BEH3UMHUIA3OJI-1NJI-METUJI)-1H-BEH30TPUA30OJIA
N KOMIIVIEKCOB PEJAKO3EMEJIBHBIX METAJIJIOB HA
EI'O OCHOBE

Heanosa E.A.,»® CmupnoBa K.C.,* Jlugep E.B.*°

* Unemumym neopeanudeckou xumuu um. A.B. Huxonaesa CO PAH, 630090,
Hosocubupck, npocn. Axademuxa Jlagpenmuesa, 3
® Hosocubupckuii 2ocyoapcmeennwlii ynusepcumem, 630090, Hosocubupck, yi. Iupozosa, 1
e-mail: e.ivanova4@g.nsu.ru

[TpousBoaHbIe OeH3MMHA30I1a U3BECTHBI OJlaroiapsi X IHUPOKOMY NPUMEHEHHUIO B (hapMaKoJIOTHH U MeaulrHe. B cBoto ove-
pelb peaKo3eMeIbHbIE METAILIBI TPOSIBIISIFOT BBIPa)KEHHbIE JTIOMUHECIIEHTHBIE cBOHCTBA. OOBEIMHUB JIMTAH]l M JJAHTAHU B OJJHOM
KOMILJIEKCHOM COEMHEHHH, €r0 MOKHO HCIIOJIb30BaTh B KaueCTBE JIFOMUHECHEHTHON METKH ISl BU3yaJIM3alll MOJIEKYJISPHBIX
MHUIIIEHEH B KIIETKaX.

[Tonyuen wm oxapakTepu3oBaH psii KOOPAMHAIMOHHBIX coeanHenuit nantanupoB(Ill) c¢ 1-(1H-Oensumunazon-1un-me-
Tri)-1H-0en3orprazonom. C MOMOLIbIO PEHTIEHOCTPYKTYPHOI'O aHAIN3a YCTAHOBJIIEHBI CTPYKTYPBI IOJYYEHHBIX KOMILJIECKCOB U
MOKa3aHa MOHO/ICHTATHAs! U OMJICHTaTHO-MOCTHUKOBAs KOOPIUHAIMS JIMT'aH/1a aTOMaMH a30Ta OEH3MMH1a30JbHOTO ¥ OEH30TpHa30-
JILHOTO IIMKJIOB.

HccnenoBanusi (OTONOMHHECIIEHTHBIX CBOMCTB T0Ka3aJio, YTO JIMIaHA OOnanaeT (QroopecleHrel, 3aBUCSIIeil OT JIMHBI
BOJIHBI BO30YXkJIeHUs. B criekTpax sMUCCHM KOMIUIEKCOB HAOIIONAETCs TIOJIHBIN MM YaCTHYHBIH MEPEHOC SHEPTUH C TPUILIETHOTO
YPOBHSI JIMTaHa Ha SMHCCHOHHBIA YPOBEHb MeTaiuia. [Ipu 3TOM BpeMsl KHU3HU BO30YXKIEHHOTO COCTOSIHUSI YBEIHMYMBACTCS, YTO
npuBoAUT K (ochopecueHmm.

KBaHTOBO-XMMHUUECKHE pacueThl IIOKa3alid, YTO MPH MEPEHOCE PHEPIHU B JIMTAHAE IPOUCXOAAT T—* Mepexo/sl ¢ parMeHra
OCH3MMUIA30JIBHOTO KOJIbIIa Ha OeH30TpHa3oibHOe (puc. 1).

Pucynox 1. Paccuumannsie HOMO (cneea) u LUMO (cnpasa) ona aueanoa.

Hccnedosanue svinonnerno 3a cuem epanma Poccuiickoeo nayunozo gponoa (npoexm Ne 20-73-10207).
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CHUHTE3 U XAPAKTEPUCTUKA IOP®PUPAZUHOB U
KOPPOJIABUHA KPEMHMUS(IV)

Heanosa C.C., MopeBa M., Pomanos K., Ctyxun I1.A.

Hsanosckuti 20cy0apcmeeHHblil XUMUKO-TNEXHOI02UYECKUU YHUugepcumen,
153000 Hsanoso, lllepememesckuii npocnekm 7
e-mail: svsiv@isuct.ru

[Mopdupazunsl (Pz) — MakporeTepoUKINUECKIE COSANHEHUS, COCTOSIINE U3 YEThIPEX MUPPOJILHBIX KOJIEI, COCAMHEHHBIX Ye-
pe3 mez0-aroMm azora. CoenunHeHus terpabensonopupasnHoB ¢ kpemMHueM(1V) nepcneKTUBHBI sk UCIIOJIb30BaHUS B Pa3IMuHbIX
001acTAX, TAKUX KaK KaTalli3, TEXHOJIOTHs OPraHUYECKHX COMHEYHBIX 3IEMEHTOB WK (OoToAnHAMHUYecKas Tepanus 2. Moxudu-
kanus Pz Makpomykia myTeM ero cxatus 3a c4eT yAaJIeHUs OJHOTO Me30-aToMa a30Ta ¢ 00pa3oBaHHeM KkoppoiasuHa (Cz) CUIIbHO
H3MEHSIET CIEKTPajIbHbIE CBOMCTBA MaKPOLMKINIECKOTO XpoModopa, BiIuseT Ha ero Gorodhusnueckoe, 3IeKTPOXUMUYECKOE ITOBe-
JieHue (CM., HapuMep, ).

B nanHoitpaboTenprTeMIIaTHOW TeTpaMepr3aliii JMUIMIHOMMHU I AM (e HUITMATIEMHOBOMKHCIIOThIBIIepBhienonyyeH Si(1V)okradenu-
nopdupasuH 1, 1 Ha ero 0CHOBE - TPUIPOIIICHIOKCH3aMeIeHHbIE KOppoia3uH 2 U nopdupasuH 3. PaccmaTpuBaroTcst CrieKTpaib-
HBIE CBOWCTBA IOJyYSHHBIX COSIMHEHHH, a TAK)KE BIMSHHUE «CKaTus» Makpolukia (Pz—Cz) Ha ux ¢poro-xummyeckue CBoicTBa U
CIOCOOHOCTH K F'eHepaluy CHHIJIETHOTO KUCIOPOJa.

| NH
@
NH
SiCl, i
on 2 LSiCzPhy 3 L,SiPzPhg
\ L= OSI(C3H7)3 )
Cl,SiPzPhg (C3H,);CISi, Mg T
1 Py A\, Ar

Jluteparypa

1. X.-F. Zhang, Coord. Chem. Rev., 2015, 285, 52-64.

2. E. van de Winckel, et al., Dyes and Pigments, 2017, 145, 239¢245.

3. H. Raboui, A.J. Lough, A.M. Szawiola, T.P. Bender, Inorg. Chem., 2018, 57, 5174—5182.

Paboma evinonnena npu gunancosoni noddepocke PODU, npoexm 20-53-26004
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TPUIIUAHO3SAMEIIEHHBIE 2,2°-BUITUPUIUHBI — HOBBIE
OJIYOPECHEHTHBIE XEMOCEHCOPDBI

Uesses M.IO., Maiiopos H.C., llnminkosa M.A.

Yysawickuti cocyoapcmeenusiii ynusepcumem umenu U.H. Yivsanosa,
428015, Yeboxrcapwi, Mockosckuti npocnexm 135,
e-mail: hiliam@bk.ru

2,2’-bunupuand (biPy) 1 ero npon3BogHbIE — OHH U3 CAMbIX U3BECTHBIX U IIMPOKO HCIOJIb3YEMbIX OPraHWYEeCKUX JIUI'aHI0B
B KOOPJMHAIIMOHHON XUMHUH'. OCOOBIN HHTEPEC HPEACTABISIOT OUITUPUANHOBBIE CTPYKTYPBI co cBOOOaHBIM NH-(hparmentom. Ha-
npumep, nupuanH-nupua-2-oHsl (biPy-0O) 3apexomenioBaiu ceds B kauecTse 3QHEeKTUBHBIX (ITyOpECIEHTHBIX XEMOCEHCOPOB ISt
OIpe/ieNICHUsI HOHOB [IMHKA U KaJIMHS’.

[TpousBonubie nuumanoMerTwinaeH-1,2-nqurunponupuarta (TCbiPy) MoxHO cuurtarh ananoramu nupuna-2-onos (biPy-0).
DJIeKTPOHOAKLENTOPHBIH dPPEKT JUIUAHOMETIINACHOBOTO ()parMeHTa CPABHHUM C BIUSTHUEM OKCOTPYIIIIbL, 8 HAIMYUE SK30IUKIIH-
YeCKOil IBOMHOMN CBSI3M COXpaHsIEeT BO3MOXKHOCTD JUISI TayTOMEpHH. [IpHcyTCTBHE TOMONHUTEIBHOM IHAaHOTPYIIIB! B TPETHEM I10JI0-
xenuu ckenera TChiPy eie Goibiie moBbimiaeT KUcIoTHOCTs NH-pparmMenTa u crioco0cTByeT 00pa30BaHUIO YCTOMYMBBIX KOOP-
JUHAIMOHHBIX CTPYKTYp C METaJlJIaMd M aMHHAMH, JIIOMUHECLIEHTHBIE CBOMCTBA KOTOPBIX OyAyT HAIPSIMYIO 3aBUCETh OT MPHUPOJIBI
KaTHOHA, a 3HAUYUT MOTYT OBITh HCIIOJIb30BAHBI JUISL €10 JIETEKTUPOBAHHS M KOJIMYECTBEHHOTO OINPEEICHUS.

R ; NO,
|" R o R +H A@ @
- h N’ - h H O N CM . ..[?_} .......... ( _h.} ........... [.c.} ........
~_N >_N Ho : OMe N(Me), @,N{Ph}z
HEANN G
biPy biPy-0 TCbhiPy (d) (e) if)

Hamu niperuioxeH opurrHaAIBHBIN MOAXO K CHHTE3y paHee HeM3BECTHBIX [IMaHO3aMEIIeHHBIX IPON3BOAHBIX 2,2’ -OnnupuanHa
(TCbiPy), n3yueHbl UX CHEKTPaIbHO-(IIyOPECIIEHTHBIE CBOWCTBA, a TAK)KE BBISIBICHA BO3MOXXHOCTDH CEJIEKTHBHOTO OTPEEIICHNUS
KaTHOHOB MEJH B BOIHO-OPIaHUYECKOH cpere.

Jluteparypa
1. Constable E.C., Housecroft C.E. Molecules, 2019, 24, 3951.
2. Hagimoria M., Mizuyama N., Tominaga Y. et al. Dyes and Pigments, 2015, 113, 205

Hccredosanue evinonnerno 6 pamxax epanma Ipesudenma Poccutickoii @edepayuu 015 20Cy0apcmeeH o NO00EePHCKU MOTOObIX
poccuiickux yuenvix, npoekm MK-708.2021.1.3, coenawenue Ne 075-15-2021-082.
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PET'MOCEJEKTUBHBIA CUHTE3 TUA3O0JUJIUH-4-OHOB U
X TUCIHHAPOITPOU3BOJHbBIX

HNsmecthe A.H., I'azueBa I'.A.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: nebeli@mail.ru

3HAYHTETBLHYIO TPYITY (apMaKOIOrHYECKH aKTHBHBIX THA30JIUIMH-4-0OHOB COCTABIAIOT POLYKTHI X ajIbI0dLHON KOHIEHCa-
[[MH C M3aTUHAMH ¥ apOMATUUCKMMHU allbIETHAAMHK', HHTEHCUBHOE M3y4YEHHE KOTOPBIX ONPENEISIETCS U BO3MOXKHOCTBIO TOTyUESHUS
Ha MX OCHOBE Pa3JIMYHBIX JAUCIUPOCOWIEHEHHBIX THA3OIMIUH-TUPPOIUIAH-UHI0JIOB, SIBISIONMXCA CTPYKTYPHBIMU aHAJIOTaMH
psiaa IPUPOTHBIX ANKAIOUIOB, TAKMX KaK XOPCHUIMH M 3JTAKOMHUH, a TAKXKE TPOTHBOOIIYXO0JIEBBIX TPENApaToB Kaacca JUCITUPOMH-
JIOJIMHOHOB?.

Hacrosas pabora mocBsiieHa pa3paboTKe PErHOCENEKTUBHBIX TOAXONOB K MONYYEHHIO THA30IMIUH-4-OHOB 10 PEAKIUH
1,4-mu3aMeneHHbIX THOCEMUKAPOA3HUIOB C STHIXJIOPALIETATOM, a TAK)KE CHHTE3Y Ha X OCHOBE JAUACTEPEOMEPHO YMCTHIX AUCITUPO-
NPOU3BOIHBIX, OCHOBAHHOMY Ha TPEXKOMIIOHEHTHOM peakuuu [3+2]-IumoispHoro MUKIONPUCOSINHEH S OKCUHION- U apHIMETH-
JIMIEHIIPOU3BOAHBIX THA3OIUINH-4-OHOB ¢ a30METHHOBBIMHU HITUIAMHU.

R'=Me, Et, Gy, Ph; R%=Me, Et, i-Pr, Cy, (R)-PEA; R3*=H, Me, Et, Bn; R*=5-NO., 6-Cl, 7-Me

ITo pe3yibTaramMm pa60T1)1 NoJIyucHa npeaACTaBUTCIIbHAA CEPUA UCXOAHBIX MCTUJICHAKTHUBHBIX TI/IaBOJ'II/I)II/IH-4-OHOB, X OKCUHIOOJI-
1 apUJIMCTUIIMACHIIPOU3BOAHBIX, 4 TAKXKE pa3HOO6paBHI)IX 10 CTPOCHUIO )II/ICHI/IpO(TI/Ia3OJ'II/I)II/IH-I'[I/IppOJII/II[I/IH-I/IHJ:[OJ'IOB) C Xopouiu-
MH BBIXOJaMMH.

Jluteparypa

1. Tomasic T., Masic L. P. Curr. Med. Chem., 2009, 16, 1596.
2. Maheswari S.U., Balamurugan K., Perumal S., Yogeeswari P., Sriram D. Bioorg. Med. Chem. Lett., 2010, 20, 7278.

Paboma evinonnena npu noddepoicke epanma PODU, npoexm 20-03-00765
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CHUHTE3 IATU- U IECTUYJIEHHBIX 'ETEPOILIUKJIOB U3
4-'NAPOKCHU-3,5-IU-TPET-BYTUJIOEHUITJIMOKCAJIA

Uinbros K.B., I'maakux A.A., Komeaer B.H.

PI'Y negpmu u eaza (HUY) umenu U.M. I'yoxuna, 119991, Mockea, Jlenunckuti npocnexm, 635
e-mail: ilkov.k@gubkin.ru

APUITTIHOKCANIN SBJISIOTCS TIPUBJIEKATEIbHBIMUA CHHTOHAMH JJISl CHHTE3a TETEPOLMKIMYECKUX coeuHenuid. O0IaaaioT BbICO-
KO PEeaKIHOHHOM CII0COOHOCTBIO, YTO MO3BOJISAET MOIYYaTh ITUPOKUN KPYT TETEPOIIMKINUECKUX COEANHEHUM C Pa3IHYHBIMH CBOM-
cTtBaMu’.

Panee HeonMCcaHHbIN 4-THAPOKCH-3,5-AU-mpem-0y THII()EHUITTHOKCAIb MTOJIYYeH IPH KUTISTYEHUH COOTBETCTBYIONIETO aleTode-
HOHA C JUOKCHUJIOM CEJIEHA’ HIIU C CEJIEHUCTOM KHCIIOTOM® B BOAHOM JHMOKCaHe C BEIXogaMu 76 u 87% COOTBETCTBEHHO.

Peaxuums apwiruokcans ¢ CH-kucnmoramu — 1,3-IMKETOHAMH — W UCTOYHUKOM a30Ta MPUBOTUT K 0OPa30BAHHUIO MSATH- WA
[IECTHWIEHHBIX TETEPOIMKIIOB. McIonb30BaHue alieTaTta aMMOHHMS B JAHHON PEakIMy NPUBOAUT K 3aMeIIEHHBIM muppoam. [1pu
UCIIOJIB30BAaHUU TMPA3UH THAPATa MOIydYaroTCsl MUPUIA3HHbL. B maHHO#N paboTe mojyveH psiji COEAMHEHUI NPU HUCIOIb30BAaHUU
aleTHIIAIETOHA, al[eTOYKCYCHOTo 3(upa, TMMeI0Ha, 0apOUTYypOBOI 1 THOOAPOUTYPOBO KHUCIIOT.

a 1. 560, wan H.520, a
=B amokcan-H.0, A t-Hu D)\ruli
H; - -
HOY 2. H00A HEY i OH
=By t=Bu

‘-"%[::]ﬁﬂ a0
o .\r1'E-JL""JLR

MHMH, t-Bu. OH NI OA:
- —_— =
mnpaaam, Ho O MOy OH BeOH:H 2O
25°C, 24w 2850, My
t=Bn
rhu 0 0 i, 4 o 0 0 ¥ l."!q.T,r-.‘FD [} o
[:J ’ Me Me Me OEt g HM, WH  HN. NH
e e W ‘]T

] 5

JIyisi CHMHTE3MPOBAaHHBIX COCAMHEHHH HCCIIEI0BAHA AHTHOKUCIHMTENbHAS AKTHBHOCTH CIEKTPO()OTOMETPHUYSCKUM METOIOM
ABTS, a Takke »eae30BOCCTaHaBIMBAIOIIAs CIIOCOOHOCTE MeTooM FRAP.

Jluteparypa

1. Eftekhari-Sis B., Zirak M., Akbari A. Chemical reviews, 2013, 113, 5, 2958.

2. Riley H., Gray A. Organic Syntheses, 1943, 15, 67.

3. Saldabol N., Popelis J., Slavinska V. Chemistry of Heterocyclic Compounds, 2002, 38, 783.
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OCOBEHHOCTHU POJINN-KATAJIN3UPYEMOM C-H
®YHKIIMOHAJIN3AIIMU/N-AHHEJIMPOBAHU S
3AMEIIEHHBIX 2-APUJITUPPOJIMHOB IO AENCTBUEM
ALHETHUJIEHOB

Kazax MLK., HHladamun JI.A.

Uprymcexuit uncmumym xumuu um. A.E. @asopckoco Cubupcrkoeo omoenenus Poccutickou akademuu Hayk,
664033, Upxymck, yn. @asopckoeo 1,
e-mail: shabalin.chemistry(@gmail.com

OyiHOW M3 BaXKHBIX BEX, KapAMHAIBHO M3MEHHMBLIMX METOJOJOTHIO OPIraHUYECKOTO CHHTE3a, CTal0 MOSBICHUE METaJIIOKOM-
IUIEKCHOTO Karaiu3a. B mocieqHue rojibl 3HaUYMTENbHbIE YCIIEXH ObLIH JOCTHIHYTHI B CHHTE3€ 9K30THYECKUX TeTePOLMKINUECKIX
CHCTEM C UCTIOTBb30BaHUEM KOMILIEKCOB posus.! CTOMT OTMETHTb, YTO JIETKOMOCTYHBIH KOMILIEKC POJIHs, 8 HMEHHO JUMEp XJIOPHU-
na nentameTuanuknonentaauenin poaus (III), [Cp*RhCl, ], 00bMHO 1€MOHCTPUPYET BBHICOKYIO KATaIUTHYECKYIO aKTHBHOCTH U
CEJIEKTHBHOCTB, I09TOMY OCHOBHOE BHUMaHHE HCCIIEI0BaTes el HalpaBlieHO Ha YCTaHOBJICHHE I'PaHUL] IPUMEHUMOCTH TTIOI0OHBIX
NpEBpallIeHUH ITyTeM BOBJICYEHHUS CyOCTPATOB Pa3IMuHOM IPUPOIBI.

HenaBHo Hamu pa3pa0oTaHbl YOOHbIE METOABI CHHTE3a 3aMELIEHHBIX 2-apUIIUPPOIMHOB HA OCHOBE PEAKIUU 8Mop-aIKuIa-
PHIIKETOKCHMOB C alleTUJIEHOM B cynepocHoBHOM cucreme KOH//IMCO c¢ nocnenyrouield 00paboTkoi 00pa3yromuxcs S-rujpok-
CH-2-apUIITUPPOIUHOB UITH 2-aprJi-3 H-MHPPOIIOB COOTBETCTBYIOIINMHU HYKICOPUILHBIMU peareHTamMu.>* B mokmazie obcyxaaror-
sl TIEpBBIE PE3YJIbTaThl POJMH-KAaTAIN3UPYEMOTO CHHTE3a KOHJCHCHPOBAHHBIX M30XHHOJIMHUEBBIX COJICH U3 3aMEIEHHBIX 2-apuil-
MTUPPOJIMHOB U allETUIICHOB.

Ph—=—Ph
Me [Cp*RACI,]; (2 mol%)
Me Cu(BF,),6H,0 (60 mol%)

B
N BU  MeOH, 80°C, 44

JIuteparypa

1. Santhoshkumar R., Cheng C.-H., Chem. Eur. J., 2019, 25, 9366.

2. Dvorko M.Yu., Shabalin D.A., Schmidt E.Yu., Ushakov I.A., Trofimov B.A. Eur. J. Org. Chem., 2017, 4609.
3. Shabalin D.A., Kuzmin A.V., Schmidt E.Yu., Trofimov B.A. Eur: J. Org. Chem., 2019, 2305.

Paboma svinonnena npu gunancosou noodeprcke PH®, npoexm 21-73-00008.
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N-ASUHUJIMOYEBHUHDBI B PEAKLIUAX
C O- U N-HYKIIEO®OUJIAMH

Kacarkuna C.0O., baiikoB C.B., bosipckuii B.I1.

Canxm-Ilemepbypeckuii cocyoapcmeennviil yuusepcumem, 198504, Canxkm-Ilemepbype, [lemepeogh, Ynu-
sepcumemckuii npocnekm, oom 26. Uncmumym xumuu CII6I'Y
e-mail: s.kasatkina@spbu.ru

Campble pacripocTpaHEHHbBIE METO/IbI CHHTE3a 3aMEIlEHHBIX MOUEBHH M KapO0amMaToB OCHOBaHbI Ha MCIIOJIb30BAHUH H301[HaHATOB,
SIBJSIFOLIMXCSL IEHHBIMH M PEaKLIMOHHOCIIOCOOHBIMH 3J1EKTPOQUIbHBIMU peareHTaMu. OJTHAKO JaHHBIE COSIUHEHHS Ype3BbIYaiiHO
TOKCHYHBI JII1 OpTaHU3Ma 4eJIOBEKa, B [IEPBYIO 0Yepe/ib, Ul OPIaHOB JbIXaHUs. B CBSI3U ¢ 3TUM aKTyaJIbHBIM ABISETCS IOUCK aJlb-
TEpHATUBHBIX PEAreHTOB — «CKPBITHIX» H301IHAaHATOB. B uactHOCTH, B pabote Jlnoiin-Ixonca u Bykep-Munbepna! 6b110 MoKasaHo,
YTO B POJIH «CKPBITHIX)» apHIM301[HaHATOB CIIOCOOHBI BBICTYIIATh N, N-auankui-N -apui3aMeiéHHble MOYEBUHBI.

B paszButne 310 KOHIEIMY MBI H3y4YHIIH PEAKIIMOHHYIO ClIOCOOHOCTD N, N-auankui-N ~-reTapuiiMOueBHH, COAEPKALIUX ITHPH-
JIMHOBBIM, XMHOJIMHOBBIA U N30XWHOJIMHOBBIN ()parMeHThl. [Ipy HarpeBaHUM JNaHHBIX COEAMHEHUH ¢ anudaTnyeckuMu CIUpTaMu
B MHKPOBOJIHOBOM PEaKTOpPE HAMH ObLT MONYYEH IMHPOKUHA KPyr N-a3uHHUIKapOaMaToB?, a MpU pPeakiuu ¢ HeGOIBIINM H30BITKOM

HepBI/IIIHOFO aMHUHA — COOTBCTCTByIOH_[I/Ie HeCI/IMMeTpI/I‘IHLIe MOYCBHUHBI.
120 °C. 1-5 h N7 N OR3

S N
N HJ\N/R Y NZ N

I HN-
R

2
90 °C, 20 h N/H NHR4

Jlureparypa

1. Hutchby M., Houlden C.E., Ford J.G., Tyler S.N.G., Gagné M.R., Lloyd-Jones G.C., Booker-Milburn K.I. Angewandte Chemie
International Edition, 2009, 48, 8721.

2. Kasatkina S.0., Geyl K.K., Baykov S.V., Boyarskaya I.A., Boyarskiy V.P. Organic & Biomolecular Chemistry, 2021, ¢ neuamu.
DOI: 10.1039/D10B00783A.

Paboma evinonnena npu unancosor noodepoicke PH®, npoexm 19-13-00008. Bce @usuko-xumuueckue usmepeHusi
nposoounuce ¢ Hayunom napxe Canxm-Ilemepbypeckozo cocydapcmeennoeo ynugeepcumema (PL «Maenumno-pesonanchvie
Memoobl ucciedosanusy, « Penmeenoougpaxyuonnvie memoowl uccnedosanusy, «Memoovl ananuza cocmasa eujecmea).
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HOBBIE DOUPHI 'ETEPOLHUK/IIMYECKUX ®OCPOHOBbBIX
KNUCJIOT KAK IOTEHHUAJIBHBIE DOKCTPAI'EHTbBI
F-2JIEMEHTOB

Kupcanopa A.A., bopucosa H.E., Marsees I1.H.

Xumuueckuii ghaxynomem MI'Y, 119991, Mockea, Jlenunckue Topwut 0. 1, cmp. 3
e-mail: kirsana96@mail.ru

N,O-10HOpHBIE TUTAH[BI — MEPCIEKTUBHBIA KJIACC SKCTPAreHTOB I pa3/ieieHus] aKTUHUIOB U JJAHTAHOUIOB B SIIEPHOM TO-
IUTMBHOM ITuKJIe. OTIHCAaHO IPUMEHEHHE TETPAdTUII- U TeTpadbyTriidocdonaros 1,10-henantponuna s pasaencuus cmecu Am(11I)/
Ln(III). OnHako, CBeIeH s O BIUSHUH IPUPOJIBI 3aMECTHTEIICH B CJIOKHOI(DUPHOH IpyIie reTepoIrMKInIecKix GpocdhoHaToB Ha UX
KOMIUIEKCOOOpa30BaHue C f~3JIeMEHTaMU OTCYTCTBYIOT. HaMu CHHTE3UPOBaH Psiji HOBBIX 3(HUPOB IeTSPOIUKINICCKUX (HOCPOHOBBIX
KHCJIOT Ha OCHOBE MTUPHUAMHA, OUNMPHINHA U (PCHAHTPOJIMHA C PA3TUYHBIMU 3aMECTUTEIISIMHU:

a) o

{ Heu
RDI“L@ OR

Gc
RO 0 O oﬁg

o’

(8] (HetAz Pd(OAc), dppf, TEA s
P “““‘*P PliMe, 110 °C. Ar, 3-61
RO'HOR Cl Cl

rae HetAr = Py, hiPy, Phen
R = 'Pr. “Hex, "Pent, 2EtHex

Lu-PhenPOiPr

Pucynox 1. a) cxema cunmesa aueandos; 6) cmpykmypa 00H020 u3 Komniekcos M™ -nueano.

B Xone peakiyy MONYYEHHBIX JIMTAHIIOB C COJSIMU JIAHTAHOWIOB BBIJEICHBI KOMIUIEKCHI C Pa3IMUuHBIM COOTHOIIECHHEM Me-
TaJu-aurani. Mx cocraB M CTpoeHHE yCTaHOBIICHBI HA OCHOBaHUHM JIaHHBIX Macc-criekTpomerpun 1 PCA (PucyHok 16). Cenekrus-
HOCTh (DCHAHTPOJUHOBBIX JUraHaoB B pasaeicHuu napbl Am(III)/Eu(Ill) moka3piBacT BRICOKHIA MOTEHIIHAN YKa3aHHBIX 3()UPOB U
JIeNaeT 11e1eco00pa3HbIM UX MTPUKJIIaJHbIC PAAUOXUMHUECKHE UCCIICIOBAHUS.

Tabnuua 1. Kosdduuments pasnenenus Am/Eu ipu paznmuunbix ¢(HNO,). T =25 £+ 1 °C, ¢(PhenPO) = 0,002 M B meTa-HUTPO-
oenzorpudTopuae (D-3).

c(HNO,), M
Jluranng
0,5 1 2 3 4
PhenPOiPr 8 8 10 13 10
PhenPOcHex 14 10 14 12 10

JIuteparypa

1. X. Yang, L. Xu, Y. Hao, R. Meng, X. Zhang, L. Lei, and C. Xiao, Inorg. Chem. 2020, 59, 23, 17453—-17463.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 20-73-10076.

213




QKus!

1210-16.10.2021

BJIMSTHUE MOJIOKEHUS ®TOP-3AMECTUTEJIEN BO
OTAJTIOUNUAHNHOBOM KOJIBIHE HA CTPYKTYPHBIE
OCOBEHHOCTHU U CEHCOPHBIE CBOMCTBA INIEHOK
TETPA®TOP3AMEHIEHHBIX ®TAJTOLHIUAHUHOB
METAJIJIOB

Kasmep JI.JL., Bonerapar [.B., Cyxux A.C.

Huemumym neopeanuuecxou xumuu um. A.B. Huxonaesa Cubupcrkoeo Omoenenus Poccutickou Akademuu
Hayx, 630090, Hosocubupck, npocnexkm Axademuxa Jlaspenmovesa 3,
e-mail:klyamer@niic.nsc.ru, klyamerdarya@yandex.ru

[Tnenku ¢ranounannHoB MetaioB (MPc) mmpoko uccnenyoTes Kak akTHBHBIE CJIOU aJICOPOLIMOHHO-PE3UCTUBHBIX CEHCOPOB
LI ONpeNEeNeHns HU3KUX KOHIEHTpamui pasnuunbix razos (NH,, H,, H,S, NO u nap.), npu 3ToM (TOp3aMenIeHHble KOMILIEKCHI
00J1aatoT OOJBIIMM CEHCOPHBIM OTKJIMKOM IO CPaBHEHHIO C HE3aMEIEHHBIMH aHajoramMu. V3BeCTHO, 4TO MOXKHO ONTHMHU3UPO-
BaTh ¥ U3MEHSTHh CEHCOPHbIE CBOICTBA (DTAJIOLMAHUHOB ITyTEM BapbUPOBAaHHS MOJICKYIISIPHONH CTPYKTYpBI KOMIUIEKCA, 2 UMEHHO
IIPY BBEIICHUH PA3JIMYHBIX 3aMECTHTEJICH B pa3IMuHbIe TIOJIOKEHHS BO ()TaIOIIMaHMHOBOM Kouble (puc. 1) 1 BapbUpOBaHUU THIIA

MeTasIa-KoMIIEKCO06pa3oBaTes.
R /< \;\ ; =
~ R =N
NN SN N\
L ~ \
N—M—N N—M—N
_ _
{ " A

MPcR,-np MPcR,-p

Pucynox 1. Cmpykmypel mempazamewjennplx Qmanoyuanunos Memanios ¢ samecmumenimu 6 nenepugepuiinvix (MPcF -np)
6 nepugpeputinvix (MPcF -p) nonooicernusx.

B paGore 0bun cunTe3upoBanbl kommiekckl MPcF, (M = Co, Cu, Zn, Pd, Fe, VO, Pb), noiy4ensr ux mieHkn MeTonoM Qpusm-
YEeCKOT0 OCAXK/ICHHS M3 ra30BOM (Da3bl M 0XapaKTePU30BAHbI PIIOM (DU3UKO-XUMHUECKHX METOI0B. [IpoBeIeHO HCCiIeI0BaHUE CeH-
COPHOTO aICOPOIIMOHHO-PE3UCTUBHOTO OTKIIMKA [UIEHOK TeTpadTop3aMelieHHbIX (DTaIONHAHNHOB METaIOB ¢ F-3amecturensMu
B Pa3IMYHBIX MOJOKEeHUsIX. Ha OCHOBE CpaBHUTEILHOTO aHAIN3a PE3YJIBTATOB UCCIICAOBAHUS ObUIH BHIOPAHBI MATEPUAIIBI, 00Iaa-
FOLINE JYYIIMMH CEHCOPHBIMH XapaKTePUCTUKAMH (CEJIEKTUBHOCTD, BOCIPOU3BOANMOCTh, BPEMEHA OTKITHKA U PEeJIaKCallly | JIp. ).

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 21-73-10142.
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METOAbI MOAUPUKALINU KETOT'PYIIIbI U
OKCUMHOI'O ®PAI'MEHTA OKCHUMA 11H-UHJAEHO[1,2-B]
XNHOKCAJ/IMH-11-OHA U TPUIITAHTPUHA

Koppuxuna A.P., Ky3nenoB A.A., Camoponosa E.U., Xieonukon A.H.

Hayuonanvnwiii uccnedosamenvcxkuti Tomckutl nonumexuuyeckull yHugepcumenmn,
np. Jlenuna, 0. 30, 634050 Tomck, Poccus
E-mail: anaskowry@gmail.com

A3zoToconepikallie reTepoLMKINYeCKUe COSJMHEHHS UTPAIOT BXKHYIO poiib B (hapmakonoruu u MexuiuHe. Panee HaMu ObUIO
oOHapyxeHo, uto okcuM 11H-unzaeHo[1,2-b]xuHokcanuH-11-0Ha U TPUNTAHTPUH-6-OKCUM MHTHOMPYIOT c-Jun N-TepMHHAIBHYIO
kuHasy (JNK), koTopasi, B CBOIO 0uepe/ib, y4acTBYeT B ATOICHE3e CepIeYHO-COCYAUCTHIX 3aboieBanuit'. B nanHoi pabore mpen-
CTaBJICH CHMHTE3 HEM3BECTHBIX paHee (O-3aMEIEeHHBIX MPOMU3BOAHBIX WHACHOXMHOKCAJMHOHA M TPUNTAaHTpUHA. Takxke BIEpBbIC

ObUIH IMMOJIYYCHbBI aJibAa3uHbl HAa OCHOBE I‘CTepOHHKJ’IH‘IeCKOﬁ CHUCTEMbI UHACHOXWHOKCAJIMHOHA B KQUCCTBE MCPCIICKTUBHBIX OuoIIo-
TUYCCKHN aKTUBHBIX CoeﬂHHeHHﬁ.

R: =CHuPh ; =CoHs [ =CHaCH=CH;
n-OR -C{CHy )y -CH,CFy

A

"'\.,-r' "'\]. .-" = F
MeCH I “| _
“‘“"’“ %ﬂ‘ wen S~ S Ay "IATF: L
o ey E o N - NO
F

Tryrptanthnn
N ~OH N—OR  Rel:

T {_} +RCI - O, ENH%)_'_\ -'[E“c:’ *'ﬁ"o’ﬂ*’*"lj '“ﬁ\“ﬂ”{%

Tryptanthrin-6-oxime

Pucynox 1. Cunmes npousgo0Hbix mpunmanmpuHa u €20 OKCUMA.

Ocen Q_;§.. e
A

E T P *."3 Ry
o o NHz . -
L N | NH,NH, - Hy0 oM ! R ::, 4 Ry=H. Ry=H. Ry= CH,
ﬁ J\ \[S,_ — ]: t[ }__\ /L } Ry=H, Ry=H, Ry= OH
e =-\/ > =g M "'{L ‘;ﬁ EMOH, 78 °C, 2 howr g E 4 , Py =M05, Ry=H, Ry= H
== — = NG, Ry=Er Ry H

N ~OH N—OR  Rel:
.-‘-,_;._1 N‘_L I o 0 =
L:P Nr‘e ) el Lj\ “\%1‘3 ’*U\'U"' *'J‘(}"QJ
1G-1

Pucynok 2. Cunmes npouszeoonvix 11H-unoenof1,2-b]xunoxcanun-11-ona u eco oxcuma (1Q-1).

JIuteparypa
1. Schepetkin LA et al. Eur: J. Med. Chem, 2019, 161, 179-191.

Paboma evinonnena npu gpunancosou noodepocke PH®, npoexm 17-15-01111.
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CTATHU 11O XUMHUHU I'ETEPOLHUKIIMYECKHUX
COEJIMHEHUHN HA CTPAHUILIAX )KYPHAJIA
«M3BECTUA AKAJTIEMHUHU HAYK. CEPUA XUMHNYECKASD»
(RUSSIAN CHEMICAL BULLETIN)

Kounnoga I'"H., boranosa JI.HU.

HUOX PAH, Mockea, P®
Pykonucu cnedyem nanpasename 6 pedakyuio scypHania no aopecy:
incoming@ioc.ac.ru; men. peoakyuu: +7(499) 137-6997
e-mail: izvan@jioc.ac.ru

B noknane mpezncraBieHa nHGopManus 00 OCHOBHBIX TPEOOBAaHUSIX, KOTOPHIC JKYPHAN MPEABSBISET K PYKOIHMCSAM, a TaKke
pacCMOTPEHBI NMEPCHEKTUBBl Pa3BUTHS KypHaAJIa ¥ BO3MOXKHOCTH IMPOJBIIKCHUS ONYOIMKOBAHHBIX CTareil C LENbIO TTOBBIICHHS
HayKOMETPUUYECKUX [T0KA3aTeNIel POCCUNCKUX aBTOPOB U HAYYHBIX OPraHU3ALMN.

Kypnan «M3Bectust Axanemun Hayk. Cepust Xumuueckasi ocHOBaH B 1936 1. u ¢ 1952 r. mepeBoanTCs Ha aHIMIUHCKUH s3bIK. B
HacTosiIIee BpeMsi H3JJaHne aHIIIMICKOM Bepcuu xkypHana «Russian Chemical Bulletiny ocymectisier u3narenscto Springer and
Business Media, Inc. XKypHan BBIXOIUT B IIE€4aTHOM M BJIEKTPOHHOM BHaX. DJIEKTPOHHAsI PYCCKOS3bIUHAS BEPCHs AOCTYIHA Ha
caiire e-library (www.elibrary.ru, ¢ 1966 r.), anros3eiunas — Ha caite Springer (https://link.springer.com/journal/11172, ¢ 1952
r.). Exxerogno my6nukyercst He MeHee 350 crareit u3 130 poccuiickux M 3apyOe)KHBIX Hay4YHBIX LEHTPOB. JKypHan BKIIOYEH B
cnucok xypHanoB BAK, unnekcupyercs u pedepupyercs BeayluMu pedeparuBHBIMU XypHajiaMu, B ToM yucie Science Citation
Index, SciSearch, Journal Citation Reports/Science Edition, SCOPUS, CAS, ChemWeb u npyrumu HaydHbIMH 0a3aMu JTaHHBIX.
Nmnakr-dakrop xxypHana cocrasiser 1.062 3a 2019 . B peakosuiernio xxypHaia ¥ B MEKAyHapOJHbIH PeAaKIMOHHBIH COBET BXO-
JISIT BCEMHPHO U3BECTHBIE YUEHBIE. BHICOKOE Ka4ecTBO CTaTeil JOCTUraeTcsl B Pe3yNbTaTe TIIaTelbHOro 0T0opa Marepuala myTeM
JIBOWHOTO PELEH3UPOBAHUS M HAyYHOTO PEIaKTUPOBAHMS MY IOIrOTOBKE PYKONHMCH K IyONMKanuu. XOpOUIO IOArOTOBICHHBIE
CTaThH MyOIUKYIOTCS 3a 2-4 MecsIa.

B Hacrosee BpeMsi OJHUM U3 IPUOPUTETHBIX HAIIPABJICHUH NESTEIbHOCTH )KypHaJa SIBJSIETCS OBBIIICHHE HAyKOMETPHUUECKIX
II0Ka3aresield aBTOPOB U POCCUNCKUX HAyYHBIX OpraHu3aluil. B 3Tol CBA3M penkoiulerus >KypHalla IIPU3bIBacT aBTOPOB aKTUBHO
CCBUIATHCS HA CBOM CTaThH, & TAK)KE Ha CTaTbU CBOMX POCCHHCKUX KOJUIET, OITyOIMKOBaHHBIE B KypHaJIaX (0COOEHHO POCCUICKUX)
B TEUEHHE MMOCIICJHUX JIBYX JIET, CJISIYIOLIMX 32 FOJOM MyOIMKaIMH1, OCKOJIbKY MIMEHHO ATOT IEPUOJI OKa3bIBacT HauOOJIbLIee BIH-
SIHUE Ha HAayKOMETPHUYECKHE TI0Ka3aTelH.

B sxypHaie myOiauMKyroTcsi 0030pbl, aHAIUTUYECKHUE U MCCIIEN0BATEIbCKUE CTAaThH, a TaKKe Kparkue cooOlueHus. Temarnka
)KypHaJla OXBaThIBaeT BCE HANPABJICHUS XUMUYECKOH HayKH M CMEXHBIX 00JacTel, B TOM YUCIIE XMMHUIO TeTEPOLUKIMIECKUX COe-
JIMHEHHU, COBPEMEHHBIE KaTATUTHYECKUE METObI CHHTE3a, (P3UKO-XUMHYECKHE METO/Ibl CHHTE3a, METUINHCKYIO XUMHUIO, XUMHIO
MarepuaioB. JKypHail BBIIYCKaeT ClielMaln3upoBaHHbIe HOMepa, B YaCTHOCTH 110 MarepuaiaM KoHpepeHuid. Penakiust xypHana
NpuniallaeT y4acTHUKOB Beepoccuiickoro koHrpecca 1o XMMHUHU reTePOLUKINYECKUX COSqMHEHUN TPUHSATD Y4acTHE B IIOATOTOBKE
CHELMATM3MPOBAHHOTO BBIITYCKA XKypHalla, MPEJICTaBUB UHTEPECHBIH MaTrepuall, He OIyOIMKOBaHHBIN paHee U OTpaXatomui GpyH-
JlaMEHTaJIbHBIE HCCIIEI0OBaHMSI B XUMHUU KOOPAWHALMOHHBIX COSTMHEHUN 1 MEKANCIMIUIMHAPHBIX 00J1acTsIX.
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HOJYYEHME ITPOU3BOAHbIX 1.4-JUT'UAPOIIUPUINHA,
COAEPKAIIUX THOTETPA®TOP®EHUJIBHBIE
JAMECTUTEJIN

Komieer b.B., MakcumoB A.M., Bunorpanos A.C.

@I'BYH Hosocubupckuii uncmumym opeanuyeckou xumuu um. H.H. Bopoacyosa CO PAH,
630090, Hosocubupck, np. Axademuxa Jlagpenmuvesa 9,
e-mail: koscheev@nioch.nsc.ru

Psan npousBogHbIX 1,4-TUTHAPONUPHUINHA, COAEPIKAINX TaJOreHapUIbHBIN 3aMEeCTUTENh B MONOKEHUH 4, TaKUX Kak AMJIOAU-
nuH, KieBuaunuH u PrHonunuH, sSBISIOTCS aHTarOHUCTaMH MOHOB KallbliMsl, Ollaroiapsi 4eMy TaKue COCJMHEHHMsS MCIOIb3YHOTCS
B MEJMI[MHE B KaueCTBE TMIIOTCH3UBHBIX mpemaparoB'?®. PaHee McCienoBaioch MOBEACHHE B KaYECTBE AHTArOHHUCTOB KabIIHSI
4-dpenmn-1,4-muruAponupUANHOB, COAEPXKAIINX B OEH30I5HOM KOJIbIIE THOMETHILHYIO TPy Wik atoMbl ¢propa’. [Tpu aTom qud-
TOpCoJepIKalllie COSAMHEHNUS TI0Ka3aly 0osiee BHICOKHE aHTUTUIIEPTEH3UBHBIEC CBOIMCTBA 10 CPAaBHEHUIO ¢ MOHO(DTOPUPOBAHHBIMU
aHanoramMu®. B CBsI3M ¢ 3THUM MPEICTaBISIET MHTEPEC MOMYYCHUE TUTHIPOIMPUANHOB, COMSPIKAIIMX OONbIlee KOIHYECTBO aro-
MOB ()TOpa ¥ OHOBPEMEHHO aTOM Cepbl, HECYIIUI Pa3INYHbIC 3aMECTUTENH, a TAKXKE H3yUeHHE I'MIIOTEH3UBHBIX CBOMCTB TaKMX
coeqMHEeHUN. B kauecTBe MCXOMHBIX COEAMHEHWH JUISl CUHTE3a yKa3aHHBIX CTPYKTYpP HMCIOJb30BAIHCh 4-(aNKuil- WU apuiITHO)
TeTpadropOeH3abIeruabl. FIX KOHAEHC AU C alleTOYKCYCHBIM 2(pUPOM M 3TWII-3-aMUHOKPOTOHATOM Jialla LieJIEBble COSANHEHUS C
xopormmu Beixogamu (Cxema 1).

EtO,C
EtO,C
@] EtOH
RS@CHG + = RS NH
NH, kunsdeHue, 5S4
— EtO,C
EtO,C
R =CH; CF,H, CgHs, Brixog 62-80 %

CgFs 4-CICgF, 4-CF3CgF,4

Cxema 1. Cunmes 4-[4’-anxun(apun)muomempagpmopgenun]-1,4-oueudoponupuouros

JIuteparypa

1. Mostafa N.S., AbdEIHamid G., Zaazaa H.E., Amer S.M. Chemical Papers, 2019, 73, 2427.
2. Wang J., McDonagh D.L., Meng L. American Journal of Cardiovascular Drugs, 2021, 21, 35.
3. Mishra A.P., Bajpai A., Rai A.K. Mini-Reviews in Medicinal Chemistry, 2019, 19, 1219.

4. Chang C.C., et al. Bioorganic & Medicinal Chemistry, 2010, 18, 3147.

5. Hernandez-Galleros Z., et al. European Journal of Medicinal Chemistry, 1995, 30, 355.

Hccnedosanue evinonneno npu gunancosou noddepycke PODU u Ipasumenvcmea Hosocubupckoii obnacmu 6 pamkax
HayyHozo npoexkma Ne 20-43-543026
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CIIMPOOKCHUHIOJIbI KAK IEPCIIEKTUBHBIE
HU3KOMOJIEKRYJAPHBIE HHI'UBUTOPBI BEJOK-
BEJKOBOI'O B3BAUMOJEHCTBUS MDM2-P53:
CHUHTE3 U BUOAKTUBHOCTbD

Kpaguosa A.A., Kupniuosa E.A., Bynbinnna E.M.

Mocrosckuii cocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119234, Mocxea, Jlenuncxue 2oput 1c3
e-mail: kravtsovaanna95@gmail.com

Cpe)m HU3KOMOJICKYJIAPHBIX COCI[I/IHeHI/Iﬁ CITUPOOKCUHIOJIBI ABJIAOTCA HEPCIICKTUBHBIMU KaHAUAATaMU JJI paspa60TK14 IpoTH-
BOOITYXOJIEBBIX TIpenapaToB. [Ipu 3ToM 0coboe MecTo 3aHUMAIOT CIIUPO[OKCUHT0-3,3 ¢-ITUPPOITHIUHEIL |, U1l KOTOPBIX OOHApYKEeHA

CIOCOOHOCTh HHTUOMPOBATH B3aUMOIeHCTBHE OesikoB p53 1 MDM2.!

Hamu ObLt pa3paboTaH HOBBIM METOJI CHHTE3a CHUPO[ OKCHHI0J1-3,3 ¢-MppoNIMAMHOB | 6 Ha ocHOBe Kackana peakuuii LlTaymun-
repa, aza-peakuuy Burtura u peakiun MaHHMXa ¢ HOCIIEAYIONMM yaajleHneM 3aiuTHoi rpynnsl (Puc. 1). DToT MeToa no3Bosisier
MOJTyYaTh IIEIEBBIC TETEPOIHKIBI 6 C BEICOKOH AHACTEPEOCEICKTUBHOCTHIO U XOPOIIIMMH BBIXOMAMH.>

FME
3

PEAKUHA
PFh; } LirayauHrepa

EDG

R “
ok
M

R
N=pPPh, g=r
—

PeAKLHA
ara-BeTTHrA

Pucynok 1. Cmpamezus pabomul

pEakUHA
MaHnmnxa

EDG

. Nb_"
=0
M
PMB
4

dr = 95:5

in vitro
Hecnegoeaxue ]

LHTOTOKCHYHOCTH
({MTT-rect)

MEXaAHW3IME OSACTEHA

MoaTeepsaeHAE
(TECT Ha aKTHBALMKD pS3)

EDG - anekTpoHoQOoHOpHAA rpynna
PME = 4-MeDCgH,CH,

B HaHHOf/'I pa60Te Takke ObLIN MMPOBEACHBI UCCICAOBAHNA NUTOTOKCUIHOCTU CUHTE3UPOBAHHBIX CHHpO[OKCI/IHZ[OJ'I-3,3¢-Hpr0-
J'II/IHI/IHOB] 6un OKCIICPUMCEHTHI IO YCTAHOBJICHUIO MEXaHU3Ma ﬂef/iCTBI/ISI in vitro 110 OTHOIIEHUIO K PAKOBBIM KJICTKaM HECKOJIbKUX

JIMHUMH.

JIuteparypa

1. Ding K., LuY., Nikolovska-Coleska Z. et al. J. Am. Chem. Soc. 2005, 127, 29, 10130.
2. AkaeB A.A., Kpasnosa A.A., Kupunnosa E.A., byneinuna E.M., MensuukoB M. . [lamenm 2730287 P®, 2020
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CHUHTE3 U CTPOEHHUE XUPAJIBHBIX
2,6- INBAMEHIEHHBIX ITPOU3BOAHbBIX
1,5-INASALHUKIOOKTAHA

Kyszueunos JI.P.,* ®enoposa /I.P.,* I'epacumona /I.I1.,* AAnpbinuea O.A.,
JlomounnkoBa O.A.,* Tanaka K.,»® Kyp6anraauena A.P.*

“Kazanckuui (Tlpusonsicckut) ghedepanvhwiil ynugepcumen,
420008, Kaszanw, yn. Kpemnesckas 18,
e-mail: drkuznecov@stud.kpfu.ru
°Knacmep nosamopckux ucciedosanuti RIKEN, 2-1 Xupocasa, 2. Baxo,
Caiimama 351-0198, Anonus

Panee ObuIO 1MOKa3aHO, YTO O,-HEHACKHIIEHHbIE KIMUHBI, 00pa3yroILHecs PU B3aUMOJICHCTBUN aKpOJIeMHA C aMUHAMH U TIPO-
W3BOJHBIMU 1,2-3TaHONaMKHA, MOTYT Y4acTBOBaTh B peakuuu [4+4]-auMepu3anny 1o TUILy «rojioBa K XBOCTY» M 00pa30BbIBaTh
MOPOAYKTHI psina 2,6,9-Tpua3aOuIMKIOHOHAHA U JUOKcazonuanHo[ 1,5]-anaszaiukinookrana'. [locnentue SIBIASIOTCS AOCTYTHBIMH
HCXOAHBIMHU BEIIeCTBAMHU U1 NOITy4eHus N-TeTepoIuKIoB Ki1acca 1,5-a1a3alukiooKTa-Ha, KOTOpbIe IPUBJIEKaTeNbHbl KaK JIUraH-
JIbl B KOMITJIEKCAX MEPEXOTHBIX METAJIOB, CTAPTOBbIE U IPOMEKYTOUHBIE BEIIECTBA B TOHKOM OPraHUYECKOM CHHTE3€, a TaKXkKe Kak
MIEPCIIEKTUBHBIE 00BEKThI OMOCKPHHUHIOBBIX UCCIIEJOBAaHUI.

Hamu paspabotan ymoOHBIH METON CHHTE3a? XUPANBHBIX 2,6-IH3aMelIeH-HbIX TPOU3BOIHBIX 1,5-q1ra3anukiookrana 3, OCHO-
BaHHBIN Ha PEaKIUH aJIKWJIMPOBAHUS MPOIYKTOB B3aumoeicTus 1 akposenHa ¢ (R)-(—)-2-(peHWINIHIIMHO-IOM | MOCIEAYIOIIEeM
KaTaJUTUYECKOM THJIPOTEHOJIM3€E MOJYYEHHBIX TeTepolUKIoB 2. B pazinynbix peakuusx N-QyHKIMOHATM3aLUK IeTEPOLUKIOB
3 nosyyeHs! HOBBIE ONTHUECKHE aKTUBHBIE IPOU3BOAHBIE 1,5-THa3allMKIOOKTaHA.

4]
Ph-.,(\OH H
I _ . Y -
of L 1) RMgBr, Et,0 Rm)‘w HCl 4, Pd(oH),/ € Ha»/”j Hel
— = -
21 HCI "
N ) e’ R MeOH, AcOH N /R
Ho )=Ph ’
2

Ph
1

JIuteparypa

1. Pradipta A.R., Latypova L., Chulakova D., Smirnov I., Kurbangalieva A., Tanaka K. Heterocycles, 2018, 97, 668.

2. Chulakova D.R., Pradipta A.R., Lodochnikova O.A., Kuznetsov D.R., Bulygina K.S., Smirnov L.S., Usachev K.S., Latypova
L.Z., Kurbangalieva A.R., Tanaka K. Chem. Asian J., 2019, 14, 4048.

Paboma evinonuena 3a cuem cpedcms cyocuduu, svioenennol Kasanckomy ghedepanvromy yHugepcumeny O/ GbINOIHEHUs
20Cy0apcmeenHo2o 3a0anus 6 cghepe Hayunou desmenvrHocmu Ne 0671-2020-0063.
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PEAKLIUU 1-(2,2-IMMETOKCUITUJI)MOYEBUH
C C- U P-HYKJIEO®UJIAMM:
PET'MOCEJIEKTUBHbLII METO/ CUHTE3A
HOBBIX UMM JIA30JUJINH-2-OHOB

Kysuenopa E.A.,»® Mapun A.A.5 Cmonooouxkun A.B.?, I'azuzos A.C.?, Bypuios A.P.?, IlynoBuk M.A.?

“ Unemumym opeanuyeckou u guszuueckou xumuu um. A. E. Apoyzoea OUIL]
Kazanckuii nayunoiti yenmp PAH, 420029, Kazanwv, Akademuxa Apoysosa, 8
® @edepanvroe cocyoapcmeennoe 0100HcemHoe 0OPA308AMENLHOE YUPENCOCHUE 8bICULIE20 0OPA308AHUSL
«Kazanckuii Hayuonanvuwlil uccie0o8amenbCKull MexHoI02ULeCKUll YHU8epcument,
420015, Kazans, Kapna Mapxkca, 68
e-mail: lizavetal 406@icloud.com

[{ukyimueckue MOYEBHHBI IIMPOKO NPUMEHSIOTCS B MEIUIIMHCKOM XUMUU. OCco0bIil HHTEpEC BBI3BIBAIOT MPOU3BOAHBIE UMUA-
30JIMJIUH-2-0Ha, BXOISIIME B COCTaB aHTHOMOTHKA A3JIOLMIUTMHA, HCIIOIB3YEMOTO JUIS JICUSHHUS! TPEBOXKHBIX PaCCTPOUCTB DMHCEP-
¢donTa u ap. [losTOMY, HEYAMBUTENBHO, YTO pa3paboTka METOJJOB CUHTE3a MMUAa30JI1/IIHOB SIBJISIETCS aKTyaJIbHOU 3a/1auei.

Hamu pa3paboraH pernoceneKTUBHBII METO/I CHHTE3a IIPOU3BOAHBIX MMHa30JIUINH-2-0Ha 2, COJIep KaIlNX B YETBEPTOM I10JI0-
KEHHH apOMaTH4eCcKue, FeTepoluKInieckue u Gpochopoprannyeckre GpparMeHThl, HA OCHOBE KHCIOTHO-KAaTaIN3UPYEMOi peaKkinu
1-(2,2-mumerokcuaTrn)MoueBrH 1 ¢ C- u P-nykineodunamu. [IpeanokeHHbI MeTO He TpeOyeT KECTKUX YCIOBUH 1 TIO3BOJISIET B
LIMPOKUX IMpeJieiax BapbUpOBaTh 3aMECTUTENN B YETBEPTOM MOJIOKEHUH T€TEPOLIMKIIA.

0

0 CF+COOH }k 1

‘ R
1 p
H.‘NJ\N/\rOME . Nu—H FPhMe, rt RE"N M
Hoon o - 2 MeOH
9 MNu 2
R'= Ar Nu = Ar, Het R“P’IR
R =H, Me e 0

Hccnedosanue svinonneno 3a cuém epanma Poccuiickozo nayunozo ¢honoa (npoexm Ne 21-73-20020).
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CHUHTES3 2,6-bUC2’-IT'UIPOKCHU-3’-TPETBYTHNJI)-
IUITEPUINUH-4-OHA

Kyvsbmuna A.A., Acbruixano K.C., Kaayrun C.H., Hykepman M.B.

Kazaxcxuil nayuonanvnvli ynugepcumem um. anv-Papabu,
2. Anmamot, np-m anv-@apadu 71, 050001,
akuzmina539@gmail.com

HpOI/I3B0)IHI)Ie MUTICPUANHA ITPOABJIAIOT aHTI/I6aKTepI/IaJ'IBHyIO, IMPOTUBOBUPYCHYIO, aHACTC3UPYIOLIYTO U APYTU€ BUIBI OHOJIOrH-
YeCKO aKTUBHOCTU U HaxXo4iaT HIMPOKOEC NPUMCHEHUE KaK B MCIAUIMHE, TaK U B CEJILCKOM xo3siicTBe’.

B cBs3u ¢ aTUM TOJTY4YCHHUEC HOBBIX IMPOU3BOAHBIX MUIICPHUAHA ITPECACTABIIACT OOJILIION l'IpaKTI/I‘-IeCKI/Iﬁ u TeopeTI/I‘-IeCKI/Iﬁ HHTEPCC.

o

OH OH OH
o Diethyl ether, N
)J\ + 2 + NHy _2¢ H

2,6-6uc(2’-ruapoKcH-3’-TpeTOy THII ) TUIEPUANH-4-0H CHHTE3UPOBaH B3aUMO-JIEHCTBHEM alleTOHA C 3-TPeTOy THIICAINIMIOBBIM
aJBJIETHIOM U aMMHAKOM B CpeJie TUATHIOBOTO d(Hpa Ipr KOMHATHOH Temrieparype B TeueHnn 12 yacos. Beixon 68%.

CrpyKTypa MOIYy4eHHOrO COeAUHEHHs Joka3aHa ¢ noMolsto SIMP-cnekrpockonun. Crnexrpsl IMP 1H u 13C caumanu B x10-
podopme-D Ha cniekrpomerpe INM-ECA 400 (Jeol) ¢ padounmu wactoramu 400 (1H), 100 MI't; (13C).

'H SIMP 6 11.78 (d, /= 2.2 Hz, 1H), 9.86 (d, /= 2.2 Hz, 1H), 7.52 (dt, /= 7.7, 1.9 Hz, 1H), 7.38 (dt, /= 7.7, 2.0 Hz, 1H), 6.93
(td, J=17.7,2.3 Hz, 1H), 1.41 (t, J=2.0 Hz, 9H), 1.25 (s, 1H). *C SIMP § 197.27, 161.30, 138.30, 134.26, 134.17, 132.14, 132.03,
120.72, 119.35, 119.26, 100.01, 34.93, 29.31, 29.24.

Jluteparypa

1. Kanyrun C.H. buonoruueckue NoBepXHOCTHO-aKTUBHBIE COEAUHEHUSI TeTparuaponupana u nunepuanna. Anmarsl: Kazak
yauBepcureti, 2020. — 176 c.
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CU(I)-KATA/IM3BUPYEMOE AMUHUPOBAHUE B CUHTE3E
N-IIMPUJINHUJI U N-XUHOJINHUIZAMELHNIEHHBIX
AJAMAHTAHCOIEP/KAIIIUX AMUHOB

Kyvuaioxuna JI.C., ABepun A.Jl., berenkas WU.I1.

Mocxosckuui cocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocoasa,
Xumuueckuii gpaxynomem, 119991, Mocxea, Jlenuncxue Topwi, 0. 1, cmp. 3,
e-mail: kuliukhinadaria03@gmail.com.

Karanuzupyemoe KOMILIEKCaMH OJIHOBAJIEHTHOW MeIy aMUHHPOBaHHE Pa3HOOOPa3HBIX apHj- U IeTepoapuirajoreHHI0B BO
MHOTHX CJIy4asiX CIIy>KHT yIOOHOH aibrepHaruBoi peakiuu byxsanbna-Xapreural. OCHOBHOE BHUMaHHe B HaIIMX paboTax yie-
nsietcst pa3paboTKe MeToloB cuHTe3a N-(reTepo)apuiinpor3BOIHbIX a1laMaHTaHCOAEPIKAIMX AMHHOB B CBSI3M C OOJIBILIMM ITOTEH-
LMAJIOM HX Pa3HOOOpa3HOW OHOJOrnYeckol akTMBHOCTH. HenaBHO nipoBeieHO KoMIulekcHoe cpaBHeHue d¢dexruBHocTr Pd(0)- n
Cu(I)-karanu3upyemMoro rerepoapruInpOBaHIs TAKHX aMHHOB (TOPCOCPKALIMMH OPOM- U HoAupuarnHaMu2,3. B HacTosIeM uc-
CJIeJIOBaHUHM MTOKA3aHO, YTO MCIIOb30BaHue B KadecTBe pactBopuress JJMCO u karamutudeckoit cucrembl Cul/2-u300yTHpHIIIH-
KJIOT€KCAaHOH B OOJIBIIMHCTBE CIIy4aeB CHOCOOCTBYET YBEIMYEHHIO BBIXOJOB IEJEBBIX MPOAYKTOB IeTEPOAPUIIMPOBAHUS, POJe-
MOHCTpUpOBaHa 06J'IaCTI) IMPUMEHCHUA TaHHOTO CUHTCTUYCCKOI'O METOJa, BBIABJICHBI €TI0 OIIPEACIICHHBIC OI'PaHNYCHUS, IIPOBEACHO
cpaBHeHue ¢ Pd(0)-karann3upyemMbpIM reTepoapruiinpoBaHieM.

H.
. . '-. Hal
| Hal N
A TH . N Hal = 2-Br, 24, 31 % F p
P x__N I ] ] sersiseceersisee [7 I 2 R=H,3F, 5F, 4-CFy, 5-CF3, 6-CF ] N
il N._ | L F
. Cs:00; DMSO, 110°C /L= Cs;CO; DMSO, 110°C M
o CHy EHs
~_-MHz NH
o o X o e S H
L . NH; e, e NH2 Jy [ 2 MH;z
oy ) , ()
CH1 & et L. - I I |. I_ _ _I
.:}:H; CH;y H4C ; MH3 MH;
) NH; s MNH2 J —]
" 4 [ |
M- | _-_J -

Jluteparypa

1. Averin A.D., Abel A.S., Grigorova O.K., Latyshev G.V., Kotovshchikov Y.N., Mitrofanov A.Y., Bessmertnykh-Lemeune A.,
Beletskaya I.P. Pure Appl. Chem. 2020, 92, 1181.

2. Lyakhovich M.S., Murashkina A.V., Averin A.D., Abel A.S., Maloshitskaya O.A., Savelyev E.N., Orlinson B.S., Beletskaya I.P.
Russ. J. Org. Chem., 2019, 55, 737.

3. Lyakhovich M.S., Murashkina A.V., Panchenko S.P., Averin A.D., Abel A.S., Maloshitskaya O.A., Savelyev E.N., Orlinson
B.S., Novakov I.A., Beletskaya I.P. Russ. J. Org. Chem., 2019, 55, 768.

Paboma evinonnena npu gunancosoti nododepocke PODU, npoexm 17-03-00888.
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HUKJIN3ALUA 4-2-THJPOKCHU-4-METUJIPEHNT)-4-OKCO-
2-OPEHUJIBYTAHUTPUJIA B ITIPUCYTCTBUU HIEJOYHA

Kypenkos U.A., AkcenoB H.A., AkcenoB A.B., Akcenona JI.C.

Cesepo-Kasrasckuii ghedepanvuwiil ynusepcumem, 355017, Cmasponons, yi. Iywkuna, 1
E-mail: kurenkman@jicloud.com

HpO)IyKTLI HUKIIU3aluyu TPOU3BOJAHBIX XaJIKOHOB AAaBHO MPHBJICKAIOT uccieaoBaresyieid BCero Mmupa. DTO CBs3aHO C JOCTYITHO-

CThIO UX MPCAICCTBCHHUKOB, HIMPOKOMY CIICKTPY 3aMEeCTHUTEIICH ApoMaTU4Y€CKOIo KOJIbla, a TaKXKe 60J'II)IIIOMy KOJIMYCCTBY BHUJI0B
OHOIOTHYECKON aKTHBHOCTH.

Panee HaMu ObLTa M3ydYeHA pPEaKUUs [UKIM3ANMU 3-1[HAHOKCTOHOB B MPHUCYTCTBUU IIEJI0UM ¢ oOpa3oBaHueM 1,3-muapuizame-
HIEHHBIX 5-THAPOKCH-1,5-nuruapo-2H-nuppon-2-oHoB':

A2 O KOH(4 eq.) A AP

NC)\/U\AH DMSO-water (10:3) H
40 min. at RT

16 examples

Hamu Takxe Obl1a MpeanpuHATa TOMBITKA cuHTe3a (Z)-2-(6-MeTmi-3-okcobenzodypan-2(3 H)-unuieH )-2-heHIIale TOHU TPHIIA
myTeM HUKiIu3anuy 4-(2-runpoxcu-4-metuindenun )-4-okco-2-GeHnndy TaHnTpuIia B PUCYTCTBUH IIEJIOYH.
HO

O CN KOH
owss Lo
H,C OH H,C OH

Huskas cTabMIBHOCT MOJYYEHHOTO COCAMHEHHMs NMPUBEIa K MUKIM3AIMU C OKHCICHHEM 110 MEXaHU3MY, OIIMCAHHOMY paHee
HAIIIM KOJUIEKTHBOM! C TIOJTydE€HHEM 5-THIPOKCH-5-(2-THApOKCcH-4-MeTHI(GeHw)-3-heHu-1,5-muruapo-2 H-muppoi-2-oHa.

Peakius Obuta M3ydeHa Ha O-THIPOKCH3AMEIICHHBIX XaJIKoHaX. Jlanee OyneT n3ydeHa BO3MOXKHOCTh PELMKIN3AlUH MTOTyYeH-
HBIX COCIMHEHNH B QypaH.

H O HsC

——

Jluteparypa

1. N.A. Aksenov, D.A. Aksenov, [.A. Kurenkov, A.V. Aksenov, A.A. Skomorokhov, L.A. Prityko, M. Rubin, RSC A4dv., 2021, 11,
16236

Hccnedosanue svinonnerno 3a cuem epanma Poccuiickozo nayunozo gponoa (npoexm Ne 21-73-10029).
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HOJYYEHUE HOBBIX ®TOPUPOBAHHBIX
AUITMPPOMETAHOB U BODIPY

Jlapkosuu P.B., llambanoBa B.J., Angomun A.C., Henaiinenko B.I.

Mockosckuti cocyoapcmeenusiii ynugepcumem um. M.B. Jlomonocosa,
119991, Mocksa, Jlenunckue eopwt 1c¢3,
e-mail: roma_virtual@mail.ru

®dTopopraHnvecKue COCANHEHUS UIPAIOT KIIIOUEBYIO POJIb B pa3pabOTKe HOBBIX JIGKApCTB W MarepuanoB. Beenenue ¢ropa B
[[ETIEBYI0 MOJICKYITY MOXKET MMOJOKHUTEIBHO BIUSIThH Ha e¢ (papMakOKHHETHIECKHE U PU3NKO-XUMUYECKHE CBOMcTBa.! JIloMUHECIIeHT-
HbIC COCTUHEHMUS HAIIUTH MIHPOKOE MIPUMECHEHHE B PA3IMYHbBIX OONACTSIX XMMHH, OHOMEIHIIHHBI, OHOIOTHH U MAaTepHATIOBEACHNUS.>
BaxxHo# 001acThi0 IPUMEHEHHUS TAKUX BEIIECTB siBiseTcst hotoqunamuueckas tepanus (DIAT) paka,’ a Taxxke duyopecieHTHas
MHKPOCKOMHSL.*

JlaHHast paboTa nocBsileHa pa3paboTke CHHTE3a HOBBIX (PTOPUPOBAHHBIX AUIHUPPOMETAHOB 3 M JIIOMHHECIIEHTHBIX KpacuTesen
BODIPY's 4 Ha X OCHOBeE.

RoATF R F
#__{ND-;_ C”‘/LDEI jfB Arl APTH A “RNHHrf;i-’ Ar' 1)DDQ, MW, 80°C  pf N’; ;’} Ar'
At F by, pcm, 0c E10:C TSOH,  E0,C TCoEt 2ELNBFYELO, B0, FF COE
1 2 DCM, 80°C 3 MW, DCM, 80°C 4
up to 77 % up to 99 % Ar' = Ar? = 4-CICH; (85 %)

Cxema 1. Ionyuenue nogbix pmopupo8anHsix NUPPOILHbIX NPOU3EOOHbIX

[Toxa3zaHo, 9TO THPPOITEI 2 MOTYT OBITH 3P PEKTUBHO IPEBPAIICHEI B TUITHPPOMETAHBI 3 TP B3aUMOACHCTBHIH C aJIbJETHAAMH B
MIPUCYTCTBUH KATAIUTHYECKAX KOJIMYECTB M-TONYONICYIb()oHOBOM KHcioTH (CxeMma 1). [Tocnenyromue ctaany OKUCICHUS 1 00pa-
30BaHMA OOPHOTO KOMIUIEKCa MPUBOAAT K 0Opa3oBaHmio HOBEIX BODIPY's 4 ¢ BeicoknMu Berxogamu. OKUAaeTCs, 9TO MPUCYTCTBHE
¢dTopa B Aape Mupposa OKaXeT NIyOOKoe BIMSHKE HA JUTMHBI BOJH IOIIOIICHUS M UCITyCKaHUS M Ha OKUCIHTEIbHO-BOCCTAHOBH-
TeNbHBIE MTOTEHIHAIBI OCHOBHOTO M BO30Y)KIEHHOIO COCTOSHHUU. BiusHue ¢ropa B B-IONOKEHUH MOXET OBITh PEIIAFOIINM IS
MOZYIISAIIAHN ONITHIECKUX CBOWCTB U obecreueHus Ooiee BEICOKOH CTaOMIIBHOCTH 3TUX (TOPUPOBAHHBIX KpacHTeNIed u (poToKaTa-
JIM3aTOPOB K OKUCIICHHIO.

JIuteparypa

1. Wang B.C., Wang L.J., Jiang B., Wang S.Y., Wu N., Li X.Q., Shi D.Y., Mini Rev. Med. Chem., 2017, 17, 683-692.
2. Cetindere S., Am J Biomed Sci & Res., 2020, 7(2)

3. Kamkaew A., Lim S.H., Lee H.B., Kiew L.V., Chung L.Y., Burgess K., Chem. Soc. Rev., 2013, 42, 77-88

4. Hassan M., Klaunberg B.A., Comp Med., 2004, 54, 635-644

Paboma svinonnena npu unancosoti nooodepocke PODH, npoexm 20-33-70132.
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BJIMAHUE HOJIUITUPUINHOB HA HUTOTOKCUYECKHE
CBOMCTBA PA3SHOJIMI'AHJHBIX KOMIIJIEKCOB
JHAOI'EHHBIX METAJIJIOB C ITPOU3BOJJHBIMH

TETPA3OJIA

Jlunep E.B.,* Epemuna 10.A.,*° Epmakoa E.A.,** Kiaromosa JI.C.»®°

* Unemumym neopeanudeckou xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupck, np-m Axao. Jlaspenmuesa, 3
e-mail: lisalider@ngs.ru
¢ Hayuno-uccie0o8amenbCKuil UHCIMUnmynm MoaeKyIsApHOU Ouono2uu u 6uopusuku —
cmpykmypnoe noopaszoenerue OUL] OTM,
630117, Hosocubupck, yn. Tumarxosa, 2/12

B Hacrosiee Bpemst CyIeCTByeT MHOKECTBO CIIOCOOOB OOPBOBI ¢ pakoBBIMU 3a00JI€BaHUSMH, OIHAKO J0 CUX MOp Hauboiee
3 PEeKTUBHBIM METOIOM JUIS JIeueHHsl OOJBIIMHCTBA BHJIOB OIYXOJel ocTaercss XuMuoTepamnus. JlekapcTBa Ha OCHOBE IUIATHHBI
(UMCIJIATHH M €r0 aHaJIOT1) HO-NPEXKHEMY HCIOJIB3YIOTCS B TEpaluyi PaKkoBbIX 3a00JIeBaHU, HO cepbe3Hble M000UHbIE APDEKTHI
1 BO3HUKHOBEHHE PE3UCTEHTHOCTH CTUMYJIMPYIOT MOMCK HOBBIX MPOTHUBOOITYXOJEBBIX COEIUHEHHH. B mocienHue roasl BEKTOp
UCCJIEIOBAaHUI CMECTHIICS B 00JIaCTh KOMIUIEKCOB Ha OCHOBE HJJOI'€HHBIX METaJUIOB.

B pamkax mgaHHOW paOOThI HCCIICAOBAHO BIUSHHE Psfa NOMUIUPUAUMHOB (2,2’ -Ounupuaus (bipy), 1,10-dbenantponusn (phen),
4,4’ -mumernn-2,2’-ounupuaun (dmbipy), 4,7-mumernn-1,10-penantponun (dmphen)) Ha HUTOTOKCHYECKHE CBOWCTBA Pa3HOJIH-
ranasbix komiuiekcoB mMeau(Il), kobansra(ll) m mapranua(ll) ¢ npousBoaneiMu Terpaszona (5-dpenun-1H-terpazon (PT), S5-me-
- 1H-rerpazon (MT), 5-6en3ui-1H-terpazon (bT)) B kauecTBe Broporo jmrasia. B cBoro ouepesnp HHTEpEC K TaKMM 00bEKTaM
BBbI3BaH OJIarofapsi MX CXoxemMy cTpoeHuro ¢ komriekcamu meau(1l) kinacca Casiopeinas, KOTOpbIe MOKa3aiu CBO 3 (hekTHBHOCTH
U TIPOXOJIAT CTaUIO0 JOKINHHUYECKUX UCTIBITAaHHUH.

BrnusiHue JIMraHioB ¥ KOMIUIEKCOB Ha JKM3HECNIOCOOHOCTh KJIETOK OIIEHMBAJIM Ha KJIETOYHBIX JHHUAX Hep2 (kapumHOMa rop-
taHu 4esnoseka), MCF-7 (ameHokapiuHoMa MojouHOH >kene3bl) U HepG2 (remarokaprmuoma) ¢ momouibto npudopa IN Cell
Analyzer 2200. [TokazaHo, YTO IMTOTOKCHYECKUE CBOWCTBA Hanbosiee BhIpakeHbl y komiuiekcoB Meau(Il), mpu 3ToM TOKCHYHOCTB
CWJIBHO 3aBHCHT OT MOJUIMPHIAHOBOTO JIMraHa U YCUIIMBACTCS IPH Iepexoje OT OunupuauHa k GeHanTponuny: bipy < dmbipy
< phen < dmphen.

[Tonyuennsie nanubie A 2D Mozesel ObIIM CONMOCTABIIEHBI C Pe3yJIbTaTaMH OLIEHKH LIUTOTOKCUYECKOH akTMBHOCTH Ha 3D
kysbTypax (knetku HepG2) nins nanbonee sdpdextupHbix coequnenuii. Iloxasano, uro kommneke [Cu,(phen),(PT),] onunaxoso 3¢-
(exruBeH kak Ha 2D, Tak 1 Ha 3D xnerounsix Mogensax (IC,, = 2,5 MxM), a kommieke [Cu,(bipy),(PT),] MeHee TOKCHYEH B Cilydae
3D knerounsix Kyastyp (IC, = 21,7 MxM pna 2D xyneryp u IC, | ~ 60 MkM 15151 chepouios).

Paboma evinonnena npu noddepoicke Poccuiickoeo Hayunozo @onda (epanm Ne 20-73-10207).
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OT KJIACCUUYECKOM K CYITPAMOJIEKYJISIPHOM
JTNHAMHMNYECKOHN CTEPEOXNUMUU:
JTBOUHASI MTHIYIIMPOBAHHASI KPUCTAJIJIN3ALIMEN
JTIUACTEPEOMEPM3AIIUA IUKJIUYECKOT'O
CYJIb®OHAMUJIA

JlopounukoBa O.A.

Hnemumym opeanuueckoii u ¢husuuecxou xumuu um. A.E. Apoyzosa ®UIL] Kazanckuii nayunsiii yeump PAH,
420088, Kazanvw, yriuya ax. Apoysoea 8,
e-mail: lod olga@mail.ru

OG6cyxaeTcs B3aUMOCBA3b KOH(PUTYPAUMOHHOM J1aOMIIEHOCTH aTOMOB a30Ta u cepbl B coctaBe —N(H)-SO,~ rpynnuposku B
Py UMKINYecKuX cyiabdonamunos 1-3. BrisiBiieHa ClIOCOOHOCTh COSMHEHHI YKa3aHHOM CEpUM KPHCTAIUIN30BAThCS B BUIE Pa3-
JIMYHBIX IMACTEPEOMEPOB 110 aTOMY a30Ta, IPU 3TOM OTHOCHUTENbHAsI KOH(PHUTYpaIHsl aToMa a30Ta OIpeJIelsieT OTHOCUTENIBHYIO CY-
MIPaMOJIEKYJISIPHYI0 KOHQUIYPaIMI0 BHOBb CPOPMHUPOBAHHOTO XHPAIBLHOTO aroMa cepsl. [IpencrasiieHa crepeoxuMuueckas TpaHc-
(opMarnus, Ha3BaHHAsI HAMHU «JIBOMHOW MHIAYILIMPOBAHHON KPUCTAILIM3AIIMEN THacTepeOMepH3aliieii»’ :

O (pro-s)

chiral fragment //
SN_S R
A\\
H/ O (pro-R)
crystallization
O\

O//\\

SN &
CFs e 600

chiral fragment ’%O

2.

S Z
S N_E %,
A %
2

chiral fragment( )l —0

o//\\

e

3//\\

Jlureparypa
1. Lodochnikova O.A., Gerasimova D.P., Plemenkov V.V., Chirality, 2021, 33, 409.

Paboma evinonnena npu gunancosoti noodeprcke PH®, npoexm 17-13-01209.
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B3AUMOJENCTBUE T'ETAPEHO|E]|ITUPPOJI-2,3-TUOHOB
C TUOJIAMM: IMBEPTEHTHBIN MOAXO0/1 K IBYM
PA3JIMYHBIM 5-TUO3AMELIEHHBIM MTPOU3BOJIHBIM
MAPPOJI-2-OHA

Jlvkmaunogpa JI.H., lmurpues M.B., Mamesckasa HU.B.

Tlepmckuti 2ocyoapcmeeHtblil HAYUOHAILHBLL UCCe008amelbCKULl YHUGepcument,
614990, Ilepmw, Byxkupesa 15,
e-mail: lukmanova.96@mail.ru

HenaBHo Obuio oOHapyxeHO, uTO 3-TUAPOKCH-1,5-murnapo-2H-nuppoi-2-oHbl SBISIOTCS LIEHHBIMU aHTHOAKTepHaJbHBIMU
OCTOBAaMH, B TOM YHCIIC TIPOTUB METHIUIUTHH-PE3UCTEHTHOTO Staphylococcus aureus'. JlaHHbie KapKachl ObLTH pa3paboTaHbl IyTeM
ONTHMHU3AIMH CTPYKTYPbI COSANHEHHH, BBIICIICHHBIX U3 MOPCKHX TPHPOIHBIX MPOAYKTOB: (peHOMUPpO3uHa® U n-THAPOKCH(EHO-
nupposuna’. Kak u ciemoBano 0xuiaaTh, TPOTHBOMUKPOOHAS aKTHBHOCTh TAKHX COCAMHEHHH HAMPSIMYIO 3aBHCHT OT MPUPOIbI
3aMeCTHUTENeH.

TuiatenbHpI aHAaMM3 BO3MOXKHBIX 3aMECTHUTENIEH, KOTOpbIE, KaK COOOLIaNoCch, ObLIM BCTPOEHBI B 3-rHAPOKCH-1,5-auru-
Iipo-2 H-nuppoi-2-0Hbl, MOKa3all, 4TO UX S-THO3aMeIleHHbIe TPOU3BOIHBIC MAJIO OIMCAHHI B IUTEPAType.

B pesynbrare maHHO# paboThl OBUT OCYLIECTBIEH CHHTE3 IOTEHIMAIBLHO OMOJOrMYECKH aKTHBHBIX 3-THIPOKCH-1,5-auru-
Jpo-2 H-nupposi-2-0HOB, HECYIIUX KOH(OPMAIHOHHO CBOOOIHBIE THO3amMecTuTenu npu C° (Cxema 1).

Cxema 1. Bzaumooeticmsue cemapenofe[nuppon-2,3-0uoHo8 ¢ MepKanmanami.

R
HS_R? NA O HS_R2 ©: S/ OH
1 R1 N — R1

: o
II: R=H, Me, Ph, Bn; R'=Ar, HetAr; R*=Et, CH,CH,OH, Cy, Ph, Bn; R*=Ph, 4-C.H,CH,, 4-C H Cl, 4-CHNO,, 4-C H,OEt.

Jlureparypa

1. Cusumano A.Q., Pierce J.G. Bioorg. Med. Chem. Lett., 2018, 28, 2732-2735.

2. Shiomi K., Yang H., Xu Q., Arai N., Namiki M., Hayashi M., Inokoshi J., Takeshima H., Masuma P., Komiyama K., Omura S.
J. of Antibiotics, 1995, 48, 1413-1418.

3. Park Y.C., Gunasekera S.P., Lopez J.V., McCarthy P.J., Wright A.E., J. Nat. Prod., 2006, 69, 580-584.

Paboma svinonnena npu gunarncosoti noodepiicke Hayurou uikonst Ilepmckoeo kpas «buonoeuuecku axmusnvle 2emepoyurivl
(kagedpa opeanuueckou xumuu I[ITHUY)». Ne C-26/174.5
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HOBBIN MMOJXO0/J K ONPEJEJEHWIO KOHCTAHT
MNPOTOJIMTUYECKHUX PABHOBECHUI TETPA30JIOB
KOHUETPALHMOHHOW COHEKTPO®OTOMETPUEH

JIsicosa C.C.,» CaabkoBa A.C.,* 3eBankmnii F0.9.*0

“ Canxm-IlemepOypeckuii 20cy0apCcmeeH bl YHUBEPCUMEN NPOMbIULTIEHHBIX MEXHOI02UL U OU3ALHA,
191186, Canxkm-Ilemepbype, yn. bonvwas Mopckas 18,
e-mail: lusovass@mail.ru
° A0 «Hosbwimxum», 188300, JIO, 2. ['amuuna, yi. JKeneznooopooicnas, 45

Panee HaMu ObLT MpPEATIOKEH METOA KOHIEHTpalMOHHOHW Y®/BuU criekTpodoToMETpHM AJIsl ONPEAETICHUs] TOYHBIX 3HAUSHUH
TEPMOJMHAMMYECKHUX KOHCTAHT Juccouuanuy pK, cnabbix opraHM4ecKuX KUCIOT, OCHOBaHUH M aM(OJIUTOB B BOAHBIX U CIUPTO-
BbIX cpeax'?. [1o cpaBHEHHUIO CO CTAaHIAPTHBIMU METOMKAMHU CIIEKTPO(POTOMETPUUECKOTO U MOTEHIIMOMeTpruueckoro pH-Tutpo-
BaHMH, ITOT METOJl He TpeOyeT n3MepeHnil 3HaueHnit pH-cpeapl u ucnonb3oBanus Oy(epHBIX PaCTBOPOB C MOCTOSIHHONW MOHHOM
CHJIOH, YTO SIBJISICTCS CYIIIECTBEHHOM MPOOJIeMOi B HEBOTHBIX Cpeax.

B nacrosuieii paboTe Mbl paCIIMPUIN BOSMOKHOCTH JJAHHOTO TIO/IX0/Ia ¥ NPUMEHHUIIM €10 JJIs ONpesiesienus 3Hauenuit pK Te-
TPa30JIOB, KOTOpBIE SIBISIIOTCS rerepouuknniyeckumu NH-kucnoramu cpenneil cuibl. BeiOop 00BEKTOB CBsi3aH C NMPUMEHEHUEM
yKa3aHHBIX COEIMHEHUH B pa3pabOoTKe JEKapCTBEHHBIX MpenaparoB. M3BeCTHO, YTO MCClieOBaHWE OUOIOTHYECKOH aKTHBHOCTH
MOMOOHBIX COSIMHCHUI HEBO3MOXKHO 0€3 M3yUYEHHS UX KUCIOTHO-OCHOBHBIX CBOUCTB>*.

