


NOTUKA OPTAHUYECKOIO CUHTE3A



ECOLE POLYTECHNIQUE Promotion 1988
DEPAR’TEMENT DE
CHIMIE 1¢r¢ année

MAJEURE CHIMIE

LOGIQUE
DE LA SYNTHESE ORGANIQUE

COURS
POUR LA MAJEURE DE CHIMIE

Tome I
Pierre Laszlo

EDITION 1990



I'|J1acho

JIOI' KA

OPrAHUYECKOIO

CI/IHTE3A

B 2-x Tomax

Tom 1

TEOPETUHECKWE NMPEAOCTABNEHNA
N OCHOBHbIE ®AKTbI

Mepeson ¢ PPAHUYICKOTO
E.A.MBaHOBOK
rnoa pepakuwen
A-pa xum. Hayk, npod. M.T.Tonsadensga

‘;(Edén
=y
WY /O

MockBa «Mup» 1998



YIAK 547+54.057
BBK 24.2
JI26

Jlacao II.
JI26 Jloruka opranmyeckoro cunresa: B 2-x tomax: Ilep. c
¢panu. T. 1 — M.: Mup, 1998. — 229 c., nou.

ISBN 5-03-002864-1

Kumra ¢ppannysckoro apropa — npodeccopa sHamenntolt [lomarexun-
qeckolf MKOIB — KOHIEHTPpHpPYET BHHMaHHe CTYOQEHTOB Ha CAMOM IJIABHOM
B CHHTeTHYIecKofll opraHMieckoft XHMHH H B TO ?Ke BpeMaA OTKphIBAeT mepen
HHMH MHOM{ECTBO «OKOH» B «CoJbUIYIO» XHMHIO, ODHEHTHPYR Ha CaMOCTOA-

Teabuyio pabory.
B 1. 1 ¥3n1ara0TCA OCHOBH OPTaHMYECKOro CHHTE3a, TEOPEeTHYECKHE CBE-

HEeHHA, pACCMATPHBAIOTCA B 061eM BH/IC PEaKIIHH PA3/TMIHHIX THIIOB, A&eTCA
KOHIEIMIIAA PETPOCHHTETHYECKOTO aHAJIH3A,

Jns,cTynenton Bcex ypopneli, H3yqaoUpX 0PraHM4eCKyo XHMHIO, ACIH-
PaHTOB, Ipenoaaparesel By3op H CpeIHHX Y4eOHBIX CHEONaIbHBIX yYperKe-
HUll, XMMHKOB-OPraHHUKOB.

BBK 24.2

Pedaxyun aumepamypst no zumuy

® Ecole Polytechnique, 1990
© nepeBonr Ha pycckumlt AWK,

ISBN 5-03-002864-1 (pycck.) «Mnupx», 1998



NPEANCNOBUE PELAKTOPA

[lepen Bamu, uMTaTEND, BecbMa CBoeoOpa3Has KHMMra. 310 OgHOBpe-
MeHHO H yueOHoe nocobOHe 10 OPraHHYecCKOMY CHHTE3y, COCTAaBJICHHOE
Ha CaMOM COBPEMEHHOM YDOBHE, H OnecTAInH#A NeKIHOHHBIN KYDC, B KO-
TOPOM aBTOPY B 3HAYUTE/IBHOH MepE YAANOCh COXPAHHTH H3AIECTBO
# 6necKk YCTHOTO H3/MOXKEHHA. BMECTE C Te€M 3TO KHHMra MBICIHTENA C
WHPOKMM KDYTr030pOM, KOTOPOMY €CTh 9TO CKAa3aTh CAYMIATE/MO H YH-
TaTeN0 H 3a NpeaeliaMH CHEUHANBHOro mpenMera.

HeoberHa H CTDYKTYpa KHHTHM. BTOpDOH TOM He sBjifeTcs NPOROII-
XMEHHEM MIEPBOro, a CIAEAYET NapaUleJIbHO €MYy: Ha3BauHs I7IaB B nep-
BOM H BTOPOM TOME COBNIANAIOT. B mepBOM TOME H3JIOXKEHB! TEOPETH-
vyeckHe NPpeACTaBNEHHA H OCHOBHOH ¢axkTHueckHMif Marepuan, BO BTO-
pOM — MHOTOYHC/IEHHbIE MPEMEPHI M WUTIOCTPAIMH, Tak uTOo paboTaTh
¢ oboHMH TOMaMH cneayeT OOHOBPEMEHHO. XapaxTepHo, 4T0 60mb-
WHHCTBO MPHMEPOB 3aHMCTBOBAHO M3 OPHMTHHAJIBHBIX HAy4YHBIX MyOnm-
xauuit NOCNEeZHHMX OOHOrO-IBYX ACCATHICTHR WIH M3 CaMbIX 3HAMEHH-
ThIX KJIACCHYECKHX paboT no opranmueckoMy cuHTe3ly. [Ipu TOM WHPO-
KO NpPHBIEKAETCA He TONBKO MAaTepHan M3 COOCTBEHHO OpraHHueckol
XHMHH, HO ¥ M3 OHOOPraHMKHM, 3HM3HMOJIOTHH, TEXHOJOTMH TOHKOTO
OPraHM4ecKoro CHHTE3a.

Heckonbsxo cnos 06 asrope xuuru. Joxtop IIeep Jlacno — npodec-
cop lonurexuuueckolt mxoner O6nm3 IMapuxka. OH XpaHHT B MaMATH
MacCy HHTEPECHBIX BMCYAT/ICHHH O KOHTAKTaX C KpynHeflMMH XHMHKA-
MH COBPEMEHHOCTH, 00 yuacTMH B ceMMHapax Byasopnaa, coTpynHMue-
ctBe ¢ Poangom XodMaHOM, 0 MHOIHX Hay4HBIX JHCKYCCHSX. DTH BIe-
4YaT/ICHHUS, BKPaNJICHHbIC B TKaHb Kypca HApARY C JKCKYpCaMH B HCTO-
PHIO, 3CTETHKY M T. Il., HEHABA3UHBBLI, HHOTA HEOXXHAAHHBL! H BCErAa
YMECTHBI. -

Kaxk u3pecTtHo, BO OpaHIHEH KMEIOTCA OBE OTYACTH XKOHKYPHPYIOUIHE
CHCTeMB! BhICIIEH LUKOJIBI: YHHBEPCHTETHI B TaK HasbiBaeMele Bonbuine
WKONbI. «IKonb [ToNHTEKHHK» — cTapeHias ¥ caMas NPECTHKHAS H3
HHX. Co3naHHas B roael BeNHKOH (paHUYy3cKOR peBONIOIHMM NPH y4ac-
THH KpymHeHimMX yuyeHbIX KOHma 18 — wmawana 19-ro cronerus, IMonm-



6 ) Tpeducaosue pedaxmopa

TEXHHYECKAs WIKO/IA HA NPOTAKCHHH BCel CBOeH HCTODHMH NpHBjCKana
K MpenofaBaHHIO caMble OJIeCTAIIHE HayyHbIe CHIIBI. YXOAMIHE B BeKa
TPaQMUMH, BbICOMaMIas penyranis, 3HAYHTEAbHbIE MAaTEPHAIbHbIC
NPHBHJIETHH, NPEBOCXOAHOE TEXHHUECKOe OCHAIlleHME, HaKOHel, Ipe-
KPacHOE pacnoyiOKEHHEe B )XHBOMHCHOH MECTHOCTH HEOaJeko OT CTOJH-
ubl ®pannun — Bce 370 no3sonser [Monurexuuueckot mxone popmn-
poBaTh CBOH CTyZeHUYeCKMH KOpPIyC HAa OCHOBE CHWiIbHEHIlero KOHKypca
cpens abGutypueHTOB. K CTyaeHTaM NpeaBSBIAIOTCA OYEHb BHICOKHE
TpeGoBaHusA, KyPChl COCTaBjieHbl Ha CaMOM BBICOKOM YPOBHE, a yuefa
Tpebyer 3HaUHTENbLHOrO HanpsokeHnsa cun. Kypce INbepa Jlacno oTseyaer
HMEHHO TakHM TpeOGoBaHHAM. DTO OTHIONbL HE JIErKOC YTEHHE H JANIEKO
He «BBeAeHHe» B OPrcHHTEe3. OT YMTATENA OXKHAACTCH NPHWIMMHOC 3Ha-
HHEe OpraHHveckol XMMHH M ONpedeiCHHbIE HABBIKH (XHMHYECKOIro
MBIIJICHHA». B TO XXe BpeMs AICHOCTh TEOPETHUECKOH MBIC/IH, OTYETIIH-
BOE H NpenBapsioillee (axkThl H3JIOKEHHE HEKOTOPHIX OCHOBOMOJIArai0-
UIMX HeH ¢ NOC/MeaYIOIHM MHOTOKPATHBRIM OOpallicHAEM K HHM Ha KOH-
KPETHBIX PHMeEpPAaxX OAAyT YHTaTemo, obnagalomeMy HEKOTODBIM YIIOD-
CTBOM, COBEpLIEHHO HCKIIOMHTENBHOE YIOBRETBOpEeHHe, HOO XHMMA
NMpencTaeT 3Aech He Kak ciyyaRtubifi Habop peuentos, a Kak cTpoifHad,
JIOTHYHAA, HHTEJUICKTYAIbHO MOLIHAA O0NnacTh NEATEIBHOCTH.

B xHHre opraHHYecKMi CHHTE3 ONMCAH KaK BBICOKOC HCKYCCTBO, HOO
ABTOP KaK MCTHHHBIR ¢paHUy3 BecbMa CKJIOHEH K 3CTETHYECKOMY BOC-
NPUATHIO CBOETO NpeaMeTa. B To e BpeMs OHA JaeT HaAeXHbie KITIOUH
K TOMY, KaK «NMOBEpHTh anrebpolt rapmMonHio». Her HHKakoro comse-
HHA, YTO KaXAbI#, KTO YK€ Cepbe3HO H BAYMUYMBO FOTOBHTCA X nmpotec-
CHOHANBHOR OCATENBHOCTH B 00ONacTH opraHuueckoft xmMmum, Ha#uer
3TY KHHIY NOJIe3HO# H HHTEPEeCHON. MHOroe movepnHyT H3 HEE H OMbIT-
Hble XHMHKH, B YaCTHOCTH npenoaasaTtenu. Jdymaio, 6ynyT H Takume u-
TAaTeNMH, KOTOPbIX HMEHHO ?Ta KHHra CKJIOHHT K OPraHHYeCKOMY CHHTe-
3y Kak IJIaBHOMY XAy XH3HH.

Hi3narenu nepesona 6naronapar asTopa U TTOTMTEXHHYECKYIO LIKO-
11y 3a TMpeAOCTaBACHHOEe GE3BO3IME3THO NMPABO MyG/IHKALMH PYCCKOTO Iie-
peBona. '

M. TIonvodenwvo



IlpepBaB Haad NOrHKOW YyCepaHbIH Tpyn,
CrymeHT OKcHOpPOCKME ¢ HAMH DPAOOM IUIENCH,
Enmsa n» Oeanee HUnuii OBl Hanencs:

He xoHb nog HEM, a IIMNaHas rajka,

KU camoro cTygenra OBLIO XKANKO

Taxkoi#t oH 6puU1 OOTpenanHsbIif, yOormii,
Xymoit, W3MyueHHBbIH TIOXOH AOpPOroi.

OH HH npuxoma He cymen HoObITh,

Hu cnyx6sb1 xanuenspckoii. BelHocHTH
Hyxay W ronoa nNpuydysics cTOHKO.

Iloneno knan OH B H3rOJIOBbE KOHKH.

Emy mMuiiee ABanuaTh KHHI HMeETh,

Yem nnathe Hoporoe, MIOTHIO, CHedb.

OH Hery npesdpaj COKPOBHIL TIECHHBIX,

Ho Apucroreny — xnanesp Mbiciell HEHHbIX —
He mor npubaBuTh AeHer HM rpolua,

U xnepx MX KIAHUMJI, TpeluHas ayuia,

'V Bcex nApy3eli W TpaTWI Ha YUEHbE,

M peBHOCTHO MOJHICA O CIHAaceHbe

Tex, menpoctu KoTopbIX ObLT 00s3aH.

K Hayke oH Obln ropsiuo npHBS3aH.

Ho ¢unocopus He nomoraia

M 3omoTa HM yHUA He OaBana.

OH cnoBa JIHLIHEro HE TOBOPHII

W cnor BbicoKMit MyapocTH mobun —
KopoTkuit, ObicTpBli{, HCKpEHHHM, TPaBIHBBIIA;
OH cbIT ObLT KATBOH ¢ ITOH TYYHOH HHBBHI.
U, GeanaxoM npeanouuTas XHTh,

XoTen YYHTBCA M YYUTh NODPYrHuX...

Ox. Yocep.
KenTtepbepuiickne pacckaivl. — M.: [Ipasga, 1988,
cc. 36—37. Tlepeson H. Kawkuna



BBEAEHUE

TIBa dakTOpa ONpENENAIOT XON GONBIIMHCTBA PeakUMi B OopraHu4e-
CKOM XHMMHH — 3TO B3IAHMOIEHCTBHE 3apANoB H OPOHTAIBHOE COOT-
percrBve. VIMEHHO NMo3TOMY Mbl MOCBAIIAEM HAyalo Haule#l KHMTM pac-
CMOTPEHMIO PYHIAMEHTANLHOIO Pa3fiHuMg MEeXAY THMH ABYMs (akTo-
paMH, KOTODbIE TECHO CBH3aHbl C NOHATHEM O JXECTKMX H MSATKHX
KHCIOTAX ¥ OCHOBaHHAX. B3aWMoeHCTBHE XeCTKOH KHUCIOTHI C XecT-
KMM OCHOBAHMEM ONpenendgeTcs B3auMonaelicTBueM 3apaioB, B TO BpeMs
Kax peakuHss MSTKOW KHCIOThI ¢ MSTKHM OCHOBAHHEM MPOTEKaeT MO
OpOHTanBbHLIM KOHTpOJIEM. BBeneHue 3aBepuiaercs TakkKe BecbMa I0-
Ne3HBIMH TEPMOXHMHYECKHMHA JaHHBIMH, MOCKOJIBKY IPOCTOE CIOKEHHE
UHKDEMEHTOB [BYX (parmeHTOB, 00pa3ylom¥X MOJEKY/y, O3BOJAET
OLEHUTDH JHTANLNHIO oOpa3zoBaHus BewlecTBa. Kypc CONEPXKHT Takxe
NPHMeEDHI, WITIOCTPHPYIOLIHE BeCbMa BaXKHbIN, BOUCTHHY OCHOBONOJIA-
ralomit ¢aKkT: HEKOTOPBIE CYUIECTBEHHEIE CBOMCTBA aTOMA HJIH rpynnkl
aTOMOB COXPAHSIOTCA NPH NEpexose X H3 OAHOK MOJIEKYNbI B APYIYIO.

1. Op6uTanbHbIik M 3aPANOBLIA KOHTPOB
PaccMOTpHM HeEKOTODYIO cynepMmosiekyny R + S, obpasosasinyrocs

MyTeM COeAWHEHHs Moneky:7 T R u S, oOpallieHHLIX APYr K APYry aToma-
MH I H §, TaK 4TO OCHOBHOE B3aMMOIEHCTBHE MPOUCXOOHT HMEHHO MEX-

oy 3Tamd atomaMH. Bo3moOXHBI nQBa KpaWinux cnydas. B crmyvae |
BHEILIHME OPOMTANH NOHOpa (ANA OMpedeNeHHOCTH NyCTh 3710 Oyner R)

i



Beedenue 9

U akuenropa (S) obnapaioT MeprusiM¥ OJHHAKOBOrO NOPAAKA, TOrOa
npeobnafaroniee B3aUMOAEACTBHE MOXHO ONMCAThL B PaMKax TEOPHM
BO3MYLUEHHMH XOCTATOYHO TPOCTHIM BBIPAXKEHHEM:

E = 2cciB

rae ¢ u ¢; — k03dpOUUHMEHTHE! aTOMHBIX Oop6uTanelt aTOMOB I M S, ¢
KOTOPbIMM OHM BXOHSAT B MOJIEKYNApPHYI0 opburans m(n), B — pe-
30HAHCHBIA HHTErpas, ONHChIBAIOULIMA o6pa3oBaHHe KOBAJIEHTHOMN
r—s-cBA3H. B 3TOM ciyuae ropopat 06 opburansuom xoHTposne. bonb-
LIAHCTRO peakuuil, paccMaTpUBaeMbiX B NAHHOW KHMre, npoTeKaeT Noa
OpOMTANBHLIM KOHTPOJIEM.

. - PEE———
—

D "

@
Em+

B cnyyae 2, HanpoTHB, TpaHWYHbie OPOMTANH NOHOpa B aKuenTopa
CHABLHO pa3jIHYalOTCd MO 3Heprud (npakTuveckuit xpurtepuii £, — £, »
» 48°), ¥ nepesoc IIEKTPOHA CTAHOBMTCA HEBO3IMOXHBLIM. Belpaxenue
OpHHUMAET CREeQYIOLUHA BHI: ’ :

27 (c)?B*/(En ~ Enm)

Ecnu 3naMeHaTenb CTAHOBHTCA O4e€Hb OO/ILIIMM, TO KOBATEHTHbIM
4ned CUNLHO yMeHbUIAeTCs, a B3auMoaeikcTeHe Mostekyn R 4 S cBoauTt-
CR_ K KYJIOHOBCKOMY B3aHMOIEHCTBHIO COCEAHHX aTOMOB F H S, HECYIIHX
IeKTPHYecKHe 3apaabl g(r) u ¢g(s) ¥ oOpa3ylomux HOHHYI0 mapy. B
3TOM CIyuyae KyJIOHOBCKOE B3AHMOEHCTBHE. ATOMOB I H § COMPOBOXAA-
eTCA YaCTHYHOR neconbBaTalHeR Ason HEHTPOB I H S, & H3IMEHEHHE 3Hep-
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rHi B pesyiabrare R—S-B3auMogeficTBHA OMMCHIBACTCA C/ACOYIOLUMM
YPaBHEHHEM:
AE = - q,q,l‘/e"+ Ason

roe I' — BesMYMHA KYJIOHOBCKOrO B3aKMOIEHCTBUS aTOMOB I U §, & —
«3pdexTHBHAR» OHINCKTPHYECKAA [POHHUACMOCTB, XapaKTepH3yIouas
IMEKTPHYECKHE TIOTEPH B CPENE MO COCEACTBY C ATOMAMH [ M § NPH HX
B3auMoaelcTBHH. B 3TOM ciiydae roBOpAT O 3apAqoBOM KOHTpoJie. 3Ha-
YMTeNbHas YacTh peakiyi, DacCMaTPHBAeMBbIX B JaHHOM KHHTE, MpOTe-
KaeT MOo4 3apAlOBbIM KOHTponeM. ONHAaKO GOJBIUMHCTBO XMMHYECKHX
NIPOLECCOB ONpenensieTCs KaK 3apANOBLIM B3auMojeHcTBHEM, Tak U
OpOHTANLHBIM COOTBETCTBHEM OLNHOBPEMEHHO.

Jiutepatypa. Klopman G. J. Am. Chem. Soc., 1968, v. 90, pp. 223--234.

2. XKecTkHe ¥ MATKHE KHCJIOTbI H OCHOBAHHS

PaccMOTpHMM pa3nuuus MEKAY peaknuusAMH, onpeaensieMbIMU 3apf-
OOBBIM COOTBETCTBHEM H NMPOTEKAIOIIMMH TIOX OPOHTANBHBIM KOHTPO-
jteM. TlepBBIft BOSMOXEH B TOM CllyYae, KOTa JOHOP >EKTPOHOB HMe-
€T TpaHuyHyI0 OpOHTans HH3ell SHeprdH (BLICINYIO 3ANOJIHEHHYIO
MonekynspHyro opbutans — B3MO) no CpaBHeHHIO C TPaHHYHOM
opOHTanblO akuentopa (HH3IIEH BakaHTHON MoOJEKYNApHOR OpPOK-
Tanpio — HBMO). FIHbIMH CNOBaMH, 3apsOoBblii KOHTPOIL Onpencis-
er B3auMoneiicTBHe MeXAy TPYOHO NOAAPH3YEMbIMH OOHOPDAMH H ak-
uentopamMu. Kpome Toro, 8 SonpiiMBEcTBE clydaes o0a napTHepa CHIIb-
HO CONBLBATHPOBAHLI (MalleHbKHE MO Da3Mepy TPYAHO MNOJAPH3YEMble
3apsKeHHbie aToMbl). [N peakumil, NpOTEKAIOIMX MOJ 3apAA0BbIM
KOHTPOJIEM, TAKXe XapaKTepHa HeGoJiblas BEJIMYHHA PE3OHAHCHOTO HH-
Terpajna Mexy aToMaMH B MOMEHT B3auMonelicrpus. BeeaeM moHATHe
XECTKHX OCHOBaHUH (AOHODBI) M XECTKHX KHCNOT (akuentopsl) Jlnioun-
ca. JKeCTKHMH KHCIIOTaMH H OCHOBAHMSMH HA3bLIBAIOT MAJIEHbKHE, 3apA-
JEHHbIE H TPYAHO NOJSpH3yeMble ATOMbI. .

Hanpotus, Gonbluue, He3apsKEHHbIE HJIM Hecylune HeOONMbIIOH 3a-
pag, cnabo cCONbBATHPOBAHHBIE H JIETKO MOJAPH3YEMbie aTOMBI — 3ITO
MATKHE KHCIIOTHI H ocHOBaHuA. [IpuHuun IMAPCOHA OTHOCHTENLHO CHIbI
KHCIOT H OCHOBaHM#¥ JILloHCa NnpeacTaBaseT coOOf XHMHYECKoe BOIUIO-
LIEHHE MOC/IOBHIB «NOQ00HOE MPUTATHBAETCA K MOAOOHOMY»: XKECTKHE
KHCNIOTB! B3aUMOAEHCTBYIOT C JXECTKHMHM OCHOBAHHAMM, a MMATKHE
KHCJIOTHl — C MATKHMH OCHOBaHMAMH. B TOM cnyuae, xorma coeauHe-
HAAA ONMM3KH MO cBOEH «MATKOCTH» MIIH (OKECTKOCTH», B3aMMOZelcTBHe
NpoTexaeT ierko. Hanporus, npy peakuuy MEXKAY XecTKOK (MsArkoi)
KHCIIOTOH H MATKMM (KECTKHM) OCHOBAaHHEM COCAHHEHHS NPOSBIAIOT



Beedenue 1

HH3KYIO PpPeakUHOHHOCMOCOOHOCTh. [IpH «KeCTKOM» B3aWMOAECHCTBHM
peaKkuHa MpOTEKAET B YCMOBHAX 3aPAAOBOrO COOTBETCTBHA, NPH «MAT-
KOM» — OpOMTANILHOrO KOHTDONS.

Ansg BHOUBHAYANLHOrO CoeMHEHMs MOXeT ObITh oOnNpeneneHa -
«KEeCTKOCTBb» 7 TOM uau HHoH rpynnei. [Tapp u Ilupcon, obbeauuun
KOHUENMUMH (OKECTKOCTH» M 3EKTPOOTPHUATENLHOCTH, NPEIIONKHIIN
CleAyIomiMe B3AUMOONOJIHAIOIINE ONpeae/ICHuA:

3nekTpooTpuuaTeabsHocTe x = (J + A)/2
XecTKocTh 9 = (I — A)/2

rae I — 3ueprus NepBUYHOA HOHM3aLMH, A — CPOACTBO K 3CKTPOHY.
OTH BLIPAKEHHS N0 CBOEMY (QU3HYECKOMY CMBICTY G/H3IKH K Ompemesne-
HHIO DA3JIHYHA MEXZy OPOMTANBHBIM H 3apAdOBLIM KOHTDONEM, BBE-
nennpiM KnonmanoMm. Bemuuuusl I ¥ A cpa3aHbl ¢ SHEPTUAMH I'DaHHY-
HBIX opbHTaneff [OHOpAa M aKUENTOPa CNEAYIOUIMMH COOTHOIIEHHAMHA:

—1 = Egyo
-A = Eypmo

BenuunHa (/ — A) npeacrasnsier cobolf pasHocts E, — E, rpaHadqHbIX
opbuTanell nosopa ¥ akuUenTopa.

TaGauua 1. [IpuMepsl XKeEcTKUX W MATKHX KHCAOT H OCHOBRHHH

Kucnotsl OcHoBaHus
Kectkue H* OH™, RO~
' Lit*, Na*, K* F-, Ct-
Mgh H>O, NH;
Al“
Ce3+
Msrkne Cu*, Ag*, Au*, TI*, Hg" H-, R-
Bre, 1 ’ I, CN", SCN~
Bl‘z, Iz . st. RSH. RS _'

Ta6amua 2. XKecTKOCTh HEKOTOPLIX KATHOHOB (cornacRo [Mappy u Timpcody)

Kartuon XKectxocTs 7, 3B Kartuo# HKectxocTh 7, 3B
Li* 35.1 Ag” 6,9
Na* 211 ) Au* 57
K* 13,6 T* 7,2
Mg2 + L 325 Hg* 4,2

Cu* " 6,9
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Tabmua 3. JKecTKOCTH HEKOTOPBIX aHWOHOB (cornacHo [lappy u Ilnpcony)

ARHOH XKecTkocTs 3, 3B AHHOH Kecrkocts n, 3B
A
H- 6,8 Br~ 4,2
F~ 7,0 1~ 3,7
Cl- 4,7
Tabanua 4. XKecTKOCTe aTOMOB B HERTDAMBHBIX MOAEKYAAX
(Komorowski L. Chem. Phys., 1987, v. 114, pp. 55—71)
AToM Mounekyna XKectkocTh 1, 2B ATOM Monexyna Kectkocts 3, 3B
(o) RO 16,2 [npunnn 15,0
R:CO 18,8 RCN 15,9
S RSH 9,94 P R:P 9,42
R2S 9,87 F RF 453
N RNH; 14,7 Cl RCI 10,9
R.NH 14,3 Br RBr 9,54
R;N 14,0 1 RI 8,14
ArNH, 12,1
Jiureparypa.  Pearson R. G. J. Am. Chem. Soc., 1963, v. 85, p. 3533.
Kilopman G. J. Am. Chem. Soc., 1968, v. 90, pp. 223—234.
Komorowski L. Chem. Phys. Lett.,, 1983, v. 103, pp. 201—204.
Pearson R. G. 1. Am. Chem. Soc., 1983, v. 105, pp. 7512—7516.
Pearson R. G. J. Am. Chem. Soc., 1985, v. 107, pp. 6801—6806.
Pearson R. G. J. Am. Chem. Soc., 1986, v. 108, pp. 6109—6114.
Komorowski L. Chem. Phys. Lett., 1987, v. 134, pp. 536—540.
Komorowski L. Chem. Phys., 1987, v. 114, pp. 55—71.
3ameuanne. MNpununn [Ihpcona ropasno npesuee, YeM MOXHO ObLno 6bl AyMaTh.

«Mtak, cnagxoe TaHeTCH K CNAadKOMY, IFOpPbKOE — K TOPbKOMY, KHC-
7I0Ta BAET K KHCNOTE, TEIUIO MEPEHOCHTCS K TEmy».

OMmnedoxa, oTpsiok 90.

3. TepMoxuMM4eckMe AaHHbIE W MX NPUMEHEHHe

B Tabn. 5 npHBeAeHbl 3HEPrHH HEKOTOPBLIX NPOCTHIX cBA3eld (B
KKan/monb). Peub naeT o cpenHelt sHepruu QMCCOUMAUMHK (TOMOMHTHYE-
CKOro pacllenyieHus) ABYXaTOMHOH mosiekynni A—B. DHeprus rerepo-
JNIMTHYECKOH NHMCCOUMALHH 3HAYATELHO Bhile. Tak, Hanpumep, 4ToOBI
PacCiLleNIUTh YINI€POA-YIJIEPOAMYIO CBA3b, TPeOYETCA 3aTpaTUTh OKOJIO
80 xkan/MoMb, TOraa Kak reTepOSIHTHYECKAas NHCCOLMALHMS MOJEKYIb
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R3;C*)Br' ™) tpebyer saTparhl okono 200 Kkaj/MONb, TaK KaK Heobxo-
QHMO Da30pBaTh CBA3b MEXIY ABYMA NPOTHBONONOXHO 3apAXEHHbIMH
HOHAMH.

Ta6Gauua S. DHepruu nNpocTHIX cBalel (xKan/Monb)

H C N’ O F Ci Br 1
H 104 99 93 1l 135 103 88 7
C 83 83 86 110 79 66 52
N 38 53
o] 34

TaGamua 6. DHeprHH KPaTHbIX cBAa3ehH

(xxan/monn)
C=C 143 C=0 178
C=C 194 N=N 100
C=N 147 N=N ° 226
C=N 213

TaGanua 7. DHepruM cesisell AnA paznmu-
HbIX Ipynu B YrjleBOROpOMax

CH;—-CTnpﬂ,np -10
CHz—CTe,,.mm,p —5
c }T _'Crcha:mp -2
- (,j— CT:'rpamp 0
CHZ—‘_CTPHTOH +6
CH—C . puron . 8,5

B Tabmn. 6 npuBenaeHB! YHEPTUM HEKOTOPBIX NBOMHBIX ¥ TPOHHBLIX CBS-
3e#f. DHEPrus CBA3M CHILHO 3aBHCHT OT OKDYKEHMS: TaK, 3HEPrus yrie-
pPOI-BOAOPONHOH CBA3M IJIA TETPa’APHYECKOrO aTOMA YIiepoaa COCTaB-
nsier 92-—98 kkaJ/Mob; QNS TPHIOHANBHOIO aTOMA YriaepoAa OHAa 3Ha-
YUTENBHO BhILIEe H -cocTaBnser 108—111 xxan/mMons.

B rabn. 7 npHBeoeHbl HEKOTODBIE TEpPMOIWHAMHYECKHE XapaKTepH-
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k3

CTHKH YIVICBOAODPOAHLIX rpynm, HakJeHHbie 3KCIepUMEHTaTbHO. Pac-
CMOTDHM HECKONILKO NMPHMEPOB HMX HCHOJIB30BAHHS:

1. Temnora obpasosanus AH®° n-OyTaHa
H3C—C\erpasp X 2 -20
H2C—C erpanp X 2 -10 -

—-30 (—30,36 £ 0,16 3xcn.)

2. Tennorta obpa3zoBanus AH°® HeoneHTana
HsC—Clrpasnp X 4 -40
|
—C—Crerparp X 1 0
|

—40 (40,27 = 0,25 3Kcn.)

3. Tennora obpasosanus AH° 3TuneHa
H2C—C pyron X 2 +12
(12,45 + 0,10 3xcn.)

DToT POpManu3M MOXKHO NPHMEHHTE W /IS OLEHKH HATIPAXKEHHA B
LMKJIOATKAHAX:

N AHL,  AHu, a

3 -15 - 1273 28

4 -20 618 21

5 -25 —18,44 6,5
6 -3 -2950 0

7 -35 - 28,21 7

Ha OCHOBaHMM 3THX JaHHBIX MOXHO COENaTh CIEOYIOUIHE BbIBOLbI:

1) B LHKIOrekcaHe HanpaAXeHHE OTCYTCTBYET;

2) B MaJIBIX UMKJIaX HalpsOKeHHEe JOCTATOYHO BEJIHKO, COCTABMAA OKOJIO
30 xxan/MOIB KaK /18 TPEXWIEHHBLIX UHK/IOB, TaK M IS LHKIO-
OyraHa;

3) nanpskeHue B UHKNONEHTAHE ¥ IMKIOreliTAHE HEBETHKC M COCTABIA-

eT 6—7 KKan/Moib. ’

Taxkue ke pacyersl MOXKHO NPOBECTH H ANg LMKIOalnkenoB. Hu-

Ke MPHBENEHbl BE/MUHHBI OaliepOBCKOrO HANpAXEHHS B pade LHUKIOB
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A (KKkan/Momns):

Lagnoanxeu st A
Linknonponex 54,5
MeTHneHuMKnONnponan 41,7
Huxnobyren 30,6
Merunenuuxnobyran 28,8
Lisknonenten 6,8
MeTuneHuuKnonenTan 6,3
Lluxnorexcen 2,5
MeTuneHuHxNOrexcan 1,9
Luxnorentex

yuc 6,7

mpanc 27,7
Hopbopren 125

3navenua 6aliepOBCKOTro HANMPAXKEHHA ONA NOJHUHKIHYECKHX YIIIeBO-
NOpOAOB ¢ ManbIMH HHUKJIaMH npuBedeHbl B Tabmuie. INepeuncnuM stu

COCOAHHECHHA

ouumuxnobyran
CIIHPOIIEHTaH

OHUUKTOMPOIINII

6uunkio{2,1,0lnearan ED

6unukno(3,1,0lrexcan

6uunknof4,!,0lrenrau (:D

KyOau

L X9

66,5

34

30

166
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OTMeTHM, 4TO ANA [OCIERHHX COCOHHCHUH HAmps)KEeHHE B UHKIE
BhiINE, YeM PHEDPrHs YIrIepoa-yIriepoOHOR CBA3H, HO OHO PacnpeacsieHo
MEXOy HEeCKONIbKHMH CBA3AMH B MOJIEKyJe.

PaccMOTPHMM BeMHYHHEI CTaHJAPTHBIX HTANBNRE OGPa3OBaHMs He-
CKONIbKMX HM30MEPOB HEHACHIIIEHHBIX YrieBomopoaos. CTabHIBHOCTH

J\(\%‘ - 24
/k(\/ - 26,5
AN
)\(\/ - 24’5
)Y\/' - 27
|
/w - 29

onepUHOB yYMeHBbIIAeTCs B psAOy: TeTpa3aMeUIeHHbIe > TPH3aMelleH-
Hble > gU3aMElleHHBbIC > MOHO3aMelleHHble. Takas mnocnexosateb-
HOCTh OOBACHAETCH HAHUMEM CBEPXCONPSIKEHHS B 3aMEILUEHHBIX COelH-
HeHuAXx. HaiineHo, 4TO KaxIauii MOCHEAYIOILMH AJKWIbLHBLIN 3aMecTH-
TeNb, BBEACHHBIA B MONEKYNy, MOHMXAET 3HEPTHIO CHCTEM NpuONH3H-
TenbHo Ha 1,5 xxan/Mons.

Jluteparypa. Benson S.W. Termochemical Kinetics, Willey-Interscience, New York, 2 ed.,
1976.
Fuchs R. ). Chem. Ed., 1984, v. 61, pp. 133135,
Vitale D. E. J. Chem. Ed., 1986, v. 63, pp. 304—306.
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KAPBEOHWUNBbHAR TPYMNA.
PEAKUWU MPUCOEANHEHMWSA
N NPUCOEANHEHUA-OPAMMEHTALIUN

B 3Toit kHure oco0oe BHHMaHHE YAENECHO peakumsM KapOOHHNLHOH
rpynnel. KapOoHunbpHas rpynna BCTYMAEeT B peaklLMH KaK C 3JeKTpodu-
NaMH MO KHCIOPOAHOMY aToMy, Tak KW ¢ HyKjleobunamum, Hanpumep
KapOaHuoHaMH, Gnarogaps HalM4YUIO MOJMIOXUTEILHOTO 3apsAda Ha aTo-
Me yriaepoaa. CnocobHOCTE B3aUMONEACTBOBATHL C HYKNIEOQHIIAMH MC-
NOAB3YIOT IUIA 3alMThl KapOOHHMNIBHOM TIpYINIBI.

B npouecce HyKneoQuJLHOrO NPHUCOSAHHEHHA O KapOOHH/IBHOR
rpymmne B o0pasyloleMcs TETPadgpHUUECKOM HHTEpMeIHATe NIPOMCXOAUT
B3aMMOJEHCTBHE HECBA3bIBAIOLUEH 3/€KTPOHHOH Mapel rerepoaroMa ¢
paspbIXsioLled OpOHTABIO YINepon-KUCIOPOAHOH o-cBA3M. CnencTsu-
€M 3TOr0 CTEPeoIEKTPOHHOr0 3¢ dexTa ABIAeTCH HeCTaOHNBLHOCTD TET-
pasIpHUECKOro HHTepMeauaTa. Peakuud npHcoeoHHEHHA-PparMeHTaumu
NpeacTapasioT cOOOH OMH U3 OCHOBHBIX CIIOCOOOB CHHTETHYECKOTO MO-
JIyyeHHA HOBBIX YIJIepOJ-yriiepoOHbIX CBA3€H.

B HacTosuel rnaBe TakXKe BBEAEH DA/l HOBLIX Onpele/ieHHH ¥ IOHS-
TH#: 06 —R/S-KOH(DHUTYPalKH, 3HAaHTHO- U JHACTEpEOMEpPaX, aKTHBHPO-
BaHHOM METH/ICHOBOW rpymme.

1. Kap6ouunshasa rpynna. [IpocToe opOMTaNbLHOE OnMCAHUE

Anbperugias RCHO unu keronHas R'R*C=0 kapboHWIbHbIE
TPYIBI COCTOAT H3 TpPHrOHaIbHOro ¢parmenTa RCH unu R'R2C u
aToMa kucnopona. PaccMOTpDHM B KadecTBe npumepa dopmanbaerag
HCHO.

HauHeM ¢ NOCTPOEHHA MOJEKYIAPHBIX OpOMTAaneli MeTHIEHOBOro
¢parmenTa HCH. [ns 3T0ro Ucnons3yloT 2p,- H 2p,-0pOUTaANN aToMa
yrnepoaa 4 ls-opburann Kaxmoro u3 aromos Bomopoaa. [lycts ock X
TIPOXOJMT 4Yepe3 aToOMbl BOAOPOOA, a OCh Y — MeprneHAUKYJIAPHO OCH
X B nmnockoctu monekynsi HCHO.

YeTbipe aTOMHBIE OPOMTANH HAIOT 4EThIPE MOJEKYJIAPHBIE OpOHTa-
JIM, KOTOPBIE CHMMETPHYHBI (S) HIIH aCHMMETPHYHBI (d) OTHOCHTENBHO
ocd X. COOTBETCTBYIOIIHE COCTOSHHSA PACHPENENAIOTCA NO IHEPTHAM

COrjaCHO BO3pacTAarIUEMy YHCIIY Y3N10B, KaK NOKa3aHO HHXKE HA CXEMe.
2 3ak. 178
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CBs3b C aTOMOM KHCJIOPOZA OCYIIECTBIISIETCR 3a CYeT B3aHMOMEHCT-
BUA 25- M 2p,-aTOMHBIX opOuranet yriepoma 4 2p, ¥ 2p,-opOuranei
aroma xucnopoaa. I'lpu mepexpeiBaHud 2p,(0O) u 25(C) opburaneit 06-
Pa3yloTcs Ba YPOBHA ¢ M ¢*. BTopas napa MonekyaspHbIXx opburanei,
* H 7%, onyvyaeTcA Npu nepekpbiBaHHH 2p,(0) u 2p,(C) aTOMHBIX
opbutaneit. Tak xak kucnopon 0oJsiee 371EKTPOOTPHUATENEH, YEM Yrile-
pon, ypoBeHb 2p,(0) HMXe nmo 3Hepruu, 4em yposenb 2p.(C); obpazo-
_BaBLIAACA MOJIEKYNAPHasAs w-opOuTane wumeeT Oonpllle CXOOCTBa C
2p;(0), T. e. 3MEKTPOHHAA NJIOTHOCTb B Gonbuied CTENEHH COCPENOTO-
yeHa Ha kucraopode. Paspeixriiomwias »*-opOburtaib, HaNPOTHB, HANOMH-
HaeT aToMmHyl 2p.(C) opburtans. B nepBoM NIPHONMH)KEHMH N-ypPOBEHb
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COOTBETCTBYET OgHOH mumlp 2p, (0)-atomHOMK opbOuTanu. [Ba Apyrux
BaJICHTHBIX 3JIEKTPOHA PacnoJIOXEHbl Ha aToMuolt 2s(0O)-opOHTanH.

o Ce &
3 A
>c Uo’ —H—
E3 e
® oo

Takoe onucaHue B TEPMHHAX MONEKYJIAPHBIX opOuTanedi npeanona-
raeT HaJIM4YMe ABYX THIOB HECBA3BIBAIOUIMX 3JIEKTPOHHBIX NMAap Ha aTOMe
xucnopoga: 2s u 2p(n). B3IMO — 3TO paspeiXIAOLIMA  Nn-yPOBEHb,
HBMO — 3710 paspbixisomuii 7-ypoBeHb, rae 3JeKTPOHHas MJIOT-
HOCTh CMellieHa B CTOPOHY aToMa yrijiepoaa (MoJieKynsipHad opouTans
CH,-rpynisl HaXOAHTCA B IUIOCKOCTH XY, rae B3auMoOaeACTBHE C 7- H
x*-opbutanamu C=Q-rpynnel HyneBoe).
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2. PeaxuuH xapGOHMILHOM rpynnbl. 1eKTPodUILHOE NPHCOEeAUHeHHe

B cBa3u ¢ TeM, 4TO HauboJiee BHICOKAA MO JHEPrHM 3aHATasx OopOu-
Tanb (B3MO) cooTBeTCTBYET YpOBHIO 1, 3NIEKTPODHI B MEPBYIO oOue-
penb B3aHMOIEHCTBYET HMEHHO C 3TO# OPOHTaNThIO, KOOPAHHHPYACH [0
KHCJIODOJIHOMY aTOMY, TaK KaK YPOBEHb 71 COOTBETCTBYET 2p-opOHTaIH
KHcnopoda. Yactumnel, obnanaroiiie KHCIOTHBIMHM CBOMCTBaMH, T. e.
NMPOTOHBI H KATHOHB!I METAJINIOB, [O/KHBI IPUCOEAUHATBCH 10 KHCIIOPO-
1y, YTO M NPOMCXOAHUT Ha npakTHke. I1pucoennnenue nektpodpuna E *
K KapOOHMNBLHONM Trpylle YCHIHBAET MOJNAPH3ALMIO [ABOMHON CBA3M
C=0. Onuako fgaxe B OTCYTCTBHE 3MeKTPO(HNIA 3JIeKTpOHHAaA IIOT-
HOCTbL CMeEllleHa B CTOPOHY aToMa KHCIOPOa, TaK KaK Ha HEM JIOKaJIM-
30BaHbl ABE HECBA3BIBAIOILHE 3/IEKTPOHHBIE Naphl (25 H n); KPOME TOro,
o- H w-opbHuTanyu HMeloT GoblliHe BeCOBble KO3GMHIHEHTE! HAa aToMe
KMCJI0pOaa.

E+

Q1
\ /
, C:o
"c=0 H . QZ/ e

Et=H*,M™
\ 5 \w .o
C:O'_ - C o:
/
*+q 9
e —2
/u_: q r

Monapu3anus kapOOHUNBHOM I'PYNIbI MOXET ObITH TakKXe ONMHCaHa
B TepPMHHAX Me30MepHH. B xkapOoHHIIbHOM FPYyNIe CYmIecTBYET PEe3OHAHC
MEXay ABYMSA I'DaHHYHBIMH (GopMaMH: WIIEHOBOH 6e3 pa3geneHds 3aps-
JOB H WIHAOBOH C MOJIOXKHTEJBHBIM 3apsOM Ha aTOMeE yrjiepofa u ¢
OTpHLATENbHBIM — Ha aTOMe Kucyiopoaa. Pasnoenenne 3apsnoB co3naer
I1eKTPHUECKHA OHNONBLHBLIA MOMEHT. JIMNONLHBLIE MOMeHT, 0D03Hauae-
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MBbIif OYKBOH u, MOXHO NPEACTABHTbL Kakx NpoHu3BeaeHue abconioTHOH
Be/IHYUHBI 3apA[0B ¢ HA PACCTOSHHE 7 MEXAY HMMH. JIns anpaeruaoB
H KETOHOB IMIIO/IBHBI MOMEHT yu COCTaBjsfieT NpHOIM3MTenbHo 1,7—
3,7 O (deb6ait), uro coorsercTeyeT 0,4—0,9 A. ITockonbKy ONIHHA CBA3H
C=0 pasua 1,20 A, Benmunua 3apsga Ha KaXIoM MoJjoce, T. €. Ha
aToMax yriepoaa H Kdciopoda, coctaBiseT oT 1/3 no 3/4 3apsaaga 3nek-
TpOHa, YTO mpeAcTaBnsetr cobolfi BecbMa 3HAYHTENBLHYIO BEIHYHHY.

3a cuer DUMONBL-AHIOABHOIO B3aUMONEHCTBHA B KOHIAECHCHPOBAHHOMH
thaze nNpoOHCXOAMT B3aMMHOE NPHTAXKEHHE MOJIEKYJI, COAEPXallMX Kap-
GoHunbHYIO rpynny. B pesynbrarte KapOOHHIIBHBIE COEIHHEHUA HMEIOT
Oonee BHICOKHE TeMmepaTypbl NMABJEHUS ¥ KHIEHHA O CPaBHEHHWIO C
VITIEBOAOPOAAMM, COJIEP)KAUIMMHU TaKO€ € HYHMC/IO YITIEpOOHbIX aTOMOB.
IMpu xoMHaTHON TemrepaType 3TH BelUeCTBAa MNPEACTABNAIOT cobon
KUAKOCTH, CMOCOOHBIE PACTBOPATH APYTHe NOJAPHbIE BELIECTBA, Ha-
npuMep HekoTopble conu. Tak, aueroH (H3C),C=O0 saBasieTcs OgHHUM
U3 HaHOO/ee PaCHPOCTPAHEHHBIX PACTBOPHTENEH.

3. OCHOBHOCTHL U HYKJICOPMILHOCTH

B ueM COCTOHT pa3Nnuude MeXKAY OCHOBAHMEM M HYKICOPHIOM H
MOXHO JIM NpeAcKa3aTh, OyAeT 1M COeHHEHUE pearHpoBaTh Kak OCHO-
BaHHE, OTPbIBas NPOTOH, WM OHO MOBelNeT ceOsf Kak Hykjieopu, ara-
Ky 3nekTpoduibHbI aToM yriaepona? OCHOBHOCTL M HYKJIeOoQHIb-
HOCTL — MOHATHA, BCEr[a COMYTCTBYIOUIME LDPYr APYry. PaccMoTpum
OCHOBHOCTBL. [10 cTeneHH HYKIeOOW/ILHOCTH K MEPBOM Tpynie MOXHO
OTHECTH TAKHE CUABHBIE OCHOBAHHA, KaK EHOJAT-HOH, H-OyTHIIIHTHHM,
OCHOBaHMe, CompsxeHnHoe ¢ auetodeHoHoM. Cnabele ocHOBaHHs THNA
bTopHMIa-aHHOHA, THOGMEHOKCHIA, aMMHAaKa SABNAIOTCA Takxe W Oonee
cnabsIiMM HyK/IeODH/IaMH; OHH MOFYT OBITH OTHECEHBI JIHIUL KO BTOPOH
rpynmne.

1) B0t K-BuLi PhCOCH;S ™’

2) F©O) NH; PhS(™’

3) mpem-BuO{~K{*)

4) (u30-Pr); NCLi‘")

KpuTepreM, ONpenesiomnuM OCHOBHbIE H HYK/I€OQHIbHbIE CBOACTBA
COEIMHEHHS, HABJIAETCA OOCTYMHOCTH YINIEPONHOrO aToMa, Hecyulero
3NeKTPOHHYK napy. B TOM ciyyae, KOrfa npocTpaHCTBeHHbIE 3aTpya-
HEHHUS BEJIMKH, MPeX/e BCEr0 OCNOKHAECTCA MOAX0N K YIIEepOAHOMY aTo-
MY, a He K NMPOTOHY, NMOITOMY OCHOBHOCTH COE[IMHEHHS MOYTH HE H3Me-
HAeTCcH, a HykneodunbHbie cBOHCTBA NpakTUYecKH Hcue3alorT. [Ipo-
CTPaHCTBEHHO 3aTPY/HEHHOE OCHOBaHHE, HampuMep mpem-GyTHIAT
Kanus, No cBoedl HyKNeoQUILHOCTH MOXHO OTHECTH TOJMBKO K TpeThbeii
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rpynne. Takue NpoCcTpaHCTBEHHO-3aTPYIHEHHbIE OCHOBAHHSA, KaK AMH30-
MPONUNAMHI JTHTHSA, MOXHO MOMECTHTL JIMIIb B YETBEPTYIO rpynny.
ITH COENMHEHUS NMPAKTHUYECKH HE MPOABIAIOT HYKTEOPUIbHBIX CBOHCTB
H BBICTYNAKT B peakUHAX TOJBKO KaK OCHOBAaHMS.

4. Peaxuuyu xapOOHMABHOR IpymMbI.
HyxaeodpuasHoe npucoeaMHeHHe

Bo BianMopeicTBHH C HyKi1eobHIOM NpPHHHMAET y4YacTHE camas
HH3KAs TIO 3HEPTHH BakaHTHas opburans (HBMO) aTroma yrnepoaa, co-
OTBETCTBYIOLUAs T*-yPOBHIO, C GONBIIHM BECOBBIM KO3((HUHEHTOM Ha
aToMe yriepoaa. PaccMOTPHM B3aBMOAeHCTBHE ¢ HYKIIEO(QHIOM, KOTO-
pPBIft MOXeET MOAXOAUTH K IUIOCKOCTH KapOOHMIIBHOM rpynmbl ¢ OQHOU
M3 ABYX CTOpOH. EC/IH TPOMCXOAMT CBA3BIBAIOLIEE MNeEpeKPBbIBAHHE C
aTOMHON opbuTanbio 2p, aToMa yriaepoaa, Td OHO 0bA3aTeNnbHO COmpo-
BOXAETCA pPa3pLIXIAIOIIHM TNEPEKPbIBAHHEM C aTOMHOH OpOHTasnbio
2p, aToMa KMCIoOpoIa, TaK KaK OHM HaXOAATCA B NPOTHBOMOJIOXHBIX
dazax n*-yposHs. dnus Toro 4robbl paspuixjflollee B3aHMOJAEHCTBUE
(nyxneopun—xuciopon) 6p1I0 MHHHMATTBHBIM, A CBA3bIBatowice (HyKie-
otun—yrinepon) ocTaBaloch OMH3IKHM K MAKCHMaJBHOMY, YIOJ1 MEXIY
aToMaMH KHCIIOpPOna, Yrjlepofa M HYKJIEO(PHIIOM HOMXKEH COCTaBNIATHb
npubnusurensuo 106° (3Ta BETHYHHA paccHMTaHa TEOPETHYECKH U Hall-
eHa JKCNEePUMEHTANbLHO).

x
LY J——

AN

Nu

B TepMHHaxX Me3OMepHHM NPHCOeOHHEHHE HyKieopuna Kk xapOoHuIb-
HOH rpymnne npencrasifer co0olf nepexoj HECBA3bIBAlOlLEH 3NEKTPOH-
HOM napspl HykaeopHna K KHCIOPOAHOMY aTOMY KapOOHMABHOH IDYIbI.
3a cuet 3neXTpPoHHOH mapbl Hyxieoduna npoucxoautr obpazoBaHue Ho-
Bo#t o-cBA3u Nu—C, a v-3neXTpOHHaA napa cMeillaeTcs oT aTroMa yrie-
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pona K aToMy KHCopoZa (Tak 4T0 BOKDYT aTOMa Yriiepoaa OCTaeTcA
BOCEMb 3/IEKTPOHOB), T. €. TPHTOHANBHBI aTOM Yriepoxa CTAHOBHTCA
TeTpa3apHyYeckuM. B ToM cilyuae, xoraa HyxiaeodHun HeceT OTPHUATEND-
HBIA 37EXTPHYECKHH 3apail, NEPeNnpOTOHHPOBAHHE aHHOHHOrO TETpasl-
PHYECKOTO MHTEpMEAHATA NPHUBOMMT K OOpa30BaHHIO MONEKYJNbI CIIMD-
T4, SABNAKOWIETOCS KOHEUHBIM NPOAYKTOM DPEakUMK NpPHCOCAMHEHHA.

KapOonunbHas rpymnmna cnoco6Ha pearipoBaTh ¢ AOCTATOYHO 60b-
1LIMM HAaOOpOM HYKJ1eODKIOB; ee NaXke MOXKHO Ha3BaTh WIOBYIIKOH Hy-
xneodpunos». Camu HykneodHibl MOXHO DPa3feNnuTh Ha [ABE I'PYyNmbI:
1) Hyxieodpunnl, HecyllHe OTPHLATENLHLIM 3apsn, W 2) HedATpanbHbIE
HYKITeO(HIIBI. ’

IlpaMepaMu aHHOHHBIX HYKICODHNOB MOryT CHYXHTh IMIPOKCHN-
nod OH ~ (nanpuMep, rHAPOKCHI Kains), ankoronat-HoH OR(™) (o6pa-
3yeTcs NMpH B3aHMOIEHCTBHH WIEIOYHOrO MeTasuta co cnaprom). Ilpuse-
A€M TaKXe HECKO/IbKO NMPHMEPOB HYK/IEO(HIIOB, COACPXAUIHX YITIEPOq-
el atoMm: umaHua-HoH (KCN), xapOaHHOHBI (CONpPMKEHHBIE OCHOBA-
Husa). Haubonee NpocThIM aHHOHHBIM HYKNEOGHIOM ABIACTCA THAPHI-
HOH, 3a CYET KOTOPOrc W MPOHCXOAHT BOCCTAHOBJIEHHE KAPOOHMIIBHOM
IPYNNbI B CHHPTOBYIO. B KauecTBe MCXOAHBIX COENMHEHMIl, reHEPHPYIO-
HIAX THOPHO-HOH, Yalleé BCEro HCHONb3YIOT ruApHObI MeTawios: LiH,
NaH, LiAlHj. '

H(:j:(_) H;O:
RO:(") ROH
N=C:") NH;
R;C:")  RNH,
H(-)
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HefiTpanbubiMU HyKneopuiaMu SABIAIOTCA BCE COENHHEHMS, CONEp-
Xalllie reTepoaToM, CIOCOOHBIA CNYXHTb JOHOPDOM HECBA3BIBAIOLICH
IMEKTPOHHOM mapsi. K KucnopoacomepkaluuM HYKI€ODHTIAM OTHOCAT-
¢, Hanpumep, Bona U cnupThl (ROH), a x azorcoaepXaumMm HyKkiieodH-
naM — TfepBHYHbIE, BTOPHUYHLIE, TpeTuuHbie aMuHbl (RNH,, R;NH,
R3N) n ammmuax.

B Tex ciayuasx, Koraa Mbl MMEeM [efI0 C aHHOHHBLIM HYKIeO(QHIOM,
He crenyeT 3a0piBaTh O CYLIECTBOBAHHH MPOTHBOHOHA, OOBIYHO KaTHO-
Ha MeTtanna M 7, koTopwlit, 6yay4yH 371eXTpPOPUNAbHON 4acTHIEH, Koop-
OUHUPYETCA NO KHCIOPOAY KapOOHUNIBHOM I'pyNNb! M CO34AET AONOJHH-
TENBHYIO NONAPH3aLHIo, 00eryalomyio Hykieoduiy aTaky no yriepon-
HOMY aTOMY.

BBecTd abCOMOTHYIO WIKATY HYKJFEOPHIBHOCTH HEBO3IMOXHO, Tax
KaK OposBisieMble COCOMHEHHAMH HYKNeodHnbHbie CBOMCTBA B 3HAYH-
TENBHOH CTENEHH 3aBHCAT OT IMEKTPOOHABHBIX CBOMCTB frapTHepa. Msi
MONbITaeMCA NHINL HallTH OOLIYIO 3aKOHOMEPHOCTSH, CPABHMBas 3HTAb-
MU peakuH#i npHcoedHHEHHUA K KeToHaMm crupToB (ROH), nepammmx
amuuoB (RNH:) u cumipHO#l xucnotsl HCN.

A H, xxaa/mon
s
R \ ot /093
/C =0 + edon = P +55+8
R2 Re “OH
1
R \ - Q’\ /NP3
C==0 - QJNHZ - /c\ 0a +3
el Q2 “on
91\ 3
R \ /»N
/C.-=O + HCE=EN - - /C\ —15 —a
R2 2 OH

TIpuBeneHHBbIE IPUMEDDI TOKa3LIBAIOT, YTO PABHOBECHE TeM OObLIe
CABHHYTO B CTOPOHY 00pa3oBaHMs alayKTa, YeM Jierye HecBA3bIBAIONas
3/1EKTPOHHAA Napa MOXeT DbLITh NpenocTasiieHa 118 0O0pa3oBaHus CBSi-
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34 Yrjiepol SBISETCA JIYYIWIHM Hyki1eohHI0M, 4eM a30T, KOTOpbiff B
CBOIO Ouepenb JIYYLIHH HYKIEeOhHN, 4eM KHCIOpPOA.

B panpHefiinemM Mui paccMoTpuM Gomee noapobHo npobaeMy cTa-
OMILHOCTH 3apsXKEHHOr0 MHTepMeaAHaTa. 3dech JUIIL 3aMETHM, YTO A0
HACTOAMIEr0 MOMEHTA Mbl OOCY)KAANH PABHOBECHE MEXIY HMCXOAHBIM
peareHTOM M HHTEPMEIHAaTOM.

OTmeTHM, YTO anetasiu, obpa3yrouvecs B pe3ynbTaTe NPUCOEAMHE-
HHS OBYX MOIEKYJ! COHPTa, MOrYT ObITh HCNONL3OBAHbI AJIA 3RLLEMTHI
KETOHHOM ¥ anbAEerMOHON Ipynn, ApuYeM pereHepauns KapOOHHMIBHON
rPYONBl BEChMA NPOCTa M MpeAcTaBiseT coOoiff KUCTOTHBIA TMAPOIH3.

5. 3ammTa H pereHepaLns

IIpucoenunesne K KapOOHHMIBHOM Tpylme OBYX MOJEKYN cOHpTa
ROH npsBoauT K oOpaszoBanuuio auetaneii. [Ipucoenunenue nepeoit Mo-
NeKyNibl CIMPTA KATANH3UPYeTCcs KHCIOTAaMH; YBEJIHYCHHE MOJIAPH3ALMM
KapOOHUNBHOMN rpynnkl obnerdyaeT HyKN1eopHUNLHYIO aTaky Mo yriepony
KHCJIOPOJHOMY aTOMY CIMpPTa. AHAJIOTHYHBIA NpPoNece NPOMCXOOUT Npu
NPUCOENMHEHNH BTOPOH MOJIEKYJIbI CIIMPTA H OKCOHHEBOMY KATHOHY,
o6pa3oBaBuIeMyca B pe3yibTaTe OTIMEIUIEHHST MOJIEKY/bl BOABI OT f10-
TyaueTants.
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KatanusupyeMmplii KUCTOTAaMH mpolece o00pa3opaHuMs auneraied
BIJIIOYAET OTUIEIUIEHHE MOJIEKYJIbl BOABI; [IPM 3TOM YC/IOBMS, IIPH KOTO-
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PbIX NPOHCXOAMT NErMAPATALNSA, CNOCOGCTBYIOT MPEBPAILUEHHIO MPOM3-
BOJHBIX KapOOHHNBHBIX COEAMHEHHN B aueTalH.

Beck mpomecc npencTaBnsieT coboil nocCnenoBaTENBHOCTH OOGpaTH-
MBIX peakumii. B 3TOM cnyyae K HCXOZHOMY COCTOAHUIO (KapOOHRIBHO-
MY COeIHMHEHMIO) MOXHO BEPHYTbCH M3 KOHEYHOro (aueTans) nyTem rui-
ponH3a B KHUcJioN cpene.

6. IMonayueHne PAIIHUHBIX METANIOOPraAHHYECKHX
MPOU3BOAHLIX

PaccmoTpuMm bGonee noapobHo Mcnons3oBaHHe kapbaumonoB R~ B
xayecTse Hykneobuna. OHu MoryT ObITH MONyHYeHbl TPEMS OCHOBHBIMH
MeToaaMH:

1. OTwmennenneM NpPOTOHA OT yraepoaopora RH npn HOMOMIH OCHOBa-
HHSA, [IPHYEM OTPBIB IIPOTOHA OT AUETHAECHOBOrO YrjIepOAHOrO.aTOMa
poMcXoauT GBICTPO, B TO BpEMA KaK OTILEN/ICHHE IPOTOHA OT TpPH-
FOHAIIBHOIO YrAEpOaHOro aTtoma (AIKeHbl) HIH TeTpa’apHuecKoro
(ankaHbl) OPOMCXOOHT MENJIERHO.

2. Peakuueit obMmena ranoresa X Ha ojHOBaNeHTHBUE MeTana M B an-
Kurajnorenngax RX.

3. BeeacHueM ABYXBRJIEHTHOI'0 METalila, HalnpHMeD MarHus, No CBA3H
R—X B anxkuirajoreHdaax.

1) RH + B> == R() + BH
2) RX+ R°'M+=2=RM +R’X
3) RX + M == RMX

HyxneodunbHoe npHcoeiMHEHNE, KaK NIPABHIIO, NpeacTaBnseT coboi
ObICTPYIO peakiMIO IO CPAaBHEHHIO ¢ «MEVICHHBIM NMEPEHOCOM» TIPOTO-
HAa H MEMJICHHYIO 110 CPaBHEHHIO ¢ «OBICTPBLIM NEPEHOCOM» NPOTOHA.
He3aBHCHMO OT TOrO, YTO NPOHCXOOUT — HYKIEO(PWILHOE MPHCOEAUHE-
HHE WIH NEePEHOC NPOTOHA — CKOPOCTE PeakLMH OMNpeneisiercs BeIH4n-
HoM pK,; KMCNOTBI, CONPSIKEHHOM ¢ OCHOBaHHeM, KOoTopoe obpa3syercs
B pe3ynbTaTe 000HX NpPOLECCOB; TakuM 06pa3oM, Haubonee BLITOAHBIM
sBisgerca obpasoBande camoro cnaboro ocuosanus. Ilpeanonoxum, Ha-
NpHMep, 4TO aUETHNIALETOH pearupyer ¢ coeawHennem R(™’. Ecmu
R{™) — mykneodun, To B pe3ynsTaTe peakUHM MpHCOeNHHEHHS 0Opa3sy-
ercs ankoronaT. B ToMm cnyuae, korma R!™’ nosefer ce6s xaKk ocHOBa-
HHe, NEPEHOC NPOTOHA COMPOBOXAAETCH OOpa3oBaHHEM 3HAYHTENBHO
Gonee cnaboro conpsikeHHOro ocHoBaHHA. BTopoit npouecc Gyner npe-
obnanath, 4yTo ¥ Habmoxaerca Ha nmpakTuke. IlepeHoc npoToHa cBsA3M
O—H wumu X—H, rae X — ranoreH, Taxxe NPOMCXOAHT OHeHb Obi-
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c¢Tpo. Tak, nNpH B3aUMOIEHCTBHH KETOCMHPTA ¢ METAIOOPraHHYECKHM
coenuHeHHeM RM mepeHoc mpoTOHa NpoTeKaeT OwIcTpee, 4eM peakiuus
HykneodunbHOro npucoennHenus. HanpoTtus, B ToM cnyvae, xoraa cy6-
CTPAaTOM SMIBJIAETCS aUETOH, PeaKuusi HyK1eO(QHNLHOIO NPHCOEIMHEHHA
HaeT ObicTpee, 4eM nepeHOC NpoToHa. MMIMeHHO Tak H NPOMCXOOMT Ha
NPaKTHKE.
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BTopo#t MeToa NMONyYEHUS METAUTOOPraHHYECKUX COSAUHEHHUHA npen-
cTaBnser cobolt peakuHio obOMeHa aToMa ranoreHa Ha aToOM MeTaJua;
CKOPOCThH 3TOr0 NpOlecca UMeeT TOT XK€ DOPAHOK, YTO H peaKuHst Hy-
kneodunsHOro npucoeauHenus. Ha npaxTHke 3TOT MeTOH 4alle BCero
NPHMEHAIOT [UTA MOJIYMCHHA JINTHHOPTAHWYCCKHX COEAMHEHHH H3 Opom-
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WM HOLAJKaHOB, 4 HHOrAAa M3 XJOPAJIKAaHOB (HO HM B KOEM ciydae He
u3 $ropasnkasos). JIMTHHOpraHUYdeCKHe COEAUHEHHA CYIIECTBYIOT B BHAE
onuromepos (RLi), (roe n obwryHo paBHO 4—6).

MR, RMgBr, (RLi),, (R2CuLi), u 1. 1.

Opranoxynparsl, THna R;Culi, Takxe nonyyaioT B BHIE OJIHTOMe-
poB (R>CulLi),.

B peaxumnsax npHcoeIHHEHRHs MeTaITIOOPraHMdecKux peareHToB (RM)
C KapOOHWIBHBIMH COENHHEHHASMH KaTHOH MeTaslia M) (unn M‘"“)
B3aHMOJENHCTBYET ¢ KHCIOpodoM, a kapbamuoH R'”’ mpucoegmusercs’
no yrjaepony KapborwibHOM rpynnbl. O6pa3zyercs TeTpadIpHUECKHiH OT-
PHLATENLHO 3apsOKeHHbIM MHTepMenauaT. [IpH BbiOe€EHHH MPOAYKTOB
peakuMH MPOHCXOJHT 3aMeHa KaTHoHa MeTanta M*) ua npoTon (peak-
U KHCJIOTHOTO MMAPONW3a), T. €. M3 aNKOroasTta (aIKOKCHAa), ABMIAIO-
MIErOCA NPOMEXKYTOYHbIM COEQHHEHHEM, OOpa3syerca CHUPT (MIA Kax-
OOH H3 ABYX IUIOCKOCTEN NpHBENEHO NO OJHOMY 3HaHTHoMepy). Takum
006pa3oM, BTOpHYHBIE U TPETHYHBIE CIIHPTHI MOXKHO MOJYYHTH peakumei
NPHCOENHHEHNST METAIOOPraHHYeCKUX COCAMHEHHH K aJbIerumgaM M
KeTOHaM.

o(—)M(+) OH
91\ 3 ’ H$o+ ,
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B kxauectBe MomenbHOH Obina BhiOpaHa peakumsa dopManbaeruga u
METHUINTHA, s KOTOPOi ObIIO PacCcUMTaHO, YTO B MEPEXOOHOM CO-
CTOSHHMHM KaTHOH JIHTHA B3aMMOIEHCTBYET ¢ ABYMS LEHTPAaMH, HECYLIH-
MH OTPHLATE/ILHbIA 3apsid, — aTOMOM KHCI0poAa XapGoHubHoO#M rpyn-
nbl M aTOMOM Yriepoaa METHIEROBOH rpymnbl. B npouecce peaxuuu
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NPOUCXOAMT BOCCTAHOBJICHHE XapOOHHJILHOW TIpYyNNbi, OQHAKO yron
mexay cBuazaMH C—O u C—C octaetcs tynsiM (106° — 94°). Vraepon-
HbI aTOM KapOOHHMIBHOM FPYANBI CTAHOBHTCS TETPA3APHYECKUM; IIpH
3TOM npoucxoaut cMmellenne cBsded C—H no obe cTopoHb! yraepon-
YIJIEPOJHON CBA3H.

7. AKTHBMpOBaHHAS METHJIEHOBasl rpynna

Kapbaunonsi, cnocobHeie pearnpoBath ¢ KapOOHHNIBHOM TpyNnoi,
MOXHO TONYYHTBh IYTEM MepeHoca NPOTOHA, OCHOBaHHE OTILENJIAeT
OPOTOH OT CONpPSKEHHON ¢ KapOAHMOHOM KHCIOTHI. [ TOro 4Tobsl
CABMHYTHL paBHOBeCHE B CTOPOHY oOpa3oBanus kapbanmona R™):

RH + B¢ = R + BH

Hano, 4ToObl Mosiekysia RH uMena mocTaTOYHO BBICOKYKO KHCIIOTHOCTS,
T. £. ReOOXOAMMO cTaOHIH3IHPOBATL CONPAXEHHOE OCHOBaHue — Kapba-
HuoH R¢7),

TIpMCYTCTBHE HEKOTODBIX AKUENTOPHBIX 3aMecTUTenelt (0003HauuM
nx OykBoit A) obecneunBaer Taxylo craGunusaudio. [IpuBeneHHas HHXKe
TabaMua QEMOHCTPHpYET MOBBiilleHHe KucnoTHocTH C—H-cBszu npu
NOSIBIEHHH Y aTOMa YIAepoJaa OJHOr0 H OCODEHHO ABYX AKLENTOPHBIX
3aMecTHTeneif A tuna anerunsHoi —COCH;, a¢pupnoit —COOR ' unu
HUTpUNBHOR —C = N-rpynnsl.

RH pK,
H;CCH; 50
H;CCOCH; 20
H3CCOOC:Hs 25

RH pK,
H3;CCN 25
H,C(COCH3), 9
H:C(COOCHs), 13
H,C(CN), 11

Takue 3amMecTHTeNM, Kax ramoreHel ¥ HuTporpymna NO;, Takxe oT-
TATHBAIOT Ha cebs 3MIEKTPOHHYIO TNIOTHOCTH. B KauecTse mpuUMepa mpu-
BEIEM HECKO/ILKO .IPAHHYHBIX POPM (B TEPMHHAX TEOpUH pPe30HaKca),
CrocoBHbIX CTaGHIH3MPOBaTh KapOaHHOH Gnarogaps HaJIMYHIO OIHOTO
M3 Ha3BAaHHLIX BBILIE 3aMECTHTENICH; NpUYEM At TAKOTO 3aMeCTHTeNs,
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KaK HHTPOrpynna, NPOHCXOAHT HANOXEHHE ME30OMEPHOTO H WHAYKIMOH-
Horo 3¢dexron. Coenunennst knacca HaCA'A? Ha3wIBAIOT COCHHHEHUSA-

8 G 6 5"
| -~ |

© c.
oW v

MH C AKTMBHPOBRHHOH METHNREHOBOM TPYMION ¥ 4acTO MCMONL3YIOT AR
nonyuenus xapbannonop tHna (T)CHA'A?. Hanpumep, MajoHOBBIH
adpup H,C(COOC;Hs): comepksuT akTHBHDOBAHHYIO METH/ICHOBYIO
rpymny ©Onarogaps NPHCYTCTBHIO OBYX  CIIOXHOIDHDHBIX  'DYII
—COOC;H;s.

B cneayroitieif riiaBe Mbl pacCMOTPEM Ooee noapobHO MPUUMHBL axk-
Tupauun  cB3n  C—H  cocenuumu  xapOOMHNBLHLIMHM  IpyNIaMH
(A = COCH3; unu COOC;Hs).

8. JecTabuaM3alHA TeTPadJPHUYECKMX HHTEepMeaMaToOB
B peaKUMAX HYKACODHILHOrO MpUCOoeTHHEHUS

BepHeMcs K PacCMOTPEHHIO OTPHUATENBHO 3aPAXEHHBIX WM Held-
TPaNbHBIX TETPa3dPHUYECKHX HHTEPMENHATOB, 0Opa3ylomMXcs B Pe3yiib-
TaTe NMpHcoenHHeHHA Hykieoduna Nu k kapbonunbHoit rpynne RCOY.
B Takux HHTepMegHaTax 3JIEKTPOHHAR mapa, MpUHECEHHan HyKieohu-
JOM, CMellleHa B CTOPOHY KHCIIODOOHOrO aTomMa, KOTOPBIA Teneps
OKPYXKEH TpeMs HECBA3LIBAIOIIMMM 3NEKTPOHHBLIMH napaMH. 3a cueT
CHJ1 KYJIOHOBCKOFO B3aHMOZEHCTBHS MEXIY HHMM OOMH H3 YDOBHEH no-
poiiaerca. I1py 3TOM B TOH Mepe, B Kakol BO3MOXKHA aHTHNApANEhb-
Has OpHMeHTAanus Mexay cBasbio C—Y W HanpasieHHEM, B KOTOPOM
pacno/jiaraeTca 3Ta HeCBA3bIBAIOUIAA 3MeKTpOoHHas napa n(0), moxert
BO3HHKHYTL HBYX3JIEKTPOHHOE B3aMMOJcHCTBHE ¢ BaKaHTHBIM o*
(C—Y)-ypoBeM. Peub HAeT O B3aUMOOEHCTBHH =x-THNOa, T.e. O Do-
KOBOM mnepekpeiBanM# n (O)-opOutanu ¢ 3anmed nonet o* (C—Y)-op—
6nranmn. B ToM ciayvae, KOrga 3TO B3auMoaeiHcTBHe cTabunmampyer
(nonuxaer) n (O)-ypoBeHr, OHO BOBNEKAET M Pa3pLIXIAIONIYIO
a* (C—Y)-opbutans. Pe3ynbTaToM Takoro B3aMMOLEHCTBHS SBIAETCH
ykopouedue cBazd C—O u yanuBende cBasd C—Y, 4to obneryaer B
DanbHeilllieM pa3peiB nocieaneii. B TepMuHax Me3oMepuH paiHble rpa-
HHYHbIE CTPYKTYDPbl BHOCAT 3KBHB/ICHTHBIR BKIIaZ B pe3y/bTHPYIOILYIO

CTPYKTYpY.
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OueBHIHO, YOENbHBIA BeC rpaHHuYHON (GOpPMBI, B XOTOpPO#t ¢ TOUKH
IpeHHsi TeOpHMH pe3oHaHca cBa3k C—Y pa3opsaHa, Oyaer TeéMm BblllE,
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yeM OONBIIE CKIOHHOCTH aToMa Y HECTH oTpuumarenshmii 3apsa. C
npyro#t cTopoHbl, ecu cBsi3b C—Y yKe JOCTATOYHO ANMHHAA (HanpH-

Mep, B Tex caydasax, korga Y = Br wiuu I), To paspsis cBs3u Oyder eiue
Gonee erxuMm.

9. Peakumn nprcoeIuHeHMSI-DPArMeHTAUMA

Peaknun HyK1€0QHABHOrO HPHCOSAHHEHHUA HO KAPDOOHM/IBHOH rpynite
RCOY nu60 conpoBOXIalOTCA CMEILIECHHEM 3JIEKTPOHHON MJIOTHOCTH,
nubo mpuBOAAT K paspbiBy cBi3u C—Y. Peakuumn npucoeqHHeHHA Tpe-
OyloT yyacTHa XOpOWHMX HYKNeoQHITOB, HaNpUMep TexX, 4To ObLIIM nepe-

-

Q

q
—_— LM .
///C\\\Y ?,]/ \\\ﬁsﬂ
Nu



32 Inasa 1

R~

sc =0
vd e
SRR

yucnens! serue. Ilpouecc ¢parMeHTalHH MOXET NPOTEKATh OOHOBpE-
MEHHO ¢ peaKiuell NPHCOCIMHEHHUs HIH IPOHCXOMHTH MOCIENOBATENBHO
U TpebyeT HalH4YMs SIerko yXxonsied rpynmnbl (ee HHOrAa HA3bIBAIOT HY-
kneopyrom). IlpumepoM xopouiero Hykneogyra, xapakTepHOH 4epToi
KOTOPOTO SBJIAETCH JIETKOCTDh pa3puiBa ¢pa3n C—Y, MOTYT CIYXHTDL an-
xoronaT-Houpl RO’ u ranorenun-uonnt X7’, ocobeHno uommn- u
G6poMun-noHbl. CnoxHele 3pupsl R'COOR? y ramoresconepxaruue
KHCJIOTBI NpeacTaBnatoT cobolt Haubonee noaXoAsiHe peareHThl Ans
npoBedeHus npucoednHeHus-GpparmenTanuu. Hanpumep, B3auMoae#cr-
BHE UHaHUI-HOHA (HyKieoduna) ¢ 3THNANETaTOM NMPHBOOKT K oOpa3zosa-
a0 H3;CCOCN. Tlpu 3TOM 3TUNAT-HOH Bener ceOsA xax Hykieodyr.

[o] O

T B

+ CN c._+ Eto

e
H 3C (o] 2% Hsc \CN

Peakuuto npHcoeaHHeHHA-GparMeHTauuH, B KOTOPOH IPHHHMAIOT
yyacTHe KapOOHMNIbHAs W aKTHBHPOBAaHHAS METH/IeHOBas TPYNnel (B
MPUCYTCTBHM OCHOBAHHWA, OTINEMUIAKOINErO IIPOTOH), HA3bIBAIOT KOHIEH-
caudeit KnniizeHa. B npouecce koHaeHcauMH co3maloTcs HOBBIE YIile-
POO-YI/IEPONHbIE CBA3M 3a cueT paspblea cBaseir C—Y (rae Y™’ — xo-
poiikii Hykieodyr).

Ph

Ph/wH\coza

e}

Konpencauns KiistitaeHa — 3T0 nepsblil OONLIION KNace XUMHYECKHX
peakuuii, IIAPOKO HCNONB3YEMBIX B OPraHM4eckoM cHHTele. PaccMmoT-
PHM MONEKy:y, NPHBEAEHHYIO Ha PHCYHKe. UYTO MOXET CAYKHTbH HCXO/I-
HBIM COEAMHEHHEM 118 €e momydeHusn? Paizienum 3Ty MoJeKyny Ha OBa
dparmenTa, Kak npennaraercs B ciny4ae @. Taxo#l nomxon, B HIBECTHOM
cMBIcTIe OOpaTHBIN CHHTE3Y, MOXHO HAa3lBaTh «PeTPOCHMHTETHUECKHM).
O6pa3oBaBimuecss GpparMeHTbl NMpeacTaBiaoT cobod BelecTsa, KOTO-
pbie cnocobHbl BCTYNATh B Peakuuio KoHaencauun Knsiisena, npusons-
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ulyro Kk 006pa3oBaHMIO YKa3aHHOTo coegHHeHHs. [TpedmylnecTBo pacusie-
HEHHA paccMaTpPHBaeMoO# MOJIEKy/Tbl Ha (parMeHThI, MpealaraéMoe B
cnyyae 6, COCTOMT B TOM, YTO IMoOjiydaeMmbie (parMeHTh! ABIAIOTCH
OOHMM H TeM Xe€ BeimlecTBoM. Ha npakTHKke AOCTATOYHO HOMECTHTH
pHp DEHHIYKCYCHOM KHCNOTHI B LIENOYHYIO cpeay, 4ToObl HauaaoCh
obpa3oBaHHe LENEeBOrO0 NPOLYKTA W pereHepauus ITHIAT-HOHA, KOTO-
pbifl CIYXXKHT 3J€Ch OCHOBAHHWEM.

Ph

~ €0/ €toH

o

3ameuanme. B nanbHeleMm s 0603HAYEHHS THIOTETHYECKMX PETPOCHHTETHUECKUX MPO-
LECCOB, NMPONCXOAAMIHX TOJMLKO Ha Oymare, OymeM ucnonb3oBaTh 0603Haue-
HHe =, YTOOBI HE NyTAaTh X ¢ peajibHbIMHA. Kak npaBuno, B pe3ynbTaTe CHH-
TETHYECKHX NPOLECCOB MNONY4YarOT ©Oonee COXKHbIE MONEKYNbl ¢ GonbUIMM
4HC/IOM aTOMOB YIepoaa, YeM B HMCXOAHbIX. HanpoTus, perpocuHTes npen-
cTaBaseT CoBoil mpouece JIOTHYECKOTO PACY/IEHEHHs MONEKy/bi Ha (parmeH-
Thl (CHHTOHB1) C MEHBIIMM YHCIIOM aTOMOB YIJIepOJa, Y€M B HCXOZHOM CO-
CHHEHHH.

Tak Kak B peaklusX npucoeauHeHus-pparMeHTauuM yoaleHue HyKne-
odyra Y MOXHO paccMaTpHBaTh OTAEABHO OT BXOXIEHHSA HYKIeodHna,
TO, cleaoBaTensHo, Monekynsl THna RCOY (Y = OR’, ranored) Mox-
HO CYMTAaTh AHANIOTaMH ANMNBHBIX CHHTOHOB (allwnuit-kaTuona RCO‘*)).
®opMaTBHLIA ananu3 (PeTPOCHHTETHUECKOE pAcuJICHEHHE) NMOKA3bIBaeT;
YTO peaKkiulH NpHcoeauHeHHA-PparMeHTalMl, B YaCTHOCTH KOHAEHCAUUS
Knsa#izena, npeacrasmiior cobolt B3auMoieficTBUe alMNILHOTO CHHTOHA
RCO'*) u xapbannona R{™). VIcxoqHbIM COENMHEHHEM LA MOTY4YEHUS
xapbaHHoHa B meperpynnuposke Knsaiisena cnyxuTt BemecTso, obnana-
luee aKTUBUPOBAHHON METHIGHOBOH rpynmnoif.

B 3TOil rnase npuBeneH nenbld pAd NpHMepoB oOpa3oBaHMS HOBOW
yI1epon-yriepogHON CBA3H MEXAY ABYMs LIEHTPAMH, OOMH H3 KOTOPbIX
3 Zux. 176
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ABIIAETCH AOHOPOM 3JICKTPOHOB, a apyro#t — #x axuenropom. Ilpu no-
JAyYeHHH CIHMPTOB H3 aJbAETHIOB H KETOHOB HOHOPOM 3N1E€KTPOHOB SAB-
JgeTcA HyKIeoHn, a akKUEnTOPOM — IeKTPOPUILHBIR yriepoa xapdo-
HUJIBHOHM rpynnbl. B peakumu xonaeHcaudn KnsifieHa B KayecTBe J0HO-
pa 3JIEKTPOHOB BBLICTYMAaeT KapOaHHOH, B KaueCcTBe aKuenrTopa
(bopmanbBO) — auMWIMK-KaTHOH. HMKe MBI pacCMOTPHM TakkKe peak-
LMIO BOCCTAHOBJIEHHA TMOPUIAMH METAJIJIOB, B KOTOPOH AOHOPOM NBNSA-
ercs ruapua-won H(™), a akuemTopoM — anbIerunb! H KeTOHBI.
19
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10. BoccTaHoBaeHME MADMAAMM METANIOB

Kax yXe oTMeyastoch Bblllle, NI MOJYYEHHST CaMOro MNPOCTOro
Hykineopuna — ruapua-nona H'™) — HcXoaHBIMH COeTHHEHHAMH CITy-
XaT ruAapHabpl MerannoB, Hanpumep LiH, NaH, CaH;, NaBHs uau
LiAlH,. T1pn B3auMOOeHCTBHA TMAPHA-HOHA ¢ KapOOHWILHOM rpynnoi
npoucxoaut ob6MeH KaTHOHA MeTa/uia Ha NPOTOH ¢ 0OpailoBaHHEM
CNHpTa — NEpPBHYHOrO, €C/IM B KayecTBe cybcTpaTa WCHOJb30BAIH allb-
IErH, ¥ BTOPHMHOIO, €C/IM ObLI B3ST KETOH.

WS e
‘\ —————/// CH H+ H
RE- \\ s _— 1 —_—r |
TS =0 £ L
r17 g2 T Soome g2 om
] ]!
R
Coeannenne k2 10%, M7 e ™
C¢HsCHO 12 400
(CsHs),CO 1,9
CsHsCOCH; 2,0
(H;C),C=0 15,1
(H,ChC=0 264
{(H:CuC=0 7

(H,C)sC=0 161

* NaBH4/u30-C<HsOH; 0°C

AHanu3 MpPUBEJEHHBIX BhIlIe KHHETHYECKHX NAHHBIX INOKa3bIBaET,
4YTO CYLIECTBYET BIIOJHE OMNpeneicHHas 3aBHCHMOCTH MEXAY aKTHBHOC-
ThIO COEOWHEHNS W €ro CTPYKTYpo#t. Tak, RanpuMep, anbIeruanl ropas-
o 6onee peakHHOHHOCIIOCOOHbI, YeM KETOHBI, YTO ABIIACTCA A0CTATOM-

o$- 0%~
/‘ClQ /ICIS\+ -
R H /! R2
H H RS
/éQ P -~ LQ
R H ]t /e al /2

HO OOIIMM NPaBHAOM 1A peakuu#t KapOOHHIBLHOM rpynnel. bonee Bbi-
COKYIO PEaKuHOHHOCNOCOGHOCTD AIbAETHOOB MO CPABHEHHIO ¢ KETOHAMH

MOXHO OOBLACHHTH pa3NHuHOM CTAaOHMNBHOCTBLIO KapOOKaTHOHOB: Tpe-
3+
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THYHBIe KapOokaTHoHb!l Oosee ycTOHYMBBI, YeM BTOPHYHBIE, KOTOpDbIE
B CBOIO O4epeab ycTOHYMBEE MEpBHYHBIX. M3BECTHO, YTO peakUuMOHHO-
¢nocoGHOCTL 06PaTHO MPONOPUMOHANbHA CTAOHIBHOCTH, CIENOBATENb-
HO (B TOM Me€pe, B KOTOPOIl NPABOMEPHO NPOBOAMTL AHATIOTHIO MEXKIY
KapboKaTHOHOM H YIr/IePOZOM KapOOHHNBHOM IpyNMbl, HECYLIHM Ha-
CTHYHBIN MOMOXHTENAbHBIA 3apsAf), MOTHYHO ObLIO OBl OXHAATB, YTO
anpherdnbl Oynyr BecTH ceOd kak OoJiee CHNMBHBIE 2IMEKTPODUIBI MO
CPaBHEHHIO ¢ KeTOoHamH (oGpasyiouMecs B 3ToM cinyyae kapbokaTHOHBI
6onee cTabunasHbl Oiaronaps HaHYHIO cBepXconpskeHus cpazeit C—H
rpynn R, R%, R? © BaKaHTHOH 2p;-OPGHTANBIO aTOMA yriepoaa, Hecy-

11ero 4acTHYHLI nonoXutenbHbid 3apan). Bewsodenon (C¢Hs):CO u
anerodpenon CsHsCOCH; (BTopas u TpeTbs cTpOKH TabmHubl) meHee
peaxiMOHHOCNOCOOHE], YeM COEIUHEeHHs, TIpMBEIEHHBbIE HHXKE, TaK Kak
dX KapGoHH/IbHbIE Ipynnbl CcTaOHAH3HPOBAHBI 33 CYET COMPSDKEHUSA.
Yro kacaercd UHKIOOYTaHOHA, TO CJieNYET OTMETHTh, YTO €ro TeTpa-
apudecKuit MHTepMeauat Gonee cTabuieH, YeM caMO COenUHeHMe (I
TpUrosasnsuoro yraepoga yron C=C=C HoJKeH COCTaBIiITL NIPHMED-
HO 120°, a B 4eTHIpEXWIEHHOM LHK/IE OH COCTaBaseT ~ 90°, moatomy
C HEPreTHYECKOH TOYKM 3peHMS OOonee BLITONEH TETPAINPUUESCKUEt yrie-

poa, roe yron C—C—C pomkeH cocraBiaTts Bcero ~ 109,5°), noaromy
NpH nepexone WHKNOOyTaHOHA U3 MCXOOHOTO COCTOAMHA B HHTEPMEIHAT
NPOHCXOAUT MOHHKEHHUE HANPAXKEHHS B €ro UHKITC.

H{MK/0OneHTaHOH MeHee aKTHREH, YeM LIMKIIOreKCaHOH; Mepexos yrile-
POJHOTO aToMa 1 B TeTpa3fpuueckoe COCTOSIHHE COMPOBOXKIAETCH Yac-
THYHBIM 3acnoHeHueM cBasdedt C(1)—C(2) u C(1)—C(5).



CO-epynna. Tlpucoedurenue u npucoedurexue-fipazmesmayus 37

11. OnncaHHe KOHQUIypaLHH ACHMMeTPHYECKOro
aToMa yrjiepoJa

IMycTs IpH aCHMMETPDHYECKOM aTOME YIJICpoaa HMEIOTCA YEThIpE

pa3uyHbIX 3aMecTutens 1—4. Ilpexiae Bcero Heob6XO0NHMMO yCTaHOBHTD
CTapuIMHCTBO 3aMecTHTeneit. [locne Toro Kak cTaplIMHCTBO YCTaHOBJIE-
HO, PAacCMATPHBAXOT PACNOJIOKEHHE 3AMECTHTENEH OTHOCUTENBHO OCH,
coeMHAIONIE aTOM yraepoja W 3aMecTUTENb 4, IpUYeM IOCHeaHHM
BCEraa NOMELIAOT MO3aaM yriepoaHoro aroma. Ecid, cornacHo crap-
WHHCTBY, 3aMECTHTE/IH pacnofaraloTcs Mo 4acOBOH cTpenke, TO yrie-
poaHbLIA aTOM HMeeT R-KoHpurypanmrwo (OT NaT. rectus), €cjid NpOTHB
4acoOBOM CTPENKHd, — TO TOBOPAT 00 S-kondMrypauuu (ot nar. sinister).

1

1
N\
/C——4‘
’," =P §
2 Py 7 3

> @
e e
" =% R
2

[Tpasuaa ornpeseneHUA CcTAPILUMHCTBE 3aMeCTHTedeH

PaccMaTpHBaOT aTOMBI, HENOCPEACTBEHHO CBA3AHHBIE C YIIIEPOAOM
{(XHpansHbIM LHeHTpOM). CTaplidM CHUMTAETCA TOT, ¥ KOTOPOIro HaH-
OonblUMi aTOMHBIA HOMED, H Jajee B NopsaKe yObLIBAHMS aTOMHBIX
HOMEPOB.

. Ecnu nBa ai‘oma, HETIOCPEACTBCHHO CBA3AHHBIC C XHPANBHBLIM LECHT-

pPOM, HMEIOT OAHHAKOBHIA aTOMHbBIN HOMED, TO NPHUHHUMAIOT BO BHH-
MaHHe aTOMHBbIE HOMEpa HEMOCPEACTBEHHO C HUMH CBA3AaHHBIX aToO-
MOB (T. €. aTOMOB, PAacCHOJIaralolIHXcs Yepe3 OBE CBA3H OT XHPaTb-
HOro LEeHTpa) ¥ T. A.

. MpuoputeroM obnanaer Gonee TsKENBIA U3OTOMN, HANPUMED TPUTHI

‘H crapuwe neiiTepus “H, KOTOpbilt B CBOIO Ovepeab cTapuie BO-
nopoga.
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4. AtoMmsl, oOpa3syiouse KpaTHbIe CBA3H, GOPManbHO paccMaTpHBAIOT
KaK TO e YMCJIO aTOMOB, 00pa3yrollMX NPOCTHiE€ CBA3M, HATPHMED
jamectutens —CHO 3xBuBanentreH rpynne — CH(OC),.
Ilpusenem npuMep OmMpene/ieHHSA CTapIUMHCTBAa 3aMECTHTeIEH.
XKeuckue ocobu Oypeix Bogopocne#t Ectocarpus silicosus Bwipabarsl-

BalOT B HHYTOXHOM KOJNUYECTBE (PEPOMOH, MNpHBJEKarOWH ocodeit

Mykckoro mnonma. ®epoMOoH HeHCTBYET B MOPA3IMTENBHO HH3KOH KOH-

HERTPAUMM (AKTHMBHOCTD MPOSBASET PACTBODP ¢ KOHUeHTpaumeil 20 nuko-

Mone#/n, T. e. cnepMaTo3zouasl cnocobHbl obHapyxuBaTh, 20 OTOENEL-

HBbIX MOJIEKYJI B CeKyRAy). Monekysna ¢epoMoHa 3kTOKapreHa Gopmysl

Ci1H¢ rugpupyeTcs OMHEMHAOM HCKIIOYMTENBHO MO GOKOBOM LenH, a

3aTeM [OABEPraeTcs O3CHOJU3Y, B DE3Y/ILTATE 4Yero NPOHUCXOAHMT pa3-

pbIB ABYX ABOMHBIX cBaleit C=C B CEMHWIEHHOM IHK/IE H B KOHIE KOH-

LOB MOJIyYaeTcs N3BecTHas AMKApOOHOBas KMCIIOTa, B KOTOPOK acHM-

MeTpHYECKHH aTOM yriepoaa mmeeT R-xoH¢urypanuw. Kondurypauus

3KTOKaprieHa moxKa3aHa HH)XXe B pPaMKe,

HN=NH
® ©
* +10y mlc/j'/—\/
COzH
@
H
- /
Y

Jluteparypa. Jaenicke L, Boland W. Angew. Chem. Int. Ed. Engl.,, 1982 .v. 21, p. 643.
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12. DHaHTHOMEPBb! W IHMACTepeoMepbI

B xavecTBe INpHMEpa PACCMOTPHM aXHPAJILHYIO MOJEKY/y anbieruaa
RCHO. IlycTh mnockocTh KapOOHUIBHON I'DYNIBI OEJIUT MPOCTPAHCTBO
Ha [BE€ YACTH; HA30BeM OJHY 43 HHX §i, a Apyryio re. B 3aBHCHMOCTH
OT TOro, KaK pachoJIOKEHbl 3aMECTHTENIM ¥ TPHUrOHANILHOTO Yrjiepojaa
(aTOMBI KHCIIOPOAA, yriepoaa B 3amecTHTele R u Boaopoaa B coot-
BETCTBMH CO CTApPHIMHCTBOM), ONPENESAOT HAaNpaB/ieHHE BPALLECHAA —
BIIPAaBO MJIH BIIEBO. g

/N

re

|
i
OH i OH
| ‘ |
1
S ' L
Nu/\\H i e /\w
3 E R
\

Hpurcoenunenne HyKIeopHNa K Taxofl MOJeKyjle NpHBOAHT X oOpa-
JOBAHMIO TOTO MJIH HHOTO PHRAHTHOMEPA (3€PXAJIBHOTO OTPAXKCHHSA) B 3a-
BHCHMOCTH OT TOr0, ¢ Kako#t CTOPOHBI OT MIOCKOCTH XapOOHMIBHON
rpynnel, re WM si, OH nogo#Aner. B 3TOM cliydae ropopaT, 4TO NAOCKOC-
TH re B Si JHAHTHOMEPHhI MO OTHOIUECHHIO APYr K OpYyry.

M HO i

/s~——> )

OH
\ M
M(-‘-)H(—) —_—>
OH
H
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PaccMoTpuM TakKe MOJIEKYTY ajbJernaa, coaepXauyl XHpabHbIi
ueHTp, R*CHO. lpucoenunerne Kk Hell HyK1eopHna MOXeT NPUBOIHTE
K 00pa3oBaH{IO OBYX RHAcTePeOMePHBIX aAAYKTOB B 3aBHCHMOCTH OT
TOTO, C KAKOH CTOPOHBI OT IUIOCKOCTH KapOOHHNLHON I'pynmbl MPOHCXO-
OAT aTaka Hykineopuna. B 3TOM ciiyuae roBOpAT O AMACTEPEeOMEPHBIX
IUTOCKOCTAX. DTO IMOHATHE MOXKET OBITH PACIPOCTPAHEHO HA BCe THIBI
asodubIX cBsaseit C=C, C=0, C=N u T. n. Hanpumep, npucoeanHeHue
THOPHI-HOHA K KapOoHUNLHOM rpynne xamdoprl (BOCCTAHOBIIEHHE) C
MOCNeAYIOWHM KHCIOTHBIM THAPOJH3OM (3aMeHa KaTHOHAa MeTajljla Ha
H * ) npuBoaMT K 06pa30BaHHUIO IHACTEPEOMEPHBIX CIIUPTOB. TakuM 00-
pa3oM, 10 OMpeHefieHHIo, CTEPEOH3OMEPh] ABJIAIOTCA JTHOO 3HAHTHOMeE-
paMu, b0 HHACTEpEeOMEpPaMH.

13. Acunmmverpuueckast 1,2-HHAYKLMSA

Be mnockocTH xapOOHHIBHOMN rpynmnbi, coaepxanied acuMMer-
pudeckuil aToMm yraepona (C,.), pa3nuylbi, ClegoBaTeNLHO, HYKIIEO-
¢un Gyner npeanoyYTHTEILHO PearupoBaTh MO OAHOK M3 HUX. bnaro-
[aps NPUCYTCTBHIO aCMMMETPHYECKOTO aToMa yriiepoia B «-fOJio-
JKEHHH K KapOOHHMJILHOH Trpylie B pPe3ynbTaTe MPHCOEIHHEHHA .
HyKleodHa TPOHCXOOMT OOPa30BAHHE HOBOTO ACHMMETPHYECKOTO
HEHTpa; ITO ABICHHE Ha3bIBAIOT MHAYLUMPOBAHHOK aCHMMeETPHEH.

B kauecTBe npuMepa paccMOTpuM KeTOH RCOC,,. Ilpencrasum
ero B npoekunu HoroMena, pacnosioxuB ock Baons ceaszn C(1)—C(2).

(o] Nu OH

il 1)NuH AN c {
/C\ * 2H* AN
1 C abc R C abc

Kak 6yayT pa3meliaThcs CDYNObI 2, b, C B pe3ynbTaTe NpUCOenHHe-
HUA nykineoduna? OCHOBHOe B3aHMOEHCTBHE NPOHCXOAHT MEXIY
HBMO yrnepona xapGouunbuoit rpynnet 1 B3MO Hyxneoduna
Nu‘~’, npuuem HBMO xapGouunbHo# rpynmbl obnanaer Gonee Bbl-
cokoit sHepruefi. B pesynbTaTte 3TOr0 B3aUMOAEHCTBHS IIPOMCXONHT
noumwxenne 3Heprun HBMO keToHa, 3a CHeT 4e€ro cOKpalaeTcs pas-
HuIa B 3Heprud Mexay HBMO xapOonunbeoit rpynnel 1 B3MO Hy-
Kieopuaa ¥ nepexomHoe coctosuue ctabmwimsupyerca. HBMO mo-
JKeT TaKkKe oOpa3oBBIBATBHCA 3a CHYET BAKAHTHOIO 7*-ypOBHS CBA3H
C=0, cHnbHO H3MeHeHHOro OJylaroJaps nepeKkphIBaHHIO C 0*-ypOB-
‘HeM oaHo#t M3 Tpex cBazen C(2)—a, C(2)—b, C(2)—c. Ta u3 3THX
cBS3ell, o*-ypoBeHL KOTOPOHK Oyner HauGosnee GIH30K 110 3HEPTHH K
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m*-ypoBHIO CBs3u C=0), aKkTHBHee BCETO BCTYyIAeT BO B3aHMOLEHCT-
Bue. O603nauuM 31y cBia3b G (Grande — Gonbmias). CeA3b, KOTOpas
MeHee BCEX YYaCTBYET BO BiauMopaeHcTBHH, HazoBem P (Petit — ma-
nenbKas), a Tperbio oOo3naumm M (Moyen — cpennss).

B npoexuuu HunloMeHa pacnofiokuMm cBasb G OEPHEHAHKYISAPHO
MIOCKOCTH KapOOHWABHOM rpynmsl [IpH atake Hykieoguna. (Hacto
pa3sMmepbl 3aMmecTHTeNa (a, b, ¢) onpeaensrOT INOCNEAOBATENbHOCTD
GMP-cBsizeit. C reomeTpuyeckoil TOUKH 3peHHA HaHOonee Bmiroa-
HO TaKO€ NePEeXOJHOE COCTONHHE, B KOTOPOM HAaHMEHBLIHH 3aMecTH-
Tenb P HaxoguTca B CUH-TIONOXKEHHH 1O OTHOUIEHHIO K paaukainy R
u asyrpandeil yron PC(2)C(1), C(Q)C(1)R cocraBnser npubiau3u-
TensHo 30°)

Ham octaercs numib ONpeaenuTh MOMOXKEHHA BXOOSLUEA HYKI€Oo-
GHLHON rpynnbl, 4TOOB! NOAHOCTHIO OXaPAKTEPH3OBATE MEOMETPHIO
nepexonnoro coctostus. HBMO keToHa HanoMHHaeT w*-opbOHTanb
e C=0, a Hykneodun aTakyeT aToOM Yrjepofa KapOoHHIbHOM
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TPYNnbi NOA TAaKuM TymbiM yrioM O—C(1)—Nu, npu koTOpOM CBsi-
3p(BalONlee NepekpbiBanue opOurtaned Nu u C(l) mMakcumanbHO, a
paspeixisionice Nu 4 O mMuauMansHo. Takum ob6pa3zom, Hykieodun
aTakyer KapOOHHABLHYIO rpynny ¢ TOH CTODPOHBI, Tll€ PacnOJIOKEHB!
samectatenn P u M, torna kak zamecturens G HaXOAHTCA NO APY-
Y0 CTOpPOHY IIOCkocTH. ITo mepe oOpasosanus cBasH Nu—C(1)

O
'Q

OO

NPOHCXONMT NHUpaMHaanu3anMs artoma yriaepoma C(1), a cBA3m
C(1)—0 u C(1)—R pa3BopaunBaioTci B TO NOJYNPOCTPAHCTBO, rae
HaXOOUTCA 3aMecTHTenb G, Tak 4To aAByrpasubit yron [O,C(1),C(2)
u R,C(1),C(2)] crpemutrcs x 60°.

Jilurepatypa. Anh N.T., Eisenstein O. Nouv. J. Chim., 1977, v 1, pp. 61—70.
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KAPBOHUNLHAR PYMNA.
EHONMN3ALNA. KOHOEHCAUUA MO MUXAINIO

Cea3pr C—H npu yrnepogHoM aToMe, HaXOOsMIUEMCSA B o-NOJIOKEHHH
X KapOOHMNBHON rpynne, XapakTePU3yeTCs CPaBHHTEbLHO BbICOKOMH KHC-
NoTHOCTHIO. TIpouecc eHOMH3auMH MOXKET KaTalH3HPOBaThCA KaK KHC-
0TaMH, TaK U ocHoBaHUsAMH. CyllecTBeHHas 0cOOeHHOCTH KAPOOHUL-
HOM Tpynmbl 3aKIIOYAeTCA B BO3MOXKHOCTH NPOCTOro IOMyYeHUA €HO-
NAT-doHa. EHONMBl H 3QUPBI €HONOB (HX YCTOHMHBbLIC MPOH3BOIHBIE)
ABIAIOTCA HHTEPMENMATAMU B BaKHEHIIHX peakuUAX, 00YCIOBIEHHBIX
BBICOKOHN PeaxllHOHHOCNOCOOHOCTbIO IBOHHOMN CBA3H M HyKJeOQHIBHOC-
ThIO YTIJIEPOAHOI'O aToma.

CoenrHeHHe, coAepKallee CONPSXKEHHYIO ¢ OBOWHOM cBA3BIO KapOo-
HHJIBHYIO RPYNNY, NPHHATO HA3BIBATH akuentopoM Muxasnsa. Peakuus
Muxa3isg OTKDhIBaAeT BTOPOM NyTh MONYYCHHS YriI€pOa-YrjiepoaHol cBs-
34, PaCCMAaTPHBAEMBblil B TAHHOM Kypce. 3Ta peakUHA NpeacTaBAAET Co-
boit nmpucoeanHedHe HykJaeodhHna Kaxk AOHOPa 37IEKTPOHOB K aKUENTOpYy
Muxasns. Bmecre ¢ HYKneoDHIbHLIM NPHCOESAHHEHHEM I10 XapOOHUIIL-
Hol rpynne peakuus Muxasns sBIfSeTCs NEPBOM cTaguel UMKIM3ALUH
no PoOuHCOHY — 3aMevaTeNnbHOrO METOAA [10JIYYEHHA CPEJHMX H 0CO-
6eHHO WECTHWIEHHBIX LHKIIOB.

1. Kero-eHoasHoe paBHOBecHe

TayToMepus (mpespaiieHue XKeTOHHOH QopMbl B eHONMBHYIO) npen-
cTaBsseT cobo¥ mepexol OQHOro M3 MPOTOHOB MPH Q-YrAEPOOHOM aTo-
Me K aTOMY KHCNOpOaa KapOOHW/IBHON IpYNIibl ¢ ONHOBPEMEHHBIM Iie-
PEHOCOM 3JIEKTPOHHOK napshl.

\ - ™
b —
...c) ~

/) |
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OOBIYHO paBHOBECHE CABUHYTO B CTOPOHY OOpa3oBaHMs KeTOHHOM
dopmbl. PaccuuTanHas pa3sHOCThL PHTANBIMA coCTaBaser nNpudIM3K-
TeNbHO 16 KKajI/MONL B TOJIbL3Y KeTOHHOH dopmbl. 'masHeiM daxkTo-
poMm, ofecneunBalOIUM COBWI DABHOBECHSA, UBAAETCH OOJee BLICOKA
areprua csa3u C=0 (179 kkayi/MoONb) N0 CPABHEHKIO C 3HEPruei CBA3H
C=C (142 xxan/monb). 11 HPOCTBIX KETOHOB KOHCTaHTa PaBHOBECHS
BapeHpyeT B mHTepBame 107 2—107°.

Keron K = {eHon]/(xeTon)

AlleTon 2,5-107°

MeTHIITHAKETOH 1,2-1073
JIMRIONPONKIKETOH 3,7-10°°

Linkno6yTaHon 0,55 102
LinknonentanoH 48-107°

LIHKIIOreKCaHOH or 1,2-107% go 4,1-10°°

(COFfIaCHO OAHHBIM Da3fIuu-
HbIX aBTOPOB)

2. KaTtanui xeTo-eHOALHOrG PAaBHOBECHA

YcTaHOBNIEHHE PABHOBECHS MEXAY KeTOHHON M €HONBLHON (GopMaMu
MOXET KaTaM3HPOBATHECA KUC/IOTAMH. CBA3BIBAHME NPOTOHA (H3 NpPO-
TOHHOHM KMCIIOTBI) MM B Oonee o6meM cnyyae 37neKTpOOHIa (KHCIOTHI
JIbtonca) aTOMOM KHCIOPOAa KapOOHHIBHOM IPYIIbI YCHIMBACT NONAPH-
samuto cea3n C=0. [lepexon anexkTpouoB oT o-cBsizu C—H K w-cBaA3m
C=C npuBoauT K 0Opa3oBaHMIO COMPSMKEHHON C E€HOJIOM KHCIIOTHI.

lo H+ (M+) ('DH
J
NN NP
’/lj (': +H*
H
D) ot
C\ C
—_— NN
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IMoxobHeiM Xe 00pa3oM OCHOBAHHA KAaTAIHM3IHPYIOT IIpeBpallicHMe
KeTOHHOW (opMBI B eHOIAT-HOH. OCHOBaHHE OTIIEIIAET NPOTOH OT Q-
YITI€EpOOHOI0 aToMa. EHOMAT-HOH TIPH 3TOM CTaOM/IH3MpYeTCs 3a cYer
nepexona 3MeKTPOHHOH Mapbl OT aTOMA yrilepoaa K aToMy KHCIAOpOoAa,
rae OTPHUATENbHBIN 3apal MOXET AOMOJHUTENBHO CTAOHWIM3HPOBAThLCS
3a cyeT 0Opa3oBaHHMA HOHHOM INaphl.

3. CTepeoxuMmusl M PeAKUMS CHOMIALMM

Pacumennsgemas cBs3b C—H npH o-yrnepoaHoM aroMe KeTOHa
IOJKHA ObITh OPHEHTHPOBAHA NEPNEHIHMKYIAPHO IUVIOCKOCTH (hparmMes-
Ta C—C=0. B enonax aAsofHas cBA3b 00pa3’yercs TOJIBKO B TOM CIy-
yae, KOrfa 3To He 3ampemieHo npaswioMm Bpenta (cormacHo xoTopomy
CYLIeCTBOBAHKE NBOHHOM CBA3ZM B BEPHIHHE MOCTHKA HANPAKEHHBIX TPH-
HMKIIHYECKHX COoelMHeHHHl HeBO3IMOKHO). MMeHHo mo3ToMy u3obpaxen-
HbIA HHXe OHKETOH He eHOMH3yercsa. IIpH eHONM3alUHH JUIHMHA CBA3H
C—O Bo3pacTaer, a anuHa cBa3H C—C yMeHBIIAeTCH.

o}

4, Tlpuumnbl ocnaGraenns ceasm C,—H B xeToHax

MonbiTaeMcs OOBACHUTH TOT 3KCIIEPHMEHTANbLHBIN (aKT, YTO KMC-
notHocTek cBA3w C—H npH nepexome oT yriesomopoda K COOTBET-
CTBYIOLIEMY KeTOHY ycHiMBaeTcs. KOHCTaHTAa KHCAOTHOCTH TpoliaHa
pK. cocraenger npubnu3nrenbHo 50, TOraa Kak 1A aueToOHAa OHa pas-
Ha 20. B coOTBETCTBHH C TeOpHEH ME30MEPHH MOXHO pPacCMaTpHMBaThb
pe30HaHC KEeTOHHOM He3apsoKeHHON ¢opMbi, coaepxkawmeit ceass C—H,
H aByX $HOpM, B KOTOPBIX BOOOPOA HeCeT NMONOKMTENbHBLIA 3apsajd, a
OTpHUATEALHBIA 3apAn cocpegoToteH nubo na yrrmepone, nHb6O Ha KHC-
opone.

s .. ]
o ‘o :0:

C - I l
e \c/ - \é_)/ - /C\c/

H#



46 [nasa 2

Tlono6HBIM ke 06pa3oM METOA MOJIEKY/IApHLIX opOHTaNe#H OnuchI-
Baetr ocnabnenue cpazu C,—H B pe3ynpraTe B3aMMOAEHCTBHS 3JICK-
TPOHHOH mapp! #-CBA3HM KapOOHMJIBHOA Ipymnbl Kak JOHOpa H o*-pas-

H *
o] JC‘H —

-0 A Tc=0 + /

peixnsiowieif opouranu cBasu C— H kak axuentopa. [Ipd 3ToM Hanpas-
nesMe cBssd C—H pomkHO ObiTh NEPHeHABKYNAPHO JUIOCKOCTH
KapOOHUBLHO! TIPyNINEBI, Tak KaK OaHHOE B3aMMOJEHCTBHE MaKCHMalb-
HO, koraa cBa3e C—H napannensHa ocgM aTOMHBIX opbuTameii 2p;
yriiepoga H KHcAopoaa

«5 mpeiran ¢ KOYKH Ha KOMKY. PaccyXaeHus MOM BOBCE He IO/KHBI C/I€dOBATHL
10 eAHHOMY IMyTH».
Imnedoxn. dparm. 24.

5. EHoasiTbhl B HX TOay4eHHe

ConpskeHHOe ¢ KeTOHOM OCHOBaHHE, 0Opa3oBaBLIeeCs B pe3ybTaTe
noHm3auun cBa3K C,—H, Ha3bIBaeTCA eHONAT-AaHHOHOM. JTOT aHMOH
cTaOHNHU3INPYETCA NMPEXAE BCEro 3a CYET ME3OMEPHH, TaK Kak OTpHIA-
TenbHbIA 3apal MOXET HAaXOAMThLCA KAaK Ha aToMe yriepojaa, Tak H Ha
aTOMe KHCJIOPOdA; EHOMNAT-aHHOH 10 CBOeMY IEKTPOHHOMY CTPOEHHIO
CXOlEH C aNMHIBHBIM aHHOHOM. Ho, pasymeerca, B OTJIHYHEe OT ai-
JIMTBHOTO aHMOHA ABE TPaHMYHbIE QOPMBI €HONAT-aHHOHA HE IKBHUBA-
JieHTHbl. PopMa, B KOTOPOR OTPHLATEILHBIN 3apAd HAXOQHTCA HA KHC-
aopoae, 6onee npeanoyYTHTENBLHA, YeM Ta ¢opmMa, B KOTOpPOH 3apan He-
CeT aTOM YIJIepoaa, C/IenoBAaTeNbHO, NOCAEHAHAs Haubonee peakuHOH-
HocnocobHa. (MHBIMH CJIOBaMH, B €HOJIATE yrjepoa — 0osnee cHNbHbIH
Hykjeobun, yeM Kucnopon.)

CH ; ~ _CH
PO FN )
HCH “eup - HzC/ CHy
| — :
VAN
2 9 e

(—)--/C\c/
I

[Mockonpky eHONAT mpeacTaBndcT coboit kapOaHHOH, ero 4acTo Hc-
OONb3YIOT A/IA NOJy4YeHHsT HOBBIX YIepod-yrJepOARBIX CBA3eH no a-



Kapboruavhas zpynna. Enoausayus. Kownodewcayus no Muxasawo 47

YyrJIEPOAHOMY ATOMY B PEAKUHMAX ATTKMIIHPOBAHUS HNH ALMIMPOBAHMA.
JJOCTATOYHO 3aCTaBHTEL €HOMAT pPearHPOBaTb ¢ COeAHHEHHAMH THna RX
umu R'COX, rae X — yxonfwiasd rpynna.

/C\c/'. \
/\\ R'cox ﬁ 1]
\ /C\c/ \R’ + x(_)
]
H H I: H
¢ . C—I —» 410
/ CHy
H
(o] [}

BhpINONHEHHBI# HENABHO CHHTE3 CaTHBEHA — YIJIEBONOPOAA, MONY-
yaemMoro 3 mnecen Helminthosporum sativum, — npencTaBaser co-
00t HMEHHO TaKYI0 BHYTPDHMONEKYIIAPHYIO PEakiuio 3aMelleHHs ¢ yda-
CTHEM Q-YTJIEPOAMOTO aToMa KapOOHHILHOM IPYNIbI, rie HHTepMenuaT
ABMIAETCA EHOMAT-HOHOM. Ha cxeme mpencTamiieHa MHIIG KTiodepas cTa-
aus peakuus. TPUNMKIM4ECKHA MPOAYKT B QajIbHeifllleM npeBpallaeTcs
B caTuBeH no peakuuu Burtura (C=0 — C=().