UyBCTBUTEIBHOCTH M MOTPEIIHOCTh CIIEKTPO()OTOMETPUYECKOTO ONPENIENICHNsI 3aBUCAT OT aHAJIUTHYECKOW JUTMHBI BOJIHBI, ITPU
KOTOpPOM MPOBOASATCS M3MEpeHHs. TpaJiliMOHHO aHAJMTUYECKYIO JUIMHY BOJHBI BHIOMPAIOT TaKUM 00pa3oM, 4TOOBI OHA COOTBET-
CTBOBaJIa HAOOJIbIIEH PA3HOCTH MEX/Ty ONTHUECKHUMH TIOTHOCTSIMH PACTBOPOB KPaHUX IMPOTOTPOIHBIX (OPM, UCTIONB3YI0 KOH-
LIEHTPUPOBAHHbBIE PACTBOPBI KUCIIOT U LIEI0YEH, YTO MOKET CHIIBHO U3MEHATH CBOMCTBA PACTBOPUTEIIS BCIEIACTBUE MOHHOM acco-
LUALUK 1 COJIbBATOXPOMHBIX 3(h(eKkToB. B HacTos1Iel paboTe MbI PEIOKIIIN HOBBIM CIIOCO0 ONpe/ie/ieHHsT aHATUTUYECKUX JUTHH
BOJIH 0€3 UCIIOJIb30BaHUS KOHIIEHTPUPOBAHHBIX PACTBOPOB CHJIBHBIX KUCIIOT H ILEJIOUEH.

OTHOCHUTeNbHAs IOTPEIIHOCTD ONPEETICHUS TEPMOJMHAMUYECKUX KOHCTAHT JUCCOLMAIIY TETPA30JI0B B BOIHBIX M CIIUPTOBBIX
cpenax He mpeBbIaeT 5 % u coracyercs ¢ INTepaTypHbIMU JTaHHBIMH.

Jlureparypa

1. Lysova S.S., Skripnikova T.A., Zevatskii Yu.E. Russian J. of Phys. Chem. A, 2018, 92, 922.

2. Lysova S.S., Skripnikova T.A., Zevatskii Yu.E. Russian J. of Phys. Chem. A, 2021, 95, 1370.

3. Ocrposckuii B.A., Tpudonor PE., [Toniosa E.A. H36. PAH, Cep. Xum. 2012. 4. 765.

4. Ms13uaukoB JI.B., Bopona C.B., Apramonosa T.B., 3eBauxuii 10.3. H36. PAH. Cep. Xum. 2016. 65, 923.
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XUHOJIMH- U KYMAPUH-COIEPXAIIUE
OJIYOPECHEHTHBIE XEMOCEHCOPbBI

Mauasiesa A.C., @omenko B.U., I'puroposa O.K., ABepun A./l., beaeukas WU.II.

Mocxkosckutl cocyoapcmeennulil yuusepcumem umenu M.B. Jlomonocosa, Xumuueckuii gpaxynomem,
119991, Mocxksa, Jlenunckue Iopuwi, 0. 1, cmp. 3,
e-mail: annette9513@yandex.ru

BBezeHne B cocTaB MOJIEKYJ TOTEHIMAIBHBIX XEMOCEHCOPOB TaKUX CTPYKTYPHBIX ()parMeHTOB KaK XHHOJIHMH M KyMapHH I0-
3BOJISIET YIYYIIaTh UX (IyOpEeCLEHTHBIE CBOIMCTBA, a TAKXKE PACIIUPSAET CIIOCOOHOCTH COSANHEHUH K 00pa30BaHUIO MOJIEKYISIPHBIX
KOMILJIEKCOB 3a CUET HAJIM4Msl B JaHHBIX 3aMECTHTEIISIX JIOTIOHUTEIbHBIX KOOPANHALMOHHBIX IEHTPOB. B pamMkax Halero noaxoza
K CO3JIaHHIO YHAHTHOCEJIEKTUBHBIX (pIIyOPECHEHTHBIX AETEKTOPOB ONTHYECKH aKTHBHBIE 3aMECTUTEIH BBOJSTCS B MOJNIOXKEHUs 4,6
WK 3,5 XMHOJMHA, XUpalbHbIC MPOU3BOIHBIC HAa OCHOBe Oudenia', Hapramuna’ wiu 2,2’ -nuamuno- 1,1’ -6unadptina (BMHAMa)?
CHaOXKaroTCs AOIOIHUTENBHBIMU (TyOpO(OPHBIMHU TPYIIAMH, TAKMMHU Kak 3- U 6-aMUHOXHHOJIHH, 7-METOKCH- U 0,7-TUMETOKCH-
KyMapuH, a TaKKe JaHHble CTPYKTYpHBbIE ()parMeHThl BBOAAT B COCTaB XMPAJIbHBIX MaKPOLMKINYECKUX COCTUHEHHH B KaueCTBE
sK3ouuKInIeckux ¢uyopodopos. [Ipor3BonHble XHHOIMHA OTYYatoT ¢ noMotibio Pd(0)-karanu3zupyemMoro aMuHUpOBaHUs, KyMa-
PHHOBBIE TIPOU3BOJIHBIE — C TIOMOIIBIO CTaHIAPTHOTO HYKJIEO(DHILHOIO 3aMelleHus1. V3yueHne BO3MOXKHOCTEH MOIyYeHHBIX COe-
JMHEHHH BBICTYIIATh B KAY€CTBE YHAHTHOCEICKTUBHBIX (DIIyOpECIIEHTHBIX JIETEKTOPOB OCYLIECTBIISIETCS C MCIIONIb30BaHUEM Habopa
WHIMBHUYaIbHBIX DHAHTHOMEPOB MOJIENIbHBIX aMUHOCIIUPTOB ¥ 3()HPOB aMUHOKHUCIIOT.

MeO

Q Q soNe

ZI IZ

R =H, OMe
MeO

Jluteparypa

1. A.V. Shaferov, A.S. Malysheva, A.D. Averin, O.K. Grigorova, A.K. Buryak, I.P. Beletskaya. Russ. Chem. Bull., 2020, 69, 1366.
2. A.S. Malysheva, A.V. Shaferov, A.D. Averin, O.K. Grigorova, O.A. Maloshitskaya, V.A. Roznyatovsky, I.P. Beletskaya. Russ.
Chem. Bull., 2020, 69, 1355.

3. A.V. Shaferov, A.S. Malysheva, A.D. Averin, O.A. Maloshitskaya, I.P. Beletskaya. Sensors, 2020, 20, 3234.

Paboma evinonnena npu gunancosoti noodepcke PODHU, npoexm 18-03-00796.
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HOBBIII METOJ CUHTE3A 2-AJIKUJTNPOWU3BOTHBIX
4H-BEH30I[E][1,3]0OKCA3UHOB

Mauiora B.B., I'pumnn U.FO., AkcenoB A.B., AkcenoB JI.A., AkcenoB H.A.

Xumuro-D@apmayesmuueckutl paxynomem, Cegepo-Kaskazcxuil pedepanbHulii yHusepcumen,
355017, Poccus, e. Cmaspononw, yn. [hywkuna, 0. 1
E-mail: aaksenov@ncfu.ru, vmaliuga@ncfu.ru

B Hacrosimee Bpemst 4H-6eH30[e][1,3]okca3nHbl M MX MPOU3BOAHBIE IPUOOPETAIOT BCE OOJIBIIYIO LIEHHOCTh B CBSI3H C UX IEp-
CHEKTUBHOCTBIO C TTO3UIMHU OMocKkpuHUHTa. [loaTOMY pa3paboTka HOBBIX 3()(EKTHBHBIX METOJOB CHHTE3a COCAMHEHUI, ColepxKa-
HIMX OEH30KCA3UHOBOE PO, SIBISIETCS aKTYJILHOM 3ajauei.

Hamu 6611 pa3paboTtad MeTo/ cuHTE3a 2-aykuin3amenieHHbIX 4H-6en30[e][1,3]okcasnHOB U3 MIPOU3BOIHBIX 2-(aMUHOMETHI )(e-
HOJIOB U 1-HUTpOAJIKaHOB, akTHUBUPOBaHHBIX cMechio [IDK (87%) u dpocdopuctoii kucnor. B IIOK HuTpoasikansl 06pa3yoT 04eHb
cTabMIIbHYI0 BBl (HoCHOpHMIMPOBaHHYIO ali-(hOpMY, CIIOCOOHYIO BBICTYIATh B KaueCTBE 3JIEKTPOPHIBHOTO KOMIOHEHTa BO
MHOTHX CEJIEKTHBHBIX MPOIIECCax, KOTOPBIE MPOTEKArOT oa00Ho peakinu Heda ¢ yuactuem C-HykineoduioB u N-HykI1eo(usios.

NH, NO, PPA (87%) / H3POj4 N

R2 + ' o R2 ,
OH KR1 O/kR1

R2 =H, Alk RT H, Alk

[Tokazano, 4To B yka3zaHHOI cpeae dochopunrpoBanHas ayu-Gpopma HUTPOAIKAHOB, IPU HAJTHYUH B O-IIOJIOKEHUN OCH3H-
JaMHMHa BTOpoil HykieopmisHOH OH-rpynmbl, MoKeT OBITh YCIIENIHO NPUMEHEHa ISl IOCTPOEHUS] OEH30KCa3HHOBON CUCTEMBI
IIyTeM BHYTPUMOJIEKYISPHOI LIUKIOKOHACHCALIUN.

JanHblil criocod pacmmpsieT mnpenapaTuBHble BO3MOKHOCTH MCIOJNB30BaHUs anu(aTnyeckux HUTPOCOECIHHEHHH B CHUHTE3€
OMOJIOTMYECKN aKTUBHBIX IeTEPOLUKIOB.

Paboma svinonnena npu gunarncosoti noodepocke Poccutickozo ¢onoa gynoamenmanvivix uccieoosanuil (npoexm Ne2(-33-
90027 acnupanmeot).
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CIIMPOLHUKIMMECKHUE OKCA3OJIMIUHBI 1
1,3-INOKCOJIAHbBI B CUHTE3E ITPOTUBOBUPYCHbIX
INPEITAPATOB

Mawmenosa C.®D., bekenos A.I., Hypues B.H., Bananze C.3.

Mocxkosckutl ocyoapcmeennwiii Yuusepcumem umenu M.B. Jlomonocosa, xumuueckuii (haxynomem,
119991, Mockea, Poccus
e-mail: mamedova.s.f.96@gmail.com

CuHTe3 aHaI0roB KaM(eHa, IPOSBIISIOIEr0 IPOTHBOBUPYCHBIE CBOWCTBA, SIBIISCTCS aKTYaIbHOM
3agadeii. MBI Ipe/yiaraeM pannoHaNIbHBIE W yIOOHBIE METOIBI HOIyYEHUSI TAKUX aHAJIOTOB, Yepe3
MOJTy4YeHHE W MpeoOpa3oBaHWE KapKaCHBIX YIVIEBOIOPOJOB, COIEpPXKAMIMX JBE KapOOHMIbHBIE
¢yHnkun. Pabora ¢ qUKapOOHMIBHBIME COEMHEHUSAMH TpeOyeT HCIIONb30BaHUS 3aIUTHBIX TPYIIL.

N
B xozne nepedyHKIMOHAIM3aUN WM XK€ BBEJICHUS B Kapkac BTOPOW KapOOHMIIBHOW TIpYIIIIBI
KamcpeyuH OH 1,3-1rokcoanoBas 3amuTa OcTaercst Oojee yIOOHOW 3alIMTOM, Tak KaK CIIOCOOHA BBIAEPKUBATH
Jla’Ke MYJIBTUKOMITOHEHTHBIE MTPEBPAIIECHHs B IPUCYTCTBUU CIIA0BIX KUCIIOT.

xmv
¢ Mg Py 2P

Puc. 1: Cmpyxkmypui uccnedyemvix coeounenuti 8 komopwix X, ¥ = O, N.

B Toxe Bpemsi 0OHapY)KEHO, 4TO HNPH BBEACHHH B MOJICKYIy KETOHa MMHHOATAHOIBHOTO ()parMeHTa Uil psiia KETOHOB, CO-
JepIKaIKX [IECTHYICHHOE KOIbII0, 00pa3yroTcs 0oree TepMOIUHAMUYSCKN CTAOMIBHBIC CIMPOLMKINYSCKIE OKCA30IHIUHbL, 4TO
HO3BOJISICT MCIIONB30BATh UX KaK 3AIUTHYIO IPYIILY, KOTOPYIO [TOCIIE YePebl MPEBPALICHHN MOXKHO TPAHC(OPMUPOBATH 0OPATHO B
(bopMakopOpHBIH OCTATOK KIMUHOCIIHPTA.

Paboma 6vina evinonnena npu ¢unancosoii noodepocke PODU, npoexm Ne 20-04-60215.
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PEI'MOJJUBEPITEHTHOE B3AUMOJIEVICTBUE
IIUPPOJIOBEH30KCA3EIIMHTPUOHOB C APUWJIAMUHAMMU

Macaugen A.A., Macansei A.H.

Ilepmckuti 2ocyoapcmeeHtblil HAYUOHAILHBLL UCCe008amelbCKULl YHUBepcument,
614990, Poccus, 2. [lepmv, yn. Bykupesa, 15,
e-mail: koh2@psu.ru

I'erapeno[e]nupposn-2,3-nuons! (1 H-nuppoin-2,3-11oHbl, aHHEJIMPOBaHHbIE 10 CTOPOHE [e] reTepodparMeHToM) SBIISIOTCS JIeT-
KOZIOCTYITHBIMH, BBICOKOAKTUBHBIMH MOJIHUAJIEKTPOGHIBLHBIMU CYOCTpaTaMy, Ha OCHOBE KOTOPBIX CHUHTE3UPOBAH MIMPOKHIA CIIEKTP
reTepOLUKIIMUECKUX COSJMHEHHH, B TOM YHCIIe 00aaaomux hapMakoIorHueCcKOi aKkTHBHOCTBIO.

PernoHarpaBieHHOCTb B3aUMOZEHCTBUS reTapeHo|e]nuppo-2,3-1M0HOB ¢ HyKJIeO()WIEHBIMH peareHTaMH ONpeelisieTcsi MHO-
ruMH (pakTopamu, B TOM YHCIIE CTPYKTYpOH rerepodparMeHTa U CTPYKTYpOil aTakyrouied MOJIeKyJIbl.

[Tpu B3aumoneiictBuu 3-apownnuppodol1,2-a][4,1]0en30kcazenun-1,2,4-TpHOHOB C O-HE3aMELIEHHBIMH U O-3aMeIleHHBIMU
AHWIMHAMHU PEaJIM3YIOTCS TPH Pa3InYHbIE CXEMBbl B3aUMOACHCTBHSL.

opmo-He3ameleHHbIe 1 0pmo-MOHO3aMellleHHbIE aHWJIMHBI aTakyoT rpynnoit NH arom yriepona B nosioxeHunu 1 nupponobeH-
30KCa3eMUHOBOTO IMKIIA ¢ paciierienneM cs3u C'-N!' i1 06pazoBaHneM MPOAYKTOB CTPYKTYphI A. B ciiydae oTcyTcTBus opmo-3a-
MECTHTEJIEeH B aHWIMHE 3TH NMPOAYKTHI MOABEPIatoTCs AajbHEHIIeH BHYTPUMOIESKYIIPHON IUKIN3alMK BCIEICTBHE IIPUCOETUHE-
HUst amuaHoU rpynnsl NH k apouniibHO#M kKapOOHMIIBHOM rpy1ie ¢ oOpasoBanueM coequnennii B. [Tpu Hannunm aByx 3amectureneit
B JIByX Opmo-TIONIOKCHUSX aHHJIMHA POUCXOAUT MepBOHaYabHOE nprcoeanHeHue rpymnbl NH anuiuHa k aromy C* ¢ nocneny-
IOIIMM «PaCIIMPEHUEM» MATHYICHHOTO LIMKIIA B IIECTHWICHHBIH. PernoanBepreHTHOCTh B3aMMOACHCTBHUS MUPPOJIOOCH30KCA3EIIH-
HOB C apWJIaMHHAMHU NIOAPOOHEe OyIeT pacCMOTpPEHa B JIOKJIAJIC.

R!

_A__NH, . NH,

ll T P | b )

L R | — ) ,L o
RV R ,;-;J\ /=t R” > R
addition to C¥ - jf'& COAr addition to & cyclization

— . s - L _— —_—
0 *]I-:Ill R1 =H
0

Paboma evinoanena npu gunancosoii noooepicke PODU ( npoexm Ne 20-43-596008), Munobpuayxu Poccuu (npoexm Ne
FSNF-2020-0008) u IIpasumenscmsa Ilepmckoeo kpasi.
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OCOBEHHOCTH CTPOEHHUA U BUOJIOI'NYECKASA
AKTUBHOCTD TPUIITAHTPUH-6-OKCUMA U EI'O
CTPYKTYPHbBIX AHAJIOT'OB

Margeesckas B.B., [Tasaos /I.H., Iloranos A.C.

DedepanvHoe 20cyoapcmeeHHoe 0I00xcemHoe yupedcoeHue Hayku Uncmumym Heopeanuueckou Xumuu
um. A.B. Huxonaesa Cubupckozo omoenenusi Poccuiickou akademuu nayk (MHX CO PAH),
np-m Axademuka Jlaspenmoesa, 3, Hosocubupck, 630090,
matveevskayavv@mail.ru

BosbIoe 4uciao KU3HEHHO BaKHBIX OHOPErYIATOPOB, SBJISFOTCS MPOAYKTAMH BTOPUYHOTO METabOIU3Ma pacTeHUM, TPHOOB
1 MHKpoopranu3MoB. Cpenu Hanbosee (HapMaKoJIOTHYECKH aKTHBHBIX TPYIIN BTOPUYHBIX METAOOIUTOB BBIACISIOT UHIOJIbHBIC U
XMHA30JIMHOBBIC AJIKAJIOUIbI, H30IIPEHOMIBI i TPUTSPIICHOBBIC MIHKO3UAbI. CaMol pacpoCTpaHEHHOH U pa3HO00pa3HOM MO CTPOe-
HUIO U (PapMaKOJIOTHUECKOMY JICHCTBHIO SIBIISCTCS TPYIIA HHIOJBHBIX AJIKAJIOUI0B. AJIKaJOU I TPUITAHTPHH OTHOCUTCS K HH/0Jb-
HBIM ITPOU3BOHBIM XWHA30JIMHA U HA CETOMHAIIHUN JICHb CUUTACTCS OJHUM M3 HanOoJiee BOCTPEOOBAHHBIX U (hapMaKOJIOTHUECKU
MEPCIECKTUBHBIX BTOPUYHBIX META0OIUTOB KJIacca alKaJIOUIOB, YTO O0YCIOBICHO OTHOCHTEIBHOM IPOCTOTOM €ro CHHTE3a U IITHPO-
KHM CIICKTPOM OHMOJIOTUYECKOW aKTHBHOCTH. B maHHO# paboTe Hamu ObUT MOJYYCH OKCHM TPUIITAHTPHHA, a TAKXKE PAJ €0 CTPYK-
TYPHBIX aHAJIOTOB. J[JIs1 yCTaHOBJICHUS KOH(MUTYPAIIUK OKCUMHOH IPYIIIBI HAME OBLTH BBITOJHEHBI KBAHTOBO-XUMHUYECKHE PACUCTHI.
JleTanbHOE YCTAHOBJICHUE CTPYKTYPhI HEKOTOPBIX COSTUHEHUH OBLIO MPOBEICHO C MOMOIIBI0 PEHTTCHO-CTPYKTYPHOTO aHAIIN3a.

"‘-“':'

-
B

=X

Pesynerarsl PCA u pacueTHbIE JaHHBIE TIO3BOJISIOT 3aKIIOYUTh, YTO MOyYEHHBIE OKCHMBI, HCXO/ISl U3 TIPOCTPAHCTBEHHOTO pac-
TIOJIOXKEHUS] OKCUMHOM T'PYIIIBI, OTHOCSTCS K E-m30MepaM. Jlist HoITydeHHBIX OKCHMOB ObIJIa II0Ka3aHa MHIHOMPYIOIasi akTHBHOCTh
B oTHOIEeHNH (pepmenToB cemeiictBa JNK.
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INPOU3BO/JAHBIE AJIKAJTIOUJA MEPUIUAHUHA —
HOBBIN KJIACC AHTUBMOTUKOB

Mewnpnorpano E.FO., Hacubdyaanna E.P., lllep6akos P.O., Yuyckun M.I.

Tlepmckuti 2ocyoapcmeeHtblil HAYUOHAILHBLL UCCe008ameNbCKULl YHUBepcument,
614068, Ilepmw, Byxupesa 15,
e-mail: zelina.e@psu.ru

Ha cerogusuHuii 1eHb BeAyIMMHU IPOOIeMaMH JIsl HAyKH M YeJIOBEUECTBA B 1IEJIOM OCTAIOTCs MH(EKIMOHHbIE 3a001eBaHNs,
HECMOTPsI Ha MOSIBIICHHE Pa3HOOOPa3HBbIX aHTHOMOTUKOB, OTKPBIBIINX 3Py 3(P(PEKTUBHOIO Je4eHHs OaKTepUallbHBIX WH(EKLU,
MO-TIPE)KHEMY BO BCEM MHUpE COXPAHSETCs BHICOKAasi 3a00JIEBAEMOCTh M CMEPTHOCTb, OT MH(EKLMiA, BbI3HIBAEMBIX OAKTEPUSMH.
AKTyaJlbHOI 3a/a4eli sBIseTCs MOUCK M pa3paboTka METOI0B CHHTE3a HOBBIX BBICOKOA((EKTHBHBIX aHTUMUKPOOHBIX CPE/ICTB.
W3BecTHO, UTO MEpUIMaHKHBI — IPYIIIA HHAOJIBHBIX AJIKAJION/IOB, BBIIEICHHBIX U3 MOPCKUX OECII03BOHOUHBIX, O0JIA/Iat0T POTUBOTY-
OepKyIIe3HOMN, aHTUMAJIAPUAHOMN, IIMTOTOKCHYESCKOW U MPOTHBOOITYXOJIEBOM aKTHBHOCTSIMHE .

C Lenblo MOMCKa HOBBIX aHTHOAKTEPHAIbHBIX areHTOB HAMHU OBl CHHTE3UPOBAH IUPOKUH PsIJl CTPYKTYPHBIX aHAJIOTOB MEPHIH-
aHHMHA B CPAaBHUTEIBHO ITPOCTHIX PEAKLIMOHHBIX YCIOBUSX, TP UCIOIB30BAHUH JIETKOAOCTYITHBIX UCXOIHBIX CyOCTpaToB (PUCYHOK
1). UccnenoBana Ouonoruueckast akTHBHOCTh CHHTE3UPOBAaHHBIX COSMHEHHH.

AR
e
Ly
R.
TR
":-\..-"' x

MepuanaHuHel X=NR%S,0:Y=N,NR? O
Z = NR*®, CONH, CONNH,
Pucynox 1

B noknane nmpeacTaBiaeHbl BO3MOXKHBIE ITyTH K CHHTE3Y IIE€IEBBIX MPOLYKTOB, PACCMOTPEHBI OCOOCHHOCTH NMPOTEKAHUS KIIFOUe-
BBIX IIPEBPAILCHHUI, TOKAa3aHBI PE3YIbTATHl HCCIIENOBAaHNI OHOIOTHYECKOH aKTHUBHOCTH CHHTE3UPOBAHHBIX COCANHEHHUI.

JIuteparypa
1. Yadav R.R., Khan S.I., Singh S., Khan I.A., Vishwakarma R.A., Bharate S.B. Eur. J. Med. Chem., 2015, 98, 160.

Paboma evinonnena npu unancosou noodepocke Munucmepcmea nayku u evicuie2o oopasosanus Poccutickoti @edepayui,
npoexm Ne 0750-2020-0022.
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CHUHTE3 U UCCJIEJOBAHUE BUOJIOTMYECKOM
AKTUBHOCTH HOBbLIX IPOU3BO/JAHBLIX 1,3,5-TPUAZUHA

MuxkoJgaituyk O.B.,* [Iporac A.B.,” [lonoBa E.A.,” Barbipenko A.A.,*
MaJaxosa A.M.,*" Illapoiiko B.B.,** CemenoB K.H.*"

“ Canxm-IlemepOypeckuil 2ocyoapcmeennniil ynugepcumem, 199034,
Canxkm-Ilemep6ype, Ynusepcumemckas nab. 7-9;
e-mail: st801293@spbu.ru
b [epesviit Canxm-Ilemepbypeckuil 20cydapcmeentviil MeOUYUHCKULL YHUSEPCumem
um. axkao. U11. Ilasnosa, 197022, Cankm-Ilemepoype, ya. JIvea Toncmoeo 6-8

1,3,5-Tpra3uHOBBII LIMKJI SIBIISIETCS. N3BECTHBIM (hapMakoOpHBIM parMeHTOM, KOTOPBIN NIMPOKO MCIIOIB3YeTCs TIPH pa3padboT-
Ke BBICOKOA((EKTUBHBIX HUTOCTATUKOB. [10Ka3aHO, 4TO HEKOTOPBIE MPOU3BOAHBIE 1,3,5-TpHa3uHa, HapUMEp reKCaMeTHIMENIaMUH
(TekcalieH), NPOSIBIISAIOT IIPOTHBOOITYXOJIEBbIN 3(deKT, 00yCIOBICHHBINH AEHCTBUEM X METAa0OIUTOB, MUILICHBIO JJISl KOTOPBIX SIB-
nsercs monekyna JIHK [1,2]. B cBsi3u ¢ Tem, 9TO BBeeHUE B 2-, 4- uinu 6-nionoxkenus 1,3,5-Tpra3snHoOBOTO sjpa HEKOTOPBIX TeTepo-
LHUKJINYECKUX (PParMEHTOB MOXKET MPUBOANTH K YCUIEHHIO TPOTUBOOITYXO0JIEBOI aKTHBHOCTH, B JAHHOW paboTe ObLIIM CUHTE3UPO-
BaHbI HOBBIC MTPOU3BOHbIC 1,3,5-Tpuasuna 1-3, comeprkaiiue TeTpa3oimibHbie pparmeHThl. Metogamu YO-cieKTpopoTOMETpHH,
KaJIOPUMETPUU U CIEKTPOCKOIHMM KPYTrOBOTO AMXPOM3Ma HCCllefoBaHO B3aumozeictue coeaunenus 3 ¢ JJHK. Onpenenennas
BEJIMYMHA KOHCTaHThI CBA3biBanus K, (4,08-10° M) cBueTeNbCTBYET O CUIIbHOM B3auMosieicTBIM coeunenus 3 ¢ JIHK.
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CoenuHeHne 3 MPOSBIICT BBRIPAKCHHAYIO T0303aBUCUMYIO MUTOTOKCHYHOCTH B OTHOIICHHH KJICTOYHBIX JIMHUH TEpaTOKapIIHHO-
MBI sSIT9HIKA YenoBeka (PA-1) u suTenranbHON KapIrnHOMBEI desioBeka (A-549), HaunHas ¢ koHIeHTparun 50 MkM. Metoqom MTT
TecTta ObUTH onpeeeHb! 3HadeHus /C o WIS PA-1-10,61 MxM; mist A-549-71,27 MxM.

JIuteparypa

1. Cascioferro S., Parrino B., Spano V., Carbone A., Montalbano A., Barraja P., Diana P., Cirrincione G. Eur J Med Chem, 2017,
142, 523.

2. Sandhirakasu V., Srinivasan P. Mannathusamy G. Med Chem Res, 2016, 25, 1916.

Paboma evinonnena npu ghunancosoii noodepoicke PODHU (21-515-10007 KO _ay).
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B3AMMOJIENICTBUE 2-AJJKEHUJI®EHOJIOB C
MPOM3BOJHLIMMU P(III), P(V) - HOBBI MYTh CUHTE3A
®OCPAKYMAPUHOB

Muxkyienkosa J.A.,* Tarapunos J/I.A.,*® Muponos B.®.*?

“Kazanckuii (Ilpusonsicckuti) ghedepanvhuwiii ynusepcumem, Xumuueckutl UHCIMUmMyn um.
A.M. Bymneposa, 420008, Kazans, yn. Kpemnesckas, 18
e-mail: elinamikulenkovagg@gmail.com
SUODX um. A.E. Apby3oea — obocobnennoe cmpykmyproe noopaszoenenue OUL] KasHI] PAH,
420029, Kazanw, yn. Akademuxa Apoysosa, 8

Bospacrarommii HHTEpeC K pa3paboTKe METOOB CHHTe3a (oc(haKkyMapHHOB B MOCICIHUE NECATHICTHS CBA3aH C OTKPBITHEM Y
JIAHHOTO KJIACCa COCAMHEHUH IHUPOKOTO CIIEKTpa OHOMOTHYECKON aKTHBHOCTH, B MEPBYIO OYepe/b MPOTHBOOIYXOICBOU, aHTHPE-
30pOTHBHO# U aHTHOAKTEpHATBHOM! 2.

Hamu 6b110 00HApYXeHO, YTO B3auMojencTBie 2-ankeHupeHonos 1° ¢ menTaxmopuaoM pochopa, mocine pasioKeHHs] KOM-
IUJICKCOB 2 MPOMYyCKaHUEM JTHOKCHUJIA CePhl U MOCIIEAYIONIeH 00paboTKoi OpTOPOPMUATOM COSTUHEHHH 3 TPUBOIUT K 00Pa30BAHUIO
dbocdaxymapunos 4. [Ipu B3aumoneiicTun 2-ankeHmwidheronos 1° ¢ tpuxmopunom Gocdopa BHagdane 06pazyercs: apuinoBbie 3du-
pHl 5, nanpHeiiee HarpeBaHWe KOTOPBIX MPUBOAUT K IUKIM3ALUHA U 00pa30BaHHIO XJI0p(GOoCHOpUHOB 6, MpU THAPOIN3E KOTOPBIX
obpasyercs pochopunbt 7. Cremyer OTMETHTD, YTO peakiuu Tpuxiopuaa Gochopa ¢ HEaKTHBUPOBAHHBIMU ANKCHAMHU MPOXOISAT
JIMIIB TIPU KaTaju3e Kkucinotamu JIpronca®.
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a. PCls; b. SO, / Me;NC(O)H; ¢. (EtO)sCH; d. PCls, EtsN: . H,0

OueBUIHO, BHYTPHUMOJIEKYSIPHAS 3IEKTPOGIIbHAS aTaka JUXJI0phOochUTHON TPyl B OPTO-MONOKEHUH K JBOHHOM CBA3U
MIPOXOAXT TOPA3I0 Jerde, YeM MEeXMONIEKYIpHOe B3anMozeiicTue xnoprpon3Boaubix P (I1I) ¢ ankeHamu.

Jluteparypa

1. Budzisz E., Krajewska U., Rozalski M. Polym. J. Pharmacol, 2004, 56 (4), 473—478.
2. LiX., Zhang D., Pang H., Shen F., Fu H., Jiang Y., Zhao Y. Org. Lett, 2005, 7, 4919.
3. Brady W. T, Giang, Y. F. J. Org. Chem., 1985, 50, 5177-5179.

4. Ilymosuk A.H., Xaitpymms B.K., Yenexu xumuu, 1968, 37, 745-777.
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OKUCJ/IUTEJIBHAS BHYTPUMOJIEKRYJIAPHASA
I'ETEPOLHUK/IN3ALIUA 2-AJIKOKCUBEH3AJIB/IOKCUMOB,
KATA/IM3UPYEMASA COEAUHEHUEM
HHOJIMBAJIEHTHOI'O HOJA (ILI)

Muponosa M.A., lTocrankos I1.C., FOcy6oB M.C., Mommumypa A.

Hccnedosamenvekas wkona XumMuueckux u OUOMeOUYuUHCKUX mMexHOL02Ul,
Tomckuu nonumexnuueckuu ynueepcumem, 634050, Tomck, npocnexm Jlenuna 30,
e-mail: iam6@tpu.ru

MHorue OMOJIOTHUECKH aKTUBHBIC BEIIECTBA M IPUPOIHBIC COCIMHEHMS COAEPIKAT TeTepPOLMKINYecKre (GparMeHThl, U pas-
paboTKa METOIMK CHHTE3a FeTePOLMKIMUYECKUX COCAMHEHUH SBIISICTCS BaXKHBIM JUISl 9THX BeLIecTB. B nureparype M3BeCTHBI Me-
TOJBI OKHCIUTEIBHOTO 1,3-AUMOISIPHOrO IUKIONPUCOEANHEHHS aJIbJOKCUMOB C PAa3IHMYHBIMU HEHACBHIIICHHBIMU COEIUHEHUSIMU
¢ IpUMEHEeHUeM coeluHeHni runepsaienTHoro nona (I1I) B kauecTBe MequaTopoB, OIHAKO, CPEIM UMEIOLIMXCS paboT He ObLIO
00HapyKEHO MOAOOHBIX KaTaIUTHYECKUX BHYTPUMOJICKYJISPHBIX LUKJIN3AIMN ajbJIOKCUMOB, KOTOpPBIE MPUBOIAMIN ObI K 00pa3o-
BaHMIO KOHJICHCUPOBAaHHBIX IeTEPOLMKINYECKUX PON3BOAHBIX. Tak, HaMM pa3paboTaHa METOJMKa CHHTE3a KOHJICHCUPOBaHHBIX
reTepOLMKIINYECKUX COSJMHEHUH C UCIIOIBb30BaHUEM KaTAIUTUYECKUX KolnuecTB coennHenuii nona (I1I), kotopeie reHepupyrorcst

in situ (pucyHok 1):
|
o1 (X
COOH

mCPBA (1.5 eq.)
9= pTsOHxH,0 (0.2 eq.)

R{™
ANy DCM, tt, 24 h

Pucynok 1. BHympumonexkynsapHas Kamaaumuyeckas 2emepoyurkiu3ayus
2-anKoKCubeH3a1bOOKCUMOE C UCHONb308aHUuem coedunenutl uooa (111)

AJNBIOKCHMBI KaK C OJICKTPOHO-AOHOPHBIMHU, TaK U C BJICKTPOHO-AKUCIITOPHLIMU 3aMECTUTCIIAMU, COACPKAIIMMU TCPMUHAJIb-
HYIO alI€TUJICHOBYIO I'pyIIy JaBajld COOTBETCTBYIOLINE 68H30HHpaHOH3OKC&3OJ’IH C BBIXOJJaMHU OT XOpOLIUX 1O BHICOKHUX. Pa3pa60-
TaHHas1 MCTOAHKA TaKKE IMPpUMEHNUMA JId aJIbJJOKCUMOB, COACPKAIIUX 2-aJ'IJ'II/IJIOKCI/I-prHHy, KOTOpas nmpuBoaunjia K O6paSOBaHI/IIO
KEJIaCMbIX 6eH30HI/IpaHOI/I30K0330J'H/IHOB C XOpOUIMMHU BBIXOJaMH.

Paboma evinonnena npu gunancosou noddepoicke PH®, npoexmeor 21-73-20031 u 16-13-10081-P.
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AHHUOHHBIE COEJUHEHHUA HA OCHOBE
HPOU3BOJAHBIX 'TEKCAASATPUOEHUJIEHA:
CHUHTE3, CTPYKTYPA U CBOMCTBA

Muxaiinenxo M.B.,* Konapes /I.B.,* Xacanos C.C.,” baroB M.C.,* IllecrakoB A.®.*

“‘Uncmumym npobnem xumuuecxou gusuxu Poccutickoti Akademuu Hayx,
142432, Yepnoeonoska, e-mail: mikhailenkomv1@gmail.com
bUnemumym @uszuxu Teepoozo Tena Poccuiickoi Akademuu Hayx, 142432, Yeprnozonoska

I'excaazarpunaptunen (HATNA) u rexcaasarpudpenunenrekcakapobonntpun {HAT(CN) } npunaasiexar K Kiaccy HpOU3BO-
IHbIX rekcaasarpudenmnena (HAT). CoenuHeHus 3TOro Kiiacca MpeAcTaBisioT 3HAYUTEIbHBIA HHTEPEC C TOUKU 3pEHUs Au3aiiHa
(YHKIIMOHANBHBIX MaTepHAaJIOB C EPCIIEKTHBHBIMH MPOBO/ISIIUMH 1 MArHUTHBIMH CBOICTBaMH.

Hamu BriepBbIe MOJTy4eHbl MOHOKPHCTAJLIBI CONEH, cofepxkamux anunoH-pagukaisl {HAT(CN), } . Tlokazano, uto HAT(CN)
MOXHO BOCCTaHOBHMTB JIO aHMOH-paJiMKana cojibio QyatepeHa {kpunrann[2.2.2](Na)}(C =), rpadpuToM Kanus B NPUCYTCTBHH
KpHIITaH/a, a TaKKe 3)pOMeM M JUCIPO3HEM B IPHCYTCTBHU KpacuTels kpucraumueckoro ¢uoneroporo (CVCI). Ilpu atom 00-
Pa3syroTCs IUIOTHOYIIAKOBAHHBIE CTOTIKH C pa3Hol cTenenbto auMepusauun HAT(CN) . B Takux CTONMKax peanusyroTcs CUIIbHBIE
MarHuTHbIe B3aumonencTusa mexay HAT(CN),~ ¢ oomennoit aneprueit J/k o -80 K. TlomydeHsl Tak e CTONKH € YePENYHOIH-
mucs nonamu HAT(CN),” u CV™.

[Tpu B3aumoneiictBrrn HATNA ¢ TOpOLIKOBBIM 5KeJIe30M HITH KapOOHMIIOM keJie3a B mpucyTcTBuu conu CVCl noyueHs! B BUze
KPUCTAJIJIOB aHHOHHBIE KOOPMHAIMOHHBIE coennHenus coctasa (CV*), {HATNA(Fe''Cl),}*. JlaHHbIi KOMILIEKC SBJIAETCA NEPBHIM
coemuHeHHeM, comepkammm auaninonbl HATNA? i TpeyroigbHHKA U3 BBICOKOCTIMHOBOTO kelne3a (S = 2). OOHapyKeH CHIIbHBII
anTueppoMarauTHe 00MeH Mexy Fel' uepes nuannon HATNA? ¢ remneparypoii Beiica -98 K. ComtacHo pacueram BeJTHYHHA
obmenHOro B3anmMozeiictus J cocrasisiet -4.6 cm!. Tlo cpaBHeHuto ¢ HelTpanbHbiM HATNA 06MeHHOE B3aMMOICHCTBHE MEKITY
Tpemst atomamu Fe'' yBennuuBaetcs 6ornee, 4eM B [[Ba pa3a, YT0 OOBSICHSIETCS YMEHBIICHHEM UTHHBI cBA3 N-Fe npu KoopauHaInH
JUaHUOHA.

Jlureparypa

1. Konarev D.V., Kuzmin A.V., Mikhailenko M.V., Khasanov S.S., Otsuka A., Yamochi H., Kitagawa H., Lyubovskaya R. N.,
Chem. Eur. J., 2020, 26, 17470-17480.

2. Konarev D.V,, Khasanov S.S., Mikhailenko M.V., Batov M.S., Otsuka A., Yamochi H., Kitagawa H., Lyubovskaya R.N., Eur. J.
Inorg.Chem., 2021, N.1, 86-92.

Paboma evinonnena npu gunarncosoti noddepoicke Poccutickoeo @onoa @ynoamenmanvhvix Uccnedosanuti, npoexm No 20-53-
50001.
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PEAKIIUU 1H-IIUPPOJI-2,3-TMOHOB C 1,3- U
1,4-IUTTOJIAMHAU

Mopo3s A.A., ImutpueB M.B., Macausen A.H.

Ilepmckuti 2ocyoapcmeeHtblil HAYUOHAILHBLL UCCe008amelbCKULl YHUBepcument,
614068, Poccus, 2. [lepmv, yn. Bykupesa, 15,
e-mail: koh2@psu.ru

B coBpeMeHHOM OpraHn4ecKoOM CHHTE3€ MPUOPUTET OTJAETCS MPOCTHIM B IPUMEHEHUN U HAUMEHEE SHEPro3aTpaTHbIM peaKiiu-
sIM, KOTOPBIE 1al0T BOBMOXKHOCTH CYIIECTBEHHO YBEIUYUTh MOJICKYJISIPHYIO CIIOKHOCTh COEJIMHEHUI 32 MUHUMAIbHOE KOJTUYE€CTBO
maroB. [IpuMepaMu Takux peaxiuil sIBISIOTCS peakiuy JUMOJSIPHOTO IUKIonpucoeannenus. Tak, 1,3- u 1,4-qunomnsipHoe [UKIo-
MPUCOCTUHECHNE OTHOCUTCS K OJJHUM W3 HauOoJiee MPUBJICKATEIbHBIX METOIOB i (hOpMUPOBaHMs (HapMaKOIOTMISCKH BaXKHBIX
MATH'- ¥ IECTUWICHHBIX? a30TCOAEPKAIINX T€TEPOIMKIIOB.

YacTo B KaueCTBE JUMONAPOGUIOB B TAKUX PEAKIHSIX HCIIOIB3YIOT KapOOHWIbHBIC coeauneHus. K HuM otHoCcsTCs 1 H-mup-
poin-2,3-nuonbl. Hannyne HECKONMbKUX PEaKIMOHHBIX IIEHTPOB jAaeT | H-nupposn-2,3-nuoHamM BO3MOXKHOCTh BCTYNAaTh B PEaKLUU
LHUKIONPUCOEIUHEHUS ¢ pa3nuyHbiMu 1,3- 1 1,4-aumonsiMu. ITo O3BOJISIET CHHTE3UPOBATh YHUKAIBHBIE TETEPOIIUKITNIECKUE Kap-
KacCHl.
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Pucynox 1.
[pu B3ammonetictBun 1 H-muppoi-2,3-TUOHOB C AWUIONSAMHE PA3IHIHOTO THIIA OOHAPY:KEHO 4 HampaBieHHs MPOTEKaHUS peak-
uii (puc. 1), koTopsle mogpodHee OyayT paCCMOTPEHBI B TOKIIAZE.
JIuteparypa

1. Padwa A., Bur S. Advances in Heterocyclic Chemistry, 2016, 119, 241
2. Nair V., Deepthi A., Ashok D., Raveendran A.E., Paul R.R. Tetrahedron, 2014, 19, 3085.

Paboma evinonnena npu gunancosou nooodepocke PH® (npoexm Ne 19-13-00290)
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BOCCTAHOBJEHHBIE COEUHEHUS
TETPA®EHWINIOPO®UPUHATOB METAJLIOB
(Cu(Il), Fe(IT), Ni(IT))

Hazapos JI.W., * XacanoB C.C., ° Ky3bmun A.B., ° Konapes /I.B. *

* Uncmumym Ipobnem Xumuueckoui @usuxu PAH, Yeprozonoexa, Poccus.
® Uncmumym @usuxu Teepooeo Tena, Yeprnoconoska, Poccust

Komriekcsl mopUpHHOB MMEIOT BAXKHOE 3HAYEHHE JUIs )KM3HU Ha 3emuie. biarogaps yHUKaibHOW JIEKTPOHHOI CTPYKTYpe OHU
UCIIONB3YIOTCS B KAYECTBE KpacuTesel, Karain3aTopoB U IIePCIEKTHBHBIX MaTePHUANIOB AJIS SJICKTPOHUKH M COTHEYHBIX DJIEMEHTOB.
OKuCIIeHNE WITH BOCCTaHOBJIEHHE MOP(GHUPHUHOB MOXKET BIMSATH Ha UX MATHUTHBIE, ONTUYECKUE U TIPOBOASIINE CBONCTBA BCIIEICTBHE
TOSIBJICHHS] HECTIAPEHHBIX JIEKTPOHOB HA MAaKPOLMKJIaX. DTH JEKTPOHBI MOT'YT y4aCTBOBAaTh B MArHUTHOM B3aWMOJIEHCTBUH CIIH-
HOB WJIM B BBICOKOH NpoBOAMMOCTH. OKHCIIEHHBIE METAJUIONOP(PUPHHBI N3y4aloTCsl aBHO. V3ydyeHre BOCCTaHOBIICHHSI METAIIO-
NOPQUPHHOB 3aTPYIHEHO M3-3a UX YyBCTBUTEJLHOCTHU K BO3/LYXY U BBICOKUX NOTEHIMANIOB BoccTanoBenus (E , <-1.2 B).

Hamu pa3paboTaHbl METO/IBI BOCCTaHOBJICHHS TOP(OUPUHOB U ITOJyYSHBI aHUOHHBIE COSIMHEHUSI B BHJIE MOHOKPHCTAJLUIOB. JTO
MIO3BOJIMJIO YCTAHOBHUTh UX KPUCTAJUIMYECKUE CTPYKTYPBI, @ TaK JKe UCCIIe0BaTh MAarHUTHBIE X ONTUYECKHE CBOWCTBA.

Boccranasienue terpadennnnopdupunaro meau (1) n nukens (II) anrpanenunnom nesust {Cs*(AHTpaneH )} IpoOBOIMIHN B
TOJyosle B TIPMCYTCTBUM KpunTaHza. [lomyuena kpucrammyeckus conb {kpunrana(Cs?)}, {Cu''(TPP*)}* (1). IByxoneKkTpoHHOE
BoccraHoBnenne {Cu(TPP*)}° npoucXoanT mo MaKpOIMKILY, 4TO BIIEPBBIE TO3BOJIMIIO H3YYHUTh CTPYKTYPY U CBOCTBA JHAMATHHT-
HBIX TeTpaaHnoHoB TPP*" B TBepaIOM COCTOSTHHUH.

Boccranosnenne terpadenmimnopdupunaroB uukensi(Il) u xeneza(ll) ¢ ncnonszoBannem Cs(AHTpaleH ™) B NPHUCYTCTBUU
KpHMITaHJa WK KaTioHa Bu,MeP* conpoBoxiaeTcs BOCCTaHOBJIEHHEM LEHTPAIbHBIX aTOMOB METAJIOB C 00pa3oBaHUEM comeit
{xpunrann(Cs")} {Ni'(TPP*")}—CH.CH, (2), (Bu,MeP*) {Ni'(TPP>)}—CH.CH, (3) u (Bu,MeP*){Fe(TPP>)}—CH.CH, (4).
Hust coenunenuii ¢ {Ni'(TPP?")}~ ycTaHOBIeHa BO3MOXXHOCTD MIEPEHOCA 3apsijia C MeTaIlla Ha THAHHOHHBIA MaKpOIMKI U 06pa3o-
BanueM annoHOB {Ni"(TPP*")}" ¢ BeicokocnmuoBbiM Ni'' (S =1) u Tpuanuon-pagukanamu TPP*~.3acenenne 31oro Bo30yxaeHHOTO
COCTOSIHHSI TIPUBOJIUT K YBEJIMUEHHUIO MArHUTHOTO MOMEHTA COJIM 2 C ILEJIbI0 MEX/y CHHIJIETHBIM U KBapTeTHBIM ypoBHsIMHU 750 K.

Paboma svinonnena npu ¢punancosoii noooepoicke PH® (Ne 17-13-0121511).
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®OTOBOJbTAHYECKHE CBOUCTBA HOBBIX
HE®YJIVIEPEHOBBIX AKHHEIITOPOB HA OCHOBE AHTPA-
N HA®TOTHOPEHOB

Hegrocrpyes JI.A.,»° Bapanos /I.C.,* Kooesnesa E.C.,* YBapos M.H.,* Ilonos A.A.,»% Kyiuk JI.B.?

“‘Uncmumym Xumuueckou Kunemuxu u I'openus um. B. B. Boegoockoeo
Cubupcrozo Omoenenus Poccutickou Akaoemuu Hayx, 630090, Hosocubupck, Hncmumymckas 3,
e-mail: nevostruev@kinetics.nsc.ru
*Hoeocubupckuii T'ocyoapcmeennvlit Yuueepcumem, 630090, Hosocubupck, [upozosa 1

TToKCK HOBBIX AKIIENITOPHBIX MATEPHUAIIOB SBISIETCS IEPCIEKTUBHBIM HAIIPABICHUEM OPraHUYeCKOM (OTOBONBTAUKH. B anHo
paboTe ObUIK MOJIYYEHBI OPUIUHAIIBHBIE AKIIENTOPHBIE COEUMHEHHS HA OCHOBE aHTPa- U HAQTOTHO(DEHOB, OTIIMYAIOIIHUECS JAPYT OT
Jpyra CTpyKTypo# THodeHcoaepxaiero gpparmenta' >,

2 T T . / /
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[punoxennoe nanpaxenne, B

JIy1st IpOBEpKM IPUMEHUMOCTH ITOTYYEHHBIX MAaT€PUAJIOB B Ka4€CTBE HOBBIX aKIENTOPOB 3IEKTPOHA OBIIM N3rOTOBIEHBI (JOTO-
BOJIFTaMYeCKHe ycTpoiicTBa. OKa3anoch, YTO MAaKCUMaIbHOE 3HAUYECHHE MTPOM3BOIUTENbHOCTH, paBHOe 0.71 %, Habmroganocs s
CTPYKTYpBHI ¢ anTpa[2,3-b|THOGEHANMATIOHOHUTPIIILHBIM ()PAarMEHTOM.

JIuteparypa

1. Baranov D. S., Uvaron M. N., Kazantsev M. S., Glebov E. M., Nevostruev D. A., Mostovich E. A., Antonova O. V., Kulik L. V.
European Journal of Organic Chemistry, 2018, 19, 2259.

2. Nevostruev D. A., Baranov D. S., Zinoviev V. A., Sukhikh A. S., Kulik L. V., Russian Journal of Physical Chemistry A, 2020,
94, 1936.

3. Baranov D. S., Krivenko O. L., Kazantsev M. S., Nevostruev D. A., Kobeleva E. S., Zinoviev V. A., Dmitriev A. A., Gritsan N.
P., Kulik L. V. Synthetic Metals, 2019, 255, 116097.

Paboma evinonnena npu ghunancogoii noodepoicke PODU 6 pamkax nayunvix npoekmos 20-33-70126, 19-03-00149.
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CHUHTE3 U HUTOTOKCUYHOCTDb HOBBIX
1-APUWIMHIOJIM3UHOB U 1-APUIITUPPOJIO[2,1-A]
MN30XUHOJIMHOB

Hepckas A.A. ', BopucoBa T.H.', Mudtsaxosa A.P. ', Bapniamos A.B.!,
Bockpecenckuii JI.I.!, Hryen Ban Tyen?

'Poccutickuit ynusepcumem opyoicowl hapooos (RUDN Univerity),
117198, Poccus, e. Mockea, yn. Muknyxo-Maxknas, 6,
2 Unemumym Xumuu, BAHT,
218 Xoane Kyox Bvem, Kay 3vay, Xanou, Beemnanm,
e-mail: nevskaya_aa@pfur.ru

Pa3paboTka nmoaxonoB K CHHTE3Y MPOM3BOIHBIX HHAOIM3HMHOB ¥ TUPPOIIO[2,1-a|U30XMHOIMHOB SIBIISIETCS OHOM U3 aKTyallbHbIX
3aj1a4 COBPEMEHHON OpraHUYeCcKoi XUMHH. B Xo1e HeraBHero uccienoBanus ObUIO ITOKa3aHo, YTO YIPOIIEHHbBIE TPUIUKINIECKHE
aHanoru Lamellarin D, NMullIeHHBIE JTAKTOHOTO LIUKJIA, COXPAHSAIOT LUTOTOKCHUYECKYIO aKTUBHOCTb, IPUYEM IPOU3BOJIHBIE C apo-
MaTHYECKUM MUPPOJION30XUHOINHOBBIM (DPAarMEHTOM INPOSIBUIM OOJBIIYIO aKTUBHOCTh, Y€M COOTBETCTBYIOILIHE BOCCTAHOBJICH-
Hble aHanorul. Hamu Obu10 1okazaHo, YTO MHAOJM3UHBI U IIHPPOIOM30XHMHOIMHBI MOTYT OBITH MOJIYY€HBI ITyTeM TpaHC(hOpMaIuu
2-apOWJINUPUINHOB M M30XUHOIMHOB 1 ¢ yuacTHeM akpoJienHa U aJIKWHOB, UMEIOLINX CII0KHOI(UPHBIE U KETOHHBIE TpymIibl. st
W3YYEHUs PEaKIIMOHHON CIIOCOOHOCTH UHJOJIN3UHOB U ITUPPOJIOM30XUHOIMHOB 4, COllEpIKaIlNX JIBE albJETUAHbIE TPYIIIbI, ObUIN
MIPOBEAEHBI Peakiuy ¢ O-(heHUICHANAMUHOM U HadTannHIMaMUHOM-2,3, Y4TO ITO3BOJIWIIO MOJIYYUTH [TOJIMKOH/ICHCHPOBAHHBIE COe-
JOVHEHUd 5.

PN ~ CHO POl
-~ A Y P N -~ A
1 1
oy X X / L‘:;, | P / NP |
Ar /) \ /)
CH,CN Ar TMSOTH, A HO
2 MW, 150°C 1 CH,CN 3
reflux
CF;CH,OH
MW, 150°C NH,
EtO N H,N
EtO O BN 5 Ir:-:\ | X
CHO b AL beg -
\ / CHO — , \ /
A HO oluene A N
B0 g, MW, 150°C N
1c5, *™ ! MeSOs ) @
RD HCT116 HeLa A549 Loon
9 6 10 s g

[IpoBeneH mepBUYHBIN OMOCKPHHUHT psifa TONYYCHHBIX COSTUHCHUN HA HAJIMYUE IUTOTOKCUICCKON aKTHBHOCTH HA YETHIPEX
JUHASX OMYXOJIEBBIX KIEeTOK: A549 (xapumHoma nerkoro), HCT116 (kapumHoma kumreunuka), RD (padmommocapkoma) u Hela
(ameHOKapuMHOMA IeHKku MaTku). [Ipu HccneoBaHIH B3aUMOCBS3EH CTPYKTypa - aKTUBHOCTh B PAMKaX M3yYCHHBIX TPYII COe-
JMUHCHUH MOXHO TPUNTH K 3aKITFOUSHHIO, YTO IS MPOSBICHUS INTOTOKCHYHOCTH B PSAAY MOTYYCHHBIX WHIOTU3UHOB U MTUPPOIIO-
HM30XUHOJIMHOB KITFOUEBOC 3HAYCHUE UMEET HATHYNE U KOJIMICCTBO allbJACTHIHBIX TPYIIIT U B MCHBIICH CTCIIEHU HAJTMYUE TI0CKOTO
CKEJIeTOHA.

JIuteparypa

Pla, D., Marchal, A., Olsen, C. A., Francesch, A., Cuevas, C., Albericio, F., & Alvarez, M. (2006). Synthesis and structure—
activity relationship study of potent cytotoxic analogues of the marine alkaloid lamellarin D. Journal of medicinal chemistry,
49(11), 3257-3268.

Hccnedosanue evinonneno npu gurarcosoii nodoepoicke PODU (Ne 21-53-54002) u Bvemmuamckoii axademueu Hayk u
mexHono2ull 8 pamkax nayurozo npoexma (Ne QTRU01.05/21-22).
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HU3KOCUMMETPHUYHBIE CYBO®TAIOLINUAHUHDI,
COJEPXAIIME 7-YJIEHHBIA JUA3EINIMHOBBIN
U 6-YJIEHHBIN ITUPA3UHOBBIN I'ETEPOILIUKJIbBI

Huxurnn U.A.* CkBopuos HU.A.,* Jlazoscknii /I.A.,* Kupakocsin IA.,° Ctyxun I[1.A.?

“ Ueanosckuu I ocyoapcmeennviit Xumuko-Texnonocuveckuil Ynusepcumem,
HUU xumuu Makpozcemepoyuxiuueckux coeOuHeHull,
153000, Hsanoso, lllepememesckuii npocnekm 7,
E-mail: ivan.nickitin-15@yandex.ru
® Unemumym @usuueckott Xumuu u Dnexkmpoxumuu um. A.H. @pymxuna Poccuiickoii Akademuu Hayx,
119071, Mockea, Jlenunckuii npocnexm, 31, kopn. 4

Cy0¢ranonmanunsl (SubPc) - KynonooOpa3Hble MaKpOreTEpOLMKIIBL, B KOTOPBIX TPH H30MHIOIBHBIX ()parMeHTa BICTPOEHBI BOKPYT
aroma 60pa, CBSI3aHHOTO Yepe3 aKCHATBHYIO CBI3b ¢ KAKMM-ITHOO0 nuraHaoMm'. M3-3a cBoeil CTpyKTypHON 0COOEHHOCTH, HAHYHUS U BO3-
MO)KHOCTH 3aMEHBI aKCHAJILHOTO JINTaH/1a ¥ OEH30JIbHBIX KOJIELl Ha Nepr(eprH MOSIBISETCS BOSMOXKHOCTh HACTpanBaTh CBOWCTBA JaHHBIX
COEIMHEHHUH JJIs1 MX UCIIONB30BaHMUS B KaUeCTBE MaTepHaioB I HeluHeiHoi ontuku, OLED-ycTpoiicTB, MONEKYIAPHBIX CUCTEM IIepe-
HOCa DHEPTUH U B KAYECTBE CTPYKTYPHBIX EMEHTOB CYIPAMOJICKY/ISPHON XUMHKZ,

Hamu myteM cMenIaHHOM LMKJIOTPHUMEPH3aLMK ObUIH MONyYeHbl CyOo(dhTanonuaHuHbl 0opa epeMEHHOTO COCTaBa, CojiepKaliue B
CBOEM COCTaBe 7-4ICHHbIH THa3eNMHOBHIN 1 O-UICHHBIM MUPa3HHOBBII FeTePOLUKIIBL.

Norralizad AosorpEan
Q
g
A
]
L
5,

Nonmmalized absorplion
35 "

i r . .._{n_ =
s
o

300 400 500 GO0 TOO 300 400 500 600 TO0O
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Pucynox 1. Cmpyxmyproe cmpoenue (HU3K0)CUMMEMPULHBIX CYODMATOYUAHUHOB, INEKMPOHHbIE CREKMPbL NOTLOU HUSL.

CTrpoeHne MakpoIMKIIOB ObLIO yCTaHOBIIEHO Ha 0cHOBaHMH Macc-criekrpomerpurt MALDI-TOF u SIMP cnekrpockonuu. bonee
JIeTaJbHBIA aHAIN3 CPABHUTEIBHBIX XapaKTEePUCTUK COCMHEHNH OyAeT NMpeACTaBleH B TOKIIaE.

Jluteparypa
1. Claessens C.G., et al. Chem. Rev. 2014, 114, 2192.
2. Gotfredsen H., et al. Chemistry-A European Journal. 2017.

Paboma evinonnena npu gunancosoti noodepcke PODU, npoexm 19-33-90276.
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UCCJEJOBAHUE MPOTOTPOITHON TAYTOMEPUU
1-TUAPOKCHU-2-2-TUEHWT)- U 1-TUJIPOKCH-2-(2-®YPIIT)
UMMIA30J0B METOJIOM Y®-CIIEKTPOCKOIIUU

Huxurnna [1.A.,»° Kosnaesa T.1O.,* IlepeBasioB B.I1.?

“Poccutickutl XuMuko-mexuonocuieckuti ynusepcumem um. /.M. Menoeneesa,
125047, Mockea, Muycckas na., 9
SUncmumym snemenmoopeanuyeckux coeounenuti um. A.H. Hecmesnosa Poccutickoii Akademuu Hayx,
119991, Mockea, yn. Basunosa, 28
e-mail: polinandrevna@yandex.ru

B npomomKeHrH HAIero H3y4YeHHs IPOTOTPOIHOMN TayTOMEPUH 2-TreTapuii- 1 -ruApOKCHUMHUIa3010B ! GBUTH 3apErHCTPUPOBAHDI
B Pa3JIMYHBIX PACTBOPHUTEIISX IEKTPOHHBIE CIIEKTPHI ITOIIOIEHHS POU3BOAHBIX 2-(2-THeHuN)- U 2-(2-dpypuin)umuaasona 1-3. [pu
9TOM B Ka4e€CTBE MOJIEILHON CTPYKTYpBI 1-TupoKkcuTayToMepHOi opMbl 1A BbICTynanu 1-MEeTOKCHMMHUAA30JIbI 2, a B Ka4ECTBE
Mozenu N-okcuHOH TayroMepHO# (opmbl 1B nenons3oBanuch 3-okcuasl 1-MetunuMuaasona 3.

CHs N™ S cH,

X= O; S
R= CH3, OCQH5

Bbu10 ycTaHOBIIEHO, YTO KaK B allpOTOHHBIX PACTBOPHUTENSX (XJI0podopM, AMOKCaH, allETOHUTPHI), TAK U B CITUPTax (OKTAHOII,
OyTaHOI, 3TaHOJI, METAHOJI) HCCIIEAyeMble IPOU3BOAHBIE 1-THIPOKCUUMUIA30J1a CYIECTBYIOT IIPEUMYILIECTBEHHO B N-THAPOKCH-
(opme 1A, Torna xax npu nepexoze kK BogHbiM cnupram (EtOH:H,O = 1:1) nabmronaercs nepexon B N-OKCHIHYIO TayTOMEPHYIO
¢dopmy 1B (Pucynok 1).

X0

s Eelvs = 188644, EtOH
== 28 BoAH. E'OH

o et i «+ 38 BogH, EOH

"'1.-

" a0 350 360 710 Mo 700 300 310 TN 10 3a8 190 0 370 00 W & ni‘-lt 0 PR TTO 0 TG X0 6 RO 30 Rad 360 60 IR0 WG 3 400
a) A vea 6) T
Pucynox 1. Dnexmponnvle cnexmpbot noziowenus 5-ayemua-4-wemun-2-(2-gpypun)umudasonos (R = CH; X = O)

6 smanoine (a) u 6o0Hom smanone (0).

JIuteparypa
1. Nikitina P.A., Kuz’mina L.G., Perevalov V.P., Tkach L.1. Tetrahedron, 2013, 69, 3249.
2. Nikitina P.A., Koldaeva T.Yu., Zakharko M.A., Perevalov V.P. Aust. J. Chem., 2020, 73, 1098.
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BUC2-XJIOPHNPOIIEHUJI)CEJIEHU /L B PEAKIIUAX
I'ETEPOLHUK/IN3ALIUAN

Huxonosa B.C., Manyiiio B.B., Kopuesun H.A., Pozenuseiir U.b.

Uprxymckuti unemumym xumuu um. A.E. @asopckozo Cubupckozo omoenenus Poccutickou Akademuu Hayx,
664043, 2. Upkymck, yn.Dasopckoeo, 1,
e-mail: valentina_serg@inbox.ru

CeJieH SBIAETCS OJHUM U3 BKHEHIIIMX MUKPOSJIEMEHTOB B MPOLIECCAX JKU3HEAETEILHOCTH Y€JI0BEKA U JIPYTUX JKUBBIX Opra-
uu3MoB'. Co3naHue U pa3BUTHE HOBBIX MOAXOI0B K CHHTE3Y (DYHKIIMOHAJIBHBIX CEIEHCOAEPIKAIINX COEAMHEHUH CIY)KUT OCHOBOM
JUTS TIOTYYEHHS JOCTYIHBIX MPAKTHYECKU [IEHHBIX BEMIECTB: KaTaaM3aTOPOB%, TOKOIPOBOIAIINX MOJTMMEPHBIX MaTepraioB® u Jie-
KapCTBEHHBIX IPEMapaToB .

HecMoTpst Ha BRICOKHT IPUKIIAAHON MOTEHITHAI CEIEHOPTaHHYECKUX COEANHEHNH, COBPEMEHHBIE TIOIXObI K UX CHHTE3Y 4acTO
OTPaHMYMBAIOTCS JOPOTOBU3HON PEAreHTOB HITH KaTaIN3aTOPOB, )KECTKMMH YCIOBUSIMHU U HU3KOM XEMO-, PETHO-, HJIH CTEPEOCETIEK-
TUBHOCTBIO PEAKIUH.

B nanHoii pabote paspaboran 3ppeKTUBHBINA OXHOPEAKTOPHBIA METOJ CHHTE3a Pa3IMYHbIX F€TEPOLUKINIECKUX TPOU3BOIHBIX
Ha OCHOBE OMC(2-XJIOPIPOIICHII)CEJICHH A B OCHOBHO-BOCCTAHOBUTEIILHOW crcTeMe ruapasuaruapar-KOH.

- X
Se—Se ¥
SOIKOHINAHHO T\ h Jﬁ"‘%
Se Se '

Cl Cl 10 4, 50°C

s AN

NH,
=N

KOH/N,H,H,0
54, 50°C Se

Jluteparypa

1. Patai’s chemistry of functional groups. Organic selenium and tellurium compounds. Ed. Z. Rappoport — Chichester: John Wiley
and Sons, 2013 — 1678 p

2. Singh F.V., Wirth T. Catalysis Science & Technology, 2019, 9, 1073.

3. Patra A. et al. JACS, 2008, 130, 6734.

4. Sahu P. K. et al. Organic letters, 2014, 16, 5796.

Cnexmpanvhvle u anarumuyeckue OaHHvle OblLIU NOLYHEHbl C UCHOAb308aHUEeM 000pYydosanus bailkanbckoeo aHanumuyecko2o
yeHmpa KonrekmugHozo noavzosanus UpHX CO PAH.
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HOJYYEHUE CIIUPOITPOU3BOJHbBIX
2-CEJIEHOKCOI'MAAHTOUHOB U U3YUYEHUE UX
MNPOTUBOOITYXOJEBO U AHTUOKCHUJAHTHON
AKTUBHOCTH

Hosoropues B.K., besorinaskuna E.K.

Mocrosckuii cocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119234, Mockea, Jlenunckue 2opvt 1cmp3,
e-mail: viadnov9216@rambler.ru

JIMCTIMPOMHOIMHOHBI ABJISIFOTCA OJHUM U3 KJIACCOB COCAMHEHUH, NEUCTBYIOIIMUX 10 MEXaHU3MY TapreTHoil tepanuu. 1x wnc-
MOJIb30BAHUE B KAUECTBE MPOTHBOOIMYXOJICBBIX ar€HTOB OCHOBAHO HA UX CIIOCOOHOCTH K MHTHOMPOBAHHIO OCIIOK-OCIKOBOTO B3au-
MozeicTBus p53-MDM2, Giarogaps yeMy p53 BO30OHOBIISET BHIOJIHEHHE CBOEH (DYHKIIMHU KJIETOYHOTO peryisaTopa’.

Taxoke U3BECTHO, UTO 30CEJICH U APYTHE CEICHOPIaHUYCCKHE COCTUHCHUS, POSBIISIFOT BHIPAKCHHBIC AHTUOKCHUIAHTHBIC CBOM-
CTBA 3a CUET UMUTALIUH JIEUCTBUS [IyTaTHOHIIEPOKCHAa3bl>, C APYyroi CTOPOHBI, OMTUCAHBI IPUMEPHI IIPOSIBICHUS 30CEIEHOM [IUTO-
TOKCHYECKOTO JIEHCTBHUSI, OCHOBAHHOTO HA YBEJIMUCHUH (POPMHUPOBAHUS B KJIETKE AKTHBHBIX (hOPM KUCIOpoaa’.

B nanHoii paboTe pa3paboTaHbl METOIbI CHHTE3a AUCITUPOUHIOTMHOHOB, COJCPIKAIINX B CBOCH CTPYKTYpE CEICHOTHIaHTONHO-
BBl (pparMeHT, peakuusamMu 1,3-AUMOasSIPHOTO IUKJIONPUCOCANHEHHS a30METUHIIIUIOB K IIPOU3BOIHBIM S-apUIHJICH- U 5-UHOJH-
JIeH-2-CeJIeHOTHIaHTOUHOB.

2 1 2 1
Lot Lot
] ?:SE 8} %5&
MNH MNH
HN N_ HN—{ NC
0] O

B pamxkax BBINOJTHEHMS JaHHOW paOoThl OBLI IMPOBEIEH CHHTE3 CEpUil AMCIMPONHIOINHOHOB BBINIEYKAa3aHHBIX CTPYKTYPHBIX
THUIIOB, & TAKXKE MX OHMOJIOTHYECKOE TECTUPOBAHNE HA IIMTOTOKCUYHOCTH M IPO-/aHTHOKCHIAHTHBIE CBOICTBA.

Jluteparypa

1. Vogelstein B., Lane D., Levine A.J. Nature, 2000, 408, 307.

2. Schewe T. General Pharmacology, 1995, 26, 6, 1153-1169.

3.Zhang L., Zhou L., DuJ., Li M., Qian C., Cheng Y., Peng Y., Xie J., Wang D. BioMed Research International, 2014, 2014.

Paboma evinonnena npu gunancosou nooodepocke PH® (epanm 21-13-00023) u PODHU (epanm 20-33-90008).
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CUHTE3 U PEAKLIUU 6-APWJI-4,5-TUTUJIPO-3(2H)-
MUPUAAZUHOHOB U 6-APWI-32H)-MUPUJAZMHOHOB

Ogunnuukos K.JI., Jlapuonos H.H., Crapoctun M.B., Ko;1000B A.B.

Apocnasckuii cocyoapemeennviii mexuuyeckutl ynugepcumem, Mockosckuii npocn., 88, Apocaasns, 150023,
e-mail: ovchinnikovkl@ystu.ru

Pa3zpaboTanbl METOIWKM W OCYIIECTBIEH CHHTE3 CEpPHU 3aMelleHHBIX 6-apui-4,5-nurunpo-3(2H)-nupuia3suHOHOB U
6-apui-3(2H)-nupuia3uHOHOB B COOTBETCTBUM €O cxeMoi. OOIiiee YMCiIo MoayYeHHbIX BemecTs 6otee 2000,

o

Q [a]
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—_2 T 2 2" e —
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Ar e A L Ar o mToh, I
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Ar o] Ae O Ac O o
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I |
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: HaM. COOH 2 J‘I\ NH HM 'J.I\NH NH HaM. NH
| - - p—— | —- I | )
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Jlureparypa
1. Modern Trends of Organic Chemistry in Russian Universities / Konovalov A.IL., Antipin L.S., Burilov V.A. et al. // Russian
Journal of Organic Chemistry. 2018. T. 54. Ne 2. C. 157-371. DOI: 10.1134/S107042801802001X
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HHPOJIEKAPCTBA Pt(1V) C KOHTPOJINPYEMbIM
BBICBOBOKXJIEHUEM HA OCHOBE PUBO®DJIABUHA

Ilagaor K.I., Cnexrop I.B., KpacnoBckas 0.0., AkacoB P.A., CkBopuos /I.A., KocTiokoB A.A.,
Kysbmun B.A., BaneeB A.H., EpodeeB A.C., I'opeaxun IL.B., llTnas A.A.,
Bbenornaskuna E.K., Maxkyra A.I.

Xumuueckuii paxynomem MI'Y um. M.B. Jlomonocosa, 119991, Mocksa, Jlenuncxue eopul, 1,3,
e-mail: kirill. pavlov2011@mail.ru

[TponexapcrBa Pt(IV) npexncrapisitor co0oil anprepHaTHBY NPHMEHSIEMBIM B TEpalvy IUIATHHOBBIM IIpernaparaM 3a CHeT MX
OonblLeit GMOOCTYITHOCTH U BO3MOXXHOCTH BapbHPOBAHMSI CBOMCTB ITpenapara BBEJCHUEM B aKCHaJIbHbIE MTOJIOKEHUS KOMILIEKCa
Pt(IV) nuranmos pa3nuyHON MpUpoab.

B nmanHoit pabote ObUT0 cHHTE3UPOBaHO mposiekapcTBo Pt(IV), conepikaiiee B akCHaIbHOM MOJOKEHHH (parMeHT pubodiaBu-
Ha, KOTOPOE CIIOCOOHO BOCCTaHABIMBATHCS B KJIIETOYHOM Cpelie oA Bo3aeHcTBreM nainydeHus 450 HM.

OAc
AcO OAc
AcO
O O\\I/N\ N CHj,
ol N L T
H3N\ Ig't/CI 3
H3N/6H\CI

[Mony4eHHBIH KOMILIEKC ObLT 0Xapakrepu3oBaH MeTonamu IMP cnekrpockonuu (‘H, *C, '"Pt) 1 Macc-CEKTPOMETPUH BBICO-
Koro paspemenus. LlurorokcnarocTs mponekapersa Pt(IV) uccnenosanu ¢ ucnonszoBanneM MTT-tecta u Ha 3D KieToUHOH OITy-
X0J1eBOM Mozen. MexaHu3M (POTOBOCCTAHOBIICHHUS ONPEAEISIIN COIIACHO JaHHBIM JIIOMHHECIICHTHOM CIIEKTPOCKOIMH METOIaMHU
BPEMSIKOPEIMPOBAHHOTO CY€éTa JOTOHOB U UMITYJILCHOTO (hpoTOIH3A.

Taknum o6pa3om, 0ObeIMHEHNE TOAX0I0B (HOTONMHAMHYECKON Tepanuu U cTpareruu nponekapcts Pt(IV) nosBomnster nomyyars
CEJICKTHBHBIC TPOTHBOOIIYXOJIEBBIC TIPETIAPAThl U SBISETCS NEPCIICKTHBHBIM HAIPaBJICHUEM Pa3BUTHS XMMHH [UTOTOKCHUECKUX
areHTOB.

Jluteparypa

1. Johnstone T.C., Suntharalingam K., Lippard S.J. The Next Generation of Platinum Drugs: Targeted Pt(II) Agents, Nanoparticle
Delivery, and Pt(IV) Prodrugs, Chem. Rev., 2016, 116, 3436—3486.

Paboma evinonnena npu gunancosoti nooodepocke PODU, npoexm 19-74-10059.
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HOBBIE ®JIYOPECHEHTHBIE XEMOCEHCOPBI
HA OCHOBE ITPOU3BOJAHbIX 1,8-HA®TAJIMMHUIA
JJIA JETEKTUPOBAHUA KATUOHOB METAJIJIOB

B BOJAHBIX CPEJAX

Ilapaosa M.A.,* llo3gusikoBa O.A.," [lanuenko I1.A.,*°* ®exopoBa O.A.*°

“ Hncmumym snemenmoopeanudeckux coeounenui um. A.H. Hecmesnosa PAH,
119991, Mockea, yn. Basunosa, 28
e-mail: pavlova m@ineos.ac.ru
% Poccutickuil Xumuko-mexuono2uueckuil ynusepcumem um. JI.U. Menoeneesa,
125480, Mockea, Muycckas na., 9

KadecTBeHHOE 1 KONMYECTBEHHOE PACIO3HABAHKE KATHOHOB B PACTBOPAX Ha CETOMHSAIIHUMN JICHb SIBISIETCS aKTyalbHO# 3amadeit
9KOJIOTHH, & TAK)KE METUIIUHCKOM 1 brnonornyeckoit xumuu'. Oco6oe BHUMaHUE yaessieTcs pa3paboTke GpiryopeciieHTHBIX CEHCOP-
HBIX CHCTEM, TaK KaK COBPEMEHHbIH YPOBEHb Pa3BUTHUSI METOJOB OMTHYESCKON CIIEKTPOCKOITHH MO3BOJISET IPOBOAUTH BHICOKOUYB-
CTBUTENBHBIH aHATN3 OBICTPO M OTHOCUTENBHO MPOCTO.

HanHast paboTa MOCBSIICHA MONYYCHHIO (IYOPECICHTHBIX XeMOCEHCOPOB Ha GuoreHHbie MeTasuibl 1 u 2 (puc.1) Ha OCHOBe
onTH4ecKoi miarhopmbl 4-MeTokcH-1,8-Hadprannumuaa. BeiOop METOKCH-TPYIIIBI B KAYeCTBE 3aMECTHTEIS B YETBEPTOM TMOJIOXKE-
HUX HADTATUMHIHOTO S/pa 00yCIOBICH CIIOCOOHOCTHIO 4-METOKCUHADTATMMHIOB MPOSIBIISATh HHTCHCHBHYIO JIIOMUHECIICHIIUIO B
BOJIHBIX CpeflaX B OTIHYHE OT 4-aMHHO-TIPOU3BOIHBIX .

Pucynok 1. Cmpykmypwr pryopecyenmuuix cercopos 1 u 2.

B pamkax jgaHHO# paOOThI OBLTH CHHTE3UPOBAHBI CCHCOPHI 1 U 2, conmeprkaiue azakpayH-3QUpPHBIN 1 OUC(TTHUPHTUH-2-UIMETII)
STHJICHIUAMUHOBBIN PelienTOPHBIN (pparMeHThl. ONTUYECKUE CBOMCTBA M KOMIIEKCOOOpasyromas cmocooHocTh 1 U 2 ObUTH U3yde-
HBI B paCTBOpaXx alleTOHUTPUIIA U B BOJHBIX Cpelax MeTolaMu ontuyeckoit u AMP-cnekTpockonuu.

Jluteparypa

1. Panchenko P.A., Fedorova O.A., Fedorov Yu V., Russ. Chem. Rev., 2014, 83, 155-182.
2. Panchenko P.A., Fedorov Yu V., Fedorova O.A. et al., Russ. Chem. Bull., 2009, 58, 1233-1240.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-73-10186.
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CHUHTE3 U AHAJIBI'ETUYECKHUE CBOHMCTBA
3-(9-AHTPUWIMETHUJIEH)- U 3-T'ETEPOHA®TUIMETHUJIEH)-
3H-1,4-bEH3IUA3EIINH-2-OHOB

Iagnosckuii B.W.,* baunnckmii C.10.,% Xamumosa E.U.,° Kadanosa T.A.,°
Hmxkos 0.B.,” Aunponatu C.A. °

* @I'AOY BO «HayuonanvHuiti ucciedosamensckuti Tomckutl nonumexuuyeckull YHUGEpCUmem »
634050, Poccus, 2. Tomck,
npocnexkm Jlenuna, 30, e-mail: pavlovsky@tpu.ru
SDusuro-xumuueckuti uncmumym um. A.B. Boeamckoeo HAH Ykpaunoi,
65080, Ykpauna, 2. Odecca, Jliocmoopgcras oopoea, 86
¢ Qoecckuil HayuoHavbHulll yHugepcumem um. U.U. Meunukosa,
65000, Ykpauna e. Ooecca, yn. /[gopsinckas, 2

Konnencarnueit 1,4-6en3onnasenun-2-ona 1 ¢ 2-Hadranut-, 9-aHTpaleH- U PSIOM XUHOJIHH- ¥ XHHOKCAJIMHKApOAIbICTHIOB
ObUT CHHTE3UPOBaH psia 3-3aMeméHHbIX 1,4-0eH3auazenuH-2-oHoB 2-10.

oot
cﬁmm L) R
K,COs, t

mn:E@ ¢©®m®jt¢3¢ﬂ3

B psiny cHHTE3MpOBaHHBIX COCAMHEHUH B ONBITAX in Vivo HA MBIIIAX M0 TECTY «YKCYCHOKHCIIBIE KOPIM» OOHAPYXKEHBI MPOSB-
JISIFOIIME aHATBI€THUCCKYIO aKTUBHOCTD, 3HAYUTEIBHO PEBOCXOAIIYIO COSANHEHUE CPAaBHEHUS - TUKIo(eHak Hartpus (puc. 1).

Isa,

12 mrkr
10
8
b
4
z

2 5 10 7 B g ﬂ Ko coeamHenni

J1 = nuknodenax HaTpis

PucyHOK 1. Ananveemuueckasi akKMmusHOCMb 8 ONLIMAX i VIVO HOBbIX npOu3600Hblx benzoouazenuna
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OPAPMAKOKUHETUKA UTHHOBAIIMOHHOI'O
AHTUTPOMBOTHYECKOI'O JJEKAPCTBEHHOI'O
CPEACTBA - ITPOU3BOJHOI'O UHAOJINHOHA

Iagnosckuii B.M.*, JleonoB K.A.?, Bumenkona JI.A.°

000 «HHnHosayuoHubvle papmaronrocuieckue paspadbomruy,
634021, Poccus, Tomck, yn. Exusapoguix 79/4,
e-mail: leonov_k90@mail.ru
*@IA0Y BO Hayuonanvhwlii ucciedosamenvckuti TomMckuil nonumexHu4eckull ynusepcumen,
634050, Poccus, Tomck, npocnekm Jlenuna, 30,
e-mail: pavlovsky@tpu.ru

CepaeyHo-cocynucThie 3a001eBaHMs TPAIUIIMOHHO OCTAIOTCS BEAYILEH NPUUMHON CMEPTHOCTH Y JIFO/ICH, U OJJMH M3 OCHOBHBIX
(haKTOpOB ATOTO SBJICHUS — aTepOCKIIepo3. s MPOGHUIAKTHKY U JIEUEHUs] COCYAUCTBIX TPOMO0OOPa30BaHUIl TOMCKOW KOMITaHHEH
«Hdap» pazpaboTaHO HOBOE aHTUTPOMOOTHUECKOE JIEKAPCTBEHHOE CPEACTBO — POU3BOIHOE HHAOIMHOHA (KOJOBOC HAUMEHOBA-
uue — GRS)'. TlonyuenHoe coequnenue (pUCyHOK 1), oOnamast HOBBIM MEXaHU3MOM JAEHCTBHSI, aKTHBUPYET PACTBOPUMYIO TyaHHU-
JIATIMKIIa3y 1 MHTUOUPYET arperaniio TpPOMOOLIMTOB, a TAKIKE MPOSIBIISIET aHTUTHIIEPTEH3UBHBIE ¥ KapANOIIPOTEKTOPHBIE CBOICTBA.

/ N
P / OH
~_ _O
\ \>)
N N
H3C/

Pucynox 1. Cmpyxmyprnas gpopmyna GRS

B pamkax JOKIMHUYECKHX HCIBITAHUN HOBOTO (PApMAKOJOTHUCCKH aKTHMBHOTO COCTUHEHHUsS MpoBenacHb ero BOXX/Y®D u
B2XX/MC omnpezienicHHs B pa3IHYHBIX OHOTOTMYSCKUX CPEIaX KPBIC M KPOJIHKOB. YCTaHOBJICHBI (JapMaKOKHHETHUECKHE TTapame-
TPBI BENIECTBA TPH J030BON JTMHEHHOCTH, MHOTOKPATHOM BBEJICHUH, aOCOMIOTHONW U OTHOCHUTENBbHON OMOA0CTyMHOCTH.? M3yueHa
SIIMMHUHALUS JICKAPCTBECHHOTO CPEICTBA C MOYOH U KaJloM, UACHTH(PHUIIMPOBAHBI META0OIUTHI B IIa3Me KPOBH, IKCKPETaX M CMbIBaX
¢ XKKT, uccnemoBano pacrpeseiicHie 0 opraHaMm U TKaHsM. B mporiecce KIMHUYECKUX MCIBITAHHEA JOKa3aHbl 0€30MaCHOCTh U
a¢dexTrBHOCTH HOBOTO JIC 1 M3yueHbI (hapMaKOKUHETHKA M METa0OIU3M C UCIIOJIb30BAaHUEM OMOMATPHIL YESJIOBEKA.

Jluteparypa:
1. Tpanuk B.I', Ps6osa C.1O., I'puropse H.b. Ycnexu xumuu, 1997, 66 (8), 792.
2. K.A. Leonov, D.A. Vishenkova at. all. Journal of Chromatography B, 2020, 1160.
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AUASATUPOCDAIIEHTAJTEHDI
KAK CTABUJIN3UPOBAHHBIE ®OCOUHU/IEHDBI
B XUMHUU C BOPAHAMHA

Ilanoga 10.C., Xpucroarob6osa A.B., Kopnes A.H.

HUncmumym memannoopeanuyeckou xumuu um. I'A. Pasysaeea Poccuiickou Axademuu Hayk,
603137, . Husxcnuui Hoseopoo, yn. Tponununa 49
e-mail: panovayulya@yandex.ru

Huazanudochanentanens (DDP) npencTaBistoT HOBBIH Kiace 10m-apoMaTHUECKUX TETEPONICHTAICHOB, COJCPIKAIIHX [ETOYKY
aromoB PNNP. Ycranosneno, uro DDP sBisiroTCst cTaOUITH3UpOBaHHON (OPMOIA, TaK Ha3bIBAEMBIX, CKPHITHIX (OCHUHHICHOB"

C[:BIJ o JQ

1 One Bre

Beuny docunnnenooit npupoxsl DDP criocoGHEI 00pa30BbIBaTh KOMILIEKCHI Kak cO clabbIMHM,' Tak M ¢ 0ojiee CHIIBHBIMU
kucnoramu JIptonca’. intepecHo, 4to KatanuTudeckue kommdectsa Ph,B cnocobcTyioT konuuecTBenHoi Terpamepusaruu DDP.

Ph CeFs /CEF&

Ph. gPh
C"’\/BCI \

b@@@

Kommrexc ¢ (CF,),B nMeeT T0nonHATEbHYI0 CTA0MITM3AIMIO 38 CHET BHYTPUMOJIEKYIIAPHOTO HEKoBanenTHoro P-F Bzanmoneii-

creus (J,, = 271.0 m 219.1 T').
B pesyapTaTte runpoinsa JaHHOTO KOMILIEKCa IIPOUCXOIHUT MPUCOCSIMHEHIE MOJIEKYIIBI BOIBI IO cBsi3u P-B.