)
H —_— --H
(HyOIHC ° {HyC) HE, °
oTs CHy CHy

Kak oTMeuanoch Bblllle, EHOAT-HOHBI D0Jlee OXOTHO PearHpyloT Kak
HYKJIeODHIIBI C y4aCTHEM CBOEro YriIepOOHOro aToMa, a He KHCIIOPOIHO-
10 uedTpa. Obliee NPABHIIO COCTOHT B TOM, Y4TO €HONSAT-HOH BCTYymaer
B peakld}O MO yrjaepoay B OTCYTCTBHE CHELHANLHON CTabHIM3anHM B
TOM chiyuae, korna pK, CONpsKEHHOM KHCITOTHI He Hmxke 24. B npuee-
UCHHOM HMXK€ TIpMMepe NPH B3aHMOACHCTBHY ¢ ruAPHAOM HAaTpHA 00pa-
1yeTCs EHONMAT-HOH, PeaKUHOHHOCIOCOOHOCTL KOTOPOro MO YrAepOdHO-
MY UEHTPY BbILIE, YEM MO KHCNOPOAY, CEAOBATENBHO NPOAYKTOM peak-
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UMy sBnsaercs [(-xkeroddup. (Palmer D. C., Strauss M. J Chem. Rev,,
1977, v. 77, p. 1)

4) NnH
2)<MeO)2CO

+ MeoH

\ \

OpyruM obumM cnocoboM yCHIIEHHS PeakiHOHHOCIMOCOOHOCTH yrile-
POOHOro LEHTPa [0 CPaBHEHHUIO C KMCIOPONHLIM SBJISETCH TIPHMEHEHHe
NMPOTOHHBIX pacTBOpHTeEne. B 3TOM ciiydae rpaHuuHas ¢opMa eHONATAa
C OTPHMIATENBHLIM 3aPSA0OM HA KHCNOpoAe CTAaOMIM3HpyeTCa BOAODOA-
Ho#t ca3pio RO ... HS, 4T0 NOHWXKaeT peaKlMOHHOCNOCcOBHOCT ITOM
dopmel. (Le Goff E., Ulrich S. E., Denney D. B. J. Am. Chem. Soc,
1958, v. 80, p. 662.)

O6pasosanue S-KeTO3Hpa B NPOUECCE ANKHWIMPOBAHHA TPOHCXOOHT
yepe3 oOpazoBaHHe eHONATa. AJIKWIIHPOBaHHE H3OOKTWIGDOMHIOM AH-
apupa 1,3-1uxapBoHOBON KUCNOTHI TAaKXe NMPOTEKAET 4epe3 €HOJAT, No-
JiyyaeMbIll B3aMMOJAEHCTBHEM OHIGHPA C ITWIATOM HATPHA.

o o 1) NaOE+/ELOH
——

[
/\O/“\)Lo/‘\ Br /\0 0™

) A~~~

B TOM cnyuae, KOrIa peareHT ABJIAETCA HE TONbKO CHNILHBIM OCHO-
BaHHMEM, HO H CHILHBIM HYKIEOOWIOM, MOXHO OXMAAThL, YTO PeaKiHi
noAner no ABYM HAMpaBJeHHsM, B 3ToM ciyyae HabmogacTca KOHKY-
PEHUHEN MEXIY peakuHell HYKICOQHIBHOro INPHCOCAMHEHMA MO xapbo-
HHNLHOMY aTOMY yraepoga M oOpa3oBaHHeM €HONATA B pe3ynbTare
aTakd N0 a-YIrIIEPOAHOMY aTOMY TOTO X€ CAMOro PEareHTa, BhCTYNA-
LIEro Ha HTOT pa3 B POAH OCHOBaHMs. UMenHo Takmm o6pa3om npomuc-
XOAHT B3anmoneHcTBAe H-OyTHWuETHA (0Onazalomero HyxicoQHIbLHbLI-
MH CBOACTBAMH H SBIAIOLIErOCS OCHOBAHHEM) C IHK/IOrEKCAaHOM; NpH
ITOM oOpasyercsa 899 TpermuHoro cnupra H 9% uMKnorekcanona. Ta-
xo#i 3xcnepuMenT Obin nposenen Bionepom. (Buhler J D. 1. Org.
Chem., 1973, v. 38, p. 904.)
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Ecnu BMecTO H-OYTHWIAMTHA HCIONB30BATL MPpem-OyTHINHTHH, TO
COOTHOUICHHE NPOAYKTOB €HOAM3AUMH H NMPHCOCOHHEHHA WU3IMEHHMTCA H
CTaHeT paBHbIM 44 U 53% COOTBETCTBEHHO. DTOT 3IKCHEPHUMEHT IOKa-
1BIBAET, YTO MPem-6yTUNNIUTHA — Oollee CHIILHOE OCHOBaHHE, YeM H-
6yTunnuruii. JlaHHad 3aKOHOMEDHOCTH aBasercd obuleii: uem OGonee
pa3BeTB/eH paaukan R, TeM Bblllle OCHOBHOCTH JAMTHHOPraHH4ECKOro
coennHenua RLi: mpem-Oytunnutuii Oonee OCHOBEH, 4eM 6mMop-
6yTHINIMTHI, KOTOPLI B CBOIO ouepenb Gonee CHILHOE OCHOBaHHE, HeM
H-DyTHANUTHR. mpem-ByTHINHTHH cnocobeH NenpOTOHHPOBATH KHCIIO-
Tbl, HMetomHe pK, -S54 (HachblllleHHbIE YTJIEBOAOPOAbl), 86MOp-0yTHIITH-
THi — KHcioThl ¢ pK,; ~ 50, Toraa xak H-Bulj menpoTOHHpYET NHUIb
kucnoTel ¢ pK, MeHee 46. [Ipyrie meTa/utoOpraHdvecKie peareHtsl (Ky-
npaTthl # MardHHOpraHHYECKHE COEeIMHEHHS) NpedCTaBIAlOT coboili eure
6onee cnabGbie OCHOBaHHA.

BepHemca K KHCIIOTHOCTH YI/1epOA-BOAODPOOHONM CBA3M MpH «-yIjie-
POAHOM aTOMe KapOOHMABLHBIX COEAMHEHHH, KOHCTAHTA KHUCIOTHOCTH
kotopeix pK, 20. 3T0 oueHb cnabble KHCNOTHI HaXe N0 CPABHEHHIO
co cnupramu (pKs ~16) unu Tem Oosiee KapOGOHOBBIMH KHCIIOTaMHM
(pK, ~5). CnenopaTenbho, 4TOObI NPEBPATHTbL albIErHA HH KETOH B
€HOJIIT-UOH, HANO0 WHCIOJb30BATh CHIbHbIE OCHOBAHHA.

C 3TOi Uenbio Yallle BCero NPUMEHMIOT THApHA HaTtpHa NaH, amux
watpus NaNH: u aumizonpomunammun nutes LiN(u30-C3Hs),. Tlocnen-
Hee M3 NepeYHCIEHHBIX OCHOBAHHM 00/1anaeT pANOM CYLIECTBEHHBIX Mpe-
MMYILECTB: KOHCTAHTON KMCNoTHOcTH pK, 40, xopoiieil pacTBOpHMOC-
TbIO B QPraHHYECKHX DAaCTBODHTENAX W, KpoMe Ttoro, 6maromaps npu-
CYTCTBHIO 00BEMUCTRIX HIONPONMIBHLIX I'DYNN ABIAECTCA O4YeHb Cl1abbiM
nykneobhunem. Taxkum o06pa3oM, ydaercs YCTPARHHTH KOHKYDEHLHIO
MeXAY NpHCOEAMHEHHEM MO KapOOHWIBLHON rpynne ¥ OTILEIIEHHEM
NPOTOHA OT o-yIAEPORHOro aroma. [IpakTHYeCKH OHH3IOMPOMHIIAMHI
4 3ux. 178
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AMTHA HOMY4alOT peaxkuuel B3aMMOJEHACTBHA aMHHA C JIHTHAOpraHHue-
CKHM coenMHeHHeM (Hanpumep, OGyrunnutueM) B 3dupe (TT'd).

HaC oot
N cacH

3

l CH
e
'-"'T\c /ﬁ

. e
HN[CH(CH3)2] + Li CHyCH,CH, CHy e L|N[CH(CH3)2]2+

2 27273

+ H3C CH CHCHy

«XHMHS — 3TO XKH3HB B IPO3AbAX CHPeHH: OYPHbIc NEpeXoabl H3 POIOBOrC TyMaHa

' CKBO3b DAa3/I4Hble OTTEHKH CHRH K WICAPOCTH (GHONCTOBOro».
Ponge F Le Grand Recueil (Piéces),

Gallimard, Paris, 1961, p. 135.

6. DdHpLI eHONOB

ITo cBOHM cBolicTBaM 3¢HpPHl €HONOB CXOAHbI C EHAMHHAMH, TaK Kak
OHH H303JIEKTPOHHBI: 3bHpBI eHONMOB coaepXaT ABOAHYIO cBA3b C=C
C NOBBIUIEHHOHR 371eKTPOHHON MIOTHOCTHIO. B cOOTBETCTBHH C Teopuel
pe3oHaHca cBo6GoaHas 3/IEKTPOHHasA napa NeNoKaJM30BaHa Ha KHCIOPO-
e U YIepoJie U CMellleHa B CTOPOHY yriepoaa, Torga C=C-cBA3b Tak-
K€ NONAPH3OBaHA, NPHUYEM 3IEKTPOHHAA INapa CMellEHA B CTOPOHY f3-
YIJIEpOOHOr0 aToMa.

(‘_. ., . O
M < \.. Z N\
\C= C/ R e (-)'c_—c/ R

/ \ / N\

Peakun# >QHpOB €HOJIOB MOXHO pPa3bHThL Ha uerbIipe OCHOBHbIE

IPYIbI. -

1. TlonuMepu3sanys B NMPHUCYTCTBHH KHCAOT JlbroHMca.

2. KuMcIOTHBIH MEIOPOIN3 ¢ pereHepandedl KapOGOHHIBHOIO COeqHHEHHS,
NpOUM3IBOAHEIM KOTOPOTO ABAAETCA 3QUp eHoa, Hid ¢ o6pa3oBaHHeEN
anetanell B pe3ynbTaTe MPHCOSAMHEHHA MOJIEKY/IbI CNHPTA.

3. Araka 3nektpoduna no B-yrnepoiHOMY aTOMY, MPHBOIALIAS K peak-
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UMH MPHCOCOUHEHHUS (MHOIAA C NOCAEAYIOIIMM IHMHHHPOBAHHEM) H
(uM) K peakuuH 3aMeulIeHHs.
4. IluxyaonpucoeauHEnNe. ’

or
( |
BF3 . ~
Sy
\ OR —,,L _T'—T'—X
C=—=C H
/N & TR
E—C~—C —X
&8 eé rlt
|t
_c_.c..__
[
A—8

U3 >$upoB eHoONa 4acTO HCMONBL3YIOT BECbMA [ELIEBbLIA IUTCHIPONHM-
paH. Peakuuu proporo Tuma co cnupTamMu ROH, karanu3npyeMbie KHC-

]

noraMd, OPHBOAAT K 00pa30BaHHIO aueTasnei; HOCNEHHION pEeakHHIO
MOXHO PacCMaTpHBATh KaK METOI 3alHTBhl MHOpPOKCUABHOH Tpynnsl B
CUHpTax.

7.. Konpurypaumus €HOJIOB U PHPOB €HOJIOB

Exons!l W 3QHUPBL €HONOB MOXHO PacCMaTpHUBAaTh Kak MPOH3BOAHBIE
JTHIeHA. PacCMOTPHM 3aMeCTHTENH MpH OABYX aTOMax yrjepoga Io
paiHble CTOpPOHBI ABOMHON cBa3d C=C M pacnonoxuM HX B NOPAAKE

OH a ¢ OR
b d

crapmmHcTBa. [lonyuuTes nBa tHna crpykryp: 1- w 1'-yuc (mo omny
ctopoHy och C—C) uanu 1- ¥ 1’'-mpanc (no obe cropount ocu C—C).
B nepBom cnyuae rosopaT o Z-koHOHrypauMu (OT HEMENXOro ¢joBa
zZusammen — BMECTe), BO BTOPOM — O E-koH®urypanns (0T HEMELUKOro
entgegen — oTAenbHO). CTAPHIMHCTBO 3aMECTHTE/CH Onpeneserca Te-
MH )K€ NMPABHJIAMH, YTO H A R- H S-KOHOQHTYDalHH PH aCHMMETDHYE-
CKOM aToMe yriepona.

A
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INpumenuM 3TH npasuna x Z-edony Gytanona. Ilpu ondom M3 aro-
MOB yriepoja ABOHHOMN CBA3M HAXOAMTCA BOAOPON H METHILHAs pyn-
11a; npuopaTeToM obnanaeT nocnenuss. Bropo#t atoMm yrnepona caazaH
¢ FHAPOKCHNILHON M METHNBLHOR rpynnaMu; B AaHHOM ciydae MPMOPHMTET
otaaercad (QYHKUHOHANBHOHN KMCAOpoacodepxallell Irpynne, MOCKOALKY
aTOMHBIA HOMEp Kucnopona Oonbliie aTOMHOIO HOMEpPA yriepona.

T

~

™ o S
—-— =) = =)
W, 7 Ny 2

8. Peaxuwnn Muxazas

CyGcTpaTaMu B 3TOH peaklMH CIYXKaT CONPSOKEHHbIE A/IbACTUb]
HAY KETOHBI, KOTODbi€ HA3BIBAKOT akuenropamMu Muxasns. JJonopom
Muxasns, Kak paBuiO, SABISETCA KakoH-TnOO HyKneopun — eHONAT-
HOHbI, KapOaHHOHBI, MOJIyMeHHBbIE W3 COeAMHeHWH ¢ AKTHBHPOBAHHOMU
MeTHIIeHOBO# rpynnoi. Howas yrnepoa-yrineponnas cBaidb obpaizyerca
MEXAY TOHOPOM W BTOPLIM WU UETBEPTHIM YIIEPOAHbIM aTOMOM akK-
uentopa (Mbl BO3BpaulaeMCi K mpobiieMe perHocenekTHBHOCTH). Ilep-
BbI THN peakuM#i npeacraBnseT coOOM NPOCTOE NpPHCOEHAMHEHHE MO
xapOouunsHO# rpynne. O peaxiMud Muxasns rosopaT B TOM cnydae,
Xoraa Hykneodul (IPHCOeARHAETCA 1O YETBEPTOMY YIJIEDOAHOMY 2aTOMY
aknenTopa Muxasns. ITa peakUWA HAXOIHT LIHPOKOE NIPHMEHEHHWE, No-
CKOMIBKY C €€ MOMOUIbI0 MOXHO MOJIVYHTh HOBYIO YI/IEDO-YIACPOAHYIO
CBS3b, T. €. YIAJHHUTbL LeNb.

B pesynbTaTe npHcoenuHeHHs Hykieopuna no C, HenpeaenkHOFO
KapOOHHNBHOTO COCMHHEHUA I1EKTPOHHAA Napa nepemMeriacTcs oF yrie-
pona XOHOpa X KHCIIOPOOY akuenTopa; NBMKYLIeH CHnoR 3Toll peaxunu
sBneTca o6paloBaHHe HOBOH yrnepoa-yrieponHoft ces3y (aHTan, dax-
TOp He menee 80 xkan/mons). Takol sHTanwnuiubId daxTop Gonee yem
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goctaToued, 4To6bl CKOMIIEHCHDOBATH YMEHbUIEHHE 3HTPOINMH npH 06-
pa3OBaHMM OOHOM 4HACTHUBLI H3 IOBYX.

3Ta peakuus, OTKpoITan MuxasreM B 1887 r., CIyXHT npeKkpacHol
WIHocTpauuelf ero TeopeTHYeckoH KOHLIENIHH.

Jurepatyps. Mickael A. J. Prakt. Chem., 1887, Bd. 35, S. 9.

9. Apryp Muxaim

ApTYp MHEXais — BeIHKHA aMEPHKAHCKHH XMMHK -— DPOOWICH
7 asrycra {853 r. 8 Byddano. B 3Tom ropose oH 3aKOHYHJI IIKONAY H
B 1871 r. nponomxun ceoe obpazopaHue B bepiIHHCKOM YHHBEPCHTETE
y npodeccopa 'obMmana. Yepes roa oH BMecTe ¢ ByH3IeHOM Ha [Ba roaa
yexan yydtbes B IefinensOepr, OTKyda BHOBBL BO3BpAaTHACA B Bepnuu
x TodMmany, rae ocraBanca ¢ 1875 no 1878 r. 1879 r. Muxasne nposo-
aut 8 [lapwke B maGoparopun Biopua u B naGoparopun MeHneneesa
B Poccun. 3asepuinB cBoe 00pasoBaHHe, NOJYYEHHOE B OCHOBHOM B
lepmanun, Muxasns cranoeuTcs npodeccopoMm komnemka Tadrca
(1880—1891, 1894—1907). B 1912 r. oH 61 npurnamex B IapBapa-
CkHH yHHBepcHTET, rAe M npopaloran no Bhixona Ha nedcuio (1936 r).
Muxazns ymep B 19421,

Muxasne craeuit nepen coGo#i 3azauy co3gaHuas obiel XOHUENHH



54 Inaea 2

Oprand4eckoil XHMuu. MOXHO YTBEPXAATh, 4TO HMEHHO OH BIEPBBIC
Hayan UCNOMb30BaTh (PHINKO-XMMUUECKHE TEODHUM, B OCOOEHHOCTH Tep-
MOIMHAMMKY, B OPTraHM4YecKOH XMMHH. B TOM, uTO ¢pusnveckas XuMUsA
¢Tana AoBOIBHO OBICTPO pa3BHMBATLCH, HaUYMHas ¢ MocaenHeit yeTBepTH
NPOLIJIOro CTONETHA, OTYACTH ObLNIa 3aC/Iyra HEMENKUX YHHBEPCUTETOB,
HO B NEpPBYIO OuUependb 3Ta 3acayra caMoro Muxasna. OH Obir Takxke
ORHHM H3 KpynHeRumx npounara’HadcToR Qu3umdeckolt xuMun B CHIA.

MHoroe B pa3BUTHM XHMHYECKOH TeOopHH MHUXa’e CBA3IBIBAT CO
BTOPBIM HAYa/JIOM TEPMOAMHAMUKM. Tak, 3HTPONHIO OH NMOHMMAJ KakK
«XMMHYECKYIO. HelWTPAH3aUHIO», T. €. KaK HEKOTOPYIO BCEoOIyIO Heli-
Tpanusauuio cBoGOIHON 3Hepruy, npHCyileH aToOMaM, BOBJICY4ECHHBIM B
XHMMYECKHE B3avMoaelcTBUA. MHXasib CTan MmocienoBaTesieM TEODHH
Kekyne, cormacHo XxoTopo#t nepmoif craauell noCoft XHMHYECKON peak-
uud A + B saBnserca obpa3zoBarue cynepMonekynsi AB. OR Tak HHTep-
NPeTHPOBA/ BTOPOE HAYaN0 TCPMOJIMHAMUKU: «TroBas XHMUYECKAS CHC-
TeMa CTpeMHTCA X KoHburypauum, obecneuuBaromiesf MaKCHMANbHYIO
XMMUYECKYIO HeliTpanu3anuio». (J. Prakt., Chem., 1899, Bd. 60, S. 286.)

s Muxasns 3TO BBITEKANO H3 €ro XKe IIPaBHA2 «IIOJOXHTENb-
HOG-—OTPHLATENBHOE», T. €. MAKCHMAJILHAA HeATpanu3alMs J0CTHraeT-
CA B TeX ciydasx, xorxna Haubosee 3NeKTPOOTPHLATENBHBIN aTOM (MM
rpynna aTOMOB) OBHOIO H3 PEarHpYIOUIKX BEIUCCTB BCTYMAET BO B3aH-
MopelicTeue ¢ Haubosee 3/IEKTPONONOKHTENBHBIM ATOMOM (HIH IpyIl-
no aromoB) gpyroro coemudenusn. (J. Prakt. Chem., 1889, Bd. 40,
S. 171; 1892, Bd. 46, S. 189.)

Peaxuns, orxpriTas Muxasnem B 1887 r. m Hocsmas ero umsa, ovina
1A caMoro MMXasnsg NpeKpacHbIM IPHMEPOM NPAKTHRECKOro MpHMEHE-
HHA TNIPABHIA «NOJOXHTENbHOe—OoTpHuaTenshoe» (J. Prakt. Chem.,
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1887, Bd. 35, S. 349.). Muxasne ONHUCHIBAN 3TY PEAKUHIO KaK NPUCOEHH-
HEHHE TeKTPOIIOIOXMTENbHON METHNBLHON T'PYNNBI METHIHOAKAA K Ha-
nbonee 3MeKTPOOTPHUATENLHOMY YI7IEPOAY UPH ABOHHON CBA3K, KpoMme
TOro, CHIA NPHTKEHUA KaTHOHA HATPHA M MONHA-HOHA Ooiblue, 4eM
HATpHA M KHCJIOPOJHOrO aTOMa  OpPraHH4ecKOro  CoexuHeHHs
(A = COOC;Hs).

Jlutepatypa. Costa A.B. J.-Chem. Ed., 1971, v. 48, pp. 243--246.
«B cnyyae COMHEHHH BuiOHMpaliTe TO, UTO BEPHO».
Kapa Kpoc.

10. PermocejieKTHBHOCTL B peaxipid Muxasns

OcHoBHOE Hanpasfienue peakudd Mwuxasns — 1,2- unm  1,4-
NPHCOEHHEHHE — ONpeneneTcs NpupoJol KaTHoHa MeTauia. Ilpume-
HEHHE METaNNoOPraHHYEeCKHX COCAMHEHMH, COdepKALIMX HOH IIENOYHO-
roMmetaiutaM* =Li*, Na*, K*), NOpMBOAHT B OCHOBHOM K NPONYK-
taM 1,2-npucoenuuenusa. Marsuii- ¥ anlOMBRHAKODPraHHYeckue CoeluHe-
HUSA JAIOT cMech NPoRykToB 1,2- H 1.,4-npucoemunenns. ITpoaykTsi
1,4-npHcoeAHHEHHA — TO, YTO OOBIYHO XOTAT MOIYHYHThH [PH NpoOBEle-
HUM peakuMH Muxasns, — o6pa3yloTcs npH HCNONB3OBAHMH KaaMHUHAOP-
raHHYeCKHX peareHTOB HITH, UTO Nydiue, opraHokynpatoB. [louemy mbi
HabnonaeM HMEHHO TaKyK CEJIEKTHBHOCTH?

[1OHATE 3TO MOMOTAaeT TEOPHA KECTKHX H MATKHX KMCJIOT 4 OCHOBa-
uui. IlycTh peakuua IpoOTEKAET Mo opOHTaNLHBIM KOHTpOdeM. Torna
MbI oJtyMaeM 06O nponykThl 1,2-IpMcoeHHEHHS (30eCh HMEET MECTO
M 3apsgOBbIM KOHTpPONb), OO 1,4-npucoenunenus. B nocneauem cny-
yae MArkuit kaTuod Meranna (Cd ¥, Cu ') tpebyer MArkoro »ke aHHOH-
Horo Hykieopuna. Korga peakuus npoTekaer noa OpOHTalIbHBIM KOH-
TponeM, HoBas cBa3b C—C obpa3zyerca Tam, rae BKjlaal aToMHOH opbu-
ranu C(2) wnu C(4) Gonsure. Ins cBOOONHOrO KeTOHa, KOrga aToM
KMCTIOPO/JA HE YYacTBYET B NPOIECCAX KOMINEKCO0Opa3oBaHus ¢ MeTan-
noM (KMCITOPOI — MEeCTKOE OCHOBaHHE, a MeTajlll — MArkas KHCIOoTa,
¢/1e10BaTeNbHO, B3aUMOAECHCTBHE MeXOy HUMM cnaboe), Hosas cBfA3b
obpasyercs nipu atome yrirepoaa C(4). PaccMOTpHM NpPOTHBONOJIOXK-
MBI citydyali: myCTh KaTHOH METa/L1a — JKeCcTKas KHCIoTa Li*, xoTo-
pan OymeT B3aMMONERCTBOBATL C KUCIODOAOM, TOrAa HauOonpwIMi
sx/1an OymeTr BHOCHTH aTomHas opburans, C(2); cnenoBaTenbHO, 31€eCh
OyneT MaKkCHMallbHOe INepeKpbIBAHHE H MMEHHO 31€Ch BO3HUKHET HOBas
CBA3L.

B KOHeYHOM HTOre OCHOBHBLIM ABJIAETCH B3AaUMOAEHCTBHE FPAHHYHLIX
opOuTaneli: ABAXKAbI 3acCeNeHHbIN BEPXHHH YPOBeHb HYKAeoduna B3aM-
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MOJEHCTBYET C HUIXKHER BaKaHTHOM MOJEKYIAPDHON opOHTaNLI0 axkuen-
Topa Muxasns.

3TH coobparkenus ObLIM . NOATBEPXKAEHBI IKCNEPHMEHTANBHO. Tak,
MPH BOCCTAHOBNEHUH LMKJIOreXCEHOHA NUTHAANIOMMEMATHAPHIOM DErH-
OCEJIEKTHBHOCTh cocTaBuna 98% (mpoaykrtsl 1,2-npucoenvHeHHs B KO-
JIHYECTBEHHOM OTHOLUEGHHMM COCTAaBIAioOT nuuub 2% oT npoayktos 1,4-
npHcoeaHHeRHs). JIUTHHA KOODAMHHPYETCA [0 KHCNOPORY, ClleaoBaTehb-
Ho, npeobnagaet sxiaa aroMHoRi opburanu C(2) ¥ rUApMA-HOH NPHCO-
€AHHAETCH MO 3TOMY UeHTPY. ECcIH HCKITIOMHTh KOOPOHHALMIO JIKTHA NO
KHCJIOPOLY, HAPUMEP BBECTH B PEAaKUMOHHYIO CPeAy KPHNTAHA € COOT-
BETCTBYIOWER BenuuuHoi nonoctH (XKau-Mapu Jlew — HoOenenckas
npemus 3a 1987 r.), to HBMO CTaHOBHTCA TOMHO Taxo# Xe, KaKk H
y cBof0oOHOTO KeToHa. B 3TOM ciiyyae NOTHYHO OXKMIATH NPEUMYUIECT-
BEHHOTO MPHUCOCANHEHHA ruapua-HoHa no C(4), YTO ¥ NOATBEPIMIH IKC-
nepuMeHTanbHble famubie: 77% cocTraBasioT npoaykThl 1,4-npucoenn-
HEHHA W nub 23% — ppodykTsi 1,2-NpHCOeAUHEHHS.

Taxum obpasom, Mbl MoOxeM cHOpMYIHPOBATE clieaylonlee obiiee
TIpaBHIIO: MATKHHA peareHT NPeMMYyLNeCTBEHHO NPHMCOENNHAETCA B 10J10-
KeHue 4, a KecTKu#f — rTnasHbIM 00pa3zom B nmonoxeHnue 2.

Jlurepatypa. Loupy A., Seyden-Penne J Tetrahedron Lett., 1978, p. 2571
Anh N. T Topics in Current Chemistry, 1980, v. 88, pp. 146—162.

11. TprMenesse OPraHOKYNIPATOB

Peaxtus 'mneMana R;Culi MOXHO MONYYHTHL MyTeM B3auMOgeHCT-
BHA HTHROpranMyeckoro coemsHeHus RLi ¢ ranoresmaomM MeaH no
ypasuennio: 2RLi + CuX = R;Culi + LiX, rae X = Br, 1. 9toT peax-
THB NO3BOJINET NMPOBOAMTHL peakiMio MUXa3ns PernoceneKTHBHO (pers-
ocnenuUYIHO) ¢ MONYYEHHEM NMILb NPOAYKTOB 1,4-mpucoenuHeHHs (CM.
BEPXHIOIO CXeMY Ha c. 57).
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(o]
+ (Me-CH=CH), CuLi
- 78°C{Et,0
o)
MeCH=CH

HcnonesyioT Takxke 4 60siee CloXHbIE CMelllaHHbie OPranOKynpaTsl,
obulyro (opMysiy KOTODBIX MOXHO 3alHcaTh caeaywoumuMm obpaiom
R;Cu(CN)Li;. X monyuyaroT no peaxuus:

2RLi + CuCN = R>Cu(CN)Li,

INpumep, NpuBeAeHHBIA HHXe, ABAACTCA OAHON W3 CTanud CHHTe3a
[IpOTHBOOTIYXONIEBOTO npenapata KopAonnHa. Ban Xuwxdr u JlurrTn
BBE/IM METHJIBHYIO TPYIIIY MO peakuuH MHXasnd B CHUIBHO NPOCTPaH-
CTBEHHO-3ATPYOHEHHOE Ye€TBEPTOE NONOXeHHe, JINg 3TOro OHM HCIONb-
30Ba/IH OPTaHOKYNpAaT, a Takke Npuberyiv K KOOPIHHALWH TUAPHIOM
6opa BH; xucnopona xapboumipHOMN rpynnel; peakuds MHXasnsa B 3ToM

(CHs)zcu (CN)Liz
BFauOEY.Z

(o)
ocoph .




58 [naea 2

cnyuae npoTekaeT rinanxo npu 50 °C B rederie 3 4. B xadecTBe pacTBo-
PHTEA HCMONB30BANH TeTparuapodypaH; BbIXod coctasiasi 80%.

Jureparypa. Frejaville C., Jullien R. Tetrahedron Lett., 1971, p. 2039.
Casey C.£, Boggs R. A. Tetrahedron Lett., 1971, p. 24S55.
Van Hijfte L., Little R. D. ). Org. Chem., 1985, v. 50, p. 3940.
Lifshutz B. H. Synthesis, 1987, pp. 325—341.

12. CoBpemenHblit BAPMAHT peaxumu Muxasis

Ilycte noHOpPOM B peakudd Muxas’ns Oyger HefiTpanbHas YacTHUa,
BMECTO E€HONAT-HOHZ BO3bMEM 3(Hp CHIHIHPOBAHHOIO €HONAa H NYCTh
akgenTop Muxaans 3apaKeH H npeactabsnfseT cobol ayMNbHBIE KaT-
OH, CTAaOMNM3UPOBAHHLIA NBYMsI KOHUEBBIMH 3(QHUPHBIMYM rpynnamu. Ero
MOJKHO NONYYHTH H3 o, (-HeHachbllieHHOro opToddnupa. B kauecTne ka-
TANW3aTOpa MCMONBIYIOT conb TpuTuna TrX (Tr = CPhs, X = ClO{™)).
Peakivio OOGBIYHO NpOBOAAT B OUXIOPMETaHe MPH TeMnepatype

OR
OR

|
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—78 °C. B TeueHHe HOYH. 3aTeM pEaKUHOHHYK) CMeChH FHIADOIH3IYIOT
BOOHBIM pacTBOPOM OHkapGoHaTa HAaTpHs. BBIXOABI, KAK NPABHIO, [0-
CTAaTO4YHO BEIHKH K cocTaBamioT 58—90%. Peakums MeXAy HeHacChl-
LLIEHHbIM KeTOHOM B KayecTBe axuenTopa MHXasnas # CHIHIHPOBAHHBIM
3HPOM €HONA NPOTEKAET ¢ HCNOJbL3OBaHHEM TeEX Xe KaTalM3aTOpOB.

Jlurepatypa. Mukayama T., Tamura M., Kobayashi S. Chem. Lett., 1986, p 1817.
Kobayashi S., Mukayama T. Chem. Lett., 1987, pp. 1183—1186.

13. ConpskeHHe HIH OTCYTCTBHE COMpPSceHHR?

ATaka HyKjeopHuna mo KapOOHHIBHON rpyIne, conpsXeHHOR ¢ ABOH-
HO#il CBA3LIO, MPUBOOUT K 0OpazoBaHvi0 nNponyktos 1,2- unu 1.4-
npucoenuHeHns. Bo3HHKaeT BONPOC: NOYEMY DeakLHs He NpOoTeKaeT ol-
HOBPEMEHHO B nByX Hanpasnenusx (I,2- u [,4-npucoenmnenns)?

w VE/ 2
o]

I ® () —\/_5_
2

PaccMoTpuM  npocTeMinMii npHMED peakuMH [PHCOEOHHEHHS IO
Muxasmo — B3aHMoaeHcTBHEe KapOaHHOHHOI'O LIEHTpa CH§”’ C aJlIHI1b-
HbIM KaTHoHoM H,C=CH—CH{*). ITo dptoapy, B upHOIHKEHHH Teo-
PHH BO3MYILEHHH, M3MEHEHHE 3HEPrHH COCTaBIseT

E=V28<0

TaK KaK KapOaHMOH MOXET MPHUCOEAHMHHTHCH KaK K OJHOMY, TaK M K
APYTOMY KOHEUYHOMY aTOMYy Yriepola aniauibHod cucTeMbl. HMTak, B
nepsoM npubnuxeHdn 1,2- ¥ 1,4-npucoenHeHHe PABHOBEPOATHBI, IO-
CKONbKY BeCOBble KO3(QOUUHEHTH! Ppa3spLIXIAKOIWMX MOJIEKYIAPHBIX
opOHTane#t Ha aToMax yruepoaa aJUIMABHOW rpyNnbl OXHHAKOBBI.

HanporuB, ecnu KapOaHHOH H AMNHAbHAsA TPYNNa B NONOXKEHHH 2
H 4 pa3jeneHb! OBYMS CBA3SMH, TO BLIMTDBIIL B SHEPTHM HyJIeBOH, TaK
kakK BecoBble KOA)OHUMEHTHI MOJEKYIAPHBIX OpOMTanell Ha KOHEMHBIX
yriepoAHbIX aToMaxX aJUIMIBHON IPYyNNel UMEKT OPOTHBOMOJIOXKHBIE
3HakH. VIMeHHO noO3TOMYy He nponcxomn oaHOBpeMeHHOoro 1,2- n
1, 4-npUcoeIHHCHHA.

HUHBIMHA cioBaMH, B NMEPBOM ClTyuae NMEPEXOnHOE COCTOAHUE H303/TEK-
TpoHHO GyTaaneny-1,3 (YOHHEHHE CONPSXERUA), BO BTOPOM Cliydae —
unknodyTanueHy (aHTHApOMATHYECKAs CHCTEeMa).
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14. LHnxmmzaims no PoGumcony

TlocnenoBaTensHOCTE peakumil, HasbiBacMasd OuXnH3ammed no Po-
OHHCOHY, ABISETCH YACTHBIM CIyMaeM KOHAEHcAlUWH no Muxasmo. B xa-
4YeCTBe [OHOpA BbIOEpEM EHONAT-HOH. YINEPOOHbIN LEHTD ABIfETCA
JAYYIIHM HYKIEO(DHIOM, YeM KHCIODPOI, H IPHCOEOUHEHHE NPOMCXOXHT
B nonoxkeHue 4 akuentopa Muxasnsa. B pesynerare peakuuu obpazyer-
€ COellHHEHHe, coaepiKanlee qBe KAPOOHWILHLIE I'DYIb! B NONOXEHHIX

1 #5 (cMm. c. 56).
QL=
o}

- m H+ CQ
———p — e
), .
O e} (o]
- OH
l ! ] —H0 @
P -S——
[e] o
OH

INpr 3TOM BHOBL BO3MOXHA EHOJNM3AUHS ORHOHW U3 KapOOHWILHBIX
rpynn. OCHOBaHHE OTKPBIBAET NPOTOH OT METHNBLHOH rpymnbl METHII-
KeTOHa. Peakuus MpoTeKaeT B YC/HOBUAX KHHETHYECKOr0 KOHTDOJIA.
TonyueHHbI# TakuM o6pa3oM KapOaHHOH — EHONAT-HOH — CNocoOeH
B3aHMOJefiCTBOBATL ¢ APYrod KapOOHHWIBRHOH rpynnod (8 nNONOXKe-
HHHA §).

B npouecce anbAOALHON KOHOEHCALUH, B pe3ybTaTe KOTOPOH 00pa-
IYIOTCA LIECTHYIEHHbIE IHKILI, MOXET NMPOTEKAaTh Aeruaparaums. Kak
NpaBHNO, TPEeTHYHBbIA CIHPT NPEBPAIACTCA B HEHACBHIIECHHBIA KETOH,
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npH4YeM OBHXYUIEH CHION npouecca SBIAETCA OOpa3OBaHME CONPSXEH-
HOH CHCTEMBI.

Bcs penouka npeBpaineHuit Ha3bIBAeTCA PeaKiiMedt UMKAM3ALMH 110
PoOuncony, koTopas 6uina oTKpeiTa c3poM Pobeprom PobuHconoM B
1937 r.

15. Crp PobGepr Pobuncon

Pobepr PobuHcon ponuncs B 1886 r. B Paddopadapme B mpen-
MecTbe Yecteppunpa. Ero oren Yunbsam Bpenbepu PoOuHcoH paGoran
KOHCTPYKTOPOM TeKCTWIBHBIX MaliHH. OH ObII TPYno/oOKB H BeCbMa
IJIOOOBUT: BOCEMb AeTeit OT nepBoro 6paka H naThk OT BTOPOro, OJHHM
13 KoTopbIX U O6bin1 Pobepr. HavaneHoe oOpasoBaHHe MaTLYHK MOJIYHHI
B LEPKOBHOI 1UKOJIE, TA€ OH CTPACcTHO noMmoOun mwaxmarsl, ITo okonya-
HHH IIKONBI ChIH yOenMsn OTUA OTNPaBHTh €ro B MaHYecTepCKRi yHH-
BepCHTET 00Oy4YaThbCA XMMHH.

Cyns6a Oyayiiero XuMMKa DpelIHIach Ha BTOPOM roay oOyyenms,
Xoraa OH Hauan noceiiath Kypc IMepkuna-mnaamero. Io3zxe PoSuncon
nHcan, 4YTO ero NoTpACalia SCHOCThL paccyXAeHHH nexktopa. Ilonyuns B
1905 r. crenenr 6akanaBpa, PoOuHcoH paBoTaer B wacTHOM nabopato-
pu TlepkuHa, rae 3aHMMaeTcd CTPYKTYPOH NPHPOLHOrO KpacHTeNs
Opa3unMHa, ¥ B 1909 r. 3ammiuaer auccepTaumo. Bce roasl, mnposeacH-
Hble B Manuectepe, Pobepr PoOHHCOH BemeT BecbMa akTHBHBIH 00pa3
KH3HH: C YTpa H OO Tpex 4acoB AHA oH paboraer B naboparopuu, a
BeyepaMH 3aHMMAeTcs MY3BIKOM, yBiekaeTcs anbNHHH3MOM (31eCh OH
BCTPETHN CBOXO Oynyuiyio xeHy I'epTpyny, Takylo xe 3asuiylo ablu-
HUCTKY, Kak M OH caM).

B 1912—1914 rr. PobepT PoOuHCOH 3aHMMaeT OOJIKHOCTE mpodec-
copa B JlusepmynbckoM u CuasefickoM yHHMBepcuTeTax, B 1916—
1928 rr. cTa”osuTCA npodeccopoM MaHueCTEpPCKOTO YHHBEPCHUTETA, 3a-
TeM paboTaeT B YHHBepCHTETCKOM Koiutelke B JlonmoHe (1928—1930)
W, HakoHell, nonanaetr B Okchopa (1930—1955), rae cMensier Tlepkuna.
B 3TH roab! OH 3aHUMAETCH U3YYEHHEM CTDYKTYPBI H CHHTE30M NPHPOI-
HbIX CO¢IHHCHHM, B OCHOBHOM KpacHTenei, CTEpOMIOB, alKaIonaos. B
1939 r. PobKHCOH nonyuaeT ABOPSAHCKHI THTYN, a B 1947 r. HoGenes-
CKYKO TIPDEMHIO 33 CBOH paboThl B 00nacTH QJIKaJIOHAOB.

He nponagaer H cepbe3HOE yBJiedeHHME Inaxmaramu. PoOuHcoH —
asaxasl nobeaurens yemnuoHara Oxcdopaa, ¢ 1950 mo 1953 r. Bos3-
InaBifeT aHMUACKYI0 ¢emepauMio iIaxMaT, nMueT yueGHHK Mo Mrpe
B WIAXMATBI,

o npexnoHHsIXx net c¢3p Pobepr PoOHHCOH ocTaercs mpekpacHbIM
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anpnuaucToM. B Hosoit 3enangMu emy yaaercs NOKODHTb HECKONBLKO
BEPIMH, OH COBEPIIAET MHOTOYHCNCHHEBIC BocXoxaenns B Ilisefinapcxkux
Anbnax (IlOurdpay 4 Op. ), a B Bo3pacte 70 JeT — BOCXOXKIEHHE B paifi-
oHe Cen-Mopuca Ha BeicoTy 3385 M. Csoe noc/ieanee BOCXOXKICHHE OH
cosepiii B 1966 r. B Boapacte 80 ner B 0xHoOM Adpuke.

C3p Pobepr PoOHHCOH OBIN 4€NOBEKOM 3KCIPECCHBHBIM H 3MOILHO-
HanbHBIM, 0Onazan HeOOBLIKHOBEHHON CHOCOOHOCTBIO KOHUECHTPHPO-
BaThCH, MHOTHX NOpaxajia €ro yAMBHTENbHAA NMaMATE H HEOOBIKHOBEH-
Hblif aHanuTHYeCcKH#t cxian yma.

Jinreparypa. Lord Todd, Natural Product Reports, 1987, v. 4, pp. 3—I11.

16. YnpaxHeHnsi: NOJIyMHTe YKR3aHHOE BelleCTBO H3 Donee
npocThLIX coequnennii (A = CO,C;Hs)

PaccMOTpHM NpHBEACHHOE HMXKE coenuHenHne. CoaepxaliHect B HEM
TPH CTDYKTYPHbIX ¢parMenTa (IIECTHWICHHBIH LMK, KapOOHMJIbHAas
rpynna ¥ CONpsKeHHas ¢ Hell nBoMHas cBa3b C=C) TOBOPAT O TOM,
YTO ANS €ro HOJNYYeHus CJeAyeT BOCNOMNB30BAaThHCA peakuHed LHKIH3a-
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unn no Pobuncony. Meicnenno pasopeem aBoiHyo cBa3b C=C (mno
CMBIC/TY 3Ta OnepalMAs NPOTHBOMNOJIOXHA NPEACTONAILEMY CHHTE3Y, T. €.
Mbl CHOBA HCNOJNL3YEM DPETPOCHHTETHYecKHH moaxon). IlpucoennHum
MOexyny BoAbl (WTO paBHO3HAaYHO cTaguu oTiwemnenus H,O B npouec-
ce CHHTe3a). [laHHOe cOeaHHEeHHWe, OYEeBHAHO, MOXET OBIThL MOJYy4YeHO
peakune#l BHyTPHMOJIEKYJIADHOH LMKIM3aLHH IbJONBHOrO THHa. B xa-
YECTBE HCXONHOrO COEAMHEHHMA MOJXET CIYXHTb 1,5-IHKETOH, KOTODBIN
B CBOIO ouYepelb MOXXHO MOJIYYHTh peakuMel NpHcoenuHeHHA no Muxas-
J1l0, rAe B Ka4eCTBE AKUENTOPA HUCHOJIb3YeTCS METHUIBHHMUIIKETOH, a JO-
HODOM CIIY)KMT aneTOYKCYCHBIA 3¢up.

DTa nenoyka npeBpalIcHH HHTEpPECHA TakKXe M C TOYKM 3PEHMs ce-
NeXTHBHOCTH. [IpeMMylIleCTBEHHAS CHOJMM3ALHA aKTHBHPOBAHHOW METH-
JIEHOBOM TPYNNbI MPOMCXOAHMT B COEMHEHHMH, COACPXKALUEM CIOXKHO?-
¢dupHyo rpynny A. Peakuus npoTexaer noi TePMOOHHAMHYECKHM KOH-
TponeM, HpHYEM OOpasyIOLIHACA E€HONMAT MOXET CAYXHTH HAOHOPOM
Muxasns. TIpu Heo6XOAMMOCTH B KOHIlE peaKLHH MOJKHO 0cBo60oanThCH
OT BCIIOMOTaTeNbHOTO CJIOXHO3(QHpHOro PparMenTa A, noJay4YuB Ipoc-
THIM KHMCNOTHBIM FHAPOMH3OM COOTBETCTBYIOILYIO KapbOHOBYIO KHCI/IO-
Iy, KOTOpas npu HarpesaHMH aekapborcunupyerca (— COz).
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JlerkocTs fAeKapOOKCHNHPOBAHHA OOBACHAEeTCA TeM, 4To obpasyio-
wulcd UMK npeactasnseT coboll BUHANOr B-xeTo3dupa (ABOHHAA CBA3b
HaXOOHUTCA MEXAY KapOOHMJILHON IDYNMOX M YITIEPOAHBIM ATOMOM,
CBA3AHHBIM CO CNOXHO3GHPHOM rpynnoi A). OcobeHHOCTHIO NOJOGHBIX
COCHHHEHUN ABIAECTCA WX JIerkoe NEKAPOOKCHIHPOBAHHE NP HarpeBaHHU
(3¢Hp npenBapuTeNBEHO NOABEPralOT KHCIIOTHOMY THAPOH3Y), B KOTO-
POM COT/IaCOBAHHO NPHHMMAKOT YYACTHE LIECTh JIEKTPOHOB, pacmpene-
SIEHHBIX 1O IUECTH UEHTPaM.
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KAPBOHWUINIbHAA MPYNNA.
ANbAONbHAA KOHAEHCAUUA

Peakuus MpuCOEIMHEHHUS EHONAT-HOHA B KaYeCTBE JOHOPA K 3AeKTPO-
¢UIEHOMY aTOMYy yrilepoAa KapOOHHNBLHON I'PYNIBI, NMPEACTABIAIOLIEMY
cobo#l aKuenTop, Ha3bIBACTCA AIbJACNBHOH KOHAeHCALMeH. DTO TpeTui
THD peakuyil, NO3BOJIAIOIWIMX MTOTYYaTh HOBBIE YTJIEPO-YIIEPOIHbIE CBA-
3. OCHOBHO€ JOCTOMHCTBO 3TOT0 METOJa COCTOMT B IPOCTOTE €ro OCy-
LIECTBJICHHA, TaK KaK JJ1d NONYYEHHA CHONATA KapOOHHIIbHOE COeIHHEHHE
A0CTAaTOYHO 00paboTaTh OCHOBAaHHEM, a rJIaBHBIA HENOCTATOK — B €ro
HEBBICOKOH CEIEKTHBHOCTH: TakK, HaNPHMeD, CHOMIAT MOXET pearupopaTh
¢ KapOOHHILHBIM COeJHHEHHEM, W3 KOTOPOTO OH OBLIT NOJyueH.

B nanHoil rraBe OCHOBHOE BHHMaHMeE YIEIACTCA MEeTO1aM KOHTPOJIA 3a
peaKkiuHel aIbI0JBHOM KOHOEHCAUMH, MO3BOMAOLINM NPOBOAUTH €€ Ce-
JJ€KTHBHO.

1. AnLAOAbHAA KOHIeHCALMHA

B anen071bHOM KOHIE€HCALHH, KaK M BO MHOTHX APYTHX PeakHMsAX, HOBas
YI1€pOA-YrIepOHas CBA3b 0Opa3yeTca B pe3yibTaTe B3aHMOAEUCTBHA 10-
1Hopa ¥ aKUenTopa 3MeKTPOHOB. JJOHOPOM SBIAETCA OTPHIATENLHO 3aps-
KEHHBIH aTOM YIJIEpOAa EHONMAT-HOHA, AKLENTOPOM ~— HECYIHH 4acTHY-
HBIA TOJIOKMTENBLHBIA 3apAd aTOM yriepoaa KapOOHHILHOR Ipynnbl.
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B nonoxenusx 1 u 3 obpa3syiourerocs agaykra Bcerga NpHCYTCTBY-
10T KHCIoOpoAcoaepkause ¢yHKUMOHAMBHbIE TPYNNBI — KETOHHAaA H
cnuproBas. TakuMm obpa3zom, peakuda arnbpAObHON KOHACHCAUHH MOXET
CIYKHTE METOROM nonydeHus uenouxu tna —O—C—C—-C—0O—.

ANbaoAbHAS KOHJIEHCAIMA KAaTaJdM3MPYeTCH OCHOBAHHEM, KOTOpOeE
HeoOX0oOuMO I OTPHIBA OT KETOHA NPOTOHA, B pe3yjbTaTe uero obpa-
3yeTCs EHOJIAT-HOH — OCHOBAaHME, CONPSXEHHOE C KETOHOM.

/O ocnobanue o

1=} /
Y—CHp — € P
X ‘ X

YT1o6b1 B mpoliecce peakudM He IONYCTHTH OOMeHA PONsAMH MexXay
OOHOPOM H axlUeNTOPOM, YaCTO B KayecTBe aKUENTopa HCHONbIYIOT
anperua RCHO. Anpaernabl fIBNSIOTCA NYYIIMMH 3J1eKTpOdHIaMH,
yeM KeTOHbI. TaxuM o6pa3omM HbITAIOTCA H30eKaTh BO3ZMOXHOrO B3aH-
MOOCHCTBHS CHONAT-UOHA C KETOHOM, CIYXHBIIHM HCXOAHBIM COEIHHE-
HHEM IUIA €ro NOJIYMCHHSA.

B pe3ynbTaTe B3aHMOAEACTBAA EHONAT-HOHA, MOJIYYEHHOrO H3 KeTO-
Ha YCH,COX, u anpaeruna RCHO o6pa3syioTcs yeTblpe JHACTEPEOH30-
Mepa, Tak Kak 00a acCHMMeTpHUYECKHX aTOoMa YIJIepoAa y4acTBYIOT B 00-
pPa30BaHMH HOBOM YITiepoA-yriepoaHo# cesi3u. JIBa U3 noJy4eHHBIX Npo-
OYKTOB pPEakUMK SABISAIOTCA CUH-CTEPEOH3OMEpaMH, a [Ba OPYTHX —
anmu-crepeonsomepam. CylIECTBYIOT pPa3fUUYHbIE COCOOB! CeNeKTHB-
HOrO MOJIYYEHHA TEX HIH OPYIrdX OHACTEPEOH3OMEPOB; TakK, HanpuMep,
4acTO HCHOJMb3YIOT BCIIOMOTATebHBIR XHPANBHBIX LeHTp X*.

OoH (1} QH o
A Q/]\')kx, C Rd)kx‘
i
OHY o o o
B a/'\l/kx* D R/l\,/kx‘ .
Y v

OTHeceHHe CTEPEOMEPOB K CUH- WIH AHMU-KOHQUTYDaLKK, NO onpe-
DeNneHNio, 3aBHCHT OT B3aHMHOro pacnosioxkenus rpynn OH u Y B ue-
THIPEX BO3MOXHBIX aAAYKTaX: €C/IH 3TH IPYNMNbI PACMIONONKEHbI NO OAHY
CTOPOHY OT IUIOCKOCTH KapOOHHMA, TO FOBOPAT O CUH-KOHQHTIYpaLuH,
€CJIH IO pa3Hbie — TO 06 anmu-xonpurypauud. Takum 0b6paszom, Mojte-
Kynbl A u B npencraBnsioT cobolt cun-cTEpeOH3OMEDBI, 2 MOMEKYbI
C u D — aumu-crepeonsomepsl.
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Peaxkumio anp1onbHOA KOHIEHCALMH MOXKHO MPENCTaBUTL KaK B3au-
MozelicTBHe rpaHHYHBIX OpOMTaIel: BhICIEH 3aNONHEHHON MOJIEKYNSp-
HO¥l OpPOGHUTANH €HOIATA 4 HH3INeH BaKaHTHOHX OpOHTANH anbaerdia.

Caa3b 06pasyerca B pe3ynbTaTe NepekpblBaHHA opOHTaneit yriaeponpa
KapOOHHNBHOR rpynnel ¥ ABYX YIJIEDOOHLIX aTOMOB €HONAT-BOHA, YTO
KaXEeTCA HECKOMBKO HEOXHAAHHBIM H3-332 CYHMICCTBOBAaHHS MEXKOY HAMH
3JIEKTPOCTATHYECKOTO OTTAJIKHBAHWA, OQHAKO HPHCYTCTBHE KATHOHA
MeTayla — NPOTHBOHOHA HCHOJIB3YEMOI'0 OCHOBAHMA — KOMIIEHCHPYET
3TO OTTalKuBaHHe. KpoMe TOro, NpoOHCXOOMT CBA3LIBAIOUIEE [TEPEKPHI-
BaHue 2p-opbuTaneit 1ByX aTOMOB KHC/Iopoaa. YTo kacaerca =*-opbu-
tany ¢y C=0, npurEMaroulell y4acTHe BO B3aMMOACHCTBHH, TO €€
BecOBOM K03h(PHUMEHT BeCbMA BEJIMK Ha YIJIEPOJe M AOCTATOYHO Ma
Ha kucnopoae. Paspuixnaouias n-op6uTane (€HONMAT-HOHA) HMeeT 60b-
WO BecoBON KOYPDHIMEHT B NPOTHBOMOOKHOU (a3ze Ha KOHEUHBIX
aToMax, a. Ha LEHTPAIBHOM YIJIEPOAHOM aTOME ITOT KO3(pdHUHEHT
maj.

2. VeroitmocTs NPOAYKTOB ALACHLHON KOHAGHCALMH

CocTaBuM TepMoxHmHuueckult Oananc: pas3ppiB 7-cBa3d C=0 (mprbmuau-
TelbHO 93 kka/Moms) B o-cBa3H C—H (89 xxan/mMorms) OpakTHYeckH 1o-
HOCTBIO KOMIIEHCHpyeTcs 3a cuer obpazopaHms HoBo# o-ceasm C—C
(83 xxan/mons) n o-ceszd O— H (103 xxan/Monsb). DTOT npouece 4acTo npo-
TeKaeT XaK PeaKiMA NPHCOCTHHEHHS CHOJIAT-HOHA K KapbosmmHON rpynme,
NpHYeM OTPHIIATENBHBIM 3apall CMEIAeTCHA OT Yrjepoaa K KHcJIopondy.
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ORHako IpH onpenesieHHbIX YCIOBHAX DaBHOBECHE MOXET ObITh

CABHHYTO, H TOraa mpoTeKaeT 06pa'rﬂax p€aKkuHsa, KOTOpas fnoJyyHnia
5
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Ha3BaHUE «peTpoanbaonbHas (parMeHTauus». B npHBeleHHOM npuMe-
pe NMPOHCXOAUT DPAacKphITHe ABYX UMKIOB (UHKITONCHTAHOHOB), KaTalu-
3upyemoe ocHoaumeM (C. Xénur, 1969r.)
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B pesynbrare aJibAONBHON KOHIEHCAIMH, KaK MMpaBKio, obpasyorcs
B-KeTonbl, ABISIOLIMECH BECbMa HEYCTOWUMBBIMM COEINHHEHHAMH, KOTO-
pbl€ 1€rkKo OTHIEMASIOT MOJIEKYNY BOAbl, YTO H NMPOHCXONMT Ha nociea-
HE#l CTaauH nojiydeHus xaHtapuanHa no Cropky (3Ta peakuHs HEOIAHO-
KPaTHO YMOMMHAETCA B [JAHHOH rJaBe).

3. VnpasneHne peaxumedl anbRONLHON KOHAEGHCALMM:
AOHOPb! M AKUENTOpPLI

Peakuus anboonbHON KOHIIGHCALMM MpedHAa3HAYeHa ANA NOJYYCHHS
HOBRIX YIJIEPOA-YINEPOAHBIX CBf3el; ee NpOAYKTHI, COAepXallHe NBE
GyHKUHOHANBLHBIE TPYNMbI (CIHPTOBYIO W KETOHHYIO), CHOCOOGHBI BCTY-
aTh BO BHYTPHMOJIEKYNAPHOEe B3auMomeHcTBHe., Cepbe3Hbli HenocTa-
TOK 3TOr0 METOLA COCTOMT B 0Opa3loBaHuM uenoro xabopa NMpoRayKTOB.
CnegoBaTenbHO, BAXHO yMeTh Mogobparh Takue yclOBHsA, B KOTOPSIX
peakums npotekana Obl CEEXTHBHO ¢ 0Opa3oBaHHEM TONBLKO OOHOrO
UEJIEBOTO TMPOAYKTA.
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PaccmoTpum nepsblit ciyuait, TlycTh uenpio peakuus sBnseTca no-
nydeHue cOeIMHEHUs, MPABEAEHHOrO HIKe B pamke. Hanmude xapaxrep-
HOTO [-K€TOCHMPTOBOrO (parMeHTa YKaibiBacT Ha TO, YTO 3TO COeAM-
HEHHE MOXKHO MOAYYATh anbOoJbLHON KoHAeHcauMedl. B nannom cnyuae
He CTOMT OnacaThcs 06pa3opaHUA NOGOUYHBIX NPOAYKTOB, TAK KaK CpEnH
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COCOHHEHHHR, NPHCYTCTBYIOUMX B PEAKUHOHHON cpede, TOJLKO LHKIIO-
reKCaHOH CIOCOOEH eHOM30BaThCA, a Hanbonee CHILHBIM 3NEKTPOdU-
noM sBisercs 1,2-aMkeToH (OTTaJKuBaHHe aunojelt ceaser C=O0 no-
BBLILIAET €ro PeakUMOHHYIO CMocoOHOCTh). TakuM oOpa3omM, HeT HeoO-
XOOHMOCTH 3a00THUTBCA O CENIEKTHBHOCTH Ipouecca. .
PaccMoTpum Bropoit 6onee obmmit ciyyalf, xoroa B Ka4yecTBe napT-
HEPOB B PEaKkUMH aIbAOITBHON KOHAECHCAMH MPUHHMAIOT YYACTHE alibae-
rul 4 Xeron. K 3ToMy mpoueccy NpMMeHHMMO npaeuno Burrura: kapbo-
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HWIbHAs rpynna anpJerdjiop Oonee peakUBOHHOCHOCOOHA (Tyynmi
MekTpOodHT), YeM KapOOHMILHAN TPYINA KETOHOB, a YIJIEPOAHbIN aTOM
€HOJIOB, TIONYYEHHBIX H3 KeTOHOB, Oonee CHABHBIA HYKI1eOOMILHBIN
UEHTDP, YEM YITIEPOAHBIH LEHTP €HOJIOB, MONYUEHHBIX M3 albAerHIOB.
(Wittig G., Reiff H. Angew. Chem. Int. Ed., Engl, 1968, v.7, p. 7.)

ViMeHHO no3TOMY KOHOEHCAUWH aleTOHA W ANbJETMAOB (YKCYCHOro
HNH MAacCISHOTO B pacCMAaTPHMBAEMBIX NPHMEpax) NPUBOAAT K obpa3oBa-
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HHUIO HCKIIIOUMTENBHO (-THAPOKCUKeTOHOB ¢ BbixogoM 80 u 84% coort-
BETCTBEHHO, 33 MCKIIIOUEHHEM TOTO' CIy4as, KOraa peakuus albaobHOM
- KOHAEHCALIMH TNPOTEKaeT MEXAY ABYMs anbleruaamu. Taxod xumuue-
CKOU CEneKmuUBHOCMU MOXHO 00CMyub MelnenHbim (no kaniam) oobas-
NleHueM anvlezuda K pacmeopy KemoHa.

4. Ynpasienyve peaxkiiel aNbA0NLHON KOHDNCHCRLMMN:
CUN- U GNMYU-IMACTEPEOMEPDbI

PaccMOTPDHM  peakuMio aNbAONBHOM KOHAEHCALIHM MEXIOY €HO-
JIAT-KOHOM, NIONYYeHHBIM H3 KETOHA, M anbaeruaoM. IpoaykTel peax-
IMH NPeAcTaBAOT CoOOONH CuUH-CTEPEOMEDDI, €CITH Ipynnsl R! # OH Ha-
XOHATCA 1O OQHY CTOPOHY OT IUIOCKOCTH KapOOHHIBLHO# rpynmbl, HIIH
anmu-crepeoMepsl, ecni rpymnst R 1 OH pacnonaralorcs B npocTpaH-
CTBE NO pa3Hble CTOPOHBI OT IUIOCKOCTH KapOOHWIBHON rpynmbi.
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Hcxons ¥3 reoMeTpUuecKOro CTPOEHUSA €HOJMT-HOHA, MOXHO mpen-
CKa3aTh CTPOEHHE MpPOAYKTOB. PacCMOTDHM BHOBb YXe YNOMAHYTOE
Bianmoaedicrsae Mexxay HBMO (x*) ampaerana u B3MO (n) enonat-
HOHa. B pe3yabTaTe 3TOro B3aHMOACHCTBHA NJIOCKOCTH AIbJernia
EHOMAT-UOHA CTPEMATCA PACMONOXKHKTLCA NAPALNENbHO, TaK YTOOLI KHC-
JIOPOAHbIE aTOMbl HaXOOWIHCh HAnmpPOTHB ADYr Apyra. JTa Molenkb
(Anh NT., Thanh B. T. Nouv. J. Chim., 1986, v. 10, pp. 681—683) Hyx-
JaeTcd B YTOYHEHMM, TaKk Kak aTaka moboro mywkneodpmna no kapbo-
HHNBHON rpynne NPOHUCXOAHT MON TYNMBIM YIJIOM NPEMMYLUECTBEHHO C
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TOW CTOPOHBI, I'le pacnonaraeTcd aToM BOXOpONa, a Me rpynna R anb-
neruna. Hosas yrnepon-yriepoaHas cBs3b oOpasyercs Gnwoke X CBsi3M
C—H, ueM x cBa3d C—R anpperuna; ons 3Toro Heob6xoauMo, 4ToObI
anberu nosepHyncs Ha 30° B cBoeft m1ockocTH. PaccmMoTpuMm nocnen-
CTBHA TaKOro MOBOPOTa AJIA KaXJOTO H3 YeThipeX BO3MOXKHLIX Iepe-
XOHNHBIX cOCTOAHHHM AmHa-Tana. Takoe YMCIO MEPEXOOHBIX COCTOAHMIA
oOycnoBineno TeM, 4TO B MpoHecce anbAONbHOA KoHAeHCauuMn obpasy-
I0TCS JBa aCHMMETPHYECKHX LEHTpPa, MEXIY KOTOPLIMH BOIHHKAET HO-
Basa Yriepoa-yriepoaHasi CBA3b.
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[pu noBopore Ha 30° mo 4acoBOM CTpenke BO3HHKAET MEpexoqHOe
COCTOSHHE €HONAT-HOHA, 06o3HavenHoe wadpo# 1. Takod nosopoT
YMEHBILAET CTENeHb 3aC/IOHeHHOCTH rpymn R u R’, Bo3xuxaioweit npu
obpaszosauun ceazu C;—C;s.

B nepexoHOM COCTOAHHH 2 -€HONAT-HOH TaKKe HAXOQHTCA B Z—KOH-
¢urypauns. B 3ToM cnyuae noBopoT Ha 30° OpOTHB 4acOBOR CTPEJIKH
NPHBOAMT K YBEJMYEHHIO HEXKENATEeNbHBIX CTEPHYECKHX 3aTDYAHCHHH
ana rpymn R 8 R
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Taxum 00pa3oM, NpeanoyTHTE/ILHES NEPEXOHHOE COCTOfHHe 1, Xo-
TOpO€e MPHBOAMT K OOPa’OBaHMIO CUH-KETOCHHPTOB. JleHCTBMTENLHO,
Cpead NPOAOYKTOB Peakliuy NpeoOnanaloT CUH-CTepeoMephl, oOpa3oBas-
IMeCs U3 CHONAT-HoHA ¢ Z-koudurypaurei. [1o TeM xe cooOpaxeHnaMm
cocToAHHe 3 6o/ee NPEANOYTHTENBHO NO CPABHEHHIO C COCTOAHHEM 4,
4TO NPHBOOHT K NPEHMYIIECTBEHHOMY 00OpDA30BaHHIO GHMU-CTEPEOME-
poB H3 eHonsT-HoHa E-xondurypaumn.

5. CrepeocenexTHRHbIC PEAKIMM ANLAOLHOH KOHIEHCALMM

IlycTs B peakuuH anbIOJIBHOR KOHOEHCAUMH NPHHHMAET YJYacTHe
anpaerna RCHO B xauecTBe akuenTopa H €HOJAT-HOH, MONYYECHHBIN M3
xerona *YCH,COX, B xauecTBe noHopa. Torma, eCltH mpH «a-yriaepon-
HOM aTOME HaxXOJHUTCA 3aMECTHTeIb Y, TO OH CO3daeT OONOJHH-
TEMbHBIA XHPaNbHLIA LEHTP. 3aMecTHTEIL Y [OJIKEH YAOBIETBOPATH
OBYM YCNIOBHAM: O0ECIeYHBATH BBICOKYIO CTEDPEOCENIEKTHBHOLTE B NPO-
Hecce ajbAONBHOA KOHAEHCAUHB H JIETKO YAAIATBCA NMpM HeobGxomm-

MOCTH.
OnnH 43 BapHaHTOB pellleHHs 3Tol npobnems! npenioxunn Co-

nagbe 1 MHockosckH, pabortasmue 8 Ctpacbypre. Ilpy nomomm peak-
THBa I'pHHBSpa OHM NOJIyYa/H OCHOBAHME, CONPAXEHHOE ¢ a-CyNb(o3-
dupom. Takoi xapOaHHOH, CTAaOMJIKM3MPOBAaHHBLIA 3a CYET Cepbl B «-
MOJIOXKEHMH, AHACTEPEOCENEKTHRHO B3IAHMOEHCTBOBAN C albACTMAOM
RCHO. o-CynspuuunsHas rpynna, ofecrneudBalonias co3galHue AOMO-
HATEIBHOrO XHMPANBHOIO HEHTPA, JIETKO YOANSAETCA BOCCTAHOB/IEHHEM
amManbramMoil anioMuHUA. BBIXONbl peakudH HOCTATOYHO BHICOKH H CO-
crasngoT 50—85%, a comepxaHue 3HaHTHOMepa 80—91%.
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HabmozaeMas OHACTEPEOCENEKTHBHOCTh 00bACHAETCA 0Opa3oBaHH-
€M MepPeXOJHOr0 COCTOAHHUA, B KOTOPOM TPH aToOMa KMCIOpPOAa €HOMAT-
HOHA, CyNbQOKCHIA H anpAeruga KOOPAHHUPYIOTCS IO aTOMY MAarHHi.
EHOAT-UOH aTaxkyeT anbAEruj co CTOPOHBI Si-INIOCKOCTH. Bo ‘B3aumo-
neficTBHE BCTyNaeT HeNoje/leHHas 371€KTPOHHAaA napa cepbl, TOTaa Kak
ApMJIBHBIN 3aMeCTHTENb HAXOMHTCH C APYro# CTOPOHbI, B pe3yibTaTe
yero 3aMecTHTEeNb R anpierdaa pacnoiaraeTcsa B dHMU-TIONOXKEHHH 110
OTHOILEHHIO K CepocolepXallel rpyrie.

Hanovunanwe 1. Ecne TpuronansHblif aTOM, HanpHMep aTOM yrie-
pona, HMeeT TPH Pa3NIHUHbIX 3aMECTHTEIIA, TO ABE €ro IIOCKOCTH 3HaH-
THOMepHbI. PacrmonoXXHM 3aMecTHTEIH a, b, ¢ N0 CTAapUIHHCTBY:
cTapimii > cpenHui > mnannmit. Ecn® 3TH 3aMeCTHTENH pacnonara-
I0TCA NPOTHB 4acOBOM CTPEJIKM, TO TOBOPAT O Si-NJIOCKOCTH (OT NATHH-
CKOTO sinister), ecliH e 10 4acopofi €TpeJIKe, TO — O re-INIOCKOCTH (0T
naTHHCKOro rectus). Ocobbiit cnyuail npencTaBnsaloT coGolt anbaerunsi.

o 0
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R H H R
naockocms Si . nAGCKOCHIS e
Hanommuanme 2. BbixooMm SHaHTHOMEpPA HA3bIBAKOT Da3IuHE MEXIY
cogepkaHueM B MPOLYKTAX PEakUHH OOHOrO ¥ APYroro 3HaHTHOMEDA,

BblpaXXeHHOe B INpoueHTax, nmpudeM 3a 100% npuruMaloT cymMmapHoe
KxonuyecTBO 06pazoBaBMIMXCA IHAHTUOMEPOB:

Conepxanue Buixon
3HaHTHOMEpA IHaHTHOMEpa, T
99:1 98

98:2 96

97:3 94

95:5 90

90: 10 80

80:20 60
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Jiurepatypa. Mioskowski C., Solladie G. J. Chem. Soc. Chem. Commun, 1967, p. 162.

6. MysbixanbHas nay3a

Bo BTOpOM TOMe mMpHBencHa XpaTkas Onorpadus boponwna — xu-
MHKA, OTKDBIBUIErO PeakuHio anbaonbHoft konnencauun. Cyabba onepbl
«Knsa3p Hrope» nokaipiBaeT, YTO My3blka 3aHMAMana He CHHILIKOM
Oonbiuoe MECTO B XH3HHM 3TOro M3BecTHoro xumuka. A. 1. Bopoaun
Rravan nucath csoero « Kuais Uropa» B 1869 r., Ho Tak H HE 3aKOHYHI
omepy Ao camoit cMepTH Yepe3 18 ner! Muorue diparmenTs! omepsl ObI-
JIH yTpaueHsl. BrocneacTBHH OHM OBUIM 3amicaHbl MO BOCOOMHHAHHAM
Apy3eit, KOTOPbIM BOPOOHH KOraa-To Mrpas Te HWIH HHble OTPHIBKM H3
cBoero npoussencaus. Tak, HanpuMmep, ObIA BOCCTAHOB/IEHA YBEPTIO-
pa. TTocne cMepTe Boponsha apy3ss xomno3uropa Pamckuii-Kopcakos
H 'na3yHoR Ha OCHOBAHHH OCTABJIEHHBIX HM 3amnuceil - COOCTBEHHBIX
BOCAIOMHHAHUK co3gand ToT BapuauT «Kus3s Hropsa», KOTODBIH Mbi
3HaeM cerogHs. CaM BopoauH Obly CNHINKOM yBJIeYeH CBOMMH HCCIEHO-
BaHHAMM B XHMHUYECKON NabopaTopHu, YTOOBI TPATHTL BpeMsi Ha OpKe-
CTPOBKY, MHOCOUYHCIIEHHBIE TPAHCIIOHHPOBAHHUA M CLEHADMH ONnephbl.

JinvepaTypa. Brown D. Times Literary Supplement, 16—22 fevrier 1990, p. 173.
Kauffman G. B., Bumpass K., Leonardo, 1988, v. 21, pp. 429—430.
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HEKOTOPBIE PEWEHWA NMPOBNEMbI CENEKTUBHOCTW
(XUMUYECKAS, PEFTMO- U CTEPEOCENEKTUBHOCTb)

YT1o6bl 1OOKUTLCA XKenaeMoro pe3yjibTaTa, rJ1aBHOE HE PacTePAThLCH
CpeadH MHOXECTB2 COCYIECTBYIOIIMX peakUMOHHBIX LeHTPOB. Kpome
TOro, clieAyeT YYHTHIBATH, YTO COBPEMEHHBbI€ CHHTETHYECKHE METOMbI
4YacTO CYIIECTBEHHO OTJIMYAKOTCA OT BYEpaAUIHHX.

B panHo#t rnase Mbl PACCMOTPHM OCHOBHBbI€ NPHHUMNB!I POBEICHHS
CENEKTHBHOTO OPTaHHYECKOTO CHHTE3a, B YAaCTHOCTH TO, Kak AOOHThCH
IJHAHTHOCENIEKTHBHOCTH MM KaK 3aCTaBHThL PEAKUHMIO NPOTEKAThL JHILb
B OJHO¥ H3 OBYX IUIOCKOCTeH NBOAHOMN CBA3H — i HIH re, T. €. 3acTa-
BHTb PEAareHT aTaKOBATh C OQHOH CTOPOHB! MM CHENATh HEBOIMOXKHOH
aTaxybc apyrost. )

B xavyecTBe nmpuMepoB OYAYT pacCMOTPEHbI yX€ 3HAaKOMbie HaM pe-
aKUHH, NPHBOAAIIHE K O0Pa30BaHHIO HOBOH YIiIepO-YIIEPOAHOM CBA3M,
HanpHMep peakuMs KOHAeHcauMu Muxasnsa. Yacte Hactoswefl rnassl
OyneT nocssileHa OGCYKICHHIO METONA TOJTyMeHHS eHaMHHOB, pa3pabo-
TaHHOMY CTODKOM ¥ CTaBLIEMY YK€ KJIACCHYECKHM, a TaKXe PaccMoOT-
PEHHIO APYroro Noaxona K MX cuHTedy no merony RAMIT wnun SAMII
(3Hmepc), He MeHee 3aMevMaTeNbHOMY Kak MO Haee, Tak H Mo cBoelt 3¢-
(GEKTHBHOCTH.

1. TepMuHONOrHs

Peaxiis Ha3biBACTCH CEIEKTMBHOM, €CNIH MPHBOAMT K MpeHMYLIECT-
seHHOMY 00pa3oBaHMIO OOHOTO NMpoayKTa. Eciu e B pe3ynbTaTe peak-
unn 06pa3yeTcs TONLKO OOHH MPOAYKT, TO TAKas DeakuMs Ha3bIBaeTCH
cneu@uuecko.

XuMMUecKan CeIeKTHBHOCTL O0YCNOB/ICHA pa3/HyHON peakHHOHHOMN
¢nocoOHOCTBIO pa3HbIX DYHKUMOHANBHBLIX Ipynn (HanpuMep, anbaerua-
HOM M KETOHHOM).

B’ Tex cnyuasx, KOTAa peakiHs NPeHMYLIECTBEHHO NPOTEKAET MO Of-
HOMY H3 NOJIOXEHHH [Hanphmep, aNKHIHPOBaHHE 2-METHILMKIIOreXca-
woHa (cM. c. 71) uper nubo B nonoxenue C(2), 6o B ronoxesne
C(6)], TOBOPAT O PErHOCENEeKTHUBHOCTH.
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184
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B Tex cnydadx, Koraa B pe3yjhTaTe peakUMH [0/ydaeTcs OOHH H3
CTEPEOH30MEPOB (HanpHMeEp, B PEaklMM BOCCTAHOBJICHHA 2-MCTWILHKIO-
rexcaHoHa obpasyercs NH6O yucC-2-METHIMKIOTEKCAHON, THOO Mpakc-
2-METH/IHKIIOreKCaHOoJI), TOBOPAT O CTEPEOCENeKTHRHOCTH.

HAHTHOCENIEKTHBHOCTHIO HA3BIBAIOT MPEHMYLECTBEHHOE 06pa3oBa-
HHE OOHOTO U3 PHAHTHOMEPOB (HampHMeEp, BOCCTAHOBJIEHHE H30OpOHA
B R- unu S-compr).

2. Peruocenmunnoé‘rl- npHk o6pPA30BRHMM EHOMATOR

OnuH 43 METONOB PelleHHd 3TOH npobiieMb! 3aKmioYaercs B MpUMe-
HEHHH CHJTWIHDOBAHHBIX DHPOB €HOJIOB; IPOTOH MOXET C paBHOM Be-
POATHOCTBLIO OTLUSIUIATLCA OT Q-YITIEPOAHOTO aTOMa MIH OT « ' -yrie-
poaHOro aroMa no obe CTOpOHb! OT KapOOHRILHOH Tpynmel.
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[lpu HCNOAb3OBAHKH IPOCTPAHCTBEHHO-3aTPYJHEHHOro OCHOBAHHA,
wanpuMmep auusonponunamuia mutua (AITAJI), araka npoMCXOmHT 1o
naubosiee nocrynmHoMy UeRTpy. OOpa3oBaHHE eHoNSTa NpoOTeKaeT Nox
KMHETHYECKHM KOHTDOJIEM X0 YCTAHOBJIEHHA DABHOBECHS B TOM cCJly4ae,
€C/IM NPOTOH OTLUENIAETCA NpH HU3KOH Temneparype (— 78 °C) nocra-
TOYHO OBICTPO.

O6pa3oBaBmuiics B TaKHX YCIOBHSX €HOJAT MOXHO cTaOHAH3HMpO-
84TH NYTEM NpPEBpallleHHsA B CHIIMIMPOBaHHbIH 3pup eHona. CBA3bL MexX-
&Yy KHCIOPOAOM M KPDEMHHEM OveHb NpOYHas. Beicokas IHEprus 3ITOM
CBR3M ABJIACTCS ABMXKYLIEH CHIION peakuus oOpa3oBaHHs CHIWIMPOBaH-
woro 3¢upa eHona (Stork G., 1968, House H. O. 1969).
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MOXHO HA3BaTh [Be MNPHYHHBI, OOYCNOBJIHBAIOIIHE CTONbL BLICO-
KYIO NpovHOCTh ¢Bf3H Si—O. 3TO npexae BCero 3HaYMTENbHAs pa3-
HHLIA B 3JIEKTPOOTPHMUATEILHOCTH MEXIY 3IEKTPONOJIOKHTENbHbIM
aTOMOM KDEMHHS M 3JIEKTPOOTPHMUATENBHBIM AaTOMOM  KHCJIOPO-
Ja, a TakkKe BBICOKAA TMNONAPH3YEMOCTE aTOMAa KPEMHHA, CHOcob-
CTBYIOWIAA CTaOWIH3alMB HENONEeNEeHHbIX IMEKTPOHHBIX NAp Ha aTome
KHChopona.

OOpa3oBaHHe €HOJNATa, NMpOTeKalollee NMON KHWHETHYECKHM KOHTPO-
JIeEM, M ero CTabMIM3alHIO B BUIE CHIHTHPOBAHHOTO 3(pHpa €HO/MA MOX-
HO paccMaTpHBaTb Kak crneud@Hdeckyro peakuuio (T. . co 100%-Ho#
' CeNIEKTHBHOCTLIO). OnHaKko, Ha caMOM fejie B cllyyae 2-MeTHJILMKIO-
reKCaHOHA NONYYAeTCA TAKXKE H HeKoTopoe KonuuecTBo (~ 1%) cunumnn-
pOBaHHOro 3¢upa eHona, oOpa3oBaBLIErocs H3 €HONATA, NOJIYYEHHOro
mo peakuuu ¢ IITAJI, mpoTexkalouleit nox TEPMOAHHAMMYECKHM KOH-
TpOJieM.

o OS|M¢ OS|Me

4) ATTAA

Z)Mc SicI
OSiMe3 M¢354'O e}

Bqu(")F(') (vam.) p,
+ PnCHO —
™we

OSiMe:5

#-Bu
LiNH,/ T NHy

+ Af-BuI

CununupoBaHHbIe 3QUPBI eHONOB BeAYT cebs Tak e, KaK W EHOMA-
Thl B pEakKUMaX anbaosbHONH KongeHcauud. Ilocne nposeseHus peakun
TPHMETHWICHIMIIBHYIO FpyNNy, Kak IpaBHIO, YOANSIOT NPH ITOMOLIH
¢ TOpHA-NOHA, HCTIONbL3YA BBICOKYIO 3Hepruio cBsizd Si—F.
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Jiureparypa. Stork G., Hudrlik P F J. Am. Chem. Soc., 1968, v. 90, pp. 4462, 4464.
House H. O., Czuba L. J, Gall M., Olmstead H. O. ). Org. Chem., 1977,
v. 34, p. 2324, )
Noyori R., Yokoyama K., Sakata J., Kuwajima I, Nakamura E., Shimizu
M. J. Am. Chem. Soc, 1977, v. 99, p. 126S.

3. Cenextusnoe noJjydenme E- u Z-eHOJATOB

E- u Z-eHONATH! MOXHO MONMYYHThL C BBICOKOH CTENeHbIO CEIEKTHB-
HOCTH NPH NOMOLUM CHIMIHPOBAHHBIX QHpoB eHonos. [Ipu ucnonw3o-
BAHWH TPHMCTHIITH/ICH/IH/IALETATA CeJIEKTHBHO oOpasyiorcsa 3¢upsl-
€HONOB Z-KOHOHIYpalMH C MNPAaKTHYECKH KOJMYECTBCHHBIM BBIXOAOM
(99,5%). Ipu ucnonp3oBaHHM TpEMeTwIcHMIxiopuna u OITAJT (mo-
cnenHult neficTBYeT Kak OCHOBaHME), HANPOTHB, MPOMCXOAMT MPEHMY-
mecTBeHHoe obpa3loBanue 3¢upos eHona E-konurypauun.

1% Buy N SiMe 5

(o]
<+ Me4 Si-CH4~COOC, H —
\/u\/ 3T ¢S i P

Q (wa0-C4Hz), NOL® \/(
\JL/
-78°% g

o L

M335|C|

L
OS'MCIB

Nureparypa. Nakamura E., Murofushi T., Shimizu M., Kuwajima I. J. Am. Chem. Soc.,
1976, v. 98, p. 2345.
Nakamura E., Hashimoto K., Kuwajima 1. Tetrahedron Lett., 1978, p. 2079.
Ireland R. E., Mueller R. H., Willard A. K. J. Am. Chem. Soc., 1976, v. 98,
p. 2868.

4. /IpofiHON MPHHUMM CTePeOCeNeKTMBHOCTH

YacTto Reobxomumo nobGMThCA TOro, 4TOOBI aTaka peareHTa no
/IBOHHONA CBA3M MPOHCXOAMIA TONBKO C OAHOo#H cTopoHbl. CymecTByiOT
ABa’ IOAXOAA K peHIieHHI0 3To#i npobnemsbl. Maes nepsoro u3 HHX 3a-
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KJTIOYA€eTCA B TOM, 4TOGB! CHENaTh HEBO3IMOXHBIM MOAXON aTakylouweH
YacTHIBI ¢ OGHON H3 CTOPOH, 3a0NOKHpPOBaB ee OOLEMHCTHIM 3aMeCTH-
TeneM. B 3ToM ciydae aTakyroumi peareHT Oyner BBIHYKACH TNOQXO-
OMTh C Opyro#l cTponsl. BTopoli moaxoa, mpeinsioKeHHbid COBCeM HeE-
[ABHO, 3aKJIF04aeTcR! B 06pa’3OBaHHM HOBOH BPEMEHHONR CBA3M CO BCHO-
MOraTeNLHOM TIpynnoM, koTopas GHKCHpYeT aTaxyrlomuii peareHT ¢
HYXHO#K cTropoHbl. Yame Bcero 3To OBbIBaET aToM KHMCIOpoaa, crnocob-
Hbill KOODAMHHPOBAaTb 3MEKTPODHIBHBI kaTHOH E(*). g

PaccMoTpuM noapobHo oba mMerona.

A. C ucnonb30BaHHEM CTCPHUECKHX 3aTPYOHEHHIN:
A-1 — JHaHTHOCENEeKTHBHAA peakuus Muxasns;
A-2 — MOHOANKMIIHDOBAHHE KETOHOB.

B. C Hcnonb3oBaHHEM BCMOMOTaTeNIBHON rpynnsl, ¢QHKCHpyloLlel ara-
KYIOILLKHA peareHT:
B-1 — 3HaHTHOCENEKTHBHOE AIKHIIMPDOBaHME KEeTOHOB EHAMHMHAMM;
B-2 — 3HAHTHOCEJEKTHBHOE AJIKMJIMPDOBAaHHE KETOHOB METOAOM
SAMII.

«BpIcKa3bIBaHHE €CTh OTPDKEHHE PEANBHOCTH, HO 3TO OTpPaXKeHHWe Tako# peanb-
HOCTH, Kakol Mbn! ee ceGe MpenCTaBNAEM»..
Bummeenwmein. Noruxo-punocodpckust TpakrTar.

5. JHAHTHOCEJIEKTHBHAH peakuMs Muxains

[TpuMeHeHHe KOMNIIEKCOB OpraHOKynpaToB ¢ ¢TopumoM Oopa mno3-
BOJIIET MOJIYy4aTh AaCHMMETDHUYECKHE LeHTpbl. IloCKOABKY mnoaxom K
OBOHHON CBA3H ¢ ONHONW CTOPOHBI 3aTPYOHEH, OPraHOKynmpaThl MpHCO-
EOHHAOTCH K «, B-HEHAChIIIEHHBIM 3pupaM ¢ o6pa3oBaHHEM INpeHMY-
HIECTBEHHO OIHOr0 M3 3HAHTHOMEDPOB.

Opranokynpat Beixon 3HasTHOMEpa,
%

BuCuBF; 99,5

MeCuBF; 78

MeCuBF;PBu; 87
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I'ugponu3 agnykToB Muxasns NPUBOAHT K 0OPa3OBAHHMIO KHCHOT,
coOepKatMx XHPaIbHbIA LEeHTD.

JlutepaTtypa. Oppolzer W., Moretti R., Godel T., Meunier A., Loher H. Tetrahedron Lett.,
1983, v. 24, p. 4971,

«B MMpe BelllM CBA3AHBI MeXQy COOO# Kak 3BeHbi ONHOM uenH».
Bummeerwmein. Jloruxo-punocodckuit TpakTar.

6. PerHoceIeKTHBHOCTL B PEAKLMAX AJKUIMPOBAHHA KETOHOB.
HcnosbioBaHne eHaAMMHOB

Ilycte Tpebyercs BBeCTHM B KETOH ONHY aJKMNBHYIO Ipynny B o-
N0JI0XKEHHE X KapOOHUNbHON rpynrie. Peakuus npsMoro aJkuidpoBaHus
B 3TOM ciy4ae He moaxoanrt. EciaH MPOAJIKHNHPOBATE KCTOH, HANIPHMED
HHKJIOT€KCaHOH, OOBIYHBIM AIKHIADPYIONIMM aréHTOM THHA METHJIIMOOH-
na, NMONYYHTCA CMECh NMPOAYKTOB MOHO-, M-, TPH- H TETPAaNKHIU-
POBAHHA.

6 3ak. 178
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IMonobOxbie CHHTE3Bl OCYUIECTBASIOT IPH MNOMOWH €HAMHHOB IO
Cropky. B pesynsTare npHcoeJHHEHHA THPPOJHANHA K UKKJIOTEKCAaHOHRY
o6pa3yeTcs €HaMHH M MOJIEKyna Boabl. EHAMHH MOXHO NpPEACTaBHTE

i ()
+(,',—>—>

M-

B BHIE CYNepno3HUMM TPaHHYHBIX (OpM, rOe rpaHHYHAs AKMONApHAs
dpopma obnagaer AOHOPHBIMH CBOMCTBAMH noaoﬁno aToMy yriepona
B MONOXEBHH 2 osIepHHOB.

[") (4}
N

N

AN , -— =)

B TakoM cnyvae 3nekTpodun Oyaer persocejieKTHBHO aTakKoBaTh
HMEHHO 3TOT NOHODHBI{ LEHTDP, NPDHYUEM DeaklUHA NpOTeKaeT cTepeoce-
NEKTHBHO, YTO TIO3BOJSET H36eXaTb NONHANKHIHPOBAHMA.

PaccMoTpuM BBeneHHMe nepBoff ankWabHOM rpynnbl. B peakumsax TH-
na Sn2 B nepexogHOM COCTOSAHHMH aTOMbI Yriepoaa B MONOXEHMH 2 eHa-
MHHA (ZOHOD), METHNbLHOM TIpynnbi, a Takxe HOAHA-WOH (YXoaswas
rpynna) HaxoJATcs Ha oaHo# npsaMol. B ToM ciyuae, Koraga ajkwibHas
rpynfia B HMHTEPMeJHAaTeé HAXOAHTCH B 3KBATOPHAJILHOM IOJI0XKEHHH,
BO3HHKAIOT OOJIbLLINE CTEPHYECKHE 3aTPYRHEHHHA, CO3JaBaeMble CUH-Me-
TUITCHOBOA TIpyNno# NHPPOIHOHHA.
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Takum 06pa3oM, B mpouecce anKHIKPOBAHHA BO3IMOXHO TONLKO ak-
CHAJIbHOE DPACTOJIOKEHHE 3aMecTHTenel. o rugponusa ¢ o6pa3zoBaHH-
€M LHKJIOreKCaHOHA MHTEepMeaHaT HMEET aKCHAbHBIA aIKMIILHbIR 3aMe-
CTHTEND.

ITpennonoxuM, Yo B peaxIHOHHOH cpelie HMeeTCA H3OLITOK aJIKH-
NUPYIOLero areHTa. Bo3MOXHO JIH B 9TOM cJiyuae BBeI€HHE BTODOH a-
KMJIBHOR rpynnbl? BBencHHIO BTODOH alKMNIbHON Ipynmel MO aTOMY
C(2) B ’KBaTOpHANTLHOM HNONOXKEHHH OyayT MelaTh ONHCAHHBIE Bbiule
IPOCTPAHCTBEHHbIE 3aTPyAHEHHsA, BBEHEHMIO 3TOW TIpyNnbl MO aToMy
C(6) B 3KkBaTOPHATLHOM MOJIOXEHHH OyaeT MemaTh NHPPONMHAHH, H, Ha-
KOHEl, BBEOEHHIO BTOPOro adKMILHOTO 3aMecTuTeNns mo aromy C(6) B
4KCHAJTBHOM MOJIOXKEHHH OYyaeT MpensTCTBOBATHL TEpBas BBEAEHHAd all-
KHIbHasA rpynna (OuaxkcuanbHoe l,3-B3ammoneiicTsue).

Jinteparypa. Stork G., Terrell R., Szmuszkovisz J. J. Am. Chem. Soc., 1954, v. 76, p. 2029.

7. TlonyvyeHMe XMPRNBHOrO LEHTPA MyTeM AIKH/IMPDOBAHWUA E€HAMMHOB

JHAHTHOCENEKTHBHOE BBEACHHE AIKWIBHOTO 3aMECTHTENIA B KETOH
OCYIIECTBJIAETCA Yepe3 eHaMMH, KOTODLIA B CBOIO OYEPEdh MOXKHO IO-
NYYHTHL H3 aMHHa, cojepXallero XHpajbHbI neHTp. BBeneHue B eHa-
MHH KaTHOHA TMTHA OPOBOIAT NPH MOMOUIM AHW3ONPONWIAMHAA JHTHS
(INNAJ1) B Terparuapodypaue (TI'®) npu Ttemneparype —20°C. B xa-
WecTBe AIKWIHPYIOLIErO areHTa OObLIYHO HCIONb3YIOT ANKHITAMOreHHIT

RX: peakumio nposoaaT npH —78 °C. B mepexogHOM COCTOAHHH (MOKa-
o
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3aHO B PaMKe) KaTHOH JIHTHA KOODAMHHDYETCH IO aToMy KHCJlopona
3aMECTHTENA, KOTOPHIH HMEHHO ¢ 3TOH HENIbIO NpeaBAPHTENBHO BBEIEH
B €HaMHH, COAEPXaLUMi XMpanbHBIR HEHTD. B TOM caydae, ecH xHcno-
- PO HAXOAMTCA Nepel IWIockocThio cBazw C=C eHamuua (33 MIOCKOC-
TbIO), TO KATHOH JTUTHA TakKXe PacnonaraeTca nepel 3TOK IIOCKOCTHIO
(3a mI0ck0CcThI0). KpOMe TOro, NpoNCXOOHT ¥ KOOPAMHALHKS yXOnsiuei
rpynnkl X N0 KaTHOHY JIHTHA, NPHBOAAILAA K TOMY, YTO aJIKHIHpOBa-
HHE BCEra MpoTeKaeT B OHHON W3 nonymnockocred. Taxum o6pazom,
MOXHO NONYuUUTH 2-anKHIUMKIIorekcahod R(S)-KoHOHrypauds; BbIXOI
3HaHTHOMEpa coctaniseT 87—100% . CymecTBeHHOE IIPEHMYILECTBO
JAHHOrO0 MeTOona COCTOMT B TOM, YTO HCXOAHBIN AMHH, COXEpXKauiHiH
XHpaJIbHBIH UEHTP, MOXHO PEreHepHPOBATH.

Ph

Ph
[0} N
VY,
HyN
OMe l

Ph

N —

H  Ph
o N (Y *H
- A k(;_l_ OMe
R Np OMe Rix

Fh Ph
+ — 7 M
o Ome N OMe
P v
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"R TR (.

Jiurepatypa. Meyers A. 1., Williams D. R., Druelinger M., J. Am. Chem. Soc., 1976,
v. 98, p. 3072.
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8. JHAMTHOCeNeKTHBHOE ATKHIMPOBAHME €HAMMHOB

'B cOBpeMeHHOM OpraHH4YecKOM CHHTE3€ YacTO CTapalOTCA 3aMCHHTH
eHaMHHbl HMMHAMH WIH FHOPA30HAMH, METHIINTBEPOBAaBHE KOTOPBIX NPH-
BOJAMT K 00pa3oBaHHIO aHHOHOB, 3a CYUET ITOro yOaeTcs NOBBICHTL BbI-
XOObl W CENEKTHBHOCTH peakumii. ONHAKO CaM MHPHHLMII OCTAETCH TEM
JKe -— MOyYeHHe JIMTHHOPraHH4eCKOro COeqHHEHHs C NOCIeayIomen Ko-
OpAMHalMelt MeTajula MO aATOMY KHCNIOpoga 3aMecTuTens. Takum obpa-
30M, KaTMOH JIMTHA BCErd OCTAETCA MO OOHY CTOPOHY OT IUIOCKOCTH
aBoitHo#t cBa3n C=N, YTO B CBOK ouepellb 3acTaBNjdeT aTaKyIOLUMH pe-
areHT RX noaxoauTs ¢ TOH Xe€ CTOPOHBI (3TO NMPOMCXOMUT 3a CYET CHN
KynoHosckoro mpuTsmxenns R(OTV?X(7) g X(Li(H)),

B xauecTBe MCXOOHBLIX COeXHHEHHM BniOepeM KETOH H YMCTLIH 3HaH-
THOMED (S)-1-amHHO-2-MeTOKCHMeTHunnupponuaud (SAMIT). I'mapasou
SAMIT MOXHO NONYYHTH ¢ BbixoaoM 80—100%. B teTparuapodypaHe
SAMI1 obpabartrisaior LiN(u#30-Pr); (Beixon coctasnser 95—100%), a
3aTeM N06aRaAOT ankunupylomml arent R3X (X=I, OSO3;R), BbIX0OI

- 0 OMe OMe
I _
Rl /\l + y — N
R? / RA—_ ./ ,
=N
A\ NHQ Rl
X\ Me
S
g3 L0
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NPOAYKTOB IKHIHPOBAHUA COCTABNAAET 75—90% , BRHIXOA PHAHTHOMEpA
80—100% . [lepexonHOe COCTOSHHME MOKAa3aHO BhilIC B neurpe. ansb-
Helfee paciieIUICHHE NPOBOAAT 030HOM B METHJICHXJIODHZE NIPH TeEMIIe-
parype —78 °C (Brixon coctapnser 100%). C noMoLIBIO peakuMH BOC-
CTAHOBJICHAS MOXHO NPOBECTH DEreHEpallHio H penuxknHiaumio SAMII
¢ BeIxoxoMm 80%.

B Tom cnyuwae, xorga Tpebyercs NONYYATH ADYro#t 3HaHTHOMED, B
KauecTBe MCXOOHOro cocaHHeHHsa BbIOHpaOoT (R)-1-aMHHO-2-MeTOKCH-
Merwmupponnaus (RAMII).

Jiurepatypa. Enders D., Eichenauer H., Chem. Ber, 1979, Bd. 112, S. 2933.
Enders D., Kipphardt H., Fey P, Org. Synth., 1987, v. 65, pp. 183—202.

9. IlepeHOC XHPAJNBLHOCTH

Ina Toro, urobsl B X0A€ peakuMH NPOH3OLLTO 06pa’oBaHHE HOBOTO
XMPAILHOIO LEHTpPA, TpeOyeTcs HalMuue NMPOXHPANbHOIO LEHTPA B HC-
XOOHOM coenHHEHHM. [IpHBeaeHHBIN HEXEe NIpUMED npeAcTaBiAer cobol
cHrHaTponuyio [3,3)-neperpynnuposky Knsiizena. Enonuszaumio 3¢upa
MPOBOAAT MPH TIOMOLIM CHIBHOTO OCHOBAHMSA, NOCTATOMHO Pa3BETBIICH-
HOro, YTOObI He TPOABNATH HYKNCOOHIBHBIX CBOMCTB, HampHMeEp LH-
K/TOTeKCHJIM30NPONMIAMHIA JIHTHA. o

MonyueHHble TAKEM 0OpPa3OM €HONATHI MOTYT HMETh [1Ba HeHachl-
INEHHBIX 3aMECTHTENS NPH OOHOM YIJIEPOJAHOM aTOME B IEPEXOIHOM
COCTOSAHMM, MMelolleM KoHdurypanuio Kkpecna. [Ileperpynnuposka

A R—M B K ‘
/ —_— " A VO
o
OH R

i
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Knafizena npuBoauT X 0Opa3OBaHHIO CMECH OBYX CTEPEOM3OMEPHBIX
KMCJIOT ¢ BbIXOOaMH 59 m 6% coOTBETCTBEHHO (CM. CXEMy Dpeakimu).
[Npuauna cToidk Gonblolt pa3sHHUBl B BBIXONAX 3aK/IIOYAETCA B TOM,
YTO MpeHMYIUECTBEHHO obpalyercs eHONMAT Z-KOHGUIYDALHH.
Hcxonusiit nponHoHoBbIN 3¢HDp ronygaoT H3 MeHTOHA. TIpH BBene-
HHH Pa3HYHBIX METAJUIOOPraHHYeCKHX COeAHHEHHH NPOMCXONHT peak-

L

IIHA OHACTEPCOCENIEKTHBHOrO NPHCOCNHHEHHA, B peIyibTaTre KOTOpOH
06pa3yloTCs NPEHMYLUECTBEHHO aKCHATbHBIE CIOHPTHI.

IMony4yeHHble CNUPTHI 3ITEPHOHULMPYIOTCH NPOIHOHOBON KUCIOTOMN
HiIH e€ MPOH3BOAHBIM.

Jiutepatypa. Chillous S. E., Hart D. J, Hutchinson D. K., J. Org. Chem., 1982, v. 47,
p. 5418.

«EcTecTBeHHBIE HayKH MMCIOT Q€10 C M30TONMAMM H HOHAaMM, CONSMH M TEJIRMH,
HEOPraHM4eCKWMH H OPraHMMECKHMH 3anaxaMu, pasHooOpasHeIMH KieTkaMH. B 3Tom
KOKTeHne yeM Gonee Bely CXOKM, TeM CHAbHEee OHH pa3ltKyaioTcs. To, YTO HamHcaHo
MIOABbMM, YCTapeBaeT eiie npouioR Houblo. HosbIst uccnenopatent obnacuser dak-
bl MO-HHOMY.»

Journal of Irreproducible Results, 1964, v. 13, p. 5.
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10. CooTHolleHHe MEXKAY PEAKIMOHHOCTIOCOGHOCTBIO
H CelexTMBHOCTBIO

© Yem Gomee BLICOKOH PeakUMOHHOCIIOCOOHOCTHIO O6NazaeT coeaMHe-
HHEe, TEM OHO Me€Hee CeJIEKTHBHO B peajiH3anMH TpeGyeMoro npespalle-
HHA, DTOT NOCTYNAT BOCAPHHHMAETCH KaK OMEBHAHOCTb HA MHTYHTHB-
HOM YDOBHE, OQHAKO YacTO OH OKa3kiBaeTcs BecbMa nosiesnbiM. Ilycth
- peakuUHOHHAA CPeAa COACPKHT TaKue COCQHHEHHN, KaK a3HA-HOH 4 BoAa.
CpaBHHM CENEXTHBHOCTb [BYX XapOOKaTHOHOB, Da3JIMYAIOLUBXCH MO
CBoelt cTaOHMNBHOCTH, ~— ajJaMaHTWIA-2 ¥ Tpudedunmernna (TpHTHNA)
IO OTHOWIEHHIO K 3THM HykneodunaMm. Tak, NpH NpoBesesHH CONTLBOH-
3a COOTBETCTBYIOLIKX XnMopuHaoB B 80%-HOM BOAHOM alleTOHE peaKlu-
onnocnocobuocts PhsCCl oka3ssisaercs B 10'> pa3s Bblile peakuHoHHO-
cniocobHOCTH BTOpHYHOTO KapbokaThona. Kapbokatuon PhsC'*’ Gosnee
cTabuieH, CclegoBaTeNbHO, MEHee PpEaKUHOHHOCMOCOGeH H COOTBeT-
CTBEHHO ropasno 6ornee cenextuBeH, yem Ad ¥, H NpeMMYylIECTBEHHO
B3aMMOMEHiCTBYET C a3MI-MOHOM, a He ¢ BonoH. COOTHOLIEHHME KOHC-
TaHT kN, U Kku,0 npubnusuTtensHo B 10° pa3 Beime, uem ams Ad *.

P H 10H,
C W
> \:N =N=N:
| = () [39]

o - ol

N

‘o JNZNTN
VRN (R I
H H

OnHako OOCTATOUHO UacTO IMOCTYNHPYEMOE COOTHOIIEHHE MEXAY
PEeaKNMOHHOCTIOCOOHOCTBIO U CENEKTHBHOCTBIO He BhINONHseTca. Cenex-
THBHOCTH He 00s3aTenbHO ObiBaeT HM3KOM (cpenHelf), ecTd peakUHOH-
HOCNIOCOOHOCTH BbICOKA. HanpoTHB, €C/IH CENeKTHBHOCTH BBICOKA, TO
PeakLHOHHOCTIOCOOHOCTH, KaK NPaBWIO, HH3KAad KaK TEOPDETHYECKH, TakK
H Ha NpaKTHKe.

Sn2-Peakuuu 4acTO ABMASIOTCA MCKTIOMEHHEM H3 MPEAIOKEHHOro
npaBuna. Tak, ecnu cpaBHHThL B3aumojneticteue RBr u PhCOCH;Br ¢



Hexomopuie pewexus npobaemoi cenexmusHocmit 89

HykseopunaMu, To oxaxerci, yto PhCOCH,Br 6onee peakunonnocmno-
coben ¥ Boslee cenekTHBEH B PeakUMiX ¢ NMPHAMHAMHE, MMEIOLIHMH Da3-
JIHYHBLIC 3AMECTHTENH.

DT0 MOXHO OOBACHUTH C TOYKM 3PDEHHA TEOPUHM ME3OMEPHH, KOTO-
pas yTBEp>KIaeT, YTO NEPEHOCHTCA HE TOJIBKO 3/1eKTPOHHAA napa (Kax
3TO MNpEeAnosaraeT TPAOWMMOHHO HCNONb3yeMas CHCTEMa 3alMcH Co
CTDPEJIKaMH), HO TaKXKe BO3MOXEH Nepexoa OJHOro 31eKTpoHa. OnnunieM
3TOT Mpouecc npu momoiu auarpamm Ilpocca.

INocTpoesne NMPpHBEXCHHON NHArpDaMMbl HAYHEM C aHAlIW3a rpaHuy-
noit gopmbt Nu: u R—X (ucxonusie pearents) H *'Nu—R u :X'7)
(npoaykThbl Sn2-peakun 3aMenieHnsn). CyllecTBYIOT pa3siHUHEIE MHEHHA
O TOM, 4TO NpelcTaBiser cobol nepexoanoe COCTOAHNE B NAHHON peak-
UHH; 3TO BBI3BIBAET HEKOTOPBIE CIIOXKHOCTH MDH 3ANHCH. Yame Bcero
NUIIYT JBe NepPeXONsIIHEe OpYyr B Apyra rpaHuuHbie Gopmsi:

Nu:R:- X u Nu+) R :X(?

Ha neppo#t ctanul ob6cykKnaeMoll peakuMy NPOHCXOOHT I'OMOJIHTH-
yeckoe Bo30yxaeHne cea3n R—X, Ha BTOpO# — mepeHoOC 3/iIeKTPOHA OT
Hykneodpuna x pagukany R° cyberpata R—X. Kpueele, Xxapakrepu-
3YIOIIME OCHOBHOE M IEPEXONHOE COCTOSHHA, HE MOTYT fepecekaThbcs
(3TO 3anpellieHo), CleNOBATE/ILHO, XKpHBas NyTH peakuuMH 3arnbaercs
BHM3.

et R e x” (Rus R )eX

f+) oy )
Nul + R—X Nu-R + X
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B ToM cnywae, ecnm cyOGcTpaToM sABnsercs coenHHeHHe . RX =
= PhCOCH;Br, MOXHO Hanucarh TPETHIO TPAHHUHYIO PEIOHAHCHYIO
$opmy — Nu*»*PhCOCH{ Br, xoTopas cTaGWIMINpYeT nepexomgHOe
cocTOAHHEe H OOBACHAET NOBBbILICHHE peaKUEOHHOCNOCOOROCTH. [{Be M3
TpeX IpaHMYHBIX (OPM HECYT MONOKHTENBHBINA 3apal Ha HyKJIeodHIIe
(aToM a3oTa B MHPHAHHAX), KOTOPBIH KaKk JOHOD 3JIEKTPOHOB CTAHOBHT-
ca OGonee u3bupateneH.

Jlurepatypa. Levine R. D. Israel J. Chem., 1985, v. 26, pp. 320—324.
Buncel E., Wilson H., J. Chem. Ed., 1987, v. 64, pp. 475—480.

11. CrepeodnexTponnblii 3¢¢pext

AHomepHblil 3Pgexm. B miecTHUNEHHBIX LUMKJIAX Haubojee npearno-
YTHTENbHA aKcHansHan KoHbopmaumma ceazd C—X, roe X — axkuentop
(ranoreH, XHCIOpoOA M T. N.), ecnH cBf3b C—X conpsKeHa ¢ aTOMOM
kuciopona. Kpome toro, Habmonaercs cokpainenne cesisi C—O n ya-
nuHeHHe cBa3d C—X Mo cpaBHEHKIO ¢ COEIHHEHHSAMH C 3KBATOPHAIILHON
cea3pio C—X. IlpuBeneHHas HHXKe rpaHHYHas Gopma nospoiser obniac-
HHTb 3TO C TOYKH 3DEHHMSA TEODHH Me3oMepHH. JIBe MoJIeKynspHbie
opOuTann BCTYNAIOT B ABYXINEKTPOHHOE BlauMozeiicTBHE: BAKAHTHBIN

X x(‘)
N . L7
o ¢
X
*
dC -X

0

paspeixIArolMA o*-ypoBeHb cBA3H C—X H N-HECBAIBIBAIOLLAA «aKCH-
aJbHas» PIEKTPOHHAA Mapa KHCIIOPOAa; NPH 3TOM IPOMCXOMMT TaKXe
nobouHoe nepeKphiBaHME ~T-THMA.

PaccMOTPHM MOZENbHBIN NMPHMEP MPOSB/ICHUS aHOMEPHOTO 3(hdex-
Ta. B coendHeHMH 5,5-IHMETHNOHOKCAH-1,3-di aTOM nelTepHsa B TOJIO-
KEHHH 2 HAXOAMTCA NPEHMYLIECTBEHHO B SKBATOPHANBLHOH KoHdopMa-
o (AG® = 52 + 10 xkan/mMone npu 203 K), 4TO MOXHO OOBACHHTH

cnepyromwuM obpaszom.
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1. B mepmunax meopuu meizomepuu. HecBa3biBaloNlas rpaHHyHas
dopMa NpEeUMYyIIeCTBEHHO COACPXKXKHT BOOOPON, a He HedTepHit, Tak Kak
B CHIY NMepBHYHOro M3oTonHoro 3¢dexra cea3sr C—H nerve pasopeats,
yeMm cpsizk C—D (E§‘< ED), 4To ciocoBcTByeT akCHaILHOM OPHEHTALMH
aToMa BOHOpPOIA. v

2. B mepmunax meopuu monexyaapubix opbumaneu. Ceazp C—H
SABJIAETCH MeHee npodo#, ueM cBa3br C—D, cienoBarenbHo, o*-opOH-
tanb cBa3d C—H HmeeT 6oitee HU3KYIO 3HEPTHIO, Y€M g*-OpOHTaNb CBA-
3 C—D, 3mauur, B3aumozelicreue n—o*-opouraneht caasu C—H 6o0-
fiee CHNBHOe, yeM n—o*-opburaneht cpssw C—D.

PeaxijHOHHOCNIOCOGHOCTL TETPAIAPHYECKMX MHTEPMEIMATOB

Kak u B ciyyae peakiud npucoequHeHHN-pparMeHTandd (CM. 1. 1),
aHoMepHbI# 3¢dexT obneruaer pa3peiB cBsa3d C—X B TOM ciydae, Kor-
12 HECBA3BIBAIOLIHE 3/IEKTPOHHBIE NIapbl AaTOMOB KHC10pOJa, CBA3ARHLIX
¢ OOHHM H TEM X€ aTOMOM YTNepona, HaXONATCH B QHMU-TIEpHIIaHap-
HOM NONoXeHuH. [{3CIOHrmamn yTBep>KIaeT, YTO i o0neryeHds pas3-
puiBa csa3y C—X uHeoOXxomMMO Hanmuuude XOTA Obl OBYX TakuX 3JeK-
TPOHHBIX AP, HAXOIALIMXCA B GHMU-TIEPHIUIAHAPHOM MOJIOXKEHHH IO
OTHOLICHHIO K yXoasued rpynmne.
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CTepeoce/IeKTUBHOE BOCCTAHOB/ICHHE LHK/IMYECKWX KETOHOB

BoccTanoBnesne mpem-0yTHN-4-HAKIIOTEKCAHOHA NHTHHAMIOMHHRN-
THAPMAOM NPOBOAAT B pHpe npu 0 °C. O6pa3yiomHecs NPOAYKTH AB-
JISIOTCA Pe3yNbTATOM «aKCHANMBHOR» aTakd ¢ Haubonee NpocTpaHCTBeH-
HO-3aTPyOHeHHOH CTOpOoHbI. BeIxom cocramnser 91%. CooTHoumenue
KOHCTaHT K, ./Kk,, NpHGau3ATensHO pasro 10. BoccTaHOoBneHHe 4eThi-
PEXWIEHHOT0 LHK/IMYECKOro KEeTOHA TakkKe IIPOHCXOAMT ¢ Haubonee mpo-
CTPAHCTBEHHO-3aTPYAHCHHOR CTOPOHBI; COOTHOMEHHE kg /ky npubnuiu-
TeNbHO paBHO 4eThipeM (R = u30-Pr). Haubonee ycrofiuasoe nepexon-
HO€ COCTOSHHE XapaKTEPH3IYETCA aHMU-TICPHIUIAHAPHBIM DAaCHIONIOKCHHEM
ceszeit C—H B npouecce 06pa3oBaHus OQHON HWIH HECKOABLKHX HOBBIX
cesazett C—H npu cocemnem aTome yrnepoaa. Habmonaemyio crepeoce-
NEKTHBHOCTE BCErfla MOXHO OOBACHHTL CTaCHIHIHPYIOIIMM [BYX-
371eXTPOHHBIM B3aumonelicTeieM H ™ M o*-cBa3Y (YUHTHIBAR INEXTPO-
bunbHBIN XapakTep 00pa3oBaHHs YrNEPOA-BONOPOMHON CBA3H, aBTOD
OpPeANOYHTACT FOBOPHTL O B3aHMONCHCTBHM BakaHTHON opOMTanM CB-
ad C—H u psaxasl seipoxneHHol o(— H)*-opburanm).

;-~-=~I

~

- o

TpucoeamuenMe NO ABORHON CBA3H

PaccMoTpHM rpaHMyHbie OpOHTANN MOJNEKYAbI NponunenHa [kxongop-
MalHs, coAepXkawias OByrpaHseii yron 90° (C(1), C(2), C(3)/C/(2),
C(3), H)l, p3aumoneiicTByiomiero au6o ¢ npoToHoM (EKTPOoPHNBLHOE
NIPHCOeRHHEHKWE), MHOO ¢ TMAPAA-HOHOM (HYKNeOOHNLHOE MPHCOCHHHE-
Hue). B cnydae anexTpodmwnbHoro npucoenmHenas B3MO nponmiena
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p3auMopeiicTsyer ¢ HBMO snexktpoduna; B cliyyae HyKI€OQHIBLHOIO
npucoeauHenns HBMO npomnunena Biaumoneictayer ¢ B3MO uyxneo-
duna. IMoboyHoe B3auMogelicTBHe OpOHTATel NPENMATCTBYET CUH-TiEpH-
iaHapHo# atake nekTpodnna no nonoxeruro C(1) u CR2). Takum o0-
pa3oM, Hauboyee NPEANOYTHTENbHA GHMU-NIEPHILIAHADHAA aTaKa. CUH-
MMepunnanapHas ataka HykineodHaa OPOHCXOOMT B monoxenne C(1) u
CHJIBHO 3aTpydHeHa B nonoxenne C(2).

Jiureparypa. Kirby A. J The Anomeric Effect and Related Stereoelectronic Effects at
Oxygen, Springer Verlag, Berlin, 1983.
Anet F. A. L., Kopelevich M. J. Am. Chem. Soc, 1986, v.108,
pp. 2109—2110.
Gorenstein D. G. Chem. Rev., 1987, v. 87, pp. 1047—1077.
Anh N. T, Eisenstein O. Nouv. J. Chim., 1977, v. 1, p. 61.
Cieplak A. S. J. Am. Chem. Soc.,, 1981, v. 103, pp. 4540—4552.
Caramella P, Rondan N. G., Paddon-Row M. N., Houk K. N. ). Am.
Chem. Soc., 1981, v. 103, pp. 2438—2440.