JIuteparypa
1. Kornev A.N., Panova, Yu.S., et al., Inorg. Chem., 2019, 58, 16144.
2. Panova, Yu.S., Khristolyubova A.V., et al., Dalton Trans., 2021, 50, 5890.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 19-13-00400.
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JIN3AMH U1 CUHTE3 HOBBIX
NO-UYBCTBUTEJIBHBIX ®JYOPECHEHTHbLIX 30H10B
HA OCHOBE 9-AKPU/IOHA

Handunios M.A.,*° Bopooben A.10.*°

“Ho80CUubUpCKULl UHCMUMYmM OPeaHUYecKol Xumuu
um. H.H. Bopooicyosa Cubupckoco omoenenus Poccuiickoti akademuu HayK,
630090, Hosocubupck, npocnekm Axademuka Jlaspenmuesa, 0.9
*Hoeocubupckuii 2ocyoapcmeennviil ynusepcumem, 630090, ya. Iupozosa, 0. 1
e-mail: panfilov@nioch.nsc.ru

Jlu3aiiH OONIBIIMHCTBA COBPEMEHHBIX (PIIyOpECIEHTHBIX 30HJOB OCHOBAaH Ha codeTaHuu ¢uyopodopa ¢ ocroBoM 1,2-denu-
JICHIMAMKHA, KOTOPBIA B MPUCYTCTBUU KHUcIopoaa pearupyet ¢ NO ¢ oOpa3oBaHHEeM TPHA30JIBHOTO KOJbIla. B HacTosiIee Bpems
npezcTabieH mupokuit cnekrp NO-30110B Ha ocHoBe BODIPY, kymapuna, ¢uyopecuenta, pojaMuta u apyrux ¢uyopodopos,
HCTIONB3YIONINX BBIIEYTOMSIHYTIM TPUHIIUII onipeneeHus. 1,2-nuamMmuuoantpaxutod (DAQ) sBnsieTcss KOMMEPUYECKH T0CTYTTHBIM
U JICIIEBBIM CEHCOPOM, KOTOPBIA MMEET 3HAYUTEIbHOE YBEIUYCHUE MHTCHCHBHOCTH (uyopeciieHuuu npu peakiuu ¢ NO. s
PaCIIUPEHUSI CYIIECTBYIOIIETO CIIEKTPa (IIyOPECIICHTHBIX ITPOO MbI 0OPATHIIN BHUMAHHE HA OCTOB aKpUIOHA, KaK OJIM3KUIl aHAJIOT

aHTanI/IHOHa.
0 NH, O
4OYEERNC0d
N N
H R X R

rae R =Hwu X =CH,CO,H (6)
wm R=C0O,Hu X =CH; (13)

B pesynprare paboThl ObUTH TONydYeHBI OBa 30HAA: 1,2-muammHO-10-(kapOoxcumerin)-9(10H)-akpunon (6) u 7,8-mmamu-
HO-4-kapOoxcu-10-meTin-9(10H)akpunon (13). [ToxyueHHBIE BemecTBa OBLTH OMICAHBI C TOMOIIBI0 COBPEMEHHBIX (hH3UKO-XUMH-
YEeCKUX METOJOB U OblIa IMoKa3aHa criocoOHOCTh coequHeHus 13 ymaBmmuBath okcun a3ota (I1) B yemosmsix xinerok Jurkat.

Paboma evinonnena npu gunancosou nooodepocke PH®, npoexm 18-15-00049.
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PEAKIIMU TEPMUYECKOT'O PA3JOKEHMUS
2,3-TUA3UJI0- U 2-A3UJTOHA®TA3ZAPUHOB

Ienarees JI.H.,»% BopucoBa K.JI.,* Auyppuen B.®.?

“ Tuxooxeanckuil uncmumym ouoopeanuyeckou xumuu um. I'b. Enaxosa /[BO PAH,
690022, 2. Braousocmox, np. 100 nem Braouseocmoxy, 0. 159,
e-mail: pelageevi@mail.ru
% lanbresocmounulii hedepanvhvlii yHueepcumem, 2. Braousocmox, 690922, o. Pycckuil, n. Asxe, 10

OpraHuuecKue a3u/ibl MPEACTaBISIIOT COO0M KIIace peakIMOHHOCHOCOOHBIX CHHTETHUECKH MTOJIE3HBIX PEareHTOB, KOTOPhIE MO-
T'YT OBITh UCIIOJIL30BAHBI JJIsl IPEIapaTHBHOTO MOIYYESHHUS! IMPOKOTO Psijia COEAMHEHU, B TOM YHCIIE Pa3JIMuHbIX a30TCOAEPIKAIIX
rerepolukiioB. Tak, asunonpousBoaHsie Hadrazapuna (5,8nuruapokcu-1,4-HaTOXMHOHA) MOTYT OBITh JIETKO ITOJYYEHBI U3 €r0
JIOCTYIHBIX XJIOPIPOU3BOAHBIX, PEAKIMEH C a31JI0M HaTpus B nojsipHo# mpotonHoi (MeOH) uiu anporonnoii (IMCO) cpene.

Hamu ycTaHoBIIEHO, 4TO KUMsTYeHUE 2,3-1ua3uaoHadpTa3apuHoB 1a-¢ B yKCYCHOM KHCIIOTE MPUBOAUT K 00Pa30BaHUIO COOTBET-
CTBYIOLIMX IPOU3BOIHBIX 5,8 TUrHIPOKCHU30XUHONUHO-1,3,4(2H)-TpruoHa 2a-¢, aHAJIOTOB AJIKaJIOHM/I0B, PaHEE BBIIEICHHBIX U3
ryoku Haliclona cribricutis'. Hecummerpuunsie 2,3 nuasuaoHadrazapussl 1d-i, B 9THX yCIOBHSIX, i CMECH COOTBETCTBYIOIIMX
HM30MEPHBIX IPOAYKTOB 2d-0.

1 R',RZ HH (a); Me,Me 2 R'.R? H,H (a); Me,Me (b);
(b); OMe,OMe (c) H,Me OMe,OMe (c); H,Me (d); Me,H (e):
O‘ (d); H,Et (e); H,OH (f); H, Et (f); EtH (g); H,OH (h); OH,H
N3 H,0Bu(g); OH,Me (h); 0 (} H,0Bu (j); OBu,H (k); OH,Me (I);
OH O OH, Et() Me,OH (m); OH,Et (n); Et,OH (o).
1a-i Za-o

MomnoazunoHadrazapuasl 3a,b B onmcaHbIX BBIIIE YCIOBHSAX Jajll COOTBETCTBYIOIINE Npou3BoaHble 1H-Hadro[2,3-Dlazu-
pun-2,7(1aH,7aH)-nmuoHa 4a.b.

OH O OH O
R! N, R OAc
98 N
R? R R? -
OH O H
3ab 4ab

3.4 R" R? R H,H H (a); Me,Me,Me (b).

Jlo6aBieHye B peaklMOHHYIO pa30aBIeHHON CEPHON KHCIOTHI IPUBOIUT K 3aMEIIEHHIO a3U/10- Ha TUAPOKCUTPYIIILY, YTO MOXKET
OBIThH aNBTEPHATHBOMN CIIOCO0Y MOTYUYSHHUS IPUPOTHBIX (TIOIH)THAPOKCHHADTA3aPUHOB U X CHHTETHUECKHX AHATOTOB?.

Jluteparypa
1. Parameswaran P.S., Naik C.G., Kamat S.Y., Pramanik B.N. Ind. J. Chem., 1998, 37B, 1258.
2. Anufriev V.Ph., Novikov V.L., Maximov O.B et al. Bioorg. Med. Chem. Lett., 1998, 8, 587.
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PEAKIIUU C-H-A30JIMPOBAHUA ®EHAHTPU/IUHA
B ITIPUCYTCTBUU PEATEHTA SELECTFLUOR®

Iepmun A.A.,* AkyjioB A.A.,* Bapakcun M.B.,>° 3pipsinos I.B.,*® Uynaxuu O.H.*?

“Vpanvcxuii pedepanvrulii ynusepcumem um. nepgoeo Ilpezuoenma Poccuu b.H. Envyuna,
620002, Examepunbype, yi. Mupa, 19
e-mail: persh.andrey2015@gmail.com
SUnemumym opeanuyeckozo cunmesa um. U.A. Ilocmoeckozo YpO PAH,
620990, Examepunbype, ya. C. Kosanesckoii, 22

[IpousBoaHbie (PeHAHTPUIHNHA IPEACTABISIIOT COO0M COCMMHECHNUS, BBI3BIBAIOIINE )KUBOIM HHTEPEC B KOHTEKCTE MU3aiiHa HOBBIX
OMOJIOTMYECKH AKTHBHBIX COEIMHEHHI (MHTEPKAISITOPOB HYKJIEWHOBBIX KHCIIOT), a Takke (uyopecieHTHhIX MeTok.! Kak cren-
CTBUE, aKTyaIbHOM 3a/1aucii BIsieTCs pa3pabdoTka HOBBIX 3()(HEKTUBHBIX METOIOB CHHTE3a TAKUX MTPOU3BOIHBIX, K YHCIY KOTOPBIX
MOKHO OTHECTH Pa3BHTHE MOAX0A0B K mpsimoii C(sp?)—H-byHkumonanu3anun GeHaHTpuAMHOBOTO cKaddona.

BbuTO BBISBICHO, YTO HEAKTUBUPOBAHHBIN GeHanTpuanH 1 criocobeH BeTymnarhk B peakiuu C—H-a30mupoBanus B MPUCYTCTBUU
pearenTa Selectfluor® ¢ o6pasoBarrem HOBOM C(sp?)—N-CBsI34 IPH aTOME YIIIEPOIa, HAXOISIIEMCS B O-[TOJI0KEHUH 110 OTHOIIEHHIO
K (DCHAHTPUINHOBOMY aTOMYy a30Ta. [Ipu 3TOM B KaueCTBE a30JIbHBIX CYOCTPATOB 2 MOTYT BBICTYIIATh KAaK MOHOIIUKIIMYCCKHUE, TaK U
OeH3aHHEeNNPOBaHHbIE AU- U TpUa3osbl. ClielyeT OTMETUTD, YTO B Cilydae OEH30TPHUA30JI0B BhIJCICHNE COOTBETCTBYIOIIMX MTPOLYK-
TOB 3 He TpeOyeT 3a1eliCTBOBaHMS KOJIOHOYHOM XpoMarorpaduu.

ﬂ@’\m
@ F@ ZBI-6 (Selectfluor®)
MeCN, 60 °C, 4 4

B Hacrosimee Bpemst nmpoBoanTcs aHaIU3 (HOTOYU3NUECKUX CBOMCTB MOTYUYEHHBIX COSIMHEHHH 3, a TaKkKe yCTAaHABIMBACTCS
BO3MOXXHOCTb MX IPUMEHEHHS B Ka9€CTBE CyOCTPaToB AJI JaTbHEHIINX CHHTETHYECKHUX MTPEBPAIICHHH.

Jluteparypa
1. Tumir L.-M., Radi¢ Stojkovi¢ M., Piantanida 1. Beilstein J. Org. Chem., 2014, 10, 2930.

Paboma sevinoanena npu gunancosoii noodepoicke Cogema no epanmam Ilpesudenma Poccuiickoti @edepayuu, npoexm HILI-
2700.2020.3.

255



QKus!

1210-16.10.2021

CUHTE3 U CBOWCTBA 1,3-TU3AMEIEHHBIX MOYEBHH,
COJEPKAIIIMX B CBOEH CTPYKTYPE IPUPOJHBIE
JUMOPUJIBHBIE BULIUKJIWYECKU ®PATMEHTBI

N NPOU3BOJAHBIE ITYPUHA NWJINX IUPUMHU/INHA

Hurymknn JILA., Cand A66ac M.X., Bypmucrpos B.B., bByros .M.

Bonoccxuti nonumexnuyeckuti uncmumym (unuan) Bonel TV, 404121,
Poccus, e. Bonowcckuit, yn. Sneenvca, 42a
E-mail: kartes07@mail.ru

B pabore npencrasieHbl pe3ysbTaThl UCCIEJOBAHUS 110 CO3IAHHMIO HOBBIX MOTEHIMAJIbHBIX BBICOKOAKTHBHBIX MHIMOMTOPOB
ypeunHoro tuna s sEH, coneprkamue B cBoell CTpyKType cpa3y ABa 3aMECTHUTEIIS NPUPOIHOIO IIPOUCXOKICHUS: TUIO(UIb-
HpIi Ounuknnyeckuit gpparment R : 1-(1,7,7-rpumerunonnukio2.2. 1 jrenTubHbli (OOpHUIBHBIN), OULKKIO[2.2.]]renTHIbHbIH
(HopOOopHMIIBbHBIN), OuuMKIO[2.2.1]rent-5-eHoBbIi (HOpOOpHEeHOBHIH) U (1S)-1-(4,7,7-Tpumernii-3-okco-2-okcadbuiukio[2.2.1]
TeNTHIIbHBIN (kaM(aHOBBIH) M (PParMEHT a30THCTOrO OCHOBaHHMA R, MPOM3BOAHBIX MypUHA WM NUPMMUIMHA: AJICHUH, TYaHHH,

L[I/ITO3I/IH, THUMHUH U ypauI/In.
H H
N N
Re \U/ "SR,
o
N N XN XN
R, : R™ /fj\“” /ji‘L 6
1 g > > 2<u|~)\; <H|N) H/KO

B P

Ienesle 1,3-mu3aMerieHHbIe MOYEBHHBI OBUTH MOIYUYECHBI ITyTEM B3aUMOJICHCTBHS H30IIMAHATOB, COJIEP KAINX ONINKINIECKHE
(parMeHTsl, C a30THCTHIMUA OCHOBAaHHSMH, B IPHCYTCTBHHU TpU3THIaMuHa B tumeTmiadopmamune (JIM®PA) npu 25 °C, ¢ BeIxoga-
Mu 10 70%. YcTaHOBIEHO, YTO HAaHOOIee TTOIXOAAIINM PACTBOPUTENIEM /ISl IPOBECHHUS PEAKIMY B JAHHBIX YCIIOBUSX, SIBISIETCS
JAM®A, obecrieunBaromuii HAWTY9IIyi0 PaCTBOPUMOCTD HCXOJHBIX PEareHTOB.

YCTaHOBICHO, YTO MOYEBHHBI, COAEPIKaIiie B CBOCH CTPYKType (hparMeHT T'yaHHHA, TYTOIUIaBKHE COCAWHEHHS C t IUL. BBIIIE
350 °C; ¢parMeHTHI THMHMHA M ypalyia - IUIABSITCA C pasjiokeHueM B nuanasoHe 155-169 °C. KoaddummenT nmumoduiapHOCTH
COEIMHEHNH, COlepXKaIINX B CBOEH CTPYKType OOpHIIBHBIA ()parMeHT BBIIIE, YEM Y aHAJIOTHYHBIX MO CTPOSHHIO COEIMHEHUMH,
coJiep KanIix KaM(aHOBBIH, HOPOOPHWIBHEI N HOPOOPHEHOBHIH PparmenT Ha 0.72, 1.13 1 1.15 enuHUIT COOTBETCTBEHHO.

Paboma evinonnena npu gunancoeoti noodepaicke Poccuiickozo gonoa gyndamenmanvuvix uccredosanuti (epawm Ne 19-33-
60024 Ilepcnexmusa).
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NU3YUYEHUE BJIMAHUA OPBUTAJIBHBIX
B3AMMOJEVMCTBUI HA PEAKIIUIO SPAAC HA TIPUMEPE
HOBBIX CEPYCOAEPKAILIUX NUKJIOAJIKHMHOB

Ilosznees A.C., AopamoB B.A., Jlemnopr I1.C., Henaiinenko B.T.

Mocrosckuii cocyoapcmeennwiii ynusepcumem umenu M.B.Jlomonocosa,
xumuueckuii gpaxynomem, 119991, Mockea, Jlenuncxue 2opul, 0. 1, cmp. 3.
e-mail: anton.pozdeev.1998@gmail.com

Ilepexoa oT HEHANPSHKEHHBIX AJIKHMHOB K HAMPSDKEHHBIM IUKIUYECKUM allKMHAMU TO3BOJISIET 3HAUMTENBHO MOHU3UTH aKTH-
BAaIlMOHHBIN Oapbep peakiuuu 1,3-AUNoNApHOrO UKIOMPUCOEANHEHUs ¢ asuaaMu’. [Ipu 3TOM CeroHs Ha TEPBbIH IJIaH B XUMUU
[UKJIOAJIKHHOB BBIXOIUT MOBBIIICHUE PEAKIIMOHHOW CHOCOOHOCTH IUKIMYCCKUX ATKHHOB 3a CUET BaphHUPOBAHUS JICKTPOHHOTO
OKPY>KEHHSI TPOUHOM CBA3M.

B namieit paboTe MBI UCCIICIOBAIH BO3MOXKHOCTh MOBIIUATh HA aKTHBHOCTH CepycoepKanux ukinoankuaoB B SPAAC peak-
LMW TTyTEM U3MEHEHUS CTETIEHU OKUCIICHUS aTOMOB.

CuHTe3npOBaHHbIE UKIOAJTKHHbBI MojaesibHbIe OpraHuYecKue a3uabl
0 o 0.0 N
S \é \é \é o) © \ N
i 0
i i J Ny~ b
S0 S0 StOn o0 ci
- d b
n=1-3

Puc. 1 Cunmesuposannvie cepycooepoicawjue YUKIOAIKUHbL U MOOETbHbIE A3UObI

B pamkax qaHHO#N paGoThl OBUIH MPOBENEHBI KHHETHUECKHE SKCIIEPUMEHTHI ¢ TpuMeHeHrneM Metogam SIMP 'H, kBaHTOBO-XH-
MHUUYECKHH PAacY€Thl, KOTOPHIE MO3BOJIMIM NPOBECTH KOHPOPMALIMOHHBIH aHaIN3 BBIOPAHHBIX [IUKJIOAIKHHOB, PACCUUTATh TEOPETH-
YECKYIO DHEPTHIO aKTHBALIMU U YHEPTUHU TPAHUYHBIX OpOUTAaeil.
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Puc. 2 Monexynapruie opobumanu OumuoyuKioOKmMuHa u €20 RPoU3B00HbIX

Bbu10 mokaszaHo, YTo BaphbHpPOBaHNE CTEIICHW OKHCIICHHUS! aTOMOB CEPBHI B [3-TIOJIOKEHUN K TPOWHOHN CBSI3M 3HAYMMO BIIMSIET HA
ckopocth SPAAC peakiin, Hanbosee aKTUBHBIM aJIKHHOM OKa3aJicsl 8-WIEHHBIH IUKII C IBYMsI CYJIb(GOTrpYIIIaMH, Ybs yMEPEHHAS
pacTBOPUMOCTH B BOZIE OTKPBIBACT Iy Th IS €70 MOTEHIINAIBHOTO HCIOIB30BaHMS B ONOIOTHIECKUX CHCTEMAX.

JIuteparypa
1. Harris T., Gomes G. P., Ayad S., Clark R. J., Lobodin V. V., Tuscan M., Hanson K., Alabugin I. V. Chem., 2017, 3(4), 629.
2. Harris T., Alabugin . V. Mend. Comm. 2019, 237.
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CHUHTE3 2-[(2-R-2-OKCOITUJINJIEH) M APA3ZUHWUI]-4-(TET)
APWI-4-OKCOBYT-2-EHAMM/IOB
U U3YUYEHME UX BJIUSIHUE HA UHAUBUIY AJILHOE
MOBEJEHME )KUBOTHBIX

Ilosexaesa B.J1., lyauna H.A., Ky3neunoB A.C., Kpacuoa A.H.

DI'BOY BO I1I'®A Munszopasa Poccuu, 614990, 2. [lepmws., ya. Ilonesas, 2.
e-mail: polezgaevalera@inbox.ru

Peaknus N-3ameniéunnix 3-[(2-R-2-okcosTrmuaeH)ruapasono-5-(ret)apuidypas-2(3H)-onoB (1) ¢ apoMaTHYeCcKUMH U reTe-
POIMKINYECKUMHI aMHHAMH TI03BOJISIET MOMYYaTh MEPCICKTHBHBIC OHOMOTHYECKH aKTHBHbIe mpou3BoaHbie’. [IpencrapiseT mpak-
TUYECKUI MHTEpeC BBEACHHUE JINNOPMILHOTO aJaMaHTHIBHOTO (PparMeHTa B CTPYKTYPY MPOU3BOIHBIX 2,4-THOKCOOYyTaHOBBIX KUC-
J0T. B mpojomkeHue uccienoBaHuii HAMH YCTaHOBIIEHO, 4TO (bypaHoHBI 1a-f B3aMMOJEHCTBYIOT ¢ apOMaTHYeCKUMH aMUHAMHU C 00-
pa3oBaHUEM ITPOLYKTOB HYKJI€O(UIBHOTO MpUCOeAnHEHUS - 2-(2-R-2-0kcoaTrnuaeH ))runpasnHui-4-apui-4-okco-N-apuiOyT-2-e-
HamuzoB (2a-i). Peakius nporekaet mpy KUMSUEHUH SKBUMOJIEKY/SIPHBIX KOJIMYECTB PEAareHTOB B IPUCYTCTBUU TPUATUIIAMHUHA B
aOCOJIIOTHOM TOJIYOJI€ C XOPOIIMMH BBIXOJIAMH LIEJIEBBIX IPOAYKTOB IO CXEME:

N—N= 0
/ 4 ‘>*R' H,NR? RN\

N—R?
H
“H N==
la-f R_I‘ Colls, Chollys Eu-i_>7R]
8]

R? = Cylls CHR0CH, 4-CIC I, 3-ICH, C,H58
. HES, Lt} i it} ] ke @\
R* = CgHly 3-CH:CgHy 23-(CH:),CoHy: €yt s=Ad, C,H;8= Sg

Bnusnue coenuHeHui 2 Ha MHANBUIYalIbHOE MOBEICHNE KUBOTHBIX H3YUEHO B TECTE «OTKPBITOE IOJIE» Ha OENbIX HEMMHEHHBIX
KpPBICAX IO CTAHAAPTHON METOAMKE’. YCTaHOBJICHO, YTO aMU/IBl 2 HE OKAa3bIBAIOT HEraTHBHBIX M3MEHEHUH Ha [IOKa3aTesn JIOKOMO-
TOPHOM, OPHEHTHPOBOYHO-HCCIIEN0BATEIBCKON aKTUBHOCTH U 9MOIIMOHAIBHOTO COCTOSAHUsI. OOHapyKEHBI BEIIECTBA, IOCTOBEPHO
YBEIMUYUBAIOIINE 3aX0bl B LIEHTPAIbHYIO 30HY M aKTUBU3UPYIOIINE TPYMHUHT y KPBIC, UTO SIBJISIETCSA MOBEICHYECKHM MapKepOM
CTPECCOYCTONYMBOCTH M BO3MOXXHOTO aHKCHOJIMTHYECKOTO IeHCTBUS. BBIsSBICHBI 3aKOHOMEPHOCTH CTPOCHUS COSANHEHNH 2 C U3y-
JaeMOi OMOIOTHYECKOH aKTHBHOCTBIO TSI JAbHEHINIET0 CHHTE3a M ITONCKA HOBBIX OTEYECTBEHHBIX (DapMaleBTHUYECKUX CyOCTaH-
LUH.

JIuteparypa

1. Ilymuna U.A., Cobun @.B, Koxyxaps B.1O. [u ap]. Xum.-¢papm. orcypn., 2014, 48, 14.

2.  Muponos A.H. PykoBoacTBO 10 MPOBEICHHUIO TOKIMHIYECKNUX NCCIICTOBAHNN JIEKAPCTBEHHBIX cpeacTB. YacTs mepBast / M.:
I'pud n K. 2013. — 944c.
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CHUHTE3 U CBOMCTBA HOBBIX
KPEMHUINOPTAHUYECKHUX MPOU3BOTHBIX
[1]JBEH30TUEHO|3,2-B|[1]-BEH30TUO®EHA C PA3JIUYHOM
JJIUHON TEPMUHAJLHOTO AJTUGATUYECKOTO
3AMECTUTEJIS

IHoaunckas M.C., bopmieB O.B., Ckoporenxuii M.C., Uekycoa B.II.,
Tpyas A.A., [lonomapenko C.A.

Hucmumym cunmemuyeckux nonumepuuix mamepuanos um. H.C. Enuxononosa Poccutickoti Akademuu
Hayxk, 117393, Mockea, yn. Ilpogcorosnas, 70,
e-mail: polinskaya@ispm.ru

B Hacrosmiee BpeMsi B OpraHUuECcKoi 3JIeKTPOHUKE OOJIbIIOE BHUMAHHUE YIEISeTCsl OMTYTIPOBOJAHUKOBBIM MaTepHaiaM Ha Oc-
HoBe [1]6en3orueno[3,2-b][1]-6enzornopena (BTBT) OGnaronapsi Haau4yuio y HUX BBICOKOW TOJIBMKHOCTH HOCUTEJIEH 3apsiaa U
ycToiunBOCTH MONeKy.T'. OuH U3 HanboJee MEePCIEKTUBHBIX, OBICTPHIX U BOCIPOH3BOIMMBIX TTOIXOIOB ISl H3TOTOBJICHHUS 3JICK-
TPOHHBIX YCTPONCTB ABISIETCS MCIOIb30BaHKHEe JIDHIMIOPOBCKHX TexHOmoruit. [lonydyeHHblie paHee JaHHbBIC MO3BOJISIOT HAM CIe-
JIaTh BBIBOJBI, 4TO npou3BogHbie BTBT, uMeromue B cBoeM cocTaBe SIKOPHYIO CHJIIOKCAHOBYIO TPYIIY U ONTHUMAJIbHOW JJIMHBI
anupaTruuecKuii crieiicop, IeMOHCTPUPYIOT JOCTAaTOYHO BBHICOKHUE ITOJIYNPOBOJHUKOBBIE XapaKTEPUCTUKHU IIPH HAHECEHUH TNICHOK
metonamu JIsurmiopa’. OJHaKO, BIUSHAE TEPMHUHAIBHBIX ATH()ATHUSCKUX 3aMECTUTEIEH, KOTOPBIC BBOISITCS B CTPYKTYPY MOJIEKY-
JIBI JUTSL TIOBBILIEHHS PACTBOPUMOCTH COETUHEHNUS, Ha TIONYyIIPOBOHUKOBBIE CBOIICTBAa MaTepHaia JAeTalbHO He HcciaeaoBaiocs. B
CBSI3M C 3THM B paboTe ObUI MPOBEJIEH CUHTE3 U MCCIIEIOBaHUE CBOMCTB KpeMHUoprannyeckux rnpou3Boaubix BTBT ¢ pasnuuHoit
JUIMHOM TEPMUHAJIBHBIX aNnnu(paTHueCKUX 3aMECTUTENEH, a TaKkKe N3yUeHUE BIMSHUS UIMHBI TAKOTO 3aMECTUTENS Ha MOJYIPOBO-
JIHUKOBBIE XapaKTEPUCTUKU MaTepuaa.

/ \s O )erSi

S O(Si-Und-BTBT-Tridec),
S. \ .o | S
Si” Si \
/ S O / \
s O(Si-Und-BTBT-Oct),
S \ .o | S
Si” S \
wste & 00
s O(Si-Und-BTBT-Hex),
S \ o | S
Si” Si
0 # OO
s O(Si-Und-BTBT-Et), s

Pucynox 1. Cmpyxmypuvie popmynvl CUHmME3UPOBAHHBIX COCOUHEHU.

JIuteparypa

1. Y. Yuan and all, Nat. Commun., 2014, 5, 3005.

2. A.S. Sizov and all, Langmuir, 2014, 30, 15327.

3. A.ATrul and all, Sensors and Actuators B: Chemical, 2020, 321, 128609.

Paboma evinonnena npu gunarcosou noddepocke PH®, npoexm Nel9-73-30028.
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CHUHTE3 HOBbBIX NO-JOHOPHBIX
®OTONEPEKJIOYATEJENA HA OCHOBE
APUJTTAZ0®YPOKCAHOB

Hoaxosunuenxo M.C., Kunun E.C., ®epwrar JLJL.

Hncmumym opeanuueckoui xumuu um. H. J[. 3enunckoco PAH 119991 Mockea, Jlenunckuti npocn. 47
E-mail: aaaa0000wwww4444@yandex.ru

CuHTe3 CoeIMHEHHH, CIIOCOOHBIX JoHUPOBaTh NO B (JM3HOJOIMYECKUX YCIOBHUSIX, HEU3MEHHO COXPAHSET BBICOKYIO aKTyab-
HOCTb B ()apMaKOJIOTUH U MEAUIMHCKOM XUMKH. [ToMUMO HUTpOIIIMIIEpHHA, KOTOPBIH Ha JaHHBII MOMEHT SIBJISIETCSI CAMBIM PACIpO-
CTpaHEHHBIM COCIMHEHUEM JJIs MOBBINICHUS KOHIeHTpalu NO, CyIIeCTBYIOT MPOU3BOAHBIC ()YPOKCAHOB C BBICOKOM CIIOCOOHO-
CThIO JOHMpOBaHus okcuna a3ota (II). CTouT Taxke OTMETHTB, UTO I OoJiee TIIATEIbHOIO YIIPaBIeHHs CBOWCTBAMHM JIEKapCTB B
MOCJIEHUE TO/IbI AKTHBHO pa3BuBaeTcs hotopapmakonorus. [103ToMy HEeNbio JaHHO#N pabOTH ABIAETCSA CHHTE3 H M3yUSHUE CBOMCTB
apuna3o(ypokcaHoB. bpla npeyiokeHa METOIMKA CHHTE3a [ENICBbIX COSANHEHHH, MpecTaBieHHas Ha cxeme 1. [IpemnoxeHHbIit
moaAXoa MO3BOJIACT YCIIECIIHO BBOAUTH B PEAKIIUIO aMI/IHO(i)ypOKcaHI)I, coiCpKalle pas3jiIndyHbI€ apOMAaTUYCCKUE 3aMECTUTEIIN TIPU
(ypOKCaHOBOM IIMKJIE, a TAKXKe 3-alIKuII-4-aMUHOPYPOKCAHbI M (D)YHKIIMOHAIBHO 3aMelleHHbIe 4-aMuHO(ypoKcanbl. Bo Beex city-
Yasix 1elieBble a30COoeMHEeHNs 4 ObUIM MOJTYy4EHBI C BHICOKUMHU BBIXOIaMH. HekoTopble CHHTE3MpOBaHHbIE apiiia3zodypoKkcaHbl 4
OKa3aJIMCh CKJIIOHHBI K q)OTOI/ISOMepI/I3aL[I/II/I npu OGHy‘IeHI/II/I BUIMMBIM CBETOM, IPUYCM BO BCEX ClIydasdX IMpPOTEKaJa CCJICKTUBHAA
nsomepusanust N=N cBszu (E — Z), B TO BpeMsi Kak H30MepH3auu N-OKCHIHOTO (parMeHTa GpypoKCaHOBOTO IUKIIA He Habroa-
sock. Kpome Toro, Hamu ObLI0 0OHAPYKEHO, UTO (Z)-aprita3o(ypoKCaHbl ABISAIOTCs ropasao oomnee 3pdexkruabiMu NO-10HOpaMH,
4YeM COOTBETCTBYIOIIHE (F)-U30MepHI.

55 EES-

R NO; phme R NO,  snCl, R NH3 1) NaNO2, TFA R N=N"  hv R N=
< \,
X o ?/ \3| el o NAH O Z/ \g T o I?/ \$| Ar
o N~ o- o~ o- o-
o @ @\O/ @\O/ @\O/ ®\O/
1 (80-86%) (65-69%) (75-79%) 4
2 3 4

MeO OMe
Ar: ; ;
Me Me

Cxema 1. Cunmes apunasoghypokcaros.

Jluteparypa
1. Zhilin E.S., Polkovnichenko M.S., Ananyev I.V., Fershtat L.L., Makhova N.N. ChemPhotoChem, 2020, 4, 12, 5346-5354
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N30bOPHUJIXAJIKOHBI KAK OCHOBA UIAA CUHTE3A
JIMAPUJITIUMPA3OJIUHOB C AHTUOKCUJIAHTHOM
AKTUBHOCTLBIO

Ilomnora C.A.% INasaosa E.B.%, llleBuenko O.I.5, YUyknuena U.10.?, Kyuun A.B.?

* Unemumym xumuu OHUL] Komu HL] YpO PAH, 167000, Coikmuiskap, Ilepsomaiickasn 48
e-mail: popova-sa@chemi.komisc.ru
® Uncmumym 6uonoeuu @UL] Komu HI] YpO PAH, 167982, Coikmobieéxap, Kommynucmuueckasn 28

[Tupa3onnHOBOE KOJIBLO ONPENENseTCs] KaK «IIPUBUIIETUPOBaHHASI CTPYKTYPa» B MEAMIMHCKOIM Xxumuun. PasnooOpasue dapma-
KOJIOTUYECKUX CBOMCTB MUPA30JIMHOB CBS3aHO C IPUPOIOH U MOJIOKEHUEM Pa3InYHbIX 3amectutesneid. CoenuHeHus ¢ (pparMeHToM
XaJIKOHA MPOSIBIISIOT IIUPOKHUH CIIEKTP OMOIOTHUECKUX CBOMCTB, a TAKIKE BBICOKYIO PEaKIIMOHHYIO CIIOCOOHOCTb, KOTOpasi B EPBYIO
o4epe/b 00yCIIOBIEHa HATMYHEM O,3-HEHACHIIEHHON KapOOHMIIBHOM CHCTEMBL. B TO jke BpeMsi OMIMKIMYECKHE MOHOTEPIIEHOM /b
3aCITy)KHBAIOT 0cOO0r0 BHUMAHHMS KAK HCTOUYHHK KJIFOYEBOTO CTPYKTYPHOTO OJIOKA MIIK KaK OIMH U3 (hapMako(OPHBIX KOMIIOHEHTOB
OHMOJIOTMYECKH aKTUBHBIX MOJIEKYJI.

HO OH AllylO OH(OAIlyl) AllylO

OH(OAIlyl)
7

—N
r
CHHTE3UPOBaH Psifl HOBBIX MPOW3BOAHBIX JHAPMITHUPA30IMHA Ha OCHOBE N3000PHIIIXATKOHOB C PA3IMIHBIMA 3aMECTUTEIIIMHU
(MeO, CI, Br, NO,, N(Me),). AHTHOKCH/IaHTHBIE CBOKCTBA ITOMYYEHHBIX COEMHEHMH OBLIM HCCIIENOBAHBI C HCHOJIB30BAHUEM in
vitro mozenu Fe*'/ackopbar-uHHUIIMHPOBAHHOTO MEPEKUCHOTO OKKCIIEHHS JIUMUIOB B CyOCTpaTe, CoAepIKaIleM JTHMUIbI MO3ra J1a00-
patopHbIX Mbliiel. [TokazaHo, 4TO coueTaHUE HIEKTPOHOJOHOPHOM IPYMIIBI B apa-nojaoxeHuu konbla B u OH-rpynmsl B konbLe

AB CTPYKTYPE XaJIKOHOBOT'O q)parMeHTa obecreunBaeT SHAYUTCIbHYIO aHTUOKCUJAAHTHYIO dKTUBHOCTb CUHTC3UPOBAHHBIX IPOU3-
BOAHBIX JUApUJIITUPA30JIMHA.

Paboma evinonnena npu @urarncosoii nodoepoicxe PH®, npoexm Ne 21-73-20091. Hccnedoeanue anmuoKcuoaHmHou
AKMUBHOCU COCOUHEHUL NPOBOOUTOCH 8 PAMKAX 20CYO0apCmeeHH020 3a0anusi, pee. No AAAA-A18-118011120004-5.
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HOBBIE ACHIEKTHI PEAKIIMOHHOH CITIOCOBHOCTHU
CMEHIIAHHBIX ®OCPOHUEBO-UOJOHUEBBIX UJINJ10B
B ITIPOUHECCAX I'ETEPOLHUKJIN3ALINU

Iloranos U.J1., Bosusapckuii A.1O., Ilonpyruna T.A.

Mockosckuti cocyoapcmeenusiii ynueepcumem um. M.B. Jlomonocosa,
Xumuueckuii ghaxynomem, 119992, 2. Mockea, Jlenunckue copwt, 0. 1, cmp. 3
e-mail: redtum@mail.ru

Hauarsie B Hauasie 2000-HbIX TO0B 10J] pyKoBoacTBOM akajgemuka H.C. 3edupoBa, 3T UCCIeNOBAHUS POJODKAIOTCS IO CUX
TIOP, BBISIBIISISL HOBBIE 3aKOHOMEPHOCTH CIIOXHBIX U Pa3HOOOPA3HbIX MPOLIECCOB IeTEPOLMKIN3ALMH IPH B3aUMOJCHCTBUN CMEILIaH-
HBIX WIIMJIOB C COEIMHEHMAMH, cofepkainx KparHble cBsizu (C=C u C=N). Panee ObUIO yCTaHOBJIEHO, YTO CMEIIAHHBIC MIIHIBI
SIBJISIFOTCS YHUKAJIBHBIMU TPEIIECTBEHHUKAMU JUIsl CO3/IaHMs KaK HOBBIX (hochopconepiKalinx reTepoluKInIecKUX CUCTEM, TaK U
JIOCTATOYHO TPYAHOJOCTYITHBIX TETpaapii- U TerpareTapuidochonreBbix coneit'. B3anumoseiicTBre CMENTaHHbBIX WIHIOB C KU~
HaMH JI0 HACTOSIIEr0 BPEMEHH ObLIIO M3yYEHO TOJIBKO B YCJIOBUSAX (POTOXMMUYECKOTO MPOLIECcca, B TO e BPeMsl B3auMOJIeiiCTBIE C
HUTPHUJIAMH BO3MOXKHO KaK B YCJIOBHAX (POTOXMMHYECKOH peakiMu, TaK U IPH HArpeBaHUU HUTPHIIOB CO CMELIaHHBIMH MIMIaMHU
B MIPUCYTCTBHHU JHUIONAPODHUIOB, HAIPUMED, alleTHICHIHKapOoHoBoro sdupa (IMAJ])**. B paMkax HACTOSIIEr0 HCCIIEIOBAHUS
OBUIO YCTAHOBIIEHO, YTO reTepounkinianys GochoHNeBO-HOJOHUEBBIX MIMIOB C allETHIEHAMHU YCIEUIHO MMPOTEKAeT B HPUCYT-
crBun JIMA/L, npuBoas k oOpazoBaHuio GochuHonrHoB u pochonuiizamemiennsix ¢ypanos. C nomorpsto Merona JI1P Obuto
YCTaHOBIICHO, YTO HHTEPMEAMATHI ATOTO MPOLIecca MPEICTaBISIOT COO0H paauKabl.

Opn  ph
PR 2 s o ©
Phap\@ﬁkph ©  BFY
R,—C=C-R ®lph _ Ph,P 4
1 i L
A \
Ph3P@ R, CH,Cl, MeO” OMe Ph—No~ R
BF{ Y
Ph—No~ R

Jluteparypa

1. Matveeva E.D., Podrugina T.A., Taranova M.A., Melikhova E.Yu., Gleiter R., Zefirov N.S.. Tetrahedron, 2013, 69, 35, 7395-7402.
2. Matveeva E.D., Podrugina T.A., Pavlova A.S., Mironov A.V., Gleiter R., Zefirov N.S.. Eur. J. Org. Chem., 2009, 14, 2323-2327.
3. Matveeva E.D., Podrugina T.A., Pavlova A.S., Mironov A.V., Zefirov N.S.. Russian Chemical Bulletin, 2008, 57, 10, 2237-2239.
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HUTOTOKCUYECKAA AKTUBHOCTDb HOBbBIX
IAPAHOIIUPUTOHOTPUIITAMUHOB

Ip:xepansernii H.M.', Anukuna JI.B.%, I'no6a A.A.%, Tokmakos I.I1.},
JlaitnanoB P.K.', Bepmunkun /[.A.!

IPoccutickuil 2ocyoapcmeennniil azpaphviil ynusepcumem-MCXA
umenu K. A. Tumupszeea, 127550, Mockea, Tumupszeeckas yu., 49
e-mail: prjevalski@mail.ru
2 Unemumym usuonoeuuecku akmuenvix seugecme PAH, 142432,
Mockoeckas obracmes, 2. Yeproeonosxa, Cegephulil npoeso, 1,
e-mail: anikinal 970@gmail.com

[pomomkast pabOTy MO CHHTE3y U U3YUCHUIO OHOIOTHYECKHUX CBOMCTB MUPAHOMUPUIOHOTPUNTAMUHOB 1,!* MBI OOHAPYXUITH Y
psiAa COEIUHEHHUH JOCTaTOUHO BBICOKYIO ITUTOTOKCHYECKYIO AKTHBHOCTb.

1 R1=H, alkyl, aryl; R2 =Me, Ph; R3, R4 = H, alkyl, aryl, O-alkyl, Hal; Ar= Ph, subst. Ph, hetaryl

L{HATOTOKCHYHOCTh CHHTE3UPOBAHHBIX COSNMHEHHH in vitro Obu1a onpenenena mo MTT-Tecty KyasTypHsl KIeTOK yenoBeka A549
(xaprmaOMa nérkoro) m HCT116 (kapunHOMa KuIeyHHKa). B KadecTBe 3TAlIOHOB MCIIONB30BAIM KAMTOTEIHMH, TAyHOPYOUIHMH U
JIOKCOpyOHMIMH. 3HaUYeHNEe KOHIIEHTpaIiH, Bei3bIBaromee 50% uarndrupoBanne pocra nomymsanui kinetok (IC50), 6su10 onmpenene-
HO Ha OCHOBE JI0303aBHCHMBIX KPHBBIX C IMOMOIIBIO TporpaMMHoro obecreuenus: OriginPro 9.0. Jlyumiie pe3ynsrarbl nokasaiu
coenunenns 1a R'=H, R>=Me, R*=R*=Br, Ar=2,3-di-OMe-C H, u 1b R'=H, R*=Me, R*=R*=Br, Ar=4-F-C H,. /lns usyuenns me-
XaHM3Ma JIeHCTBUS coenuHeHui 1a, b MeTonoM NPOTOYHOM ITUTOMETPHH B Ka4eCTBE KyJIBTYphl KIETOK ObliIa BHIOpaHa KyJbTypa
Jurkat (T-mumdobnacTHeIN Jetiko3). JKH3HECTIOCOOHOCTh OITYyXOJIEBBIX KJIETOK OBbIJIa OIpeAecHa ¢ TOMOIIBI0 peca3ypHH-TECTa,
nperaparsl CpaBHEHUsSI KAMTOTELMH, fayHopyourH. Coennuenus 1a u 1b B 3TOM TecTe moka3ajiy 3aMETHYIO LIUTOTOKCHYHOCTB -
1,4740,06 u 4,56+0,19 MxM cootBercTBeHHO. [Ipeamnonaraercs, 4To 3QQeKT NposBIIETCS B HEKOTOPOM (BO3MOXHO 00paTuMom)
apecTe KJIETOYHOro IUKJIA B IPECHHTETHYECKYIO (asy.

JIuteparypa

1. ITpxeBansckuit H. M., Jlaiimanos P. K., Tokmaxkos I'. I1., PoxkoBa E. H. H3gecmua TCXA, 2017, 3, 146.

2. ITpxesansckuit H. M., Jlaiimanos P. K., Tokmaxkos I'. I1., Ham H. JI. H38ecmusa Axademuu nayx. Cepus xumuueckas, 2016, 7,
1709.

3. IlpxeBanbckuit H. M., Jladinanos P. K., Tokmakos I I1., Jlykuna U. B., Bepumukun . A., Tadeenko B. A. Tam xe. 2021, 3,
555.
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CHUHTE3 U AHTUOKUCJIUTEJIBHAA AKTUBHOCTD
IHPOU3BOJAHBIX TUA3OJIA C PEHOJbBHbBIMH
OPAI'MEHTAMHA

IIpuvepora O.B., Komeses B.H., CtynuukoBa A.C.

PI'Y negpmu u eaza (HUY) umenu U.M. I'yoxuna, 119991, Mockea, Jlenunckuti npocnexm, 65
e-mail: primerova92@yandex.ru

AxXTHBHBIE (JOPMBI KHCIOPO/a BHI3BIBAIOT MOSBIEHHE OKHMCIUTEIBHOIO CTPECCA, KOTOPBIMA CBSI3aH CO MHOTMMH JIET€HEPaTHB-
HBIMH 3a00JI€BaHUAMH, TAKAMH KaK pak, aTepoCKiIepo3, 00e3Hb AJjblreiiMepa. AHTHOKCHIAHTBI CIIOCOOHBI YIaBIMBaTh CBOOO/I-
HBIE PaJUKAIIBI U TIOAABJISTH IPOLECCH OKUCIMTENLHOTO cTpecca’. B mocieanue romsl HHTEPEC UCCIIEN0BATEEN BEI3BIBAET TOUCK
TMOPUIHBIX aHTHOKCHIAHTOB, BEIIECTB, KOTOPHIE COYETAIOT B ce0e BHICOKYIO aHTHOKCHAAHTHYIO aKTHBHOCTb U Jpyrue (hapMako-
norundyeckue 3Qdextrr’. [IepCreKTHBHBIM MOAX00OM B ITOUCKE TAKMX aHTHOKUCIHUTENEH CUUTAETCS COYETAHHE B OJHON MOJIEKYIIe
¢bparmenra ¢eHona u rerepouukia’. B Hactosie pabote GbUTH MOTYyUYCHBI HEOMHCAHHBIC pPaHee MPOU3BOIHbBIC THA30JIOB C (par-
MeHTaM# ()CHOJIOB, TyTEM B3aUMOJICHCTBHSI THOCEMUKApOa30HOB ¢ OpOMAIIeTOQPECHOHOM U OPOMIMMEIOHOM.

Ph

0
F'h)J\-fBr -

HN-(E]/

pyridine — N/
5 '
EtOH Ar
HEN“N’JLNHj H A, 6h 3a-d
H “ N__S
Ar -} 0 Ar /%_N» \f'/ _
EtOH/AcOH NH, N
A 8h %a-d Q 0 I‘IN—<f |
cl > = S
AcOH/AcONa 4 rx‘_ N
EtOH
. 3h da-d
OH OH H
OCH: OH
= =
Ar- =0 o OH
0% 0% o 07
a b C d

JIs moy9eHHBIX coenuHeHnH OblIa onpeieyieHa aHTHPaJKaIbHasl aKTHBHOCTD TI0 CKOPOCTH B3anMozercTBus ¢ ABTS+.

JIuteparypa

1. Burlakova E., Molochkina E., Nikiforov G. Chemical and Biochemical Physics, Kinetics and Thermodynamics: New
Perspectives. 2008, 2007, 1.

2. Nepovimova E. Journal of medicinal chemistry, 2014, 57, 20, 8576.

3. Bogdanov. Russian Journal of General Chemistry. 2018, 88, 1, 57.
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5,6-TUIIUAHO-1,2,5-CEJIEHA JIMA30J10[3,4-B]TIUPA3UH —
YOOEKTUBHBIN AKIIENITOP DJEKTPOHOB

Pamom E.A., CemenoB H.A., 3ubapes A.B.

Hosocubupckuii uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa
Cubupcroeo Omoenenus Poccuiickou Axademuu Hayx,
630090, Hosocubupck, npocnexm Jlaspenmuvesa 9,
e-mail: iokimaru@nioch.nsc.ru

HuTepecHoe cBoicTBO 1,2,5-XanbKoreHaana3oiioB — ClIOCOOHOCTh 00Pa30BhIBAThH TAK HA3bIBAEMbIC XAJIbKOTCHOBBIC CBSA3U — BTO-
PHUYHBIC CBSI3BIBAIOIINE B3aUMOICHCTBISI MEXKTy HE MOACIEHHOM mapoit ocHoBaHus JIbtorca ¢ 00J1aCThIO JIOKAIBHOTO TIOJIOKUTEIb-
HOTO 3JICKTPOCTATHYECKOTrO MOTEHI[MAAa Ha XaJIbKOTCHE — O-IbIpKoi. YuacTue 1,2,5-xanbKoreHaana3olioB B 00pa3oBaHUM TaKUX
KOMILJIEKCOB OTKPBITO HEJJABHO U MMOKa Cl1abo U3y4eHo'.

Hacrosiast pabota 0XBaThIBae€T HECKOJIBKO MPHUMEPOB YKA3aHHOMW BBINIE PEAKIIMOHHOM crocoOHOCTH 5,6-munmano-1,2,5-ce-
neHaauas3onol3,4-bnupasuHa 1 — HOBOTO CHJIBHOTO akienropa. B3aumoneiicTBue coequnenus 1 ¢ ocHoBaHusMu Jlprorca qaer
JTOHOPHO-AKIENITOPHBIC KOMIUIEKCHI 2-8, KOTOpbIE OBUIM M30JIMPOBAHBI U OXapaKTEPHU30BAHBI PEHTTCHOCTPYKTYPHBIM aHAJIH30M.
XanbkoreHoBast cBs3b Se... X (X = Cl, Br, I) B Takux KoMIulekcax JUIMHHEE CyMMbl KOBaJICHTHBIX PaJInyCcoOB, U KOpoue cyMMbl Ban
nep BaanbcoBsix pamuycoB. CoenuHeHUs 2-8 PEACTaBISIFOT CO00M HOBBIC IPUMEPhI CEMEHCTBA AHUOHHBIX KOMITJICKCOB C XaJIbKO-
T€HOBBIMU CBA3SMH, paHee MMOIyUYEeHHBIE TONBKO IS 3,4-1uIMaHo-1,2,5-XaapKoreHana3onos?.,

KX

P 6-:0*6 18-crown-6 Bn Ma:,NBr
X Sel "_\ N— e-Er
R.G..-‘ NG
X=Br {2} 32%, I" (3) 66% T 39%
- MC
LGN E4NX 1 NC
. / \_PhsPC|
X‘E‘?m [EtaN]™ == [PheP]" (ﬁSe-CI

X = CI (4) 32%, Br (5) 33%, I (6) 15% 8, 81%

JIuteparypa
1. Suturina E.A. et al., J. Phys. Chem. A., 2011, 115 (18), 4851-4860.
2. E.A. Chulanova, N. A et al., Mend. Comm., 2018, 28 (5), 453-460.

Paboma evinonnena npu ghunancogoii nooodepoicke PODU, npoexm 20-43-543016.
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HAITPABJIEHHAA MOAUP®PUKALUA KCAHTUHOB HA
OCHOBE PEAKIHUU AMUHOMETHUJ/INPOBAHUSA UX
8-AJIKUHHUJIITPOU3BO/HBIX

Pemernnkos /I.B., [larpymes C.C., lyasn 2.3.

Hosocubupcruti uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa
CO PAH, 630090 Poccuiickas @edepayus, Hosocubupck,
npocn. Axademuxa Jlagpenmovesa, 9
E-mail: rdanila.vi@mail.ru

W3BecTHO, YTO CHHTETHUECKHE MO (UKAIIMK OMOJIOrNYEeCKU aKTHBHBIX COSTMHEHHUH ITyTEM BBEJCHUS B CTPYKTYPY alleTHICHO-
BBIX (hparMEeHTOB OKa3bIBAIOT CYIIECTBEHHOE BIMSHUE HE TOJILKO Ha BHIPAKEHHOCTH (hapMaKoJIOruuecKkoro 3¢ pexra, HO U IT03BOJIS-
0T MOJIY4UTh IPOU3BO/IHBIE C MPUHIMITHAILHO HOBBIMU CBOMCTBaMu. BeencTBre yero umeeT OOIbIION HHTEpEC TpaHChopMaus
nosioxkeHusi C-8 koderHa ¢ BBEJCHUEM B CTPYKTYPY reTEpOLMKINYECKUX (PParMEHTOB, COJCPIKAIUX aJIKUHUIBHBIE TMHKEPBI.

B3aunmopeiicteue 8-0pomkodenna (1) ¢ TpUMETHICHIIMIIALIETHIICHOM B YCIOBHSIX peakiur COHOralIMphl ¢ MOCIEAYIOIUM CHS-
THEM 3aIUTHON TPYIITbI IPUBOIUT K 8-aTHHMIKODeuny (2) (88%).

Ha ocHOBe TpeXKOMIIOHEHTHOW pEeaKiMy COYETaHHs 2 C UUKIMYECKUMH M alMKIMYECKMMH BTOPUYHBIMU aMHUHaMH, a TaKXkKe
LIMPOKUM CIEKTPOM apOMaTHYECKHX allbJIETWI0B CUHTE3MPOBAH PsiJi THOPUIHBIX CTPYKTYp, coaepxaumx N,N-au3aMenieHHbIiR
IporaprujiaMuHHbINA parMeHT (53-98%).
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Paboma evinonnena npu ¢unancosoii noodepoicke epanma PH® (npoexm Ne 18-13-00361)
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PEAKIIUS N-(4,4-TADTOKCUBYTUJ)MOYEBUH
U N-(4,4-TUDTOKCUBYTUI)CYJIb®OHAMUIOB
C MPOU3BOIHLIMHU
MAPA30JI-5-OHA U UMHJIA30JIUH-2-OHA

Pusbaena T.C., Ky3nenosa E.A., Cmos1000ukuH A.B.,
I'azuszoB A.C., Bypuios A.P., [Iynosux M.A.

Hnemumym opeanuueckoii u ¢husuyecxou xumuu um. A.E. Apbyszosa
@UL] Kazanckuii nayunoiil yeump PAH
420088, Poccus, e. Kazanw, yn. Ax. Apoy3osa, 0. 8
rizbaeva.tanzilya.92@mail.ru

AneTany, cofepikaIire MOUCBUHHBIHN U Cynb(pOHaAMUIHBIN (PPArMEHTBI, ITUPOKO UCIIONB3YIOTCS B KAYECTBE CTPOUTEIILHBIX 0J10-
KOB TPU CHHTE3€ TeTePOLUKIOB. X B3aUMOAEHCTBHE C TETCPOLMKIMYECKAMHU HYKICO(DUITAMU UTPACT BAKHYIO POJIb B 3THX Ipe-
BpateHusx. OCoObIi HHTEPEC BBI3BIBAIOT MATHWICHHBIC a30TOCOCPIKAIIIE TETCPOLUKINYSCKUE COSTUHECHUS — MUPPOUArHbL. OHU
SIBJISIFOTCS. B&YKHOM CTPYKTYPHOM 4acThiO MHOTHX MPUPOHBIX AJIKAJIOUIOB,' a TaK ke OJHUM U3 HauOoJiee YacTO BCTPEYAFOIIMXCS
reTEPOIMKIINYECKUX (PPArMEHTOB B JIEKAPCTBEHHBIX Ipenaparax.>

B Hareit taboparopuu pa3paboTaH ya0OHBINH U IIPOCTOH B UCIIOJHEHUH METO]] CHHTE3a IIPOU3BOIHBIX MTUPPOJIHIHNHA, UMCIOIIUX
BO 2 TIOJIOKCHHH IHKJIA TeTEPONUKINUECKUi (parMeHT. [IpeioskeHHbII METOI OCHOBAH HAa OJHOCTAUIHOMN KHCIOTHO-KAaTa 131~
pyeMoi peakiuu reTepOIHKINISCKUX HYKICODIOB ¢ N-3aMeIEHHBIMHU IPOU3BOIHBIMU 4,4-THITOKCHOYTaH- | -aMHHA.

-

Sy [@ K H
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Jumepamypa:

1. Nature Helps... / H. Mehlhorn (ed.). - Berlin, Heidelberg, Heidelberg: Springer Berlin Heidelberg, 2011.
2. Haria, M. Levetiracetam / M. Haria, J.A. Balfour / CNS Drugs. - 1997. - V.7, Ne 2. - P.159-164.

Hccnedosanue svinonnerno 3a cuem epanma Poccuiickoeo nayunozo gponoa (npoexm Ne 21-73-20020).
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2-AMHUHOOKCA30JIbl KAK HOBBIE ITUEHO®WUJIbI B
PEAKINU A3ZA-INJIBCA-AJIBJAEPA C 5-IIMAHO-1,2,4-
TPUASUHAMU

Capuyk M.U.,*® Kpunoukun A.IL., *® Komuyk /I.C.,** Caenyxun I1.A.,>° Kum I A.,» IllTaiin S1.K.,?
Crapuosckasn E.C.,*° PpidakoBa C.C.,* 3pipsinos I'.B.,*® Uynaxuun O.H. **

* Vpanvckuu @edepanvuwiii Ynusepcumem, yn. Mupa 19., 620002
Examepunbype, Poccus
b Unemumym Opeanuueckozo cunmesa, Ypanockoe omoenenue poccuiickoii akaoemuu nayk, yi. C. Kosanes-
ckoti 3, 620041 Examepunbype, Poccus
E-mail: maria.savchuk@urfu.ru

Hcnonp3oBanue peakuuu aza-J{uinbca-Anbaepa B ciaydae 1,2,4-Tpra3suHoB siBisieTcs 3G (HEeKTHBHBIM METOIOM 00pa30BaHUs pa3-
JIUYHBIM 00Pa30M 3aMEIIEHHBIX TUPUANHOB. [Ipr 3TOM HEpEaKO MCIOIB3yeTCs MpeaBapuTebHas GpyHKIHoHau3anus 1,2,4-tpua-
3MHOBOTO SJ[pa, HAIPUMeEp, 3aMeleHneM [HaHorpynibl B CS5 MON0XKEHUH pa3IMYHbIMU HyKileoduiamu. B ciyuae apomarHueckux
AHWJIMHOB 3Ta pEaKIus MOXKET 6LITI) OCYHICCTBJICHA JIMIIb B OTCYTCTBUEC PACTBOPUTCIIA.

B nHacrosimieli pabore cooOmiaercss 0 HEOOBIYHOW PEaKIMOHHOW CIIOCOOHOCTH 2-aMHUHO-4-OKCa30JI0B B PEaKIMH C S-1Ha-
HO-1,2,4-Tpra3suHaMu, NPOBEAEHHON B CTAHIAPTHBIX JUIS TaKUX PEaKIMi yCIOBHSX OTCYTCTBHS pacTBopuTens. Bmecto oxuma-
€MOro 3aMCUICHUA MUAHOI'PYIIIBI HA OCTATOK apOMaTHY€CKOTO aHUJIMHA HOCHCI[HHi/lI BCTYIIMJI B pC€aKIIUIO0 HMUKIJIONPHUCOCAUHECHNA,
HpI/I‘IéM B Ka4€CTBC )II/ICHO(l)I/IJIa, YTO HEXAPAKTCPHO 11 aMUHOOKCA30JI0B, O6I)I'IHO BBICTYIIAIOMIUX B TaAKHUX PCAKIHUAX B KaUCCTBC
JUCHOB.

R
ArI ~H Ar S OH
)\O I ‘%NHz R e NS
1a,b 3a-c =
a Ar = 4-MeCgH, aR= 4.c|c5|-14 a Ar = 4-MeCgH,, R = 4-CICgH,4; 52%
b Ar = Ph b R = 2-naphthyl b Ar = Ph, R = 4-CICgH,; 55%

¢ Ar =4-MeCzH,, R = 2-naphthyl, 27%

PesynsraroM Tpancdopmannu craigo oOpazoBaHHE ¢ BbIXoAaMH 10 57% 3-Tunpokcn-2,2"-OunupuanHOB, SBISIONINXCS aHAIOTa-
MU OMOJIOTHYECKH aKTUBHBIX coennHeHnH. CTPYKTypa OIHOTO U3 MPOoAyKToB 3a Oblia moaTBepkacHa JaHHEIMA PCA.

Hccnedosanue svinonneno npu unarcogou noddepoicke Cosema no epanmam Ipesudenma (epanm Ne MK-320.2021.1.3).
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IOPO®EKTUBHBIA CUHTETUUYECKUHA MMOJXO0J K
1,2,4-TPUASUHAM, UMEIOLUINUM B ITOJOKEHHUUA CS5
OCTATKMU 2-(AMUHO®EHNJI)-1,3,4-OKCA/IUA30JIOB

Capuyk M.U.,*® Kpunoukun A.IL., ** Komuyk /I.C.,** CiaosecnoBa H.B.,*** Kosaaes U.C.,*
lTaiin S1.K.,* Crapuosckas E.C.,*° PpioakoBa C.C.,* 3pipsinos I'.B.,*® Uynaxuu O.H.*"

* Vpanvckuu @edepanvuviii Yuusepcumem, yn. Mupa 19., 620002, Examepunbype, Poccus
b Unemumym Opeanuueckoeo cunmesa, Ypanockoe omoenenue poccutiCKol akademuu Hayk,
ya. C. Kosanesckoii 3, 620041 Examepunbype, Poccus
¢ Vpanvckuit Meouyunckuil ynusepcumem Munzopasa Poccuu, 620028, Examepunobype,
ya. Penuna, 3, Ten.:(343) 214 86 71
E-mail: maria.savchuk@urfu.ru

3amenienue nuaHorpymmsl B CS5 nonoxennn 1,2,4-Tpua3uHa SBISIETCS U3BECTHBIM CHHTETHYCCKUM HPUEMOM JIJIsi BBEJCHHS B
€ro sJPO Pa3InYHbIX HYKICO(DHUIIOB, TAKUX KaK CUPTHI, aMuHbl, C-H aKTHBHbBIC COCTUHEHUS, U T.1I.

B Hacrosimie#t paboTe HCClieoBaHa BO3MOXKHOCTH BBEACHHS B cocraB sjapa 1,2,4-tpuasuna ¢parMeHToB 2-(amuHO(be-
Hun)-1,3,4-0kcaanasonos, 3a CUET unco-3aMelleHus IIMaHorpy bl B nonokeHuu CS. Takue coernHeHus HHTEPECHBI OTHOBPEMEH-
HbIM HaJnuueM 1,2,4-Tpua3uHoBoro u 1,3,4-0Kcaaua3onbpHOTO SAep, H3BECTHBIX CBOMMU (hapMaKO(pOPHBIMH CBOMCTBAMH.

Ar M.
HaM "N
Ui | Y
| HNNT R
(a) Ar=R = 4-MeDCgH,, 3-amino }__ph
(b) Ar =Ph, R = p-Tol, 4-amino Ar 2ab
-—x—. Be :
150 °C 4
N, -
Solvent-free 1a.b Solvent-free N "L"F"h
3a.b

B kadyecTBe UCXOMHBIX COCAUHCHHI HAaMH OBLIH MCITOIh30BaHbI paHEe ONMHUCaHHbIC S-1inano-1,2,4-Tpuasunsl 1. VX B3aumozeii-
ctBue ¢ 2-(amuHodenmn)-1,3,4-okcaanazonamu 2 B yCIOBHUSX OTCYTCTBHS PACTBOPUTEIIS MO3BOJISICT MOJIYYUTh COCAMHEHUS 3 ¢
BBIXOZIaMU 110 59%. Peaknus peannsyeTcsi HE3aBUCHMO OT MOJIOKEHUSI aMUHOTPYMIBI B COCTaBE apOMAaTHYECKOTO 3aMECTHUTENS B
OTJIMYKE OT IPOU3BOAHBIX OU(EHHUIIOB.

Hcceneoosanue svinonneno npu gunancogoii noooepoicke Cosema no epawmam Ipesudenma (epanm Ne MJ[-167.2021.1.3).
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IOOEKTUBHBIA CAHTETUYECKUHA MOJAXO/1
K 1,24-TPUABUHAM, UMEIOLINUM B ITIOJOKEHUU
C5 OCTATKUA 3-AMUHOTHUO®DEHA

Capuyk M.I.,»® Kpunoukun A.IL., *® Komuyk /I.C.,** IlITaiin S1.K.,* Crapnosckas E.C.,*°
Pri6akoBa C.C.," 3pipsinoB I.B.,** Uynaxun O.H. **

* Vpanvcrkuit @edepanvuswiii Ynusepcumem, yn. Mupa 19., 620002, Ekamepunbdype, Poccus
b Unemumym Opeanuueckoeo cunmesa, Ypanvckoe omoenenue poccuiicKoil akademuu Haykx,
yi. C. Kosanescrou 3, 620041 Examepunbype, Poccus
E-mail: maria.savchuk@urfu.ru

1,2,4-Tpua3unsl ¢ ocTaTkaMyu aMUHOTHO(EHOB B Ioj10keHnH C5 MPeACTaBIsIOT HHTEPEC CBOEH OMOIOrMYECKON aKTUBHOCTBIO.
Jnst ux cuHTe3a paHee ObLIO HCTIONB30BAaHO S -ipso 3amelleHKe atoma xyopa B C5 nosnoxennu 1,2,4-Tpuasuna, a Taxxke Pd-kara-
JM3UPYyeMOe Kpocc-coueTanre. B HacTosimielt paboTe MmpeasiokeH HOBBI METO/ BBeIEHHS ocTaTka aMuHoTHOdeHa B C5 nonoxeHune
1,2,4-Tpuazuna.

HoN

Ar .
MeDDC’D I B

Ar N*‘N HN™ "N™ “Ar
|
r;N’?J\‘A p Solvent-free ~ MeQOC ;’ )

N™ qab 70-75%
{a) Ar = Ar' = 4-Tal 2a,b
(b) Ar = 4-Tol, Ar' = 2-Py

B kauecTBe MCXOTHBIX COEIWHEHWH HaMHU OBUIM HMCIIOJIH30BAaHBI paHee OMHCAaHHBIC S-mmaHo-1,2.4-tpuasunsr 1. Ux B3ammo-
neiicTBre ¢ 3-aMHHO-2-METOKCHKapOOHMITHO(EHOM B YCIOBHSX OTCYTCTBHS PAacTBOPHUTEIS ITO3BOJSET C(hOPMHUPOBATH HOBYIO
C-N CBS3b U IIOyYUTH COSIUHEHHS 2 C BRIXOAAMH A0 75% (B KauecTBE METO[a OYMCTKH ObliIa HCIIOIB30BaHA KOJIOHOYHAS XpOMa-
Torpadus C MoCieAyIomei MepeKprucTaUIH3alneii U3 dTaHOIA).

Hccredosanue svinonneno npu punarcogoi noodepoicke Cosema no epanmanm Ipesudenma (epanm Ne M]-167.2021.1.3).
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AUJIO0OHPOU3BOJAHBIE PAJA 2(SH)-@YPAHOHA
N 3-IIUPPOJINH-2-OHA:
CHUHTE3, B3BAUMOJENCTBUE C HYKJEO®UJIAMU
U PEAKIUU [3+2]-HUKJTOITPUCOEANHEHUA

Caururdaranopa E.1ll., Pama3zanosa K.P., Hlyrunos U./1., Ucaamos /I.P.,
JlonounukoBa O.A., Kyp6anranuesa A.P.

Kaszanckuit (Ilpusonsicckuil) ghedepanvhviii ynusepcumen,
420008, Kazanw, yn. Kpemnesckas 18,
E-mail: ESSajgitbatalova@kpfu.ru

[IsaTH4IeHHBIE KUCIIOPO/I- ¥ a30TCOACPIKAILUE LIUKJIBI SIBIISIOTCS. OMHUMH M3 CAMBIX PAacIPOCTPaHEHHBIX (PParMeHTOB, BXOISIIMX
B COCTaB MHOXKECTBA ITPUPOIHBIX U CHHTETHYECKUX COeTMHEHHH, 00JIaIafolMX Pa3IMYHbIMU BUAAMH OMOJIOTUYECKOI aKTHBHOCTH.
Cpenu Hanbosiee JOCTYIHBIX M YAOOHBIX B IIaHe (DYHKIIMOHAIN3AIMU U TIOJyYSHHUS TIPAKTUYECKH IOJIE3HBIX COCUHEHHH, HECY-
IIMX HCHACBIIICHHBIN Y-JIAKTOHHBIA (JPArMEHT, CJICAYET BBIACIUTD 3,4-nurano-reH-5-ruapokcu-2(5H)-bypanonsl. JJannas padora
MOCBsIIIeHa Pa3pabOTKe METOJIOB CHHTE3a U U3YUYEHHIO CTPOCHHsI HOBBIX a30T- M (ocdopcoaepKalix Npou3BOAHBIX Ha 0ase a3u-
1oB psina 2(5H)-dypaHoHa ¥ 3-mUppoIHH-2-0HA.

B peakiusx MyKOXJIOPHOW KHCIIOTBI CO CITUPTAaMH MOJIYYCHA CepHsl S-aIKOKCUITPOU3BOAHbBIX 2(5H)-pypaHoHa, 00paboTKa KOTO-
PBIX a31JIOM HAaTpHUs B allETOHE NMPHBENA K 00pa3oBaHUIO COOTBETCTBYIOMIMX a3U10(pypPaHOHOB ¢ rpynnoi N, B 4 MOJIOKEHHH JaK-
ToHHOTO 1MKia. [Ipu B3aumopneiicreun a3unoB 2(5SH)-dypanona ¢ tpudpenmnndochrHoM nonmydeHbsl IMUHOGOCHOpaHBI, IIPU BOC-
CTaHOBJICHUHU KOTOPBIX XJIOPUIOM OJIOBA BBIJICJICHBI HOBBIC S-aJIKOKCH-4-aMuHO-3-x110p-2(5 H)-bypanonsl. [TokazaHo, 94T0 ynoOHBIM
METOJIOM CHHTE32a a3UJI0B Psja 3-MUPPOJIMH-2-0Ha SBJISICTCS aMMOHOJIN3 U aMUHUPOBaHUE 4-a31-10-5-akokcu-2(5H)-hypaHoHOB.

Pa3paboran MeTon CHHTE3a HOBBIX I'eTEPOLMKINYECKUX CHCTeM, Hecymux ¢(parmeHTtsl 1,2,3-Tpua3osia U HEHACHIILIEHHOTO
Y-JIAKTOHa M / WM Y-JIaKkTama, OCHOBAHHBIN Ha peakiusx [3+2]-UMKIonpHCcOeqMHEHNsT TEPMUHAIBHBIX aJKHHOB K a3uaM psiaa
(ypaHOHa WM TMPPOJIMHOHA B yCIOBUsIX Karaiusa Menbto (I). CtpoeHue BceX HOBBIX CHHTE3MPOBAHHBIX COEIMHEHHH OKA3aHO
metogamu criekrpockonuu MK u SIMP. MonekyssipHas U KpUcTauIMYeCcKasi CTPYKTypa OTJENbHBIX T€TEPOLIUKIIOB OXapaKTepru30Ba-
Ha METOZIOM PEHTI€HOCTPYKTYpPHOTO aHAJIM3a.

Paboma evinonnena sa cuem cpeocma cyocuduu, evioerennoti Kazanckomy gedepanvrnomy yHueepcumenty O1si 6bINOIHEHUS.
20Cy0apcmeeno2o 3a0anus 6 cgpepe Hayunou desmenvrocmu Ne 0671-2020-0063.
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D®A3OBLIE ITEPEXO/IbI 5-(I'EKC-5-UH-1-UJ1)-6-
METUJIYPAIIUJIA IO JAHHBIM PEHTTEHOBCKOM
JIU®PAKIIUA, ICK U TEMIIEPATYPHO-PA3PEIIEHHOHN
UK CIIEKTPOCKOIINU.

Caiipuna A.D., 3axapbiuen J.B., I'ybaiinyaiun A.T., Bopouuna 10.K,
Caiipuna JI.®., Jlonounukosa O.A.

HODX um. A.E. Apoy308a — obocobnennoe cmpykmypHoe noopazoenenue @PUL] KazHI] PAH,
420088, e. Kazanw, yn. Apoysosa, 8
asaifina@iopc.ru

VYpauun u ero Mpou3BOJHBIC SBIAIOTCS OCHOBHBIMU COCTABIISIOIIMMH IT'€HETHYECKOTO MaTepHalla U UrparoT BayKHEHIIYIO pojb
B Ouosornyeckux npoueccax. [IpousBonHble ypaiuia 001aJaloT MUPOKUM CHEKTPOM OHOJIOTHYECKOW aKTUBHOCTU: aHTUTHPE-
OM/IHOM, TIPOTHBOOITYXOJIEBOH, ITPOTUBOBUPYCHOM, MPOSIBIISIOT ITPOTHBOIPHOKOBYIO, IPOTUBOIPOTO30HHYIO aKTUBHOCTh. Kak n3-
BECTHO, OJIHUM U3 SIBJICHUH CIIOCOOHBIX OKa3bIBAaTh BIMSHHE Ha OMOJIOTMYECKYIO aKTHBHOCTh BELIECTB B KPUCTAIIMYECKON (hopme
SIBIISICTCSI TOTUMOP(U3M.

B kpucraiutoruzapare (2:1) 5-rekcuH-6-MeTmirypanmia 3a c4er BogopoaHoro cesizbiBanus N-H...O tuna Habmonaercst popmu-
POBaHME 3aMKHYTOTO CYNPaMONEKYISPHOTO MOTHBA, COCTOANINX M3 TPEX LEHTPOCUMMETPUYHBIX CHHTOHOB R?(8) nmpou3spoaHoro.
C wenblo MoWCcKa HOBBIX MOJMMOPQHBIX MOIU(PHKAMNA U UCCICIOBAHUS TeTEPOreHHBIX PaBHOBECHH B KpUCTaIMYeckod (aze
Hamy OBUIO MPOBEAEHO TEPMOAHAINTHYECKOE UCCIIEI0BAHNE KPUCTAIIIOTHAPATa UCCIIEyeMOTo COeAMHEHUST MeToIoM anuddepeH-
nuainbHOM ckanupytoei kanopumerpuu (JJCK), temneparypro-paspeniennoit MK crekTpockonuu v peHTreHOBCKOH An(pakLuH.
YCTaHOBICHO CYIIECTBOBAHUE HOBBIX MOJUMOP(HBIX MOTU(PHUKAIINNA JAHHOTO COSTUHECHHUS, 00CYKIAIOTCSI 0COOCHHOCTH (ha30BBIX
Hepexo10B NOIIMMOP(HOB APYT B pyra.

Paboma evinonnena npu gunancosoti noodepicke epanma Poccutickoeo nayunoeo gonoa (npoexm Nel7-13-01209)
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HOBBIE JIMTOMHBIE OPTAHUYECKUE JIMT AHJbI
C TEPOUPUIUHOBLIMUA U TUOTUJAHTOUHOBBIMU
®PATMEHTAMMU U UX KOMILIEKCHI
C XJIOPHJIOM ME/IM (II)

Canumosa 1.0., bepesnna A.B., beaorinaskuna E.K.

Xumuueckuii ghaxynomem MI'Y umenu M.B. Jlomonocosa, 119991, Poccus, Mocksa, Xumuueckuii ¢paxyis-
mem MI'Y umenu M.B. Jlomonocosa

E-mail: ira.salimova.92@mail.ru

I'ereponuTonHBIE OpraHUYECKHE JIUTAHABI C AByMs pa3/eiICHHBIMU B MIPOCTPAHCTBE CailTaMu CBA3BIBAHUS JAIOT BOZMOXHOCTh
MoJTy4aTh Ha MX OCHOBE KaK KOOPAMHALMOHHBIE COCIMHEHNS, B KOTOPBIX 00a (hparMeHTa JMranaa, pa3indatoyecs 1o Ipupoje,
KOOPAMHHUPYIOT OJJMH U TOT )K€ MOH METaJlIa, TaK ¥ KOMIUIEKCHI, B KOTOPBIX KQX/bIil U3 KOOPAHMHUPYIOMINX (parMeHTOB CBS3aH C
Pa3IMYHBIMU HOHAMHU.

B naHHO# pabore MBI pa3paboTaid CHHTETHYECKYI0 CTPATEruio MOJyYeHHUs] CEpHU AUTOIHBIX OpraHudeckux jurasaos (L),
CoZIepIKaIKX JIBa KOOPAUHUPYIOMKX (pparMeHTa pa3iuyHOil MPUPOIBI — TEPIUPUINHOBBIN U S-TUPUIUIMETHIICH-2-THOMMHU 1230~
JIOHOBBIH, a TaKKe UX MEAbCOACPIKAIINX KOOPIMHAIIMOHHBIX COeIMHEHUH. Bblo noka3aHo, 4To B pe3ylabTaTe peakiuy KOMIIJIEKCOo-
00pazoBaHKs B 3aBUCUMOCTH OT THIIA HCXOIHOTO JIMTaH 1a 00pa3yloTcst KOMILIEKCHI IBYX CTPYKTYPHBIX THIIOB ¢ OpyTTO-hopMynamMu
L,Cu,Cl, umu LCu,Cl,, cTpyKTypa KOTOPBIX yCTAHOBJIEHA HA OCHOBAHMHM KOMILIEKCA (PU3UKO-XUMHYECKUX METOJIOB UCCIIEIOBAHUS.

u} 4]
o Hok H 5 ot Fo ™~ b
- 1% i = & b g iy '
Tlh} CHO | ,-\,l noOH N A F A,
54 i | . - Y
.l N ,
o B }.:\[,"Dll - |II d e "-LW_.-: gt MM —-—ﬁ ,,.l o=t W
¢ % x 5
- i L) W f i L M M-
é' [: i A % b i ]
1 G LOH | | J i = | L
1 (8 l -::ﬁl_. N -l.- ':c.-l P T N g,
] ; ¥
e n = 11, &% da.n=2 41% da.n =2, 5%
- 3, n =, A% ¥ db p =6 3% r
3¢ n=11, 4% de, n=11 62%
.-_".\.
£ b §
e X 7 )
I P ban | ot _'-f:'n 4 %
. Fy —
\..._r,! N -\-:‘,.-H__.I.-D-[L --IP':| i L h-'&ﬂ 3 |, o o
% = — LW, — e [ | j e 1 ol
.y S L - 4 { ¢
o 5 oo b J 1 .
o/ = : | L1 ~ 1
VR o W ETT O. ; ( )
g T K R B n=2, 3% B, T =
4 y— ¥ || - _,_Jf Bh o= G I |
P, o - / 6o,n=11, M% Nt ol
i ¥ n k= . ‘ i - Te n=11 40%
§ /7 o

i~ K,CO,, CH,CN, t°C; i - KOH, EtOH, NH,*H,0; iii - HBTU, DIPEA, DMF, iv — CH,, K,CO,, DMF; v — CuCl,*2H,0, BuOH/
CH,CI,

Paboma evinonnena npu gunancosoti noodepocke PODOU (epanm Ne 19-29-08007).
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HOBBIN MOJXO0J K CUHTE3Y 4H-TUEHO|3,2-B]IIUPPO.JIOB

Camconenko A.JL,* Kocrouenko A.C.,»% ®uciok A.C.*°

“@I'BOY BO «Omckuti cocyoapcmeennviil ynugepcumem um. @.M. /Jocmoesckozoy,
644077, Omck, np. Mupa, 55a
e-mail: SamsonenkoAL@omsu.ru
S@I'BOY BO «Omckuil 20cyoapcmeentulii mexuuyeckutl ynusepcumemy, 644050, Omck, np. Mupa, 11

Coenunenus psiga 4H-tueno[3,2-bnupposioB 00JaIal0T YHUKAIBHBIME ONTHYESCKUMHU U IEKTPOXUMUYESCKHMHU CBOMCTBAMH,
YTO JIeJaeT UX NEPCIEKTUBHBIMHI CTPYKTYPHBIMHU OJIOKAMH JJIsl OPraHMYECKHUX MOTYPOBOAHUKOB 2,

Hcnonb3yst paHee IpeIoKEHHBIH HAMH METOI, TIOJTyYeHa cepust 4-apuit-5-aMUHOTHO(EHOB 4, KOTOpPbIE MPH B3aUMOIEHCTBUN
¢ t-BuONO, p-TsOH u NaN, 06pa3yroT a3u/10npou3BOIHbIE 5 ¢ XOPOIIUMHU BBIXOJIAMH.

A A CHO HzN
0 CH3CN-H;0 0 DMF Cl HE;HECHUZM-::, g Me
1a-e eoc 2a-e 3a-e SO A da-e
75-87% 40-76% 43-70%
= N3
< AP E‘,. CO;Me Method A
L ALEN . MW.150°C.PhMe, 15 min /Ay CO.Me ~TSQH: LBUONO,
N = Method B s 2M® =7 NaN, AcOH
A hw, 254-800 nm,(CH5),Cls Sa-d 0°C ot
A. 38-63%, B. 18-34% 49-71%
TR TR e T g e T
ar= OOy O -QF
Hex Hex

Paspabotan HOBBIN TOAXON K cuHTE3y 4H-THeHO[3,2-b|muppoiioB 6, 0CHOBaHHBIN Ha PEaKIIUH UKIH3AIUN a3UI0B 5 B yCIOBU-
SIX MEKPOBOJIHOBOTO M3JIyUYCHHUS, a Takxke moj aeiicteueM YO (254 um, 365 uM) u Buaumoro ceera (400-800 Hm).

Jluteparypa

1. Zhang H. Fan J., Igbal Z., Kuang D. B., Wang L., Meier H., Cao, D. Org. Electron., 2013, 8, 2071.
2. LiuJ. Zhang R., Sauvé G., Kowalewski T., McCullough R. D. J. Am. Chem. Soc., 2008, 39, 13167.
3. A.S. Kostyuchenko, A.M. Averkov, A.S. Fisyuk. Org. Lett., 2014, 7, 1833.

Paboma evinonnena npu gunarcosou noodepocke PH®, npoexm Ne20-73-10043.
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CHUHTE3 2- U 2,3-3AMEINEHHBIX ITUPA30JIO[1,5-A]
[1,10]PEHAHTPOJIMHOB

Caunnuxora B.A., ®uaunnos U.P., Kapmaukux O.10., [lanpuiaos M.A., Bopooses A.1O.

Hoesocubupckuit uncmumym opeanudecxkou xumuu um. H. H. Bopoorcyosa CO PAH,
630090, Hosocubupck, npocnekm Axademuxa Jlaspenmwvesa 9,
e-mail: vika6433@gmail.com

1,10-DeHaHTpONMH U €T0 MPOU3BOAHBIE aKTHBHO HCIIONB3YIOTCSA B JW3aiiHE JUTaHIOB U1 KOOPAMHAIIMOHHON XUMHH, B TOM
YHCIIe I CO3JIaHus HOBBIX KOOPAMHALMOHHBIX JIIOMHUHECIIEHTHBIX U TIOJIMMEPHBIX MaTepralioB, (IyopecleHTHBIX XeMOCEHCOPOB
HMOHOB METAJUIOB U OPraHMYECKHX MOJIEKYJI, a TAK)KE B KaueCTBE XMPAJIbHBIX KaTajk3aTopoB. Pa3HOOOpa3HbIe PUMEHEHHs IIPO-
n3BoAHbIX 1,10-dpenanTponrHa 00yCIOBIMBAIOT aKTyaJIbHOCTh Pa3pad0TKHU METOOB MOAN(DHUKALIUH JaHHOTO TeTEPOLMKIMYECKOTO
OCTOBA.

B nanHoit pabote 0610 M3yueHo B3auMozelcTeue 1,10-GpeHanTponnH-N-UMUHA, KOTOPBIH JIETKO TeHepUpYeTCs IeHCTBUEM OC-
HOBaHHMSI HA COOTBETCTBYIOLIYIO N-aMHHO()EHAHTPOIMHHEBYIO COJIb, C aKLENTOPHBIMU QJIKWHAMH U QJIKEHAMH, B PE3yJIbTaTe Yero
MOJIy4YeHa HOBas TeTePOIIMKINYEeCcKas cucTema — mupasono[ 1,5-a][1,10]dpenanTponus.

Cxema 1
=
+. RZ = R' KCOs
= N \/'\I.I/ -
| | DMSO, rt, 48-T2 h
=N NH; 0 20-86%
MesS0O4~

R' = Me, Ph, OMe; R? = H, Ar, CO:Me

B3anmopeiictBuem N-amuHo-1,10-peHaHTpONMHNI ME3UTHIICHCYIIB()OHATA C aKIIENTOPHO3aMEIICHHBIMU AJIKEHAMHU B CHCTEME
K,CO,~/IMCO nony4ensi 3- u 2,3-3amentennbie nupasono|1,5-a][1,10]denantponunsl. B peakuuio BCTynmaeT MuUpoOKUi Kpyr ai-
KEHOB.
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PEAKINU 1,3-JUITOJAPHOI'O HUKJIIONNPUCOEANHEHUSA
B PAAY OKCA®OOCP®OPUHHUHOB - IIYTb K CO3JAHUIO
HOBBIX NIOJIMIHIUKINYECKHUX CTPYKTYP

Cennnkosa B.B.,* CaapikoBa F0.M.,’ Bopounna 10.K.," Bypuiios A.P.°

“Ka3ancKkuti HayuoHAIbHBILL UCCTe008aMeNbCKULL MEXHOIOSUYECKUL YHUGepCcUumen,
420015, Poccus, Kasanv, Kapna Mapxkca 64,
e-mail: sennikovalera@gmail.com
*Uncmumym opeanuueckoui u ¢pusuuecxou xumuu um. A.E. Apbyszoea, OUI] KazHI] PAH,
420088, Poccus, Kazanv, Akademuxa Apbysoea 8
‘Uncmumym obweil u neopeanudeckou xumuu um. H.C. Kypnaxosea PAH,
119991, Poccusa, Mockea, Jlenunckuti npocnexm 31

Peaxuuu 1,3-qunossipHOTO MKJIONPUCOSTUHEHHS IIMPOKO PACIPOCTPAHEHBI B OPraHUUECKOM XUMHHU OJ1arofapst BOSMOKHOCTH
CYIIECTBEHHOI'O YCJIOKHCHUA CTPYKTYPbI COC}II/IHeHI/Iﬁ BCETO 3a OJHY CUHTCTUYCCKYIO CTaJIUIO. O)IHaKO B JIUTCpATypE€ HE TaK MHOT'O
JaHHBIX 00 UCTIOIBb30BaHKUH (HOCHOPCOAEPIKAIIIX HEMTPEASIbHBIX TETEPOIIMKIOB B Ka4eCTBE TUIMONIApodua. !

JlanHas paboTa MoCBsAIEHa OIYyYeHHIO U HCCIISJOBAHHIO CBOMCTB MOMMIUKINYECKUX KapKacHbIX coeuHeHui ocdopa.

0.5 OH
N \H

R!—
( I §< R_J /

_COOH

o
X ‘B’O X "
= 2

. R=2,3,5-Me (a), 2,4-tBu (b), N—
NH 3-OMe (c), 5-OH, 2,4-Cl (d) . d
\ R'=4-CICgH, R 4,

2a-d

Jlureparypa
1. Singh M.S., Chowdhury S., Koley S. Tetrahedron, 2016, 72, 1603-1644.