12. KonpopMaumy 1nepexoaHOro COCTOSHHH «KPecjo» H «BAHHAY

PaccmoTpuM curMatponsylo [3,3)-neperpynnupoBky (neperpynims-
poska Koyna), B KoTopo#l KOHPOpMAlUHA NEPEXOAHOr0 COCTOAHUA Mpel-
craBnger cobolf koHbopMalMIO THNA «Kpecna» MM «BaHHbI». Cornac-
Ho npaBuny [sioapa — L{uMMepMaHa, nepsas U3 HUX aHATTOrHYHA KOH-
dopmanun apoMaTHuecKoro coeanHenus 6eH3zona. Bropas, OGnarogaps
TpeEM B3aHMOJEHCTBHAM 2p—op6u'ra.nen OBYX aUIMIBHBIX (parMeHTOB
BMECTO [BYX, H30IEKTPOHHA NBAXIbl AHTHAPOMATHYECKOMY coemme-
Hulo — OyTasneny.

Kak NPABHIIO, MEPEXONHOE COCTOAHHE THMA «Kpecina» npeobnagaeT
B pEaKUHUAX C y4YacTHeM BCEX LUECTH UEHTPOB H IUECTH 31€KTPOHOS.
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KnaccHueckHM npHMepoM aBnfeTca neperpynnuposka Koyna aamerun-
rexcaaMenos-1,5. Harpesauue npu 225 °C me30-3,4-muMeTHIITeKCagHe-
Ha-1,5 NpHBOOHT X MCKMIOYHTEILHOMY OOpajoOBaHHIO OKTaJHeHa-2,4
E,Z-xoudpurypauuu. [1pn marpesanuu no 180 °C (=)-3,4-nMMermirexca-
ndeHa-1,5 npoayxTaMH Neperpynnuposkd ABnAi0TCA oxTagmen-2,4 EE-
# Z,Z-xoHQHrypamuu B COOTHOWeHHn 9 : 1.

Me
= H
— Me
H Me
—_— =" "\H
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H
Me
—
> Me Me
H

Jluteparypa. Von Doering W. E., Roth W. R., Angew. Chem. Int. Ed. Engl., 1963, v. 2,
p. 115.
Dewar M. J. S, Lie C. J. Am. Chem. Soc., 1987, v. 109, pp. 5893—5900.
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3AINTA U PEFEHEPAUMA OYHKUMOHANBHbIX MPYMM.
CMNPTOBAA U KAPBOHWbHARA TPYNMbI.
OBPAWEHWE MONAPHOCTH

OnHoH W3 OCHOBHBIX liejled OpraMM4eckoif XMMHH OCTaeTcs CHHTeE3
pAana 6HOIOrH4ECKH aKTHBHBIX NDHPOHHBIX COSOMHEHHA ¢ DOALUIMMH N0
pa3sMepaM MOJIEKYIaMH, COOEPXAIHMMH HECKOJBKO (QYHKUHOHAMbHBIX
rpynn. [1po61eMa coCTOMT B TOM, 4TOOBI B peakuMio BCTYNaJj onpene-
JIEHHBIH (parMeHT Mosiexyanl Oe3 yyacTus OCTaJIBHON ee 4acTH. B Tex
ciydasiX, KOrga HYXHO COXpaHHTE TY HIH HHYIKO G(GYHKUHOHAJIBHYIO
rpyImy, XOTopas TakXxe cnocoOHa BCTYNATh B RAHHYIO PEaKlMio, ee He-
0OX0OHMMO TIpeaBapHTEILHO 3AlUMTHTL. OUEeBHAHO, YTO 3aluTa QYHK-
UHOHAITLHON TPYNNbI M €€ pereHepalus AOJ/DKHBI OBITH AQCTATOMHO
NPOCTHIMH M KOJIMUECTBEHHAIMH peakuMsaMd. B 3Toif rnase 6yayT mpen-
JIOXKEHbI METOABI 3ALIMTHI ABYX BaXXKHeHIIMX QYHKIHMOHANBLHBIX rpynn —
CIIUPTOBOK M KapOOHMIIBLHOM.

PaccMOTpHM CHHTETHYECKHH METON, OYEHb HanoMHHAIOmWH# oOpa-
uieHue nonapHocTH. [IycTh MBI HMeeM OHNoa» A—B, y KoToporo no-
JIOC A 3apsKeH NONIOXKHTENBHO, a nomoc B — orpuuarenbho. Kak He-
06X0OMMO NOCTYNHTH, YT00B BpeMEHHO M3MEHHTH 3apAIbl H CHeNaTh
nonoc A orpuHuarenbHbiM? B KauecTBe npHMepa MOXHO NPHBECTH Me-
toa Kopu u 3eebaxa, nosponsomui cAenaTh 3NeKTPoGHIbHBIA yrie-
pon KapOOHWIBHOH Ipynuobl aNbAerHAa HYKIeO(HILHBIM,

1. 3ammTa xapOOHMIBHOR IDYTINLI AUETANLHOM

Bocnonb3yemcs tem, uro peaxums obpasoBanus auerans, Tpedyro-
LA HATHYHS OOHON KapOOHMILHON U ABYX CIHPTOBBIX rpynn, sBIAETCA
obpatumo#t (ri. 1—5). KapOoHWIBHYIO TDYINY MOXHO 3alUHTHTH MNy-
TeM TMOJIyYeHHRA anerasedl uiM 6GucTHoaneranedt u T. 1., a 3aTeM perexe-
PHPOBaTh DeakuMel KHCIOTHOrO TRAPONH3a, Koraa HeoOXOAHMOCTHL B
JaIMTE OTNAaaeT.

B xnaccH4eCKOM BapHMaHTE MCHOJb3VIOT 3THIIEHIIMKONb, CAeXbl n-
TONYONCYNb(OKUCIOTH B KauecTBe KaTalH3aTopa M OeH3on B KauecTse
pactBoputrena. TakumM o6pa3oM MOny4alOT 3THIEHKETATb.
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2. 3amuTa CHHPTOB. ,Z],nme'm.n-mj)em-ﬁy'rmcmlmome §npb

CnpTOoBYIO IPYIINY MOXHO 3alATHTh NPH NOMOLIH TPHAIKHJICHIIH-
noeoro >pupa R—OSiR . Haubomee npocTol criocob 3ammMTh! 3aKmo-
yaeTcsl B HCNOMB30BAHHH TpHMeTwicWwIHinosoro pupa (R’ = CHj).
DTH coeAHHEHHA HCOONB3YIOTCA 4alle BCero Omarogapa HMX JIETY4ecTH
(OHH JIerKo OTAENAIOTCA XpoMaTorpadHueckd B ra3oBolt dase); kpome
TOro, OHH BechbMa HEYCTOHYMBBI MpPH CO/MBBOJIH3E B MPOTOHHBIX PacTBO-
pHTENRX. .

OuMmerwin-mpem-6yTuncunwnosble >bupsl crabunbHee npubiu3n-
TenpHo B 10* pa3. UX MOXHO NONYMHTH H3 COOTBETCTBYIOIMMX XJIODH-
IoB. Perenepansio ocymecTBNAOT NMpH NOMOIH ¢TOpRaa TeTpabyTHi-
aMMOHHA. B NpHBeAEHHOM HHX€ OpPHMEPE NPOHCXOOHT DercHepalms
CIHPTOBOH rPYNNbI, 3amMimeHHOM nHGo OGexswmbHoH, NGO NumeTmn-
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mpem-GytTuncununsaol rpynnofi. Ilepsyro H3 HHX MOXHO CEIEKTHBHO
OTILUENUTL KATATHTHUECKHM THADYPOBAHMEM Ha Katandizatope Pd/C
1Ip4 KOMHATHOH TEMIIEPATYPE C KOMTHUECTBEHHEIM BHIXONOM (96%). UTo
KacaeTcs OMMETHI-mpem-OyTHICHIUNLHOR rpynnbl, TO IJIA ee yaane-
HUS HeOOXOOMMO BbIAEPXKAThb PEAKHHOHHYIO cMech S MuH npu 0 °C, a
3aTeM | U npH KOMHATHOH TeMNEpaType; BLIXod cocTasiser 92% .

Jlurepartypa. Corey E. J, Venkateswarlu A. J. Am. Chem. Soc, 1972, v. 94, p. 6190.

3. 3ammTa CNMPTOBBLIX rPpyNN NpH nNoMowy PHPOB €HOJIOB

DbuUps! eHONMOB (HATIPUMED, AUTMAPONHPAH, METHIBUHWIOBLIHA 3QHp)
33 CYeT B3aMMONEHCTBHA w-31€XTPOHOB cBA3y C=C c n-3MeKTpoHaMH
KHCNIOPOAA HMMEKT 3NIEKTPOHOU3OLITOYHYIO OBOWHMYIO CBS3b, a (3-yrie-
ponHbiif aTOM (MO OTHOLIEHHIO K KHCAOPOAY) HaXOAMTCA B 3/IEKTPOHO-
U30BITOYHOM II0JIOKEHHH. B NPHCYTCTBHM KaTaIUTHYECKHX KOJIMYECTB
NpPOTOHOCOAEpKawel KUCIOTH obpa3yercs conpskeHHas XHUCIOTa 3a
CYeT MPOTOHHPOBAHHA [(-YIIEPOAHOTO aTOMa, AMTHAPONUPAH GHKCHUDY-
ercs Ha Monexkyne cnuprta. Ipu 3tTom obpasyercs TETParuaponupaHo-
BbIfl 3Hp HCXOOHOrO CNMpTA, KOTOPLIA NpuHATO 0603HaYaTh RO(TTIT)
{cM. cxeMy Ha c. 98).
7 3ax. 178
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3amuitieHHbIe TaKHM 006pa3oM CIOHPTHI JIerko pereHepupyiores. s
3TOro0 JA0CTaTo4YHO 06paboTaTh MX pa30aBneHHLIM pPacTBOPOM KHCIIO-
Thl, IPHYEM percHepHpyeTcs Kak caM CIOHpT, TaK H 3QHp eHoja, Hc-
OJIL30BABIIUMNACA 1 3aLLUTHI.

Aueranu RO(TTTI) crabunbHbl B OCHOBHOM cpene, a TakkKe ycTOM-
YHBLI K BO3ZEHCTBHIO ANKH/IHPYIOIUHX AreHTOB, METa/UI0praHR4YeCKHX
coenuHenult u LiAlH4. BMecTe ¢ TeM OHH JIETKO THAPOJM3YIOTCA B MAT-
KHX YCIOBMSIX — B BOAHOM YKCcycHOH kuciore wan B 0,1 M conaHoft
KMCNIOTE.
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4. OGpsauieHHe NMOMAPHOCTH

O6parieHueM NMONAPHOCTH HAIBIBAIOT MIMEHEHME IHAKa 3NieKTpHue-
CKOTO 3apspa (YaCTHYHOTO HIH LEJIOro) Ha aToMe.

3ameuanns
1. MBi OrpaHRYHMCSH DAcCCMOTPEHHEM CHCTEMBI YITIEpOOHBIX aTOMOB.
2. TlpeoOpa3oranmue Hykiaeoduna B anexkTpodun (MnH HaoOopoT), T. €.

NOHOPHOTO CHHTOHA B akienTopHbIA (WM Hao6opoT), aBnsercs o6-

PallIeHHEM NONAPHOCTH. :

3. T'pannunbll .cnyvalt npeacraBiaseT cobolt mnepexon KapOokars-

OH ¥ KapOaHHOH.

4. TepMHH «obpauieHHe MOMAPHOCTH» YHOTpebiseTca B TOM cilyyae,

KOra pedb HAET O HPOCTOM YaCTO HPHMEHSEMOM METOJHE.

Henn., OOpamenue MONAPHOCTH NMO3BONASAET HW30aBHTLCA OT CBOMCTSB,
TMPUCYIMX NOAHHOMY aTOMYy, YTOOBI BOCNOB3OBATHCH APYTHMH €ro
CBOMCTBAaMH, HEJOCTYNHBIMH B OOBIMHOM cocTosuu. Hanpumep, atom
yriaepoza KapOOHMABLHOM Ipynnyl, SBJSIOMMACA 371eKTpODMIOM, npe-
BpalialdT B HyKJIeodui.

5. 3. Ax. Kopu

Onuac dx. Kopu poounca B MeTbiosHe (mrTar Maccauycerc) B
1928 r. C NeTCKHX fIeT BRIOENAACA CBOeH oxapeHHOCThIO. CO WIKOIbHOM
cKaMbH OH OblT BI3OOIEH B MATEMATHKY, ONHAKO PElMI CTATh MHXKEeHe-
POM-3NIEKTPOHIUHKOM, TaK Kak B 1944 r. valltH paboTy MaTeMaTHKa-
TEOpeTHKa ObLI0 MPaKTHYECKH HEBO3MOXKHO. Bo Bpema yueObr B Macca-
YYCETCCKOM TEXHOJIOTHYECKOM MHCTHTYTE OH OTKPBIN Anf ceba XHuMHIO
M mnpenmouYen 3Ty Hayky Maremartdke. Kopum nocrymmtr 8 MTH B
1946 r., B 1948 r. nonyuun creneHs Gakanaspa, a B 1951 r., Bcero uepes
HATH JIET NOC/Ee Hadalla cBoel yueObl B HHCTHTYTe, — JOKTODCKYIO CTe-
nenb. 3aTeM OH paboTan acCHCTEHTOM B YHHBepcHTere wt. Mnnunolic
B Ypbane. Kopu 6micTpo mpoasurajica mo cnyk6be, u B 28 ner emy
npe/UIoXKHNE MecTo npoteccopa, a B 1959 r. xadeapy 8 I'apBapackom
YHHBEPCHTETE, KOTODYIO OH Y€ HHKOra He NOKHAas.

Kopu paboraer B obnmactH opraHuveckoro cuHrtesa (Bonee mectu-
coT nybnuxauuit). IToMHMO pa3paboTKky METONOB NOIYMEHHA PAga Npo-
AYKTOB (HanipuMep, JOHCHQOJEeHa), KOTODhiC CTAIH KIACCHYECKHMH,
Kopu BHeC 3HAUHTENBHBIA BKJIAaJ B PA3IBUTHE METOHOJIOTHH OpraHHue-
CKOTro cHHTe3a. VIM ObLIH BBefEHb! CHHTOHHBLIE NMOAXOM H PETPOCHHTE-
TUYECKH aHAH3 NOJYYCHHS ONTHYECKH UMCTHIX BemiecTB. OH H306pen
=
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MHOXKECTBO HOBBIX PEAKTHBOB, €éMY MbI OOf3aHLI AHTHAHOBBIM METO-
IOM OGpalleHHs NONAPROCTH ANbOETHAOB.

Paborsl Kopn B 005nacTH nedXOTDHEHOB H NPOCTAINIaHAMHOB 33
ABAALATE JIET NOJHOCTBIO H3MEHWIH HAlIEe NpPEAcTaB/lcHHEe O BOCNAIU-
TeNbHBIX TPONeccax, HMMYHOIOTHH H OPYTHX OOjacTax OHOMEIHUHHBLI
Ha MoiekynspaoM ypose. J. JIxk. Kopu 6bU1 yoOCTOEH MHOXECTBa
Hay4HBIX HArpaja, Hanbonee moueTHoOM H3 KOTOpPHIX Obina npemus Bomns-
$da mo xuMHH, KOTOpPYIO OH Monyurn BMecTe ¢ AnsbeproM DmieHMo3e-
pom B 1986 r. B Lliopuxe. '

6. WUnsepcus noaspHoctH no Meroay Jlenyopra — IllTopka

B 1903 r. Apryp Jlenyopr (1872—1941) npeanoXusn MexaHH3M peak-
HHH OeH30MHON KOHAEHCAIHH, KaTaJIH3HpyeMONH UHaHHI-HOHamMH. Kmo-
YeBBIM MOMEHTOM DeakUHH ABNAETCH NEPEHOC NPOTOHA OT aToMa yrie-
pona K KHCIOpony anbaerugHolt rpymmsi. [Ips 3ToM nporcxoguT obpa-
lieHHe TOJSPHOCTH, TaK Kak aTOM Yriepoma, nepBOHAYaJIbHO
SABNABILKECSH 3IEKTPOPHILHBIM, CTAHOBHTCH KapOaHHOHOM, T. €. HYKJIe-
obunbHLIM HeHTPpOM (HOHOPOM). OTMETHM, 4TO Iepexo] OTPHUATEIb-
HOTO 3apsAfa OT KUCA0opOAa K Yriepony IPOHCXOAHT B IPHCYTCTBHH LH-
AHHO-HOHA, KOOPOMHMPYIOLUEIrocs MO YIJIEPOAHOMY aToOMY.

O‘h, OH
Ar H ' ,
=
\“/ + oNt = _Co-CN = _Cr-~CN
H
0 [ ar' Q ar!
f
)
: /AVICHO
!
i 2
o G ar? ' CN A
Oald ! —_— rog /
" H | 1 y:)H
ar' OH ' ar €
1
i
1
i
l ]
3
2
Ar |
0
1
\\ / )
C—cC. 4 CN
ar' \ s
or

B 1970 r. Kunsbept WlTopr (poaminca B 1912 r.; oxonunn Konym-
OuiicKHA YHUBEPCHTET) HecKOMbKO MOAM(HUMPOBAN peakumio obpamie-
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HUSl MOJIAPHOCTH, MEXAHH3IM KOTOpO# Obli NOCTYNMpoBaH JlenyopToMm,
npespaTHB e B oOMMI MeTOA aNKUAKPOBAHHA, NO3BOAAIOLIMHA NpeBpa-
wats anbaeruasl R'CHO B ketons! R'R*CO. Linauruapus, obpasyio-
Hict Ha MepBOll CTANHH peakuuH, 3auHINaoT HUpM noMoimH 3QHpoB
€HOJIOB, HANPUMED BHHWIITHIOBOTO 3¢Hpa. B 3TOM cilydae CHIIBHOE
OCHOBaHHE MOXKET OTIUENMTL TONBKO KHC/IOTHBLIA NPOTOH NPH yriepon-
noM atoMe. [MonyueHHsI# TakdM 00pa3oM kapbauuoH cTaOWIH3INpYyeTCH

oH

4+ HCN — H)V—CN ELOCH=CH,
1
R

- CHMeOE! _CHMeOE _CHMeOE!
fa) O
R?X @ (uIo-Pr) NLi
1) R¥N\NeN T L . I
\)H3O R Q "t =
i
2) OH
OoH o)

KaK {HAHHOHBIM 3aMECTHTENEM, TaK K NPOTHBOHOHOM — KATHOHOM JIH-
THA W 3aTeM pearnpyeT ¢ aikuaupyiomum aredtom RZX. Tlpu oM
obpasyercs HoBan cBsisb C—RZ, a yxopmsmed rpynmo#t seaserca X’
(8 Buge cond sutusa). Ocraercs JYIIb OTHIENHTH 3AMIUTHYIO I'DYINY B
KHCII08 cpede H H30aBHTBCA OT UHAHOTPYINbLI B OCHOBHOH cpene (Sn2-
peamzmsx); B De3yNpTaTe MbI MNOAYMHUM [HOpPAT UENEBOro KETOHA
RIR*’C=0.

7. JAuruanosuiit Meron Kopn—3eebaxa

DTOT MeTOod HPHMEHHM K anbaernaam GopMmynsi R'CHO. Ha nep-
BOH cramuu npoucxoauT B3auMonelicrsue ¢ HS(CH,)3SH ¢ obpasosa-
HHEM [HTHAHA — LMKJIHYECKOTO 3KBHBANIEHTA OHCTHoAleTa s, a Ha
BTOpO# CTaZHU — MeTaNMPOBaHHE AHTHAHOB-1,3 NpH NOMOILM CHIIb-
HOTO OCHOBAHMS TMIIA H-OYTHI/UIMTHA, KOTOpPOE OTPbIBAET NPOTOH. [lo-
Ty4eHHOE TaKHM 00pa30M CONPAXKEHHOE OCHOBAHWE ABAXAb! CTAOHIIH-
IUPOBAHO 3a CYET MHAYKUHOHHOTO (00a aToMa cepbl ABNAIOTCA aKLEN-
TOpaMH) H Me30MepHOro 3@dexTos.
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B pesyabTaTe 371eKTPOOMNLHBIA aTOM ¢ anbIErMAHONW rpymnbl npe-
BpAILAETCA B HYK/ICOQHALHBIA LIEHTD, a CIIe[JOBATENLHO, €r0 XOHOPHbIE
CBOACTBA MOTYT OBITH HCNONb3OBaHbI AN NPOBEACHHA PeakLHH AJIKHIH-
POBAaHHMA MM ALMIMPOBAHMA 110 NAHHOMY yriiepoaHoMy aroMmy. ITocse
TOr0 Kak OMTHAHOBAaA TIpYINAa CTAHOBHTCA HE HYXHAa, KapOOHMIBAYIO
rpynny MOXHO percHepHpoOBaTh pEaKUHEH THADPOJIH3A, KaTaaH3IHpye-
MOMH, HanpuMep, COJMAMH OBYXBAJICHTHON DTYTH.

O

- ]
’ /\H

T
l;))H§+ \,/\/\/\
/T?{\/\/\

JlutepaTypa. Seebach D., Synthesis, 1969, p. 17.
Seebach D., Kolb M., Grébel B. T. Chem. Ber, 1973, Bd. 106, S. 2277.
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AKTUBALMA

AKTHBAILHA MOJEKYn sBageTca obuied mpobmemoit He TONBKO AR
1a6opaTOpHOro, HO H ANA MPOMBIILIEHHOTO OPraHKYecKoro CHHTE3d.
IMpuMepaMH MOTYT CIYXHTb aKTHBAUMA aTMmochepHOro a3ora H nps-
Mas (YHKIHOHA/IM3alMs HACHILUCHHBIX YITIEBOJAOPOAOB, SB/IAIOLIMECH
BOXHEAIIMMH TNPOMBILLIEHHBIMH MPOLECCAMHM.

CyuiecTBYIOT TPH cnocofa pemieHHAa 3To# npobnemMbl: necrabunuza-
UHS HCXOMHOTO COCTOSHMA, CTAOHNH3ALHR KOHEYHBIX NMPOAYKTOB, CTa-
OHH3alMs TIEPEXOOHOT0 CcOCTOAHMA. PaccMoTpMM HX nocienosa-
TEBHO.

1. Tepvmsonorus

Cneayer pa3nuyaTh HOHATHA TEPMOAHHAMHYECKOIO M KHHETHYECKO-
ro koHuTpons. Koraa peur HAET 0 CTaOHALHOCTH, HYKHO ynoTpebnaThs
TEPMHHBI, OTHOCALIHECH K TePMOAHHAMHYECKOMY KOHTDOMIO, ORHAKO
4acTO, K COXKAMCHHIO, B 3THX CNY4afX HCIOAb3YKOTCA KHHETHUECKHE Tep-
muHBI. HMTak, BBedeM H- HAMOMHHM DA TEPMHHOB, YNoTpebnseMbIX B
TOM cjy4ae, KOrga pPEaKkUHs NPOTEKdeT B YCIOBHAX KHHETHYECKOro
KOHTDOJA,

U3 nByX NpHCYIWIMX CHCTEME IHEPreTHYECKHX COCTORHMM HM3mIee no
IHepraM Ha3lbiBaloT HaubGonee crabunbubiM. HanpoTus, cocrosHue, 06-
nagamoniee 6onee BLICOKOH 3HeprHel, Ha3bIBAIOT HECTAGWIBMbLIM OTHO-
CHTEIBHO HEKOTOPOro APYTOro COCTOSAHMMSA.

L]
MNecrmabunsnoe
cocmosHue

Crmaburonoe
cocmosinue

B GonbiuHHCTBE ClTyyaes onpenensiouleil ApseTca CKOPOCTh Nepexo-
na crabHiabHOE cocToAHHe F2 HecTabuibuoe cocrosuue. Ecnm crienyer
npeononers Sonbluo# 3uepreruuecknit Bapbep (pevs Bcerna HaeT o6 oT-
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HOCHTEJIbHBIX BEJIMYHHAX), CHCTEMa SBIseTCs MHepTHO#. EcaH Xe 3Hep-
reTHueckuit Oapbep Majl, cucreMma aabwapHa. MBI npeanoyHTaeM 3TH
TEPMHHBI TEPMHHAM «KHMHETHYECKAA CTaOHIIBHOCTB» H «KHHETHYECKas
HecTaOHILHOCTEY.

Hrepmuas Habuasras
cucmema cucmema

HTaK, cyllecTBYIOT YeThipe BO3MOHBIX BapHaHTa: CHCTEMa CTa-
OunpHA ¥ uHepTHA, cTabunbHa uw nabunbpHa, HecTaOMIbHA W MHEPTHA,
vecTabunpHa M J1a0HIIBHA.

2. CTabuan3alsg KOHEYHOro COCTOSHMS

B 3TOM pa3sgene Mbl OOCYAMM CHIIHJIOBBIE MDHDLI €HOJIOB, YXKe
BCTpeYaBUIMecs B Npenbluayiedi rrnase. Ux o6pasosanne NMpOHCXOOHMT 3a
c4yeT BBLICOKOR 3HEPrHH CBA3H KPEMHHIl—KHCIIOpOX:

Coeaunenne AH°, xkan/mons
(CH3):Si—H 90
(CHs):8i—CH; - 89
(CH3)3:Si— OCH; 127

ra CBA3b OYeHb MPOYHA, TaK KaK aTOM KPEMHHS 3JIeKTPONOIOKH-
TeNleH, @ aTOM KMCIOPOQA 3MEKTPOOTPHUATENCH; KpOMe TOrO, MErko
NONAPH3YIOWMACA aTOM KpDeMHHMs CTaGHIH3MPYeT HecBA3bIBAlOILKE
3MIeKTPOHHbIE Mapbl aTOMa KHCIOpOAa. B

N A N\t =
,51—0:\ - St o

-7 A \

INpuBeneM npuMep pPeakuuH, oTkpbiTo#t [3sunom A. Osancom (I"ap-
Bapa), B KOTOPOH OBHKylLEH CHIOH TaKKe AB/IAETCA BBICOKaA MpOY-
HOCTBH CBSI3H KHCIIOpOA—KpemHmif. TToHM>KaA 3HEPrHI0 KOHEYHOrO CO-
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(HORsicN
Znl, (xam.)

NC //0 '_SI(CHz)s
CTOSIHHUA, MBI [1e/1laeM peakUuio Oostee 3x30TepMuveckoir. BenzodeHoH,
M3HAYaLHO CTAaOMNIM3UPOBAHHBIA 33 CYET CONPAXKEHHs, HE B3aHMOIcH-
CTBYET ¢ Hykneo@unpbHbIM nHaHua-uoHoM CN . OgHako B TOM clydae,

KOroa NpoMcxoguT o6pa3oBaHHMe CBA3M KHMCODOA—KpeMHHH, yaaercs
OCYLIECTBHTE MPHCOCOHHEHHE HHAHH-HOHA.

Jlurepatypa. Walsh R. Accounts Chem. Res., 1981. v. 14, p. 246.
Evans D. A., Truesdale L. K., Carroll G. L. }J. Chem. Soc. Chem. Comm.,
1973, p. §5.

3. JdecTaOMIM3aLMA HAYAJNBLHOTO COCTORHHMA

CHHY)XXEHHE 3JHEPrMM aKTHMBALMH [JOCTHraeTcs 33 CYET MOBLILICHUN
JHEPTHH HAYANLHOI'O COCTOSMHHUS; €C/IH B MEPBOM NPHO/IHIKEHHH 3HEPrus
ePEXOOHOrO COCTOSHMA He W3MEHWJIach, NPOMCXOOHT YBEIHYEHHE CKO-
POCTH peaKIluH.
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3TOT NOAXOA YAaCTO NPHMEHAETCA B BHJE PaCKPBITHS ManbiX Harps-
JKEHHBIX UMKIOB. YMEHbIICHHE HANPAKEHHUA WMKITA ABISETCA HadyalbHOR
cTanueft mpomecca, HEKHM «(JIETOHATOPOM», 3aCTABAAIOIIKEM MPOTEKaTh
peakuuio. IlpuMepoM Takoro mpouecca MOXeT CNYKHTh 3akpelsieHHe
tdepmenTa E Ha MONHAKpMNIOBOM CMOJE, aKTHBHDOBRHHOH MPHCYTCTBH-
€M NPHBHTHIX LENOYEK C MaJTBIMH UMKJIAMH — 3MOKCHIAMH — MO KOH-
uaM. 3akpenneHHbI# TakuM 00pa3oM ¢epMeHT OCTAeTCA aKTHBHBIM. B
xofle nepepaGoOTKH CBHHOHA neyeHH oH coxpaHseT 68% aKTHBHOCTH pac-
TBOPEHHOTO GepMERTa H MOXKET XPAHHTbHCH HECKOJBKO MECALEB B XOJIO-
OMNLHHKE NpH Temmepatype 7 °C.

KpoMe Toro, 3TOT 3akpernneHHbuI#l depMeHT NpHMEHAETCA MVIA NPO-
BeOEHHS CrneuudHYECKoro F'MAPONIM3a OMHON M3 IBYX aleTaTHLIX rpynn.

It
OCCHg, o OH
T
S/
OCCH;, OCCH
[1]
(O 0o

Peakuuro npoBOOST B BOAHOM pactBope npu 32 °C B Tedenue 14 4, Hc-
nonb3ys 0,1 M docharnsiii 6ydep ¢ pH 7; BrIXOH peakliHH cocTapisieT
68%, onTHueckas YHCTOTA MONyUYeHHOro cnupta R Bhime 98%.

Jlureparypa. Laumen K., Reimerdes E. H., Schneider M. Tetrahedron Lett., 1985, v. 26,
pp- 407—410.

4, CTabWwm3aums nepexosHOro COCTONHHA

Fime oaun MeTON YMEHBbIEHHs 3HepreTHyeckoro 6apmepa cocTOHT
B CHH)KEHHM JHEDIrHH IIEPEXOZHOr0 COCTOfAHHMA. B kxavecTBe mpumepa
MpHBEAEM TaK Ha3lpIBaeMyK0 aHHOHHYIO neperpynmHpoBky mo Koymy.
IMeperpynnuposka mo Koyny npencraenser cobo#t curMarponuyio [3,3]-

Co= |C -,
—— —
x
\o 7 OH OH
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neperpynRnApOBKY UHKIOTeKCAOHEHOB-1,5, colepallHX IHApOKCHIBHbIH
3aMECTUTENIb B MOJNIOXKEHHH 3. AHHOHHas neperpynnupopka no Koymy
N0 CMBICAY mpeAcTasiser coOOR TOT Xe Mpouecc, YTO M neperpynnu-
pOBKa, NpOHCXoAsllas B COOTBETCTBHH ¢ MnpasunamMd Bynsopna —
XodpmaHa, ¢ Toll TONBKO paluuled, YTO peub HOeT o6 ankoronsTax,

Mo x M* 70 7
T — C

a He o cnuprax. ONHAKO 3TO MNPUBOJHT K OFPOMHOMY YCKOPEHHIO
peakuus — B 10'°—10'" pa3. Haubosnee BbICOKHE CKOPOCTH 3aMKCHPO-
BaHb! B MPHCYTCTBHH COEAMHEHH, oOpa3yromux KOMIUIEKCBI C KaTHO-
HoM M7, TuHna kpaynadupoB, KOrJa TNeperpynmnupoBxka HAET uepes
AHHOH.

Mpusenem npoctefinee obbacHenue yToro ¢akra. lecTusmexrpon-
HOE NEPEXOAHOE COCTOAHHE MpH {3,3]-curMaTponHoi neperpynnHapoBKe
noayuHserca upasuwny Hproapa — LluMMepmaHa H ABIAETCA NCEBIOA-
pomaTHdeckMM. Tak ke, Kak OTPHUATEILHO 3apPSKECHHbIH KHCITOPOAHBIA

o 1 -0
N o~F
—_———
P N
aToM ¢eHOXCHO (OCHOBaHHME, COOTBETCTBYIOIee GeHony) cTaOUIM3HpYy-
€TCA 3a CYET CONPSKEHHA C OeH3ONBHLIM LHMKJIOM, 4TOM KHCIOpDOIA B
dHUOHHOIM neperpynnuposke no Koyny craGunu3upyercs 3a cyeT conps-

XEHHA C NCCBAONMKIIOM B MEPEXOOHOM COCTOSHHUH, 3HCPIHA KOTOpPOro
NOCTATOYHO HH3KA.

Jlutepatypa. Evans D. A., Golob A. M. J. Am. Chem. Soc, 1975, v. 97, p. 4765.

Tak xak OenzwibHas cucteMa Ph—CH3 [3Be3nouxa o6o3HavaeT (+)
unn (—)] ctabwiu3MpyeT aHHOH, KATHOH H pPaJHKall, MOXHO MPEINnoio-
XHTb, 4TO B KapOOKaTHOHHOMN neperpynnuposke no Koyny GeH3HAbHBIN
KaTHOH TaKXKe€ HrpaeT CTAOHIH3HPYIOWIYK) POb H YCKOPRET peakuHio,
YTO MBI M BHIMM Ha caMOM Jefie.
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Jiuteparypa. Bresiow R., Hoffman J H., Jr. J. Am. Chem. Soc, 1972, v. 94,
pp. 2111—2121.

B pamkax sTo#t rnaBel Mbl He OyneM Oosnee moapobHo paccMaTpH-
BaTh HHEPTHO-NabKNbHOE MpeBpallienue, obecneunBaeMoe 3a c4eT NOHH-
JKEHHMsl SHEPTHH [EPEXOIHOTO COCTOAHMA Onarogaps y4acTHIO BCIOMOTa-
TENbHON MOIEKYIblL — HEKOTOPOrO MOCPENHMKA, T. €. KaTalHiaTopa.
OnHako OTMETHM, YTO B HACTOALLIECEe BPEMA KaTajid3 OpraHHYECKMX pe-
aKkuMi ABnseTcA OAHON M3 Haubollee HHTEHCHBHO HCCHedyeMBIX o6na-
cTell XUMMH.

«BonsmKHCTBO, A nonarakw Golee ABYX TpeTel MEAUUHHCKHX NpenapaToR, COREPKHT
HEKYIO KBHHT3ICCEHLUHIO HNH 06lamaeT HEKOTOPBIMH 3arafOqHBIMH CBOHCTBAMH, O KOTO-
PbIX MBI 3HaeM JIHIUB TO, Kak HX NpHMeHATHL, HO TOrna KBHHTICCEKUMA NMPENCTABRNAET
coboft He YTO MHOE, KaK HEKOTOpOe CBONCTBO, PalyMHO OOBACHHTH KOTOPOE Mb! HE B
COCTOAHHHMY,

Muwiens Monmens. «OnpiToin, I, XXXVii.
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NOCTPOEHUE UWMKNOB

B Monexynbi, copepkalide LHK/IBI, MOXHO BBOOHTH 3aMECTHTEIIH,
pacnonaras MX CTPOro oOnpeneieHHbIM 00pa3oM OTHOCHTENBbHO APYT
apyra. TO BecbMa BaXHO IUIA TOTro, 4ToObl coeandeHue ObU10 GHONO-
rM4eCKM aKTHBHbIM. Tak, HanmpHMmep, MHOTOYHMC/IEHHbIE COEIUHEHUS, OT-
HOCSILIIHECS K KIaccaM CTEPOUIOB, TEPIEHOB U AJKAJIOHIOB, HMEIOT MO-
THIMKIIMYECKOE CTPOEHHE.

CylIeCTBYIOT OECATKH CaMBIX Pa3MYHBIX CIHOCOOOB UHK/ITH3ALMKH,
O0IHAKO Haubonee YacTO YNOTpebisieMble MOXKHO MEPECYHTATD NO Najlb-
uaM OZHOW pYKM. DTO npexie Bcero peakuus Jduinbca — Anbaepa, sB-
AAKOLWAACA MPEKPACHBIM METOAOM MOJYUYEHHS LIECTHWIEHHBIX LHKIOB.
Bropoit MeToa — cOrnacoBaHHOE LHKJIONPHCOSNHHEHHE, ABJAIOILEECH
(2 + 2]-bOTOXHMHUYECKHM IPONECCOM, NPHBOASAIUMM K OOpa30oBaHHIO LIM-
knobyrauoB. Tperu#t MeToa npeacrasiser coboil mpucoeguHeHHe Kap-
O¢HOB MO OBOMHOMN CBA3H H NPHBOOHT K 00pa30BaHMIO LHKIONPONAHOB.

1. Peaxuus /Iunbca — AJbaepa

Ouen uenodusn TpeGoBaHus K 3N€XTPOHHOMY
COOTBETCTBHIK)
)1eXTPOHOU3OLITOYHBIA 3nekTpoHonehHUMTHBIA «HopmanbHbie»
(B3IMO) (HBMO)
ek TpoHonedRUHTHIA INEeKTPOHOKWIBBITOYHBIN «ObpateHHbIe»
(HBMO) (B3MO)

2. PernocenexTusnocthb

Peaxumna Juabca — Anbaepa B YCIOBHSAX
HOPMAJIBHOTO 3JIEKTPOHHOTO COOTBETCTBMA

PaccMoTpHM npepenbHBI ciydai, korna NeHTAAUEHWIbLHBIA aHHOH
(MeKTPOHOU3OBITOYHBIR NRHEH) pearkpyer ¢ aIMHABHBIM KaTHOHOM
(nexTpoHOZePHUMTHBIR aHeHODHI). BocnobiyeMcs MOJIEKYIAPHbBIMH
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opburaneupiME kKo3dduuHenTamMn XIOKKens, npeanojaras, 4To Kax-
Obil U3 Y4aCTHHKOB pPeakUMH HAXOOHTCA B M30MMPOBAHHOM COCTOSHMH.

) = ) +)
do 0,500 0,707 I/ 0 r
0,576 0,500 0,500 0,707
B3Mo HBMO B83M0 HBMO

OcHOBHOe B3auMozeiicTBHe HMeeT MecTo Mexay B3MO nauena u
HBMO numeHo¢puna. Yrnepon-yriepoaHbie cBs3M o0Opa3yloTcs mexny
HEHTPAaMH, HMEIOWHNMH Haubo/blINe MONeKyIApHbIe OpOHTAIbHBIE KO-
3¢dHLUMHEHTEI, 2 TOTOMY CIEAYET OXHAATEL «OPMO»-PErHOCEIEKTHBHOC-
TH, KOTOopas M Habmogaerca B peakuuax /Junnca — Anbaepa B yc/OBH-
AX HOPMAanbHOro 3JIEKTPOHHOTO COOTBETCTBHS.

)
i_g i/ H
0,576 0,707

HanpumMep, OHUHKIHUECKHH NPOOYKT IHMKIONMPUCOENUWHEHHS colep-
XHT BOHOPHBIH (—OMe) u akuenTopHbiit (—CN, # B MeHbllEH CcTeneHH
—Cl) 3aMecTHTENH NpPH COIPAXKEHHBIX aTOMax yrjiepoia.

OMe
oMe
CL SN cHel-CHe o

i ey

9y, B0°C
Me Me .

3. Peaxtms J{uasca — AabJaepa B yciaopusix oOpallieHHoro
IEKTPOHHOIO COOTBETCTBMSA

PaccmMoTpuM Ipyro#i npeneabHbIll ciy4yall, no3BoAAIOLMA coenaTh
HeKoTOphie 0000MeBns; nNycTh NEHTAOMEHHAbHBIR KATHOH (31eKTPOHO-
AeQUUMTHBIN [HEH) pearupyer ¢ a/UIMIbHBIM AaHHOHOM (3MEKTPOHOH3-:
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6brToyHbId nHeroduI). TlpUBeneM 3HaYEeHHE MOJIEKYNIAPHBIX OpGHTaND-
HBIX KO3¢duuueHToB (Ko3ddummenToB Xiokkensn):
=) S

) )
-0,500 0 or T/ ~0,70
0,500 0,576 0,707 0,500

B3MO HBMO Bamo HBMO

OcHoBHOe B3aMMonecTBHE HMeeT Mecto Mexay HBMO puena
B3MO nuenoduia, 4TO MO3BONAET OXHAAThH «OPMO»-PEFHOCESIEKTHB-
HOCTH H neflcTBUTENbHO Habmiogaercs Ha NpakTHKe.

(+)

)
Q\i/
80,707
0,576

Hanpumep, B peakuuu

@OIO meO OMe
+ g
Z A
iqe A — aKUeNTODHbI# 3aMECTHTEeNb THNA CIOXKHOMPHPHON TPYMMbI

-CO;Me, B KayecTBe HEBBILENAEMOro HHTEepMeduara obpalyercs co-
¢QWHEHNe BHOA

MeO OMe
rd

-
.

, (o]

4. CrepeoceexTHBHOCTh B peaximax Jlunbhca — Anbaepa

Peaxunsa Junbca — AnbAepa JaeT BOIMOMKHOCTE IOJIYYATh LHKIIO-
reKCeH, YTO OTKDbIBaeT MyTh MJIR CHHTE3a CaMbIX PAa3IHYHbBIX LIECTH-
YjeHHBIX UHMKJIOB, a TaKXKe MO3BOJIAET CO3AABaTh N0 HETHIPEX XHpaJib-
HbIX UCHTPOB B CGOHY CTadHIO.

IMeppolit M3 NPUBOOUMBIX HHXKE NPUMEPOB NpeAcTaBjseT cobolt pe-
4KUHIO XHpalbHOTO AHeHodWna B HukaoneHTaaneHa. O6pa3yrolHics
ANAYKT  ABISETCH  CMEChIO  [BYX  3HOO-LUHMKIOAAAyKTOB  (3K30-
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UHKJI0OAANYKT He oOpasyeTcs), NpuHueM 3HAHTHOMEPA (3aK/TIOMEH Ha CXe-
Me DeakllHH B paMKy) obpasyercsa npumepHo B 100 pas 6onble, ueM
BTOPOTO IHOO-UMKNOANAYKTA. ITO OOYCNOBMEHO TEM, YTO NAaHHAas KOH-
dopmanus eHoHa cTabunuznpyercs BOAOPOAHOR cBA3bio. TakuM obpa-
30M, CTODPOHBI AMeHOGQMIA, ABIAIONIMECH AHACTEPEOTONHBIMH OTHOCH-
TeNbHO APYT OPYra, BechMa Pa3iuyHbl: BHEIUHSS CTOPOHA JKPAHMpOBA-
Ha OPOCTPAHCTBEHHO-PA3BETBIICHHON Mmpem-OyTHNLHON Tpynno#l, Torna
KaKk BHYTPEHHAs CTOpOHa ropa3no 6onee nocrynna. UMeHHO Takoe Ie-
PEXOOHOE COCTOSIHHE COOTBETCTBYeT HAOMOMaeMOl Ha ONbITE 3HAHTHO-
CENEeKTHBHOCTH.

BTOpBIM Ba)KHBIM C TEOPETHUECKOH TOYKH 3PEHHA NPHMEPOM SBNd-
€TCd  HCNONb3OBAHHE [ONOJHUTENBHOIO YAAIAEMOro XMUPAIbHOIO'
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HeHTpa — oKHcneHue uepuem(IV) nolsonser yRansaTh METANNOOPTraHM-
4eCKYFO Ipyniy nocie TOro, Kak IpoBedeHo UMKIonpucoenunende. Kuc--
sora 2S-koH(purypauMH obGpa3yeTcs ¢ SHAHTHOMEDHBIM BBIXOOOM, Ipe-
BbIIAKOIOAM 95%.

Jiureparypa. Choy W., Reed 1Il L. A., Masamune S. }. Org. Chem., 1983, v. 48, p. 1139
Davies S. G., Walker J. C. J. Chem. Soc. Chem. Comm., 1986, pp. 609—610.

«XHMHKH — 3TO AOCTATOYHO HM30/IMpOBAaHHOE M BeChbMA HEMHOrOYHCNCHHOE CO006-
LIECTBO €O CBOMM A3bIKOM, 3aKOHaM¥ W TalfHaMH. DTH /IOAM XKMBYT Kak Obl B OCO-
6oM mHpe, HE 3aDoTach O OONBlUMX NPUEOLIIAX ¥ NPOMBILJIEHEOM NPHMEHEHHH CBOHX
JHAHKA.

®UINKH PACCMATPHBAIOT MACChl, CHIBI B T. . XHMHKH K€ H3YYAlOT BEIIECTBA B MX
p3aumocesdax. M ecnu duaudeckue cpoficTBa MOXHO TOYHO H3IMEPHTL, TO XHMHYECKHE
TEOPHH JIHIUbL NPHOGNM3HTENBHBI B OXBATHIBAIOT B OCHOBHOM KauyeCTBEHHbIE NpENCTARMe-
HUA O NPHPOAE H XMMHMECKHX CBOHCTBaX BEUICCTBA, NMPCIUIAralOT Pa3fHIHbIC NPHHIMIIE
K KOHLENUMH, KOTODPbIE 3AJI0KEHbI B CAMOH npHpoae une cpopMynupOBaBbl TIpH TBODuUE-
CKOM O3apeHHMd TANAHTIMBOTO YYEHOTO.

XHMMHK BCEr/Ia CTPEMHTCA DAIMENHTE CMeCh HA COCTAB/AIOWMHE H HICH THOUUADOBATH
Hux.

JAna ¢u3uxa 1BeT OKpALIEHHBIX TeN XapakTepH3YET CBOHCTBA NMOBEPXHOCTH Mpomy-
CKaTh WM OTPAXATh TE WNW WHBIC Ayud. s Xxumuka xe, HANPHMED, 3cjleHad OKDACKa
PACTEHHH CBHICTEILCTBYET O NPHCYTCTBHH B HHX ONDPEOCNICHHONO BEIECTBAa, KOTOpoe
MOXHO M3 WHX BbINenuTh B naboparopuu; wnmu ronyOble rnrHB 06A3aHBI CBOMM LIBETOM
HAIHYHIO B HHMX ONPEXC/ICHHBIX MCTALIOB, KOTOPBIE XHMHK MOXCT BBIAETHTD H3 HUX;
WIH AIIMa, OKPACKa KOTODPO#t Ka3jaXeTcs npoCTO HeOTHENHMOH OT Hee, a HET e M TYT
XHMMX MOXET BBLICJINTH ‘“‘BHHOBHOE”® BelecTBO TIO MeTOAY bexepa.

OnHako XOTenoch 66l OTMETHTD, Ha NpobieMy uBeTa QHIUKK H XUMHKKE JHINBE CMOT-
PHT NO-pa3HOMY, TCOPHH MX TMPH 3TOM He MPOTHBODEYAT APYr IDYTy».

Benens, cratea «XHMHA» B3 «DHUKKIONEIMH
Ouapo u I’ AnamGepar.

5. Hanpsxenne B LMKJIax

n Ha3panue Hanpsxenke, Kxan/mMosnb
3 Unxnonponan 27,5
4 " Duxaobyran 26,5
5 LinxnonenTan 6,2
6 Huknorexcan 0,0
7 Lluknorenran 6,3
8 Luxnookran 9.7
3 Luxnonponen 55,2
4 Unxnobyren 28,4
5 LIHxnoneHTer 4,1
6 LIxknorexcen (yuc-aBoiiHas cBA3bL) 0,3
7 Huwiorenten (yuc-noofinas CBA3L) 3,6
8 IIuxnooxren 4,2

8 3uk. 176
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IIpoananuM3upoBaB 3Ty TaOnmily, MOXHO cAenaTh Takoe 0600ienue:
cpenuue uMibl (Cs—Cg) nonyunts npome, yem Mansie (Cs B C4), B
KOTOPBIX HaNpsKeHHe HOCTATOYMHO Be/MKo. IloHsTHa M HecTaOwib-
HOCTH LIMKJIONPONEHA: TPHIOHAJIBLHBIN YIIIepOnHbi# aTOM AO/DKeHn obna-
OaTh BaJICHTHLIM Yriom nopsaka 120°, a B HMKIONpONneHe OH COCTaBIN-
er nopsaka 60°. Taxas nedopMauns yBeIMUHBAET HANPSOKEHHE B LHKIE
Ha 13 kxann/MOnB, ecnd B UMKJIONPONAH BBEOEH OAHH TPHIOHAIBLHLIR
aToM, M Ha 28 KKan/Monb, €Cn¥ HX ABa.

6. IMocTpoenne umxaobyTaHos (Meton 1)
Tepvamiecxan (27 + 27x)-AMMEPHRIALIMS

Ha nepsbilt B3r/ma MoXet fokas3aTbed, YTo o6pa3zopasnio uukinoby-
TaHa NYTEM OHMEPH3AUMH ABYX MOJIEKY/T ITH/IEHA NPENATCTBYET HAMps-
KeHue B obpasyiomemcs uUMKe. Omlako TepMoaHHaMmueckuit Hananc
3TOH peakuMM TakOB:

H,C — CH,

2 HZC=CH2 -
H,C—CH,

AH® = - 18,2 xxan/mons (25 °C) AG° = ~ 5,8 xxan/mone
AS° = — 41,5 xxan/(mons-K) K= 1,8-1_0"

Tak, npd KOMHAaTHOH TEMNEpPATYpe Deakuus AHMEPH3ALHH ITHIIEHA
BeCbMa 3K30TepMHMuHa. TIpHyYMHA 3K30TEPMHYHOCTH 3TOH peakuuu Co-
CTOHT B TOM, 4TO 3Heprus cBazd C—C cocTaBnser npubGnH3HTENLHO
84 xxan/Monk, TOraa Kak IHEPrHs w-CBA3M BCErQ JIHIIbL 64 KKaJi/MOJb.

OnHako Ha NpakTHKE TepMHYECKas AHMEpPH3AUHA ITHICHA HE MONXO-
OUT OaA nonydyeHus nuknobyrana. Tak Kak 3HEprus aKTHBAlMH BeEJIHKA
(npouecc 3anpeiieH npasunamu Bynsopaa — Xodgmana), Temnepartypa,
NpH KOTOPOH NMPOTEKAET 3Ta PEaKkuMa, JO/KHA ObITL BecbMa BLICOKOM.
3HauATEeNbHAA OTDHLATENbHAA HTPONHA Npolecca NPHBOOMT K MONO-
XHUTeNpHOH BenHuHHe AG® M HenpHeMJ/IeMOR BeTHMYHHE KOHCTAHTHI paB-
HoBecHA peakuuu. Ecny ynaerca nobdaTecs Toro, 4ToOsl BEJIHUHHA HT-
ponuitnoro ‘GaxrTopa Gblna MeHee OTPHLUATENBHONM, Kak, HaANPHUMeED, NPH
BHYTPHMOJIEKY/IAPDHO# peaklMH, TO TepMHUYecKas AUMEPH3anHA CTaHo-
BHTCA OCYWIECTBHMOM.

(7 2+ Yy
400°C
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7. IMocTpoenue mi:‘noﬁy'ranon (meTon 2)

KnaccHueckHM METOJIOM NOJIydeHHs mHKI06yTaHop apnseTcs doro-
XdMHYecKoe (27 + 2x)-uMKnonpucoeauHeHne. OQHAKO ankeHhl! MOTYT
NPHCOCAHHATBLCA ABYMA CIOCODaMH — «ronoBa K ronose» H «rojoBa
K XBOCTY».. B CBA3H C 3THM BO3HHKaeT npobiieMa pPEernoceNcKTHBHOCTH.
IlpuMepOM ONMCHIBAEMOrO0 METOAA MOJIYMEHHA UHKNOOYTaHOB MOXET
CIIY)XHTb CHHTE3 KOPHOJIKHA (NPOTHROONYXONEBOro mpenapaTta). BHyr-
puMonexynaspaoe [2 + 2]-UHKIONPHCOEAHHEHHE COREPXALIETO OBA IOH-
€HOBBIX PparMeHTa COeHHEHHA NPOTEKAET B NPHCYTCTBHH APYroro co-
COMHEHHS, ABIAIOMIEroCA CeHCHOHIH3AaTOpOM. 3aTeM OHUHKIHUECKHI
aqOyKT NpPEeTEpneBaeT CArMaTponHyro [3,3]-neperpynnMposxy THmna me-’
perpynnuposks Koyna, # B HTore obpasyercs UHKIOOKTAOHCH.

e T (O
N7 — v

M

I

VicXomHbIM DeareMTOM [UIA MpPOBCOCHHA CHHTE3a CIYXHT CIHPT,
TMIPOKCHIIbHAA IPyNa KOTOPOro 3allMLieHa NpH MOMOIUH 3)HpHOH
rpynnst MOM (CH,OCH;s). LluknooxkranueH, o6pasyiommiics B pe3yiib-
TaTe UMKAH3ALUKM H MNOCHCAYIOUieA CHrMaTPOmHOR HeperpynnHpOBKH,
noaBeprawoT 3ateM ruapobopuposanuio (9-6opobuunxno{3,3,1]jHona-
HoM(BBH)], 2 mnonyyYeHHbIH COHMPT OKHMCIAIOT B KETOH KOMIUIEKCOM
okcua xpoma ¢ mupuaHHOM (CrOipy;). Per#ocenekTHBROCTHL DeaKIHH
ruapoSOpHPOBAHMA UMKIOOKTANHEHA OOCTHIAETCA 3a CYeT Da3HHIL B

or oR

Omom €
VAR V) hy " 1) BBH )
/ N\ 7 3 s K 4 2) Cr03py2 7

H
80% 59% o

B, Etp

66%

8"
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CTAaOMNBHOCTH ABOMHBLIX CBA3ell — yeThIpex- H ABy3aMelueHHON. B npu-
cyreread BF:  (xucnorsl JIblOHCA) NpPOHCXOOMT TPAHCAHHYISAPHas
HKIH3a0HA — KapOOKaTHOH NMPHCOCAMHAETCR NO ABOAHON CBA3M, TNIPH
KOTOPOM HaxoNATCH dYerhipe 3amecTuTens. [locnenywoummue ¢yHKIHO-
HaJIbHbIE TEPErpYNIHPOBKH MO3BONAIOT MOJYMHTH pPAaUEeMHYECKMH KO-
PDHOJIHH.

Jiurepatypa. Wender P A., Correia C. R. D. J. Am. Chem. Soc., 1987, v. 109, p. 2523.

8. Cuntes mmxnonponavos. IIpucoenmuenue xapOeHOB Kk ajikeHAM

Kap6eHs1, asasiomnecs HeATPaNbHLIMH YITIEPOAHBIMH COEOHHEHHA-
MH, OYeHb peakuHOHHOCNOCcO6GHBI Gnarogaps TOMy, YTO HMEIOT JHLIb
IIECTHh BANEHTHBLIX IEKTPOoHOB. TaxuMm o6pasom, kapbenns oOmen Gop-
Mmyisi R!'R2C obnapaior 31exTpodHIbHBIMH CBOHCTBaMH.

INpororunom xapbeHos Moxer ciyxuts mMeTuned H:C. B cuurner-
HOM COCTOSHHH (BCE 3NIeKTPOHb] Capenbl) YINepOOHbIH aTOM B METHJIE-
He HAXOOHTCA B TPHIOHanbHOH KoHMUrypauuH, a gse cagsu C—H obpa-
3YIOTCA 3a cYeT sp’-rubGpuau3oBaHHbIX opbGuranef. HecssssiBarowas
37eKTPOHHAs Napa HAXONMTCA Ha TpeTheH sp -opbHTanM, Tak Kak OHa
HHJKE NO 3HEPrud, 4eM 2p,-opOMTasib, HHLIMH C/IOBAMH, 2p.-0pOuTanb
octaercs cBoboaHoi. Takum o6pa3oM, OueBHAHA aHANOrHA ¢ Kapboka-
THOHOM.

CornacHo ooHOMY H3 MeTOHOB nojyueHHs metunena :CH», nposo-
AsT pa3noxenue nua3oMeraHa H,CNa., B pe3ynbTarte XKOTOpOro Bmiae-
JNIIeTCA MOJEKYNSAPHBIA a30T.

JIpyraM MEeTONOM TIONY4YEeHHS KapOeHOB MOXKET CIYXHTb a-3JTHMH-
HHPOBAHHE MONCKYNbl ranereHOBOAOPOaa H3 COENHHEHHS THHaA XJIOpo-
thopMa B NMpUCYTCTBHH OCHOBaHHA. JIpH 3TOM COOTBETCTRYIOUIEE XJ10-
podopMy ocHOBanme — kxapbaunon Cl;C:¢~) — pasnaraerca Ha xs0-
-pun-nod  CI™) w pmuxnopkapben :CCl,. UHbIMM croBamu, oOT
xnopodopma ortuiennserca Monexyna HCI.

Peakuus npHcoeAHHEHHR KapOeHOB nmo ABOHHON CBA3H NMPHBOAUT K
obpa3oBaHHI0 HHKIONPONAHOB; 3TOT MPOLECC NPOTEKAET CTEPEOCnEiH-
druno. HMcxons H3 neHTEHa-2 YUC-KOHQHrypalMH, MOXHO NOJYYHTH
TONBKO YUC-LHKIIONPONAH.
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Peakuus AnaszomeTaHa ¢ ykasaHHbIM HH)Ke CHAMHHOM, 061aarowumM
371eKTPOHOH36LITOMHON IBOMHON CBA3BIO, B 3dupe npusognT K obpaso-
BaHHIO COOTBETCTBYIOMIETO LMKIONpOoNnaua. Brixon peakuuu cocrapnsier

70% .
OO - O
o8

Taxk kakx kap6eHb! SBAMOTCA eKTpodHIaMH, B TexX ClIyyasix, Koraa
€CTh Buﬁop MeXOy MpHCOeHHHEHHEM MO OOLIMHOM NBONHOM CBS3M HAM
N0 3EKTPOHOH3OLITOUHON OBONHON CBA3H, MpOTEKaeT BTOPOH H3 yKa-
3aHHBIX NpoueccoB. B naHHON peakiHH HCTOYHHKOM KapOeHa CayXHT
auragorenua MetuneHa H,CXY; npouecc maer B npHCYTCTBHM Napbl
MeTaIVIOB (IIMHK —cepeOpo), BLIXOR cocrasnfer 75%. [docraToyHo ua-
CTO HCOONb3ylOT auuonux MermneHa CH:l: B npucyrcTBHH napsi
uukin—Menb (peaxuus CaMMoHca — Cmmura): BBIXoA cocTaBisieT 90%.

OSiMe OSiMca

3 cHaL[zn/ag)
J\/ £12© vk/

NN =VVV

Coome

CH, T, [2n/cd]
i - ANAG/A_

YT1o npencraeiseT cobofi ¢ reoMeTpHUECKON TOYKH 3PEHHSA nepexon-
HOE COCTOSHHE B PeakUHH NpHcoeAHHEHNA KapOeHa nmo OBOAHOH CBA3H?
ConocTaBuM rpasndHbie opOuTas M kapbeHa H ankeHa. BosMOXHBI ABa
OCHOBHBIX CTaCHTH3UPYIOLUIHX B3aHMOAEHRCTBHA: C ONHOM CTOPOHBI, B3a-
HMOICHCTBHE MEXAY XBAaXKAbl 3aHATHLIM 0-ypOBHeM xapbeHa M BakaHT-
HbIM T*-yDOBHEM 3THJICHA, & ¢ ApYyrofi — B3aHMoIeficTBHE MEXAy Ba-
KaH I'HLIM 7-YPOBHEM KapOeHa M JBaXIbl 3aHATHIM ¥-ypOBHEM 3THJIEHA.
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_ PaccMOTpHM CHauana aTaky, NpM KOTOPOH NMpPOHCXOAHT MHHUMAIIb-

HOE CMEILEHHE AEP, KOTa FeOMETPHA NEPEXOXHOTO COCTOSHMS ABJIAET-
ca mMpoobpa3oM reoOMETPHM KOHEMHOro NpoAykra. ATaka IPOHCXOOMT
TakdM o6pa3oM, 4TO MJIOCKOCTh kapOeHa neprneHAMKY/ISspHA IUTOCKOCTH
npolHoH cBa3u. Baammopedctue o-(CH2) + »*-(HC=CH2) npaktn-
YeCKH OTCYTCTBYET, TaK Kak HET nepexpbiBaHus. TaxkuMm o6pa3oMm, cBA3b
MEXIY METHJICHOBO# Tpynnol H ankeHoM He obpasyercs.

Hanporus, ecnu MeTuneHosas rpynna CH, HaxonuTcs B MJIOCKOCTH,
napasulie/ibHOH MIOCKOCTH ajikeHa, BOSHHKHOBEHHE CBS3H BO3MOXHO Ye-
pe3 obpa3oBalue HECHMMETPHYHOrO NEPEXOOHOro COCTOAHHA, B PE3yJb-
TaTe 4Yero Mnojay4aeTcA CHMMETPHYHBIN MPOOYKT.

Jiureparypa. Hoffmann R. ). Am. Chem. Soc., 1968, v. 90, p. 1475.
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BBEAEHUE OYHKLMOHANBHbLIX FPYMn.
PEAKUMN 3AMEWEHUA

Peakuuu 3ameilesus Tuna Sn1 npHBOAAT K 06pa3oBaHKIO palieMHYe-
cKOM CMeCH BCIEOCTBHE TOro, YTO HHTEPMCAHATOM B 3TOH peakuum
ABNAETCA KapOOKATHOH, MO3TOMY TakKHE pPEaKiHH HHKOTAa HE HCNOMNb-
1YIOTCA B OPraHH4YeCKOM cHHTe3e. OObiuno npuberaior nubo x 6Gumone-
KYNApHOHW Sn2-peakuH 3aMCUICHHA, KOTOpas, kak OPABHIO, NPOXOOMUT
¢ obpawienneM xoHpHrypauumn, nubo, HanpoTHB, K peakuusM, B KOTO-
pbix cybcTpaT HaxoAMTCS B opMe kapOaHHOHA U ABASETCA Hykaeodu-
NIOM, 2 aTaKyIOUIHH peareHT B Ka4eCTBE yXOAsleH IPYNRbi COAECDXKHT
MOIHMI-HOH. :

1. Sn2-Peaximu 3amMellieHHs

PaccMoTpHM Sn2-peakuun 3aMmelleHus. Ilpu 3anmcy nonoGHBIX pe-
AKUMA HykneobHn npHHATO 0003HauaTh vepe3 Nu, a yxoasuywo rpynmny
(Hykneodyr) — vepea Y. ’

NS rasoreHoB JIErKOCTbh OTIMEIUICHHSA YXOAsiiel rpymnsl B ampo-
TOHHOM PaCTBODHTENE H3IMEHSAeTCA CIIENYIOUIHM obpa3om:
i > Br>Cl>F (3ror nopsaok B NpoTOHHO# cpeme ctan O6bl oOpat-
HBIM, HO TaKHe cpedbl Ly Sy2-peakiiud He NMpHUMEHAITCA). YeM MTHH-
Hee cBA3b C—Y H weM Jierde ee pa3opBaTh, TEM Nyullie YXOUAWAA rpyil-
na. TaxuM 06pa3oM, B kauecTBe YXOASINEH rpyrnnbl 4alle BCEro HCIo-
nbL3yloT Br uan 1. ’ -

gy s

Taxue rpymmnsi, kak OH, OR, NH,, ynansiorcs ¢ TpynoMm, Tak Kakx
CBA3bL YINIEpOA—KHCJIOPOA HNHM YIIIEpOA—a3oT AOCTATOMHO MNPOYHAA.
Y1o6sl yNydWHTh HX CBOACTBA KaK HyKIeoyroB, MOXHO NMpUGErsyTh
NMIML K cTabMIM3alMy OTPHUATENBLHOTO 3apsaa, co3naBaeMoro Ha Y ~.
IlpexpacHo yoansiorcs 3QUpHbie Trpynnsi, NMONy4YeHHbIE H3 CIMPTOB H
cepHON KMCNOTHI, TaK KaK Y = SB/ISETCA CONPSKEHHBIM C CHILHOH KHC-
noro#t ocHoBanMeM. Yallie Bcero HMCMonb3yioT To3unatHylo (—OTs) unu
mesuTHnatHyio (—OMs) rpynny. :



120 Tnaea 8

(s} o]

[o] 'sl CH (o) ‘SI CH.
/ 3 Y
(o] (s}

-0Ts . ~OMs

H3MmeHeHne XOHQHTYPAHH YrIEPOAHOro LUEHTPA, NPH KOTOPOM HpO-
MCXOOHT 3aMeEllicHAE, HA3bIBAIOT BAbIACHOBCKHM oOOpamiennem. ITenra-
KOOPAHMHALMOHHOE MEPEXONHOE COCTOSHHE NpelcTaBineT cobol TpHro-
HanbHyio 6unupamuay ¢ Nu r yxoasuieH rpynnoit Y B BepmiMHax.

_ N _
HO) 4+ _C—Br —» HO-—/C\ + Brt?)
Pad N,

s | &
HO—---C---—-Br

7
7/

HyxseopnunoM MoXxeT O5ITh THAPOKCH-HOH (TOTIa NPOAYKTaMH pe-
akuMy OyoyT COMPTHI), aNKOronaT-uoH (B 3TOM ciydae ofpasyiorcs
npocTeie 3HpHI), CyNbOHA-HOH (B pe3yjbTaTe DPEaKuHH TOMY4aloTcH
THO3DMPSLI), XapOOKCHAAT-HOH (CNOXKHBIE 3DRPHY); AUETHNECHKABL B Kaue-
CTBE HYKJICODHIIOB NIPHBOAAT K 0Opa3sOBaHHIO COEOHHEHMA, cOAepXallie-
TO HEKOHLEBYIO TPOHHYIO CBf3b, a UMAHMA-HOHBI — K HHTpUIaM. Kpo-
M€ aHHOHHBIX HYK/IEO(GHIOB, MOXHO HCMONB30BATL HEATpPAIBHBIC HY-
Kwieodunb!l THNAa aMMHAKa, NPHBOAMINETO K OOpa30oBaBMIO TEPBAYHBIX
aMHHOB, HJIM TPETHYHOTrO aMHHa, NPUBOOALIEIO K 0Opa3oOBaHHIO COOT-
BETCTBYIOUIMX AMMOHHEBLIX COJEN.

RY + :Nu

no'™?

Npodynxm pearyuu

R—OH
ro"”’ R—OR’
s R—SR’
o
(-) g
R'CO, R—07 " NR’
. -)
Rc=c: R—C=C—-R
(-)
IN=C: R—C=N:
HaN: R— ﬁHz
RyN: ryrA ¥
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B kauecTBe Hykaeodpuna Nu MCHONBIYIOT M OCHOBaHHE, CrnocobHOe
OTHIENHTH [POTOH OT ATOMA Yriepoja, COCENQHEro C YruepoaoM, NpH
KOTOPOM HaxXOOUTCA YXOAAILAA rpynna, OJHAKO B 3TOM cllyyae B Kaye-
crBe MOOOYHOrO MNpolecca MOXeT NnporekaTe E2-peakuus 3JHMHHU-
pOBaHHA.

B Sn2-peakumsax HaOmopaeTcsa ciegyiollas nocieAoBaTelbHOCTh
CHHMIKEHHS PEaKUMOHHOCIIOCOOHOCTH: MNEePBHYHbLIA > BTODHYHBIH > Tpe-
TUYHBIH YrAepoOHbIi aTOM. DTy NOCNENOBATEABHOCTH MOXHO 06BsAC-

CH;—Br CH;—CH,—Br (CH;);CH—Br (CH3);C—Br
Koy 145 1 8107 5-1074

HHTb NPOCTPAHCTBEHHBIMH (PAKTOpPaMH, T. €. TE€M, HACKOJIbKO YIjiepon-
HBI} aTOM JOCTYNMEH IUIA aTakH peareHTa. Yto ke kacaercs E2-peak-
UMl 3THMMHHHPOBAHHA, TO I/IA HHX XapakTepHa oOpaTHad MOCNexOBa-
TenbHOCTh. HIHBIMH clOBaMH, COOTHOLIEHHE KOJHYECTB IIPOAYKTOB
Sn2-peaknmit 3aMewmeHus u E2-peaxunii 3nMHMHHHDOBAHHA ABRAMETCHA
Haubosiee BLICOKUM [UIA NEPBHYHOrO YIJIEPOAHOTO aroma. Tak, Hanpu-
Mep, B peakuuu ¢ ytunat-uoHoM C;HsO(~’ B 3ranone npu 55 °C nony-
vYeH CIeOYHOIMH pe3ysbTart:

CH—CH,— Br (CH,),CH—Br (CHy),C —Br

» .
CH;~~CH,—OEt(90%  (CH,),CH—OEt(21%) x
HG
\
+ + S=CH, (oow
HyC\
CH, =CH,  (10%) & =Chytran)
H

2. COoOTHOWICHHE CTPYKTYPa — peaklMOHHOCNOCO6HOCTL

Buime 6bIn0 NpHBEAEHO COOTHOLIEHHME peakUMOHHOCHOcOOHOCTeH
/NS NIEPBHYHBIX, BTOPHYHBIX H TPETHYHBIX TAJIOTEHUOOB B Sn2-peaklHax
jamelledHs. B naHHoM pasnene npeacrasiieHsl §omnee nmosHble AaHHBIE
U1 aNKHITAIOTEeHBIOB.

Huxe B dopme Tabnuubl npuBeeHa OTHOCHTENBHAA HYKJICODHITL-
HOCTb pA&a peareHToB. Peub HAET O HEKOTOPOH OTHOCHTENLHOM «CTaH-
NapTHOH BEMH4YHHE», XapaKTepH3YIOUleH pPeakKUHOHHOCMOCOBHOCTD, KO-
TOpYI0O MOXHO Obiio 6Bl OXuZaTh B peaxumsax tuna Sn2. PaccMmarpw-
Bass JaHHYIO TIOCHEAOBATENBHOCT, OTHOCHTENILHO OOHOTO aToMa
(kHCIOpOAa), MOXKHO YTBEPKOATh, YTO HYKICOQHIBHOCTL HANPAMYIO
CBA3aHA C OCHOBHOCTBIO: 3ITHNAAT > (eHOKCHI > auerat > HutTpar. C
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OpYro¥ CTOPOHBI, 6oNbUIHE ATOMEI Jierue NOJAPH3YIOTCR H MOTOMY 0o-
nee HYKNeOQUIBbHBI, YTO BHAHO NPH CPABHCHHH CEPO- H KHCIIOPOJACONED-
XKAOIHX HYKICOPHNOB.

B Tabnsue Taxke mnpencrasieHa CnoCOOHOCTH ObITH yXxonsred
rpynmno#t (dyxineodyrom). Haubornee cnabrie compsikeHHBle OCHOBAHHS
(cooTBeTcTBYIOLLINE HauOonee cHILHBIM KHcNIOTaM BpeHcrena) seasior-
cs HaAWTYYIIHMH YXOMALUMME rpynnami. B Tabnuue npusenensl OTHOCH-
TenbHble KOHcTaHTh! pK, (B ckoOkax) cooTBeTcTBYIOWIHX KHCIOT. Uc-
KJIIOYEHHE B 3TOM PANY COCTAaBNAET JMLIb TO3WIATHAA rpynna, sBMsIO-
AasACA NpeKPacHbIM HYK/ICOyrom.

H,C~X 3-10¢

H;C~CH;—X 10°
Hi;C~CH,—CH;—-X 4-10*

(H;CCH—X : 2,5-10° ., RY
(H;C):C—CH;—X 1

(H:C):C—X 0

Phs(~? 4,7-10°

- 3,7-10°

Eto(‘) . 103

Br¢ ™) 5.102 Nut~)
PhO‘™? 4-10°

ci-? . 80

AcOt™} 20

NoO§~? 1

Ts0' ) 6-10* (-6,5)

1 3-10* (-9,5)

Bri™! 10* (-9

Cl(-) 2_102 (_7) y!-?
F) 1 3.2

HO'™) 0 (15,7)

Et0¢~? 0 (16)

H;N¢? 0 (35)

:Nu'~? + R—Y-—Nu—R + Y7

JIutepaTypa. Breslow R. Organic Reaction Mechamsms, W. A. Benjamin, Inc, New

York, 1965, pp. 75—80.
MecMurry J, Organic Chemistry, Brooks-Cole, Monterey, 1984,

pp. 298—302.

3. YuacTHe cocenHeit rpymmbl B Sn2-pPeaxumnx

B ToMm ciiydae, KOrAa fpH COCEAHEM YIICPOAHOM aTOME HAXOXMTCA
HyKJTeOQWIBHBIR aTOM, KOHCTaHTAa CKOPOCTH Sﬂ-peaxunﬁ BO3pacTaer.
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Tak, HanpHMeEp, PeakUHs 3TWIATA HAaTPHA B Ka4YCCTBE HyKIeopwna ¢
ITHIICHX/IOPTHADHHOM npoTexaer B 5000 pas OnicTpee, ueM ¢ 3TWIXIO-
punoM. I'uaponu3 S-xnopcynesdara (B BOOHOM JHOKCAHE) TaKKe HACT
B 10 000 pa3 OmicTpee, 4eM THAPONH3 ero 3QHPHOro aHajora.

H LBy HO H
\ "l _
— C e C
/ L .
ol '\* \c' W }c \c»
Komn 1 5000
Hs > O H " HC,—S H H
\ iy \ i/
’ td
Wk c e o
kom” 1 10 000

YyacTHe reTepoaToMa, HaXOOAErocs B TOH Xe MOJiekyse, no3po-
NseT NOHM3HTH 3HTPONHIO AKTHBAUMH (IOTEpsl 3HTPONMH BHYTPEHHETro
BpPALICHAA MEHbINE, YeM MOTEPA HTPONHH NEPEXONHOTO COCTONHHSA).
TakaM 00pa3oM, Sn2-peakudH NpOTEKAlOT B [Be CTAAMH: mNeEpBas
cTaaMs -— HOHH3ALMHs C YYaCTHEM reTepoaToMa, a 3aTeM — pPackpbITHE
UMKNHYECKOTO OHMEBOTO HMHTEPMEIHATA.

C TOUYKH 3PCHHS CTEPEOXMMHH Mbl HaOilonRaeM COXpaHeHWe KOH(H-
TypaldH, Tak KaK peakids NpoTeKkaeT B OBe CTAJHHM, KaXKIaas H3 KOTO-
PbIX CONPOBOXAAECTCA obpaureHueM KORQPHUIYpauMH.

cizﬂs'
Wy N
1
: ‘/ H,O
’c——C\ - H-7c—'c“~H
Y4
H’ H OoH H H
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4. Dnextpoduashbiit KATATM3 Sn2-peaxipii 3aMellleHAR

Peaxuus npaMoro 3aMeiienns XJIOPHI-HOHOM FEIPOXCRIIBROM I'DYIInb!
HEe HACT AaXKe B aNPOTOHHOM NOAAPHOM PAcTBODHTE/NE, NOBBILAIOLIEM
HYKJICODHABHOCTS XNOPHA-HOHA. CBA3b YINEPOA-KHCIOPON BECHbMa NIPOY-
Ha, 03TOMY I'MAPOKCHITLHAR IpyTna Thyaso yaansetca. Ecnu xe npensa-
PHTENBLHO MPOBECTH NMPOTOHHPOBAHHC MMAPOKCHIBHOH rpymmsl, TO OT-
wennaThest Syner yxe HeliTpanbHas MONEKYNa BOALI H PEAKIIAS B ITOM
ciyuae nporexaeT nerxko. Taxum 06pa3oM, NpA B3aBMOACHCTBHH CIIUPTA
C CONIAHON KHCIOTOR 00pa3lveTcs COOTBETCTBYIOMIME XNMODHA.

' =)
H —— + G| ———— ,C—Cli
\‘(;’/C\b c e
| b
A ,
~ Tak mocTynatoT B Tex ciyuasx, KOrqa ¥3 cHHpra Heobxoaumo momy-
yuTh coorBeTcTBylomwnft raoresun: ROH — RX, roe X = Br, CL Ilpn
ITOM HCIIONB3YIOT TakHe peareHTsl, kKak PBr; wim SOCI; . [epras cranus
3THX peakuH#i mpencTasiseT coOol npespallcHne CIHPTOBOR rpynnel B
JIETKO YXOOMUIYIO Ipymmy.

a " a
\ Ag ) \ S 7

C—X — Cc
'1‘ //‘
¢ b b
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Karanu3 HyKi1eopHIBLHOrO 3aMellieHHs TaKMMH KHcnoTaMH JIblonca,
kak Ag* wm Cu?*, MOXHO 0OBACHHTH cTabMIM3alMed KOHEYHOTO CO-
CTOSHMA 3a cYeT oOpa’oBaHMA BecbMa MPOYHBIX cBszelt Mexnay X' u
KaTHOHOM MeTanna.

5. Peruoce/ieKTHBHOCTh B PEAKLMAX AJNKHIHPOBAHUA

B pesynbTraTe peakuil HUKIH3AUMM, OCYIECTBIIAEMBIX MYTEM alKH-
JUPOBAHHA [JUIaTOTEHHWIAMH, 4allle BCEro ob6pa3yloTCs NATHWIEHHbIE
uHxkasl. UMeHHo 3THM 06BACHAeTCA 00pa3oBaHHe B NPHBOAHMOM 34€Ch
npuMepe cNHpoOMUIMKIA, 4 HE CeMHYIEHHOro MKkia. Jns npoeeneHus
peakuMH UCNONB3YIOT mpem-OYTHNAT KanHA B mpem-6yraHone, 6GeH3on

B KaueCTBE PAacTBOPHMTENA, HArPeBaHHE B TeueHUe S 4; Bhixon — 70%.
YT1o Kacaercs BTOPOro NpHMEPA, TO YCIOBHS NPOBEACHHS DEaKkLHH

OCTAIOTCA NPHOMUIHTEPHO TEMH Xe. B 3TOR peakuHK UPOHCXOAHT
NpeHMyUIeCTBEHHOE 06pa3oBaHte NATHWIEHROTO HK/IA, a He CEMHYJIEH-
HOro (3HTPONMUA AKTHBALMH MEHbIIE, [IOCKOJIBKY B NEPEXOAHOM COCTOSA-
HHH coXxpaHaeTca Oonpilie BO3MOMKHOCTEH ANd ¢cBOOOAHOro BpalueHHS).
Beixol cocTasnseT 54%.

B TperheM mpHMepe peaxuMs IPOTeKaeT perHocenekTusHo bnarona-
pA  pa3sNHYHOH HYK/ICOQHABHOCTH [ABYX NOTEHUHAJIBHBIX INOHOPHBIX
UEHTPOB; IHAHHOH pearupyeT Mo HauMeHee CTAGWIHIMPDOBAaHHOMY, T. €.
no Gonee HykneoHIBHOMY KOHHY (YCAOBHA KHHETHYECKOTO KOHTDOJA:
Tre, 0 °C). Beixon cocramnser 95%.

A Yﬂi__. o
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M naxouel, Mbl HMECM IBC HYKICODHIBHBIC MOJEKYIIbl C ABYMS aK-
UENTOPHBIMH HEeHTPaMH (HOCHTEIAMH yxoasiuel rpynnkl) B Xaxao# H3
HHEX. B naHHOM ciyuae, ec/iH ?TO BO3MOXHO, IPEHMYHIECTBEHHO MpoOTe-
KaeT BHYTDHMOJIEKYNapHas peakuun jameiucuus (NaOEt/EtOH; suixon
cocrasnsaer 87%).

OTs

H
COOEt : COOEt
+ _— 7
- -7 “cooet
| v

COOE!
OTs

Jinteparypa. Mousseron M., Jacquier R., Christol H. Bull. Soc. Chim. France., 1957,

p- 346.
Johnson W. S., Collins J. C., Jr, Pappo R. Rubin M. B, Kropp P J,

Pike J. E., Bartmann W. ]. Am. Chem. Soc., 1963, v. 85, p. 1409,
Sum F W, Weiler L. J. Am. Chem. Soc, 1979, v. 101, p. 4401
Ayres B. C., Raphael R. A. J. Chem. Soc., 1958, p. 1779.

6. Tlonyuenune >0HpoB NO YWILSMCOHY

Ilpocteie 3¢upsi obuelt popmynbt R—O—R ' MOXHO HOMYIHTH 0O
Sn2-peaxknuMH 3aMCIlleHMA, HANpHMEDP, B3aHMONCHCTBHCM &JIKOrONATa
Na‘*)-)OR u amxmnranoresnma R’X.

Peaxuusi, npuBeseHHax BO BTOPOM NpHMeEpe, MO3BONAET He npube-
raTh K NPEOBAPHTEIBLHOMY NONYUCHHIO AJIKOronATa (HanpHMep, NyTeM:
B3anmozeticteua ROH 1 NaH). B npucyrcreun oxcana cepebpa cnapr
ROH HenocpeAcTBeHHO pearupyet ¢ ranoreenaoM R ‘X. B Tom cnyvae,

+ HOOC —
o]
NaO CH,CH
HOOC—— CH,
H Hy
cH,og Sc\o CH0C
HO CHyt . o + Aagl
HO, , Agzo “:F/
4 iHo /o ocH
3
oK HeC

AN+ we TS

NsOH | AMCO

NN NN
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KOrga B KadecTse CNHPTA MCOOJb3YIOT I/IIOKO3Y, BRIXOA NeHTasbHpa
nocraraer 85%.

Hcnons30oBaHHe anIpOTOHHOTO TMOJIAPHOIO PAacTBODHTENA [103BONIAET
YAYYIIHTL CHHTe3 YuIbAMcOHA (cnaboconbBaTHPOBAHHBIN aNKOroNAT-
HOH OYEHb AaKTHBEH).

Anexcanap YHIbAMCOH (1824—1904) 3ammTHN OOKTOPCKYIO aHccep-
Taumio B 1846 r. B I'uceHe moa pykoBoacTBoM JIMOHXA, 3aciyrH KOTO-
poro B 06/1aCTH OPraHHYECKOro CHHTE3a, co3gaKMs abopaTopHOM Tex-
HMKHA, BHEHOPEHHA XHMHH B CEABCKOS XO3AWCTBO .M MPOMBIIUICHHOCTD
6pimn mpu3Hanel Bcet EBpomoft. 3atem B 1849 r. BuabaMcoH cran
npodeccopoM YHHBEPCHTETCKOro KoJUtedxa B JIOHAOHe, rae ¥ npopa-
6oTa;1 BILIOTH AC CBOEH CMEPTH.

JIiutepaTypa. Org. Synth. v. 111, p. 544,
Can. J. Chem., 1969, v. 47, p. 2016.
Russell C. A. Ambix, 1987, v. 34, pp. 169—180.

7. K sompocy 06 0603HaueHHAX

Jns Sn2-peakumit 3amellieHdsa Obln NpennoXKeH CHEeayrOLME Mexa-
HH3IM: aTaka 3/eKTPOHHOR mnapei (Hykieopmna Nu'™’) Ha cy6ctpar
R—Y, rne Y — yxoasuwias rpynmna, Hecyulas 3NeKTPOHHYIO napy B Buie
annoHa Y™, OaHaKo HCCNIENOBAHHA MOCHENHHX ABAALUATH JIET NOCTa-
BHJIH NTON COMHEHHE TOT MEXaHH3M. Y TBEPXAAeTCA, YTO B pAAE Ciyya-
B B Sy2-peakuMsXx 3aMemIeHH HMeeT MeCcTO TMEpeHOC OIHOro
MEKTPOHA.

(-
Nu ! + R—Y

|

Nu—R + ¥

Ha neppoit cTaamu Hywieodnn oTaaeT OOHH 3IeKTPOH aToMmy'Y, KO-
TOpbIfl NpeBpallIaeTCA NMPH 3TOM B aHHOH-paAMKan. B pesynbraTe Mbi
nMeeM napy cBobonHeix pagukanos: Nu: u Y*. INocneanuit n3 BuX Mo-
XeT OTAaBaTh CBOH HecnapeHHbIN 3NeKTPOH paauxany R, 3a cuer uero
‘WIeKTPOHHAA napa o-cBa3n R—Y Oyner nokanu3oBana Ha atome Y. flo-
CNICOHAA CTAOHs NpenctasiseT cofoit peKOMOMHAUMIO NBYX PagHKaliOB
Nu® + R*®, B pe3synbTaTe KOTOPOH M NPOMCXOOMT OOpa3oBaHHe NPOIYK-
Ta peakuHH.

Ha Haw B3risf, B TOM ciydae, Koraa Sn2-peakuus 3aMeELIeHHA TpO-
TekaeT MEXAY QNYOPeHHI-aHHOHOM H  aJKWITAOreHHAOM THNa
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.Y .

@/ Y
(=} M Nue

Nu —R + :Y(-) -—— Nue.

R
CH;3;CH:I, sBnsolMMcs XOpPOUIHM aKLENTOPOM 3M1eKTPOHOB, BO3MO-
JKEH MeXaHH3M OJHO3/IeKTPOHHOrO NEPEHOCa, OOHAKO B OONBIIHHCTBE

cny4aeB HanOosiee BEPOATHBIM NpeACTaBIAeTcAd OOLWIENPHHATBHIT Mexa-
HU3M Sn2-peakuud 3aMelleHHs.

Jiuteparypa. Pross A., Shaik S. S. Accounts Chem. Res., 1983, v. 16, pp. 363—370.
Pross A., Accounts Chem. Res., 1985, v. 18, pp. 212—219.
Bordwell FE. G., Wilson C. A. J. - Am. Chem. Soc., 1987, v. 109,
pp. 5470—5474.
Bordwell F. G., Harrelson J A., J. Am. Chem. Soc., 1987, v. 109,
pp. 8112—8113.
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BBEAEHWE OYHKLMOHANBLHbLIX TPYNN.
PEAKUWWN BOCCTAHOBAEHWUA

B nauHoif rnaBe pacCMOTpPeHb! MNpEBpaLICHHA (YHKLHHOHANBHBIX
rpyTI, CONMPOBOXAAIOLUHECA H3MCHCHHEM CTENEHH OKHCIICHHA artoma
yrnepoga. Kpome Toro, ofcykaaercs BOCCTAaHOB/IEHME OBOMHOW W
TPONHOM YrNepon-yrnepoaHoil CBA3d, a TaKXKe KApOOHWILHOM rpynnsl.
B moboli nogobHol peakuMu OZHOM M3 OCHOBHBIX LeNel SABNAeTCa cTe-
peoceneKTHBHOE M PEerHOCelIeKTHBHOE MPOBEAEHHE MNpouecca.

1. BoccTraHoB/eHMe TPOHHOH CBS3M

B npucyTCTBHU KaTanH3aToOpa TPOHHas CBA3b MOXeT OBITHL NOJHOC-
ThIO BOCCTAaHOB/IEHA MONEKYNSPHBIM BOAOPONOM. DTa peakiius HOAET B
nBe CTaNHH: Ha nepBoit oOpa3yeTcs ankeH, a Ha BTopoil — ankaH. XoTsA
6onee OLICTPOU ABAACTCA NEPBasA CTAAUA, PEAKLHIO MOXHO OCTAHOBHTL
Ha 3TON CTAaOMM, HCNONL3YA KaTanuiatop Jluuanapa, kOoTopbli npen-
ctasnger coboit nannanuif, HaHeCeHHbIH Ha KapOOHAT KaJbLHA, YaCTHY-
HO OTPpAaBJIEHHBINK aleTaTOM CBMHIA M XHHOJIMHOM (apOMaTHYECKHM
AMHMHOM),

H
H, H\ 4 H, N
—C=C—~ — c=C =~ HL—CH,
/ \ \
1 2 Kamasusamop SN M
R—CZEC—R + H, — 1/c:c\ \

Hcnonp3oBanne xaTanuilaTopa JIMMINapa NpHBOAMT K HCK/IIOUHM-
TENBHOMY 00pa3oBaHHIO YUC-TPOAYKTOB, T. €. ABoMHas cBa3p C=C B
obpa3osaBmaxca onepruHax mmeeT yuc-(Z)-xondurypaumio. [na nmony-
VCHHSA YUC-TIDOAYKTOB THAPHPOBAHHA HCNOAL3YIOT Takke ARH300yTHII-
amOMHHHRTHApMA. mparc-TIpoaykTel THADHPOBaHHA OOpa3yioTCd B
NPRCYTCTBHH PAacTBOPOB LIEMOYHBIX METAUIOB B KHAKOM aMMHake

(amuue) (ycnoBus peakuun Bépua).
W 3ax. 178
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2. 'napuposanne apoimoi ceaam C=C

BoccTanossrenne asolnoi caasH C=C npoBoIAT 4Yallie BCero B npH-
CYTCTBHM TAKHX [CTEPOrEHHMLIX XaTAAK3aTOPOB, KaK 6aaropomnnie Me-
TaUIbl: NAUIAOHA, HAHECCHHLIA HA TOHKOM3ME/IBYMEHHBIA ApeBecHLIR
yroab, pognii, HHKeb, pyTeHMit, okcna nnaruHs! PtO: (xaranusarop
Anamca).

MexaHu3M 3TOrO npouecca BKaovaeT B cefst XHMHUECKYIO copbumio
MOJIEKY/Ibl BOAOPOAA ¢ NOC/HEAYIOUIMM €€ FOMOJIHTHYECKHM Pa3pbIBOM
(auccounanuelt). OnedHH B3auMOAeHiCTBYET C NOBEPXHOCTBIO KaTallH3a-

H—H

Woowo oW b Se==c(
o T

TOpa CBOCH HaHMCEHEe NPOCTPAHCTBEHHO-3aTPYAHCHHOM CTOPOHO#. Pe-
aKLMA NPHCOEIHHEHHA NpOTeKaeT B JBe cTaauM [uTo 6bINO mOKaszaHo
pH nNoMoIUH H3oTonHOro ooMena (Hz — D2)], T. e. NpoOKCXOOUT nooue-
peaHoe NpHCOeAHNHEHHe ABYX aTOMOB BOAOPOAa, aACOPOMpOBAHHBIX Ha
NOBEPXHOCTH KaTanu3atopa. Takum oOpa3soM, BO3HHKAIOT NPOAYKTH
YUC-TUAPADOBAHMA ¢  HaMMeHee NPOCTPAHCTBEHHO-3aTPYAHEHHOR
CTODOHBI.

H3menenne sHTanbnuu AH° nponecca FrUAPHPOBAHMA COCTABANET
BeTHYMNY nopazaka 30 xxan/mMons, 3Tta nudpa xapaxTepu3yeT TEPMOIH-
HaMHYecKyl0 cTabHWIBHOCTE ONePHHOB: MpaHc > yuc; TeTpa > TPH >
> IM > MOHO3aMelUEHHbIe.

216

30,4 85 286

26,

26,9 3
&/\ /g/\
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3. Boccranosnenne no Bépuy

BoccraHoBieHse UIE€JI0YHBIMA METaJUIaMH, DACTBOPEHHBIMH B XKHI-
KOM aMMMaKe HJIH aMHHe, Yallle BCEro MCNOMbL3YIOT [UIS FHIPHPOBAHHA
OeH30NBHOrO KOMbUA [0 IHKIOTeKcamueH-1,4-HIBHOTO uMKIa. Mexa-
HH3M NaBHOM peakuMu BKMOuaer B ceGa obpaszosaHuHe HA NEpBOH cTa-

- O

{+)
ATH o [Av H"’J He AcH,

H H
O‘
-

0.089
8.8

H H

I¥¥ aHHOHA (AHMOH-paaMKana), KOTOPBIH 3aTEM CENeKTHBHO IIPOTOHM-
pyercs B TOM MeECTe, rie JIEKTPOHHAs TJIOTHOCTHL Hanbosee BbLICOKAHA.
O[HHAM K3 NEpPBBIX YCHEXOB NPHMEHEHHS METOAA MOJIEKYJIAPHBIX opOu-
ranedt 6p11 pacuer (gaxke Ha ypoBHe MeToAa XIOKKeNls) PeruoceneKTHB-
HOCTH B PeaxifyH BOCCTAHOBIEHHA no bépuy. B kauecTse npuMmepa pac-
CcMOTpUM HadTamuH. DneXTPOHHAA MIOTHOCTh B AHHOHHOM HHTEPMEIH-
aTe xapakTepuayercs HabopoM kodpPuumenToB Ons HU3LEH BaKaHTHOH
opbutamu (HBMO); Takum o6pa3om, nNpoTOH NpeHMMyllecTBeHHO aTa-
Kyer nonoxedHe 1. TouHo Tak ke H miA (PeHaHTPEHA IMEKTPOHHAA
ILIOTHOCTh MAKCHMAJIbHA B MOJIOXEHHAX 9 H 10, H HMEHHO MO 3ITAM
NOJNIOXKEHHSM MIET NPOTOHMPOBAHWE HA BTOPOH CTAOAMM DEeakUHH BOC-
cTanoBeHHA o bépuy.
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Jinrepatypa. Birch A. J. Australian J. Chem., 1954, v. 7, pp. 256—261; 1955, v. 8, p. 96.
Birch A. J., Subba Roa G. Adv. Org. Chem., 1972, v. 8, p. 1.
Akhrem A. A., Reshetova I. G., Titov Yu. A. Birch Reduction of Aromatic
Compounds, Plenum Press, New York, 1972.
Cmpetimsuszep 3. TeOopHs MONCKYAAPHBIX opbOur. [das X#MuKOB-
opraHuxos./Ilep. ¢ aurn. — M.: Mup, 1965.

4. BoccTanosieHHe KapOOHMIbHOMN rpynnbl

PaccMOTPHM PpeakUHI0 HYKICODHNBHOr0 NPHCOCAMHEHHS THIAPHA-
sona H™), HCTOUHHKOM KOTOpPOTO CTYXKHT IHODHA MeTamwna. [ns npo-
BEeIEHHA 3TOro0 NMPOLECCa YAlIe BCEro HCMOMb3YIOT TAKHE PEarcHThi, Xak
BECbMa PEaKHOHHOCHOCOOHBIN nurHitamomunniirunpan LiAlHs v 60-
poruapun Harpua NaBH,; Gonee HH3Kan peakIMOHHOCNOCOOHOCTH MO-
CIIeMEro NO3BOJIACT BOCCTAHABMHBATDH JIKOIL ANBACTHAbLI M KCTOHBI.

Ddnapsl H aMHAL MeHee DPEAKIMOHHOCNOCOOHBI (3a CYET compsKe-
HHS), MO3TOMY HX OOBIMHO BOCCTAaHABIHBAIOT npr noMommM LiAlH,.
INpuBenennsil HHXe NpUMep noxassieaet, 410 LiAlH, HacTONBKO axTH-
BEH, YTO He ofnafaeT CEJIEXTUBHOCTBLIO, MO3TOMY NPHXOAHTCH BHOBb
OKHCAATSH NONy4YeHHBbIH crupT 1o kerona (CrO:/H;S0,). O6muit Brixoa
cocrasnser 88%.

———
—
N o N N
o] o]
OH

bopan BH; (ero yno6HO Mcnonb30BaTh B BHAE pacTBOpa B Tro)
crocoBeH BOCCTaHaBIMBATL AMHABI, HE 3aTpParuBas CIOXKHObHPHYIO
rpyAny, OQHAaKO OH TaKXe BOCCTAHAB/IMBAeT W JBO#tHylo cBfIb C=C

C BBIXOAOM 94% .
o

Taxo#t kaTanusaTop, kax kucnota Jintouca (Hanpumep, Co(Il)], gos-
BOJIAET NOBBICHTH aKTHBHOCTRL NaBH,4, xoTopbilt B 3TOM cnyyae crnoco-
6eH BOCCTaHABNHBAaTh aMHIbl A0 aMHMHOB C BBIXOAOM nopsaka 70%.

18]
1
RCNH; — RCH:NH;
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Jlu-repa"rypa. Ayer W. A., Bowman W. R., Joseph T. C., Smith P J. Am. Chem. Soc.,
1968, v. 90, p. 1648.
Brown H. C, Heim P J. Am. Chem. Soc, 1964, v. 86, p. 3566.
Satoh T, Suzuki S., Suzuki Y., Miyaji Y., Imai Z. Tetrahedron Lett., 1969,
p. 4555.

5. BoccranosHTENbHOE PACINEIVIEHHE COXHHX 3QHpOB

Tak xak MHOTHE CIIOXKHO3PHDHBbIE GpParMeHThl ABAKIOTCA NPEKPAC-
HbIMH YXOAAIUIMMH I'DPYNNAaMH, PCAKIHA HyKICOORILHOTO 3aMeUICHHus TH-
ODHA-HOHOM AaeT ABOMHOM pe3ynbTAT: BOCCTRHOBIICHHC YITIEPOAHOIO
aToOMa, NPH KOTOPOM HAXOAHTCA CJIOKHO>)HpHas rpynna, H OTIIEIC-
uue 3¢HpHOrO dparmenTa. MHOrHe peareHThl LeHCTBYIOT aHANIOTHYHO
runpun-wony H(~), xax, HanpaMep, THTHRAMIOMHBRRTHADHI, KOTODPBIH
YaCTO HCHOONB3YIOT B PeakUHAX ¢ 3QHPAMH, COACPKAMME N-TONMYON-
cynsdorpynny (—OTs), uaH pacTBOp WIIOYHOTO METANNA (HATDHA Wi
JHTHA) B XHOKOM aMMHake WiH amuHe (ycrioems peaxuum bépuya).

» H
| 8
oce W
L I
oTs H
" 0
Li Al 04
.- —_— .-
Q LiAlHg Q RCOOH
. — >
o HO' RCO
{]
[o]
() EiNHZ

IockonbKy MBI HMeeM Xelo ¢ Sn2-peakuMsiMH 3aMelleHHs, npolecc
npoTekaeT ¢ obpaiennem xKoHPHrypauud aroma yriaepoaa. BocctaHo-
BUTENbHOE pAacIleNficHHe ABIAETCA XOPOWKM METONOM crepeocneuMbH-
4yecKoro BBeJEHHA Me4eHOro Bogmopoaa. binarogaps ToMy, 4TO BOCCTa-
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HOBHTENILHOC pacuielsiesde 3QHpPOB NpoTekaeT B MATKHX YCJIOBMAX
(NPOMCXOAHT MNOC/NENOBATELHOE BOCCTAHOB/IEHHE KETOHa B CIMPT,
cnupTa B 3Hp, 3hHpa B yrneBoaopoa), XOTA H B TPH CTaAMH, 3TO NO3-
BOJIAET OCYLLIECTBUTH MpeBpalleHue Kapbouunsuofl rpynnbl C=0 B co-
OTBETCTBYIOLLYIO METWIEHOBYIO rpynny CHz; B MATKHX YCNOBHAX.

6. CenexkTHBHOE BOCCTAHOBJ/IeHHe TpHameTokcHboporunpunamm

Anbacrag B NPHCYTCTBHMM KETOHA CEJIEKTHBHO BOCCTAHAB/IHBAETCA
Npy NOMOIIH Takoro peareHrta, kak NaBH(OAc);. Tpuaunerarsr 60poru-
OPHMOOB ABMAIOTCA MATKHMH H XHMHYECKH CEJIEKTHBHBIMH pearc¢HTaMH,
npuueM 90% anerodeHOHa He BCTYNAIOT B PeakuHio, a BhIXoa OeH3uno-
BOro cnuprta coctaBsnser 95%.

o] o] O OH
oYy — OO
Peakums nporexaeT crepeocneudduyHo Onaromaps Hanuumioo OH-
rpynnsl B 3-rufpokcrkeTone. [Ipumenenne Me,N¢ ¢ ?BH(OAC); B cMme-
CH YKCYCHOH KHCITOTBHI C alleTOHMTDHAOM 1ipH — 20 °C no3ponseT mony-
yuTk 1,3-amon, xoTopeili oOpasyercs B pelynsTaTe npeodnaaaromie
aTaKkd FHOpHMI-HOHOM KapOOHWIBHOW rpynnsl (¢ TOH CTOPOHBI, rxe Ha-

xoautcs OH-rpynna). Beixoa guona cocrasnser 90% ; crepeocenexkTHB-
HOCTBb Konedbnercs B npenenax oT 95 mo 98%.

OH O
\(I\-/UY .
OH © [o]

W‘\/LOR

|
Jo§:
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BHICOKYIO CTEPEOCEIEKTHBHOCTE MOXHO OOBACHHTD IHILUL TEM, 4TO
aTom Bopa obpa3zyeT CBR3b C KHCIOPOAOM CIHPTOBON IPYINbE B PE3YIib-
TaTe Sn2-peakuMM 3aMellleHHs C OTLIeN/IeHHeM aneratHoit rpynnsi. Ta-
kuM obpasoM, ceazs B—H Moxer aTakoBaTe KapOOHHNLHYIO rpynmny
TONMBLKO ¢ B-cTopoHsl. CneayeT ewie pa3 NOQYEPKHYTh HEOOXOAHMOCTH
HannuMs OH-rpynnul npu yriaepogHOM ATOME, COMPSXKEHHOM ¢ kapbo-
HUNIBHON rpynno#.

Jlurepatypa. Gribble G. W,, Ferguson D. C. Chem. Comm., 1975, p. 535.
Evans D. A., Chapman K. T. Tetrahedron Lett., 1986, v. 27, p. §939.
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BBEJJEHUE OYHKUWOHANBLHbIX rPynn.
PEAKUMNA OKUCNEHUA

Peaxuun oxucrieHus OopraHHYecKMX COeQHHeHHil BecbMa pa3zHooOpas3-
ael. Haubornee MHTepecHBl Te HX HHX, B KOTOPBIX OAHOBPEMEHHO MNpH-
HAMAIOT Y4acTHE B2 COCEOHHX aTOMa yIjiepoda, HampuMep rHApOKCH-
JHpPOBAaHHE M 3MOKCHOMPOBaHHE NBOMHOM CBA3M MM €€ O30HONMH3. B
naHHOM riaBe 6yneT pacCMOTPEHO OKHCNEHHME ATMIAbLHOro dparmeHTa,
a TaKXKe CHMPTOBOK rpynmsl B KapOOHWIBLHYIO.

1. OxucneHre QHOKCHMAOM cejieHa

A. B kxauecTBe cyOCTpPaTOB NnEpBOro THIA PACCMOTPHUM MOJIEKYTY C
ajutineHoM cBA3blo C—H. Tlpouecc BanoMHUHAET €HOBYH) PeakiiHio, TaK
KaK [pH HarpeBaHHHM [JOCTHIAeTCHd WLIECTHIEKTPOHHOE MEpPeXOdHOe CO-
CTOfIHHE B COOTBETCTBHH C npaBwioM Jvioapa — llummepmana. B nep-
BOM HHTEDMEAMATE eule NPHCYTCTBYET ABo#HAas cBA3b Se=O0. Tak kak
BO3IMOXHO cBOOOMHOEe BHYTpeHHee BpallicHHe BOKPYr cBa3W C—Se, ne-
PEXOAHOE UHK/IMYECKOE COCTOSHHE MOXHO OINHCATh KaK IIECTHINEK-
TPOHHOE,

B pesynbTaTe curmaTponHoit [2,3]-neperpynnapoBku obOpasyeTcs
BTOPO#l HHTEPMEIHAT C OBYMS NPOCTHIMH CBA3AMHU CEJIeH-KMCIOpond, KO-
TOPpBIHt MOXeT ObITh MOABEPrHYT CONBLBOJMHK3Y C NOCIAEAYOHWEM 06pa3o-
BaHHEM AJUTHIBHOTO CIIHPTA HIH OKHCITHTENbHOMY DaCIICNIEHHIO NpH
MOBBILIEHHOA TeMIepaType ¢ IMOCIAEAYIOIHM JTMMHHHPOBAHHEM aToMa
ce/ieHa H MOJIEKY/Ibl BOIDBI, €C/IM HCXOAHbIR oneduH comepxkan xoTs Obl
IBE aJJIMIbHbIE CBA3M YINIepOod—BoAopod. MexaHH3M NOCAeAHero mpe-
BpAlUEHHA NOKA3aH HHXKE CTPENKaMH.
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Jinteparypa. Sharpless K. B., Lauer R. F. J. Am. Chem. Soc., 1972, v. 94, p. 7154.
Arigoni D., Vasella A., Sharpless K. B., Jensen H. P J. Am. Chem. Soc,
1973, v. 95, p. 7917.
Sharpless K. B., Teranishi A. Y., Backvall J. E. J. Am. Chem. Soc., 1977,
v. 99, p. 3120.

b. Monexynbl ¢ eHONH3YIOLIMMHACA YITICPOO-BONOPOIHBIMH CBA3ZAMH
NPH Q-YrJIEPOAHOM aTOME OTHOCHTENBbHO KapOOHHNBHON rpymns! TaxkKe
oxucngiorTcas SeO;. MexaHH3M NaHHOM peakouu noaoOeH OMHCAHHOMY
sbillle H IPUBOAMT K 00pa3zoBaHmio 1,2-AMKCTOHOB, KOTODbIC CAMH MO
ceDe BechMa PEAKIMOHKOCHOCOOHDI, TaK XKAK NMPOHCXOMHT CHIIBHOE KYJO-
HOBCKOE OTTANKHBAHHE 3JICKTPHYCCKHX AMNONeH COCeNHMX XKapOOHH/L-
HeIX rpynn. JBHKyimel cunoft 3TOH peakuHH SBIAECTCH OTIISIUICHME
MeATpAIBHOR MOJIEKYNBl BOOBI M aTOMa CeleHa.
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«Pacnan NMYHOCTH ecTh CJICOCTBHA ACrpafalMH BONHY».
Oxmae [amenun (1856—1907), Essai sur les éléments principaux de la représentation,

1907.
Jlurepatypa. Rabjohn N. Org React., 1949, v. 5, p. 331; 1976, v. 24, p. 261.
Trachtenberg E. N., Augustine R. L. (eds). Oxidation, M. Dekker, New
York, 1969, v. 1, ch. 3, p. 125,

. 2. OnoxcunMpoBaHue

DnokcuauposanHe ABoinoft ceasd C=C uyacTo HCNOAB3YIOT O1IA
BBEICHHA B OPraHHYeCcKYIO MOJIEKYY aTOMa KHCIOPOZA. DTY peaxuslo,
NpOTEKAOUIYl® ¢ TOMOLIBIK)  OPraHHYecKoro  rHAPONEPOKCHAA
RCOOOH, MOXHO paccMaTpuUBaTh Kak IPHCOCHHHEHHE 3JIeKTpodHIa
(aToma KkHcnopoaa) no ABOHHOH CBA3H. PeakuHOHHOCMOCOOHOCTH CHAO-
PONEPOKCHIOB BO3IPACTAET C POCTOM- KMCITIOTHOCTH.

R CH; GsHs wm-CICsH, H n-NO:CsHa CFy
PK. 4,8 4,2 3,9 3,8 34 <0

Ha npakTHke uaule BCEro HMCHOMBL3YIOT M-XI0pHANGEH3IOHHYIO.
KHCIIOTY. h
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DnexTpodHIbLHOE NPHCOENHHEHHE TNPOMCXOAHT ¢ HaHMeHee Npo-
CTPAHCTBEHHO-3ATPYAHEHHON CTOPOHBI (CTEPEOCENEKTHBHOCTh MpOLec-
ca). Hanbonee 3nexTpoHOH36BITONHON sBiAeTCs Haubonee 3aMewienHas
JIBOMHAs CBA3b, WMEHHO OHAa M MNOABEpraeTcs 3MOKCHAHPOBAHMIO.

o
N /’I //
c==¢ + Re—¢C
7 ~ \
O—o
o o
’,c/ \c\ + R——c//
/ \ N\o

Jiureparypa. Plesnicar B., Trahanovsky W. S. (eds.), Oxidation in Organic Chemistry,
Academic Press, New York, part C, ch. IfI, p. 211, 1978.
Brown H. C., Kawakami J. H., [kegami S. J. Am. Chem. Soc.,, 1970, v. 92,
p. 6914.
Woodward R. B., Bader F. E., Bickel H., Frey A. J., Kierstead R, W., Tetra-
hedron, 1958, v. 2, p. 1. L
Knoll W., Tamm Ch. Heiv Chim. Acta, 1975, v. 58, p. 1162.

3. yuc-UHOPOKCHUIHPOBAHHE AJIKEHOB

[ins BBeAEHHN THAPOKCHIBHON IPYNNbl B YUC-TIONIOXEHHE OpraHpye-
CKOH MOJIEKYSIBl B KaueCTBE pPeareHTOB Yallie BCEro HCNONbL3YIOT mep-
maHrasat xanus KMnOy u okcHa BochMuBasTeRTHOro ocmMua OsQy. IMo-
CrleIHHA TOKCHYEH H MMECT BeChbMa BBICOKYIO CTOMMOCTBH, HO AaeT /yd-
urde BBIXOAB! M HCIIONbL3YETCHA TONBLKO B TOHKOM OPTraHHYeCKOM CHHTE3e.

/ OH
1 — X
\ TOH
Oxucnenne ojiepUHOB yalue Bcero mpoBONAT npd momomn KMnOg
b wienouHod cpese (NaOH) (pacteopurens — Boga). [Ipu runponuse

UHK/IHYECKOTO HHTEpMeouaTa oOpa3lyeTcs NpPOAYKT CUH-THOPONMU3A —
1,2-nuon ¢ BeIXOoOOM nopsaxa 40%.

. O\ / o] T L,0HM
o " q
@ O/ \O OoRr
Mexanusm peaxugﬂ OKHCJICHHA OKCHJIOM OCMHA 2HAJIOTHYEH MeEXa-

HH3MY OKHCJICHHA NepMaHraHaTOM Kaamsi, HO Onarozaps OTCYTCTBHIO
noOOYHBIX peakHHit BHIXOABI COCTABNAIOT 90% . Peaxnus nporexaer ¢
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0\ /0(_) . A"
_ Mn —_—
O/ \O OH
BbICOKOH CCJIEKTHBHOCTBIO, HAWIYMIUHC pPE3ynpTaThl IMOJY4YAOTCA NPH
HCTIONIB30OBAHHH KOMIUJICKCA 0804p)'2. Tak xak MOJIEKYJibI 3TOro Kom-
nnekca OGWMKCTBI, OH H‘36HpaTeJle0 B3aKMOneﬂCTByeT ¢ Haubosnee
3ﬂel(Tp0HOH36HTOllHBlMH OBOWHBIMH CBA3AMH (perﬂoceﬂeKTHBHOC’I‘b

npouecca) ¢ Haubosiee NOCTYMHOH CTOPOHBI (CTEPEOCENEKTHBHOCTE); B
NPHBENCHHOM MpHMeEpe BBIXON Deakuuu cocrasaser 100% .

J ’_o\ o_ 0
\/CO
7 "
i OM
OHO

Jlurepatypa. Bernstein S., Lenhard R. H., Allen W. S., Heller M., Littell R., Stolar §. M.,
Feldmann L. I, Blank R. H. J. Am. Chem. Soc, 1956, v. 78, p. 5693.
Corey E. J., Ohno M., Vatekencherry P. A., Mitra R. B. ). Am. Chem. Soc,,
1964, v. 86, p. 478.

-

4. Paciuennenue 1,2-nMonosB

HAna nonyuenms 1,2-AM0/IOB, KOTOpBIE 3aTeM INPEACTOHT NOOBEPT-
HYTh OONOJHUTENBHOMY DACIICIUIEHHIO, B Ka4€CTBE OKHC/HTENR yvalle
Bcero ucnonb3yrwT OsQ4. OOpazosabmnitica ouon 3atem obpaGaTniBa-
10T HonHoM kucnoroit HIOs; npu 3TOM BHOBE 06pa3yeTcd UMKNHYECKHH
uHTepMenuart. [Ipu ruaponuie mepuogaTa MPOMCXOMHUT pa3puiB CBA3M
MEXny aToMamu yriepozda 1 m 2 B 1,2-aMone. Boixon peakiun OKucsie-
HHUS NEpHONATOM cocTaBasgeT okono 80%.

o o P
—— I
o o Nom
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5. O30HOAH3 AJIKEHOB

OpyraM MeTOAOM OKHCIMTENIBHOTO PACHUCIUIEHHS AJIKEHOB ABIAETCS
o30oHOoNK3. O6pazopaBuimifca upxIHUecKu#t aaaykT (OOBIMHO peaxiHIo
nposoasaT B CH:;Cl: npu —73 °C) npeBpamiaercs B 030HHIA, CONepXa-
umit nepokcuanyro cBsa3s O—O. Pacmennenne o3onuna (IpH noMolmm
Zn, CH3COOH/H;0) npuBoauT Kk 00pa3oBaHHIO NBYX COOTBETCTBYIO-
KX KapOOHHIBHBIX COCAMHEHMH,

el A
a L

j( 'Io)’ _’)Ok /lk
c d 'a'/c © c>§

O — 8

«TpYaHOCTDb, BO3HHKAIOLIAN B CBA3H C HA/IMYHEM BHYTDEHHHX B3aHMOCBS3eH, COCTOHT
B TOM, 4TO0b OOBACHMTH, Kak MOXKET GBITh BEPHBIM TO HIH HHOE YACTHOC YTBEPK-
nexre. EcnM B CHCTEME ¢CTh BHYTPCHHME B3aHMOCBA3H, TO BCE 3aBHCHT OT BCEro.
Ho B 3TOM cniyyae MBI HHYETO HE MOXEM 3HATh OMPCRE/ICHHO 0 YeM-Mubo, noka Ham
HeH3BecTHO M 060 BceM OCTAILHOM. (B 2TOM HMEHHO TPYAHOCTh M3YYCHHSN XHMHH!)
[Moxoxe, 4TC HaM HALO cpa3y roBopHTh 060 BceM. Ho 310, Xoneuno, abcypa. Oue-
BHAHO, Mbl JO/IKHBI OOBACHHTH, KaKHM 00pPa3joM MOTyT CYLUeCTBOBATH BHYTPCHHUE
B3aMMOCBA3NR, B TO BPEMA Kak MbI JOKA3IbIBACM CTIPABEIMBOCTD HEKOTOPBIX YACTHBIX
HUCTHHY. )

Yaimxeo A. H. Hayxa u cOBpeMeHHBIA MHD.

6. Oxuchenue cnHpTOB

B MATKHX YCNOBHAX OKMC/IAIOTCA JIHIUB NEPBHYHbLIE H BTODHYHBIC
COHPTHI B AIBAECrHAbLI K XETOHBI COOTBETCTBeHHO. [INA npomedeHHs
ITOf peakuMu HMeeTcs Oonpmioll HaGop peareHToB.