Paboma evinonnena npu gunancosou noddepoicke PODU ¢ pamkax nayunoeo npoexma 20-03-00118
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CTPOEHHUE U OCHOBHOCTD 1,3,5-TPUA3UH-2.4-
AUNAMUHOB

Cunesa B.B., Kpacosckas I.I., JlanunoBa A.C., Koganos E.P.

Hucmumym xumuu u XuMu4eckou mexHono2uu,
Apocnasckuti 2ocyoapcmeeHHbll MeXHUYeCKull YHUgepcumem,
150023, 2. Apocnaenv, Mockosckuii np-m, 88
sidneva-vera@mail.ru

1,3,5-Tpuasun-2,4-nuaMuHbI TIPUMEHSFOTCS KaK KOMITOHEHTHI (papMalieBTHYCCKUX MPEIaparoB, PEryIHpPYOLIHX CKOPOCTh pe-
reHepaluy TKaHel, MPOTUBOOITYXOJIEBBIX MPENapaToB, a TAKkKe UCIOIB3YIOTCS B KaueCTBE MOHOMEPOB JJIsl TIOIYYEeHHsI CBEpXpas-
BETBJICHHBIX MIOJINMEPOB'.

NH,
“1)“\“”
R™ ’}I\NI-]:

Hawmwu 6511 cuaTe3upoBaH psax 1,3,5-tpuazni-2,4-nuaMiuHOB. I TOTYYEHHBIX COCIMHEHUH OMpeeNieHbl KOHCTAHTHI KUCIIOT-
HOCTH ¥ TIPEANPHHSTA TONBITKA YCTAHOBICHHS 3aBucuMocTH Mexy pKa(BHY) u mapamerpamu monexyn (tabnuna 1). ITapamerps
Moniekyn paccuntsiBain MetonoM DFT mporpammasnii maker GAUSSIAN 09. I'eomeTpust Bcex TpUa3WHOB OBLTA ONITHMHU3UPOBAHA
Ha ypoBHe B3LYP/6-31G* 6e3 kakmx-mmb0 KOHKPETHBIX OTpaHUIeHUH cuMMeTpHH. [IpoBepka 4acToT KoeOaHu st STHX TeoMe-
TpUil TOKa3bIBACT, YTO HET OTPHLATEIBHBIX 3HAYEHHUI YaCTOT KOJIeOaHMH, YTO yKa3bIBaeT Ha JOCTH)KCHHE MUHUMYyMa Ha MOBEpX-
HOCTHM NOTEHIHANbHON oHeprud. [[ns yuera siusaus pacteopurens (CH,COOH) ncmonbsosanack Polarizable Continuum Model
(PCM).

Tabmuma 1. KoncraaTsr kucnotnoctu (pKa(BH)), pasauna sHepruii npoTOHUPOBAHHOHN W HETPOTOHHPOBAHHON (OPM MOJIEKYI
(E(RB3LYP)H" - E(RB3LYP), kxan/mons, ‘suneprust [m60ca (AG, a,e).

R — BRBSLYP)H' - ERBILYP) AG.ae
H,N- 3,67 257,079 -0,395
CH- 2,89 253,946 -0,390
4-CH,0-C H- 2,77 255,087 -0,393
4-CHC,H, - 2,59 254,616 -0,391
3°-NO-CH,~ 2,42 251,329 -0,387
4-Br—C H,- 2,03 252,879 -0,389
4-NO,~C H,- 1,59 250,614 -0,384

JIuteparypa
1. Gao C., Yan D. Prog. Polym. Sci, 2004, 29, 183.
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PEAKIUU ITPAMOI'O C-H-TPUPTOPMETHUJIMNPOBAHUA
A30JI0A3MHOB B TU3AMHE HOBBIX CTPYKTYPHBIX
AHAJIOT'OB TPUABABUPHUHA®

Cuiaesa A.J.,* AkyjoB A.A.,* Bapakcun M.B.,* JIpoxkun P.A.,*
®enoroB B.B.,* Pycunos B.J1.,** Yapymmu B.H.,*® Yynaxun O.H.*°

“Vpanvcxuii pedepanvrulii ynusepcumem um. nepgoeo Ilpezuoenma Poccuu b.H. Envyuna,
620002, Examepunbype, yi. Mupa, 19
e-mail: silaevanastyall(@gmail.com
SUnemumym opeanuyeckozo cunmesa um. U.A. Ilocmoesckozo YpO PAH,
620990, Examepunbype, ya. C. Kosanesckoii, 22

A30510a3UHBI NPEACTABIAIOT KJIACC XUMHUYECKUX COCTUHEHUH, U3BECTHBIH CBOEH aKTHBHOCTBIO B OTHOIIEHUH BUPYCHBIX MH-
dbexuuit.! OnHuM U3 Hanbosee MePCIIEKTUBHBIX U, B TO )K€ BPEMsI, MATIOU3YIECHHBIX TTOIXOI0B K MOAU(DUKAIINH TAKAX COCIMHCHUH
sBisiercst crparerus npsamoit C(sp?)-H-dyHKinmoHanu3amu a3o10a3uHOBOTO Kapkaca. B 4acTHOCTH, 0CoOBIil HHTEpeC CBsI3aH C
pa3paboTkoil 3PEKTUBHBIX METOJIOB BBEJEHHUS B MOJIEKYITy a30J10a31Ha (papMakoQOpHOTro TpUPTOPMETUILHOTO 3aMECTUTEIS.

Bbuio ycranosieHo, uto Tpuazonorpuasunsl 1 (Cxema 1), mpeacrasistoniye codoil CTpyKTypHbIE aHaJIOTH POTHBOBUPYCHOTO
npenapara TpuazaBupuH®, crioCOOHBI BCTYNAaTh B PEAKLUH MPSIMOTO TPUPTOPMETHIMPOBAHUS C TPUPTOPMETAHCYIb(PHHATOM Ha-
TpHs 2, IPH 3TOM B KaueCTBE aKTHBATOpa MpoIecca MOXKET ObITh UCIONIB30BaH mpem-0yTHAruAponepokcu. B pesynbrare Obuin
MOJIy4€HbI MPOU3BOJHBIC 3, Ube CTPOCHHE MONTBEPKAeHO MeTofamu 2D SIMP- 1 Macc-CreKTpOCKOHH.

o (o]
CF
N . JYH O 'BuOOH N-N)K( 3
N i - O |
R2 Y | + FGC_ 1 R _< -
—<N,,J\N N S ND  CHiCl/H;0 N,J\N,N
R R!
1 2 3

Cxema 1. Ilpamoe C—H-mpugpmopmemunuposarie a3010a3uHos.

B Hacrosimiee Bpems Uil OyYEHHBIX COCAMHEHNH 3 TUIAHUPYETCS IPOBENICHUE in Vitro- W in silico-uccienoBaHuil B OTHOIIE-
HUU BO30yIHTENeH BUPYCHBIX HH(EKINH, B TOM YuCIie B oTHOIIeHIH Bupyca SARS-CoV2.

Jluteparypa
1. Rusinov V.L., Charushin V.N., Chupakhin O.N. Russ. Chem. Bull., 2018, 67, 573.

Paboma evinonnena npu gunancosoti nooodepocke PODU, npoexm 20-53-55003.
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IHNPEJIIECTBEHHUKHA AJIsA CO3AAHUSA PH-
YYBCTBUTEJBHbLIX ®JIYOPO®OPOB HA OCHOBE
6,7-AUT'NAPO-1H-1,4-TUASEIIUHOB

Cxpopuos U.A.,* ®azabieBa A.M.,* ComoB H.B.,’ Xonos U.A.,* Ctyxun I1.A.*

* HUU Maxpozemepoyukauieckux coeouHeHutl,
Heanosckuti cocyoapcmeennblti XUMUKO-MEXHON02UYeCKUll YHUugepcumen,
153000, Heanoso, npocnexkm Lllepememesckuii, 7
e-mail: ivanskvortsov@mail.ru
® Hayuonanouwiil uccieoosamensckuil Husxcecopoockuii 20cyoapcmeeHtblil yHugepcumen
um. H.U. Jlobauesckozo, 603022, Huxcnuii Hoseopoo, npocnexkm [ acapuna, 23
¢ Uncmumym xumuu pacmeopog um. 1" A. Kpecmosa PAH,
153045, Hsanoso, ynuya Akaoemuueckas, 1

Cpenu 1,4-quasenun 2,3-aukapOOHUTPUIIOB! — TIPENIECTBEHHHKOB IS MONyYeHHsT MOPHUPA3HHOMIOB, H3BECTHBI HECKOIBKO
¢dopm 1,4-auazenuHOBBIX Kojel. B wactHOCTH, pasnuuator 6H-, 6,7-qurunpo-1H- u 4,5,6,7-rerapruapo-1H-1,4-mua3enuHoBbie
konbla. CTpykTypa u GU3NKO-XMMHUUECKHE CBOMCTBA 2,3-TUKapOOHUTPUIIOB U NOP(UPA3UHOB HA OCHOBE JAHHBIX IETEPOLUKIOB
CYIIECTBEHHO OTIIMYAIOTCS. J[0 HACTOSIIEro BPEeMEHH ObLIH IIHPOKO W3YUEHBI JIUIh MAKPOIUKIIBI B HUTPUIBI ¢ 6H-* 1 4,5,6,7-Te-
tapruzpo-1H-1,4-nuazennHOBBIMA (pparMeHTaMur’.

e N;{R
| { Vel o f H|
N-‘—'{]:H SN
H
| e o
N;{H H i
(e S
NN'T{ H iN-"'f H
H HH H R
B, 7-quruapo 4,56 T-Tetpariapo
iH iH

Pucynok 1. A-pasnuunvie popmul OuaszenuHogwvix Kouey,
b-ynaxosxa 6 snemenmapnoii suetike [Me3Dz(CN)2] u eco monexkynapuas cmpykmypa-B

B Hacrosieit paboTe Mbl BIIepBbIe IPEICTABISEM PE3YJbTaThl PEHTTEHOCTPYKTYPHOTO aHaIM3a M UCCIIEJOBaHUS KUCIOTHO-0C-
HOBHBIX M OKHCJIHTEIbHO-BOCCTAHOBHUTENBHBIX CBOWCTB 5,7,7-TpumMeTui-6,7-guruapo-1H-1,4-nnazenun 2,3-nukapOboHuUTpUIa
[Me,Dz(CN),] u mopdupasuna Ha ero 0CHOBE, NPOABIIIONMK PH-4yBCTBUTENLHOCTE 3a c4eT nepeknodaemMoro sdpdekra ICT (Bry-
TPUMOIICKYJIIPHOTO TIepeHoca 3apsiia).

Jluteparypa

1. Begland R.W. et al., J. Org. Chem., 1974.

2. Donzello M.P. et al. Eur. J. Inorg. Chem., 1998.

3. Baum S.M. et al. J. Org. Chem. 2003., N. 5.

4. Skvortsov I.A., Stuzhin P.A. et al., New J. Chem. 2020.

Paboma evinonnena npu gunancosoi noodeprcke PODU, npoexm 19-33-90276.
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HOBBIE MATEPHUAJIBI IJIAA OLED HA OCHOBE
OTOPUPOBAHHBIX XUHOJIMHOB

Croasinosa A.JL., MoctoBuu E.A.

Hoesocubupckuii cocyoapcmeennuiii yHusepcumemn,
630090, Hosocubupck, yu. Ilupozosa 1,
e-mail: sad.orellab@gmail.com

B nmocnennee BpeMsi MHTEpeC K XMHOJIMHAM, KaK TEPMOCTAOMJIbHBIM aKLENTOPHBIM OJIOKaM Ul CO3JaHUsl MaTepHajioB IJis
OpraHuuecKkux cBetousnyvaroiux ycrpoicte (OLED) 3HaunTensHO Bo3poc'?. DTOPHPOBAHHBIC XHHOIUHBI ABISIFOTCS YIOOHBIMH
HCXOIHBIMU COEIMHEHUSIMH, ITO3BOJISIS MOJYYaTh Kak (hTOpCOiEpKalIe MOJIEKYJbl JJOHOPHO-aKLENTOPHOTO THIA, TaK U HedTo-
pHpOBaHHBIE aHCaMOJIM, coepiKale Tpyu U Oosee JOHOPHBIX Oinoka. ToHKas HACTPOIKa ONTHYECKHX M AJIEKTPOHHBIX CBOMCTB
Marepuaia JIOCTUraeTcs IIyTeM BapbHUpPOBaHMUs KOJIMUECTBA U PACIIOJIOKEHHsI aTOMOB ()TOpa U JIOHOPHBIX OJIOKOB, a TAKXKE 3a CYET

CMCHBI TUIIa JOHOPA.

O

[onmy4yenHbIe coerHEHHS 00JIaTal0T HHTEHCUBHOW (POTONMIOMUHECIICHITHEH (TI010CHl AMuccuu oT 415 mo 580 HM, KBaHTOBBIE
BbIX0Ib!I 0T 40% B KpucTamiax u oT 85% B pactBope TI'®D) u BeIpaXEHHBIM COIHBATOXPOMHU3MOM. B nanmbpHelmem 3Tu MaTepHabl
OyayT ucrons3oBaHbl B m3rorosineann OLED.

Jluteparypa
1. Sych G. et al. J. Phys. Chem. C, 2019, 123, 4, 2386-2397.
2. Shao X. et al. Dyes Pigm., 2021, 188, 109198

Paboma svinonnena npu gunancosoii noooepoicke Munucmepcmea Hayku u vicuieco obpazosanus P@© npoexm FSUS-2020-
0036.
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OKUCJ/IMTEJIBHASA IUKJIIN3ALIUA 4-2-AMUHOD®EHNJT)-4-
OKCOBYTUPOHUTPUJIOB B IPUCYTCTBUE OCHOBAHUH

CromopoxoB A.A., AkcenoB H.A., AkcenoB A.B., AkcenoB JI.A, [Iputsiko JI.A., Akcenona JI.C.

Cesepo-Kasrasckuii ghedepanvuwiii ynusepcumem, 355017, e. Cmasponons, yi. Iywkuna 1,
e-mail: naksenov@ncfu.ru

XanKoHBI IHPOKO MPEACTABICHBI B IPUPOIHBIX 00BEKTAX, SBISSICH OCHOBOM MHOTHX HMPUPOMHBIX KpacuTeseH (Ha3BaHUE OT
IPEYECKOT0 YOAKOG — Me/Ib) U OHOJIOTHYECKH aKTUBHBIX coequHeHuii'. Henb3st 000MTH CTOPOHOM MX BBICOKYIO JOCTYIHOCTD, Y4TO
JIeJTaeT CHHTETHYCCKUE CTPATEri, OCHOBAHHBIC HA JAHHBIX CTPYKTYpaxX HEOOBIYaWHO MPHUBJICKATEIBHBIMU U, KaK CJICACTBUE, IIHU-
POKO IPEJICTaBICHHBIMH B IUTEPATypeE.

Takoi MHTEpEC K XUMHUU XaJIKOHOB 00YCJIOBIHMBACT OOJIBIIYIO IPOPAOOTAHHOCTH HAPABJICHHS, U3yUYEHHOCTh BCEX OYCBHIHBIX
MapiipyToB. Tem He MeHee, XUMUS 4-OKCOOYTUPOHUTPHUIIOB - AITYKTOB MHXa3J1s ¢ CHHUJIBHOM KUCIIOTOM OKa3a1ach HE3aCIyKEHHO
cimabo u3yuenHoit. [lokazaHHbIi Hamu paHee dPPEKTHBHBIA METO CHHTE3a HEAOCTYIHBIX 2-(MHIO0-2-H1I1)aleTaMH/I0B> 3aCTaABHII
MPUCTATBHEH PUCMOTPEThCS K 4-(2-amuHOdeHm)-4-0kcoOyTHpOHUTpHIaM. OKa3aioch, YTO B TO BpeMsl KaK B IPUCYTCTBHE I10-
T(oCcHOPHON KUCIOTHI IPOUCXOIHUT MEPETPYIITUPOBKA B 2-(MHIO0N-2- 11 )al[eTaMH/IbI>, BO3CUCTBHE OCHOBAHHU B aTMOC(epe Kuc-
JIOPO/Ia IPUBOHUT K APYTOMY KJIaCCy IICHHBIX COCAUHEHHH - 2-(3-OKCOMHI0IMH-2-WIHICH )alleTOHUTPUIIAM.

H
R H Ar PPA NH, base N Ar
- Ar T —
%ON H2 air %N
N
Jluteparypa

1. Zhuang C., Zhang W., Sheng C., Zhang W., Xing C., Miao Z. Chem. Rev., 2017, 117, 7762.
2. Aksenov N.A., Aksenov D.A., Arutiunov N.A., Aksenova D.S., Aksenov A.V., Rubin M. RSC Adv., 2020, 10, 18440.

Hccnedosanue svinonneno 3a cuem epanma Poccutickozo nayunozo gponoa Ne 21-73-10029, hitps://rscf.ru/project/21-73-10029/.
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NCCIEJOBAHUE ®JIYOPECUHEHINMA 2,2’-BUITUPUTNJI-
SAMEINEHHBIX 2-®TOP®EHWJI-1,3,4-OKCA/IUA30JIOB
IN-VITRO

Caosecuora H.B.,'?? Tanus O.C. ,>* Munun A.C.,>* Konuyk /I.C.,>?* HTaiin S1.K.,” Kpunoukun
A.IL.,>* KoBasieB U.C.,> HocoBa J.B.,>* 3pipsinos I.B.,>? Ilerpos A.1O. !

TVpanvckuii 2ocyoapcmeennviii MEOUYUHCKUL YHUBEpCUmen,
620028, P®, Examepunbype, yn. Penuna, 3
e-mail: saarge@mail.ru
2 Vpanvcruil ghedepanvuniii ynusepcumem umenu nepeo2o Ilpesuoenma Poccuu b.H. Envyuna,
620002, P®, Examepunbype, yn. Mupa, 19
3 Uncmumym opeanuueckoeo cunmesa um. U.A. Ilocmosckoco
Ypanvckozco omoenenus Poccuiickotl akademuu nayk, 62013, P®, Examepunbdype,
yi. Coghou Kosanesckoii, dom 22/20)
* Unemumym ummyrnonozuu u ghuzuonoeuu Ypanvcxkoeo omoenenusi Poccutickoul akademuu Hayx,
620049, P®, Examepunbype ya. Ilepsomatickas, 106

1,3,4-Oxcaquna3onbHblid U 2,2’ -OUNUPUAMHOBEINA (parMeHThl BCTPEYaeTCsi BO MHOTHX JIEKapCTBEHHBIX BELIECTBax U (uryopec-
[EeHTHBIX Kpacurensx'. Hamu Obln cuHTE3UpOBaHbl 2,2 -6unupuani- u 2-hropdenui-3ameinennbie 1,3,4-okcaauaszonst 1-2, kak
HOBBIE MyII-ITyJbHBIE (iryopodops:

~ —N
N
A
0 X

1) Et;N, dioxane F
—
2) POCl,, 90°C,
2 days 1: X=H

2: X=F

[Tpu uccnenoBaHuM BO3MOXKHOCTEH OKpALIMBaHMs/BU3yallU3aluy KyJIbTYp KIETOK Vero in-vitro nefictBuem diryopodopa 1 me-
TOZOM KOH()OKaIbHONH MUKPOCKOITMH OBIIIO 0OHAPY>KEHO 0AaTOXPOMHOE CMEIIeHHE MaKCUMyMOB (oTostomMuHectieHy. Hamu 66110
MIPEATIOIOKEHO, YTO UIMEET MECTO unco-3aMelieHne aToMoB (ropa B monoxkeHusx 1” n/wmu 4’ henusnbHOro 3amecturedts ((iryopo-
¢opoB 1-2) nox neiicTBIEM KyJIbTYp AaHHBIX KIIETOK.

DTO MPEAINOIOKEHNE OBIII0 KOCBEHHO MOITBEPKICHO MOICIBHBIMH YKCIIEPUMEHTaMH, KOTa 00padotka duryopodopa 1 mopdo-
JIMHOM B OTCYTCTBHE PacTBOPHUTEIIS MpUBOIIUIA, o AaHHBIM 'H SIMP, k cMecu npoaykra unco-3aMenenus aroma ¢gropa gpparmeH-
TOM MOp(ONINHA, a TAK)KE HCXOIHOTO COENHEHUS.

JIuteparypa
1. Cesca E. C. et al. Electrochimica Acta, 2020, 350, 136350.

Paboma evinonnena npu gunancosoui noodepoicke PH® (npoexm Ne 19-73-10144).
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CIHOCOBbI KOOPANHAIINU ITPOU3BOAHbBIX TETPA3OJIA
B KOMIVIEKCAX OHAOI'EHHbBIX METAJIJIOB

Cvupnosa K.C.,» Epemuna F0.A.,»® EpmakoBa E.A.*%*, Jluxep E.B.*"

* Unemumym neopeanudeckou xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupck, npocn. ak. Jlagpenmoesa, 3
® Hayuno-uccie0o8amenbCKuil UHCIUNym MoaeKyIsApHOU Ouono2utl u 6uopusuxu —
cmpyxkmypnoe noopazoenenue QUL ®TM, 630117, Hosocubupck, ya. Tumakosa, 2/12
¢ Hosocubupckuii 2ocyoapcmeennwiii ynugepcumem, 630090, Hosocubupck, yn. Iupocosa, 1
e-mail: smirnova_ksenya96@mail.ru

CHHTE3 KOMIUIEKCOB HJIOT€HHBIX METAJUIOB C IIPOU3BOAHBIMH TETPa3oja SBJSETCS aKTyaJbHBIM HalpaBieHUEM OMOXUMHUH, B
TOM 4ucIie O1arofapst TOMy, 4TO 3TH COEIANHEHUs! MPOSIBIISIOT SPKO BBHIPAKEHHYIO LIUTOTOKCHYECKYIO aKTUBHOCTh. [TomuMo 3TOTO,
KOMILJIEKCHI HA OCHOBE ITPOM3BOJHBIX T€TPa30jia HHTEPECHBI C TOUKU 3peHHs (hyHAaMEeHTaIbHON KOOPANHALIMOHHON XUMHUHM CBOUM
pa3Hoo0pa3ueM MoTydaeMbIX CTPYKTyp. Hannune yeTsipex TOHOPHBIX aTOMOB a30Ta IT03BOJISIET JaHHBIM T€TEPOLMKIIaM IPOSIBIISTH
pas3iinuHble COCOOBI KOOPAWHALINY.

B nanHoii pabore uccienoBanich KOOPAWHALMOHHBIE BOBMOXKHOCTH TIPOU3BOAHBIX TETPa3ojia Ha IMPUMeEpe MOJTYUYEHHBIX CMe-
LIAHHOJIMTaHTHBIX KOMIUIEKCHBIX coequHeHHH dHaoreHHbIX MeTtamioB (Meab(1l), unuk(Il), mapranen(Il), ko6anst(1l) u ap.). C no-
MOIIBIO0 PEHTI€HOCTPYKTYPHOTO aHAIN3a YCTaHOBIICHBI CTPYKTYPhl CEpUH KOMIUIEKCOB, B KOTOPBIX ITPOU3BOJHBIE TETpa3oia Mpo-
SIBJSIFOT HECKOJIBKO CIIOCOOOB KOOP/HMHAIMK: MOHOJICHTATHYIO, OUIEHTaTHO-MOCTHKOBYIO PAa3JIMYHBIMUA arOMaMH a30Ta, a TaKkKe
TpuneHTarHyto (puc. 1). BeaencrBue MHOrooOpasus cmoco00B KOOPIUHALINH, TTOTyUYECHBI MOHO-, OH-, TPEXbSICPHBIC COCAUHCHHUS
U MOJIMMEPHBIE LIETIOYKH.

Pucynox 1. Cmpoenue xomnaexca [Mn (dmbipy) (5-firz) (OAc),], 20e dmbipy — 4,4 -Oumemun-2,2 -bunupuoun,
S-ftrz — 5-penunmempason.

Paboma evinonnena npu ghunancogoii noodepoicke PH® (npoexm Ne 20-73-10207).
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HOBBI METOJ CUHTE3A ®YHKLIIUOHAJIN3INPOBAHHLIX
TETPATUAPONTUPUMUJINH-2(1H)-OHOB,
HA OCHOBE PEAKIIUU
1-(3,3-TMDITOKCUIPOMUI)MOYEBUH
C C-HYKJIEO®UJIAMU

Cmonoboukun A.B., Axmuankosa JI.K., I'asuzos A.C., Bypuaos A.P., IIynosux M.A.

Hnemumym opeanuueckoii u ¢husuyecxou xumuu um. A.E. Apoyzosa ©UL] Kazanckuii nayunsii yeump PAH,
420088, Kazanv, Akaoemuxa Apby3osa 8
smolobochkinavi@mail . ru

3aMeléHHble MOYEBUHBI HAIIUTM [IMPOKOE PUMEHEHUE B MEIUIIMHE, CEIBCKOM XO3SHCTBE M TeXHUKe. OCOOCHHO MHTEPECHBI
MIPOM3BO/HBIC LIMKINYECKON MOYEBHHBI — TETparuaAponupuMunut-2(1H)-0oHbl, TOCKOJIBKY 00JIa/IaloT pa3IMyHoM (apMakosoruye-
CKOM aKTMBHOCTHIO. COINIaCHO JIUTEPaTypHBIM JAHHBIM, MIPEICTABUTEIH ITOTO KJIacCa FeTePOIMKINIECKUX COSANHEHUN SBISIOTCS
WHrUOUTOpaMHU IUTUAPOOPOTa3bl, nporea3sl BUY-1 u Tononsomepassi 1.

[IpenyioykeHHBIH METOA OCHOBAH Ha KHCJIOTHO-KaTaIM3UpyeMON peakiuy Mpou3BOAHBIX 1-(3,3-ausToKcunpomnmi)mModeBuH 1
¢ paznnuHbiMu C-Hykieodmiamu. K npenmyiiecTsaM MeTo/la MOKHO OTHECTH BBICOKHMH BBIXOJ] LIEJIEBBIX COCAMHEHUH 2, MSTKHE
YCJIOBUSI PEaKLUH U OTCYTCTBHE HEOOXOIMMOCTH HCIIONB30BAHHMS JIOPOTOCTOSIINX PEAKTHBOB.

N.__N OEt + ‘Nu
B S
N O OEt
Ry 1 2
Nu' = Ar, Het
Ry =4-Cl, 3-Cl, 4-Me, 4-MeOQ, H
R2 = HI -CH]SDQDNE, 'CHEP{U}Aikj

R
R :
H I? HD EL\N ol
-2 E1OH S g
Ry

Hccnedosanue svinonneno 3a cuém epanma Poccuiickozo nayunozo ¢honoa (npoexm Ne 21-73-20020).
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KPEMHUMOPTAHUUYECKHUE FETEPOLIUKJILI HA OCHOBE
2,2’-TUTUJIPOKCUA3OBEH30JIA

Coanarenxo A.C., CrepxoBa U.B., JlazapeBa H.®D.

Upxymcexuti unemumym xumuu um. A.E. @asopcrkoco CO PAH, yn. @asopckoeo, 0.1, Upkymck, 664033,
Poccus, e-mail: soldatenko@irioch.irk.ru

Pa3paboran MeTos NOJydeHUs] HOBBIX (DOTOUYBCTBHUTENILHBIX KPEMHHHOPraHWYECKUX TeTEPOLMKINUECKIX U JIMHEHHBIX CcOe-
JMIMHCHUN HAa OCHOBE peakuuil 2,2’ -MuruapoKcra3o0eH301a ¢ XJIOPCHUIIaHAMU MITA XJIOPCHJIOKCaHAMK. PeakIuu MpoTeKarT B CPEe
OcH30J1a ¢ 00aBICHUEM TPUATHIAMKHA KaK aKIenTopa xjopooxoposaa (cxema 1). Jlunetinsie coequaenus 1 u 2 JIerKo [UKIN3Y-
IOTCA IpHU JHEBHOM CBC€TC B COCIMHCHUA C ITICHTAKOOPAWMHUPOBAHHBIM aTOMOM KPEMHUA Tu4.

Cxema 1.

z/.-"--\.;:ll . IF._--.'T-'\\
~__OSiMeRCHCI L WNsed
P N~ Me  Me Me ) o

e = & L i i [
il Cl=Sin gy, SI=CI Me-Si-0 o-Si-Me
e Me  Me  Me M WM
CIH-CRMeSiy — 2 R(CICH, MeSicl, CaHg. EtyN, - - e
- Hy. BN, 20-60°C 20-50'c, :
R = Me (1): R = O-CMes (2) C g, EtyM, 20-607C ;ﬁl/ Mcm Me
“\‘\‘\...\_ P
Ll i, HO. =
ReR=Me: o N i e
Rmbde. " T NSy Cl-Si-g-5i-C1
\ Pt M Y
R=CICH; RRSICL., = OH o BN,
EnyM, 20-507C, 10-200
CgHg i,
v 50-100h / MeRSICl,
N, CH
R. R / o S~ M Y
x__Sa, l"n__._ '.).-N-“-*:Nthi:,
e . = /
AN o OSIMERCL 40 o co 0 o
LN ] L A~ CeHs Me—gi_  _Si—Me
Lﬁr-_/ W e T P &
K R

R =Me, R' = Ph(3); R = Me,

CIRMeSi0™ =

R = Me (8), CH,~CH (9).
Ph (100, CICH, (11)

R = Me (12}, CH,=CH (13),
Pl (14), CICH, (15)

R'=CICIL, (4); R= R = Ph(5);
R = Me, R' = CH,~CH (6);
R =R = Me(T)

Crpoenne Bcex coemuHennit nokazano meronamu MK, SIMP 'H, °C, #Si u PCA.

BciencTsie yHUKAIBHOIO COYETAHMS B OHOM MOJIEKYIIE (POTOAKTHBHOIO a300€H30IbHOI0 (hparMenTa U HoauQpyHKIHOHAILHON
KPEMHMEBOM IPYIIIIbI CHHTE3UPOBAHHBIE COSANHEHUS TPEACTABISIOT MHTEPEC /IS TEOPETHIECKON U CTPYKTYPHOM XMMHH, @ TAKIKE
SIBIIFOTCS TIEPCIIEKTUBHBIMU CHHTOHAMM B OPTaHUY€ECKOU, MEIULIMHCKON XUMHU U XMMUHM MATEPHAIIOB.

Paboma ewinonnena npu @unancosou noodepoicke PODU (epanm Ne 19-03-00143) ¢ ucnonvzosanuem aHanumuyeckoz2o
0bopyoosanus baiikanvckozo yenmpa xonnekmusnoz2o nonvzoganus CO PAH.
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KPUCTAIVIMYECKUE CYITPAMOJIEKYJIAPHBIE KIIETKU,
HA OCHOBE ITPOU3BOAHbIX (TUA)KAJIUKC[4]APEHOB
B KOHOUT'YPALIUU KOHYC

Couosbépa C.E.,»° Kusazesa M.B.?, OBcsinankoB A.C. % JlopoBaroBckuii I1.B. *, Anrunun U.C.»°

“‘Uncmumym opeanuveckoul u gpusuuecxou xumuu um. A.E. Apoyzosa ®UL] Kazanckuii hayunviil yeHmp
PAH, 420088, Kaszanv, yn. Apbysosa, 0. 8.
e-mail: evgersol@yandex.ru
*Kasanckuil (Tlpusondicckuil) ¢hedepanvhuiii ynusepcumem, 420008, Kasanw, yn. Kpemnesckas, 0. 29/1
SHUL] «Kypuamosckuti uncmumymy, 123182 Poccus, Mockea, ni. Axademuxa Kypuamosa, 0. 1,

(Tua)kanukc[4]apeHbl B KOHQUTYPALHIX KOHYC SBISIOTCS MEPCIEKTHBHBIMU ITOJUICHTAHTHBIMH JIMTAHaMU JIJIsi 00pa3oBaHust
KJIACTEPHBIX METAJUIOKOMIUIEKCOB H/WJIN TPOTSHKEHHBIX METAII-OPraHu4ecKuX CTpYKTyp. KoHTposb 3a caMocOopKoit 3THX coenu-
HEHUH IIPY IOMOILU PALMOHAIbHOIO JU3aliHa CTPYKTYPbl MAKPOLMKIIA B COUETAHUU C UCIIOIb30BAHUEM OPIaHUYECKUX CO-JIUIaH-
JIOB MOYKET TIPUBECTH K CO3/IAHUIO HOBBIX KPUCTAIUTHYESCKUX (DYHKIIHOHAIBHBIX MaTepuanos’ 2.

e 4<

X =50,
M = Co, Ni, Zn

[M"~SO,TCA] —monexyaapHbiii CynpamoneKynapHble KNeTku
cmpoumeﬂbubm 010K

Cxema 1.

B maHHOM cOoOOIIEHHH 00CYXIAaIOTCA KPUCTAJUIMYECKUE CYIPaMOJICKY/IAPHBIE KIETKH, 00pa3ylomuecs: Ipy B3aUMOACHCTBUH
MPOM3BOMHBIX (THA)KATHKC[4]apeHOB B KOHPUTYPAITHSX KOHYC C KAaTHOHAMH d- METAJIOB, UX CTPYKTypa  cBoiicTea ** (Cxema 1).

JIuteparypa

1.Bi1. Y., Du S., Liao W., CoordChemRev., 2014, 276, 61-72.

2. Ovsyannikov A.S., Solovieva S.E., Antipin L.S., Ferlay S. CoordChemRev., 2017, 352, 51-186.

3. Kniazeva M. V., Ovsyannikov A.S., Islamov D.R., Samigullina A.I., Gubaidullin A.T., Solovieva S.E., Antipin L.S., Ferlay S.
Crystals, 2020, 10, 364.

4. Kniazeva M.V., Ovsyannikov A.S., Islamov D.R., Samigullina A.I., Gubaidullin A.T., Dorovatovskii P.V., Solovieva S.E.,
Antipin I.S., Ferlay S. CrystEngComm, 2020, 22, 7693-7703

Paboma evinonnena npu gunancosoti noodeprcke PH®, npoexm 19-73-20035.
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MN3YYEHUE NIOBEAEHUSA ITPOU3BOJHbBIX
A3AHOPBOPHEHA B PEAKIIUAX C HUTPUJIOKCHUJIAMHAU

Cononosuukosa T.A., Sikynosa JI.P., 'aBpusnoBa A.FO, 3bik H.B.

Xumuueckuui gpaxynomem MI'Y um. M. B. Jlomonocosa,
119991, Mocksa, Jlenunckue eopewl, 0. 1, cmp. 3,
e-mail: ts15.01.1995@yandex.ru

[TpucoenuHenne HUTPUIIOKCHIOB O JBOIHHOM C=C-CBs31 MPUBOAUT K 00Pa30BaHUIO N30KCA30JIMHOBOTO KOJIBLIA, SIBJISFOLETOCS
CKPBITHIM 3KBHUBAJIEHTOM HEKOTOPBIX (DYHKI[HOHAIBHBIX TPYII', IPU 3TOM OT/ICIbHBII HHTEPEC NPEACTABISIECT H3yUYCHHE MOBEICHUSI
B 9THX peaKIMsX MPOU3BOAHBIX a3aHOPOOPHEHA, TaK KaK BBE/ICHHE B OMLIUKINYECKYIO CTPYKTYPY T€TepoaroMa pactinpseT BO3MOX-
HOCTH MomuduKanuu kapkaca. Ha npumepe B3auMoeHCTBHS STOKCHKapOOHHII-, OPOM- M apHIHUTPUIIOKCHIOB C TIPOU3BOIHBIMHU
2-a3aHOpOOpHEHa U 7-a3a0e30HOPOOpHaAUeHA (C AIEKTPOHOAKIEITOPHBIMH 3aMECTUTEIIIMU Ha aTOMe a30Ta) ObLIO II0Ka3aHo, YTO B
pesynbrare peakuuy 00pasyoTcs IPOAYKTHI 1,3-TUIONIPHOTO IPUCOSIUHEHUS C 9K30-PACIIONIOKEHIEM H30KCAa30IMHOBOTO KOJIBIIA.

R R = Bn, Boc, CO-Me, Bz, Ts
N X“-{ R’ = Br, EiOLC, Ph, 4-MeOCH,, 4-NOLCH,

[’wn JyMe OO, Me
CikMe ]"It /\'\
N u('nz.\riu

M"-'ﬂ:(' | }:h"ll.; Ar ('L);Mc

7-A3aHOopOOpHAIMEHBI TAK)KE BCTYMAIOT B PEAKIHIO 1,3-UITOISIPHOTO IUKIONPHCOEANHEHHUS, HO OBICTPO TOIBEPTalOTCs PETPO-
peakimu Junbca-Anbaepa, 4To IPUBOAUT K 0OPa30BaHHIO MUPPOIIOB U H30KCA30JIO0B.

Jlureparypa
1. JIutBunoBckas PII., Xpunau B.A. Venexu xumuu, 2001, 70, 464.

287




QKus!

1210-16.10.2021

CUHTE3 HOBBIX n*-(APEH)XPOMTPUKAPEOHUJIBHBIX
KOMILJIEKCOB 'ETEPOLIMKJIUYECKNUX COEJIUHEHUN

Cyposues /I.}O., KonecoBa A.C., ApremoB A.H., Cazonosa E.B.

Hayuonanvnouii uccnedosamenvcxuti Husxcecopoockuili eocyoapcmeennwiti yhusepcumem um. H.U. Jloba-
yesckoco, Poccutickas @edepayus, 603950
Huoicnuii Hoseopoo, np. I'acapuna, 0. 23, kopn.5
e-mail: ddeniss14@mail.ru

Cpenu BeecTs, 00aagarommx GpapMakoJorniecCKuMH U OUOJIOTMYECKH aKTUBHBIMU CBOMCTBaMH, 0CO00€ MECTO 3aHUMAIOT I'e-
Teporuknndeckue 1,3- u 1,4-nmpousBoaHkIe, coepxKaliie MITH- U MECTUWICHHbIe KBl BBUIY HAMUUNSA B ATUX COEIUHEHUSX
HyKJI€OpUIIBHBIX F€TEPOATOMOB, MpaAmas koopauHanus ux ¢ Cr(CO), unm ¢ ero npou3BOAHBIMHU HeBO3MOXHA. Hamu 1okasaHno, 4To
3aIIUTON MOXET CIIY)KUTh aJKWIAPOBAHHE OPTO-(PYHKIIMOHAILHO 3aMEIICHHBIX OCH30JI0B, TAKUX Kak mupokarexuH (la), 2-amu-
Hodenon (1b) u opro-henunenguamut (1c). ANKHIUPYIONUMHA areHTAaMH  CITY)KAIH [POCTCHINIE JUTaTONIHBIC OPTraHUYCCKHIE
coemunenus. [Tonmyyennsie coenunenus nanee serynamu B peakuuto ¢ Cr(CO), unu (NH,) Cr(CO), ¢ 06pa3zoBaHHEM TT-KOMILIEKCOB.

XH
Clz(CHz)n r(C026
T 2HX 3CO
X'H
la-c

cr(coys  3a-d

CoeiHeHNe n X X’ T .(°C) Beixox (%)
2a 1 O O Kunk. 38

2b 2 O (6] Kuaxk. 48

2c 2 O NH 35-37 46

2d 2 NH NH 96 33

3a 1 O (6] 105 36,5

3b 2 O O 125 41,5

3¢ 2 O NH 115-117 53

3d 2 NH NH 54-59 62

Peakumu mpoxonsT B MATKUX YCJIOBHAX. [lomydeHHbIe COeTMHEHHSI ObUIN 0XapaKTEPH30BaHbI C TOMOIIBIO (PU3UKO-XUMHUECKUX
METOJIOB aHAJIN3a.

Paboma svinonnena npu unancosou noodepoicke Munucmepcmea Hayku u svicuie2o obpasosanus Poccutickoti @edepayuu,
npoexm Ne 0729-2020-0039.

288




MOCTEPHBIE [I0KNIAIbI 289

BJIMSIHUE MOJIOKEHUS ®TOP-3AMECTHUTEJIEHA
HA KPUCTA/VIMYECKYIO CTPYKTYPY
OTATIOLHUAHUHOB METAJIJIOB

Cyxux A.C., bonerapar I.B., Knamep J./. , bacoa T.B.

Huemumym neopeanuuecxou xumuu um. A.B. Huxonaesa Cubupcroeo Omoenenus Poccutickou Akademuu
Hayx, 630090, Hosocubupck, npocnexm Axademuxa Jlaspenmovesa 3
e-mail:a_sukhikh@niic.nsc.ru

®dTaNoNMaHHHBI METAJIOB 00J1a1al0T YHUKAIBHBIMU (PH3UKO-XUMHYCCKUMH CBOMCTBAMH, KOTOPBIE OMPEICIIAIOT IIUPOKYIO 00-
JIACTh MX MPAKTUYECKOTO MPUMEHEHHS B Ka4eCTBE aKTUBHBIX CIIOCB DJICKTPOHHBIX YCTPOWCTB, TAKUX KaK COJHEYHBIC OaTapew,
OpPraHWYECKHE MOJICBBIC TPAH3UCTOPHI U XUMUYCCKUE CEHCOPBL. VI3BeCTHO, YTO 100aBICHHE Pa3InYHbIX TepU()EePUAHBIX aTOMOB-3a-
MECTHTEJICH BO (PTAJOIMAHUHOBOE KOJIBIO MO3BOJISIET U3MCHSThH JJICKTpOoQu3nuecKue, GoTodhu3ndeckre U CCHCOPHBIC CBONCTBA
koMmiuiekca. Cpenn OOJIBIIOr0 pazHOOOpa3usl 3aMecTUuTeNeH GropcomepKaliue 3aMeCTUTEIIN TPUBJICKAIOT BHUMAHHE HUCCIICI0BA-
Tesel Oaromapsi CBOeMy CHIBHOMY JICKTPOHOAKIIEIITOPHOMY Xapaktepy. BeeneHue Top-3aMecTUTENCH TPUBOTUT K M3MECHCHHIO
YPOBHSI IPOBOAUMOCTH M BEJIMYMHBI CCHCOPHOTO OTKJIMKA, & B IPEICIBHOM CITydac [PH 3aMEHE BCEX MISCTHAANATH TePUPEPUITHBIX
aTOMOB BOJIOPOJIa HAa aTOMbI (PTOpA MO3BOJISIET U3MEHUTH TUIT IIPOBOIUMOCTH (PTATOIUAHMHOBOTO KOMIUIEKCA C P-TUIIA Ha N-THII.

BMmecre ¢ 3THUM, CTOUT YYUTHIBATh YTO BCE 3TH 3P GEKTH MOTYT HAOIIOMAIOTCS HE TOJIBKO HU3-3a H3MEHEHHS ICKTPOHHOMN TUIOT-
HOCTH COMPSDKEHHOTO MAaKPOLMKJIIA, HO M U3-32 U3MCHEHUS XapaKTepa MOJICKYJISPHON YIAaKOBKH U MEKMOJICKYJIIPHBIX KOHTAKTOB.
ITockonbKky B citydae TeTpa-PTop3aMelICHHBIX (TAIONUAHUHOB (PTOP-3aMECTUTEIH MOTYT BBOIUTHCS B PA3IUYHBIX (TIepH(epuii-
HBIX M HEMEPU(PEPUITHBIX) MO3UIHUSIX, CPABHEHUE KPUCTAIUTMYCCKON CTPYKTYPBI TAKUX KOMIUICKCOB IMO3BOJISCT OLICHUTHh CTCIICHb
BIIMSIHASL MEKMOJICKYJIIPHBIX KOHTAKTOB Ha UX (PM3MUYCCKUE CBOWCTBA MPH OJMHAKOBOM KOJHMUYECTBE BBEICHHBIX (DTOp-3aMecTUTE-
JIeH.

B nannoit paboTe ObLIH U3yYeHbl KDUCTAJUIMIECKHE CTPYKTYPhI psijia TeTpa-(hrop3amenienHbx ¢ranouuanunos MPcF, (M =
Co, Cu, Zn, Pd, VO, TiO, Pb). beuio noka3aHo, 4To BBeIeHIE PTOP-3aMECTUTEIICH B HenlepuepritHbIC TIOI0KEHHS IIPUBOIUT K 3HA-
YUTEIHHBIM H3MEHECHHUSAM B XapaKTepe MEKMOJICKYIISIPHBIX B3aUMOJICHCTBUI U OKa3bIBACT 3aMETHOC BIIMSIHUC Ha KPUCTATIHYHOCTh
(TOp3aMeIICHHBIX (PTATONUAHIHOB 110 CPABHEHUIO C Mepr(epHitHO 3aMEeIIeHHBIMU aHAJIOTaMHU.

Paboma evinonnena npu gunancosou noodeprcke PH®, npoexm 20-73-00080.
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3-TET) APUJIAMUHOMETUWINAEH-3H-®YPAH-2-OHBI.
CHUHTE3, CTPOEHHUE, IEPEI'PYIHIIMPOBKHAU

TuxomoJsiosa A.C.,* Maiiopoa O.A.,° Eroposa A.1O.*

“CapamoscKkuil HAaYUOHAILHBIU UCCe008ameNbCKULl 20CY0apCMBEHHbIU YHUBEPCUMEm
um. H.I'" Yepuviuesckoeo, Capamos, Acmpaxanckas, 83,
e-mail: bondartsova.alexandra@yandex.ru
SUncmumym ouoxumuu u Gu3noIo2uy pacmenutl U MUKpOOP2AHUIMO8
Poccuiickoii akadoemuu nayx, Capamos, npocnekm Iumyzuacmos, 13

CoenuHeHHs, UMCIOIUE B CBOEM cocTaBe 3H-(GypaH-2-OHOBBIN (parMeHT, MPUBICKAIOT BHUMAHHE XUMHKOB-CHHTCTUKOB B
KaueCTBE BHICOKOAKTUBHBIX CHHTOHOB B IIOCTPOEHUH MPAKTHYECKH BaXKHBIX MOJIEKYII'.

Pa3paboTtaHbl onITUMAIbHBIC YCIOBUS CHHTE3a S-apuii-3-apuii(reTapiul)aMuHOMeTHINIeH-3 H-bypaH-2-0HOB Ha OCHOBE On-pot
KOHJICHCAITUH ()YPaHOHOB, OPTO3(Hpa U aMHHOB apOMATHUECKOTO U IeTapOMAaTHUYECKUX PsaoB. OmpeaesncHbl 0COOCHHOCTH pe-
AKIMOHHOW CITOCOOHOCTH M3y4aeMbIX COCIMHCHHN U YCTAHOBJCHO, YTO BBEACHHUE (TeT)apHUIaMHHOMETHIMICHOBOTO (pparMeHTa
paCIIUPSET CHHTECTUYCCKHE BO3SMOKHOCTH ITHUX BEIIECTB.

R
HN
N'R §
J,Ir H / 0 YN
q l 2
i/ + H:N_ N N~y
Ar 0o (o] \“’ \> Ar
Ar 0 Q .
,1//, qu 0
Z-dopma E-dopua L
R=4-BrCeH 3,5-ClaCgH; 4-NO2CH, /& + CH(OEN);
Ar (o]

(s}
HN O s
=N Ar= 4-CICEH, N={
. HN / :
H :

o =N N
S Wadat

0 o

BriepBbie MOKa3aHo, YTO CHHTE3UPOBAHHBIE COEAUHEHUS CYIIECTBYIOT B Bujie cMecu (Z)- u (E)-u3oMepoB®. YCTaHOBIIEHO, YTO
HEKOTOPbIE TeTapUIaMU-HOMETHITH/IEH 3aMenieHHbIe 3 H-(hypaH-2-0HbI PUMEHSFOTCS B CHHTE3€ HOBBIX MIPOU3BOIAHBIX (0EH30)UMH-
J1a30J10(TPUA30JI0 )TUPUMHUTUHOBBIX CUCTEM.

BbisiBiieHBI (PAKTOPBI, OMPEIEIISIONINE HAIPABICHUE PEAKIHH U CTPYKTYPBI 00pa3yoNIMXCs MPOAYKTOB. McciienoBaHbl CTPYKTY-
pa M CBOWMCTBA CHHTE3MPOBAHHBIX COEANHEHUM, ONpe/ieNieHa UX CTAOUIbHOCTb.

Jluteparypa

1. Mayorova O.A., Grinev V.S., Yegorova A. Yu. Arabian Journal of Chemistry, 2021, 14(2), 1-9.
2. Osipov A.K., Anis’kov A.A., Grinev V.S., Yegorova A.Y. Magnetic Resonance in Chemistry, 2017, 55(8), 730-737.

Paboma evinonnena npu gunancosou noodepoicke PODU, npoexm Nol19-33-60038
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PEAKINUA 2-OTOKCUIIUPPOJIUANHOB
C KAPBOHUWJIBHBIMHU COEIMUHEHUAMMU —
YOOEKTUBHBIA METOJI CUHTE3A
HOBBIX ITPOU3BOAHBIX HOPI'UT'PUHA

Typmanos P. *° Cmosio60ukun A. ?, A. I'azuzosa, Bypuios A.% IyroBuk M. *

“ Unemumym opeanuyeckou u guzuueckou xumuu um. A.E. Apoyzoea @HUL]
Ka3zanckuii nayunoui yenmp PAH,
420088, Poccus, e. Kazanw, yn. A. Apbysoea, 0.8.
S@edepanvroe 2ocydapcmeernoe H100xHCemHoe 00PA308AMENLHOC YUPENCOCHUE BbICUUE20 00PAZ08ANUS
«Kazancxuii nayuonanvuwlil uccie0osamenbcKull MexHoN02ULeCKUll YHUBEePCUment,
420015, Poccus, e. Kasanw, yn. K. Mapxkca, 0.68.
e-mail: t.rahimjan.91@mail.ru

[MupponuauHbI SIBISIOTCS OIHUM K3 HAMOOJIEE BAXKHBIX M IIIMPOKO PACIPOCTPAHEHHBIX KJIACCOB IeTEPOIMKINYESCKUX COCIIHE-
Huil. OcoObIf HHTEPEC BBHI3BIBAIOT HOPTUTPUH U €TO MPOU3BOIHBIC, TTOCKOJIBKY 00JIaal0T Pa3indHOi (PU3HOIOTHUECKON aKTUBHO-
cthi0. Cpei HUX MOYKHO OTMETHUTh aJIKAJIOU bl THIPUH, KyCKOTHUTPHH, PYCIIOJIMHOH, HOPPYCIOIMHOH | Jip. [loaTtomy pa3paborka
HOBBIX METO/IOB CHUHTE3a COSTUMHEHHI STOrO Kilacca sIBIIETCS aKTyallbHOM 3a/1auei.

Hamu pa3pabotan MeToj] CHHTE3a IHPPOIUAUHOB, CONEPIKAIIUX TEPMHUHAIBHYIO KapOOHUIIBHYIO TPYIITY, HA OCHOBE PEaKIuU
2-3TOKCUITUPPOIUINHOB C KAPOOHWIBHBIMU COSAMHCHUSIMH. [IpeayioKeHHBINA METO] OTJIHMYACTCS TPOCTOTON MCITOTHECHHUS, TOCTYII-
HOCTBIO PEarcHTOB U KaTajIn3aTopoB.

" ® (U\
:"'-5:: 0
=0 % J‘L H, 124, A N R
H;C R2

|

Rq = Ar, Alk
R; = Ph (a), 4-Me-CgHg (6), 4-CI-CgH, (B),
Me (r), Et(a), CI-(CH3)s (e),

4-AcNH-CgH, (),
Qf (). )

Hccnedosanue evinonneno 3a cuem epanma Poccutickozo nayunozo ghonda Ne 21-13-00022, https://rscf.ru/project/21-13-00022/
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JIU3AWH NATUYJEHHBIX HUKJIUYECKHUX
OOCPOPOPI'AHNUYECKHUX JIMT'TAHAOB: MEXAHU3M
OBPA3OBAHUA 3-3AMEINEHHbBIX ®OCPOJAHOB B

PEAKINU AJTIOMOJIAHOB C T'AJTIOTEHUJIAMHU ®OCDPOPA

Tromkuna T.B., Hypuciamosa P.P., Maxamarxanosa A.Jl., Xanunos JI.M.

Hnuemumym negpmexumuu u kamanuzaYOHIL] PAH,
450075, Yea, npocnexm Oxmsops 141,
e-mail: ttvnmr@gmail.com

HenaBHO Hamu pa3paboTaH MEPCICKTUBHBIA I MPAKTHUECKOrO MPUMEHEHHsI MeTol cuHTe3a 3R-3amernenubix 1-denun(an-
kun)pochonanos (R=Alk, Ph), ocHosanusiii Ha peaxiuu PhPCL ¢ coorBercTBytomum 1-3Tui-3R-3amermeHHpM amomonanom'?,
KOTOPBIN CHHTE3UPYETCS B OJIHY NMPEMAapaTUBHYIO CTaIUI0 B PE3YJIbTaTe KATATUTHYCCKOTO IIMKJIOATIOMHHUPOBAHIS HENPEACTIbHBIX
COeMHEHUH (AJIKEHOB, AIKUHOB H.T.1I.)°.

K R
AlLty, | £r) .r’ E PhIPClL,, HiO) { 5
RN N Dy
EI | R = alkyl, aryl, cycloalkyl
It By Ry =alkyl, aryl

[Zr] = CpodaCl,

[omo6HEI cuHTETHYECKUH moaxox i moinyderns HoBbIX P-Hal mubo P-NHAIk mpousBogsbix (hocdoraHoB OKazawnch HE
CTOJIb YCHICITHBIMH, XOTSI JAHHBIA KJIacC COSNUHEHUN SIBIISICTCS BOCTPEOOBAHHBIM HE TOJIBKO B Ka4eCTBE JIMTAHIOB B COCTaBE Ka-
TaTUTHICCKUX CHCTEM, HO TaKXKe B Ka4eCTBE AHTHCENTHUKOB, HHCEKTHIIMIOB, MMOTCHIIMAIBHBIX MPOJIIOHTAaTOPOB JIEKAPCTBEHHBIX
cpeact uta. C mensio pa3pabOTKH CTPATErHy CHHTE3a TPYIHOAOCTYIMHBIX (hocdoranoB ((hocdoraeHOB) OBLIO MIPOBEACHO Teope-
THYECKOE M IKCIIEPUMEHTAIFHOE UCCIICAOBAaHNE MEXaHN3Ma PEaKIiii 3aMEHBI aToMa aIFOMUHUS Ha atoM (ocdopa B IpeaeTbHBIX
M HeNpeIeTbHBIX MATHWICHHBIX MKIax. B pesymsrare DFT momemuposanus (Metox PBE/3(* Priroda 6) BO3MOXKHEIX MapIuipyToB
B3aMMOJICHCTBHUS AFOMOJIAHOB (3,4-AUTHIPOATFOMOIIOB) C PCl3 (PBr3) " PPhClz, a Taxke MOHUTOPHHTA JAHHBIX PEeaKIUi C IIOMO-
mieio MyaeTHsaepHoit AMP 'H, 1C, 3'P, Al cniekTpOCKOIHH, TIPEITIOKEHBI MOIETH MEXaHU3MOB, OTUCHIBAIOIINX 3JIEMEHTAPHEBIC
CTaanu U cTaOWIbHBIC HHTepMenuaThl. C y4eTOM IOTyYeHHBIX JaHHBIX OITHMHU3NPOBAHEI YCIIOBHSI CHHTE3a HENIEBHIX 1-Xmop(amu-
HO, THpO)-3R-dhocdonan(en)os.

Jluteparypa

1. D’yakonov V.A., Makhamatkhanova A.L., Agliullina R.A., Dilmukhametova L.K., Tyumkina T.V., Dzhemilev U.M., Beilstein
J. Org. Chem., 2016, 12, 406.

2. V. A. D’yakonov, A. L. Makhamatkhanova, L. K. Dilmukhametova, R. A. Agliullina, T. V. Tyumkina and U.M. Dzhemilev,
Organometallics, 2015, 34, 228.

3. Dzhemilev, U.M.; D’yakonov, V.A. Hydro-, Carbo- and Cycloalumination of Unsaturated Compounds. In Modern
Organoaluminum Reagents: Preparation, Structure, Reactivity and Use; Woodward, S., Dagorne, S. Ed.; Springer: Berlin
Heidelberg, 2013; Vol. 41, pp 312

4. Laikov D.N. Chemical Physics Letters, 1997, 281. 151.

292



MOCTEPHBIE 1IOKNIALbI 293

®OTOXUMHUYECKH CUHTE3
2-OYHKIHUOHAJIBHO3ZAMEIIEHHBIX 4H-TUEHO|3,2-C]
XPOMEHOB

Yibsnkun E.B.,* Kocrouenko A.C.,»% ®duciok A.C.*°

“@I'BOY BO «Omckuti 2ocyoapcmeeH bl MeXHUYeCKUll YHUGEPCUmemy,
644050, Omck, np. Mupa, 11
e-mail: e.b.ulyankin@gmail.com
S@I'BOY BO «Omckuil 2ocyoapcmeennulil ynusepcumenm um. .M, JJocmoesckozoy,
644077, Omck, np. Mupa, 55a

[TpousBonusie 4H-THeHO[3,2-c]XpOMEHOB HaXOAAT IPUMEHEHHE KaKk OMOJIOTHYECKH aKTUBHbIE BenecTBa. OHU POSIBIISIIOT IIPO-
THBOBOCIAJIUTEIbHYIO0, 00€300/IMBAIONIYI0, aHTHAJUIEPTUYECKYIO M JPYrHe BHIBI aKTUBHOCTH'? Paspaboran crmocob momydeHus
2- (yHKIMOHAILHO3aMEUICHHBIX THEHOXPOMEHOB 4 OCHOBaHHBIA Ha (POTOXMMUYECKON LUKIN3alMu (eHOKCUMeTHATHO(EHOB 3,
MOJyYEHHBIX U3 JOCTYMHBIX (heronoB 1 u 3-ximopmermntroderos 2.2

H3
OH
S._R? s
R R? ) K2CO5 J' / RY hv =254 nm \
+ N n2e3 X
) KI, DMF MeCN da-d
1
Cl 1. AgNOy, NaOH, 0
R1 = _|-|I Rz = _II R3 = _CHD 2 Ll-;";lH. stod l: 36 R3 COGCHS 64'?6%
b:R'=., R?=-H R®=-C(O)CH3
NHy"H O 3a
Iy, THF 3d: Rﬂ- =.CN

[Monyuena cepust 4H-treno[3,2-c]xpomeHoB 4 a-d. 3yyeHo BiusiHHE 3aMeCTHTeNed B THOGEHOBOM IMKJE 3 Ha KUHETHKY U
BBIXO/J] TPOJIYKTOB (hOTOLMKIM3ALIH.

JIuteparypa

1. Bogza Yu.P., Katsiel’ A.L., Sharypova A.N., Tolstikova T.G., Fisyuk A.S. Chem. Heterocycl. Compd., 2015, 50, 1712.

2. Hegab M.I., Abdulla M.M. Arch. Pharm. Chem. Life Sci., 2006, 41, 339.

3. Ulyankin E.B., Bogza Yu.P., Kostyuchenko A.S., Chernenko S.A., Samsonenko A.L., Shatsauskas A.L, Yurpalov V.L., Fisyuk
A.S. Synlett, 2021, 32, 790.

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 20-73-10043.
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HNPUMEHEHUE COBPEMEHHbBIX METOJOB
KBAHTOBOM KPUCTAJIJIOT PA®UH JIJI51 OITUCAHUS
HEKOBAJIEHTHBIX B3AUMOJENHCTBUI B KPUCTAJIJIAX
TETEPOLIMKJIUYECKUX COEJIUHEHUN

Daiizysnn PP, reiinroasn C.A.,* Ctam A.U.,° Hupeabcon B.I.*

“ Uncmumym opeanu4eckoll u ousuieckotl Xumuu
um. A.E. Apoyzoea ®UL] Kazanckuii nayunsiii yenmp PAH,
e-mail: robert.fayzullin@gmail.com
¢ Uncmumym snemenmoopeanuyeckux coeounenuti um. A.H. Hecmesnosea PAH
¢ Poccutickuti xumuxo-mexuonocuyeckuul ynueepcumem um. /. U. Menoeneesa

BelIT0ONHEH JAeTalbHbIA aHAINU3 TOJIHOTO HAO0Opa JOKAIBHBIX MOTCHIIMATIOB, BXOSIIUX B YPaBHEHUH Diliepa /Ui SJICKTPOHHON
IIJIOTHOCTH, Ha TPUMEPE KOBAJICHTHBIX U HCKOBAJICHTHBIX BSaHMOﬂeﬁCTBHﬁ B KpUCTaJJIaX MMPOMU3BOAHBIX ypalujia 1 HSOHHaHyPOBOﬁ
KHCIIOTHI. q)yHKLII/IH 3J'IeKTpOHHOI71 IIJIOTHOCTHU 6bIJ'Ia IOJIyucHa B paMKax MyHLTHHOJILHOﬁ MOJCIIN 110 AaHHBIM IMPEUNU3UOHHOTO PCHT-
reHOAN(PPAKIHOHHOTO SKCIIEPUMEHTA WIH M3 TEOPETHYECKHX CTPYKTYPHBIX (hakTopoB. ONMUCAHBI BHYTPH- U MEKMOJICKYIISIPHBIE
HeKJaccu4ecKkue BOAopoaHble cBA3H, S=0--0=S, m-nw u C=0-1 B3aUMOIEHCTBUS, ONpPEEIAIONINe CTPYKTYpy UCCIEI0BaHHbBIX
KPUCTAJUIOB. JJOHOPHO-aKIIENTOPHBINA XapaKTep 3TUX B3aUMOJCHCTBHI OMKMCaH MyTeM aHaiu3a noteHuuanos [laymu u don Baiin-
3eKKepa, a Tarke (QYHKIHMU JIOKAIN3AIMU AJIEKTPOHOB M IJIOTHOCTH MH(popManuu Duinepa. Cyneprno3unust aToMHbIX 0acceiHOB
(cM. pHCYHOK) ¢ aroMONOI00HBIMH OacceliHaMu 2JIEKTPOCTATUYECKOT0 M KMHETHYECKOTrOo MOTEHIMAIOB M03BOJIMIIA HAM OIHCATh
MIePEeHOC 3apsja U MPUPOLy MEKATOMHBIX B3aUMOJIEHCTBUI.

Paboma evinonnena npu gunancosot noodeprcke PH®, npoexm 17-13-01209.
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COEAUMHEHUA BOCCTAHOBJIEHHBIX 3AMEIIEHHBIX
MNOP®UPA3UHOB: CUHTE3, CTPYKTYPA, CBOMCTBA

®apaonos M.A.,* Ky3bmun A.B.,° Konapes /I.B.?

“‘Uncmumym npobnem xumuyecxou ¢usuxu Poccutickoti Axademuu Hayx,
142432, Mockosckas oboracme, Yeprnozonoska, npocnekm Axkaoemuxa Cemenosa I,
e-mail: maksimfaronov@yandex.ru
“‘Uncmumym ¢husuxu meepooco mena Poccuiickoti Akademuu Hayx,
142432, Mockoeckas obracms, Yeprnozonoska, yruya Axademuxa Ocunvana 2

HOp(bI/IpI/IHLI 1 UX aHaJIOTU NPEACTaBJIAIOT coboit O6I].[I/IpHLII71 KJIaCC MaKpOT€TEPOIUKIINYCCKUX COC}IHHeHHﬁ, KOTOPbIC HAXOAAT
IMHUPOKOC NMPUMEHCHUEC B PAAC HAYKOCMKHUX obacrei — TP U3TrOTOBJICHUHM CBETOU3TYHAIOIUX JUOJ0B, COJTHCYHBIX TUCCK, TPAH3U-
CTOpOB, YCTpOﬁCTB 3allCu U XpaHCHUSA I/IH(I)OpMaIII/II/I u ap. CDTaJ'IOHI/IaHI/IHLI JIaBHO MCIIOJIb3YIOTCA KaK KPaCUTCIIN U NMT'MEHTHI U
MPOU3BOIAATCA B IPOMBIIIJICHHOCTHU B 0OJBINNX MacIITa0ax.

Q(T? C, A
5T

DTaJOUHAHUH TerpanupazuHonoppupasux

/

7

\

BoccraHoBiieHre MM OKKMCIEHHE MaKpOIMKIIOB ITPUBOAMT K MOSBICHUIO JIEIOKaJIH30BaHHOTO Ha MaKPOILMKIIE HECIIapEHHOTO
anekTpoHa. Takue coearHEeHHsT MOTYT O0JIaiaTh PSIIOM MHTEPECHBIX CBOMCTB (HApHMEp, METAIUTMYCCKON MPOBOJUMOCTHIO, T'H-
TaHTCKMM MarHETOCOMPOTHBICHHEM, ()ePPOMATHUTHHIMU B3aMMOJIEHCTBUAMHE U (DepPUMArHUTHBIM YIIOPSAI0YEHHEM CIIUHOB) 2,

[Iporecchl OKUCIEHUST MaKPOTETEPOIMKIIOB (B YaCTHOCTH (PTAJOIMAHMHOBOTO IUKJIA) XOPOIIO M3Yy4eHbl. MccnemoBanus mo-
CJICTHHX JICT TIOKA3bIBAOT, YTO COCUHCHHUS C BOCCTAHOBJICHHBIMUA MaKPOTETEPOITUKIIAMH, KaK M OKHCIICHHBIC MAKPOIIMKIIBI, TAK e
MOTYT 00JIa71aTh pa3HOOOPa3HBIMHU (PU3UKO-XHMMUYCCKIMH CBOWCTBAMH.

B s10i1 paboTe HamMu TOJIyYEeHA CepUsl KPUCTAUIMYSCKUX COJICH HAa OCHOBE BOCCTAHOBJICHHBIX 3aMEIICHHBIX MOP(HUPa3HHOB.
YcraHOBIICHA KPUCTAUTUYECKAst CTPYKTYpa HCCIIECAYEMBIX COCMHEHUI, UX ONTUYECKHE U MarHUTHBIC CBOMCTBA.

Jluteparypa

1. Inabe T., Tajima H., Chemical Reviews, 2004, 104, 5503.
2. Inabe T., Hanasaki N., Magnetochemistry, 2017, 3, 18.

Paboma evinonnena npu unarncosoii noooepoicke PH®, npoexm Ne 21-73-10207.
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CHUHTE3, CIIEKTPAJIBHBIE U ®OTOXUMHNYECKHUE
CBOMHCTBA HOBBIX opmo-CTUPUJI3AMEIIEHHBIX
N-'ETEPOILIUKJIOB

®enopos 10.B., Caiigyraposa A.J., I'ynakosa E.H., ®exoposa O.A., Yepuukosa E.10.

@OI'FYH HUncmumym s1emeHmoopeanuyeckux coeOuHeHutl
um. A.H.Hecmesnosa Poccutickoii akademuu Hayx,
119991, Poccus, e. Mockea, yn. Basunosa 28

HHTepec K CTUPUIIOBBIM MPOU3BOIHBIM a3areTEPOIIMKIOB BO MHOTOM OOYCIIOBIICH MX OHOJIOTMYECKOM aKTUBHOCTBHIO U IIPHMeE-
HEHHEM B MEIHUIIMHE B KaueCTBE MPOTHBOBUPYCHBIX, aHTHOAKTEPHATIbHBIX M aHTHOIACTOMHBIX CpeAcTB. biaaromaps cnocoOHOCTH
cBs3biBathes ¢ JJHK, 3Tu coenuHeHnss MOryT HHTHOUPOBATh Pa3InYHbIC MPOIECCHI, IPOUCXOISIINE B )KUBBIX KICTKAX, a UX CIICK-
TpaJIbHBIC XaPaKTEPUCTHKH MIO3BOJISIOT MPUMEHSTh TAHHBIC COCMHEHUS, HAPHUMEP, B KA4eCTBE (PIIyOPECIICHTHBIX METOK B OHOJIO-
THYECKUX O00BEKTaxX.

B HacTosieit padbote npeyioxkKeH AU3aiiH U BIEPBbIC CHHTE3UPOBAHbI HEM3BECTHBIC PaHee OMC(CTUPUII3aMEIIICHHBIC) TIPOU3BO-
JHBIe OeH30THA30J1a, OCH30KCa30/1a U AUMETHIHH0a. ClieKTpaibHbIe U (HOTOXMMHUYCCKUE HCCIICAOBAHMS MOATBEPANUIHA BHICOKYIO
(hOTOAKTUBHOCTH TIOJTYUYCHHBIX COCMHCHUIA.

Cxema 1

OHC, : Br-( CH2)10 -Br OH OMe
K2003 Al OA 0-—(CH,)5—0
1 3,87% Mer@\CHO

Me
- 0
KOH \_/ O—(CH,), s
C[}—Me + OHG o—(CHz)w-op—c:HoT? @i
Al OA MeO
46 3 M

X=S,4,7,63%
0,5,8,31%
CMe, , 6,9, 15%

Paboma evinonnena npu noodepacke Poccutickozeo nayunozo gonoa (epanm Nel9-43-04127). Pecucmpayus cnexkmpos AMP,
INIEMEHMHbIL AHAU3 NPOsedeHbl npu noodepdicke Munucmepcmea nayku u evicuteeo obpazosarnusi Poccutickoi @edepayuu c
UCNONb308aAHUEM HAYYHO20 000pyOdosanus Llenmpa uccredosanus cmpoenus monexynr HHIOC PAH.
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3OOEKTUBHBIA CUHTE3 2-OKCOIIUPPOJIUIVH-3-
KAPBOHOBBIX KUCJIOT U UX IPUMEHEHUE B CUHTE3E
CIIUPO-B-JAKTAMOB 1O LITAYAUHI'EPY

®uiaros B.E., beiornaskuna E.K.

MT'Y umenu M.B.Jlomonocosa, Xumuueckuii gpaxynomem, Kageopa opeanuueckou xumuu, HUJI BAOC,
119991, Mockea, Jlenunckue eopwi, 1-3,
e-mail: NanoVF@mail.ru

Bbraronaps nanuuuto hapmakoOpHBIX U JIETKO MOIU(DUIIMPYEMBIX aMHTHOM U KapOOKCHIBHOW ()yHKIIMOHAIIBHBIX TPYIIH, 2-0K-
COIUPPOJIHINH-3-KapOOHOBBIE KUCIIOTHI SIBIISIOTCS IIEPCIIEKTUBHBIMH MOJIEKYJIAMH JUIsl KCIIOJIb30BAHHSI B OPraHUYECKOM CHHTE3€E U
OMOMEUIIMHCKOTO TPUMEHEHH. B 4acTHOCTH, CTPYKTYpHBIN (parMeHT NPOU3BOJHBIX 2-OKCOMUPPOIUANH-3-KapOOHOBBIX KUCIOT
BXOJIMT B COCTaB MOTEHIMAJBHBIX ar€HTOB IIPOTHBOOITYXOJIEBOW TapreTHOM Tepanuy - THrHOUTOpoB OellkoBoro perenrtopa c-Metl.

N—NH, g Z
D?% % N O\l\\i/g—COOH

Ha ocHoBe MomuduKanuy IpeanoKeHHoH B paboTe > CHHTETHUYECKO# CTpaTern, HaMmu Oblia pa3paboTaHa ONTHMH3HPOBaHHAS
METOJIMKa CHHTe3a N-apHiI-2-0KCOMUPPOIUINH-3-KapOOHOBBIX KUCIIOT, MTO3BOJISIOIIAS TTOJIyYaTh MPOIYKTHI C IIUPOKUM CIIEKTPOM
3amectuTesneld B N-apuiIbHOM (parMeHTe.

[TomumMo 3TOrO, OBUIO MMOKA3aHO, YTO CHHTE3MpyeMble N-apHi-2-OKCOMUPPOIHINH-3-KapOOHOBBIE KHCIOTHl MOTYT OBITH HC-
T10JIb30BaHBI JIJIsI OIYUYSHHUs CITUPO-P-1akTaMoB 1o peakimu llltayanHrepa ¢ npenapaTiBHBIMHA BBIXOAAMH.

JIuteparypa

1. S. Raeppel et al. N-(3-fluoro-4-(2-arylthieno[3,2-b]pyridin-7-yloxy)phenyl)-2-oxo0-3-phenylimidazolidine- 1-carboxamides: a
novel series of dual c-met/vegfr2 receptor tyrosine kinase inhibitors. Bioorganic Med. Chem. Lett. 2009, 19 (5), 1323—-1328.

2. K. Singh and S. Danishefsky. Homoconjugate addition of nucleophiles to cyclopropane-1,1-dicarboxylate derivatives: 2-oxo-
1-phenyl-3-pyrrolidinecarboxylic acid. Org. Synth. 1981, 60 (September), 66.

Paboma evinonnena npu gunarncogoii noooepocxke PODOU, npoexm 19-33-90282, npoexm 19-03-00201.
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CHUHTE3 ®OCPOHATHBLIX ITPOU3BOJAHbBIX
IHAPA30JIO[1,5-A|IIMPUIUHOB
N3 AIKUHUWJI®OCPOHATOB

@uannnos U.P. ', Bopoobes A.10. !

! Hosocubupckutl uncmunmym opeanuyeckou xumuu um. H.H. Bopoocyosea CO PAH, npocn. Axademuxa Jlas-
penmovesa, 0.9, Hosocubupck, 630090, Poccus, e-mail: iphilipp@nioch.nsc.ru

OcToB nupaz3ono|[ 1,5-a]mIupuaAMHOB IIMPOKO UCIIONIB3YETCS B KAUSCTBE CTPOUTEIBHOTO OJI0Ka B AM3aiHE JICKAPCTBCHHBIX Mpera-
paroB. [IpoTHBOBOCHAIMTENBHBIH IpenapaT Ha OCHOBE MUPa30JIONUPUANHA — HOYTUIIACT — IPUMEHSIETCSI B CTPaHaX I0ro-BOCTOYHON
Azum yxe 6osee 30 ner. [Tocnequue nccaenoBanus MoKa3aiu, YT0 HOYAMIACT MOXKET OBITh UCTIONIb30BaH JUIS JICYEHHUS pecIieparop-
HbIX cumnToMoB nocie COVID-19.

Takum 00pa3oM, CHHTE3 HOBBIX COCAMHEHHI Ha OCHOBE OCTOBA MUPa3oio[l,5-a]nupuanHa sBISCTCS aKTyalbHOW 3amavei. B
JTaHHOU paboTe Mpe/CTaBlIeHbI MOAX0/Ibl K CHHTE3Y MOHO- U OM(OCHOHATHBIX IPOU3BOAHBIX MUPa30i10[1,5-a]nupuanHOB 1 UX aH-
HEJIMPOBAHHBIX aHAJIOTOB MO peakiuu [3+2]-uuknonpucoenuuenus coieii N-a3unus Kk GocpOHATHBIM MPOU3BOIHBIM AlCTHIICHA.
OruHnIon(oCcHoHaTH MPOSIBISIOT HANOOJBIIYIO PEAKIIMOHHYIO CIIOCOOHOCTH B peakiuu 1,3-AUTONIIPHOTO HIUKIONPUCOCANHEHNS
1 OBUTY NOJTYUYEHBI C BBICOKUMH BBIXOJAMHU. AJIKWII- U QeHMIITHHII(HOCHOHATH 3HAYUTEIBHO MEHEE aKTUBHBI — T00AaBKa KaTajiu3a-
topa Fe(NO,), no3Bonuia nony4uTh HENeBble COEAUHEHHS ¢ YMEPEHHBIM BbiX0noM. TMC-stunuindochonars pearupyior ¢ snumu-
nuposanueM TMC-rpymiisl, a MOHOGOCHOHATHBIE TPOM3BOIHBIE TUPa30Io| 1,5-a]MUpUINHOB 00Pa3yIOTCS C OTIMYHBIM BBIXOJOM.

- ab

2o AR
L‘L*%&Pomayg_ (Py=Alk S

Alk Fe(NO3); OMCO, K,CO5
AMCO, K>CO,4

Beixon: 30-60% Buixon: 70-95%

Q R

5 _OFt R

® .i’fP" il | (9]
OFt ms—=f) LfN N-P(OEt),
K,CO3 MeCN N

Boixon: 85-98%

Paboma evinonnena npu noooepoicke Munucmepemaea nayku u oopazoganust PO, npoexm Ne 0238-2019-0005.
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CUHTE3 MOANPUIIUPOBAHHLIX 11O KOJIBI1Y
A TTPOU3BOJHbBIX AJIKAJTIONJI10B CHUHOMEHHWHA
N TETPATUJIPOTEBAUHA 110 PEAKIIUUA 1,3 —
AUITOJAPHOI'O HUKJIONPUCOEJINHEHUSA

Dunk A.O., Mopo3sosa E.A., Torctukosa T.I., Hlyasn 3.3.

Hoesocubupckuil uncmumym opeanuyeckoi Xumuu
um. H.H. Bopooicyosa Cubupckoeo omoenenust Poccutickoti akademuu nayk (HUOX CO PAH),
630090, Poccutickas gpedepayus, Hoeocubupck, npocnexm Axademuxa Jlaspenmuvesa,o.9
e-mail: nfinke@nioch.nsc.ru

CrpyKTypHble MOAU(UKALNN PACTUTENBHBIX AJIKAJIOHIOB C BBEACHUEM IeTEPOLIMKINYECKUX 3aMECTUTENIeH UM CO3/laHKe TH-
OpHUIHBIX CTPYKTYP Ha OCHOBE JOCTYIIHBIX aJIKAJIOUJ0B PACLUIMPSIIOT UX CTPYKTYpHBIE BapUalMU U MTPEACTABISIOT HOBBIE BOZMOX-
HOCTH J|JIs1 TOJTY4€HHSI COSIMHEHUH C CENIEKTUBHOCTBIO (PapMaKoJIOrn4eckoro JeUCTBHSI M MEHBIIMMH OOOYHBIMHU 3 (eKTamMHu.

Hamu paspaboran noaxos k cuntesy 1,2,3-Tpua3oiiniizaMenieHHbIX IIPOU3BOAHBIX CHHOMeHHHA 1 11 C-aHHEeIMPOBaHHBIX TETPa-
rugporebanHoB 2, 3. Peaknueit CoHorammps! 1-M013aMeneHHbIX TPOU3BOHBIX allKaona0B 4 (Beixox 66-92%) ¢ TPUMETHTHIICH-
JIMJIALETHIICHOM Y NIOCIIEAYIONIEeH peakinel 1eCHIMIMPOBaHUs MPOAYKTa KPOCC-COUETaH sl CHHTE3UPOBAJIM TEPMUHAIIBHBIC AlleTH-
neHsl 5 (Bbixon 73-85%). Peakuueii 1,3-1unonsipHOro NUKIJIONPUCOSIMHEHHSI C Pa3IMUYHBIMU a3UJaMU B IPUCYTCTBHH COSITUHEHHUN
Mmenu (1), cenekTMBHO NONTy4YHiIi cooTBeTCTBYIoIME 1,4-nn3ameniennsle 1,2,3-tpuaszoinsr 7 (Bbixon 40-80%).

O6cy>1</:[a}0Tc;1 PE3yabpTaThl UCCICIOBAHUL aHAIBICTHYSCKON aKTUBHOCTH M ITUTOTOKCUYHOCTH CUHTE3UPOBAHHBIX COCTMHEHUM.

Paboma evinonnena npu punancosoti noodepoicke epanma PH® (npoexm Ne 18-13-00361).
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CHUHTE3 U BUOJIOI'NYECKAS AKTUBHOCTDb
1,2,3,-TPUA3OJICOAEPKAIIUX AHAJIOI'OB
IHNAPUMUINHOBBIX HYKJVIEO3U /OB
C TPUOEHNIOOCPOHUEBBIM ®PAIT'MEHTOM

Xaouodyauua JI.P., Ctpoobikuna U.1O., Bosomuna A./l., AuapeeBa O.B., CanynoBa A.C.,
Jlwoouna A.IL., I'ymepoBa C.K., beaenok M.I., Caii¢puna JI.®D., Cemenon B.J., Karaes B.E.

Hnemumym opeanuueckoii u ¢husuyecxou xumuu um. A.E. Apoysosa @HUI] Kazanckuil nayunwiii yenmp PAH,
420088, 2. Kazamnw, yn. Axademuxa Apbysosa, 8.
e-mail: leysanchick@gmail.com

W3BecTHO, 4TO MEMOpaHbl MUTOXOHAPHI PaKOBBIX KJIETOK 00JaJaroT 00jee BHICOKUM OTPHLATENILHBIM [TOTEHIUAIOM, YeM Y
HOpManbHBIX KieTok [1]. [Tonoxurensuelii 3apsan tpudenmidochonuessix (TOD) coneit ucnonab3yercs At agpecHOil T0CTaBKU
KOHBIOTMPOBAHHBIX C HUIMU LIMTOCTAaTUKOB Pa3IMYHON MPUPOIBI B MUTOXOHIPUH PaKkoBBIX Ki1eTok [1,2]. Hamu BnepBbie cCHHTE3HPO-
BaHbl TOD-koHBIOTATHI 1,2,3-TPHAa30JI0BBIX aHAJIOTOB HYKJIC03U0B 1-4, MPOSBUBIINX KaK BEICOKYIO U CEIEKTHUBHYIO IIUTOTOKCHY-
HOCTb B OTHOIICHHH aJIeHOKapLUUHOMBI 1BeHauarunepctHol kuku (HuTu-80), Tak ¥ BBICOKY0 aHTHOAKTEpUAIBHYIO aKTHBHOCTh
B OTHOILEHUU MYJIBTHPE3UCTEHTHOTO 1Tamma S. aureus (MRSA), BbII€I€HHOTO OT OOJIBHBIX.

Tabnuya 1 — LJumomokcuuHocmy u aHMUOAKMEPUATbHASE AKMUSHOCIb COCOUHEHUIL.

(o}

o o o
Hsc\(kN/HB\JPPh?,BF fN/Hs\bphst H3c\(1\N/ﬁ10\JPPhaBF @LN/HB\JPPhaBF
N/&o H,C N’&O N’&O N/&o
N N N N
] ‘N ] ‘N ‘N ] ‘N
N/ 4 7/

/\(7
~3
P4

AcO AcO N’ AcO AcO N
(0] (o) (0]
Ac Ac 1 Ac Ac 2 Ac Ac 3 Ac Ac 4
Coenunenue 1 3 4
IC,, (HuTu-80), uM 8.3 6.4 10.2
MIC (MRSA), uM 4.3 1.0 1.0
Jluteparypa

1. Ross MF, Kelso GF, Blaikie FH, et al. Biochemistry (Moscow), 2005, 70, 222-230.
2. Kalyanaramana B, Cheng G, Hardy M, et al. Redox Biology. 2018, 14, 319-327.

Paboma evinonnena npu ghunancosoii noodepoicke Poccutickozo nayunozo gponoa (epanm Ne 19-13-00003)
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MAKPOUUKINYECKUE ITPOU3BOJAHbIE
2,3-TUPEHUJIXNHOKCAJINHA:
CUHTE3 U KOOPJIUHAIIMOHHBIE CBOMCTBA

Xapaamora A.JL.,* Abean A.C.,* ABepun A./l.,*
Bessmertnykh-Lemeune A.G.,’ beienkas U.I1.*

“Mocxosckuui I ocyoapcmeennviii Ynusepcumem umenu M.B. Jlomonocosa,
Xumuueckuui haxynomem, 119991, Mocxsa, Jlenuncxue 2opul 1¢3,
iEcole normale supérieure de Lyon, Laboratoire de Chimie, UMR

5182, ®panyusa, Jluon, 46 Allée d’Italie
e-mail: alisa-harlamova@mail.ru

Pa3paboTka HOBBIX (PIIYOPECIICHTHBIX XEMOCEHCOPOB, 00CCIICUMBAIOIINX CEICKTUBHBIN OTKIMK Ha MPUCYTCTBHE KATHOHOB Me-
TaJUIOB B PAa3JIMYHBIX CpeJax, sBJIACTCS aKTyaJIbHOW 3a/laueii JIsi COBPEMEHHOW CHHTETUYECKOW OpraHn4YecKoi Xumuu. 2,3-nude-
HUJIXMHOKCAJIMH U €ro MPOU3BOIHBIC 00IaJal0T SIPKO BBHIPAXKCHHBIMU (DIIyOPECHCHTHBIMH CBOHCTBaMH, OJHAKO MajOHU3y4YCHBI B
Ka4ueCTBE CUTHAJBHBIX TPYIIIL.

B nanHo# pabote ¢ Hcmoap30BaHMeM Pd-karamu3upyeMoro aMUHHPOBAaHUS CHHTE3UPOBaHA CepHsl (IIyOPECICHTHBIX JINTAH-
JIOB, CONEPIKAIIUX MAKPOIUKINUECKAN HOHO(MOP B Pa3IMYHBIX MOJIOKCHUAX 2,3-mu(eHmIXuHOKcannHa. [loka3aHa BO3MOKHOCTb
BBEJICHUS a3aKpayHI(PUPHOro (parMeHTa B KaueCTBE MOHOGOpA, a TAKKE CO3MaHUS MAKPOIMKIHYECKUX CTPYKTYp HAa OCHOBE
2,3-6uc(3-0pombeHnT)XMHOKCAIMHA ¢ HEOOBIYHO BHICOKMMH BhIxogamu (10 92 %).

Y A A
¢ O
MH (W] w . H?wﬂd—‘ﬁ\r‘qHﬂ NH——\\
Lot ' N
- o #
NN Pel(clbals JosiPhas QN”
Pd{db?a}ﬂga;aphns @ {BuONa Q H-——)
48-02%

38-55%

8]
Y
ar N O °0 Pdidba),/DavePhas i,
(U e G Qe
T C 'I\/DJ fBuCMa, dioxane, reflux

0w
u@nh O
e
19-30%

KOOpZ[I/IHaLII/IOHHBIG CBOICTBa MOJYYCHHBIX JIMTAaHI0B ObLIN HUCCICOA0OBAaHbBI METOJaMU CHeKTpO(l)OTOMeTpI/II/I, (bﬂyopI/IMeTpI/II/I nu
SMP.

Hccnedosanue gvinonneno 6 pamxax pyccko-@panyysckou accoyuupogannou rabopamopuu LIA LAMREM npu ¢unarncogoii
noodepocxke POOU (epanm Ne 17-53-16012) u CNRS.
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CHUHTE3 2-AJIKHJITHUO-5-(1,2,4-TPUA30OJI-1-UJIMETHJT)-
1,3,4-OKCAIMA30JI0OB C ®YHI'MIIUIHOM AKTUBHOCTBIO

[anaun I.B.,» ITonkos C.B.,* Kazakos C.A.?

“Poccutickuti XumMuko-mexHonocuyeckui ynueepcumem um. /. 1. Menoeneesa,
125047, e. Mockea, Muycckas niowaow, 9
tsaplingv@muctr.ru,

*Uncmumym opeanuueckoui xumuu um. H. /. 3enuncrkoco PAH,
119991, 2. Mockea, Jlenunckuii npocnekm, 47

Ha nanHbIif MOMEHT, rpuOKOBbIE 3a00JI€BaHUs LIMPOKO PACIPOCTPAHEHBI U MOPAXKAIOT BaXKHBIE CEIbCKOXO3SHCTBEHHBIE KYJlb-
TYpBI paCTE€HUH, )KMBOTHBIX, @ TAKKE YEJIOBEKA. A30JIbI 3TO OIMH U3 HanboJiee pacpoCTPaHEHHBIX U 3(P(EKTUBHBIX KIaccOB (yH-
THLUIOB HCIIOJIB3YIOMINXCS, KaK B MEIUIIMHE, TaK U B CEIbCKOM X03siiicTBe. MexaHu3M uX AEeHCTBUSI OCHOBAH Ha MHTMOMPOBAHUU
OnocuHTE3a Iprocrepuna, B 4acTHoctu Jlanocrepud Cl4-a-ngemermnassl (CYPS1).

Ha nepBom srarne Hamu Obli1a BIOpaHa cuctemMa u3 qByXx Gopmakodopos, Takux xak 1,2,4-tpuason u 1,3,4-okcanuazon-2-THON.
CoenuHeHHs ¢ TOOOHBIM CTPOCHUEM, COZIEPKALIME JBa T'eTEPOIMKIIA, COSAMHEHHBIX aJIKAHOBBIM JIMHKEPOM, YaCTO BCTPEYAFOTCS
Ha COBPEMEHHOM PBIHKE XMMHYECKHX CPEICTB 3aILUTHl PACTCHUI M Ha PBIHKE JIEKAPCTBEHHBIX NPEIapaToB, HAIPUMEDP BOPUKO-
Haszon, nponukonason U Ap. IIpeAnonoxuTensHo BBeJeHHE TUIO(QUIBHOTO S-3aMECTUTEN B HAIly CUCTEMY, JOJDKHO IPUBECTHU K
YIIy4IIEHHIO TACCUBHOTO TPAHCIIOPTA U K Oosee 3 (EeKTUBHOMY CBSI3bIBAHHIO B AKTUBHOM caiiTe (hepMeHTa.

LeneBble 2-ankuntuo-1,3,4-okcannaszonsl ObUIM MONTYyYEHBI KOHIeHcaMed ruapasuna 2-(1,2,4-rpuason-1-min)ykcycHoil Kuc-
J0THI 1 ¢ cepoyriieposoM B NMPHUCYTCTBUU OCHOBAHUsSI B 3TAHOJIE [IPU KHUIISTYEHHH, C XapaKTEPHBIM BBLICIECHHEM CEPOBOIOPONA U
MOCJEAYIOIUM aNKWInpoBanueM 1,3,4-okcanuason-2-tuona 2 b-OpoMdpeneTonaMmu B IPUCYTCTBUU OCHOBAHUSI C BHICOKUMH BBIXO-
namu 10 90%.

HN 1

o< 1) €S, KOH, EOH H]}]qﬁu RCYO Br #‘Fe:\f; N‘SS N-N

:S 2) HCl, to pH 5 X Base ML\J’{{}%SWO\G_I{
N-N -

L } L 2 R: H, F, Cl, Br, CH3, NO,

Ja-g

Coenunenuns 3a-g ObLIH UCCIICIOBAHBI Ha (QYHTUIMIHYIO aKTUBHOCTS in Vitro, 0 OTHOIICHUIO K Venturia inaequalis, Rhizoctonia
solani, Fusarium oxysporum, Fusarium moniliforme, Bipolaris sorokiniana, Sclerotinia sclerotiorum arap-auddy3uoHHEIM MeTO-
JIoM 1ipu KoHueHTpauuu 30 Mr/mi [1] 1 mokaszainu BBICOKYEO aKTHBHOCTB 110 OTHOIIECHHIO K (PUTOMATOT€HAM.

Jlureparypa
1. Gazieva, G. A. et al. European Journal of Medicinal Chemistry, 2017, 140, 141.
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CHUHTE3 3—-3-TPETBYTUI-2-TTUAPOKCUBEH3UJINEH)-2,2-
AUMETHUITETPAI'NJIPOIINPAH-4-OHA

[lvkepman M.B., AcbliixanoB K.C., Kysbmuna A.A., Kaayrun C.H.

Kazaxcxuil nayuonanvnvli ynugepcumem um. anv-Papabu,
2. Anmamol, np-m ano-Dapaou 71, 050001
mike-zv(@yandex.ru

HpOI/I3BOI[HI)Ie TETparuaApoIrvpaHa MposBIAIOT IJ_II/IpOKI/Iﬁ CIICKTp OUOJIOTHYECKON M HOBerHOCTHOﬁ AKTUBHOCTHU U HaXOIAT
IOUPOKOC MPUMEHCHUC B MEAMIUHE, 4 TAKXKC B PAa3/IMYHBIX OTpACIIgAX HApOAHOIO xo3giictee B cBsa3M ¢ oTUM TOJIYUYCHUC HOBBIX
MMPOU3BOAHBIX TETPATUAPOITUPAHOHOB U U3YUCHUEC UX CBOICTB MMpEACTaBIACT 0OJILIION HpaKTI/I‘IeCKHﬁ n TeOpeTI/I‘IeCKI/Iﬁ HUHTEpEC.

OH O OH

(0]
water-ethanol
75-80 °C /
+ -
O O

3—(3-TpeTOyTHII-2-TUAPOKCUOCH3WIHICH)-2,2 - TMMETHII TS TPAr U APONUPaH-4-0H OBUT MOTYYCH B3aUMOJICHCTBUEM 2,2 - TUMETHII-
TeTparuiponupan-4-ona ¢ 3-TpeTOy THIICAIMIMIOBBIM aJIbJIETHIOM B BOAHO-3TaHOJIBHOM cpesie npu Temneparype 75-80 °C B Teue-
Huu 12 gacoB. B pe3ynbrare noisyueH NpoayKT ¢ BEIXOIOM 58 %.

CrpyKTypa MOIYy4eHHOIO COeAUHEHHs fJoka3aHa ¢ noMolsto SIMP-cnekrpockonun. Crnexrpsl IMP 1H u 13C caumanu B x10-
podopme-D Ha cniekrpomerpe INM-ECA 400 (Jeol) ¢ pabounmu wactoramu 400 (1H), 100 MI't; (13C).

"H AMP 6 3.95 (td, J= 6.1, 1.8 Hz, 2H), 2.37 (td, /= 6.1, 3.2 Hz, 2H), 2.32 (d, /= 2.0 Hz, 2H), 1.34 (dd, J = 14.5, 1.9 Hz, 1H),
1.22 (d, J=1.9 Hz, 6H).

BC SAMP 6 207.79, 75.88, 61.01 (d, J=16.2 Hz), 53.75, 41.72, 27.11 (d, J = 6.5 Hz).

Jluteparypa

1. Kanyrun C.H. buonoruueckue NoBepXHOCTHO-aKTUBHBIE COEAUHEHUSI TeTparuaponupana u nunepuanna. Anmarsl: Kazak

yauBepcureti, 2020. — 176 c.
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HOBBIN OJHOPEAKTOPHBIA METO/J CUHTE3A
AN3AMELHIEHHBIX ®YPOKCAHOB

Yanuwirug JILA., @epmirar JLJL.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: gugygo@gmail.com

Okxcuy azora (I1I) obnamaer BaxkHOI perynsiTopHOit hyHKIel B opranu3Me yenoBeka. @ypokcansl, conepxaruue rnpu C(3) aro-
Me yriepo/a LUKIIa 3aMeIEHHYIO CYIb(QUIHYI0 MM aMHUHOTPYIIILY, IPEICTABIISIOT HHTEPEC B KaUueCTBE OTEHIMAIbHBIX JOHOPOB
okcupa azota (II). OnHako pernoceNeKTUBHBINA CHHTE3 TO00HBIX COSIMHCHHU 3a4acTyr0 COTIPSKEH C HCIOIb30BAHUEM TPYIHOIO-
CTYMHBIX UCXOJHBIX COSMHCHUIA, THOO0 MOIpa3yMeBaeT MHOXKECTBO CTAINI C HU3KHMM CYMMApPHBIM BBIXOIOM. !

B paHHHX HcclienoBaHHsX OBUIO YCTAHOBIIEHO, YTO 4-apuii)ypOKCaHbl MOTYT JIETKO PacKpbIBATHCA IO 0-OKCUMHUHOALIETOHH-
TPUIOKCHIOB, OOTAIAIONINX BHICOKON PEAKIIMOHHOM ClTOCOOHOCTRI0.? JlaHHBIC HHTEPMEMUATHI JISTKO BCTYMAIOT B PEAKIMH HYKJICO-
(MIBHOTO MPUCOEANHEHUS C MOCIEAYIOIM 00pa30BaHNeM TU3aMeIIEHHBIX IIMOKCUMOB. B nanHO# pabore Hamu ObLT pazpaboTaH
OJJTHOPEAKTOPHBIH PErHOCEIEKTUBHBIA METOJ] CHHTE3a JAN3aMEUIEHHBIX (ypOKCAaHOB C BBICOKMMH BbIXo#aMu. [1ocKoIbKy MOHO3a-
MeIEHHBIE (YPOKCAHBI SIBJISIFOTCSI OTHOCUTENILHO JIOCTYITHBIMU COEIMHEHUSIMH, JTAaHHAS METOJMKA MO3BOJISIET MOJIyYarh KaK paHee
HEHM3BECTHBIC, TAK U TPYAHOAOCTYIIHbIC TU3aMeIIEHHbIE (hYPOKCAHBI.

(‘ j HN;’_\D R R' sR?

Ri}__{N — N}.n’ m\N@ R?SH b ®
N NS o then Brp, 20% HCI o 0®  then N,O, N N0
oo (71-90%)

(85-92%) p-toluidine
then Bry, 20% HCI
B R1 = Ph. M. p‘FCBH.{, p'MBDCEHd
:{‘ R? = Ph, Bn.
R' HN—
\,}Ma
o o”
(T2-89%)
JInteparypa

1. K. Chegaev, B. Rolando, S. Guglielmo, R. Fruttero, A. Gasco. J. Heterocycl. Chem, 2009 46, 866
2. D. A. Chaplygin; I. V. Ananyev; L. L. Fershtat; N. N. Makhova. Synthesis 2020, 52, 2667.

Paboma evinonnena npu gunancosoti nooodepocke PODH, npoexm 20-33-90205.
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®OTODPUBUNYECKUE CBOVICTBA ALITMJIIIUPA3OJIMHOB
KYMAPHUHOBOI'O PAIA

Yenuos JI.A., CetioBa F0.U., Boronun H.1O.,
HUBanos U.B., lororoB C.M., Uuducosa T.A., TpaBeus B.D.

Poccuiickuti xumuxo-mexnonoeuueckuil ynueepcumem um. /{.1U. Menoeneesa,
125047, Mockea, Muycckas niowaow 9,
e-mail: dchepcov@yandex.ru

[Touck HOBBIX coequHEHHH, OONagaomuX QiayopecieHuel B TBepiol (a3ze 1 OIHOBPEMEHHO YYBCTBUTEIbHBIM K MEXaHHYe-
CKHUM U TePMUYECKHM BO3JICHCTBUAM, SIBIISETCS aKTyaJlbHBIM. Takue coeTuHEHUs ePCIeKTHBHBI /I IPUMEHEHHS B ONITHYECKON
3anucu MHGOPMAIH, CEHCOPax, B TEXHOJIOTUAX opranndeckux ceeronuonos (OLED).

B noknazne cooOimaercst 0 AeCSTH alWINUPa30IMHAaX KyMapuHOBOTO psijia:

R =H, Me;

R'=H, OH;

R? = H, NEt;

R*=H, Me, OH, OMe;
R*=H, OEt

Bb110 00HapyKEeHO, UTO NaHHbBIE COEANHEHUS 001a1al0T BEICOKOMHTEHCHBHON ()IyopeclieHIINe! KaK B pacTBOPE, TaK U B TBEP-
noii pase'?. MeromaMu KBAHTOBO# XMMHH YCTAHOBIECHO, YTO KIFOYEBYIO POIb B POTOPUIMIECKUX CBONCTBAX COEMMHCHHI UTPAIOT
MEKMOJIEKYIISPHBIE TT***T-B3aNMO/IEIICTBHSI.

Kpome Toro, nokaszaHo, 4TO COEAMHEHHsI MIPOSIBISIIOT TEPMO- U MEXAHOXPOMHBIE CBONCTBA, @ MEXMOJIEKYISPHBIC TT***T-B3aUMO-
nedcTBrs 00yCIaBIUBAIOT ISl HUX CONBBATO- U BAIIOXPOMHBIC CBOMCTBA%. [loydeHHbIe pe3ybTaThl CBHICTENBCTBYIOT O BO3MOX-
HOCTH UCTIONB30BAHUS STHX COSIMHEHHUH JUTS pa3paOb0TKN CEHCOPOB, a TAKXKE B TEXHOJIOTHAX oprannieckux cseronuonos (OLED).

JIuteparypa

1. Traven V.F., Cheptsov D.A., Mamirgova Z.Z., Solovjova N.P., Martynenko V.M., Dolotov S.M., Krayushkin M.M., Ivanov I.V.
Photochemistry and Photobiology, 2020, 96, 798.

2. Traven V.F., Cheptsov D.A., Svetlova J.I., Ivanov I.V., Cuerva C., Lodeiro C., Duarte F., Dunaev S.F., Chernyshev V.V. Dyes
and Pigments, 2021, 186, 108942.
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HOBBIE KOMIIVIEKCbHI PD/NHC HA OCHOBE
AMMUWHO-1,2,4-TPUA30J10B, CTABUJIBHBIE
B BBICOKOOCHOBHBIX CPEJIAX

Yepuenko A.1O., KyrsipeB B.B., AcraxoB A.B., Yepubimes B.M.

FOoicno-Poccuiickuii Tocyoapcmeennsiii nonumexuudeckuti ynusepcumem (HIIH) um. M. U. [Ihamosa,
346428, Hosouepracck, yn. Ilpoceewenus 132
chernenko.andrew@mail.ru

B mpucyTCTBUM CHIIBHBIX KHCIOPOACOAEPIKAIMX OCHOBAHUH OOJIBIIMHCTBO KOMIUIEKCOB Nayuiaaus ¢ N-reTepolHKINYeCKUMU
kapoenamu (Pd/NHC) paspymarorcs ¢ paspsisoM cBsizu Pd-NHC mo mytu O-NHC codertanus, 4To ABJISIETCS BaXHOM MpoOiieMoit
U1 TOMOT€HHOIO Karanusa'.

Hamu BriepBble nokazano, 4yro nonusauusi NHC nuranna npuBoauT K cyniectBeHHOW cradbunuzarmu csisu PA-NHC u npensit-
ctByet mporekanuio peaknuu O-NHC coueranust.” Ha ocaoBe 3-RNH-3amerennsix (R = anmn, apu, ankun) 1,2,4-tpua3on-5-uiu-
JICHOB, HOHU3HUPYIOIMXCS B IPUCYTCTBUE OCHOBaHMUIA, pa3padoranbl HoBbie PA/NHC komruiekcsl, cTaOMiIbHBIE B BHICOKOOCHOBHBIX
cpenax. [Tony4yeHnHsle komruiekcsl (Hanpumep, 1a,b) B MmopensHo# peakunu Cy3yku-Mustypsl B ipucytctBun KOH u oGecrieunsa-
10T Oonee Bbicokue (6osiee yeM B 2 pasa) 3HaueHus TON, yem kommekchl PA/NHC 6e3 RNH rpynmsr uiu PA(OAc), (puc. 1).

=, B X w5 ~BIOHE g 25 mome [Pd) =
| e |‘_,,;J KOH, Dioxane/H,0 W

80°C, 2h
- Ph
I - p— [ - R— Noo
Pd{OAc), T —Pd-N_ 2 r". Pd-M ) N ~Pd-N,
N ) Hog e PR g
Bn Bn H Ph
2 1b

100

e, Lo 01

W Upkn 1 Upen 2 mUWen 3 W Uukn 4

Brixog, %
5828

Pucynox 1. Cpasnenue kamanumudeckou axkmusnocmu coedunenuti 1a u I1b ¢ Pd(OAc),
U KOMNAEKCOM 2 8 YCI08UAX PeYUKIUHEA KA ATU3AMopd.

JIuteparypa

1. Chernyshev V. M., Khazipov O. V., Shevchenko M. A., Chernenko A. Yu., Astakhov A. V., Eremin D. B., Pasyukov D. V.,
Kashin A. S. and Ananikov V. P. Chem. Sci., 2018, 9, 5564.

2. Chernenko A.Yu., Astakhov A.V., Kutyrev V.V., Gordeev E.G., Burykina J.V., Minyaev M.E., Khrustalev V.N., Chernyshev V.
M., Ananikov V. P. Inorg. Chem. Front., 2021. 8, 3382.

Paboma evinonnena npu gunancosou nooodepoicke PH®, npoexm 19-73-10100
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KHHETHYECKOE PA3JIEJIEHUE 6-3AMEIIEHHBIX
3,4-IUT'NAPO 3-METWUJI-2H-[1,4] bBEH3OKCA3UHOB B
PE3YJIIbTATE AIHIUWJIMPOBAHUA XJIOPAHI'MAPUIOM (S)-
HAITPOKCEHA

Yyaaxos E.H., KopoaeBa M.A., Cagperaunona JLI., Tymamos A.A., Jlesut I'.JI., Kpacuos B.II.

HUncmumym opeanuuecxkozo cunmesa um. M.A. Ilocmosckozo YpO PAH,
620108, Examepunbype, y1. Coghou Kosanesckoii 22/20
e-mail: chulakov@ios.uran.ru

[IpoBeneHO U3yUeHUE KUHETHUCCKOTO PA3JICIICHUS PAlEMUYECKIX 3-MeTHI-0eH30Kca3uHOB 1-4 xmopanruapuaom (S)-Hampok-
ceHa (5) B Ka4eCcTBE XUPAIBHOTO pa3/eIAIONIero areuTa B nuxiaopmerane npu +20 °C. Pe3yabsrarsl quacTepeoCceIeKTHBHOTO allkIH-
poBanus (de obpasyromuxcs (S,S)-aMUI0B U ee Henpopearuposasiiero (R)-amuna) onpezaenensl meronoM BOXKX. Oto no3Bomnmio
paccuntarh (GaKTOp CEJICKTUBHOCTH S, MPEACTABIIAIONINI COO0 OTHOIICHHE CKOPOCTEH peakiuu OBICTPO U MEAJICHHO pearupyro-
IIMX SHAHTHO-MEPOB cyOcTpara, s =k, /k. . YCTaHOBIECHO, UTO CTEPEOCEICKTUBHOCTD AUITHPOBAHIS XJIOPAHTHAPHIOM 5 3aBHCHT

fast " “slow
OT NpUPOAbI 3aMECTUTCIIA B 6-M IOJ0KEHUH 3-MeTHJIOEH30KCa3UHOB 1-4.

i X X
+
+20%C By M I MH
O_,/l-‘ MeO O Ay Me O it

1-4 ﬂ.ﬁ axa. (S, S)amun (R)-1-4
T4-86% de 58-T4% ae

1 X = H, dhakTop cenexkTreHocTH 5= 12
2 X = OMe, chakTop CENeETUEHOCTH 5= 13
3 X = NO;, chakTop cenexkTUBEHOCTH s = 17
4 ¥ = Cl, haxkTop CenekTHBHOCT 8 = 29

ITpoBeneno kBanToBO-xuMnueckoe DFT-monenmuposanue nepexonHsix cocrosuauid (IIC) B peaknmsx amuHoB 1-4 ¢ xsopas-
runpunom 5. na yposre teopun CPCMC-CH,Cl-B3LYP-D3-gCP/def2-TZVP//B3LYP-D3-gCP/def2-SVP. Ilokazano, uro B I1C
npeobnagaonux (S,5)-aMuI0B Peann3yloTcsl apOMaTHIECKHE B3aUMOJICHCTBHSI pEareHTOB 10 TUITY T-T-CTEKHMHTa. BrraucieHHsie
3Ha4YeHHs (paKTopa CeIEKTHBHOCTH XOPOILIO COMIACYIOTCS € IKCIIEPHUMEHTAIBHBIMH 3HAUYCHUSIMH.

Paboma evinonnena 6 pamrax cocyoapcmeentozo 3aoanus AAAA-A19-119011790134-1.
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HOJYUYEHUE HOBBIX ®TOPUPOBAHHLIX ITUPPOJIOB
N UX OYHKIHNOHAJIN3ALIUA

Ilamb6ajiosa B.D., lapkoBuu P.B., Annomnn A.C., Henaiinenko B.I.

Mocrkosckutl cocyoapcmeennsiii ynugepcumem um. M.B. Jlomonocosa,
119991, Mocksa, Jlenunckue eopwt 1c¢3,
e-mail: vshambalova0O0@gmail.com

OnHOH M3 KIIIOUEBBIX MPOOJIEM B CHHTETHYECKOH XUMHHU (hTOPCONEPIKAIINK COCAMHEHNI U METUIIMHCKOW XUMHH SIBIISIETCS CO-
37IaHUE MOJIEKYJl, UMEIOUIMX aToM ()TOpa B CTPOTO 3aJlaHHOM IOJIOKEHHH MOJeKynbl. [Ipu 3ToM Hambosee ynoOHBIM MOIXOIOM
SIBJISICTCS MCIIONB30BaHIE (HTOPCOACPIKAIINX CTPOUTEIBHBIX OIOKOB JUTS CO3MAHUSA TaKuX CTPYKTyp'. [TupponsHOe Sapo sBIseTcs
CTPYKTYPHBIM (h)parMEHTOM MHOXECTBa OHOJOTHYECKH aKTHBHBIX coeanHeHui?. KpoMe TOro, mUppoIbl HIPAIOT BaXKHYIO POJIb B
CHUHTETUYECKON XUMHHU KaK CTPOUTENIbHBIE OJIOKH JUIS TOCTPOSHHUS Psilia LIEHHBIX CTPYKTYP, TaKuX Kak qunuppomeransl, BODIPY's,
nopQupuHbI, U T. 1.

JlanHast paboTa NOCBSILEHA CEeJIEKTUBHOMY CHHTE3y MOHO(QTOPHPOBAHHBIX IIUPPOJIOB 2 HA 0CHOBE P-(TOp-PB-HUTPOCTUPOIIOB MO
peakiuu baprona-3apaa (Cxema 1). [TonoOpaHb! yCIIoBHsI, 00€CIIEIMBAIOIINE BEICOKUE BBIXOIBI MMPOAYKTA 2 U BBICOKYIO CEJICKTHRB-
HocTh peakuuu. [Tonyuena cepust HOBBIX B-(DTOPUPOBAHHBIX MUPPOJIOB, KOTOPBIE IPECTABISIOT COOON BeCbMa IPHUBJIEKATEIbHBIE
CTpouTENbHBIE ONIOKH JJ1s CUHTe3a ropupoBaHHbIX opdupruHoB 1 BODIPY.

A ome b o

DBU, DCM,0°c E1O:2C E‘OEC
’ 2
up to 77 % up to 16 %

Cxema 1. Peaxyusi bapmona-3apoa meosicdy p-pmop-f-numpocmuponamu u Smuruzoyuanoayemamom.

[Noxa3ana BO3MOXKHOCTE (D)YHKIIMOHATH3ANUH UPPoJioB 2 (Cxema 2).

i An T Avc T
" T
Xo=- R
Et0,C Et0,C~ N N
2 H 2 H EtO,C k2
0 0 = . N=
R'= -4 ~{ : NOy: CI: Br: | R:= §—CH3~'_/_\\:,>- A\
H  CF;

Cxema 2. Qynuxyuonanuzayus nuppona 2
Jluteparypa

1. Kondratov, 1.S.; Tolmachova, N.A.; Haufe, G., Eur: J. Org. Chem., 2018, 3618-3647
2. Somnath S. Gholap., Eur. J. Med. Chem., 2016, 110, 13-31

Paboma evinonnena npu gunancosou nooodepocke PODU, npoexm 20-33-70132.
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ONTUYECKHUE CBOHMCTBA
IHEHTAOEHUJI®OCPOJOKCHUI0OB B KOHTEKCTE AIE
N ACQ DDPDPEKTOB: BAJIAHC MEKAY ’KECTKOCTBIO U
I'NBKOCTBIO ®OCPOJOBOI'O HUKJIA

Hlaiiayma PP, Taxymko A.C.,* Ilennak E.O.?

‘Uncmumym opeanuueckou xumuu um. H.J[. 3enunckozo Poccuiickoii Akademuu Hayx,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: ruslan.shaidullin@chemistry.msu.ru
*Mockosckuil 2ocydapcmeennuiil ynusepcumem um. M.B.Jlomonocosa,
117571, Mockea, Jlenunckue eopwi 0. 1.

[pu u3yuennn 1,2,3.4,5-nenrapenundpocdonokcuga (PPPO) Obu10 mokazaHo, 4TO KIFOYEBYIO POJIb B JOCTHIKEHUH MOBBIILIEH-
Ho# smuccuu nipu arperanun (AIE addekr) umeeT orpannueHHoe ABMKeHUE neprdepruuecknx (HEHIIBHBIX TPYII B KpUCTaILTe'.
HHTEpecHBIM BOIIPOCOM SIBIISIETCS] TO, HACKOJIBKO BBIPAXKEH 3TOT 3P (PEKT B CTPYKTypax, OJIM3KUX MO CTPOSHHIO, HO YK€ HMEIOIINX
JPYTYI0 KOHBIOTALIUIO 3JIEKTPOHOB.

Cpenu pa3inyHBIX TPOM3BOAHBIX (ocdosia MBI cOCpeaoToumIn Haie BHuManue Ha 1,2,3,4,5-nenradenmidpocdone (PPP), u
auruaponentapenm-pochonokcune (H2ZPPPO). JlanHoe coennHenue uMeer crpoeHue aHanorndynoe PPPO: kxonbloranuio m-3-
JIEKTPOHOB, CBsI3aHHBIX C (hocopoMm u Hannuue nepudepudeckux GEeHWIBHBIX TPYII 38 UCKIIOYEHUEM TOTO, YTO MSTHYICHHBIH
TeTepOLMKII YK€ He 001a1aeT apOMaTHIHOCTBIO.

B a3710ii paboTe CHHTE3UPOBAHBI M OXapaKTEPH30BaHBI TPH MPOU3BOIHBIX TeTeponukindeckux coemauneHuss PPP, PPPO u
H2PPPO. PPP, PPPO u H2PPPO neMOHCTpUPYIOT IIMPOKHUI [1ana3oH BapbUPOBaHUs ClieKTpa (UIyopecleHInH B BUAMMON 00J1a-
CTH, YTO JIOCTUTAETCS IIyTeM U3MEHEHHUS] KOHBIOTAIIMY 3JIEKTPOHHOW INIOTHOCTH B TETEPOLIMKIMYECKOM SJIpe NIPU BHIOOpE CHHTE3a
marepuanoB. H2PPPO naer ¢unyopecuenuuio B cuneit oonactu Buaumoro criekrpa (Amax=410 um), a PPPO (Amax=510 um) PPP
(Amax=470 HM) U3JIy4alOT B OPAHXEBOH U JKEJITOU 00JIACTIX COOTBETCTBEHHO.

PPPO u PPP nposieisitor ciiabyro (GayopecieHIIu0 B pacTBOPE, HO MOTYT CHJIBHO (NIyOpeCIUpOBaTh B arperipOBaHHOM CO-
CTOSIHUM TIpH (POTOBO3OYKAECHHH, 1eMOHCTpUpYs odeBuaHbIe XapakTepucTuku AIE. Tak OF(KBaHT. BbIX0/1) B TBEPAOM COCTOSHUU
cocrasisiet 0,42 u 0,33 st PPP u PPPO coorBerctBenHo. [1pu stom s H2PPPO cocrosiuuit u3 docdonoBoro uukia u msitu
(ennnbHbIX 3amectuteneil, kak y PPP u PPPO ne HaGmonaercs oxunaemoro addexra AIE. Onnaxo s H2PPPO ne nabmonaercs
u tyuienust ¢uryopecueHunu npu arperuposannu (ACQ sddexra), xors umeercst sHaunrtensHbli @F 0,17 B pa30aBieHHbIX pacTBO-
pax.

Jlureparypa
1. Sanji T., Shiraishi K., Tanaka M., Org. Lett., 2007, 9, 3611.

Paboma svinonnena npu punancosoii noooepoicke PH®, npoexm 19-73-20124.
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CHUHTE3 U CAMOOPI'AHU3ALIUA AHTUMUKPOBHDBIX
AMOPOUPUJIBHBIX MTPOU3BO/JHBIX U3ATHUHA HA OCHOBE
1,4-INAZABUILINKIIO[2.2.2]OKTAHA

Llaiixyraunosa 3.M., [Tamuposa T.H., bornanos A.B., Muponos B.®.

Huemumym opeanuueckoti u ghusuuecxou xumuu um. A.E. Apoyzosa ®HUI] Kazanckuii nayunsii yenmp PAH,
420088, Kazanw, Ax. Apoy3osa 8,

e-mail: shajhutdinova.z@mail.ru

OnHON U3 CcTparerdil yay4qlieHHss aHTUMUKPOOHOIH aKTUBHOCTH HETOKCHMYHBIX aM(pHU(UIBHBIX COCIMHEHUH SIBISIETCS CO37a-
HHE CylpaMoJIeKyJsIpHbIX ancamOIeil Ha ux ocHoBe. KBarepHnuzoBaHHble pon3BojHbie 1,4-n1u3aduimkiol2.2.2]okrana (DABCO)
00J1a/1a10T OTIINYUTEIBHBIMU 0COOEHHOCTSIMU B arperallioOHHOM ITOBEJCHUHM M HU3KOH TOKCHYHOCTBIO. M3aTHH siBisieTcs: ynoOHOM
1aTOpMOii JIsl CUHTE3a COEAMHEHUH, MPOSIBISIFONIMX OHOJIOTMYECKYI0 aKTHBHOCTb, 3a CUET HAaJMYHs JBYX PEaKIMOHHBIX [EH-
TPOB — KapOOHMIILHO I'PYIIIBI B TIOJIOKEHUH 3 ¥ SHJOLMKINUECKOTO aToMa a30Ta.

B nanHO# pabote ObLT OCYIIECTBICH CHHTE3 MPOU3BOAHBIX N3aTHHA, COlEPKAIINX KaTHOHU3UpoBaHHbIH (pparmenT DABCO u
3aMEeCTHUTENH Pa3InYHOM JUIMHBI B TONIOKeHUU 1 U pa3znuyHoi npuposs! B nonoxkenuu 5 (DABCO-Is-n-R).

O N
N ‘\3._/@
0
R a @ R N-NH @
0 + HNNH N Br
N 20N~ @ EtOH, 78°C o
) © CF,;COOH eat. N
CH Br \
wen CLIH”n—]
Is-n-R R= CH}, H. (_l DABCO-1s-n-R

n=10,12, 14, 16, 18

ITponecc camoacconuanyy MOTyYeHHBIX COSANHEHHI UCCIIeIOBaH METOAMH TEH3HOMETPUH, KOHAYKTOMETPHUH, TMHAMHYECKO-
TO paccesiHus cBeTa U criekTpodoromeTpuu. Kpurnueckas kormentpanus accounanun DABCO-Is-n-R Ha nopsmok HiKe, 4eM s
kiaccudeckux [TAB. ComobnnmmsannonHas emkocts DABCO-Is-n-R B otHOmennu Cynana I Bo3pacTaer ¢ yBenndeHHEM JUTHHBI
QIKWIBHOW LIETH OT ASUMJIBHOTO ITPOU3BOAHOIO K €r0 OKTaJeIIIBHOMY aHaJory B 2.5 pasa.

Haunbonee 3¢ exTHBHBIM aHTUMHKPOOHBIM cOeMHEHNEeM B oTHomeHnH S. aureus u C. albicans ssnsercs DABCO-Is-12, 3na-
gernss MUK kotoporo Hike, 4eM I pernaparta MEPAMHUCTHH U TPUMETHIAMMOHHEBBIX MPon3BoaHEIX [s-12 1 DABCO-12.

Asmopwt 6razooapam LIKII-CAL] @UL] KazHI] PAH 3a mexHuueckyo no00epicKy npo8eoeHHbIX UCCLe008aAHUII.
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3-AMHUHO-4-OEHUIITUPU/IUH-2(1H)-OHbI -
HOBBIE JIIOMUHUCHEHTHBIE KPACUTEJIN 115
NUMMYHO®EPMEHTHOI'O AHAJIN3A

Hlanayekac A.JL,?* Illaraaun FO.B.,° llyouuna B. C.,° 3aonoukuii FO. A.," Uepnenko C. A.,?
Camconenko A. JI.,* Koctiouenko A.C.,»* ®duciok A. C.*»*

Oml’TY, 644050, Omck, np. Mupa, 11
e-mail: a.l.shatsauskas@chemomsu.ru
SUTOB PAH, 142290, Ilywuno, yn. Hncmumymckas 3
‘Oml’Y um. [{ocmoescrkoeo @.M., 644077, Omck. np. Mupa, 55a

HNMmyHO(pEepMeHTHBIE METO/IbI aHaJIM3a HALUIM NIMPOKOE NMPUMEHEHHE /ISl JAMArHOCTHKH MAaTOreHOB, B TOM YKCJIE BUPYCOB.
OpHuM 13 HauboJIee YacTo UCIoJb3yeMbiX (hepMeHTOB B IDA siBiisiercs nepokcunasa xpena (HRP).

[MpensoxxeHsl TpH MoAX0A K CUHTE3Y 3-ankwiaMiuHO-4-¢ennnmupunut-2(1H)-oHoB 4,5, 0CHOBaHHBIE Ha IIEJIOYHOM THAPOIIN3E
1-aJIKMITOKCA30JI0MMPHIMHOB 2, BOCCTAHOBIIEHUH OKCA30JIONUPUANHOHOB 1,2 GOprUApHIOM HATPHUS U BOCCTAHOBJIEHHOM aMHHHUPO-
BaHMU apOMaTHYECKUX aJbAETH0B OOPTUAPHUIOM HATPHUs B IPUCYTCTBUM 3-amMuHONMpHIUH-2(1H)-oHa 3.

Fh

HalR, KI N
/\= oo, ML =0
DMF, A Me™ "N™ "0 2 NaBH,_ AICI;
NaOH J NaOH \n—u—‘. A
l Hy0.A H,0.A

1. ArCHO,
Ph HCO:H, Ph R
2. NaBH N
o NH: 4 N
I dmxane |
Me N (o] 3 Me N [#] 5
H H

R =H, Et, CHzPh, CHz-2-Th, CHz-2-Fur, CH2C‘.H20H. CH2CH2{OChaCHzInOMe, n = 1-3

Jlns cuHTE3UpOBaHHBIX COENUHEHUI 3aperUCTPUPOBAHbI NEKTPOHHBIE CTIEKTPHl. MaKCUMyMbI NMOTJIONIEHUS COeqUHEHuH 3-5
nexar B obnactu 320-339 HMm, a ucnyckanus npu 443-492 M, KBaHTOBBIH BBIXOJ JOoMHUHecueHInH nocruraer 0.72. MccnenoBaHo
TOBEJICHUE OTUX COEIMHEHUH B MOZIeNbHON cucteme 30HA — H O, —HRP. [Ipn oxucieHnH KPaCUTENHN TEPSIOT JTIOMHHECLCHTHBIE
ceoiictBa. Conepsxanne H,O, u HRP B cMecu ObLIn onpeziesiensl M0 3aTyXaHUIO JIIOMUHECHEHIMH. KuHeTHYeCKHe 3aBUCMMOCTH
30HA-H,0, n 308a-HRP Hocat nunelinblii xapakrep, a npenensl ooHapyxenus HRP u H O, nexar B HAaHOMOJISIDHOM JiMana3oHe
KOHLIEHTPAIHH.

Paboma evinonnena npu gunancosoui noodeprcke PH®, npoexm 19-13-00273.
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HOBBIE AEHAPUMEPOIIOJAOBHBIE TUAKAJIUKC[4]
APEHbBI: CUHTE3 U ACCOLMALIUSA C JHK

Hinadues U.J., MoctoBasi O.A., [lagus I1.J1., CroiikoB U.W.

Kaszanckuit (Ilpusonsicckuil) ¢pedepanvhvtii ynusepcumem, Xumuveckuti uncmumym um. A.M. Bymnepoasa,
420111, Kazanw, yn. Kpemnésckas 29/1,
e-mail: shiabiev.ig@yandex.ru

Ha ceropusimnmii nens JJHK ocTa€rcest 30710ThIM CTaHAAPTOM JIJIS1 CYIIPAMOJIEKYISIPHONM XMMUHU: BEICOKOE CPOJCTBO KOMILIEMEH-
TapHBIX HyKJICMHOBBIX OCHOBAaHHH, XpaHEHUE HH(POPMALIUHU Ha CTPYKTYPHOM YPOBHE, IPOrpaMMHUPYEMbIE Ha YPOBHE MOCIIEA0BATENb-
HOCTH HYKJIEMHOBBIX 0cHOBaHM# (yHKumu. [IHK HaXomut npuMeHeHre B LIeJIOM CIIEKTPE HAIPaBJICHUI — B COCTaBE KaTajlu3aTopoB,
KaK CTPOHUTEJIbHBIC OJIOKH B CYIIPAMOJICKYJIIPHON XUMHH U MaTCPUAIOBEICHHUHN, KaK PEICNITOPHbIC (PPArMEHTHI ¢ YHUKAJIbHOMN 4yB-
CTBUTEIBHOCTHIO, B TEHHOW MH)KEHEPUH U T€HHOM Tepaluy, a TakKe B Ka4eCTBE TECTOB HAa TeHETHYECKHUE OTKJIOHEHHS U POJCTBO.

KoMIutekesl MexXly HyKICUHOBBIME KHCIOTAMH M MaKPOMOJICKYJIaMH MIPAIOT BAXKHYIO POJIb BO MHOTHX OMOXHMHUYECKUX MPO-
Leccax, Takux Kak MOJIEKYJISIPHOE paclio3HaBaHUe, OMOJIOTHYECKHH TPAHCIIOPT, PETyIIALUs TPAHCKPHIILMK U JIOCTABKa JIEKapCTB.
B Hacrosiiee BpeMst HanOosee NIMPOKO UCCIIEYEMbIMU SIBJISIFOTCS] KOMIUIEKCHI HYKJIEWHOBBIX KUCIIOT C JIMIIOCOMAaMHU, Pa3IMYHBIMU
KaTUOHHBIMU JIMHEWHBIMH TOJIMMEpaMUu U AeHIpuMepaMu. JleHIprUMephl SBISIIOTCS TMPUBIEKATEIbHBIMA MaKPOMOJIEKYIaMH st
ces3biBanus JIHK u3-3a koMOMHAIMK CBOHCTB, KOTOPBIC OTIIMYAIOT MX OT JPYTUX KJIACCOB MOJUMEPOB. J[eHaprMepbl MOHOTUCTIEPC-
HBI, CTAaOMIIBHBI, 00JIa/IAI0T CPABHUTEIBHO HU3KOH BSI3KOCTHIO IIPH BHICOKOM MOJIEKYJISIPHOM BECE M MHOKECTBOM KOHIIEBBIX I'PYIIIL,
KOTOpbIE MOTYT ObITh HOHU3UPOBAHbI, TO €CTh MOT'YT 3((EKTUBHO CBS3BIBATh OOJIBILIOE YUCIIO TEHETHYECKOTO MaTepuania.

B nanHoi#t paboTe ObLTH CHHTE3UPOBAHBI JCHIPUMEPOIIOT00HBIC MAKPOIIMKIIBI IEPBOM TeHEPAIIUH Ha TUIaT(GOopMe THAKATUKC[4]
apeHa, coJiepiKalliie aMUHHBIE TEPMUHAIBHBIE TPYIIBI, B TPEX PA3IMYHBIX KOHOUTYPALUSIX — KOHYC, Yacmuinblii KoHyc v 1,3-anvb-
mepnam. bblla U3ydeHa accorMaIus moay4eHHbIX MakpoukiIoB ¢ JIHK u3 Mook nococs Mmetonamu YO u GuryopeciieHTHOM CrieK-
TPOCKOIIHH, CIIEKTPOCKOINH KPYTOBOTO IUXPOU3MA, IPOCBEUMBAIOIIEH 3JIEKTPOHHON MUKPOCKOIIHH.

Paboma svinonnena npu gpunarncosoti noooepoicke PH® (npoexm 21-73-20067) u epanma Ipesuoenma Poccutickou @edepayuu
0J131 20CY0apCmMEeHHOU NOOOePHCKU 8edyuux Hayunvlx wikon Poccutickou @edepayuu (HII-2499.2020.3).
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UCCJEJOBAHUE 3JEKTPOHHOM CTPYKTYPHI JIBYX
CUMMETPUYECKHU HE3ABUCHUMBbIX MOJIEKYJI
B KPUCTAJIVIE METUMA3OJIA

Hlreiinroasu C.A., @aisynaun P.P.

Hnuemumym opeanuueckoii u ¢husuyecxou xumuu um. A.E. Apoyzosa ®HUL] Kazanckuii nayunsiii yeump PAH,
e-mail: sergey.shteingolts@yandex.ru

B pabote BbINOIHEHO peHTreHoAn(PaKIHOHHOE UCCIeoBaHue nojauMopda MeTumaszona ¢ Z = 2. Tomosjorndeckuii aHamu3
SKCIEPUMEHTANBHOM MIEKTPOHHOI MIOTHOCTH MO3BOJMI BBIABUTH Pa3lIM4Msl B PaclpenelCHUH 3apsIoBOI MIOTHOCTH THOMOYe-
BUHHBIX ()parMEeHTOB JIBYX MOJIEKYJI, 00yCJIOBIEHHBIE, IPEX/E Bcero, dhdeKTaMmu yrakoBKH. AToM cepbl S(1a) JeMOHCTpUpYET /iBe
JIOKAJIN30BaHHbIE 00JIACTH MOJIOKUTENBHON IepOpMALIMOHHOI IIJIOTHOCTH, B TO BpeMsi Kak atoM S(1b) seisiercst 6onee nuddy3HbM
C TIOJIOKUTENBHOM JiehOpMaIllIOHHOM TIOTHOCTHIO, IPHHUMAIOLIEH TopouaanbHyto ¢popmy. B otinyue ot S(1a), napa HOII atoma
S(1b), HaiineHHas myTeM ONpejeNieHns] 00NacTell KOHIEHTPAMK 3apsia BaJICHTHOH 000JO0YKHM, 3HAYUTENILHO MCKaKeHa U Oolee
MOBEPHYTa OTHOCHTEJILHO MOJIEKYIsIpHOH 1utockocTu. DFT pacuersl B kpucrasuie u B Ta30Boi (ase 11 Aumepa TakKe MoATBep-
KIIAIOT HAJTMYUE NCKAXXEHUH BaJIEHTHBIX 000JI0YEK aTOMOB CEpbI, OJJHAKO MEHEee BhIpayKeHHbIE. bl BhISABIEHBI apTe(aKThl upes3-
MEPHOTO HCIOJIb30BaHuUs TN00 npenedpekenus kodddurrentamu [ pam-I1lapise, 4To oTpa3mwiock B mosBieHHH «JI0KHBIX» KT (3,
+3) narutacuaHa 3JEKTPOHHOM IJIOTHOCTH WIIM paclieruieHny UcTuHHbIX. [ToBopor HOI, aHanu3 GyHKIMK MCTOYHUKA U 3apsi/ibl
aTOMOB YKa3bIBAIOT HA yMEHblIeHHEe nopsijika ceasu C=S u yBenuyenue BKiana kaHoHuueckodl cTpyktypsl [CH,~IN®=C-S© B
n-conpspkeHue. Taxke B paboTe OMucaHbl MEKMOJICKYIIIPHBIC Bomopoanbie cBsi3u N—H: S u B3aumoaeticteust C=S--S=C mo tumny
«TOJIOBa-K-TOJIOBEY.

Paboma svinonnena npu ¢unarncosoii noooepoicke PH®, npoexm 17-13-01209.
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CHUHTE3 JIBOHHBIX NO-JIOHOPHBIX CUCTEM HA
OCHOBE 1,2,5-OKCA/IMA30JI-2-OKCHU 0B U 5S-UMHHO-
1,2,3-OKCAIUA30JIOB

Ilyeaes A.Jl., Kunaun E.C., ®epurar JLJL.

HUncmumym opeanuueckou xumuu um. H.J[. 3enunckoco PAH
119991, Mocksa, Jlenunckuii npocnexkm 47
Mockosckuil eocyoapcmeennbiii ynusepcumem um. M.B. Jlomonocoea, xumuuecxuil ghaxyiomem,
119991, Mockea, Jlenunckue eopwi, 1 c.3
e-mail: aleksandrbrauerl7@gmail.com

DK30reHHbIe JOHOPHI oKkcHaa a3ota (1), cpean KOTOPBIX M3BECTHBI HUTPOTIHIIEPUH M aJIKUITHUTPUTHI, KaK MPABHUJIO, CKIIOHHBI
BBI3BIBATH HUTPATHYIO TOJNEPAHTHOCTH. JIiist moyuenuss NO-IOHOPHBIX CTPYKTYp, 00JaJaroNMX YIyYIIEHHBIM (apMaKogorunde-
CKUM TpO(UIIEM, BCE Yallle UCIIOIb3yETCsl METO MOJIEKY/ISIPHON TMOPHIU3AINU PAa3IMYHBIX COEANHEHUM ¢ U3BECTHOM (hapMaKo-
JIOTHYECKON aKTMBHOCTBIO. B Hacrosieil pabore B KaueCTBE M3BECTHBIX (pparMeHTOB ObLIH BRIOpaHbI 1,2,5-0Kcaaua3oi-2-0KCu
(pypoxkcan) u 1,2,3-0okcanna3on-5-uMuH (CUIHOHUMUH).

B xome ucciemnoBanuii OblT pa3paboTaH METOM MOAYYEHHs CTPYKTYpP, OOBEIMHAIOMUX (DYPOKCAHOBBIA U CHIHOHHMUHOBBIN
(parMeHThI IOCPEACTBOM OKCHITHIBHOTO JINHKEPA.

HaN
= MO E'L‘fp = HO'ﬁNHZ i}
Y 2 1)PhSH; EtN; MeCN S \ ) NaH; THF A R\)__(C'
0NN 2)H;05 CFsCOOH ~ g NN -10°C oN_ N
68-95% -0 54-92% "0
- N
=M MNH a0
Br._-~ X R\—/D_f '\___;:: NOBF, _ R\_-_/G__/ NE"é}- )
Nal;K;CO3 o N’ '\ CF3CO0H; 0°C — \ /L NH; BF 4
MeCN: r.t. F0 80-95% O Mo
75-91%

R = Ph 4-MeQO-CgH, :4-F-CgHy, 4-CF3-CgHy; n-Bu

[Tony4ueHHbIE CHAHOHUMHUHOBBIE COJIM BBOAWIMCH B PEAKIMHU C PA3IWIHBIMHU AIMIMPYIOIUMA areHTaMu, B pe3yabrare Obuia
MOJTy4eHa CepHsl CTPYKTYP, oOmre GopMysbl KOTOPBIX NPEICTABICHbI HIKE.

H

O_ N O_ Ph o_ o0
R 0 Y O R 0O Y R Y
N O
‘M\\\N\ﬁj_ Cl _M\\\,\H\N —M\\\'\”\N 7
O’+\O/ N’ O’+\O/ N’ O/+\O/ N’
45-84% 40-68% 44-87%
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CHUHTE3 9,10-AUTUAPO-5H-BEH30|[ (]
N30XUHOJIMHO[1,2-G][1,7]HA®TUPUINH-5,7(6 H)-ANOHOB

lllysanoe B.1O.,* Yepuenko C.A.,* ®uciok A.C.*°

*OmcKull 20Cy0apCmeeHHblll MeXHUYeCKull YHugepcumen,
np. Mupa, 11, Omck 644050, Poccus,
e-mail: fisyuk@chemomsu.ru
SOmckuit 2ocyoapemeennulit ynusepcumem um. @. M. Jlocmoesckozo,
np. Mupa, 55a, Omck 644077, Poccus

[Mupuno[2,1-a]u30XMHOIMHOBAS CUCTEMA SIBJISIETCS] BAYKHBIM Ie€TEPOLIMKIMYECKUM KapKacoM, KOTOPbI MOYKHO HaliTH BO MHOTHX
OHMOJIOTMYECKH aKTUBHBIX COSTMHEHHSX. 1,2

B Hacrosimieit pabote u3ydeHO B3amMOJCHCTBHE a3nmakToHa 1° ¢ JerkoAoCTymHbIMHU 3,4-TUrHApOU30XHHOMMHAMH 2,%° KOTO-
poe MPUBOIUT K NPOU3BOMHBIM 2H-mpuzo[2,1-o]uzoxunonuna 3. 9,10-durunpo-5H-6en3o[cluzoxunonuno| 1,2-g][ 1,7 Hadtupu-
IMH-5,7(6H)-110oHBI 4 TIOJTy4YeHbI KUIISTYeHHEM COOTBETCTBYIOIINX COSNUHEHUH 3 B ripasuHTuapare ¢ Boixonamu 92-95% (Cxema 1).

|;.'- ﬁ‘l] I‘HNI
© \[ J\,-=
o a ]
@0 | |
oM 97~ M-#~0 ,@ &D
EAIOV [CHyCHLCORO ph_fo*% . HO4C " @
H L X M
e, B © MeCN _ R N‘r‘ NHANHZHO R (“I "
R? , ;2 reflux 5h Rl | N D o reflus, 5h T N
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R! | R R1 ,_\__,-\—R!' 3 R _p-"'\._Rlln
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r! M~ Mo H50s R ; i
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Cxema 1. Cunmes SH-6enso[cJuzoxunonunof1,2-g][1,7 nagpmupuoun-5,7(6H)-0ouonos

Jluteparypa

1. Kulkarni, S. K.; Dhir, A. Phyther. Res. 2010, 24 (3), 317-324.

2. Sharma, N.; Kumar, V.; Chopra, M. P.; Sourirajan, A.; Dev, K.; El-Shazly, M. J. Ethnopharmacol. 2020, 255, 112736.

3. Puodzhyunas A. S., Kost A. N., Lubas A. A. Pharm. Chem. J. 1973, 7,9, 566-570.

4. Shklyaev Yu. V., Yeltsov M. A., Rozhkova Yu. S., Tolstikov A. G., Dembitsky V. M. // Heteroat. Chem. 2004, 15, 486—493.

5. Moreno, L.; Cabedo, N.; Boulangé, A.; Parraga, J.; Galan, A.; Leleu, S.; Sanz, M.-J.; Cortes, D.; Franck, X. Eur. J. Med. Chem.
2013, 69, 69-76.

Paboma evinonnena npu gunarcosou noodepoicke PH®, npoexm Nel9-13-00273.
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KOIVIEKCBI PYTEHUA C IUT’'AHAAMUA HA OCHOBE
MAJIBTOJIA U ET'O AHAJIOI'OB C MTPOTUBOOITYXOJIEBOM
AKTUBHOCTLBIO

Hlvrros U.A., Kxan H.A., Munaesa E.P., Hazapos A.A.

Mockoeckuii 2cocyoapcmeennulil yrusepcumem umeru M.B.Jlomonocosa, xumuueckuil ¢haxynomem, Kagheopa
MEOUYUHCKOU XUMUU U MOHKO20 opeaHuyeckoeo cunmesa. 119991, Mockea, Jlenunckue copwvl 1 cmp. 3,
e-mail: ia.shutkov@gmail.com

3a nociietHre rojibl 00JbIIOE BHUMAHKE YEJIEHO IPOTHBOOYXO0JIEBbIM COSJMHEHHUSIM PYTEHUsI, KOTOPHIE 110 CPABHEHUIO C IJ1a-
TUHOBBIMH 00JIaJIAIOT PSZIOM MPEUMYIIECTB, HAIIPUMEP, MEHBILIEH 00Ie TOKCHYHOCTBIO M HE 00J1a/Ial0T KPOCC-PE3UCTEHTHOCTHIO
10 OTHOLICHMIO K IUTATHHOBBIM Iperaparam.

OJiuH U3 MOMYNSPHBIX TIOIXOA0B B COBPEMEHHOI! JINTEpaType 3aKIII04aeTcsi BO BBEJCHUH OMOJIOTNYECKH aKTHBHOTO OHOJIOTHYe-
CKOro (hparMeHTa, Takxke MoAuduKalus OKpyKEeHHs PyTEHHUS MTO03BOJISIET KOPPEKTHPOBATh TaKKe BayKHbIE (papMaKOKHMHETHYECKHE
napameTpbl Kak CTaOMUIbHOCTh, BOZOPACTBOPHUMOCTb, JIUIO(UIBHOCTD U PYyTHE.

B nanHoii pabore OynyT npeacTaBieHbl HOBbIE COEAMHEHUS C UMHIA30J1-MOAU(DUIIMPOBAHHBIMI OPraHUYECKUMH JIUTAHIAMHU,
coziepKalMMU TTHPUIMHOHOBBIH (hparMeHT (MajbTol, ajJaMalibToi M THIMAIbTON). KoMIIeKkchl UcCienoBaHbl Ha IIUTOTOKCHY-
HOCTb in Vitro Ha OUOINOTeKe KIETOYHBIX JMHUH paka 4eIoBeKa, N3y4eHa CTa0WIbHOCTh COSMHEHUH U NIPOBEAEH aHAU3 CTPYK-
Typa-aKTUBHOCTb.
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i B
o B, N R Ry~ H,CH;
T Ay Az Ra=CH;, CaHe
| | Ry = H, CHyCsH,
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Paboma evinonnena npu ghunancogoii nooodepoicke PODU, npoexm 19-03-00394.
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N3YYEHUE PEAKIIUU I'AJIOTEHUPOBAHUA
AJIBAEI'N10B U KETOHOB IEPUMHW/IUHOBOI'O PAIA

[llepbaxor C.B., Benaun M.B., lllep6axoBa B.1O., Akcenon A.B.

Cesepo-Kasxasckuil ghedepanvhwiii yHugepcumemn,
355009, Cmaspononw, yn. [lywxuna. 1
E-mail: sshcherbakov@ncfu.ru

Ha npoTsbkeHnu nociaeHuX ABYX JIET Halllel JlabopaTtopreil akTHBHO M3y4YaroTCsl METOIbl CHHTE3a U (PyHKLIIMOHAIIU3AINY PeaK-
LUSMH KPOCC-COUETaHMs, KaTalu3upyeMble MePEeXOAHbBIMA MeTaJUIaMH TaJIoTeH3aMelIleHHbIX |,3-nua3anupeHoB. AHaIU3 JUTepa-
TYPHBIX JIAaHHBIX [10Ka3aJ, 4YTO MEeTOAbI (PYHKIIMAHOIMU3AIMH C IOMOLIBIO PEaKIMi KPOCC-COUYETaHMUs TaJIOTeHIPOU3BOAHBIX 1 H-1ie-
PUMHJIUHOB, KOTOpBIE SABJSIOTCA MpPEAIIECTBEHHUKaMH 1,3-1ua3zanupeHoB, paHee He u3ydaiauch. CHHTE3 rajoreH3aMelleHHbBIX
1 H-nepMUIMHOB OBLT ONUCAH B IBYX CTaThsIX. XO/PKCOH U Xa(Bdii CHHTE3UpOBaIN 2-MeTHI-6(7)-0pOoMIEepHUMUINH 3aMbIKAHHEM
MUPUMHIMHOBOTO IUKIA B 4-0poMm-1,8-Hadrinenanamune’. Kyssmenko u [Toxxapckuii HCCII0BANN XIOPHUPOBAHKE TIEPUMHINHA
U 2-MeTHINepUMHUIIHA Cyabdypuxiopuaom®. [losTomy, mepBoouepeHOM 3a1aueiil Mbl BBIIETH HCCICIOBAHNE BO3MOKHOCTH CHH-
Te3a 0oJiee MMPOKOTro Kpyra 2-3amerneHbix 6(7)-0pomnepumuauaoB. Hamu ObUTH M3yUueHbI peakIiy rajJoreHUPOBAHMUS aJIbICTH OB
1 KETOHOB IIEPUMUIMHOBOTO psfa:

R R
N)\NH N)\NH
Br, Br. Br
(1)) won ~ L
0”7 "R, 07 "R, Ry=H.Me:
R, R, Ro=H,Me.

Ry
N)\NH

N)\NH N)\NH
NBS 70°C
Br Br Br. Br
99
07> R, 07> R,
Jluteparypa

1. Hodgson H. H., Hathway D. E. 141. The preparation and chromoisomerism of 4: 5-dinitro-1-naphthylamine, and some
perimidines and perinones from 4-chloro-and 4-bromo-1: 8-naphthylenediamine //Journal of the Chemical Society (Resumed). —
1945. — C. 543-545

2. Kuz’menko V. V., Pozharskii A. F. Heterocyclic analogs of pleiadiene XXXV. Investigation of chlorination of perimidine and its
1-and 2-methyl derivatives //Chemistry of Heterocyclic Compounds. — 1978. — T. 14. — Ne. 7. — C. 788-794.

Paboma evinonnena npu noodepocke epanma Ilpesudenma PO Ne MK-2298.2021.1.3
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HOBBIE PEAKIIUU N-IIUAHOALETUJINPOBAHUA
HEKOTOPBIX '’ETEPOIIUK/IMYECKUX AMUHOB

Yuropuna E.A.,» Tugukuna T.C.,* Jlykuna /I.}O.,” [nymko B.H.,* PeruBoB B.M.,*°
Jlouenxo B.B.,”" AxcenoB H.A.,” AkcenoBa U.B."

‘HUL] « Kypuamosckuii uncmumymy» — UPEA, 107076, Mockesa, Boeopoockuti ean 3,
e-mail: echigorina@mail.ru
SHUI] «Kypuamosckuui uncmumymy, 123182, Mocksa, ni. Akademuxa Kypuamosa 1
‘Kybanckuti cocyoapcmeennwiil yuusepcumem, 350040, Kpacrnooap, yn. Cmaspononvckas 149
*Cesepo-Kasrasckuii ghedepanvuwiii ynusepcumem, 355017, Cmasponons, yn. Iywkuna 1

[{naHoaneraMubl SBISIOTCS BAKHBIMH pEareHTaMu JJisi KOHCTPYUPOBAHHS Pa3IMuHbIX T'€TEPOLUKINUECKIX CHCTEM U Ono-
JIOTMYECKH aKTHBHBIX coefuHeHni. OnHUM M3 Haubosee YJOOHBIX PeareHTOB IS MPOBEJCHHUS 1IMaHOAETHIMPOBAHNS aMUHOB
sIBJIsieTCsl LManoaueTmiupason 1. Mcxoas u3 psiaa 3aMelieHHbIX TeTepOlMKIMYECKUX aMHHOB, HaMH ObLi1a NoJTyyeHa OubnnoTeka
paHee He OMMCAHHBIX B JIUTEpaType IHaHoaneTaMuIoB. JlanpHelas IUKIN3aus HEKOTOPBIX U3 MOTYYEeHHBIX [IMaHOALeTaMH/I0B
MIPUBOAUT K 00pa30BaHHIO NOJIUTETEPOLMKIIOB psiia THEHO[2,3-b|nupuuHa.

HsC
NC

NC h 1 0

N2 R

+ /2,/ N 1 Chy R! HN’Z HN CN
O NaOH x /

1 - A it N\

R' " NH, | N—EWG | YIS

H;C RANZS RN S a
A
| N_EWG -
RS HN

l EWG = C(O)NHR

‘N ~CHs3
NC
SN
N-R

DR
R N7 S

HoN (\ O/\é N N ((\ OA(B
TL 0,5 =y O
O 1 2 @C@OJ o
£ S S T
HZN\Q\O\—/O) S— \\%N@o\_/oj

Hccneoosanue svinonneno npu gunarcogou noodepicke PODPU u Kpacrhodapckoeo kpas 8 pamkax Hayurnoeo npoekma Ne 19-
43-230007.

Paboma evinonnena c ucnonvsosanuem nayurozo obopyoosanusa LIKII HUI] « Kypuamosckuu uncmumymy» — HPEA.
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HOBBIE IUTOIHBIE OPTAHUYECKUE JIMT'AH/IbI
C IUPUIUTIMETUJIEHUMUNIA3ZOJTOHOBBIMUA
N T'ETAPUJTIAZ0OJIBHBIMHU ®PAI'MEHTAMM:
CHUHTE3 U UCCJIEJOBAHUE B PEAKIIUAX
KOMIIVIEKCOOBPA3OBAHUA

Yopoy A.A.L, Bapckas E.C.!, Pxkeyrckuii A.B.!, [Toasikoa M.H.!, A6pamosuu M.C.2,
MouceeBa A.A.', I'puropbes I.IL.!, Bepe3nna A.B.!, 3pik H.B.!, berornazkuna E.K.!

! Xumuueckuii paxynemem MI'Y umenu M.B. Jlomonocosa
119991, Jlenunckue 2opwi, oom 1, cmpoenue 3, Mockea, Poccus
2 @axynemem nayx o mamepuanax MI'Y um. M. B. Jlomonocosa

119234, Jlenunckue IT'opwi, dom 1, cmpoenue 73, Mockea, Poccus
chorbu.a@yandex.ru

Psan 2-3aMerieHHBIX MPOM3BOAHBIX OEH30THA301a 00NafaeT NPOTHBOOMYXOJIEBOH aKTUBHOCTBIO, MCCIIENYETCS BO3MOXXHOCTh
KJIMHUYECKOTO MCII0JIb30BaHUs MperiaparoB Ha ux ocHoe [ 1]. M3BecTHO Takke, 4yTo KoopauHaironHble coennHenus (KC) na ocHo-
Be OEH30THA30JI0B 00Ia/1at0T OONbIIEH POTHBOPAKOBOI CEIEKTUBHOCTIO M MEHBIIEH TOKCHYHOCTBIO, Y€M CBOOOJHbIE JIUTaH L.
Panee B naboparopun BAOC ObL1n HcCIe0BaHbI KOMILIEKCOOOPA3yIOIUe CBOMCTBA 3aMEIeHHBIX THOTHIAHTONHOB, U II0Ka3aHO,
YTO OHM CIIOCOOHBI 00pa3oBbiBaTh KC ¢ Me/bo B pa3HBIX CTENEHSIX OKUCIIEHHS: KaK +1, Tak u +2 [2]. MBI oxuiaeM, 4To HaJIMuUe B
KC ogHOBpeMeHHO OMOIOTHUECKH aKTHBHOTO OEH30THA30IbHOTO ()parMeHTa U Pa3HO3aPSHKEHHBIX aTOMOB MEJIH, TO3BOJIUT MOBBI-
CHUTB €r0 NPOTHBOPAKOBYIO aKTHUBHOCTb, @ TAK)KE MPOHHUKAIOIIYIO CIIOCOOHOCTh Yepe3 MEeXKIICTOUHYIO MeMOpaHy.

= S oths =\ 8 04,0 S =
Y, \ \(v)rn
W o = N 0
Ph-N \ N
N Va
Tun | Tun ll
n=4,6,:811 n=4,6.811

VA
_N

Ph
s IS s ho s
= OT7RN"N A = [Ogg
QUMY T Qi
N7 )\ -
Tun Il = Tun IV
n=34,6 n=23

B naHHOM HCCIIeOBaHUYM HAMHM MONYYEHBI JIUTAHIbl YSTHIPEX CTPYKTYPHBIX TUIIOB, COAEPIKAIIe OEH30THA30JIbHBINA U THOTH-
JTAHTOMHOBBIN ()ParMEHTHI, M HCCIIEIOBAaHBI B peakuusix KoMmiuiekcobpasoBauus ¢ xiopuaom Mean(Il). Crpoenne momyuenusx KC
OBIIO MOATBEPIKACHO CIIEKTPAIBHBIMH U IEKTPOXUMUYECKUMH METOaMH, a TaKXKe TaHHBIMU JJIEMEHTHOTO aHaJIH3a.

o

Crrcok JuTeparypebl.
[1]Gupta A., Rawat S. Synthesis and cyclization of benzothiazole // J. Curr. Pharm. Res. 2010. — T. 3. — C. 13-23.

[2] Krasnovskaya O. O. et al. Novel Copper-Containing Cytotoxic Agents Based on 2-Thioxoimidazolones //Journal of Medicinal
Chemistry. — 2020. — T. 63. — Ne. 21. — C. 13031-13063.

Paboma svinonnena npu unancosoti nooodepocke PODH, npoexm 19-29-08007.
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Pd(0)-KATAJIM3UPYEMOE OGPA30BAHME CBSI3EI
C-N U C-O JIJISI MOAU®UKALIUU MAKPOLIMKJIOB
®JIYOPO®OPHBIMU I'PYNIIIAMMU

Axyuies A.A., Maasimena A.C., ABepun A./l., beareuxas W.I1.

Mocxosckuui cocyoapcmeennwiii ynusepcumem umenu M.B. Jlomonocosa,
Xumuueckuii gpaxynomem, 119991, Mocxea, Jlenuncxue Topwi, 0. 1, cmp. 3,
e-mail: longhauler@yandex.ru

Vcnonp3oBanue najiaui-KaTaTu3upyeMoro aMUHUPOBAHUS [JIsl BBEICHHSI B COCTaB MaKpOLMKIOB (1yopo(OpHBIX IPYII €
LEJTBIO TIOJTyYeHUs (pIIyOpPECLEHTHBIX XEMOCEHCOPOB M MOJIEKYJISIPHBIX JETEKTOPOB 0Ka3aJ0Ch YCIEUIHbIM ISl MOIU(PHUKALIMN XH-
paNIbHBIX JJMa3aJMOKCa- U 1Ma3aTpUOKCaMaKPOLMKIIOB Ha ocHOBE (5)-2,2’-nuamuHo-1,1’-6unadruna ((MHAMa) nopduprHoBEIMU
dutyopodopamu.
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Me_ ¢
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Me Me -
'..,_ . i |1
e T -Am Me.
— =N N WA
Br— 4, zn Me _._hn
= ¥ M 'N.—-;' -
Me—, o A S—am _ N E hmd M
C | i Fane = it
E] TH | H Me Me (l I ]
iy Ry « 2 equiv, S P %
. — o M. rm M7
e Nn[" Ty N - Pd{dba);/DavePhos i l T, T N
| [ wil JH [BUONa, diowane G, ok, H UL & M
Sy - reflux o ; - '{:___.,:'-" " Me
Me %
— N,
4 N
% = CHOCH,CHOCH,CH,0CH, Me™ i 4N—y7s e
X = O{CH;CH. )0 LY o]
X = OCH.CH.O T e’ A
Me '
Am

B3aumMoneiicTBre qruaMuHOKaIHKC[4]apeHa ¢ 6-OpOMXHHOIUHOM B YCIOBHSAX MaJUTAHEBOIO KaTajin3a MPUBOIAMUT K MPOAYKTAM
N- 1 O-reTepoapuInpoBaHusl, IPYU ITOM PEaKI¥sl 110 MEPBUYHBIM aMUHOTPYIIIaM UIIET ObICTpEe, B CBSI3H C YEM MOXKHO IOJIYYUTh
MIPOIYKTBI, COJEPIKAILUe JIBA, TPU U YEThIPE XMHOJIMHOBBIX (pparMeHTa Ipu BapbHPOBAaHUU COOTHOLIECHUS peareHToB. CHHTE3UpO-
BaHHBIE COEIMHEHHSI UCCIIEIOBAHbI B Ka4eCTBE (DIOYypPECLIEHTHBIX JIETEKTOPOB Ha KATHOHBI METAILJIOB, a B Cily4ae MoppUPHHCOAED-

JKaIUX MTPOU3BOJHBIX XUPATBHBIX MaKPOIMKIIOB M3Y4YeHAa UX BO3MOXHOCTH PAaCIO3HABAaHHS 3HAHTHOMEPOB MOJEIBHBIX aMHHO-
CITUPTOB.
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Paboma evinonnena npu gunancosoti nooodepocke PODU, npoexm 18-03-00796.
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CRYSTALLINE STRUCTURE OF THE COMPLEX PD (II)
WITH 4-AMINOANTHYPIRIN AND DIMETHYLSULPHOXIDE

Abilova U.M., Hajiyeva S.R., Chiragov F.M.

Baku State University, Baku, Azerbaijan
e-mail: u.abilova@mail.ru

In this report, the study of the palladium polydenole-ligand complex (II) was examined by X-ray structural method. A new
palladium (II) complex was synthesized with 4-aminoantipyrine and dimethyl sulphoxide. X-ray diffraction analysis was carried
out. The complexes were synthesized using known methods. The composition of the synthesized compounds was determined
by thermogravimetric and elemental analysis. The single crystal was studied on a Bruker SMART APEX II CCD automatic
diffractometer (MoK radiation, A = 0.71073 A, graphite monochromator, ¢ and ® scanning). The molecular and crystal structure
of this compound is established by the X-ray crystallography method. The study of the compound C.H, C,N,0,SPd by the X-ray
crystallography method showed that its crystal structure consists of discrete mononuclear complexes. The molecular structure of the
complex is shown in Fig.1.

The palladium atom is surrounded by a single nitrogen atom (N3) belonging to 4-aminoantipyrine molecules, a sulfur atom (S1)
belonging to dimethylsulfoxide molecules, and two chlorine atoms (Cl1 and CI2) belonging to PdCI2, which take an equatorial
position. The deviation of the palladium atom from the mid-plane of the atoms (Cl11, CI2,) 2.0188 A, (S1 and N3) is 2.2866 A.
Monoclinic crystals: a =9.52, b =9.45, ¢ =10.56, a = 90 °, = 103.52 °, y = 90°, V = 924 A3 As a result, a tetragonal pyramid is
formed.

Thus, the X-ray diffraction analysis revealed that a stable complex was formed as a result of a synthesis aimed at obtaining a
palladium-ligand complex of 4-aminoantipyrine and dimethyl sulfoxide.

Fig. The molecular structure of the complex C,,H,,CI,N,0,5Pd

137719
This work was supported by the grant “50+50”, BSU, Azerbaijan.

Biography

Abilova Ulviya.Murshud.-Ph.D., researcher of scientific laboratory “Ecological chemistry and environmental protection”, Baku
State University; Hajiyeva Sevinj Rafig- doctor of science, professor, Baku State University; Chiragov Famil Musa- doctor of
chemistry, professor of analytical chemistry,Baku State University.

322




SA0YHOE YYACTHE 323

OOTOAKTUBHBIE IICEBJOPOTAKCAHOBBIE
KOMIIIEKCBI HA OCHOBE CTUPUJITETEPOLIUKJIOB
N KABUTAHIOB

Aunexcanaposa H.A., JloooBa H.A., Benepuukos A.U., I'pomos C.II.

Leump gpomoxumuu PAH, ®HUL] « Kpucmannoepaghus u pomonuxa» PAH,
Mocxkea, yn. Hosamopos, 7A4-1;
e-mail: 1lahall@rambler.ru

KpayHconeprxaiiyue 1 METOKCHITPOU3BOIHBIC CTHPUIITETEPOIIMKIIOB TIOTYYEHBI KOHICHCAIUEH METHITESTEPOLIMKIIOB ¢ OCH3aIIb-
JIETUIaMU B TIPUCYTCTBUU OCHOBaHMs. Pa3paboran cuHTe3 18-KpayH-6-comepiKaliero CTUpHINUPHANHA KOHICHCAIMeH PearcHTOB
B cpene Ac,0.

Bout paspabotan npoctoit 1 3G HEeKTUBHBIN CTOCO0 CHHTE3a KPAayHCOASPIKAIIUX U METOKCHIIPOU3BOAHBIX reTapuiiheHUIIAICTH-
JICHOB PsiIOB 4-nipuanHa U 4-xuHonuHa. COeAMHEHUS TOJTyUCHBI MTOCISIOBATEILHBIMU PEAKIUAMH OPOMHPOBAHUSA—IETUAPOOPO-
MHUPOBAHHS COOTBETCTBYIOIIUX CTUPUIITCTECPOIHKIIOR.

KommekcooOpazoBaHe CTHPHITETEPONMKIOB U MUPHIMIPEHIIAIETHICHOB C KaBUTaHJaMU — PB-IMKIONEKCTpUHAMHU U Ky-
KypOuT[7]ypHiioM - HccaeaoBanu MeTofaMu dNeKTpoHHoH u SIMP 'H-criekrpockonun. BeiiM onpeneneHsl IceBIOpOTaKCaHOBOES
CTpOEHHE ¥ YCTOWYNBOCTH 00Pa3yIONIMXCSl KOMIUIEKCOB BKIIIOUSHHUS THUIIA «TOCTb—XO3SHH.

JIuteparypa
1. BenepuuxoB A. U u ap., 436. AH Cep. xum, 2015, 64, 2459.
2. BenepuuxoB A. U u ap., U36. AH Cep. xum, 2012, 61, 148.

Paboma evinornena npu ¢urancosou noodepiicke Munucmepcmea Hayku u 6vlcuieco 00PA3068aHUS 8 PAMKAX GbINOJIHEHUs
pabom no I'ocyoapcmeennomy 3adanuro ®HUI] « Kpucmannoepagus u pomonuxa» PAH.
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CHUHTE3 APOMATUYECKHUX INOJIMHUKIIMYECKHUX
CUCTEM, COJEPXKXAIIMX MUPA3OJIUHOBBIN ®PAIMEHT

Aunnénosa E.IN., Ilepeasios B.II.

Poccuiickuti xumuxo-mexnonoeuuveckuu ynueepcumem um. /[.1M. Menoeneesa,
125047, Mockea, Muycckas niowaow 9,
e-mail: e.anpenova@yandex.ru

N-ApuizaMelnéHHble MTUPa3oiia MOryT ObITh HCIIONBb30BaHbI B KaUueCTBe JTIOMUHOGOPOB'. HaMu ObliIH MoJTydeHbl MOHOAPHUII3a-
MeEIlIEHHbIE MTHpa3oa.

Bcee MPOAYKTHI pEAKIINU ObLUIH BBIJACJICHBI, OUUIIICHbI KOJIOHOYHOM XpOMaTOl"pa(l)Heﬁ 1 0XapaKTCPU30BaHbI CIICKTPAJIbHBIMU MC-
TOJaMH.

Crpoenus coenunenuit V-VII 0110 moarBepxaeHo nanusiMu IMP 1 Macc-ciekrpamu.

[onpo6uo uzyuenst DCII naHHBIX coennHenuil. B ciydae coenuHenus V nocie ooiaydeHus YO-cBeToM 00HAPYKEHO MHTEH-
CHBHOE JKEITOE CBEUECHHUE.

Jlutepatypa
1. Kpacosurkuii 5.M., Apanacunu JI.M. Mono- u oudyopodopsl. — XapskoB: MH-T MOHOKpHCcTamioB, 2002, — 444c.

324




SA0YHOE YYACTHE 325

CUHTE3, XUMUWYECKHUE CBOVCTBA U BUOJIOT MYECKAS
AKTUBHOCTD IIMIIEPA3ZUH 3AMEHIEHHBIX
KOHAEHCUPOBAHHBIX IIMPUIUHTUOHOB

Apyrionsin A.C.,» lllaxatynu A.A.,* YHausH JI.C.,° Cakesin A.C.

“HayuHo-mexHonr02uieckull yenmp opeanuieckoll u papmayeemuyecko xumuu HAH
Pecnyonuxu Apmenus, 0014, Epesan, np. Azamymsn, 26
e-mail: harutyunyan_arpi@mail.ru
SPoccuticko-Apmsinckuii Ynusepcumem, Uncmumym buomeouyunvl u @apmayuu,
0051, Epesan, yn. O. Omuna, 123

BI)I60p B KauecTBe 00BEKTa I/ICCJ'ICI[OB&HI/Iﬁ (1)yHKHI/IOHaJ'H)HO 3aMCIICHHBIX IMUIICPASUHOB 06ycn013neH IOUPOKUM CHECKTPOM HX
OHOJOTHYECKOH aKTUBHOCTH [1] OCHOBEIBasICh Ha 3TOM HaMH pa3pa60TaH METOJ NOJYYCHHA THOAJKUIIbHBIX NPOU3BOAHBIX IH-
TNEPasH3aMCIICHHBIX KOHACHCUPOBAHHBIX IMTUPUINHOB [2] Jlanee OCYHIECTBJICHO TAKKE 3aMCIICHUEC U B ITUIICPASUHOBOM KOJIBIIEC.

CN CN CN

CN
1 1 1
V S - SCH,R ) = SCH,R - SCH,R
HalR! | HalR: | HalR2 |
X X _NH > X N X N — X N

0) 0) . ®)

i
R

[Iposeneno in silico nccaenoBanne M BHISBICHB HEKOTOPHIE 3aKOHOMEPHOCTH MEXIy CTPOSHHEM COEAWHEHUH M OMoyorude-
CKHX CBOWCTB. A Takxe ObLIN MPOBECHBI aHTHOAKTEPUAIIFHBIE HCCIIE0BAHMS Ha OCHOBE JaHHBIX MOJIEKYJISIPHOTO MOIETHPOBAHNUS
[3]. IIponsBonHBIe MUTIEpa3UHO3AMEIICHHBIX MTUPaHO[3,4-¢ |MUPUIUHOB U THEHO[2,3-b |MUPUIMHOB, TOAABISIOT POCT IPAMITONIOKH-
TENBHBIX ¥ TPaMOTPHUIATETHHBIX MHUKPOOPTaHIU3MOB. AHTHOAKTEepHAaTbHAS aKTHBHOCTh OBbLIa UCCIIEIOBAHA HA TPAMIIOIOKUTEIh-
HBIX cTadmokokkax (Staphylococcus aureus 209p, 1) u rpamoTpunarensHbIX nanoukax (Sh. Flexneri 6858, E. Coli 0-55).

JIuteparypa

1. Lockman J.W., Reeder M.D., Suzuki K., et. al., Bioorg. Med. Chem. Lett. 2010, 20(7), 2283.
2. Paronikyan E. G., Mirzoyan G. V., Noravyan A. S., et. al., Khim.-farm. Zh., 1993, 11, 29.

3. Xia X. //Curr. top. in med. chem., 2017, 17(15), 1709.

Hccnedosanue svinonneno npu gunarncogoii noooepoicke Komumema no nayke PA 6 pavmxax nayunozo npoexma Ne 20TTSG-
1D011 u Ne 20TTWS-1D049.
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CUHTE3 I'ETEPOLIMKJIOB C AJIKHJI(APHUJI)
CYJIbOAHUIMETUIBHBIMHU 3AMECTUTEJIAAMUAU

baepa JI.A., Hyrymanos P.M., bukramesa JI.®.

Yopumcxuit unemumym xumuu Ypumcrozo ghedepanvroco uccieoosamenvcrkozo yenmpa PAH,
450054, Ya, npocnexm Oxmsops 69,
e-mail: sulfur@anrb.ru

Anxun(apun)cyibdaHuaMeTHI3aMellIeHHbIe ankaH-1,3-110HBI U allkaH-2-0HbI (b-MepKarnTOKETOHBI), ITOJTy4aeMble TPEXKOMIIO-
HECHTHBIM «3€JICHBIM» METOIOM "3, SIBISIFOTCS JOCTYMHBIMHU MPETETEPOIUKINUSCKIMH COSANHEHUSAMH U MOTYT HUCIIONB30BaThCS B
cuHTe3e (PyHKIMOHATM3UPOBaHHBIX | H-inpa3onos, 3 H-nupa3oin-3-0HoB, U30KCa30I0B, 3H-1HI0M0B U 1,3-11O0KCaHOB.
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a X =5 50,R =C(0)Me; b. X =5, R" = CH,ER| ¢, R' = Me;
d. R = C(OYOEL: &. R = Ph, AlkC{D), 2-PyCi0).

Cpenu HOBBIX 3-(anKuiICyab(aHUIMETHIT)H30KCa30510B, -3 H-1i1pa3on-3-0HoB U -1 H-Mpa3ooB HalJeHbI BEIIECTBA, MPOSBII-
IOIME aHTHOKCHIAHTHYI0! M (QYHTULINIHYIO aKTHBHOCTb, @ TAKXKe CBOUCTBA 3()()EKTHBHBIX M BHICOKOCEICKTUBHBIX IKCTPAreHTOB U
umnpernaros PA(I1)>57,

JIuteparypa

1. baeBa JI.A., bukramesa JI.®., ®atbixoB A.A., Jlsnuna H.K. JKypu. ope. xumuu, 2013, 49, 1300.

2. baesa JI.A., Hyrymanos PM., bukramesa JI.®., HyrymanoB T.P., ®arsixoB A.A. ZKypH. opr. xumumn, 2018, 55, 531.
3. baera JI.A., bukramesa JI.®., ®atexoB A.A., Jlsmuaa H.K. Hegpmexumus, 2019, 59, 788.

4. SIxkynosa JI.P., baesa JI.A., Caduymnun PJI. Kunemuxa u kamanuz, 2021, 62, 21.

5. Aununorosa I'P., baesa JI.A., Hyrymanos P.M., ®@areixoB A.A., Mypunos 10.1. 2Kypn. neope. xumuu, 2018, 63, 1065.
6. Aununorosa I'P., baesa JI.A., Hyrymanos P.M., ®@arteixoB A.A., Mypunos 10.11. 2Kypu. neope. xumuu, 2020, 65, 104.
7. Auniunorosa I.P., baesa JI.A., Mypunos 0. U. Becmn. bawxup. yn-ma, 2020, 25, 545.

Paboma evinonnena no meme eoc. sadanus (Ne AAAA-A19-119011790021-4).
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CHUHTE3 HOBBIX ITUPN10[3,2-B|[1,4|] bBEH3OKCA3ZUHOB
N BEH30TUA3ZUHOB

Bacrpakos ML.A.,* CrapocoTrHukoB A. M., UBanoBa B.B.,” Knumona T.A.,

‘Uncmumym opeanuueckou xumuu um. H.J[. 3enunckozo Poccuiickoii Akademuu Hayx,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: b_max82@mail.ru

[Mupuno[3,2-b][1,4]6en30kca3unbl u nupuao[3,2-b][1,4]0eH30THA3HHBI IPEACTABISIOT 3HAYUTEIbHBI HHTEPEC KaK B KAUYECTBE
OCHOBBI JIJISI [TOVCKA HOBBIX (hapMaKoJIOTHUECKH OPUEHTUPOBAHHBIX COEMHEHHUH, TaK U C TOYKH 3PEHHUS Pa3padOTKH HOBBIX MaTe-
PHAJIOB C 33JaHHBIMH CBOWCTBaMHU' ™,

Panee Hamu ObLT pa3paboTan MeTon cuHTe3a mupuao|3,2-b][ 1,4]0eH30Kkca3HHOB, a TaKke nunupuao[2,3-e:3°,2°-b][1,4]okcasu-
HA Ha OCHOBE PeaKuuii 3,5-THHUTPO-2-XIOPIUPHINHA C PA3TUIHBIMU 0-aMHHO(pEHONIaMu. >

B Hacrosiieit pabote Ha OCHOBE peakiMi 3aMELIEHHBIX 3-HUTPO-2-XJIOPIUPUINHOB C Opmo-aMUHO(DEHONAMH U Opmo-aMH-
HOTHO(EHOJIaMHU B NPUCYTCTBUM OCHOBaHMS CHHTE3MPOBAH PsiJi HOBBIX nupuzo[3,2-b][1,4]0en3o0kcasnHoB 1 nupuno|3,2-b][1,4]

OEH30THA3HHOB.
NH,
’ R X
R N0 R‘@ A «
= N N
N Cl H

K,CO; DMF, 90°C

X=0,8 i
R = CF3 CO,Me, NO, 14-85 %

[TokazaHo, 4TO HAJIMYKE HIEKTPOHOAKIIEITOPHOTO 3aMECTHUTEIS B ITOJIOKEHUH 5 MMPUANHOBOTO [IMKJIA UTPAET PELIAIOLIYIO POIIb
IIPY aHHEJMPOBAHUH OKCa3MHOBOTO Kouiblia. [Ipu 3TOM B ciiydae aMHHO(EHOIOB HAMIYYLINK PE3yJbTaT JOCTUTAeTCs MPU MTPOBe-
JICHUH peakiyii 0e3 BblIeIeHHs IIPOMEKYTOUHBIX IIPOIYKTOB 3aMelIeH s aroMa XJiopa. B ciydae amuHoTnodeHosoB oopaszoBanue
nupuao[3,2-b][1,4]0eH30THA3HHOB IpOTEKAeT Yepe3 neperpynnupoky Cmaitinca N,S-turma.