[ns OKHCIIEHHS BTOPDHYHBIX CIIHPTOB MCNONL3YIOT peareHT [[)KOHca
(xpomosslif auruapua Cr2O; B BOOHOM CepHOM KHC/IOTE) WIH Jnyqiue
xnopxpoMat nupuaHKA (CsHsN - CrOsCl). ITocnenunit no3sosser oxMc-
JIMTh TECTOCTEPOH B aHApOCTEH-4-aMoH-3,17 ¢ BrIXOZOM 82% (CH,Cl:;
25 °QC).

o] o
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INepBuuHbIe CIBPTH OKMCHAAIOTCA OO aNbACTHIOB, KOTOPbIE B CBOIO
ouepenb JIETKO OKHCNIAIOTCA B KapOoHOBble KHCIOTHI. TpyaHOCTh cOCTO-
HT B TOM, YTOObI OCTRHOBHTH PEAKUHIO Ha CTauH oOpa3oBaHHs alble-
runa. Tak, HanpuMmep, NpH HCNOJIb30BaHUH peakTHBa [IXoHca obpaso-
BaBUIMIACA anbAerul KOJMYECTBEHHO NpEBpAIAaeTcd B KHCIOTY. B Tex
cIyYasxX, KOria XOTAT OCTAHOBHTHCA HA CTamWH 00pajoBaHMs aJibAerH-
Aa KaK NOpPOMEXYTOMHOTO COEAHHEHHR, [MUIR OKHCHEHHSA HCIONB3YIOT
XJIOPXPOMAT MHUPHAMHA B METH/ICHXJIOpHAE; TaK, HAlMpHMED, NPH OKHC-
MeRMH UMTDOHEN/ONAa H3 PO30BOTO Macia obpasyercs UMTPOHENNansb.

Jiutrepatypa. Bosch H. G., Hauben-Weyl, «Methoden der Organische Chemie», vol. 1V/1b,
Oxidation II, Thieme, Stuttgart, 1975, p. 429.
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PEAKUMU NPUCOEAUHEHWA
n INTUMUHUPOBAHNA

«... Pealowian cuna s yAaneHHs BCEro MyXAOTO H BPEAOHOCHOIO».
[Toav Kaodeav «Le poéte regarde la croix, 1938».

1. Peaxumn 37 HMMHHADOBRHUS

PaccMoTpHM peakuHio MOHOMOJEKYNApHOro 3naMuuHpoBanusn (El)
HC! u u3obyrunena u3 terpabyTHnxiopuaa B razosoit pasze. DHepreru-
yeckudt GariaHc, BXIIOYANOIIME B ceDA pa3phiB CBSI3H XJIOp—YIiiepoa H
yrnepon—soaopo, a Takxe obpa3zobaHue x-Yrnepon—yriepoaHoit ces-
34 W CBA3H XJIODP—BOHAOPOXN, NMOKA3bIBAET, YTO MbI HMEEM [IEI0 C IHI0-
TepMHYECKMM mpoueccoM (20 kxan/Mons). OQHAKO NPH 3TOM 3HTPOMHUA
BO3pacTaeT, TaKk KaK OIOHA MCXOOHAd YacTHUA pacnajacTcs Ha HBe

HOBbIE,
’T_ (4] —_— )J\ + HCI

"
c~-ci 79 c=¢C 55
C—H 99 H—CI 103
178 158

KHHeTH4ecKHEe H3IMEPCHHS NO3BONAAIOT 3AKNMIOYHTH, YTO OpH OJMHA-
KOBBIX YCAOBHAX CKOPOCTP PACIRCIVICHHA TPEX TNMPHBCOACHHBIX HHXE Tpe-
THYHBIX XJIOPHAOB NPAaKTHYEeCKH OJHHaXoBa. OIHAKO B TOM cliydae, ec-

\ Ph
>——C\ o et ‘—,>‘ c

NM MOJIEXYJIa COAEPKHT ANWILHBLIA HNM GeH3unbHLIA PparMeHT, cBR3b
yriepoA—BOMOPOId CTAHOBHTCA MeHee NpOYHOH (Oonee nabmanuoN).
Kakum 6b1 HM 6BLT MEXaHH3M Da3pbiBa CBR3H, A/UTHIbHBIA WIH Oen-
IunbHbIA PparMeRT cnocobGCTBYET CTaOMNMH3ALMM YLAEpOAHOrO aToMa
06pa3oBaBUIerocs RHHOHHOTO, KATHOHHOTO M/IH DAIHKANLHOIO MEHTPA.
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TOUYHO TaK Xe, ecliM BO3MOXHO oOpasoBaHue asoiHoO# cessy C=C,
CONPAXEHHON ¢ OeH3HMNBHOA CHCTEMOR WM 3THICHOBBIM (parMeHTOM
B MEPEXOIHOM COCTOAHHH, NMPOHUCXOAHT CYLIECTBEHHOE MOHHXEHE 3Hep-
THH [1€PEXOAHOro cocTosHuA. CnenoBano Obl OXHOATH YBEJIHUEHHSA ITO-
ro 3dbdexra npu nepexome OT Mpem-OyTHNXIOPHAAA K NOAOOHLIM eMy
HEHACHIMICHHBIM XJIODHOAM, OOHAKO TAKOro YyBelH4YeHHs He Habmro-

aaeTcsH.

INpuBecHHOE CpPaBHEHHE [O3BOMAET 3aKIIOMHTH, 4YTO oOcnabneHus
CBSI3H YIJIEPOI—BOLOPO/ B MEPEXOMHOM COCTONHHH He NMPOMCXOAMT, a
CIIEIOBATENIbHO, OBOHHAA YriepOA—yInepogHas CBA3bL B TNEPEXOMTHOM
COCTOSIHMM He oOpa3syercs.

KuHernyeckde HccneqoBaHHs (B ra3opold $ase) no3BOMMNH paccuu-
TaTh JHEPTHIO aKTHBAUHMH Appenuyca E, = (188 + 8) xx/MONEL H mnpe-
I3KCIIOHEHIHANBHEIA Ko3hdummenT A = 1,9-10'. Uccnenosanue paga
COEAMHEHHH — ITWIXJIODHI, H3ONPOMHIXIIOPMA, Mpem-6yTHIXIOPHI —
I0Ka3aJ10, YTO B 3TOM PAAY NMPOHCXOMHUT CYIIECTBEHHOE CHH)KEHHE BHEp-
rMH akTHBaumd (cM. Tabn. Ha c. 145).

Ecnn o6paTHTbCA K 3HeprusM romojutHyeckot (R—Cl— R* + CI*)
# rereponutmieckoli (R—Cl — R¢*) + CI¢7)) puccoumauns, To MOXHO
OTMETHTb, 4YTO Habmoaaemas NOCACAOBATENBHOCTL COOTBETCTBYET
BTOPOMY THINY AHCCOLHANMM.

TaxuMm 0Opa3oM, MeXaHM3M JAHHOH peaklMH BKJIOYACT B cebA B Ka-
4yecTBe NEPBOH, MEUICHHOH CTaaMM NHCCOUMALHIO Mpem-OyTHAXIODHAA
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+)

(-}
E,; D(R +Ci ) D{(R'+CI"), A%/ MONs

)\ 210 690- 343
Ci

- 190 625 28
Ci

Ha mpem-GyTHILHBIH KaTHOH M XJIOp-aHHOH. JIBe mocnenylowne cTaanu
ABJISAIOTCA ZOCTAaTOUHO OBLICTPBIMA: KapOOKATHOH OTIUEIISET NPOTOH H
CTAaHOBHTCA HEHTPANBHON MOneKyoH H3006yTHIeHa, a IPOTOH pearupy-
eT C XJIOp-aHHOHOM, o0pa3ys MOJIEKYNTy CONMSAHON KUCIAOTHI.

- Ci
o e e

M + ci©)

HCI

Tak xak oOumyr0 CKOPOCTH peakUMH ONpenenfeT CTagus oOpa3oBaHMs
TPETHYHOrO KapOOKAaTHOHA, €CTh BCE OCHOBAHHSA MONAraTh, YTO NMEPEXOM-
HOE COCTOSIHME NpencTaBAseT coboit uoHHywo mapy Me;C*) + CI¢).

o

— o —

C
1
1
|
|
'
'
[
|
1
1
!
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10 3ak. 178
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TIpeanonoXumM, 4TO MNCPEXOLHOC COCTOMHHE NpeacTaBnser coboit
HMEHHO Takyl0 napy moHoB. O603HaYBM PAacCTOAHHE MEXIY LEHTpaMu
KapOoKaTHOHa M XJIOPHI-HOHA uepe3 r;

. E, =DR™ + CI7)) — e/ 4xeon,

TOrga, noAcrasHp 3Havyenns E, u D (E, = 188; D = 625), nonyunm, 4TO
NOPSAOK HEH3IBECTHOHM BEJIHUMHBLI 7y cocTamiseT 2,1 A.

3Tor ReboNbIIOR YNPOIIEHHBIA pacdeT (Mbl NPEANONIOXKHIIH, YTO
NPOHU30IL/IA MOJIHAA HOHH3alUMA, H NpeHebpernH BKIagoM BCEX HEKYNO-
HOBCKHX CHJ/1 OTTAIKHBAHHA, A JHI/IEKTpHYECKas NMPOHUIAEMOCTb 6blna
OpHHATA PABHON €NHHMIE) TEM HE MCHee NMPHBOAMT HAC K JOCTATOYHO
NpaBOONOAOOHBIM pe3yJIbTAaTaM: CBA3b YIJIEPOA—XJIOp B MEPEXOAHOM
COCTOSIHMH YIUIHHSieTCH Ha 15—20%, Tak kaKk ee oObliHas myIMHA B
mpem-6yTunxiaopune coctasnser 1,76 A.

*

1,76 " 21
cl ~a

MHOXeCTBO IOPYTHX HCCneqOBaHHH MOATBEPKAAET NPETONKEHHbIH
MeXaHH3M, B YaCTHOCTH B CMECH TaHOJ — Boda SO : 50 3Heprus akTH-
pauuk E; = 90 = 3 xx/Mons. 3HaunTeNbHOE OHUKEHHE 3TOH BETHYH-
Hbl ODBACHASTCR NONONHHUTENLHON CONbBATALHEA HOHH3HPOBAHHOIO M-
PEXOJHOIO COCTOSNHHR TO CPABHEHHIO C MCXONHOH MOeKyjolt mpem-
OyTHIXNIOpHAa.

Kakos mMexann3m o6patHoit peakumu? Ilpocnenus ee nyThb, Mbl YBH-
O¥M, YTO NPOMCAOOMT npHcoenuuenue monexkynst HCl x n306yTuneny,
npuBoasiee K oOpazosaHHIio mpem-6yTunxnopuaa. INpusuun Muxpo-
cxormayeckoli oOpaTHMOCTH, BhnepBhie BBeacHHbIN [lanmuccoMm, rnacHr,
YTO €C/IM NYTH NpsAMoN ¥ oOpaTHoH peakuHit COBHANAIOT, TO MX MeXa-
HH3M OIMHAKOB.

2. KnaccHueckuil MeXRSHH3IM PeAKLMH JJ1eKTPOPHILHOTO
npucoeaurennn (Adg). [Mpasuno Mapxosuukosa

Knaccuuecknit MexaHu3M 3/eKTpoQHABHOrO NMPHCOCNMHEHHs, npea-
JIOKEHHBbIA MATHAECAT JIeT Ha3aj[, KaK NPAaBHIO, NPEANOJAraeT MpHCOo-
enuHeHue nexTpoduna E*) no asoitnolt cea3u ¢ o6pasoBaHHeM B Kade-
CTBE HHTEPMENHATA «OHHUEBOTO HMOHA» (B TOM Cllyyae, KOraa peub HACT
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0 MPHMCOEHHEHUH TOOKHTENLHO 3apAKEHHOr0 HOHA TAJIOreHa, MPOHC-
xonKHT 00pa3oBaHHE raJIOTCHOHHEBOIO HOHA). 3TOT HHTEpMeIHAT Npea-
crapnsier cofoll TpexwieHHbIA UMKI, B XOTOPOM MONIOKHTE/AbHbIA 3a-
pSl pachpenesield N0 TpeMm LeHTpaM: atomy E B aByM aTomMam yriepo-
na. Ha Bropo#fi cragMH peakumu 3NeKTPOOHABHOTO NPHCOCAHHECHHA
(Adg) Hyxneodun Nu‘~’ arakyer oHMeBBI# HOH, MPHYEM 3Ta aTaxa ocy-
LECTBAAETCA CTPOro CTEPEOCe/IEKTHBHO B TOH NONYIUIOCKOCTH, TIe HeT
mexTpodunbHOro 3amecruresns E, B pe3ynbraTe yero o6pa3yiorces npo-
AYKTHl AHMU-TIEPHIUTAHADHOTO IIPHCOCOHMHCHHA, a [BYrpaHHbIH yron
(ECC, CCNu) paBenr 180°.

E
) £ : 'p
: : ew + . Nu B /
‘ ' Nu

Jiuteparypa. Roberts I, Kimball G. E., J. Am. Chem. Soc.,, 1937, v. 59, p. 947.
De la Mare P B. D. Electrophilic Halogenation, Cambridge University Press,
Cambridge, 1976.

[IpHUHATO CYHTATh, YTO PEAKUHH 3/eKTPOPWIBHOTO APHCOCHHHEHHS
(Adg) ¢ kraccHMeCKMM MeXaHH3MOM NpOTEKAIoOT 1o OpOMTANbLHBIM
KOHTDOJIEM, XOTA B HpeabAYIUECH I71aBe NPHBENEHO ONHCAHHE DeaxiuuH
¢ MOAOOHBIM MEXaHH3MOM, NpoTEKalouel NOa 3apAAOBLIM KOHTPOJIEM.
B npubnuxennys Merona rpanmunbix opéuranci (mMeron ®ykyd) cBA3bI-
Balollee 3EKTPOH-INEKTPOHHOE B3aHMOACHCTBHe mpencrasiser coboit
nepexpoiBaune HBMO snexrpoduna E*) u B3MO onepuna, npadem
NOCNEAHAN MPpEeacTaBiAseT cOoOOM ABAXObl BbIPOXKAEHHBIH ~%-YPOBEHD.
[dnsa Toro 4yto6s! nepexpriBanne Mexay HBMO snextpoduna [ana npo-
cToThl paccMaTpuBarwoT 1s(H *) win 3p(Cl *)) u B3MO oneduna 6n110
MakcHAManbHbIM, TpeyronbHHK ECC B nepexogHOM COCTOSHHMH HODKEH
6bITh PaBHOCTOPOHHHM. DTO NOJIHOCTHIO COOTBETCTBYET KAACCHUYECKO-
MY ONHCAHHIO, TAC MHTEPMEOHAT ABIAETCH «OHHEBBIM HOHOM)).

O6bLIYHO ONHMChIBacMbie PEakUMH NMPOBOLAT B PacTBOpe C TAKo# Iu-
IMEKTPHYECKOR NMPOHULACMOCTRIO, NPH KOTOPOH Npolecc MOXeT NpoTe-
10°
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KaTh KaK Mod opOHTAIbHBIM KOHTPOJIEM, TaK H B YC/IOBHAX 3apAdOBOro
KOMTpOJIA. B YHMCTOM BHJ€e MEpPeXOqHOE COCTOAHHE B PEaKUMAX INEKTPO-
GRILHOTO TNPHCOENMHEHUA NpencTaBaseT coboit rubpun, rpaHNYHbLIMM
dopmami KOTOPOro SBNAIOTCA KapOOKATHOH ¥ OHMeBbIH HOH. Takum
ofpa3oMm, mepeln HAMH CTAHAAPTHLIN MeXaHU3M Adg-peakumH 3A€KTpO-
GHIBHOrO TUPHCOECAHHEHUA.

: |
> < gl ,> (+;\= /4*5\ J

Cospemernas ¢opMynuposka npaswia Mapxopuukoa (1833—1904)
no3posfeT OOBACHHTEL PErHOCENIEKTHBHOCTE, HabmoaaeMyio B peaxuMsx
IMEXTPOPWILHOrO NPHCOCAMHEHHA: NPEHMYILIECTBCHHO ofpasyercs Ha-
Hbonee 3amemenubift (Hanbonee crabunbubilt) xapboxaTuon. Ipasuny
MapKOBHUKOBAa MOAYHHACTCA H MHKPOCKONHYECKH OOpaTHMas PCaKUHsA,
PaccMOTPEHHasA B MNPEALIAYIICM Dajfiene: CHHTE3 mpem-OyTHIUIOpHaa
npu npucoenuHeduu Monexynbi HCl x u300yTHNEHY MPOUCXOOMT 4Yepe3
obpa3opaHHe OTHOCHTENBHO CTAOMILHOrO mpem-6yTWILHOrO KaTHOHA.
Cpenn NpOOYKTOB DEAKIHH He yaaioch OOHapyXHTb Nae ciaenoB 1-
XI0Op-2-MeTRANponaHa, obpa3opaHuHe KOTOPOIO NOJDKHO TNMPOHCXOAHMTH
dyepes u30-OyTHABHBIR KaTHOH.

A ) o
—— C!

-

Cl

H
H cit
% > }i’) —_— B I_/

-

To4HO TaK K€ NPHCOCAHHEHHE HOJOBOAOPOLA K 1-MeTHIIHKIIOreKce-
HY MPOTEKaeT perHocnelHGpHIHO ¥ NPUBOAUT X 0OPa3OBaAHHIO HCKIIOYH-
TensHO 1-HOon-]1-MeTHIUMKIOrekcaHa. IHTepMeaHaTOM B 3TOH peakuHH
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ABNseTCA YeTBepTHUHbIH KapbokxaTtHoH. [Tpu oOpasosanuu 1-HOH-2-Me-
TH/IUMKIOreKCaHa HHTepMeaHaT mnpeacTasiasn Obr cobolt BTOpHAHBIR
kapOOKaTHOH, ONHAKO TOT NPOAYKT He Owinl oOHapyxkeH.

-

O’L]Lg o ‘*"
o = o] =

Ocraercst OOBACHUTD, OTKYHA B3fAJIOCH Ha3BaHME «OHHMEBBLIA HOH» U
4TO OHO O3HauaeT. OOBIYHO «OHMEBBIMH HOHAMHK» Ha3bIBAKOT NMOJIOKH-
TENIbHO 3apsyKeHHbIE YaCTHLbI, BAICHTHOCTh LEHTPAIbHOrO aTOMa B KO-
TODBIX BbIlIE, YeM OOLIYHO npucynias uM. K TakOBBLIM OTHOCHATCH KaTH-
on ammoumsi R4N*), okconmemniit wor R;O'*), cynbpoHueBBIN HOH
R3S, Tlon 3T0 onpeneiieHHe NOAXONMT N obpasyowmmitcs B Ade-peak-
UMM 71eKTPODMILHOrO NPHUCOENHHEHHA UHKIHYecKH# XapOOKaTHOH.

Bo3uuxaet ¥ apyro#t sonpoc: kakoii dopmynoft MoxeT ObITh OonHcaH
OHHeBbIN HOH? OAHO3HAYHOrO OTBETA HAa 3TOT BOMNPOC HE CYUIECTBYET.
[MpuBeneHHBIe HHXe GOPMYNIbI COOTBETCTBYIOT HHTepMenHary, obpaay-
IouleMycsi Mpd OpHcoenMHeHHU cynbdeHunxnopnaa RSCl no nsoitno#

\ R\\c“" R\ e R\ /CI
S [ 2]
/\ /\ /‘% /\

‘-\ ,_zc——cv\ __]c——c\\ _7c—-—0\~,

OnexTpoHONePUUHMTHBIR CyNbOEeHMN-KATHOH ABRJAETCH. XOPOLUHM
MEKTPOPHNOM; B 3TOM CiydYae OHHEBbIA HOB mnpeacraenser coboi
TPEXYJIEHHBbIH UHKJI, B KOTOPOM MNOJOXHTENbHLIN 3apAn AeNOKAIH30BaH
MEXy aTOMOM Cepbl H ABYMA aroMamu yriaepopa. Ilpw ocnabGnennu
aKIENTOPHOro Xapakrepa rpynnbl RS(*) npoHMCXOAHT NOMOHMTENLHAS
NOKAJIM3ALMA NOJIOKMTENBLHOIO 3apaa Ha aATOME Cepbl, YTO YBETMUMBA-
€T cnocoOHOCTL K 0Opa3oBaHMIO HOHHOM napesl CHayana «pbIXJIoH», a
3aTeM KOHTAKTHOH, NMPHYEM He CYIlIECTBYET UETKOM TpaHHLbI MExXay
nocneqHel H HelTpasbHOR MONEKynoH, B XKOTOPOH aTOMBI cepbl U KHC-
nopona cBA3aHbl 0OBIYHON o-CBA3LIO. OTMETHM TaKXe, 4YTO BO BCeX ye-
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ThIpeX cinyuasx oba w-a3nexTpoHa asoliHo#t ceam C=C cnyxaT mis 06-
Pa3oBaHuA ABYX OJHOJINEKTPOHHBIX CBA3CH Mexny yraepoaoM H cepofl.
«Kopnycxynsl YEM-TO HANOMHHANOT CTCHOIPAMMYy, BOIMOXHO, Mbl HHKOTAA OT HHX

He OTKaXKeMca. B XUMHH OHM HecyT B ceGe MHpopMauMio O BANCHTHOCTH, OOHAKO
NIPHBCACHHAN AHAJIOTHA KABANCTCA BECHMA YNPOLUECHHOHY.

Schriodinger E. Lhomme devant la science, La Baconniere,
Neuchdtel, 1953, p. 36.

3. OcsioBHbIe 31eXTPOOHILHDIE AreHTDI
3.1. Ianorenn:

IIpH B3auMOAEHCTBAN ¢ ABOHHOH CBSA3BLIO NMPOHCXOAMT NOMAPH3ALMA
MOJIEKyNbI ranoreHa X, HHBIMM C/IOBAMH TPOMCXOAMT pacluelLTeHHe
tuna X7, X*), BnexTpodun npucoenuHseTcs no ABOHHOM CBA3N C

5

t’l‘ .

+ X X

> ?xs < + X2 /',
AN X

-

O = Oy~
- - Br
Br

oOpa3oBanneM ranoreHoHueroro HoHa. Ha BTOpo#t cTaauH peakuuu Hy-
Kneodhu/1 aTakyeT rajorecHOHHEBbIN MOH B @HMU-TIONOXKEHHE, MIPH 3TOM
npoucxoguT obpalosanue auranoreHnaa. UMeHHO Tax npoTeKaeT NpH- -
coenvHeRHe ©OpoMa X ULHKIOrexceHy ¢ obpa3oBaHHeM mpanc-1,2-
nubpoMuMxnorekcaHa.

3.2. I'anoreHoBoaOpPOab!

IMNpu nHccouManHW Monexynasl ranorexosogopoga HX o6pa3zyercs
NpOTOH. DexTPodWILHOE NPHCOCAMHEHHE raIOreHOBOAOPOA 10 JBOM-
HOM CBA3H MPOHCXOMHT ¢ OOpa3OBaHHEM B KaueCTBe HHTEPMENHATa Kap-
6oxkaTHOHa cornacHo npasuny MapxoBHukoBa. [lociaenyromras ataxa
anuoHa X~ xak Hyxneoduna npuBOOHT K 06pa3OBaHUIO MPOIYKTOB pe-
akuuH. TIpUMepOM MOXET CNYXXHTDb YK€ PacCMOTDEHHas HAMH DPeaklHf
npucoennnenna HCl k u3o6yTunmeHy. !



Peaxyuu RPUCOeOUHeRIA u 3AUMUKUPOSAHUR .15t

X
Hﬂr . PH M”W

H .

\,/(_____< —_— ) . DA \[_x
n- -

H

L. H .

: --Ci
O( D — (I

" -

TMpucoeaunenne DCl x 1-MeTHILHKIOTEKCEHY NPOTEKAET PErHocIe-
uupHyHO (00pa3yerca TONBKO 1-X/10p-1-METHNUMKIIOreKcaH) M cTepeoce-
JIEKTHBHO (NPEHMYILECTBEHHO 006pa3yerca NPOAYKT, B KOTOPOM ATOMBI
Cl 1 D RaxoOsTCA B MPAHC-TIONIOKEHHH; 00pasyeTca TONbKO OMHH 3HaH-
THOMED).

3.3, TIpucoeEieHHe MNIOX/JIOPHTOB H runobpoMuTOB

[1ycTh peakiMs NPHCOSAHHEHHS OpoMa K 1-MeTHILHKIOreKCeHy npo-
MCXOAWT B BOxHOM cpene. Toraa HHTEPMEAHAT — GPOMOHHEBDIH HOH —
MOTYT aTakoBaTh ABa HyKneopuna: 6pomun-uon Br(™’ mmm monexyna
Boabrl H>O. Tak Xak KOHUECHTpalHA OPOMHA-HOHZ HAMHOI'O HHXE, 4eM
BOIbI, OpoMOHHeBbI HOH Oyner pearuposaTh ¢ Bonol. IlpoayxTh! pe-
aKlLMM TAKOBbI, XKaK ecad Obl BO B3aMMoAaelcTBHe BCTynana GpoMHOBa-
THcTasn kicnora BrOH (Huxe npuBeneH npumep o6pa3oBaHHUA JTHUIL O4-

HOr0 3HAHTHOMEDA).
- ’/
o (j:sr
. Br/ ar
O = |
—_— +Br
"20
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Kak npaBino, B KayecTBe PaCTBODHTENS HCNONL3YIOT BOARBIN AMMe-
THACYNbGPOKCHA, TAaK KaK YrjieBOAOPOAbl HEPACTBOPHMAEI B BOAE, a AJIS
TIOJIYYEHHSA TIONIOXKMTENBHO 3apsKeHHBIX MoHOB Opoma GepyT N-6pom-
cykiuHEMHL. TakuM 06pa3oM, MOXHO NOJYYHThL ¢ XOPOIIHM BBIXOAOM
OpOMrunopHH, 4acTO HCNOMb3yeMbId B OPraHH4ecKOM CHHTE3e.

3.4. OxcumepkypHpoBaHne

MexaHu3M DeakUHH NPHCOEAMHCHHA alieTaTa PTYTH TNpeAcTaBiseT
coboit 06bIuHBIN MexanusM Adg-peaxumn is moHa pTtyTh Hg?* . Mone-
Ky/la BOABI, ABNAIOIIARCA HYKIICODHIOM, NPHCOCAUHACTCA K MHTEpMENH-
aTy — OHMEBOMY HOHY; B KaY€CTBE PACTBOPHTENA HCHONL3IYIOT BORHBIN

' Terparuapogypan (TI'P). Monekyna BOABI aTaKyeT OHMEBBI MOH CO
CTOPOHB! NONYIIOCKOCTH, TMPOTHBOMONOXHOHK TOH, B KOTOpOH Haxo-
auTca pryTh. [IpH HeoOXONHMOCTH B KOHUE peakUMH PTYTh MOXKHO
YOATUTh NOPH TNOMOLUM THOpHAA MeTajna. BrIXoA TpeTHMYHOrO CIHPTa
B Tax¥X PeakUdsX OueHb BbICOK. POPMAIBHO APOAYKTHI PeakiM# MOXK-

- Hi(OAclz ) +, HgOAC
TI® ~Hy0
H,0

L-OH ,-OH
HqOAC

HO DacCMATpPHMBAThL KaK pe3ynbTaT NPHCOCAHHEHHS MOJIEKY/TbI BOIbI K
HCXOOHOMY OJlepMHY COrNacHo npasuny MapKOBHMKOBa (TIpMBeNEH NpH-
Mep 0oOpa3oBaHus OAHMOro 3HaHTHOMEpA).

3.5. 'napoGopuposaune

I'uppobopupoBanueM Ha3biBalOT [2 + 2]-UHKIIONPHCOCAWHEHWE oO-
cBA3H 60p—BOONOPON MO T-YI/IEPOA-yraepoanolt cBa3H. B nawHom ciy-
Yae COrJIaCOBAHHOI'O NPHCOEOMHEHHMS NpH HArpeBaHHH HE NPOHCXOOMT.
Ha nepso#l cranzuu peaxunn 6opan BHj3 (komruteke BH; - TT'®), asnso- -
wmEdca caabbpiM  nekTpodunoM, o6pasyeT w-KOMIUIEKC CO CBA3LIO
C=C. Bo#iHas yrnepou-yrjaepoaHas CBf3b CTAHOBHUTCA JOHOPOM 3JleK-
TpoHos, a Gopan BH; — akuenTtopom. Kniouesolt spnseTcs BTOpas
CTafMA peakuuu, Xoraa 60p XOOPAHHHDPYETCR MO HAHMEHEe 3aMCUICHHO-
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BH3
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-tz
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H BHy :
~., ___J
‘ Ao+

My, T. €. CTepHYecKH Haubojee NOCTYMHOMY, aTOMY yriaepoga, 3aTeM
[IPOHCXOAMT MEPEHOC BOAOPOda OT aToMa Oopa Kk Haubolee 3amMellieH-
HOMY aTOMy yrjiepoaa, Hecyumemy HauOonbmiufi 4acCTHUYHBIR MONOXKH-
TenbHbLIN 3apaa (IpeanofaraeTca, YTo peakius NpoTeKaeT B YCIOBHAX
3apsaoBoro xouTpons). IlepeHoc BoAOpPONa MPOHCXOOHT NMPH HAIHYHH
4eThIPEXLEHTPOBOrO MEPEXOAHOI0 COCTOSHHA, ofOpasyromeroca B peak-
UMH NpHCcoeadHeHUA OopaHa K u300yTHaeHy. B 3To#f peaxuuu, mpoTeka-
touieli OpOTHR npasuwia MapkoBHHKOBA, 00pa3vioTcA opraHoBopamb!
cun-koudurypauun obmeit dopmynst HBR. O6pa3oBaBinecs coelHHe-

)
i

~ -
I OH

H
H4B s — Hot?
— —_—
H20,

HHA COHOEpKaT elie ABe cBA3¥ Gop-BoAopod, CAEJOBATEALHO, OHH CHO-
cOOHBI BHOBb BCTYNATh B DEakUHH 4O TeX NOp, Noka He ofpa3yercs
Tpuankun6opad BR;. Ecnu nonyueHssbl TpHankunGopan noaseprHyTh
OKHCJITATENLHOMY PacHIeNJIEHHIO B LICJIOUHOM DAacTBOPE NEpOKCHOA BO-
oopoaa, o0pa3yiomuiich CUPT COXPAHAET HAYaANBHYIO KOHOUrypauHio
(cpenu mMpoAYKTOB rHAPOOOPHPOBAHHUA 1-METHNUMKIIONEHTEHa OoOHapy-
EH TOJIbKO OIIHH >HAaHTHOMED).

Hobenesckas npemus no xuMuu 3a 1979 r. 6s1na npucyxaesa I'ep-
6epty Yapnw3y bpayry (pomunca B 1912 r.) 32 peaxusio ruapobopHpo-
panuia. EMy ymanocs MoauGHUHPOBATH 3TOT NPOLECC, a TaKkKe HalTH
eMy MHOXeCTBO NpuMeHeHuit. I'. Y. BpayH nonyYmn HOKTOPCKYIO CTe-
nedb B 1938 r. B Uukarckom yHuBepcurere. PaboTan Ttam xe BrMECTE
co IlIne3unrepom; ¢ 1947 r. on paGotaer B yHHBepcuretre [lapabio.
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3.6. Oxcuranamposansue

ALCTAT Ta/IMA NPHCOEOHHAETCA X ABOHHOR yriepon-yrnepooHo#H
CBA3H C HaHMeHee 3aMCIICHHOH CTOPOHB!, TOraa kak o0pasyromufcs
OHHMEBLIH KATHOH aTaKyeTc HYK/IeOOHILHBIM aleTaT-HOHOM ¢ Haubo-
Jiee 3aMelleHHoR cTOPOHB. B pe3ynbTaTe Sn2-peakudH 3aMelleHHsA OH-
OKCOJIAHOBBINA UMK/THYECKHA KaTHOH HAXOOHTCA B YUC-NIONIOKEHUH C Ha-
Hbonee NMPoCTpaHCTBEHHO-3aTPYAHEHHON cTOpoHbI. I'HaAponu3 3Toro aza-
OYKTa NpHBOAMT K 0OPAa30BaHHIO CMECH HUC-TIIMKOJIA H €r0 YKCYCHBIX

3¢upos.

aco!
THOAC)y AcO
e 4 )
(Aco)z T {J: — I

AcO)TI -~

~AcO"//TI0AC

RO
I L HO-Acon __<. I
R0

R,R'=H,Ac

Hna pana ¢TepoHAOB 3TOT NPOUECC MPHBOAUT K 06pa3oBaHKIO NpoO-
JNYKTOB YUC-THAPOKCHITUPOBAHHA C BhICOKOH CRNEKTHBHOCTEBIO. ‘

TI(OAc), AcO HC AcO.
——mi
H,0 - AcOH + I + I
. Ho AcO AcO

65% n% a3
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4. CTepeoXHMMA DEAKUMH NPHCOCAWHEHMR O ABOHHOM
ceazm C=C

IlpucoennHenue no ABOHMOM CBA3M NPOHCXOAHT MPEHMYILECTBEHHO
B MPDAHC-TIONOXEHUe (gHmu-niepunaaHapHoe), T. e. Hykineopwn Nul~’
aTaxKyeT OHHEBbIA HOH CO CTOPOHbI, MPOTHUBOMOIOXHOMN TOK, B XOTOPO#
HaXomMTcs 3aMecTuTenb E.

€
I\

Nu(—)

Ha npakThke B CHIy NPHHOMAA MMKPOCKONHYeCKO# OOpaTHMOCTM
MBI NOJTyddeM HMEHHO T¢ MPOAYKTHI, KOTOphre oxanacMm. Cpsiy C—H
H C—X HaXxoNATCA B GHMU-TICPATUIAHAPHOM MOMOXKCHHH, XOTOpOE Mak-
cHManbHo 6naronpuarcTeyer El-peakmiH 3NIHMHHHPOBARHHN MOJICKYIIbI
HX (cxoacrso ouesugno: npotoH H™' npeacraenser cobo# ananor
snextpoduna E*), a yxonsmas rpynna wm nyxneopyr X{~’ cooTser-
crByer myxneopuny Nul~?).

\ , N
. - ~HX \ ¥

C e /c

< ~ “/ ——\C/\x

IMouemy nauGonee BHITOAHO gHmMU-TIEPRIVIaHApHOE monokeune? Cre-
peoanexTpoHuEll 3ddexkT aHatormueH aHoMepHOMY 3bdexty (yainHe-
HHe W cTabMIM3anMs axcHanpHOK cBA3M C—X, coceaHeif ¢ KHCIOPOAOM,
B TOM CJy4yae, ecid atoM X ABIIAETCA akuentTopom). OH TakkKe CXOeH
¢ yanuHenueM cBA3H C—X B TeTpasAp¥YecKkOM HHTEepMenHaTe, oOpa3y-
IOLIEMCA B PeakuHsX MPHCOEAMHEHHA-GParMeHTaUuH No XapOoHWILHON
rpynne (X — akHenTOpHbI aTOM HNH rpynna atomos, X'™) — yxons-
mas rpynna).

B TepMHHax Me3oMepHH Bce TpH 3pdekTa MOXKHO NpPeICTABUTH
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CXOOHBIM 06pa30oM: 32 cYeT PEe3OHAHCA MEXAY I'PaHUYHBIMH opmamu,
B oOHOH M3 KOTOpbIX aToMbl C B X CBfi3aHbl KOBAJIEHTHOM CBA3BIO,
BO BTOpO# — €e HeT.

O —x

' X
|
T ““i;Zf.)\ =
~N
T ® ©

\

xe x¢ xz-)
-C
YN .C
\/// NS %
C o —
O
Wt

C TOYKM 3pEHHs TeOpHH MOJEKYNAPHbIX opbHTanell NBYX3J1eKTpPOH-
HOe B3aUMOOeficTBHe OBaXAbl BbIpOXAEHHOrO o-C—H-ypoBHs ¢ Ba-
KaHTHbIM HecBasbiBaouM C—X-ypOBHEM NPHBOAHT K YIJIMHEHHIO
cBa3n C—X BOOTH 10 ee pa3pbiBa. DTO B3aMMOIEHCTBHE NMPOUCXOAHT
3a cyeT HOKOBOro nepeKphbIBAHHA 7-THIIA MEXKAY HeOONLLIOA 3agHelt mo-
neit cea3y C—H u cocennelf nonei paspwrxuisiomieil opoHTanu cBs3M
C—X. Ecmu cBasy C—H u C—X HaxoasaTcd He B anmu-NepHIUTIaHap-
HOM, a B CUN-TIEPHIITAHADHOM MOJIOKEHHH, TO NepekphiBanue Oyner 60-
Jnee cnabeiM.

HQAJ Qi @

~c—C Se——C |
/’/. e % S

o L ]
anmu cun

Takoe onMcaHHe CTEPEOINEKTPOHHOIO PdexTa ABNAETCHA HECKOIBLKO
ynpouwieHAasIM, [ToMHMO AOHOPHOM OBAXAB! BLIPOKIEHHOR MOJEKYNAp-
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Ho#t opOuranu cessd C—H u sakaHTHOH paspeivisiomel opburany
ez C—X crnepopao OBl Takke [MPHHUMATEL BO BHUMaHHE SABIIAIOLLY-
JOCA IOHODHOH OBaX/[bl BBIPOXKAECHHYIO B OCHOBHOM COCTOAHHH MOJle-
KynspHyilo opburans ces3d C—C. B 3TOM cllyyae pa3iiMuls MeXIy CUH-
A GHMU-TIONOXKEHUAMHE OyIoyT onpenensTbcs KpurepHem ¢a3: 1) goHop-
Hble OpOMTaNnM JOMXKHBI ObITh B MPOTHBOMONOXKHBIX ¢asax (YTo BO-
MOXHO TIPH 0OOMX TONOXEHMsIX), 2) AOHOPHAas U aKuenTopHas opbuTa-
/i OJDKHBI ObITH B OoAHOU (aze (UTO BOIMOXKHO TONBLKO B GHMU-TIO-
JIOXKEHHH).

H

X

anmu CuH

Jlureparypa. David S., Eisenstein O., Hehre W. J, Hoffmann R., Salem L. . Am.
Chem. Soc., 1973, v. 95, p. 3806.
Inagaki S., Iwase K., Mori Y. Chem. Lett., 1986, pp. 417—420.

§S. KoHkypeHUMRt HYx1eodHNa H DaCTBODHTENN B DEAKLMH
WIEKTPOGHILHOTO TIPUCOEHHEHHS

Jlo CHX NMOp HNpH OHHCAHHH 3NEKTPOQHIBHOrO NPHCOCHHHEHHA Mbl
He MPMHHMA&IH BO BHAMaHHE HaNW4Ms NPOTHBOMOHA HA TEPBOH CTaluH
peakuui. BoIHHKHOBEHHE (OHHEBOTO HOHA» IPEANOJIAraeT CYIIECTBOBA-
HHE QUCCOUMMPOBAHKOM HonHOM mapel A(™) + C(*), rae annon A'~) Ha-

. XONHTCA Ha HEKOTOPOM HEONpeNeNeHHOM PACCTOAHHH OT OHHEBOTO HO-
Ha C),

QaHaKo B PacTBOPE MOXET CYLIECTBOBATh aBa APYFHX THNA HOHHbBIX
map B C/ydae HCIOMb3OBAHHS OPraHHYECKHX pacTBODHTENEH, AHAIIEKT-
pHYECKas NPOHHUAEMOCTh KOTOPBIX, KaK TIDABM/IO, COCTABJIAET & =
= 2 — 25, 4TO HeNOCTAaTOMHO IJIA TOro, YTOOLI NMPOH3OULTA JHCCOLHA-
uus. Peds HAET O CONBLBATHO-PA3IENCHHBIX H KOHTAKTHBIX HOHHBIX Ma-
pax. B KOBTaXTHBIX HOHHBIX apax aHHOH M KaTHOH ABJIAIOTCH Gmmxaii-
IIMMH cocelAaMM. MX 3anmceiBaloT cremyroiam obpasom: Al~), C(+),
B cONBBAaTHO-Pa3fe/IeHHBIX HOBHBIX NMapaxX KaTHOH H aHHOH Da3feleHb!
OIHON MM HECKOJLKHMH MOJIEKyNaMH pacmopwremr 3TH Tapbl 3amM-
cerBalotT B Bume A¢TNCH),
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IIpeanonaratoT, YTO TOABKO HAJTHYHE COJBLBATHO-pa3NeNieHHbIX HOH-
HBIX Map MOXET NPMBOOUTH K 3aMeHe Hykneotduna. Tak, npH npHcoean-
HeHHH Gpoma no ABORHON CBA3IM B NMPHCYTCTBHH BOABI (PEaxklHio NMpPOBO-
OAT B BOOHOM PacTBOPE THMETHACYNHHOKCHAA) BO BPEMA aTaku 6poMo-
HHEBOTO HOHA MPOHCXOMUT KOHKYDEHIHS MeXAy aHnoHamH 6poma Br(™’
H Monexynamu Bonbl H,O, npHueM HHTepMeNHAT npeacTaBifeT cobo#
CONbBATHO-PA3AE/IEHHYIO HMOHMHYIO mapy.

Br¢

erz Br -~ HBr
o | /N | 2
AMCO (8odn.) _ R -

+ HBr

Br
HO(') —_— . >____< .
oM

JTa TeopMA HAllla NMOATBEPXIEHHE B CIEAYIOIIEM 3KCHEPHMEHTE.
B3aumoneficteue onepuna ¢ cynbhennnxnopunom RSCl B BoaHo# yk-
CYCHOHM KHCNOTe, B3ATOfl B KayecTBE PACTBOPHTENS, NMPHBOAMT K obpa-
30BAHHIO «HOPMAILHBIX» MPOAYKTOB NMPHCOCAHHEHHA, B KOTOPBIX 2J1€K-
tpodun RS'*) u uykneopun Cl'”) HaxomsTcs B GHMU-TIONOXEHHH.

RS ,
>__-< + Rsci ASOH H
’ c

~

RS '

)
= + RSCi -—&
+LiCIO, R

OAc

Ecnu B pacTBOPHTENbL BBECTH HEKOTODOE KOJIHYECTBO COJH, HalpH-
Mep NEpXIOPAT JIHTHA, YBETHYHBAIOLLEH HOHHYIO CH/Iy pacTBOpa, HHH-
nuHpylomero cnsur pasHoecua A7), C(*) 2 A IC) B cropony
06pa30BaHHA COMBBATHO-Da3ieNeHHbIX HOHHBIX Map, MPOMCXOOAT 06pa- -
30BaHHE aleTaTa BMECTO XJIODHAA.
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910 00BACHAECTCR TEM, YTO B NPHCYTCTBHH NEPXJIOPATa JHTHA npe-
HMYTUECTBCHHO 00pa3yloTca COJIbBATHO-Pa3leNcHHble HOHHbIE MNApHI,
cnocobnpie OOMEHHPATb CBOH NPOTHBOHMOH — XJIOP — Ha alleTaT-HOH,
ABJIAFOLIMICA CONPSMXKEHHBIM OCHOBAHHEM MJIA MOJIEKY/T PAacTBODHTEA.

Jinveparypa. Smit W. A., Zefirov N. S., Bodrikov I. V., Krimer M. Z. Accounts Chem.
Res., 1979, v. 12, pp. 282—288.

B peakuusx r'HAPOKCHMEpPKYpPHpOBaHuaA B BomHoM TI'® Takxe BO3-
MOXKHA 3aMeHa HyKieodHnna; npu 3TOM JIPOMEXYTOUHbIA OHMEBBIH HOH
OyneT aTakoBaThCA MOJEKYNON BOABLI, a HE AlETAT-HOHOM.

H 1
> < 1) HglOAc), CH,0H \c é/
’I
,I

2)N8BH,
\OCH3
K :
__/ 10Hg(OAc),, CHCOOH \c ~ V4
= 2)NaBH4 /z\ C\
OAc

Taxknm oOpa3loM, OOCTATOYHO 3AMEHHATHL DAacTBOPHTENb, 4TOOB! B
KOPHC NOMEHATH XMMMYECKYIO CEJIEKTHBHOCTHL DEaKIMH F'HAPOKCHMEPKY-
papoBanusa. HMicnonb3soBanue mMeranona, a 3ateM 0opormapHaa HaTpHA
ONs YRATICHHS PTYTH NPHBOAHT X OOpa3oBaHHIO METHIOBBIX DHpOB.
HUcnonbiopaHne YKCyCHOR KHCIIOTHI B TeX XK€ YCAOBHSX NPHBOAHT K 00-
pasosaHuio aueratop. Taxum obpa3oM, noaGupas pacTBOPHTENH, Mbl
UMEeM BO3MOXKHOCTh B KODHE MCHATH HaNpPaBiICHHE DEaKIMM, NOjyyad
HeoOXonuMBbIC NPOAYKTHI.

H ’

\ {

< 1) Hg(OAc), , ROH o ¢ C'
z) NaBH. o /‘ \
. OR

R~H,CH3,CCH3
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6. TipucoenuHeHHe K HANPRKEHHBIM oJedHHaM:
YUC-TIPHCOEAUHEHHE

B ToM cnyyae, xorma cybctpatoM B Adg-peakuuH NPHCOSAHHEHHS
SBNAETCS HANPSOKEHHbI onedpHH, Kak NpPaBHIO, MPOHCXOOHT [IPEHMY-
IeCTBeHHOe 06pa3oBaHue NPOAYKTOB YUC-, @ HE MPAHC-IPHCOEIHHCHHUA.
CpaBHHM noOBeIeHHE LMKIOreKceHa, HopbopHeHa H 6uumKIo[2,1,1]rexce-
Ha B peakuuax npncoennﬂenﬂx aueTaTa PTYTH U AcHTEPHPOBaHHOM CO-

JISHOH KHCIIOTBHI.

Hg(0Ac), mparc yuc uuc

DcCt mpanc yuc wue

CrepeoxuMus peakuMH 31eXTPOGHNBHOIO NpUCOoeAHHEHUs K HOpOop-
HeHy OONbIIMHCTBA PEareHTOB COOTBETCTBYET WuC-TIPHCOCAHHEHHIO. B
HEKOTOPBIX CNIy4yasX NMPOHCXOIHT neperpynnupoBka (Bariepa — Meep-
BeiHa) NIPpoMeXyTOYHOro kapOokaToHa, o6pa3yromerocs B peynbTare
DACKPBITHS OHHEBOTO HOHa. ’

CpaBHEM yuc- U Mpaxc-NPHCOCAHHEHHE K HaMPSHKEHHBIM HHKIIaM.
HecTabWIBHOCTb HCXOAHOTO COCTOSHUS NPHUBOOUT K YBE/HYEHHIO CIIO-
COOHOCTH COENMHEHHS BCTYNATh B DeakUBH 3IMeKTPOQHIBLHOTO NpHCQ-
elHHEHHA, NpPUMBOMJALUHE K OOpa30BaHMK NPOAYKTOB YUC- W MPAHC-
APHCOEAMHENHs, TaK KaK 01arofgaps HanpsOXKeHHIO B LMKJIE SHEPrusi HC-
XOJHOIr0 COCTOSHHA Bbille 3HEPTHH MepEeXOOHOTO COCTOAHHSA.

IIpeuMyiuecTpeHHOe 00pa30BaHHe NPOIYKTOB YUC-TIPHCOEOMHEHHSA K
HANPSXKEHHBIM LHMKJIaM MOXHO OOLACHHTH MeHbluel CcTAOHILHOCTHIO
NMEPEXOAHOTO MPAHC-COCTOAHHA MO CPaBHEHMIO C YUC-COCTOSHHEM

yuc, 3K30 mpanc IMpoaykTsi nepe-
CPYIRHPOBKK

CH,COOD 95 0 5
pal 60 0 40
DBr(D;0) 48 0 52
Hg(OAcy 100 0 0
TI(OAC), 100 0 0
NOCI 100 0 0

Jlurepatypa Traylor T. G. Accounts Chem. Res., 1969, v. 2, pp. 152—160.
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7. CTepeoxuMnus peaxumit GUMOJIEXYIAPHOIO THMMHMPOBAHMS

Mpn ocymecrBnenus E2-peakuud 3IMMHHHpPOBAHMS MCXOOAT mpe-
MMYUIECTBEHHO M3 cyOctpaToB, oOnamaloluMXx axmu-niepuiaHapHoi
Konburypauue. Tak, Hanpumep, AJIA MEHTHIXAOpHAA Hauboree Hu3-
Xo# no 3Heprur Oyner Takas KoHbpopMmauus, B KOTOpO# rpymns Me,
u30-Pr, Cl HaxomaATcA B 3XBaTOPHAITLHOM IOJIOXKEHHH, KOTOPOE HCKITIO-
qaeT GHMu-NEepUNNaHapHOe 3NHMHHHPOBAHHE. @HMU-DITUMHHHPOBAHHE
MOXeT MPOUCXOAMTH TOJBKO M3 Takoi koHbopMmauuu, B KOTOpPOH Bce
TpH 3aMECTHTEI DACNOJNIOKEHbI akcHansHOo. Hamporus, Qs HeoMeH-
THAXIOpHAa Haubonee crabHnbHAa Ta KOHGMOpMalHs, B KOTOPOH XiIop
HaXOAHTCH B AKCHAIBHOM MOJNOXCHUH. YcTaHoBieHO, 4To E2-peakuun
INMMHHHEPOBAHHS NPOTEKAIOT 3HAYMTEBHO OblCTpee I HEOMEHTHII-
XJIOpMAA, YeM 1A MeHTHnXjopuaa. M3 HeoMmentunxnopuna obpasyercs
MPEHMYILECTBEHHO oneduH B B COOTBETCTBUHM ¢ MpaBiiIoM 3altuena; co-
oTHoweHnne B/A = 3, T. e. obpa3zyercs Hanbonee 3amenieHHbIH onedHH.

4

3 y :

*

/

0 , N
”

el

75%

L=

Ct

B TOM cnyyae, XOraa MCXOOHBIM coefHHeHHeM B E2-peakuud 3JIUMUHH-
POBaHUA ABIACTCH MEHTHIXJIOPHI, DEAKIHA NPOTEKACT 3HAYMTENBHO
MemnieHHee. IIpH 3TOM npoayxThl 06pa3yloTca MpOTHB NMpaBuia 3aiiue-
Ba, TaK Kak aTOM XJIOpa HaXOAHTCA B aKCHAJIBHOM IOJIOXKEHHH, a aKCH-
aNbHBIA BOAOPOA HAxXOOHTCA TONbKO npu C(6), Taxk YTO ABYrpPaHHBIH
yron H~C—C—Cl cocrasnaer 180°.

OTMeTHM TakXke, YTo E2-peakuny 3JIKMHHHPOBAHHA B pAde ClyyaeB
APHBOOAT K NMPEHMYILECTBEHHOMY OOpa3OBaHHIO NPOAYKTOB CUH-KOH(DH-

11 3ak. 176
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rypauss. Yacto 310 00ycnoeneno Tem, 4TO 06pa3opaHue NPOAYKTOB
aHMU-3TTAMMHAPOBAHNA HEBO3IMOXHO B CWIIY CTPDOEHMM HCXOHHOTO CO-
ennHeHus. Jna ykasaHHOTO Huxe OpomMHpa (npoH3BOAHOrO HOpPGOpHa-
Ha) aTOM AeATEpHA OTCYTCTBYeT B 94% mnonyuyeHHOro HopOopHeHa.

JIurepatypa. Hughes, Ingold. Rose. J. Chem. Soc., 1953, p. 3839.
Kwari, Takeshita, Nyce. J. Am. Chem. Soc, 1964, v. 86, p. 2606.

Hns cpemnux n Gonbunx unknos E2-peakumu npusBoasr x obpasosa-
HHIO TIPOOYKTOB KaK CUH-, TAK M AHMU-ITAMHHHPOBaHHA. Peakuus Imiu-
MHHHpOBaHHA nio I'opMaHy, B xoTOpO# B KauecTBe cybcTpara BeiGpaHo
NPOM3BOAHOC LMKJIOAEKAHA, NPHUBOAHT K OOPa3OBaHHIO CMECH YuUC- H
mpanc-unkinoneneHos. O6paszopanHe NBOAHBIX CBA3EH CONPOBOXAAETCA

e

NIEPBHUHBIM H30TONMHLIM 3¢dexToM NefiTepHs, O 4eM MOXHO CYAMThH 1O
TpHCYTCTBHIO AefiTepua. HanpoTus, ecyii nelTepuit HAXOOUTCA NPH CO-
CeHEM YIJIEPOJHOM ATOME B JUC-TIONNIOAKEHHH N0 OTHOLIEHHIO K yXOns-
el TPHMETHIAMHHHOMR rpynne, obpazoBanue onedpHHOB npoTekaeT Ges
u3oTonHoro ¢dexra. TakuM o0pa3oM, pe3ynbTaThl HIOTOMHOTO -
dbexta B E2-peakiHy 3MMMHHHDOBAHHA CBHIETENBCTBYIOT O TOM, YTO
OTPHIBAETCA TOJIBKO MPAHC-BOROPOAHBLIH aTOM MO OTHOWIEHHIO K YXO-
nsumiell rpynne, Tak KaK B DE3ynbTaTe peakuuu obpasyercs ymbo yuc-,
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nubo mpanc-n3omep, T. €.
Yuc-u3oMep <> aHMu-3THMHUHHPOBAHHE
MpaHc-u3oMep <> CUH-3INTBMHHHPOBAHHC

(onedun)

Hanuuue HOHHBIX nap Takxe MOXeET MPUMBOINTDL K TOMY, 4TO nNpoTe-
KaeT Cuk-3JIRMHHRDOBAHHE, OQHAKO, oﬁcy)xnelme 3TOro cpax'ra BBEPrHET
HaC B UIMHHYIO JAMCKYCCHIO.

Jiureparypa. Sicher, Zavada, Krupicka. Tetrahedron Zett., 1966, p. 1619.

Sicher, Zavada. Coll. Crech. Chem. Comm., 1967, v. 32, p. 2122.
Sicher, Zavada. Coll. Crech. Chem. Comm., 1967, v. 32, p. 3701,

8. Buas S-3nMvuHHpoBaHHA

Peakumio oTiuennenus monexyanl HX u ofpasopanus oneduHa, B
KOTOPOM MEXIAY COCENHHMMH YIIIEPOAHBIMH ATOMAaMH, CBA3IAHHBIMH C
atomami H u X, Bo3usKkaer aBofiHasA CBA3b, MOXHO NPOBECTH B KHCJIOH
H OCHOBHOM CpellaX, a TaKXe MPH HarpeBaHud (IHPONH3):

Xz OH —» OH;" AN

a. B xMcno#t cpede, Xak NpaBH/Io, peub HOET O KaTAIM3HPYeMOH KH-

CIOTOH AerdapaTauun CNHpPTOB.
6. B ocuosnol¥t cpene npu X = Cl, Br, I aernaporanoressposasue npo-

BOJAAT CHIABHBIMH OCHOBAHMAMH (QIKOTOATOM Kajiud, HanpHMep .
mpem-6yTHIATOM Kanua) win cnabuimi octopasmwiMHu (LiX/IM®A),
npu X = NMe§*?, SMe{*’, (*)NMe; HCTiONB3yIOT CHILHOE OCHOBa-
HHe (MMHHHpOBaHue no Fodmany), npy X = OSO:Mes (Me3uTH-
s1aT, MoNyyeHHbI#A B3 cnupTa obpaborxoit CH3SO,Cl/SO;) Hcnons-
3y10T cnaboe ocHoBanue.

X = ClBr,!

— +) i+ )
= NMe, ., T'\J Me, , SMe, B

= OH -» o-ﬁ—o— iS-CH3
i

o
11"
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B. [HOponu3oM CAOXKHBIX 3GHUDOB HWIM THOXPHPOB.

o] s
= ogn ) o'c'n A

a. Kax usbexamv KapOOKAMUOHHDLIX nepezpynnuposox 8 KUcnol
cpede? B Tex ciayuasX, KOrja KapOOKaTHOH TNOJIYYCH OTIIEIUIEHHEM
rpynnet OHY*), BoaMoxHa Murpauus cocenmeit ceasu C—C. Ina Toro,
yT00bI 3TOr0 H30€XKaTh, B Ka4yecTBE PaCTBOPHTEIA HCIONB3YIOT OHUMe-
THACYNB(OKCHI, a TAKXKE NPOBOAAT PEaKUHIO B XKECTKMX YCIOBHAX, KaK
npasuno, 16 4 npu 160 °C. 3ToT MeTon BecbMma PMHEKTHBEH: TaK, Ha-
npHMep, B NPHBENACHHOR HHXe peaxuuHn oOpasyercs nuiub 4% MHHAKO-
Ha, SABMAOLIEroCA MPOAYKTOM MeperpynnupoBku, u 85% TtpebyeMoro

NMPOAYKTa.
: OH ::
OH :
‘ 0

+

Jiurepatypa. Traynelis V. J., Hergenrother W. L. et al. J. Org. Chem., 1962, v. 27, p. 2377,
1964, v. 29, p. 123,

6. 3aumunuposanue no I'ogpmary. ICXOOHBIMH COEAMHEHMSAMH IS
ITO peaxuMM CHYKAT Nerkoe JocrynHbie amupbi. Ha nepsoft cramuu
MOJYYalOT YETBEPTHUHYO aMMOHHEBYIO COJIb, METHJIIHDYS aMHH METH-
JHOOAHAOM, B3ATHIM B H30bITKe. OOpa3oBaBllyrOCA COJIb HArpeBalOT B
NPUCYTCTBUH CHAPOKCcHIA cepebpa, XaTaIM3HpYIOLIEro 3aMeHy MpoTH-
pouona I¢7) na HO'™’; npu 3ToMm obpasyercs ocHOBaHMe, CIOCOGHOE
BCTYNATh B PEaKUMIO NTHMHBMPOBaHHS. DTHUM METOLNOM, HCXOIA U3 M-
reKCHIaMHHa ¢ XOpOLIMM BhIXonoM (60%), MOXXHO MOJAYYHTE H-TEKCEH.

1=
ANy, Rl A~
NHo N

AY
\

Agzo Hzo

o
NN )4\/

/ N

AN+ NMe,
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Anumunuposanue no I'opMaHy npenctrasnser coboit OBMOneKynAp-
Hylo E2-peaxumio, Ha nepBoi cTanuu KOTOPOH OTIIENNAETCA NPOTOH
(NpH MOMOLUM OCHOBAHMSA), a4 3aTEM OT KATHOHA AMMOHHS — HEATPA/D-
Has MOJIEKY/da TPDHMETH/IAMHHA, MBJIAIOIIANACA yXoasiie# rpynnoii.

KO \

H

\ \
P cml v PY . C==CHy + H0 +INL
/ \Nu») / s

7
Peakuus 3muMHHHpOBaHus 0 Iodmany obnanaer BLICOKOM permoce-
nexTHBHOCTHIO. [IpenmyniecTBenHo o6pasyeTcs HAMMeHee 3aMeLLleHHbIH
onepuH (T. e. HauMeHee CTaOMIBHBLIN, B TEPMOAMHAMHYECKHX TEPMH-
Hax). Tak, HanpuMep, HCXOAA H3 YKAa3aHHOM HHXKe CONM aMMOHMS, 00-
pa3ylOTCA NEHTeH-1 4 MeHTeH-2 B COOTHOIUEHHH 94:6.

/\/@H y
/V\

Bnumuarposanre no opmany SBnseTCA TaKKe H CTEPCOCENEKTHB-
HOH peakuel, NOCKONBKY NPOTOH H yXOUALIAA Irpynna HaXOAATCA B aH-
mu-NepUIUIaHAPHOM nonoxeuuu. mpeo-Hiomep paer E-onepmu, a
3pUMpo-u3oMep OpHBOAMT K obpasoBaumioo Z-onepmua (Wo B 57 pas
memnernee). Onedun nocnenueit xOHPUrypaunH o6pasyeTca NpH aHmu-
NEpHIIAHADHOM 3THMHMHHPOBAHMH; NIPH TOM MPOHCXONHT AecTabunn-
JApyioIlee 20w-s3auMonelicTeae AByX GenunbHbIX rpynn (Ph, Ph), Bo3-
MOXHOE TOJIbKO B 3pUMPO-U3IOMEDE.

U o
’I Ph ’
c—c” _c—c”
Ph- / \(+\ P’ \(ﬂ
Me NMej Me NMe
Ph H Pn l Ph
\C____ / \ __C/
/ \ / \
Me Ph Me H

Jluteparypa. Cram D. [, Greene . D, De Puy C. H. J. Am. Chem. Soc., 1956, v. 78,
p. 790.
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Ipu 3Tepuduxauun cnuproB npu nomomu H3;CSO; — SOCI yxons-
uteit rpynno#t X senserca OSO:Mes, uTo menaer BO3MOXHBIM NpPOTEKa-
HHMC THMHHHpoBauua no IN'opmaHy, HO TpebyeT ucnons3zopanus cnabo-
ro ocHopaHus THna 2,4,6-TpHMETHINHPHIAHHA HNA ‘KOJUIHIHHA.

B. ITupoaus >¢pupoe u muosgupos. [Apuxywieit cano#i >Toit peaxuuu
ABNSETCH OTIIENNeHHe HeATpanbHOK Mosekynsl (RCOOH, CO.,
0=C=S8). TekcaaTOMHOEe MePEXOQHOE COCTOAHMe, obnanaiouee
[IECTBLIO MEKTPOHAMH, NpeAcTasnser coOo# UMK U GOpPMATLHO COOT-
BeTcTRYeT nipaBuny [sioapa — LluMmepmana. MexaHH3M 3TO# peak-
uun (o6o3naunm ero Ei) npeacrasnser cobofl cun-nepunnaHapHoe -

MHHHDOBAHHE.
/’\ fo)

HO) ; H
g — =2
; !

. K H H ﬂ H
—_—
Srg W
(o]
re A,

OG6e npuBeACHHBIE HAa CXEMaX PEeaklHH NPOTEKAlOT ¢ BHIXOAOM 65%
Ha MOBEPXHOCTH CTEKIAHHBLIX IIAPDMKOB B ra3oBo#t ¢hasze npu Temnepary-
pe 450 u 230 °C cooTeercTBeHHO. BO BTOPOM Chyyae LeNeBOE COeqHHe-
HHe obpa3lyerca Onaronaps BO3MOXHOCTH cTabummsammm apomaTHue-
CKOro THINA 3a CYeT B3aAUMOACHCTBHA TpeX NBOHHBIX cBaselt C=C (aTa
cTabunu3auus okasanach OveHb cnaboif).
Jlureparypa. Hiickel W., Riicker D. Liebigs Ann., 1963, Bd. 666, S. 30.

Paquette L. A., Lavrik P. B., Sommerville R. H. J. Org. Chem., 1977, v. 42,
p- 2659.
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NEPETPYNNUPOBKW OYHKUMOHANBHbIX TPYNN.
NPEBPAWEHUE KAPBOHWUNbHBIX
COEAUHEHUN B ONE®UHDbI
NO PEAKUWKN BUTTUTA

B MHOrocTaaHiHOM CHHTe3e OOWIHN BBIXOH Npencramnser coboi
[IPOH3BeiIcHHE BHIXOJI0OB HA BCEX CTAaMAX. BcrmencTeHe 3TOro MHOrocra-
AHAHBIN CHHTE3 BCErna NPHBOAMT K HH3KMM BpIxogaM. C 3TOM TOYKH
3peHHs OONBLUIMMHE npeHMyliecTBaMK 00IalaeT coracoBaHHbIl CHHTES,
KOraa ueneBas MOJIEKY/Ia MBIC/IEHHO HOEJIMTCA HAa HECKOJIbKO (parmel-
TOB {MaKCHMYM TDH—METBIDE), KOTOPEIC COCRHHAIOTCA B NPOUECCE CHH-
Te3a. Peakuua BUTTHra AB/ISETCA OOHMM M3 HauboJiee 4acTo npHMeHse-
MBIX CHHTE30B TaKOro THIA; KpOMe TOro, 3TO OJHA H3 HEMHOrHX 3Ha-
YHTeJIbHBIX peaKUMH, OTKDBITHIX 3a nocneaHue 40 ner. Dra peakuus
CTOMT B OOHOM DALY C TAaKMMH PCaKlMAMH, Kak peakimsn [dap3aHa H
OpYrHe 3aMevaTelIbHbIC PEaKUHH OPraHHYECKOW XHMHH.

1. Bropoit THN peaxkimii NMpucoeaMHeHHA-OPArMeHTALMH

B Hayasie 3TOH KHHIH MBI Yy)X€ PacCMOTDEIH NEpPBbIH THO peakuuit
IPHCOENHHEHUA-PPAarMEHTALIMHY, IPEACTABNRIOWMX co0Ol aTaky Hykneo-
duna no xapOOHWIBHON rpynme, Hecymeh Hyneodpyr X. 3a craguek
NPHCOCAHHEHHA CJICAYET OTIUECMICHHE yXOoOsllel T'pymnbl X,

B ToM cnydae, Korga noTeHUMANLHLIA HyKeodyr X cBA3aH ¢ HyKIe-
o¢uIOM, TOBOPAT O BTOPOM THIE Peakuu#l [IPHCOENHUHEHHs-bparMenTa-
uud. Ha nepBo#t cTagmM NPOHCXOOHMT MPHCOGNHHEHHME HYyKneodwna mo
31eKTPOPHIIBHOMY aTOMY Yriepoda KapOOHWIbHOM IpYNIbl, NPH 3TOM
OTPHUATENBHBIR 3ADAN JIOKANIH3YeTCA Ha KOHLEBOM ATOMe KHCJOpOAa.

O

2 cx ~:Nu

X 7N R
@ e X ’—)jb: e
|C‘ - \C —Nu
N Nu 1 // N
R1 R 2 \ R X
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Ha BTOpO# CTaaMH OTDHLATENBHO 3aPSKEHHBIN aTOM KMCIOpOoda ara-
KkyeT rpynny Nu, HENOCPeACTBEHHO CBSI3AHHYIO ¢ Hykineopyrom X.

«MenneHHoe HAaKOMNEHHE HE3HAMHTETbHBIX WKTOB Bceraa NPpHBOOMT K HAPDYIMCHHIO
PaBHOBECHA, HOBOMY BPEMEHHOMY DABHOBCCHIO M HOBOMY JTany.»

P. Proitep. 3ametrkn o ¢mnocopun crpoesus, 1930.

2. Peaxuna dap3aua

«Ha coBpeMeHHOM 3Tane pa3BUTHA XHUMHYECKOHN HAyKM OTKPBITHE HE MOXET npo-
H3O0ATH YHCTO cny4aftHo.»
Hapsan, 1912

Peaxuus [lap3ana MOXET CAYXHMThb ADKHM NPHMEPOM peakuui npH-
COeMHEHUA-PParMeHTallHH BTOPOTO THNA; OCYIECTBJICHHE 3TOTO CHH-
Te3a CHENAI0 BOIMOXKHBIM OTKPBITHE TaKMX MPOLECCOB, KaK peaxiius
Burtura. HykineodunoM B 3TOM peakliyu aBaseTcs KapOaHHOH, Hecy-
IUUA aTOM XJIopa, T. €. Oyoymmit Hykneodyr. 3a cranuelt mpHucoenauHe-
HuA cnenyer ¢parmenrauus. [IpOMCXOMHT BHYTPHMONEKYJISApHAsS Sn2-
aTaka OTPHUATE/JIBHO 3apsAXEHHOTO KHCIopoda MO aToMy Yrjiepoaa,
CBA3aHHOMY ¢ ATOMOM XJIOPa, B pe3yibTaTre Yero obpasyeTcs IMOKCHI,
MpeacTaBAAIoOWHA coboft Manbli Hampseuusiit uakn. IlpH 3ToMm npo-
HCXOOMT oOpallleHHe KOHDHMrypaudd aToma yriepoaa, HECYLIero Xjop.

o Oy ,
L+ o NN
PN :¢ ) 7 \
cl (c
o
c/ \c +a®
A \

Jlurepatypa. Darzens G. C.R. Ac. Sci. Paris, 1904, v. 139, p. 1214; 1905, v. 141, p. 766;
1906, v. 142, pp. 214, 714; 1907, v. 144, p. 123; 1907, v. 145, p. 1342,
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3. JAap3a — OOMH M3 Be/IHKMX IO/MTEXHUKOB

Xopx Asryct Jap3an pomwica 12 nions 1867 r. 3 Mockse. CeMps
nepeexana n3 ®panuun B MocCkBy, riie XHJIH ABOIOPOIHBIC CECTPHI OT-
ua, emie co BpemeH BoOMHBI ¢ Hanoneowom. Oten XKopxka Pymonsd
Hap3an 3aHHMa/ICA TOPrOBLIMH onepauusMy Mexay Poccueh u
®paHumei.

B 13 ner XKopx Jap3aH NOCTYNHII YYHTHCA B Kotemk CeaToit bap-
6apel B [Tapuxe, a 3aTeM NMpPOAOXHI cBoe oOpasosanue 8 IlonuTexuu-
4ecKoil wmKkoyie, OKOHYHI ec B 1886 r., oAHAKO BNOCAECHACTBHH BHOBbL B
Hee BepHYIICS, YXe B KauecTBe npenonapatensa xumuu (1913—1937). B
LeBATOM Kiacce [lap3aH BCephe3 YBJIEKCA aCTDOHOMMeH, HO IUIOXO€ 3pe-
HHE M HeoOGXOOMMOCTh HOCHTb OYKH HE MO3BOJIMIM €My CaeNaTh acTpo-
HOMHIO CBOCH npodeccueh.

Toraa Hap3an 3ausnca xumuelt. Ero npenogasarens Fpumo B Ilo-
nuTexHHueckod mxone (1886—1888) Obl1 OOHHM M3 TEX PEOKHX XHMH-
KOB-OpraHHKOB BO PpaHIHH, XOTOPbIM HEBIMpad Ha 3anpeT MapceneHa
BepTiio uHTaT Ha CBOHX JICKIHAX aTOMHYIO T€OpHIO. BnocieacTBHH cam
Ilap3aH nHcan, YTO HMEHHO ATOMHO-MOJIEKY/IAPHOE YYEHME, YCOBEDIIECH-
CTBOBaHHOE WKOJIOA Bropua, yBlekso €ro,  OH Hauan CBOH HCClIemoBa-
HHA B obnactu opramumueckodt xumuu [1}. C 1888 mo 1897 r. Ilap3an
paboran npemapatopoM B nabopatopun I'pumo B [MonuTexmuyecxoi
IKOJIE.

Hapsan, kak # F'pumo, Opin cTopounnkom [peiidyca B Hamymes-
weM nene dpeiibyca, yTo TpeGopano 60aLLIOro MyXeCcTBA H HE3aBHCH-
moro ofpa3za meicie#t B TOH cpede, KOTOpad HX OKpyXamza®.

Kasanocp, 4T0 gaxe B IIOCJAeAHee AECATHIETHe Npouuioro sexa Jap-
3aH Bce elle He BhiOpan cBOKW Oyaymylo npodeccHio: OH 3aHHMAeTCs
MaTeMaTUKOR, GH3IHKON H ONHOBPEMEHHO NMONYYAET MEAHIHHCKOe obpa-
3opaHHe. B 1890 r. oH HayHAHaeT MPaKTHKOBAaTH B OSonbhHiax Hapmxa
M 3alMMIIaeT OHCCEPTALMIO no MeouuuHe B 1899 r.

B xoHue Bexa Jlap3aH aKkTHBHO 3aHMMaercs BCeMM HaykaMH., B
1897 r. OH CTAHOBHTCA IMPEKTOPOM HAYYHO-HCC/IeNOBaTeNLcKolt nabopa-
TOpPHH B 3HaMeHHTOH napdroMmepHol ¢upme «IImB3», rae u pabGoraer
1o 1920 r. OgHOBpeMEHHO NpPeIMETOM ero YBJIeYeHHs CTAHOBHTCH «6HO-
JIOTHS1 TIOA MHKPOCKONOM». B Havane cBoeift kapbepbl €lle OO0 OKOHYa-
TenbHoro Buibopa npogeccnn Japsan myGmuKyeT CBOIO TEOPHIO BOCTIDH-

* [MonuTexHHYecKas WXONA TPAAHIMOHHO OTHOCHTCA K BedeHHIO BOCHHOro MHHM-
crepcrsa. CTYNEHTHI HOCAT QOpMY, BKAIONAR umary 4 Tpeyronky (ans rosouweit). Hixona
YYacTBYET 8 BOCHHBIX flapagax (HampHMep, B AcHb 14 HIONR), BecbMa MONY/AAPHBIX BO
GOpasiu ¥ T. . — pum. ped.
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ATHA usera rnazom (1895) [2). dap3an ysnexaercs asromMoBuwnsmu. Ero
6pat Pynonug oprasM3yer nepBbleé aBTOTOHKH, B KOTOPHIX OH NpHHHMA-
er yyacrue. C 1890 no 1910 r. JKopx J[lap3aH KOHCTDyMpYeT MOAEIH
M peanu3yeT TpH-YeThipe HeGonbume cepun asroMoSunet (6—10 3x3emn-
nspos). ITo mpoexry Hdap3ana Obin yanuHed XOA MOPWHSA B LWIHHApE
ABMraTeNA, HCHOMB3IOBAHB! IIAPHKOMOMUIMITHUKA B CTYIMUE KOJIECR, 4TO
BhI3BaNO HemosepHe JIvi PeHo («Thl onmbaemibes, MOMLIANHHKA HE ro-
JATCA, HAYTO HE MOXET CPABHHUTBCA C INIaJKOH CTymHueH»); OH HacTau-
BaJ Ha TOM, YTOObl AHAMETP BCEX HETHLIPEX KOJec ObIN ONHHAKOBLIM.

B Tex cayvasx, xorza [apilan 3aHuManci HioOpeTaTenbCTBOM, OH
MOZXOOM/I X HeMy Kak yueHbll. Ilpesmor cuuTan, 4To yYeHbIC NENATCA
Ha 4YeThIpe THNA: YIy4IUAOIIHe YKe CYLIECTBYIOUHE BELIM, Jalomue 0o-
mee oOmacHeuuwe pAay ¢axToB, aBTOPHl OTKDPBITHR, H3o0Operarenn.
Jap3aH OeccrmopHO OTHOCHJICH K MOCHEAHEMY THMY.

Kacaach CBOMX OTKpBITHHE B XuMHMH, caM Jlap3aH Tak onuchiBan o6-
wmit Meron 3amemeans —OH — —Cl,

«... YToObl NOMYYHTb a-XJIOPIPONMOHOBLIN 3QHp, cHavana HeoOXomu-
MO 3aMECTHTh M'MAPOKCHIIBHYIO IPYIIIY Ha XNOp. DTOT MPOLECC MPOBOAAT
OPY NIOMOILM XIOPHCTOrO THOHHNA B NPHCYTCTBHM OCHOBAHHA; HMEHHO
TOT areHT HCNONB3YIOT /I 3aMEIlieHHs B TakHX MOJIEKY/l1ax, Kak Tepre-
HOBBIE CIIHPTHI ¥ cTepoiibl» [2]. Caenannoe dap3anoM B obnacta napdro-
MEPHH Taioke CBHACTENLCTBYET O €ro ranaute u3obperarens. dupme
«ITuB3» oH npeanoxun nyxu «Floramye» u «Iréfle Incarnat», a dupmam
«'penoBwmb» (1921—1924) u «Quop» (1926-—1931) — cnocob npomsson-
CTBA PaNIHMHLIX CHHTETHYECKHX MYCKYCOB. 3aMevaTeibHOe m3o0perciue
nenaet Jdap3an ¥ B 00J1aCTH M3rOTOBJICHHS B3PHIBUATBIX BEIIECTB BO Bpe-
M5 [epeOil MHpPOBOM BOHHBI: OH paspabaTviBaeT u pearmsyer cnocob mpo-
H3BOJCTBA [MHXKPHHOBOH KHC/IOTHI W3 aHWIMHA, DTa TEXHONOTHA, MpHMe-
HABILIARCH C KOHNRA 1914 r., Bo Bpema GuTBbl Ha MapHe no3ponwia ypenmu-
YHTHL MODUHOCTb B3PHIBATENLHBIX YcTpolcTs. Ha npoTsoKeHHH Beelt
poltubl B HayuHbiii XOMHTET 1O MOPOXY H B3PBIBAM PETy/UIDHO NPHXONWIA
KoppecnoHneHumsa oT Jlap3ana ¢ onucaEMeM ero H3o0peTeHHi.

OcHoBHOt Bx1an, cuenannbiii Jap3anoM B pajsBATHE XHMMH, — De-
aKkuuA, HOCAILAA ero HMs. bnaroaaps OTKPLITHIO ITON peakiHH OH CTan
Haubosee KpYNHBIM GpPaHNY3CKHM XHMHMKOM-OPraHHKOM [€pBON MOJO-
BHHBI ABAgUATOro Beka. Peakuus [lap3aHa NpeABOCXHTHIA DEaKuHIO
Burtura u Kopu — Ya#koBckoro, caejana JOCTYNHBIMH NS HCCACAO-
BaHHA PAN COeAMHeHHH, HapUMep 3MOKCHALI, MOJYIMIA HIHPOKOE NpH-
meHeHue. Cam [lap3an Oe3 noxHOM CKDOMHOCTH Tak OUEHHBAET CBOE
u3obperecHHe:

«[dap3aHoM ObUIM NpPEANPHHATHI MCCACAOBAHMA, LUEMABIO KOTODBIX
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ObLIO HaWlTH NPOCTON METO MOJY4EeHHA aNbLAETHIOB H KETOHOB, caejlaB
HX JIETKOAOCTYNHBIMM; 3Ty paloTy OH aKTHBHO NPOJOMKAN BCE NO-
cneanue roabi (KOHEW COpOKOBLIX roaoB). B mepuon ¢ 1904 r. uM 6bin
OTKPBIT YHHBEPCANILHBI# METOA IHUMAHOTO CHHTE3a COCAHHEHHHR ABYX
Ba)KHEHIIMX KITACCOB, CTAaBIUMH KJIaCCHYECKHM H HOCSIIMNA €ro ums.
OToT cHHTe3? npeacTasaseT cobol XoHneHcammio q-XJIOp3PUpa M KeTo-
Ha HJIM anbJerua B NPACYTCTBHH 3THIATa MM aMHaa HaTpus. Takum
06pa3oM MONy4yaroT riHuUMIHble PHUPLI, KOTODbIE JIETKO OMBUIAIOTCA B
COOTBETCTBYIOLIHE KHCAOTHI. TlocnenHue B cBOIO O4Yepenb NPH MeperoH-
Ke painaraloTcs ¢ oOpa3zoBaHHMEM HOBBIX aNbACTHAOB HIIM KETOHOB.
3TOT METOA NO3BOJHII CAENATH JIETKO JOCTYIHBIMH CaMble pa3iHyHbic
anbAeruabl ¥ KETOHBI B CAMbIX Pa3HbiX 06/1acTAX OpPraHHYecKod XHMHH»
[2].

B xoHUe Mbl IpHBENEM HECKONbKO thpa3, HanucaHHbIXx caMuM [lap3a:
HOM, KOTOpbIE€ N0Xa3blBAlOT, 9o Hayunan ¢dunocodus Japsana cTpe-
MHIACh K 0600MIEHHIO; 3TO ObIIO MPHBHTO €MY MOJIATHXHHYECKHM O06-
pa3oBaHHEM:

«B cuny ybexaeHus, 4TO XMMHA CHABHO BuIMrpana 6!, ecnu 6bl pacnonarana
ofmMMA METONAMHU DELICHUS CTORLUMX nepen Heit MHOTOYHCICHHBIX NpobneM, KoTo-
DbI€ CKOPet Pa3nu4aloTCA CBOMMH YaCTHOCTAMHE, a HE cBOCH npuponofi, MHe xoTe-
NOCh BOCBATHTH CeO RMEHHO HCCENOBAHMAM TAKOro poad. B namsHeRmiem Mbr yGe-
IHMCH, YTO MHOXXECTBO MOMX paboT HMeno cpoet HEIbI0 HMEHHO OTKPbLITHE HEXOTO-
pBIX OOLIMX METOIOB, KOTOPhIC YCHEWIHO CJIYXAT XHMHKAM MPHMEPHO Tak Xe, Kak
CyxaT mareMaTHxaM HX ¢opmynsi» [1].

«Kaxapit pas naubonswiero ycmexa AOCTHIaloT TOrla, KOTNa YOatTci BBECTH B
OPFraHHYeCKYI0 XHMHIO HOBBIfi MHHEpanbHBIR pearenT» [2].

Jiutepatypa. 1. Recherches et travaux scientifiques de M. Georges Darzens, J. Dumoulin,
Paris, 1912 (notice & l'appui de sa candidature au poste de professeur de
chimie 3 I'Ecole polytechnique).

Note sur les travaux scientifiques de Mr. G. Darzens, manuscript non daté,
env. 1949, aimablement communiqué par le Dr. Jean Jacques.

2. MMucemo M. Knona Hdap3asa ot 24 uoaGpa 1987 r., a Taxke apyrue no-
KYMCHTBI, B TOM uMcnie H OHorpaguueckue 3anAch M. Kopxa [dap3ana
(1900—1978 rr.), Opyroro chbiHa BENHKOro Y4YeHOro.

4. O6o6merne H MOOCDHMISIHA METOAR

B obmeM cnyuae B xavecTBe xapGamuona ucnons3yiot ’CR!RZX,
rae X — Kaxkoi-nubo nyxneodyr.

MogaepHHu3anua peakUMK 3aKTI0YAETCA B TOM, YTO B KaYeCTBE HyKe-
odyra 6epyT HONOKHTEABHO 3apsxeHHyio rpymny X, uro6bl BhicBO-
boauBIIasca YacTHHa X B MOMEHT d)pamemauan npeacrasnana coboit
HEATPANIBHYI0O MONEKYNY.
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HauGonee ymayHo nMpoTeKkaeT peakuus, B KOTOpOH yxodfue# rpyn-
noi sBnsercs AuMeTHICYIbdun SMe: unn aumeruncynspokcun OSMe;;
ee Ha3piBaroT peakumedt Kopum — Yalikosckoro.

Jiureparypa. Corey E. J, Chaykovsky M. J. Am. Chem. Soc., 1965, v. 87, p. 1353.

5. CrepeocenexTuBHOCTL peaxuun Kopu — Yafixosckoro

B xagecTBe MONEIIBHOrO COENHHEHHA BbIOepeM 4-mpem-O0y THIUHKIIO-
I'eKCAaHOH, Y KOTOPOro mpem-0yTHNbHAs rpynna HaXoOAHTCR B 3IKBaTO-
DHANTBHOM NOJIOXeHHH, H nobasuM Kk Hemy pearent Kopu — Yaitkos-
ckoro Me;S(OYCHS ™. -

Cragns npucoennHeHus obpaTuma. PearenT Kopn — YatikoBckoro
NORXOOUT K MOJeKyne 4-mpem-6yTHALHKIOreKCAHOHA 10 OIHY M3 CTO-
POH OT IUTOCKOCTH KapOOHHNBHOM IpyInbl; B 3TOM Cllyyae aKkCHalbHOE
TpHcOoenHHeHe HeBO3MOXHO. Hanuuue axcuanpHbIx cesazelt C(3)—H n
C(5)—H He no3Bonsger NOTeHUHATHHON yxonswe#t rpynne Me,SO ops-
€HTUPOBATH PBYWIYIOCA CBA3b C—S anmu-NepuiUiaHapHO MO OTHOLIE-

" HHIO K cBA3H O—C B COOTBETCTBHMH CO CTEPEO3IEKTPOHHBIM KPDHTEPHEM
anA Sn2-peakuHH.

N 4

o 100%

IMpr 3KBaTOPHANILHOM NPHCOECAMHEHHH CTePHYECKUi 3¢bexT cmocob-
CTBYET NpPHBENEHHOMY BhIlI€ HA PHCYHKE PACMOJIOKEHMIO TpyMN, a TakK-
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Ke OTUICIUIEHHIO HelTpalbHOR MOjeKyasl ZuMeTHIcynbpokcHaa. Ta-
KHM 06pa3oM yaaercs CTepeoCnellHPHUHO NOMYUHTE TONLKO OOHH 3MOK-
CHO NPH 3KBAaTOPHAJILHOM AaTOME Yriaepoa (KMCJIOpOAd paclojloXeH
akcHanbHO). [lonyueHHe NONAPHBIX COGAHHEHHWH (MIHA CEpPBI) MOXHO
OCYIUECTBUTD NYTEM MCTHIIHPOBAHHA J.IHMCTHJICYIIH‘JOKCHH& METHIIHO-
OJHIOM ¢ NOCNeayxIlIMM OTMICIVICHHEM OAHOrN0 M3 OCBATH INPOTOHOB
CHIBPHBIM OCHOBAaHHEM THIIA THApPHAA HATPHA.

_ (Hyt-) 4] -
Me, S01” ET%E—’ Me, S0 Na1T + H,
(-)CHZ

6. Peaxuna BuTTHra

B peaxunn BurTHra xapbonunnuas rpynma O=Cab npespauaercs
B 3THIeHOBYI0 R!R2C=Cab. JBuxkymieil cuioit 3Toil peakiHH SBNAETCA
o6pa3sosanue dochopanop O=PRj, Tak Kax 3Heprus cBasd P—O Bech-
ma Benuka (108 xxan/mons).
R1\ /92

PPh3 C

Il + Il — + O=rerny

[@Pr—1

c C
R1 RZ

Peaktus ButTHra monyusath nerko. B naubonee pacnpocTpaHeHHOM
cnocobe B KauecTBe HCXOAHOTO CoeaHHeHHs OepyT TpubeHHndochHH,
NpHcOeAHHEHHE METWIOPOMHIA K KOTOPOMY MO Sn2-peakudH MpPMBOXUT
Kk ob6pa3zoBanuio conu hochorns (xaTHOH GOCcHOHUS AHATOrHYEH KATHO-
Hy amMMoOHHs#). OTmenyieRue OT METHABHOR Ipynnbl OAHOrO H3 MPOTO-
HOB C JOCTATOYHO KHCIBIMH CBOHCTBaMH 651arofaps mMpHCyTCTBHIO akK-
uentopHoii rpynnel Ph;P(*) ocymecTBasioT npe nomowsd cHIbHOro
OCHOBaHMS THMNA H-OyTHINIHTHA.

X w
Phy PO > Hacdr — PhyP—CHz Br"

re ¥ BulLi®

W@
PhyP—CH, < Ph,P=CH,
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Takum 06pazoM MOXHO NOAYydHTh HaHOoNee NpocToil peareHT Burt-
Tara (R' = R? = H), koTOpBIH CTaGMNH3MpYeTcA 3a CYET pe3oHaHca
aByx ¢popm: Oe3 pasaeneHus 3apafoB (wieHoBaa popma) P=C u nonsp-
not dopmet P*)—C() (ununnan dopma).

Jiuteparypa. Wittig G. Angew. Chem., 1980, v. 92, p. 671.

PaccMOTpEM peaknuio BHTTHra c TOYKHM 3pEHHs 3apsiioBOTC H
OpOHTanBbHOrO KOHTPONRA (CM. CXeMY Ha cnep cTp.). B nepsom cnyuae
B NapajuIeNbHbIX MIOCKOCTAX PACMONOXKHM 1Ba MPOTHBOMOJIOXKHO 3aps-
JKEHHRLIX AMNOIA: KADOOHHWNBbHOE COEAHHEHHE U peareHT BHTTHra (3dech
Mbl MXx ob6a paccMaTpHBaeM B MpedelnbHOll uauaHo# dopwme).

LlerTphl, MEXAY KOTOPBLIMH CYLUECTBYET KY/IOHOBCKOE OPHTSOIKEHHE,
obpasyror HoBbie ¢Ba3d O—P u C—C, 4TO NPHBOAMT K BO3HHKHOBE-
HMIO YEThIPEXWIEHHOr0o UMKNA, codepxamero ¢ocdop, npH pacuiene-
HHH KOTOPOro Ha oniedpuH u TpudennndbochmHOKCHA BhIAENCTCH TEIVIO.

(L <)
PhyP —— CR'R?

R a
PhyP==0 Se=c"

O6paTuMmcs Tenepsh X OpOHTANIBHOMY ONMCAMHIO peakuuu BHTTHra.
Jns 3Toro pacnonoxuM Hnenosyw ¢opMmy pearenta BurTHra H xapbo-
HHMABHYIO TPYNAY B ABYX NAPAUIENbHBIX IJIOCKOCTAX. HlieHoBas ¢opma
peareHTa BHTTHra coepXuT 7-cBA3b pochop—yrnepoa, obpaszonasiny-
10c8 3a cuer OOKOBOro mepexpsiBanus d-opburanu aroma docdopa u
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p-opbuTand atoma yrjiepoia. KBaHTOBble pacyeTsl NOKa3aud, 4TO
OCHOBHOE JBYX3JIeKTPOHHO€ BlaMMOOe#CTBUE NPOHCXOAHT MEXAY IPpa-
HMYHbLIMH opGuTansmu: B3MO pearenta BurtiHra m HBMO kap6o-
HHABHOM rpynnbl. [Ins MepexomHoro COCTOSHHA NMpH 06pa3oBaHHH HO-
BOH YINepoa-yrinepoaHoi CBA3H BETMMHHA MHTErpaia rnepexpbiBaHHs CO-
crapnser nopsaaka 0,2.

b, ?W
J \

s

TakaM obpa3oM, UMKIONPHCOEOMHEHHE ABYX NapTHepoB (Hopmab-
HO mpouece 27s + 2%;) KaK peakuus, o6paTHasa LHKI006palNeHHIo, CTa-
HOBHTCA Da3pPEllleHHLIM COrJIaCOBAHHBIM NPOLECCOM.

Jiurepatypa. Volatron F, Eisenstein O. J. Am. Chem. Soc., 1987, v. 109, pp. 1—!4.

7. I'eopr BuTTHr

Teopr Burtur poaunca B 1897 r. B bepaune. JoxTopckyio aHccep-
Tanuio OH 3aUTHN B Map6yprckoM yHHBEPCHTeTe NOA PYKOBOACTBOM
don Osepa B 1923 r. BHTTUT 3aHMMan ROMKHOCTH npodeccopa B bpa-
yuiupefire (1932), dpaiibypre (1937), Tiobunrene (1944), etnennbepre
(1956).

I'eopr BHTTHr fBjseTCA OMHHM H3 OCHOBaTenedl MeTajiloopraHude-
ckoit xumuu. Eme B 1931 r. o Hauwan ucnons3oBath QeHUNNUTHH (KO-
TOPBIN Ha3bIBAJI NAJOYKOH-BBIpYHA/IOuKoR), a B 1942 r. oTKpbIN Aerui-
poben3on: npu o6paboTke XIOopOEH30/a CHILHBIM OCHOBaHHEM O0Opa3o-
sBoiBajicd eHon. Kazamoce Obl, 4TO MBI HMeeM €0 ¢ OOLIYHBIM
HYKJIEOHIBHBIM 3aMELeHHEM, OHAKO B TOM C/Iy4ae, KOIla HCXOAHBIM
coenuueHneM 61 XJIOpOEH30JT ¢ MEUEHBIM aTOMOM Yriiepofia, HecylliHM
XJI0p, 4acTh peHosia B NPOAYKTAX PEaKIHH ComepXana rRAPOCKHIBLHYIO
rpynny, CBA3aHHYIO ¢ aTOMOM YIiepoda, COCeAHHM ¢ Me4yeHbIM. ITOo
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MOXHO OOBACHHTDL OGD&OBQHHCM AUCTHIICHOBOro HHTEpMEHATA —
«OeH3nHa» — PpONOHAYAJIbHHKA KJacca pearéHToB, Ha3bIBAEMbIX
apHHaAMH.

cl
o OH

®
B 1979 r. emy 6bina npucyxneia HobeneBckas npeMHs 1Mo XHMHH
33 OTKPbITHE peakUHH, Hocawei ero uma (1953). Kpome Ttoro, Burrur

6bI1 MpexpacHbIM NHAHUCTOM H ONBITHBIM aNBITHHHCTOM. I'eopr BuTt-
TAT yMmep 26 aBrycra 1987 r. B I'eltnensGepre.

Jiutepatypa. Shaw R. A. Chem. in Britain, 1988, v. 24, p. 63.

8. [IpuumHbl o6pa30BaHHS DPA3IMMHBIX MPOAYKTUB B PEAKLMAX
BurTura u Kopu — Yalikosckoro

Mb1 yXe OTMeEYanH, YTO CYIUECTBYIOT Da3IHYMi MEXIY peakuuei
ButTura, B peiynpratre XoTopo#i oOpasyercs onedpnn, u peaxumest Ko-
pu — YaiixoBckoro, npuBogsawiel x obpasoBanHMio 3nokcHaa. IMoyemy
MIHO cepbl ¥ WIHA (ochopa NPOSBIAIOT PATHUYHYIO PEAKUHOHHOCIHO-
cobnocTe?

R

°=C/ + \P”—f , e o=P{ + \c=c/
\ /’ . / \R
v’ d

Me

. o
o=d 4 W oo ™ N

\ Me/ e /S + / \

Me R

O6pasjoBanye PalINYHbIX NPOAYKTOB ONPEACAACTCE XaK KHHETHME-
CKHMH, TaKk H TepMoaHHaMuyeckHMH ¢akTopamu. Y B Toit B B Apyroit
peakuuu o6pa3yloTCs NPOAYKTHI, 061afalomiHe MakCHMAanbHOH TepMo-
MHAMHAYECKOH CTaGMIbHOCTBIO: (OCPHHOKCHMA B peakuumu BurTura u

i
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OUMeTHNCYNbOHA (W auMeTHncyabdorcHn) B peakunn Kopu — Yail-
KOBCKOTO. B 00enx peakuusix B KauecTBe HHTepMenHaTa oOpa3yercs ve-
ThipexwneHHbId 1HKI. Ecnn dochop 3aHMMaeT onHy w3 BepIIMH, Heob-

? Me IR

ol "/R He.\l ’:/R
~P c /ls CI

L___cl\ O—C*\\

XONHMOE TMepeMellleHHe KHCIOpOX — YIIEpON, Haxoasiwilcda B anH-
KaJIbHOM NOJIOXKEHHH TNEPEeXONHOH OHNUpaMMabLl, LUEHTPOM KOTOpPOH
asnserca dochop, nmpoTekaer nerko, TaKk Kak 3HeprerHueckuit Gapwep
Mal; B 3TOM cllydae NPOUCKXOAUT paclleUiecHue ¢ ofpaiopanneM onedu-
Ha. Korxa B onHo#i M3 BEpMIMH HAXOAMTCH Cepa, OKPY)XEHHasd IAThIO
91eKTPOHHBIMH NapaMH (OZHA H3 KOTODBIX — HECBA3bIBalowias), Mno-
n00HOe nceBOOBPALICHHE XapaKTEPHIYETCS BBICOKMM 3HEPreTHYECKHM
OapbepoM. Brnarogaps 3TOMY UHKIHYECKHH WHHTepMmenuat (nepexomHas
OMNMHUpaMHAa HAXONHTCA BOKPYD CePbl) YCTOHYMB K pacUIeNIEHHIO, IpH
KOTOpOM E€NAHHCTBEHHBLIM HyKjieodyroM cnyxun 6s1 xapbauuon. Bmecto
TOrO NPOHMCXOAMT Pa3pbIB CBA3H Cepa—KMUCIIOPOJ, ¥ TOrIa OTpHLA-
TeNILHO 3apKEHHBIA KHCAOPOA MOXKET aTakoBaTh YI/IEPOH C NOCIenyio-
UMM Da3pbIBOM CBA3H Yriepoa—cepa.

Jluteparyps. Volatron FE, Eisenstein O. J. Am. Chem. Soc., 1987, v. 109, pp. 114,

9. PajHOBMIHOCTL PeaAKLHH BHTTMra:
onebumposanune no [lerepcony

Peakuna BuTTHra HEe NOAXOOMT I NONY4YeHHA (GOCPHHOKCHOOB
R3P=0, Tak Kax CJIOKHO BBIOENATH H OYMINATE NPOAYKTHl DEAKLHH.
TleTepcoH NpemwIokun 3ameHuTs HInl dochopa CHIMIBLHLIM KapOoHHo-
HOM, obecnieuMB TAKHM OOpa3oM AQNONHMTENbLHYIO cTabunu3andio. Cu-
JUNBRBIR KapOaHHOH MOXXHO MOMYYHTh NPH NOMOIIH CHIBHBIX OCHOBA-
uu#t Tana RLi, RMgCl u 1. n. Kap6auuon npucoeauHsercs no Kapbo-
HHIBHOM rpynne. 3amelieHHe KATHOHA MeTa/ula NMPOTOHOM B CBOIO
ouepenh NPHBONMT K 06pa3zoBanHHi0 cnupTa, OTHIENNCHHE TPUMETUIICH-
AMJILHON IPYNNBI NPOTEKaeT JIErko, Kak npaBwno, nubo nod Bo3aeHcT-
BHeM pa3bapneHHON nyaBHKOBON KHCNOTHL, Jinbo ocHosanuit KH, NaH,
NaF. TaxuMm cnocoboM MOXHO NONyYuTh BeieBoh onedpun. ITobouHbIM
12 3ak. 176 ’
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NPOAYKTOM 3TOH DEeakilMM RBMAETCA BEChMa neTyunuft TPHMETHIICHIHNO-
BbIA CNHPT, KOTOPBIH JIErKO OTHOENAETCA.

RLI
SHCHy)y, = (CH,Si— CHY LIt
i
"/c\ 2 CHy); 8§ — CHY Lit
R R
o SHCH,), OM
. H(*)
, . §cH2 & ——CH,SiCH,),
R’ ‘1 RZ—’
R R

) acH 73
C==CH, + HOSICH,), % gewobanu

wan FO)

R2

HHorna yno6HO nonydaTh KOMIUIEKC CHIMNBHOTO kap6anuona ¢ RLi
i CeCls, 910681 H36€XaTh BIHAHHUSA CAHIIKOM BBICOKOH OCNOBHOCTH -
H XHMHYECKON HECENEXTHBHOCTH JIMTHHODraHHYECKHX coelHHenwit. Lle-
puliopranuueckre peakTusbl «RCeCly» 06n1analoT 3ameyaTenbHBIME Hy-
KeoHNbHBIMH CBONCTBAMH B PeaKIMAX NPUCOSHHHEHHUS N0 KapOOoHMNL-
HOHA rpynmne.

Jlurepatypa. Peterson D. J. I.-  Ogr. Chem., 1968, v. 33, p. 780; Organometal. Chem.
Rev. A, 1972, v. 7, p. 295. )
Chan T. H. Accounts Chem. Res., 1977, v. 10, p. 442, .
Johnson C. R., Tyit B D J. Org. Chem., 1987, v. 52, p. 281—283.

[na u306pakeHHOro ke GHUMKIMYECKOTO XeTOHA, KapOoHWIbLHas
rpyMna KOTOpPOro TPYAHOAOCTYIHA H3-33 CTEPHYECKMX NIPEIATCTBHH, HE
yhaercs upoBecTd oneduuMiIanmMio no BUTTMry, Toraa xak onehHHH3a-
uus no I[MerepcoHy, MeHee YyBCTBHTENbHAA K CTCPHYECKHM MPENATCTBY-
AM, NPOTEKaeT INalko; TaxuM o6pa3oM MOXHO HONMYYHTb (-FOProHeH
¢ BeIxoaoM 15% . INocnenuuit ABIACTCA NPHPORHBIM COCOHHEHHEM, KO-
TOpOE BhIIENAIOT W3 Pseudopteragorgia americana, npow3pacTaiomero
na Bepmyackux ocTtpoBax M Ha pudax ®ropHIsl.
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Jiurepatypa. Boekman R. K., Jr, Silver S. M. Tetrahedron Lett., 1973, p. 3497.

12"
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NEPErPYNNNPOBKHU

Haubonsiliee BOCXMILIEHHE BbI3bIBAIOT CHHTE3bl, Ha KIIOYEBOH CTa-
JMH KOTODBIX MO KpaliHel#i Mepe Ha Oymare DpoOHCXOHHT MOJHAN mepe-
cTpolikxa aTOMOB, Ha3biBaeMas neperpynnHpoBkofi. ViMeHHO Ha OTKpBI-
THE TaKkuX TIEperpyNNHPOBOK HaMpaBlicH TBOPYECKHH I'eHMH XHMHKOB-
OpraHHKOB.

B >1o# riaBe Mbl OrpaHHYMMCS DacCMOTPEHHEM HECKOJMbKHX Haubo-
Niee NpPOCThIX M HanbOJIee PacnpOCTPAHEHHBIX TEPErpyNnMmHPOBOK.

1. TepMHMHONOrHA H onpe/esieHUA

OrpaHHYHMCS BeCbMa KpaTKHM, XOTS M JOCTaTOYHO ob1uuM onpene-
JIEHHEM, COTJIACHO KOTOPOMY NeperpynnupoBKa — 3TO PEakiHs, cOnpo-
BOXAAKILAACA H3IMEHEHHEM NOPAAKAa CBA3ed, HHBIMH CIIOBAMH H3MeHe-
HHEM YrIIeBOAOCPOAHOro ckenera. O6menpuHaTOoe onpeaeeHue Oonee
LETaNnbHO, HO Mbl HE CYMTaeM HeoOXoAMMBIM RanibHelilliee YTOYHCHHE
NOHATHA. DTO NOHATHE, KaK NPABHIIO, NPHMEHAETCA IS BCEX PCAKIHIA,
CBSI3aHHBIX C KaKHM-TH60 H3MesieHHeM CTPYKTYpbl. COrIacHO eMy, npo-
UECChl H3OMEDH3allHH, PeakUMH 3aMellleHHs MJIH H3MeHCHHA ¢QyHkuMo-
HAJIBHON TPYNNbI, CONPAKEHHbIe ¢ 00pa3oBaHHeM WM Pa3pblBOM HEMNO-
CPENCTBEHHO TOH CBA3M, N0 KOTOPO# HAET peakius, He MOTYT CYHTaTh-
Csi NeperpyrmupoBKaMH, T. €., €CJIH 3aMeCTHTe/Ib TOYHO BCTaeT Ha
MeCTO yXoasuled rpynnsi, peakilis He OTHOCHTCS K NeperpynnupoBKkaMm.

JlutepaTypa. Cnosaph TepmuHoB (H3MveckoRt oprammiauup xumuu (JUPAC), ®pan-
Ly3cKoe XuMHueckoe obuwiectBo. L Actualite Chimique, mononHenus,
HIOHb—HIONL 1985,

2. 1,2-TTepexon B xapboxaTHOHAX

INpuurdHa MHOTUX MEPErpyNnmUpoBOK — AeDHLUHT 3JIEKTPOHHOA MJIOT-
HOCTH, B Pe3yNbTaTe KOTOPOrO MPOMCXOAMT MHrpaulus COCEAHeR rpyn-
nbl C HeNnblo ee KoMmnencanun. TpuMepoM 11040OHOTO M3MEHEHHS CTPYK-
TYpbl MOXET CIOyXHTh 1,2-nepexon B KapbokaTmoHax Barwepa—
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MeepBettna. B pelyibTaTe IeTEPONHTHIECKOTO pa3psiBa cBA3H C—Y,
rone Y — yxogsuwiaa rpynna, atoM yrnepoga C(1) mpuoGperaer nono-
KHTENLHBIA 3apsa. B pesynbTare NPOHCXOOMT COIVIACOBAHHOE WM
AByXcTaguiioe nepememichne o-cBa3n C—R npu aTtome yrnepoma C(2)
K aroMy yrnepoaa C(1) (rae R — Boxnopon, ankuabHas WM apHiLHas

rpynna).

d
R ! R
N2 ::,c b (s /
‘—F\ — SET
b4 Y . \

C—-CM

ol

Toraa NONOXHUTENbHbLIN 3apAn HepexoAMT Ha atoMm yrnepoaa C(2);
OPH 9TOM MPOUCXOAUT OTIUEIUICHHE NMPOTOHA HIH MOPHCOCIHHEHHE HYy-
kneopuna Nu'~), B pesynbTaTe uero kapGOKaTHOH CTAHOBHMTCA HEWH-
TpajabHOH Mosekynoii. Buiio oTMedeHo, YTO, Kak NPaBHIO, MHTDHPYIO-
mas cB3b C(2)—R HaxoouTcA B aHMU-TIEPUNIAHADHOM MOJIOXEHHH 1O
OTHOUIECHHIO K CBS3H C(l) —Y u yxoasiueit rpynre. Tak xak peakuus ua-
e BCEro MpOTEKAET HE CHHXPDOHHO, @ B ABE CTAQHH, reOMCTPHYECKHE
TpebOBaHHA MeHee CTPOTH: JOCTAaTO4YHO TOro, 4Tobnl cmiass C(2)—R
661712 KONNaHapHa ¢ OChIO Z BaKaHTHOM 2p.-opOutanu atoma C(1), uTto
COOTBETCTBYET MPHHIMIY MaKCHMANbHOIO MEPEKPHIBAHUSA OBAXAbI BbI-
POXKACHHOIO K 2p-BaKaHTHOIo YpOBHEH.

jm— 2P 7
/

TunuuueiM npEMepoM 1,2-mepexoaa B kapboxaTHoHax SBASETCA NH-
HAKOJIMHOBas neperpynnuposka. M3obpaxesHbii Ha pHCYHKE ITIHKONB
WM TMHAKOH (COOEPXHT 4YeThbIPe METH/IbHBIE TPYINbI) NPOTOHHPYeTCH
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xucnotrofi. O6pasopaBmniica KapOOKATHOH, HECYIUMH NOJOXHTENLHBLIR
3apan Ha atoMe yriaepoaa C(1), crabunusupyerca 3a c4eT nepexoaa Me-
THIbHOH rpymnsl (4To 6onee BepoatHo, yeM OH-rpynnsi) [cBa3e C=C
obnanaer Gonee Hu3Koi 3Hepruelt, uem ca3r C=0 (85 u 90 kxan/mMons
COOTBETCTBCHHO)]. B pe3ynsTaTe 3TOro CTAaHOBHTCA BO3MOXHBIM 00pa-
30BaHHE KHCJIOTBI, COOTBETCTBYIOIUEH METHJIKETOHY MIIH NHHAKOJIMHY.

v _ N
c—C -—
/" \OH él T N
l z \ (.00
W _ — I\
/C_ c\m ‘
A lon,

Bropoit npuMep NMONHOCTBIO AHAJTIOTHYCH MEPBOMY (IHEPTHa CBA3CH
C—C n C—H 80 u 100 xxan/Monbs COOTBETCTBEHHO). YeTBEPTHYHBIH
kapbokaTHoH, Gonee cTabGWiIbHbIN, YeM BTOPUYHBIH, H3 KOTOPOro OH
oOpa3oBanics 3a cuer 1,2-nepexona, OTWEIUIAET NPOTOH; NPH 3TOM NoO-
JIy4aeTcsi TeTPaAMSTHIITHIICH,

i [ 1 <
(4}
\C—C’/ \‘C* — ~\-H —'D/C:C/
Sl Tou 4 ~
l i [ 1 ]
/ .
~\ AN W -
=, — |
/ ‘ OH; ‘
’ . -

HeBO3MOXHOCTD YCTAHOBJIEHHA OTHOCHTEIBHON CMOCOBHOCTH K MU-
rpauMH pa3jTHYHBIX IPYNI, MOXHO OOGBACHHTH Pa3IMYHON CTaGHMbLHOC-
ThIO KapOOKaTHOHOB [0 ¥ mocne 1,2-nepexoga. B npupeneHHOM npHme-
pe OCHOBHON npHYMHOH nepexolna METWIRHOM Ipymnmel, a He BoAOpoaAa
ABnAeTcA OOnbWas CTaOHNBLHOCTH YETBEPTHYHOro kapbaHHoHa. OTMe-
THM JIHIIb, YTO, Kak NPAaBHIIO, MPOHCXOMHMT NPEANOYTHTELHAA MHIpa-
UHA apMIBHOA rpymnbl Ar no cpaBHeHHIO ¢ ankunbHo# R. Cpemu
apWILHBIX 3aMecTHTeNe#t COOCOOHOCTh K MHrpalMH MOXHO OLEHHTE
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cheayromuM obpasom:
n-CéH¢—OMe SO0

n-CéHy—Me 15,7

M-CsHy—Me 1,95
CeHs 1,00

n-CsHy—Cl 0,70

0-CsHy—OMe 0,30
Jlurepatypa. Bachmann, Ferguson. J. Am. Chem. Soc, 1934, v. 56, p. 2081.
Acheson R. M. Accounts Chem. Res., 1977, v. 4, pp. 171—I186.

3. Tlepemymumom Bexmana

Ota peakuus uMeeT OobLIOE 3HAYEHHE IS CHHTETHYECKON OpraHu-
4ecKOH XHMHH, TaK Kak NO3BOJIAET NONY4YaTh aMHMAbLI WIH NaKTaMbl (LM-
KIHYecKHe aMHObl) HcXos u3 KeToHa. C Tex Nop Kax 3Ta peakuus Obuia
OTKpbITa BekMaHOM, OHAa HHTCHCHBHO H3yuaeTcs. IleperpynnupoBky
BexMaHa NpPOBOMSAT B CHEOYIOMIMX YCJIOBHAX:

1) nna nony4yeHHs UMKIHYECKHX OXCHMMOB HCMONB3YIOT KOHUEHTPHPOBaH-
HYIO CEPHYIO KHCNOTY NMPH HArpeBaHHH;

2) npu HeoOXOAMMOCTH BECTH NPOUECC B OCHORHOM cpene, KaK NpaBuio,
ucnonb3ayoT 6ersoncynbdoxnopua ¥ NaOH unu toayoncyasPpoxno-
PHMI B NIPHCYTCTBHH MHPHIMHA NpPH Ci1a0oOM HarpeBaHHH;

3) ognako uamte Bcero npumensawoT PCls, peaxumio nposoaaTt B 3dupe
npu 0°C (T. e. B BecbMa MATKHX YCIOBHSAX).

Ha,_ nepBoit cTaguu peakudy NPH NOMOIIH FMAPOKCHIAMHHA M3 KETO-
Ha MOJIy4alOT OKCHM, 3aTeM MPOBOOAT HEMOCPEACTBEHHO Neperpymmnu-
POBKY NMPOTOHUPOBAaHHOIO OKCHMa B YCJIOBHAX, MEPEYMCIIEHHBIX B 1. 1,
Wi npuberaloT K MeToay 2 WiH 3, T. €. NBITAIOTCA YIYYLIMTH YXOIS-
myso rpymny (Hampumep, 3ameHoit —OH Ha —OTs).

[o]




184 TInaea 13

C TOYKH 3pDEHHMA CTEPEOXHMHH NPOMCXONAHT MMIDAHHA dHMU-TIEPH-
[MaHapHOM rPyNIb! MO OTHOWICHHIO K YXOMsAUIEH rpymie npH Kucaopoae
- B OKcuMe. B npuBeneHHOM HHXe npuMepe LA 3TePHOPMKAUAN OKCHMA
ucnons3oBanu PhSO;Cl; npr 3TOM yRanoch noBBICHTE BhIXoa A0 95% .

Jinteparypa. Donaruma, Heldt W. Z. Org. React., 1960, v. 11, pp. 1—156.

4. Tleperpynmupobxa KypumMyca

HNcxonmABIMH COEIHHEHMAMH ANA 3TOM peakUHH CyXaT alMIa3sHabl,
JIETKO OTILMEIIAIOINHE MOJIEKYNy a3oTa ¢ oOpa3oBaHHEM HUTPEHOB —
aHanoros kapOeHoB, HMEIOIIMX HeNnoeNleHHYIO napy Ha aszore. Ilomo6-
HO KapOeHaM, 3TOT HHTepMeAHaT obnamaer AeHIMTOM 31EKTPOHHON
IIOTHOCTH; €ro CTPYKTYPY MOXHO OMMCaTh IPH NMOMOINM 2p-BAKAHT-
HOM opOutanM atoma a3jora. [leperpynnidpoBKa NPOHCXOAMT C LEbIO
KOMIEHCAIMH HEeROCTATKa 3NeKTPOHHON IUIOTHOCTH H NPHBOAWT, Kak
MOKa3aHO Ha CXeMe peaknus, K o0pa3oBaHHIO H3IOLMAHATa
R—N=C=0, xoTOpbI#i N1erK0 THAPHPYETCA A0 AMMHA C BhIOEJICHHEM
mosexynst CO;.

=0

|
® -
R” N\N=N=N.