Jlureparypa

1. Hsieh C.-1., Ferrie J. J., Xu K., Lee I., Graham T. J. A., Tu Z., Yu J., Dhavale D., Kotzbauer P., Petersson E. J., Mach R. H.,
ACS Chem. Neurosci., 2018, 9, 2521.

Li G., Zhang W., Xie Y., Li Y., Cao R., Zheng G., Huang N., Zhou Y., J. Chem. Inf- Model., 2020, 60, 3287.

Cortez-Maya S., Moreno-Herrera A., Palos 1., Rivera G., Curr. Med. Chem., 2020, 27, 5403.

Azeh Engwa G., Lekem Ayuk E., Ujunwa Igbojekwe B., Unaegbu M., Biochem. Res. Int., 2016, 2016, art. no. 9896575.
Bastrakov M. A., Geraseva A. O., Starosotnikov A. M., Fedyanin I. V., Pavlov A. A., Ugrak B. 1., Shevelev S. A., Mendeleev
Commun., 2016, 26, 383.
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INPUMEHEHUE COPBEHTA, COAEPXKXALIEI'O
OPAI'MEHTBI O —- ®PEHUJIEH IMAMUWHA 111
KOHUHEHTPUPOBAHUSA TOPUA (IV)

Bbaxmanosa @.H.

bakunckuii T'ocyoapcmeennsiii Yuusepcumem
e-mail: fidan chem@rambler.ru

[Ipennaraemas MeToMKa OCHOBaHAa Ha MpeIBAPUTEIBHOM KOHIEHTpUpoBaHuH Topust (IV) U3 mMpUpoaHBIX M NPOMBIILIEHHBIX
00BEKTOB C IPUMEHEHNEM TIOJIMMEPHOTO XeJIaTHOTO COPOCHTA, collepiKallero (hparMeHThl 0-(peHUICH JMaMHHa.

Hcmonk30BanHbl peakTHBbl KBanmudukamuu x.4. PactBop topus (102 M) rotoBuiid pacTBOPEHHEM B TUCTHUTUPOBAHHOW BOIE
TOYHOM HABECKHU €ro HuTpara. Paboure pacTBOpHI moiydanu pa3dasicHueM ucxomanoro. Heodxomumele 3HadeHus pH moanepxu-
Bayn pactBopamu HCl, NaOH u ammunauyno-anerarasiMu OydepHbiME pacTBopamu. J{iist moaaep kaHust HOCTOSIHHOW HOHHOW CHJIBI
ucnonb3oBanu pacteop KCI.

B xadecrtBe TBepnoi (asbl UCIOIb30BaM COPOEHT, copepKammii GpparMeHTsl o-¢peHmwieH quamuaa. OH NpencTaBiseT co0oi
MOPOILIOK OeJI0ro 1BeTa, He PACTBOPUMBIH B BOJIE, KUCIIOTAX, CJIA0BIX LIeJI04axX ¥ OPraHMYeCKUX pacTBOpUTENsX. [ npuMeHeHns
B aHAJIM3¢ TPaHyJIbl COPOCHTA paCTHPAI B araTOBOM CTYIKe U poceuBaiu uepes cuto (0,14 mm).

KucnoTHOCTh pacTBOpa KOHTPOJIMPOBAIN CTEKISHHBIM 371eKkTpoaoM Ha pH-metpe PHS-25. Ontrudeckyio MIOTHOCTh U3MEPSUTH
Ha (orokonopumerpe KOK 2 (I=1cm).

B npencrasienHoit paboTe 0OCHOBHOE BHUMaHKe ObLIO yAEICHO U3Y4eHHIO BiusiHUS Ha copOuuto Topusi(IV) pH cpensl, Bpeme-
HU, MIOHHOW CUJIbI, KOHIICHTPAIIMK HOHOB MeTauia B pactBope (Tabmuma).

Tabnuna. OcHOBHBIE ITOKA3aTeNIH OIBITOB CTATUUECKON COPOLIUYL.

CE, mr/r pH,_,
387 4 1,4 2

W, Moi/m Bpewmsi, yac

*- UOHHAA CUNA NPUBOOAWAA K YMEHbULEHUIO COpOyUU

HccnenoBana BO3MOXKHOCTh M OIPEAECNICHBI YCJIOBUS NecOopOLMH MeTaia pasHbIMH MHHEPAJbHBIMH KHCIOTaMH IIOCIE
KOHLEHTPHPOBaHus Ha mpemnaraemom copbenre (HCIO,, H,SO,, HNO,, HCl) copbenta. Pesynbsrarel ananusa mokasanu, 4To
topuii(IV) xommuectBerHo necopbupyercs 2 M HCIL. Bo3MokHO MHOTOKpaTHOE MCIIOIB30BaHUE PETCHEPHPOBAHHOTO COpOEHTa
UL KOHIIEHTPUPOBAHUSL.
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KOMIIVIEKCHBIE COEJIMHEHHUA IIUHKA
C TPUIITO®AHOM

Boboer M.V., * PaxumoBa M., * CysipoB K./Ik., * BodoeB ¥.X.°

* Xumuueckuul gpaxynvmem Taoicukcko2o HAYUOHATIbHO20 YHUBEPCUMemd,
734025, [Iywanbe, npocnexm Pyoaxu, 17,
e-mail: muboshira09@mail.ru
% Kagheopa opeanuueckoil u 6UON02UYECKOU XUMUIL,
Boxmapckozo eocyoapcmeennozo ynusepcumema um. Hocupu Xycpasa

W3zydyenue KoMIuIeKcooOpa3oBaHus METAJIIOB C PA3JIMYHBIMU TPUPOJHBIMUA aMHUHOKHCIIOTAMH, COAEPIKALTMMH JOHOPHBIE aTOMBI
O, N, siBisieTcsi OAHUM M3 HanOoJiee IePCIIEKTUBHBIX M IIPHOPUTETHBIX HAIIPABJIEHHH OMOOPraHN4eCKOM, KOOPAMHAIIMOHHOH, (hH3H-
4yeckol M Heopranuyeckoi xumuii. KoopnuHanuonHsle coeqiHeHHs d - 3JIEeMEHTOB, BXOISIIIUE B COCTAB CIIOKHBIX OMOKOMILIEKCOB
OTHOCSITCS K YUCIYy BRXKHEHIINX KOOPAWHALMOHHBIX COeIMHEeHUH. TpunTodaH - rerepolukindeckas aMMHOKUCIIOTa, B CBOSH MO-
JIEKyJIe OHa COJIEPKUT KapOOKCHIIbHYIO M aMUHOrpymiy. KomriekcooOpa3oBaHue IMHKA C 3THM JIMTAHOM H3y4€HO HaMU B BOIHBIX
pactBopax npu Temneparype 303,16 K ¢ ucnonszoBanuem merona pH-MeTpruueckoro TUTPOBaHUS U CIIEIUATBHON KOMITBIOTEPHON
NPOrpaMMbl. YCTaHOBJIEHO, YTO B U3YUYEHHOH crcTeMe 00pa3yroTcsi 4 KOMIUIEKCHBIX COSJMHEHHsS, UX KOHCTaHThl YCTOWYMBOCTH
paccuuTaHsl ¢ moMouIplo GpyHKIuK odpasoBanus beeppyma (Tadm. 1). Kpome Toro, onpeneneHsl MOEbHbBIE TAPAMETPBI KOMILIEK-
coB (00nacThb CylecTBOBaHus 10 1Kayie pH, MakcuManbHas cTereHb HakoruieHus) [ 1, 2].

Tabmuia 1. MogaenbHbIe apaMeTpbl KOOPAWHAIIMOHHBIX COCAMHEHHI ITUHKA ¢ TpunTodaHoMm mpu Temmeparype 303,16 K,
nonHoi cuite pacteopa 0,1 u CZn(I1)= 0,01; Clle=0,01 Monb/71 B BOXHOM pacTBOpE

Ne O6mnacTs cymecT. KomcT.06pas..B MaxkcuM.cTeneHb pH
n/m CocTaB KOMIUIEKCa o mxkane pH gslk HAaKoIL, 0, % cpeasl
1 [Zn(HL)(H,0),]* 0,18-4,34 2,07-101''+0,015 99,70 0,54
2 | [Zn(HL),(H,0),]** 0,22-10,12 1,85-101+0,015 100,00 5,00
3 | [ZnL(H,0),]" 6,00-13,92 1,09-10'%+0,015 100,00 10,00
4 | [Zn(L),(H,0),]° 9,92-13,92 1,15-10"+0,015 98,64 13,52
JIuteparypa

1. OOmme ¥ KOMIUIEKCOOOpa3yoIIie CBOMCTBA H30JICHIHA U TpunTodana. / Paxumosa M., daiizymnaes @.3., bodoer M.V.,
Cyspos K.JIxk., boboer V.X. / (Hayunast monorpadus), THY, dyman6e — 2020 115 c.

2. BumsHue Temneparypsl U IPUPOJBI CPEbl HA IPOTOIUTHYECKHUE cBolcTBa Tpunrodana / M. V. boboes, K. [Ik. Cysipos,
M. Paxumoga, I. M. Bobues // «Joctnxenus coBpeMeHHOl Onosioruu B Tamkukuctaney. Marepuaibl KOHQEPESHITUH. —
Jyman6e: 2016. - C. 22 - 26.
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CHUHTE3 ME3OLEHTPOXWHOHA, METABOJIUTA
MOPCKHX EXKE MESOCENTROTUS NUDUS
N STRONGYLOCENTROTUS INTERMEDIUS

Bopucosa K.JI., Meabman I'U., Ilenarees /I.H., Mamnes B.I1., Auyppuen B.D.

Tuxookeanckuti uncmumym ouoopeanuyeckou xumuu um. 1'b. Enaxosa [{BO PAH,
690022, 2. Braousocmox, np. 100 nem Baraoueocmoxy, 0. 159,
e-mail: borisovaksenia@mail.ru

Cpenu IprpoAHBIX IPOU3BOAHBIX HadrazapuHa (5,8-auruapokcu-1,4-HadToXxn-HOHA) HET IPUMEPOB CTPYKTYP, OAHOBPEMEHHO
COZIEpIKAIMX B MOJOKEHUH 2 U 3 THAPOKCH- M 1’-THAPOKCHANKUIbHBIE 3amecTuTenu'. TlombiTka CHHTE3a CoenHeHus Tuma la
opomupoBaHueM cydctpara 1b u mocieayonmm rupoiu3oM 1’-6poMiipon3BoHoro 1¢ yxe Ha MepBOi cTaauy MPUBEIIA K HEOXKH-
JTAHHOMY pEe3yJbTaTy.

H ©
HO, H
H
H
1R OH {a), H (b), Brc). 5

[IpomyxToMm peaknuu sBUWICS 2-HaQTOXHHOHWIOCH30[g|XpOMEHINOH 2, 00pa3oBaHUEe KOTOPOTO BEPOSTHO MPOTEKAeT IO MeXa-
HU3MY TeTepOANeHOBOH KoHIeHcanuu. 1’-bpoMaTiisHOe mpon3Bogaoe 1¢ nerko tepsier HBr, maBast eHoH 3a (reTepoameH), KOTO-
pBIH M30MEpU3yeTCsl B COOTBETCTBYIOMUI BHHIWIXHUHOH 3b (muenodwn). Uzomepmsanus 3a—3b HOCHT paBHOBECHBIH Xapakrtep,
ITOCKOJIBKY TTOCJIe OKOHYAHUS PEaKIINH NCXOTHBIE UeH WiIN TUSHO(IIT He 0OHApyKUBaroTca B cMecH. [ maponms 6en3o[g|xpomen-
IIMOHA 2 1aj MPOAYKT 4.

OH © aoH O
Me H MeD.
HEr
Me Br M
H H
< 3a

Bo Bpemst BBINOSHEHUsS] 3TOrO MCCIIENOBAaHHMS B JKCTPaKTaX MOPCKHX exel Mesocentrotus nudus m Strongylocentrotus
intermemedius metogomM BOXX-MC 6b11 06HapykeH paHee HEeU3BECTHBIH MUTMEHT?, BpeMsl ynepkuBaHus, YD- H Macc-CIeKTp
KOTOPOTO COBIIAJIN C JJAHHBIMH coeinHenust 4. TakuM 00pa3oM, BBIJIEJICHHBIN IPOIYKT, HA3BaHHBIH ME30IIEHTPOXUHOHOM, SIBIISIETCS
MOJIMTHAPOKCHIIMPOBAHHBIM HA()TOXUHOHMIOCH30[Z|XPOMEH/IMOHOM, AMMEPOM SXHHOXpoMa (5), OIHOTO M3 MUTMEHTOB MOPCKHX
exeit'.

JIuteparypa
1. Thomson R.H. Naturally occurring quinones, 2nd ed., 1971. 3rd ed., 1987. 4th ed., 1997.
2. Vasileva E.A., Mishchenko N.P., Tran V.T.T., Vo H.M.N., Fedoreyev S.A. Mar. Drugs 2021, 19, 21.
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CHUHTE3 HOBbBIX ®YHKIIMOHAJIBHO 3AMEHIEHHBIX
N30KCA3OIMINHOB

Beaukoponor A.B.,* Kyraanuesa J.H.,* LllycroBa E.A.°

“Acmpaxauckuil 20Cy0apCmeeHHblll YHU8epcumen,
414000, Acmpaxaus, na. Lllaymana, 1,
e-mail: org@asu.edu,ru
SAcmpaxanckutl 20cy0apCcmeennblll MeOUYUHCKULL YHUBEDCUME,
414000, Acmpaxans, yr. bakunckas, 121

XaJKOHBI SIBJISIOTCS KITFOYCBBIMHU COCIMHCHHUSIMU B CHHTE3€ Pa3HOO0Pa3HBIX FeTEPOIMKINYCCKUX coeaunenuii [1,2]. YcraHoB-
JIEHO, YTO LUKJIONpUcoeanHenue Kk Metui {[4-[(2E)-3-(4-metokcudenun)nporn-2-enonn|pennn jkapoamary (1) autponos (2-8)
MPOTEKAET PETHOHAIIPABICHHO, TUACTEPEOCETICKTUBHO U MPUBOJUT K MOMYUYEHUIO COOTBETCTBYIOMIUX 2,3,4,5-TeTpa3aMeneHHbIX
u3okcazonuauHoB (10-16) ¢ Beicokumu (85-90%) BbIXomamu.

MeO,CHN OMe
L
o

1 PhMe
+ A
R
NS
-7 )\Ar'(Het')
Ar(Het) T
O 53 10-16

Ar=Ph, R=3-0yten-1-mn, R'=2-tnen-1-un (2,10); Ar=Ph, R=R'=1-ammnnuknorekcun (3,11); Ar=Ph, R=3-6yren-1-un, 4-mu-
punus-1-un (4,12); Ar=Ph, R=3-06yren-1-un, R'=1-(4-metoxcudennn) (5,13); Ar= 2-dypan-1-nn, R=3-0yren-1-nm,R'=2-tuen-1-
ni (6,14); Ar=Ph, R=3-6yren-1-m1,R'=Ph (7,15); Ar=Ph, R=R'=i-Pr (8,16).

CtpoeHue CHHTE3UPOBAHHBIX COeMUHEHHH moATBepxkaeHO MeTogamu UK, SIMP 'H, '*C, ciekTpockoriu, BKIFOYas METOTUKH
COSY, NOESY u HMBC. B cnekrpe COSY coenutenus 10 mprucyTcTByeT Kpocc-IHK ayOneTHoro curnana nporoHa H? (8 5.60
M.1.) ¢ curHaioM aroma C* (8 72.2 m.a.). y6aernsiii curnan nporona H® (8 5.30 m.a.) u aybner ay6neTHslil curHan npotona H*
HUMEIOT COOTBETCTBEHHO KPOCC-TIUKH ¢ curHamamu atoma C* (8 86.1 m.i1.) u atoma C° (8 69.0 m.1.). B criekrpe HMBC nabmonaercst
kpocc-muk nporona H? (8 5.60 m.x1.) ¢ aroMoM yriepojaa kKapOOHUIbHO#M rpynmsl (6 197.7 M.11.), 9TO CBUAETEILCTBYET B MOJIB3Y
YKa3aHHON pPerHOXUMMUH.

Jluteparypa
1. Benukoponos A.B., Crenkuna H.H. JKOpX, 2016, 52, 1797.
2. Chiacchio M.A., Giofr¢ S.V., Romeo R., Romeo G., Chiacchio U. Curr.Org.Synth., 2016, 13, 726.
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HEOBBIYHAA ITIEPET'PYIIIIUPOBKA nepu-
AHHEJIMPOBAHHBIX BEH3O[C]TUEHO-2,7-
HA®OTUPUINHOB

Bacuauun B.K., Kannmena E.A., Ctporanosa T.A., Kpanusun I JI.

Kybanckuii eocydapcmeenvliil MexHONI02UHeCKUl YHUBEPCUMen,
350072, 2. Kpacrnooap, yn. Mockosckas, 2
e-mail: vasvk@mail.ru

B pamkax mcciiennoBaHus TepMOJIN3a NPOU3BOIHBIX 3-a3un0THeHO[2,3-b|nupuanHa kak MeTosna (OpMUPOBAHUS MOTHAICPHBIX
reTePOLMKIMUECKUX CUCTEM, COJCPIKAILUX THEHOITUPUINHOBBIN KapKac, HAMH IOJIy4YEHBI ITPEACTABUTENIM HOBOW HEOMMCAHHOH B
JIUTEpaType reTepOLKINUECKOH CCcTeMBI - O0eH30((ypo,THeHo)tueno|2,3,4-ij]-2,7-HadTupuauHa.

[pu u3ydeHnn peakiuii aATKWIMPOBaHHS MOTYYSHHBIX HAQTUPUANHOB TaJOreHaJIKaHAMH Mbl OOHAPYKHUIM HHTEPECHYIO TIepe-
TPYNITUPOBKY 3THX COSNWHEHHH IO/ ACUCTBIEM OCHOBAHMS, IIPUBOISIIYIO K 00pa30BaHmIO OojIee CTaOMIBHOTO TayTOMEpa.

Hamm ocyrmiecTBieH 3KcIiepruMeHT 1o npeBpamiennto 6-H n3omepoB 2,7-HadTHPUANHOB B X TayTOMEpHBIE (OPMEI IIPH B3a-
MMOICHUCTBUH C THAPUAOM HaTpHs B OE3BOAHOM JHMOKCaHEe. B KauecTBe MpomyKTa peakuuu ¢ BEIXOAOM OT 57 10 67 % BBIICICHBI
3H-6en30[c]tueno[2,3,4-ij]-2,7-nadTupuauHEL.

MaH

[IpennoxeH MEXaHU3M BO3MOXKHBII MPEBpAILCHU.

Hccnedosanus svinonnenvt npu gpunancogoii nooodepoicke Munucmepcmea Hayku u gvicuie2o oopazosarus PO (npoexm FZEZ-
2020-0004).
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OKHUCJ/IEHUE HOITMHAH-AHHEJIUPOBAHHOI'O
4,5-TUASADPITYOPEHA

Bacuanes E.C., * Buzses C.H., * Kokuna T.E., ° Tkaués A.B. *

“Hosocubupcxuti uncmumym opeanuyeckou xumuu um. H.H. Bopooicyosa CO PAH,
630090, Hosocubupck, np. Ax. Jlaspenmoesa, 0.9
e-mail: Vasilyev@nioch.nsc.ru
SUncemumym neopzanuueckou xumuu um. A.B. Huxonaesa CO PAH,
630090, Hosocubupck, np. Ax. Jlaspenmuesa, 0.3

4,5-JInazadayopeHoBbIe IPOU3BOHBIEC BBI3BIBAIOT HHTEPEC B KOOPAMHAIIMOHHON XUMHHU Kak Onbkaiiiiue aHainoru 2,2’ -0unm-
pumwios u 1,10-dpenantponunos'. HomuHau-aHHEIMpOBaHHbIH 4,5-mra3zadiayopeH 1 sBiseTcs OJHAM U3 JUTAHIOB TAKOTO THIA.

MBI U3Y4HITH OKUCIICHIE XHpabHOTO 4,5-mna3aduyopeHa 1 qByms cucteMamu: 1) IHOKCHIIOM CelieHa B IUOKCaHe, 2) TPUOKCH-
JIOM XpoMa B IIUPHUIIIHE.

IMomydens! keToHbI 2-4 1 TUMEpHBIE PORYKTHI S 1 6. IlokazaHo, 4TO TIEpBask cHCTEMa MIPUBOANT NIPEUMYILECTBEHHO K MTPOIYK-

TaM 2 (38%), 5 (5%), 6 (30%), BrOpas x mpoxykram 2 (40%), 3 (10%), 4 (10%). C HEeKOTOPHIMHU U3 IIPOAYKTOB ITOTyYCHBI KOMILIEKC-
HbIe coequuenust ¢ Zn?*, Cd**, Ag™ crexuomerpun 1:1.

Jlumepamypa

1. Annibale V.T., Song D. Dalton Trans, 2016, 32
2. Vasilyev E.S., Bizyaev S.N., Komarov V.Yu., Tkachev A.V. Tetrahedron, 2021, 131979

Paboma evinonnena npu gunancosoti noodepocke PH®, npoexm 18-73-00148.
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®OCDOPCOJIEPKAIIME 1,2,4-TPUA30JI-3-TUOHBI.
CUHTE3. CBOMCTBA.

Il'aspusiosa E.JL.,* Kpyros U.A.,* Bypanryaosa P.H., UcaeBa A.O.,?
Camuryumna A0, T'ybaiigynann A T.?

“Kazanckuil HAYUOHAIbHBIU UCCIe008AMeNbCKULL MeXHoI02udecKull yHueepcumem, Kasams, Poccus
420015, Poccus, e. Kasanw, yn. K.Mapxca, 0. 68.

SHUnemumym opeanuyeckoll u (uzuyeckoul xumuu um. A.E. Apbyzoea — obocobnenroe cmpykmypHoe
noopasoenenue DedepanvbHozo 20Cy0apCmeeHH020 OI00HCEMHO20 YUPEHCOeHUS HAYKU
«Deodepanvrulil uccnedosamenvckull yeump «Kasanckuii nayunsiii yenmp Poccutickoti akademuu Hayky,
Kaszanw, Poccus, 420088, Poccus, e. Kaszanw, yn. Apbysosa, 0. 8

Tpuazonsl ¥ UX HPOU3BOIHBIE XOPOILO W3BECTHBI B PsAy OMOJIOTMYECKH AKTHBHBIX COCAMHEHHWH, O00JaarolUX IIHPOKUM
CIEKTPOM (hapMaKoIOruiecKoi akTuBHOCTH' 2. Hamu pa3paboraH mpemapaTHBHBIA METON CHHTE3a HOBBIX (ocdopcomeprammx
1,2,4-tpuazon-3-tuoHoB 1 rereporukim3anueii COOTBETCTBYIOMUX (HOCHOPHIHPOBAHHBIX THOCEMHUKAPOA3UIOB, TIOIYUYCHHBIX Ha
oCHOBe Tuapazuaa AuheHnIhochOpUITyKCyCHON KUCIOTHE,

0 N/INI
@Lu L=
R

R =H, Me, Et, Bu, All, Ph
1

Haiineno, aro nmpupona 3amecturens y 4N-aroMa TpHa30ITHOHHOTO IIUKJIA BIMSET HA paBHOBECHE TAYTOMEPHBIX (OpM: TpHa-
30JTHOHHON M TPUa30JITHONBHOH. Hannune aByx Hykineo(HIbHBIX EHTPOB MO3BOJIIET MOAM(UIIMPOBATh UK JIHOO0 1O S- b0
o 2N- aromam. OcymecTsieHa S- u N- ¢pyHkunoHanm3anus ¢pochopruInpoBaHHbIX 1,2,4-Tpra3on-3-THOHOB: S-aJKWIINPOBAHIEM
sTHNIOpoManeraroM, N-aMHHOMETHINPOBaHHEM MopdoarHoM o MaHHUXY, N- 1 S- IprcoeMHEeHNEM 3THIIaKprIIaTa mo Muxasimio.
YcTaHOBICHO, YTO MPUCOEANHEHNE ATIIIAKPHIIATa IPOTeKaeT JIn0o 1mo N-, 1100 1Mo S- aToMy B 3aBUCHMOCTH OT CTPOCHUS TPHUA30II-
THOHHOTO nukia. Ctpoenue psaaa hocopuIMpoBaHHEIX THOCEMUKapOa3na0B ¥ IPOU3BOAHBIX 1,2,4-TpHra3oin-3-THoHoB 1 1okazaHo
metoaoMm PCA.

Jluteparypa

1. Kiigiikgiizel S.G., Cikla-StizglinP. Eur. J.Med. Chem., 2015, 97, 830.

2. Ayati A., Emami S., Foroumadi A. Eur. J. Med. Chem, 2016, 109, 380.

3. Taspwmiosa E.JI., KpyroBU.A., Bammesa A.A., Xaspos X.P., Camurymmuna A.U., I'y6aiinynmun A.T., Iaranosa H.U.,
Bypanrynosa P.H., Cunamun O.I. 2KOX, 2018, 11, 1789.
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CHUHTE3 U UCCJEJOBAHUE AHTUMHUKPOBHOM
AKTUBHOCTHU NPOU3BO/HBIX KPAYH-O®HUPOB
N UX MEJIHBIX KOMIIVIEKCOB

Lnymiko B.H.,* CapoBckas H.1O.,* Bioxuna JILLU.,* ’Kuaa M.IO.,° beaycs C.K.,?
PeruBoB B.M.," Yepabinuena T.A."

‘HUL] «Kypuamosckuit uncmumymy HPEA,
107076, Mockea, bocopoockuu ean, 3
e-mail: sadovskaya-n@mail.ru
*@I'VII «'HL] « HUOITUK», 141701, /lonconpyonsiii, Jluxauesckuii npoeso, 7
MI'Y um. M.B. Jlomonocosa, 119192, Mockea, yn. Konimoeoposa, 1, cmp. 73

CriocoOHOCTh MAaTOr€HHBIX MUKPOOPTaHU3MOB K PAa3BUTHIO PE3UCTEHTHOCTH K PAa3HOTO pojia aHTUOMOTHKAM U JAe3MH(PHLIUPY-
IOLIMM CPEJICTBAM JTUKTYET YCJIOBHUS TIOCTOSIHHOTO ITOMCKA HOBBIX aHTHOAKTEPHAIBbHBIX CPEACTB. AKTHBHO BEAYTCS UCCIIEIOBAHUS
OHMOJIOTMYECKOT0 U MEAUIMHCKOTO TIoTeHIMana ocHoBanuii Lludda, mpon3BonHbIX KpayH-2pHUPOB U UX KOMIUIEKCOB C METAJUIAMH,
KOTOpbIE KaK HOHO(OPBI MOTYT MPOSIBIISITh aHTUOAKTEPHAIBbHYIO0, IPOTHBOIPHOKOBYIO M IPOTHBOOITYXOJIEBYIO aKTUBHOCTH 1.

B paGore BriepBbie cuHTe3npoBansl ocHoBaHus Llndda, nponsBoausie 6eH30-15-kpayH-5, 6eH30-18-kpayH-6 U UX METHbIE KOM-
IUIEKCHI, MCCIIEIOBaHa UX aHTHOAaKTepUalibHasl aKTUBHOCTb. BBISIBJIEHO, YTO BCE COEAMHEHUSI POSIBIISIIOT aKTUBHOCTh IPOTUB I'PaM-
HOJIOXKUTENBHBIX OakTepuil Micrococcus luteus u Staphylococcus aureus. I'pamoTpuLaTenbHble OaKTEPUH HE IPOSIBIAIOT POCTa B
cpefax MeIHbIX KOMILIEKCOB MPOM3BOIHBIX KpayH-3¢upoB. s ocHoBauuii llIndda, nponsBogHbIx KpayH-3pUpOB yCTaHOBIEH
CIajl akTUBHOCTH B PSy ITPU NOBBIIIEHUH MOJIEKYIIPHOM MacChl COeIMHEHUH.

0 N-R N-R
(CH,CO0),Cu ",
+ RNH, — | —_— 3
= L]
N N NT------ Cu(CH,CO0),
u/\
#* r-‘\"} *

Jluteparypa
1. Cagosckas H.IO., I'mymiko B.H., broxuna JI.W., PetuBoB B.M. Xumuueckas 6ezonacnocms, 2020, 4 (2), 80-100.
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CHUHTE3 HOBBIX KOHJIEHCUPOBAHHBIX
MPEACTABUTEJIEN TUEHO[2,3-B]TUONIMPAHO[3,4-E]
MUPUIUHA

/labaesa B.B., barnacapsau M.P.

Hayuno-mexnonozuueckuii yenmp opeanuueckoui u papmayeemuyecxou xumuu HAH Pecnyonruxku Apmenuu,
0014, Epesan, np. Azamymsn, 26
e-mail: valya.dabayeva@mail.ru

[Iponomxenue uccnenoBaHMs MO BBLICHEHHUIO BIMSHHS CTPYKTYpPHBIX OCOOEHHOCTEH NPOWU3BOAHBIX KOHJIEHCHUPOBAHHBIX TH-
eHo[2,3-b|nMpUMUINHOB Ha UX OMOJIOTHYECKYIO aKTUBHOCTbB, @ TAKXKE C YYETOM BBISIBICHHOW HaMU paHee MX OMOJOrM4ecKoi
akTHBHOCTH [ 1-3] pa3paboTaHbl METO/IBI CHHTE30B COOTBETCTBYIOLIUX MTPOU3BOIHBIX , COIEPKALIMX THOIMPAHOBOE KOJIBIIO.

NH,

N S COOEt

NHCOMe

|

S CONHR’®

JIuteparypa

1. [ab6aea B.B., barnacapssu M.P., Hopassir A.C., [xaranmansu U.A., Hazapsa M.M., Axorsia A.I. Xum.-gpapm. xc., 2015,
49(9), 17.

2. [ab6aea B.B., barnacapssa M.P., Hopassin A.C., [xaranmaunsua U.A., Hazapsa M.M., Axorsia AT, TageBocsia A.A. Xum.-
gapm. xc., 2013, 47(3), 12.

3. [abaesa B.B., barnacapsia M. P., [Taponuksu E.I"., Jamsn LI, [Taponuksn P.I., Hazapsu M.M., AxonsiH A.I. Xum.-ghapm.
arc., 2020, 54(7), 27.
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CHUHTE3 U CTPOEHHUE HOBbBIX MOHO-
N BULHHUKIINYECKHUX N-/S-ITPOITAPI'MJI 3BAMEIIEHHBIX
HPOU3BOJAHBIX ITMPUIUHA

Jlamsin HILII., baasu K.B., AiiBa3saH A.I.

Hayuno-mexnonozuueckuii yenmp opeanuueckoi u ¢papmayeemuyecxou xumuu HAH Pecnyonuxu Apmenuu,
0014, Epesan, np. AzamymsHn, 26
e-mail: shdashyan@gmail.com

Ha ocHOBaHMM TOTO, YTO MUPHIMH U €r0 KOHJCHCHUPOBAHHBIC MPOM3BOIHBIE BXO/ST B COCTAB Pa3sHOOOPa3HbIX d(PPEKTUBHBIX
JIEKapCTBEHHBIX cpe/cTB [1-3], Ha ocHOBE (PyHKIMOHAIBHO 3aMEILIEHHBIX MOHO- U OUIMKIMYECKHUX [TPOU3BOIHBIX MUPUIAMHA HAMU
OCYILECTBJIEH CHHTE3 HOBBIX NpencTaBuTeield N-/S-nmponapruil 3aMeneHHbIX MPOU3BOJHBIX TUPHAMHA. B3anMmopaeiicTBueM MOHO-
1 OUIMKIMYECKUX ITPOM3BOIHBIX TUPHIMHOHA C PONapruiaOpOMuUIOM ObUTH CHHTE3UPOBaHbI COOTBETCTBYIONINE N-IIponapruisa-
MEILIEHHbIE MMPUANHA, @ PEaKLus ¢ XJIOPOKKCHIO ochopa NpuBesa K XJIop Npou3BOAHbIM. J{anbHeliliee 3aMeleHre atomMa Xjiopa
ponapruaOpoOMHUIOM IIPHUBENIO K 00pa30BaHUIO TEPMHHAIBHBIX THOALETUIICHOBBIX CoeTUHEeHHH. CTpOEHHUE MOTYyUSHHBIX COeIMHE-
HUI TOATBEPIKACHO (PU3UKO XUMHUYECKMMH MeToJlaMu aHanu3a. MccnenoBano nosenenne N-/S-niporaprui 3aMeieHHbIX IIPOU3BO-
JHBIX UpuarHa B peakiusix ¢ CH kucnoramu.

R2 R 2 Rz Rz
1 1 1 1
R N CN R SN CN R X CN R N CN
D — —_—
=
R ITI (0] R INI (0] R INI S R N SCH,C=CH
CH,C=CH

Jluteparypa

1. Paronikyan E. G., Petrou A., Fesatidou M., Geronikaki A., Dashyan Sh. Sh., Mamyan S. S., Paronikyan R. G., Nazaryan I.
M., Hakopyan H. H. Med. Chem. Commun., 2019, 10, p. 1399

2. Weyesa A., Mulugeta E. RSC Advances, 2020, 10, 20784

3. Alizadeh S. R., Ebrahimzadeh M. A. Mini Rev. Med. Chem. 2021, doi. 10.2174/1389557521666210126143558

Hccnedosanue svinonneno npu gunarcosoii nodoepocke Komumema no nayxe PA 6 pamxax nayunozo npoexma Ne 20TTWS-
1D032
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KOMIVIEKCHBIE COEIMUHEHUA MAPI'AHLA(II) HA
OCHOBE HTPOU3BOJAHbBIX ITOJUIIUPUINHOB
U 5S-OPEHUJITETPA3OJIA: CUHTE3 U IIEPCIIEKTUBbBI
INPUMEHEHUA

Epmakosa E.A.,*** Epemuna F0.A.,*%* Jlunep E.B.*°

* Unemumym neopeanudeckou xumuu um. A.B. Hukonaesa CO PAH,
630090, Hosocubupck, np. Jlaspenmvesa 3
¢ Hosocubupckutl HayuOHAIbHbLI UCCTe008AMENbCKUTL 20CYOaPCMBEHHbII YHUBEDCUMEM,
630090, Hosocubupck, ya. Ilupozosa 1
¢ Hayuno-uccinedosamensCckutl UHCMumym MOneKyIsApHoU ouorocuu u Ouopusuku —
cmpyxkmyproe noopazoenenue QUL OTM, 630117, Hosocubupck, yi. Tumakosa, 2/12
e-mail: ermakova2299@gmail.com

Terpazosibl SBISIFOTCS CTPYKTYPHBIMU (pparMeHTaMu (pHU3MOJIOrMYeCKH aKTUBHBIX COSIMHEHHH, B TOM YHCIIE JIEKapCTBEHHBIX
cpenctB. Ha naHHbIii MOMEHT U3BeCTHO 0K0J0 20 BHIOB OMOJNIOTHUECKOW aKTHMBHOCTH, KOTOPbIE MOTYT HPOSIBISATH COCIHHEHHS,
coziepKaliyue TeTpa3oibHbI GparMeHT (IPOTHBOrPHOKOBAsl, IPOTHBOBUPYCHAS, IPOTHBOBOCHAIUTENbHAS, aHTHOKCUAAHTHAS aK-
THUBHOCTb U T.J.). BO3MOXKHOCTh HMCIOJIb30BaHHS TETPA30JIOB B KAYECTBE MOTEHIMAJBHBIX IPOTHBOOITYXOJIEBBIX CPEICTB TAKXKE
SIBJISIETCSI IEPCIIEKTUBHBIM HarpapieHueM. Tak Kak B KOMIUIEKCHBIX COEMHEHHSX CBOWCTBA JIMT'AH/I0B, KaK MPABHIIO, YCHIIMBAIOT-
Csl, TO CHHTE3 KOMIUIEKCOB DHJIOI€HHBIX METAJUIOB C IPOM3BOIHBIMH TETPa30Jia U U3yYeHUE UX OHMOJIOTHYECKHX CBOMCTB SIBISIETCS
AKTyaJIbHOM 3a/1aueil.

B pamkax paboThl CHHTE3MPOBaHbI M OXapaKTEPH30BaHbl ciepylomue coenuHenus: [Mn (bipy/phen), L (OAc),] (1, 2),
[Mn,(dmbipy),L (OAc),] (3) u [Mn(dmphen),L.] (4), rae bipy — 2,2’-6unupumun, phen — 1,10-penantponun, dmbipy — 4,4’-nume-
THi-2,2’-ounupuaus, dmphen — 4,7-nqumernn-1,10-¢penantponus, L — S5-gpenunrterpazonar aHnoH. MeTooM peHTIEHOCTPYKTYp-
HOTO aHaJIM3a ONpe/iesIeHbl MOJIEKYIISIPHbIE U KPUCTAUTMUECKHE CTPYKTYPBl BCEX CHHTE3UPOBAHHBIX KOMILIEKCOB. M3yueHbl O1oi1o-
IMYECKHE CBOWCTBA JIAHHBIX COEIUHEHHH (IUTOTOKCHYECKasi, IPOTUBOMUKPOOHAs U aHTHOKCHJIAaHTHAs aKTUBHOCTB). MccnenoBa-
HUE [IUTOTOKCUYECKOI aKTHBHOCTH JIMTAHI0B Y KOMIUIEKCHBIX COEJMHEHHH MTPOBOIMIIOCH Ha KJIETOUHBIX JIMHUAX Hep2 (kapuuHoma
ropranu) U HepG-2 (remaroueitoinsipHas kapiuHoma). Cpeu ucciaeoBaHHBIX KOMIUIEKCOB HAUOOJIbIIEH IIMTOTOKCUYHOCTBIO 00-
nayaet coenunenue 4 — napamerp IC, | jnis Hero Ha KineTounsix nunusax Hep2 u HepG-2 cocragnser 8,1 + 1,2 MkM u 5,7 & 0,6 MxM
COOTBETCTBEHHO. /Il M3yueHHs] aHTHOKCUAAHTHOW aKTMBHOCTH JIMT'AHAOB U TOJYYSHHBIX CMEIIaHHOIUTaHHBIX KOMIUIEKCOB i
Vitro UCTIONBb30BAJIM CTAOWIBHBIN pagukan 2,2 -a3uHo-0uc-(3-3Tia0eH30THa30IMH-6-Cyb(GoHOBYIO Kucioty) (ABTS*). Haubonee
BBIPKEHHYIO aKTUBHOCTH uMeeT Komruieke 1 (IC, = 37 MxM).

Paboma evinoanena npu noodepoicke Poccuiickoco Hayunozo @onoa (epanm Ne 20-73-10207).
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KOMILIEKCHI PA3JIMYHBIX OKCUPOCDPOHATOB
C HOHAMMU ITEPEXO/AHbBIX METAJIJIOB

Kaprpinoex T.E.,» Ten A.10.,* 1O B.K.*

‘Uncmumym xumuyeckux Hayk um. A.b. Bexmyposa,
050010, Anmamuor,yn. L. Banuxanosa, 106,
e-mail: tolganay.zharkynbek@gmail.com
*Kazaxckuil HayuoHaubHblil YHUeepcumem um. aiv-Papadu,
050040, Anmameol, np. ane-Dapabu, 71

0-Okcu- u 0-aMuHO(POCHOHATHI TETEPOIUKIMYESCKOTO PSia U MX MPOU3BOIHBIC, OJIaroaps HIMPOKOMY CICKTPY OMOJIOTHUECKUX
CBOWCTB, MPUMEHSIOTCS B MEAMIIMHE M CEJILCKOM X03siticTBe!. J{ist moBbIeHus: 6103 PEKTUBHOCTH TETEPOLIMKIMIECKUX COEANHE-
HUM [IHPOKO HUCTIOIB3YIOTCS MX KOMIUIEKCHI C HOHAMH Pa3IMYHbIX METAJLIOB,

Panee HaMu Ha pUMepe MUIEPUINHOKCH(BOCPOHATA JOKA3aHO, YTO 00pPa30BaHIE KOMIUICKCHBIX COCTUHCHUI MPOUCXOINT Y-
TeM (POPMHUPOBAHHUS JIBYX KOOPAMHAIIMOHHBIX CBsizeil: Me*—N u Me?*...O=P?, J{is u3yueHus BIUSHHUS KOJIHUECTBA KOOPAUHAIIMOH-
HBIX IICHTPOB Ha OMOJIOTHYECKYIO aKTHBHOCTh CUHTE3UPOBAHBI METAJJIOKOMIUIEKCHI OKCU(OCHOHATOB HA OCHOBE IIMKJIOTCKCAHOHA
U alleTOHa cOCTaBa MeTaLjiurang = 1:2.

CJieyrONUM JIMTaHI0M CTall OKCH(POCHOHAT C ABYMs KOOPAWHAIMOHHBIMHU [IEHTPAMH, TIOJIyYEHHBIN HAa OCHOBE TOJINEPU30HA* —
MHOpEIaKCaHTa IICHTPAILHOTO ICHCTBHSA, B YCIIOBHIX peakiind AOpaMoRa.

0, OCH; 0, OCH;4

) ;
Ho, PocH, f HO, F-0CH,
Me(CH,CO00), .

0 \

N HP(OXOCH,), T/\\. R N ctr ey

/Q)Y\ O . berene P//I\ O ethanol Me m OJ_ CH3C00
_Illl ¥

T

Me™ = Mn™", Co®, Oy’

Jluranm 06pasyeT KOMIUTEKCHI C alleTataMi HOHOB Me?" cocrasa 2:1 B aTanose npu 25°C U yibTpa3ByKOBOM POMOTHPOBAHHH.
Hannsre MK criekrpos noatepxaaoT ydactue GpocdoHaTHOM Ipynnbl U a30Ta B KOMIUICKCOOOpa30BaHUH, OJHAKO OKOHYATeIbHAs
TOYKa B CTPOCHHMHU KOMIIIEKCA ellle He TOCTaBJIeHa.

JIuteparypa
1. xuembaeB B.)K. a-oxen u a-amunodocdonars! mecruwieHusix (N, O, S, Se) rereporukiio. — Anamarst: Komrieke, 2003. —
234 c.

2. Noftke A.L., Habtemariam A., Pizarro A.M., Sadler P.J. Chem. Commun., 2012, 48, 5219-5246.

3. XKapkoia6ek T.E., Kvictaybaesa H.Y., Manmakosa A.E., ®acxytnunoB M.®., [Tpanues K. 1., 1O B.K. Xum. orcyph.
Kazaxcmana, 2020, 70, 180-188.

4. Orgovan G., Tihanyi K., Noszal B. J. Pharm. Biomed. Anal., 2009, 50, 718-723.

Paboma evinonnena npu ghunancogoii noodepoicke KH MOH PK, epanm AP 08856051.
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KOHBIOI'ATBI IMPO®PEO®OPBUIA A CO CTEPOUIAMHA
KAK NIEPCIIEKTUBHBIE TIPOTUBOOITY XOJIEBBIE
ATEHTBI

3oJioriie B.A.,»° Py6anos 3.M.,* Mopo3seBuu I.E.,* Mextues A.P.,* HoBukos P.A.,*
Mumapun A.1O.,* [lonomapes I'.B.*

“ Unemumym ouomeouyurncxou xumuu um. B.H. Opexosuua, 119435, Mocksa, yn. [locoounckas, 10/8
e-mail: vazolottsev@mail.ru
% Poccutickuil yHugepcumem opyoicowt Hapooos, 117198, Mockea, yn. Muxnyxo-Maknas, 6

¢ Uncmumym monexynaprou ouonoeuu um. B.A. Dueenveapoma Poccutickoli akademuu HAyK,
119991, Mockea, yn. Basunosa, 32.

KoHnblorupoBanue TeTpanuppoiIbHBIX MAKPOLMKIIOB C PA3IMYHBIMU OUOJIOTUYECKH aKTUBHBIMU COCAMHEHUSIMH SIBJISETCS Tep-
CIIEKTHBHBIM ITOJIXO/IOM K CO3/[aHUIO HOBBIX (DOTOCEHCHOMIN3aTOPOB, 00JIa1al0IINX TOBBIIIEHHBIM CPOJIICTBOM U CIIEU(PUIHOCTHIO
K BIOpaHHBIM OMOMMIIICHSIM.

Lenpto 1aHHOTO UCCIIEAOBaHUS ObLI MOUCK HOBBIX OM- M MOMU(YHKIMOHAIBHBIX MOJIEKYJI, 00JIaJalONIMX BEICOKHM CPOJCTBOM
K KJIETKaM KapLWHOMBI IIPOCTATHI U MPOSBISIONINX 3HAUUTENbHYIO aHTUIIPOIN(EPATUBHYIO aKTUBHOCTh U (POTOMH/IYLIUPOBAHHYIO
LUTOTOKCHYHOCTD B BBIILIEYIIOMSHYTBIX KJI€TKaX.

Bbuta cuHTE3UpOBaHa cepus U3 JecATH OM(YHKIIMOHATBHBIX KOHBIOTAaTOB Mupodeodopouia a ¢ MPOU3BOAHBIMU JUTHIPOTE-
CTOCTEPOHa, TECTOCTEPOHA, AUTECTOCTEPOHA U ceKo-D-aHapocTaHa, CBI3aHHBIX MEXKAY COOOM JTMHKEpaMU Pa3IMYHON PUPOJIBI.
BbIsiBJIeHO B3aUMHOE BJIMSIHHE CTEPOMIHOTO U MaKpOLMKINUECKOro ¢pparmenra meronamu SIMP-criekTpockonuy, mocTpoeHbl Mo-
JIEKYJISIpHBIE MOJIEIIM KOHBIOIaTOB, UCCIIEA0BaHa aHTHITPO(epaTrBHas aKTHBHOCTh M ()OTOMHYIUPOBaHHAS LIMTOTOKCHYHOCTD B
KJIeTKax KapuHoMbl mpoctatsl LNCaP u PC-3.

Bbuti cCMHTE3MPOBaHbI B2 HOBBIX KOMILJIEKCHBIX KOHBIOTaTa, COIEpKAallie B CBOEM COCTaBe TpU (pyHKIMOHAIBHBIX (hparMeHTa:
nupodeodopobun a, 170-3aMelIeHHbIH TECTOCTEPOH U JTMNOMUIBHYIO TeKCalellnIbHas Lellb, CBSI3aHHbIE MEXKIY COOO0 JTMHKEPOM
Ha ocHoBe L-nm3uHa. MccnenoBana anturponudepaTrBHas akTHBHOCTh KOHBIOTATOB B KJleTKax KapuuHoMbl mpoctarsl LNCaP u
PC-3. KonbroraTsl Jierko 00pa30BbIBaIN CMEIIaHHbIE MUICILIBI ¢ (POCHATHAMIXOIMHOM U IUTroporukoM F68. Hccnenorana uatep-
HalM3alus MOTy4YeHHBIX MUIIEIUT KJIeTkaMu renarokapuuHoMbel HepG2 u kinetkamu kaprHoMsl npoctatsl LNCaP u PC-3.

Paboma evinonnena 6 pamxax Ilpoepammol GyHOamenmanvublx Hayunwvix ucciedosanuil 6 Poccuiickou ®edepayuu na
doneocpounulii nepuod (2021 - 2030 200vt)
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B-(1H-UMHUAA30JI-1-WDHITPOIINJI) KAPBAMOJAUTUNOHATDBI
Kamibioaesa A.B.,» MaamakoBa A.E.,> Mykanosa M.C.,* IO B.K.?

A0 «Hncmumym xumuueckux Hayk um. A.b.bexmyposay,
ya. L. Banuxanosa 106, Anmamet, Kazaxcman, 050010,
altin_28.94@mail.ru
*HAO «Kazaxcxkutl HayuoHanbHulil HCeHCKUL Neda202UutecKuil YHUSepCUmenty,
ya. Toeons 114 k1, Armamul, Kazaxcman, 050000

HekoTopbie POM3BOIHBIC AUTHOKAPOOHOBBIX KHCIIOT SIBISCTCSI YCKOPHUTESIMU BYJIKaHHU3AIMH KaydyKoB!, doTopeareHTamu?,
PaIHONPOTEKTOPAMHU® U AHATUTUYECKUMHE peareHTamu’. OHHU TakxKe 0018 Jat0T MOJIEe3HBIMHI GHOIOTHUSCKUMHE ISHCTBUSIMH TAKUMH,
KaK WHCEKTUIMIbL, aKAPUIIU/IbI, HEMATOIMAbL, GYyHTUIUABL U T.1.°

C 1enblo Mojy4eHHs MOTEHINAIBHBIX TPOTHBOMH(EKIIMOHHBIX [TPENaparoB, a TAKKe PaauoNpOTeTOPOB CHHTE3UPOBAHbI HOBBIE
a¢upsl (3) ¢ UMHUIA30JI0NPONMIBHBIM (PParMEeHTOM IIPH KOMHATHOW TemIieparype cMelnnBanueM cMmecH (3-(1H-umuaason-1-mm)
KapOamoauTHoOHaTa Harpus (2), (eHOKCHANIKWIOpPOMUIA B MPUCYTCTBUU KATATUTUYECKUX KOJIWYECTB TETpalyTHIaMMOHUHA Opo-
muna. Mcxonuslii kapbamonutuoHar HaTpust (2) ¢ KOJTMYECTBEHHBIM BBIXO/IOM IT0Jy4eH B3aumoaeicTeueM 3-(1 H-umuaason-1-mm)
MIPOIHMJIAMHHA C CEPOYINIEPOIOM U THAPOKCHAA HATPHSL.

( ) NaOH ( ) Br\R/O\© / \

—

—_— N
TBAB
C3 C3 S C3h6 S
74 %
1 \NHZ ﬁN_c/\ AN—-C g
2 SNa 3 \S/ ~

Beixox nomy4eHHbIX 3GupoB coctaBnseT 23-75%. CTpyKTypa CHHTE3UPOBAHHBIX COSANHEHHH MTOABSP)KACHBI JIEMEHTHIM aHa-
JU30M H CIIEKTPaJIbHBIMH JaHHBIMHU TakuX, Kak MK n cnekrpockormu SMP.

JIuteparypa

1. Bbnox I'A. Opeanuueckue yckopumenu 8yikanuzayuy u 8yIKAnuzupyrowue cucmemsl snacmopmepos. J1.: Xumus, 1978, 56 c.
2. Ilarent CIIA Ne3787471, 1974.

3. Barnes J.H., Esslemont G., Holt P. Macromol. Chem., 1975, 176, N2, p. 275-283.

4. Oputn ., Hlenk I. KomnuectBennstit ananms. M.: Mup, 1978, 83 c.

5. Co6enunna JI.H., Muxanesa A.U., Tpopumos b.A. Iupporkapbooumuonamer: cunmes u peaxyuu. Poc.xum.x., 2005, Ne6, c.

97-108.

Paboma evinonnena npu gunancosou noodepoicke Munucmepemea obpazosanust u Hayku Pecnybnuxu Kazaxcmane pamxax
2panmoeo2o unancuposanus, zpawm AP 08856051
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B3AUMOJENCTBUE 2-IIUAHOCOAEPKAIIIAX
OKCACEJIEHOJIOB-1,3
C O-OEHWJIEHIUAMUHOM

Kauanos A.B., 3amapaeB A.B., Kamuncknuii B.A.

Jlanvrnesocmounwiil hedepanvbHulil yHUepcumen,
690922, Braousocmok, o.Pycckuii, n. Asike 10,
e-mail: kachanov.av@dvfu.ru

OxkcaceneHobI- 1,3 SBISIOTCS PEAKMMH M MAJIOH3YYCHHBIMU COCAMHEHHUsIMUA. HeqaBHO HaWICHHBIM HAMH CIOCOO TONTyYeHUs
2-I[HaHOCOJIEPIKAIIMX OKCACEIEHOIOB-1,3 Ha OCHOBE apOMIIAIIETOHUTPUIIOB CEIal X 00Jiee JOCTYMHBIMHE ',

[pomomxkas uccaenoBaHNE CBOMCTB 2-I[HAHOCOACPIKAIINX OKCACEICHONIOB-1,3 MBI OOHAPYKUIIK BO3MOKHOCTh TIOCTPOCHHSI 60-
JIee CIIOXKHBIX TeTePOIUKIMYCCKUX COCTUHCHUI HA UX OCHOBE. B3anMoseiicTBure ¢ 0-()eHIICHIHAMIHOM, B 3aBUCMOCTH OT TIOJISIP-
HOCTH PACTBOPHUTEJISA, IPUBOIUT K 00Pa30BAHUIO TPOU3BOAHBIX HYKJICO(PHIHLHOIO 3aMEIICHUS [UAHOTPYIIIBI ¢ MUTPAIIUCH apuiia
(2), mpomyKTOB MX NaNbHEWIIeH reTepourKiIn3auu (3) Uik XHHOKCATMHUEBOTO OeranHa (4).

0 el
Ar N N Ar><\LN
e — o se
A’ 1 oN HN = B
2,3. Ar=Ph i B
4. Ar=4-MeOCgH,
Nl@
Ar N N%NH
\E i O Se
oy -/ 3

o)

>:J¥ 4 A’ TN
Ar N

Coenunenns (2) u (3) 06pa3yroTcsi B HOpMAIBHBIX YCIOBHAX, COSTMHEHHUE (4) TIOIyJaeTcsl IpH HarpeBaHUH.
CrpoeHue MoIy4YeHHBIX COenHeHNH oaTBepkaeHo qanabpiMu UK ciekrpockonmu, nanaeivu IMP i Macc-CieKTpoMeTprn.

Jluteparypa
1. Kauanos A.B., 3amapaeB A.B., I'epacumenxo A.B., Macnos K.B., Cra6ko O.1O., Kamunckuit B.A. Synlett, 2018, 29, 2035.
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I'ETEPOLHUKJIN3ALIUA
3-HINAHOMETHUJIEH-1,2,4-TPUASUHOB

Koaryn JI.C.,»° UBanoB C.M.°

* @I'bBOY BO Poccuiickuii xumuxo-mexnonocuveckuil ynugepcumem umenu /{. U. Menoeneesa,
125047, Mockea, Muycckas niowaow, 9,
e-mail: deniscoltun@yandex.ru
¢ Unemumym opeanuveckoil xumuu um. H J]. 3enunckoeo Poccuiickoi Akademuu Hayx,
119991, Mocksa, Jlenunckuii npocnexkm 47

mpem-ByTI/IJ'H)HI)Ie U aJaMaHTWJIbHBIC MPOU3BOAHLIC a30TCOACPIKAIUX TE€TCPOLUKIIOB MPOABIAIOT HEOOLIYHBIE XUMUYECKUE

CBOMCTBA U IIMPOKHUH CIIEKTP GHOIOTHYECKON aKTUBHOCTH . B Mpo1oybkeHne HAllIMX UCCIIEA0BAHUIZ, H3yUEHBI TIPOLECCHI [IMKIIM3a-
IIUM B pAAY 3-1iaHomMeTuieH-1,2,4-Tpua3utos?,

RO

H
N 1). BrCH;CO,t-Bu
NCL‘/ N ;
HNW 2). t-Buli
(8]

Pucynox 1. Cunmes u monokpucmanvras cmpykmypa nupponof1,2-bj[1,2,4]mpuasunos

Hamu ycraHOBJIEHO, YTO 3aMeHa mpem-0y THIILHOW TPYIIIBI Ha POICTBEHHYIO el afaMaHTHIIBHYIO IIPUBOIUT K HOJTHOMY H3Me-
HEHHIO HampaBieHus peakuuu (puc. 1). Tak, B caydae R = #-Bu, Habmonanace sx30-oue muknmsanus Topma mo rpymme C=N, B TO
BpeMms Kak st R = Ad-1 B aHAJIOTHYHBIX YCIOBHUSX MPOTEKAIa 9K30-mpue KOHICHCAHS 110 KapOoHIwIbHOM rpymme’. Habmonaemast
PETHOCENEKTHBHOCTE 00pazoBanus muppoio|1,2-H](1,2,4]Tpna3nHoB, MO-BUANMOMY, CBSI3aHa CO BTOPHIHBIMU CTEPUICCKUMH -
(eKkTaMu SKpaHUPOBAHUS AKTHBHOTO LIEHTPA, I3MEHEHUSIMH B JIETIOKAIH3aL[HH SJIEKTPOHHON IIIOTHOCTH JINOO COIBBATHOMH 0007104-
Ke?.

Jluteparypa

1. Hlokosa 3.A., Koanes B.B. Xum.-@apm. Kypn., 2016, 50, 3.

2. HganoB C.M., Muponosu4 JI.M., laeBa E.Jl., Munsies M.E. /36. AH Cep. Xum. 2020, 69, 1009.
3. Ivanov S.M. J. Heterocycl. Chem. 2021, published online, DOI: 10.1002/jhet.4255.
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CHUHTE3 U MOANDPUKALIUA HOBBIX CTPYKTYPHbBIX
AHAJIOT'OB IPUPOJIHBIX UHTET'PACTATUHOB
C BA3OBbIM J2IIOKCUBEH30][7,8] OKCOIIMHOBbBIM
KAPKACOM

Kyviaakor U.B., Craaunckas A.Jl., MapTeinenko H.B.

Hucmumym xumuu, Tromenckuil 20cyoapcmeentblil yHugepcumen,
ya. Ilepexonckas, 15a, Tromenw, 625003, Poccus,
e-mail: i.v.kulakov@utmn.ru

HenasHo Hamu ObLIO TIOKa3aHo [1], 4TO B pe3ynbraTe ayibA0JbHOM KOHASHCAUH 3,5-1naleTiI-2,6- ITMMETHITUPUINHA C CajlH-
LMJIOBBIM aJIbJICTUAOM B KUCIIOHN cpeie 00pa3yloTcs He Orca3axallkoHbl, a MPOAYKThl BHY TPUMOJIEKYJISIPHON HUKIM3AHH — IPOU3-
Boaubie SH-5,11-3nokcnbenso|7,8]Jokcounno[4,3-7b]nmupununa 1, KoTopble SBISIOTCS OIM3KMMHU CTPYKTYPHBIMH MUAPUAMHOBBIMU
aHaJIoraM¥ ITPUPOJHBIX MHTEIPAacTaTHHOB A U B, sIBISIOIIMXCST MOIHBIMH MHTHOMTOpaMu nHTerpassl BUU-1.

CH,COOE!

' H:Se05
\ BuOha

R = Fh, 4-Fy
L
Ho,

R=LH-OH altglliulu.l..-'ln
R=CHO - mpegraatite B

Jlanee ¢ mojy4eHHBIM OKCOLMHOM 1 MpPOBEIHM XMMHYECKYI0 MOAM(DUKALMWIO C TOJNyYEeHHUEM COMNpPSDKEHHBIX (hapmakodopHBIX
TeTepPOLMKIIOB, KOTOPBIE MOTYT IIPE/ACTABIISATh HHTEPEC B IUIAHE U3YyUCHUSI UX OMOJIOTMYECKHX CBOMCTB.

Jluteparypa
1. Ivan V. Kulakov, Alena L. Stalinskaya, Semyon Y. Chikunov and Yuri V. Gatilov. New J. Chem., 2021, 45, 3559.

Paboma evinonnena npu gunancosoi nooodepocke PODU, npoexm Nel9-03-00376A

344




SA0YHOE YYACTHE 345

CUHTE3 BUOJIOTUYECKHU 3HAUMMBbIX
KOHJAEHCUPOBAHHBIX CUCTEM — XUHOKCAJWHO[2,1-b]
XUHA3O0JUH-6,12(5H)-TUOHOB

Kyuiaros T.A., Mamenosa B.JI., Csaikaes B.B., Bopounna I0.K., Mamenos B.A.

Hnemumym opeanuueckoii u ¢husuyeckou xumuu um. A. E. Apbyzosa —
OCII ®UL] KA3HI] PAH, 420088 Kazaus, yn. Akao. Apbyszosa, 8
e-mail: temur.kushatov@mail.ru

XuHokcanuHo[2,1-b]xunazonun-6,12(5H)-A10HBI — TETPALUKINYECKUE apOMAaTHYECKHE CUCTEMbI C KOH/ICHCHUPOBAHHBIMH XH-
HOKCAJIMH-2- U XUHA30IMH-4-0HOBBIMH T€TepOLIMKIIAMH B COCTABE, MOJTY4YEeHHBIE TPOCTHIMU METOIaMH U3 IOCTYIIHOTO ChIPbS, SBIIS-
FOTCSL PEJIKMME OUTETEPOIMKIAMHE, SAMHCTBEHHBIN aHAIOT KOTOPBIX OIMCAH B MATCHTHOM uTeparype (cxema 1).!

JMNH; =

e

s '\f .r:f':'-'\ll["'cN 0.
H
|
NH? ____-'HD_. .\bcl e N ,_\1;__:-_0 S0Cl; "'-:'-:?H| N-.‘:: Cl k_,.- “MNHy ,Nﬂ.wﬁh __I HCI T /LN ey
L | [ﬁ. .1[\, e, 2 Tomm, ,I: o, H+O 3 /I\[ _.-L:\. E\.\_ ] e, __.![ i, g]
=" " MHR 140 °C, 16 h o N0 DMF, A, 36 min e N0 Fy . e m1h . "MW T/ ‘R
R Q

H”__\\\_/_E_\I—- B1%

e

Cepusi HOBBIX XMHOKCATHHO[2,1-b]xuHa301uH-6,12(5H)-1MOHOB ¢ XOPOIIMMH BBIXOJAaMHU ObLIA MOJyYCHA B3aMMOICHCTBUEM
o-(heHMIeHIMaMUHOB ¢ HECUMMETPUYHO 3aMeIIEHHBIMU OKCalaMHIaMH, MOTy4aeMbIMU OOHAPY)KEHHOW HAMM paHee HOBOW KHC-
JIOTHO KaTaJM3UPYyEeMOH IeperpyninupoBKoii 3-(o-HUTpodeHIT)OKCHpaHo-2-KapOoKcaMu10B.2-3

HﬂN o ;R1 R!
0 S I

0 Cl_ JLR o I 0 HN~ S R o f j
Ef'?j[’th NaOMe/MeOH rf"‘“ A= H;50, Eﬁ‘f"u“oH RY=HF.CLMe o oy s
2, =

| P 9489
~ . 24 h e AcOH, 4, 3h e PPA1BOSC,5h S ps
NG B7-100% NO: 92-89% h Z{H o B0-07% N g
G S 5
R = NHj, NHAr 1 UF 2
Ar = Ph, d-FCgH,, d-CIC:H, 2-BrisH, R

JIuteparypa
1. Goehring, Richard R. et all. PCT Int. Appl. 2009027820, 05.03.2009.

2. Mamedov V.A., Mamedova, V.L., Khikmatova G.Z., Mironova E.V,, Krivolapov D.B., Bazanova O.B., Chachkov D.V.,
Katsyuba S.A., Rizvanov [.Kh., Latypov S.K. RSC Adv. 2016, 6, 27885.

3. QuZh.-W.,, Zhu H., Katsyuba S.A., Mamedova V.L., Mamedov V.A., Grimme S. ChemistryOpen 2020, 9, 743.

Paboma noooeporcana epanmom PH® Ne 18-13-00315
Qusuro-xumuueckue uccredosanus nposedervt ¢ LIKII-CAL] ®UL] KazHI] PAH
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CUHTE3 U MTPOTHO3 JUMIO®UILHBIX CBOWCTB
7-(APUJIIMA3ZEHWIT)-3A-APUII-3,3A-TUT UJIPO-SH-BEH30|d]
MUPPOJIO[2,1-b][1,3]OKCA3UH-1(2H)-OHOB

Jlunbkosa E.N.,* T'punés B.C.,*° Eropoa A.10.?

“CapamoscKuil HAYUOHAIbHBIU UCCIe008AMENbCKULL 20CY0aAPCMBEHHbILL YHUBEPCUMEm
um. H. I’ Yepnviwescroeo, 410012, Poccus, e. Capamos,
yi. Acmpaxanckas, 83, e-mail: alenaji2006@mail.ru
SUnemumym 6uoxumuu u Gusuoio2uu pacmeHuti u Mukpoopeanuzmos PAH,
410049, Poccus, e. Capamos, npocn. Sumysuacmos, 13

BriepBrle M3ydueHO XHMHYECKOE IIOBEACHHE 3a-apwi3aMemEHHbIX 3,3a-muruapo-5H-6enso[d|nuppono[2,1-b][1,3]okca-
3uH-1(2H)-0HOB 1a-¢ B peakiusx 3MeKTPO(GUIBHOTO 3aMEIIeHHUS Ha TPUMEPE a30COUCTaHus ¢ XJIopuaamu GeHui-, 4-opomMmdenu-
u 3,5-puxyopheHuana3onus. Peakiuu npoBOAWIM B KJIACCHYECKUX MSTKUX YCIOBHSAX B BOIHO-CIIUPTOBOM cpene mpu 0-5 °C.

0
0 N“N,Ar
Nz HQO { EtOH N
+ | e
N Al © 05cC
cl
0 R:E

R qae 2a-c 311
R =Ph (a), p-Tol (b), Ar = Ph (a), 4-Br-CsH, (b),
4-CI-CgH, (c) 3,5-Cl-CeHs (€)

[TomyueHHbIE SIPKO OKpAIIEHHBIE BEIIECTBA XKEITO-OPAH)KEBOTO IIBETA MPEICTABIIIOT cOO0H a30KPaCUTENH, CIIEKTPAIBHO 0Xa-
pakrepuzoBanHble (qanubiMu UK, IMP 'H, *C cniekrpockonuu, B TOM YKcie IByXMepHbIX dkcnepumenToB HSQC, HMBC, COSY,
TOCSY) kak 7-(apuauazenmn)-3a-apui-3,3a-gurunpo-5SH-6er3o[d|mupporno[2,1-b][ 1,3 Jokcazun-1(2H)-onsI 3-11.

st cuHTe3upOBaHHBIX a3okpacuteneii 3-11 ObutH in silico paccuntansl okazareny unoguisHocTH (Log P)! — BaxkHbIH (ak-
TOp TIPH MTPOXOXKIAEHHST MOJIEKYIIBI Yepe3 KIeTOUHYI0 MeMOpaHy. BbisiBieHo, uro Hanbosee TUIoQHIbHbIE BEIECTBA O0OHAPYKEHBI
Cpe/y rajoreH3aMeIIEHHbBIX BelecTB (2 UMEHHO ¢ 4-0poMQeHMIBHBIM 3aMECTHTENIEM B apiiia30(parMeHTe), B TO BpeMsl KaK Be-
IIeCTBa, collepkaiue GeHnIIna3eHIbHBIN (hparMeHT, 001a1at0T caMoi HU3KOH JTMIMO(GHUIBHOCTBIO, YTO MOXKET OTPAaHUYIHMBATH MX
IIPUMEHEHHUE.

JIuteparypa

1. https://www.molinspiration.com.
2. https://www.organic-chemistry.org.

Paboma evinonnena npu noooepoicke epanma PODOU Ne 19-33-90157.
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N3YUEHUE CTPOEHUS CIUPOIIUPAHOB,
MPOSBJISIIOIIIUX ®OTOXPOMHBIE CBOMCTBA
B TBEPJOHU ®A3E

Jlvkpsinos b.C., * [Iyraues A./l.,* TkaueB B.B.,° Angommmu C.M.,°
Islam Mohamed El said Mohamed El Sewify, **

“ Uncmumym ¢usuueckoti u opeanuveckou xumuu FOxcrnoeo gpedepanvroeo ynusepcumema,
344090, Pocmos-na-/ony, np. Cmauxu 194/2
e-mail: bslukyanov@sfedu.ru
o Uncmumym npoonem xumuueckou ¢pusuxu PAH, Poccutickas @edepayus,
142432, Mockosckas 00a., . Yeproeonoska, npocn. akao. Ceménosa 1
¢ Ain Shams University, Cairo, Egypt

HUccnenyembie cimponupansl, 1a,b conepxaiiue hopMUIbHBIN 3aMeCTHTENb B OcH30s11pe 2H-XpOMEHOBOTO (PparMeHTa, MposiB-
JISIOT (POTOXPOMHBIE CBOMCTBA HE TOJBKO B pacTBOpax, HO U B TBep/0il (ase.

OcobenHoctu crpoenue usydens! ¢ nomoinsio UK u SIMP crniekrpockonuu, BKiItOYasi JByMEpHbIE METOIUKH. MoJeKymspHas
CTPYKTypa CIIUPONHUPAHOB YCTAaHOBJIEHA METOJIOM PEHTTCHOCTPYKTypHOro aHanu3a. Ha pucyHke NpuBOAUTCSA COBMEILICHHUE MOITY-
YEeHHBIX CTPYKTYp 1a,b 1o MHIOIMHOBOMY QparMeHTy B CpaBHEHHH C HE3aMEIIEHHBIM CIUpONUupaHoM 1¢. MOXKHO MPenoIoKuTh,
YTO BBEJCHHE aJIbJCTUAHON IPYIIIBI B CTPYKTYPY MHIOIMHOBOTO CIIUPONKPAaHA IPUBOAUT K U3MEHEHHIO MOJIOKEHUS 2H-XpoMeHo-
BOro (hparMeHTa OTHOCUTEIBHO MHAOIUHOBOTO. BiHssHue KapOOHWIILHOM TPYNIIBI B NONOXKEHUH 6’ 2H-XpOMEHOBOM yacTh Ooee
SPKO BEIP@KCHO. YCTAHOBJICHO, 4TO (hOPMUIIbHAS IPYIIA CIOCOOCTBYET yinuHeHHio casisu C - — O, 4T0 06/eryaet mpoueccsl
(oTon3oMepH3aLUL.

-~ {124
o337 foia roan
o i ﬁ#m/&ﬂ"l._ﬂ.,clzm
k) e E
r Tl r%;% 1:[ i+
I

A%gb % &?EI
S
} i ’\113; L

Ll cira

P ciFh

il

i

1a:R=6'CH,, 8 CHO; i T '
b: R = 6' CHO; 8' CH,-CH=CH_; 0331 ol
¢R=H Pucynox 1.
Cosmewjenue cmpykmyp no uHOOIUHOBOMY PpazmeHmy

MEXMOJICKYIIIPHBIC B3aUMOJCHCTBHS M ITYCTOTHI B KPUCTAJUIC WCCIICAOBAHBI C MPUMEHCHHEM IPOTPAMMHOTO IaKeTa
CrystalExplorer17. [Toka3aHo, 4TO KPUCTAJUIBI CIUPOIUPAHOB la,b yIOBIETBOPSIOT YCIOBHSM, HCOOXOMUMBIM JIJISI TPOSIBIICHUS
(hoToXpoMHU3Ma U MEXaHOXPOMHU3MA B KPUCTATMYCCKOM COCTOSIHUH. BBISIBIICHHBIC 3aKOHOMEPHOCTH OYIIyT TIOJIC3HBI IIPU CO3MaHUU
(hOTOAKTUBHBIX MATEPHAJIOB.

Paboma svinonnena npu noooepiicke Munucmepcemea nayku u gvicuie2o oopasoganus PO ¢ pamkax 2ocyoapcmeenno2o 3a0amus
6 chepe nayunoi desmenvnocmu Ne 0852-2020-00-19.
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CHUHTE3 BAMEINEHHbIX (4R *,55*,6R*)-2-
TUOTI'EKCAI'MIAPOIIUPUMUINH-5-KAPBOI'UJIPA3ZU/10B

Maxapoga E.C., ®uaumonos C.H.

Apocnasckuii 2ocyoapcmeeH bl MeXHUYeCKUll YHUgepcumem,
Poccuiickas @edepayus, 150023 HApocnasnv, Mockosckuii npoch., 88.
e-mail: l.makarowa2009@yandex.ru

3aMeIICHHbIC THIPA3KIbI JNTUTSILHOE BPeMsl UCIIONB3YIOTCS B papmakoiaoruu. OHM MPOSBIISIOT aHTUIPOIU(EPaTHBHYIO, IPO-
TUBOTPUOKOBYIO U MPOTHBOTYOEPKYJIC3HYHO aKTHBHOCTH, a TAK)KE aHTHOAKTEPHAJIbHBIC CBOMCTRA.

B kauecTBe MCXOMHBIX COEAMHEHUM IS CHHTE3a ObLIM BHIOPAHBI paHee MONydYeHHBIE 10 pa3paboTaHHOW METOAMKe' auacTe-
peomepHo yucthie (4R*4aS* 10bR*)-2-tno-1,2,3,4,4a,10b-rexkcaruapo-5H-xpomeno[4,3-d|nupumuaun-S-ousl 1(a-h). Peakimro
coemunenuii 1(a-h) ¢ 10%-HbIM MOJIBHBIM H30BITKOM THAPA3HHTUIPATA POBOIUIN B KHIIAIIEM U30MPOMUIOBOM criupTte. Llenennie
2-THOTEKCAruAPOITUPUMHUIMH-5-KapOoruapasuas! 2(a-h) ObUM MONyYeHbI PErHOCETIEKTHBHO ¢ BhIxogoM 80-98% (cxema 1)2.

1(a-h)

1,2:R, =H,R,=a-H,b-4-Cl, ¢-4-OH, d - 4-Meg, e - 4-MeO, f - 3-NO;
R, =OH,R,=g—-H; h-4-Cl

Cxema 1

CTpoeHre CHHTe3UPOBAHHBIX KapOOTHapa3suIoB ObUT0 JokazaHo MetogaMu VK- u SIMP-criekrpockomuii, a Takke Macc-CIeK-
tpomerpueii. OcobenHocTsio criekTpoB SIMP 'H 3THX coemuHeH M, KaK PaBUIIO, ABJISETCS OTCyTcTBUe curianoB OH-rpymm u3-3a
neiTepooOMena MpoToHoB B pacteope JIMCO-d,.

Jumepamypa

1. A Condensation of Biginelli Products with 1,3-Benzenediols: a Facile Access to Diastereomerically Pure Hexahydro-5H-
chromeno[4,3-d]pyrimidin-5-ones / S.I. Filimonov, Zh.V. Chirkova, M.V. Kabanova [et al.] // ChemistrySelect. — 2019. — Vol.
4. —P. 9550-9555.

2. Makaposa E.C. Cunre3 1 CBOICTBa 3aMEIIEHHBIX 2-THOTEKCAruAPOTMPUMUANH-5-kapooruapasunos / E.C. Makaposa, M.B.

Kab6anoga, A.C. aamnosa, CU. ®unmmonos, E.A. CmuproBa, A.A. llletnes // U3Bectust AH. Cepus xum. — 2021. — Ne 7. —
C. 1377-1382.
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HOBBIE IPOU3BO/HBIE XJIOPODHUJILJIA A,
COJEPXAIIME CEMUYJIEHHBIN DK301LUK.JI

Maasmaxosa M.B., beasix /I.B.

@oUl] Komu HL] YpO PAH Uncmumym xumuu,
167000, Coixmuigxap, ya. Ilepgomatickas, 48
e-mail: malshakova-mv@yandex.ru

[TpousBoaHbIe XJI0pOdUILIA ¢ IPECTABISIOT MHTEPEC KaK MOTEHIUABbHBIE (POTOCEHCHOMITM3aTOPbl MEAUIIMHCKOTO Ha3HAYEHHS.
W3BecTHO, 4TO NPUPO/A FK30LUKIIA B MAKPOLIMKIMYECKHX MOJIEKYJIax MPOU3BOAHBIX XJIOPO(HIIIA ¢ BIUSIET HE TONBKO Ha BaKHBIE
C TOYKH 3peHuUsT POTOIUHAMHYECKOTO JISHCTBHS CIEKTpaIbHbIE H (DOTOXUMHYECKHE XapaKTEPUCTHKH, HO U Ha OHopacIipeesieHue.
[TpousBoxHbIe XJIOpOGHILIA @ C CEMUWICHHBIM 3K30LHKIOM, C()OPMUPOBAHHBIM UMHJHOM CBS3bIO, paHee ONHMCaHbl He ObLIH. B
HacTosieil paboTe CHHTE3WPOBAH Pl UMKIOMMUAHBIX MPOU3BOAHBIX XJIOPOGHIUIA @, CEMUYICHHBIH SK30LUKI KOTOPBIX cop-
MHUPOBaH IIpY BHYTPUMOJIEKYJSIPHOM peaklnuy akTHBHPOBAHHOW peareHTOM MykasiMa KapOOKCHIIBHOM I'pYIIBI B MOJOKEHUH 15
XJIOPMHOBOTO MaKpOIMKJIa C IEPBUYHON MJIM BTOPHUYHOI aMHUIHOH rpynioii B monoxeHuu 13 (cxema 1).

Cxema 1.

RNH,: NH; CHiNH, |

RNH,: H,
\\—\1 " O, T\
2
H, H,
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CHUHTE3 U MIPOTUBOMUKPOBHBIE CBOMCTBA HOBBIX
IHNUPA30JI0OB HA OCHOBE XAJIKOHOB

Maprunkesuu JI.C.%, TapaceBuu B.A.?, Axpomouu T.U.°

‘Uncmumym xumuu nogvix mamepuanod HAH Benapycu,
220141, Pecnyonuxa benapycs, . Munck, yn. @. Ckopunsi, 36
e-mail: denl3martinkevich@gmail.com
°Bhenopycckuti 20Cy0apCcmeenHblil MEeXHOL0SUYECKULl VHUSepCunenmn,
220006, Pecnyonuxa benapycs, . Munck, yn. Ceeponosa, 13a

HCHLIO HCCJICA0BAaHUA SABJIAJIOCH IMMOJTYUCHUC HOBBIX T€TCPOUKIINYCCKUX COG}II/IHCHI/Iﬁ M3 3aMeIEHHBIX XaJIKOHOB M MCCIIEA0BA-
HHUC UX aHTHGaKTCpHaHbHOﬁ u HpOTHBOI‘pI/I6KOB0ﬁ AKTHBHOCTH.

H
] ]'3' Nt
e et T, H.O, -.Ir.-‘ ey 13 NH,H0 2) HE0, (rkoHy ) . r o,
[ —:R- — R, - iR o “ Rz - - | ﬂR “ i Ry
e MaCH, E10H EIOH CH,C0H by, U A R
0o . 280 reflen 500, 300 MM '
52 3-87.2% 26.9-T7. 7%
-+
2]
v Moo
I h ‘I.'| 1
F R == II-,_ = Oilte
S 1 MHHO (1.1-1.3 388 2} 1, (1 3kB.)
g | | + = -
L AcOH, 100 °C ACOH, 100°C "
51054 5.7y H—HN
B-83% o AL
A N
=) { 4

R, =4-OMe, 4-Ph, 2-Br, 4-NO,: R, = 2.4-OMe, 2.6-Me, 4-Br =

bblna cuHTE3MpOBaHa CepHs TeTEPOLMKIIOB MMPA30JIbHOTO PsAla Ha OCHOBE XaJKOHOB C Pa3lNYHBIMH 3aMecTHTensamu. Iupa-
30J1BI IOy UYCHBI ITYyTEM B3aMMOCHCTBIUSI SIIOKCHIOB XaJIKOHOB C THAPATOM HAPA3HHA U MOCICAYIOIIeH AeruapaTaumeii', a Takke
peakiueil XalIKoHOB C THAPATOM THAPa3WHa B YKCYCHOM KHCIIOTE C JadbHEHIINM OKHCIEHHEM MOJCKYISIPHBIM Homom>. Bbixombl
MPOIYKTOB cocTaBmiu 6—78%.

HccnenoBana MpoOTHBOMHUKPOOHAs! aKTUBHOCTH MOMYYEHHBIX IETEPOLUKINYECKUX coeanHeHnil. Hanbomnpuryto 4yBcTBUTEND-
HOCTB K JaHHBIM BemecTBaM mposBuin Mukpoopraam3mMsl C. albicans ATCC 10231 u Staphylococcus aureus ATCC 6538.

JIuteparypa

1. Bhat, B. A. Synthesis of 3,5-Diphenyl-1H-Pyrazoles / B. A. Bhat [et al.] // Synthetic Communications. — 2005. — Vol. 35, Ne 8. —
P. 1135-1142.

2. Ponnala, S. Iodine-Mediated Synthesis of 2-Arylbenzoxazoles, 2-Arylbenzimidazoles, and 1,3,5-Trisubstituted Pyrazoles / S.
Ponnala, D. P. Sahu // Synthetic Communications. — 2006. — Vol. 36, Ne 15. — P. 2189-2194.
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OBILIUI MTPOCTOM HOBBI CIIOCOB CUHTE3A
3-BEH3UJIXUHOKCAJIMH-2(1H)-OHOB U3 AMUJIOB
3-APUJITJIMIIUTHOM KU CJIOTHI YEPE3
5-(a-BPOMBEH31.JT)- U
5-BEH3UJINJIEH-2,2-IMMETNJI-1,3-OKCA30JIUINH-4-OHbI

Maxpye E.M.,»® MamenoBa B.JL.,* CsikaeB B.B.,* Bopounna 10.K.,*
Xukmarosa I'.3.,* Kopuun J1.9.,> Mamenos B.A.*°

“‘Uncmumym opeanuveckoui u ghusuuecxou xumuu um. A. E. Apoyzoea — OCII ®UI] KA3HI] PAH,
420088 Ka3zanw, yn. Axao. Apbysosa, 8
*Kazanckuil HAYUOHAIbHBIIL UCCTIE008AMENbCKULL MEXHOL0SUHEeCKULL YHUSepcumen,
Poccuiickas @edepayus, 420015 Kazaus, yn. Kapna Mapxca, 68
e-mail: e.rous@hotmail.com

XMHOKCAJIMHBI — BAKHBIH KJIACC COENUHEHHH, IIMPOKO UCTIONb3YEMBIX (hapMaKoJIOTHYECKOH MPOMBILUIEHHOCTBIO, B CBSI3U C YeM
pa3paboTka HOBBIX 3P (HEKTHBHBIX CIIOCOOOB MX MONYYEHHS BeCcbMa akTyanbHa.'> HoBblIid, MPOCTOil B MCMIONHEHHH, OOIIHI CIIOCc00
noJtyueHus: 3-O€H3MIXUHOKCAJINH-2-0HOB pa3paboTaH HaMM MCXOAS M3 aMUAOB 3-apmiINIMIUIHON KucioThl (1), moryyaeMbix, B
CBOIO OYepellb, B yCIOBUAX KOHAEHcAIMK J[ap3aHa U3 apoMaTHYecKuX aibJIeruoB U o-XJopaneTamuaa. AMUIBI apUITIUIMIHON
kucnotsl (1) 6pun npeBpaiiens! aelictBueM HBr B anietone B 5-(0-OpomOeH3mn)-2,2-numerui- 1,3-okcazonuua-4-0Hbl (2), KOTO-
pbI€ PEarupoBaly ¢ SKBUMOJIAPHBIM KOJIMYECTBOM opmo-(penunenanamuna B kunsmeid AcOH B mpucytctsun H, SO, ¢ o6paszosanu-
€M C XOPOIIUMH BbIXoaaMu OeH3mIXxuHOKCcaTuH-2(1H)-0HoB (3). DTa peakiiys He paclpoCTPaHsIIACh, OTHAKO, HA OKCA30JIUIMHOHBI
(2) c akueNTOPHBIMH 3aMECTHUTEIISIMH B apUIILHOM (hparMeHTe, Ho Obljla YHHUBEpCaIbHOU ISt S-OeH3umuieH-2,2-1umeTui- 1,3-okca-
301uuH-4-0H0B (4), monyyaembix neicteuem K,CO, B MeOH na 2.

o] \ Br o o
s ? - HB =0~ __.L_ A o ~';“' A
[ U" NHJ R ""; MNH Ky E“! I | "H
g al::et::ne r! O—(  MeOH, rt
F{f ; 1 Ig [ lz
R. o~ .NH:
pathway 1 for | = ”: 2 pathway 2 for
R'=H,Cl Br, N R'=H, I, Br, Me,
Me, OMe R 1 e OMe, CF3, NO;

HaS0Ac0H, A

Jluteparypa
1. Mamedov V.A. Quinoxalines. Springer 2016, 437 p.

Paboma noooepoicana epanmom PHD Ne 18-13-00315
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CUHTE3 HOBBIX [MPOU3BOIHBLIX
3,4-TUTUJIPONIMPUMM IUH-2(1H)-TUOHOB

Mumneepa U.B.,* HlkymaroB B.M.*®

“Xumuuecxuti paxynomem, benopyccxuii I'ocyoapcmeennviii Ynusepcumem,
220030, Pecnybauxa benapyco, Munck,npocnexm Hezasucumocmu 4
e-mail: i.mineyeva@yandex.ru
SHUH ®XTI, Benopycckuii Iocyoapcmeennviti Ynusepcumem,
220006, Pecnybonuxa benapyco, Munck, Jlenunepaockas, 14

BriepBble OCYIIIECTBICH CHHTE3 HOBBIX MPOU3BOMHBIX 3,4-nuruaponupuMunia-2(1H)-tuoHoB!, comepxanux ¢pparMeHTsI au-
(haTUUECKUX ANBJETHIOB C IUKIJIONPOIaHOIBHBIMH KOJIBIIAMH C BBICOKUMH BbIXoaMu. CHHTE3UPOBaHbl yHUKAJIbHBIE T€TEPOLIUKIIH-
YECKHE COCJIMHCHUS COMCPIKAIINE [[UKIOMPOMAaHOIbHBINA HParMeHT, MUPUMUAANHOBOE AP0, PParMeHT THA30Ia U OCH30KyMapHHa’.

o) R1 Ph l
R2 NN QR o
e
o 1921 N°S  Ph
Br 9-12
Ph [71_83%
AcOH PhCHO
Q9 e o MeOH 81-89%
(6] C5H11 OEt 1 Br Plp
R2 | N\ Ot Br Q R \)l\OMe o R' g
- R2 NH Et;N
N/)\S o) EtOH J:(\ > = R? | N
0 N7Yg  Tomyon Z~g
17,18 oA t H 0
1 ; 1-4 93-97% 58
R'=CsH,,, H,C CHO
R2=OFEt, Me Br @
76-81% 64-68% N 83-97%
Pip
MeOH
) ¢
SsWEY,
R? | NJg_\
S O NJ\S
H {
N
13-16 H

Jluteparypa

1. Kaur R., Chaudhary S., Kumar K., Gupta M.K., Rawal R.K. Eur. J. Med. Chem. 2017, 132, 108.

2. Viveka S., Dinesha Nagaraja G. K., Shama P., Basavarajaswamy G., Rao K. P., Yanjarappa S.M. Med. Chem. Res. 2018, 27,
171.
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2,2,5,5-TETPADTUI3AMEIEHHBIE HUTPOKCUJILHBIE
PAJUKAJBI MUPPOJIMHOBOTIO PSIJIA: CHHTE3 U
MOJIUPUKALIANA

Mopozos JI.A.,* loopbiaun C.A.,* ['1a3zaues 10.U.,° Kupniawk U.A.?

“ Hogocubupckuii uncmumym opeanuyeckou xumuu um. H.H. Bopoacyosa CO PAH,
630090, Hosocubupck, npocnekm Jlaspenmoesa, 9
e-mail: m_falcon@nioch.nsc.ru
¢ Hnemumym xumuyeckotul kKunemuxu u 2openusi um. B.B. Boesoockozo CO PAH,
630090, Hosocubupck, yn. Hncmumymckas, 3

HutpokcuinbHble pagukaibl psjia 3-MUPpoJIMHA HAIUIM HIMPOKOE NMPUMEHEHHE B KayeCTBE CIIMHOBBIX METOK B OMOQH3HKE,
CTPYKTYpHOU GHONIOTHH M MEAUIIMHCKON XuMuH.! 3aMeHa METHIIBHBIX TPYIIN B OKPY)KEHHU HUTPOKCHUIIBHOTO ()parMeHTa Ha STHIIb-
HBIC PE3KO MOBBIIIAET YCTOWYUBOCTh TAKUX PATHKATIOB K BOCCTAHOBJICHHIO KOMIIOHEHTAMHU JKHBBIX CHCTEM? M OTKPBIBAET BO3MOX-
HOCTH TSl HCCIIEOBAHUI OMOXUMHUYECKHX MPOIECCOB B TKAHSX JKUBBIX OPTraHM3MOB M BHYTPH KIICTOK.

Hamu paspabotas crnocob moaydeHus TeTPadTII3aMeIeHHBIX HUTPOKCHIIBHBIX PaJHKAIOB MUPPOIUANHOBOTO psina.* Ha ocHo-
BE 3TUX PaJIMKAJIOB OBUTU MOJTY4EHBI CIIMHOBBIE METKH MUPPOIMHOBOTO Psiia M IPOTOTHIIBI MOJHOCTHIO OPIraHUYECKUX KOHTPACTH-
pytomiux arenTos st MPT.?

B Hacrosieii pabote noka3aHbl IPUMEPbI CHHTE3a Pa3HOO0Pa3HbIX HOBBIX IIPOU3BOAHBIX 2,2,5,5-TeTpasThil-3-NUppOIUH- 1 -0K-

cuia.
v
) o}
Br Br l/\V//
__ N
X - - >
N —_—
— 5 "
le
; 0
o) S
O O
HO OH
N
@)
Jluteparypa

1. K. Hideg, T. Kélai, C.P. Car, J. Heterocyclic Chem., 42, 437 (2005).

2.Y. Wang, J. T. Paletta, K. Berg, E. Reinhart, S. Rajca, A. Rajca, Org. Lett. 2014, 16, 5298—5300
3. G. Karthikeyan, et al. Angew. Chem. Int. Ed. 10.1002/anie.201710184

4. S.A. Dobrynin et al.,J. Org. Chem., 2018, V. 83, N 10, Pp 5392-5397

5. S.A. Dobrynin et al., Molecules, 2020, 25, 1709.

Paboma evinonnena npu gunancosou nooodepocke PODU, npoexm 18-53-7600.
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B3AUMOCBA3b
«CTPYKTYPA-®OTO®PU3UNYECKHUE CBOUCTBA»
B PAAY XUHA3OJ/INH-COAEPKAIIIUX XPOMOPOPOB

Momkuna T.H.,* [lepmsikoBa 10.B.,* Hocoa J.B.* Jlunyunosa I.H.,” Yapymun B.H.*"

“Vpanvckutl pedepanvuviii ynusepcumem um. nepgozo Ilpezudenma Poccuu
b.H. Envyuna, 620002, Examepunbype, yr. Mupa, 0. 19,
e-mail: tan.moshckina@yandex.ru
bUnemumym opeanuueckoeo cunmesa um. H.A. Ilocmoeckozo YpO PAH
620219, Examepunbype, yn. C. Kosanescroti, 0. 22

MonexymsipHbIE CTPYKTYPbI, COCTOSIILIAE U3 3JIEKTPOHOJOHOPHBIX U IIEKTPOHOAKIENITOPHBIX €JUHULI, COEAUHEHHBIX TT-ClIelce-
POM, TIPEJICTABISIOT COOOM MEPCHEKTUBHBIN KITaCC XpOMOGOPOB IS OPraHUYECKOH IIEKTPOHUKH.

0)
OH CN [Nj

+ + ¥

Cepmo HOBBIX XpOMO(l)OpOB Ha OCHOBE XMHA30JIMHA CUHTE3UPOBAJIA B PE3YJIbTATC KOHACHCAIIUN aHTpaHWJIaMHuJa ¢ COOTBET-
CTBYIOIUM aJIBACTHUIOM, (byHKHI/IOHaJ'II/I?)aHI/II/I 10 MOJOXKEeHUIo 4 TETCPOLUKIINYCCKOIO OCTOBAa U Pd-KaTaJ'II/I?)I/IpyeMOﬁ pcakunu
KpOCC-COUYC€TaHUuA 6p0M-Hp01/I3BOZ[HI)IX C apI/IJ'I60pOHOBI)IX KHUCJIOT/IIMHAKOJIOBOTO 3(1)1/Ipa apI/IJ'I60pOHOBOI71 KHCJIOTHI. Z[J'IH MOJIy4uCH-
HBIX COGﬂI/IHeHI/Iﬁ H3YyYCHO BJIUAHHUC IMMPUPOABI IJICKTPOHOAOHOPHOT'O, DJICKTPOHOAKIICITOPHOTO Q)paFMeHTOB, a TaKXe n—cneﬁcepa
Ha (I)OTO(I)I/I?)I/I‘IGCKI/IG cBoiicTBa. Bee CTPYKTYPBI HPOACMOHCTPHUPOBAJIN JJIOMUHECUCHTHBIC CBOMCTBA KaK B pacTBOpEC, TaK U B TBép-
JOM COCTOSAHHH. Iloka3zana Xopol1iass 9yBCTBUTCJIBHOCTD psAia 4-(MOp(1)OJ'H/IH-4-I/IJ'I)XI/IHa3OJ'II/IHOB K KHCJIOTHOCTH cpezxm.“

Jluteparypa

1. Bure$ F. RSC Adv., 2014, 4, 58826.

2. Essam Z.M., Ozmen G.E., Setiawan D. et al, Org. Biomol. Chem., 2021, 19, 1835.

3. Rémond M., Zheng Z., Jeanneau E. et al, J. Org. Chem., 2019, 84, 9965.

4. Nosova E.V., Moshkina T.N., Lipunova G.N. et al, Eur. J. Org. Chem. 2016, 2016, 2876.

Paboma evinonnena npu gunancosoi noodepoicke PH®, npoexm 21-13-00304.
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KOMBHUHHUPOBAHHBIE ITPOU3BO/IHBIE
HA OCHOBE AJIKAJIOUJA HUTU3UHA

Mykymesa LK., KacbimbexoBa A.P.°, Kumkenraea A.C.°, Hypmaranoeros 7K.C.5,
Mmunaena E.B.% Tosem A.M.?, HypkenoB O.A.¢

“Kapaeanounckuu ynueepcumem um.akaoemuxa E.A. Byxemosa ,
100028, Kazaxcman, Kapaeanoa, yn. Ynusepcumemckas, 28,
e-mail: mukusheval977@list.ru
*Meouyunckuii ynusepcumem Kapazanowi, Kazaxcmarn,
100000, Kapazanoa, yn. T'oconsa, 40,

‘Uncmumym opeanuueckozo cunmesa u yenexumuu PK, Kazaxcman,
100008, Kapaeanoa, yn. Anuxanosa, 1,

AKTyaJIbHOCTh MPOBEACHUS XUMUICCKUX TPAHC(HOPMALIUN PACTUTEIBHBIX aJIKAIOUOB ONPEACISICTCS HEOOXOMUMOCTRIO MOy~
YCHHsI HOBBIX BEIUICCTB, XapaKTEPU3YIOIIUXCS YAYUIICHHBIME (HU3UKO-XUMUYESCKUMHU CBOMCTBaMH, O0Jiee BBIPAKCHHOW OMOJIOTH-
YECKOM aKTUBHOCTBIO, MOHUKEHHON TOKCUYHOCTHIO, MPOJIOHTUPOBAHHOCTHIO IEUCTBHUS TI0 CPABHEHUIO C UCXOAHBIMU MPUPOIHBIMHU
aHaymoramu. B HacTosIee BpeMsi pacTeT MHTEPEC CHHTE3y KOMOWHUPOBAHHBIX COCAMHCHHI HAa OCHOBE Pa3IHUYHBIX AJIKATOHIOB
MyTeM BBEICHHS B HX MOJICKYITy (DParMeHTOB JIAKTOHOB, (PJIABOHOUIOB U IPYTUX OMOJOTHYECKH aKTHBHBIX COCTUHCHUI.

K umcny ankanouoB, IEPCIEKTUBHBIX ISl CHHTETUYECKOW TpaHC(HOPMALIMU, OTHOCUTCS IIUTH3HH, 00Jaa0INi BRICOKOH (u-
3HOJIOTMYECKON aKTHBHOCTBIO.

Cu-karaau3upyeMoil peakiiuu NpoBeaeHo 1,3-TunospHoe IUKIONPUCOSAMHEHHE a3u/la XUHUHA 1 ¢ Iponapruil HIUTU3UHOM 2,
IIPH 3TOM TOJIYICHO KOMOMHUPOBAHHOE COSNMHCHHE 3 C KOJTMUECCTBEHHOM BBIXOIOM.

OMe Z
Z
OMe N
fN | o
H
CuSO4, NaAsc N~
R DMF, 90-95°C NN
I Tims N 0
N
N )
2 1 3

Crpoenne monekynsl 3 monrBepikaeno SIMP 'H- u '*C-criekrpockonmei, a Takke JaHHBIME JABYMepHbIX criektpoB COSY
("H-'"H) u HMQC (*H-"C).

Paboma evinonnena 6 pamxax npoexma NeAP08855433 no epanmosomy gunancuposanuto Komumema nayxu Munucmepcmea
obpazosanus u nayku Pecnyonuxu Kasaxcman.
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KOBAJ/IEHTHAA ®YHKIIMOHAJIM3ALIUA
2D HOBEPXHOCTU I'PA®EHA ASBUHAMHA

Mycuxuna A.A." Yynaxun O.H.,"? YTenosa U.A.,"? 3pipsinoBa E.10.,"> Yapymun B.H."?

TVpanvcruii @edepanvuviii Ynusepcumem,
620002, Examepunbype, yi. Mupa, 28
’Uncmumym opeanuueckoeo cunmesa Ypanockoeo omoenenusi PAH,
620990, Examepunbype, C. Kosanescxou, 22
e-mail: a.a.musikhina@urfu.ru

Cpenu pa3sHOOOpa3sHbIX XMMHUYECKHX TMOAXOAOB, HalpaBleHHbIX Ha Moau¢ukauuio 2D nosepxHoctu rpadeHna, pacnpocrpa-
HECHHBIM TIPHEMOM SIBJISIETCS KOBaJICHTHAsT (yHKI[MOHAH3AIIHS, B PE3y/IbTaTe KOTOPOi 4acTh sp’-rHOpHan3upoBaHHBIX C-aTOMOB B
6a3MCHOM MIOCKOCTH rpadeHa MPeBpaIaroTes B sp>-C-1IeHTpBL

[TpuBuBKa a3WHOB K MOBEpXHOCTH TpadeHa nmocpeactBoM B3aumoaeiictusi C(rpaden)-C(a3uH) MOXKET IPUBECTH K IOIyde-
HUIO MTPOU3BOIHBIX ¢ OOJIBIION TUIOIAIBI0 MOBEPXHOCTH M OOJIBIION aICOPOIIMOHHON CITIOCOOHOCThIO. DTH IByMEPHBIC MaTepHa-
JIBl MOT'YT HIPUMEHSTHCS JJISl XUMHYECKOW SKCTPAKIUHU OTACNIBHBIX PEKO3EMEIbHBIX JIEMEHTOB U3 CTOYHBIX BOJI, @ 3HAYHT, OBITh
MEPCIIEKTUBHBIMU C KOJIOTMYECKON TOUKHM 3peHus. CTparerusi KOBaJIeHTHOH (DyHKIMOHANN3AIMU rpadeHa reTepoluKInYeCKUMU
(parmMeHTaMH IpeNCTaBIsAET COOO0H MPOCTOM ABYCTaIMIHBIN one-pot meton (Cxema 1).

= i _Qé_ _ne
Step 1 i @? ’ Step 2

1210 ’

o, 91 :
X M[

3

Cxema 1. Kosanenmnas ¢ynkyuonanuzayus 2D noeepxnocmu epagena.

B pesynerare uccnenoBanuii ObUIN MOTy4YEHB! HOBBIE YIIICPOIHbIE MaTepHalIbl, KOTOPbIE 001a1al0T HEM30MOP(HOCTHIO CBOMCTB
U CcIIOCOOHBI K KOMILIEKcooOpa3oBanuio ¢ noHamu Eu3+. Taioke ObUIO MOKa3aHO, YTO MPOAYKTHL CIIOCOOHBI aACcOpOMPOBaTh Ha
CcBOE# moBepxHOCTH MOJEKyJbl CO,.

Paboma evinonnena npu unancosou noodepoicke Poccutickoeo ¢ponda gyrnoamenmanvuvix ucciedosanuii (epanm Ne 20-43-

660054 uNel9-2908037) u Munucmepcmea nayku u svicuie2o oopazoeanust Poccuiickoii @edepayuu, I'ocydapcmeennblil KOHmMpakm
Ne FEUZ-2020-0058 (H687/425.223/20).
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CAMOCOBUPAIOIIUECA CUCTEMbI HA OCHOBE
BOJOPACTBOPUMBIX ITUJIJIAP[SJAPEHOB U 11AB

Hazaposa A.A., SIkumosa JI.C., CroiikoB U.HU.

Xumuueckuui uncmumym um. A.M. Bymaeposa, Kazanckuii gpedepanvbHulii yHusepcumem,
420008, Poccus, e. Kazanw, yn. Kpemnésckas, o. 18,
e-mail: anas7tasia@gmail.com

Kontponupyemas camocO0pka noiaudyHKIHOHAIBHBIX CTPYKTYP B Pa3IMYHbIE TUITBI aCCOLIMATOB OTKPHIBAET HIMPOKHE BO3MOX-
HOCTHU JJISl CO3[JaHUS CHCTEM aJIPpeCHOM OCTAaBKH JICKApPCTBEHHBIX CPEACTB U CHCTEM BH3yasln3aluu. BHeapeHue cympaMmolnexy-
JSIPHOM XUMHU B OMOMEAMIMHY ITO3BOJISIET TIOBBICUTh OMOJOCTYITHOCTD, IIPOJIOHTMPOBATh AEHCTBHE IPUMEHIEMOro Npenapara, a
TaKke MPeayNpeauTh ero Mpex1eBpEeMEHHYIO Aerpaaluio.

Hcnonb3oBanue nuwuiap[S]apeHOB B Ka4eCTBE MaKPOLMKINYECKOr0 KOMIIOHEHTa OCOOEHHO MPHBJIEKATENbHO Oarogapsi Bo3-
MOXHOCTH MOJIM(UKAIMU Pa3IMYHBIMU (YHKIIMOHAIBHBIMH TPYIIIIAMU C 00€UX CTOPOH MaKpOLMKINYECKOH miaargopmsl. [Tn-
nap[5]apeHs! ciocoOHBI 00pa30BBIBATH KOMIUIEKCHI C Pa3IMYHBIMU OHOJIOTMYECKH 3HAUMMBIMU CyOCTpaTaMu, 3a/1eiCTBYSI IPH 3TOM
CBOIO THAPOGOOHYI0 MAaKPOLMKIMYECKYIO MOJOCTh WIIM 3aMECTHTENIM Ha 000MX obonax makpouukia. HampasneHHas ¢yHKIHO-
Halm3anus nuuiap[S]apeHoB NO3BOJSET YIPABISATh TAKUMH BXKHBIMH CBOMCTBAMH MOJIEKYJI Kak OMOIOCTYITHOCTh U BOAOPACTBO-
pumMocTh. KoorneparnuBHoe JNelicTBHE MOJOCTH M 3aMECTUTENEH 0COOEHHO XapaKTepHO IPU KOMIUIEKCOOOPa30BaHUH 3apsyKEHHBIX
MaKpOLMKIOB U cyOcTpara, Hanpumep, Moiekyn [IAB. BapbupoBaHue cTeXHOMETPUYECKOIO COCTaBa cMecH muuiap[S]apeHa u
Hemakpouukiandeckoro ITAB, oTpbeiBaeT BO3MOXHOCTh MOTYYEHUS KaK KOMIUIEKCOB «TOCTh-XO3SIMH», TaK U MOJUAIEKTPOIUTHBIX
COBMECTHBIX arperaroB Makporuki-IIAB no ananoruu ¢ uHTEpHoOIUAIEKTPOIUTHEIMU KoMIuiekcaMu (UITOK) Ha ocHOBe mpoTH-
BOIIOJIOXKHO 3apsKEHHBIX MOJIMMEPOB.

B pamkax naHHO#H pa®oThl ObUIM CO3/1aHBI HOBBIE CAMOCOOMPAIOIIUECS CUCTEMBI HA OCHOBE IPOTHUBOIOIOKHO 3apsHKEHHBIX
nwIap[5]apeHoB U MOBEPXHOCTHO-aKTUBHBIX BEIIECTB I MHKANCysiuun kpacurenst DAPI. ArperanuioHHoe oBeJeHUE CHHTE-
3MPOBAHHBIX MAKPOILIMKJIOB U TIOBEPXHOCTHO-aKTHBHBIX BELECTB, OBLJIO 3YYEHO PsiioM (PH3MYECKHX MEeTO/I0B. BblIo MoKazaHo, 4To
BapbUpPYs MOJIEHOE COOTHOILIEHHE B cucTeMax nuiap[S]apes-IIAB, MoxxHO moirydaTs pa3indHble TUIIBI HAHOCHUCTEM: KOMIUIEKCHI
TOCTb-X03IMH NPU SKBUMOJISIPHOM cooTHolneHnu muniap[S]apen-ITAB u nnrepnonuanexrponutaeie kommuiekebl (MI19K), koro-
pble MPEACTABISIIOT CO00M CaMOOPraHU3YIOIUECsS CUCTEMbI, 00pa30BaHHbIE B BOAHOW Cpelie ByMs IIPOTHBOIOJIOKHO 3apsKEHHBI-
MH MOJHBJIEKTPOIIUTAMH (MaKPOLMKIIOM U MULEIUIAMH IOBEPXHOCTHO-aKTHBHOTO BELIECTBA).

Paboma evinonnena npu unancosou noodepoicke PH®, npoexm 18-73-10094.
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CHUHTE3, PAJIEJIEHUE U KATAJIMTUHYECKASA
AKTUBHOCTDb ATPOIIOU3OMEPHBIX
I'ETEPOBUAPUWJIBHBIX P,N-JIM['’AHOB

HembitoB A.W.,* YTenoBa U.A.,»° Uynaxun O.H.,*® EBrennes B.A., Mmxaunsun B.A.?

“ Ypanvckuii ghedepanvhwiil ynusepcumen,
620002, Examepunbype, Mupa, 28,
a.i.nemytov@urfu.ru
® Hnemumym opeanuuecko2o cunmesa um. M.A. Ilocmoseckoz2o
Ypanvckoeo omoenenus Poccutickoti akademuu HAyx,
620108, Examepunbype, C. Kosanescxou, 22

Co3aHue HOBBIX XHMPAJIbHBIX JIMTAHJOB, CIIOCOOHBIX 00ECIIEUMTh BBICOKUIH CTEPEOKOHTPONb B KaTAIW3UPYEMbIX MeTalllaMu
peakuusix, MMeeT peliarollee 3HaueHne B COBPEMEHHOM OpPraHMYecKOM cHHTe3e. [IpOoM3BOACTBO OMOAKTHBHBIX MOJIEKYJ B BUJE
OT/ENBHBIX YIHAHTHOMEPOB CTAHOBUTCS HEOOXOIUMBIM ITAlloM B (hapMalleBTHYECKOW IPOMBIIUIEHHOCTH. B 3TOi CBsI3M acumme-
TPUYHBINA KaTaJlu3 MpeICTaBIsieT co0oil oaHy U3 Hanbosee 3((GEeKTUBHBIX CHHTETHYECKHX CTpATeruil Ui I0CTyna K ONTHYECKU
AKTUBHBIM COEIMHEHMSM.

Ha ocHoge 1,3-nua3nHoB 1 2-HadToa HAaMU OBUTH MTOJTY4YEHBI Psiji aKCHAIBbHO XupaibHbiX P,N-nmurannos 3a-n. Paznenenue re-
TepoOHapHUIIOB Ha aTPOIIOU30MEPHI ObLIO OCYLIECTBICHO B IPHCYTCTBUM NAIaAueBOro quMepa 4.

N—
Gl
5 b))
2
a* ‘ '

ayeToH, 55 °C, 2y Y.

FPhz  2) dppe, CH,Cl

rae 3

Pucynox 1. Obwaa cxema nonyuenus cemepoouapuivHuix amponousomepruix PN-1ueanoos

Karamutuyeckas akTHUBHOCTD ITOJyYeHHBIX JIMTAHIOB OblIa HcciaenoBaHa B Pd-kaTanu3npyeMoM aJuIMIIBHOM AJIKWIIHPOBAHHH.
YcraHOBIIEHO, YTO [P B3anuMozAeicTBHY 1,3-1u(eHmT-2-IporeHmIaeTaTa 1 AN3THIMAIOHATA B IPUCYTCTBUY AUMEpa aJUIHINall-
JMaani XJIopuAa u XupaiabHoTo (S)-50 obpasyercs audytuin[(1R,2E)-1,3-mudenmimpornes-2-1i|MaIoHaT ¢ KOJTUIECTBEHHBIM BBIXO-
oM 1 81% HHAHTHOMEPHBIM U30BITKOM.

Paboma evinonnena npu unancosou noodepocke PODU u Ceeponosckoti oonacmu, npoexkm 20-43-660054
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CHUHTE3 HEPAHIEMUYECKUX ITATUYJIEHHbBIX
I'ETEPOLHUKJI0OB HA OCHOBE IIOJIN®YHKINAOHAJIBHBIX
HUTPOIIPOU3BO/JHBIX

Huxepos /I.C., Pe3nnkoB A.H., Amarkuna M.A., Knumoukun 1O.H.

Camapcxuii 20cyoapcmeenHblll MmexXHU4ecKutl YHugepcumem
443100, Poccusa, Camapa yn. Monoodozeapoetickas, 244.
d.nikerov@mail.ru

Pa3paboranbl BEICOKO3()(EKTHBHBIE CTPATETHH SHAHTHO- M TMACTEPEOCEIEKTHBHOTO CHHTE3a IIPOU3BOAHBIX ITUPPOIUANH-3-1II-
¢dochonoBbIX KUCIOT (5) U 4,5-muruapodypaHos (6) Ha OCHOBE HEPAILIEMUYECKHUX MPOAYKTOB (4), MOMy4CHHBIX ITyTeM aCUMMETPHU-
4yeckol peakuuu Muxasus, nporekaromnieid B npucytcreuu komiuiekca Ni(Il) (3).

[IpencraBneHHble NATHYICHHBIE T€TEPOIMKIIBI TOTYUYCHBI C XOPOIIMMH BBIXOJIaMH U ¢ OTIIMYHOM AMacTepeo- U SHAHTHOCENeK-
TUBHOCTBIO (110 99% ee). AGCONMOTHAS KOH(DUTYpaIns TeTEPOLUKIIOB onpeeiaeHa metogom PCA'2,

0
}-'.Wﬁ\)l\ .
1 R°
_NO,
X = Br; RIT S -
EWG = ClOMe, ClO)Ad, 7 0% Bn n 3 X =1
. e = Y
C(O)Ph, COzEL PO{OMe);; NH BrlN,, EWG = PO{OMe);
R = Me, Ph, 1-Ad: OA\\}_L; R!= Ih:
1 . _ TRy o/l e '
R' = Ph, 4-MeC H,, 4-MeOC H,, S500 f}fumﬁg R - Ph, 3-MeOC,H,,
Bn  Ba 4-MeOC 1, Me
4-FCgH,, |: ; 2 Mo % o
0
T o )
0 HOJI R

EWG 1) Hy (30 bar), PA/C(10°%) P,
" - 21 J o Ay,
R’fa,. DMAP (1 9x8.) EWGS R AcOIl, 25°C, 36 1. HO

Rl - - - e
D L"CCN.. 25 C C, 24 1, Rl Y N(}E 2} I[COGI‘.L 54¢C. 3 L Rz*ﬁw H H( I

O:N 3 HCL, (1.4 M),
> @R 5R)-6 X Yt (4D (2RIRAS)-S
1/ el B4-99% oo * 100°C, 33 4. .
1 4 } 1/= el DE-S0%G gp

JIuteparypa

1. Reznikov A.N., Nikerov D.S., Sibiryakova A.E., Rybakov V.B., Golovin E.V., Klimochkin Y.N. Beilstein J. Org. Chem.,
2020, 16, 2073-2079.

2. Nikerov D.S., Ashatkina M.A., Shiryaev V.A., Tkachenko .M., Rybakov V.B., Reznikov A.N., Klimochkin Y. N.
Tetrahedron, 2021, 84, 132029.

Paboma evinonnena npu gunarcosou noddepoicke Poccuiickoeo nayunoeo ¢ponda (epanm 21-73-20096)
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CHUHTE3 1,2,3-TPUA3OJICOAEPKAIIEI'OCA
MHPOU3BOJHOI'O AJIKAJIOUAOB JIYIIMHUHA
N IUTU3NHA

Hyprenos O.A.,* KumkentaeBa A.C.," Hypmaran6eros K.C.,*°
®da3bri0B C./1.,* KusoroBa T.C.,* Mykymena I K.

* Uncmumym opeanuveckozo cunmesa u yenexumuu Pecnyonruxku Kazaxcman,
100008, Kapazanoa,yn. Anuxanosa, 1,
e-mail: nurkenov_oral@mail.ru
® Meouyunckuti ynusepcumem Kapaeanowl, Kazaxcman,
100000, Kapazanoa, yn. I'oeona, 40

[IpencraBnensl pesynbrarel u3ydenusi cuHreza 3-((1-((oxraruumpo-1H-xuHomusuH-1-uwn)mernn)-1H-1,2,3-rprazon-4-nn)me-

tnn)-3,4,5,6-rerparuapo-1-H-1,5-meranonupuno[ 1,2-a][ 1,5 | nuazouun-8(2H)-ona  peakiyell KOHIEHCAIMK a3uja JYMUHHHA C
N-nponapruniuTusuiom B npucyrereun CuSO,*5SH, O u ackopbara HaTpHsl.

0
CHOH 15017 E,N c,08—c, NaN,
_ Ol DMFA (75- snﬂr;
Ts1% ! 62%
0

(1)

ci,y, HC=C—CH-N

AseNa / CuSOy * 5 Hy0
— DMFA (85°C)

72,2%

Hz(_ —N \\\
=
(3

Coenunenus (1-3) ounimany KOJOHOYHOHM Xxpomarorpadueil Ha okucu amomunusi. Crpoenue coeaunenuit (1-3) ObuM moa-

TBepkaAeHbl MeTofamu IMP'H u 3C criekTpockonuu u Mace-crieKrpoMerpud. N-IIponapruiiuTu3uH CHHTE3NPOBAH 110 H3BECTHOM
METOIHUKe'.

Jluteparypa

1.

Hypkenos O.A., Baiikenosa I.I"., Typarsioekos J[.M., opaes M.K., 'azanues A.M., TypasioekoB K.M. JKypu. obwy. xumuu
2006, 76, 132.

Paboma svinonnena npu ¢punancosoii noooepoicke KH MOH PK, npoexm Ne AP08855567.
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HOBBI METOJI CUHTE3A IIUPPOJIO|2,1-B][3]
BEH3A3EINIMHOB C YYACTHUEM |[3,3]-CUTMATPOITHOM
HEPEI'PYIIIINPOBKUA

Oo0piennuk A.1O., TutoB A.A., Bapiamos A.B.

Poccuiickuti ynusepcumem opyorcovt napooos (RUDN University),
117198, Mockea, Muxnyxo-Maxknas, 6
e-mail: arina.abydennik@gmail.com

[3,3]-CurmarpornHble neperpyniupoBKH SBISIOTCS yIOOHBIM METOJOM ITOCTPOSHHUS PA3IMYHBIX TETEPOLUKINYECKUX chUcTeM] .
B nanHo# paboTe MBI cOO0OIIIaeM O HOBOM TOAXOJE K CHHTE3y nuppoio[2,1-b][3]0eH3a3enHoOB, OCHOBaHHOM Ha [3,3]-TpaHcdop-
Malliy 3aMeLIeHHBIX H30XHHOIMHOB. VcxomHble coenunenus 1 u 2, conepikaline METOKCUKapOOHWIDTUHHIIBHYIO M METOKCHKap00-
HUJIBUHHJIBHYIO TPYIIIBI B TOMOKEeHUH | 1 2, ObUIH MOTy4YeHBI B3auMoieicTBiEM 1-R'-6,7-1uMeTOKCH-3,4- TUTHIPOHU30X HHOIHHOB
U ManaBeprHa ¢ U30bITKOM METHJIIIPOIHOJIATA.

MeO . MeO - MeO MeO ﬁ_\ g COMe
‘m HC=C-COMe N MW, 170°C, N Mey o
M=0 r XM MeO) | Tomyon, 150 MeO Me - TJ\ * Me CO,Me *
RP ¢ | » KOMH. T-pa | “COMe R-Me 00, Me 4.42%
1 R'= Me, Bn, Ph: ) 3, 22% COMe
2 R'= CH,-C4H (OMe), 12 N \/\{—\: L =~ COMe
* e(d — : B
MeO~={ N s . M/@“Fﬂ:hﬁt o Meom L Come
y %/ ~C0Me JIMAIL (PPh; [)), MeO™ M OH foune 6 0
MeO R' COMe - y 79
e MW, 150°C, 5 14%
4. Me = 59% (JIMATT),  Toayon MeO
79% (PPha). JIMATL (PPhy), CO;Me
0% (). MW, 150°C, roayon  MeO CiO,Me
Bu = 97% (PPL;). -
Ph = 52% (PPhy) Mel) T.17% (JIMATT).

OMe 55% (PThy)

IMpu TepMUYECKOM HHUIMUPOBaHUH [3,3]-curMarpomnHoii eperpynnupoBky u3 nzoxuHonuHa 1 (R'= Me) o6pasyrorcst 4eTbipe
npoxykTa 3-6, TaHHas peakus CAHTETHYECKOTO 3HaueHus He nMeeT. [1pu nefictenm Ha coenunenne 1 nyxneoduios (IMAIIL, PPh,,
TeTparuapoTnodeHa), KOTopble MOTYT B3aWMOJEHCTBOBATh C TPOHHON CBSI3bIO STHHWIFHOTO (hparMeHTa, oOpasyroTcsi IIHPPOIIo-
Gensazenuubl 4 ¢ BeIXogaMu 52-97%, coOTBETCTBEHHO. Ilanasepyn 2, MPOW3BOAHOE H30XWHONMHA, pH nericTBun PPh, oGpasyer ¢
XOPOIIMM BBIXO/IOM MHpPpOsIoOeH3a3enHH 7.

JIuteparypa
1. Ko63es M.C., Turos A.A., BapaamoB A.B. Uzsecmus Axademuu nayx. Cepus xumuueckas, 2021, 7, 1213-1259.

Paboma evinonnena npu noodepocke Ilpoepammer cmpamezuyeckoz2o akademuyeckozo auoepcmea PY/[H.
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HEKOHJIEHCHUPOBAHHBIE 1,2,4-TPUA3OJIbI:
CUHTE3 U CBOUCTBA

Ogpaxuvsan A.A.,* Cupakansn C.H.,* Axonsn J.K.,* Geronikaki A.°

“Uncmumym moHKou opeanuyeckoli xumuu HayuHo-mexHono2uueckoeo yeHmpa opeanuieckoll
u papmayesmuuecrou xumuu Hayuonanonoti Axademuu Hayx Pecnyonuxu Apmenus,
np. Azamymsn, 26, Epesan 0014, Apmenus
e-mail: aaa.h.87@mail.ru
Aristotle University of Thessaloniki, School of Pharmacy, Thessaloniki 54124, Greece

Cunres 1,2,4-Tpra30yI0B U UX MPOU3BOJHBIX SABJISIETCS aKTyaJbHON 3a7a4ell COBpeMEHHON MEeTUIIMHCKON XUMHUH B CBA3HU C pa3-
JIMYHOM (hapMaKoIIOTHUECKOH aKTUBHOCTBIO 3THX cOelMHEeHU. OTIeNbHbIe PEeICTaBUTENN ITOTO Kilacca COSIMHEHNH 00aiatoT
MPOTHBOOMYXOJIEBBIM, IPOTHBOBUPYCHBIM, TPOTHBOTPHUOKOBBIM, TPOTHBOMASIPHIHHBIM M aHTHOAKTEPUATIBHBIM JISHCTBHEM .

B Hacrosimeii paboTte onuchIBaeTCs METOJ CHHTE3a HOBBIX HE KOHAEGHCUPOBAHHBIX MPOW3BOIHBIX 1,2,4-TPHa30JI0B 10 HHXKENPH-
BeJICHHOH cxeme. Tak, Ipy B3aUMOJICHCTBIN coenuHeHui 14 ¢ THApa3sHHTUAPaTOM MOTyYEHbI COOTBETCTBYIOIINE alleTOTHAPA3U/IBI 2.
Peaxuus nociienHux ¢ (EHUITHOLMAHATOM ITpUBeEIa K 00pa30BaHUIO COSAMHEHUH 3, KOTOPBIE MO ISHCTBIEM THAPOKCHUA HATPUS
LUKJIM3YIOTCS B 1elieBble S-MepkanTo-4-denun-1,2,4-tpuasonsr 4. lanee, 1,2,4-rpuazonsl 4 ObUIM ANKWIMPOBAHBI PA3IMYHBIMU
raJoreHHJaMu C HOJTyYeHneM S-aJIKHIMPOBAaHHBIX ITPOU3BOIHbIX 1,2,4-TpHrasonos 5 (Cxema 1).

0
H
i ( OE Il o I|I
i i M g
Me [ m A o | HH; ~E"“‘ 5 #o'i-iﬂl u H Ph
el MHHO el T N ecas Ml i
o L SE———— i
(n] 3 |_:_. ¢ EIQH 4 x.ll_.- EtoH r
R 3
R 1 2 R
HaDH
H;O
p =
N
I w-N R i IJI N-N
Me P N N .
= _'[-".‘“\-\..f'-ﬂ-'\.';,_.-"u"l_.-m. o R'Hal MEF‘T' “i ‘:é" A0 N
"o ..-l N Fh KOH/EtOH O ~zM - R = alkyl, aryl;
T N - R R1 - Ile'y'l:
R 5 4 n=1,3

Cxema 1. Cunmes u npespawjenus 1,2,4-mpua3zonos 4.

Jluteparypa

1. Al-Masoudi I.A., Al-Soud Y.A., Al-Salihi N.J., Al-Masoudi N.A. Chem. Heterocycl. Compd., 2006, 42, 1377.
Kaur R., Dwivedi A.R., Kumar B., Kumar V. Anti-Cancer Agents Med. Chem., 2016, 16, 465.

Boechat N., Pinheiro L., Santos-Filho O.A., Silva I.C. Molecules, 2011, 16, 8083.

Sirakanyan S.N., Spinelli D., Geronikaki A., et al. Molecules, 2021, 26, 3320.

Ealb

Paboma evinonnena npu gunarcosou noddepoicke Komumema no nayke PA npoexm 20TTWS-1D009.
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CUHTE3 U BUOJIOTUYECKASI AKTUBHOCTD
MPOU3BOJIHBIX
3-AMUHOITUPUIUH-2(1H)-OHOB

Ianamapuyk U.B.%, Kynakos U.B.?, ®ucwk A.C.°

‘Uncmumym xumuu, TromeHcKuil 20cyoapcmeennblil yHugepcumen,
625003, Tiomenw, Ilepexonckas 15a, e-mail: i.v.palamarchuk@utmn.ru
SOmckutt 2ocyoapemeennvlit yrusepcumem um. .M. Jlocmoesckoeo,
644077 Omck, np. Mupa, 55a.

[TpousBonusie 3-amuHonupuanH-2(1H)-0OHOB MPEACTABISAIOT UHTEPEC B Ka4€CTBE MMOTEHLUAIBHBIX OMOJIOTMYECKH aKTUBHBIX
coenuHenuit. Hamu nposenena moandukanus 3-amuHonupuanH-2(1H)-0oHOB ¢ BBElIEHHEM HEKOTOPBIX (hapMako(hopoB IO JBYM

HykineopunbHpiM nentpam (NH, u Of) ¢ oOpazoBaHreM pasaHYHBIX KOHJIEHCUPOBAHHBIX M CONPSKEHHBIX IIPOU3BOAHBIX, MHOTHE
U3 KOTOPBIX HPOSBUIIN BEICOKYIO OHOJIOTHYECKYIO aKTHBHOCTb.
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Cpenu CHHTe3MPOBaHHBIX (DYHKIIMOHATBHBIX POU3BOIHBIX BBISBICHBI BEIECTBA C HEHPOTPOMHOH (2a-m)', aHTHpaTUKaIbHOM
(10)%, mporuBoauadetnueckoii (13a), mpotuBoBocnanutensHoi (8a-d, Sa-d) u ananbretuyeckoii (2a, d, f) akTHBHOCTEIO.

JIuteparypa
1. Palamarchuk 1. V., Shulgau Z.T., Kharitonova M.A, Kulakov I.V. Chemical papers, 2021. DOI: 10.1007/s11696-021-01696-7.

2. Kulakov 1.V., Palamarchuk 1.V., Shulgau Z.T., Seilkhanov T.M., Gatilov Y.V., Fisyuk A.S. Journal of Molecular Structure,
2018, 1166, 262.

Paboma evinonnena npu gunarcosou noddepocke PODU, npoexm Ne 18-33-01143 mon a.
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CHUHTE3 TETPAHUK/INYECKHUX
TUEHOTPUA3OJIOIIUPUINHOB
HA OCHOBE KOHAEHCHUPOBAHHbIX IMPU/TUHOB

[aponuksau E.I'., Jamsaua HLLI., ApyTionsn A.C.

Hayuno-mexnonozuueckuii yenmp opeanudeckoui u ¢papmayesmuyecxoui xumuu HAH Pecnyoauxu
Apmenuu, 0014, Epesan, np. Azamymsn, 26
e-mail: ervand.paronikyan@mail.ru

[TpousBonubie Tprazono[4,3-a|nupuanHOB U TUEHO[2,3-b|NIMPHUIMHOB 00IAAI0T IUPOKUM CIIEKTPOM OMOJOrMYEeCKON aKTHB-
HOCTH [1-4]. DTO MOCIYXHJIO OCHOBaHHEM JUI Pa3pabOTKH METOMOB CHHTE3a KOHIICHCHPOBAaHHBIX THEHO[3,2-¢][1,2,4]Tpua3zo-
110[4,3-a]nmupuanHoB. CHHTE3 BKIIOYAET HYKIeo(UIbHOE 3aMellieHHe THIPa3uHTUIPaTOM IMPUANHTHOHOB COIEPKALIHMX B IIEPBOM
TOJIOKEHUH BTOPHYHYIO aMUHHYIO TpyIiy. Hannune B KOHAEHCHPOBaHHBIX MMPUANHAX THAPA3UHHON U THOHHOW I'PYII TTO3BOJIMIO
CHUHTE3UpoBaTh TUEHO[3,2-¢][1,2,4]Tpuazono[4,3-a|nupuIuHbl C XOPOIIMMH BBIXOAAMHU.

R!
R NH,
0 [
S Y
JIuteparypa

1. Elgemeie G., Altalbawy F., Alfaidi M., Azab R., Hassan A. Drug Des., Dev. Ther., 2017, 2017(11), 3389.

2. Paronikyan E. G., Petrou A., Fesatidou M., Geronikaki A., Dashyan Sh. Sh., Mamyan S. S., Paronikyan R. G., Nazaryan I.
M., Hakopyan H. H. Med. Chem. Commun., 2019, 10, 1399

3. GaoL.J., Kovackova S., Sala M. J. Med. Chem., 2014, 57, 7624.

4. Naguib B. H., El-Nassan H. B. J. Enzyme Inhib. Med. Chem., 2016, 31, 1718.
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IHOJYUYEHMUE 14-AUTUJPOIIUPUINHOBBIX
MPOU3BOJHBIX TAMMA-AMHUHOMACJISIHOM KUCJOThI
C NIOTEHUHAJBHON MPOTUBOCYJOPOXKHON
AKTUBHOCTLBIO

Iosusanopa A.I%, Ceménkun A.C.?, Aooacosa K.P. °, Ocunosa H.C. ?,
3asanoBckuii PA. ?, [llunyno E.B. *

“ Poccutickuil Xumuko-mexnono2udeckuti ynusepcumem um. /.M. Menoeneesa,
Poccus, Mockea, 125047, Muycckasa niowads, oom 9,
zagchem@mail.ru
® Mockoeckuti 2ocyoapcmeennviil ynugepcumem umenu M.B. Jlomonocosa,
Poccus, Mockea, 119991, yn. Konmozoposa, 1.

Msuorouncnennsie 3a0oneBanus LIHC umerot o01yto npoodiaeMy — Hu3Kyo 3 (heKTHBHOCTh MEUKAMEHTO3HOW TEPaIiu BCIIE/I-
CTBHE HAJIMYHMS CIICLMaIN3UPOBAHHBIX Onoornueckux Oaprepos (Hanpumep, 'OB). B ciencreue storo Moaudukanms U3BeCTHBIX
nekapcTBeHHBIX npenapatoB (JIIT) ¢ uenblo yBennueHus ux OMOIOCTYITHOCTH SIBIISIETCS aKTyaIbHOM 3aja4ei.

B nanHoii paboTe peanusyeTcst moaxo, cortacHo koropomy B JIIT (ananor TAMK) BBoauTCS 1Ba KITFOYEBBIX (hparMeHTa: CIIOK-
HO3(HUpHAs TpymIa ¢ TUMOUIBHBIM PAIUKAIOM, & Takxke |,4TUrHAPONUPUANHOBBIA UK. DTa MOTU(HUKAIHS TTO3BOJSIET yBE-
JMYUTh 3(GPEKTUBHOCTh POHUKHOBEHUS yepe3 ['Ib mocpencTBoM maccHMBHOTO TPaHCIIOPTa, a Takke (3a CUET CIIOCOOHOCTH ITH-
PHIMHOBOTO (pparMeHTa K OMOOKHCICHHIO J0 3apsHKEHHOTO IMUPHIMHUS B KIETKAX-MHIICHSIX) MOJIEKYJIa I10Jy4aeT ClIOCOOHOCTh
YAEPKHUBATHCS TaM OoJiee JUIMTEIBHOE BPEMsl U MPOSIBIISTD IPOJIOHTMPOBAHHOE JICHCTBHE.

Q

T OH
o
R,-OH 7 .
OH o
H;-N/\]/-\rr > H-;NW R | = NH’\[/\H’ TR,
R, O L E R, O Py P R, O
) M 0

F R B
o | o
o. Ma,5.0,, NaHCO, FH "R,
| o= N”W Rz ar, EIOACTH,0 || W
oz R, O M
'i‘ |
Tabmumna Nel
Coeaunenue R LogP CyMMapHbIii BeIXo, %
g yMMap
4a CH,C H, 2,83+0,44 25
4b u-CH 3,14+0,43 33
4c CH,CH,CH, 2,14+0,43 25

JIuteparypa
1. Pop E., Bodor N. Epilepsy research, 1992, 13, 1-16.

Paboma evinonnena npu gunarcosoui nododepoicke PODU, npoexm Ne20-015-00220 A.
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PEAKIUA HIUAHOI'YAHUINUHA C APOMATHYECKUMUAU
AJBAEI'NJAMU U PASJIMYHBIMU CH-KUCJIOTAMHA

Ilpvinukosa A.H., I'eiin B.JL.

@I'BOY BO «Ilepmckas eocyoapcmeennas papmayeemuueckas akademusy Munzopasa
Poccuu, 614990, . Ilepws, Ilonesas 2
e-mail: prudnik_an@mail.ru

[pou3sBomHbIe 2-IHAHOUMHUHOUPUMHTHHA — IEPCIICKTUBHBIC COSANHEHHS IS IOUCKA HOBBIX JICKApCTBEHHBIX cpeacTs'. Ocy-
LIECTBUTh UX CUHTE3 C MOMOIIBIO U3BECTHOW PeaKUUH BUDKUHETH 3a4acTyI0 CIIOXKHO BBHUIY HU3KOH HYKICO(DHIBHOCTH [IHAHO-
ryanuauHa’. OJHAKO MPU MPOBEACHUH yKa3aHHOW PEaKMU B OTCYTCTBHH pacTBOpHTels mpu Temmeparype 120—150 °C MoxHO
MOJNYYHUTH C XOPOIIMMHE BhIXOAaMHU N,6-Iuapii-4-MeTHI-2-IIHaHOUMUHO- 1,2,3,6- TeTparugponupuMUANH-5-KapOOKCaMuIbI .

C 1enbio MPOJOIDKEHUsI ATOTO UCCIIEI0BAHUS MBI paclIMpuiy psn ucrnonbdyembix CH-kuceiot (cxema). CTpyKTypa MOITyueHHBIX
COeMUHEHUIT MonTBepKIeHa AaHHbIME criekTpockomuu SIMP 'H, *C u UK.

Cxema

X, ° o
\/Lm - - )\)\@
g o
L}
| =
0 T,
"L:’N‘CN
3 4

R = H (Z), 4-Me (1a, 3), 4-1-Bu {4), 3-Me {1b), 2 5{Me0}, (1c)

B pesynbrare paboThl ObLTO yCTaHOBIEHO, uTO npupona CH-KHCIOTH U MpHpoga 3aMECTUTENSI B apOMAaTHYECKOM aJlbJIETHIE
OKAa3bIBAIOT CYIIECTBEHHOE BIMSHUE HAa HAIPABICHUE PEAKIUH B JaHHBIX yCIOBHUIX.

Jumepamypa

1. kypko O.I1., Tonctuxosa T.I'., Cenoa B.®. Vcenexu xumuu, 2016, 85, 1056.

2. Hulme R., at al., Tetrahedron, 2008, 64, 3372.

3. T'eiin B.J1., 3amapaeBa T.M., Imutpues M.B., JKypran ooweii xumuu, 2017, 87, 336.
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HOBBIE KAPBA3OJIBHBIE JIMI'AH/IbI PE/IKO3EMEJIBHBIX
QJEMEHTOB JJ4 UMMYHO®JAYOPECHEHTHOTI'O
AHAJIN3A

Ilyrauée JLLE.,*% [lapamonos /I.B.,** Bacunnes H.B.*?

“ Mockosckuil 20cyoapcmeentblil 001aCmMHOU YHUGepcumen,
141014, Mockoeckast 06a., 2. Mutmuwu, yn. Bepol Bonowunot, 0. 24,
e-mail pugachovdmitry@gmail.com
¢ @I'VII 2ocyoapcmeentbiil HayUHO-UCCIe008AMENbCKULL UHCIMUMYM OUOTI02UHEeCK020 NPUbOPOCmpoeHue
®@MPFA Poccuu, 125424, 2. Mockea, Bonoxonamckoe wocce, 0.75, k.1

CoenuHeHHs Ha OCHOBE KapOa30Jia, KOTOpPhIe CIIOCOOHBI 00Pa30BhIBATh YCTOMUYUBBIC KOMIUIEKCHI ¢ P30, ABISAIOTCS HACYITHON
TEMOW HCCJICIOBAHUM, CBI3aHHBIX C Pa3pabOTKON OMOUYHUIIOB YIS OIPEACICHUS 3a00IeBaHUl IMMYHO(ITYOPECIICHTHBIM METOIOM.
MortekyssipHOEe KOHCTPYHPOBaHHE (TyOPECIEHTHBIX 30HJ0B C Pa3HBIMHU MOJIOCAMH IMUCCHH CBETA MPEJCTABISICTCS aKTyaJlbHOU
3a/ja4yeii, B Pe3yJbTaTe BBIIOIHCHUS KOTOPOW MPEIoaraeTcsl peajau3ains MYIBTHILICKCHBIX THIIOB aHainu3a. dparMeHT kapba-
30J1a TIPEOCTABISAET IMUPOKUE CUHTETUYECKHE BO3MOXKHOCTH 10 CO3JIaHUI0 TaKUX peareHToB. Ha JaHHBI MOMEHT CUHTE3UpPOBa-
HBI (PTOpCOIEPIKALIME TETPAKETOHBI 1, MOTyUEHHbIE PA3TMYHBIMUA MOAU(DHUKAIMAMHU peakimu 1o Kisiizery !, KoTopbie sIBISIOTCS
YCTOMYUBBIME ()IyOPECHUPYIONIMME KOMILIEKCOHAMH JijIst HOHOB Eu’*.

Sy »! C

N I
-
= HOOO M CO0H

Rl CFa, CaF7, CyFg

R H, Alk, Ar, Alk-COOH ROH, Alk, Ar

s muckperHoro aHamm3a OMOcCHeM(PUYISCKUX B3aMMOCHCTBUN TPH BBIIBICHUH OWOMATareHOB HEOOXOIUMO HAJM4HUE, 110
KpaifHell Mepe, IBYX (UIyOpecleHTHBIX MapKepOB W, B CBS3U C 3TUM, HAMHU OBLIH pa3pabOTaHBI METOIBI CHHTE3a KapOa3oicomep-
JKaIUX THPUIAHINKAPOOHOBEIX KHUCIIOT 2, SBISIOMINXCS XeaaTaMi HoHOB Th*". B Xone cHHTe3a HOBBIX COEANHEHHH 2 OBUIN TIpHU-
MeHeHbI Monudukarmu peakuun Opunens-Kpadrea, kpocc-coueranns Cysyku, metona Kapaarana u ap. B pesynbrare momMuHec-
[IEHTHO-CIIEKTPaIbHBIX UCCIICAOBAaHUN KOMIUIEKCOB kKabaszoncoaepkammx coeauaeHuit 1 u 2 ¢ P33 Opiia mokazaHa BO3MOXKHOCTB
WX JaNbHEHIIeTo MPUMEHEHUS B IMMYHO(DITyOPECIICHTHOM aHAaJIH3e.

JIuteparypa

1. Kostryukova T. S., Vasil’ev N.V.et al. Rus. Journal of Bioorganic Chemistry, 2015, 41(2), 186.

2. Pugachov D.E., Kostryukova T. S. et al. Rus. Journal of General Chemistry, 2019, 89(5), 965.

3. Pugachov D.E., Kostryukova T. S. et al. Chemistry of Heterocyclic Compounds, 2018, 54(5), 528.
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HPAMOE 3SAMEHIEHUE ATOMA XAJIBKOI'EHA
B XAJIBKOT'EH-A3OTHUCTbBIX 'ETEPOILIUKJIAX

Pakutun O.A.»*

‘Uncmumym opeanuueckou xumuu um. H. /[. 3enunckoco Poccuiickoii Akademuu Hayx,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: orakitin@ioc.ac.ru
SHOI] «Hanomexnonoauuy, IOxcno-Ypanvckuii Tocyoapcmeennviii Ynusepcumem, npocnekm B.U. Jlenuna
76, Yenabunck, 454080, Poccus

[IpoGnema npsiMOTro NpeBpalleHHs] OJHOTO IEMEHTa B APYrol 3aHUMaeT BaXKHOE MECTO B YMax JIIOJIeH HauMHasi C BO3HUKHO-
BeHMs anxumun. B 20 Beke Hanbosee HHTEPECHOM /IJIsi XUMHKOB-OPTaHUKOB, pabOTAIONIMX B 00JIACTH FETEPOLUKINYECKON XUMUH,
cTaJjia 3aMeHa OJJHOTO aroMa Ha JIpyroil B reTepoapoMaTniecKuX [UKIIax, KOTOpas 03BOoJsuIa B OJHY CTaIMIO TI0JIy4YaTh X aHaJlo-
', MOAUGULKPYS CTPYKTYPY COEAWHEHUS B HY)KHOM HarpasjieHuH. VI3BeCTHO, YTO XUMHYECKHe, (U3HMYECKHE U OHOJIOrHYecKHe
CBOMCTBa TETCPOLUKIIOB MOT'YT KapIMHAJIbHO MCHATHCA IPHU U3MEHCHHUU BCEI'O JIMIIb OJHOTO I€Te€poaroMa B MOJICKYJIC. HeCMOTpH
Ha OBICTPBIII Iporpecc B pa3pabOTKe U HCCIENOBAaHUN (yHKIMOHAIBHBIX MaTepHUalioB Ha OCHOBE XaJIbKOI'€H-a30THUCTBIX I'€Tepo-
HMUKIIUYCCKUX MOJICKYJ JJId 3JICKTPOHUKH U CIIMHTPOHHKH, CYIIECTBYCT MOCTOSIHHBIM CIIPOC Ha HOBBIC CTPOUTEIILHBIC 6JIOKI/I. B
Xoae CcBOCH pa6OTI)I MBI IIBITAJINCh pa3pa60TaTL HOBBIC, OﬂHOCTaHHﬁHbIe 1 HCAOPOTrue METOABLI CUHTE3a 3TUX I'CTCPOLHKIIOB, LITO6I:-I
CaciiaTbh UX JOCTYIHBIMU JI U3YUCHUSA XapaKTCPUCTUK U CO3AaHUA HOBBIX MAaT€pUaIOB HA UX OCHOBC.] OKa3an001>, 4YTO OAHUM U3
yAO0OHBIX MMOAXO0B K 3TUM COEJMHEHHSIM SIBIISIETCS MPSIMOW 0OMEH OJJHOTO aroMa XaJlbKoreHa (KHCJIopojia, Cephbl MM CeJIeHa) Ha
JpyToi (cepa Wi CelieH).

B nipescraBiaeHHOM cooOlieHnH OyyT pacCMOTPEHBI H3BECTHBIE TPUMEPHI IIPEBPAIEHUS] KOHJCHCUPOBaHHBIX 1,2,5-xaibpKore-
HaMa30M0B U 1,2,3-TUTHA30JI0B B IPyTHe XalbKOTCHCOIEPIKAIIME TETEPOIIMKIIBI H EPCIICKTHBI PA3BUTHSI 3TOTO HATIPABICHHUS.>

Cyc Cyc

o/ s, \&% seo, y
N, ——— Y R
\O/

\S/ 82C|2 ~Sé
Cyc Se0, Cyc
/ !
\S/ \Sé

Jluteparypa
1. Rakitin O.A., Zibarev A.V. Asian J. Org. Chem., 2018, 7,2397.
2. Konstantinova L.S., Rakitin O.A. Mendeleev Commun., 2021, 31, Ne 4, DOI: 10.1016/j.mencom.2021.07.002

Paboma evinonnena npu gurancosoti noodepoicke Munucmepcmea Hayku u gvicuieco oopazosanus P®, npoexm FENU-2020-
0019 (202007213).
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CHUHTE3 BUOJIOI'MYECKHU AKTUBHbIX IIPOU3BO/JHbBIX
2-MEPKAIITOBEH3UMHUJIA30JIA

Pamvazanosa [1.A.,' Adakapos I.M. ?

! lacecmanckuti 2ocyoapcmeennwiil ynueepcumem, Poccus,
367000, Pecnyonuxa [lacecman, Maxauxana, yn. I'adsxcuesa, 0. 43-a,
aurumel 958@mail.ru
2 lacecmanckuii 20cy0apcmeeHuvlil MexHUYecKull yHUgepcumen,
Poccus, 367026, Pecnybnuka /lacecman, Maxaukana, npocn. Umama Lllamuns, 0.70,
oksanamd@yandex.ru
[pu B3aumoneiicTBuu 2-mMepkantodeHsumuaasoina (1) ¢ 2- xyiopoeH3uMuaa3oaom (2) u 2-xJ10pOeH30THA30I0M (4) B IPUCYT-
CTBUU dTHJIaTa HATpUs obOpasyrorcs coeaunenue (3) u (5) ¢ Beixomom 80%, 75% cooTrBeTcTBeHHO. B mepBoM ciiydae peakius

MpOTeKaeT ¢ 00pa3oBaHUEM UKINYECKOTO MPOAYKTa ¢ yyacTuem H-aroma mpu atome a3ota B MMHa30mbHOM 1ukite (Cxemal).

Cxema 1

N N
CH,-CH,-ONa
\>~5H + >—a J \>~s
-NaCl
N N >g
H \N iy

1 2 4
Cxema 2
N N N
=5 CH,-CH,-ON
\>—SH + C[ >—0 st il \>~s
N & NaCl N }\N
H H o =
1 4 5

Coenunennst (3) u (5) ObUIM UCTIBITaHBI HA OMOJIOTUYECKYI0 aKTUBHOCTh. Hanbonee BopakeHHBIM 3((EKTOM SBIISIETCS Hapyllie-
HUE MeTaboM3Ma IedeHH Ha (poHe cTabMIi3anny caMoil KJIETOYHOH MeMOpPaHbI TeNaToLUTOB.

CrpoeHue NONy4eHHBIX coeluHeHui noaTBepxaeHa AaHHeMU SIMP. UK-cnekrpockonuu, Macc-CIEKTPOMETPUU U DIIEMEHT-
HBIM aHAJIN30M.
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UCCJEJOBAHUE MPOLIECCOB
KOMILJIEKCOOBPA3OBAHUS
B CUCTEME Cu(0)-Cu(I))-UMUJIA30JI-BOJIA

Paxumosa M., JmoBa I.b., ®aiizy/uioes J.®., lapnarmoeBa /[:xk.A., Kabyrapmoesa H.V.

Xumuueckuu ghaxynomem Taoicukcko2o HAYUOHANTLHO2O YHUBEPCUMEMA,
734025, Iywanbe, npocnexm Pyoaxu, 17,
e-mail: muboshira09@mail.ru

BrokoopnuHaMoHHast XUMHUs1, KOTOpask YCIIEIIHO Pa3BUBAETCS B [TOCIIEAHUE TO/IbI, N3y4aeT B3aUMOACHCTBUS MEeX 1y OHosioruye-
CK{ aKTHBHBIMHU «METaJUIaMM SKU3HW» U HE MEHEe aKTUBHBIMU JIMTAHAAMHU, HallpuMep, UIMUAa30JI0M H €T0 IPOU3BOAHBIMU. MMuIa30mn
crioco0eH GpopMUpOBATh C HOHAMH METAIOB YCTOWUMBBIE KOMIUIEKCHbIE coeuHenus [ 1, 2]. Harueit 3amaueii Obu10 M3yueHue npouec-
coB 00pa3oBanusi KoopauHaoHHbIX coequHeHuii Cu(ll) ¢ uccnenyeMbIM TMTraH0M METOJIOM OKUCIIMTEIBHOTO MoTeHuana [3].

B pactBopax Mexay BCeMH BO3MOXKHBIMU COCTOSHISIMU MEJIM YCTaHABIMBAETCSI pAaBHOBECHE:

Cu* +2¢c— Cu (Hg) (1)
Cu’+ Cu* & 2Cut (2)

OKHCIUTEIBHBINA MOTCHIMAJI IPU 3TUX YCIIOBUAX 3aBUCUT TOJIBKO OT TPEX NEPEMEHHBIX, T.C.

pH=- lgaH+; pCH 2 L 1gCH 2 L pCCu(II): IgC cu?t ©)

AHanu3 3KCIIePUMEHTAIBHBIX KPUBBIX 3aBUCHMOCTEH OKUCIMTEIFHOTO MTOTEHIIMAIIA OT TPEX IIEPEMEHHBIX IT0Ka3all 00pa3oBaHue
B HCCJIEJIOBAHHOM CHCTEMe 5 KOMILIEKCOB, 4 U3 KOTOPHIX COJAEpIKaT MMAPOKCUIIbHBIE TPYMIbI BO BHyTpeHHel chepe: [Cu(HL),J*,
[CuHL(OH)J*, [Cu(HL),(OH)J**, [Cu,(HL),(OH),]*, [Cu,(HL),(OH),**. Oux GpopMupyroTCs U CyIIECTBYIOT B UHTEpBasie pH ot
1,0 mo 10,0.

Jluteparypa

1. Vabsam 1. Merasuisl xuzan / JI. Yibsam - M: Mup, -1975. — 236 c.

2. Dii XopHa. buoneoprannueckas xumus / [lox. pex. Dit Xopna. - M: Mup, -1978. —293 c.
3.  Oxkcpeamerpus / b.IT Huxonbckwuii [u ap.] // -J1.: Xumust. — 305 c.
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OKNUCJEHUE UHTEPHAJILHBIX TETEPOAPWJIAJIKUHOB
HUTPO3UJICEPHOU KUCJIOTOM:
CHUHTE3 1,2-TUKETOHOB
C TETEPOLIMKJIMYECKWUM 3AMECTUTEJIEM

Pemvuna O.10., ITaBiaos A.U., bonnapenko O.b.

Mocxkosckutl cocyoapcmeennvlil yuusepcumem umenu M.B. Jlomonocosa, xumuueckuii ¢haxynvmem,
199991, Mockea, Jlenunckue eopwi 1, c. 3,
e-mail: reshmina@mail.ru

1,2-211/IKCTOHI)I IIUPOKO HMCHOJIB3YIOTCA B OPraHUYCCKOM CHHTE3C JId MOJYUYCHUS T'CTCPOLUKINYCCKUX, KOHACHCUPOBAHHBIX
HMUKIIUYCCKUX U TOJIMApOMAaTUYCCKUX CUCTEM, a TAKKE OUOJIOTMYECKH aKTUBHBIX COeZ[IdHeHI/IfII'S.

O)IHI/IM 13 MOAXO0A0B K CUHTE3Y I,Z-I[I/IKCTOHOB, B TOM YHCJI€ COACPIKAIINX FeTepOHI/IKJII/I‘-ICCKI/Iﬁ 3aMCCTUTCIIb, ABJIACTCA OKHUCIIC-
HUEC MHTCPHAJIbHBIX ankuHoB*. B HaCTOSIHleﬁ pa60Te IMPEAJIOKCHBI HOBBIC YCJIOBUA JIA MOJYUYCHUSA HCCUMMCETPUYHBIX r€Tapuiiza-
MCIICHHBIX 1,2-)II/IKCTOHOB OKHCJICHUEM TpOﬁHOﬁ CBSI3M B 4-aJIKMHUJIN30KCA30J1aX U nupasojiax HHTpOSHHC@pHOﬁ KHUCJIOTOH B npu-
CYTCTBHUU ﬁoz[a. HaHHHﬁ MCETO/ MOJYUYCHUA ABJISACTCA NPOCTBIM U KOHKypeHTOCHOCO6HLIM IO CpaBHCHUIO C APYTUMU crocobamu ¢
TOYKHU 3pCHUS BBIXOJ0B l,z-}]I/IKeTOHOB 1 JOCTYITHOCTU UCXOOHBIX PCArcHTOB.

Ph Ph
VA | 9
2 & O
Ry — NOHSO, 1 ] _
N. »—Ro 35-70% Ny Rz !

X=0 NH, Ry=R;=Me
X =0, Ry=H,R,=Ph
X=0 Ry=Ph R, =H
X=0, Ry =Ry = Ar A

Haiineno, uto npu B3aumoneitctBun 3,5-muapui-4-(2-peHuI THHII)-U30KCa30710B ¢ HUTPO3UIICEPHOU KHUCIOTOW B HPHUCYT-
CTBHUM {of1a HapsLy ¢ COOTBETCTBYIOIIMMH 1,2-THKETOHAMH 00pa3yrOTCs POIYKTHI aHHEIMPOBAHHS THIIA A C yYaCTHEM OIHOTO U3
APUIBHBIX 3aMECTUTENEl H30KCAa30IbHOTO IIMKIIA.

JIuteparypa

1. Yang W., Chen Y., Yao Y., Yang X., Lin Q., Yang, D. J. Org. Chem. 2019, 84, 11080.

2. Walsh C.J., Mandal B.K. J. Org. Chem., 1999, 64, 6102.

3. Malamas M.S., Erdei J. et al. Bioorg. Med. Chem. Lett., 2011, 21, 5164.

4. Yusubov M.S., Zholobova G.A., Vasilevsky S.F., Tretyakov E.V., Knight D.W. Tetrahedron. 2002, 58, 1607.
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CHUHTE3 1,2,4-TPUA30J10[4,3-a]ASBUHOB
IHOTEHHUAJIbBHBIX
NHAYKTOPOB HSF1

Cepeopennnkora [1.0.,*° Yrenoa U.A.,*® Mycuxuna A.A.,*°
Yynaxun O.H.,*® I'y:xoBa U.B.,” [1aznukoBa F0.A.,*° Biacoa A.B.*0

“Vpanvcxuii @edepanvroviii Yuusepcumem, 620002, Examepunbdype, Mupa 19
e-mail: p.o.serebrennikova@urfu.ru
SUncmumym opeanuveckoeo cunmesa um. U.A. Ilocmosckozco, YpO PAH,
620108, Examepunbype, C. Kosanescrou 22/Axademuueckas 20
‘Uncmumym yumonoeuu PAH, 194064, Canxkm-Ilemep6ype, Tuxopeyxuii np. 4

B Hacrositiee BpeMst H3BECTEH IIMPOKHUIT CIIEKTP OMOJIOrMYeCKON aKTHUBHOCTH aHHEJIHPOBaHHBIX cucteM 1,2.4-tpuaszona. Oco-
Oblil MHTEpEC MPECTABISIOT COSAMHEHNS, KOTOPbIE MOKHO IIPUMEHSTh B JICUEHUU COLMAIIBHO 3HAYMMBIX 3a00JIeBaHHUM, TAKUX KaK
Oosie3nu AunblreiimMepa, [TapkuHcona u XaHTHHITOHA.

B pesynbraTe mpoOBEIECHHBIX HCCIENOBAHUIN MPEUIOKEH METOJ] OKHCIUTEIbHON KpOocc-AerHIpOreHN3alMOHHON TUKIN3aluu
TeTePOIMKIINYECKUX FHIPa30HOB 10 COOTBETCTBYIOMMUX 1,2,4-TpHra3ono[4,3-a]a3snHoB 2 B IPUCYTCTBUU COCIMHEHUN THIIEPBAJICHT-

noro uoxa(Ill).
LY

24 products with yields 30-98%

U .
Fe ; Mn

<> 0C7¢o°

0 Iy
* N/*

[Monyuennsie 1,2,4-tpuazono[4,3-ala3unsl 2 ObLIM HcCheNOBaHbI B KadecTBe nHAyKTOpoB HSF1. [lepcriekThBHBIE pe3ynbTaThl
MIPOIEMOHCTPUPOBAIN XHHOKCAIMHOBBIE TPOM3BOIHbIE 2. DTH COSAMHEHH yBEeINUMBaIu crenens aktuBarun HSF1, nanynuposa-
i akeripeccuio Hsp70 u ymenbianu odpasoBanue arperaroB mytantHoro HTT.

Hccenedosanue svinonneno npu gpunancosoui noooepoicke PODU 6 pamxax nayunozo npoexma (Nel9-29-08037) u Munucmepcmesa
Hayku u evicute2o oopazosanus Poccutickoi @edepayuu, Tocyoapcmeennwiii konmpaxm Ne FEUZ-2020-0058 (H687/425.223/20).
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HOBBIE CUHTETUYECKHUE MOAXO/AbI
K INEHTAIUK/IMYECKOMY CKEJIETY JAMEJIJIAPUHOB
N EI'0O ®PAITMEHTAM

CuibsanoBa E.A., Camer A.B., CemenoB B.B.

HUncmumym opeanuuecxou xumuu um. H.J{. 3eruncroeo Poccutickou Axademuu Hayk,
119991, Mockea, Jlenunckuii npocnexm 47,
e-mail: cea93@mail.ru

HaMeJ’IJ’IapI/IHI)I, BbIACTIACMbBIC U3 MOPCKUX OPraHM3MOB, COACPKAT B OCHOBC JUAPUJIITUPPOJIBHOE AAPO. Onu MIPOABJIAIOT BBICO-
KYIO0 IPOTUBOOITYXOJIEBYIO AKTUBHOCTBIO, a TAKKE CITOCOOHBI Ipeoa0€BaTb MHOKCCTBEHHYIO JICKAPCTBECHHYIO yCTOﬁ‘IHBOCTL.

HO - HO MeQ  om

NH COOMe

JlaMennapun @

Pucynox 1. Cmpykmypoi HeKOMOPbIX 1AMENNAPUHOB.

C momompio peaknnn baprona-3apna sTriam3onuaHoarerata ¢ HUTpocTwibOeHaMu 1 OBUT MOMyYeH MUPPOIOKYMapHHOBBIN
CTPYKTYPHBIH (h)parMeHT JJaMeJUIapHHOB 3 ¥ OCYIIECTBIICH ITOJHBIN CHHTe3 JaMeiuapuHa Q 3a 3 cranuu ¢ o6muM BeixonoM 35%. B
pesynbrare peakuuy 3+2 TUMOSPHOTO HUKIOIPUCOEANHEHHUS N30XUHOINHIEBOTO WINA C HUTPOCTHIbOCHAaMH 1 MOoTyueH HeHTa-
LUKJINYECKUI KapKac JJaMeJJIapUHOB S.

CNCH COE Ar Af" —=  Jlamennapusn Q (mpH Ar=Ar"=4-MeOC.H )
Ar' Ar" y. 1= / [\
T e T MR
K.CO.. EtOH / ; 7 AR
NO; - 3 s 1. BBr,. CH,Cl, i — ecan Ar'= -—1:1’
1 2 2.NaOH. EtOH  f
OMe

R N

3 O

° | BBr, CH,CL
3 ) P
CO,E el et N8
2" 3 NAOH. FtOH

ﬁ\!\/\r;\‘*- CH,CO,Et
Ry\ e BI_ =

MuO, DABCO. PhCH,

Cxema 1. Cunmes yenesvix cmpyKkmyp.

Pa3paboranHble MOAXOBI MO3BONISIOT AP (HEKTHBHO CHHTE3UPOBATh YKa3aHHBIE CTPYKTYPhI 32 MUHUMAaJIbHOE YHCIIO CTa 1.

Paboma evinonnena npu ghunancogoii noodepoicxke PH®, npoexm 18-13-00044-11.
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AKTUBHUPOBAHHBIE EHUHbBI B CUHTE3E IITUPA3OJIMHOB
Coxos C.A.*, 3norcknii C.C.%, Oqun U.C.% TI'o1oBanos A.A.°

“‘@I'BOY BO Ygumckuii 2ocyoapcmeenubiii HeghmsaHoU mexHULeCKutl yHugepcumen,
450064, Y¢pa, yn. Kocmonaemos 1,
e-mail: s.a.sokov.tltsu@gmail.com
S@I'BOY BO Tonbsmmunckull 20Cy0apCmeeHnblll yHUueepcument,
445020, Tonvsmmu, yn. benopycckas 14

B3anmopeiicTBre MeX1y 11Ma30COEIMHEHUSIMU U HEHACHIILICHHBIMU COSIMHEHUSIMU C 00pa30BaHHEM IeTePOLMKIMYECKHUX (ppar-
MEHTOB SIBIISIETCSI XOPOIIO W3y4eHHON Temoii'?. B3anmonelcTBie ¢ MOMHIEHTPUYSCKUMH MOJICKYIaMHU, B YACTHOCTH C €HHHAMH
B JINTEpAType NMPaKTUYECKU He onucaHo. Hamu M3ydeHOo B3aMMOJEHCTBHE EHUHOBBIX IMPOU3BOAHBIX JuMeTHIManoHata (la-d) c
3(HPHBIM PACTBOPOM JIMa30METaHa.

gt MeO,C COMe | MeO,C,_CO,Me
S

CO;Me Et,O R
ﬂ + CH3N3 _“nh- = N ) = MNH
R CO,Me 0-5°C N + =N
1a-d 2a-d Ja-d

R' = Ph (a); Pr (b): Bu (¢); Me (d)

Tak, coenuuenus Tuna 1a-d, BBuay nosspuzauuoHHoro 3¢ dexra C=0 rpynr, JIerko B3auMOAEHCTBYIOT C JHa30METaHOM CIell-
nouuecku no neoiiHoi C=C cBs3u. [Tupazonunsl 2 u 3 06pas3yroTcs ¢ BBICOKUMHE BbIxofamu (>95%). Coenunenue 3 nmpeacTapisier
c000if MUHOPHYIO IIPUMECH, Ube cofiepxkannue He npeBsimaeT 10%. OTMeTnM, 9To Ui NPUBEACHHBIX MUPA30IHHOB HEBO3MOXKHO
3apEeTUCTPUPOBATH MACC-CIIEKTPHI BEICOKOTO Pa3peIleH s, TaK KaK B YCIOBHSX JIEKTPOCIpes IPOUCXOANT BhIAeTIeHHE a30Ta. CTpo-
€HUE NOJIYYCHHBIX COEAMHEHNI OJHO3HaYyHO Joka3aHo SIMP-cnexkrpockonueil.

[TokazaHo, 4TO peakuus AMeKTPOHOACHUIMTHBIX 1,3-€HUHOB C Ma30METaHOM 0Oe3 KaTallu3aTopoOB MM JIOMOIHUTENLHOM 00pa-
OOTKH NPUBOAUT K 00pa30BaHMIO a30TCOAEPIKAIINX TETEPOLIUKIIOB - ITMPA30JIHHOB.

Jluteparypa
1. Khanova, M.D., Sultanova, R.M., Zlotskii, S.S., Dokichev, V.A., Tomilov, Y.V. Russ. Chem. Bull. 2005, 54, 1003-1007
2. Golovanov, A.A., Gusev, D.M., Odin, L.S., Zlotskii, S.S. Chem. Heterocycl. Compd. 2019, 55, 333-348

Hccnedosanue evinonneno npu Gunancogoli nodoepcke Poccutickozo ¢ponda @yHOameHmanbHulx uccie008anull 8 pamkax
Hayunoeo npoexma Ne 20-33-80004/20.
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NK-CHHEKTPOCKOIIUS KOMILJIEKCOB
T'ETEPOLIMKJIOB C BOJOU

Cuupun U.A., I'puaBaasa U.U., Kanyctun P.B., Kanunanna A.A.

Huoicecopoockuii cocyoapcmeennsiii mexnuueckuil ynueepcumem um. P.E. Anexceesa
603950, Poccus, e.Husxcnuii Hoseopoo, yn.Mununa, 0.24
ivan.sn.92@mail.ru

CTpyKTypa reTepoLUKINYeCKUX COSIMHEHHI NPUBIIEKaeT K ce0e BHUMaHHE UCCIIeA0BaTeNel, TaK Kak 3TH COSIUHEHHS UMEIOT
LIMPOKOE MPUMEHEHHE B PA3IMUHBIX OTPAC/IAX XUMHUYECKOH MPOMBIIUIEHHOCTH (OpraHUYEeCKUH CHHTE3, KaTaju3, IPOU3BOJICTBO
(hapManeBTHUECKUX MPENaparoB, METObI 3aIUTHl OT Koppo3uu). C Ipyroil CTOPOHBI, FEeTEPOLUKINYECKUE COSANHEHUS LIMPOKO
pacrpocTpaHeHbl B )KMBOW IPUPOJE U UMEIOT BAXKHOE 3HAYEHUE B XUMHH IPUPOAHBIX U OMOAKTHBHBIX coeanHenuil. [Ipucyrcrue
BOJIbI B OMOJIOTHYECKHX 00BEKTaX U BO MHOTUX XHUMHKO-TEXHOJOTHYECKUX MPOLECCaX MPUBOAUT K CTPYKTYPHBIM U3MEHEHUSIM Ie-
TEPOLMKINYECKIX BELIECTB IIPU UX B3aUMOJIEHCTBUH ¢ Bojloi. Hanpumep, B TaKUX cUCTEMax MOXET MPOUCXOANUTH MEKMOIIEKYIISp-
HBIN NIepeHoC NpoToHa. MeXaHU3M 3TUX TpaHC(hOpMalUil U3y4eH 3HAUYMTEIbHO MEHbIIE, 10 CPABHEHHIO C BHY TPUMOJIEKYIISIPHBIMH,
OJJHAKO, IEPEHOC IIPOTOHA MEX/Iy MOJIEKYJIaMH OIIPE/eIIsIeT CTPOCHUE M CBOIMCTBA TAKMX OMOJIOINYECKUX 0OBEKTOB KaK MEMOPAHBI,
3H3UMBI, Mosekynsl JJHK.

B mpencraBinenHoi pabore Obuta chopMyiMpoBaHa 3a1ada 3a(UKCHPOBATh MPU OOBIUHBIX YCIOBHSIX KOMILICKCHI C BOIOH U
M3YYUTh MEXaHH3M MEXMOJIEKYJISIPHOTO TIepeHoca MPOTOHAa B CHCTeMe, coaepikamer ¢ypaHn, tnoden, 1,2,4-tpuason MerogamMu
HK-cnexrpockonuu. Takoii BEIOOp 0OBEKTOB ONPEEISeTCsl TEM, YTO B PACCMOTPEHHBIX CUCTEMax MOTYT Pealli30BaThCs Pa3HbIe
T10 XapaKTepy THUIIbI CBS3bIBAHUS B KOMILJIEKCAX.

[epenoc nporona nposieisiercs: B UK-criekTpax B BHJe HOBBIX 10JI0C BajieHTHOro konebanust O-H cBsi3u ruapoKcoHUi-KaTHOHA
(H30") B koMILIEKCE, KOTOPBIE CMEIIEHBI 10 OTHOIICHHO K moroteruto (H30%) B cnekrpax Bomst (2330-2300 cm™!). B criektpax THO-
(beHa u ypaHa HOBBIE TT0JIOCHI HAOIIOAAIOTCS B CPEIHEYACTOTHOM Auariazone. OTHECEHHMs T10JI0C K BaleHTHBIM Koniebanusim O-H cBsizn
B KOMIIJIEKCE TTOATBEPIKIAJIOCH CPABHEHUEM CO CIIEKTPAaMHU CHUCTEM, COJEPIKAIINX TsDKeyto Boay. OOpa3oBaHe KOMILIEKCOB (ypaHa U
THO(EHA C BOJOH, TPOUCXOANT KaK I10 T-, TAK U [0 G-MEXaHH3MY C yUacTHEM HEIOJIeJICHHON IEKTPOHHOM Iaphbl reTepoaroma.

B cnekrpe cucremsl, conepikartiei Bogy u 1,2,4-Tpua3oln, py COOTHOIIEHUH KOMIIOHEHTOB 1:1 3a(MKCHpOBaHBI JIBE HOBBIE TIOJIOCHI
¢ MakcumymMamu miput 3132 u 3211 cm’!, oTHeceHHbIe HaMK K BaJICHTHBIM KOJIeOaHHUsIM MOJIEKYJIbI BOJIBI B Komiuiekce. HoBast moroca,
OTHECEHHAsl HAMHU K BaJIeHTHOMY KojieOanuio O-H CBsA3M CBsI3aHHOTO T'MAPOKCOHMI-KaTHOHa, Habmonaetcs npu 2140 cm!. B omrune
OT KOMIUIEKCOB (pypaHa 1 THodeHa, 00pa3oBaHNe KOMILJIEKCA C THPOKCOHUI-KaTHOHOM B 3TOM CHCTEME MPOUCXOINT 3a CUET ITepeHoca
MIOJIBMKHOTO aToma Bojiopofa 1,2.4-Tpuazona K MOJIEKyJie BOJIBL.
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OCOBEHHOCTM MPEBPAIIEHU 3-AMUHOTUEHO-
U ®YPO[2,3-B]ITUPUINH-2-KAPEBOKCAMU 0B MO/
JENCTBUEM N-XJIOPCYKLIIMHUMMUJIA

Crporanosa T.A., ®apaaxeBa A.B., Bacuiun B.K., Kpanusun I'.JI.

Kybanckuii eocyoapcmeennbliit mexHoI02u4ecKull yHusepcumen,
350072, e. Kpacnooap, yn. Mockosckas, 2
e-mail: tatka _s@mail.ru

3-AmunaOMYpo[2,3-b|IHPUANHBL ABJISIOTCS TeTePOAHATIOTaMH TPOU3BOIHBIX U3BECTHOMN reTePOIUKINICCKON CUCTEMBI - 3-aMu-
HOTHEHO[2,3-b]nmupuanHa, 0HAKO, B OTIIMYKE OT IOCIEIHHUX, IPOU3BOIHBIM (DypONMPHIMHA HOCBSILEHO rOpa3o MEHbILEE KOJIH-
YECTBO PaldoT.

Cpenu THeHO- U QyponupuIMHOB 0OHAPYKEHBI COANHEHUS, 00JIaJatoe PAa3IMYHBIMU BUAAMHU OHOJIOTMYECKOH aKTUBHOCTH,
B YaCTHOCTH, aHTHOAKTEPHAILHON aKTUBHOCTBIO B OTHOLICHUH [ paM HOJIOXKHUTENBHBIX OaKTepHid, B T.4. YCTOWYMBBIX K AEHCTBUIO
W3BECTHBIX aHTUOMOTUKOB, IPOTHBOPAKOBOM aKTHBHOCTBIO.

B noxiazie npeacTaBieHbl pe3yNnbTaThl N3y4eHUs] B3aUMOJEHCTBHS 3-aMUHOTHEHO- U (ypo[2,3-b]nupuauH-2-kapOokcaMuaoB
¢ N-xnopcykiuaumuziom (NCS). YcraHOBIEHO, YTO NMPOIYKTaMH PeaKkiMi BTOPUYHBIX aMUIOB psija TueHonupuauHa ¢ NCS sB-
JISIFOTCSL KETOHBI 1, TOTZA Kak B cly4ae aMHJOB psiia (GypornupuanHa B Ka4eCTBE €IMHCTBEHHBIX NPOIYKTOB C BbIXOHamMu 57-78%
BBIJIETICHBl UMUHBHI 2.

NCs NCS

Hcceneoosanus evinonnenvl npu (ounancoeotl nodoepoicke Munucmepcmea nayxku u evicuieco oopazosanus PO (npoexm FZEZ-
2020-0004).
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CHUHTE3 1 UCCJIEAOBAHUE BUOJOTMYECKOU
AKTUBHOCTH INPON3BOJHBIX TETAPUJINHIOJIOB
B KAYECTBE TPEITAPATOB JIJIS1 IEYEHU S
HEWPOJETEHEPATUBHBIX 3ABOJIEBAHUN

Tpecuosa M.A.,* Yrenoa U.A.,»° [lepunrep C.A.,* Uynaxun O.H.*°

“Vpanvcxuii pedepanvhulil ynusepcumem, 6
20002, Examepunoype, Mupa, 28,
e-mail: i.a.utepova@urfu.ru
bUnemumym opeanuueckoeo cunmesa YpO PAH,
620990, Examepunbype, C. Kosanescxou, 22

HeliponereneparuBHble 3a00I€BaHUs — 3TO IpyIna Oone3Hel ¢ JUIUTENbHBIM HayajaoM, B OCHOBE KOTOPBIX JIEXKAT IIPOLECCHI,
paspyluaroye KIeTKH Mo3ra. XOoTs pe3yJbTaThl MHOTHX MCCIEIOBAaHUH MPOIEMOHCTPUPOBAIIN, YTO KIETKH MO3Tra MPOAOJIKAIOT
BOCCTAHAB/IUBATHCS AAXKE B II0XKUIOM BO3PACTe, HOPMAJILHOTO IIPOLIecCca pereHepauu 00bIYHO HE0CTATOUHO /I BOCCTAHOBIICHUS
JIe()eKTOB TKAHU MO3Ta MOCJIe PA3IMYHBIX MATOJIOTUYECKUX MOBPEKACHHH. MoJIeKyIIsipHbIE alePOHBI, B YACTHOCTH OEJIOK TeILIo-
Boro 11oka Hsp70, siBIsII0TCSI OCHOBHBIM 3JIEMEHTOM 3aIUTHI KIIETKH OT CTPECCOBBIX M ITATOT€HHBIX (hakTopoB. [IoBbIIEHHE YPOBHS
skcripeccun Hsp70 B O0nbHBIX HEWpOHAX BEJET K 3a/lepiKKe Pa3BUTHsI 3a00J1€BaHMsI, U UHIYKTOPBI SKCIPECCHUH IIANlepoHa MOTYT
CTaTh MOTEHIUAILHBIMU JIEKAPCTBEHHBIMU ITpenaparamu Jjst 00pbObl ¢ 3TUMU 3a00JI€BaHUSMH.