2l

=0 -

S —> N=c=0 —>  NH,+ CO,

‘\ii: ) R R/

%
A

ot
/)

IIpuBeneHnas HHKE B KaueCcTBe IpHMepa peaKlus TNPEACTABIAECT CO-
6o#i ogHy M3 cTaguM CMHTE3a 3ProTaMHHA H ABJISETCA JIOTHMECKHM MpO-
JoxenHeM QYHKUMOHAILHBIX neperpynnuposok (RCO,Et — RCO;H —
— RCOCI] — RCONj3), paHee onHcaHHbIX B ri. 8.

o N PhCHzOH N
N, H . H
N , N
<|:| N\/go K’

| &
0o
o ¢ O chpm

Jiutepatypa. Mapy Ix. Opranuveckas xumus. B 4-x T. — M.: Mup, 1987, T. 4, c. 157.
Hofmann A., Frey A. J, Ott H. Experientia, 1961, v. 17, p. 206.
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5. Neperpymmposxa Baillepa — Buiuumepa

[leperpynmuposxa Baitepa—Buimsrepa sBnsferca peakudell OKMCIH-
TenbHOro npespauieHns xeToHoB R!COR? B 3¢upsl (WIH 1aKTOHBI)
R'COOR? npu nomomu Hanxucnor. Ha nepso#t cTanu nNpOHCXOmAT
NIPHCOCIHHCHAE HYK/TCOPHIBHON HaAKHCIOTHI o KapOOHWIBLHOM rpymne,
B pe3ynbTaTe uero omMH M3 3amectutenet (R! wm R?) nepememaerca
_Ha HaWOonee ONHM3KO pPACNONOXEHHBIH NONIOXKHTENBHO 3APAKCHHbIH
aTOM KHCIOpOHAa nepokcHuHo#f rpymmsi. B orcyrcreme napyrux >¢dex-
TOB, OCOOEHHO CTEPHYECKOrO, CKJIOHHOCTh K MHIpauMHM yOniBaer B pa-
Oy: TpeTHuNbIff anKMIbHBIH 3aMECTHTENb > BTOPHUHBIA anNKMWIBHBIA
3aMeCTHTENB > OeH3ANBHAA Tpynna > GeHANbHAS rPyNNa > HOPMANbHbIR
ANKHIBHBIR 3aMECTHTENL > MeTHIbHan rpynna. HaubGonsuumit MHTEpec
3Ta NEperpynmnuMpoOBXa NpeACTABINET B TEX Cy4asX, KOIAa NMPHXORMT-
CA MMETh OEI0 ¢ NOMUUMKIHYECKHMH COCIMHCHHAMH; OHA MNO3BONAET
TIOJIYYATh JIAKTOH, COXDAHSAIOMIMA CBOK MNEPBOHAYANBHYIO XOHGH-
rypanmio.

B mnepsoM npuMepe kapOOHHNbHA® rpynna HauMEHee NPOCTpaH-
CTBEHHO 3aCAOHEHA C 3K30-CTOPOHBI, C KOTOpPOH ¥ MPOHCXOAMT HpHCO-
€IMHCHHE HANYKCYCHOH KHCIOTBHI. 3aT€M NPOHCXOAHMT BOCCTAHOBHTENb-
HOE paculeilieHHe ¢ Nocienyloniei pereHepaumeit MONeKynbi YkCycHoH
KucnoTel. TperHunsi#t atoM C(1), Xax NpaBWIO, MEPEMEIIAETCA K BTO-
puunoMy atomy C(2).

Bropoi#t U3 NPUBECHHBIX HHXE MPHMEPOB NEMOHCTPHPYET, HACKOJb-
KO CHJIbHOE BIHAHHE MOTYT OKa3biBaTh cTepHueckHe ¢paxTopel. Ha 3rot
pa3 HaHMCHEE NPOCTPAHCTBEHHO-33ATPYAHCHHOH OKA3BIBACTCA 3INOO-
CTOpOHa KapOoHHnBHOM rpymnei. B 3ToM cnyuae mbl HabmogaeM o00-
paTHbIH 3deKT ~— NPOHCXOAHT NPEHMYILECTBEHHAA MHIPaUMsi aToOMa
C(2) x atomy C(1).
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Jiurepatryps. Emmons W. D, Lucas G. B J. Am. Chem. Soc., 1955, v. 77, p. 2287.
Hassall C. H. Org. React., 1957, v.9, p. 73.
Meinwald J., Frauenglass E. J. Am. Chem. Soc, 1960, v. 82, p. 5235.
Sauers R, R., Ahearn G. P J. Am. Chem. Soc., 1961, v. 83, p. 2759.

6. Peaxupn PamGepra—DBexiyHas

STa peakus, OTKPBITad TMATHLAECAT JIET Ha3aJ, 3aKMIOYaeTcs B 110-
nyqeHuy onehuHOB, MCXOAf H3 ranoreHcyns$oHOB, B OCHOBHOH cpeae
MO YPaBHEHHIO:

KOH/H;0
HxCCH>SO,CHXCH; —— H3CCH=CHCH3 + KBr + K;S0;

PaccMOTpUM MEXaHH3M 3TOH PEaKLHH. ﬂpuﬂno CYHTAaTh, YTO OHA
npOTexae'r B TPH CTaIHK.

. YcTaHOBNIEHHE PABHOBECHA DEAKUMH JEeNPOTOHHPOBaHHSA Cylb(OHA,.

B pe3yibTaTe KOToporo obpasyercs conpsKeHHoe ocHoBaHmne. Komuc-

TAHTY PABHOBECHA MOXHO BBIDA3HThb CHEAYIOIIMM 00pa3zom:

K=k/k-1

2. Ha BTOpO# CTaau# MPOHCXOOHT 0Opa3oBaHHe TPEXYNCHHOrO LMKIa
(Ha3bIBAEMOro 3NHCYALYOHOM) B PE3YNBLTATE aTakH xapbaHHWOHA NO
aTOMy Yyriepona, CBA3aHHOMY C ranoréHOM, ABJIAICIUHMCH YXOoAsLeH

. rpymno#i. 3Ta CTagdsa BO MHOIOM HafnoOMHHaeT peakuuio Jlapiana
(o6pasoBaHHE 3MOKCHAOB, MCXOAA H3 a-XJ1OP3)HPOB).

3. Ha TpeTbeit cTagMH NPOMCXOOMT OTWIEI/IEHHE HefiTpansHOH MOmneKy-
Jibl cepHHcTOrO anrmapmaa SO,. Takum o6pajom, xniouepas CTanaMf
‘peaknud PamOGepra—Bexnynna npeactasnser coboll aHMOHHYIO nie-
PETPYNNHPOBKY, B PE3yNbTaTe KOTOPO# obpaiyerca InucynnpoH —
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HEyCTOHYHBOE NPOMEXYTOUHOE COeqMHEHHE, pa3iaraoiueecs ¢ obpa-
30BaHHEM NPOAYKTOB pPEAKUMH — LEeNneBoro oJiepuHa.

ﬂz\ R3 ,?4 i Rz /@ 3 'ﬁ‘
¥ L6 !
] FAN 4 /! / X
[+ -4 o [}
3 R4 a2 RS &3
Rz\ @ R\ ,'R E 5/R
o ¢ t ¢ ¢
\s/ \ - \s/
q / \ (.x ,/
4 4
Q o [=]
]t I?Z R4 o3 . Rz\ /R4
¢ —""—/4':/ _ . /c ==c +50,
~
o o

HiyueHne H30TONMHOrQo oOMeHa noka3ano, 4To k- » k2, Tak Kak
CKOpOoCTh OOMeHa HaAMHOrQ BbiIIE CKOPOCTH OOpa3oBaHMs raloOreHu-
uoua X'’ npuyem cooTHowenue kp;/kcr = 620 npu 0 °C. 3apanee no-
JIyMEHHbIe MHUCYIbQOHBI, BBEICHHBIE B PEAKLUMOHHYIO CDely, TepsioT
SO; 3HaYHTeNbHO 6bICTpee, 4eM npoucxoauT orxox rpynnei X' ot
a-ranorencynsdonoB. Takum o6pa3oM, TpeThbs CTaaHs peakilHd NpoTe-
KaeT 6uc1‘po; TOraa obLy0 KOHCTAHTY CKOPOCTH PEeaKlHH MOXHO 3a-
nucaTh B BHAE BBIPAXKEHHA K6, = Kka.

Kak npasuno, peaxuus Pambepra—bexiyHna mpHBOAHT K oﬁpaaona—
HHIO 0eHHOB YUC-KOHGUIYPAlMH (KHHETHUeCKH#A koHTponb). [Ipoayxk-
Thl TEPMOAHHAMMYECKOTO KOHTpOJsA (mpanc-oneduusl) obpaszyiorcs
NPH HCTIONBL3OBAHHH CHIIBHOTO OCHOBAHHSA M IPOBENCHUH PEaklHH B Cf1a-
6ononapHoM pactBoputene (Hanpumep, mpem-BuOK B mpem-BuOH).

IMoreps SO, Ha caMOM fiene He SIBNAETCA COTJIACOBAHHBIM MpOLEC-
coM, HapywarommM npaBuno Byasopna—Xodmana. Ilpeanmonaraercs,
YTO peakuMs HAeT 4Yepes obpa3joBaHue NATHUNEHHOrO IHOKCAaTHONaHa-
1,3,2 (Bz = COCsHs).
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Jiureparypa. Ramberg L., Backlund B. Arkiv. Kemi. Mineral Geol., 1940, Bd. 13a, Ne 27.
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AOHOPHbLIE CUHTOHBI

TpH noCAeaYIOUIME TTIABbI 3TOH KHUIH MOCBSILEHb! PETPOCHHTETHYE-
CKOMY aHanu3y. B mepsoif U3 HHX OaHbI ONpede/ieHMs CHHTOHOB, a Tak-
ke yno6GHbI# coco6 HX 3amHCH, a 3aTeM paccMOTpeHbsl HaubGonee Bax-
HbI€ CHHTOHbI — JIOHODBI 3JIEKTPOHOB.

1. CHHTOHBI — [AOHOPb! M AKUENTODH!

YacTo B peakiuaX OpPraHH4ecKOro CHMHTE3a HOBblEe yIiIepoi-yriepon-
Hble CBA3KH 00pa3yloTCd NO NPHHLUMNY NOJAPHOCTH: LUEHTP, HecyLiH# ya-
CTHYHBIfl OTpHUATENbHBIY 3apsan (AOHOP 3NIEKTPOHOB), NPHCOEAMHACTCA
K LEHTPY, HeCYLIeMY YACTHYHBIA NOIOXKHTENbHLIA 3apan (axuenTop
3N1E€XTPOHOB). BO3HHKHOBEHHE KOBaJIEHTHBIX CBsA3ell BNOIHE MOXET Npo-
“cxoouTs H 6e3 npoMexxyrTouHoro obpa3zomaHus csoboanbix xapbaHHoO-
HOB WIH KapbokaTtuoHoB. OfHaxo uHorAa Ouisaer ynobGHO paccMaTpu-
BaTh PEajibHYI0 MOJIEKYNY KaK De3ynsTaT GOPManbHOIro NPHCOCOAHHEHUA
JOHOPHOrO CHHTOHA K aKUenTOpHOMY. TakuM 0Opa3oM, CHHTOHBI Npen-
CTaBAMOT coboli Hekne GopManbHbie MACTHURI, COOTBETCTBYIOIHE pe-
anbHO HCNOB3YEMBIM peareHTaM. Tak, HanpHMep, METHIHOOHA 3KBH-
panenTeH cuntoRy CH{*’, Torma xak merwunutuit CH3Li skBuBane-
TeH CHHTOHY C!-Ig". IpuBegeM apyroft npumep. JTHnanerar
CH3;COOCH>CH; 3KBHBAIIEHTEH aKUenTopHoMy cuHTOHY CH3CO(*),
TOTAA peakuua npHcoeaHReHHs-bparMeHTauuM (Konaencauns Knsaftzena)
npeacTasiaseT coOOR NMpHcOoeAMHEHHE Kakoro-nubo Hyxneodpuna :Nu kx
cunrony-akuentopy CHsCO*),

OueHb 4acTO /IS BBeNeHHA GYHKUHOMANBLHOM Tpynnsl B opraHnye-
CKOM CHHTEe3€ HCNOJb3YIOT HaNHYHE reTepoaToMa B MOJIEKY/Ie HCXOOHO-
ro coenuHeHun. Ans Ttoro, urto6Gbl ONMHCATh CHHTOH, CIEAYeT YKa3aTh,
ABNASTCA JIH OH NOHOPOM MJIM akLeNnTopoOM, a TakXe YHCIo cBslell, OT-
IEeNAIOLUIMX FETEpoaTOM OT PacCMATpPHBAEMOro IeHTpa. Takum obpa-
30M, NpHBEICHHBII BhILIe B KadecTse npuMepa cuaTon CH3CO*) spaa-
€TCs aKLENTOPOM M MOXeT GbITh 3anMcaH B BuAe a'. Huxke B Tabnuue
NPUBEAEHb] HPUMEPHI 3AMUCH AOHOPHBIX U AKLENTOPHBIX CHHTOHOB; MC-
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KIIOYCHHEC COCTaBIAKT JHIUb CHHTOHBI, HE coaepXallHe rerepoarto-
MOB, — kapBanuonst R™) n xapSokaruons: R(*).

Cxiton prmep CoOTBETCTBYIOIWIHA peareHT
d° CH,8') CH,SH

d' N=C'-) KCN

d? H,C')—CHO CH;—CHO

d? (-)CeC—~CR'R?*~NH: Li¢*"-)C=CR'R?*—NH;
d (ankun)  CHY™) LiCH;

a? (IP(CH; ) (H,C).P—ClI

a' (H,C),C*'—OH (HaC),C=0

a? H,C'*’—CO—CH, Br—CH,=CO—CH,

al H,C*)'—CH=C(OR)O' "’ H,C=CH—COOR

a (ankum)  CH{Y’ (CH;):8"Brt

Jinteparypa. Furhop J., Penzlin G. Organic Synthesis, Verlag Chemie, Weinheim, 1983,
p. 2. ‘

JAMokcHHOBaA cHCTEMA NpeacTaniiseT coboi eule ogHH MPHMeEp pac-
NMO3HaBAHMA JOHOPHOTO MJIM AKUENTOPHOTO XapakTepa TOTO MM HWHOTO
UeHTpa B Mojiekyne. dnekTpodunbHeili atom C(1) ssnsercd akuenrtop-
HBIM LEHTHOM THHA a', cnoco6GHBIM NpPHCOEAHHATH HYKIEOQHI. DKBH-

Mo

BaJIeHTHLI emy BuHMOr C(3) Takke npencrasnser cobofi np¥Mep ax-
uentopa (a’) B peakuun Muxana. Ecmm NPOBECTH AENPOTOHHPOBaHHE
no nonoxenuo C(4), o6pasyercs noHopusl#t neHTp THna d*. Uto ka-
caerca uextpa C(2), oH Takxe npencramiaser cobolt TOHOPHBIA LIEHTP
d?, cnocobubiit B3aUMOREHCTBOBATL C nexTpodunom.

3apan ZOHOPHOTO HIIH AKUENTOPHOTrO LEHTPa MOXKHO H3MEHATL. Ec-
JIH BBECTH rajIoTéH B METHJILHYIO rpynny ankuna C(4), TO 3TOT UeHTp
U3 JOHOPHoro (d*) cTaner akuenTopHeIM a*, Tak Kak COLEPKHT yXoms-
wyro rpymny X<, o

BaXHBIM HCNONb3YyeMBIM HA TPAKTHKE CBONCTBOM AMOKCHHOHOBOM
CHCTEMBI ABNSETCA BO3MOXHOCTH pa3NiHYaTh OBE CTOPOHBI TUIOCKOCTH
COMPAXKEHHOMH cHCTeMbl ONaroAaps HanM4Mio Pa3BETBJICHHOIO 3aMeCTH-
TeJI% NPH aHETalbHOM aTOMe Yriepoia (CaHaABHY MEXOY ABYMS aTOMa-
My kucnopona). Torma, ecmi R = mpem-6yTun, peaknma npucoenmse-
HUA MO MHXa31m0 npoTekaeT B TOH MOTYIIOCKOCTH, B KOTOPOH OTCYyT-
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cTBYeT OOBEeMMCTBLIN 3aMecTHTENb R: CTEPEOCeieKTHBHOCTh TakoH
peakuuH O4eHb BbIcOKa M cocrasnser 95%.

R R

/L : RpCuli 0)\0
= >
MO RLMO

Jiureparypa. Seebach D., Roggo S., Zimmermann J. Stereochemistry of Organic and
Bioorganic Transformations, Bartmann W., Sharpless B. K. (eds.), VCH,
Weinheim, 1987, pp. 85—126. *

2. AMKHNbHbIE AOHOPHbIE CHHTOHDI

AnNKunbHbIE JOHOPHBIE CHHTOHBI — 23T0 KapbanxoHbl. Hanomuum,
4yTO KHCAOTHOCTh ¢BA3H C—H Tem BbIlle, YeM BhllIe KPATHOCTH yrie-
pOO-yrAepOAHON CBA3M: ATKMHBI > AJKEHbl > HACHILEHHBIE YINIEBOAO-
ponbl. COOTBETCTBYIOLIKE KapOaHHOHBI BEChMA PEakUHOHHOCHOCOOHEI,
TaK KaK OTpHUATE/NbHBIH 3apiaa B 3HAUHTCIILHON CTENEHH JIOKANIH30BaH
Ha aTOMe yriepoaa.

RH pK,

H,C—CH, 50

HC=CH: 49

HC=CH 25 o

CtabuabHOCTh XapOaHHOHOB, MOJYYEHHBIX H3 HACBILEHHBIX YITIEBO-
JOPOHOB, B peaKlMAX, NPOBOAHMBIX B PAacTBOPE, HIMEHACTCA CAELYIO-
KM obpa3oM; TpeTHuHBIE > BTOPHUMHEIE > NEPBUYHBIE (T. €. NPOTHBO-
NONOXHaA cTabHIbHOCTH KapGOKaTHOHOB).

OCHOBHBIM METOOOM MONyueHHss kapbanuoHoB R{™’ smnserca me-
TaNHpOBaHKe ankwiranoreHunoB RX — RM; nonyuenHbie cCOeqUHEHHA
cnoco6upl nmonapH3oBaThes Ha R u M), Tpu neobxomumocTH 3a-
TEM MOXHO 3aMEHHTh OJHH METaUT Ha Opyro# (TpaHCMeTaslsiH-
poBaHHue).

AN Ner + 2t — Li  + Libr
Nal o+ 2l —_— ™G+ i

AN+ W — N g

/\/\
AN Nmgt + znCl; — ZnCl + MgiCi
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[1pn noMouI¥ CHABHOrO OCHOBAHHSA, HANPDHMED aMKIa HATPHSA, MOXK-
HO OTOPBATH NPOTOH OT KOHUEBOro aToMa yriaepoaa, CBA3aHHOro Tpo#-
HO# CBA3BKO ¢ APYrHM aTOMOM yrnepona. MarHn#aueTuIeHOBbIE COCOH-
HEHHA, KaK NMPaBMJIO, NOJYYAIOT MyTEM 3aMeEIUCHHA MPOTOHA Ha MeTalll
IIpY B3dMMOJEHACTBHH C AIKWIMATHHEBBIM COeIHHEHHEM. BO3IMOXHO nio-
JlyueHHe alEeTHNEHHMAOB B HEHTPaIbHOR cpeae MpH B3aHMONEHCTBHM an-
KHHA ¢ alUeTaTOM ABYXBAIEHTHOro MeTajlia, Hampumep Memu(ll) wnun
pryTu(ll).

R—C=C—H + ")NH; — R—C=C""’ + NH;
R—C=C—H + EtMgBr — R—C=C—MgBr + EtH?t
2R—C=C—H + M(OAc); > M(—C=C—R); + 2AcOH
M = Cu, Hg

3. JloHopuble CHHTOHBLI d! C reTepoaToMamH, )
obnanaoumMH d-opOHTANBIO

Cpens IOHOPHBIX CHHTOHOB d! HanOONBWHI HHTEPeC NMPEACTABIAIOT
CHHTOHBI, B KOTOPBIX E€CTh rerepoaToM ¢ d-opburannio, obnagarouei
COOTBETCTBYIOIIEH Hepruell, mis Toro uTobsl cTabUNU3MpPOBaTL 3apsd
xapbaHHoHa Onaromapa B3aMMonelcTBHIO THnA py,—d,' Kak npasuno,
TakMMH FeTepoaToOMaMM ABIAIOTCA KpeMHHH, cepa u dochop.

KapOaHHoHbI, colepXalide B KayecTBE reTepoaToMa KpPeMHHH, Mo-
Ny4alT NPH NOMOIUM MarHuiopranuyeckux coeauHennil. KpemHuiico-
nepxamme kapOaHHOHbI, NOJIyYeHHbIE NPH METATIHPOBAHHH HIH [OC/Ie-
OYIOIEM TPAaHCMETAJJIHPOBAHMHY, 00J1afaloT OMEHb MOABHIXHONH CBA3BLIO
yriaepoa-merann 6narogaps KyJIOHOBCKOMY B3aMMONEHCTBHIO 4acTHY-
HBIX TMOMIOXKUTENBLHBIX 3apAAOB, KOTOpBIE€ HECYT aTOMBbl MeTalna U
KPDEMHHA, T. €. KpeMHHiicogepaluui KapOaHHOH ABNAETCH AKTHBHPO-
BaHHBIM.

Me;Si—CH,Cl + Mg — Me;Si—CH;MgCl
Me;Si—CH,;MgCl + HgCl, — (Me;Si—CH;— ), Hg
(Me;Si—CH;);Hg + 2K — 2Me;Si—CH{’K'*)

Kpome Toro, ecnu no obe cTOpoHsl OT aToMa yriepoga, Ha KOTO-
POM AO0JDKEH HAXOOMTBHCHA OTPHUATENLHLIN 3apal, PacloONOoKeHbl aKTH-
pupyiomwne rpynnsl (S, Si, P, Ph # T. n.), npd NOMOIIM CHIBHOrO OCHO-
BaHHUA THHA OYTWIUIATHA MOXHO OTOpBaTh NMpoTOH. IIpH 3TOM 00pa3y-
eTcd KpeMHuitcomepXalmir kap6aHHOH, CTaOMIH3MPOBaHHBIR 3a cuer
HeNOKa/IM3alHM CBA3BIBAIOLIEH 3/IeXTPOHHOM mapel yrnepoga Ha aToMax
KpEMHHS H cepbl (B NPHBEACHHOM HMXXEe IpHMepe).
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Me;Si—CH;—SMe + w-BuLi — (Me3Si—CH—~—SMe)~Lit*’
Me;Si—CH;—Ph + #-BuLi — (Me;Si—CH—Ph){’Li(*’

TakuM xe 06pa3oM MOXHO ICNPOTOHAPOBATH ANIMIICHNAH; obpa3y-
JOLNMHCA NPM TOM AUIWILHBIA aHWOH OyaeTr crabunusuposan. Cpenou
rpaHHYHbLIX ¢popM HaubompMi BKIAL OyaeT BHOCUTH T4 M3 HHX, B KO-
TOpO# OTpHUATENbHLIN 3apsAn HaXOUHTCA Ha aToOMe YFAepona, CBA3aH-
HOM C 3J1€KTPONOJIOXKHUTENBHBIM ATOMOM KPDEMHHS, YTO H SBIKETCH
NPHYHHON DPErHOCENeKTHBHOCTH.

PhySL7 N —=D>  PhyStoR”
e

n-Buli
(=)

PhySi A Lt

(+)

H H i
c (= C NS
N e NN S
s, l - l (=)
Jiurepatypa. Fleming I. Organic Silicon Chemistry, in Comprehensive Organic Chemistry,
- Barton D., Oltis W. D. (eds.), 1979, v. 3, p. 539.

MepefineM Kk paccMOTpPeHHIO AOHODHBIX cHHTOHOB d’, comepxammx
cepy. C OOHHM H3 HHX Mbl yXe BCTpEdaqHCh — 3TO OBIM AUTHAHBI
[6ucTHoaueTanu anpaermnos RCHO + HS—(CH:);—SH], no3ssonsto-
mue obpamarh NONAPHOCTL YrAEPORHOro atoMa. COOTBETCTBYIOLIMHA
CHHTOH MOXHO 3amHcaTh B BHOe a’.

R R

/L\ L %\ u"’/RL

- g~
3 s r-Bull S’\j S S

Hpyro# BecbMa BaXKHbIH peareéHT — OHMCHI-aHHOH, ABNKIOLUMICS
CONPSYKEHHBIM OCHOBAHHEM, COOTBETCTBYIOIIMM IHMETMIICYNbOOKCHIY
(AMCQ), — 44CTO HCNONB3YETCA B OPraHHYECKOM CHHTE3€ B KaYecTBe
pacTBopHTeNs. [JAHMCHI-aHHOH MOXHO NonyuuTh obpaborkxofi IMCO
CHJIBHBIM OCHOBaHHEM THNA rHapHAa HaTpua. O6pasyommiics kapOaHu-
OH CTaGHAM3HDYETCHA 33 CYET NPHBEAEHHBLIX Ha PHCYHKE DE3OHAHCHBIX
bopm.

13 3ax. 178



194 Inaea 14

o .o.
|S| NaH |S|
—fii
H,c/ New, u,c/ Ne N
.. \nd
HH
|
s

)
H,C §CH, Na
JHMCHII-aHHOH YacTO NPHMEHAIOT IJIA NOAYYEeHHs Hnnaa cepol. Tak,
cynsonueBsIfl (W1 CyNbGOKCOHHEBRIN) KAaTHOH RENPOTOHHPYETCH TIPH
NOMOIUH IHMCH/I-aHHOHA, YTO MO3BOJISET MONYYHTH WIML, B KOTOPOM

CHy o CH,
| . |
sb) HL—S "‘CH; s(o)
N
H,c/ \cn, H,C CH,
CH,
S,
. N
H,c/ New,

OTPHUATENbHBIA 3apAn HAXOMUTCA HA aTOME Yriepona, a MOJIOKHTENb-
Hbi#f — Ha aToMe cephl. Vnuao-wnenoBbill pe3oHaHC CcTACHIH3IApyeT
9TO coenuHeHue (cM. . 12). Unuaumie NpOH3BOAHBIE CYNbGHOHHEBBIX
KaTHOHOB 00a3yl0TCA H CYUIECTBYIOT TOJBKO NpH HH3KHX TeMMepary-
pax. Unnawel cynbdokcoHHAs cTabuiabHBRI H IIPH KOMHAaTHO# Temme-
paType.

Jiureparypa. Trost B. M. Sulfur Ylides, Academic Press, New York, [975.

TpeTsHM GONBLIMM KIACCOM MOHOPHBIX cuuTOHOB d’, crabunmsupo-
BaHHBIX 3a cueT d-opOHTanel rerepoaToOMOB, ABIAIOTCA WIHAbI pocdo-
pa. OTMETHB OUEBMAHYIO AHAJOTHIO MEXAY 4ETBEPTHUYHLIMH aMMOHHeE-
BbIMH H (GOcHOHHEBBIMH CONMAMH, HaANOMHHM, YTO NOCHCOHHE Yaule Bce-
ro nmnoay4aloT KpaTepHH3aumeh TtpudpenmnbochuHa npH IOMOLIH
anxunranorendgos XCH2R; npH 3TOM HIHA SBASETCA CONMPSKEHHLIM
ocHopanneM. Ha camoM nene 3To coeauHeHue — rubpHn ABYX rpaHHu-
HBIX GopmM: wiMaa ¥ uneHa.
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Ph R
> N ()
P —CH, + ocnoBanue
Ph’ ‘
Ph
Ph R R
N 0 7~ A ~N e
P —CH i p=cC
”ll ”"/ ‘ “~H
oK .
Ph Ph

Nnupsl pochopa npumensior B peaxuun BurTTera, xoropas Gmura
paccMOTpeHa B 1. 12,

3amevanme. Cunitonst d” (roe n > 1) HMEIOT MeHbluee 3HAYEHHE, YeM CHHTOHBI df.

«3TO MOXET NOKA3aThHCA MAPANOKCANIbHBIM, HO BCe TOMHBIC HAYKH OLEPIKHMBI HaeecH
anNPOKCHMALHA»,
bepmpan Paccen.

13*
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AKLENTOPHbLIE CUHTOHBbI

MBI yXe paccCMOTpeNH HeCKO/IbKo Hanbojiee BaXKHBIX CHHTOHOB-
aKUenTopoB; NPeAMETOM OOCY)KAEHHS B 3TOM [l1aBe CTaHET NOCTPOCHHE
npocteiimed cxeMbl CHHTE3a TeX AKX HHBIX BewlecTB. Kaxabill pa3 npu
pa3pbiBe CTapbix CBA3EH M OGpa3OBaHHM HOBOM CBS3H CYIIECTBYIOT IBE
BO3MOXHbIe cxembl: (d + a) i (a + d). KoHkpeTHbIt OTBeT Ha BO-
NpoC aaeT uenouka peakuuit. Ecnm 3TO HEBO3MOXKHO, TO CleAyeT BOC-
TIOIE30BATHCH CHHTETHYECKHMMM JKBUBAICHTAMM WIH obpawieHMem mo-
JNAPHOCTH CHHTOHAa. B HacTosileld riaBe NPHBEAEHL!I IBa OOIIMX METO-
Ja: TOBbIllICHHE CHMMETDHH C LeNbl0 YNPOLIEHHS BCEero CHHTE3a H,
HaMpOTHB, CHI)KEHHE CHMMETDHH C LIENTBIO CTEPEOCENeKTHBHOIO MpoBe-
Jenus toM unM HHOM cramun. O6a 3THX MeTOAA BeCbMa BaXHbI.

1. CHHTOHBI-AKLIENTOPBLI

CHHTOHBI, IPEACTABAAIOHE cobolf ankwabHble KapOOKaATHOHBI
R‘*), gBnAOTCA 4acTBIO K/IACCA CHHTOHOBR THNA a. Kak mpasuno, ux
NIONTYYAI0T, HCXOAA H3 COOTBETCTBYIOMIMX coeauHenu#t R—X — ranore-
HHIOB, 3QHpOR cynmboxMcIOoT (TO3HNATOB, ME3UTHIATOB H T. IL.).
CynbdoHHEBbIE H OKCOHHEBBIE COJIH (MTOC/ICAHHE HA3BIBAIOT CONAMH Me-
epBeiiHA) CJIyXKAaT HCTOMHHKOM KapOokaTHOHOB; IIPH 3TOM oOpa3yroTca
HeiTpaJbHbie MOJIEKYJIbl QHMETHICYIbOHAA H OHMETWIOBOro 3pHpa.
Kpome TOro, HCTOYHHKOM KapOOKaTHOHOB MOTYT ObITE peareHThI, HC-
NoJsip3yeMble NpH AJKHIHPOBAaHHK no dpuaemo—Kpadrcy, nanpumep
RCl u xucnora Jistouca tuna AlCl,.

a

R R-X X=CL, Br, I, OTs, OMs, ...
Me, s X"
Mes 2o B
R® A!.CL( ;)

1
CHHTOHB! THNA a°, KaK NPaBMNO, NMPEACTABAAIOT cOBGOH KHCIOTHI,
CONpPSKEHHbIE C KapOOHHIBHBIMH COCOHHEHMAMH, WM HX CHHTETHYe-
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CKHE KBHBAJIEHTHl THIIA CHNHI0BOro 3dupa nosyauerans, HeclnocoOHO-
O K EHONMW3ALHH, a TAKKE KATHOHB! ALMNHA, MNOJIyMEHHRiE HCXOOf W3
rajloreHaHrMOPHAA KMCIOThI, 3bMpa, auMmnpyloulero aresta dpune-
na—KpadTca MIB Kakoro-jiHG0o CHHTETHYECKOrO IKBHBA/ICHTA, HAaNpH-
mep oprogopmrata RC(OR ');.

a -
OH [s) RS OSiR3
R)/‘Q;?Z R}/U\RZ R1>\RZ
[

R)J\x | X=ClL,0R. Oac, ...

1 @) (=)
c R—C=0 AlClLq4
15 RO OFR'

\r'—oR'
R

CHHTOHBI Kiacca a’, KaK INPaBWIO, MONYYalT ralloreHHpPOBaHHEM
HIIH OKHCTICHHEM oflehHMHOB HWIM KapOOHMNbHLIX coenuHennl. K npyro-
My THNY CHHTOHOB a’ OTHOCATCA CNHMPTHI, obnajaloumHe yXOOsIueH
rpynnofl NpH aToMe Yriaepona, cocemHeM ¢ atoMoM C, CBA3aHHBIM C
OH-rpynno#, WK, 4TO Jy4lle, 3MOKCHObI, KOTOpblE NDH PacKPBITHH
non Bo3felcTBHeM Hykieoduna sexyT ceOs Tak XKe, KAK CHHTOHBI a°.

) .
OH OH
0
A X
) "/ ‘\

X=Br, |, OTs, OMs, ...

a% o o RQ OR

CuHTOHBI 2’ — THIMMYHBIE aKuenTopsl Muxa’ns — SBIAIOTCA o,f-
HEHACBHILIEHHbIMH KapOOHHNLHBIME coeauHeHHsMH. IT1pouisoausie one-
duHOB ¢ yxoasmel rpynno#t X B aN/THABHOM [HONOXKEHHH [pPEACTAaBS-
10T coGoil Apyro#i pexe HCNONbL3IyeMbIN THN CMHTOHOB a>. Takue coedu-
HEHHA CTPEMATCA K H3OMEPH3alMH [0 OBOWHOM CBR3M, Hapyluaroew
CTPYKTYPY CHHTOHA.

CuHToHBl THRA a”, rae n Oonbuie 3, UCHONB3YHOTCH DPEIKO.
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a
\\ B o
Z o
(+)>)<ﬂ/ >¢‘\( W W >/Lc§
o R M - OR N
X .
= 7
(+)>/'\r >/l>< X=C\, Br, 1, OTs, OMs, ...

Jiureparyps. Furhop J, Penzlin G. Organic Synthesis. Concepts, Methods, Starting
Materials, Verlag Chemie, Weinheim, 1983, p. 16.

2. CuHTeTHMECKHE IXKBHBAJIEHTHI

TIpHBeNEHHAs HHXKE YaCTHYHAN KIACCHOHKALMA OPraHAYecKUX Molie-
Kyn MoXeT OhITL BecbMa MOJIe3Ha H MO3BOJIAET NOJOHTH X MOHATHIO
CHHTETHYECKOro 3KBHBAJNICHTA. BhINenHWM Ipynny MOJIEKY], B KOTOpPbIX
HEHTpanbHbIA aTOM yriepona (BbifleNieH JXKMPHBIM LUPHOTOM) HMeeT
ONMHAKOBYIO GOPMaNbHYIO CTENCHb OKHCNAeHHs. Torna k nepsomy (ro-

R
o] C---R
RN
R
" i
c=C C---R
1 R/
R
A
R
\ |
2 R—C=C c=cCc=cC C=A C---R
/ 27N
R R
A A a
/ \C A (IZ A
3 C=C=A c=c¢C = -
<N
\A R/ A R
A A
\ |
4 A=C=A C=A C--~-A
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A=0O N, S
. F, Cl Br, 1

PH3OHTAJIGHOMY) THNY CHHTETHYECKHX J3KBHBAJIEHTOB OTHOCATCA rpyn-
nbl ¢ OOHOH M TON ke CTeneHBIO OKRCIeHHS. Hanpumep, KapOOHHNbHEIE
COGNMHEHHs, HMX alleTali, HMHHBI U T. II. OTHOCATCA K Kiaccy 2. Pac-
CMOTPHM HECKONBKO OoJiee CIOXKHBIA npuMep — 4,5-IHrUapooKca’o-
dH-1.3, KOTOpBIf 3KBUBaJIeHTeH KapOOHOBONH KHCHOTE.

PaccMOTpHM TaxKe¢ BEPTHKRABHYIO CHHTCTHYECKYIO 3KBHBAJICHT-
HOCTb, KOTOpDYI0O HeOOXOOHMO YYHTHIBATH NPH MPOBEHCHHM Deaxuui
OKHMCJICHHS W BOCCTaHOBNCHHA. Toraa auUeTHICHOBBIE COENHHEHHS
(xnacc 2) ABNAIOTCA CHHTETHYECKHMH 3KBHBAJICHTAMH AJIKEHOB, TaK Kak
nmepBbie MOXXHO NPEBPATHTh BO BTOpbIe NyTem rugpupoBaHus Na/NH,
(axens! E-KOHOUrypausu) wiM KaTAIHTHYECKOTO ruapuponanus H,/xat.
(anxennpl Z-xonpurypauyun). TOYHO Tak Xe B Npouecce THIPHPOBAHHA
xapbouunbubie COCAMHEHHA MOTYT INPEBPAINATLCH B NEPBHMHbIE MIIH
BTOpHUMBIE CIHPTH! (M HaobopoT, MyTeM okxuciaeHHs). Tak, Hanpumep,
AHH3ON ABJIACTCA SKBHBAJICHTOM LMKIOreKCEHOHA, TaK Kak MOJXKET mpe-
BPDAaTHTLCA B HEro B YC/MOBHNX BOCCTAHOBIIEHHA no Bépuy.

’ PaccMOTpHM Taxxe H BHRHIbHbIE npoH3BoaHkie RCH=CH,. O1u
COCNMHCHHSA ABNAIOTCA SKBUBAJICHTaMH: 1) neppuunbix cnupTtos (1, BH;;
2, H;0,), 2) sropuunsix cnaproB (H;0*)); 3) merunkeronos (okncine-
HHE, KaTaM3HPYEMOE CONAMHM IABYXBAICHTHOrO naammsa) B 4) anbne-
ranos (Os).

3. Kon'rponupyemoe of6pa3onaHMe HOBLIX CBsilel

Ipu B3aBMONCHACTBHH HOHQPHOrO d ¥ akLENTOPHOTO 4 LEHTPOB
NPOUCXOAKRT 00pa3oBaHHE HOBOM, YAILC BCETO YIIIEPOA-YTIEPOAHON CBA-
34. HanpoTus, NpH reTepoONHTHYECKOM PACIIEN/ICHHM YTNIEpOA-yriepoa-
HOM cBA3H 06pa3yloTca OOHOpPHBIA d H akmenTOopHuA a ueHTpsl. IIpo-
fnemMa cocTOMT B TOM, 4YTOOBI B KaXXAOM KOHKPETHOM mpolecce
OQHO3HAYHO MPOHMCXOOHIO CEJIEKTHBHOE OOpa3oBaHHE CBHA3M.

Huxe (cM. ¢. 190) npuBeaeH NpuMeEp KOKTPONA PETHOCENCKTHBHOCTH
peaxus. He CTOHT H npo6oBaTh HEMOCPEACTBEHHO ANKHIHPOBATHL Ke-
TOH, TaK Kak peakuMs MofAmeT Kak 1o a-, Tak H no a’-aToMYy yriepoa.
YT1obst H3bexaTs 3TOro, B KETOH NPEABAPHTENBHO BBOAAT BCHOMOTa-
TENLHYIO CJIOXKHOMDHPRYIO rpynny, 61aroaaps HAIHYKIO KOTOPOH k-
JMUpOBaHHE MACT TOMLKO MO a-YINEépPOOHOMY aToMy. IT0 OKOHYaHHM
npouecca OT CIIOXKHOIPHMPHOK rpynnel H3I0aBAAIOTCA (FHIPONHA3, 3aTEM
TEPMHYECKOE NEeKapOOXCHINPOBAHHS).
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s 1) ocxobanue :
2) R"X )
" /ﬁ(\n- _%. R .
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€o.Ch, 1) ocwobariue .
a 2) R"x Ré - R
R R -
o o

CylUecTBYIOT 4eThIpe TAKTHUECKHX NPHHLUMNA KOHTPOJA CTepeoce-
SIeKTUBHOCTH. [lepBhifi MPHHLUN COCTOHT B TOM, 4TOOBI COXPAHHUTh
UMEIOLIMICS aCUMMETPHUYECKHMHA UEHTD Ha NPOTAKEHHMH BCEro CHHTE3a
nubo B TepBOHAYaNbLHOM COCTOAHHMH, NUGO HANMpaBlIEHHO H3MEHAS €ro
KoHpurypaumio (Sn2-peakuus ¢ oOpaiulenueM XORPUrypaUMH HIR CHI-
MaTpONHas MepPerpynnmupoBKa C MEPEHOCOM XHpanbHocTH). Ilpumepom
HCMOJIb30BAaHUA 3TOH TaKTHKH MOXET CIYXHThL cHHTe3 no llTopky npo-
crarnanauna E;, ucxoas u3 (+)-ramiepanbiernia, XHpaibHbIM HLEHT-
POM CTAaHOBHTCR aTOM, KOTOpbIH Hecer OH-rpynny B oOpa3sywoiemcn
MATHYNIEHHOM (IMKJIe. :

. BTOpoii npuMHHMN 3aKMO4YaeTCs B CO30aHHM XHPANbHOCTH 3a CueT
pPa3/IMyUsA MEXy CTOPOHAMY HJIH 3HAHTHOTONHBIMH rpynnamu. Ilpume-
POM TaKOM TAKTHUKH MOXET C/YXKHTb UHKIM3auua no POOMHCOHY B npH-
CYTCTBHHM TPOJIKHA, MO3BOJIAIOILETO CO30aTh ACHMMETDHMYECKHIA LEHTP;
BbIXO[ 3HaTHOMepa B 3TOH peakuuu cocTtamiser 93% . IIpu obpabotke
CBHHOl neyeHH IHAPOJIM3Y MOABEPTaeTCs OAHA U3 IBYX HPHBLIX rpymnn
(BblXOn ’HaHTHOMepa cocTaBngeT 99%).

o 0
Qj ($)- nposun o (lﬁ
o S - (4]
sl of1 pepmenm "lLoeu
R.,n/ OH ; froe«
o
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Jiureparypa. Stork G., Takahashi T. J. Am. Chem. Sec, 1977, v. 99, p. 1275.
Hajos Z. G., Parrish D. R. ). Org. Chem., 1974, v. 39, p. 1615.
. Gais H. G., Lukas K. L. Angew. Chem. Int. Ed. Engl., 1984, v. 7, p. 142,

TpeTHil MPUHLUMN 3aKJTIOYACTCA B HCMONL30BAHHH BCIIOMOTATETBHOM
XHpaNbHOK IPynnBl, KOTOpasA npeobpa3yeT 3HaAHTHOTONHBIE CTOPOHBI
mwrockocTel (rpynnsl) B gHactepeoronHsle. Toraa MOXHO BOCHOJIb30O-
BaTbhCAd OAHOH M3 OHACTEPEOCENEKTHBHBIX peakuHi, XOTOpPLIX B HACTOA-
mee BpeMs HaMHOro Gonbile, YeM 3HaHTHOCENEKTHBHBIX.

Korma BcnoMoraTenbHas XHpajibHasA IPyANa yXe Chirpaja CBOKO
ponb, OT Hee MOXHO H36aBUThcA. Hiuke mpuBeneHbl TpH MpUMepa:

N e

1) xupanbHbIf aneraTb, ABNAIOMMUACA CHHTETHYECKMM SKBMBAJIEHTOM
anbaeruiaa;

2) XMpaJIBHBIA ruapa3oH — cun'remqecxnﬂ 3KBHBA/IEHT KeTOHa, MO3BO-
JIAIOMIHE MPOBOAHTEL JHAHTHOCE/IEKTHBHOE ANKWIHPOBaHHE [MeTOoAbl
DHpepca ¢ vcnonk3oBaHueM (S)-AMIN wnu (R)-AMI1, paccMmoTpen-
Hble paHee B MAHHOH KHMre);

3) 4,5-ouruapooKca3’onHu-1,3, aBnAowHics NPOU3BOAHBIM HUTPUILHO-
ro coennreHua R—C=N (a cnegosaTellbHO, CHHTETHYECKHI 3KBHBA-
JIeHT KapOoOHOBO# KHC/IOTHI), MO3BOJAIOWHIE [MPOBOAKTDL YHAHTHOCE-
NIEKTHBHOE WIKWIHPOBAHHE B a-TIONOXKEHHE K KapOOHMITBHOH rpynne
{Meron Meiiepa).

YerBepThiit NPHALMN, 3axmoqaloumncu B pasneleHHH oOpa3oBas-
wWeHCA palleMHYeCKOHM CMecH, MCTONB3YIOT BCe Peke. 3Ta onepalus ap-
TOMATHYECKH NPHBOAMT K moTepe 50% BbIXona, YTO AONYCTHMO JIMLIb
B Hayajle MHOrOCTaAHMHHOrO CHHTE3a.

Jinteparypa. Seebach D., Imwinkelried R., Weber T. Modern Synthetic- Methods, 1986,
v. 4, p. 128, !
Enders D. In: Current Trends in Organic Synthesis, Nozaki H. (ed.), Per-
gamon, New York, 1983, p. 151.
Lutomski K. A., Meyers A. I. In: Asymmetric Synthesis, Moriison {ed.),
Academis Press, 1984, v. 3, p. 213,
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4. PacuneneHMe MOJEKY/IbI HR GPATMEHTHI

IycTs HaM HEOOXOOHMO HONYYHTh KAPOOHHMNBLHOE COeNHHEHHE (rae
R=H, ankun- wix ankokcHrpynna u T. n.). PaccMoTpuM noouepeno
TPH BO3IMOXHBIX CHOCc00a pacwICHEHHS MOJICKYJIBI.

Aespdm
R e

C TOYKH 3PEHHA OPraHHYCCKOTO CHHTE3a NMPH PacwicHEHHH MO mnep-
BOMY CHOCOOY UeeBOe COCOHMHCHHE MOXHO MOJNIYYHTb AUHITHPOBAHHEM
MeTajylIoopraHHdeckuM coeauHennem R’ (CH:):M. Kpome Ttoro, ero
MOXHO CHHTEIHDPOBaTh, aNKWIHPYA audnbHbifi anpon X—C()=0 (ax-
BHBanewT cuntoHa d') mpu nomomm R’(CH:);X.

Bropo#t ciocob paCUTCHCHHR MGACKYB HA QPITMEHTH! MPECANOAA-
raeT aIKMNHpoBaHHe eHONMAT-HOHa RCOCHY ™) unu ero cHHTeTHYeCKOro
sxeuBanieHTa R ' (CH:)2 X. JIpyro#i MeTOn nmosyYenus UeJIEBOro COCAHHE-
HHS 3aKNIO43ETCA BO B3aHMOACHCTBHH METANIOOPraHHYECKOro pearcHTa
R’(CH;:M c coennnenneM (THna a’) RCOCH,X.

Tpertuft cnocod pacu/icHCHHA MOJICKYNIBI Ka GparMeHTh! TakKe npen-
nofnaraeT ABa NMyTH ee CHHTe3a. O6Go3HauuMm yeBbilt (npaBeif) pparMenT
d(a), Toraa ueneBoe coeqUHeHMEe MOXET SBITH IIOY4eHO NTYTEM AJIKHIIH-
POBaHHs DEareHTOM THNA d® wn 1,4-npucoenunennemM opraHoxynpata
K axkuentopy Muxasns.

B xadecTBe BTODOro NmpHMeEpa pacCMOTDHM CoeaHHeHHe, colepka-
Liee KpaTHYIO YrAepod-yriepooHylO CBA3b, — &/IKeH HIH ankuH. Ilpu

3

DACU/ICHCHHH MOJIeKYbl N0 MEPBOMY THMY, 3TO COCAHHCHHE MOXET
ObITL CHHTE3HPOBAHO NO peakuWH BurTura (unm IlerepcoHa), a TakKe
no peakuuu PambGepra—Bexnynna. IIpn BTopoM cnocobe pacuncHeHus
MONEKY/Ibl Ha GPParMeHThI OHO MOXET ObITL CHHTCIUPOBAHO AIKHIIHPO-
BaHHeM BHHMNKYnNpara. Tperudt cnoco® pacuneHenss Mojexkyns! mpen-
nonaraer 1) aJIKMNHPOBaHHE AWINMHWIBHOrO (MAH NPONAPrHILHOTO) aHKHO-
Ha pearenToM R ‘X Hau, Hao6opoT, 2) annunuposauue (MPOTAPTrUIHPO-
BaHHE) METaNIoOpraHudeckoro coeanHenus R’'M.

5. JiBoiiHoe PRCUACHEHHe MOAEKY b

B kauecTBe npHMepa PAcCMOTDHM NpHBEACHHOE HHXE COeqHHCHHE
(KMpHBIM LIPH(TOM BbiJENEHBI NPOCThIC H NBOAHBLIE CBA3M C reTepoa-
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TOMOM A). Pacunenenve, o0o3naueHHOe uudpoit 1, HABOAUT HA MBICIL
0 HeoOXONMMOCTH NPOBENCHHN THIPOKCHAIKWIMPOBAHHA (aNbAONbLHAS
KOHJIeHCaUHs H/IH aHAJIOTHYHAaA el peakuMs) WIM COeAMHEHHS CHHTOHA
thna d' ¢ cunToHoM THRA a? ¢ obpamenneM nonspHocTy. Tpu BTOPOM

A A

'
R R
1 2

THHE pacuieHeHnAs (0003HaYeHHOM LHGPOR 2) MOJIEKyJibl BO3MOXHO ai-
KH/IHpOBaHHe [OHaHHOHa B-gukeroHa RCOCH()CO!~’ pearenTom
R’ CH;X.

Yacto HaAMHOro ynobHee paccCMaTDHMBATE HE HECKONBKO HE3aBHCH-
MbBIX THIIOB DACYNieHEHMsl MOJIEKY/bl Ha GparMeHThl, a OJHOBPEMEHHOE
pacuJieHeRHe ee cpaly B OBYX MecTax. 3TO, OYEBHAHO, HEOOXOAHMO B
TeX CAyyasax, KOrja leiesads MONEKYIa COCTOMT M3 HEeCKONLKHMX OINHHA-
KOBLIX WIH O4eHb NOXOXHX (parmenToB. B kavecTBe mpumepa pac-
CMOTDHM MOJIEKYTY (—)-BEDMMKYJIHHA; €€ CMHTC3 HACHTHYEH CHHTE3y
KaXIOH M3 ee NOJOBHHOK, TaK KaK 3TO coexuHeHHe obnanaer oceBoi
cimMmerpueit mo aroMy C(2). B 3TOM ciydae creayer NpOHM3BOAHTH
ABOHHOE pacusieHeHHe.

BakHeAIUHM APHMEPOM H3 061acTH TOHKOro OpPraHH4ecKOro CHHTC-
3a ABNAETCA NOJYYCHHE AHTHOHMOTHKOB, COOEPXAIMHX YeThIpEXWICHHBIN
B-naxtamupill uHKA. TIpoaHanu3upyeM METOABI CHHTe3a MONOOHBIX CO-
eAMHEeHHH, HCMOJNBL3YA OJHOBPEMEHHOE PACWICHERHE 1leIeBOl MOJIEKYNbI
Ha ¢parMeHTsl Cpa3y B OBYX Mectax NmHOO no Beprukanu, 1RGO no ro-
pH3OHTanH. B TOM ciyyae, ecll¥ PACWICHEHHE MOJIEKY/Ibl MPOBOIAHTD MO

. TODM30HTAJIH, TO LEJIEBOE COCAHHEHHE MOXET OBbITh CHHTE3HPOBAHO 3a
cuet {2 + 2])-UHKIONPHCOECOHHEHHA alKeHA H XJIOpCYNbGOHWIH3OLHAHA-
Ta; NPR BEPTHKATLHOM pa3feNieHHH NOAODHBIA aHTHOMOTHK MOXHO MO-
NYYHTh KOHACHCaUHelli MMHHA C E€HONATOM 3bHpa.
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Jiurepatypa. Seebach D., Kalinowski H. O., Lubosch W., Renger B., Seuring B. Angew.
Chem. Int. Ed. Engl, 1977, v. 16, p. 264.
Bouffard F. A., Johnston D. B. R., Christensen B. G. J. Org. Chem., 1980,
v. 45, p. 1130.
Cainelli G., Contento M., Giacomini D., Panunzio M. Tetrahedron Lett.,
1985, v. 26, p. 937.

6. H3mMeHenne DeaKLHOHHOCTOCOOHOCTH B pe3yabTaTe
OOpaLLeHNST ONRPHOCTH

TIpEMEHHTENBHO K AAHHOMY CTPYKTYPHOMY ()parMeHTY MOXHO mpe-
BpPaTHTb NOHODHBIA (aKuenTOPHBIA) CHHTOH B aKUENTOPHBIA (n0HOP-
HbIH). PaccMOTpEM B KavyecTBe NIpHMepa anbreruauyio rpynny —CHO,
ABISIOLNYIOCH CHHTOHOM THNa a'. Kaxk[as B3 NpHBENEHHBIX HIXKE IKBH-
BaIEHTHBIX TPYNN npeacraenser cobo#t yxke cuHToH d':

—CH(SR:) —CH(CN)OR —CHOR=PPh; —CH:;NO,

PaccmorpuM Tenepk cTpykTypHbii ¢pparment —H;CCOR (cunton
tuna d?), npr OpPOMHMpOBAaHHH OH [NPEBPAMIACTCH B CHHTOH al
BrCH,COR. 3a cy4eT TPUrOMaNbHBIX YINEPOAHBLIX 4ATOMOB ABOWHHAR
ca3p abC=Ccd sBnsercs DOHOpHOH. IIpH 3NOKCHOMPOBAHMH MEPOKCH-
AoM oOpa3yrolHiics 3MOKCHI NpencTaBisgeT cobod akLenTOPHBIA CHH-
TOH a2, pacKpbiBalolKiics Npu aTake HykJIeoduna ¢ obpazosaHueM co-
ennuenns Buga NuCab—CcdO),

Ewe oaHuM MeTomaoM oOpallleHus NOJAPHOCTH MABIAETCA pEaKLHs
" Hega. ITycts rpynna NO; ClnyXHT 3aMeCcTHTe/IleM IIPH OBOAHON CBA3M,
Toraa atoM C(2) nmo cyMMe BCeX MONSpH3auHOHHBbIX 3hdekToB Eymer
akuenTopoM, a rpynna C=CNO, — akienTopoM THNa a. B Monekyne
R!R?C=NO{" nurporpynna NO{’ nerko OTLIENNAECTCA OBYMS 3KBH-
paneutamu H3;O*) ¢ o06pazoBaHMeM COOTBETCTBYIOLIETO KETOHA
R'R2C=0 (akuentop THna a') u azorHcToit kucnorst HNO:.
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PETPOCUHTETUHECKUN AHANU3

TMocnenusas rnasa 3TON KHHATH NOCBALICHA JIOTHKE KOMIIBIOTEPHOrO
aHaIM3a OPraHHuYecKoro CHHre3a. B 3ToM ciiyyae nesreBoe COeaMHEHHE
CYXXHT KODHEM [epeBa BCEX JIOTHYECKHX MOCTpOeHMmit. 3Had CTOHMOCTb
HCXOAHBIX PEAreHTOB H BBIXOAbI, KOTOPBIE YRaeTcsd JOCTHYL B Te€X HIIH
HHBIX NPOLECCAX, MOXHO BbIOPaTh ONTHMANLHBIA OYTh CHHTE3a.

B naHHOit I'tase Mbl BHOBBL BepHEMCH K OOCYKIEHHIO pAda yXe OlH-
CaHHBIX HaMH BRXHEHILMX peaxLHil, HO Teneph ¢ TOYKH 3PDEHHA DETPO-
CHHTETHYECKOro aHaiM3a.

«

1. OcHoBuble onMpenencHHs U TEPMMHbI

PeTpOCHHTETHYECKHI aHA/JIH3 NO3BONAET HaNTH pAA nyreHd CHHTe3a
eneBoro coeaqHHenua. OH npencrtasasier coboit noruueckuit cUcTeMaTH-
4YeCKHHf aHa/IM3, JAlOWMA BO3MOXHOCTS, JBHrasach B OOpaTHOM Hanpas-
JIECHHH B CHHTETHYECKOM M OOLIEYNOTPEOUTEIBHOM 3HAYEHHH 3TOro Clo-
B3, COCTABHTb HECKONLKO UEMOuYeK nNpeppallienmit, n03BONAIOWMX NOTY-
YHTh H3 KOHEYHOTO MPOMAYKTA MCXOAHBbIE COEOHHEHHA, YYHTBHIBAN HX
CTOMMOCTB, JOCTYNMHOCTh, NPOCTOTY NpOBedcHHs CHHTe3a. Kax npasu-
JI0, B pe3yNbTaTe OPraHHYECKOro CHHTe3a U3 60/ee nmpocThiX peareHTOB
NocjieSOBaTENbHO NOJYYaloT Bce 6onee u Oosee CNoXKHBIE O CTPOEHHIO
coennHednd. I1o3TOMY PETpOCHHTETHYECKMH aHanu3 OOBIMHO COCTOHT B
CUCTEMATHYECKOM H3Y4EHHH BO3IMOXKHOCTEH pPacWICHEHHS MOJIEKYNB! 10
OAHOM HMJIM HECKOJILKHM YIJIEpOI-YINEePOAHbIM CBA3AM. [IpeBpalilieHHs B
PETPOCHHTETHYECKOM aHaNH3e NPUHATO 0003HavyaTh ABOMMON cTpen-
KO#, UTO YKa3biBAET HAa MX FHNOTETHYeCKHH XapakTep.

CHHTOHOM HAa3bIBalOT (GOPMANLHYIO THMOTETHYECKYIO 4acTHLy, 00-
Pa3’oBaBILYIOCA B MPOLIECCE PETPOCHHTETHYECKHX MpeBpallieHuit. B kaye-
CTBe NpHMepa UENEBOTO NMPOAYKTA BblbepeM TaKYi0 MOMEKYRy:

[ (o]
e, &
/
Ph” “‘.r'\(gnz NoEt

by

0 0
iy b Vi

- e

(Ph/ \om> ™ “Hc” okt <H3C okt
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B pesyneTaTe OOHOTO H3 BO3MOXHBEIX pacujeHeHmii o6pa3yroTcs akien-
TopHbI#i cuHTOHR Ph~CO*) w ponopusilt cunron (~’H,C—CO—OEt.
Ha npaxTHke coenMHeHne, oOnanaiouiee xopoillel yxonsuieHf rpynno,
Hanpumep Ph—CO—OEt, npeacrasnser co60f akuenTOpPHLIA CHHTOH.
JlosopHbie CHHTOHBI o0pa3yloTcs npM B3aMMOLEHCTBHH OCHOBaHHMA
(EtO'™’) u sTunanerata. TakuM o6pa3oM, peakiMA, PeTPOCHHTETHYe-
CKHlt aHaM3 KOoTOpOoH OBLI TONBLKO YTO NpPHBEACH, NMPEACTABINET CODOM
KoHaeHcaunio Knsiisena.

B CYWIHOCTH CHHTOHBI ABJAIOTCA MHTEpMEAMATAMH, NPHHEMAKOIIH-
MH yYacTHe B AANIbHEHIIMX PeTPOCHHTETHYECKHX MpeoOpa3oBaHHAX.

2. llems» npespalernsi

Bo3MoikeH KaK reTepo/IHTHMEcKMil, TaK H MOMOJIMTHMECKHH pa3phbiB
YIIepOa-yrnepoaHbix ¢Bs3eif. PaccMoTpHM nepBhId M3 HHX, TaK Kak
HMEHHO OH COOTBETCTBYET OOpa3oBaHHIO YIriCpOA-yrIepOOHOH CBA3M
MeXIY OOHOPHBIM H akIenTOpHbIM LeHTpoM. Kpome ToOro, Moxer
MPOHCXOJHUTH COrJIACOBAHHbIN pa3phIB CPa3y HECKONbKMX cBa3zeit C—C,
T. €. 3MeXTPOLUHKNHYECKHE DeaKLMHU.

B npouecce peTpOCHHTETHYECKOro aHanH3a He cieAyeT Takxke 3a0sI-
BaTh O BO3MOXHOCTH OOpa3oBsHMR cBf3ed, COOTBETCTBYIOIUMX IIpH
NPOBEEHHH CHHTE3a peaklMsM pacnaga: OKHCjeHHe 1,2-mMona HoaHo#
KHCNOTOM, 030HOJIA3 ABOHHOHN cBA3M M T. I

Tperps rpynna npeBpaillecHHH COOTBETCTBYET B CHHTETMYECKOM
CMBIC/IE NePerpyIHpoBKaM, MPUBOAKIUHM K HIMEHEHHIO yrjieBogopon-
HOTO cKkenera. Hanpumep, neperpynnuposxa, oOpaTuHas no cMbICny mne-
perpynnupoBke bBekMaHa, NPHBOAHT K OOpa3oOBaHMIO OKCHMOB U3
NaxTaMoB.

DyHKUMOHAIbHbIC TNePErpyYNNHPOBKY [NpEACTaBNAloT cobofi mepe-
rpYNIHPOBKM BHYTPH QYHKHHOHAJILHON rpynibl — 3aMeCTHTENN, — He
3aTparusarollMe yriaesogoponHkelit ckener. K 3Tolf rpynne, Kak npasu-
710, OTHOCATCA pPEaKIIMM 3aMeEIleHMs, OKMCIIEeHHA, BOCCTAHOB/ICHHS, BBE-
OeHHEe 3alMTHOM rpynnbl U e€¢ OTIICIUICHHE. :

W HaxoHel, mocnegHsA rpynna npeBpalleHHil npeacTaenser coboit
BBEN€HHE NH yNajicHHE BCTIOMOrATEBLHOIO 3AMECTHTENN, KOTOpbHi He
OOJKEH NPHCYTCTBOBATb B KOHEWHOM IIPOAYKTE. -
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3. N30anepuaHoBbiil anbaeru

3TO0 CoenHHEHHE MOXHO NOJAYYATE: NPH MOMOIIM PAXA npespaleHutt
(neBnit cronben): peakuMe XHCIOTHOrO rRAPONH3a AUCTAIA, MOJYYCH-
Horo u3 GHcrroauerans (Hg?* ; H20), oxncienuem COOTBETCTBYIOIRETO
nepsuuHoro cmupta (CrO3/H:SO4), BOCCTaHOBNECHHEM HHTPHIIBHON
rpynnsl ¢ DOCHCAYIOIMM THAPOMH3OM (u30-Bu; AlH), ruaponusom
cnoxHoro 3pHpa 10 xapboHOBOH KHCIOTH! ¢ NOCACHYIOUMM BOCCTAHOB-
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JIeHHeM ee B anbaerusl (u30-Buz AlH), ruapoSopupopanneM COEIHHEHHS,
conepkaniero Tpoluylo cBa3b (B:Hs, 3arem H,O2 B ocHOBHOH cpene).

Bropas nenouxa npespaumieHHit (npasbilt cronbeu) ocyiiecTBaseTcs
C HCIOJIL30BaHHEM BCHOMOTaTeNbHOM rpymnbl. KaTandTHyeckoe ruapH-
posanne nso#tnolt ceazu (H:/Pd) wacro npoTekaeT He XeMHOCENIEKTHB-
HO. OT 3¢upHO# rpynnsl MOXHO H36ABHThCH MyTeM TEPMHYECKOTO Ae-
KapOOKCHAMPOBAaHHA NOCAE THAPONH3a B-xkapbomnuHnbHOro 3¢QHpa 1o
KMCITOTB. :

Takum 06pa3zoM, Bce NpUBEAeHHbIE HWKE MOJIEKY/Ibl NMPEACTaBIAIOT
cobol «cocTaBHbIE 4acTH» KOHEYHOrO IMpoaykTa peakumu, Torma B
CBOIO OvYepenNh OHM MOTYT @bIThb LENEBbLIMH COEXMHEHHAMH TPH PETPO-
CHHTETHYECKOM aHaJIM3e.

/k/cooa

F

PaccMOTpHM pa3fAvHbIEe BO3MOXKHLICE BapHaHTbI Pa3phiBa CBA3H B
1eneBoM coeqUHEHHH. PaspeiB cBa3u Mexay atomamu C(1) u C(2) npu-
BOAMT K oOpa3oBaHHI0 (HOPMHIIBHOrO KaTHOHA (H—-C=0)‘f’ H aHMOHA
Me;CH-—CHg". B 3TOM ciyyae M30BAlIEPHAHOBLIA anbIerul MOXHO
nonyuuTs koupeucaudet HCONR; # MeTanoopraHHYeckoro CoenHHe-
Hus Tvna Me;CH—CH;MgBr (peaxumio nposoaar B TI'® npu Hu3kux |
TeMInepaTypax), 3aTeM MPOBOAAT KHCIOTHBIA rHAPONH3 W OTLUENIAIOT |
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Monekyny amiaHa. HNR,;. M0XHO, HaNpOTHB, NPOBOAHUTH KOHIECHCALHIO
KaTHOHHOro cunToHa Me;CH—CH{*’ ¢ annonom (H—C=0)'"), nony-
YaeMBIM HCXOAN H3 METAUIOPraHMueckoro coemmuHeHus Fe(CO)g~.

[o}
A - ok
/'K/CHO P ) H
o
il

)\ + - [N "
-

(+

KpoMme toro, case C(2)/C(3) MOXHO pa3opeaTh ABYMsA cnocobamu.
IepBpii cnoco6 NpHBOIHT X 00pa30BaHHI0O AHHOHHOIO HM3ONPONWILHO-
ro cuitoHa (u30-Pr;Culi) ® xatHoHHoro cumToHa (*’H,C—CHO
(BrCH2—CHO). Ipu BTOpOM cnocobe pacueHEHHA MONEKY/IbI LeIeBo-
rO COeNHMEHHSI OHO MOXET OBITH MONYueHO peakuMeidl MPHCOeTUHEHHS
€HONATA alCTaNbACTHAa (aHHOHHOrO CHHTOHA) K H3onpomunbpomuay
(KaTHOHHOMY CHHTORY).

o}
*’I/CHO = ) -} + M)k H
w

o]
e ) «) * (-))k H

OgHako crmefyeT OTMETHTDb, YTO pacwieHerue CBA3M Mexay C(2) u
C(3) npu crHTele HENEBOre coeHHeHHA Tpebyer 3ammThi KapOOHWIBb-
Ho#t rpynusi. O6Ga HykieodHna, H3OMPOMWI-3aHHOH ¥ €HONAT aueTalibie-
THAA MOTYT B3aHMOICHCTBOBATH XaK ¢ XapOOHMABLHON rpynnol HCXo-
HOrO anbieruja, Tak ¥ C KOHEYHbIM NPONYKTOM.

Cps3b MOXKHO TaKXe pa3opBaTh Mexay aroMamu C(3) n C(4), Toraa
M30BaJIEPHAHOBBIN ATbAECTHA MOXHO MONYYHTHb 1,4-PHCOEAUHEHHEM IO
Muxasmo mermnkynpara (Me;Culi) x akponenny H,C=CH-—CH=0
(TT'®, noHKKeHHas TeMnepartypa, 3aTem obpaborka NH,Cl/H,0).

H

-7 .

o

4, HlecTHuneHHbIe LIHKIbI

CoennneHne, coaepKalliee IUSCTHWICHHbIN YrnepoaMslit LMK/, 0OCO-
OCHHO NMKNIOreKceH, MOXHO TONYYHTh IO PEAKUMH UHKIONPHCOEOHHE-
nun JJunsca—Ansaepa. [na Mmonexynsl, BbIODaHHOH B KauecTBe NMpHMe-
14 3ax. 176
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pa, OBOHHOE pacwieHeHHe INPHBONMT X OOpa3OBaHHIO METWIBHHHI-
KeToHa — aueHoduna U AHEHa — 3aMeElIEHHOro HUHKNOTeKcaameHa-1,3,
cofepiKailero B HHKIEe aTOM a3oTa, NPH KOTOPOM HaXOUHUTCA GeH3unb-
Has rpynna —CH;Ph. )

Ph

NH,
Ph— JL 0
~ ! “/‘K
O NH,

Pl"/\(N/ l N~
o NHZ o NHZ

B 3ToMm cnyuae HeoOXoaMMbl BBelcHHE NOMONHHUTENILHON OBOWHOMN
CBA3H, T. €. apOMATH3ALHA, NO3BOJAIOILAA HepPeHTH K NHPHIHHY, H KBA-
TepHH3aUMA aTOMa a30Ta 3a cueT BBeleHus 3amectutens —CH;Ph. 3a-
MECTHTENb BBOAAT B HEKBATEPHH3OBAaHHbIM NMMPUAMH peakumel ¢ Oen-
3UNraforeHuaoM (peaxuuss MeHIIYTKHHA).

3TOT MeTOA NONYYEHHS IHeCTHWICHHBIX UHMKIOB HCNONB3YIOT [10-
BOJIbHG 4acTO. B ri1. 7 MBI yxe 06CYXAatH perno- W XeMHOCENeKTHB-
HOCTh 3TOro npomecca (peakuusa [unbca—Anbaepa).

Jlureparypa. (CMHTe3 OHUMKIHYECKMX NPOM3BOAHBIX PANA HIOXHHYKITHAWHOB).
Biichi G., Coffen D. L., Kocsis K., Sonnet P. E., Ziegler F. E. 3. Am. Chem.
Soc., 1965, v. 87, p. 2073; 1966, v. 88, p. 3099.

5. Huxnu3zauma no PobGuHcoHy

MycTs UeneBoe coenrMHEHHe (ero eie Ha3bIBalOT KETOHOM Bunau-
na—Muiepa) cooepKHT LIMKIOTeKCeHOH. B 3TOM ciiyuae cnenyer npo-
H3BOJMTb ABOHHOE pacwicHeHHe (onepauMio, o6paTHYIO MO CMbICTY LH-
KIn3auud no PoOuHCOHY), npHBOAdlLiee K 00pa30BaHHIO METUIBHHHIIKE-
TOHA H 2-MeTH/IHHKIOreKCaHaMoHa-1,3.
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HanomuuM, uTO nepBo#t cTaaMell peakiuy HMKIH3aLuKE no PobuHco-
HY SIBNAETCA NpHcoeAHHeHHe Mo Muxa3no, B JaHHOM Clydae NMpHCOen-
HEHHE EHONATA — COMNPSIKEHHOTO0 OCHOBAHHS, COOTBETCTBYIOIIETO IH-
OHY, — K METHNBHHWIKeTOHY. Ha BTOpO# CTaauuM npoMCXOOsT eHOJNH-
3alMA  agOykTa B OCHOBHOM cpeae M TNPHCOEAHHEHHE OOHOPHOM
KOHLI€BOH METHIIEHOBROH I'pYNIIb]l O OAHOMN M3 KAPOOHUNBLHLIX TPYIIT IH-
oHa. Tlocnenusas cTaaHs peakuUMH NpeacTaBiseT cobo# nNerMapatTauMio
TPETHYHOIO COHPTA (KPOTOHHU3ALMIO) C MCNOJIb30BAHHEM INA OTILeIe-
HMs MONeKynsl BOAbI cHcTeMbl POCl; — nrpuaus.

)
Br. ar
\“/b #e'\‘g
(&)

BTopoe ueNieBOe coeqHHEHHE MOXHO NOJYYHTH B Pe3ynbTare paaa
ray6okuMX cTPYKTYpHbIX H3MeHenuli. [lepBoe W3 uuMX npeicraBiseT co-
Golt peTpoaNbLAOCABHYIO KOHAEHCAUHIO. OQHAKO 3aTeM HEeNbis HCNOoMb30-
BaTh pacwieHeHHe, oOpaTHOe MO CMBICNY DeaKUUM NPHUCOCOHHEHHMS MO
Miixasnio, Tak Kax AJs 3TOro He XBaTaeT OAHOTrO aToMa yriepoga. He-
06x0QHMO H3 METHIIKETOHA NONYYHTh BHHHNIOpDOMHR (0OpaTHas peak-
UMA XaTaIH3HPyeTCA TakuMH snextpodunamu, xaxk H*Y, Hg?*). Ero
NOMYYaloT KOHJEHCauMeH TepMOIMHAMU4eCKH HauGonee cTaGHIBHOrO
CHONATA (CONPSKEHHOE OCHOBAHHE, COOTBETCTBYIOLUEE 2-METHIILMKIO-
NeHTaHOHY) H 2,3-nubpoMmnponeHa (OemeBcrOo COeNHHEHHMN, BblIycKae-
MOIC NPOMBIiIEHHOCTBIO).

14*
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6. PeTpoa/baobHAR KOHACHCALIMS

LeneBoe coequteHHe MOXHO NMONYYHTH aJILAOIBHON KOHAEHCALMEH,
OHO COOEepKHT XapakTepHbIi (parMeHT — [Ba aToMa KHCIOpona,
OMH H3 KOTODBIX ABANECTCA TPHrOHaJAbHbIM, a Apyrofi — Terpa’gpuue-
CKHMM, pa3fciicHHbie TpeMsa aToMaMH yriaepoaa. PerpocHuTerHueckuii
AHAIH3 TIPHBOAMT K HEOOXOOHMMOCTH YKa3aHHOTO HHIKE DPacWICHCHHS:

H OH o
2 1
~TNH

JIOHOPOM CIIYXXHT EHONAT-HOH, MOJYYEHHbI M3 anbaeruia, coaepxa-
LIETO NATHL ATOMOB YI/IEPOAa, a akUeNnToOpoM — (opManbherun.

Mo peakuns aMBAONBHOM KOHACHCAUMH MOXHO NOJYYHTH TaKXKe
MHorHe SudyHKUHOHANBHBIE 1,3-3aMelleHHBIE COCAHHEHHA. ANbIOIbHAA
KOHICHCALMA WM NPOTHBONONOXHAA eff MO CMBICIY peakuus (peTpo-
ANBAOBLHAA KOHACHCANMS) PHMEHAIOTCA NPH [OCTPOSHHH MONHLUMKIN-

£

OR

yeckux coeauneHH#, locTapaeMcs BCIIOMHHTD H MEPEYHC/IHTL OCHOB-
Hble CTAOAHH CHHTe3a JoHTHdonena nmo Onnonuepy ¢ TOYKHM 3PEHHA pe-
TPOCHHTETH4ECKOTO aHANH3a (NPHMEPHl M HULIOCTPAllKH CM. B I. 3).

«He cymiecTsyer nayxu Oe3 Boobpaxemms, ¥ HeT HckyccTBa 6e3 daxrtan.
Baaoumup Haboxoe
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IpuBenennsit HUXe NpHMep NpencTaBnseT cobol CHHTEI Xonaena —
CCCKBHTCPNEHA, COAEPXailero dYerhipexwieHHbId uHxn. Yrobunl naittu
NyTh €ro CHHTE3a, PACWICHHMM MOJIEKY/ly NO CBR3H, OTMCUEHHOMN 3BE3-
noukofi. MBI NOJIyYHM CHCTEMY, COCTOSRLIYIO H3 ABYX YUC-COUNICHEHHBIX
IWECTHYICHHBIX [HKIIOB.

o -

B nanuoM cnyvae 6p10 OBl BeChbMa 3aMAH4YMBO MPOBECTH 3TOT CHH-
Te3, HCXOAA M3 YUC-OEKATIOHA, COAEPKALLCrO NOHOPHbIA H akuenTOpPHbIH
(cBa3aHBbIA ¢ yxonsuue# rpymnnof# X) ueHTpol. IIpn BHUMATENbLHOM pac-
CMOTPEHHH MOJeKyNbl BHAHO, 4TO 06a HEHTpa pacmoNoXeHbl 6nm3Ko
ApYT OT Apyra H MOTYT MexXAy cobOo#t B3aumopeficTBOBaTh. 3aTeMm He-
o0xomHMO B LMKI, DPACTIONOXEHHbIH CleBa, BBECTH BCNOMOIATEALHYHO
rpynny, No3BOAAIONIYIO CO3AATH JOHODHBIM uLEHTp, HanpuMep Kapbo-
HMJIBHYIO, CHOMHM3alMA KOTOpPOM nNpoTexana Onl PErHOCENEXTHBHO.

" [Ipu B3auMoaeHCcTBHH Yuc-pexanona ¢  HOHMCHI-aHHOHOM
H3C—S(0)—CH{ ™’ B numeTuncynsdoxchae upu 75 °C NpOHCXOAHT 1H-
KMu3auusa ¢ obpa’zoBaHHEM TPHUHKIMYECKOTO MPOOYKTA. 3Ta peakuHs
npeacTaBnser coboff KIOUEBYIO CTafHIO CHHTe3a KomaeHa. OTMeTHM
TaKkKe, UTO CaM YUC-AEKATIOH MONYYAlOT AEBATHCTANHAHBIM CHHTE3OM,
Hexoas U3 xeToHa Beftnanpa—Mumepa, 0 XOTOPOM YXe YNOMHHANOCHh
B OpeasbInyiueM pasaene.
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Jiureparypa. Heathcock C. H. ). Am. Chem. Soc, 1966, v. 88, p. 4111.
Heathcock C. H., Badger R. A., Patterson J. W. J. Am. Chem. Soc., 1967,
v. 89, p. 4133,

7. JIOCTHIKEHME PErHOCeSIeKTHBHOCTM 32 CYET BBeleHHs
BCIIOMOTATENLHOH XAPGOKCHAATHON PYNNbLI

OcobeHHOCTb monyueHMs 1,4-THKETOHA COCTOMT B TOM, YTO PETPO-
CHHTETHUYECKHI aHANIH3 c/leAyeT HAYHHATHL C BBEACHHA BCIOMOTATEIbHON
rpynnsl —COOEt. KmoueBost craauelt npouecca, MPOBOAHMOIO cornac-
HO MNPpHBENEHHONA HHXE CXeMe, SB/IACTCA KOHACHCALUA EHOJNAT-HOHa,
OCHOBAHHA, CONPSYKEHHOIO C AHETOYKCYCHbIM 3pHpOM (OeureBbI KOM-
MEpUECKHit NpOAYKT), H OpoMHaa, NMonyyeHHoro OpOMHpOBaHHMEM Me-
THI-mMpem-6y THIKETOHA, TAKXKe ABAAIOLWIErocs NMPOOAKHBIM PEareHTOM.

7 "0
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H36pas 3TOT OKONBHBIA IyTh, HAM YAACTCA PE3KO COKPATHTDH KOJIH-
yecTBO NOBGOYMBIX NMPOAYKTOB Onarogaps TOMY, YTO Mbl MOXEM HCIO-
nb3oBaTh cnaboe ocHoBauMeE ANA NoNy4YeHUn eHonsTta. [Ipu ucnonsiosa-
HHH €HONATA aHeTOHa ClelyeT NPHMEHATH CHJIbHOC OCHOBAaHHE, KOTO-
poe eHOJMH3IYeT Takke M OPDOMKETOH, YTO NPHBOAHT K 06pa3zoBaHHIO
GosbIioro KonudecTBa NoOOUYHBIX NPOAYKTOB (HanpHMEpP, B pe3ynbTare
xoHaeHcauuyd Knsadizena no cnoxuno3duphHoit rpynmne).

Hawm ocraercs nHlIp YOANHTH BCIOMOTaTeNbHYIO IPYNNy NyTeM ruj-
pPO/IH3a ¢ MOCHEAYIOUHM TEPMHUYECKHM AeKapOOKCHIMPOBaHHEM.

«Hayka OBMKETCR, HO OuCHb, OUYCHB MEIUICHHO, BPEMEtHAMH NONIKCM».
Anvgped Tennucon. Locksley Hall (1842).
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IlycTh HeneBbIM BELIECTBOM SABJIAETCH H3IOKIOBEH — COCAMHEHHE,
conepxaulee AeBATHWICHRbIH uMKA Cy. HToObB! Nerve npencraButh cebe
Ty MOJIEKYNy, NpUBEHEHB! JBE €€ NPOEKIHH. MeTHIINKIONEHTEH ABNs-
eTCA aHaJioroM IMKIONEHTAaHOHA, TaK Kak IepBBI MoxeT ObITh NOMy-
YeH H3 BTOPOro peakuyell NPHCOCIHHEHNS METWIIMTHA ¢ NOCACAYIOUIHM
OTLUENNEHHEM MOJIEKYNIB! BOABI OT TPETHYHOTO CIHApTa.

——— B

EtO0OC

{=)

Et00C COOEt
(o] O

LIMKNoneHTaHOH B CBOKO OUEpelbh MOXHO [OJIYYHTh PaCuNCHEHHEM,
KaK [IOKa3aHO Ha DHCYHKe, T. €. peaxuueit 1,4-npucoeauneHusn no Muxa-
amo0. HawiyylimM JOHODPHBIM HEHTPOM, CBA3AaHHBIM CO BCIIOMOTraTellb-
HOMt kapOoHWNbHON rpynmo#t, sensercs eHonat. C uensio NOOHTHCA pe-
THOCENIEKTHBHOCTH, T. €. H306exaThs Toro, urobni 0be MeTHIIEHOBbIE
rpynnel, Baxoadmuecs no obe cTOpoHb! oT Xapbouuna, o6pa3oBbIBaIM
COOTBETCTBYIOLIHE EHOMATHI, KaXIbllf M3 KOTOPBIX CnocobeH B3aHMoO-
eifcTBOBAaTh ¢ UHKIONEHTEHOHOM, HCHIOML3YIOT BCIIOMOIaTebHYIO Kap-
6oxcunatryro rpynny. ITocne 3aBeplueHHA KIIO4eBOM CTafHH Npexiae
BCero cneayer u3baBHThCH OT BCMOMOraTenbHol kapbokcHnaTHOM rpym-
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el (—COOEt — —COOH — CO»), a 3aTeM OT KETOHHOH rpyumnsl; ¢
ITOH HeNbIO NOMYNAaIOT THAPA3OH H 06pabaThIBalOT ero mpem-6yTuna-
ToM Kamum: (C=0 — C=N-—-NH; — CH;).

Jiurepatypa. Baraidi P G., Barco A., Benetti S., Pollini G. P, Simoni D. Tetrahedron
Lett., 1983, v. 24, p. 5669.

8. AKTHRAIMS 32 CYET PACKPLITMR MRAJbIX LMKIOB

PeTpOCHHTETHUYCCKMA aHANIU3 MO3BOMAET COeNaTh BhIGOp Mexay pas-
JIHYHLIMH TIYTAMH CHHTE3a TOrO HJIH HHOTO coeauHeHHa. B aToM ciyuae
XMMHK pacrnosiaraer nceft ueéobxommumoit Hexonuol uadgopmanmeit. Kom-
NBIOTEP CHCTEMATHYECKH NepeOHDaeT BCE pacylicHeHHA H nyTH obpaso-
‘BRHHA BCEX CB3elt, onpoOyer Bce pasymMHbI¢ GYHKUHOHANLHBLIC NpPEBPa-
LICHHS H 3aTEM BbIRaeT He TONBbKO CIHCOK BCEX BO3IMOMNHBIX MCXOAHBIX
peareHTOB,  HO H CONEpXalltdeci B €ro NaMsTH BBIXOAbI péakuufi Ha
BCEX APOMEXYTOUHBIX CTAOMAX, a Takke NpeRocTaBiaseT HHpopMalHiO
O NPOU3BORHMBIX NPOMBIULTEHHOCTHIO pearenTax ® UX croumocra. Ta-
KHM .00pa3oM, XHMHK MOXET OLIEHHTh CTOHMOCTb COCIHHCHHS, KOTOPOE
OH coOupaeTcs CHHTe3HpoBaTh. ONHAKO OKOHYATENBHOC DEUICHHE OH
MOXeT NPHHHMATH C Y4€TOM OPHTHHANBHOCTH TOr0 HIIH HWHOIO MpeBpa-
IIEHHA, a TaKXKe NPOCTOThI BCeH CXEMbl CHHTE3a B LIEJIOM.

< & o

HO
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Bo3MOXHO, YTO OOHA HJIH HeCKONbLKO cTanuit peakuuu OyRyT ocra-
BaTbhCA TPYAHOBRINOJHHMBIMH. B 3TOM cllydae XHMHKH 4acTo npudera-
10T K NMOMOLUH akTHBAURH {(cM. ra. 6). B pamMxax zaHHOro Xypca Mbl
PacCMOTDHM OJHMH M3 HaubGolee NpocTHIX H HauboNee 4acTo MpUMEHsAE-
MbBIX METOAOB — PAaCKPBITHE MAllBIX UMKIOB, — ABJIsrommiica ABUXY-
wel cHNol MHOTMX peakmmil, KOTOpble MHaue He HMenu OBl MecTa.

INpumep naer Ham cama npupona. B 6MocHHTe3e cTepOHAOB, KOTO-
phIif NPOMCXOANT B MHKPOCOMAX NEYEHH, MHOTOKpAaTHAA HHKIH3IALUA
MOKCHCKBAJICHA — MNPCALICCTBCHHHKA JIAHOCTCPpHHA, IIpeBPAINAIOLIErOCH
B XOJIeCTEPHMH, — HHHIEMDYETCcs peaxumell packphITUS IMOKCHAA 3a CueT
bepmeHTaTHBHOR dHKCAUHH 371eXTPOGHNBHOR rpynnbl Ha aTOMeE KHC-
nopoja.

IMpuBenenHoe HMXKE HA CXeMe peakUMH LeneBoe CoedWHEHHe, Ka3a-
A0CL Obi, HMeeT BecbMa MNpocToe CcTpoeHHe. OHO, OAHAKO, ABAAETCA
CNOXHBIM CO CTEPEOXHMMUYECKO TOYKH 3DEHHA, TaK KakK COHEPXKHT TpH
COCeIHHX ACHMMETDPHUYECKHX LEHTpa, MMEIOUIME MPAHC,MPaKc-KoOHbH-
TrYpauMIo, @ priori BecbMa yaadHyio. Tak Kak 3TO COeMHCHHE OTHOCHT-
CR K TPeTHYHBIM CIHPTAM, ero MOXHO OpU10 GBI MonydaTs, HCNONBL3YS
INOKCHOHBIA LMK, O aHANOTHH ¢ 6HOCHHTE30M cTeponnos. IIpu 3ToMm
neobxoaumMo, 4yToOBbl B 3NMOKCHAE H3HAYANBHO NPHCYTCTBOBANA 3QUpHas
rpynna, TOrga NpH PacKpbITHH 3MOKCHAHOTO LHKIA HYKNeO(HIOM no-
cnegHut HaxoOuncas Obl B MPanc-MONOXKEHHH NpPH aTake, a ob6pa3oBas-

b,.COOMe

)—OH

-

15 3ak. 178
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IUHACA OKCHA HMen 6wl mpauc-xondpurypaumio. IloaToMmy pasymsee uc-
NOMBL30BATL APYro# Mannifl udkn, nogoOueilt 3noxcuay. Biaumoneict-
pue MerwiaT-HoHa (R=CHj) ¢ yxa3aHHBIM UMKIONPONAHOM HPHBOAMT
X o6pa3zoBaHHIO LENeBOro coegnHeHuA. [ogo6HbI UMKIONPONAaHOH, He-
YCTONYHBOE U B3PhIBOONACHOE COCHHECHHE, MOXKHO MOJYYHTH B PElyiib-
TaTe Neperpynnuposxu Gasopckoro (Cyxenne WAKIA B pe3ynbTaTe pac-
KDBITHS HANPAXKCHHOrO 3MOKcKAa). CaM 3NOKCHA JIETKO NOAYMHTBL M3
PHPONHOTO COeAHHEHHA NyJeroHa, obpaboTas ero m-xJopHagbeH3ol-
HO# kucnorofi. KpoMe Toro, nyjieron nemieB H MposABJIACT BHICOKYIO pe-
HOCENIEKTHBHOCTh B PEaKlHM NeperpynnupoBku PaBopCcKoro, Tak Kak
npeacTasnseT cobolt KeToH, HMEIOWHH TONMBKO OAWH aTOM Yrjepoga,
cnocobubit K eHonuianmu. O6pa3jopanme 3MOKCHIA C HAaMMEHEE NpPO-
CTPaHCTBEHHO-3aTPYACHHON CTOPOHB! NIPOHCXOAUT C BLICOKON CENEKTHB-
HOCTBIO, AaX€ €CJIH OTBETCTBCHHAA 34 3TO MCTHIIbHAA rpynna HECKOb-
ko ypaneHa. CneoyeT TakkKe OTMETHTb, YTO MPM 3MOKCHIHDOBAHHM
C=C-cBA3H B MyJIETOHE NPOHUCXOOHT OOpalleHHe HONSPHOCTH.

Jiureparypa. Cavill G. W. K., Hall C. D. Tetrahedron, 1967, v. 23, p. 1119.

IpHBeneHHOe HHXKE LENIEBOE COCOQHHEHHE JIETKO CHHTE3HPYETCA my-
TeM KaTaTH3HpyeMol kucioTaMu JIsloHca THna ¢ropuaa 6opa peaxuuu
CY)KEHHA LMKNA, 3HEPTHA /A8 KOTOPOH MOXET ObIThL NMONYUEHA 3a CYeT
PACKpBITHA 3NOKCHOHOro HMkna. Takum obpa3oM, nns CHHTE3a LMNepe-
IOHA HCNONb3yeTcsd KapboKaTHOHHAaA neperpynnMpoBKa.

=
4
%o | S~

B naHHOM ciiy4yae Mbl CTaJKHBaeMCs ¢ JOCTATOYHO Cephe3HOH mpo-
6n1eMolt perHoceneKTHBHOCTH PACKPLITHSA 3MOKCHOHOTO LHK/A HYK/€o-
dunoM. B nogasnstomeM OONBUIMHCTBE CIYYAEB PACKPhITHE IMOKCHAHO-
ro uMKIa B OCHOBHOM cpelle OTHOCHTCA K Sy2-peaxkuysM, MPOTEKAIOUIHM
MO CTepPeOXMMHMYECKHM KOHTpoJIeM. B 1aHHOM pa3sjiesie MbI NpHBEICM
OBa METOAA perHOXMMHYecKoro KoHTpond. Ilepssift cnocob 3akmovaer-
CA B HCNOJIL3OBAHUH akienTopHo#f rpynnel A. Kucnopona snoxcuaa ss-
NAeTcd nyvmiedt yxoasuiedft rpynmnoi, eCliM OH OCTAeTCR CBA3AHHLIM C
aTOMOM yriepona, NpHd KOTODOM HaXOANTCH aklenTOpHLIA 3amMecTH-
Teb, MOMOraloWuit cTabuNIN3UPOBaTh OTPHLUATENBHBIR 3apiAa Ha KHC-
nopone.




Pempocunmemuecxui ananus 219

Bropoe peuienHe npobneMbl ABAAETCA FeOMETPHYECKHM: BHYTDHUMO-
NeKyspHas HyKneoQunpHas aTaka oOecneyHBaeT NMpeKpacHbIA peruoxu-
MHYECKMHl KOHTPONb DACKPbITHA 3MOKCHAA.

‘ ov |F
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«OH 0Ka3biBAN Ha CBOErO XO3fWHA NOCTOSHHOC BIMAHHE, KOTOPOC CTAN0 ¥ OKOHYa-
TENbHO MPOAYMAHHBIM H OCTDBIM, MHTAACE 3ABHCTHIO H MPCIPCHHEM).

Anexcanop Apuy. HeBuHHbiC TIPCCTYIUICHHA.

Jinteparypa. Hikino H., Suzuki N., Takemoto T. Chem. Pharm. Bull,, 1966, v. 14, p. 1441.
Behrens C. H., Sharpless K. B., Aldrichimica Acta, 1983, v. 16, p. 67.
Minami N, Ko S. 8., Kishi Y. J. Am. Chem. Soc, 1982, v. 104, p. 1109.
Corey E. J. et al. J. Am. Chem. Soc, 1980, v. 102, p. 7986.
Roush W. R., Brown R. J. J. Org. Chem., 1983, v, 48, p. 5093.

PaccMOTpeHHBIH B [JaHHOM rnaBe CHHTe3 KoMaecHa (POBENCHHbIM
npodeccopoM XHUYKOKOM B YHHBepCHTeTe bepiid) npeacrasnseT coboit
€llle OAMH NPHMEP PETPOCHHTETHYECKOrO aHAJIH3a C HCNOJb30BAHHEM
snoxchaos. Eciin HanucaTs GopMyny yuc-gexanoHa, HempeMeHHO obpa-
3YIOIIErocs Ha K/TIOYeBONW CTanMH anbAONbHON KOHAEGHCAUMH, TO Mbl
YBHIMM [IB€ KHC/IOPONICOAEP)KALIME IPYNNBI, HAXONAUIMECA B MPAMC-
NONOXEHHH OTHOCHTEIBHO APYr APYra NMpH COCENHHX YrNepONHbIX aTo-
max. MMeBHO no3TOMy M pORWIACH MIOEd ero CHHTe3Ia, HCXOAA W3 3MOK-
CHOa; OpM ITOM aTdKa MPOMCXOLHT Mo Hamboyiee QOCTYNMHOMY ATOMY
YI1epoRa, 4TO ODecnedHBaEeT DErHOCEJICKTHBHOCTH AAHHOTO Npouecca.
‘Yrobul u3bexaTs HYKICODHNEHON aTakM 3MOKCHAA MO KapOOHMNMLHOM
rpynne UMKIOTEKCAaHOHA, HEOOXOAMMO ee 3alUMTHTb. JTO BechbMa 3¢-
dexTHBHO, KOT[a YeTHIPEXCTAIAMMHBIN CHHTE3 HAYMHAIOT C MNOJIyYyeHus
3NOKCHAA, HCXOAN H3 KeTOHA Belinanaa—MHuiuepa npu NOMOIUH M-
XJI0pHaAGeH30MHON KUCTOTEI.

16*
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«4.01, YTeepxaeHue npenctaBnner coboll oTpaxkeHMe peasibHOCTH. [lpennonoxeHue —
310 orobpaxeHHe TOH peanbHOCTH, kaxoR Mbl ec cebe mpeacrabnsem.
4.024. T[IOHATH YTBEPXKACHAC — 3HAYMT Y3IHATHL, YTO NPOH3OMUIO, €C/IH, KOHEYHO, YT-
BepxnaeHHe Obino BepHbiM. ([IpeanoniodkeHHe TakkKe MOXHO TOHATh, He 3Hag,
BepHO AM 0HO.) Ero nosuMaciub, KOraa NOHATHBLI BCE YACTH, COCTABMIOLIME
NpeanonoKeHKe.
6.1251. AiMeHHO NO3TOMY B HEM HE MOXET CONEPXAaTbCA HHKaKHX JIOTHYECKHX pac-
XOXKOCHAN .
J1. Bummeernuimeiix.
Jloruko-pwocodckul TpaxTaT.

9. JlakTOMBI

JlakxToH, oOnamaowuii ABYMSA KHMCIOPOACOAEDXAUMMH QYHKIMO-
HAJILHBIMH IpynnaMH — CIHPTOBOH H KMCJIIOTHOR, — HHTEpEeCeH ¢ ABYX
TovueK 3peHHs. COHPTOBYIO I'PYNNy, NPEABAPMTENILHO NPO3TEPHGHLMPO-
BaB, MOXXHO 3aMECTHTh Ha pPAA APYrHX GYHKUMOHANBHBIX Ipynn HIH
OKHC/THTh; KapOOKCHIIBHYIO IDYNIY MOXHO BOCCTaHOBHTD [0 albIerua-
HOM HIH NEepBHYHON cNHPTOBOK rpynnsl. OgHaKko FaHOONLIUHA HHTEpec
3TH CO€AMHEHHA BBI3BIBAIOT IOTOMY, YTO C OOHOH H TOH X€ CTOpPOMBI
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MOJNeKy/bl HaxoaaTca aBa 3aMectutens — OH u COOH, —uto Ha3bl-
BAalOT CTePEOXHMMHMECKOH# 38LUMTO#R.

ITepBuilt MpUMeEP WIMIIOCTPHPYET CTEPECOXMMHYECKHA KOHTDOMb, KO-
TOpbili 06ecneynBalOT NakTOHBL. llenepoe coenunenne obnanaeT Tpems
aCUMMETPHYECKHKMH ATOMAMH YrI€poaa, NpHYeM KaXAbId M3 HHX He AB-
JiIsieTCA TPMrOHANBLHLIM, Kak B IMKIONeHTeHe. Taxne acHMMeTpuYecKHe
UEHTPHl YAACTCA NOAYYHTH THAPOIM3OM IGKTOHOB. CaM JIaKTOH MOXKHO
NOJIYUHTh NeperpynnupoBkoit baliepa—Bunnurepa: xucrmopos npHco-
EIHHACTCH, KaK II0OKalaHO Ha CXeMe peakilMH, a HaHbo/ee 3aMelueHHbIH
aToM yraepoaa (B nasHom cayvae C(1) HopSopHeHOHa) MpeANnOYTHTENb-
HO MHrpHpyeT. BHUHKIHYECKHH KETOH BO BTOPOM NpPHMEpe MOXHO I1O0-
ny4dTh Mo peakund Jdanbca—Ansaepa. Luxinonentaauern, cogepxauui
CIOXHO3(UPHYIO TpYnmy, B3aHMOJEHCTBYET ¢ XIOPAKPHIOHMTPHIIOM.
3ateM NPOBONAT THAPONH3 MONYYEHHOTO XJOPDUHAHTHADHHA. 2Ta Ue-
TIOMKa MpeBpallieHMii, CTOMbL KpacuBas M NpoCTas, npeacraeiseT coboif
YacTh KJTACCHYECKOrO0 CHHTE3a NMPOCTATJIAHOHMHOB, OTKphITOro Kopu.
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Jiwreparypa. Corey E. J, Weinshenker N. M., Schaaf T. K., Huber W. J. Am. Chem.
Soc., 1969, v. 91, p. 5675.
Caton M. P L. Tetrahedron, 1979, v. 35, p. 2705.

Q

Bolaenensblt Huke paMkod anupaTHyeckuit GparMeHT MOJIEKYIb
HCIIONB3YIOT ANSA MOCTPOCHHA BaXHOIQ NPHPOAHOTO COEXHHEHHA —
KanbUMMHHA. OHO COMEPKHUT HE MEHEe UCTHIDEX ACHMMETPHYECKMX aTo-
MOB Yriepulda, T. €. HeoOXOOHMO CeNeKTHBHO NOMYMHTh OAMH H3 64 -
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BO3MOXHBIX H30MEpOB. BecbMa noaxomsiniel I 3TOrO ABJIAETCA Deak-
uua Bailiepa—Bunnurepa, nayiias ¢ coXxpaHeHueM XOHOHrypaumu.
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Hcxons M3 [eneporo COCAHHEHMA, Mb! NEPEXOAHM OT HEPBHYHOro
CIMPTa K XapOOHOBOM KHCNHOTE (OKMCIICHHES B PETPOCHHTETHUECKOM
CMBICNIE), KOTOPYIO MOXHO NPEBPAaTHTh B JIAKTOH NPH NOMOLIH BTODHY-
Horo cnupra. CneaylolmMM 11aroM B LENOYKe PETPOCAHTCTHYECKHX NIpe-
BpallCHHH ABNSCTCA aNKMIHPOBAHHE TaKTOHA B a-NOJIONKEHHE K Kapbo-
HWILHOH rpymrne ¢ HaHMcHES NPOCTPAHCTBECHHO-3ATPYIHHEHHON CTopo-
Hpl. CaM IUeCTHWICHHBIA /JAKTOH NONYYAIOT PErsoCeleXTHBHBIM
OKHCJICHHEM UMKJIONEHTaHOHAa no Balftepy—Bunnurepy (IpH noMomM M-
x1opHaa6en30fHOM KHCITOTH). 1IHK/IONEHTAHOH B CBOIO OYEpElh MOXHO
MOJNIYYHTh OKHCJICHHEM LMKMONCHTAHOJIA (KOMIUIEKC XpOMOBOrO dHTH-
Opuoa ¢ nmapHauHOM). [locnenuuit mosydaercs NpH THAPOJM3e NATH-
YICHHOrO JIAKTOHA, TakKe NPOAIKHIHPOBAHHOIO B a-TIOIOXKEHHE K kap-
GormwibHO#l rpynme. TIATUMNCHHBIN JTAKTOH OLIN CHHTE3HPOBAH TaKKe
no peaximd Baitepa—Buiuturepa, HCXOAA M3 CUH-T-MeTHIHOPOOpDHEH-S-
OHa-2 ¢ mocaenyiouell neperpynnuposkolf, xaranusupyemolt BF;-Et;0.
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EcTh HEUYTO 3axXBaTHIBAIOLICE B MHOTOCTANHIHBIX CHHTE3axX, COCTON-
X M3 peaknuit Baftepa—Bunnurepa ¢ COXpaHeHHEM CTEDEOXMMHYEC-
Xofi KoHGHrypalmHH XHpPajibHBIX LEHTPOB,

Jiuteparypa. Martinez G. R., Grieco P A., Williams E., Kanai K., Srinivasan C. V.
J. Am. Chem. Soc, 1982, v. 104, p. 1436.

10. TloBbHlleHHEe CUMMETDHH

B 3axnioueHHe 3Toif rnaBel chopMynHpyeM eule OAHO NPABHIO, KO-
TOpOe MOXKET OKa3aThcs MOJIE3HBIM. B kauecTBe NMpHMeEpa PAacCMOTPHM
OyTHNrAHOKCHIAT. PeTPOCHHTETHYCCKHA aHaM3 CleOyeT HAYHHATL C
CHMMCTDH3allHH MOJeKy/sl, T. €. ¢ 6yTuadymapara aax &yTHIMANEATA
(Ha cxeMe He moKa3aH). LleneBoe coenuHeHHe MOXHO NOJIYUHTH DEaKiy-
el 030HONHM3a WKW OKMUCIEHHEM 1,2-FTHKONA NEPHONATOM C TMOCREexylo-

IHM pPacCUICNICHHEM.
OIOW
o

«MaTeMaTUKH B CBOUX DacCYXACHHAX RONPOCTY ONHPAIOTCA Ha HECKOJNBKO HeJoKa-
3aHHBIX JONYLICHBH: NOCTYNATOB H aKCHOM, CYMTas MX afexBaTHhM¥. OHH HaM Xa-
MKYTCA OYCBHARMIMH, H MBI JICTKO NIPHHAMACM HX, DaBHO KaK H HEKOTODBIC JIOTHYECKH
BbLITCKAIOLLHE H3 HHX BHIBOABI. MaTeMaTHKa B HEKOTOPOM CMBICHC ABIAECTCH «yM-
CTBCHHOI» HAYXOil; OHa ONMHPAETCA HA 3aKOHBI YENOBEYECKOro Paccyika. JTo B CyIl-
HOCTH JIOTHKA B YHCTOM BHOC.
B ecTeCTBEHHBIX HayKax MBI CTapacMcA NPHEMEHHTH TY NOrHKY, KOTOpas HaXONMT-
CR B HallleM COIHAHHM, ¥ HANleeMCH BCTPETHTH TY XKC JIOTHKY B NPHPOAE; CHOKHOCTH
JAKITIONAETCA B TOM, 9TO5B! HARTH OTUPABHYIO TOUKY 1/ NEAYKTHBHOTO METOIa No-
CTPOCHHA paccyXaeRnit, H60 HalWlc CO3HAHHE XOPOIO BOCIPHHHMACT TONBKO NEAYK-
THBHBIE PacCYXICHHA».
Claude Bernard, 3amucxu [Cahier de Notes (1850—1860), Grmek, ed.,
Gallimard, Paris, 1965, p. 139].



NOCNECNOBUE

Ipy nanvcauuH HacTOALEd KHHIH aBTOP PYKOBOACTBOBANCA IBYMHA
NPHHUMOAMM: ClleJlaTh KypC AOCTATOYHO pa3HooOpa3HBIM, OTKpbIBas
KaKk MOXHO 6onpllie acleKTOB COBPEMEHHOR OpraHH4eckoll XMMHH, H B
TO € BpeMsA OCTAHOBHTHCH JIHIIL Ha TNAaBHOM, TaKk Kak [aHHAA KHHra
ABNAETCs 0a30BBIM KYPCOM OPraHH4ecKolt XHMHM.

V yKTaTens MOXET BO3HHKHYTD XelaHne 6onee noapobHo paccMoT-
PEThL T€ MM HHBIE PeaKiHH, H3YMHTh HEKOTOpbIe pa3fesibl. ABTOP MO-
XeT NPEANOXKHTh UM PAR NMOJIE3HBIX KHHT (CNHCOK NPWIAraercsa), OOHa-
KO HAWJIYYUIMM 00pa3oM Bce HOBOE, YTO NPOMCXOAMT B XHMHH, 0TOOpa-
*Kaer mepuonudeckoe wiamaude Journal of American Chemical Society
(JACS). Nonaroxuubl cTaTel, NPOYHTAHHLIX B MOGOM M3 HOMEpPOB,
NO3BOJIMT BaM y3HaTh Oosbiue, weM MoOOH H3 NMEPEYHCIICHHBIX OOMIMX
KYPCOB, H MNMOKaXYT, UTO HeT HHKAKHX NPHHUHNHAILHBIX TPYAHOCTEH,
KOTOphie MOrnu bl BaM INOMeEWATh BKIIOYHTLCA B cepbe3Hylo paborty
B COBPEMEHHON OpraHH4ecKOH XHMMH.
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Cnocobbl HarasgHoro wu3o0pakeHHs

B3rngauTe Ha WITIOCTPALMH B CTAPBIX KHUFAX O XMMHH
W obparsTe BHMMaHMe Ha TO,

Kak H3fHBI JTHHMH

Ha xaprHhkax ¢ xummuueckumu npuGopamun

U cxemamn.

Yyno, xak TaM HapHCOBaHa BOAA,

Ee 1OBEPXHOCTL ¢ MEHHKCOM

(N1aBHO MNPHNOAHMMAIOIIAMCH Y CTEHOK COCyna),
A OT NOBEPXHOCTH BHH3 CJelyer

MHoOXecTBO CTpPOK

M3 ropM3OHTaNBHBIX INTPHXOB,

3a00T/IMBO PACHONOXEHHBIX B CTPOroM MNOpAIKe.
Kaxknas kopkopas HIM De3HHOBas mnpoOouka
lMokazaHa B akKypaTHOM pa3pese.

MoXHo BhaeTh H3HYTDH

JhoOolt cocyn:

Bce 4eTko, 6e3 uckaxkeHHM HIHM MOATEKOB.
MOXHO H3YYHTB KaXXAbili BHTOK

MenHoro 3MeeBHka.

.HapHucoBaHHOoe mjaMs Bcerga, Kak KHUMapHc

Nnu TrOnbnaH paHHUM YTDOM,

A crtpenku B ctuie TIlayna Knes yka3piBaloT
Harmnpasrneunss nmoTokOB XKHAKOCTH HJIH rasa.
Hnorpa accucTenT (Ha DHCYHKE TOJBKO pyka!)
lepxut KonoOy,

A ¢ apyro#i cropoHs! 3a 3THM crneguT (!) Hemwurarowui rnas.



M soT B 20-¢ ronsl

Crano BuirogHee nomewiaTh B 3TH KHHrH ¢ororpadun,
M Bech 1ueeBp MITIOCTPALHA BMHT - IPOIAI.

Teneph yke Ha CTDaHHUAX y4eGHHKa MO XHMHH BHIHIIbL
®oTo, HapuMep, FPOMO3AKMX OHCTH/LIATODPOB
(TTouMmneHHBIX IO TOMY CJAYYalo),

TMOXOXHX Ha KIapHeTLI-YyNOBHMILA, H GaHKH ¢ XHMHKAaTaMH.
(ITo3xe Bce 31O ObOpeno usera.)

HeoxunaHuo

TpyaHo ctrano H M300pa)kaTh, H BOCIPHHHMATh

Booy, CTEKJIO M TeHH.

Bca 3abora, moO-BHAHMOMY, HaNpapjieHa Ha ToO,
IlpaBunpHO NU nagaer CBET,

He cnuiukoM JIH ceKcyanbHa [o3a,

BoinepxaHa Nn¥ AMHHA [aThf HWIH NHIKAKA

Toro, KTO CHAHT 33 MyABTOM BHYNIHTENBHOTO NpPHOOpA.
Bapyr oxa3anochk, YTO BpPeMS CO3NAHHA KHHUIH

Jlerue onpenenuTe HE MO ONHCAHHOW TaM XHMHEH,

A mo mMapkaM aBTOMAIHH H IpHYeckaM Ha ¢oTo.

M npamepHO TOrma xe

Ilenarory crany 3amMeyaTs,

YTO CTYNEHTHI MOYEMY-TO XYXKe YIIPABAAIOTCA

C npocTHIMH XMMHYECKHAMH ONbITaMH. -

Poand Xogman {Gaps and Verges)]
(ITepesoa A. B. XauosHa)
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KAPBOHUNBHASA TPYNNA.
PEAKUMU NMPUCOEANHEHUA
n NPUCOEANHEHUA—OPATMEHTALUU

1. XumMuueckoe «opyKue» HaCeKOMBIX

Ilpu nananenHn MypaBpeB Ha CODOKOHOXKY Apheloria corrugata no-
CIeAHAs BbLIIENAET 3alUMTHBIA cekpeT, 6oraTniif MaHIENOHHTPHIIOM.
3TOT cekpeT COAEPXHT Takke PepMeHT, KOTOPBIH IAIpOIH3YyeT MaHde-'
NOHHTPHA ¢ ofpasoBaHueM OeH3anblernia U HAHOBOAODOLA:

Ph
| Ph
_-OH ~
C-- —————> t=0 + HCN
TN " n/
CN
TakuM 06pa3oM, HOAYYAETCHA, YTO COPOKOHOXKKA, 3aIlMILNANCh, AeACTBY-
€T Ha arpeccopa CHHHJILHOR KHCJIOTOI! »

2. BHOJOrHuecKkas AKTMBHOCTh M XMPAJbHOCThH

O6Liece NMpaBHAO COCTOHT B TOM, YTO €CJIH MOMEKYIApHAas CHCTEMA
XHpajibHA W, CIEAOBATENBHO, MOXET CYIECTBOBaTb B BHAE OBYX JHAH-
THOMEPOB, TO JIMILL ONMH H3 HUX oOnajaeT OMONOrnYeckoil akTHBHOC-
Tblo. JeficTBUTENBLHO, GONMBUIMHCTEO PELENTOPOB MpeacTaBnseT coboi
6enkn (HanpuMep, GepMEHTHI), # XHPANbLHBIA CBA3BIBAIOILNUH LEHTD, CO-
OTBETCTBYIOUINA OAHOMY H3 3HaHTHOMEDOB, He NMOAXOAMT LA APYTroro;
pa3HHLA 3/1eCb TaKas e, KaKk NPH HAIeBaHHH Ha JIEBYIO PYKY JIe€BOM
(a He npaBoil) mepyaTKH.

Xora npHpoaa obousHHs H3yueHa eule cnabo, BecekMa BepOATHO,
4TO pelefTOpbl NaXyYHX MOJIEKYN MpeaAcTaBiIsioT cobolt Oenku. Bo Bes-
KOM CJlyyae, OHHM, [O-BHAHMOMY, XHMDaJIbHbi; 3TO TPOABIACTCA B TOM,
4YTO KaXIblH 3HAHTHOMEp HMMeeT CBO# colcTeeHHBIN 3amax. MMeHHO
Tak OOCTOHMT OeNo, HanpuMmep, B C/yYae ABYX 3HAHTHOMEDOB KapBOHA.
O6a’ OHM, KOHEMHO, WMEIOT O/IWHAKOBYIO TEMNEpPaTypy KHNeHAs
(231 °C). (+)-OHaATHOMEp, BpAIAIOWIHA NIOCKOCTh NONAPH3OBAHHOTO
CBeTa BMEBO, HMeeT 3amaxXx MATHI, a (+)-3HaHTHOMEp, BpAlAIOILMIA
NJI0OCKOCTh MONAPH3ALMH BhpaBo, o0lagaeT 3amaxoM, XapaKTepHBIM
ans 3epen Carum carvi, C
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3. [MonyueHue mJEKCHTAaca

Pem u Taaz mnonyvanH METHIMETAKpHWIAT NYTEM CJEAYIOLIMX
peaxiuii.

1. TlpucoenuHeHHeM IHAHOBOAOPOAA K aueToHy npu 40 °C B mnpH-
CYTCTBHH OCHOBHBIX KaTaiaH3aTOPOB, LIenoYeH HiH KapOOHATOB 1ie-
JIOYHBIX METAJIOB, MONYYalOT UHAHTHAPHH:

Hac\ HCN Hac\ - OH

c=0 -’
/ H3C / \C N

H3C

2. TpeBpamaidT LUHAHTMOPHH B CyiIbhaT MeTakpuwiaMuaa npu 80—
140 °C B NpHCYTCTBMH CepHOH KHCIOTHI B KauyeCTBE KaTajH3aTopa.
; CepHas KkuclOTa AerMOpaTMpyeT TPETHYHLIH CIHPT, B pe3ynbTaTe
4Yero HHTPH/I MpEeBpalllacTcd B aMMI!
c CH
& N O H,50, |c| ’
“3C/ ey so~c—

H3C : 6

NHY Hso~

3. He#icteHem Metanna npu 80 °C nmomyuaroT MeTHMAMETAKPHIAT:

CH,
CH, i

c
c + ~  CH,0 ~p_~0CH
HC/ \E,NH3 )HSO‘ _L.H__) ch/ '(;/ E]
0

+ NHHSO,

Ota cTagus npeacrasiser coOOf peakuHio NPHCOEOHHEHHMA-(par-
MEHTALMU 0 KAPOOHUNBHOU rpynne, npMyeM aMMHAK BBICTYNAET B Ka-
yecTBe Hykneodyra (yxoadiias rpynma), a METaHON MABJIAETCA HyKie-
ounom. .

CymMapHas CenexKTHBHOCTH Npoilecca No MeTHJIMETaKpunaTty, pac-
CYHTAHHA’ Ha HCXOOHBIM aueToH, coctaBnser 77% . MeTunmeTrakpunar
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CITY)KHT IJIaBHBIM 00Pa30OM B KayecTBe MOHOMEpPA INPH IMOJIYYEHHH IIeK-

chrnaca:
[
CH —C
2 1 n
.C

G
0 OCH3

OTOT npo3payHblii IMIACTHYECKHH MaTepual olnamaeT 3HaYHTENbHOM
MEXaHHYECKON MPOYHOCTBIO M YCTOHUMBOCTHIC K ACHCTBUIO XMMHUYECKHX
peareHToB. MeTHIMETAKpWIAT HCNOAbL3YIOT TaKXKe NPH CHHTE3e MRO-
rIX COno/MMepOB. MHpPOBOe MPONU3BOACTBO METH/IMETAKpH/IaTa IMPEBbI-
waetr | MIH. T B roa U Oyaetr B JanbHeilieM CYyIIECTBEHHO pacTH. B
1976 r. npousBoacTeo MeTHNMerakpunata B CHIA Bo3pocno, Hanpu-
Mep, Ha 245 000 T.