Bruto ycTaHOBIIEHO, YTO COeAMHEHHs a3uHoBOro psana PQ-29, IA-47, IP-3, 1Q-378 npossnsator Hsp70-unayiupyromnue cBon-
ctBa.'? Db PEeKTHBHOCTh COCMUHEHUI B KaueCTBe JIeueOHBIX MpenapaToB 00ycioBieH HakomieHneM Hsp70 B kiieTkax Mo3ra, BbI-
3bIBasi CHU)KEHHE aKTHBHOCTH KacIasbl-3 U [OAaBJIEHHE aIlorTo3a, YTO CIIOCOOCTBYET MPOQHIaKTHKE HeHpoJereHepaTuBHbIX 3200-
JIEBaHUH.

Jlureparypa
1. Dutysheva E.A., Mikeladze M.A., Trestsova M.A., Aksenov N.D., Utepova I.A., Mikhaylova E. R., et al. Pharmaceutics,
2020, 12, 414.

2. Dutysheva E.A., Utepova LA, Trestsova M.A., Anisimov A.S., Charushin V.N., Chupakhin O.N., Margulis B.A., Guzhova
1.V., Lazarev V.F. Eur. J. Med. Chem. 2021, 222, 113577.

Paboma svinonnena npu ¢punarncosoit noooepoicke PODU, npoexmor 20-33-70102, 20-03-00299.
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CUHTE3 UTETEPOIUKJ/IU3ALIUUA 1,4-TUAPHNII-1,3-
BYTAJJUMHOB HA OCHOBE IPOTOHHOM I'YBKH

Guiarosa E.A., Peioun [I.A., I'yaeBckas A.B., [loxapcknii A.D.

FOoicnbii hedepanvhviii ynusepcumem, xumuieckuil haxynvmem
344090, e.Pocmos-na-/lony, np. P.30pee, 7;
e-mail: fea@sfedu.ru, pansha@rambler.ru.

[Tpu BBenennu 2-3tuHmi-1,8-6uc(qumerniamuno)nadranuya 1 B peakuuto [1azepa-Xes, HoMUMO LiesieBOro OyTaaunHa 2 Obuin
nostyueHbl 6eH30[ g|uHI0IbHBIE Tpou3BOAHOE 3 U 4.1

[TyTéM OKMCIUTENBLHOMN AUMEpPH3aLUK aJIKUHA 7 TIoNTy4aiy OyTaIuuH 8, KOTOPbIH BBOJMIIM B T€TEPOLMKIM3ALIUIO C IEPBUYHBIMU
aMHMHaMH, 1ojTy4asi N-apHinuppobl, COepKaline B OJIOKEHHS 2,5-(pparMeHThl IPOTOHHOW TYOKH.

MezN NM62 CI O
u
L N g L e,
—_— N
Me,N MeoN Ar O NMe,

7| : 9

Jluteparypa
1. E.A. Filatova et al., J. Org. Chem., 2015, 80, 872—881.
2. E.A. Filatova et al., Chem. Heterocycl. Compd., 2018, 54, 38-42.

Paboma svinonnena npu punarncosoii noooepoicke POOU (I'PAHT 18-03-00083)
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CHUHTE3 HOBbBIX ASOTCOIAEP/KALINX
I'ETEPOHUK/INYECKHUX MNPOU3BO/IHBIX
HAPTOXHUHOHOB, HEPCIIEKTUBHbBIX JJIs1 UCIIBITAHUSA
UX BUOJOI'MYECKOM AKTUBHOCTH

®omunpix O.1., l'omanen A.C., Pynenko /I.C., PykoBen T.A.,
Pomamkosa 10.I'., Hyperaunosa J.B., I'opnocraes JI.M.

Kpacnospcruil 2ocyoapemeennniii nedacoeuveckuii ynusepcumem um. B.I1. Acmaghwvesa,
660049, Kpacrnospck, ya. A. Jlebedesoti, §9
E-mail: gornostaev@kspu.ru

HeKOTOpLIe TOJIMIUKINYCCKHUEC XUHONIHBIC COCAUHCHUSA O6J'Ia)IaIOT HpOTHBOOHyXOﬂeBOﬁ AKTUBHOCTBIO !,

Hamu 06Hapy)KeHLI IIYTU CUHTE3a HOBBIX OPUTHMHAJIBHBIX IMTPOU3BOJIHBIX Ha(i)TOXI/IHOHOB, TNMEPCHCKTUBHBIX IJIA HUCHBITAHUH MX
OHOJIOTMYECKOM aKTUBHOCTH.

\ C=CH o N’ 2c —C=CH
\C/ = Nec” ™ N C=
H \o
‘ 2 NaNj \'\@ g
_—
Cl "
O | 8
O

HoBble rpymimbl npon3BoAHbIX 1,4-Ha)TOXHOHOB CHHTE3UPOBaHbl HA OCHOBE Peakiuii OkcuMoB 1,4-HaQTOXHHOHOB, cozlepxKa-
X B TIOJIOKCHAY 2 WK 3 aJKHITAMUHOPYIIITY*.

HVIHFI/I,EI,pI/IH HVIHFI/Ip,pVIH
CH COOH CH3COOH
50-60°C 100-105°C

Ha ocHoBe 2-6en3uin(ankuin)aMuHo-1,4-HaQ TOXMHOHOB U HUTPYIOLIEH CMECH B YKCYCHOW KHCIIOTE MOJIy4eHa rpymmna 1-ruapo-
ku-2-apui(ankun)- 1 H-aad o[ 2,3-d[umunazon-4,9-1MOHOB; U3y9IeHbBI CIIOCOOB! MX (DYHKITHOHATH3AIIAN .

(0]

H o OH
N_ R /
O‘ ~ HNO,/H,SO, N
- R
CH4COOH N/>_
& R=Ak Ph I

Jlureparypa

1. Shchekotikhin A.E. et.al. Bioorg. Med. Chem., 2009, 17, 1861.

2. Gornostaev L.M. et.al. Anti-Cancer Agents Med. Chem., 2017, 17, 1814.

3. Toprocraes JI.M., ®omunsix O.H1., Pykosen T. A., Jlaspukosa T. U., Xanssuna FO.I"., lItune A.A., lllynaes A.B., /lynaes
C.®., Mypamosa E.B., UepnsimieB B.B. Xunus ecemepoyuicn. coeo., 2020, 56, 47.

4. Topuocraes JI.M., Pynenxo /I.C., Pykosen T.A., ®omunsix O.U., Pomamkosa O.I", I'atunos 10.B., Cunsaukos B.H. JKypran
opeanuuecxou xumuu, 2021, 57, 194.

5. Topuoctaes JI.M., Hypetaunosa 2.B., ®omunsix O.U., Pomamkosa FO.I, TToneuryk O.X. Bymaeposckue cooouenus, 2020, 64, 1.
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CUHTE3 2-(TETPA3OJWIALETUI)IUKJIOTEKCAH-1,3-
JIMOHOB

Xueonukosa T.C.,*» 3unoBu4 B.I.,* [Iuensb 10.A.,* Jlaxpuy @.A.,* Tpudonos P.E.°

“ Uncmumym 6uoopeanuyeckoti xumuu Hayuonanvroii akademuu nayk benapycu,
220141, Munck, yn. Axao. Kynpesuua 5/2, Pecnyonuxa Benapyce
e-mail: khlebnicova@iboch.by
b Canxm-Ilemepbypeckuil 20cydapcmeenHblil MexHONLOSUYECKUT UHCIUMYM,
190013, Canxkm-Ilemep6ype, Mockosckuii np. 26, Poccus

PaCHpOCTpaHeHHLIe B [pHUpOAC HUKINYCCKUC B-TpI/IKeTOHI:I N UX CUHTCTUYCCKHC aHaJIOI'H, 06.]13}13}01]_(1/16 IIUPOKUM CHEKTPOM
OHOJIOrHYECKOM AKTUBHOCTHU, HAXOAAT 3HAYUTECIIbHOC MPUMEHCHNE B OPIraHUY€CKOM CUHTE3C, UTO CBA3aHO C 0OorarsIMU CUHTETHYE-
CKHMH BO3MOXKXHOCTAMU B-TpHKap6OHPIJ'ILHOﬁ CUCTCMBI. BBe)IeHI/Ie TCTPA30JIbHOI'O LIUKJIA B CTPYKTYPY 2-aIlI/IJ'IIII/IKJ'IOI‘eKcaH-1,3-):[1/1-
OHOB 6y)1eT CII0COOCTBOBATH IMOJIYYCHUIO HOBBIX KJIaCCOB OHMOAKTHUBHBIX CO€}IPIHCHI/II7L

R2 R2
N
N;\NASOH 0 O =N
N=N _ NN
2a - R?
Z
3a
R3 R3
O N OH 0 0 NN
1 EDC.HCI, DMAP N—m ] SN
R CH,CN > R
1 O 3 26 1 @)
1 30
R4
_N
R?N’N\ OH O O NN
sz - R1 N/
2B o /
3B

Paspabotan u peann3oBaH METOJ CHHTE3a 2-(TETPa30NIMIaleTHIII)IIMKIOTeKCcaH-1,3-11oHoB 3a-B myTem C-allMiIHMpOBaHUS IIH-
KJIOTeKCaH- 1,3-11M0HOB 1 TeTPpa30IHiIyKCYCHBIMU KUCIIOTAaMH 2a-B B IPUCYTCTBHH THAPOXIOpUAa 1-3Twi-3-(3-AuMeTHIaMIHOTIPO-
i )kapooanumuaa (EDC) u N,N-aumerunamunonupunuaa (DMAP) B cpene aneTroHUTpHIIa Ipy KOMHATHOM TeMIleparype.

Paboma evinonnena npu gunarcosou noodepocke BPOOU (npoexm X20P-226) u PODPU (npoexm 20-53-00039-Bel_a).
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PEAKLIMU 6-(TUAPOKCUMETW)-2,2- TUMETWJI-1-
A3ACIHUPO[4.4|HOHAHOB C MsCl U CCl,-PPh,

Xopomynaosa F).B.,» Mopo3os /I.A.," Kupuiok U.A.°

“ Hosocubupckuti Iocyoapcmeennwiti Ynusepcumem, 630090, Hosocubupck, ya. Ilupozosa, 1
e-mail: yulianna-1996@mail.ru
*HHUOX CO PAH, 630090, Hosocubupck, npocnekm Jlaspenmoesa, 9

Me3uupoBaHue M peakiyst ATIENs HIMPOKO UCIOJB3YIOTCS ISl aKTUBALMU THAPOKCH-TPYIIIBI IEPBUYHBIX CITUPTOB K HY-
KJIeO(QUIbHOMY 3aMelleHHo. I1omydeHHble ME3UIIAThl MM TaJOTEHU/IbI JAlee JIETKO BCTYNAIOT B S 2-peakiuH, 1aBas pasiiiHble
(bYHKIHOHANBHBIE IPOU3BOHBIC' 2.

Hamu 6b110 10Ka3aHo, 4T0 peakiuuu 6-(ruapokcumerni)-2,2-numetui-1-azacnupo[4.4|Juonanos 1a-d ¢ MsCI/NEt, uiu CBr,/
PPh, He mpuBOAAT K 0XKHIAEMBIM ME3UIIOKCUMETHII- MIIH GPOMOMETHIIIPOU3BOAHEIM. B 3aBucuMocTH OT 3amectutens X coenuHe-
HUii 1a-d IpH NONBITKE aKTUBALMKU THIPOKCU-TPYIIIBI HAOMIONAI0TCSl HEOOBIYHBIE IPEBPALICHUS: B ClIy4ae HUTPOKCHUIILHOTO Pajiv-
kajna (X=0-) mpomyKTOM peaKIuu SBIsSCTCS H30KCA30IUANH 2, B ClTydac He3aMelleHHOro amunaa (X=H) 3aMbIkaeTcs 4eThIpeXuIcH-
HBIN LUK ¢ 00pa3oBaHKEM HAIPsDKEHHOTO aMuHa 3, a B ciryyae OeH3uinokcH- (X=0Bn) uinu 6en3onnokcunpon3Boansix (X=0Bz)
MIPOUCXOAT MEPErPyIITUPOBKH, PUBOJSIIME K OKTarkIpOLUKIONEHTa[c|azenMHOBOMY OocTOBY (coeaunenus 4e-d u Sc-d).

X=0" X=OR N
{
O X " x’
OH

2 1a-d 4c-d 5¢c-d
l X=H R=Bn (c), Bz (d)
N
3 1: X=0 (a); H (b); OBn (c); OBz (d)

Jlureparypa
1. A. Sugawara et al. Fur. J. Med. Chem. 2018, 145, 524-538.
2. N.J. Porter et al. ACS Med. Chem. Lett. 2018, 9, 12, 1301-1305.

Paboma evinonnena npu gpunancosoii noooepacke PODPU, npoexm 18-53-76003 OPA_a
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KBAHTOBO-XUMHNYECKOE U3YYEHUE MEXAHU3MA
PEAKINWU 1,3-ITPOITAHAUTHUOJIATA KAJIUA
C 1,3-AUXJIOPIIPOITIEHOM B CUCTEME
I'MJAPASUHI'UAPAT-KOH

Yupruna-E.A.,»Kpusaun JL.B.,»° Hukonosa B.C.,” 'paéeabnbix B.A.,*
KopueBun H.A.,»° Po3zenuseiir U. b.*

“‘@I'bYVH «HUpxymckuu uncmumym xumuu um. A. E. @asopckoco CO PAH»,
Poccus, 664033 HUpkymck, yn. @asopckoeo, 1
S@I'BOY «Aneapckutl 20Cy0apcmeentblil MeXHU4eCKull YHUeepCcumemy,
Poccus, 665835 Aneapck, ya. Yatikoeckozo, 60
e-mail:chirkina_ea@mail.ru

B pamkax Teopun QpyHKIIMOHAA IIEKTPOHHO#H uToTHOCTH MeTofoM B3LYP/6-311++G(d,p) u3ydeH MexaHH3M B3aUMOJICHCTBUS
1,3-muxmopmponena (1) ¢ 1,3-npormanaurnonsatom kanust (2) B cucteme ruapasunruapar—KOH':

/S
NN e N e Qﬁ
N

-2KCl1
1 2

axc lﬂ /S\&S

(CHy)s
cl rd“d\/\ s~ \s/\/%"l

6

Cl

IMokazano, 4TO MEPBOM CTaMel JAaHHOTO B3aUMOICHUCTBHS SIBJISACTCS 3aMEICHIE aTOMa XJIOpa, HAXOMSIIErocs Y Sp>-ruOpuu-
30BaHHOTO aTtoma ymiepoaa 1,3-auxmoprporneHa, Ha OJWH U3 aTOMOB cepbl 1,3-mponanauTHonsATa ¢ 00pa3oBaHNEM IPOTYKTa MO-
Ho3aMmeneHus. JlanpHeinre npeBpameHus Moy YeHHOT0 MOHOIPOHU3BOJHOTO MOTYT IPUBOIUTE K 00pa30BaHMIO MIECTU-, CEMU- U
BOCBMHUWICHHBIX T€TEPOIUKIMIECKUX COeANHEHNH (3-5), a TakKe TMHEHHON CTPYKTYpHI (6) B pe3ynbTaTe B3auMOICHCTBHIS MOHO-
MIPOIYKTa CO BTOPOI MOJIEKYJIOH peareHra.

Jluteparypa
1. Levanova E.P., Grabelnykh V.A., Vahrina V.S., Albanov A.IL., Klyba L.V., Russavskaya N.V., Korchevin N.A., Rozentsveig I.B.
J. Sulfur Chem. 2014, 35, 179-187.
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PEAKIUSA C-BUHUJINPOBAHUA KETOHOB KAK OCHOBA
CHUHTE3A ITIOJTUAPUJINPOBAHHBIX 'ETEPOLUKJIOB

Hla6aaun JI.A., IBopko M.IO.

Upxymcekuu uncmumym xumuu um. A.E. Dasopckozo
Cubupcrozo omoenenus Poccuiickoii akademuu nayk, 664033, Upxymcxk, yi. @asopcrozo 1,
e-mail: shabalin.chemistry(@gmail.com

IMonuapuiIupoBaHHbIE TETEPOLMKIBI ABIAIOTCS BAXKHBIMH CTPYKTYPHBIMU DJIEMEHTAMU B JU3aiiHe OMOJIOTHYECKH aKTUBHBIX CO-
€IMHEHNI 1 HHHOBAIIMOHHBIX MaTEPUAJIOB.'

Peakiys C-BUHUIIMPOBAHUS KETOHOB AllETHIIEHAMH B CYIIEPOCHOBHBIX CPENAx, 3aBEPUIAIONIAACcS 00pa3oBaHHEM [3,y-3THIIEHO-
BBIX KETOHOB, Ha CETOAHAIIHUMN JA€Hb MIMPOKO MCIIONB3yETCS KaK OCHOBA CHHTE3a PAa3sHOOOPa3HBIX Kap0O- U IeTEPOLUKINYECKUX
cucteM.? B foknaze 00CyKIal0TCs pe3yibTarhl YCIEIHOro NpUMEHeH s peakiun C-BUHIIMPOBAHHS KETOHOB B Ka4eCTBE ILIar-
bopmel i cunTesa 1,3- 1 1,5-1MKETOHOB — IEHHBIX CHHTOHOB B CHHTE3€ MOJMAPHINPOBAHHEIX (ypaHoB,’ THO(GEHOB,3 MHUpPa3onos’
U MUPUAUHOB.*

0
R1

0 O 7\

i) R R’
Ri—=— ?l\/\/RE RIc(O)CI R R3 [ i (i %
(0 R? = (1) T

N-NH
J‘i T.E-dmce:;ﬁw W ¥ =
R' "Me | RS
; . R? 2
R2-=—C(O)R’ o R O NH,OAc X
(v) - e AR (vi) quf:;l\ﬂs

1, 5-dukemoHst

{1} -BuOK, DMSO, 100 °C, 0.5 u; (i) MgBra OEt,, DIPEA, DCM, rt, 1 u; (i) ana X = O: NBS, AlCI;,
MeCN, 80 °C, 6y, gna X = 5; Sg, K;CO5 DMSO, 95 °C, 16 4; (iv) NHaNHy HzO, TFA, EtCH, rt, 2 4;
{v) -BuOK, DMSO, rt wnw 60 °C, 0.5y, (w) 60-80 °C, 5-Bu

Jlureparypa

1. Suzuki S., Yamaguchi J. Chem. Commun., 2017, 53, 1568.

2. Trofimov B.A., Schmidt E.Yu. Acc. Chem. Res., 2018, 51, 1117.

3. Shabalin D.A., Ivanova E.V., Ushakov [.A., Schmidt E.Yu., Trofimov B.A. J. Org. Chem., 2020, 85, 8429.
4. Shabalin D.A., Dvorko M.Yu., Schmidt E.Yu., Trofimov B.A. Org. Biomol. Chem., 2021, 19, 2703.
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CUHTE3 U BUOJIOTUYECKUE CBOIMCTBA
MPOU3BOJIHBIX
2-((6~(3,5-TUMETHUJI-1H-MTUPA30JI-1-U)[TUPUJIA ST H-3-WLJT)
TUO)ALIETOTUIPA3UIA

Hlaunosa P.C.,» F'omkusn T.A.,* Kapanersin A.B.,* Exnrosn A.II. *°

“Hayuonanvnuiii acpapuoiil ynusepcumem Apmenuu, 0009, Epesan, Tepana 74
e-mail: rozetta_ 11 @mail.ru
¢ IOV BIIO Poccuiicko-Apmsinckui ynusepcumem, O.Omuna 123, Epesan, 0051, Apmenus

[Tpon3BomHbIC MHPA3ONKIIHPUAA3HHA TPOSBISIOT IUPOKHUI CIIEKTP OHOIOrHYecKoi akTuBHOCTH' . TIOMIMO 3TOTO THUPA30I U
MUPHUIA3UH BXOIAT B COCTaB MHOTUX XMMHUYECKUX CPEJICTB 3aLIUTHI U PEryJISATOPOB POCTA CEIILCKOXO3SMCTBEHHBIX KyIbTyp. CHH-
Te3upoBaHHbIe Ha 0aze 2-((6-(3,5-aumerwni-1H-iupaszon- 1 -ui)-nupuaa3uH-3-min)THo )alleToruipasyuia HoBbIe IPOM3BOIHBIE MTPOSI-

BWJIM BBIPAKCHHOC CTUMYJIMPYIOIIEE JCHCTBUE HAa pOCT pacTeHuil. Hanbonee akTHBHBIC COSAMHEHISI OTOOPAHbI JIs JaJIbHEHIITUX
TIOJIEBBIX UCIBITAHUH.

Cl
CH, 0 QCI
I*U <A, P BagsD:

cO
o
o

Wy

HO'H®D ‘HOEN
SON*H®D

CH,4 0

_ N_N /_<\J RNCS
/N s f&
. —L)—s HNH, ~chs™ NH
H,C NHR

|
ey f,«m | e S

= fx O

HOY %sD

JIuteparypa
1. Ellis G.P., West G.B. Progress in medicinal chemistry, 1990, 27, 398.
2. Sayed G.H., Hamed A.A., Meligi G.A., Boraie W.E., Shafik M. Molecules, 2003, 8, 322.

3. Ather A.Q., Muhammad F.C. Khan N., Aparecida E., Bueno S., Khan M.A., Aslam N., Khan K.M., Athar M.M., Munawar
M.A., Ashraf M. 4sian J. Chem., 2013, 25, 7743.

4. Abdel-Ghani E., Assy M.G., Moustafa H.Y. Monatsh. Chem. 1995, 126, 1265.
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PEAKIIUA S-IIUKJVIM3AIIUU 1H-KCAHTEH-1-OHOB
C YYACTUEM JEKTPOXUMHNYECKH
AKTUBUPOBAHHOI'O CEPOBOJOPOJA

Hlnnkaps E.B.,* Kocrpunkuii A.1O.,° Jloumanosa B.B.?,| ®exoroBa O.B., 6| Bepoeposa H.T.*

“Acmpaxauckuil 20cy0apcmeennvlil mexHuueckuii ynusepcumem, 414056, Acmpaxans, yn. Tamuwesa 16
e-mail: elenshin@rambler.ru
SCapamosckuil HaYUOHANLHBIL UCCIE008AMENbCKULL 20CyOapemeertblil yhueepcumem umenu H.IT ephovluues-
ckoeoy, 410012, Capamos, yn. Acmpaxauckas 83

CoBpEMEHHBIM TEHJEHIHUSM B XUMHH KHCJIOPOA- U CEPOCOACPKAIIUX MOIU(YHKIIMOHAIBHBIX OSH30aHHETUPOBAHHBIX TeTe-
POLIMKIIMUECKUX COEIUHEHHH MOCBAIIEHO J0CTaTOYHO MHOTO HMCCIIEJOBAaHMH BBUAY MX BBICOKOH OMOJIOIMYECKOW aKTHBHOCTH U
HIMPOKOTO TIPAKTHIECKOTO MPUMEHEHHS .

B pabore cMomenupoBaHbl peakiuu 9-(4-ruapokcu-6-MeTuiI-2-0kco-5,6-nuruapo-2H-nupan-3-wmn)-3,3-qumernn-2,3,4,9-te-
Tparuapo-1H-kcanren-1-o1 1 u 9-(4-runpokcu-2-okco-2H-xpomen-3-un)-3,3-numeTtnn-2,3,4,9-rerparuapo- 1 H-xcanreH-1-oxa 2
¢ H,S B ycnoBusx €ro aHOIHOM aKTHBALIMH.

- 1 i
WS o H' HS s

Mertonom LIBA m3y4eHsl OCHOBHBIE HAIlpaBJICHUs NpeBpamieHnit (A-D) coenunenwnii 1, 2, mpoTeKaromux 4epe3 CTaguio OIHOd-

JIEKTPOHHOTO OKMCIEHus H, S no xarmon-pamukana Ha Pt-aHONE B OPraHMYECKOM PaCTBOPHTENE, H BIUSHUE PA3INIHBIX (HaKTOPOB
Ha 5(Q(PEKTUBHOCTD HIEKTPOCUHTE3A.

JIuteparypa
1. Makhova N.N., Belen’kii L.I. [et al.] Rus. Chem. Rev., 2020, 89(1), 55.

Paboma evinonnena npu unancosou nooodepoicke PODU, npoexm 20-03-00446a.
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CUHTE3 HUTPONIPOU3BOIHBIX 3(5)-APUJI-5(3)-
MAPA30JNI-1,2,4-OKCATUA30JIOB

IHlixunepa T.K., Bananze U.A., Xopausu T.9., Jlunuaun .JI., Janunrep U.JL.

HUncmumym opeanuuecxou xumuu um. H. /{. 3enuncxkoeo PAH,
119991, Mockea, Jlenunckuii np., 47,
e-mail: tanya_shkineva@mail.ru

Ipoussomnsie 1,2,4-0KkCcaara3oioB UIPAIOT BaXXHYIO POJb B MEIUIIMHCKOW XMMHUU OJlarojaps MUPOKOMY CIIEKTpY ux (apma-
KOJIOTMUECKOH akTUBHOCTH. Pa3BuBaromasicst ooiaacTh npuMeHeHus 1,2,4-okcanua3onioB B Ka4eCTBE SJHEPreTHYECKUX MaTepHaIoB
TaKXe YBEJIMUMBAET MOTPEOHOCTh B 3 (EKTUBHBIX U YHUBEPCAJIBHBIX METOJ[aX CUHTE3a TAKUX COEIIMHEHHH.

Hamu paspabotaH IByXCTaIMUHBIA METOA CHHTE3a M30MEPHBIX HHUTPO-TPOM3BOAHBIX 3(5)-apmi-5(3)-nupasomnmi-1,2,4-okca-
JINa30JI0B, OCHOBAHHBIM HA allMJIMPOBAHUU XJIOPAHTHAPHUIAMH apHJI- U MUPA30JIKapOOHOBBIX KHUCIIOT COOTBETCTBYIOIINX aMHUJIOK-
cumoB B cucreme Et N / MeCN, c nocnenyromei markoi mukmmsanueii o6pasosasmuxcs O-aleTaMuI0KCHMOB CYIIEpPOCHOBHOM
cucremoit NaOH / DMSO. B pe3synbrare BriepBble HOJIy4eHbl HUTPOITUPa3onmi-1,2,4-0kcaauasolsl, conepKaliue pa3indHble 3a-
MECTUTEIH B apWIILHOM LIUKIIE, IPUYEM apHIIbHBIA 3aMECTUTENb MOXKET HAXOIUTHCS KaK B MOJIOKEHUH 3 OKCAIMa30bHOTO IIHUKJIA,
Tak U B MOJIOKEHUH 5.

1LEN  OoN _ R
MeCN 7\ N 7/@ HNO; N\ (NO),
OH N v H
H N-O

: cl 0-20 °C _Ha804 n=1-3
HzN\fN + 0o —=
2 2. NaOH
{ \
R, R?=Ar, ¢ 'NH Q\( 7/<_< (ON); Ty \N\ { N
=N N-O H
OzN R= F, Me, OMe, NO2

C uenpto nanpHelneil GpyHKIMOHATH3ANNH TOTY4YeHHbIX 1,2,4-0Kca-na30JI0B BIIEPBbIE CUCTEMATUYECKU H3YUYeHO HX KHCIIOT-
Hoe HuTpoBaHue. [lokazaHo, 4TO B CEPHO-a30THOM CMECH NPU KOMHATHOW TeMIIepaType BO3MOXHO BBeJIeHUE OT 1 10 3 HUTpOorpynn
B apuiIbHbIHA (parment. HurpoBanue npu 80 °C npuBOAXT K BBEICHUIO TOTIOIHUTEIBHOW HUTPOTPYIITBI B OJIOKEHUE 4 MTUPa30b-
Horo (hparmeHTa.

Jlumepamypa

1. Ilxwunesa T.K., Banamze N.A., Xopausau T.93., Jlununun J[.JI., [Tuskuna A.H., Janunarep U.JI. Xumus cemepoyuxa.
coeounenuii, 2021, 57, No 7

Aemopwi brazooapsam npoepammy passumus Hayunvix [lxon HOX PAH
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CHUHTE3 KOHBIOI'ATOB f-AJKWIHIOP®UPUHOB
CI'ETEPOIUKJIAMMU, COAEPKAIIIUMHU OPAT'MEHTDI
TUOMOYEBHUHbBI U THOCEMUKAPBA3UJIA

Hlxupaosa A.O., OpJosa E.A., [lonomapés I'.B., Tiopun B.C., 3amuiaankos U.A.

Huecmumym ¢huzuueckou xumuu u snexmpoxumuu um. A. H. @pymruna
Poccuiickou Axkademuu Hayx, Jlenunckuti npocnexkm 31, k.4, 119071, Mocksa;
e-mail: shkirdova95@mail.ru

Bakneiimieii 3aaueii MEIUIIMHCKOW THATHOCTUKH SIBIISICTCS M3MEPCHHUE KOHIICHTPAIMK KUCIopoa  pH B KJIeTKax U TKaHsIX.
DTO MOXHO OCYLIECTBUTH, HCTIONb3Ysl ONTHYECKHE CEHCOPBI', KOTOPhIE MO3BOJIAIOT M3MepATh ypoBHH O, u pH B KMBBIX KJIeTKax
IIPU OTIPECICHHBIX (PU3HOIIOTHUYCSCKUX YCIOBUSX JJIsl ONPEICIICHHS HX «METabOIHMUCCKON CUTHATYPBD) WM DHepreTudeckoro ba-
nanca Kierku (OBK)2. JlaHHbIe 110 pacipeaeeHnio KUuciopoaa u pH B TKaHSX MO3BOJISIOT TUATHOCTHPOBATH MHOTHE 3a00JI€BaHMs,
B YaCTHOCTH, OITyXOJICBBIC.

[Ipu MOMBITKE MONYYUTh COCAUHCHHMS, 00T ar0INe CCHCOPHBIMU CBOWCTBAMM, HAMH OBbLITH pa3pabOTaHbl U ONTUMHU3UPOBAHBI
JIBA METOJIa CHMHTE3a KOHBIOTaTOB f-OKTa’TUIIIOPQHUPHHA C CEPOCOEPKALIMMH reTepolukiamMu. [t 3Toro Oblia UCIOIB30BaHA
peakiust Kuepenaresst mezo-popmun-Ni(Il)-S-okrastunnopdupuna 1 ¢ MagoHOBBIM 3(GUPOM, THOOAPOUTYPOBOIT KUCIOTON U THO-
THJIAHTOMHOM, B PE3yJIbTaTe Yero ObLIH MOMYyYSHBI COOTBETCTBYIONIHE coeanneHus 2-4. [Tocemyromas MUKIM3anns COSTUHCHUN 2
u 5 npuBena K 00pa3oBaHUIO KOHBIOTATOB 3 1 6 COOTBETCTBEHHO.

OEt
Thishydantain Malonic estar
-, Py TICl Py _
L% ‘H---"""“u.., /-_ a _'_,_,..o--""'-'- .
i ...--"""FF-FFF H -‘-\-\-""-\--._\_\_*
Thicbarbituric Thiosemicarta-
acid, TiC1y Py zick, AcOH

Jluteparypa

1. D.A. Ferrick, A. Neilson, C. Beeson. Drug Discovery Today, 2008, 13(5-6), 268-274.

2. A.Zhdanov, C. Favre, L. O’Flaherty, J. Adam, R. O’Connor, P. Pollard, D. Papkovsky. Integrative Biology, 2011, 3(11), 1135-
1142.
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LUAKJIN3ALIUAS U HUKJIOOJIUTOMEPU3ALIUS
4-(T-OKCOAJKHWJI)(THO)CEMUKAPBA3UIOB
U UX MMPOU3BOIHBIX — DOPEKTUBHBINA MYTh K 7-, 14-, 21-
U 28-YJIEHHBIM MOJIMA3ATETEPOLIMKJIAM

Llyranes A.Jl., ®ecenko A.A., KyBakun A.C.

Hncmumym opeanuueckou xumuu um. H.J[. 3enunckozo
Poccuiickoii Akademuu Hayk, 119991, Mockea, Jlenunckuti npocnexm 47,
e-mail: shad@ioc.ac.ru

Co3aHne HOBBIX OOLIHX MOJXOJI0B K PEIKUM KJIacCaM IeTEePOLIMKIIOB SIBJISAETCS OAHUM U3 BOKHEUIINX HANPABICHUH pa3BUTHUS
XMMHH IeTEePOLUKINYECKUX coelmHeHnid. K TakuM KitaccaM reTepolMKIOB MPUHAJJIEKAT, B YACTHOCTH, 7-4JICHHbIC IUKINYECKHE
(THO)ceMuKapOa30OHbl U UX MAaKPOLMKIMUYECKHE aHaJIOrH. B HacTosield paboTe Mbl ONKCHIBAEM Psiji YHUBEPCAIbHBIX HaIpaBJIeH-
HBIX CHHTE30B IIUPOKOr0 Habopa TaKMX COCIMHEHHH, HEKOTOPHIE U3 KOTOPBIX MPEICTABICHBI HUXE.
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B kadecTBe KITIOYEBBIX MCXOAHBIX COEIMHEHUH B CHHTE3aX yKa3aHHBIX TUIIOB IETEPOLMKIIOB CIYXKWIH 4-(Y-OKCOAIKHI)CEMH-
KapOa30HbI U -THOCEMUKapOa30HEL, a TAKXKe 4-(Y-OKCOAIKHI)THOCEMHUKAPOa3HIbl H/MIN UX HUKINIECKUE H30MEPhl TUPUMUINHO-
BOTO psi/ia, U KOTOPBIX HaMHU pa3paboTaHsl 3(h(eKTHBHBIE METOBI X MoXy4eHus. [lomydenHsie coeaunenns B 1-3 craaun ObuH
HaInpaBJIEHHO MPEBpAIICHbI B pa3inyHble 7-, 14-, 21- u 28-wieHHbIe noauazaMakpouukibl. [lokazaHo, 4To ux 14-uneHHble mpen-
CTaBUTEIH SBISAIOTCS P PEKTUBHBIMHU TETPAJCHTATHBIMHI JIMTaHIAMU JJIs1 KaTHOHOB nepexonHbix MeTamios - Ni(Il), Cu(Il) u Pd(II).

Paboma evinonnena npu gunancosou nododepoicke PODU, npoexm AHD a 20-53-14002.
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SA0YHOE YYACTHE 389

UHJIOJUI(TPUOTOPMETU)ALIETAMMIbI
C MPOTUBOMUKPOBHBIM JEACTBUEM HA OCHOBE
1H-UHJ0J-5-, 6-, 7-WJIAMUHOB

Amvamkun C.A., Crenanenko U.C.

!@I'BEOY BO Mopoosckuii cocyoapcmeaennblii nedazocudeckuil ynuseepcumem um. M.E. Eeécesve-6a,
Capanck, Poccus (430007, Capanck, yn. Cmyoenueckas, 11a),
e-mail: yamashk@yandex.ru
2@I'BOY BO Mopoosckuii 2ocyoapcmeennwiil ynusepcumem um. H. I1. Ozapesa,
Capanck, Poccus
e-mail: ymahkina@mail.ru

MBI IPOBOJIMIM ITOMCK HOBBIX COSAMHEHUH C IPOTUBOMUKPOOHON aKTHBHOCTBIO Ha 0cHOBe 1 H-nHaonunamuHoB [ 1,2]. I1pu aTom
NoJTyueHa cepusi TPUPTOPMETHIICOAEPIKAIIMX TPOU3BOAHBIX | H-MHA01-5-,6-,7-nnamuHoB — amuzp! (1-11), KOTOpBIE COMIACHO Ja-
0opaTopHOMY OHOCKPHUHHHTY IPOSIBISIIOT MTPOTUBOMHKPOOHOE AEHCTBUE, CPABHUMOE C NPENapaToM AMOKCUIANHOM.

ﬁl
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F,C-COOC,H,
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N benzon, KaTal T, Koa-ga N
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1 R=R,=H. R,=R.=CH,, 7-NH; 2 R;=H, R=R =R,=CH,. 7-NH: 3 R=H, R,=R,=CH,: 5-CH,, 6-NH:

4 R-R,~R,~CH,, 5-CH,, 6-NH; 5 R=H, R,~R,~CH,, 5-OCH,, 6-NH; 6 R-R =R,=CH,, 5-OCH,. 6-NH;
7 R=R,=H, R,=R,=CH,, 5-NH: 8 R,=H, R=R,=R,=CH,, 5-NH: 9 R=R,=R,=H: R,=CH,, 5-NH;

10 R=CH,, R,=R,=H; R,=C,H,, 5-NH; 11 R=R,=R,;=H, R,;=CH,. 5-NH;

Camas BBICOKasi aKkTHBHOCTH OOHapyxeHa y N-(1H-uHn0m-6-11)-2,2,2-TprdTopaneramuia He METHIHPOBAHHOTO 110 THPPOIIb-
HoMy a3oty ¢ 5-CH,O-rpymnmo# B 6enzonbHoM KonbIie (5) u'y npencrasurens N-(1H-unnon-5-un)-2,2,2-rpudropanetaMuos (9) ¢
2-(eHNIBHOH TPYIIION B MUPPOITEHOM KOJIbLE. B yCIOBUSX 37I€KTPOHHONW HOHM3ALMH U1 aMUI0B HaliIeHbl TOHKHE HHIMBUTyalb-
HBIE 0COOEHHOCTH MX MAacC-CIIEKTPaIbHON (pparMeHTany.

JIuteparypa
1. Cremanenxo U.C., SAmamkuna C.A. Ilameum 2675806 P®, 2018.

2. Cremanenxo N.C., AAmamkun C.A., Kotekun A.U., FOposckas M.A. Becmnu. Mock. Yu-m. Cepus 2. Xumus, 2019, 60, Ne 5,
35.
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8.00-17.30 Perucrpanusa

I
I
111

beneuxas Upuna IlerpoBua
MTI'Y umenu M.B.Jlomonocosa, Mockea

KATAJIN3 B OPTAHUYECKOM XUMHUHU

9.20-10.00

K1

T'opOynoBa IOuus 'epmanoBHA

DeoepanvHoe 2ocyoapcmeennoe 010ddicemHuoe yupexcoeHue Hayku Muncmu-

mym obweii u neopeanuueckou xumuu um. H.C. Kypnarxosa PAH,
10.00-10.30 Dedepanvroe 2ocyoapcmeaennoe 6100xcemuoe yupexcoenue Hayku Mncmu-

mym guzuueckou xumuu u onekmpoxumuu um. A.H. @pymxuna PAH

YAUBUTEJIBHAA XUMMUSA TETPAIIMPPOJIBHBIX
MAKPOIIUKJIUYECKHUX COEIUHEHUMN —
IHPOU3BOJAHBIX ®OCPOPA(V)

10.30-11.00 Kode-naysa
_ [Tpencenarens: Topbynosa HOnms [epmanoBHa
K2

AnTunuld Urops CepreeBu4

Kaszanckuui (Ilpusonscckuii) ¢pedepanvruiil yHugepcumen,

Huemumym opeanuueckoti u ghusuueckoti xumuu um. A.E. Apoyzoea OUL]
11.00-11.30 Kazanckuii nayuno yenmp PAH

TUAKAJIMKCAPEHDBI: ®YHKIITMOHAJIM3ALIUA
MAKPOT'ETEPOLIMKJIMYECKOM IIJIAT®OPMBI
JJIA KOHCTPYUPOBAHUA
CYITPAMOVJIEKYJIAPHBIX CUCTEM



11.30-12.00

12.00-12.30

12.30-13.40

K3
Henaiinenko Bajientun I'eoprueBuy
MT'Y umenu M.B.Jlomonocosa, Mocksa

JTUXJIOPIUA3ATAEHBI - HOBBII CTPOUTEJLHBIE
BJIOKHU /151 TETEPOLIUKJIN3ALMIA

K114

®enud Baagumup IerpoBuy

HUnemumym neopeanuuecxou xumuu um. A.B. Hukonaesa CO PAH, Hoso-
cubupck

APOMATHUYECKHUE 'ETEPOLHUK/IMYECKHUE
JIMI'AHAbI B XUMHWHU METAJIJI-OPTAHUYECKHUX
KOOPANHAIIMOHHBLIX TIOJIUMEPOB

ITepepsiB Ha 06ex

KOHI'PECC-XOJIJI

IIpencenmarenb:
AnTtunus Vrops Cepreesny

13.40-14.00

14.00-14.20

14.20-14.40

14.40-15.00

II11
AbaeB Biaagumup TaiimypasoBu4
Cesepo-Ocemunckuii 2ocyoapcmeennsiii yHugepcumem, Braouxaskas

PACKPBITUE ®YPAHOBOI'O LIUKJIA ABUJHON
I'PYNIION: CHHTE3 XMHOJIMHOB

[1]14
barpsinckas Enena I'puropseBna

Hoeocubupckuti uncmumym opeanuuecxou xumuu um. H.H. Bopocyosa
CO PAH, Hosocubupck

TPUTUJIBHBIE PAJINKAJIBI 1 BUPAJIUKAJIbI:
CHUHTE3, CBOMCTBA, MIPUMEHEHUWE

a7z

banosa Upuna AnarosibeBHA

Hnemumym xumuu Cankm-Ilemep6ypeckoeo 2ocyoapcmeenno2o YHusepcu-
mema, Cankm-Ilemepoype

I'ETEPOLUKJIOAJIKUHBI U IUNHBI:
JIN3AWH, CHHTE3, IPUMEHEHUE B BUOMEJUIIMHE

I1110
BypuiioB Asiekcanap PomanoBuy
HODX um. A.E. Apbysoea ®UL] Ka3HI] PAH, Kazanb

JIN3AH HOBBIX KAPKACHBIX ®OCD®OHATOB —
NEPCHEKTUBHOM MJIAT®OPMBI JIJIS1 CO3JIAHUSA
JUHEUHBIX U MAKPOIIUKJIUYECKHX CTPYKTYP



15.20-15.40 Kode-nmaysa

3AJI ITAHOPAMA»
IIpencenmarenb:
©epyn Bragumup [letpoBuy




15.20-15.40 Kode-naysa

3AJI «I'AJIEPESA»
IIpencemarenb:
TepentbeB Anexcanzp Onerosud

15.20-15.40 Kode-maysa




KOHI'PECC-XOJII

IIpencenaTens:
benornasknua Enena Kumosua

Y1
Abeab AnToH CepreeBu4
MT'Y umenu M.B.Jlomonocosa, Mockea

PEIIUKJ/IN3YEMBIE ®OTOPEJOKC KATAJIN3ATOPBI
HA OCHOBE KOMIIVIEKCOB ITPOU3BO/JHbBIX
1,10-OEHAHTPOJIMHA

15.40-15.55

Y4
boaorun Amurpui
15.55-16.10 Canxm-Ilemepoypeckuii cocyoapcmeeHnnwiii yHusepcumem, Ilemepeogh

I'ETEPOIUK/IMYECKHUE JOHOPHBI I'AJIOT'EHHBIX
CBSI3E KAK OPTAHUYECKHUE KATAJIU3ATOPBI

ya7
Bypsbixkuna Oaus BiaagumupoBna
Hncmumym opeanuueckou xumuu um. H. /] 3enunckoco PAH, Mockesa

HOBBII NOIXO/ JJISI AHAJIM3A
MHOTOKOMIIOHEHTHBIX CMECEN W CJIOKHBIX
IMPOLIECCOB METOJ0OM MACC-CHIEKTPOMETPUM

16.10-16.25

3AJI <ITAHOPAMA»

IIpencenmarenb:
barpanckasa Enena Ipuropnesna

Y2
AxmeroBa Buupa PaxumoBna
Huemumym nepmexumuu u xamanuza YOUL] PAH, Y¢ha

DOS CTPATEIUS IPAT-TU3ATHA HA OCHOBE
JTUKAPBOHWIBHBIX 1 APOMATHUYECKHUX CH-
KHCJIOT

Y5
beabckas Haranus I1aBioBHa
Ypanvckuii gpedepanvuviii ynusepcumem, Examepunbype

CHUHTE3, ®OTO®U3NYECKUE U BUOJOTMUYECKUE
CBOWCTBA ME3OMOHHBIX (TUEHO[3,4-D]-1,2,3-
TPUA3OJUN-4-WINIEH)-OTAH-1-OJIATOB

15.40-15.55

15.55-16.10



16.10-16.25

16.25-16.40

16.40-16.55

16.55-17.10

17.10-17.25

Y 8

Bbyprapr Slnuna BanepbeBHa

Hncmumym opeanuueckozo cunmesa um. M.A. [locmoseckozo Ypanrvckozo
omoenenusi PAH, Examepunbype

nmoaxoaAbl K CUHTE3Y U TPAHC®OPMAILIUAM
MNOJIUNDdTOPPJIABOHOB

Y11 10

I'azueBa I'aimHa AHATOJILEBHA

Hncmumym opeanuueckou xumuu um. H.J]. 3enunckoco Poccuiickoul akaoe-
muu Hayk, Mockea

NMMHUJIA30][4,5-¢]-1,2,4-TPUA3HUHBI B CUHTE3E HOBBIX
I'ETEPOIIUKIMYECKHUX COE}II/IHEHI/Ifl

YII 12

l'oBau AHacTracus

Hucmumym Xumuu, Cankm-Ilemep6ypackuii 20cy0apcmeeHnHbvlil YHU8epCu-
mem, Canxm-Ilemepbype

CUAAC BYTA-1,3-IMNUHOB C APUJIASUAAMM:
HETPUBUAJIIBHASA PETUOCEJEKTUBHOCTbD

Y14

I'myxapesBa Tarbsina BaragumupoBHa

Ypansvckuii gpedepanvusiii ynueepcumem umenu nepgozo Ilpesudenma
Poccuu b.H. Envyuna, Examepunobype

Hncmumym opeanuueckoco cunmesa um. U. A. [locmosckoeo YpO PAH,
Examepunbype

CHUHTE3 U CBOMCTBA
1,2,3-TPUA30J10[5,1-b]1,3,4-TUATUASNUHOB
Y15

bacosa Tamapa BajiepbeBHa

Hucemumym neopeanuuecxou xumuu um. A.B. Huxonaeea Cubupckoeo
Omoenenus Poccutickoti Axademuu, Hosocubupck

I'MBPUJIHBIE MATEPUAJIBI HA OCHOBE
OPTAJTOHNAHNUHOB METAJIJIOB KAK AKTUBHBIE
CJION XUMHNYECKHUX CEHCOPOB

3AJI «TAJIEPES»

ITpencenarens:
banosa Vipuna AnatonbeBHa

15.40-15.55

Y3
Buiabs Bepa Anuapeesa
Hncmumym opeanuueckou xumuu um. H.J]. 3enunckoco PAH, Mockesa

CUHTE3 IUK/IMYECKUX AITMJIIIEPOKCHU1OB



19.00 ITpusercrBennsiit pypmer (KOHIPECC-XOJI)




KDST Cpena | 13 okTa6ps

1210-16.10.2021

O

9.00-17.30 Perucrpanusa

I ——

ITpencenarens:
beneuxas VMpuna IlerposHa

12
AnanukoB Banentun IlaBioBuy
Hncmumym opeanuueckou xumuu um. H.J{. 3enunckoeo PAH, Mockea

9.20-10.00 - -
YIJIEPOIHBIN BAJIAHC U YTJIEPOA-HEUTPAJIBHBIE
TEXHOJIOI'NN B COBPEMEHHbBIX UCCJIEJOBAHUAX
N PABPABOTKAX
KI5
TepenTheB Aisiexcanap OJieroBuy
10.00-10.30 Hncmumym opeanuueckou xumuu um. H.J{. 3enunckoeo PAH, Mockesa
CHUHTE3 HUKIMYECKUX TIEPOKCHU 0B
10.30-11.00 Kode-naysa
IIpencenmarenb:
ITonomapenko Cepreli AHaTO/IbeBUY
K6
CanaxyrannoB Hapuman ®@apunosuy
11.00-11.30 Hosocubupckuii uncmumym opeanuueckoti xumuu CO PAH, Hosocubupck

DOAPMAKOJJIOTHYECKHN AKTUBHBIE 'ETEPOIIUKJIBI
HA OCHOBE PACTUTEJIBHBIX METABOJINTOB

K17
@eqromkuH Urops JleoHnaoBuy

11.30-12.00 Hucmumym memannoopeanuyeckoti xumuu um. I'A. Pasyeaesa PAH, Huoxc-
Huti Hoseopoo

1,3-TUA3A-2-METAJIJIOJIbBI
12.00-12.20 Gluvex

12.20-14.00 ITepepniB Ha 06en




KOHI'PECC-XOJII

IIpencenaTens:

14.00-14.20

14.20-14.40

14.40-15.00

15.00-15.20

15.20-15.40

15.40-16.00

CanmaxytpunoB Hapuman @apumosny

[1J116
I'puanes Uibsa ImurpueBuny
Huemumym opeanuueckoui xumuu um. H.J[. 3enunckoeo PAH, Mockea

BAKHOCTDb ®YPAHOBOI'O KOJIBIIA
KAK CTEPEOPETYJIMPYIOIIEN I'PYIIIbI
B ACUMMETPUYECKOM I'MAPUPOBAHH

I119
310tun Cepreii I'puropresny
Hncmumym opeanuueckou xumuu um. H.J]. 3enunckoco PAH, Mockesa

A3O0TCOAEPKAINME 'ETEPOLIUKJIBI -
CTPYKTYPHASI OCHOBA YCTOMYHUBBIX
XHUPAJBHBIX AMUHOKATAJIM3ATOPOB JIJI5A
ACUMMETPHYECKOI'O CUHTE3A

TIJ122

Kiaumouknn FOpuiit HukosiaeBu4
Camapckutl 20cy0apcmeeHHblil meXHU4eCcKull yHugepcumem

AJIKAJIbHBINA CIBUT B IOCTPOEHUN
I'ETEPOHUKIMMECKUX CUCTEM
[1125

Kpacnos Bukrtop I1aBjioBu4

Hncmumym opeanuueckoco cunmesa um. U.A. [locmosckoeo YpO PAH,
Examepunbype

JANACTEPEOCEJJIEKTUBHOE AITNJINPOBAHHUE
PAHEMUWYECKUX N-T'ETEPOLIUKJIOB

I1]128

IMaBnoBckuit Buktop UBanoBuY

@IAOY BO «Hayuonanvuwiii uccieoosamenvcekutl Tomckutl notumexuuye-
ckuul ynugepcumemy, Tomck,

000 «Hnnosayuonnvie papmarxonocuueckue paspabomxuy (OO0 «Ugap»)
Tomck

IMOUCK HOBBIX BE3OITACHBIX AHAJIBI'ETUKOB
Kode-maysa

3AJI «<ITAHOPAMA»

ITpencenarens:
benornasknna Enena KumosHa




15.40-16.00 Koge-naysa

3AJI «TAJIEPES»
IIpencepmarenb:
OemromkuH V..




15.40-16.00 Koge-maysa

KOHI'PECC-XOJII
IIpencenmarenb:
Knumoukun I0puit Hukomaesuy




16.15-16.30

16.30-16.45

16.45-17.00

17.00-17.15

17.15-17.30

17.30-17.45

Y19

Kopnes Anexcanap

HUnemumym memannoopeanudeckou xumuu um. 1'A. Pazyeaesa Poccuiickot
akademuu Hayk,e. Huscnuti Hoszopoo

3A,6A-INA3A-1,4-TUPOCPAITIEHTAJIEHDI:
IF'ETEPOIUKJIBI U POCOPUHUAEHBI B OAHOM
OJIAKOHE

Y22

Hommmypa Axupa

Hccneoosamenvekas wKona XumMu4eckux u 6u0MeduL;uHCKux meXHOJZOZLlL?,
Tomcxuti nonumexuuyeckuil YHUeepcument, Tomck

CHUHTE3 U PEAKIIUOHHAA CITIOCOBHOCTb
BUHUWJIBEH3UOJOKCOJIOB

Y125

Koporaes Baaauciaas IOpbeBuu

Hnucmumym ecmecmeenHbIX HAYK U MamemMamuku Ypanvckoeo gedepanv-
Ho20 yHusepcumema um. nepgoeo Ilpezudoenma Poccuu b. H. Envyuna,
Examepunoype

[4+2] AHHEJIMPOBAHMUME 2-3AMEHIEHHBIX 3-HUTPO-
2H-XPOMEHOB C 1,5-IU(I'ET)APUJIIIEHT-4-EH-1,3-
ANOHAMU U KYPKYMHWHONJAAMHAN

Y128

Jlapun Asiekcanap

@I'bYH Unucmumym Opeanuueckou Xumuu um. 3enunckozo Poccutickoti
Axademuu Hayx, Mockea

JIN3AMH HOBBIX BBICOKOSHEPTETUYECKHUX COJIEM
HA OCHOBE 1,2,4-TPUA3OJINJI®PYPOKCAHOB

Y31
JlenoBckast Mapusi CepreeBHa
Hnemumym xumuu CIIOI'Y, Cankm-Ilemepbype

KAPBH/I KAJIBIINA B CHHTE3E MEUEHHBIX
COEJIUHEHUH

Y134

Jlynonocos IOpuit Hukosaesu4

HHcmumym CUHmMeMU4YeCKUX NOJAUMEPHBIX MAmMepualoe um. H.C. Enuxono-
nosa Poccuiickoti akaoemuu nayx, Mockea

PA3ZPABOTKA U CUHTE3 HOBBIX COIIPA’KEHHBIX
I'ETEPOIUK/IMYECKHUX MOJIEKYJI
JOHOPHO-AKHEIITOPHOI'O CTPOEHUA

JIJII OPTAHUYECKOM ONTORJEKTPOHUKH



3AJI < ITAHOPAMA»

ITpencenarens:
lBanoB AHnpelt BukropoBny

16.00-16.15

16.15-16.30

16.30-16.45

16.45-17.00

17.00-17.15

Y17
Kanunun Ajiekceid AJIeKCAHIPOBUY
Hncmumym opeanuueckoii u ¢huzuueckou xumuu um. A. E. Apbyzosea

DeoepanvbHoeo ucciedosamenbckoeo yenmpa «Kazanckuti Hayunwiil yenmp
PAH», Kazawno

I'ETEPOIMK/IMYECKHUE XPOMO®OPBI COCTABA
AHWJINH-IUBUHUJIXNHOKCAJINH-
TPUIIUAHOJIUTUJIPODYPAH: CUHTE3, CBOMCTBA
N PEMTOCEKYHAHASA
HEJIMHEHHO-OIITUYECKAS AKTUBHOCTD
«I'OCTbh-X0O34A1UH» HOJIUMEPOB HA UX OCHOBE

Y120

JAvmutpueB Makcum BukropoBuu

Ilepyckuii 2ocyoapcmeennvlll HAYUOHAIbHBIL UCCIe008AMeNbCKULL YHUBED-
cumem, Ilepmo

AKJOIIPUCOEINHEHUE 1,4-CNCO-
JTWTIOJIEI, TEHEPUPYEMBIX U3
JUTTAPA30J0TNOKCAIUA3OINHOB

Y23
JyooBueB Asexkceid FOpreBu4
Canxm-Ilemepoypeckuii cocyoapcmeennwitl ynusepcumem, Cankm-Ilemepoype

30J10TO-KATAJIN3UPYEMBIE PEAKIINU
HUKJIOITPUCOEAUHEHUSA NHAMNUIOB "
HUAHAMUIAOB B CUHTE3E ASAT'ETEPOLIUKJIOB

Y126
Kpacnosckast Oabra OJjieropua
MI'Y um M. B. Jlomonocosa, Xumuueckuii paxynomem, Mockea

HHPOJIEKAPCTBA PT (IV) JIAA TEPAIIUN
3JJOKAYECTBEHHBIX HOBOOBPA3OBAHUI

Y129
Murpodanos Asekcanap IOpbreBuu
MI'Y um M. B. Jlomonocosa, Xumuueckuti paxynrvmem, Mockea

PETMOAUBEPTEHTHBI CUHTE3
TPUOTOPMETU/I3AMEINIEHHbBIX
I'ETEPOIMK/IMYECKHUX ®OCPOHATOB



17.15-17.30

17.30-17.45

16.00-16.15

16.15-16.30

Y132

Koctrouenko Anacracusi CepreeBHa

@I'BOY BO «Omckuti cocyoapcmeennviil yrugepcumem um. @.M. Jlocmo-
€6CK020Y,

DI'BOY BO «Omckuii cocyoapcmeeHHblll mexHuyeckuil yHueepcumemy, OMcK

®OTOXUMUYECKAS LIUKJIU3ALIUS KAK KJIIOUEBOW
MOAXO0/ K PALMOHAJIBHOMY JU3ANHY
KOHJIEHCHUPOBAHHBIX MPOU3BOJIHBIX THO®EHA

1 1,3-THA30.IA

Y135

Kosionuna Astekcanapa AJieKCaAaHAPOBHA
Hayuno-uccredosamenvckutl uncmumym @Qu3uieckoll u opeaHuieckoul
xumuu FOdxcnoeo ghedepanvrozo ynusepcumema, Pocmos-na-/Jomny

HUKJIN3ALIUA OPTO-S-AJIKNJI SAMEIIEHHBIX
N-T'ET) APUJIIXUHOHUMHUHOB

3AJI «TAJIEPES»

ITpencenarens:
3notun Cepren Ipuropbesny

Y18

Bapakcun Muxaun BukropoBuy

Ypanvckuii pedepanvruiii ynusepcumem, Examepunbype

Hncmumym opeanuueckoco cunmesa um. U.A. [locmosckoeo YpO PAH,
Examepunbype

C(sp?)-H ®YHKIIMOHAJIM3ALIUS B
HEAPOMATHYECKHMX A3ATETEPOLIUKJIAX JJISI
CO3/JAHUSI NEPCHEKTUBHBIX MATEPUAJIOB J1JI51
MOJEKYJISIPHOM DJIEKTPOHUKH

U MEJMLUHCKON XUMHUH

Y21

JlapuonoB Biaagumup AHaToJibeBHY

Hucmumym snemenmoopeanuueckux coeounenuii um. A.H. Hecmeanosa
Poccuiickou Axademuu Hayx,

Mapbypeckuti ynusepcumem um. @uaunna, Mapoype, I epmanus

HOBBIE KATAJIMTUYECKHUE CUCTEMBI IS
OUKCALIMU CO, B HUKJITUNYECKHUE KAPBOHATDI



17.45-18.45 IToctepnas ceccus 1




KUST YetBepr | 14 okTa6ps

1210-16.10.2021

O

9.00-11.00 Perucrpanusa

KOHI'PECC-XOJIJI

IIpencenmarenb:
beneuxaa VMpuna IlerposHa

9.20-10.00 IJ13
Eropos Muxanu IlerpoBuy
Huemumym opeanuyeckoui xumuu um. H.J[. 3enunckoeo PAH, Mockea

10.00-10.30 K8
IHonomapenko Cepreii AHATOJIbEeBUY

Hncmumym cunmemuueckux nonumepnvix mamepuanos um. H.C. Enurxo-
nonoesa Poccutickoii Axademuu Hayk, Mockea
Mocxosckuii 2ocyoapcmeennuiil yHugepcumem um. M.B. Jlomornocosa,

Xumuuecxuii paxyromem, Mockea

HOBBIE OPTAHUYECKHUE ITOJYIIPOBOJHUKHU N
JJIOMUHO®OPHBI: OT CUHTE3A MOJIEKYJI
K MATEPUAJIAM U YCTPOUCTBAM

10.30-10.50 METTJIEP TOJIEAO

11.00-12.00 IToctepnas ceccus 2




[Tatauma | 15 okTsA0ps

QR

8.30-17.00 Perucrpanusa

KOHI'PECC-XOJIJI
IIpencenarenb:
Ipupnes Mnba [IMutpuesny

10.40-11.00 Koge-maysa



IIpencenarenb:
Ocunos Cepren Hukonaesuy

12.00-13.20 ITepepsIB Ha 06ex

3AJT «ITAHOPAMA»
IIpencenmarenb:
AkceHOB Anekcanap BuktoposBuy




10.40-11.00 Kode-maysa

IIpencenmarenb:
AxkceHOB Anekcannp Buktoposiuy

12.00-13.20 ITepepsiB Ha 06ep

3AJI «ITAJIEPES»
IIpencenarenb:
Aposas Onbra VIBaHOBHa




10.40-11.00 Kode-maysa

IIpencenmarenb:
CocHoBckux Bauecnas AAkoBneBu4




I1]148

®epuaranr Jleonun JleonngoBuu

Hncmumym opeanuueckou xumuu um. H.J]. 3enurnckozo Poccuiickoul Axade-
11.20-11.40 muu Hayxk, Mockea

1,2,5-OKCAIMA30JIbl KAK IINTAT®OPMA
B CUHTE3E ®APMAKOJOI'MYECKHN AKTUBHbIX
N DHEPI'OEMKHUX BEIIIECTB

[1/149
YycoB /lenunc AjiekcaHApPOBHY

11.40-12.00 HUncmumym asnemenmoopeanuueckux coeounenutl um. A.H.Hecmesinosa
Poccuiickoti Axademuu Hayx (MHOOC PAH), Mocksa

I'MAPUPOBAHME BE3 BOAOPOJA?

12.00-13.20 ITepepsiB Ha 06en
KOHT'PECC-XOJII
IIpencenmarens: Axsapos [.I.
Y37

IIerpoB Muxani JIbBoBHY
Canxm-Ilemepbypeckutl 20cy0apcmeeH bl MeXHON0SUYeCKUL
13.20-13.35 uncmumym (mexuuyecxkutl ynusepcumem), Cankm-Ilemepoype

1,2,3-XAJIBKOI'EHOIHUA30JIbl B PEAKIIUSX
BHYTPUMOJIEKYJSIPHOU IUKJIU3AIIMUIIETPOB
Y140

IHonkos Cepreit BijagumupoBuy

Poccutickuii xumuxo-mexnonocuueckuti ynueepcumem um. /[.1. Mernoeneesa,

13.35-13.50  Mocksa

CUHTE3 U BUOJIOT'MYECKASA AKTUBHOCTD
O-A30JINJTAJIKWI-N-(CYJIb®AMONJI®EHMNJI)
KAPBAMATOB, -TUOKAPBAMATOB U UX AHAJIOT'OB
Y43
Poabirun Koncrantun CepreeBuy

13.50-14.05 Canxm-Ilemepoypeckuii cocyoapcmeennniii yHusepcumem, Cankm-Ilemepoype

JIEKTPOXUMUYECKHA ITIPOMOTUPYEMBIH
CHUHTE3 TPUA30J1I0OB

Y146

CycuioB EBrennii BiagumupoBuyd

Hoeocubupckuti uncmumym opeanuuecxou xumuu um. H.H. Bopoocyosa
14.05-1420 €O PAH, Hosocubupck

CHUHTE3 U BUOJIOTMYECKASI AKTUBHOCTD
JIN- U TPUA3AAJIAMAHTAHOB, COJIEPKALLINX
MOHOTEPHEHOUJIHBIE 3AMECTUTEJIU



Y149
CkoJsinioBa AJieKCaHJApHUHA
14.20-14.35 Hoeocubupckuti cocyoapcmeernnuiii ynusepcumem, Hosocubupck

HOBBIE MATEPHAJIBI 1JIAA OLED HA OCHOBE
OPTOPUPOBAHHBIX XUHOJIMHOB

14.50-15.20 Kode-maysa
KOHI'PECC-XOJIJI
[Tpencemarens: I0cy6os M.C.
Y1154

Kykymikun Makcum EBrenbeBuy4
MI'Y umenu M.B. Jlomonocoea, Mockea

15.20-15.35 P CCJAEAOBAHME AKTUBHOCTH IMPON3BOJHbIX
TNJAHTONHOB, TUO- U CEJIEHOTUJIAHTOUHOB
B PEAKIIUSX 1,3-TAIIOJISIPHOI'O
MUKJIOIPUCOEINHEHUSA

Y157
AxkceHOB /IMUTpHIT AJIeKCAHAPOBUY
Cesepo-Kaskaszckuil gpedepanvhsiii ynusepcumem, Cmagponons

15.35-15.50  ICHOJB30BAHUE OKCA30JVMHOBOM 3AIIUTHI,
KAK HOBBIN TOJIXO/JI K TOJYYEHHUIO
UHJIOJINJIAIETAMMJIOB C BBICOKOHN
BUOJJOIT'MYECKON AKTUBHOCTBIO

Y160
Ocunos Amurpuii Bjagumuposuy
Camapckutl cocyoapcmeennblil mexnudeckutl ynugepcumem, Camapa

15.50-16.05  TEAPOMATHU3AIINA 3-HUTPOSEH30®YPAHOB
U 3-HUTPOUHI0JIOB B PEAKIIUSAX ®OPMAJIBHOI'O
[3+2]-IMKJONPUCOEIUHEHUSA C ASOMETHH-
UMUHAMU 1 ASOMETHUH-UWINJAMHA
V1163
Kos000B Anekceii BiaaguciaaBoBuy

16.05-16.20 Apocnasckuii 2ocyoapcmeeHnblll mexHudeckuil yrueepcumem, fApociasie

CHUHTE3 1 I[A.JII)HEfII[IPIE ITPEBPAILIIEHUSA
34-IUT'UAPO-2H-TUOIIUPAHOB
Y166
Decta Aslekceil AjlekceeBUY
16.20-16.35 Poccuiickuii ynusepcumem opyacovl Hapooos, Mocksa

JAOMMNHO-PEAKIIUU N-(ITPOITAPT' LJ)MHTOJI-2-
KAPBOHUTPHUJIOB



16.35-16.50

16.50-17.05

Y169
Xazunos Ouier BaagumupoBuu

FOoicno-Poccutickuii 2ocyoapcmeenviil NOIUMexXHUYeCKutl YHugepcumem
(HIIN) umenu M.U. ITnamosa, Hosouepracck

HOBASA KATAJIMTUYECKASA CHCTEMA
NiCp,-NHC*HCI-HCO,Na JIUIs1 ATIKUJIMPOBAHUSA
N AIKEHUJINPOBAHUS 'ETEPOILIMKJIOB

Y172

Yyrynosa Enena AnexkcanapoBHa

HODX um. A.E. Apbysoea PUL] Ka3HI] PAH, Kazano

CHUHTE3 BUOJIOI'MYECKHN AKTUBHbBIX N-OKCHU/]
COAEPKAINMX 'ETEPOLHUK/INYECKUX
COEJIMHEHWMN, OCHOBAHHBIN HA PEAKIIUAX,
IMPOTEKAIOIUX 11O U3OIUK/INYECKOMY KOJIbIY
BEH30®YPOKCAHA

3AJI «<ITAHOPAMA»

IIpencenarenn: ®egoposa O.A.

13.20-13.35

13.35-13.50

13.50-14.05

14.05-14.20

Y138
Ha3zapoB AJjiekceid AHATOJIbeBUY
MI'Y umenu M.B. Jlomonocosa, Mocksa

BOCCTAHOBJIEHHBIE COEIUHEHMUWASA
TETPAOEHUWJIIIOP®UPHUHATOB METAJIJIOB
(Cu(II), Fe(II), Ni(IT))

Y41

AapomuH Asexkcanap CepreeBuy

MT'Y umenu M.B. Jlomonocosa, Mockesa

IMPOCTOM CUHTE3 MOHO®TOPUPOBAHHBIX
IMPOU3BOJAHBIX ITUPPOJIOB

N3 B-dTOP-p-HUTPOCTHUPOJIOB

Y144

IIpuma Jdapbs OJieroBna

Hncmumym opeanuueckou xumuu um. H.J]. 3enunckoco PAH, Mockesa

N-TETEPOIHUK/IMYECKUE KAPBEHBI

KAK DQO@®EKTUBHBIE JIMT'AH/IbI 1JI51 CHHTE3A
INPEKATAJIN3ATOPOB

147

PocroBckuin Hukosaii BuraabeBuu

Canxm-Ilemepbypeckuii cocyoapcmeennsiii yrusepcumem, Cankm-Ilemepoype

POJINI-KATAJIN3UPYEMBIE PEAKIIUU 1,2,3-TPHA30JIOB
B CUHTE3E A3OTCOAEP/KAIIUX 'ETEPOLIUKJIOB



Y150
Curees Aisiexcanap Cepreesu4

Hncmumym anemenmoopeanuueckux coeounenuti um. A.H. Hecmesnosa
PAH, Mocksa

KACKAJIHBIE PEAKLIAYA TEMUAWHIUTOUIOB
B CUHTE3E MHIOJIbHBIX MOJIMLUKJIOB

— UCCJEJOBAHME METOJIAMM SIMP
CHEKTPOCKOINWHU U TEATEPOOBMEHA

14.20-14.35

Y152
Ckoporeuxkuii Makcum

Hnemumym cunmemuueckux noaumeproix mamepuanos um. H.C. Enukono-
14.35-14.50 nosea PAH, Mockesa

CHUHTE3 U CBOMCTBA TUEHOAIIEHOB JIJI51
OPI'AHUYECKOM DJIEKTPOHUKHA

14.50-15.20 Kode-maysa

3AJI «-ITAHOPAMA»

IIpencenmarens: HImuar E.IO.

Y55
ITaxomos I'eopruii JIbBoBUY
15.20-15.35 Hnemumym ¢uzuxu muxpocmpyxmyp PAH, Huoicnuti Hoeeopoo

MPUPOJIHBIE TETPAIIUPPOJIBI B YCTPOMCTBAX
OOTOHNPEOBPA3ZOBAHUA

Y158

CemenoB HukoJaii AHapeeBuY

Hosocubupckuii uncmumym opeanuueckou xumuu um. H.H. Bopooicyosa
15.35-15.50 CO PAH, Hosocubupck

1,2,5-XAJIBKOI'EHAZIUA30JIBI - DOPEKTUBHBIE
AKIHEIITOPBI SJIEKTPOHA J1JIs1 MATEPUAJIOBEIEHUA
U CYIIPAMOJIEKYJISAPHOM XUMHHU

Y61
®ausosa Po3za I'ymepoBHa
Kaszanckuui (Ilpusonsccxuii) gpedepanvhuiil ynusepcumem, Kasanw

PA3BPABOTKA METOAOB CUHTE3A HOBBIX
KOHAEHCUPOBAHHBIX 'ETEPOLIUKJIOB, HECYIIUX
v-TAKTAMHBI ®PATMEHT

15.50-16.05



Y64

AKyJ10B AJlekceill AJleKCAHIPOBUY

Ypansvckuii gpedepanvusiii ynueepcumem umenu nepgozo Ilpesudenma
Poccuu b.H. Envyuna, Examepunobype

16.05-16.20  ®OTOAKTUBUPYEMBIE KPOCC-
JIETUJIPOTEHATUBHBIE C-N COUETAHMUS
HUKJIUYECKUX HUTPOHOB
C NH-COJEPKAIIUMUA A30JJAMH B IPUCYTCTBUM
SELECTFLUOR®

Y67
Ycnenckas AHacracusl AJIeKCeeBHA
MI'Y umenu M.B. Jlomonocoea, Mockea

CHUHTE3 KOHBIOI'ATOB HA OCHOBE JIUT'AH/IOB
IICMA C HUAHNHOBBIMU ®J1YOPECHEHTHBIMHA
KPACHUTEJISAMHU
Y70
Kapernukos I'eopruii Jleonngosu4

16.35-16.50 MI'Y umenu M.B. Jlomonocoea, Mockea

HOBBIE I1OJAXO0O/IbI K 3,4-IUAPNJIN30KCA3OJIAM -
AHAJIOTAM KOMBPETACTATHUHA A4
Y73
Karepununu Makcum ImurpueBuu
16.50-17.05 HUpxymcekuti uncmumym xumuu um. A.E. @asopckoeo CO PAH, HUpkymck

N-APUJICYJIb®OHUJIMMUHBI MTOJUXJIOPAJILIETUI0B
B PEAKIIMM C UKJOMEHTAJIUEHOM

3AJI «ITAJIEPEA»
IIpencenarennb: @epurar JIJL.
Y39
IIaBi0oB AstekcaHAp AJIeKCAaHAPOBUY

Hncmumym snemenmoopeanuveckux coeounenuti um. A.H. Hecmesnosa
13.20-13.35  PAH, Mockea

HPUBEAEHHBIE IAPAMATI'HUTHBIE CABUI'A —
HOBBI METOJI AHAJIM3A CIIEKTPOB SIMP
IMAPAMATHUTHBIX COEJJUHEHUNA

Y42
IHonmoB Asiekcanap BurajbeBu4
Uprymcekuti uncmumym xumuu um. A.E. @asopckoco CO PAH, Upkymck

CEJIEKTUBHAS CBOPKA IIATU- 1 LIECTUYJIEHHBIX
I'ETEPOIUKJIOB N3 ®TOPUPOBAHHBIX
o-'AJIO'EHEHOHOB

16.20-16.35

13.35-13.50



Y145
Carurynimna IN'annna IlaBioBHa
13.50-14.05 Omckuti 2ocyoapcmeennviti ynugepcumem um. .M. /Jlocmoesckozo, Omck

HEPEI'PYIIIIMPOBKA KOCTA-CAI'NTYJIVIMHA
YETBEPTUYHBIX COJIENA MUPUINHUS

Y148
Tecnenko Penop EBrenbeBuy
14.05-14.20 HUnemumym opeanuueckou xumuu um. H./[. 3enunckoeo PAH, Mockea

N-OKCHUJIHBIA ®PATMEHT KAK PEIIAIOIIUNA
®AKTOP OBPA3BOBAHUS ®YPOKCAHUWJINMHUHOB

Y51
IIanbkoBa AJieHa
14.20-14.35 Canxm-Ilemepbypeckuii cocyoapcmeennsiil yrusepcumem, Cankm-Ilemepoype

AJIKEHUWJITUO®EHBI B YCJIIOBUAX
OKMCJIUTEJBHOI'O AMUHOA3UPUINHUPOBAHUSA

YII 53
OoyxoB A.E.
DAY 25 T'ocHUH xummomonoauu Munoboponwvl Poccuu,

MEXAHW3MbI PEAKIIUI DJIEKTPO®PHUJIBHOT O,
HYKJIEO®UJIBHOI' O, PAIUKAJBHOI'O
IMPUCOEJNHEHUSA-OTIIEIIJIEHUS B CHHTE3AX

14.35-14.50  PSJIOB N-,0-,S-COEJJMHEHUI: BEH3O0.IA,
®YPAHA, THO®PEHA, OKCA3OJIMHA, OKCA3O0JIA,
OKCAJIMA30JIA, MIUPUJIUHA B OCHOBHOM U
CHEKTPOCKOIINS MOJIHBIX CIIEKTPOB
SJIEKTPOHHBIX CUHTJIETHBIX, TPUIIJIETHBIX,
KBAPTETHBIX, IYBJETHBIX BO3BYKJIEHHBIX
COCTOSIHUM ITPU PA3HBIX PH

14.50-15.20 Kode-maysa

3AJI «TTAJIEPES»
IIpencenatens: Hlanuan b.A.

Y56

IHerpoB CTtanucaaB AjeKCAaHAPOBAY
MI'Y umenu M.B. Jlomonocoea, Mockea

15.20-15.35  CHMHTE3 KOHBIOTATOB HA OCHOBE UHTUBUTOPA
IICMA C XEJIATHPYIOILIIUM ATEHTOM DOTA IS
AJIPECHOM TOCTABKH JUATHOCTUYECKOT O
PAIVUOHYKJINIA %Ga



15.35-15.50

15.50-16.05

16.05-16.20

16.20-16.35

16.35-16.50

16.50-17.05

17.20-17.45
19.30

Y159
ArapkoB Aprem CepreeBuy
HODX um. A.E. Apbysoea ®UL] Ka3HI] PAH, Kazanb

HHPOU3BOJAHBIE TUA30JI0(3,2-¢]IIMPUMHUINHA
B CUHTE3E HOBBIX 'ETEPOIIUKJIOB

Y62
HenameB AnToH CepreeBuy
MI'Y umenu M.B. Jlomonocoea, Mockea

HOBBIE ®OC®OHUEBO-UOJOHUEBBIE WINJIbI HA
OCHOBE IUKJINYECKNX ®OCPUHOB: CUHTE3
CBOHCTBA

Y165
XaouOpaxmanoBa Ajsicy MyHaBUPOBHA
Kaszanckuui (Ilpusonsccxuti) pedepanvuwiii ynusepcumem, Kazano

OIITUYECKHN YUCTBIE TETEPOIIUK.JIBI HA OCHOBE
2(5H)-®YPAHOHA, MOHO- 1 JMTHOJIOB: CUHTES3,
CTPOEHUE Y BUOJIOTUYECKU AKTUBHBIE
CBOVICTBA

Y168

KupuioB Hukura KoHCTAHTHHOBHY
Cesepo-Kaskaszckuii gpedepanvusiii ynusepcumem, Cmagponons

YJEKTPOPWIBHASL AKTUBAIIMS HUTPOAJIKAHOB B
JIBOMTHOM AHHEJWPOBAHWM [1,2,4] TPUA30JIO[4,3-a]
XUHOJIMHOB M 1,3,4-OKCAJIHA30JIbHBIX KOJIEL]

Y71

Xopommiioa Onecst BanepreBHa
Canxm-Ilemepoypeckuii cocyoapcmeennwiii yrusepcumem, Cankm-Ilemepoype

PEAKIIUHA ((l-Me3SiO-TPI/I(I)TOPAJIKI/IJI)-TI/IO(I)EHOB
U ®YPAHOB B CF3SOSH

Y174

TyxraeB Xamuayiiia

MI'Y umenu M.B. Jlomonocosa, Mockea

CTEPEOJIMBEPI'EHTHASA
DPOCPAZEHKATAIM3UPYEMAS PEAKIIUA MUXADJIA
B CUHTE3E TETPAT'UAPO-7-A3A-UHI0OJIOB

3akpbIiTie

bauket




= AMNOPTHbIE XWUMUYECKUE PEAKTUBDI

= 0CObO0 YUCTDIE BELLLECTBA

= PACTBOPUTENN

= AHAJINTUMECKWE CTAHAAPTDI

= PACTBOPUTENIA 1A AMP

= COCK/JIAQA B MOCKBE 1 01 3AKA3

Lab & Production Materials
COTHeEYER L) [(cimo s

Supelco. SAFc (‘G‘J

siytical Procucts wmasan  CHEMP

MERCK Sigma-Aldrich, =0

B Parner flar Classis l.ts._m.'i

Alfa Aesar abcr DamBeed

< A Taoronto Research Chemicals
il producis lor innovalhn reseanch

rAnA, A

o g & .l ]

+7 (495) 151-01-50
andresyuk@gmail.com www.galachem.ru
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BCEANA BAWEA <0 rANA M
NABOPATOPUI

andresyuk@gmail.com www.galachem.ru

JlaboparopHoe 0GopynoBaHue
lipenaparueHbie Xpomatorpadbl
OotopeakTopbi

JlabopatopHoe cTekno

Bce ana xpomatorpapuu
Cop6enTbl u nnacTunbl ana TCX
Xpomarorpadbi ana BIXKX

Cucrembl O4UCTKK BOAbI

INEeKT POCiiHTE3 -
.y

@) ISOLAB Agilent Technologies © Rigalaus

C)THGEYER Milli-Q. 1%3-1;35 ©sPBel-Art
Advion HITACHI
Inspire the Next WOTerS 3 KIMBLE

@.2esovte [N A ViBRA IKA




X Cambridge
» Isotope FAJ]

alueli nabopaTopum
w4 u "q 1
".-. - 74 iv
+7 (495) 151-01-50

CIL Laboratories, Inc. andresyukegmailcom  www.galachem.ru

KayecTtBeHHble D-pacTBOpUTEenm
onsa AMP

CO CKJlapga B MockBe

oT koMmnaHuu CIL
(Cambridge Isotope Laboratories)

bonee 20 HamMeHoBaHUU!




PelueHus An 9P PeKTUBHbIX
MCCAeAOB?%Mﬁ

/ - AHOAV3 peakuumm in situ
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—=F HenpepbiBHble N3MEPEeHNs AQHOT BAXKHYIO NHGOPMALVI |
O KUHETIKE, MEXAHWU3MAX U MyTIX PeaKLii
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, Ot60p HOMOOAEE PenpPe3eHTOTMBHBLIX 06PA3LIOB f
Ess® AN OHOAV3O B (]BTOPI)I\'/IHOM pl)e>|<|/||v|e :

H3mepeHUe KOAUYECTBA U pU3MEPOB YACTUL, B MOTOKE
OtcAeXMBAHME 06PA30BAHMS U POCTA YACTUL, OTKPLIBAET
HOBbIe BO3MOXHOCTU B KPUCTAAAM3ALMM

PedKLIUOHHASI KAAOPUMETPUS
AAst N3y4deHnsl TenAoBbIX 3 PEKTOB pedakLLmn

ABTOMATUYECKUE CTAHLIUU CUHTE3d
BbINOAHEHWE 3KCMEPVMEHTOB B KOHTPOAMPYEMBIX
YCAOBUSIX C MOCTOSIHHLIM COOPOM AQHHbIX

HenpeB30iA€HHbIA KOHTPOAb YCAOBUI peaKLun U MAKCMMYM UHGOPMALUM
U3 KIDKAOrO NPOBEACHHOr0 CUHTE3d

} METTAEP TOAEAO CHI www. mt.com e (495) 777 70 77



OT NPOBUPKU
A0 BbICOKOTEXHOJTOTUYHbIX
GI u VeX AHANTUTUHECKUX CUCTEM

Ha cerogHaWwHMI aeHb KomnaHua [0BEKC NpepnaraeT WUPOKYIO IMHEWKY 060pyAoBaHUA,
MaTepuanoB U aKCEeCCyapoB A/1A OParHMYECcKoro CMHTE3a, BbiAeIeHUA NPOAYKTOB peakuuii
M aHa/N3a NOJlyYEeHHbIX COeANHEHUMN

DWK Life Sciences .
Excellence in your hands I

,\

CteknAHHaA nocyaa u obopyaoBaHMe OT OAHOIO U3 MAEPOB PbIHKA - KomnaHnun DWK

PeakTopbl BbICOKOTO AaBAEHUsA MpoToyHble peaKTopbl g5 6esonacHoro
(aBToknaBbl) Top Industrie rmapupoBaHma u o3oHonusa ThalesNano

T( )P INDUSTRIE

High Pressure Engineering

Paboune Temnepatypbl 4o 900 °C v gaBneHua HasneHne go 300 6ap, Temnepatypa go 450°C.
[0 7000 6ap no3BoAAOT pellaTtb 60NbWMHCTBO Het HeobxoanmocTn npumeHeHnsa 6annoHos
33434 COBPEMEHHOMN XUMUU € BO4OPOAOM



XMMUYECKU-CTONKNE BaKyYMHble HacoChl NTnodunbHble cywnnku Zirbus.
U poTaumoHHble ucnaputenn KNF OT nabopaTopHbIX 40 NPOMbILLIEHHbIX

K ZiR3US

Mbl npeanaraem LUMPOKUIA aCCOPTUMEHT CNEKTPaIbHOro 1 xpomaTtorpaduyeckoro o6opyaoBaHuA
OT KomnaHuu Agilent

Authorized
Distributor

---? ‘--' - Agilent

Hawm cneymanuncTbl OCyLLECTBAAIOT NOJIHbIA KOMNAEKC ycayr No noabopy, noctaske,
BBOAY B 3KCN/yaTauuio, rapaHTUIMIHOMY U NOCTrapaHTUitHOMY 06cnyXX1BaHUI0 060pya0BaHUA.

KoHTakTHaa nHpopmauums:

Caur: gluvexlab.com OTpen npoaax: sales@gluvex.com
Ten: +7 (499) 270-16-62 CepBucHaa cayxba: support@gluvex.com




® Bce ans Bawei nabopatopu
IKA AL
7 (495) 151-01-50
andresyuk@gmail.com www.galachem.ru

JlabopaTopHoe 060pynoBaHue
Hemeukou komnaHuu |KA WERKE GmbH
co cknaga B MockBe

PoTaunoHHble ncnaputenu
JlabopaTopHble peakTopbl
MarHuTHble meLuanku
BepxHenpuBoaHble MeLlanku
Llenkepbl

TepmocTartb!

Lncnepratopb!

MenbHuubl

Mbl 0CyLLeCTBAAEM FapaHTUIHOE 1 NOCTFapaHTUIHOE 00CNYXKIBaHME.
[apaHTuA Ha 0bopynoBaHue IKA - o 5 ner!






	Обложка
	Сборник тезисов. Всероссийский конгресс по химии гетероциклических соединений «КOST-2021»
	Пленарные доклады
	Ключевые доелады
	Приглашенные доклады
	Устные доклады
	Постерные доклады
	Заочное участие
	Авторский указатель
	Программа