4. JJOCTYNHOCTL H CENEKTHBHOCTD

Ha npumMepe cHHTe3a LeApO/ia — TPETHMYHOIO TPHUMKIHYECKOTO
CIUPTA TEPIIEHOBOTO PpAlla, COHAEpHKaIIerocs B KEAPOBOM H KHIIAPHCO-
BOM MACNax, NPOWUTIOCTPHDYEM OOHMH OONIME NPHHLMN, 3AKIIOYaNO-
mMiics B cnenylouieM. EcnuM oaHa cTopoHa ABQIHOM cBsA3H (B HaHHOM
clyyae ABOHMHON CBA3M KapOOHWIBHOM Ipynnbl) 3KpaHMpoBaHa (30ech —
OOHOH M3 OBYX METHMIBHBIX I'DYNN IIPH 4e€TBEPTHYHOM aTOMeE yIjIepoaa),
TO aTaka METHWUIHTHEM B KayecTBe Hyk/Ieopuna BO3IMOXHA JIMUIbL IO
OPYroMy, MOJHOCTbIO OTKPBITOMY KOHIY ABOWHOH CBf3H. Takoe cTepe-
ocnenudHYecKoe NPHCOCTUHEHHE METH/UTHTHA H TIOCNIENYIOUWMA KHCAOT-
HbIH ruaponu3 ¢ 3amMenoi Li* va H* npusoasT x nenpony. Taxas Tak-

Meli_ HE
OH

(8]
CH3

THKa HMeeT oOLIee 3HaYeHHe MIA CENeKTHBHOro GTOKHPOBaHHA OOHOM
U3 CTOPOH NABOHHOM 3TUNEeHOBOH cBA3M C=C unu OBONHOU CBA3M Kap-
6onunbHOR rpynmel C=O0O. [lna 3TOro cjiedyer Mo BO3MOXHOCTH
HCNONB30BaTh HAIMYME NONOJHHUTENbHON o0beMHCTON Tpynnbi, KOTO-
PYIO BMOC/IEACTBHH MOXHO YHAJIHTh.

Jlutepatypa. (Cunfez ueapona) Stork G., Clarke F. H. J. Am. Chem. Sor 1955,
v. 77, p. 1072; 1961, v. 83, p. 3114,
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5. Buoxumarveckas poab ocuosavuil llIndda

MpHcoenuHenne aMHHAa K KAapOOHWIBHON Ipynme C NOCIeayOLuM
OTLUEIVIeHHEeM MOJIEKYJIbl BOAbI TIPHBOAUT K UMHHAM, KOTOpble Ha3bIBa-
10T TakXKe «ocHoBaHHamu luddar. )

ITockonbky ocHoBanue llIndda obpasyerca uepes pan mocienosa-
TeNbHBIX PaBHOBECHBIX CTaIMH, TO BeCh 3TOT npolecc oOpaTum. B Guo-
XHMHYECKHX IMpoueccax 3TO OOCTOATENLCTBO 4aCTO BeCbMa BaXKHO.

/H
o) e o
10 ¢ 1
/C\ -« I al - ’,f‘c\..
( ,7C\agl/H NHRQ
HoNR '
e gl
H\g)/H
-H,0
e T
- \’5*)/2 L~
| "/ NHR
H
e
\c/
I
N
~r

OcHopauus Miupda ywacTByIOT B rmuKonmse (OelicTsHE aNbAONa3bl), B
6nocuHTe3e TpHNTO(GAHA HCXOOS M3 HHAONA M CEpHHA, NPH CBA3ILIBAHHM
PEeTHHAMA C ONCHHOM (MEXaHH3M 3DEHHA), 4 TakKe B PCAKIHH TPaHC-
aMHHA3LI. |

INocnenHiol0 H3 NEPEMHCICHHBIX Bbillle peaxuuit paccMOTpAM Oonee
nonpobHO BBHAY €c HCTOPMYECKOM 3HAYMMOCTH, Tak Kak 3To 6mu1 nep-
BB cmyvalt ycTaHOBNCHHA MexaHH3Ma AclicTeus depMenTa B poiM Ko-
tdepmenTa (pabora Bhinonuesa B 1945 r. 8 Mockpe moA pYKOBOACTBOM
A. E. Bpaynmireitna). KopepMmeHT, xoTophlff Ha3bIBaeTci Takke Npo-
CTETHYCCKOR rIpynmoi, He BXOAHT B COCTaB NOJIHNENTHAHOM YacTH
depMmenTa.
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Butamud B¢, WIH NHPHAOKCHH, — 3TO TPHOJbHAR ¢opMa NMHPHMIOE-
HHEBOTO KAaTHOHA (T. €. KHMCJIOTBHI, CONPAKCHHON C NHPDHOHHOM Xak
ocnopanrem). CoOoTBeTCTBYIOIAN anbAerux Wi NHPHAOKCAND (BIAT B
paMky) Taxxe obnanaer GHONMOrHYECKON aKTHBHOCTBIO THNA aKTHBHOC-
TH BHTaMHEa Bs.

CH;0H

HOHZC x OH

ZNcH
T«a 3
H
H\C/O
HOH,C Xy H
7 NCH
T(f) S
H
N H
o §(
o !
o—r‘> ~OHC Xy OH
oL e
N CH3

‘(+)
H

Ins noxosuuelcs TpancaMuHashl (GepMeHT) KOPepMeRT (H300paxen
HEOKe) npencrasiser coboit nupunoxcanbpochar. PEPMEHT CBAILIBACT
3TY OPOCTCTHYECKYIO IDYINy 4epe3 E-aMHHOrpymiy OCTATKa JIM3MHA,
obpasya nps 2ToM 1mMPHOBO OCHOBAHHE C ANLACIEAHON rpynmoH MHPH-
noxcans. KodepMenT CBAIBIBAETCH TAKMM NYTEM B AXTHBHOM LCHTPC
depmenta (E — depment, P — mupumoxcansdocpar).

OYyHKUHA TPaHCAMHHA3B!I COCTOHT B (JICAYIOUICM: AMHHOKHC/IOTA, IO-
nagacT B aKTHBHBIR NeHTp depMerTa. 1O (Nepsoe) mudPoBO OCHOBA-
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HHE pa3pyluaeTcs, npeepailasch B apyroe uipdoBo ocHorauue, cogep-
XKallee o-aMHHOTPYINy aMMHOKHCNIOTHI. BOKOBas uens JHM3HHA TIpH
3TOM DPErcHEpHPYETCA.

B nanpHeiilueM B XOIe peakUHH 3TOT AJbAHMHH NPEBpalacTCcaA B Ke-
TEMHH. [IBHKylWeli CrIOH Takoro mnpesBpalleHMs CIYXKHT MHrpauus
3JIEKTPOHOB, KOTOPbIE€ MNEPEHOCATCA K IMOJOXHTENBHO 3apsKE€HHOMY
a30Ty nupuaHHuiikaTHoHa. KodepMeHT B 3TOH CHTYallHH NpeacTaBnseT
coboft He 4TO MHOE, KaK «OTCTOHHHK) [ 3JIEKTPOHOB.

H

| 3
,31~c>(-00(—) m\c/coo
' [
+
(‘) N \\C/H LA “)T MM
| |
)
O—P——O——HZC = OH 0—P-—0—H,C OH
Ly /| e, |
v 0
'\}'(» CH; Ney  CHs
4 |

KeTHMmHH, Bce eule HaxoAsiUuiici B aKTHBHOM LEHTDe ¢epMeHTa,
THApoONIH3yeTCcd ¢ oOpa3oBanueM NHPHAOKCaMHHGOchaTa M o-KeTOKMC-
notel R'—CO—COOH.

PezynbTaT nepBof NOJOBHHLI 3TOH pPEAKUHH MOXKHO TNpencTa-
BHTh TakK: aMHMHOKHUCIOTa | 4+ nupnaokcanbdpochaT ¥ a-KeTOKHCIOTA
I + nmupupokcansdocpar. Bropas yacTs peakuuu, Hao6OpOT, COCTOHT
B TOM, 4YTO KOMIUIeKc depMenTa ¢ nMUpHIokcaMuipochaToM pearupyer
¢ OpyeOil o-KETOKHCIOTOM, T. €.
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a-KETOKHCN0Ta 2 + nupHaokcamMuudpocpar + aMHHOKHCIIOTa 2 + nH-
punokcanbdocdart.
B cymme nonyyaem, 4TO aMHHOKHCIOTa | + a-KeTOKHCIOTa

2 £ aMHHOKHC/IOTa 2 + a-KeTOKHcjaoTa 1.
B 3TOM H COCTOMT TpaHCaMHHHPOBaHHE,

6. Mexanusm 3peHus

CeTuyaTKa [1a3a CONEPXKHUT PETHHAIb — BEIIEeCTBO, POACTBEHHOE BH-
TaMHHY A. PeTHHanb cBa3aH c 0eIKOM, KOTOPBIl HA3BIBAETCH ONCHHOM
{Mon. Macca 38000) B Moiekyne peTMHaANs COMEePXHTCH COTPSKEHHas
uenb, Tak YTO 3Ta MOJEKyJia MOTJIOIIAET CBeT B BHAMMOM obiacTu. B
yriaepogHOH LenH peTHHANIA BCE NBOHHbIE CBa3nm MMeoT E-koHdurypa-
uMio (UM mpanc-KoHburypauuio).

GOTOYYBCTBATENLHBIA TMUMEHT MANOUEK CeTYATKH Iias3a, ABAAIO-
umics 11-yuc-"3oMepoM peTHHaIA (HWIH HeopeTHHaIs b), cBA3aH ¢
ONCHHOM NpH noMoid ocHoBanus [ludpda, oOpasyrowero ¢ ocTaTkoM
JIM3HHA-53 KOMIUIEKC, Ha3bIBaeMbli POJONCHHOM. DTO IIPOTOHHPOBAHHE
mnddoBo ocHOBaHWe oOpasyeT BOLOPOLHYIO CBA3b C AKUENTODHBIM
LHEHTPOM A, KOTOPBIH mpeacTaBiaser coboii Apyrofi aMHHOKHCIOTHBIN
ocTaTok Oenka (cM. cxemy Ha C. fl4 .

PononcHH — 310 rnasHbili GOTOYYBCTBHTELHBIE NMATMEHT ceTyaT-
xi rnasza. [lormomenune GoToHA 3IANYCKACT COYNACOBAHHYIO MHIPALMIO
ABOHHBIX cBaA3eH, B nponecce KOTOPOH T-3INEXTPOHBI CMENJAIOTCA K NO-
JIOXHTEILHOMY 3apany, NoKanu3opaHHOMY Ha C(5) (anmmanbHbId Kapbo-
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KaTHOH COHAEPXHT TPETHYHbIH YIJepOAHLIH aTOM H NOTOMY sBJISETCA
crabunusuposadusiM). Casab C(11)—C(12) npespainaerca B HPOCTYIO,
U CTAHOBHUTCHA BO3MOXHBIM BHYTDEHHEE BpallleHMe BOKDYT 3TOH CBA3M.
OIOHOBPEMEHHO C MEPEHOCOM 3MEKTpOHOB nporoH H * nepemermiaercs
K a30Ty 3a Bpems oxono 10 muxocekysn.

B pesynbTaTe nosopoTa BOkpyr ces3u C(11)—C(12) monexyna u3o-
MepHu3yetca, nepexons B Gonee ycroiuuBylo mpanc-popMy, TeOMETpHA
KOTOPOM OTIIHYAETCA OT F€OMETPHH YUC-KOH(PHTYPaLIHH H HE MOXeET 00-
Pa30BbIBATh YCTOMUMBOro Komraekca ¢ Oenkom. HaunHaercs uenas ce-
PHA (CM. ¢xeMy Ha c. 15) nocnenoBaTeNbHbIX KOHPOPMAIMOHHBIX nepe-
XOHOB, 3aBEPUIAIOLIANCH THAPOJHMTHYCCKMM paclmienicHHeM iH@gosa
OCHOBaHHR H BhluBeTadHeM Oesika.
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podoncun
12 -195°C
107'%¢  hv,-19% . .
maXx,
— %06
. amopodoncun 348
-7 a
w07 > -140°C
97
nymupodoncunt 4
0% > -0
memapadoncun 478
03+ ntasee
memapadoncun II 320
> 0°C
4
memapodoneur (If 463
> 5°C
mpaKc-pemuHass as?
+ OncuK 280

Pononcun uMeeT MakCHMYM nNOIJIOMICHHA npH 506 HM H Oombiuon
Ko3dpduunent 3xcruskuuu (40000); Takum o6pa3oM, oH mpHCRocobrex
K BOCHPHATHIO COJIHEYHOro cBera. IlommnenTuaHas uenk pPOOOICHHA
ceMb pa3 nepecekaer memMOpaHy ceruaTkH. Kapb6okcHnBLHBIA 4 aMuHO-
KOHIIEBbIE (parMeHThl 3TON UeN¥ HAXOAATCA NO Pa3Hble CTOPUHbLI OT
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MeMOpanbl, OCTAaTOK JIH3HMHA-53, CBA3LIBAIOLUMA DETHHAIb, HaXOAMTCA
B6nu3d C-KoHueBOro ¢parMeHTa BHYTpH MemOpausl,

B pe3ynbTaTe BhlUBeTaHHs Oenka (XKOTOpOe O3HayaeT pacllelieHHe
Ha MPAHC-PETHHATbL H ONCHH) ajJbJCTHA BOCCTAHABIIMBAETCA B CIHPT
—CH;O0H, sasnsiomwuiics NMOJHOCTLIO MpaHc-peTuHonoMm. B 1987 r. 6sin
OTKPBIT MeMOpaHHbI# (EPMEHT, OTBETCTBEHHLIH 3a H3OMEPH3ALHIO
mpanc-peTHHONa B 11-yuc-peturon B TemHoTe. Mccnenosateny uckanu
3ToT (bepment O6onee 30 ner! dpyrue pepMeHTHl KaTaTH3HDYIOT mpe-
BpallieHHe yuc-peTnHona B 11-yuc-pernnans.

7. liseTHoe 3penHne

Tomac Aur eumie B 1802 r. BbICKAa3ad NPeANONOXKEHME, YTO B UBET-
HOM 3PEHMH YYACTBYIOT TPH THMNA KOJIO0OYeK, KaXablff W3 KOTOpPKLIX 0O-
JagaeT MakKCHMYMOM [IO[/TOMIEHHS NpH ONpedeicHHON AnHHE BONDbI.

Iurment Maxer HM
Cunmit 455
3eneHbli 530
KpacHbiit 625

OncHHbI, COOTBETCTBYIOLIHE KaXXAOMY H3 3THX TpeX INHIMEHTOB,
POJACTBEHHBI PONOINCHHY. YCTAHOB/IEHB! HYKJICOTHIHBIE MOCNENOBATENb-
noctd JHK, xoampyloiuse xaxapifi H3 3THX OGenkoB, Ha 41% copnana-
IOHIHE C POIXONCHHOM. beykm, CBA3BIBAIOINME 3EICHBIR H KPacHBI# 1ur-
MEHTbl, F'OMOJIOTHYHbI Ha 96%, HO OTIHYAIOTCA CBOEH NEepBHIHOM
CTPYKTYpO#t OT Oejika, HeCyllero CHHMi MArMeHT (roMosnorus Ha 43%).
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Kaxnasiit u3 Tpex THIOOB KONOOUEK (CHHHE, 3e/ieHbie U KPAcHbIE) CO-
nepxur ll-yuc-peTHHanb, MakCUMyM MOTJIOHIEHHS KOTODOro B OT-
cytereve Oenka HaxoauTces npH 376 HM. Pa3znmHuus mMexny HHMH onpe-
AeNATCA FEeHeTHYECKHMH OCODEHHOCTAMH CTPYKTYphl Oenka. Hakauu-
UM ¢ COTPYAHUKAMH HACHTHOHUHPOBAT 3TH CTPYKTYPHI M pa3paboran
NpoCTYO H yOeaIMTENbHYIO MOLENb PacHpele/iCHHs B HHX TOYEYHBbIX 3a-
PSA0B: MAaKCHMYM MNOTJOLeHHA |1-yuc-peTHHaNs cMellaercd non BHS-
HHEM OTPHUATENLHOrO 3apsaa, HAXOMALIETOCR Ha PACCTOAHHH OKOIO
3A ot atomoB C(12) u C(14) perunans.

Jluteparypa. Ovchinnikov Y. A. Pure Appl. Chem., 1986, v. 58, pp. 725—736;
Bernstein, Law, Rando. Proc. Nat. Acad. Sci. USA, 1987, v. 84, p. 1849
Bridges, Alvarez. Science, 1987, v. 236, p. 1678.
Nathaus J., Thomas D., Hogness D. S. Science, 1986, v. 232, pp. 193—202.
Nakanishi K. et al. J. Am. Chem. Soc.,, 1979, v, 101, pp. 7082, 7084, 7086.
Nekanishi K. Pore App). Chem., 1985, v. 57, pp. 769-—776. ‘

8. HoBbiit cnoco6 MackHpoBku

Yr1o6sl HEKOTOPBIH OOBEKT ObLJI HEBHAMM NS pagapoB, €ro MOXHO
NOKPEITH CJIOAMH OTpaxkaiomiero MarepHana ($eppurthl), pacnonoxeH-
HbIMM TaxuM 0Opa3oM, 4TOOBI OTpakeHHA HHTepdhepHpPOBAIH MEXKIY
cobofi M moraland ApPyr Apyra.

Jpyras BO3MOXXHOCTb COCTOMT B MPEBPAILUEHHH TENIOBOH 3HEPrUH
thoTOHOB najarolIero nyyka. Perunans obpasyer muddoBo ocHoBaHue
¢ E-aMMHOTPYNINONH JIH3HHOBOrO OCTATKa OINCHHA; 3TOT aHcaMmbib, WM
pononcuH, onpeaenseT ipenne. MosieKyJApHas cHcTeMa, POJACTBEHHas
peTHnamio (M300paxkeHa HUXKE), MepCleKTHBHA B maHe paspabortku
MaCKMpYHOLIEro MaTepHaia.

Y 3TOl CTPYKTYphl HMEIOTCS [BE KBa3HH303IHEPreTHYECKHE KOH(OD-
mauuH. [MepxnopaT-aHHOH GHKCHPYETCH EKTPOCTATHUECKUMH CBS3AMU
BOJIM3H OPraHMYECKOro KaTHOHA, B KOTOPOM MOJYEpKHYTbie aTOMBbI He-
CYT YacTHYHBIC MOJIOKHTeNbHbIE 3apansl. IIpH 3Tom aToM kucrmopooa
aHHOHA MOJXET B3aHMOIEHCTBOBATE C MUIOXKUTENBHO 3apSIKEHHBIM
C(15) unu gBa aToma KuMcinopona — ¢ atroMamu C(13) u C(15). [ycts
B COCTOSHHH MOKOS HMEETCA MOHHAA Napa MMEHHO MOCNeJHero THNA.

[Tornomenre GoTOHA B MHKPOBOJIHOBOM IHANAa30He HHAOYUHPYET OYCHB
2 3ax. 177
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ObICTpLIN (B TeyeHHE HECKOJILKHX HAHOCEKYHI) NMepexod K HOHHOM mnape
nepsoro THna. [1epxI0paT-aHUOH 3aTeM BO3BPALIAETCH B CBOE HCXOJ-
HOE COCTOSAHHME C MHHHMAJIBHONM MOTepelt TemnoBoOH 3HEPTHH.

OcraeTcs ML CHHTE3WPOBATh JOCTATOYHO MHOTOYHCIEHHBIE H
passioobpa3nbie MONEKYNbl TOTO THIA, KOTOpbie mornm Obr morno-
IIaTh B HIKPOKOM [OMana3oHe DaAMOMacTOT.

Jintepatypa. Birge R. R, Murray L. P, Zidovertzki R., Knapp H. M. J. Am. Chem.
Soc., 1987, v. 109, pp. 2090—2101; International Herold Tribune, 20 aug.
1987,

9. IMoauamMuanl

Yonnec Kapo3sepc (1896—1937) yxe Obls1 H3BeCTEH KaK OJHH M3 N1y4-
LIMX aMepPHKaHCKHMX OPraHHKOB, KOria HHPEKTOP HCC/1eA0BaTENbCKOro®
otoena komnanum «JlionoH ne Hemyp» npurnacun ero (u3 ["apBapna)
B YHJIMHHITOH C O0elllaHHeM, YTO OH CMOXET MPOJO/XAaTh CBOH (PyH-
OaMeHTaJbHbIE HCcneaoBaHMsi. HeckonbKo feT cnycTs B pe3yjibTaTe all-
MMHHUCTPATHBHON peopranm3auuu y Kaposepca mossuiics HOBbifi nart-
POH, B3rJIsiAbl KOTOPOrO HE OTJIMMAJHCH WIHPOTOH, CBOMCTBEHHOMH €ro
npenuiecTBeHHHKY. OH cpa3y ke CTaJl HAaCTaHBaTb Ha TOM, 4ToOnl Ka-
pO3epC OrpaHHYHIICA NPHKIANHBIMH HMCCIIEHOBaHHAMH. PesynbraThl He
3actaBunu cebs xaate — Kaposepc u3obpen nonuamMuasl (WM Haii-
JIOH). Yepe3 HECKONLKO MecsleB Y4YEHbIH IMOKOHYHMI ¢ co00ii B HOMepe
rOCTHHHUBI. OH OBUT NOTPsACEH CMEPTHIO CBOEH CECTPBI, K KOTOpPO#H ObIN
O4EHb NPHBA3aH, OQHAKO, BECbMa BEPOSATHO, YTO €ro OENPECCUS HMeEIa
M IPYTYIO NPHYHHY, CBA3aHHYIO ¢ HOBBIM 000pOTOM, KOTODBIH npuHAna
€ro HayuHasa Kapbepa.

(o]

M+ N A~
HO NHp

(o]

N e + 4 H,0
H
o]
n
MNonunamug HaltioH-66 TIONYYarOT KOHACHCAIMEH aJMNHHOBOH KHCHO-
Thl, comepalleil ecTh aTOMOB YIJIepoAa, ¢ rekcaMeTHAeHIHaMHHOM

TaK)Xe C IIeCThI0 aATOMaMH Yriepona B Monekyne npu 280 °C. U3 3roro
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COMoMHMeEPa MNONY4aiOT HCKYCCTBEHHBIE BONOKHA ANA H3TOTOBICHHA
oneXIbi, apMHPOBAKHS LUHH, U3rOTOBJEHMS MNOAIUMUMHHKOB H T, N.
3a nocneaHue roab! GonpLIyI0 NONYAAPHOCTh NpHOOpENnH NonHamu-
a1, obpa3yloliHecs W3 apOMAaTHYeCKHX MoHoMepoB. Hanpumep, KoH-
[EHCALIMA XJIOPAHTHAPHAA TepedTaneBoft KHc/I0TH (QHXNMOpTEpedTaNa-
Ta) ¢ n-QeHWIEHAHAMHHOM JaeT KeBnap. Takue nonumMepsl obnapaior
NpeKpPacHoil TEPMHYECKOH YCTONMHBOCTBLIO (YTO ONpEAeNieTcd HaTHYH-
€M apOMATHYECKHX LUHMKIOB) H OYeHh XOPOIUMMH MeXaHHYeCKHMH
cBolicTeamMu. KeBnap Haxoour NpHMEHEHHE NPH M3TOTOBJIEHHH IyJieHe-
npoOuBaeMbIX KHWIETOB H NAPYCOB MJIA TOHOMHBIX AXT, H3 HEro AeNalT
apMaTypy s PaaHalibHbIX IIHH M CBEPXJIErKHE JieTaTelbHbIE alnapa-

Thl U T. .
v} 0o
/ / + HzN NH>
[+ Ci

(o)

IMpouyHocTh keBnapa B NAThb pa3 Bhillie, YeM y cranH, 1 B 10 pa3
BbILLIE, YeM y AMIOMHHHA (B pacueTe Ha Ty Xe maccy). OH ycroiyus
K pacTsDKEHHIO, KOTOPOE COMPOBOXAAETCA MEHLLIMM Da3OrpeBoM, YTO
M OnpefeNfseT €ro LIHPOKOe IIPMMEeHeHHWE INPH H3TOTOBJICHHM XapKaca
U1 MTHEBMATHYECKHX WIMH. JKH3HB OZHOTO M3 3HAMEHHUTBIX ABTOrOHILH-
koB Mupa, Henscona Iluke, Obina cnacena Onarojaps Kacke u3
xeehapa.

BonokHo keBnap npomssoaurca B CHIA ¢ 1972 r. no TeXHONOTHH,
paspaboranHoit B Hayane 60-x rr. B 1988 r. Hawanoce HPOH3BOACTBO
3Toro martepuana B BenukoOpuramuu; obmuii ob6sveM ero cocrabnser
okono 7000 T B rox, 4YTO KOMKHO YAOBJIETBOPATE [OTPEOHOCTH
EBpomnbi.

JiuTeparypa. Chem. in Britain, "1988, v, 24, p. 18.

2‘
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KAPBEOHUNBbHASR TPYMTA.
EHONMU3ALNA. KOHOEHCALUA MO MUXAINIO

1. ApomMaTel eHO.10B

B-UoHoH, B x0oTOpoM KapOOHM/IbHAA Ipynna conpsxena ¢ Oyraaue-
HOM, HMeET XapakTepHbIH 3anmax ¢(uanok.

o} [e]
X =z
H H
A L
o Ol Q o] ] \O
~

= —— —_—

-— -——

B NpOTHBONONIOXHOCTL €My 3-JaMackoOH — H30Mep $3-HOHOHA — 00-
JIafiaeT HHBIM 3allaXxOM, COYETAIOLIHM apoOMaThl HEKOTOPHIX (QPYKTOB,
3K30THYECKHX MPAHOCTEH H XPH3IAHTEM.

H300paxeHHbI cneBa [-AMKETOH HAXOJHTCR B COCTOSHHH Ke-
TOEHOJIBHOTO paBHOBecHs. OIHH H3 TayTOMEDHBIX EHOJIOB CXOHEH C
B-HOHOHOM, ApPYro#t — ¢ S-AaMackoOHOM, H B pe3ylIbTaTe 3Toro S-aHke-
TOH coveTaeT B cebe 00a ONHCAHHBIX BbIIUE 3amaxa.

Jiureparypa. Ohloff G. Experientia, 1986, v. 42, pp. 271—279.

2. B cemeiicTse e€HOJNTOB

Cxsapenosas C4O.H;, xpokonopas CsOsH:; ¥ poausonosas CsOsH>
KHCJIOTBI BXOIAT B CEMEHCTBO OPraHMYeCKHX KHCIOT, M3yYeHHBIX Ya3c-
ToM (R. West) H3 BHCKOHCHHCKOTO YHHBEPCHTETAa. ITO CHIbHbIE KHCIIO-
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Thbl C KOHCTaHTaMM OMccouMaumu pK,; u pK> 1,7 v 3,2 (ckBapeHoBas),
0,5 u 1,5—2,0 (xpoxonosas), 3,1 u 4,9 (poam3oHoBas). CHUABHYIO KHC-
TIOTHOCTL MOXHGC OOBACHHTEL CTAaOMMBHOCTHIO COMPAKEHHBIX OCHOBA-
HUll, CTPYKTYpPa KOTODBIX H300pa)xeHa Bbllie. DTH CONpPAXEHHbIE apo-

@) o® o) )
\ O\ o] O
- -
4 S
O/, O( ) (-)o O(-) o O(.)
O(—) O(—) ® o
Z
i l P
e o %o o

MATHYECKHE OCHOBAHHA YONOBNETBOPAIOT IpaBUIy Xiokkens AJIA NHAHH-
OHOB CKBaparTa, KpPOKOHaTa H pPOAH30HATA ¢ IOBYMAR 3/ICKTPOHAMH B
IMJOCKOM MOHOIHMKIE. IIJ'm KaXaoro M3 3THX IUAHHOHOB MOXHO HapH-
COBaTh MHOXECTBO IPDAHHYHBLIX ME3OMEPHBIX CTPYKTYD. [lONOMHHTENB-
HOE yKa3aHHe B IOb3y apOMATUYHOCTH AHAHHOHOB JAaKOT pPe3ynbTaTbl
onpeneneHus ANHH cBszeit: 1,469 A (Cs); 1,457 A (Cs) u 1,488 A (Cs).

«T'nybokHe WCTHHBE TAKOBbI, UTO MX MOXHO ObIn0o Obl NpeaBHAeTH».
Kapn Kpayc

3. Xummueckne NPOAYKTbI, HMeEIOUIMe BaKHbie NPHMeHeHust
B NpombllLaeHHocTH. Dopmabaerui

®opManbAEerua, KOTOPOMY, MeXOy MNPOYHM, COBPEMEHHBIE TEOPHU
MPHOKCHIBAIOT BAXHYHK DOJb B NPOUCXOXAEHHHM XXU3IHM H KOTODBIA CO-
OEPXHUTCA B MEX3BE3/IHOM BELIECTBe, MONYYaloT rmaBHbIM oGpa3zom my-
TeM KaTATUTHYECKOro OKHCaeHust MeraHona. B CIIA npousBoacTso
dopManbaernga cocTapafeTr nopsaka 2,7 MAH. T. B rod (M0 SaHHBIM
3a 1987 r.). .

QopManbLOeTU B OCHOBHOM MPUMEHAETCA ONA TOJNYYEHHS MOMYEBH-
nodopmaneaerngusix (30%) u dpeHonodopmansaeryannix (25%) cmon,
UCIONBb3YEMBIX B KauyeCTBE CBA3YIOUIETO [UIS [APEBECHBIX H CIIOHCTBIX
NNAacTHKOB, a TaKXXe B BMAE IUIaCTMAcC.

4. BbaxeauT

Onna u3 BaxHe#mmx oOnacrell noumeHenus dopManpaeruaa —
MPOH3IBOACTRO ITOJSHMEPOB. anIIHIQCTBCHH?’fTﬂM COBPEMEHHBIX NOJTUME-
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pos Obln1 Oakenut, nojaydyeHHbI B Hayane XX B. B Te BpemeHa U3 Hc-
KYCCTBEHHBIX MOJIMMEPHBIX MaTepHa/IOB OBIJT H3BECTEH TONBKO LE/y-
OB/ — TEePMOIUIACTHYHBIN MaTepuas, MOJy4aeMbli H3 HHTpPOUENTIO-
no3bl, KoTopbli 61 M306peren JkoHomM Vacimu  XuarTom.
Heynob6¢cTBO nennynonaa, NOMHMO BCEro NpPoOYero, COCTOSANO, HaIpH-
Mep, B TOM, YTO OTAHTBIC U3 HEro OMIbApAHBIE HIADHl BPEMS OT BpeMe-
HH B3PbIBAJIHCh.

Jleo Xenapuk Bakenana (1863—1944), xumuk Genbruiickoro npouc-
xoxaeHus, obocuosanca B CoeguneHusix llTtarax. B 1907 r., noabicKu-~
Bas 3aMEHHTENh [UIA HATYPAJIbHBIX JIAKOB, OH Doslee MM MeHee ClTyyaii-
HO oTKpbUT Oakenut. OH YCTAaHOBHI, YTO NPH HAarpeBaHWM Noa IaBe-
HHeM K3 ¢eHona H ¢GopMaibAerHia NOJIyYaeTcs TBEpAOE BELIeCTBO,
KOTOpOe pa3MATYaeTCA NMPH HAarpeBaHWH H 3aTBEpAEBAET MNPH OXjiaxie-
HHH. BakenuT, KOTOPLIA cHa4Yama M3rOTOBAJICA KOMMaHHel, OCHOBaH-
Ho#t BakenaunoM («bBakenut Kopnopaitiuk», 1910—1939), sce ewie Ha-
XOOUT LIMPOKOE MPHMCHEHHE B KAYeCTBE KJICIOUIEro BELECTBA, NPH H3-
FOTOBJIEHHM JHMTbEBbLIX ILNIACTMACC U RaXKE B rOJIOBKAaX DakeT,

OH oH OH

5. IIpMpoaHoe coeaMHeHHe, coaepikatiiee KapOOHMILHYO
rpynny H a,8-HeHAChHUeHHYIO CBf3b

Onun u3 BunoB Tneit Utetheisa ornatrix oTnHuaerTcss TeM, 4TO HUX
NHYMHKH 060€ero mojia NMMTAKOTCA TONBKO NHUCThAMH pacTEHH# ceMel- -
cTBa crotolaires. Anxanounbi, BeIpabaThIBaeMble 3THMH DaCTEHHAMH,
HAKalUTHBAIOTCA B OPraHU3ME HACEKOMBIX, 3alldiias HX OT HanaleHHus
CO CTOPOHBI [APYrHX HACEKOMbIX, HaNnpUMep, MayKoB.

KpoMe Toro, camMub niepepabaThiBaloT 3TH ankanouast ¢ o6palosa-
HUEM MOKA3aHHOTO HHXe GHIMKIHYECKOTO COCAHHEHMA, KOTOpOe ABIA-
€TCs MOJOBBIM (PEPOMOHOM.

H o o
e
N_/ A
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K ueMy npHBOAMT TaxKoe ABOHHOE HCIONb3OBAHWE OOHOI'O H TOroO
xe ankanouaa? Bo Bpems OIIONOTBOPEHHA CaMibl NEpenaloT caMKam
anKanoMI; NMOCIeIHHE MOMEMAIOT €ro B CBOM AlLA, YTO BIOCIEACTBHH
3alUMIIAeT UX OT HamaneHU# (Ans KOKa3aTeJIbCTBA 3TOr0 YTBEPXKICHUA
BbINIO/IHEHBI BCE€ HEOGXOAMMBble KOHTPOIBHBIE OMNBITHI).

TakuM 00pa3oM, NOKa3aHHOE BbIille OHMIMKIHYECKOE COENHHEHHE
MOXHO DpacCMaTpUBaTh KaK XHMHYECKOE «IIOCIaHHe», coobialonlee
caMkaM, 4To caMel 6yaeT XOpoILHM OTIIOM B TOM CMbIC/e, YTo obec-
NeYHT 3alMTy (MPH NMOMOIUH ankajouaa) noromctBa. OTCIOAA CTaHO-
BUTCA ACHBIM CMBIC BbIOOpa 3TOTO OBOWCTBEHHOIO Mpolecca B xoae
3BOJIIOUHOHHOTO oTOOpa.

Jiutepatypa. Meinwald J. Ann. NY Acad. Sci., 1986, v. 471, pp. 197—207.

6. ITIOA B KPACHOM

CornpsikeHHe n-6eH30XHHOHA — OKHCIIeHHOH ¢opMbl OEH30JIBHOTO
NPOH3BOAHOTO (THOAPOXHHOH) C ABYMS T'MAPOKCHIAMH B N-TIOJIOXKEHHH —
C NPYrMMH HEHACHIIUEHHBIMH COEAHHEHHSMH 4acTO OaeT CHNbHO OKpa-
LIeHHbIe BeLIecTBA.

- - .
~H
OH 0

IepBoit H3 NPHBEAEHHBIX HHXE NPHMEPOB — 3TO AJIM3ApHH, Kpac-
HO-OpaNIKeBBIlf KpacHTenb. PaHbllle 3TOT NMTMEHT, HM3BJIEKaeMblH H3
Mapedbl KpacuibHON (Rubia tinctorum), UCHONL30BAIH AN KpAlIEHHs
Xnonyaro-0yMaxKHbIX TKaHell (TYpelKH KpacHbIil) C CONbIO aTHOMHHUA
B KayecTBe MpoTpaBbl. KpacHeie wTaHbl QPaHUY3CKHX CONOAT, OKpa-
IIeHHbIE 3THM KpacHTelleM, ObINMM MpeKkpacHOd MHILeHBIO. Pa3zopeHune
NpOU3BONUTENEH MapeHs! ObINO BbI3BaHO OOHOBpEMEHHO ABYMSA 00CTOSA-

TeIBCTBAMM: MEPEXOAOM HAa CHHTETHYECKHH aJM3apuH H OTKa3oM ¢paH-
ny3cxo#t apMuHd OT OOMYHOMPOBAaHHSA KDAaCHOro LBETA.

o oH

l 'l oM
[¢]
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Bhigenenne ank3apuHa d3 MapeHsl onucano B padotve: Colin, Robiguet. Ann. Chim.
(Phys.), 1827, v. 34, p. 225. '

Mepenifi cuuTes anuilapuna onmcad B paBorve: Greebe, Liebermann. Liebigs "Ann.
Supp., 1870, Bd. 7, S.257.

Huxe wu3o0paxeHa MOJeKyaa KpacHO-KOPDHUHEBOIO KpacHTeNs u3
JIMCTBEB KYyCTapHHKa ceMeicTBa aepOeHHUKOBBIX Lawsonia inermis:

1]

om -

[s)

B kokype opexa comepXHTCH KpacHTeslb, OKPALIMBAIOIHN KOXYy B
KOPHYHEBbI 0BeT. DTa OKpacka BbI3BAHA NPHCYTCTBHEM BELIECTBA
IOrioHa (RAaTHHCKOE Ha3BaHHe OPEIWIHHKA Juglans regia) — OKMChsOLle-
rocs Ha BO30yX€ COENHHEHHs! KJ1acca THMAPOXHHOHOB. .

OH o on OH

OH

OXMHOXPOM A — KpacHbI# MHIMEHT U3 AL MOpckoro exa (Arbacia
pustulosa).

HO X3

HO OH

oR o

Butamusbl K; (7 ot 1 00 13) nnu MeHaxMHOHBI, obnagaromiue kpo-
BOOCTAHABJIHBAIOLIMM AeHCTBHEM, BhIpabaTHIBAlOTCA HEKOTOPLIMH CHM-
6MOTHYECKMMH MHKPOOPraHH3MaMH B JKE/TyJOYHO-KHIIEYHOM TpaKTe.

o CHy

i
(CHo= CH=C=CH,y =Dy ~

CHJ
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KepMec — OIMH M3 CaMbIX CTapbiX H U3BECTHBIX KpacHTeleH (K HUM
OTHOCHTCSE M BEHELMAHCKHH po30BEIf). KepMec, nonyuaeMslit U3 BBICY-
IeHHBIX HacekoMbIX Coccus ilicis, COCTOMT B OCHOBHOM H3 KEpMECOBO#

[e] OH

kucnotsbl (R = H). Ipenapat Toro Xe THna, 4TO U KepMeC, — KAPMH-
HOBY1O KHCNOTY (R = C¢H;;Os—raoKko3a) — riaBHLIA KOMIOHEHT Kap-
MHHa, IKCTPArdpyeMoOro Hi KOLICHH/IH, —— MOJYy4aroT M3 uepBeil, mapa-

JHTHPYIOLIAX Ha HEKOTOPBIX BHAAX MEKCHKaHCKMX KakTycoB (Coccus
cacti).

7. Ucnoab3oBanue peakumu Muxasis B CUHTe3e CTepOMAOB

IMprcoenunenue no MuXa’mnKw eHONATA 2-3THALMKIONEHTAHAHOHA-
1,3 K CONpSXXEHHOMY XeTOHY, H300paxkeHHOMY Ha creaywoulefl cTp.,
npuBoaguT K 1,4-anayxrty ¢ BeixomoM 97% . Exonat obpasyerca non
/1IeHCTBHEM METAHOJIBHOro pacTBOpa moTalla.

OToT anaoykT MHxasns, SBAAETCA NpeAUIECTBEHHHKOM MHOIMX CTe-
POHOHBIX FOPMOHOB B OHOMHMMETHMYECKHX CHHTE3ax, pa3paboTaHHBIX
npod. V. C. [IxkoHcoHom u3 Crandopackoro yuusepcurera. BoitHas
KOHIEHCAUMA MO THIY aNbIONBHOH ¢ 0Opa3oBaHHeM ABYX HOBBIX YrIile-
poA-yIriaepoaHbIX CBA3EH NPHBOAHT K TETPAUMKIIHYECKOH CHCTEME, Xa-
pakTepHOM aJis CTEPOHAOB, a €CJIM FOBOPHTH KOHKPETHEee, TO CTEPOH-
OB psAla 3CTPOHA.

[pyroit nyTh MONyueHHS CTEPOMOOB TAKXKE pAla ICTPOHA (B3AT B
paMKy) JaeT BapHaHT peakuuu MHxasifa, paspaboraHHbelii ToproesiM,
[1pu 3TOM B KadecTBe akuenTopa MHXa3Nns BMECTO KETOHA CAYXMT aj-
nunoseili cnupt. Ynanenwe OH - B xauvecTBe Hykneodyra NMpHBOAHT K
00pa30BaHHI0 AIMWIBHOTO KaTHOHA. B cymHocTH, akuentop Muxassns,
€C/IH CBECTH ero K camoili nmpocTofi dopMe, 3TO H ecTh a/UUTHIILHBIA Ka-
THoH. Ilpn Mcronp30BaHMM TOro Xe AOHOPa Muxasss, uro U B npensl-
OyuieM clyyae, €HOJNAT o0pa3yeTcs TakXke OeficTBHEM METaHOIbHOro
pacTBOpa noraumia, Aasas 3aTeM afayxT ¢ BeixoaoMm 70%.

Jureparypa. Smith H., Watson D. H. P et al. J. Chem. Soc., 1964, p. 4472.
Anachenko S. N., Torgov I V. Tetrahedron Lett., 1963, p. 1553.
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8. Uuxnuizaums o PoGuucony. Dddext pacTeopurens

JoHop Muxasnsa B 3TOM cjiyuae npeacrasnser coboii CHILHO MoOAs-
PH30BaHHYIO 3THJICHOBYIO CBSi3hb MEXIY aTOMOM a30oTa (JOHOPOM) M
KapOouuneHo# rpynno#i (akuentopom). Llumxnuzauus no PoGuHcony
OCYLIECTBNIAETCA B MPHCYTCTBHH aleTaTa HaTpHs (B KaYeCTBE pearcHTa)
4 BOOHOM YKCYCHOH KMCNOTBHI, BbI3bIBAlOINeHl MAPON3 aMHHA B KOHIE
peakLHMH.

Ecnu B xauecTBe PaCTBOPUTENA MCNONL30BATh Oen3on, obGnanaromi
HM3KOH [HM3NMEeKTPHYECKON NPOHHUUAEMOCTbIO, TO HabnioxaeTcs Bhedat-
naowas crepeocenekTusHocTh 10 ;.1 B nonb3y obpasopanus Ouumknia,
B KOTOPOM B¢ METHJIbHbIE IPYNINbI HAXOAATCA B MPAHC-KOHOHUTYpaLHH,



KapSonunsran zpynna. Exnonusayus. Kondencayun no Muxasnio 27

CgHg  ©% Y-
AMPA 25% 25%

M H"HaobopoT, ec/iM npoBOAWTL peakuMio B AumMeTHIdopMaMunae, pac-
TBOPHTENE C BbICOKON NH3NIEKTPHYECKON MPOHHLAEMOCTBLIO, TO CTEPEO-
CEJIEKTHBHOCTDb YTPAuMBaeTCAd U MONYYAETCA IKBHMOJIApDHAA CMeCh IBYX
yyc- AN mpanc-u3omepor (M306paxeH UL OMHH U3 HAHTHOMEDOB).

Crepeoxumus, T. e. 0OpazoBaHMe YUC- WIH MpaHC-KOHDHUrypauuu,
onpenensercas B Tpouecce oOpa3oBaHus TEPBOH YITIEPON-YIIIEPOOHOM
CBA3M HA CTAAMH npucoeguHeHds no Muxasmio. O6a mapThHepa pa3me-
LIAXOTCA B MapajUIeNbHBIX MIOCKOCTAX, 4TO ofecneunBaeT MaKCHMallb-
HOE MepekphiBaHHe LeHTPOB AOHOPa M axkuenrtopa. Mix B3aumMHas opHeR-
TalHA CTPEMHTCHA YCHIHTh, HACKOJILKO 3TO BO3MOXHO, KYJIOHOBCKOE
NPHTSOKEHUE MEXIY NBYMA MIEKTPHUCCKHMH IMAoONaMH. B compskeH-
HOM KETOHE OHMONBHBI MOMEHT HaNpaB/leH OT NOJIOKHTE/ILHO 3aps-
XeHHOro yrnepoaa C(4) X OTpHLATENBHO 3apSXKEHHOMY KHCIOpoy
O(1). B eHaMHHOKETOHE [HUMNOJILHBIK MOMEHT HampapiieH OT MONOXH-
TENbHO 3apPMAXKCHHOrO a30Ta K OTPHLATENBHO 3apsXXEHHOMY KHCIOpOdy.

< H o]
J
o} o /

@ﬁ B of)/

Taxoe KY/IOHOBCKOE B3aUMOAEHCTBHE MEXOY IHINONAMHU cnocobceTBy-
eT OGPQE)OB&HHIO NEePEXOAHOrO COCTORHHA pPCAKUMH NPHCOCAHHEHHA IO
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Muxazmio. IMTockonbKy AHNOMH AHTHOApPANAENbHbl, 3TO MOXET OPHBO-
OMTE KaK K YuC-KOH(QH: ypauMu MNpOAYyKTa (BBEPXY), TaKk U K mparc-
KOHDHrypauMu {BHH3Y).

o

o]

-
o>—/L

ITo cpaBHenuio ¢ cutyaumeil, senyulelt x mpaHc-koHpUrypanuu, ne-
PEXOIHOE COCTOAHHE O yuUc-alayKTa, ONpenenseMoe 3/1eKTpocTaTHye-
CKMM B3auMMOIeHCTBHEM, OECTAOHIM3HPYETCA CTEPHYECKHMH B3aHMO-
OeHCTBUAMH OBYX METH/ILHBIX T'DYIII.

PacTBopuTenbs ¢ HH3KOH OU3IEKTPHUESCKON NPOHHLIAEMOCThIO (OeH-
301), XapaxkTepu3yroumuiica 60JbIIMMH 31eKTPOCTATHYECKHMH B3aHMO-
nelcTBUAMHY, cnocoOCTBYET 00pPa30BaHHIO H3OMEpA, B KOTOPOM ABE Me-
TUJIbHBIE TPYIIIBI HAXOOATCA B mparc-xoHpurypauud. Ilpu Bo3pacra-
HHH [HMIJIEKTPHYECKOH NpPOHMLUAEMOCTH Ha mnopAgox (mepexox oOT
Gensona k aumMetrundopMamuAy) KYNOHOBCKOE B3aMMOJeHCTBHE BO
CTOJIBKO Xe pa3 ocsabnserca. Ilpu 3ToM napTHepbl B3aHMHO ODHEHTH-
POBaHb! HE CTONIb XKECTKO, H MPEHMYINECTBO MpaHC-KORbUrypamun yr-
pauMBaETCA.

Jintepatypa. Cates R. M., Shaw J E. Chem. Comm., 1968, p. 47.
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9. Crepeoce/eKTUBHOCTE MPH LMKAK3ALMM no PoGumcony

W300paxXeHHbIN HHXKE HAa CXeME PEaKUMM LMKIOTeKCAHOH pearupyer
¢ METHJIBHHHIKETOHOM ¢ o0pa3ioBaHUEM JeKaJIOHA, ¥ KOTOPOFro UHKNbi
COENMHENBI B yuc-koHpurypauun. [NpucoendHenuro no Muxanwo npen-
LIECTBYET €HOJIH3AUHA ITOTO LIHUKAOTeKCAHOHA (C MOMOIIbIO ITHNATA Ha-
TPpHA B JTaHone) npu — 10 °C. Haubonee crabGunbHblit eHONIAT (MO no-
JIOXKEHHIO, 3aMELIEHHOMY MeETHIbHOM rpynnoji) npeacrasnser coboit
noHop Muxasnsa. Yacto HabmogaeTcs, YTO peakuus Muxasns npoxo-
OUT NOA TEPMOAMHAMHYECKHM KOHTPOJEM; 3TO oObacHaer nabmonae-
MYIO0 PErHoCeIeKTHBHOCTE.

L0~

Yo KacaeTcs CTepeoCcenekKTHUBHOCTH, TO LHKIOreKCaHOH (BCe TaK Xe B
YCIIOBMSIX TEPMOJMHAMHYECKOTrO KOHTPONSA) HUMEET ABE METHJIbHblE H
H30MPONHIHACHOBbIE JKBATOpHAJbLHbIE Tpynnel (€). DTO yaepXXHBaeT
METHIBHHUJIKETOH B aKCHALHOM MNOJIOXKeHHH (a).

&ﬁ/p\\

OH

M
\
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Ha propo#t craauu uMknusauMu no PoOHHCOHY cMéch 3THNaTra Ha-
TPHS C ITAHOJIOM EHOJIU3YET METHIKETOH H KapOaHHOH NMpPHCOEIHHACTCH
110 XapOoHUNAY LMCNOreKCaHOHaA, NpuyeM ¢ Haubosee HOCTYMHOH cTOpo-
Hbl B TOM € NOJYNpOCTPAHCTBE. OTcwna H obpa3zopadHe MCKITIOYH-
TeNbHO HUC-OEKAJIOHA.

Jinreparypa. Marshall /. A., Bundy G. L., Fanta W, [. J. Org. Chem. 1968, v. 33,
p. 3913.

10. IipuMeHeHHe UMKAM3ALMU NO POGMHCOHY NS MPOMBILLIEHHOrO
CHHTe3a 3CTPoHa (npouece Pyccens—Ynada)

2-MeTHNUHMKIONEHTaH/IHOH- 1,3 peruocesekTHBHO 06pa3yeT eHONAT B
NOJIOXKEHHH 2, KOTODBIA NPHCOCOMHAETCS K aKuentopy Muxasns, yka-
3aHHOMY HHMXKE HA cxeMe peakumu. O6pasyroiusiics TPHKETOH HeE Bblje-
JAIOT: OH TYT X€ LHKIM3YeTcs, HaBad NPOAYKT - UMKIN3auMd no Po-

6uHCOHY.
o
2T
h + g
H” =
) o O

o Ar. Ar.

Ar = [«

\°/©\

Ar

[ina nepexoma X 3CTPOHY noTpeOyercs €lie HECKOIBKO CTalHii.
BDcTpos — SKEHCKHMA NOJMIOBOR TOPMOH, KOHTPOMHPYIOLIMH OBYIALNIO, a
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3aTeM 00pa3oBaHHE U BblOEIEHHE )XEHCKOro MOJIOKAa MPH YY4aCTHH CBOHX
MeTabONUTOB 3cTpagHona H 3CTPHOA. '

«Bac yoMBHT, KaK TPYAHO ObiBaeT npeoOpa3oBaTh nefCTBHE B MbICIB».
Kapa Kpayc

11. Cnenbl KpOBH HA UEPKOBHbIX 00/aTKaX

TlosBneHye cieaoB KPOBH Ha UEPKOBHBIX oOnatkax obmicHseTcs ne-
ATEJILHOCTBIO BeCbMa pacHpOCTPaHEHHbIX HEMaTOreHHbIX OakTepui
Serratia marcesens, n3BeCTHBIX TaKXke noa HasBaumeéem Chromobacterium
prodigiosum, XoTOpbIe BbUIENAIOT HHTEHCUBHO OKpAllleHHBbI#t B KpacHbI
uBeT THIMEHT.

DTOo uyno nopaxano BooOpaxKeHHe HalHX NpeakoB. Bo BpemeHa pe-
JIMTHO3HOM HETEPIHMOCTH — COLLJIEMCH NPH 3TOM Ha KHMTy Maiiepa u
Kyka «XuMus =HaTypaJIbHbIX KpacHrenelt» (Mayer F, Cook A. H.
Chemistry of Natural Coloring Matters. — N. Y.: Reinhold, 1943) — cy-
IUECTBOBAJIO NIOBEPHE, YTO «CBAThIe 061aTKH Oblnn oTMeueHbl UHcycom
¥ KpOBOTOUUHK. TIpecTynHHKa JIerko HaXOOW/TH U YacTO NPHTrOBapPHBAIIM
K COMOKEHHIO WM K CMEPTH MO 3TOMY npH3Haky. Tornmbl moaed BcTpe-
TWIH CBOIO CMEpPTh NO BOJIC NPOBHICHHA».

OTBETCTBEHHBIN 33 3TO ABJIEHHE IMHIMEHT OBIT BBIAENIEH W MONYYMII
Ha3BaHHe NPOAMTHO3MH (0T nar. prodigiosus —uynorsopen). OH HMeeT

N N
NAYRY
N

CTPYKTYpPY IPOH3BOAHOIO TPHIHPPOAA C CHNLHBLIM CONpSKEHHEM, OT-
ctoga U okpacka. S Mo3amMCTBYIO M3 €ro NMEPBOro CHHTE3a OIHY Peak-
UMIO, TMPEACTABJSIOLIYIO HHTEpPEC CBOMM MEXAHH3IMOM; OHa HaIJIAIHO
WTIOCTPHDYET HEKOTOpBbIE NMPEACTAB/IEHMs, Pa3BHTbie B MEPBBIX ABYX
rnaBax 3TOro Kypca.

JlurepaTypa. Rapoport H., Holden K. G. J. Am. Chem. Soc, 1962, v. 84, pp. 635—642.

Peaxuusi HaYMHAETCA NPUCOETUHEHHEM 110 MHXa3mo, JOHOPOM B KO-
TOPO# CIYXMT OTPHLATENLHO 3apAXKEeHHBIH aTOM a3oTa (ConpsKeHHoe
OCHOBaHUe «a-aMHHO3(HpPa), a AKUENTOPOM — CHJIBHO NONIAPK3OBaHHas
yTHNIeHoBas cBs3k ¢ rpynnoit EtO(™) npu a-yrineponHoM aTome U gBYMs
CNOXXHO3HMPHBIMY I'DYNNAaMH aKHENTOPHOro xapaktepa (A = —COOEY)
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npy B-yrnepomHoM atoMe. DTOT agaykT Muxasna (M) paspsxaercs
nyTeM KoHBepCHMHM ABOMHON cBA3M C=C M OTLIEIJIEHUA 3ITHIATHOIO
dparmenta EtO'™). Taxoit ¢parMeHT npeactasiseT coboil XOpPOWIYIO
YXOOAWMYIO I'pynny, NOCKOJBKY OTPHLATEbHbIH 3apall COCPENOTOMER Ha
aKuenTOPHOM aToMe Kucraopona. EHaMuH (N) HaXoaMTcs B paBHOBECHH
CO CBOMM COMPSOKEHHbBIM OCHOBaHHEM (0O), MOCKONBLKY MeETHIEHOBas
rpynna B eHaMHHE MeXOy aTOMOM a30Ta H CIOXHOMNDHPHOH TDyNIH-
DOBKOH ABNSAETCA AKTHBHPOBAHHON M Jlerko OTILEIIseT MNPOTOH Mo
.AEHCTBHEM TaKOTO OCHOBaHHMA, Kak, Hanpumep, EtO! ™), O6pasyiomuiica
npu 3ToM Kapbaunod O cBaA3bIBaeTCA ¢ OMukaitiuek Kk HeMy KapOOHH/IL-
HoOM rpynnoit. 3anyueHHas TaKHM NYTEM PEaKUHs NPHCOCAHHEHHA-ppar-
MEHTAlIHH NPHBOAMT B pe3yjibTaTe MOCNENYIONIEro OTINersIeHns ¢par-
menta EtO(™) x unxnnueckoit monexyne P. ITpespamenne O — P npen-
craBimer cobOoit xonaencaumio Krsitsena. Monexyna P copepxur
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eHonusytomwyroca cBa3b C—H, kucnoTHocTs KoTopol onpenensercs
ABYMA coceaHMMH rpynnamu C=0 HLHKJIHYEeCKOrO KeTOHa H CIOXHOro
3¢upa. B pesynbTtaTe P HaXxoAMTCA B paBHOBECHH C €HOJILHOM (opMoii
Q, cTabGunu3NpoBaHHON CBEpPX TOro cBOEA apOMaTHYHOCTBIO (LecTb
3NEKTPOHOB B IUIOCKOM MOHOUHKJE). Benencrsue Tako# crabunuszanum
pPEeaKUHOHHbIA NEHTP B CTPYKTYpPe Q HaxoAMTCAd YXKe HE B LUHK/Ie, a Ha
CI0XHO3(UPHOH rpynre, KOTOpas MpMCOeAMHEHa K aTOMy a3oTta. Kap-
OOHMJTBHAA I'pYIllla MOXET MPHCOESAHHHTL OAMR H3 paHee OTILICITHBIUMX-
ca pparmentos EtO' ™), 4To npHBOAHT K 06pa3OBAHHIC IPOMEXYTOUHO-
ro coeaHHeHHA R, KOTopoe cpa3y Xe cTaOUMU3UpyeTcsa MyTeM OTINEN-
JIEHHS OTUNKapOoHaTa M CONPSXKEHHOTO OCHOBAaHHA KOHEYHOTO
NPOAYKTa — HNHPPONBHOTO MPOH3BOAHOro S,

3 3ax. 177
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KAPBOHWUNbHARA TPYNMNA.
ANbAONBLHAR KOHAEHCAUMA

1. PacnoanapaHHe MOJIeKYIApPHBIX (GPArMeHTOB,
KOTODbIE MOr'YT ObITh CHHTEIHPOBAHLI MyTeM ANbAONBHOH KOHAEHCALIMH

AHTHOHOTHK pHOaAMHUHH CIYXHJ HENbIO MHOTHX NpPOBEICHHBIX He-
AaBHO OO/bUIMX CHHTE30B. 3aMBIKAIOWIHH MOCTHK €ro UHK/IHYECKOM
CTPYKTYPBl MOXHO CHYMTATh JKBHBANEHTHBIM THO3(MpHON rpynne. B
CTPYKTYpPE pPHbAMBUMHA COOEPKATCA BOCEMB ACHMMETPHUCCKHX aTOMOB
yraepofia, Tak 4TO BO3MOXHE! 256 cTepeon3zomMepos!

BrigBuM cCHMMeETDHIO, CBOMCTBEHHYIO (parMenTy LenH C(18)—C(28)
THO3pHMpA (MM COOTBETCTBYIOLLErO NMPOCTOTO 3pMpa); VIS 3TOro mo-
CTaTOYHO OKHC/IHTHL CIIHPTOBYIO TPYNINY B MOJIOKEHHH 23 H THApaTHpoO-
BaTb ABOHHYIO cBszb C(18)—C(19).
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Temepb B 3TOM DPETPOCHHTETHYECKOM aHalIH3eé MOXHO PacdIeHHThb
Hens ¢ ODHIAaTEpaNIbHON CHMMETDHEN, 4TO0Ob! BLIABHTH SHAHTHOMEDHBIC
eqvAMIbl A 1 A’, B u C. Kaxabi#t U3 3JHAHTHOMEPOB A K A’ B YHCTOM
BHJIE MOXHO [OIYMHTh PeaKuueR anbIONIbHONA KOHOECHCALMK; OHHM COOep-
XKaT xapakrepHblil pparMeHT —O—C—C—C=0. C apyro#l cToOpoH»l,
BCIO CTPYKTYDPY A, B, C, A’ MOXHO NONYYHThL CTEPEOCENEKTHBHO, TaK-
Ke HCHONblys anbAONbHYIO KOHAGHCALMIO. MacaMyHM ¢ coTp. u3 Mac-
CAYyCETCCKOT0 TEXHOJIOTHYECKOTO HHCTHTYTA CYMENIM IOJYYHTh TAKHM
o6pazom THO3dbHp B 18 cTtaguil ¢ oOmuM Beixogom 30% u cymmapHoit
crepeoceNneKTHBHOCTBIO 80% (cpaBHMTE 3TH pe3yibTaThl ¢ pe3ynbTaTa-
MH, NONy4eHHBIMH MeToaoM Kuuin B I'apBapiackoM YHHBepcHTeTe: 51
cTaams, Beixon 0,7%, crepeocenexTUBHOCTL S0% unu 48 cranui, 3,1%
n 74%; unu 45 craguit, 4,3% u 75% COOTBETCTBEHHO).

JluTepaTyps. Masamune S., Imperiali B, Gorvey D. S. J. Am. Chem. Soc., 1982, v. 104,
' pp. 5528—5531. .

2. «(My3bIRaJIbHOE POLCTBO» ANLAOALHOR KOHIACHCALIMHK

OnHuM H3 TeX, KTO OTKDbUI PEAKUMIO aJIbAO/JLHON KOHIOEHCALUM,
6b11 Anexcanap Bopoaus (1833—1887), npyrum aBTOpOM 3TO# peak-
uuy 6bi1 dpannys Broopn. Majno KOMY H3BECTHO, YTO 3TOT PYCCKHEA
KOMNO3HTOP ObL1 BhRIZAKOWIMMCA XHMHKOM. [IpeameroM ero auccepra-
uuM (1858 r.), KOTOPYIO OH BBINIOJHAN NOA pyKoBoacTBoM Huxonas 3u-
HHHA (M3BECTHOrO MpeXAe BCero TeMm, 4To B 1842 r. oH OTKpPBLI BOCCTA-
HOBJIEHHE HHTPOOEH30/1a O aHHNHHA), ObIJIO CPAaBHMTENLHOE H3Y4EHUE
6noXUMHAH QOCHOPHBIX M MbILIBAKOBBIX KHCJIOT.

3unuH npu3biBan bopoavHa choenats BbIOOD MexXay XMMued U My3bl-
KOH, IMOCKONbKY MY3blKa MCILAJIA €ro HAay4yHON NeATeNBHOCTH. TO4YHO
TaK Xe, B MY3bIKOBEOQYECKHX paboTax BbICKA3LIBAIOTCA COXaJEHHA NO
NOBOY MAJIOMHC/IEHHOCTH €ro MY3bIKaJIbHBIX COUYMHEHHWA H3-3a TOro,
4TO €My MelIlajga NpodecCHOHANbLHAS OEATENBHOCTh YYEHOTO-XHMHKa!

B 1864 r. bopoaun yHacnenoBan oT 3uHMHA Kadeapy OopranHuecKoi
XHMHH B Meanko-xupypruveckoll akagemun B Cankt-IlerepOypre. Kpo-
Me paboT No anbLAOIBHON XOHAEHCALMM OH M3y4aNi TakXKe apoMaTHYe-
CKHe aMMHBl, GTOPOPraHMMECKME COCNUHEHHA (IIEPBBIM MONYy4YHn ¢To-
pucthift 6enzonn C¢HsCOF) u BBen B obuxon 6pomaexkapboxcuinposa-
HHe cojlell cepebpa:

RCOOAg + Br, ~— RBr + CO; + AgBr
3Ta peakuHs cefivac M3BECTHA KaK peakius XYHCOHKKEpa.

Kpome Pumcxoro-Kopcaxosa apyrum Gonswmm apyroM Bopomuna
3 '
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6b11 depenn JIucT, ¢ KOTOPHIM OH no3HakoMHiacs B Uene B 1877 r.,
KOrga cOnpoOBOXAaJl ABYX CBOMUX ACIHPAHTOB HA 3aLUMTY RUCCEPTALHH
B WeHCKHit YHHBepCMTET.

Jinrepatypa. bopooun A. Bromn. C.-Ilerepbyprexot AH, 1864, 1. 7, c. 463, J. Prackt.
Chem., 1864, Bd. 93, s. 413; XKypu. Pycck. xum. obum., 1869, T. 1, c. 214;
1870, 1. 2, c. 90; 1872, 1. 4, cc. 207—209; XKypR. xuMm.-du3. obm., 1873,
T. 5, cc. 386, 410; Ber. 1870; Bd. 3, ss. 423, 552; 1872, Bd. 5, ss. 480, 481;
1873, Bd. 6, ss. 982; J. Chem. Soc., 1874, v. 27, p. 145.

Rae I. D. Chem. in Australia, May 1987, p. 144.

Kayffman G. B, Rae I. D., Solovev Y. I, Steinberg C. Chem. Eng. News,
1987, Feb. 16, pp. 28—35.

Kayffman G. B, Solovev Y. I, Steinberg C. Ed. in Chem., 1987, v. 24,
pp. 138—140.

Wirtz C. A. Compt. Rend., 1872, v. 74, p. 1361; 1873, v. 76, p. 1165.

3. HDOMLIILIJ]EHHBIC NPHMEHEHHA ANbLACJILHON KOHACHCALMM

AnbaoysHas KOH€HCAlA AlUECTOHA KATAaNHU3IUPYETCA OCHOBAHHAMH!
' 3]
“ I

CH-
HC oH- Hac\c/cnz\/m

* N AN h
HJc/ H.C CH, H,C oH 0
I'Iponyl(T peakKuH B peE3ynabTaTe AerHOpaTallvH, l(aTa.ﬂHEalyeMOﬁ
KHCIOTaMH, 06pa3yeT OKCHA ME3HTHIIA;

H,C H
3
-H,0 Ne=¢"
\
K,C c—CH
] i

0

TCuapupoBaHHe OKCHAA ME3HTHIZ HAa MeTa/UIHYeCKMX KaTanu3aTopax
(Melk, HHKENL) AaeT METHIM300YTH/IKETOH:

H, € 0
_JCH—CHy=C~CH,
Kamanuamoy ¢

+Hy

B pa3snnuHbIX BapHaHTax peakuvy CTeNeHb NpeBpalleHus aleToHa Co-
crasnser oT 30 a0 50%, a CeIeKTHBHOCTE 0 METHIH308YTHIKETOHY
ot 83 go 95% . MeTunu3oOyTHIKETOH, KaK W APYFHE MPOAYKThI albao-
JIM3A0HH AlleTOHa, MPUMEHSIOT B KayeCTBe PAacTBODHTENA 1A alleTaTa
HEJUTIOJIO3b!, aleToOyTHpaTa LENNIoNo3bl, AKPWIOBBIX CMOJ, MpH
OYHCTKE OPTaHMYECKHX TMPONYKTOB METOAOM XHIAKOCTHOH IKCTPAKLHH,
NPH OYHCTKE MHHEDPAILHBIX Maces OT NpefenbHbIX YINIeBOJAOPOAOB, NPH
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NMPOHIBOACTBE KPAcoK, a TAaKKe MPH IKCTPAKUKH HHOOMA H TaHTana u3
ux MHHepanoB. Komnanusa «[leitue Texcako» umeer ycTaHoBKy oObuuel
OpPOH3BOAUTEILHOCTBIO [0 MeTHIH300YyTH/IKeTOHY OKomo 25000 T B
roa.

4, JIpyroe BaxHO€ NPOMBIULIEHHOE npmweueuue
AJBJ0NBHON KOHAEHCAMH

Konpencauuent dopManbaerdaa ¢ u306yTHpaabaeruioM B LUEIOUHON
cpee M0J1y4aloT NMPOMEXYTOYHBIA (-anbaoib, rHAPUPOBAHHE KOTOPOTo
NMPHBOOHUT K HEONMEHTHJITIIHKONIO.

H o H o}
~ 7 ~cF
' 1)OH™ I
HCHO + C E)——-H;—P :
"'sc / HiC \CHZOH
3 H‘-}C

CHZOH

.C ,
M crzom
CH3

IocnenHuil NpOH3BOOHTCA B KoauuecTBe okoyo 20 000 T B roa. Ero
HCTIOABL3YIOT B CMA30YHBIX MAC/AX, IPH MPOU3BOJCTBE KPACOK, HEKOTO-
pHIX NONMDHPOB, a TakKe B KauecTBe IUtacTtHdHkarTopa.

Ha nepsoit cCTaORH albA0ALHOTO NPHCOSAHHEHHA QopMaTbaeTH Bbl-
CTynaer B Ka4ecTBe akileniTopa, a usoOyrupanspernn Onaromapa cBoci
€HOJIH3ALMH BBIMONIHAET pOAb AOHOpa. MMeerca aBe NPHYMHBI Taxo#H
CEMEKTHBHOCTH B CHTYAI[HM, KOTlAa CMeCh COINEPKHT NBa aibAernaa:
dopManbIerna He MOXeT 00pa3oBaTh €HOJ, IOCKONbKY Y HEro HET aTo-
ma H B a-nooxeHud H, kpome Toro, kapbouunsuas rpynmna ¢opmans-
neruga Gomee nocTynHa (CpaBHEM BOHOPOI H M3ONPONHIBHYIO Ipyminy,
CO3OAIOLIYIO CTEpHYECKHe 3aTpydHEHMA).

Coxpar. «3HauuT, Ha CAMOM fAejie OKa3LIBASTCA, YTO 3TO HE TaK, Kak HAM TONLKO
q9TO NPEACTABNANOCH, (...) YTO NMONEIHOe, NDATORHOE, criocobHoe k Gnary ¥ ecTh npe-
kpacHoe. Her, 3TO JonyluexHe, eCl¥ TOMbK) BOIMONKHO, €IE CMEIIHEC NPEXKHHX

(..
Haamon. Ouatoru. M.: Mbicnb, 1968, 1.1, c. 175
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§. AnbaoabHas KOHACHCAUMS H «OoJiblne»
OpraHUyeckHe CUHTEe3bl

AnbnosbHas KOHACHCAUUA — OAHA M3 BAXXHEHLIMX peakilHil, HCTIONb-
3yeMbiX CICHHANHCTaMH N0 OPraHHYECKOMY CHHTE3Y: OHa [03BOJfAET,
BO-NIEPBLIX, COIXATH HOBYIO YTNEPOA-YIJIEPOAHYIO CBA3L H, BO-BTODBIX,
H3 4YeThIpEX BO3MOXHBIX CTEPEOH3OMEPOB NONYYHTH NHILL OIMH.

TIpEMEpOM MOXET CIY)XHTbh CHHTE3 OJHOrO H3 CECKBHTEPNEHOB —
NOHrngoIeHa, — NMpOBeAcHHbIN OnmonuepoM B IBE CTAOHH.

1. doroxumudeckoe (27 + 27)-UHKIONPHCOEAHHEHHE ABYX LMKIONCHTE-
HoB. [IpH 3TOM 3a CuyeT €HONMHM3ALUMM UMKIIONEHTAHOHA MONyYaloT
E€HONLHYIO QOpMY B NpEeIPaBHOBECHOM COCTOAHHH, KOTOpas (HKCH-
pYeTcs B BUIE CNOXHOro 3tupa. B pesyabTate HUKIONPUCOCIHHEHHSN
obpasyeTca TeTpauMknudeckas cHcTeMa, codepKaiiad (parMeHT
noHrugponena Ouuukno[2.2.1)rentad.

2. PackpbiTde uuxna. Hanpsokennsift nukno6yTan, ofpa3osaBmmiics Ha
npeasiaylie ctraauM, pasMeikaercd. [Ipd 3ToM nony4aercs ceMu-
YIEHHBI LMK/, KOTOPbIH TaxXe COAEPXHTCA B JIOHrudoneHe.

O

: i
o OCOCH2 Ph
i [+]

1) Ph cuzo'c'u w
9 o= P

o /
H, Pd/C

Pa3MmbiKaHue HHEKIA CedyeT Mo NYTH CIOHTAHHOH peTpoansaonkHOoR
peakuun. deAcTBHTENBHO, (GOTOXHMUHYECKHIH agiyKT COAEPXHT dpar-
MeHT —O—C—C—C=0, xapakrepHbiii ans ansaonefi. Ilockonsbky
anbAONbHAA PeakKUus — pPaBHOBeCHBIR Mpollecc, BO3MOXHA TakXe H 00-
parHas edl peakuusa. B 3ToOM 4acTHOM cllydae NBHXKYIUe# cuiod perpo-
aNBRONILHOR peakuMM SABJIACTCH PAa3MbIKAHHE HaNPSHKEHHOIOo MaJoro
IIMKJIa, KOTOpPOE, MO BCEH BEPOATHOCTH, 3AMYCKAETCA THAPOTEHONH3OM
CJI0KHO3GHPHOW Tpynnkl.

Ri2y e?’
I S
t(!ﬁ %
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B peTpoCHHTETHYECKOH NEPCNEKTHBE TPHIHMKIIHYECKHH NUKETOH 3K-
BHUBAJIEHTEH (C TOYKM 3pEHHs ANBAONBHON KOHOEHCALMH) TETPAUMKIHU-
YeckOMY [(-KeTOHY, B3ATOMY B paMKky (R = H).

Q oRr

N
A% | = AD

il

IMocnenuut B CBOIO OuYepenb MOXHO PACLIEMUTH Ha UHKIOMNEHTEH W
uuisionedredon (R = H). ®doroxumuueckoe (27 + 27)-UHKIONPHCOEIH-
HeHHe oOneryaercs TeM, 4YTO OHH YXe CB#3aHbl KapOOHMIIBLHBIM
MOCTHKOM.

CuHnTe3 NOHTHPONEHA, CTONbL H3ALIHLIA Onarogaps cBoeil KpaTKOCTH
(cM. DONOJHHTENBHOC 3aMEYaHHEe HHKE), BOCIIUThIBAET XOPOIIUH CTHIIE.
KopH YeThipHAILATBIO FOOAMH paHee IMpoBeSl CHHTEe3 JIOHrHponena, Ko-
TODbIA MpeAcTaBnAeT CO0OM OMMH H3 KIIaCCHUECKHX «OOJIBUIMX» CHHTE-
30B. Omnnonuep, B3ABIINY pa3pabaThiBaTh HOBBIA NyTh CHHTE3a, €CTECT-
BEHHO, COMOCTaB/A CBO¥ Moaxom ¢ paboToit CBOEro 3HAMEHHTOro
npeaiieCTBEHHHKa. B 3TOM comocTaBieHMH SIBHO INPUCYTCTBYIOT 3Jie-
MEHTB! 3cTeTHKH. TOYHO TaK ke, Kak bpaMc couHHMn «BapHaluu Ha
Temy laitnua», a Paeens — «Moruny Kynepena», Onnonuep cosgan
CBOM MasieHbKHH IeIeBD, OTAAB OaHp YBa)KeHHA KOpH, HO B TO XKe Bpe-
Ms TIOKa3aB cedsn 'PaBHBIM €My.

3ameuanue. [lepsoHauanbHOoe moONyueHue OHUMKNA, «yBEHYAHHErQ» KapOOHHAOM,
OCYILECTBAAETCA MyTEM NMPHCOCAHHEHHS EHAMHHOBOTO NPOM3BOAHOIG UMK/IONEHTaHOHA
K XNOpAaHrHAPHOY UHKIONEHTeH-2-KapOoHOBOH KMCNOTHI,
3akmIOYUTENbHbIC CTAOHM CHHTE3a TaKOBBI:

3. BaanmopeiltcTBHe ocylecTBAsETCA No Hosiee nocTynHOH KapOOHHILHON rpynne uukao-
TENTAHOHA Y¢pe3 NOCACAOBATENbLHOCTH PeakUuuii A0 RORYyUerus >C(CH3)2 ¢ nprMme-

CH,
>c=o__>\c=cnz_>\c/|

/ /N,
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HesHeM peakTdBa ButTHra Ph;P=CH,, a 3atem merunennoauna CH:l; 8 npucyrer-
BMH Napbi Meah — UMHK (B yCnoBMAX peakuus CummoHca — Cwmurta). [lanee cnenyer
THAPOTEHOAN3 IIMKNOMNPOIaHa MONEKYNIAPHBIM BOAOPOAOM C Y4acTHeM IVIATHHBI B Ka-
4ECTBE KaTanu3aTopa B KHCIION cpefne.

4. BpecHUe 3HO0-METHNBHOH TDYMNMB! M0 «-YIJIEPOAHOMY aTOMY (OTHOCHTENLHO Kap6o-
HUJIBHOH rpYNnNbl) UMKAONEHTAROHA: €HONK3aumua ¢ nomowkio LiNR, ¢ nocneayromum
ankunupopanMeM Metununoauaom CH;l.

5. MNpespawenne B nonrudonexd. Helicreue peaxtusa BurTura Ph;P=CH; Ha kapbo-
HHJILHYIO TPYNNy CHOBA MPHBOOHT K oOpa3joBaHMIO OBONHON >THAeHOBOH CBA3M.

JlutepaTypa. Oppolzer W., Godel J. J. Am. Chem. Soc., 1978, v. 100, p. 2583.

6. Cunre: adpomiuaxa

KanTapuaus — akTHBHOE Ha4ano (pa3apakaroile HaphIBHOIO Oel-
CTBHA) «lnaHckod wmywku» Cantharis vesicatoria, BbificTICHHBIH B
1810 r. ¢apmauesTomM Pobnke, Ovin cHHTE3HpOBaH BymsopmoMm B
1941 r. My npuseneM cuures no lliTopxy B Bapuante Bioun. Cuauana
NPOBOAAT rpHcoenuHeHne no dunkcy—Ansaepy npu 100 °C B 3TaHone
(ctagus 1) ¢ nocneayioliMM BOCCTAHOBJIEHHEM JIMTHHRAIIOMHHUUTHIDH-

0
o) \ -4
cCOOMe + »
COOMe 7 kSE'.
SEt

5-17
0
(o]
8
CHO || 2 OH
| \¢cHO | OH

CHO

o]
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aoM [—COOMe — —CH,0H (cragus 2)]). 3aTeM OCYHIECTBAAIOT 3Te-
pubukaumio MerascynbpoxnopuaomM MsCl [—CH:OH — —CH,OMs
(cramus 3)] ¥ >ddexTHBHOEe 3amemienne np¥ momomu EtS(TK(Y):
—CH;OMs — —CH:SEt (cranus 4). TpULIHK/INYECKOE COEIMHEHHE, CO-
aepxaiiiee 1Be CyNb(PUMPOBaHHbIE LENH, MOABEPTralOT OKHUC/IEHHIO TEeTpa-
OKCHIOM OCMMs B TEMHOTE, a 3aTE€M TUAPOJIH3Y CYNbGUTOM HATPHA B
BOIOHO-CIIUPTOBOM cpege (cragud 5 U 6). B pe3ynbTaTe LHKJIOTEeKCEH
npeBpallaeTca B LHUKIOrekcananon-1,2. decynsdypHpoBanne Ha HHKesle
Penes paerT TpHIMKNIMYECKHH INTHKOAb, B KOTOPOM [BAa (parMeHTa
—CH;SEt npespaumatoTcs B MeTHJIbHBIe rpynnbl (cragus 7). Pacmen-
NIEHHEe ITOTO IJIMKONA HOAHON KMCNoToH (cTanus §) OPUBOAMT K Npome-
KYTOYHOMY OHAJIBACTHAY, KOTODbI, MHHYf BbIICJIEHHE, NOABEPraioT
IEACTBHIO CPAaBHUTENLHO ¢NaGoro OCHOBaHHA ameTara NUNEPHIHHA
(cranusa 9), KOTOpbIH BBI3BIBAET ANTBIOMILHYIO KOHACHCALHIO ¢ mocCiieny-
oulell neruapatauvell o6pa3osaBiuerocs NPoOOykTa. DTO U NPHBOAMT K
KaHTApHIHHY.

OTMeTHM, 4TO BCE NMPOMEXYTOYHbIE MPOAYKTHl 3TOr0 CHHTE3Aa CHM-
METPHYHB! (IUTOCKOCTH CHMMETPHH TIPOXOOMT 4epe3 MOCTHUKOBBIH KHC-
nopox). Jlums Ha mocaegHed OeBATOH cTaOMu B NpoUecce abIOJIbHOM
KOHJEHCallWH nosBnseTcsd aucuMMerpHsa. Takum obpasom, cam no cebe
ITOT CHHTE3 NPHUBOAMT K paueMHYecKol CMecH.

Jlureparypa. Robiquet. Ann. Chim. [1}, 1810, v. 76, p. 307, Stork G., Van Tamelen E. E.,
Friedman L. J., Burgstahler A. W. J. Am. Chem. Soc., 1953, v. 75, p. 384,
Biichi G., Carlson G. A. J. Am. Chem. Soc., 1968, v. 90, p. 5336.

7. AnbAOJIbHAA KOHEHCALMA U MEXAHW4YeCKaR MPOYHOCTH CYXONCHIHM

KosnnareH, 3TOT caMblil pacnpoCTpaHeHHb1 0e10K MIEKONHTAIOIWMX
(yeTBEpThL OT Bcelt Macchl Oenka), NpeldcTaBaseT coboit ancamMbnb du-
opuwngpHbIX 6enkoB. Konnaren coaepXuTcs B KOCTAX, Xpsliax, 3ybax,
CYXOXH/IMAX, KOXKE, CTEHKAX KPOBEHOCHBIX COCYOOB H T. II.

MexaHnuueckas NpPOYHOCTDL KOJUIAareHOBLIX HUTEH moBbliIaeTca Onaro-
naps oOpa30oBaHHIO MONMEPEYHbIX CBA3ed, T. €, MOCTMKOB MEXIY OT-
AENbHBIMH NONHNENTHAHBIMYU uensMH. Tak, HanpHMmep, y Kpbic Koia-
reH BeChbMa MPOYHOTrO axH/JIECOBA CYXOXHJIHS COAEPXKHUT ropasmo 6onp-
uie TNOMEPEYHBIX CBA3ell, yeM rHOKuit KoJulared XBOCTA.

Ha nepBoii cragnd £-aMMHOrPYNIIbI JIH3MHA NPH MOMOLUH NH3HHOK-
CHna3bl OKHUCAAIOTCA B alIbIErH.

3aTeM BO3MOXKHO 0Opa30BaHHE CEeTKH NOMEpeqHbIX CBA3EH MO peak-
UMM anbAOJIBHON KOHAEGHCALMU:
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|
N A4
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H?(CHZ)QCHQCHzNHa — H?(CHE)ZCHZ\
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O6pa3zoBaHue ceTKH MOMEPEYHBIX CBA3EH MOXKET, TakuM obpa3oM,
OCYLLIECTBAATLCA IBYMS NYTAMHU:
1) nyTeM npucoennrenms no aBoiHol ces3m C=C anbI0NBHOr0 MOCTH-
Ka MMHOA30JIbHOTO UHMXJIA TMCTHAMHOBOTO OCTAaTKa;

"
H?—CHz
N
o=C
| A 3 t
HN NTH NH
(. i
HCICH,); CH, —C—?—lCHz)-z(lJH
i
o=C H C=0 cC=0
| . | |
H

2) anbjeruaHas rpynna, mpUCYTCTBYIOINad B 3TOM HBORHOM coenuHe-
HHMH anbaoNs ¢ THCTHAMHOM, MOXeT 3aTeM pearuposath ¢ o6pa3opa-
Huem wKpPoBa OCHOBaHMA C Apyro# GOKOBOH TIpynmnol, HanpUMmep
rUAPOKCHIIH3UHA.

Tak#M nyTeM MOXHO COeHHUThL A0 YeThIpeX lenel Koiiaresa, 4To

MOBBIIUAET XECTKOCTh M TMPOYHOCTHL KOJIJIAr€HOBBIX BOJIOKOH.
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CylecTBYeT NaTONOTHA, JJaTHPH3M, Bbi3BaHHas ynoTpebneHHeM Ta-
KHX THILEBBLIX MPOAOYKTOB, KaK dacons unu 600ObI; B ceMeHax ITHX pac-
TEHHH CONEPXUTCA [-aMUHONPONHOHHTPHII, MOMAAB/IAIOIIMNE OKHCIIEHHE
B albAErvabl £-aMHHOTPYNN JTH3IHHA.

«HecuacTHble, HECHACTHBIC, MPOUL PYKH BawH oT 6oGos!»
Omnedokn. dparmenT 141

8. BaxkHble XMMHuecKHe MPOAYKTHI. BUHWiaueTat

Bununauerar CH;—CO—O—CH=CH; nonyuaioT B OCHOBHOM
B3auMoneiicTBHeM B ra3osol ¢ase ykcycHoi kucnoTrsl CH3;COOH ¢
stunedom CH,=CH,; u xucnopoaom. IlpoussoncTso BHHMIIALUETATa B
CUIA cocrasnser oxkono 1 MaH. T B ron.

W3 BuuMnaneraTa nonyyarloT raaBHbIM o0pazoM nommepsl (55%),
NONKUBHHWIOBLIA cnupT (20%), a Tax)Ke pa3NuyHbIe CONOIMMEPDI C Mac-
NAHBIM ANMbAErHAOM, THICHOM, XNOpBHHHAOM (20%).

MMeroTcs TpH OCHOBHBIX HANpABJ/IEHHs HCIOJb3OBAHHSA BHHKIA-
uerara:

1) xnen, anre3usnt (35%),

2) KpacKH Ha JIaTEKCHOM ocCHOBe s BHYTpeHHHX pabor (30%),

3) ynakoBouHbl€ MaTepHansl MIA Oymaru u Tekctuns (25%).

9. HepocraTox THaMmua M cuHapom Kopcakosa

[lepBoe HenonHoe onucanue 3Toro 3aGomeBaHus GbLIO RXaHO pyc-
ckuM Bpauom Cepreem KopcakosbiM (1854—1890) 5 1887 r.

«Hapywaerca TOALKO NaMATbL O HedaBHHX cobbitmsax. Henasnne BUICHAT/ICHUA CTH-
PalOTCH MEPBhiMH. BonbLHOR npaBunbHO BCMOMHHaeT Gonee naesHue cobbiTHR. B pe-
3yNbTaTe €ro COOOpasUTENLHOCTh, XHBOCTh YMa, CMEKANIKA OCTAIOTCH NPaKTHYECKH
HCHApPYUICHHBLIMH)Y»

310 HeBpoJOruyeckoe 3abosieBaHHe, BCTpedalomueecs y HEKOTOPbIX
ANTKOTO/IMKOB, 3 TAKXKe JIML ¢ IeHEeTHYecKolt npenpacnonox(eunocn}o B
YCITOBHAX HecOaaHCUPOBAHHOrO MUTAHWsA, BBI3BIBACTCA Pa3pyLICHHEM
COCLICBHAHBIX TE€J TrONIOBHOTO MO3ra H3-3a HeNOoCcTaTKa THaMHHA B
nue.

Tuamua B dopme cBoero mupodochaTHOro NPOM3IBOAHOIO, PaBHO
KaK M COMPSXEHHOE €My OCHOBaHHe, KOTOpoe 0D03HaYeHO CHMBOJIOM
Tz, cnyxut npocreTHYeckoi# rpynno# (T. e. HebGenKOBOA HaCTHIO)
tdepMeHTa TPAHCKETONA3bl, KOTOPbIA OCYLIECTBNIACT KOHAEHCAUHIO Ca-
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XapoB THMA KeTo3bl ¢ anbagerdnamMd. Ha nepBoli cTaguM uUaeT HyKie-
odunbHoe npucoennHenne Tz ™) no xapGouwIbHOM Tpynme KeTo3bi.
[IpoAYKT NPHCOeXMHEHHA PACLICIUIAETCA Ha BTOPO#H cTagnM ¢ obpa3osa-
HHeM MoeKynbl anbraernaa RPCHO ¥ akTHBRPOBAHHOIO IJIMKOANbLe-
rHOHOTO (pparMeHTa. Bnarogaps akTHBauMy NMPOHCXOAMT CIHBKA dpar-
medTa C=C=N Oonee ycTOHUHBOro npu IHHEHHON KOHHrypauHu.
THaMHH CIY)KMT TaKUM 0Opa3oM IepeHOCYMKOM ABYYriaepoaHoro gpar-
meHTa —CO—CH;OH. Ha BTOpOif cTaguu — paculenieHHd — MPOHC-
XOOHUT DPEAKUMA DPETPOATIbIONU3ALMH.

\
R HO + H Tz

WAk ‘ R : /
W N + \c' CH.OM > Ho\‘b-__-c
(_,Q \ ) &~ 8 - \\ CH,0H
s7 "R il 3
R OH
-]
CH,
3
> () i R°CHO

C%i /(

C“ OH HO CHZOH

AKTHBHpDOBaHHasA TITHKOANbICIHAHAA CTPYKTYpPa MOXET 3aT€M KOH-
JEHCHpPOBaThcA ¢ APYrBM anbaeruaoM RCHO, uTo npHBOAMT K HOBOH
Keto3e, ocsoboxnaemoit pepmMenTOM B peaxunH, obpaTHolt nepsolt cra-
IOMH TOpHCOENHHeHHs, ¢ pereHepaumehr Tz( ™).

N 4 CH H Tz
N : Ho | /
(_)/«\ + RCHO c—c.
) YN / ) SCH,0H
HO  TH,0H R on

+ Tz =)
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Buiio moxasano, 4TO TpaHcKeTonasza OonbHBIX, CTpamalomuX CHH-
apomom KopcakoBa, cBa3siBaeT THaMuHnupodocdat Tz¢ ™) B 10 pa3 me-
Hee 3ddekTHBHO, yeM TOT ke GepMeHT y 3NOpPOBLIX MONEH,

Jiutepatypa. Cmpaitep JI. Buoxumusa. B 3 t.: INep. ¢ aurn.:—M.: Mup, 1984—1985.



nasa 4

HEKOTOPbIE PEWEHWA MPOBNEMbI CEAEKTUBHOCTHU
XMMUYECKARA, PETUO- W CTEPEOCENEKTUBHOCTD)

ITockoneKky Ha OPOTSHKCHHH BCEro HAUIEro Kypca BCTpedaloTcs MmpH-
MEDPbI CCJIEKTHBHOCTH, NPEACTABHM' 3A2eCh JIHUIL HECKOTOPLIC H3 HHX.

1. 'MexasumM aelicTeus GyMapasbl

OnHa H3 cTamnit UHKIA THMORHON kHCOTH! (MM unina Kpebca) co-
CTOHT B npespauleHud GymMapoBoit KHcnoThl B abnounyro. Korga npo-

-}

(—) H cCoo

\ / \ /

/ — COH) — CH,
“ooc
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11ECC MPOBOISAT B TAXKENOA BOAE, €AMHCTBEHHBIM IPOAYKTOM DEakuMu -
sABNAETCA (—)-Manat ‘B 3pumpo-KORGHTYpalHH.

DTOT ONLIT NOKA3bIBAET, UTO NPHCOEAHHEHHE BOABLI OCYIECTBIACTCH
8 awmu-nonoxenunx (H*) u OH™’) u uro, ¢ apyro#i cTOpOHREI, 3TO
NPHCOCIHHERHE ABAACTCA JHAHTHOCHEHNQHYHBIM, T. €. hepMEeHT painu-
yaeT ABe CTOPOHBI 3THIEHOBOH CBA3H. JNeKTPOPUIIbHOE NPHCOEAHHEHHE
H'*) uaer TONbKO ¢ HHXXHeH CTOPOHBI, TOTAA Kak HykieodH/IbHAs aTa-
Ka OCYWEeCTB/IAETCA TOJBKO C BepXHell CTOpOHBI.

M3 3THX cTEPEOXHMRYECKHX AAHHBIX MOXKHO H3BJIedb KOE-KAKYyI MH-
dopMaLHIO O CTPOEHHH aKTHBHOrO LEeHTpa (PyMapasbi: MOMOXKEHMH MO-
JIOKUTEIBHBIX 3apAf0B, CTAOHNM3HDYIOUIMX ABEe KapOOKCHIbHBIE IpYII-
nbl, NPHCYTCTBHH KHCIOTHOH rpynnel A—H, cnocobHo# npoTosHpo-
BaTh C HHWXHEA CTOPOHBI, BEPOATHOM CYIIECTBOBAaHHH OCHOBHOMN
rpynnsl B, crioco6HOM nenpoTOHMpOBATH MOMEKYNY BOIbI, aTaKyio-
Wy cybcTpaT ¢ BepxXHell CTODOHBI.

Jureparypa. Chottard J. C., Depezay J. C., Leroux J. P. Chimie fondamentale, Hermann,
Paris, 1982, 11I-137.
Cmpaiep J1. buoxumua. B 3 1.: Ilep. ¢ awrn.—M.: Mup, 1984—]985.

2. Kaxk caenatbh 3oM0OmM

Bo Bpemsi BTOpPO#l KpyrocBeTHOM 3KcnemMUMH Ha kopabne «Peso-
mowH» xanutal Kykx otkpein Hosyro Kanenounio. 8 cenrabps 1774 r.
Ha 60pT Kopabns Gbina HOCTaB/eHa HEU3BECTHAA puifa, MOsyYeHHas OT
xanakoB. [Ipexae yeM nepenats 3Ty puily KOKY, HATYPAIUCT, y4acTBO-
BABILMN B JIKCTICAHIIHH, COENANl €€ OMHCAHHE H DPHCYHOK.

JlanbHefiluee MIBECTHO HaM M3 cyaosoro ypuana Kyka. «K cyacTeio ans Hac 3Th
OTCPALHK 3AHANH TaK MHOrO BPEMEHH, YTO YAANOCh NPUTOTOBHTH JIHUIL HKPY W Tic-
yenb. I'-u ®opcrep M s caM Bcero nnuk nonpobosanu 6atono. K Tpem-uerbipem
yacam yTpa Hac OXBaTH/IA yXacHas c1aGocTh BO BCeX WieHaX. DTO conpoBOXAaioCh
NPHTYNNEHHEM YYBCTBUTEILHOCTH, KaK eclii Obi Mb1 IPHOIHXKANH K OTHIO 3amep3iude
DYKH M HOTH. ¥ MCHA TIONTH HCHE3Jlo Oca3aHWe. Sl HE pPa3nMuan THKenble H NerKHe
npenmeThbl, KPYXKa C BONOH M 'MepPo Ka3anuc, oAMHakopo Taxenbimd. Hac obamx
pBao, a 3aTeM BBICTYNAN OOWNbHLIA noT. Tlocme 3TOro MBI NOYYBCTBOBANM cebs
3HaMHTEeAbHO nywmie. K yTpy oaHa M3 cBHHCH, KOTODas Chea BHYTPEHHOCTH 3TOR
pei6L1, 6bina MepTBa. B TO Xe yTPo Ha 60pT xopabns aBuauchL BHOeitLb! ¥, yBUOEB
puiby, cpa3y e fNand HaM NOHATH, YTO €€ He creayeT ecTh. OHM BHIPA3HAH Ha CHET
pbiOBl ABHOE OTBPAILICHHE».

B 3toM oTuere 06 3xcnenmuun dopcrep oTMewan, WTO pedb HACT
o pbibe momorpspa Tetraodon no xnaccubukauum JIuHHes, MHOTHe
NPEACTAaBHTEIH KOTOPOI'0 M3BECTHBI CBOEH SMOBHTOCTBIO.

AnoHus!, TeM HE MCHee, NIOOAT MONAKOMHTBCA 3TOH pLIGOR K Ha3bI-
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BaoT ee «dyry». HecMOTps Ha TIMATE/IBHOCTh, C KOTODOM €€ YHCTHAT,
OTYAaCTH H3-3a TOTO, YTO CUHTAETCA, YTO BHYTPEHHOCTH NMPHAAIOT 6150~
Ay TOHKH# BKYyC, OTpaBaeHus pbl6oit dyry NOBOMBHO 4acThl. 3a nepHon
1956—1958 rr. 3apmukcupoBaHo 745 orTpaBiaeHH#, ¥M3 KOTOpPEIX 420 co
CMEPTENbHBIM HCXONOM. SN, BBI3bIBAIOWIMIA 3TH OTPABJIEHHs, TeTPONO-
TOKCHH, CONEDKHTCA TaKXe B OPTaHM3Me HEKOTOPBIX CajiaMaHap (npu-
4YeM He TONLKO y B3pocnbix ocofeif, HO ¥ B sifuax ¥ IMOpHOHAX), B
ocobennoctu pona Taricha.

B npuBeneHHo# HuKe Tabmuue CpaBHUBAETCA TOKCHYHOCTH HEKOTO-
PbIX SAOB MO OaHHBIM, MOJIyY4EeHHHIM HAa MbilIAX:

BeuiecTno MHBHMANLHAR NETANbHAA
0033, MKI/XT

Livanua Hatpua 10 000
MyckapuH 1100
(Amanita muscaria)

Kypape 500
CTpPUXHUH 500
‘TeTpoaOTOKCHH 8

Crtonb BbICOKaR TOKCHYHOCTH TaKk HopaxaeT Boobpakenue, 4yro SH
dneMuBr KCHONbL3OBAR 3TO B CBOeH -cepuH, NocBAwieHHoi xeitvcy
Bouny. B pomane «H3 PoccHu ¢ n060BBIO» CEKpeTHbIH areHT JMHIIHACK
CO3HAHHA B pe3ynpTaTe MHKPOCKOMHYECKOr0 PpAaHCHHA, HAHECEHHOro
CIIpATaHHBIM HOXOM. B pomane «JoxTop Ho» aBTOp pa3lbacHseT, 41O
Jie3BHE HOXKa OBINO OTPABIEHO TETPOXOTOKCHHOM.

W3BecTHO, 4TO MOTEHUHAN AeHCTBHA HEPBHBIX KJIETOK ONpEAcNAeTCA
NPOHMIIAEMOCTHIO MEMOpPAaHBI aKCOHA [Jis MOHOB HATpHsA W Kxanusa. Tert-
PONOTOKCHH SBIAETCA BBICOKO3((EKTUBHBIM AA0M, NOCKOIBKY OH 3aKy-
nopuBaeT MeMOpaHHBIE KaMabl, HO KOTOPbIM NEPEMENIAIOTCH UOHBI
HaTpud. B pesynbTare NONaBNAETCA PACNPOCTPAHCHUE UMMYNIbCa BAOJB
Heitpona. To XKe caMoe¢ MPOMCXOAHUT C BO3OYAMMBIMH MemMOpasHaMu Mbl-
IIEYHBLIX BOJIOKOH, YTO M BbI3bIBaeT napanud abixanus. K nogasnenuro
JABHraTeNbHbIX QYHKUHHA nobasnsercs aHecTe3us, yXe onucaHHas Kallu-
TaHoM Kyxom.

IMonobxo sany Kypape, TeTPOAOTOKCHH CTaJl BAXXHBIM CPEACTBOM HC-
cnepoBaduil B $u3Honorun U Hepoxumuk., C ero nomouisio 610, Ha-
pu¥Mep, YCTAHOBIEHO, 4TO MeMOpaHa akCcOHa COHEPKUT B CpeqHeM
OBA/IIATh HATPHEBHIX KAHAIOB HAa KBAOPATHBIA MHUKPOH.

Ipencrasnser HMATEPEC BONPOC O OHOMOrMYECKOR QYHKUMH ITOro
ARa Ans Tex pul6, KoTopbie ero cofaepkat. OHH OTHOCATCA K NOAOTPA-
ny Tetraodon Sphoeroides: »To Ha3BaHHEe NMPOHCXOAMT OT XapaKTEpHOMH
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0CcOOGEHHOCTH HX noBeaeHua. Korna na HHX HanajawoT, OHM HabupawT
MHOTO BOABI H Pa3lyBalOTCH, NMPUHHMMAas wapoobpasnyo ¢opmy. 10
AODKHO OTHYTMBaTh Hanagaouiero WK 3aTPYAHATE UX noenanue. Tox-
CHH, BEPOSAITHO, CNOCOOCTBYET BBRIKMBaHMIO BHAa. O0 3TOM mHWeET po-
manucT JIkon Creitnbex, kacasace pri0 Buna Sphoeroides lobatus w3
IOxunolt KanudopHnu, KoTopbie H3BECTHHI TaM I[IOX Ha3BaHHEM
«boyTteTe».

«boyrere — priba BAasA, NOBONBHO MeMTHTENbHanA, 6€3 OOOPOHUTENLHOIO OPYXKHUS.
OHa He OYEHb-TO YMeeT MPRATATHCR, CHACATHCA WM Hananate... CTaNa 1K OHa BhIpa-
6aTeIBATh A1 B KAYECTBE 3IAUIMTH!, BMECTO ObICTpOTH B XHTpocTh? HMm, 6u1TH Mo-
xeT, GyayuH AN0BUTOR W ManonpuBiekaTebHON, OHa cMornia obofiTuch 6e3 GricTpo-
Thl ¥ NpOBOpPCTBa. Yenosex, uByiMA B Ge30MacCHOCTH, BBICTPO TepseT cnocobHOCTHL
IAIUMILATHLCS ¥ HananaTb. BoyTeTe, KOTOPON He HyXHa HH cOOOPa3HTENBLHOCTh, HH
YyMEHHE 3AMIIATLCA, KPOME KaK NMPH BCTPEYE C YETOBEKOM, KENAIOMMUM OTPaBUTDL
CBOIO KOLUKY, NMOrpA3Na B HHUTOXKECTBEN.

B nauane 60-x rogos P. 6. BynsopTt ycranorun dopmyny terpono-
TOKCHHAa. XHMHKH paboTand Han 3Toit 3amaveit ¢ 1910 r.! Peur mper
O LIBUTTEP-HOHE, T. €, MOJIEKYJEe, B KOTOPO# COCYLIECTBYHOT aHHOHHAas
(O'™?) u xatuonnas (HaN"?) rpynnsl. 3Ta TeTpaUKKINYecKas MOMEKY-
na npexncrasisger coboit opro3dup [cocauHenHe obiuedt dopmyThl
RC(OR ' )1] ¢ xucnopoanoil GdyHKUHOHATBHOMK rpynnoil B popMe aiikoro-
nat-HoHa (—O¢ 7). TeTpauMKInyeckHli OCTOB OKPYXeEH MATHIO CIHPTO-
BHIMH TpynnaMH NOMHMO YX€ YNOMAHYTOrO ajlKOroJjifTa.

YTo6b! MOKOHYUTh C OMHCAHHEM OAHOTC M3 CAMbIX TOKCHYHBIX NDH-
POMHBIX COeAMHEHMH, HANO ellle OTMETHTD €r0 MPHMEHEHHE B HAPOAHOM
¢apmaxonee. [Toa HaszBanueM «BOKOp» OHH BOILUIC B NMPHEMBbI KYJIbTa

Bony wa TI'auTtH.
4 3uk. 177
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KonnyH roTOBMT #A, CMemIHBas MHOT'OMHCIIEHHBIE KOMIIOHEHTbI:
OCTaTKH YelTOBEYeCKHX KOCcTeH, parMeHTHl ALICPHL, TapaHTYJIOB, XKab
H T. I, HO Bcerga nobamnAsa vyacTv pa3ayBalowieiics poiOsb1.

Ha I'autv ObLITh npeBpailieHHbIM B 30MOM — 3TO Kapa Ans Tex, KTO
Hapywna 3akoHbl Talimoro obmiectsa. Takme TaMubie obluecTsa THMA
CHUMAMHCKOM Madnm obnagaloT OrpoMHOM BIACTBIO B CENbLCKOH MeCT-
HocTH. Ha TauTH OHY BO3HHKIM H3 TalHBIX Opranu3aumit Oerneix pa-
6o BO BpemeHa Tyccen-JlyBepTiopa H BOCCTaHHWS NpOTHB (PaHIY3O0B.

Sln ne#icTBYeT AaXKe depe3l KOKY, MPOHHKasA uepe3 ManeHiuHe ee Mno-
BPE&XIEHHS H BhI3bIBAA KAXKYILYIOCA CMEPThL HECHacTHOro. B 3ToM M co-
CTOHT CaMad TAHHCTBEHHAA 4acTb 30MOMGHKAUHM: KEPTBY XOPOHAT, a
BEYEPOM B [IeHb NorpebeHus KONAyH ocBOOOXAaeT ee H3 MOrWiIbl. byny-
M 3oMOHM nNonaHoOCThIO moxasaeH. EMy BBOOAT eile OOHY CMeCh Ha
OCHOBE HEKOTODPBIX MECTHBIX pacTeHHil ceMeificTBa orypeunblx Datura
stramonium, ©0oraThiX aJKaJlOMAaMH psAfa TpPolMaHa, KOTOpas BBI3bLIBACT
ncuxoTHyeckuii 6Gpen.

B pe3ynbTaTe BCero 3TOro0 4YeJIOBEK NMpeBpauiaercs B paba. OH Teps-
€T CBOK AYHMIY, BEPHT, UTO YTpPATHN *M3Hb. Ilpespamtasach B 30MOH,
OH OTKa3blBaeTCsi OT CBOeHM JIHYHOCTH H camMoctostensHocTH. Cuna
MECTHBIX KOJIIYHOB OCHOBaHA Ha yXace, KOTOPLIN OHM BHYIIAIOT OKpPY-
xarwowuM., Ha I'antH MHorue Gosarcs Takoi yyact. U3pectHo 06 on-
Hoit Takolt xepTee. Knepsuyc Hapumucc «ymep» B 1962 r. B SonbHule
Ans6epra IlBeituepa B Heuianene, uto # ObUTO YIOCTOBEPEHO CBHAE-
TeNbLCTBOM O CMepPTH H norpeGeHMH, HO 3TOT YeNOBEK CTasl 30MOH U
B TeueHue 18 mocnenylommx ner 6sl1 paboM Ha caxapHOM IUIAHTAUMH.
Jlump nmocne cMeptH xo3zaHHa Hapuuccy u apyrum padam ymanoch
bexars.

Jlutepatypa. Beaglehole J. C., ed. The Journals of Captain Cook, vol. 2. Voyages of
the Resolution and Adventure 1772—1775, Cambridge University Press,
London, 1961, pp. 534--535.

Forster J. R., Robinson G. Observations Made During a Voyage Around
the World, London, 1778, pp. 643—649,

Mosher H. S., Fuhrman F. A., Buchwald H. D., Fischer H. G. Science,
1964, v. 144, pp. 1100—1110. i

Cmpaiiep JI. Bnoxumua. B 3 t.: Tlep. ¢ aurn.—M.: Mup, 1984-—1985,
Steinbeck J, Rickets E. F. Sea of Cortez, Viking, New York, 1941.
Woodward R. B. Pure Appl. Chem., 1964, v. 9, pp. 49—79.

Davis_W. Passage of Darkness: The Ethnobiology of the Haitian Zombie,
Univer?nty of North Carolina Press (sous presse); Amer. Scientist, 1987,
v. 75, pp. 412—417.
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3AUNTA N PEFTEHEPALUUA OYHKUUOHANBHBLIX rPyNnn.
CNWUPTOBAS U KAPBOHUNbHAA MPYNNbl.
OBPAUWEHUE NONAPHOCTH

1. HyxneodunbHoe jaMeiueHHe B MoJexyle
¢ PeaKuMOHHOCNOCO6HOH xapOOHHUNLHOH IPYIMON

B paccMaTpHBaeMolf CHTYalMH TPHBHAALHBIA NMyTh — Sn2-peakuus
Metrunar-uona CH;O0'™) ¢ ormennennem Br{~’ — He moaxomur, Tak
KaK peareHT npHcoeOMHsICA Obl Mo kapOoHHALHONA rpynne. OH MoXeT
TaK)Xe NMPHBOAHTE K anbRONLHOH xoHmeHcauuu Mexay Br(CH),CHO s
KavecTBe JOHOpAa K APYro#t anbaerMaHoi MOJIeKyNod B KaYecTBE aKLEN-
ropa CHO. CnenosarensHo, Hago NpeABapUTEILHO 3AUMTHTL Kapbo-
HWILHYIO [pYNMy, HanmpHMep, Tak, KaK YKa3aHo HIDKe Ha cXeMe
PeaKLHH:

o /N

o_ o
H

/0\/\_)]\“ -— /0\/\>"\

«S NMOMHOCTHIO MORMHCHBIBAIOCH MOA CY)KACHHEM BALIETO NPEBOCXOAHTENLCTBA O XH-
MHKaX H AYMal0, YTO OHH TOJIbKO TEM H 3aHHMAIOTCA, YTO MPOUIHOCAT C/IOBA, HEMOHAT-
Hble oA oObiuHbIX Nonel, yTobbi caenaTh BHO, OYATO OHM 3HAKOT TO, UTO B OeKCTBH-
TENLHOCTH HM OTHIONb HEH3IBECTHOY.

Hexapm. Tlucema k Mapkudy ne Heroxkscrn, 23 Hoabpa 1646 r.

«["naBHas npoGeMa XHMHMKOB COCTOMT B TOM, YTO XHMHA s HHX CAHUIKOM TPYOHAa».

Anvbepm inuumein. Unrupyerca no: Zuckerman J. J. J. Chem.
' Ed. 1986, v. 63, p. 829833

2. Hauvano cunresa Jonrndonena no Kopn

Hcxomnoe BeiecTBO B 3TOM CHHTe3e — OHLHKIIKYECKHH NHKETOH,
M3BECTHBIN 0O HaIBaHMeM keroHa Bunanna — Muwmepa. [danee, s
4*
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rn. 16, Mbl YBHIHM, KaK €ro MOXHO Jierko nomyudrth. Ileppas cramus
3aKIIOMAeTCa B MPEBPAaUleHUH ONHON M3 JBYX KapOOHWIILHBIX rpynn —
HMMEHHO TOH, KOTOpas HaXOOMTCA B COMNPAXEHHON CHCTEME, — B 3ITHIIE-
HOBYIO CHCTEMY.

0 P

BBeneHse 3alUMTHI pemiaeT cpasy Ase NpobneMsbl: PeakMOHHOCHO-
COOHOCTH H CENEeKTHBHOCTH. B HNPHCYTCTBMH OOHOrO KBHBAJICHTA ITH-
JICHITTHKOJIA ¥ C MPHMEHCHUEM B Ka9eCTBE KaTAH3ATODA N-TONYONCYNb-
$OKHCNOTHI B GeH30N¢ OCYLIECTBIAETCA NPEBPALLIGHAE OAHOrO M3 LMKIIO-
reKcaHoBbix kosen, obnajaiomiero Gonee BHICOKOR PEAaKLUHOHHOCTIO-
cOBGHOCTHIO, B COOTBETCTBYIOIWMH 3THieHKeTatb. ITocne 3TOro Mox-
HO 3aHATHCA NpPEBPAIlNCHHEM CONPRXKEHHON XapOOHWNLHON Trpymmel
(C=0'— C=CHCH3) ¢ nomoupio peakuud Burthra (rn. 12).
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B. nanpHelimieM KapOOHMABHYIO TPYNIY MOXHO percHepMpoBaTh,
ynanuB 3amuTy AeficrBueM 2H. HCl B »raHone.

Jlureparypa. Corey E. J, Ohno M., Vatakencherry P A., Mitra R. B. §. Am. Chem.
Soc., 1961, v. 83, p. 1251; 1964, v. 86, p. 478.

3. 3auwmra KapOOHHIBLHOR TpYNbl B NPOMBIULIEHHOM CHHTe3e

MeTunkeToH, aBnsowHics 6ollee peakUHOHHOCNOCOOHBIM, YyeM Co-
NPSKEHHbIA KETOH, MOXKHO 3AILUTHTbL CENIEKTHBHO, NMOJIYYMB 3TUIIEHKe-

OCH,Ph
!
o H
<_ o
0
1
OCH,Ph
[ o) H
0
S
OCH,Ph
H
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TaNk XeACTBHEM 3THNEHTJIHKOAA B NPHUCYTCTBUH N-TONYONCYIbGOKHCNIO-
Thl B Ka4eCTBE kaTanKk3aropa. ITocne 3Toro BO3MOKHO CE/ICKTHBHOS all-
KHJIMPDOBAHHME B «-TIONIOXKCHHE K HE3aMCleHHONW KapOOHHNLHOH rpynme.
Ocnosanne NaOCHj ofpa3yer BUHMIIOT €HONATA, KOTOPBIA oTINENIseT
npotoH B nonoxeHdh C(11) ¢ a-CTOPOHBI, TaK YTO OCYIIECTBIINETCA AH-
muy-nepUIUIaHapHoOe PacnoNIOKeHHe ABYX cBsiseli: pasopsanHod C—H H
BHOBb oOpasyromedica C—C (nmocneausis obpasyercs noa aeHcTBHEM
CH;I). TakuM nyTeM BBOOAT aHTYIAPHYIO METHIBHYIO TDYNIy B HOMO-
xeure C(10) (B npUHATON ONA CTEPOHOOB HyMepalnu aToMoB). Ocraet-
¢S NIALIL PEreHepHPOBaTh BTOPYIO KapOOHHNBHYIO rpynny NYTEM FHADPO-
Jid3a B MPHCYTCTBMHM KMCIIOTHOTO KaTajM3aTopa.

DTOT npouece NpeACTABNAET HUHTEPEC, MOCKONBKY B HEM MPOHCXO-
OUT aNKWIYMPOBaHHEe BHHUIIOra €HOMATA ¢ HM30MeEpH3aLHel 3THICHOBONU
cBa3u. OH cOCTaBAseT 4acTbh CHHTE3a CTepouaoB mno Pyccenmo — Vna-
&y, ocsoernomMy ¢ Hauana 60-x ronos.

4. MexaHu3M (GepMEHTATHBHOIO OGPA3OBAHMN ALETOHHA

1{uaHorpynmna He ABIAETCA CAHHCTBEHHON rpynnoff, no3sojsouies
ofpaiiaTe NOMSPHOCTh ANbAETHAA KATANHTHYCCKHM INyTEM, CCJIH If
9TOro npencramasercs ciry4a#h, xak, Hanpumep, B Meroac Jlenmyopra—
HITopxa. AHAIOrHYHO HACT MPOLECC C COMSMH THA30/MA, B KOTOPHIX
NOJIOXKEHHE 2 MEXKIY ATOMaMH CEPhl H TMONOXHTEILHO 3aPSKEHHOTO
asora (mocnennuit, TakuM 06pa3OM, CTAHOBMTCA elllC Gonee CHJIBHBIM
akuenTOpOM) ABJIAETCH KHCIIOTHBIM UEHTPOM.

R R
\ @ \ @

3(7}5 um—— 'T’E} HHY

Pouanba bpecnay (KonymOus) B 1957 r. BeIBenn U3 3TOoro Haémoe-
HHS MEXaHH3M NeACTBHA KodepMmeHTa THamuHnupodocdara, xkoTopblit
MOKa3aH HMIKE HA NPOCTOM NPHMEpPE KOHMACHCALUHMM HABYX MOJNEKyn OeH-
3anbjieruaa.
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«Hayka Bcerga WCXOAMT H3 XH3HH K CHOBa K Hefl Bo3BpamiaeTcs».
I'éme

5. ApOMAT XacMHMHA

B napjroMepuu NPHMEHSETCH YUC-XKAaCMOH — [axy4yee BeulecTBO
XACMHHOBOM 3CCeHLHH. 3amax 3TOro HioMepa obOnanaer Toil yAHBH-
TeNbHONH TOHKOCTBIO, KOTOPOR HET y mpaHc-kacMoHa. B kadyectse 3a-
MEHHTENA YUC-)KACMOHA HCIOJb3YIOT CHHTETHYECKHH AHUTHOPOXACMOH,
XOTd H 3HAYHTENbLHO YCTYINAIOLIMHA eMy 10 CBOHM apOMATHUYECKHM Ka-
yecTBaM. J{HIHOPOXKACMOH HOAYYAIOT NMYyTEM LHKIH3AUHM YHAEKaHAHO-
Ha-2,5 ¢ OCHOBAaHHEM B KauyecTBe KaTaju3aTopa.

il cH, CHy {CH,l5CH,
N\ \C/ _OoH7
H]C \CHz)g CH} N -H O
0

3TOT AMKETOH MOXKHO MONYYHTH BEeChbMa MPOCTBIM CNOCOOOM nyTemM
KOHIOEHCALIMH TeNTaHa/Id ¢ METHNIBHHHANKETOHOM, KOTOPBIN CNYXXHT akuen-
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TOpOoM Muxass. TpusTwiaMMH OTpBLIBaeT nporox B nonoxenmn C(2) or

. conM THazomua. ConpspkeHHoe ocHoBaHHe Tz{™) CIyXHT KaTanu3aTopom
oOpaleHus NoNApHOCTH ajbAErHAa, NpH4YeM H-reTaHanb 3aMellaeTcs
Ha OJKBHBAIEHTHBIN KapbGaumoumbii cuaTon H3;C(CH:)sC(Tz)OH ™).
OroT KapbaHMOH NPHCOEOHHAETCA NO YIJIIEPOTZHOMY aTOMY METH/IBH-
HH/IKETOHA B COOTBETCTBUM C peakuded Muxassnsg, uToO NpUBOAMT K LE-
JIEBOMY IXHKETOHY.

)
i 1l
H)C(CHZ)SCHO H.C H
2 NEt CHzCe i3
3 \Nm CHy
C,Hs0H ( A
80'C 5 CH,CH,0H

0
i i
HyC(CH,) s C(CH,)a CCHy

Jiurepatypa. Ohloff G. Experientia, 1986, v. 42, pp. 271—279.
Stetter H., Kuhimann H., Hease W. Org. Synth., 1987, v. 65, pp. 26—31.

6. CuHTe3 LUMKIMMECKHX KETOHOB uepe3 AMTHAHbBI

Outuan nonyvaior u3 dopmanbaerumga peaxkudefi ¢ 1-6pom-3-xyop-
MPONAaHOM, KOTOpPas MOC/e BKIIOYEHHA STHTUA OgeHcTBHeM H-OyTHnnM-
THA, NO3BOJIAET BBECTH TPEXYITIEPOAHYIO Lienb. Peakuuio MOBTOPAIOT,
HCTIONB3ys Ha 3TOT pa3 XJIOPHA-aHHOH KaK yXoadllyro rpymnmy. Takum
flyTeM nonyuaercs OHCTHOKETalb HMKIOOYTaHOHA.

Teneps nocTraTouHo ero rMAPOMN3OBaTh, YTOOBI MONYYHTH KETOH.
B 3ToM coctouT OOLIMiIt METON CHHTE3a LIMKIOAKAHOHOB.
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«PUNOcOPCKUA AHANTA3 MCXOIMT, KOHEYHO, H3 CHMBOJIHKH KaK M3 JaHHOCTH. OaMako
BOBCE HE€ KaK B QHIONOTHE, KOTODaN TOALKO NHINL ONNHCHIBACT CYLIECTBYIOUIee Nono-
JKCHME, H He TaK, KaK 3TO [eNaeTch B eCTECTBEHHBbIX HayKaX, KOTOpble, Ii¢ BO3MOXK-
HO, Pa3pyumaloT K peGOPMHPYIOT eCTECTBCRHYIO CHMBOJIMKY, HMef Lelbio NMOCTpoe-
uve abCTPaKTHON MOAENM HAUIETO BEUISCTBCHHOrO MHpa, Kotopasa 6wt Haubonee co-
OTBETCTBOBANA YK€ CYWIECTBYIOIUHM QOPMYNTHPOBKAM A3LIKA €CTECTBO3ZHAHHA,
dunocod crapactTca BBIABUTH, B 4eM H KakHum OOpaoM CUMBONLI, BKTIOMAas H Te,
M3 KOTODBIX HEH36eXHO CTPOMTCA Hayka, ABAAIOT COGOM TY COBOKYMHOCTH ONLITa,
KOTOpYIO OHM TPU3BaHb! OPraHU3IOBATL B- CKPLITOH HIM ABHOH dopMe».

Granger G. G. Pour la connaissance philosophique,
O. Jacob, Paris, 1988, p. 195.
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AKTUBAUUA

1. CtabuapHoCTH

CnoBa — Hallli Bpard W cnosa — HamM apy3bsi. MBI aymMaem, uTo
B HayKe ClIOBa TOYHO OTPaXalOT HEKOTOpPYH MCTHMHY, Kak eciH Obl ee
MOHO GbITO BBIPA3UTh C NMOMOLIBLIO MAaTeMaTHYECKOTO COOTHOLICHHA.
O na, cj10Ba OMEHb BaXKHbI, HO JJIA HAayKH BOBCE HE CTOJIb CYLIECTBEH-
Hbl. MBI TOTOBBI AOMYCTHTBH, YTO NEPEBOA NMO3IMBI CO3HAET PAR NPO-
651em. Ho Mpl 11onaraeM, YTO COBEPLUECHHO HEBAXHO, HA KaKOM A3bIKE
ONMMCaHa METONMKAa CHHTe3a — HAa SNOHCKOM, apabcKoM HNU aHrHi-
CKOM, — JnHIUb OBl 3TO ONHCAHHE OBUIO NOCTATOYHO HNOAPOOHBIM: Te
’Ke caMbie MOJIEKYJIbl BOSHHKHYT B XKonbOe B moboil 1abopaToOpHH MHpa.

A Mexay TeM, cjioBa — 3TO BCE, MTO Y HAac HMeeTcsa. Bce HaumH
caMble 3aBeTHble MBICIIH NIPHXOAHNTCA BbIpaxaTh ¢ IOMOWIBIO 3THX 3Ha-
KOB, OTHATOLICHHLIX CBOEH HCTOpHEH, CBOMMH MHOrosHaunocramu. K
TOMY Xe, 6onblIas YACTh MIOXOTBOPHBIX HAYYHBIX AHCKYCCHH NMPOMCXO-
JMT B XOQE€ IPOCTHIX, HEHOPMANBHBIX Pa3rosopoB. MBI 4aCTO 3HAEM,
4YTO TO MM MHOE CJIOBO HMEET CaMblii TOMHBIH CMBICH, YTO HE MEUIAeT
HaM MpPHMEHATH €ro B caMoif BONbHOY MaHepe, B OedcTBHTENBHOCTH,
4yeM cu/ibHEe HaM HPaBUTCA OOBOI H 4eM Oonbllie 3HAYEHHS Mbl NpHOA-
€M ero NMpH3HaHWIO, TeM 0oJiee rOTOBHI HCMOJIB3OBATh CaMble NMPOCTHIE
cnoa. MIMeHHO B TakHX C/IOBax B ropasno Gonbluell cTeneHH, 4em B
TEXHHYECKHX TEPMHHAX, MBI 4aCcTO OCO3HaeM CBOH ONBIT. A 3TOT ONbIT,
3Ta MpeabICTOPHA MOryT ObITB Yy HAac COBCEM HEe TakMMHM, KakK ¥y
ApYroro.

MeHs HaBeNa Ha TH Pa3MBILICHHS peakiuus Moero apyra ¢uiuka
Ha ynorpebneHde cnoBa «cTabunbHBIA». S CcKka3al, 4TO elle HEH3BECT-
Has ¢opma yrnepoda HecTaOMibHA MO OTHOLUCHHMIO K allMa3y WM rpa-
duTy ¢ yueTOM cCyllecTBEHHON pa3HHubli B 3Hepruax. TeM He MeHee A
AyMas, YTO Takywo ¢GopMy MOXHO NOIMydduTh. Moi#t npyr ckasan: «A
noyemy Obl H HeT?» — M MbI cTanu 3To oOcyxknarek. Ha camom nene
HaM 3TO AOCTaB/IA/I0 YAOBOJLCTBHE, MOCKOJbLKY MBI ApY3bs. OnHako
HaM cneaoBano 6bl BAYMAThCA B MPUMYHHLI, 110 KOTOPBIM TaKOe [1POCTOE
C/I0BO, KaK «CTaGHIBHOCTB)», HMEET BeChbMa palIM4HbIE cMbICT ANA -
3HKa W I8 XMMHKa. : "
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Ipexie Bcero, KOPOTKOE HANOMHHAHUWE, AJiMa3 (cxema /) u rpadur
(cxemMa 2) — 3TO ABE XOPOLIO H3BeCTHbIE AUIOTPONHbIE MoAUdHKALUH
yrinepoaa. B 3THX MoaudHKauMaX aTOMb! YIJIEpOAa CBA3AHbI MEXRY CO-
Ooit paznuuHeIM criocoboM. B anmMase Kaxablil aTOM yrinepoaa OKpyXeH
TeTpa3dpoM H3 YeThIpex APYrHX aTOMOB. B rpadnTe uMeercs ciouctas
cTpykrypa. Kaxabif cnoit o6pazoBaH «TpPHIOHAJNBLHLIMH» aTOMaMH
yriepoaa, ¥3 Kaxaoro UCXOmAT TP cBA3M noa yrnoMm 120°. Cnowm cna-
60 cBA3aHBI APYT C OPYroM, MEXJy HHMH HE COBCEM «(HACTOSLIHE» XH-
MHuYeckHe cBa3d. OHH JIErko CKONBb3AT APYr OTHOCHTENBHO ApYra, nos-
TOMY IpadHT H MOXET CIIyXHTb CMa3OMHbIM MaTepuanom. He npasaa
a4, 3abaBHO, YTO UYepHbIA rpaguT Oosnee yCTOWYMB (TepMOAMHAMHYEC-
Kd, ¥ 00 2TOM MBI €lile NOroOBOPHM), Ye€M TBEPABIA M NPO3padHbIi an-
Ma3? HenamHoro, Ho Bce Xe ycroiuusee. Ilog 6onbmnM gasneHuem
COOTHOIeHHe cTabunpHOCTeH, KOTOpOe onpenensercs GanaHcoM 3H-
TanbNUHHOrO M SHTPONMHAHOro ¢akTOpoB, MeHseTcA. bonee mIOTHBIA
anMa3 CTAHOBHMTCH YCTOMuMBee, M HAa 3TOM OCHOBAaH NPOMbIIUIEHHbIH
Npouecc MOJyYeHHS TEXHHUECKHX anmMa3oB.

ST

7 2

CymecTsyloT 4 apyruae ¢opmel yrinepoaa [1]. CknoHHocTs sioneit,
MY)KYHH H XCHILUHKH, CXKHTaTh BCE H BCA, CAy4aHRO HNH CHCTEMAaTHYec-
KH, TNpHBeJIa K NONYYEHHRIO MHOXXECTBA ITHPOreHHBIX MaTepHanos. bolb-
as YacTh W3 HHX npeactaBnseT coboit pa3sHOBHAHOCTH rpaduTa.
OaHaxo ecTh ¥ HEKOTODbI€ PeAKHE, HO HAZICXKHO HACHTHOHUHDPOBaHHbBIE
Apyrue annorponHeic GOpMsI Yriaepoaa, CXOOHbIE MO CTPYKTYpDE ¢ al-
Ma3oM H rpadutom. CyulecTBOBaHHE HEKOTOPHIX GOPM HAXOOMTCA ROO
ponpocoM [1]. KopoTkue yriaeponHste uenH obHapyXeHbl B XBOCTaX KO-
MeT U niuameHax. Henasno B razosoif ¢aze nonyueHsl Kpynueie arpera-
Thl yrinepona C,, rae 2 < n < 100, Ocobenso nogpoOHO onucaH arpe-
rat u3 60 aToMOB yriepozna, KOTopslit nepBeiM o6Hapyxun P. Cmonnu
€ COTp. U3 yHHBepcuTeTa Padica. OH Npeniokuia Ans 3TOW 3aMeuaTens-
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HOH MoOJIeKy/pl CTPYKTYPY 3 B Buie ¢pyrOonnHoro msaua. VM ke npen-
JIOXEHO W Ha3BaHWe BellecTBa: OykmuHCTEpdynnepen (Wnu xKopoue —
dynnepen) [2].

3m0eck A cOoenaio OTCTYIUIEHHE, CBHAETENBLCTBYIOLlEE O TOH TauH-
CTBEHHOCTH, XOTODAas MCXOOUT OT ALIOTPONOB yriepoga. OoHaxXAbl s
pa3MBILIAN O BO3MOXKHBIX ajibTepHaTHBax ajmasy H rpadurty. INMoue-
my? Hy, BO-nepBBIX, MOTOMY YTO 3TO OBIJIO MHe HHTepecHO. Bo-BTO-
pBIX, IOTOMY 4TO MHOXECTBO JIIOJCH NBITAIOCHh CKHMATh HEMETAJUIH-
4eCcKHe 31eMEHTHI, YToOB! caenars M3 HHX Metanbl. Korna nasieHue
nopsaaka merabapa (y MeHs ecTh Apy3bA B KOpHE/ZIBCKOM YHHBEPCHTE-
T€, KOTOpbIe 3aHHMAIOTCA 3THM CHCTEMaTHYECKH C MOMOLUBIO aMa3-
HOW HaKOBaJIbHH) MPHKIANLIBAETCA MOUTH K JoboMy MaTepuwany, aro-
MBI CONMKAIOTCA TaK CHIABHO, YTO HMX IEKTPOHHbie 00J1aKa mepexphiBa-
IOTC® H MaTepHan npuodOperacT MeTannHyeckMe cBoiicTBa. Takum
MyTeM NONYYeHb! MeTaJVIMYecKue KCEeHOH, HoH, kucnopon [3]. O6¢cyxna-
€TCA BOMPOC O BO3MOXHOCTH NOJYYEHHS META/UTHYECKOro BOLOPOAA.

HHTepecHO OTMETHTH, UTO M anMa3, U rpaduT, eclii MOXHO Tax
BbIPa3HTBCA, HaNOMHEHb! NycTOTON. OHM BOBCE He 00nanaioT BbICOKOMR
IWIOTHOCTLIO. CTPYKTYpA ¢ TWIOTHOH YNAaKOBKOHM, KaK Y THINHYHOrO Me-
Tanna, 6uuta 661 ropaino mwioTHee. EcTh, KOHEYHO, BMOJHE ONpenEcH-
Hble TIPUYMABI HH3KOR IUIOTHOCTH A/UTOTPOIHBIX MOAHGHKauuMH yriepo-
Ja. AToMbl yriepona obpa3yloT CBSi3M, NpPU4YEM BO3HHKHOBEHHE ITHX
CBA3eH, PacloONOKEHHBIX B IPOCTPAHCTBE TPHIOHAJIBHO HIIH TETpasapH-
YEeCKH, COMPOBOXAAETCA IHAYHTEJIbHBIM BBIMIDbLIIIEM B 3HEPTHH. Yrie-
pOX CO CBOHMH Y€ThIDbMA BATEHTHBIMH -3/IEKTPOHAMH NpPEANOYHTAET
CTPYKTYDPY, KOTOpas CHJIBHO OT/IMYAaeTCs OT THNHMYHON IS MeTtannos
IUTOTHOH YNakoBkH ¢ 12 unu 14 OGnuXallIMMH COCEeNsiMH.

MoOXHO 5H, TeEM He MeHee, NPEACTABHTL cebe yrieponHble aHCaM-

\w
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6nH, KOTOpBIE JIY4HUIE 3AMOJHAMA Obl IPOCTPAHCTBO, YEM 3TO MMEET Me-
CTO B ajiMa3e UaM rpaduTe, HO B TO XKe BpeMA coxpaHsmu 6bl Tpuro-
HaJIbHOE HMJIH TeTPa’dpPHYECKOE PACIoNOKeHHe XUMHYeckux cBasefi? Ec-
A1 6Bl Takas BO3MOXHOCTB CYLLECTBOBAJid, TO, NPHKIAAbIBAs BbLICOKOE
NaBjieHHe K OOHOM H3 H3BECTHBIX A/NIOTPONMHBIX MOAHGMHKALHH, MOXHO
6p110 6B1 MOCTPOHTH THHOTETHYECKYIO HOBYIO ¢opMmy. Ecnu kpatko
CYMMHDPOBAaTh 3TY AONIYIO MCTODHIO, MOXHO CKa3aTh 4TO Ha CaMoOM
Jejle ecTh MHOXKECTBO CTPYKTYPHBIX aJIbTEPHATHB IS JIYYILIErO 3amnoi-
HEHHUA NMPOCTPAaHCTBA aTOMAaMM YIIepona, ONHAKO NMOKa He HalgeHO HH
ONHON CTPYXTYpsl Oojiee MIOTHOMH, YeM anma3s.

C IlerepoM bépAOM MBI NPpUAYMATH OOHY CTPYKTYDY, IPOMEXYTOU-
HYI0 MO IUIOTHOCTH MEXAY anMa3oM H rpadurToM. Beirnaaur ona co-
BepLIeHHO 0cobbiM 06pa3zom (cxeMa 4). B He#l NPOCTPAHCTBO 3aHOIHEHO
KOCATbHO TPHTOHANLHBIMH aToMaMHM yriepoga. Ha Hamwem npodeccuo-
HATBHOM )KAPrOHE MX CBA3BIBAIOT MOMKALETHICHOBLIE UENUM — CIUNbI,
nepeKpellHBAIOINHECH B ABYX H3MepeHUAX. ¥l HHKaKHUX CBsAdel B TpeTheM
uiMepeunn. CaMoe, Noxajyif, npUMevaTeNbHOe B 3TOH CTPYKTYype, TaK
ITO TO, YTO NO JAHHBIM PacueToOB, BbINOMHEHHBIX THMOM XbIOOEHK-
COM, OHa AOJKHA OBITh MeTarIHYeckol — caMa no cebe, Ges Bcgkoro
naBneHus [4].

4

TakuMm oOpa3oM, BOT BaM MmpelcKa3aHHEe METAJUIHYECKOH aylIoTpon-
Hol dopmst yriepona. Ecau 661 TONBKO MBI GBIIIH B COCTOSBHH e€ NoO-
nyuuts! TTHMa I «CTPYKTYDHBIX» CHOBHAeHMM! BepheMca Tenepbh K
npoBnemam cTabunbHOCcTH. He 0coOeHHO HagexHble pac4eThl, KOTOPBI-
MM Mbl pacrnonaraeM, MOKa3bIBAIOT, YTO CTPYKTYpa 4 NpHMEPHO Ha
+0,7 3B [B pacueTe Ha Kaxablil aToM yrnepoaa (r. e. 17 kkan/monb)]
MeHee cTabuibHa, yeM rpaduT. UMeHHO 3TO BLI3BAIO CKENTUHUECKOE OT-
HOLIEHHE MOEero Apyra GM3NKa K BO3MOXHOCTH CYILIECTBOBAaHMS TaKoOToO
annorpona. Ho MHe NHUYHO 3TO BOBCE He MellaeT.

IMoyeMy Xe y Hac ¢ HUM Takoe pa3IuHOoe K 3TOMY OTHOMIeHHe?
Hda noromy, 4TO OOGBIYHBIE CAOBA «YCTOWYMBLIN» U «HEYCTOWYMBLIN» Yy
Hac ¢ HUM HMCIOT Pa3HbIfl CMBICI. ,

I1pexne 4eM B3ATHCSA 33 PACCMOTPEHHE NPHPOAbl HALUETO pacxoxie-
HHS, HaJl0O BEPHYTBLCA K HAYYHOMY ONpedesieHHIO, ¢ KOTOPBIM MbI 06a
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COBEpIEHHO coracHbl, CTaGMNIBHOCTD, WIH YCTORYHMBOCTB, CBR3aHa C

OHON CTOPOHBI ¢ TEPMOAHMHAMHKOM, T. €. C COOTHOIICHHAMH SHEPrui

B HTPONHMH, a ¢ Apyro# — ¢ KMHETHKOH, onepupyiomeli CKOpOCTAMH

H KOHCTAHTaMH CKOpPOCTEH TI'HNOTEeTHYEeCKHX MPOUEcCoB, clenyf KoTo-

DBIM CHCTEMa MOXeET nepefiTH B Oonee MM MeHee YCTOWYHBOE CO-

CTOSHHE. :
PaccMOTpUM B3aHMONpEBPALIEHHE JIBYX MOJIEKYI

=B

Ux TtepmoaMHaMMyecKas CTabHILHOCTE M3IMepAETCA 3HAMEHMTOH (QYHK-
uue#t csoboaHoit 3Heprun I'm66ca, xoTopas Bxouaer B cebsA IHTANL-
MUAHBIA (T. €. HEYTO OYEHb NOXOXKee Ha PHEPTHIO NPH HEKOTOPBIX YyTOY-
HAIOIIMX YCNOBHAX) H 3HTPONMIHBIA uwieHbl. CIHOHTABHBIE NMPOLECCHI,
€CTECTBEHHO, NPUBOAST K 00pa30BaHMIO BELIECTBA C MEHbIIeH IHTAMDb-
nue U 6onee BoICOKOR IHTPONHEH, 4TO O3HaYaeT GoAbUIYIO HEYIOPALO-
yeHHOCTh. Hanbonee ycrofiumpa Mosexyna ¢ caMoil HH3KOH cBobGogHOH
sqeprueit T'ub6ca, a Monekyna ¢ camMoit BeICOKOM cBoGoaHo# 3Heprueit
OyleT caMONPOM3BOJIbHO MPEBPAIATHLCA B MOJIEKYNY C HH3KOir cBobon-
Ho#l »Heprueli. B mamem cnydae, eciv B uMeeT Hu3kywo cBoboanyio
JHEPIruIo, TO CaMOINPOM3BONLHO noiner peakums A — B. 210 MOXHO
BBIPAa3UTh CXeMOH 5, rIe 1Mo BepTHKAIBHON OCH OTROXEHAa cBoOOAHas
3HEPrus.

CBobodHas snepeus ———o=
w

OnHako HEYTO B MHpe He npocto. TepMOoAMHAMHKA NPEANHCHIBACT,
¥TO AO/KHO NMPOM3ONTH, HO HWYEro He rOBOPMT O TOM, C Kako#f cko-
pocThio noitner nponecc. [epefiTd OT Monekynsl' A (HanpuMep, OT MO-
elf rHIIOTEeTHYECKOH CTPYKTYPhl METAJUTHYECKOTO Yriepoaa 4) K MOJIEKy-
ne B (rpadyuTy) — 3TO BOBCEe He NPOCTas NPOTryJika N0 MONEKYJIAPHOH
necerke. JJoKHBI OBITEL IPENBAPHTENLHO H B GONBUIOM KONMYECTBE pa-
30pBaHbl yKe cyllecTBYIOIHe cBs3H. Ilpexne yem Oenmsire A ymacTes
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HAaHTH NOKOH M cYacThe B IIPEKPACHBLIX UMKIAX CTPYKTYphI rpadpura B,
OOJIKHO COBEDIIHTBLCA MHOMECTBO 3JIEKTPOHHBIX aBapuif, MMEIOIIUX
BH[ pa3peiBa ca3zefl. CTpYKTYpa A 3TOMY conpoTuBnseTcs. B obwmem
cny4yae y Kaxno# MOJIEKYNbl MMEIOTCS Oapbephbl, KOTOPbIe NPeNATCTBY-
I0T e¢ nmpeBpaumieHHAM. THNMYHAS CHTYalMsA BOBCE HE Ta, KOTOpas H30-
6paxeHa Ha cxeMe 6 cleBa, a Ta, YTo H3oOpaxena cnpaBa. Ha nopore
uMmeeTcs Gapbep. DTO BCe PaBHO, KaK B Cllydae ¢ KHHUIro#f, KoTopas M
pana 6bl ynacTh Ha NOJ N0A AeACTBHEM cOOCTBEHHOM TAXKeCTH, HO MOJ-
Ka He gaeT elf 3TOrO caenarh. MOXHO C€Ka3aTh, YTO MOJieKyla A —
meTacTabunbHa HIH YTO OHA HAXOAMTCHA B JIOKAIBHOM MHHHMYyME NO-
BEPXHOCTH NOTEHUHANTbHON 3Heprun. M BOT okasbiBaeTcsi, 4TO pedb
JIOJI’KHA HATU BOBCE HE O NMaJieHHH, a O MOABEME Ha BeplIMHY Oapbepa!

COOBOGHAT FHEDZUSN —=
w
w

6

IMonner nAH peakuus B KOHUE KOHIOB? B oOmem, 3TO 3aBHCHT OT
BLICOTH Hapbepa M TeMmepaTypbl. Mosiekyns! MoaBHXKHBI. B rasoBoi
(a3ze H B pacTBOpe OHH C GONBION CKOPOCTBLIO CKAYyT TYAa-cloaa, Ciy-
uaitHbiM 06pa3om cTankuparoTca ¢ 10%° Apyrux Monekyn, o6bI4HO Haxo-
JIMLIKXCH B COCyne AJIA NpOBEeNcHUA XHMMHueckol peakuuu. Kakasa Tonna
na 1ol Tanumiowmwanke! HekoTopble MOMNEKYJibl MOY4alOT HOCTATOYHO
JHEPrHH 3a CYeT TaKHX CTOJIKHOBEHHH (31€Ch-TO TeMIepaTypa H BMeELIH-
saercs B OOlIyl0 CHTYyalMIO, MOCKOJIbKY YeM OHAa Bhlle, Tem ObicTpee
NBUXYTCA MOJieKy/ibl), 4ToGbI nipeogonets Gapbep. JIpyruMm 3To He yaa-
eress. Ecnu 6appep npeBsiiiaer npuMepHo 30 Kkain/Monb, TO HPH KOM-
HATHOH TeMIepaType MoOJIeKyn1a A ocTaHercs cama co6oM H TOJIBKO 10
npouiecTBuH 1000 et MOxHO Oyaer o6HApYXHTHL HEMHOro Monexyn B.

XHUMHK CKaxeT, YTO MONeKyda A HeyCTOHYHWBA TEPMOIUHAMHUECKH,
HO KHHeTHyeckn cTabunbHa. PH3IMK cKaxer, 4yTo popma A MeTacTa-
OMNbHA. DTH NOHATHA XOPOWIO 3HAKOMBI M (QH3HKaM, ¥ XuMHKaM. Tak
# yem Ke npobnema? TpyoHOCTE B TOM, YTO OOBbIZIEHHas pevb Ype3Mep-
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HO ynpoiuaer aeno. Mbl FOBODHM «YCTOMYHB» BMECTO TOIO, YTOOBI
CKa3aTh «TCPMOAHHAMHYECKH YCTOHYHB» HIIM (KHHECTHYCCKH YCTOHUMBY,
KTO0-TO MOXeET CYMTATh 3TH 3HAKOMBIE€ XapaKTePHCTHKH CJIMIIKOM Heo-
npeaeneHHbIMK B NOTpeOyer WX YTOuYHeHHs. S OTBEYY Ha 3TO, UTO MbI
6p1u 6Bl HEJOCTATOYHO YE/IOBEUHBI (4 ClIeNOBATE/ILHO, H He MOITH 6b
IenaTth OonblIyIo Hayky), eciH Obl Hipeaka HeE NOMYCKAIM NOMoO6HBIX
HETOYHOCTEH,

BOT TyT-TO Mbi ¥ NMONOLUIM K CAMOMY HCTOKY nmpobnembl. Bocnpus-
THE HAMH C/IOBA «CTAOMNLHOCTB» 3aBHCHT OT TOTO, KTO MBI TakHe H
yeM 3aHMMaeMca. Korma M3k roBopuT «yCTOMYHBOCTBL», OH OYMaeT
Ha 90% o TepMOAMHAMMYECKOM ycToHyuMBOCTH M juub Ha 10% — o6
YCTOMYHBOCTH KHHeTHYecKo#. [leno oGcTonT npuMepHO HAoOOpOT, KOT-
Oa peyb HAET O XHMHKe,

C caMoro Hauana 3aHATHH XxuMHell OOBIYHO OENalOT yNop Ha BaX-
HOCTb KHHETHUYECKOH YCTOMYMBOCTH H HE NPHAAIOT CTONb Xe 6oabimoro
JHAYEHHA YCTOMMHMBOCTH TepMoOaHWHammueckoli. Bceskas opraHuveckas
MOJleKy/ia B NPHCYTCTBHH BO3lyXa (3TO BrojHe OOBIMHAA CHTYaUMA H
B /1a00paToOpHH, H B XKM3HH) TEPMOAMHAMHYECKH HecTaOunbHa B TOM
CMBbICTIE, YTO OHa Moxer npespaturbcs B CO; + H;O. BosbMure, K
npumepy, Mmerad (CH4, npuponspiii ras), sBnsiommics BOMJIOUICHHEM
CTaOMNBHOCTH, NMOCKOJBKY OH HaXOAWJICA NMOA 3€MJIe MHILITHOH JIeT.
Mexay TeM, BCAKHE pa3, XOraa Mbl NOJKHUraeM TOpPENKy ra3oBoi IiK-
Thl, Mbl OEMOHCTPHPYEM TE€PMOIMHAMHYECKYH) HEYCTOMMMBOCTHL METa- |
Ha. Ho 310 Tpebyer CIOXHOH COBOKYIHOCTH asTOKaTaIMTHYECKHX De-
aKuui, 3anyckaemsIX crniuukoif. TakoH 3amyck @ NPUBOAMT X Npeonore-
HHIO JHepreTudeckoro Oapbepa, M NHHIL TOCNE €ro OOCTHXEHHUs
HayHHaeTcA CcOOCTBEHHO IPOUECC, CONPOBOXIANOLWIMHCA BBIACICHUEM
Terna U ¢BeTa. B OOBIMHBIX YC/IOBHSX MeTaH Tak € YCTOWYMB, KakK Ka-
MeHb. UTO KacaerTcs KaMHA, TO, KaK Tenepbh BBIACHACTCA, OH HE TakK
YK ¥ YCTOHYHB B NPHCYTCTBMH CHJILHBIX KHCMOT.

3abaBHO 3BYUHT OINpedelicHHEe CHHTETHYECKOM XHMMH, T. €. MOJyye-
HHUSA HOBBIX MOJIEKYJI, KOTOPOE HAXOIHTCH B IIEHTPE HHTEIEKTYANbHBIX
H 3KOHOMHHYECKHX YCHIUH XHMHKOB, KaK JIOKaNbHOC MOHHXKEHHE IHTPO-
IHYM WM KaK oOpa3oBaHHe TEPMOAHHAMHYECKH HEYCTORUYHBLIX CITOXKHBIX
MOJIEKyl1. B XMMHH HANpAXKEHHOCThb -MOJIEKY/kI, 3HEPreTHYCCKH MEHee
BBIFTOJHOM, CKaXkeM, Ha OOMH 3EKTPOH-BOJIBT IO CPaBHEHHIO C APYrof
MOJIEKyNoHi, BOBce He moBod, YTOOB! B GeccMNMM ONYCTHThL DYKU. 3TO
BCEro JHLIb BBI3OB IJIA XHMHK2, KOTODbLIH JO/KeH HAHTH OCTPOYMHBIR
nyTh ANA CHHTE3a TaKOH MOJIEKYNbI.

A np¥iMepHO npeacTaBsio cebe MHOXKECTBO NPHYMH, MO KOTOPLIM
B MO3ry (H3IMKa TepMOOHHAMHMYECKaR YCTOWYMBOCTh mycTuna Oonee
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rnyboxue kKopuu. [1pexne Bcero, B 3JieMEHTAPHBIX KypcaxX (H3HMKH ak-
LIeHT neflaeTcd, Kak NMpaBHIO, HA MeXaHUKY, OHHAMHKY, 3JIeKTpoMarie-
TH3M B HOEAJIbHBIX YCJIOBHAX B OTCYTCTBHE OapbepoB H NpensTCTBHH.
VpaBHeHUS ABM)XKEHHS IIPM HAJIHYMH TaKOro pona 0apbepoB CAMIIKOM
CJIOXKHBI [JIA pPELUICHHUS B SIBHOM BHIE, OTCHOAA ¥ NOJYYAETCs, UTO MPO-
6neMpl 3TOro THNAa BbINAnalrOT M3 NONA 3peHna. HuUkTo He crader non-
KNaAbiBaTh NMOJA TPY3 «IONKY» NEPeMEHHON MPOHMLAEMOCTH, CKBO3b KO-
TOpPYIO 3TOT rpy3 Mor Obl mposajuBaThCA, NO KpaliHedl Mepe B Kypce
obment ¢pusuxu. IlpobneMbl NPOHUKHOBEHHS CKBO3b Oapbep NOABIKIOT-
Cs, NMO-BHAMMOMY, JIHIIb HA CTAAMH H3YyYEeHHSN KBAHTOBOH MEXaHUKH.

B pesynbTrare, Korga GH3UKH pasMBILINSAIOT O NpeBpallieHHAX Bellle-
CTBa, OHH HAYHHAIOT, KaK MpPaBWIO, C IOBH)KEHHIt, BBI3SBAHHbIX LEHT-
paJbLHBIMH CHJIAMH, C ABHXEHWUI MacC M 3apsAdoB, KOTOpbIe mnepeMenia-
0TCH 6e3 BCAKHX TaM «KPIOUKOB» H/IH HAIpaBJIeHHBIX BaJIECHTHOCTEH.
Hauano mn3yyeHMA BellecTBa B raioBoi ¢aize, a TakKe MeTaUIOB ¢
IUIOTHEHIEH YIaKOBKOM Tak)Ke NHIIbL H3pelKa NPHBOAMT K 3aJayaM ob
aKTHUBAUMOHHBIX mpoueccax. JJoCTaTOYHO paccMOTpeThb YNpYTrHE CTOJIK-
HOBEHHS HJIM B3aMMOJEHCTBHE LIADOB MeXAy coboit B OTCYTCTBHE Tpe-
HHUs1, 4TOOBI BLIABHTh TePMOTHHAMHYECKH Haubomee ycToHuMBOE COCTO-
sune. Tpenue, Oapbepsl, 3BOMIOLMA BO BPEMEHH PEAlIbHOM CHCTEMBI B
KOHEYHOM HMTOTIE CTOJNb K€ BaXKHbl A1 GHU3HKOB, CKOMb H /11 XHMHKOB.
OnHAaKO TOHKOE DAaBHOBECHE NMOHATHH, KOTOPbIMH OMNEpHMpPYET Hay4Hblii
A3bIK, CKJIadbIBaeTCA C MNepBbIX AHed HayyHoOM MonomoctH. HaBbiku
IOHOCTH OYE€Hb BaXKHbl. JlyMal HMEHHO MO 3TOH NpHYMHE CAOBAa «CTa-
OHNBHBIA» H «HECTAOMNBHBIN» O3HAYAIOT Pa3HbIe BEIM A XHMMKOB
u ¢u3ukoB [5]. Haw MeTtannuueckuit aoTpor yriepoaa Bce elle XKOeT
cBoero cuharesa. S ybexnaeH, 4To OH OyAeT BNOJHE YCTOAYHBBIM,
BHHOBAT — [IOJIFOBEYHLIM, KOTJa €ro monydat. ECIH TONBKO HoOJiyuyarT.

Jlutepatypa. 1. a. Donohue J. «The Structure of the Elements», Wiley, New York, 1974.
6. Cmanxesuu H. B., Huxepoe M. B., boueap [. A. Ycnexn XHMHH,
1984, 1. 53, c. 640.
2, Kroto H. W.,, Heath J R., O'Brien S. C., Curl R. F, Smalley R. E.
Nature, 1985, v. 318, p. 162.
3. Xe: Nelson D. A., Ruoff A. L. Physs. Rev. Lett., 1979, v. 42, p. 383, [,:
Balchan F. S., Drickamer H. G. J. Chem. Physs.,, 1961, v. 34, p, 1948.
Seassen K., Takemura K., Tups H., Otto A. U3 ku.: «Physics of Solids
under High Pressure», ed. Schilling J. S., Shelton R. N. North-Holland,
Amsterdam, 1981, p. 125.
4, Hoffmann R., Hughbanks T., Kertesz M., Bird P. H. J. Am. Chem. Soc.,
1983, v. 105, p. 4831. '
5. Mo nosoay wabmogeHn#t 06 0cOGEHHOCTAX HAy4HOro A3bIKAa GH3IHKOB
cM.: Baiysexxep K. @., EausicTBo nipuponst, Miwonxen, 1974, c. 61 (von
Weizsdcker C. F. «Die Einheit der Natur», Miinchen, 1974, p. 61).
S k. 177
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2. B3pbiBuaTbhie HHTPONDOMIBOAHLIE

ITopor B3pbIBaeMOCTH NpH yaape onpenensioT Kak AaBjicHue, Heob-

XOOUMOE [/ HACTYM/IeHus B3pbiBa B 50% cnyyaeB. ITOT nopor, BuIpa-
JKeHHBIt B xkuiobapax, 3aBHCHT OT CTPYKTYDbI BellieCTBa:

HuTpobenion 17
TPHEATPOTONYON 21
MonoamutHoTpHHHTpOOEeH3On 30
JnamunorpurETpoGenion 46
TpuaMMHOTPHHUTPOGEH30ON 75

(IZN
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°ZN
HUMpoGer3on MIPUHUMPOMOAYO
OZN '
HZN Noz
o,N

2
mnoamunompunum;ya'enm " duamurompunumpobenson
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N No,

oN N,
MPUAMUNOITIPUHUMpObEn30.

OTH IaHHBIE MOXHO OOBACHUTDL KOJTMMECTBEHHO MCXOAA W3 BIIHAHUSA

OTHENbHLIX 3aMeCTHTEsNeH, OCHOBBIBAACH Ha ceayrmux cooﬁpa~
KECHUAX,

1.

Hutporpynne! cuibHO NMPHTATHBAIOT 3MEKTPOHBI, CHHXKAA 3MEKTPOH-
HYYO NIOTHOCTH Ha OEH30NBHOM KOMNbUE, M, CIEA0BATENBHO, TIOHHKA-
IOT YCTOMUYHBOCTL MOJIEKYJIBI.

. AMHHOTDYINBbI, HamnpoOTHB, OONAJAIOT  IEKTPOHOAOHOPHBIMH

cBoficTBamMH. X NpHCYTCTBHE 10 HEKOTOPOM CTENeHH KOMITEHCHPYET
HaJMYHe HHTPOrpYMIl.

. OnHoBpeMeHHOE MPUCYTCTBUE aMHHO- 4 BHTPOrPYNN NPHBOSHT K I10-

JIAPU3ALMH MOJIEKYAES, NPHYEM YaCTHUHbIE NOJIOKUTENLHBIE 3APAIBI
COCpeIOTOMEHBI Ha aMHHOIPYNNAX, a YacTHYHbLIE OTpHLATENbHBbIE
3apsaabl — Ha HUTporpynnax. IlpH 3ToM MoXeT 00pa3oBbIBaTbCA
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ceTh BHYTPHMOJIEKYIAPHLIX BOAOpoAHbIX cBadet —NH:...O0.N—,
4YTO TAKXKe CTaGMIHINpYET CHCTeMmy.

DTH cooOpakeHHs NOATBEPXKAAIOTCH PACCMOTDEMHEM 3SHEPreTHUECKHX
YypOBHE#l COOTBETCTBYIOLHX MOJIeKYn. MeToa coCTOMT B TOM, YTOOHI,
neiAcTBYS PEHTTEHOBCKHM H3JYydeHHeM, BbIPBATh 3/IEKTPOH C BHYTPEH-
ne#t 00onouxy aromMa. AToM, Bo30YXXAeHHBIN (OTOHOM PEHTIeHOBCKOIO
H3JTy4CHMs, OTBEYAeT Ha TO OXKE-NEPEXOAOM, B KOTOPOM IMEKTPOH C
BHELIHeA OpOMTaNM 3aMeHMET 3NEKTPOH, HCIYCKAaeMbIil ¢ BHYTpeHHel
opburann. TakuM NyTeM NOAYYAIOT OXKe-CIIEKTP, B KOTOPOM Mepexoabl
ONPENEeNAIOTCA 3HEPreTHYECKHMH YDOBHAMH MOJIEKYJIbI.

Jinreparypa. Worthy W. Chem. Eng. News, 1987, N 10, p. 25.

3. JdecTaGuanialiMa HCXOQHOTO COCTOSHHS,
Karsau3 nyrem Ga3osoro nepeHoca

Peaxuun 3amemenns A”) + BX — AB + X‘”), npoBoaumsie B
BOAHOA cpene, OOLIYHO HAYT HMOBOJILHO MeMIeHHO. AHMOH A'™) crabu-
NM3MpoBaH Onarogaps HOH-IHIOJIBHOMY B3aHMMOMEHCTBHIO C MOJEKyJIa-
mu pacteopuTens. Taxas conpBaTaums coobmaer A Hu3KyI0 peaxim-
OHHOCNIOCOOHOCTD.

CHTyalsioO MOXHO W3MEHHTDb, ecid mepesecTH A’ u3 BonHo# B
OPraHHYecKylo cpely, B KOTOpPOH NpEHMYLUECTBCHHO HaxoniTcs HeH-
TpasnibHble MONeKkynbl cyOcTtpara BX. Tako#t nepeHoc ocylmecTBiaoT
oObIuHO IOeHcTBHEM HexOTOPhIX mobasox. Yame Bcero Ans ITON uUenH
HCMIONB3YIOT KATHOH YETBEPTHYHOTO aMMOHHEBOTO ocHoBaHHs Q'*’, co-
gepKallui OZHY HAH HECKONMbKO UTHHHBIX YTJIEBOOOPOAHBIX Henel, KO-
TOpbIE H BBICTYNAIOT B DOJIM «IPHMMaHK#K». YTieBONOPOAHAA UeNb OKY-
ThIBAET OpraHuueckuit anHOH A‘~) wonno# mapel A'’Q'*) 6maronapsa
rugpopoOHLIM B3aMMOAEHCTBMAM, OTHENAA €ro OT MOMEKYa Boabl. B
TakoM BHAe HonHaa mapa Q‘*’A(") moxeT MHrpHpoBaTh B OpraHHYe-
ckywo ¢azy. Ha rpannue pasanena, TaMm, rie HaYHHAETCR COOCTBEHHO aK-
tuBauna, A'”) IeconbBaTHPYETCS M OCYLIECTBIASETCH peakuus 3amelile-
HHst. KaTannTHYecKHH LUK 3aMBIKaeTcs, KaK NTOKa3aHO HMXKe Ha CXEMe.

Bodwas a8y K e T A
cpeda

ss04s sssessresssessdysssncencae

Opeanuvecwas
cpeda day ex . aB 4™

g
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B xauecTBe mpHMepa NMPHMEHEHHA ITOTO MOAXOAA HPHBCHACM Deak-
UHI0 3aMellienns OpoMa Ha THOLNMAHHMAHYIO Ipynmy ¢ Bhixomom 100% .

NN TN TN, + NaseN

|

NN NN g + NaBr

4. BHOIOMMHECHICHIHA WM CPeACTBa OOLeHHs
B MHupe O6eamonBus

MakcMMYyM OCBEIIEHHOCTH B OKeaHe MPHUXOAUTCA HA MJIHHY BOJTHBI
475 uMm. JIBe TpeTH OpraHu3mMoB, oOHTalOIIHX B BepXHHX 2000 M Tomus
okeaHa, oOnanaloT crnocoOHOCTHIO K QHOMMOMMHecUeHIMH. Cllenyer oT-
METHTH COBNAAeHHE AMaNa3oHa, B KOTOPOM OHH M3JIy4alOT B CHHe-3eJe-
HO#t 0O6NAacTH, ¢ MONOXKEHHEM 3TOro MakCHMyMa. BHonormueckas pons
OHOMIOMHHECHICHIIHH OYeHb Ppa3HOOOpa3Ha: KOMMYHHKALHA, MEPErpyniy-
poBka ocoOeif, cnocobb! 3alHTHI, CNOCOOBI MACKHPOBKHM, pPa3THUYeHHE
nona, MOHCK M MOJMaHHUBaHHE AOOBIYM, JIOOOBHBIE HIPHI H T. 1.

PaccMOTpHUM HeMHOro noapoOHee Cedylomyl peakuMio:

1. woundepun (cyberpar) + moundepasza (pepmenT) — mpoaykrt®
2. TlpoaykT* — npoayxt + hv

DddexTHBHOCTL 3TOM peakuMH norpacaiowan. [Jdas MouKONoB KBAHTO-
BhIli BBIXOA cocrasiuser 88%! Mexay TeM, 3TOT KBAaHTOBbIM BLIXOQ
npeAcTasiser coOolt MPOH3BENeHHE TPEX COMBOMHTENNEH: XHMHYECKOro
BBIXOAA MEPBOA CTA[MH, KBAHTOBOTO BBHIXOARZ (PIYOpECUECHIMH IEKTPOH-
HO-BO3OYXXIOECHHOIO MNPOOYKTa, OTMEYCHHOTO 3BE3OYKON, AOMH Mote-

KYJI, TepeBeNeHHBIX B BO3OYyXIeHHOE COCTOSHHE.
H
_.-COOH

+ 0,, gepmenm

o__o(-)

N N+
Jeesnie
g s° s~ (]

OR
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Ha nepBoil cTtagun moundepHH CBA3BIBAET MOJIEKYNy KHCIODOMA.
OTpHUATENBHO 3aPSOKEHHBIAN KOHLEBOK aTOM KHCOpPOAa OCYIUECTBIISET
HywieobunsHyto ataky mo cocenneit —COOR-rpynme (3aeck R = AM®).
Ilpn 3TOM NpPOMCXONHT peakuMs NpucoeauHeHus-GparMeHTauny ¢ yna-
neuueM rpynnsl —RO{ ™7 4 06pa3oBaHHeM HANPAKEHHOTO MPOMEXYTOU-
HOTO 4Ye€ThIpexu/leHHoro uMiia. HanpsixkeHue B UMKIE CTO/IB BEHKO,
YTO MOXKET pa3pymuTh Bce BOKpyr! B pesynwrare cBia3s O—O okasbl-
Baerca cnaboit (34 xkan/monp). B derbipexwIeHHOM LHKIE HMEETCH
CHJILHOE YrIOBO€ HanpsiKeHHe NOopsaka 25 kkan/Monb Ans nuknobyra-
Ha. K 3Ttomy nobaBnsercs HamnyHe xapOOHHNBLHOW TPYIMBI, TaK YTO
OOBIYHBIA BaIEHTHBIN yron B 120° ucKaxeH 3/eCh NPHMEpPHO 1o 90°.

PaccMOTpHM MoOIEeNbHYIO CHCTEMY — TeTpaMEeTHIAHOKCETaH, KOTO-
pbIfi pacmagaeTcs Ha [OBe MOJIEKY/JBl aHeTOHa ¢ HUCMYCKaHHEM H3jlyye-
HHA. B meficTBATENBHOCTH €ro OCHOBHOE COCTOSIHME HAXOAHTCH ropasio
BbINlIE MO JHEPrHH (63 KKaK/MOJNb) MO CPABHEHHIO ¢ MONEKYNaMH Mpo-
aykTa peakuuy. JJOCTHIHYB NMEPEXOAHOrO COCTOAHMSA, B KOTOPOM IIpOMC-
XOOMT oDpallieHHe IHKNA, XapaKTepH3yoLieecss YMEPeHHOM Hepruel ak-
THBaUHH (27 KKa/MoOJib), CHCTEMA NEPEXONUT Ha OIMH M3 IBYX BO30YXK-
[EHHBIX YPOBHeH: CHHINeTHBbIH 'A* MM TpumieTHbIH °A* aueTona A.
[MocnenHuii epexoauT B OCHOBHOE COCTOSHME, HCNYCKas KBAHT M3jIyue-
HHA; TAKOB MEXaHH3IM OHOIIIOMHHECUEHLMH.

H "
/ \
L N
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AHanoruysas peakums Habmioganach «cTaphiM INpenapaTopoM»
npogeccopa Hryen Tpon Ana ma ucxonme 11 ausapsa 1988 r. — 310 OBI-
JIO paclliel/IEHHE APYroro oxceraHa Ha ase monekynsl CO;, H3 KOTODPBIX
onHA TepPACT BO3OYyXKAEHHE B pe3ynbTaTe (POTOXHMHYECKON 3IMHCCHH.

0——0
— €0y 4 cOy

fe) o]

Jlureparypa. Turro N. J., Lechtken P, Schore N, E., Schuster G., Steinmeize H. C,
Yekta A. Accounts Chem. Res.,, 1974, v. 7, pp. 97—105.
McCapra F. Accounts Chem. Res., 1976, v. 9, pp. 201—208,

5. 2TI04 B XeNTOM LIBETE

Xopollio H3BeCTHbI COJIHLEC3ALHTHBIE OYKH, KOTOpbi€ TEMHEIOT MO
Mepe YCHJICHHA COJIHEYHOro CBeTa. B HHX ucnonbiyercs GoToXpoMHbIA
apdexT, T. €. noriaouieHde GoToOHa HEKOTOPHIMH MOJIEKYIAMH TIPHUBO-
OHT K UX H30MEPH3alMHd B TAYTOMED C HHOH MIMHON BOJIHBI MaKCUMyMa
norjiouleHuss H ¢ 60nee BBICOKMM KO3(QbHIHEHTOM 3KCTHHKIIHH,

TIpuMep Takoro poaa AaroT H306pakeHHble 3MeCh TaK Ha3biBacMbie
anunbHbie cuctemMbl. Koraa coenunexnne A, aBsomeecss 0AHOBPEMEHHO
denonom u ocaosanueMm lllndda, nornomwaer potTon, oHO H3OMEpH3YeET-
cs B KeroeHaMuH B. Ilepexon A — B ocylnecTBAseTCA NyTeM NepeMe-
UEHHA MPOTOHA OT KUCIIOPOHA K a30Ty CONPAXKEHHO ¢ MHrpauHed -
MEKTPOHOB. Takoe mepepacnpecicHHe 3IEKTPOHOB, BOBjeKaioulee 6
aTOMOB M 6 JIEKTPOHOB, OOpPaTHMO: B TEMHOTE HeyCTOHYHBBIA TayTo-
Mep B nyTeM TepMHUeCKOW peaklMM CAMOMPOM3BOJILHO BO3BpallaeTcs
B ucxonHoe cocroaHue. CoenuHeHHe A4 HMEET COJIOMEHHO-XEATYIO
OKpacKy, Toraa kak coenHHeHHe B mnornoumiaer B kpacHol of6nacTH.

H H
Odhn, =2 QL
e E— v oS
HOY a |
o H o

A B

0O6a TayroMepa QHKCHDYIOTCA B AOCTYIHBIX NA HUX UHUKIHUECKHX
koHQOpMalMAX, YKa3aHHBIX Ha cXxeMe, 6naroaapa BOOOPOAHBIM CBA3AM
O—H ... NB dopme A u N—H ... O B popme B. INoyuuTensHo noa-
BECTH 3[€Ch KpaTKHMH TepMOXHMHYecKkMif GasmaHc:
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Coennuenne A JHeprus CBA3M, CoeavHelive B DHEPrUR CBA3M,
KKan/Monb XKan/mons
O—H Ho N—H 93
C-0 86 Cc=0 179
C=N 147 C—N R 83
ApOMaTHYHOCTD 36 —_
379 35§

ITpenebperas cabbIM pa3HYHEM B SHEPTHAX BHYTPHUMOJIEKYIADPHBIX
BOZOPOOHBIX CBA3el B KaXOo#d U3 >THX ABYX dopM H Hcnonb3iys cTaH-
OapTHBle 3HAYEHUS DHHEPrui CBA3ed, HAXOOHM, YTO COeaMHeHue A
ycTOlYHBee coeuHeHUR B npuMepHO HA 24 KKari/MOJbL B OCHOBHOM 3a
cueT apOMATHYHOCTH OCH3O0JBHOIO HHK/IA, MOCKOJIbLKY LUMKIOAHEHOHO-
Bas CTPYKTYpa COCOHHCHHA B Bo3Bpamaerca x cdeHonsHOM CTpPyKTYpE
COelHHEHHR A. .

®OTOXPOMH3M, XapaKTepHbIA O/ MHOIHX MOJEKYIAPHBIX CHCTEM,
HaXOOHT MHOTOYHC/IEHHBIE NMPHMEHEHHA, B YACTHOCTH B MHIMKaTOpax
uudpoBbIX Tabno.

Jinrepatypa. Calvert J. G., Pitts J. N. Jr., Photochemistry, Wiley, New York, 1966, p. 460.

6. CTabuan3aLMsg KOHEMHOr0 COCTOSHHHA,
Cwmanpopasnble 30Hpbl denosion

DTH COENHHEHHA Mb! Y)K€ MCNOJIb30BaM C LEJIbIO 3aXBaTa €HOJIATOB,
0OpazoOBABHIMXCA PErHOCENEKTHBHBIM nyTeM (cM. ra. 4). Chavana pac-
CMOTPHM 3J€Ch PeaklHH ankuaupopanmsa. TlycTe Hado BBECTH rpynny
R B a- unu a’-nonokeHHe X xapboHunbHO# rpymne ketoHa. PeuleHue
COCTOMT B TOM, 4YTOOBI CHavama MONYYHTH CHOJIAT MM MOJ KHHETHYE-
CKMM, MM NOI TEPMOOHHAMHYECKMM KOHTDOJIEM, 3aTeM CTaGHnu3upo-
BaTh €HONBHYIO GOpPMY B BHAE CHIMIOBOro 3QHpa eHojia M, HAKOHeI,
1IPOBECTH peaKkLHIO ¢ rajgoreHanxkdnom RX.

Jpyroe npuMeHeHHE CHITMIIOBBIX 3GHPOB €HOIIOB (KOTOpBIE paciien-
NS0T 3aTeM, Kak NpaBHIO, ¢ NOMOmbIO (TOopHI-aHMOHA Mo Sn-2-
peakLMH 3aMelleHHsA N0 aTOMY KPEMHHS) COCTOHMT B afibIOJBHOH KOH-
HEHCALMH.

Cununosble 3QUpLI €HONOB NOJMYYalOT AEHCTBHEM TPHMETHIICUIHII-
xJlopHaa MK Jnyywe ucxons u3 coegunenus (CH,);SiCHCOOC;Hs B
UPHCYTCTBHH KATaJHTHUYECKHX KONMH4YecTB ¢(ropuaa Tterpa-#-OyTun-
amMonna (0,5—3 mon.%). [pyroe npeMMylLeCcTBO MNPOA3BOAHBIX, CO-
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AepKallliX TPHUMETH/ICHTWIBHYIO DYy, COCTOMT B MX JIETYYECTH, KO-
TOpas 00yC/loBIIeHa BBEAEHHEM 3TOr0 MAJIONONADHOIO CHMMETPHUYHOTO
3amecTHTenn. [Ipy 3TOM oOnervyaloTcs BblOelleHHE M OYHCTKA NPOAYK-
Ta, a TakKXe nepexox B rasosyro ¢aszy (IpH XpoMAaTOrpagupoBaHMH H
Macc-CEKTPOMETPHH).

Jlutepatypa. Kuwajima I., Nakamura E. Accounts Chem. Res., 1985, v. 18, pp. 181—187.

BoT ewe oaMH npuUMep NMpHMEHeHMS TOrO Xe mogxoda. Peakuwio
«BENYT» B CTOPOHY KOHEYHOTO MPOJAYKTA, ONHPAACh Ha OYEHb BHICOKYIO
3HEPTHIO CBA3M KPeMHHA—KHcropoa. Peub HAET O 3aMeHe B apoMaTHye-
CKOM 3¢Hpe (HampuMep, B aHH30/e, H300PaKEeHHOM HHXe) yriepoaa Ha
KPEMHHH,
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B xauecTBe peareHTa HCNONB3YIOT TPHMETHJICHIWIHOAMA. B Kaue-
CTBE TPOMEXYTOYHOrO MpOAYKTa o6paiyeTcs OKCOHHEBaA conb. Ilo-
CrieflHAA XapaKTepH3YEeTCA HANIMYHEM CHJILHOM CBA3M MeXOY aTOMOM
KpeMHHss H Kkucnopoaa. Ilostomy Oyner npeobnagaTh TeHIEHUMA K
dparMeHTauUHH NPEUMYIIECTBEHHO B CTOPOHY OOpa30BaHMA KOHEYHOro
OpPOOYKTA, a TakkKe MeTHnHoauna. Peakunss HOeT KONHYECTBEHHO C BbI-
xoaoM 99—100% .

JiutrepaTypa. Jung M. E., Lyster M. A. J. Am. Chem. Soc, 1977, v. 99, p. 968.

«3TO HH C YEM HE CPABHHMOE OlIyHleHMe. JTO Jlydilee, YTO MOXET NEPEXHThH
HCCleIOBaTEb, KOTA] HEYTO, CHOPMUPOBABIIECCH B €0 MM e CO3HAHMH, TOYHO CO-
OTBETCTBYET TOMY, YTO MPOMCXOAMT B NpHpoLe. DTO NOPAaXaeT BCAKHA pa3, xoraa
ciyyaeTcs. Hac yauBnser, 4TO NAOA HALUMX PAIMBILUIEHHR HA CAMOM O€f€ OCYLUECT-
B/ifeTca B npupoae. DTO CHIIbHOE BreuaTiieHHe ¥ Gonbiuas, Gonbuwiax pagocTby.

Jleo Kaodanogd. llutata us kuurn: James Gleick, Chaos. — N. Y.: Viking, 1987,
p. 189.

7. BHOKATAIN3 OPraHMYecKHX peaKumit

3Ta TponuHKa ObINa NpOTONTaHAa COBCEM HEAABHO, HO OHA NpHBeEna
K BHEADCHHIO B OpraHHYeCKHit CHHTEe3 MOLIHBIX OHOTEXHOJSOTHYECKHX
1O0AX0A0B, MBI pacCMOTPHM HX TJIaBHBIM 00pa3oM MOTOMY, YTO OHHM
HATIAAHO MJUTIOCTPHPYIOT NYTh OT YHCTOH MBIC/IH K OTKPBITHIO HOBBIX
¢axkToB. B gaHHOM cnyuae MHTYHTHBHbBIE NPENNOCHUIKH ObLIM OYEHDL
IPOCTHI.

PaccMOTpHM, KakHM 00pa3oM Mojekyna ¢pepmenTa (6enka) katanu-
IMpYET XHMHYECKYIO peakiiHio A — B. Ecid nepexoaHoe cocTOsHME
3TOR (HeKkaTanuTHYECKOW) peakuMH o0003HAYUHTH CHMBOIOM AR* To,
cornacHo runorese Jlaifinyca Ilonuura, cBa3bIBaHHE MEPEXOOHOTO COCTO-
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AHHA B aKTHBHOM UeHTpe (pepMeHTa OyAeT cTaOWIH3IMPOBATL MEpeXol-
Hoe cocToaHue. TlepBasa normueckas mocbUIKa, OCHOBaHHAA Ha 3TOH TH-
nore3e, COCTOMT B TOM, YTO BCAKOE BewlecTBO M, cTpykTypa KOTOpOro
aHANOTrHYHa CTPYKTYDE MNEPeXOAHOro cocTtosHus AB*, Taxke Oynmer
HPOYHO CBA3BIBATHLCA C aKTHBHBLIM LEHTPoM depmenTa.

CJ@ — é"::@

A , B
4 +
0, o
\‘ kli‘ g+
"OH
AB*
(1] o
\\ ,I‘ @
p\
[¢]
M

O6paTuMCH K MOCIEOHEMY NPENNOIONKEHHIO; HMEHHO B HEM M KpOeTcs
KmoueBas Mbicnb. Ecnu 6bl HaM ynanock CHHTE3WpoBaTh Genkopoe Be-
ecTBO, cneuudUUHO CBA3BLIBAIONIEE MONENLHYIO MONeKyay M, To ume-
ercs Gomnplias BEPOATHOCTL TOro, YTO 3TOT Oenox 6yaer CAyXHTbL Ka-
TaIM3aTOpPOM MNpeBpalieHus A — B.

DTa uaes He KaXeTCs yTonHueHd, NOCKONBKY HMMYHOJIOTHS B NPHHIHK-
ne Jaer peueHue NpodneMbl — OpraHH3M, MOABEPrHYTbLIR NEHCTBHIO
aHTureda tina M, BeipabartbeiBaeT anTHTena. Ilocimemuue npencrabns-
10T cO60H MMMYHOrNOOYnHHBI, T. €, 6enku. UMMyHorno6ynune! obna-
[aloT BBICOKOH crnerd$HIHOCTEIO. OHH CHHTE3HPYIOTCK B COOTBETCTBHH
€ YYXOO#i OpraHM3My CTPYKTYpOH M H NpOYHO CBA3LIBAIOT 3ITOT TIPO-
OYKT B CBOEM DELENTOPHOM LEHTpe.

INpuseneM npuMep TaKoro HoBoro moaxona. PaccmoTpum obpaso-
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BaHHE BHYTDPEHHETO CJIONKHOro >pHpa (HIH JIAKTOHA) MEXAY IEPBHUHOMN
cnUpTOBOK rpynno#t ¥ cnoxHoddHpHOH GYHKUHMOHANBLHOM rpynnoi yka-
3AHHOTO Ha CXeMe peaklMH cybcrparta. JIakTOH npencrasnser coboif
LIECTHYTIEHHbIN HUKN. JpyrdM NpoOAyKTOM PEAKUKH ABJIAETCA MONEKyJa
deHoNa, MOCKONBKY YXOAAWIAS rpynmna — (EeHOKCH-aHHOH.

B pe3ynbTaTe npencTasiseTCs BNOJIHE BEPOATHBIM, YTO MEPEXOMAHOE
COCTOSIHHE B 3TOH peakuHH COAEPXKHT YaCTHYHO cHOPMHPOBAHHYIO
CBSI3b MEXIY KHCNOpPOAOM CHHPTOBOM Ipynmnbsl M yriaepoaoM kap6o-
HHUIBHOM IPYIINB! B YACTHYHO HAPYIIEHHYIO CBA3h MEXAY KapOOHHIBHOR
rpynnof H XHcaopoAoM (QeHOKCHrpynnbl (pPeaxuds NPHCOCOHHEHMS-
¢parmenTauuu). Kucnoposi xapOOHWILHON Ipynmbl HeceT YaCTHYHBIN
oTpHUATeNbHBIN 3apsn. KHCIopoa CIHPTOBOIO FHAPOKCHNA, SBJISIOLIE-
rocs OOHOPOM J3JIEKTPOHOB B HyKineOGHIBHON aTake CIOXHOIDHPHOIN
KapOOHMNBHOM Trpynnbl, HECET WHACTHUHBIA HONOXHTENbHbIN 3apiai.
O6o03sauuMm Teneps Oykmo#fi M MmonensHylo Monexyny dochopHoro
3bupa — PocdhoraTa, B KOTOPOM 3apAAbl pacnpeaesieHbi NPAMEPHO Tak
XKe, KaK B B NpeanojaraeMoM NepeXOOHOM COCTOSHHM AB®.

Tenepb Hcnosnb3yeMm ¢ochoHAT B KauecTBe aRTHrena. C 3Tol ueabio
ero CBA3bIBRIOT ¢ OeIKOBBIM HOCHTENEM, HapHMEpP C ChIBOPOTOYHBLIM
anbObyMuHOM. Takol xOMIIEKC NMO3BONAET MOJNYYMTH Xopoulo oTpabo-
TaHHBIM CMOCOGOM MOHOKIOHATbHbIE aHTHTENA — HMMYHOTIOOYIHHbI,
KOTOpbie NEHCTBHTENIBLHO 0071a1al0T KenaeMol KaTalmHTH4YECKOH aKTHB-
HoCcThIO. TTOC/IC OYHCTKH ONHO H3 TaKMX AHTHTEN KaTanM3IHpyeT npe-
spaiienne A — B, yckopsas ero B 167 pa3 no cpaBHEHHIO C HEKaTaJIHTH-
YECKMM TMNPOLIECCOM.

bonee TOro, ecnu B3IATH XHpaIbHBIA cybcTpar A’, TO MOHOKIO-
HalbLHBble AaHTHTENA, NpONYUHDYEMble B OTBET Ha BBeneHue docdouara,
KaTaANMINPYOT JIHIIL npespalienue S5S0% cybcrpara. IMorpebnsercs
TONBKO OAHH H3 IHAHTHOMEDPOB A ', MpHYeM 3HAHTHOMEDHAA CEIeKTHB-
HOCTBh COCTABAACT 94 + 8%.

Q
OPh o + PhoH

NHAc
OH

AI BI
TakuM NyTEM MOXHO KaTald3uPOBaTh MHOTHE XHMHYECKHE DEaKLMH,
B YaCTHOCTH THAPONIH3 CNOXHBIX 3GHpoB. OTKpPLIBACTCA NEPCHEKTHBA
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nonyvyeHus: OHOJIOrHUECKHX KaTalH3aToOpoB «no wabrnony» anst Bcex
OpraHHYeCKHX peaklUHil, 0 NPHPOAEe NEPEXONHOTO COCTONHHA KOTOPBIX
HMeeTCd XOTs Obl NMpHONHU3HTENBHOE NPENCTaBIICHHE.

Jiureparypa. Pauling L. Am. Sci., 1948, pp. 51—58.
Jacobs J.,, Schultz P G., Sugasawara R., Powell M. J. Am. Chem. Soc,
1987, v. 109, pp. 2174—2176.
Tramontano A., Janda K. D., Lerner R. A. Proc. Nat. Acad. Sci. USA,
1986, v. 83, pp. 6736—6740.
Tramontano A., Janda K. D., Lerner R. A. Science, 1986, v. 234,
pp. 1566—1573.
Napper A. D., Benkovic S. J., Tramontano A., Lerner R. A. Science, 1987,
v. 237, pp. 1041—1043.

8. AXTHBALMA HACHILLCHHBLIX YIreBOJOPOAOCSB

Benukas MeuTa HeGTEXHMHKOB COCTOHT B TOM, 4ToOBI H3 npupoa-
HOrO rasa, fo6nisaemoro B CeBepHOM MODe, NONYYaThk HENOCPENCTBEH-
HO 3TH/IEHIIMKOND, 3TAHO/, alleTOH U T. 1. B HacTosLIee BpeMs U3BECT-
HO TIOJIIFOKHHBI META/IOOPraHHYECKHX CHCTEM, CMOCOOHBIX OCYLUECT-
BJIATH TaKyi0 (QYHKUHOHATU3IAUMIO KATATHTHYECKM HWIH CTEXMOMETDH-
YecKH,

B OonpLlIMHCTBE U3Y4EHHBIX ciyuaeB yrnesogopoa RH npucoenuns-
€TCs MO PEeaKUMH OKHCJIMTEIBHOTO IPHCOEAHHEHHS K METAJI/IHYECKOMY
UeHTpY M C He3aBepiueHHON KOOpAMHAUHOHHOH cdepoii. 3meck 0O6bIYHO
peub HAET O NEPEXOOHBIX MeTannax.

L T L M/H
Ln —_— n
R \R <
(dn) (dn—z)

M= Ir Os, Fe, Ru,..

[Ipencraenser HHTepec cnyvaif, H3yyeHHbI# YoTconoM u IMapuenom
(«donon ae Hemyp»). KoMmnnekc aioreums ¢ d-3NeKTPOHHOR KOHDHryY-
panuell cBA3sIiBaeT MeTaH. EC/TH MOMEeTHTh H30TONHOK MeTKOH yriepoa
MeTaHa W Yriaepol METHALHOH rpynnsi, TO MOXHO YCTaHOBHTB, MTO
OHH 3aMEMAKIT aTOM BOAOPOHda. DTOT 0OMEH IOKa3bIBaeT aKTHBALHIO
YrIepon-BOAOPONHONA cBA3H MeraHa. 3aeck Cp* 0603HaYaeT UMKIOMEH-
taauenun CsH{ ), B KOTOpOM nsTh aTOMOB BOAOpOHA 3aMellieHbl Ha
NSTh METHJILHBIX TPYNN — MOJIYYaeTCs XOPOLIHH «MEIOK» AJIf JIOTe-
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UM, NOMAEPKHBAIOWHA €ro B KOOPAHHALWOHHO-HCHACBIICHHOM CO-
CTOAHHH.

Ch,LuCH, + CH,

Cp, LUCH, + CH,

Crabunpaocte ¢parmenta Cp,LuH(CHs): MoXHO 06BACHHTL Ha
OCHOBaHHH TE€ODHH MOJEKYNAPHBIX OopOuTaneilf, T. €. crabunusanuei ne-
PEXOQHOTO COCTOSIHHA B 3TOH peakiuu obMeHa.

Ha cxeme, npuBenennoil Huxe, n300paXkens! noaxonsiue opburann
00oux (parMeHTOB, ¢ MOMOLILI KOTOPLIX MOXXHO C MONHOW onpeie-
JIEHHOCTBIO OMHCATh 3TY CTPYKTYpPY. B cnyyae koMrutekca JioTe-
unii—Cp, peds naer 06 ypoBHSX CHMMeETpHH, 0603HAYeHHLIX CHMBO/IA-
mHu 1a;, b u 2a;. O 06pa3oBajuCh B OCHOBHOM HCXOOA W3 ATOMHBIX
opbutasne#t Metanna (s, p;, d,:), (dy: ¥ py) B (dyz‘ ;2) COOTBETCTBEHHO.

X

Lu

1]

H.C.
o
HC

\l.
I

OpraHHyecKkas 4acTb KOMIUJIEKCa MpeAcTaBiaseT cobo#i ¢parment
(H3C, H, CH;)!™. YcnoBuMmcs, 4TO ABa aToMa yIlepoaa H BOIOpoOna,
CBS3aHHbIE C METAJIOM, HAXOAATCA B MJIOCKOCTH ¥, 2. ITOMY dparmen-
Ty COOTBETCTBYIOT MOJIEKYIspHbIe opOuTanyu, koTopele obnanaroT Ta-
KHMH K€ THnamMH cHMMmeTpHH lai, b, ¥ 2a;. OHH HaNOMHHAIOT TpH
MOJTEKY/JIIPHBIE OPOMTANH WINHIA: CBA3BIBAIOILYIO, HECBA3BIBAIOILYIO H
paspbixistontyro. [Asa yposss 1a) ¥ by 3aHATBI ABAXAbI, YPOBEHb 2a;
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T

csoboaeH. TakuM o0pa3oM, KOMIUIEKC CO3HAETCH 3a CveT nonapHoro

p3anmoneicTeus iexTponos (1ay X 1ay) u (b; X by) Mexny ypoBHAMH
OHHHAKOBOH CHMMETpDHH.

2a,(y2-22) =—

¥ o
= 3 5
yo

v,

1ayls, z, 22)~——

- e

Jluteparypa. Watson P J., Parshall G. W. Accounts Chem. Res., 1983, v. 18, p. S1.

Rabad H., Saillard J. Y., Hoffmann R. ). Am. Chem. Soc., 1986, v. 108,
pp. 4327—4333.
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NOCTPOEHME LIUKNOB

1. PernocenexTHpHOoCTh peaxunn JAuasca—Ansaepa (I)

Peaxkima [dunbca—AJibaepa HaKNaabiBaeT ONpefeNienHbie Orpanunve-
HHs Ha BHI 3JIEKTPOHHBLIX OopOHTa/el, onpenensemMble HEOOXOAHMOCTBIO
CBECTH K MHHHMYMY Da3HHIY B 3HEPrHAX MEXIy rDaHHYHBIMH opOuTa-
JAMH napTHepoB. Peakuua unsca—Anbaepa, Kak OpaBHIO, OCYIHECT-
B/IieTCA MeEXAy OHEHOM, OoraThiM 3NeXTpOHaMM, ¥ JUEHOQHIIOM ¢ ae-
GUIIMTOM 3JIEKTPOHHON MNOTHOCTH.

0 o
c -0
X OMe OMe
(4] H o

IMpencTaBneHHBIN BbILLE CIyvyaid HHTEepeceH IO CIeHYIOHIAM HNpHYH-
HaM. XoTa 6yranHeH-1,3 yIoBneTBOpSET NEPBOMY KpMTEpHIO, a Nn-OeH-
30XHHOH, KOTODBIH €My MPOTHBOCTOHT, — BTOPOMY, T€M He MEHee NBE
JTHNIEHOBbIE CBA3H XHHOHA BCTYNAIOT B Pa3Hble peakUHH 3aMEILEHHA.
Pa3niuvue COCTOMT B TOM, YTO HMKIONPHCOEAMHEHHE OCYIECTBIAETCA
TOJILKO 1O TOM W3 ABYX ABOHHBIX cBa3elt C=C, npH KOTOPOH HMeeTCA
MeHee CHJIBHBIM 3/IEKTPOHOAOHOPHBIN 3amecTuTenb. OueBHAHO, Me-
runpHas rpynna (obnamaromias OOHODHBIMH CBOMCTBaMH Onaropaps
CBEPXCONMPSKEHHIO) MEHEee CHIIbHBbIA QOHOp, YeM METOKCHIpynna, KoTo-
pas MOXET OTHAaBaTh B LENb CONMPSAXEHHA CBOH HECBA3BIBAIOHIHE 3J1€K-
TPOHHBIE maphkl Onaropgapa MesoMepun. Kpome Toro, cieayer oTme-
'HTb CTEPEOCENeKTHBHOCTh PEaKLMH; NMOCKOJIBKY 3TO — LMKIIONPHCOE-
JIHHEHHE, TO OHO OCYIUECTBMIAETCA MO CXeMe «cynpa-cynpa». B
pe3ynbTaTe 3TOr0 METHIBHAA IPYNNA H aTOM BOAOpPOdA 3aHUMAIOT YucC-
110/I0’)KEHHE TPH 3aMbIKAHHM LMKIOB B aMyKTe.

Iuteparypa. Biichi G., Hofheinz W., Paukstelis J. V. J. Am. Chem. Soc., 1966, v. 88,
p. 4113.



80 TInaea 7

2. PerviocenexTHBHOCTL peakudu Juabca—Ansnepa (II)

3nech noka3ad APYro# acnekT PerdoceNeKTHUBHOCTM IHKIONPHCOEIH-
HeHuA. Peub uMNeT O PA3THUMK MEXIY MPOLECCAMH TIPHCOENIHHEHMS MO
THMIY «TOJIOBa K I'OJIOBE» M «TrOJIOBA K XBOCTY». 3TH CHTYALHH pa3jiiua-
IOTCA MOTOMY, 4TO TeEpBas U3 BHOBb OOpa3ylomuxca ceszell opMupy-
eTca MeXAy LeHTpaMu C OONbIUMMH BEeCOBBIMHM KO3(bdHnHeHTaMHu rpa-
HUYHBIX opOuTanefl (xkak MOXHO OBUTO BMOETL B OCHOBHOM KypcCe).

MOXHO H ApPYruM crnocoOoM MOHATHL npeobnaaaHne opmo-uMKnoan-
OYKTa (OPH OTCYTCTBHMH Memd-UMKIToOaqnykTa»). s 3TOro Hago Bbi-
ABHTE UBHTTEPHOHHBIH MPOAYKT, 00pa3yromuiica B npouecce HKIONpH-
COEOHHEHHA, TIOCKOJNBKY B 3TOM KOMMNOHEHTE NPHCYTCTBYIOT NOAAPH30-
BaHHble OHeR H JaHeHobun. B OGonmbmielt creneHd crabuiaM3MpoBad
UBHTTEPUOH, BeayuMii Kk obpasoBaHHIO opmo-andyKTa.

OMe OMe

-
e

OMe
\ CN

cL

OMe

M CcXOOHBIM COeIHMHEHHEM B JAHHOM CJlydae ABJIAETCH LHKIJIOTreKcaau-
eH-1,4, obpasyroiuiica NPH BOCCTAHOBNIEHHH no Bépuy cOOTBETCTBYIO-
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1ero OeH30NBbHOrO INMKIa. Peakuus HauMHAETCH C TEPMHYECKOH H3OMe-
pU3alMH conpskeHHoro 1,3-aMeHa, HeoOXomMuMMOR N LHUKIONPHCOEIH-
Henua. lllenoynoit rugpomu3 (Na;S B 3ITaHone) aaaykToB HaeT
OHUUMKITHYECKHH KeTOH ¢ BbixogoM 69% . Ecnn u obpasyercs ero uaomep
B PE3yJIbTaTe Mema-TpHCOEIHHEHHA, TO B KonHyecTBe MeHee 0,1% . Bot
KaKoBa CeJICKTHBHOCTH LHUKJIONPHCOCOHHEHHs!

Jlureparypa. Evans D. A., Scott W. L., Truesdale L. K. Tetrahedron Lett., 1972, p. 121.

3. Juenodwibl, axTUBMPDOBAHHBIC 6NArOASPS HATIPIOKEHMIO B IWMKIIe

INepBoi#t MpEMED TAaKHX peakudii — 3TO NPHCOEAMHEHHE HHKIONPO-
neHa X HHKNOMEHTaAHeHY B HCK/MOMHTENLHO MATKHX ycrnosuax npn 0 °C
¢ obpa3oBaHHEM TOJIBKO 3HOO-CTEpPEOH3OMEpa ¢ BBIXOAOM 97%.

Qe = A

Bropoif npumep — npucoeaunesne aeruapoben3ona. Toraa xak ¢y-
paHBbl OOBIYHO HE CKJIOHHBI BCTYMaTh B peakumio [unsca—Anbaepa (1mo-
CKOJIbKY IIPH 3TOM OHHM YTPAYHBAIOT apOMAaTHYHOCTb) H HX TIPHXOOHTCH
BBOAHTH B 3Ty peaklHio, HanpHMep, NOJ AaBjieHHeM 15 xunobap, mo-
CKOJIbKY aKTHBALMOHHBIH 00BbeM B JaHHOM cJiyyae OTPHUATENEH, B CHITY
npunnuna Jle HlaTense uMKnoOnpHcOeOHHEHHE ¢ AeruaApobeH30MoM HaeT
BrojiHe rnaako. deruapobenson nonyyaercs nyreM obpaborku 1-Gpom-
2-pTopbenzona amanbramMol NUTHA B TeyeHue 4 CYT NPH KOMHATHOHR
TeMIeparype. BbIXoad H30MHPOBAHHOTO KOHEYHOTO TPHUMKIHYECKOTO
npoaykra cocraeiaser 76%.

6 3ak. 177
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Hpyroft npuMep HCOONb3OBaHHA AerHapoben3ona — obpasoBaHHe
TPHOTHUEHA NYTEM NDHCOCHHHEHHR AHTpAalleHa.

Jiutepatypa. Deen M. L. Synthesis, 1972, p. 675.
Levin R. H. Reactive Intermediates, M. Jones, Jr, Moss R. A., eds.,, 1—I,
Wiley, New York, 1978.
Hoffmann R. W. Dehydrobenzenes and Cycloakynes, Verlag Chemle, Wein-
heim, 1967.

4. Cunres [Juabca—Anbepa ¢ PaCKPbITHEM LMKIA B 3AAYKTe

- Tonyvuenne aueropenoua ucxond u3 ¢ypaHa ¥ MeTHIBHHHJIKETOHA
(npn 100 °C B TeuyeHMe 2 4 B AHOKCAHE) Ha NEPBLIA B3rNIAA He KaXeTcs
oyesnaHbiM. IlopasMbicTMM Haa TeM, YTO NOMKHO IPOM3OHTH NpH
CMEITHBAHHH 3THX peareHToB. Ckopee Bcero, NpoH30ofaeT LUHUKIOIMPHCOE-
OMHeHMe no JIMnbcy—Anbaepy MeXay AUEHOM H OHEHODH/IOM, aKTHBH-
POBAHHBIM CBOEH aKHENTOpPHH MeTHIKEeTOHHON rpynnmupoBkoit. Mexoms
U3 3TOrO AOKHA MONYYAThCA «OPMO»N-OPHEHTALHA, COOTBETCTBYIOMIAN
PErHOCENEKTHBHOCTH, O KOTOPOH CBHICTEIBCTBYET DPACNOJIONKEHME 3a-
MECTHTEE B apoMaTHYeCKOM LMKIE Npoaykra peakuuu. [uen pearu-
pyet cBoet B3MO, nuenodun csoeit HBMO, Tak uro neppas cpasb 06-
pasyeTcst MeXKAY HeHTPaMH C CaAMbIMH OONBIUAMH BECOBBIMH KO3dPHUK-
CHTaMH T'DaHHYHBIX OpOHTasei.

o | o n O
TS, - ey
[e} NH2

1 \
o .
—0 ~H20
Wy o NHy O
NC ‘ NC
—
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PackpsITHIO HanpsXeHHOro WMKIA B aanykre cnocobcTByer Hecps-
3BIBAIOWIAA 1eKTPOHHAA napa asorta. [lns Helirpanuiauuu obpasyrouie-
rocst HBHTTEPHOHA AOCTATOYHO MPOCTON MHUIpalMH NPOTOHA OT a30Ta
K Kucnopoay. ,

3aTeM MMeeT MecTO TAYTOMEPHBIN Nepexon nyTeM MHrpauMH Apyro-
ro NpoToHa OT YrAepola X a3’oTy (ABHXKYILAA CHIA — YCHJIEHHME COMps-
Aenns). OcTaeTcs JABIIL OTWIENHTL MOMEKYNY BOAB! (ABHXYLIas
CHa — apoMaTH3alHUA NPOAYKTA).

Jnrepatypa. Nixon W. [, Jr, Garland J. T., De Witt Blanton C., Jr. Synthesis, 1980,
p. 56.

5, CxmTeTHuecKkoe 3HA%CHHE JBYX NOCACROBATEILHBIX pPesxiuwi
' : Anmca—Amneps

PaccmaTpHBaeMbIl npuMep WLTIOCTPHPYET peaxuuio, obpaTHyio pe-
akuuK Junsca—Anbaepa (oOpaulenMe HHK/IA), ¢ OTLICTUIEHHEM [IHOKCH-

OMe
.- OMe

OMe

A

na yriepona 4 apomarHlanseii OHUMKIIHYUECKOro MPOAYKTa ¢ OTIIEMIe-
nHHeM HeHATpaiabHON MosieKynsl Metanona (Boger D. L., Mullican M. D.
Org. Synth., 1987, v. 65, pp. 98—107).

6. Cragua cuHTe3d MopdHHa

Peakuus [lunbca—Anbgepa NpUMEHAECTCA HA TIEPBBIX CTAOMAX CHH-
Tesa MopduHa, paspabGorannoro M. Iefitcom:

6
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B 3To#t peaknun OCHUMKIIHYECKOE COelHHEHHE MPEBPAIIAETCA B TPH-
LUHKITHYECKOE, B KOTOPOM Y>Ke COAEPKATCA CTPYKTYPHbIE 3/IEMEHTHI, Xa-
paKkTepHBIe 18 MOp(HHA, B YACTHOCTH OEH3ONbLHBIA LHKI C ABYMS CO-
CEIHHMH KHCJIOPOXCOAEPXAUIMME GYHKUMOHUILHBIME Tpynnams. B

~OH

3TOM BapHaHTe peakuumu [Junbca—Anbaepa Oyraaues-1,3 npucoeauus-
eTCs Mo NABOWHOA CBA3H, OOeIHEHHOH 3NeKTPOHAMH BCJICACTBHE CONpHA-
KeHusa ¢ KapboumnoHo# rpynno#i. Takas ABOitHas CBA3b M BBICTYMNaeT
B KadecTBe IHeHo¢Mna.

7. [Apyrue npuMeHeHUN peakuun JAunbca—Anbaepa
B 00ABUWHX CHHTE3’X

B 6onbluIMHCTBE KNACCHYECKMX MOJIHBIX CHHTE30B, OCYLICCTBJICHHBIX
B 40—60 rr., HiH Ha nepBoll, WIH Ha OgHON W3 paHHHX CTAJHN MCNONDH-
joBanack peaxuds [unbca—Asibaepa. B psafe CHHTE30B OHOLIEDaHOB

- H

(=]
ot Sl

Bucroporoyepanduor
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(TeTpauMK/IHIeCKHe TPDHTEpPNEHb]) JIEHMO3€P, MCNONb3ya peakuHio
Innbca—Anbaepa, COenHHAN ABa OuuMxnnyecknx ¢parmenta ¢ obpaso-
BaHHEM MPOMEXYTOUYHON CTPYKTYphI, O/IH3KOA K KOHEUHOMY NMPOAYKTY.

Jlureparypa. Romann E., Frey F. J, Stadler P A., Eschenmoser A. Helv. Chim. Acta,
1957, v. 40, p. 1900.

D1UIEeHMO03€ep ¢ COTPYAHHKAMH NMPHMEHH TakKXke 3Ty peaklMio Ha on-
HOM H3 CTaauHil CHHTE3a KOJNXHLMHA (npenapa'ra, NOLAABAIOILETO
MHTO3 — OEJIeHHE KJIETOK, KOTOPbI# BCNEACTBHE CHIBLHOTO M creuuduy-
HOTO CBA3BLIBAHHMA TYOYIHHOM npenaTcTBYeT 00pa’loBaHMIO MHKDPO-

Tpybouek):
MeO_
e0 CiCH,
€0 ﬁ __ 5%
OMe —0
O .

Jurepatypa. Scheinber J. S., Leimgruber W., Pesaro M., Schudel P, Eschenmoser A.
Angew. Chem., 1959, v. 71, p. 637; Helv. Chim. Acta, 1961, v. 44, p. 540.

8. Crepeoxummueckuit KOHTPOIL peaxuHH JIuabca—Anbaepa

O6piyno HabniomaeTca NpeMMYILUECTBEHHOe oOpa3zoBaHHe 3IHOO-
¢Tepeon3oMepa, YTO OOBACHACTCA cTabMIH3aLMell nepexogHOro cocTos- .
HHA Ha 3HOO-MpoAyKTe Gnarogapa BTOPHMMHBIM OpOGMTAa/bHBIM B3aMMO-
acticteuaM. Kax ckazan cap ApTyp DIAMHITOH, «HeE CIEAYET CIHIIKOM
ROBEPATH IKCIIEPHMEHTAIBHBIM Pe3ylbTaTaM, IIOKAa OHH HE NMOATBEPXK-
genbl TeopHeit» (uut. no kuure: Eddington A. More Random Walks in
Science, Weber R. L., ed., Institute of Physics, Bristol, 1982, p. 111).

[NpuBenecHHBIN HIXKEe NPHMEP WUTHOCTPHMDYET UHKIONDHUCOEIHHEHUE
MEXAY MaJICMHOBBIM AHTHAPHMAOM (AKUENTOP 3JIeKTPOHOB, ABIAIOIMACH
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NPEKPACHBIM [IUEHODHIOM) H CONPSDKEHHBIM OHEHOM, COMEPXKAlUHM
xapSonunsryio rpynny. ITockonbKy nocnenHui Takxe nekTpoHonedu-
UHTEH, Pa3PhiB MEOKAY FPaHUYHLIMM OPOMTANAMH AHEHa H AHeHO(HNIA
Bo3pacTaeT M peakuMs HOET MA0X0 — HeoOXoaMMO HarpeBaHHe NpH
200 °C, a BbIxon He3HauuTenen (34%).

oA
i o 2
0@ + @ —_— ©

9, Peaxums Junasca—Anbaepa B «CTHAE PeTpo»

Tlpasuia or6Gopa HOMYycKAlOT Kak NMpAMYIO, Tak 4 obpaTHylo peak-
HUIO; nocienHns HabmoaaeTca 0coOeHHO B Tex cCilydasx, KOraa B xone
ee oTuleisercs crabunbHas HefiTpanbHas MoJiekyna. B pesynsTare
NIPHCOCHKHEHHUA METHIIAKpHNaTa K a-NHPOHY obpa3syeTcd aaaykTt, noa-
Bepraoumiics perpopeakuun Juibca—Anbaepa ¢ OTUICIUICHHEM MOJC-
xynsl CO;. BBoBs 00pa3opaBumMiics [HEH NPHCOEOHHAET ellle OQHY MO-
feKyny MeTHNaKpUIaTa, NaBas NPEHMYIECTBCHHO 3HO0-u30Mep. MeH-
HO TakuM MyTeM Obl mosjyden OappeseH, NONYYMBLIHR Ha3lBaHue
6naronaps GopMe cBoel MONEKYJIbl, HanoMHHalouleH 604oHOK [bappens
(barrel) — GouoHok].

COoMe
= ° ( -Co,
\ (2] l [}
—— N
COOMe
COOMe
lé

MeooC
£6~~~£6

CooMe
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Jiurepatypa. Zimmerman H. E., Grunewald G. L., Paufler R. M., Sherwin M. A.
J. Am. Chem. Soc., 1969, v. 91, p. 2330.

10. Benzouuxnonponen

3TOT yrieBoAOpol

>

XapaxkTepU3YIOIIUACA 3aMETHBIM HAMpsXKeHHEM B IMKIIE, ObLT nonydeH
CNEOYIOLIMM XHTPOYMHBIM CnocoGom:

Cb +

|

»—0

r
|

> o

‘lutepatypa. Vogel E., Grimme W. Korte S. Tetrahedron Lett., 1963, p. 3625.

11. Aa u3 xode

O6pa3oBaHBe UMKIONPONAHTHOHA NyTEM NPHCOCOMHEHHN KapOena
no asolHoM 3THNCHOBOH cBA3H C=C WUNOCTPHPYETCH HA NPUMeEPE On-
HOM M3 CcTagu#fi MOJHOTO CHHTE3a DPALEMHYECKOro aTpaAKTH/IHI'CHMHA.
[MpupeqeHHbI’ HHXKE AHA3OKCTOH NMPH KMNAYCHWH B Tonyone c¢ obpar-
HBIM XONOAWILHMKOM B NPHCYTCTBHMH cond Menu(II) pasnaraercs B Te-
denne 10 Mun. OOpasyionmiics B pe3yhTaTC OTLICIUICHHN MOJEKY/bl
azora xapOen crabwmanpyerca Onarogapa o6pa3oBaHHIO yKa3aHHO# Ha
cXeMe peakiMH ABOMHON cBa3sH. CneflyeT OTMETHTb PErHO- H CTEpeoce-



88 T'naea 8

JIEKTHBHOCTD 3TOTO NPOLIECCA, KOTOpas OMpeReNseTca gakTopaMm [o-
CTYNIHOCTH. Brixog coctrasnser 67%.

€O0EL
Me
(¢}

Cum)| moayon,a

Me
COOEt

o

114 cmadui

lleneBas Monexysna aTPaKTH/IHreHMHA MpeAcTasnser coboit nuTep-
Mex, ABa BeCbMa TOKCHYHBIX NPOM3BOLHBIX KOTOPOIO BhIAEIEHBI H3 yep-
Tonosioxa Atractylis gummifera. Otu BemlecTBa 61OKHPYIOT TPaHCNOPT
Ald B MHTOXOHADHH, YTO NPHBOOMT K NOOABJICHHIO OOpa3oBaHMs
AT®. I'moxo3uasl aTpakTwiurednna (R — ocTaTok yriaeBona), Wi
aTpaKTHAO3MAbLI, COAEPKATCH Takxke B pacTeHHax kode Coffea arabica
u Coffea robusta. Jirobutenv kode noTpebNsAIOT ITH TOKCHHEL B OLLYTH-
MBIX KOJiH4YecTBax!

Jiureparypa. (Tokckxonorus) Santi R., Luciani S., eds., Atractyloside: Chemistry,
Biochemistry, and Toxicology, Piccin Medical Books, Padoue, 1978:
Klingenberg M. TIBS, 1979, v. 4, pp. 249—252,
(Cuutes) Singh A. K., Bakshi R. K., Corey E. J. J. Am. Chem. Soc., 1987,
v. 109, p. 6187—6189.
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BBEAEHUE OYHKUMOHANBLHbBIX I'PYMN.
PEAKUMWUN 3AMEWEHNA

1. YanuHeHuWe YriepoHOi uenu

ITpoGnema BBeleHHs AOMOJHUTENBHOTO aToOMa YImepona B yriepomn-
HYIO HeNb OTHOCHTCA K YHC/y HambGonee pacnpocTpaHeHsbix. s ee pe-
uleHHs HaWaeHbl CTAHOapTHhIE npueMbl. Takoro poaa pyTHHHbIE onepa-
IIMH ITPOHUTIOCTPUPOBaHbl HHXE Ha NpHMepe HeNaBHO OCYILECTBIIEHHO-
ro cHHTesa (—)-rpaHgu3ona — noJiosoro c¢bepoMoHa caMIOB AOro-
HocHKa Anthonomus grandis, napasuTUPYIOUIETO Ha XJIOMKe.

RCOOMe 2% RCH,0H =3 RCH,0Ts 2
T CsHsN T'™M®A

— RCH;CN ‘i‘;‘:—“’ﬁ* RCH,CHO ETW;? RCH.CH,OH

2412

CnoXxHpiff 3HP BOCCTAaHABIAMBAKOT JIMTHHANIOMUHHATHOPHAOM B
CIHPT, KOTOPLIA 3aTeM 3TepHGHMUHPYIOT TO3WIXJIIOPHIAOM, YTO NO3BO-
nseT BBECTH TO3WNaTHYIO rpynny — OTS, ABAAIOLIYIOCA NPEKPACHBIM HY-
kneobyroM. 3aMelienHe Ha UHAHOTPYNNY NMo Sn2-peaknuM NMPHBOAHT K
06pa30BaHUIO HHTpHNA (3TO K/IOYeBadA cTadHA, Ha KOTOpo#, cob-
CTBEHHO, M BBOJHTCA [JOMOJIHHTENLHLIA yriepona). BoccTaHopnenue
MHTPHJIa JUM306YTHNANIOMHHMATHAPHIOM AA€T MOCHE FHOPOJIH3A allb-
NlerHO, KOTOPLIA OCTAaeTcs TONBLKO BOCCTAHOBHTH B CHHPT.

Takad HOCNEAOBATENBLHOCTL OO HEKOTOPOH CTeleHH aHaaorHYHa
npespauieimio —COOMe — —CH,SEt B cHHTe3e KaHTapuOuHa MO
C'TOPKY, KOTOpoe Mbl OOcyXaanu B riu. 7. '

lurepaTypa. Meyers A. I, Fleming S. A. J. Am. Chem. Soc., 1986, v. 108, p. 306.

2. Havano cunteza saga

MBs! ye BCTPEYAIMCh ¢ aTPaKTHIO3MOAMH, 3THMH HCKIIOMMTEILHO
rOKCMMHBIMH BeIlIECTBAMH, COIepXalllMMHcA B kode. HemaBHo TOT e
CHHTe3 OBbUI NpOBeAeH HauyHHafA ¢ ankKWiHpoBaHHA. MeTunosbiit 3dup 5-
METMIILMKIOreKCcaauen-1,3-KapboHoBOM KHCIOTH AECOPOTOHUPYETCH [H-
W3IONPONMIAMUOOM JIMTHs B TeTparuapodypane npn —78 °C B TeueHHe
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yaca (ctagus /). OOpasyronmitcs xapOanuoH, cTabHUIM3UPOBAHHBLIN
Gnarogapsi CONpsHKEHHIO, BBHIAEPXKHUBAIOT B TOM X€ PacTBOPHTENE C 3K-
BHBAJICHTHLIM KOJIHYeCTBOM rexcaMetundochoTpuaMuna ¥ yKa3aHHBIM
Ha cxeMe peakumu HORMAOM (cTaama 2). Dta Sn2-peakilis TNPHBOOHT
K oOpa3oBaHuio OCHLHIJIMYECKOTO COEAMHEHMH ¢ BhIXonOM 82% (HHXe
NpencTaBleH JMIIb OAMH M3 ABYX 3HAHTHOMEDOBR).

o UH
COOCNJ COOCHJ
’

2 m
1

v

M.

L Fevoes

ANKUIMPYIOUIMMH areHTaMM OUYEHb 4AaCTO CINYXKAT ANKHIHOOMIAbI H
HX aHaJOorH. CBaA3b yraepoa—HoO, HMeEKLIasi AOBOMLHO OOMBIIYIO OMH-
HY ¥ COOTBETCTBEHHO HM3KYIO 3HEPrUIO, JIETKO PBETCA. DTO nefiaeT aHH-
OH HOIa npeKpacHoM yxonxmeﬁ rpynnof uiIH, WHave roBops, «HYyKJe-
odyrom».

JlurepaTypa, Singh A, K., Bakshi R. K., Corey E. J. J. Am. Chem. Soc., 1987, v. 109,
pp. 6187—6189.

3. AxTHBauMs KapOOHMILHOM rpyNNBI NYTeM 3aMewieHUst

HUcxoms U3 CnoxHoro >pupa ImyTeM THIOPOJIN3A BOAHBIM PaCTBOPOM
coabl MOXKHO noayunth kucnory (RCO;Et — RCO,H), o6paboTka Ko-
Topoi#t okcanuixnopraoM CICOCOC] npHBOAMT K XJIOPAHTHAPMAY KHUC-
notsl (RCO:H — RCOCI). Ilocnennas noa AcHCTBREM a3HAa HaTDHA
NaNj; npespaniaercad B anmwiasui.

OTH npeBpamicHHA (QYHKUHOHANIBHBIX FPYNN NOATOTABJHBAIOT Mepe-
XOA AUMIIA3HAA B H3OLKAHAT, KOTOPHIA 3aTEM TMAPOJIH3YIOT B NMPOM3-
BOAHOE AMHHOKHCROTHI (TaKoi nepexoA NOJYYHN Ha3BaHHE «DeaKlMA

Kypuuyca»).
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'CHzph

Bce onucaHHbIC Bbillle NMPEBPAILCHHS ABIAIOTCA GparMEeHTOM CHHTE-

Jurepstypa. Haffmann A., Frey A. J, Ot H. Experientia, 1961, v. 17, p. 206.

4. Topununbiii ras

3a ANKAIOMAAa — IProTaMHHa, OTBETCTBEHHOrQ 3a 3a00/eBaHMS DPXH.

TopumsHelit ra3, wiH wnpHT, BMeer dpopmyny CICH,CH,SCH,CH,Cl.

1965, pp. 74—175.

B ero Moneky/e MOXeT MPOHCXOAUTh CAMONPOM3BOIbHAA BHYTDPHMOITIE-
Kyn1sapHan Sn2-peakuusa ¢ o6pa3oBaHHEM XJIOpDHAA CYAbLPOHHA, MOKA3aH-
HOTO HHXKe Ha CXeMme peakiui, Hanuuue Manoro TpeXwieHHOro UMKNAa
coo0uIaeT eMy BLICOKYIO peakiHouHocnocobuocts. Tako#t myxkneodmn,
KaK, HanpuMep, £-aMHHOrpynna nW3HHa Oenka, cpa3y Ke pearupyer ¢
HOHOM CYNbOOHHA, UTO NMPHBOLHT K AIKMIHPOBaHWlo Oenka. B 3ToMm
COCTOKT NPHMHHA KOXKHO-HAPLIBHOIO ACHCTBUA FOPYMMHOIO rasa M No-
pakeHHs CIM3ACTBIX obonovek, JKepTRaMH MMPHTA B roabl Nepsoi Mu-
poBoit BO#HBI cTano okonmo 400000 uenosex.

Jlutepatypa. Bresiow R. Organic Reaction Mechanisms, W. A. Benjmain, Inc., New York,
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Cl
NN ‘ﬂ a)

5. Jnokcuanble Kaew

OnoKCcHAHBIE CMOJIBI MPEACTAaBNAT coOoi 3ddexTHBHOE CBA3YIO-
iee, MpHMeEHAEMoOe A/IA CKIICHBaHHUS CTek/1a, KEPaMHKH, METaIoB, fpH
OTBEPXIEHUH KOTOPOTro 06pa3yeTcs CeTKa M3 NONEPEYHBIX CBA3CH MexX-
Oy NOTHMEPHBIMH LensMH. DMNOKCHOHbIE CMONBI MOAYYaloT B OBe
CTauH.

CHavana OMHaTpHeBas collb OnceHOna A pearupyer C MHXJIOPru-
APHHOM, fipHYeM HYKJI€OdH ArO'~) atakyeT >NOKCHA C PacCKpbITHEM
HHKIa. B pesynstaTe 3TON SN2-peakuHM NOJy4aerca NpenonnMep C He-
Ooneiioit MONEKyNspHON Maccoii.
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. CH, €L
Ho O O + ﬁ

Ha BTopo#t cranuu ob6pa3yloTcs nonepeunbie cBa3u. s 3Toro nomy-
npooyxr obpabaremaioT TpHamMuHOM, Hanpumep HN(CH,),NH(CH,):NH,.
KoHeuHble MOKCHAHBIE H CBODOAHbIE THAPOKCHILHbIE IPYIIIBI pearupy-
T € oGpaaoBanueM MOCTHUKOBBIX CBA3el MexXny MOJIEKYJIaMH 1NOJY-
nponykKTa.

OH

<

o

C %

«XymIOXKHHK /HIIL TOT, KTO MOXET pellleHHe NPEBPaTHTb B HOBYIO 3araiky».
Kapa Kpayc

6. BHOMOrWYEeCKHH METHIMPYIoLUHI areHT

Yrobsl mpoBectH npespamenme Ttuna Nu(™) + CH; - X —
— NuCH; + X'7?, B na6oparopun 06bIMHO NPUMEHSAIOT METHIHOOMI
(X = 1), T. . MCTHAIBHYIO I'PYNNY, CBA3AHHYIO ¢ JIETKO OTUIEIUIAHOUIHM-
ca ¢pparmenrom. [Ipupona BeInonHser 3Ty 3a7a4y NPHMEPHO TakK e,
HCNIONb3YS METHNBLHYIO IPYyNNy, CBA3AHHYIO ¢ XOpolueH yxoaseh rpyn-
nolt, KOTOpas npeacraenseT coboli ocHoBaHHe, CONPAXKEHHOE ¢ CHIIBHOM
KHCIOTOH.

[pupona NpONyLHPYET 3TOT areHT, MPHCOENMHAS METHOHMH (aMH-
HOKHCIIOTY) 4epe3 aTOM Cepbl, ABNAIOLIHHCA HaHOOee CHNLHBIM HyKJle-
oduIBHBIM LEHTPOM, K aneHo3uHTpHbOChaTy. B pesyabrare 3TOH Sn2-
peaKllMH 3aMEINEHHA MONYWaeTCs HOR CY/bGOHHA [TPEXKOOpAHMHALMOH-
Mas cepa ¢ JIMraHAaMH, NMPeACTaBNSIOMHMHE coboif METHNLHYIO rpynmy
CHj;; BcA ocTanbHas YacTh MOJIEKY/Ibl METMOHHHA, 06o3HaueHa wepe3
R, a paguxan aneHosuHa (pubosa + amenun) — 4epes R’).



U]
Y
"
“Sado
(*JNH_-,
Co-e
100c” Nerpd c"’\sg/c"’
’ \___.,/cn, Ly
i Ado

R+) (=)
“,/S— CH3 + v

DToT 6MONOrnYeckuit METHIHPYIOIIMHA areHT, Ha3blBaeMblt S-aaeHo-
3WIMETHOHHHOM, YYacTBYCT BO MHOIHX DEaklHaX MCTHAHPOBAHHA, Ha-
PUMED B NMPEBPANICHHH HOpINHHePPHHA (HOPAJPCHANIMHA) B aAPeHAMH
B KOpe HanoO4YCYHHKOB. PacCMOTpDHM HECKONBLKO noapolHee mpHBEIICH-
HBIR BBIllle NMPHMEP. .

Jlurepatrypa. Cmpaiiep /1. Buoxumux. B 3-1.: Ilep. ¢ asrn. — M.: Mnp, mu—ms.
McMurry J. Organic Chemistry, Brooks-Cole, Monterey, 1984, pp. 328—329.

7. XemoTaxcuc Gaxtepsit wan 200 sampon
B cBOOOIMHOM NABAHIM

ITO0 CNOXHOE H HHTEpecHOe OHONOTHUCCKOE ABJIcHHe OBNO OTKPHITO
nesasucaMo [Idpeddepom u Surensmasom B 80-x rr. XIX cronerwms.
Oro 6bU10 HEMHOrO NOA3a0BITO, H HETEPEC X HEMY BO3DOAMWICA NHIIL
B cepennne Bexa XX, xoraa rnasHM 06pajom B Tpex naGoparoprax:
Ax. Anpaepa (BuckomcuHckmit yumsepcHreT), X. Bepra (Kanudop-
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HHHCKMHA TeXHONOrHueckull MHCTHTYT, mo3xe 'apsapa) u 1. Komnanna
(bepxnu, KanudopHus), — NMPOBOAHIIHCE BaXHbIE HCCNIEAOBaHUA B 3TOH
obnactu. Haubonee u3iyyeHbl OBa rpaMAOJIOKHTENbHBIX BHIA — KH-
mreydas nanodyka E. Coli u canbmonenna Salmonella Typhimurium.

CyllecTBYIOT TOJIOKHTENbHBIA XeMOTaKCHC, Koraa OakTepHs muibl-
BeT K MCTOYHHMKY TMPHUBJIEKAIOUIEr0 €€ COCMHMHEHMA, H OTPHUATENbHBIH
XEMOTAKCHC, KOTla OHA yOAJIMeTCd OT HCTOMHHKA OTNYTHBAIOUIETO &¢ CO-
€NHHEHUA. ATTpaKTaHTaMHu ABNAOTCA N-aumeTunrniokos3amMuH, D-pyk-
T03a, D-ranakro3a, D-rioxo3a u npyrue caxapa; L-acniaparnHoBas Kuc-
norta, L-anauun, L-cepun u T. n. CpeaH OTNYTHBAIOMIMX BElECTB HaXo0-
OATCA XKHPHBlE KHCITOTH!, NPOCThie CNHPTHI THIIA METAHO/IA M 3TAHONA,
denon, OeH3zoaT- H CATHUMIAT-AaHHOHBI, CKATON M T. .

JBHXKeHne OaKkTepHH NMPOHCXOOHMT C BHICOKOW CKOPOCTBIO, HECMOTPA
HAa TO uyro OaKkTepHH OUYEHb JIETKM H npeObIBalOT B JNOBOJIBHO BA3KOM
BOQHON cpene. 3a CeKYHAY OHH NPOXOOAT PACCTOSAHHE, IKBHBAIEHTHOC
10—20 cobcTBerHbIX nHHeHHBIX pasMmepos! lnasaune ocymecrpnsercs
¢ MOMOLUBIO MOX0XKel Ha BHHT Kopabns dnarennsi, spamarmefica co
cKopocTeIO 15 006opoToB B cekyHay. OnHako OBHXeHHe OaxkTepuii nane-
KO H€ OQHOPOAHO. B OTCYTCTBHE XMMHYECKOTO CHrHasia OakTepHs IBH-
KETCA B KaKOM-ITHOO HanpaBlICHHH B TEYCHHE CEKYHIbl, 3aT€M NOBOpa-
YUBAETCA U MepeMellaeTcs B APYroM HANpap/IeHHH, CHOBA NOBOpPAYHBa-
ercs U T. A. [ToBOPOT OCYILECTBANETCA NMYTEM W3IMEHEHHA HaIpaBlICHHsA
dnarennel.

Ecnu B cpene MMeercs Kakoe-TO NpMBJIeKalomee OakTepHIO Bete-
CTBO, HanmpuMep rajnaxKTo3a, TO OPOYHOBCKHMH XapakTep HNBHXKCHHS CO-
XPAaHAETCS, HO Tenepb HHTEPBallbl ABHXXEHHA B HANpPaBJ€HMH aTTpak-
TaHTa YOJIHHAIOTCA MO CPAaBHEHHIO C OTPE3KAMH BPEMEHH, B TEYEHHE
KOTOPBIX DakTepHs YOANSETCA OT MCTOMHHKA 3TOro BemecTsa. Cnyuvail-
Hble ABHXKEHHA MeEpeXomaT B 6oriee MM MeHee HanpaBlIeHHOE MepeMertie-
HHE MO IPafHeHTy KOHLEHTPAIHH ATTPAaKTAHTA B CTOPOHY €ro HCTOYHH-
ka. Bakrepus, No-BHAMMOMY, BC€ BpeMs OLCHMBACT KOHIEHTPALHKIO
HHTEPECYIOIIEro ee BELIeCTBA W NMPHAEPKUBACTCH HANPABJICHUS, B KOTO-
pOM 3Ta KOHUeHTpauua pacter. OueBHAHO, Y OakTEpHH HMeEeTca XHMH-
YyecKasds MaMAThb O KOHUCHTPALMH (HIM KOHLEHTDPAUHAX), KOTOpbIE OHA
paHee BBISBHIIA B Cpene.

PeuenTopsl, OTBETCTBEHHBIE 3a XeMOTAKCHC, K HACTOALLEMY BpeMe-
HH JIOKAITH30BaHbl M uaeHTHGHUMpOBaHbI. OHM HAXOZATCA MEXAY
BHELIHEH MeMOpaHOil, KOTOpas NpeacTaBisieT coboi JOBOMBHO KPYMHO-
AYEUCTYIO CeTh, ¥ BHyTpeHHeld Oonee rIoTHOK meMmOpaHoM B oOnacTu
‘rak Ha3piBaeMo# nepHmrasmbl. MaenTuduumpoBaHo Ok0JI0 meciaTka pe-
UENTOPOB OTHYIHBAIOLIUX BEIIECTB H OKOJIO ABAJUATH PEUENTOPOB aTT-
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pakTaHTOB. HekoTOpbie penenTopsbl HHAYLMPYIOTCA B OTBET Ha CTHUMY-
JTHPYIOLIHE XHMHYECKME BEIIECTBa, Apyrue neicTByloT noctosdHo. Ha-
NpUMeEp, DELeNnTOp, BOCIPHHAMAIOIINK acrnapariHOBYIO KHCIIOTY, HMeeT
YYBCTBHTENILHOCTH OKOJIO 10~ % M. KonH4ecTBO pElenTOpoOB HAHHOTO
THNA B KaXXOOH Knerke BapbHpyeT B npemenax ot 1000 go 10000. Io-
Ka3aHO, YTO JOCTATOMHO CTHMYAHPOBATh OAMH PELENTOP H3 THICAYH,
yT0OBI HAaOMIOAATh KNETOYHBIA OTKIMK.

Peuentopsl npenctraeisior coboli Oenkd ¢ MonekynspHo#t Macco
okono 30000. B 6akrepusax MMeiOTCA M ApyrHe Oenku, QyHKUMsS KOTO-
pPbIX COCTOMT B Niepenade WHOOPMALMY OT MEPUILTA3MATHYECKOrO peuen-
TOpa K KOMIIOHEHTaM WMTOIIa3Mbl, KOHTPONKPYIOILMM Bpauenue ¢a-
rennel. CeA3bIBaHHE 3THMH pENENTOpaMH MIH BbIcBOGOXAeHHe cy6-
cTpaTta TpebyerT nopsiaka CEKyHIBI.

B xnerkax kumeyHo# nanoukud E. Coli HalimeHbl 4eThipe rOMOJNIOrHY-
HbIX OenKa, OTBETCTBEHHBIX 32 nepeaady CHTHanoB, KOTOpbie 0003Haya-
1o cumBonamu Tsr, Tar, Trg u Tap. DT OenkH coLep)XaT NPHMEPHO
no 550 aMHHOKHCAOTHBIX OCTAaTKOB NpPH MOJIEKYJISAPHOH Macce OKOno
60000. Cnoco6 3anucy uHdopManuu B CTPYKTYpE TAKMX OEJIKOB OUEHB
npocT — 3TO METHIHpoBaHHe, OCTATKH IrNyTamaTa, cneuddudHbIe LIS
uHGOPMALHOHHBIX OenKoB, METWIMDYIOTCA S-aJ€HO3HIMETHOHHHOM B
OPHCYTCTBHH CIIELHAJILHOTO (epMeHTa MeTunrTpaHcdepasnl, crnienqudpmuy-
HOro JUIA XeMOTakcHca. VM3BECTHO H YHCNO LEHTPOB METUAKPOBAHHNA:
naTh B Monekyne Oenka Tsr, veTsipe ana Tar, nath ana Trg ¥ npumepHo
cTonbKo ke Ans Tap.

ATTPAKTaHThl YBETHYHBAIOT OO0 METUIHPOBAHHOTO riayTamMaTa, a
BellleCTBA, OTHyruMBaronide Gakrepuu, ee ymeHbllawT. B oGpaTHoiil pe-
aKUMH, AEMETWIHPOBAHMH METHIIJIyTaMaTa, MeTUWIbHbIE Ipynlibl nepe-
HOCATCHA Ha MOJIEKYJibi PACTBOPHTENA, 00pa3ys MeTaHOI. DTY PeakuHio
KaTanusHpyer Apyro#i ¢gepMenT — 3ctrepasa. MeTHIHpOBaHHE/ IeMETH-
NUpoBaHHe — npouecc 6ojiee MEIICHHDBIR, Ye€M CBA3bIBAHME peNenTopa-
MH, H OJIUTCA OKOJNO MHHYTHI.

Taknm o6pa3om, UMeeTCH JOBOLHO TOHKHIA XHMHYECKHA KOn, ABNA-
jolMiics OHHAapHBIM, MOCKOJBKY OTBEYAET ABYMA CHTHAlaMH — METH-
JIKPOBAHHEM H AEMETHITHPOBAHHEM, M KOIHYECTBEHHBIM, TNOCKONIBKY
YPOBEHb METUIMPOBAHHA/IEMETHIMPOBAHHS 3aBHCHT OT KOHLEHTPALHM
XHMHYECKOTO CTHMYJaA.

JIurepaTypa. Cmpatep J1. Bnoxumus. B 3 t.: Tlep. ¢ aurn. — M.: Mup, 1984-—1985.
Berg H. C., Purcell E. M. Biophys. 1, 1977, v. 20, pp. 193219,
Stewart R. C, Dahlquist . W, Chem. Rev., 1987, v. 87, pp. 997—1025.
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8. 3amelueHHe NPH YYACTHH 7-37eKTPOHOB
¢ neperpynmupoBKoit

1,2-I'nukons 3TepHpHuHpyeTCca n-tomyoncynspoxaopuaom TsCl B
NPHCYTCTBHM NUpRONRa B anxyiopMmerasde npu 0 °C. CruenyeT oTMeTHTh
CEeNIEKTHBHOCTDh JAaHHOTO IPOLECCa, MOCKOIBKY 3TePHOHUKAIMH B TO3HIAT
noJBepraeTcs TONbKO 6onee ZOCTYNHBI BTOPHUYHBIA cnHpT. YaaneHue
150"} Haumnaerca ¢ 3MEeKTPOPHIBHOIO KaTajld3a Ion AelcTBHEM
Li“*CIO{™’ B Terparnapodypase. YuacTHe COCEOHMX T-3JIEKTPOHOR

\

? w177
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MPHBOAHT K TOMY, 4TO B ITHHAKO/THHOBO MeperpyrniapoBke MHTPHPYeET
HMEHHO HeHachilleHHbI# yrnepon. OOpa3syioumiica aananbLHBIA xapbo-
KaTHOH pa3psikaeTcs, BbICBOOOX 1asd NPOTOH U o0pa3ys HEHACBIMICHHbIN
H HECOMpPSDKEHHBIN CeMHWIEHHBIR UMKMuueckudt keToH. Ero obpabotka
21. HCl B 3TaHone npH XOMHATHOM TeMmepaType NMPUBOAHT K U30MepH-
3alMM CONPAKEHHOro UHKIOTENTEHOHA H percHepauHu XapOOHWILHOR
rpyumsl, KOTopas ObuUla 3auuiieHa B BHIe 3THACHKETaNs.

3geck MBI MMENH A0 C KJIACCHYECKHM CHHTE30M JIOHrMdoJieHa no
Kopn.

Jlureparypa. Corey E. J, Ohno M., Vatakencherry P A., Mitra R. B J. Am. Chem.
Soc., 1961, v. 83, p. 1251; 1964, v. 86, p. 478.

9. JHAHTHOCENEXTHBHOE ANKW/IMPOBAHME OKCA30/IHHAMM

Uens 3Tolt peakudd COCTOHT B IHAHNTHOCE/ICKTHRHOM ANKMJIMPOBA-
HEH rpynmo#t R’ cocenHero ¢ xap6oHHNBHOM rpynnoft aToMa yriepona.
OCHOBHOM 3aMbICET COCTOHT B TOM, 4TOOb CHavyana MOJYYHTh reTepo-
OHKN ¢ 4eTKO Au(bQdepeHUMPOBAHNBIMHE NONYNPOCTPAHCTBAMHE, OIHO H3
KOTOpBIX OJIOKHpOBAHO Tpynnoift, cosmaiomedl cTepHUeCKHe 3aTPyOHE-
HHS, a ApYroe CONEPXHT aTOM KHCJIOpOAa, aKkLeNnTop 3NeKTPOHOB.

R CHO R

cooH

R N
R €N
o~ H
HO__ /H
+ EtOH 4+ HCL :Eu
HN" $ "cooH
1 (s)
| oh

MO Ph R
R\/I< + L\H H )
NH - R N 7

2 HoN H

I

o 1 uo/ 1 OMe
i 1+
o Ph o
"\//\\,:S\ - “%\4('7 M
6Me R',\"x/‘“"'o Me
- -
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VKa3zaHHBIe Ha CXeMe peaKuHH XHpajlbHbie OKCa3OJIMHBI [OJY4aloT
HUCXOAS W3 aMHHOKHCIOTHI CepHHA (YHCTOro 3HaHTHOMEpa) S-KOHOHUTY-
pauuM. Peakuus cepuHa cHavana ¢ denunnutTueM, a 3atem c Goporn-
APUAOM HATpHA [JAaeT aMHHOCIHPT.

C npyro#t cTOpOHBI, NPHCOEAHHEHHE 3TAHO/IA H CONAHOH KHCIOTHI
K HuTpuny RCH:CN naer xapb6oxaTHOH, CTaOMITH3HPOBaHHBIR nByms
rerepoatroMaMi O u N. Peaxuus xapGoxatnona ¢ aMHHOCHMpTOM {1)
—NH4Cl, —EtOH; 2) NaH, —H: 1 3) Mel, —Nal] naer c BricoxHM
BBIXODOM (60—90%) xupaneHbifi AZ-okcasonur (S, S)-xompurypaunu,
SBIAIOUIMIACA YHCTBIM 3HAHTHOMEDPOM.

OTOT OKCa30aHH METAJUIMpPYeTcs OYyTHNIMTHEM HIH OHH3ONPOINNA-
nuTHeM B Terparuapodypane npu — 78 °C. Tonpko nocne 3TOro BBO-
aat anxwupyrows# aredT R/'X (npu —98 °C) u MeaneHHo HarperaroT
10 KOMHAaTHOM TeMnepaTypbl. R’ aTaxyeT NmOYTH MCKIIOYHTENBHO MO
HIDKHEMY KOHLY ABOHHON CBS3M NpEHMYIIECTBEHHO B Z-kOHQUTypaluH.
Mponykr ankunapoBanusa rugponusyrot 3M HCI ¢ o6pa3oBannem Kuc-
NOTHI UIIH XKe BOCCTaHaBuBawT GoporuapuaoM HaTpusa (NaBHy), a 3a-
tem rugponuayroT (H;O *) no anbaernpa. Brixon OQHOro M3 3HaHTHO-
MEpOB cocTaBisieT 75-—85%.

Jlurepatypa. Meyers A. I, Knauss G., Kamata K., Ford M. E. J. Am. Chem. Soc,
1976, v. 98, p. 567.
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BBEAEHUE OYHKUWOHANBbHbLIX rPynn.
PEAKUMK OKUCNEHWA

1. OkMCleHHe NUOKCHAOM CejleHa AKTHBUPOBAHHBLIX
censeit C—H

ITpH OKUC/IEHMH OHOKCHAOM cejleHa GHLMKIHYECKOro OJicHHa Noily-
yaeTcs aJHNOBBIA CIOUPT. PeruoceneKTHBHOCTL H CTEPEOCENEKTHB-
HOCTB (3K30-KOHGHIYpAaUHA) ITOH peakuHu OOBACHAKOTCA HOCTYMMHOCTBIO
anmunbHoit cea3u C—H, tpanchopmuposarHoi 8 C—O ¢ uensio obpa-
JOBaHHA MMEPBOTrO MEPEXOAHOrO COCTOAHHA UMKITHYECKON IHECTHYIEHHOM

CTPYKTYDHI.

OKHCTIEGHHE OCYHIECTBNAETCA PETHOCE/IEKTHBHO B MPAHC-TIONOKEHHH
OTHOCHTENBHO caMoro ob6beMHCTOro 3aMecTuTeNs NPH ABORHOR CBA3IH
C=C. B npuBogIUMOM HHXE€ [IPHMEDE OTHOCHTENbHbIE BHIXOABI OCHOB-
HOTrO NPOAYKTA, COOTBETCTBYIOIETO 3TOMY MPAaBUIY, B NOBOYHOro npo-
AYKTa COCTABIAIOT: alnuiossiii cnupt E-koHdurypamuu 70%, annuno-’
BHIX cOUpT Z-xOHGHUrypaiuHn MeHee 2% .

PN N P NP

+

OH
/\/\/(

OxucrieHde B a-NIONOXEHHH K KapOOHMIBLHONA rpyie UHKJIONEHTaHO-
Ha NPHBOAHUT K KOMHYECTBEHHOMY 00pa3oBaHHIO AMKETOHA C BBIXOIOM
97% .
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Jlnteparypa. Rabjohn N. Org. React., 1976, v. 24, p. 26].
Reich H. J. Oxidation in Organic Chemistry, Trahanovsky W. S., ed.,
Academic Press, New York, 1978, Part C, p. I

2. VYcoBepiueHCTBOBAHHBIN METO AJNHJILHOIO OKHCJ/IEHHA
JHOKCHIOM CcelleHa

OKHcneHde GHOKCHAOM cesjieHa HMeeT OBa HEAOCTaTKa: BO-MEepPBBIX,
oHO TpebyeT cTexHoMeTpHuYecKkoro konuvecrsa SeO:2 H, BO-BTOPBIX, Ce-
JieH, obpa3yomuiics B KayecTBe BTOPHYHOrO MPOAYKTA PEaKilMH, OCTa-
eTCH B CMECH B KOJIJTOMIOHON opMe, Tak YTO OT HEro TpyaHo u3baBUTE-
cs1. Alest COCTOHT B TOM, 4TOOBI NOABEPTrHYTEL CEJIEH MOBTOPHOMY OKHC-
neHuro. DTO MOXHO OCYIMECTBHThL C MNOMOIIBIO mMpem-O0yTHITHIPO-
nepokcunaa (CH;3);COOH.

TepBuiii U3 NpHBEOEHHLIX HHXKE NPUMEPOB — 3TO OKHCJIEHME KOHIE-
soro onedpuna. IIpespaiienne ero B ajIuAoOBbId COUPT (C BHIXOOAOM
60%) ocylecTRIAETCA NONOBUHOK 3KBMBAJICHTA [OHOKCHIA CeEjieHA B
IPHCYTCTBHH JBYX 3KBHBAJIEHTOB THAPONEPOKCHOA.

~-CoH 1~CoH,
NS ——— /\( 7Hg
OH

——
OAc OAc
a
OH

Bo BTOpOM npHMeEpe B chyuae IepaHHONALETaTa YCAOBUS PeaKIdH
raxoBbl: 0,1 Mone cybcTpaTta, 2% nuokcuaa cenena, 0,4 Mosb ruapore-
POKCHAA, BhIXoA Npoaykra 55%, npdyeM peakmus NMPOXOOHT PETHO- H
¢ IepPeoCeNeKTHBHO.

3. OxHcaeHMEe MPOTHJIEHA B AKPOJIEHH

3ra peakiHs KaTaIM3HPYeTCS OKCHIeHHDOBaHHBIMHM KOMILUIEKCAMH
monubaena(VI) B NpHCYTCTBHH KHMCIODOIA BO3ayXa NPH TeMOepaTypax
350—450 °C B rasopoit daze. CreneHb npeBpallieHHA COCTaBJAET MNO-
paaxa 20% npH CEeJIEKTHBHOCTH NO akponeuny oxono 80%. Peaxums
CHNIBHO 3K30TepMHYHa (— 88 KKall/MONb), MpHYEM €e IOBHXKYLUAs CHIa
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obycnosieHa xak 0Opa3oBaHHEM IBYX HENTDaJbHBIX MOJEKY], Tak H
YCTOWYHBOCTBLIO KAXKAOW H3 HHX.

H
’ o
Ny —
/\r + 02 + HZO
H H
" CaMbIM KDYIHBIM MHPOBBIM NPOH3BOIMTENEM akpoiesua (24 000 T

B roa) ssasercs ¢panuysckaa ¢upma ATOCHEM, yHacnemosapuias
3TOT npouecc oT koMnaHHu «lletumn>-I0xua-Kronpmany.

4. OxucheHHe ITHNIEHA B THIIEHOKCHI

ITa yMepeHHO 3K30TepMHYCCKan peakiiua (— 25 kkaia/Monb) ocy-
LIECTBIIAETCA Ha TeTepOreHHOM cepeOpaHoM karanusatope. Ha npaktu-
K€ DeaklHsi COTPOBOXAAETCA CropaHHeM YAacTH TWIEHA H ITHIICHOKCH-
ga. CeneKTHBHOCTh NPOMBILUIEHHBIX npouleccoB gocturaer 70% mo

H
-
H H =
H H "
H

ITUMECHOKCHAY ¢ BBIgeNeHHEeM oxono 120 kkan/Mone Temna. MHpoBoe
NpOH3BOACTBO JITH/ICHOKCHOA HAXOOWTCA HA 24 MecTe cpenu Haubonee
KPYNHOTOHHaXHBIX XHMHYECKHX MPOH3BOACTB M Ha 10 MecTe cpean npo-
H3BOACTB NPOAYKTOB OPraHHYeCcKOro CUHTE3a, COCTaBiAd Mopangka 5 Mt
B roa, B ToM ukcie Ha nomo CHIA npuxoaurcs 2,7; SAnonnu 0,7; 3a-
naaHoit EBponsl 2 MT. DTH/IEHOKCHI HIpaeT CTO/b BaXHYIO poik Ona-
rogaps TOMY, YTO HanpsKeHHE B LUHKJIE AeflaeT erc MoOJIeKyIbl OYeHb
PEeaAKIMOHHOCIIOCOOHBIMH.

5. Ce/leKTHBHOCTb NPH STIOKCHAHDOBAHUM

A. CrepeocenekTHBHOCTD

OBoiiHas cBa3b HOpOOpHeHa (6uumMKno(2.2.1JrenTen) Gonee nocTynHa
C BBITYKJIO# 3K30-CTOPOHBI, YeM C BOTHYTOM 3H00-CTOpOHbI. ITocrenHss
0 HEKOTOpPOH CTEeneHH 3KpaHuposaHa cBa3sMu C(5)—H n C(6)—H.
OnokCUAMpOBaHHE IPHBOOUT K obpa3zoBanHio 99% 3x30-300KCHAY
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(o6o3nauen Ha cxeme peakuuu depes X) U MmeHee 1% 3ndo-uzomepa
(obo3nauen Gyxso#t N). [ocTaTouHo ONOKHPOBATE 3K30-CTOPOHY Me-

TWILHOH Irpynno# B CuH-IONOXKeHUH (7), 4TOOb! MOHM3UTL CTEpPeOCcesIeK-
THBHOCTb 10 90% X u MmeHee 10% N.

B. PermocenexTHUBHOCTDL

OTHNeHOBble cBa3H oforaiiedbl 37neKTpoHaMH Onarozaps cBepxco-
npsaxenuio. Haubonee GoraThle 3jIeKTpoHAMH CBSA3H B TO XK€ BpEMA H
nerue BCEro 3aMewaloTca. JIMMOHEH, comepxalldit ABOMHYIO CBA3bL €
OBYMS 3aMECTHTEJIAMH BHE LHKJIAa W OBOUHYIO TPH3AMEILECHHYIO CBA3b
B UHKJIE, CEJIEKTHBHO 3MOKCHOHPYETCS MO 3TOM nochaegHel cBA3H. Buc-
UHKIOreKcaaueH-1,4, ABNAOUMACS NTPOAYKTOM BOCCTAHOBJIEHHA HadTa-
nHHA 1o Bépuy, CENeKTHBHO 3NOKCHAOHPYETCs IO TeTpa3aMeLIeHHOR

NIBOUHOW CBA3H.
: . : ?O

Q0 — &)

Jiuteparypa. Brown H. C, Kawakami J. H., lkegami S. J. Am. Chem. Soc, 1970, .
v. 92, p. 6914. R o
Knoll W.,, Tamm Ch. Helv. Chim. Acta, 1975, v. 58, p. 1162.
‘Vogel E., Biskup M., Pretzer W,, B6ll W. A. Angew. Chem. Int. Ed. Engl.,
1964, v. 3, p. 642. s



104 I'naea 9

6. SuaHTHOCeJeXTHBHOE >nokcHMpoBanwe no [Hiapnaeccy

«Moe nuuHOe YOeXaeHHe COCTORT B TOM, YTO MYTH K HAYYHOMY OTKDPBLITHIO DEAKO
OBiBaeT NPAMBIM H BOBCE Heoba3aTenbHo Tpebyer Gompuumix nojsanmil. B peitcTRE-
TEeNLHOCTH ¥ OYMAI0, 9TO YacTO y HOBHYKA, TONBXO APHCTYNMBIICrO K Xaxoit-nuGo
HACATENBHOCTH, HMEIOTCH SonpliHe MpeuMynIecTsa, NMOCKONALKY OH MHOroro He 3HaceT
H, B YaCTHOCTH, HE 3HaeT 060 BCeX OCNONHAIOMMX OGCTOSTE/ILCTBAX, IO XOTOPBIM
TOT MMM HHOH IKCNepHMERT MOr 6Bl He TOMYMHTBLCA®.
Atsap XKusep,
Hobenencxutt naypeat no ¢msmxe 3a 1973 r.

CenekTHpHOe 3nokcuauposanne no llapnneccy — 3TO HoBas peak-
[Hsi, OTKphITas COBceM HenasHo. CyYMMHpYeEM B caMbIX OOLUIMX uepTax
TOT MENNIEHHBIA, BpeMeHaMH H3BHIHCTLHIH NyTh, KOTOPHIH NmpHBEN K ee
OTKPBITHIO. DTO NOCAYXHT QOBONLHO THIHYHBIM TIPHMEPOM TreHE3HCa
HAyYHOTro OTKPBITHS, KOTOPOe 3aMeillaHO H HAa U3PAOHOM TEPNeHWH, U
Ha THNOTETHYECKHX NMOCTPOEHHMAX, M Ha 3IMCOHOBCKOM 3MIHDHIME, H
Ha LENOM pAae NOCTOPOHHHX cooOpakeHHH, Ha ydayax U KOMIIPOMHC-
caxX, a IJJaBHOe — Ha 3IHAUYMTENLHOA 03¢ MHTYUIMH.

CdhopMmynHpyeM 3aaqy Tak: B 3aBUCHMOCTH OT TOro, Kakasf M3 CTO-
POH mpaHc-OyTeHa aTakyeTcs 3MeKTpodWIBLHBIM aTOMOM KHCIOpoAa,
obpasyercs 3noxcua R,R- mnm S,S-xonurypaiuuy. DHaHTHOCEIIEKTHB-
HOCTb NPOSBNIAETCA B TOM, 4TOOBI BBIXOJA TOrO MJIH MHOTO 3HaHTHOME-
pa Obl1 Kak MOXHO O4OnmbruMM.

*.* te e M
Me~y -——*—C'/H H\"c________c"/Me

N %

Haes cocTouT B TOM, 4To6bI Henonb3osaTk rpymny OH npu omHoMm
H3 aNNUIBPHBIX @TOMOB YINEepoaa B KauecTBe HOCHTeNs. DTta rpynna Ha-
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NpaBJIgeT 3NOKCHAHPOBaHHE IMPEHMYLIECTBEHHO B TY WM HHYIO CTOPO-
HYy, H, CNeOBAaTeNbHO, 00pa3ylolIHecs 3MOKCHAB OyoyT AHacTepeon3o-
MepaMu. [elficTBHTENbHO, MPUMEHEHHE Mpem-GyTHITHAPONEPOKCHaa B
npHcyTcTBHM V> ' B KauecTBe KaTanM3aTopa mo3BojiseT NOGHTHCA me-
POKCHIHOTO OKHCJICHHA ¢ O4YeHb Oonbmim npeobnananueMm (98%) mpo-
OyKTa, B KOTOpPOM JBE KHMCIIOpOLcoaepkamue GyHKIUMOHANbHbIE TPYIIThI
HaxOAATCA B OJIHOM H TOM )XXe NOMYNPOCTPAHCTBE.

OH OH OH

B xauecTBe pabouelf runoTe3bl MOXHO clenyrOLIHM o6pa3oM mnpea-
craBuTh cebe MeXaHH3M KaTaliH3a MeTauloM (mocheauuii 0003HaueH
OykBoit M): MexIy AUTHIOKCHAOM H MeTalIoM ofpa3syeTrcs MPOMEXY-
TOUYHBIH NPOAYKT ¢ KOBAJEHTHOH cBa3bio O—M. Orcroga sAcHO, oYyemMy
TOJNIBKO QJUITHABHbIE CIHPTHI, JIETKO HMOHH3HPYIOLIHECA B AJIKOT'ONATHI,
MOABEPTAIOTCH TAKOMY OHACTEPEOCEICKTHBHOMY MpeBpallieHHI0. JTOoro,
HAanpHMep, He HabnroaaeTcs ¢ METHIOBBIMHA 3QUPAMHU, ¢ KOTOPBIMH ObI-
M nocTaBnedbl KOHTPOJbHble onbIThl (R 00o03Hauaer mpem-6yTunnb-

HYKO TPYNNYy THAPONEPOKCHIA).

o R
= P

p}';@

”
.

MoxHo caenaTh Takoe 00oOLieHne: Koraa anmuiabHble CIIMPTHI ¢ OT-
KPBITOH 1ENLIO MOABEPralOTCA B TEX XK€ YCJOBHAX SMOKCHAHPOBAHHIO
(mpem-6yrunruaponepokeun, V’*, CH,Cl;), To HabmogaeTcs 3HauM-
TenbHOe npeobnananue (He MeHee 80%) 3pumpo-u3oMepos. Takoe npe-
obnanaHne MOXHO OOBACHHTL B paMKax TOH e caMoH cxeMbl ¢ obpa-
30BaHHEM NMPOMEXYTOYHOr0 NPOOYKTa, ABIAIOLUErOCA KOBaNEHTHBIM CO-
eOHHEeHHeM Merana. KakuM  criocoboM MOXKHO  elie  MOBBICHTH
OTHOCHTENBHBIN BBIXOA 3pumpo-uzoMepa?

[TonpoGyem pasobpaThcs B BepOATHOM CTDYKType KaTalHM3aTopa.
I'pynner —OR npu aToMe BanaguaA(V) (kak, BIpoYeM, H NPH aTOME MO-
nubaeHa, KOTOPBIA TOXE MOXET CHYXKHTb KaTalH3aTOPOM) COOTBET-
CTBYIOT, COTNacHO cHOPMYNHPOBAHHOMN BBINIE THIOTE3e, KaTATHTHYE-
CKMM LEHTpaM, NpHYEeM 3Kk30-Tpynnbl THOa M=Q0 coseprieHHo 6ecno-
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fe3Hbl. Dbojiee TOTO, OHH 3aKPHIBAIOT TNOTEHNHANbHLIE UEHTPLI
NPHCOEAMHEHHA XHPANBHOro JIMranaa L, koTopbiM cobcTBenHO U omnpe-
JleNAeTCs 3HAHTHOCENeXTHBHOCTL. JToT aHanu3 npusen Mlapnnecca k
HCNONb30BAHHIO KOMAJIEKCOB THTaHa.

K. Bappu llapnnecc pennii nonpoboBaTh NPOBECTH IMOKCHAMPOBA-
HHe C nomouklo mpem-Gytunragponepokcuaa ¢ Ti(u30-PrO) B kade-
cTBe KaTammsatopa. CyGerpaToM cnyxun repaguon. OH ofnapyxun —
4 370 GbIIO KNIOYEBLIM HaAONIONEHHEM — 4TO IMOKCHAUDOBAHHE HIET
nyumie (6picTpee H ¢ Gonee BLICOKHM BBIXOIOM) B NPHUCYTCTBHH XenaTH-
pytomiero nuraina L (CTpyxTypa koToporo u3obpaxkeHa HHXE), SBJISIO-
merocs nupHaMHAKKapOoHoBo# xucnoTolf. ITokasaHa Takxke BepoATHAsA
CTPYKTYpa NEPEXOOHOr0 COCTOAHUSA ITON KaTanuTW4eCKOH peakuMu.
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Hanee Manpnecc n ero rpynna onpoboBaiH uensit Rabop xoopas-
HalLMOHHBIX CcOeAUHEHHH THNA NMHUPHAHHA, COXEPXKAILLEro NPH aTOMax
C(2) u C(6) rpynnbl aTOMOB, CNOCOOHBIE KOOPAHHHPOBATLCA ¢ THTAHOM
H HMeIollHEe MAaKCHMAIBbHYIO CUMMETDHIO OTHOCHTENBLHO OMHApHOH ocH
Cz, uto obecneunBaeT XMpajibHOCTh. OOHAaKO Bce 6bLIO Ge3pesynbTar-

HO, peakuMs He lWia.
Torpa I'appu Mouiep, ero xounera d CIEUHATACT N0 aCHMMeETpHYe-

cKko¥ HHOYKLUHWHM, BHEC NpPEANOXEHHE, YCTPAaHHMBIEE 3TO IPENATCTBHE.
Korna Hlapniecc npoBen 3MOKCHAHPOBAHHE C MOMONMIBLIO TOM XK€ CMECH
TeTpa-u30-NPONOKCHTHTAHA ¢ mpem-6yTunrnaponepoxcugom (TBITI) B
OPHCYTCTBHH 3THJITAPTPATa, BHIXOH 3pumpo/mpeo-u3oMepOB OKa3alics
paBHbIM 97/3 u peaKkumMs OcTadHaBiuHBajiack mnociae 50%-Horo mnpe-

BpalleHus.

HO COOEL

Ho”" Ncookt

Ti (OPr-ux), /TEI'TT
~
HO

10 )

BO3HHKIO NpeanoIoKeHHe, YTO CYyOCTpaTOM B 3TOM Ciyyae CIIyXHI
JHIIb ONHH H3 a/UTHABHBIX CIIUPTOB, [TOABEPTAEMbIX MOKCHAKPOBAHHIO.
Takum o006pazoM ObUIO OTKPLITO 3IHAHTHOCENEKTHBHOE 3MOKCHIH-
poBaune! .

B pa3paboTaHHOM TakHM NyTE€M MeETonde, CXEMATHYeCKH H300paxen-
HOM BbINIE, MCTONB3IOBAHBI CIEAYIOUME YCIIOBHA: Mpem-OyTHITHAPO-
nepokcup/ Ti(uzo-PrO)/CH:Cl,/pu3Tuntaprpar npu ~20 °C.
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Ilpupoausit (+ )-AA3THATAPTPAT (HEKCTPOXHD) BXOOHT B COCTaB
KOMIUIEKCA, KOTOPBIA 3MOKCHANDYETCA NMOUTH MCKJIIOYHTEILHO MO HHX-
Helt cTopoHe (HAa npueeneHHoM Beume cxeme). M Haobopor, ecim
HCIIONIB30BATHh €ro 3SHaHTHOMED (—)-AM3THATApPTPAT (JICBOXHD) He-
NPUPOAHOTO NPOUCXOXKACHHSA, TO aTaka HOeT TOMBKO NO BeEpX-
He#t cropone. [IpH 3TOM monywatorcs xopoume Bpixogsl (70—90%),
npudeM npeobagaHue ONHOrO K3 3HAHTHOMEDPOB cocTaBnser G6o-
nee 90%. )

Onoxcuguposanne no llapnneccy 6utmo oTkpsiTo B 1980 1., a mep-
BOE KOMMEDPUYECKH 3HauMMoe npumenenre (1981 r.) cocrosno B monyde-
HHH ¢epoMoHa TnH Gipsy moth. B 1982 r. 6naronmapa 3To#t peakunH
6B OCylIecTB/IEH MONHBIN CHHTe3 BocbMH L-rexco3. C 1985 r. dapma-
UeBTHUECKad PHpMA «ANIKOH» UCNOJIB30BANA JaHHBI mponecc IIA no-
nyyeHust Cg-3MOKCHCIIMPTA B KOJIMYECTBE NMOPSAIXA NECATKOB KHIOTrpaM-
MOB B peakTope eMKOCThio 6osee 2000 n!

Takum o6pasoMm, ynopcrBo Bapn Ulapnnecca 6bl510 BO3HarpaxacHo: «A pyman
XyMan Mecsibl H rofbl. JCRAHOCTO AEBATH Pa3 NPHXOMMI K JIOKHBIM 3aK/IIOYCHHAM.
Ho Ha coTeiit pa3 okasancs npas!».

Jinveparypa. Katsuki T., Sharpless K. B. J. Am. Chem. Soc., 1980, v. 102, p. 5974.

7. CenexTHBHOCTL 030HOMIA

IIpumepoM HaM CHOBA NMOCNYXXHT JIAMOHEH, IIPH O30HOJIM3e KOTOPO-
ro NpeHMYLIECTBEHHOR aTake moasepraerca Ooyee 3amemenHas IBOM-
Has CBA3b B LHKIE, bostec Goratas 3nekTponaMH. Beixon zmxapﬁoamm-
POBAHHOrO NpOAYKTA cocTamiser Oonee 90%.

MoxHO n¥ Hamepexkop 3Toilf PerHoCeIeKTHBHOCTH aTakoBaTh ABOf-
HYIO CBA3b BHE HMKJIA H NPUTOM H30uparennHo? be3 coMHeHMs MOXHO.
Jioruka OUKTYET HaM, 9TO B 3TOH CHTYALMH HAJO NEpeX MMOKCHARPOBI-
HHEeM (XeficTBHEM M-XNOpHAAOeH30#HO” KHCNOTHI) 3aAlUHTHTL Gosee pe-
aKLMOHHOCIIOCOOHYIO ABOHHYIO cBf3b. OOpa3yIOmMicA MOKCHI IOABED-
raT O30HOJIH3Y H 3aKaHYHMBAIOT NPOIECC pereHepauned nsofitHoM cBA3IM
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N
—

+ HC=o0

B LIECTHYJIEHHOM LHKIE, ucnonb3ysa cMmech Zn/Nal B NaOAc/AcOH; Bbi-
xoa cocraBnser 36% .

Jlureparypa. Edwards J. A., Sundeen J., Saimond W., Iwadare T., Fried J H. Tetra-
hedron Lett., 1972, p. 791.

«B Hame BpeMs YIOBEK, 3aABNAIOWMA, YTO TO WIK MHOe He Moxer OmThL chena-
HO, DHCKYeT ObITh NpepBaHHBIM KakWM-HWOYObL HIMOTOM, KOTOpRIf 3TO yke che-

nan».
Snbepm Xab6apo
[Elbert Hubbard,

More Random Walks in Science, Weber R. L.,
ed,, vol. 2, Institute of Physics, Bristol, 1982).

8. CenexkTHPHOE OKHC/IIEHHE CITHPTOB

Huke nokasad mpuMep YAHBHTENLHO CEJIEKTHBHOTO M MSIKOTO Heii-
creua peakTHBa Konnmuaza CrO; - py:, POACTBEHHOrO XJI0pOXpOMATy
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nupuaaEug. Cy0cTpaToOM CITY>)KHT CTEPOHI, COAEPXAILMA BCE TPH CIHP-
TOBbIE TPYNibi NEPBHYHOTO, BTOPHYHOTO M TpeTHUHOro crmupros. Ilo-
CKOJIBKY PeakBOBHOCNOCOOHOCTL BO3pacTaeT B PANY: TPETHYHBIE <
< NepBHYHBIE < BTOPWYHbLIE CHHPTHI, B KETOH OKHUC/IAETCA TOJBKO BTO-
' puyHas COHpPTOBasA rpynmna.

Jintepatypa. Allen W, S., Bernstein S., Littell R. J. Am. bhem. Soc., 1954, v. 76, p. 6116.
Djerassi C., Engle R. R., Bowers A. J. Org. Chem., 1956, v. 21, p. 1457,

JpyruM MSArKdM OKHCIIHTENEM, CIOCOOHBIM OKHCNATHL BTOPHYHBIA
COHMPT, HEe 3aTParHeas MEPBHYHBIA FHXPOKCHII, TAKKe CONEpXKAllMicA B
MoJIeKyne, spnserca kapbonar cepebpa Ha neosure (KH3eAbLIyp, HIH NO-
POLIOK M3 OCTATKOB AHATOMOBBIX BOHOpOCei). DTOT peareHt, Mpenio-
KeHHbtli QerTusonom u Donbdbe, OBIT NPOTOTHNOM HEAOrO pHAAa
PEarcHTOB HAa TBEPIOM HOCHTENE, B HACTOsMIIEE BPEMS CTaBIUMX BeChMa
NONyAApHLIMH Onaroaaps cpoel 3ddekTUBHOCTH H npocm're B 00-
palIeHHH.

Jiureparypa. Fétizon M., Golfier M. C. R. Ac. Sci. Paris, 1968, v. 267B, p. 900
Preparative Chemistry Using Supported Reagents, Laszlo P, ed., Acadcmlc
Press, San Diego, 1987.
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9. BHojaorHYecKoe OKHC/IEHHe CIIMPTOB

PepMeHTBI — AJIKOTOJIBACTHAPOreHasbl — OKHUCAAIOT CNMPTHI B Kap-
GOHPUICOHCD)KBJ.IIHC IPOH3BOOHBIC:

sranon (R! = CHi, R? = H) — aueranbgerun
Monounasn kucnota (R' = CH3;, R? = CO,H) — nupoBuHOrpamHas
KHMCTIOTa

OKMCIMTENIBHO-BOCCTanOBHTENbHas tapa HAL * /HAZIH cnyXxuT B
3TOM caydae KodepMeHTOM. BoccTaHOB/IEHHBIH HHKOTMHAMMOAJEHHH-
aurykneotan (HAIH) comepXuT B UMKIIE TeTpaj3gpuueckuit yriepon,
KOTOpBIN, TakuM 00Opa3oM, He saBnseTca apomartudeckum. HAJTH BbI-
cBo6oxnmaer ruapun-uon H'™) ¢ o6pa3joBasineM HHKOTHHAMHOAAECHMHHY-
kaeotuaa HAZI'), asnsiomerocs apoMaTHiecKHM coeqnHeHneM. [Tepe-
xon HAIH — HAI‘*’ cOOTBETCTBYET BO3pAacTaHHIO CTAGHIBHOCTH
CHCTEMBI H CONPOBOXIAETCH BhlacieHHeM Teiwia. CrneaoBaTenbHo, U
OKHCJ/IEHHS CIIUpPTA B opraHu3Me TpebyeTcs ocHosanme :B, oTphiBalolee
OT coupTa NpoToH. EcM OCHOBHOCTB BOABI HOCTATOMHO BEHKa, TO 00-
pasyercs H;O'*), ecnu e HeT, TO HCIONb3IYETCA CONMPAXEHHOE OCHOBA-
Hue OH(™) u ob6pasyerca H:O.

Jlurepatypa. Cmpaiiep /I. buoxumusa. B 3 1.: Ilep. ¢ anrn. — M.: Mup, 1984—1985.

«He Gynem oOBACHATHL cnyvalHbLIMH NPHYMHAMH BaXXHbie ABACHUA».
Tepakaum

10. U depmMeHT MOXKeT BCTPETHTHCH C 3ATPYAHEHHAMM

3acnyXHBaeT PacCMOTPEHHA OKHCIICHHE AJBJCTHAOB B KHCJIOTH B
xolle GHOIOrHYECKOro 0OMeHa BEILECTE, MOCKONBKY B AaHHOM NpPHMEpE
NPAMOH MPOLECC OKHCHAEHHA, KOTODBIM B 3TOM ciiyuae 3aTPydHEH WM
BOOGLIE HEBOIMOXEH, CYHIECTBEHHO Moauduumpyercs. ITpu oxHcneHnu
anpAerHaa 8 KHCAOTY HAflo 3aMEHHTh OTPHLATENBHO 3apSXKEHHBIH aTOM
sogopona (ruapua-non H(™’) Ha rpynny OH'~’. IuccounaTHBHBIA Me-
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XaHH3M npeanonaran 6w pasnenenue yactuu H ™) u O=C'*’—R, uro
3aTPyAHHTENLHO M3-3a 3JEKTPOCTATHYECKOTO NPHUTSKEHHS.

0% o
s !
. C + fo —
R/ \H [ J R/ \O——H

XuTpocTh, MCNoONb3iyeMas MeTaboNK3IMOM, COCTOMT MpeXAe BCEro B
TOM, 4TO CHayasja NpHCoeauHseTca HykneodmwibHad yactuua X, a 3a-
TeM o0Opa3yercs auMJIMPOBAaHHBIM MPOMEXYTOUHBIR HPOAYKT ¢ OTIUEn-

(~)
2 [ i
c + x2 — Ci--H —= c_ +H”
R H RN R x
o)
° o ! i
& fo—boo” — R o—p—o” 4 x©
R X
(&
OH l OH
o
clé + po,"”
3
R NoH

7eHHEM THOPHA-HOHA. Peaknua 3aBeplliacTCA NPUMCOEOHHEHHEM DpeareH-
Ta, asumoumerocs godopom OH ™), 1. e. pocpar-uoHa, u pereHepatuei
Hykneopuna X’ myTeMm ero oTmennerus. Pacmennenue cessu O—P
npuBOAMT K o6pa3oBanmio docpat-noHa PO§™, cuibHO cTabunu3Mpo-
BaHHOTO 3a CYeT pe3OHAaHCa, H KapOOHOBOH KUCIOTHI.
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Takoe oOxHcnuTeNbHOE (OCHOPHINPOBAHHE OCYIUECTBNAETCA [IHLE-
panbaernn-D-¢ocear-neruaporenasoin. HyxkneopunbHas gactuua X~
npeacTaBiseT coboli OTPHUATENBLHO 3apAKEHHbIA ATOM Cepbl LIHCTEHHO-
BOTO OcTaTka. I'MAPHI-HOH OTPBIBAETCA OT TETPA3PUYECKOTO HHTEp-
mennara kxodepmenTom HAJM'*), cBasaHHBIM ¢ (epMeHTOM.

11. OGpa3oBanne YKCYCHOro AlbJeruWaa MyTeM
OKHCJICHHA 3THIIeHA

IMouTH cToNeTHe Ha3ag ObIJIO 3aMeYeHO, YTO B MPHUCYTCTBHHU cofel
JIATHHBI 3THIEH CEJIeKTHBHO OKHC/AETCA B aneTansaerua. Peakuus
HOET CTEXHOMETPHYECKH, IOCKOJIBKY COJIH MIaTHHBl BOCCTAHAB/IHBAIOT-
ca no Meranna (®. C. dunnunc, 1894). INpouecc Bakepa—Xéxcra, pas-
paGoTaHHbli B KoHUue 50-X Ir., yxe Ob11 xaTanurnueckum. KaTanusaro-
poMm cayxuna cMmech PdCl; + CuCly. Iazoo6pa3nbie peareHThl (3THIIEH
W KHCJIOPOO WJIM BO3MYX) PEearupyloT ¢ BOOHBIM PacTBOPOM KaTalnu3a-
Topa noa naBneHHeM 3—10 6ap npu Temmepartype Bbitie 100 °C ¢ ce-
JIEKTHBHOCTBIO OKONo 95%.

MexaHHu3M Mpoliecca BKIOYaeT oO0pa3oBaHHe T-KOMILIEKCA ITHIIEHA
W NAJIJIAOUA NAOCKOKBARAPATHON CTPYKTYpPhl. DTOT KOMIUIEKC NpeBpalla-
€TCs B 0-KOMIUIEKC ¢ 0Opa3oBaHHeM CBS3M MEXIY OBYMSA 3THICHOBBIMM
nuragnamMi 1 OH, koTopsIft pacnagaeTcs, Kak YKa3aHO HHXKE Ha cXeMe
peakuun. OcTaeTcs CHOBa OKHCAHMTB NajiNaiuif, B Y4EM H COCTOHT pOJb
menu(Il), koTopas B cBOKW ouepedb NMOBTOPHO OKHCIAAETCH BO3AYXOM.
ExXeroaHoe NPOM3BOACTBO alleTaNbIErnaa 1o 3To# peakuuyd cOCTaBIIANO0
B 1978 r. 2,6 MT; OKOJIO MOJIOBHHBI 3TOr0 KOJIMYECTBA LIJIO HA MOJIyYe-
HHE YKCYCHOH KHCJIOTB! OKHCIIEHHEM.

) )

a OH
~_ c
P4 —_— _ P4—CaHg4OH

o ‘\/ a

/

HyC-CHO+ Rd® + 2.0 + ¥
AHaJIOrHYHBIR Bakep-npouecc pa3paboTaH AnA NPEBPALUCHHA IPOINH-
fleHa B AUETOH C €XEroJHOH MPOM3IBOAMTENBHOCTHIO OKONO 2 MT.

Jlureparypa. Weissermel K., Arpe H. J Chimie organique industrielle, Masson, Paris,

1981.
8 3ak. 177 :
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12. Ilpuexyc 3emnm

HenapHo HIeHTHOQHUHPOBAHO NPHPOAHOE COEAHHEHHE, OIpPEHesIsio-
1ljee 3aNaxX CBEXEBCKOMAHHOM 3€MJIM, a Tak)Xe MPUBKYC 3€MJIM MU THHbI
Y HeKOTOpHIX BHOOB PLIOG. Peub uaer o mMeTabonure HEKOTOPBHIX MXOB
(aKTMHOMHIETOB), KOTODPBIH MONY4YHST Ha3BaHHE FeOCMHH. | €OCMHH UMe-
€T MONEKYNAPHBI# OCTOB /MPAHC-ACKANHHA, ¥ KOTOPOro B MeCTe Coelu-
HEHMA [BYX HLMKJIOB HAaXOOATCA METHIbBHA® H TPETHUMHAst CHHPTOBaf
CpyNmei, a BTOpas METHIbHAA TPYINa [PHCOeHHEHA B IONOXKEHHH, CO-
cellHEM C aTOMOM, HECYILHM KHCJIOPOACOAEPKAUIY1O rpynny, ¢ To# Xe
CTOPOHBI MJIOCKOCTH KONbUA. N

h

1
;
’

om | OH
Ilpu cuHTe3e reocMHHA HCXOIAT M3 H306paKEHOro HHMXKE HA CXEMeE
peakiHH UHKiIOorekceHoHa. O6paboTka auTHilamOMHHMATHAPYAOM (@)
aeT CMeCh CNHPTOB, KOTOPbIE 3ITePHOHIMPYIOTCA YKCYCHBIM aHTHOpPH-
aoMm (6). BoccraHoBHTENBHOE pacllelicHHe 0Opa3yloluXcs aleTaToB
JIATHEM B PacTBOpDE 3TaHoOlaMHHA (8) TIPHBOAMT K OMIMKIHYECKOMY

oneduny.
m - _@ 5
o Y HO Y
: : :
AcO’ Y

BHuuxMueckuil onepHHE nox AelcTBHEM M-Xnopnanben3ofiHon kuc-
notel M-ClIC¢H4CO3H (2) npespainaercs B 3MOKCHA ¢ npeobnanaHuem
cTepeou3oMepa (Beixoa 57%), oOpa3yiolIErocs B pe3ylbTaTe aTakd
ITHIeHOBOH NBOMHON cBA3M ¢ Hambonee HOCTYNHON CTOpPOHBI, T. €. HE
colepKauero MEeTHWIBHOM rpynnbl B MecTe coeauHenus uuxno. Ocra-
€TCA TONBKO PACKPBITh ITOT Npeobianalommit IOKCHI MOCIE ero OTae-
JICHHA OT CMECH, YTO NOCTHIaeTcs ACHCTBHEM JHTHRATIOMHHHHTHADHIR
(9). B pesynbTate TaKoro NOBTOPHOTO BOCCTAHOBHTE/ILHOIO PACLICNJIC-:
HMA, AHAJIOTHYHOIO CTaAWH (8), MOJYYalOT I'COCMHH.
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t
]
t

g---

Jiureparypa. Gerber N. N., Lechevalier H. A. Appl. Microbiol., 1965, v. 13, p. 935.
Marshall J. A., Hochstetler A. R. J. Org. Chem., 1968, v. 33, pp. 2593—
2595.

8*
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BBEAEHWE ®YHKUMNOHANBLHbIX FPYMM.
PEAKLUWUN BOCCTAHOBNEHWA

1. ITyTh k¥ apOMATHYECKOMY AHHYJIEHY

TpH yuc-rHOpPUPOBaHMM TPEX AaueTHIEHOBBIX CBA3el B MoleKyne
YKa3aHHOTO Ha CXEME€ PeakLMH NpelilecTBEHHHKA C MPHMEHEHHEM KaTa-
nu3aTopa JIMHONApa Nonyyaercs NPOMEXYyTOUHBLIH NMPOAYKT ¢ ompene-
JIGHHOM MOCNIEA0BaTENbHOCTBIO YUC- H MPAHC-ITHIICHOBBIX (i H M COOT-
BETCTBEHHO) CBs3el: (Yy—y—m—y—y—m—y—y—m).

{,//W

= N I

—{ g
N

DTOT #ecTaOHAH3HPOBAHHBIA HalpAKEHHEM NPOMEXYTOYHBIA Npo-
OyKT [peBpallaeTcs B TayTOMEDP, B KOTOPOM cONpsaKeHHble cBA3H C=C
creayeT B HOPALOKE Y—M—mM—Y—m—H—{—m—m.

Peus nzet o6 [18)anHyneHe, B MaKPOUKK/IHYECKON MIIOCKON CTPYKTY-
pe KoToporo coaepxarca 18 menokanu3oBaHHBIX 7-3J€KTPOHOB, 4TO,
TakHM oOpa3om, yIOBIETBOPAET NPaBHIY apOMATHUYHOCTH XIOKKEns
@n + 2; n=4),

Jlurepatypa. Sondheimer F., Wolovsky R., Amiel Y. J. Am. Chem. Soc, 1962, v. 84,
p- 274.
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2. CenexTHBHOCTb KATAJMTHUECKOrO I'MAPHPOBAHMA
JBOMHBIX CBsi3ei

PaccMmarpHBaeMbiit cyGcTpaT — JNHMOHEH, coAepXalUMiics B COKe
MMOHA, OnpelenseT XapakTepHbI#l 3anax »Toro ¢pykra. Karanmutuue-
CKoe ruapuposadde (nmoa naeneHHeM 3—4 6ap Ha, nannaguit Ha yrne)
MPUBOIHT C KONMHYECTBEHHBIM BHIXOOOM (98%) KX MOHOTHIPHPOBaHHOMY
NMPOAYKTY. PersoceseKTHBHOCTb ONpedensAeTcs pa3iMyHeM B YCTORYM-
BOCTH (peakLMOHHOCNIOCOOHOCTH) ABYX 3TUIIEHOBBIX CBA3€H B THMOHEHE:
MeHee ycToWYMBas qu3aMellleHHasa NBOMHAasA CBA3bL THAPUPYETCA ObicTpee
(OTCl0Ia ¥ PETHOCENEKTHMBHOCTD).

QG

JApyro#t npuMep HIMIOCTPHPYET CTEpPEOCENIEKTHERHOCTh KaTa/luTHUe-
CKOTo ruapupoBaHus. [IBe MeTHNLHBIE IPYNINBI JENaOT BEPXHIOK CTO-
POHY MeHee AOCTYNHOM, Y€M HMXKHAA, OTHOCHUTENBHO [IBOMHOH CBA3M
C=C. B npucyTcTBuM katanu3atopa-Pd/C nmoa masnendeM BOOoOpoaa
NPOAYKT rHAPHPOBaHHA, NOKA3aHHLIA Ha CXEME peakUHH, obpasyeTcs ¢
BbixooM 84% . Ilpu rUAPHPOBAHUH He 3aTPAaruBaeTcs apoMaTHUYECKHH
UMKJI, 3aIlMHINEHHBIA B JaHHOM crnydae Ojaronaps cBoel cTabHnbHOCTH.

Jinteparypa. Stork G., Schulenberg J. W. J. An{. Chem. Soc., 1962, v. 84, p. 284,

3. IMpomeiljieHHbIe NPpUMEHEHHs KaTaamiatopa Jiumanapa.
PeTuHORabI

B XHMHH pETHHOHOOB IUIHPOKO NPHMEHACTCS YUC-THIDHPOBaHHE
TPOMHOM CBA3H BOOOPOAOM B NPHCYTCTBHH KaTalnu3aTopa (Hanpumep
dupmott «I'odpman—JIapouwr» B Bane). [Tonyyaembie IPOAYKTEI CITyXKAT
NpoGHNAKTHIECKHM CPEACTBOM NPOTHB paKa 3INHMTE/HANBHBIX TKaHel
(KOXH, cOCyOoB H T. IL.).

H300paxeHHas Ha TPHBEOEHHON HH)XKe CXeMe DeakmMs IPHBOAHT K
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/‘\/\/k/ Ch,0H
) NN

H,I xamaJsausamgp

\

CH,OH
15

yuc-7-perunony. Peur uner o6 omHOM M3 H30MepOB BHTaAMHHA A; no-
cnenHHM HMeeT OBOHHYK 7—8-CBiA3b B Mparc-KkOHQHTYPALHHK.

4. CpasieHe [BYX MPOLECCOB FMAPHPOBAHMS

Hcxoas M3 yka3aHHOA Ha CX€ME alleTHICHKapOOHOBON KMCNOTHI ¢
NpUMEHEHHEM KaTaju3aTopa JIuHanapa (@) ¥ MoJekyJIIpHOro Boaopoaa
MONIYYalOT € KOJIMYECTBEHHBIM BbIXOZOM (0Gonee 98%) yuc-onedun. Ec-
JIH Xe MPOBOAUTL pPeakuMiO B YCIIOBHAX, MpednoXxeHHuIX bépuem (6:
Li/NH3 B Terparunpodypane npu —40 °C), To ¢ BeixogoM 98% nony-

4aeTcs Mmparc-onebnH.
ANANSTETNANAN

ANANNDANNAL L AANANARNNANAN

= COOH COOH

€OOH

Jinreparypa. Dear R. E. A., Pattison F L. M. J. Am. Chem. Soc., 1963, v. 85, p. 622,
Fried J, Heim S., Etheredge S. J.,, Sunder—Plassmann P, Santhanakrishnan
T 8., Himuzu J. L., Lin C. H. Chem. Comm., 1968, v. 634.
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5. CTepeocenexTHBHOCTE NPH BOCCTAHOBJICHHU
no Bépuy neoinoii ceaam C=C

BoccTaHoB/IEHHE B YCJIOBHAX peakuuy bépua LMKIOTeXCeHOHa uIeT
CEJIEKTHBHO M HAaNpaB/ICHO HCKTIOYHTENBRHO Mo aBoMHo#t cBizm C=C.
Pe3ynbTaT 3TOH peakuMH nopasHTelleH — ¢ BbIXoAOM 94% nonydaercs
mpanc-0eXanoH, TOTAA XaK yuc-aexajona obpasyercs Menee 1%, xoTs
Mpanc-npoaAyKT OecTaOMIHIHPOBaH B3aUMOAEHCTBHEM MEXIY METHNIb-
HOM M METOKCH/IBHOM rpynmaMH, MOCKOJIbKY 00a aKCHAaJIbHBIX 3aMeCTH-
TeNA HAXOOATCA B nojoXxenud [,3 uukiorexcaHa. '

&

‘ Me OMe Me OMc
o '
Q ‘

H

+
H OMe
Me

O6BacHeRHe 3ITOMY PAKTY MOXXHO HaliTH B MEXaHM3Me BOCCTAHOBJIE-
HuA. TIpoMeXyTOYHBIH NMPOAYKT MOXeT ObITb MAH Kap6aHKOHOM, cO-
OPSXEHHBIM C CHOMSTOM ¢ U 6 WIM KapOaHHOHOM, CONPSDKEHHBIM ¢
eHonaToM 6. ITpoMexXyToyHbIii NPOAYKT 6 HCNLITHIBAET AOMOIHUTEND-
Hoe 1,3-mHakcHanbHOe OTTANIKHBAHHE C HH)KHEH CTOPOHB!, B pe3yjIbTaTe
Yero NpeANOYTHTENBHBIM CTAHOBHTCA MyTh PeakuMH yepe3 o6pa3zoBaHue
NpoayKkTa 4.

OMe.
Me

(3 Me

Jluteparypa. Stork G., Darling S. D. J. Am. Chem. Soc., 1964, v. 86, p. 1761.
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6. Tlpumepb! KATAIUTHYECKOTO THAPDHPOBAHMS
NMPOMBILLIEHHOTO 3HAYEHHA

BeH305 rHAPHPYETCSA B UMKJIOTEKCaH B XHAKOHA da3ze npu Temnepary-
pe 150—200 °C noa naBnerHem Boaopoaa 20—40 6ap ¢ HHKeneBBIM
WM IIATHHOBBIM KaTalH3aTOPOM. DTH NMpolecchl TPeOyloT nmpHMeHe-
Hua OeH3ona ¢ cogepxKaHHeM cepbl He Oonee 1 MIIH. OONMH, HOCKOJIBKY
cepa OTDPABJIAET KaTand3aTopsl. KpoMe TOro, MOCKONBKY PeakuMs 3K30-
Tepmuadna (AH® = ~ 5 kkan/mons), Tpebyercs >bdexTHBHLIE OTBON
TEIIa. JTOT OCHOBHOH HYyTh DeaKUWH NPHBOOHT C BBIXOINOM OKOJIO
85% x muxaorexcany. B mocnenmee mecaTHwieTHe 00b€M MPOH3BOJCTBA
npkiorexcada cocrapns B CHIA oxono 1 Mt, a B Anosaun — oxono
MIOJIOBHHB! 3TOro KOJHYECTBA.

Ilpespaiuenne tenona B LUMKIOTEKCAHON — 3TO TaxXkKe OAMH H3
OCHOBHAIX CNOCOOOB NMOJIyYyeHHA LHUKIOreKCaHONa, OCYLHeCTBINEMBbIN Ha
HHKEJIEBOM KaTaJIH3aTOpe MO HaBjieHMeM Bogopoxa 150 6ap B Temne-
paTtypHoM uHTepBajie 150-—200 °C. TTonydeHHbI# TaKHM MyTEM IHKIO-
TFe€KCaHOJI OKHC/IAIOT 3aTeM IO HUMK/NOreKCaHoHa, a Jaliee B pe3yjbTaTe
OKHCJIHTEILHOIO PAaCIUCIUieHHA (a30THAd KHC/IO0TAa HIH MOJEKYIAPHLIA
KHC/IOPOZ) TOJYYalOT AJKMIHHOBYIO KHCIOTY, KOTOpas HCNojb3yercs
AN NONyYeHHs HalioHa-6,6. I1poM3BOACTBO ANHIIMHOBON KMCIOTHI B
CIIA B 1977 r. coctasuno 841 Telic. T.

OH
+ 3Hy ——n @
o
COOH
-
COOH

Jlurepatypa. Weissermel K., Arpe H. J. Chimie organique industrielle, Masson, Paris,
1981. '

OH
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7. HexoTopble NPMMEHEHHS PEAKUHH BOCCTRHOBICHMA MO bépuy

AHH301 Oaer ¢ BBIXOAOM 0KOi0 79% umkiorexcanueH-1,4, conepxa-
mit B nonoxennn C(1) HoHOpHBIR MeTOKCH3aMecTHTe/Ib. BenszofHas

QOWe OMe
M
- (+ - H
e~ H“) e H
H-' H-~,
H H

KHMCII0Ta THAPHPYETCA Takxke ¢ o0pa3oBaHMeM LMKIOrekcaiafeHa-1,4, no
aKHenTOpHBIA 3aMECTHTENb OKa3biBAETCA MPpH TEeTPalAPHYECKOM aToMe
yriepona (BbIXod 89%).

coo - F oo"’

© e ‘ =

Boccranosnenne HapTanuHa no Bépuy (14 4 ¢ mocTeNneHHLIM MOBBI-
menreM Temnepartypbl oT —70 no —30 °C B npuCYTCTBHM HaTpHs B
CMECH 3THNOBOFO CHMPTa, 3¢upa m ammuaka 1 : 1 : 5) npuBOAMT Kk OH-
UMKJIOTeKCaaueHy-1,4 ¢ KOJTHYECTBEHHBIM BBIXOZOM (okono 100%).

0 — QO

BoccTanosnenne no bépuy BO3MOXHO NpPH HATHYMH 3AlLMIUECHHON
kapOoHHnbHOM rpynnel. PaszyMeercs, €CTH HMeeTCA KOHKYDEHIHS MEX-
Ny BOCCTaHOBNEHHeM N0 Bépuy 3THIEHOBOM CBA3M U GeH30IBHOrO KOJb-
Ha, TO CEJEKTHBHO BOCCTAHABJ/IHBAECTCA ITHNECHOBAA CBA3b.

Jinteparypa. Cole J. E., Johnson W. S., et al., J. Chem. Soc., 1962, v. 244.
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8. CenexTHBHOCTD NPH BOCCTRAHOBICHHM THIPHIAMM

Limano6opat BHyCN(™), cBmanmkilt ¢ 06BEMHCTHIM HPOTHBOMOHOM
(+)NBuy, BOCCTAHABIMBACT AMLACTHIL FOPA3N0 GHICTpEE, YEM KETOHBI.
Peaxuus WACT NpH KOMHATHOH TeMnepaType B rexcaMeTmnpocpoprpua-
MHAe, NOOKHCNEHHOM cepHol xucnotoit (pH oxono 4). TlpoayxT Ra
90% COCTOMT M3 MEPBHYHOTO CHHpPTa H Ha 5% m3 1,2-aHona.

/CHO /CH3°H R/CH,OH
R R \
. \czo —_— \/c=o + /cnou !
R'/ R -4 '

I'usapunasl amoOMHHHS ¢ TPOMO3JKMMH FPYNNaMH NPH aTOME METasl-
na (HanpuMep, AMH300YTHNATIOMHEMI) BOCCTAaHABIIHBAIOT CJOXKHbIE
3¢HpH! HIH aMuObl B COOTBETCTBYIOIIME ATLAETHABI HIIH MOJYAUETAH,
HHTEpEeCHO, ¥YTO 3TO BOCCTAHOBJIEHHE OCTAHABIHBAETCA Ma CTAlHH 06-
Pa30BaHHA NPOMEXYTOYHOrO NMPOOYKTA OKHC/ICHHA; anblerul fanee He
BOCCTAHABNHBAeTCA B CIIHPT.

MeQ  OMe Me, OMe
x < S X
COOMe CHO
0Si(CH,Ph), OSi(CH,PH),

CroxkHble 3QHpbI MOTYT BOCCTAaHAB/IHBATBHCA B INPOCTHIC PH.yyac-
THH KOMOMHauuu GoporuxpHaa Harpus H TpudTopuma Gopa B 3¢upe,
€CJ/IH pedb HOEeT O TPETHYHOM CIOHpTE, Kak 3TO BHIOHO W3 CaeRylolueh
Tabnuus: '

R Buxos, %
Ar 0

K-Bu 7
amop-Bu 41
mpem-Bu 76

OR
COOR >/k/\/
——

Jlureparypa. Hurchins R. O., Kandasamy D J. Am. Chem. Soc., 1973, v. 95, p. 6131,
Corey E. I, Nicolaou K. C., Tora T. J. Am. Chem. Soc., 1975, v. 97, p. 2287.
Pettit G. R., Piatak D. M. J. Org. Chem., 1962, v. 27, p. 2127.



Beedenue gynxyuonanvroix pynn. Peaxyuu 60ccmanoeaenus 123

MBI yxe KacajlHCh NpoOIIeMbl CEJIEKTUBHOCTH BOCCTAHOBIICHHSA KETO-
IPYIABI, COMPAXEHHOH C 3THJICHOBO! CBS3bI0, B PE3ylbTaTe KOTOPOro
BoccTaHaBiMBaercs cBi3b C=C, Ho He 3arparuBaerca csask C=O0 (8
ycinoBHax peaxunn bépua). KakHM Xe nyTeM, HanpoTHB, MOXHO BOC-
cTaHOBUTH Ipynny C=O0, He noasepras rMaApHpoBaHHI0 ¢BA3p C=C,
CONpSDKEHHYIO ¢ KapOoHHNbHOM rpynnoii?

TepBolil NyTH COCTOMT B HCHIOABL3OBAHMH THApPHIA aMIOMHHH, 00Opa-
3yloLIerocs in Situ 10 peakuuu:

JLiAlH, + AICh # 4AIH; + 3LiCl

(xak H H303nekTpoHHbI eMy BH;, AlH3 cymiecreyer B dopMe numepa
¢ JBYMS TPeXumeTpoBbIMH cB3sMH Al—H-—Al).

B nepeom ciyuae oOpasyerca 93% aHABHBIX CIIHPTOB U Bcero 2%
HACHILEHHBIX CNHPTOB.

JIpyro#i nmyTh COCTOHMT B HCMOJIb30BaHHH OOpOrMIpHAa HATpus B
npucytcTeun coneft uepua(Ill). B peaxuuu, u3oOpaxeHHO# HMXKe Ha
cxeMe, 3TOT peareHT gaer 100%-uniit BeIxon. MOXKHO TaKkKe OTMETHTB
CTEPEeOCeIEKTUBHOCTD TAaKOH peakiHu.

SN

Jlureparypa. Wigfield D. C., Taymaz K. Tetrahedron Lett., 1973, v. 4841,
Dauben W. G., Williams R. G., McKelvey R. D. J. Am. Chem. Soc., 1973,
v. 95, p. 3932.
Luch J. L., Rodriguez-Hahn L., Crabbé P Chem. Comm., 1978, p. 60l.

9. CrepeoceneKTHBHOCTE TIPH BOCCTAHOBJIEHMH
MAPUARMH METRJII0B

Jlrowr pa3spaboran mpouecc npH yuyacTHH cMecH Goporuapuna Ha-
Tpua ¢ Ce(lIl), nossonsomut xosmmuecTseHHo (99%) BOCCTaHABIMBATD
onHy kapOOoHHABHYIO rpynny ¢ oO6pa3oBaHHMEM JIHMILL OOHOrO CIHPTA B .
pesynbraTe ataku HykneopmwroM R’ ¢ 3ammelt cTopoHsi (a-cTopOHa
CTEPOHAHON CHCTEMBI).
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Takue peaKkuM¥ BOCCTAHOBIEHHS THApDMIaMH MeTamios M(*H(™)
TEM Jlerye OCYHIECTBAAIOTCA ¢ Hauboliee DOCTYNHON CTOPOHBI KapOo-
HHNBHOH rpynnel, 4yeM 60nee OOBLEMHCThIE 3aMECTHTEIH HMEIOTCA NDH
MeETa/UIMYecCKoM LeHTpe. Hanpumep, ruapo-mpem-O0yTOKCHANIOMHHAT
mutua Li¢YAIH(O-mpem-Bu); naeT ¢ KONMHYECTBEHHBIM BBIXOAOM [Ba
U300paxKeHHBIX HHXe JNHMEPHBIX CIHPTA CO CTEPEOCEIeKTHBHOCTBIO
9:1 B nons3y 17«-3numMepa.

OoH

To e caMOe OTHOCHTCA K KOMIUIEKCHLIM OopaHaMm, Kak, Hampumep,
Li‘*’BHSia{™’ (rme Sia — emop-w3oamun, T.e. 1,2-IHMeTHINPONNI).
DTOT peareHT BOCCTAHAB/IMBAET 3-METHIIUMKIOTEKCAHOH B TEPMOJHHA-
MHYECKH MeHee YCTOWYMBBIN aKCHanbHbIH CMMPT. ATaka, NPUBOISIAA
K 3KBATODHANBHOMY CIIAPTY, 3aTPyAHEHa HA/IHYMEM [BYX aKCHATBHBIX
ceaaenr npu C(3,5).

Li'"ALH(OMe), +(/S/) g L. AL(OMe); + LI“BHSia}’
3

o OH
% M
Jiureparypa. Luche J. L., Rodriguez-Hahn L., Crabbe P Chém. Comm., 1978, p. 601.

Kuo C. H., Taub D., Wendler N. L., J. Org. Chem., 1968, v. 33, p. 3126.
Brown H. C., Krishnamurthy S. J. Am. Chem. Soc., 1972, v. 94, p. 7159.

10. Kax noBbICHTL NMPOAYKTUBHOCTL LIEJKOBHMHbLIX udepBeii

Huxe n3obpaxeHa MOJIeKy/ia TETPALHK/IMYECKOTO COeAMHeHHS 20-
FHOPOKCHIKH3IOHa — TOPMOHA KJlacca CTEPOHAOB, CHOCOOCTBYIOLIETrO
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MOBBIILIEHHIO NPOAYKTHBHOCTH ILIENKOBHYHLIX 4yepBeii. [locnenune obpa-
3YIOT 3TOT TOPMOH HCXOOA M3 €ro NpeaulecTBEHHHWKA «o-3KAH30HA, He
coliep)Kalluero KMcnopoza B nojoxeHuu 20.

OH

HO

Ecnu po0aBnsaTh 3KAH3OHbI B PALMOH LISIKOBHYHBIX 4epBell M3 pac-
yeta 15 Mr Ha 20 000 NTHYMHOK B TOYHO OMpedec/ICHHbIA MOMEHT HX pas-
BHTHA, TO B KOJIOHHH MPOHCXOMUT CHHXPOHH3AUMA NPOAYLUHPOBAHHUA KO-
koHOB. Io/1e3HO OHOBPEMEHHO BBOAMTE B PALHOH H nobaBky naypMHo-
poro coupta CHi(CH:)10CH:OH, cruMymHpylollero mnepeMeuieHue
JIHYHHOK K MECTaM HX THEe3ZOBAHHA, B KOTOPBIX LIEJIKOBAasA HHTb IOJNY-
4YaeTcs HaHWBBICILIEro KauyecTBa.

INpobnema, oAHaKo, B TOM, YTO LICIKOBHYHBIN yepBh Bombyx mori
He cnocobeH caM no cebe OCyIeCTBIATL CHHTE3 3KAM30HOB! B oOieM
cnyyae B MeTaboJIH3IMe HAaceKOMBIX HeT PHIOreHHOro OGHOCHHTE3a CTe-
POMIOB B KayecTBe FOPMOHOB DOCTAa, Pa3BHTHs H pa3MHoXeHHI. Kax
OpaBHiIO, B HX OpraHM3Me [Uis 3TOH lielM HCIONb3YIOTCA MIpEeBPALICHHA
XONnecTepHHa.

XonecTepHH HE COCTaBNAET HCKIIIOYEHHS — HAaceKOMble HE€ MOTYT
OCYLIECTBNIATL NONHBIA ero cuHTed. M pacTuTenbHOAOHbIE, H XHIUHbIE
HAaCeKOMBI€ HCMOJB3YIOT B Ka4eCTBE HCXOAHOTO ChIPhA CTEPOMIbI PaCTH-
TeNLHOTO MPOUCXOXKAEHMS, KOTOpblE OHHM CHauajla ITpeBpalaloT B Xone-
CT,ePHH.

B 4acTHOCTH, LIENKOBHYHBIX 4YE€PBb HCMONB3YET CHTOCTEPHH — CTe-
POHI DPACTHTENLHOTO NPOHCXOXIECHUA, KOTOPHIH OHH NpEeBpalialoT B
XOJIECTEPHH IO NPHBOAMMOMN HIKe cxeMe. K IpyruM crepomagaM pacTH-
TENBHOrO NPOUCXOXKAEHHA, KOTOPBLE HACEKOMBIC, BKJIFOYAsA H LICIKOBHY-
HBIX 4epBell, MpeBpaliaiOT B XOJIECTEPHH, OTHOCATCA CTHIMACTEPHH H
KamnecTepuH. Mbi He npuBoauM MX hopmyn, onHako MeTabonuyeckue
NyTH, NPHBOASIUHE K MpPEBPAILEHHIO HX B XOJICCTEPHH, H3BECTHL! BO
BCEX NMOAPOBHOCTAX.
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IllenkoBHYHBIE YEPBU XOPOLIO ceOA YYBCTBYIOT, KOTAA B MX pauHOHE
copepxntcs ot 0,1 10 0,5% cTEPOMAOB (MNH HENOCPENCTBEHHO XOJe-
crepuna). x nporopakanpHas Xeje3a BbIACIAET a-3KIM3OH, NPOHYLH-
pYeMBI#i U3 XOJICCTEPHHA B COOTBETCTBHH ¢ NMPHBOAMMON HMXKE CXeMOM.
INpeBpailiense a-3kAM30HA B 20-THAPOKCHIKAH3OH OCYIIECTBIAETCA BO
MHOIHX OpraHax (B >XHDOBOM Tefle, MAanbIHTHEBBIX TeNbUaX, 3MHTEIIHH
KMIIEYHHKA ¥ APYTMX OPraHoB), OOHAKO B OCHOBHOM 3Ta peakuds oCy-
LEeCTBAAETCS B sudHHKaX, Ha HeKOTODBIX cTagUAX Da3BHTHA AMMHMKH
cocTaBsIoOT 10 60% OT Beca BCEro HaceKOMOro (KYKOJNKa). DTo BechbMa
NpHMeYATENLHBIA OpraH, NMOCKONBKY 3KIM30HOBBIE CTEPOHIBI, 06pa3o-
BaBLIMECH B POTOPAKAIILHOM esle3e, NPHBOAAT K ero co3dpesanuio, OH'
oboraujaercs 3KAUCTEPOHOAMH M3 TeMOMUM@sI, (IpeBpallaeT IKAHCTE-
poHAbl, 00pa3yer HX TJIHKOKOHBIOraThl H CIAYXHT R/ HX 3aIaCAHHA.
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oA

(oL}

CHHTe3 3KAM30HOB HMEET Ba)XKHOE INPOMBILIIEHHOE 3HAYEHHE, MOo-
CKONBLKY, KaK MBbl Y)X€ BHAEIN B Hauajle pa3fesna, 3KAH30HbI NI03BOMAIOT
yAYUIUMTH KaYecTBO LUIENKA H YBENHYHTb €ro NPOM3BOACTBO NYTEM CHH-
XpoHH3aUHK GOPMHPOBAHHA KOKOHOB THYHHKAMH. B OOHOM H3 XHMHYeE-
CKHX CHHTE30B B OTJIHYHE OT OHMOCHHTETHYECKOTO NYTH, O KOTOPOM
/1A peyb BhIIE, B KAYECTBE NEPBHYHOTO ChIPbA HCNOJb30BANH AHOCTE-
HHH. TIpeXae 4eM ONMUCHIBATH KIIIOYEBYIO CTAAKIO TAKOrO CHHTE3a, pa3s-
paboTaHHoro HakaHMuIH, s NO3BOMO cebe KPaTKoe OTCTYIUIEHHE M0 MOo-
BONY 3TOro BelecTBa.
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B koHLe TpHALATHIX FOAOB XHMHKH 10 06pa3slly HAaCEKOMBIX NMOJy4a/NH CTEPOHAHBIE
FOPMOHBI HCXOIIS M3 XOJIECTEDHHA WM CTHIMACTEPHHA, HO BBIXOIb! MONYYATHCh HUIKHE.
B pesynbTaTe UEHB! MORHANMCH H | rpaMM mporectepoHa ctoun 1000 nonnapos.

Pyccens Mapkep 6b1n1 XHMHKOM, paboTaswinm B o6nacTu crepounor cHayana B Pok-
hennepoBckOM MHCTHTYTE, a 3aTeM, HaudHas ¢ 1934 r., B xonnemxke wrara leHcunbBa-
HUSA. OH HCKal PacTHUTENbHble HCTOYHHKH CTEPOHAOB, YTO NMPHBE/O €ro K HCCAeNIOBARMIO
BO3MOXHOCTel auocreHuHa. Haxomsch B xonue 1941 r. B Texace, Mapkep y3Han o cy-
LIECTBOBAHHY MEKCHKAHCKOro pacTeHus Dioscorea, xnybHu KOTOPOro NOCTHralOT Beca B
COTHH KHJIOTPaMMOB. DTO PacTeHHE NMOKA3AN0Ch EMY MHOI000€ILa0MIMM HCTOYHHKOM QM-
OCTeHMHA.

Mapkep ornpaswica B MexkcHky. B sHsape 1942 r. npu mocpeaHHvecTBe NOCONBCTBA
CUIA B MeKcHKE OH MO3HAKOMMIICA ¢ MEKCHKAHCKHM G0TaHHKOM, BMECTE C KOTODPRIM pe-
M coOHpaTe 3TH PACTEHHA, NPOM3pacTaBlIMe B IiTaTe Bepakpyc H H3IBECTHbIC TaM NOI
Ha3BaHHEM «kabena ne nerpo» (Dioscorea composita v D. terpinapensis). Mapxep apeno-
Ball rpy30BHK. BOTaHHK, NPHOLIBIIKE B CONPOBOXICHHH CBOeH NPHATCALHHILI B MATEPH,
cobupaBiueiicsi CTaTh HX MPOBONHHKOM, 2 TAKXKC NEPEBOAYHKA, OTKA3AICK ABHTATBHCS C
MecTa, noka Mapkep He cOrnacwica BasTb ¢ coboft Bcio 3Ty xomarny. Ilepsas sxcnean-
UM noTepnena Heyayy H BEPHYIach B MEXMKO CyCTs naTh aHelt Oe3 «xabeua ne Herpoy.
Toroa Mapkep pellM OOHH OTNPABHTHCH ABTOOYCOM B MEKCHKAHCKYIO IIPOBHHLHIO H BEp-
HYJICH B cTOonMny ¢ obpasuom 3Toro pacTennsa. B oxrabpe 1942 r. Mapkep (koTopomy
He yAanoch yOeOUTL yYpekaeHHe, B KOTOPOM OH paboTan, B NepCHeXTHBHOCTH CBOCro
HaYHHAHMA) CHOBA OTHDaBHACH B MeKCHKY, B3SB NOJIOBHHY CBOMX cOepexeHuH.

Bepuyslunck B TleHcHbBaHHIO, OH NpuBe3 ¢ coboft 10 ToHH KiyOHeit «xabeua me He-
rpo». B nabopaTopHH OOHOro M3 ¢BOMX Kojsier Mapkep npeBpaTHA 3TO Cbipbe B 3 KI
aporectepoHa. Konnera, KOToOpoMy OH YCTYNH/I 4ETBEPTh ITOTO KONMHYECTBAa, Npoaasal
uponykT no 80 ponnapoB 3a rpamMm! X

3a spems cBoero npebniBanus B Mekcuke B 1942 r. Mapkep 3axaiodun OOroBop ¢
BJlazenbieM AabopaTOPHH, NPOH3BOAALICH FOPMOHbI, ¢ Ue/TbI0 OCHOBaHHA GHPMbI («CHH-
TeKC») MO NPOH3BONCTBY CTEPOMIOB M3 KNyOHelt pactenuit «kabeua ne nerpo» (HasbiBae-
MOT0 TaKXe B JIATHHOAMEPHKAHCKHX cTpaHax «b6apbacko»). B 1944 r. Mapkep nonyuun
yxe 30 r nporecrepoHa K 10 KT geruapou3oaHapocTepoHa.

Jansllie cayuynnach rpycHas HCTOpus. Mapkepa NMIINAH NPHHAANEKABIIHX €My Kak
ochoBatento 40% axumit «Cuntekca». OH NOMBITANCA OCHOBATb APYrYlO, KOHKYDHpYlO-
YO KOMIIAHHMIO, HO EMY CKOPO NMPHULIOCE TIPHKPBITH JIABOYKY, a ¢ 1949 r. Boobiue ocra-
BHThL XHMHIO. B HacTosuiee BpemMa no Merony Mapkepa cxeroaHo nepepabatbiBaioTcs
okono 60000 T knybuei.

Knouepas cTaaua CUHTE3a 3KAM30HA N0 HakaHHIIM COCTOHT B BOC-
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CTAaHOBHUTC/IBHOM PAaCHICIVICHHH OATHYJACHHOTIO KHCJIOPOJHOIO reTepo-
UHMKJIa C UCHMONb30BAHHEM UMHKOBOM NbINM B YKCYCHOM KHCJIOTE.

O4c

[v]

IIpolue Bcero 0OBACHUTBL 3TOT MPOLECC MO AHAJIOTHH ¢ HYKIeObHb-
HbIM 3aMeUICHHEM THAPHO-HOHOM YXOAfllled KUCIopoacoAepXalluen
rpyonsl ¢ obpameHueM KoH$purypaumu. B gaHHOM ciyyae aTtaxka He
HOET HEMOCPEACTBEHHO MO YrJepoay, HecyuleMy kucnopoa. Hyxieo-
¢dunpHas aTaka BOCCTAHOBHTE/IEM HamnpaB/ieHa Ha 4-yrjepoln Ha KOHLe
COMPsOKEHHON CHCTEMBI; NPHU ITOM UMEET MECTO BHHHIIOTUA, T. €. Nepe-
Aaya B/THAHHA 4epe3 w-3NIEKTPOHHYK CHCTEMY.
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" Jiutepartypa. lkekawa N. Experientia, 1983, v. 39, pp. 466—473. :
Lee E., Liu YT, Solomon P H., Nakanishi K. J. Am. Chem. Soc., 1976,
v. 98, pp. 1634—1635; Chem. Eng. News, 13 uronn 1987, p. 48.

Marker R. E., Wagner R. B, Ulshafer P. R., Wittbecker E. L., Goldsmith
D P J, Ruof C. H. J. Am. Chem. Soc.,, 1947, v. 69, pp. 2167—2230.
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PEAKLUWW NMPUCOEQNHEHWA
N 3INMMUHUPOBAHWA

1. IMoawsTHIEH

TTo9TH NMONOBHHA NPOU3BOAHMOIO B MHpE 3THJICHA H/IET HA NOJIHMe-
pusaumio (nanueie 1977 r.): B CHIA 41%, B Anouuu 37%, B 3anaanoii
Espone 48%, 8 I'epmanuu 48% . ExxeroqHoe npod3BOACTBO NMOJIHITHIIE-
Ha B CHIA cocraBnser nopsaka 4 Mr.

ITOT nonuMepHhii MaTepHan Ob1 OTKPHIT Oonee MITH MeHee Cly-
yaiino Pocerrom n M'mbcosoMm B Havane 30-x rr. Ilpu moneITRax npo-
BECTH KOHIEHCAUMIO 3THJIEHR ¢ OEH3aNbAErHAOM INPH BBICOXOM JaBJle-
Hun (2500 aTtM) oOpa3oBbIBaJICH TBEPAbIM OCTAaTOK. B nelicTBUTENBHOC-
TH MHHIMATOPOM TOJIHMEPH3AUHH CIY)XHJIH Clelbl KHCopoaa, coaep-
JKaBimHecs B 3Toit cHcTeMe. [lepBoe NpOMBILIUTEHHOE NMPHMEHEHHE TOJTY-
YEHHOr0o B T€ Toabl ITONMHITWIEHA COCTOANO B H3TOTOBACHHH
KOaKCHAIIBHLIX Kalene#t ans pajapHbIX YCTaHOBOK BO BpeMs BTOpOM
MHPOBOH BOHHBI.

IMoau3TUNER BLICOKOH IUIOTHOCTH JIMHEHHOR CTPYKTYPHI NONY4aeTCs
noMMepH3anHel TIWICHA B NpUcYTCcTBHM cmecH TiCl; + Me; AlCI B ka-
YecTBe KaTanm3atopa (xaranmusarop Lluriepa) Mad B OPHCYTCTBHH
CrO;, HaHeceHHOTO Ha CHIMKareab (nmpouecc XoraHa—B3Hkca).

Jlurepatypa. Weissermel K., Arpe H. J Chimie Ogranique Industrielle, Masson, Paris,
1981.
Seymour R. B. ). Chem. Ed., 1987, v. 64, pp. 63—68.

«To 4TO HayuHbie 3aJa4H 4acTO BOIHMKAIOT B (GOPME MOMCKa BCIOMOraTe/IbHAIX

THNOTE3, TaX )K€ KaK H B BHIE NOHCKA H NPOBCPKH PAHOC CAENAHHBIX NPEANOIOKEHH],

CJIHIIKOM 4aCTO HIHOPHpPOBanochk B ¢unocodpum Hayku. Taxoe npeneGpexeHne — B

OCHOBHOM De3y/NLTAT NPHHATHA MOIUTHBUCTCKOR MOIENH M ¢¢ HEKPHTHYECKOFO NpH-
JNIOXEHHA K CYLIECTBYIOIIHM (PHIMYECKHM TCOPHAMY».

X. Iamusm

{Putnam H. Mind Language and Reality (Philosophical Papers 2),

Cambridge University Press, 1975, p. 214]

g*
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2. HexoTopbie NpoMBbILLIeHHBbIE PEeaKiiMd MPHCOEeAHHCHHA
K JITHAEHY

IIpucoeqHHeHne BOAb!l K THAEHY JaeT 3TaHOJ C BbUIENEHHEM TeIuia
(— 11 kxan/Monb). Peakuus naer B ra3opodl ¢rase Ha reTeporeHHbIX Ka-
TaIM3aTOpaX, ABNAIOIUIUXCA OpeHCTeNOBCKHMH KHCIOTAMH, 4alille BCEro
¢ Hcnoab3oBaHHeM cucTeMbl HiPO,/SiO; npu TeMmepatype OKono
300 °C u paeneHMH npuMeprHo 70 Oap. ITpouecc TPHXOAMTCHA BECTH MPH
MOJBLHOM COOTHOIUEHHH Boaa/atuiied menee 0,6, MOCKOJIBKY BOOASHOMH
nap paspyilaeT KaTaaH3aTop BCAEACTBHE BbIHOCA (OCGOpPHOI KHCIOTHI.
B pesynnTate BBIXOJ KOHBEPCHH He npepbitiaeT 4%, OTKyda BO3HHKaeT
HeoOXOAHMMOCTb B MOBTOPHOM HCIHOL30BaHUM 3THIICHA (PEUMKIIMHT).
[Mo3aToMy 3TH/IEH MOMKEH ObITh OYeHb YHCTHLIM. DTAHON BBIOENSIOT M3
BOJHOTO PacTBOPa NyTEM NEPEroHKH, monyyas 95%-Hylo a3eoTpPOnHyio
cMech. [/ MOMHOro BBICYLIMBAHHA NPUMEHSIOT OEH30J1 B KauecTBE BO-
AOOTHHMAIOIEro cpeacTBa. HecMOTPs Ha Bce DTH OCNOXKHEHMsA, Tako
npouecc, paspabotanubiii ¢upmoil «Illenn» npuMmepko B 1947 r., ucno-
NB3yeTcA DO HACTOAWIETO BPEMEHH Ha MHOTHX YCTAHOBKAX 10 BCEMY MH-
py; B CIIA pgelicTByeT ycTaHOBKAa €OMHMYHOA MolHocTH 380 xT/roa,
a ycraHoBKa GHPMEI «Beba», pacnoyioxkeHHas N0 COCEACTBY € YCTaHOB-
koil pupmnt «Illenn», umeer npomssoauTensHocTh 710 kT/roA.

B pe3ynpTaTe KAaTANIHTHYECKOTO TNPHUCOCOUHEHHUA YKCYCHOH KMCNOTBI
K 3THJIEHY 00pa3yeTcs 3THU/AlleTaT — pacTBOPHTE/]b, HCNOJb3YEMBIH B
JIAKOKPACOYHOH MPOMBILLIEHHOCTH. DTOT NPOTPECCHBHBIR npouecc, KO-
TOpbIH 1OKa ellle He JOCTHI MOJHOTO NPOMBILIJIEHHOro Maciutaba, ove-
BHAHO, JOJDKEH BHITECHUTL TPAAMUKHOHHBIA cocod NosyueHus 3THiaue-
Tara no peakuuH THiieHKO Mexay IBYMS MOJIEKY/JIaMH YKCYCHOTO anb-
oeruaa.

.

Ilpor3eoncTeO 3ITHNAUECTATA, KT

Ctpana 1974 1975 1976 1977
ClIA . 65 66 61 62
AnoHus 70 78 91 b

Iepmanus 82 60 72 66

* aHHbie He omy6-
JIMKOBAHbI.

TlpucoenuHeHne xyopa K STHIEHY NPUBOMHT K 1,2-muxnopirany.
3TO OOMH M3 CaMBIX KPYIIHOMACLWITAGHBIX IPOLECCOB XUMHYECKON mpo-
MBILIIEHHOCTH, 3aHMMaBiHH B 1986 r. 12 MecTo no o6veMy npoH3Boa-
CTBa CPeld BceH XMMHYECKOH MPOAYKLUMH H TPETHE MECTO No obnemy.
MIPOU3BOACTBA CPEAM NMPOAYKTOB OPraHHYECKOro CHHTE3a NOC/IEe 3THNEeHA
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u nponuiena. ONHO U3 [NIaBHBIX NPHMEHEHHII AMXIOPITAHA — npeBpa-
ILEHHE B pe3yibTaTe KPEKHHIa B XJIODBHHHI,

Panbule OHXI0P3TaH MONYYalH HENMOCPEACTBEHHBIM NPHCOSTHHEHH-
€M XJI0pa K 3TujieHy B xunkoit daize. CoBpemeHHbIR npouece npeacras-
nseT coboli OKCHXJIOPHPOBAHME ITHIIEHA B ra3oBoit da3ze. OH BKmioyaeT
peakmwio C;Hy + 2CuCl; = CICHCl + 2CuCl ¢ pereHepammei xaTa,rm-
3aTopa (CONMM MeaH) OKMCIIEHHEM KHCIOPOAOM:

2CuCl + %0, = CuO + CuCh
CuO + 2HCI = CuCl, + H;0

HenocpencTBeHHoe XIOpHpOBaHHE 3THJIEHa — JK30TEPMHYECKas peak-
uus (Tennosoit 3¢pdext 43 KKAN/MONL), a [PH OKCHXJIOPUDOBAHHM IO
YKa3aHHO# BBIIE CTEXHOMETPHM BhlaenseTcH $7 Kxkan/Monb. Ycunedue
3K30TePMHYHOCTH onpenenserca obpazoBanueM Boasl. YTobOn u3be-
XaTb NEPErpeBa, BaXKHO d(PEKTHBHO OTBOAKTHL TEMTO, B NPOTHBHOM
cryyae HacTynaeT M30bITOYHOE XJIOPHPOBAHME 3TH/EHA M NAXe NOJIHOE
CrOpaHHE N0 YITIEKMCIIOro rasa M Bolabl. OTBOJ TeMIa OCYLIECTBIIAEeTCH
IyTE€M NIDHMEHECHHA MK PEaKTOPOB CO CBA3AHHBIM PEaKUMOHHBIM CJIO-
eM, HIIH PeakTOPOB ¢ OKHXXEHHbIM PeaKUHMOHHbIM cnoeM. Peakums uper
npy  220—240 °C  noa aaeneHneM 2—4 6ap ra3oBOHl  cMmecH
2HC! + %40, + C;H,.

Ipouszeodcmeo Ouxnop>mana
{«npobyxcoaiowuiica 2usarmy)

Exceronmsiit npnpoc:r, %

1976—1986 6,1
1981 —1986 7,8
1984—1985 13,0
1985—1986 20,1

O6mee npoussoacTso 6,59-10° xr s 1986 r.

Jisntepatypa. Chemical and Engineering News, 1987, Ne 13, p. 21.

OnouH H3 nyTel, BeAyIUMX K MOJIYYEHHIO BHHHIALETAaTa, COCTOHT B
ALETOKCWIHPOBAHMH 3ITH/IEHAa. DTa CTEXHOMETPHYECKas Peakuus, oT-
kpeiTas 10. JO. MouceessIM ¢ COTp., HOET MO cneayowedl cxeme:

CH; = CH;: + PdCl; + 2CH;COONa —
— H,C = CHOCOCH; + 2NaCl + Pd® + CH;COOH.

Ee MexaHH3M, MO BCeH BEPOSTHOCTH, COCTOMT B 0Opa3OBaHMH H3obpa-
JKEHHOTO HAa CXeMe 7T-KOMIUIEKCa C HyKeoHNpHON aTakoél B CUH-KOH-
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¢urypauuu auneTaTHOrO JMraHaa # MOCHENYIOIHM OTILEIUIEHHeM Me-
TaJlla, BOCCTAHOBJICHHOTO W3 BAJIEHTHOIo cocTOsHMA +2 mo O.

e e
cl cL
Cl— Pd——0Ac Cl—Pd—H
H\\ L,-H » He_ _-H -
== SCc===C7
H Nw u” Noae
J -

——H,C=CHOAc+PdO+2 CUHHW

Tlosxe Obin paspaboraH xHAKOGA3HBIA BAPUHAHT KaTANKTHYECKOTO
npotiecca, MO KOTOPOMY COJIH MEOH OKHC/IAIOT MeETaaiM4yecKuli nanna-
ouit o Pd(II). XnopHas Menns npu 3TOM BOCCTAaHAaBIMBAETCA B XJIOPHC-
Ty, KoTopas 3aTeM okucaserca oo Cu(ll) armocdepHbIM KHCITOPO-
aoM. CymMMapHBIH NpPOLECC OMHCBIBAETCA CXEMOM:

KaTanuaatop
—

CH; = CH; + CH;COOH + 40, CH; = CHOCOCH; + H,0

OTa IK30TepMHuecKass peakuust (—42 KKaju/MONb) ITIAAKO HAET B ra3o-
Boit daze npu 175—200 °C u naBneHuws 5—10 Gap (mpouecc Batiepa),
NpU Y4acTHH TeTEpOrcHHOrO0 MajlIaIMEBOro KaTanM3aTtopa ¢ mpobaskoilt
NOCTOAHHO BO300OHOBJIAEMBIX alleTaTOB LIEJIOYHBIX MeTasos. B 1978 r.
CyMMapHasi NpPOHU3BOAHTENBHOCTh YCTAHOBOK, HAa KOTOPLIX OCYLIECT-
BIAJICA 3TOT npolecc, npesBbimiana 1| Mt B roa. ExerogHoe npou3Bod-
cTBO BMHMauerata B CHIA cocraBnser Gonee MHUJIHOHA TOHH B rOJ
(1986), exeronnsiit mpHpocT 3a nepuona ¢ 1976 nmo 1986 r. ot 3 nmo
6,5 % .

BonbliHe NepcnekTHBLI, MO-BHIAMOMY, HMEIOTCA Y fpoliecca npa-
MOrO MOJIYY4EHHS ITHIICHITIMKONA H3 3THJeHa. Peub HaeT 00 OKBCIH-
TEIMBHOM [PHCOCANHEHHH '

H,C = CH; + H,0 + 40, — HOCH,CH,0H

C HCNoNb30BaHMEM KaTammiaatopoB coctaBa TiO/HCl (redtmxun),

CuBr; + CuBr + HBr (refimxun), I;Cu (xanxon), PA(NO), (xypapait).
' OTUNEHTTHKONb 3aHHMAaJl 28 MECTO Cpea¥ XHMHYECKOH NMPOOYKUHH
CIIIA B 1986 r. (14 MecTO Cpens NPOAYKTOB OPraHEYECKOrOo CHHTE3a).
- Ero Hcmonn3yioT riaBHBIM OOpa3oM IUIs MOJYYEHHA NOMM3QHpPOB, a
Takxe aHTHPH30B. OTHOCHTEIbHOE IHAMCHHE PA3IHYHBIX NPHMCHEHHI
stunenrnuxons B CIIA 3a 1982 r. orpaxeno B cnenyiomesl Tabnume:
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Mpumenenue - %

MomuadpupHsbie BONoOKHa
TNonn3¢upHBIE TIEHKH H CMOJMbI
AHTHOPUILI

lpoune npUMEHEHHA

abod

ITpoussoacTBo 3THneHrnukona B CHIA cocrasnano 4,76 Mt B
1986 r. ¢ mpupocToM B 13,9% mno cpaBHeHMIO C MPeALIAYUIEM IOAOM
{oauaxo B 1985 r. oTMeueHO CHIKeHNE Npou3IBOACTBA Ha 13,4%). Cpen-
uuii npupocT 3a nociegaue 10—20 aer cocrasusl okono 3%.

Jlureparypa. Weissermel K., Arpe H. J Chimie organique industrielle, Masson, Paris,
1981.

3. Pomiox naactmace

ITpoH3BOACTBO MOAMITHACHA HHUIKOH TLIOTHOCTH {menee 0,94 r/mn)
B CIIA B 1987 r. coctasnano 4,3 MT, npHueM HOJOBHHA YTOro KOJH4e-
CTBA 1lI/1a Ha MNOJIyYeHHe MIeHkH. B cBowo ovdepenr 50% mpousBoaUMOH
[IeHKH PacXofoBAIOCh Ha NPOH3BOACTBO YNAKOBKH, B TOM MHCJIE OKO/IO
HOJIOBHHEI — Ha H3TOTOBJICHHE YNAKOBXH IS NPOMBILUIEHHOH IPOAYK-
UMK H TOPTOBJIM, YIIAKOBKHM AJIA NMHIIEBBIX NPORYKTOB, a MOJOBHMHA uUIa
Ha YMAKOBKY MycOpa.

B 1987 r. B CIIA 6n110 npousseneHo 3,4 Mt noasuyTuieHa BbICOKOM
niaoTHocTH (Bhime 0,94 r/mMn). B ocHOBHOM M3 3TOro Marepuana M3ro-
TaBNUBamM OYTHUIKH 1A MOJIOYHBIX H GPYKTOBBIX COKOB, HEra3sHpOBaH-
HbIX HAaNMTKOB, aHTHQPU3OB, MOTOPHBIX Macen H T. M.

TMomunpormaed (cymmapHoe nponasoactso B CUIA 2,7 Mt B 1987 r.)
PaCXOAOBANCA B OCHOBHOM Ha YNAaKoBOuMbie HYXJAbI, H3rOTOBJICHHE
npoOGoK, Kancyl ¥ T. 1., a TaKKe HA [ONyYeHHe BONOKOH H BOIOKHMC-
THIX MAaTepHaJIOB [UIA [POM3BOACTBA TKAHEH M KOBDOB.

HMomuxnopemn (cymmapHoe npou3zsoncteo B CIHA B 1987 r. 3,4 Mr)
CIIYXHT NMPEHMYIIECTBEHHO KOHCTPYKIHOHHBIM MATEPHAIOM U1 M3rO-
TOBJIEHHS! [IUTAHTOB M MHOTMX OPYTHX H3IENH# — OT JOJTOMrpAIOLIAX
NNAaCTHHOK JO HETCKHX HrpYIIeK. ‘

TMoaucrupon (npoussoacteo B CIIIA B 1987 r. 2,3 MT) Hcnone3yer-
cq ON8 TeX Xe uenelf, YTO M NOJHAITHIEH, B YaCTHOCTH, H3 HEro M3ro-
TOBJISIOT YNAaKOBKY, KOHCTDYKUMOHHBIE MaTepHalbl H Mebens.
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PLIHOK TARCTMACC B ClIA . MNPOLCHTAX) NO [AHHLIM, ONYOGAHKOBAHHLIM B XKYpHaJE
Chem. and Engin. New, 24 asryéra 1987, pp. 27—65

Ha3nauenue 1970 1985 2000
(nmporuos)
YnakoBka 24 28 30
KOHETPYKUMOHHBIE MAaTEepPHANbI 21 22 20
INorpeburenbckie TOBaphl 11 8 7
ONeXTPOTEXHHKA, 3JIEKTPOHHKA 10 6 7
Kneu, uepHM/Ia, MPONHTKH T8 5 5
Mebens, ykpalueHus 7 5 5
ABTOMOOHAK 5 S 6
IMpomsllunensoe obopynosanne 1 - 1
. Tlpoune npumenenus 7 12 12
CyMMapHOe MpPoR3BOACTRBO, MT 8,7 21,7 34,3

4. CrapeHue BHH

ApoMaT BHHA oNpelneNsieTcs COYETAHHMEM BKYCOBbIX KOMIOHEHTOB
(HesleTyuMe COCTaBNAIOIIHE: KOMOWHALMA CIIagKoro, ropbKoro, CQIeHo-
ro M KHCIIOTO) M 3anaxos (netyune cocrasnsiouine). Ilocnenuue conep-
XaTcd B 3HAUMTENBHO MeEHbWMX KonHyecTBax (10~ *—107'2r/n)
BCIEICTBHRE UYPE3BBIYAMHO BbICOKOW YYBCTBHTENLHOCTH OOOHATENBHBIX
peuentopoB. Takum oOpa3om, 3a KauecTBO BHHA OTBETCTBEHHBI COTHH
pa3nuuHbIX MOJekysi. HeKoTOpble M3 3THX BeWIECTB COACPXANUChH YXKe
B BHHOrpaje (Hampumep, anbaeruabl), apyrae o6pa3oBaIBAIHCE B Xole
6poxeHus (H-nponaHol, H-Oyranon, 2- H 3-merunGyraHonsi-1, ¢peHnn-
3TaHOJI, 3TWIAaNeTaT, 3THWUIAKTAT). .

HexoTopsie MOHOTEDIIEHOBbIE CIUPTHI, COHEPXAIUHECT B BHHOTpaje,
OMpENeNAIOT XapaKTEPHbIA apoOMAT psAda MYCKATHBIX BHH U PHMCJIHHIOB;
K HUM OTHOCATCA UUTpoHennon (A), repanunon (B), sepon (C), nunano-
on (D) U HekoTOpBIE OpYrue.

B nponecce cTapeHUs PUCIHHIA KOHUEHTPALMA 3THX YEThIPEX MOJIE-
Kyn A — D cH¥Xaercs, 3aTO NOBBILAETCA COAEPKAHHE UX KMCIOPOICO-
OepXXaupux roMonoros A’ — D', oOpasyiomMxcs nyTem NpHCOeIHHe-
HUAL MOJIEKYNbl BOALI [0 ABOHHOM CBA3M ¢ TEPMHHAJILHON 2eM-Iume-
THJIBHOK Tpynnoi, — TrHAPOKCHNPOM3BOAHBIX LMTPOHENIONA, repaHu-
oJila, HepoJjia H JIMHaJIoo/a.
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Jlerko noHsATH, YTO B3aHMONpeBpallleHHe Monekyn A — D, ocymect-
BiIsieMoe uepe3 oOpa3oBaHHe B KayecTBe NPOMEXYTOYHOH YaCTHIBI Kap-
6OKaTHOHOB, KaTalM3UPYETCA NMPOTOHHBIMH KMCJIOTaMH.
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TOMHO Tak € NpHCOeAMHEHHEe MOJEKYJIbl BOABI MO npapwiy Map-
KOBHHKOBA, KaTAaJH3HPYEMOE KHCIOTaMH, OOBACHSAET MENIEHHOE Mpe-
Bpamenue HaGopa A — D B aHcamMbiae A’ —D’.

Jlureparypa. Rapp A., Mandery H. Experientia, 1986, v. 42, pp. 873—884.,

5. 3anax po3

CyuiecTBYET MCTOPHYECKOE CBHAETENLCTBO 00 OTKPLITHH DO30BOTO
Macrna, KOTOpOE€ YacTO NPHNHCHLIBAIOT HMHAMNCKON HMMIlEpaTpHiIeé MOH-
roasckoro npoucxoxnesus Hyp Jkuxan. BoT YTO NMHILET B CBOMX Me-
.Myapax ee MyX umnepatop xuxaurup (Mx csagpba cocrossack B
1611 r.):

«3TOT AUTP ObLN OTKPHIT B MOC LAPCTBOBAHHE MaTepbto GeryMma (racneauuka) Hyp
Jxuxan. Koraa oxa rotoBusa cebe po3oBylO BORY, TO MPH PO3NMUBE ropadvedl Boabl
B cocyabl o6pasoBsiBanack neHa. OHa cTana NMoHeMHoOry cobHpaTh 3Ty neHy, M, noay-
YHB IOCTATOMHOE €¢ KONMHYECTBO, OOHApyXHna, 4yTo cobpanHbill €0 maTepuan obna-
DaeT CHABLHBIM 3anaxoM. CTOMIO BTEPETh XANMO 3TOr0 Macia B NaAOHb, KaK oufy-
mancs Takoh 3amax, kaXx OYATO OAHOBPEMCHHO 3aUBENO MHOXCCTBO KPacHBIX PO3.
Her 3anaxa, KoTopsift Mor Ob! cpaBHHTHCH ¢ ITHM. OH ykpennser cnabele cepaua,
BO3BpaLaeT K XMIHH yBaaluHe aywn. Yrobb! BOIHArpaaRTh €€ 3a 3TC OTKPbITHE,
A nonapun uiobperaTensHuue OPHUIHAHTOBOE oOXepenbe. Maciao ke Monyuusno
Ha3BaHUE «HHTP-H-IKHXAHTUD».

3TOT PO30BBIA 3KCTPAKT, UMCIOIMHA O4YEHb BBICOKYIO CTOHMMOCTD,
U3rOTOB/IAETCA H B HalM (HH. B bonrapuu B okpecTHOCTAX KazaHnbika
B Jonude po3 UMEHHO C 3TOH Lefbi0 KYNLTHBHPYIOT po3y R. damasce-
na triginipetala. OCHOBHbBIMK POH3BOAUTENAMH PO30BOr0 Maciia ABA-
10TcA TaKkke obnact, npuneraromue k Huoue u I'paccy Bo dpaHuuy,
a takxe Mapokko, Typuus, HekoTopsle TeppuTOpHH OniBulero Cosert-
ckoro Coro3a. :
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OCHOBHOM KOMIIOHEHT, ONMpedeNsAtoWMA 3anax po3, — 3To S-xamac-
LIEHOH, COAEpXKAaLMMCA TaKXKe B BUHOrpanae, a0nokax, ApPYrux ¢pyxrax
H CYLIECTBEHHO OnpeaensioMi nx Bkyc. Haur Hoc cnocobeH oOHapyxn-
BaTh Ype3BbIYafiHO Masible KOJIHYECTBa 3TOro BellecTBa nopsaaxa 500
demtorpammos (5-107'? 1), BkanniBaeMbIx B razoBsii xpomartorpad.
Kpome namaciieHoHa DPO30BOe MAcCJIO COMEP)KHT M APYTHe TeprieHOBbie
NpOM3BOAHBbIE, HApHMeDP, OKCHI Hepona (OQUrHAPONHPAHOBOro pAna) u
pO30BBI# OKCHA (M3 pAaa NPOW3IBOAHBIX TETPArHAPONHMPaHa). 3TH TPH
BelecTBa B KOMOHHALHHM CO MHOTHMM NPYTHMH OOHApyXeHBI TakXe B
KauyecTBE COCTABJAIOIIMX apoMaTa BHHOrpana M BHH.

Po30Boe Maclio TPaAHLIHOHHO NpUMeHAeTcs B napdiomepur. B atom
COCTOANIO OOHO W3 INaBHBIX NpeHMylecTB napgiomepoB ['pacca, HO
oHH cnabo npeacraBsn cebe, KaKoe BIHAHME MOTYT OKa3aTh CHHTETH-
YeCKHE COCOHHEHHS HAa HMX NPOMBHIUIEHHOCTh H 3KOHOMHKY. ‘

3amax po3 4O CHX NOP OueHh BBLICOKO leHHTcA. TIpHMepoM MoryT
cayxkute ayxd «ObceccHon» («QuapoBaHHe»), B KOTOPBIX COMETAIOTCS
3anaxu posbl (HamMacleHOH), XKAaCMHHa (KaCMOH) H AMEeJIbCHHOB (JIHMO-
HeH) (34ech, NPOCTOTHI palH, yKa3aHbl JHIUL TJIaBHbI€ KOMMOHEHTBI).
Beipyuka ot nponaxku 3tux ayxoB B CHIA pocrurna 30 mad. poju.
B IepBbI Xe oA HX MNOABIEHHA Ha pbiHke. UToOBI cocTaBHTH cebe
npeactasienue o6 ofmux MacmiTabax 3TOrc phIHKR, OTMETHM, 4TO
cyMMapHbIit 06bem mponax ayxos B CIIA coctasnser nopsaxa 4-10°
monns B rol. Poct c6biTa HOBBIX OYXOB B MOCAENYIOLIME [OOBI MOXET
nocturnyth 20%. Yepes 3—5 ner 3ddexT HOBM3HBI HCYE3aeT M AYXH
«YMHPAIOT» HWIH CTAHOBATCA KIACCUYECKHMH, Kak, Hampumep, «llla-
Renb» Ne 5. «OuapoBaHHe», KaK M HX COMEpHMK «JKHOpXKHO», — 3TO
CHWIIbHbI€ H TOHKHE OYXH; B JaHHLI MOMeHT ol B Moge. [Tapdiomepss
NoJaraloT, YTO «CKPOMHOCTL» HJIM, HA000POT, «arpecCHBHOCTH)» AYXOB
HaXOOATCA B OOPaTHOHW 3aBHCHMOCTH OT TOrO HHTEpeca, KOTODBIH HC-
NbITBIBAIOT MYXXYHHBI K CBOMM mnapTHepuam!

Jlutreparypa. Pal B. P Interdicipl. Sci. Rev.,, 1987, v. 12, pp. 77—88.
Zurer P S. Chem. Eng. News, 28 cenrabpa 1987, pp. 21—22.
Rapp A. J, Mandery H. Experientia, 1986, v. 42, pp. 873—884.

6. TlpumeneHHe B CHHTE3e TaJOTeHTHIPHHOB

XHATPOYMHBIH CNOCO0 NPHCOENUHEHHS OGpPOMHOBATHCTOH KHCIOThI
no3ponser NoGHTLCH cTepeocenekTHBHON uMkaM3auun. Ecnu Henacsi-
LIEHHBIR CIMUPT, KaK, HanpvmMep, H300paKeHHDLIH BhIllle HA CXEMe, ABJIf-
JOWHACA NpENLICCTBEHHAKOM IIECTHWICHHOTO 1MK/Ia, NOABEPraeTcs
OelicTBMIO NOHOPA NONOXKHTENLHO 3apsXeHHOro 6poMa, TO InekTpodun
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X _NBC umu
TEIA 3
HO Br
NBC uau X
R TBUA R X
HO'

R=CH2 saMea

DPHCOEAHHAETCA NO kaxkoi-nubo cropone apoiiHol caaan C=C. Hyxe-
obHNBHAA CIIHPTOBAA TPYINA, COCTABNAIOIIAN 9aCTh TOM K€ MOJICKYNbI,
M3 KoTopolt mosryvaercs GpoMOHMeBBIf KaTHOH, ATAaKyeT APYTyi0 CTO-
DOHY HBOHHON CBA3H.

Jonopom Br'*) moryr cmyxuts N-6pomcyxummsmun (NBC) win
2,4,4,6-Trerpabpomuniorexcaaies-2,5-on  (TBLLA), pacmennsoummtics
Ha MONOXXHTEJNLHO 3ApSKCHHBIH a'rou 6poma u apoMaTudecxuit 2,4,6-
TpHOpOMbEHOKCHI-AHHOH.

Jinreparypa. Ting P C., Bartiett P A. J. Am. Chem. Soc., 1984, v. 106, pp. 2668—2671.
TBUHO ~: Kato T, Ichinose I, Kitahara Y. Chem. Lett., 1976, p. 1187.

7. Onxa W3 craaMii CMHTe3a XMHMHA no Byasopnay

XHHUH — anKanoul, 3KCTPArHpyeMbid H3 KODbI HIXXHO-aMEpPHKaH-
CKOTo XuHHOro nepesa Cinchona, aBnsieTcs UCKITIOMHTENbHO 3(dexTHB-
HbIM AHTHMAIAPDHUHBIM cpeacTBOM. OnuchiBaeMas 3[ech CTadMA €ro
CHHTE3a COCTOHT B O0Opa3OBaHHM BHHHILHOH TpyNmbl, ABAAIOWIEHCA 3a-
mecTuTenem B l-azabuumkiao{2,2,2]rentaHoBoM ¢parMeHTe XHHUHA.
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[epeuunbiii aMmuH 06pabaThIBalIOT METHIIHOAMAOM B 3TaHOJIE B IPH-
cyTcTBHH notama. OCTOPOXHOE HarpeBaHHe MO3BOJIACT MOJYYHTD Y€T-
BEPTHYHYIO aMMOHHEBYIO COJIb, KOTODPYIO 3aTEM MOABEPralOT PEAKUHH
oTwennedna no I'opmany,

HZN /Ac Me pf‘» /A:
N 3 N
E10,C — > EtO,C

OObiuHas MeTOAHMKA OTIUEerIeHHd, TpeOylolas HarpeBaHHsi C OKCH-
nom cepebpa (@), He NPUBOAUT K ycmexy. OHa JaeT HBHTTEP-HOH, MoO-
CKONILKY aMMOHHeBasl CONb crabunu3npyercs 3a cyeT oOpa3oOBaHHA CO-
J1eBOro MOCTHKa ¢ KapOokcunsHoit rpymnoii. IlpuxoauTcs IPHMEHSATH
Oonee xecTkue ycnoBusa (6): narpeBanue npe 140 °C ¥ KOHUEHTPHPO-
BaHHbIA 60%-AbIf pacTBOp NoTalla, YTOOLI MOJYYHTH XKeflaeéMble Npo-
OYKTbI OTHIEeNNIeHHs. B cooTBeTcTBHH ¢ mpaBuioM IN'odpmMana, obpa3syer-
CA HaHMEHee 3aMelleHHbIt orneduH.

&)

Ac
MCJN N/
E‘OZC
a ' Y
“ | e
M¢3N N A HOZC N/
&)
0,C

Jiwreparypa. Woodward R. B., Daering W. E. J. Am. Chem. Soc.,, 1945, v. 67, p. 860.

8. Crums P. B. Byasopna (1917—1979)

_ Ero nexuvu 3anomMuHandch. OH He CTECHANICA FOBOPHTH YacaMH Iie-
pen yBleueHHON ayauTopHedi. Ero BelcTynieHus Bcerga GbImn TIHATENb-
HO moaroToBNeHbi. OH Obln 4pe3BBIYANHO aKKypaTeH B HAMHCAHWM XH-
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Muyecknx ¢popmyn. IIpn 3TOM OH BRIHHMA 43 NMPEKPACHOTO KOXKAHOTO
dbyTnapa cBOH cOBGCTBEHHBIE XOPOIIO NOLOOpaHHbIE MEIXH — Benbie H
UBETHbIE — M MHCAJT HA [OCKE MEMJIEHHO, ¢ GONbILHM TIIAHHEM.

OH 3a60Tunca 06 3PGHeKTHOCTH H3NTOKEHHSA, B €ro YCTax [OBECTBO-
BaHHe O CHHTE3€ MpEBpamiaioch B PAd ApaMaTHYeCKHX 3nu30x0B. Kax-
nas Heynada nocne noApobGHOro paccCMOTpeHHs MpeBpalliafiack B YPOK
Ha Oynyuiee, KOTODwI# OH noaaBan ¢ GnecTAILUM METOOHYECKHM Ma-
crepctBoM. [MogoGHO ¢akHpy, OH M3BIeKad H3 CBOed IUAANBI HOBBIH
MaHeBp, MNO3BOIABIIMA OOOHTH 3aTpyQHeHHe Kak pa3 B HYXHBIH
MOMCEHT.

CrycTa nontopa—IBa yaca Byasopa HeckonbKO BBIABIXAJiCH, TOraa
OH NpHKTAZbIBAICA K OYTBUIKE CYXOr0 MapTHHH, K KOTOpOMY Obln npu-
BEP)KEH, H/IH K BHCKH. ITO ObiJT BNEYATAAIOWMA CHEKTAKIb, KOTOPBIN
MHE /IHYHO BCEraa Ka3ajucsd HEeCKONBLKO PYCTHBIM.

Mo xapaxrepy Bynsopa Obln THNMMWMMBIM SHKH: HE C/THIIKOM MHOTO-
CNOBHBIN, BHHMATEILHBIR kK COOCCEIHNKY, ¢ rna3aM, H3/TYMAIONIHMH J1y-
KaBCTBO 33 CTEKIAMH OukoB. OueHb CACpKAHHBIN, Oake 3acCTCHYHMBLINA,
OH, NO-BHAHMOMY, CKPbIBAaf CBOIO 3aCTCHUMBOCTbH, Ben cebs Ha myOnuxe
TakuM OOpa3oM, 9TO KAa3aCA HAAMCHHBIM H HE BHOJIHEC €CTCCTBCHHBIM.
DT10 OblyIa APKO BRIPAKEHHAS «COBa»: €ro cemMHHapsl B 'apsapiae Hau-
HAIACh BEUCPOM H PpeIKO KOHYAIHMCH pPaHbllle Yaca WIH ABYX HOMH.

PobGepr Beprnc Bynsopa poaunca B Bocrone 10 anpens 1917 r. C
IOHBIX NET OH YBJIEKAJICd XHMHMeEH M BIOCNENCTBHH 3aHANCH CHHTE3aMH
NPHPOAHBIX coeaunennii, [To ero cioBam, OH 3aAymall CHHTE3 XHHHHA
B Bo3pacte 12 mer! K MOMEHTY OKOHYaHHA CpEdHEH LIKOJbI OH YXe
B/Iafie]l XHMHeH Ha BMONHE NMPOGECCHOHANBHOM YPOBHE.

Koraa Bymsopn noctynun B MaccayyceTcckut TEXHOJIOTMYECKMH
HHCTHTYT, TO C 3THM HEOOLIYHBIM CTYAEHTOM BO3HHKJIH OCJIOXHEHHS.
Y aIMHHHCTpaUMH, OAHAKO, XBATHIO COOODa’lMTENILHOCTH IpeaocTa-
BHUTHL €My CBOOOIHBIN yueOHBIA IUIaH, Tak 4TO K OBaAUAaTH rogaM OH
O[JHOBpPEMEHHO TIONIyuHs1 3BaHus OaxanaBpa H noktopa ¢unocopun. OH
6BICTPO cHeNan YHHBEPCHTETCKYK) Kaphepy: accMCTeHT B MnmuHolic-
ckoM yHuBepcutere (1937), satem B Iappapne (1941), mouent (1944),
npodeccop (1946) u nonublit npodeccop (1950).

P. B. Byasopay Mbl 00si3anbl KJIACCHYECKHMM OONBIIMMH MOJIHBbIMH
CHHTE3aMH MHOXXECTBA NMPUPONHBIX COCAHHEHWI: XHHHHA (1944), naty-
nuHa (1950), xonecrepuna (1951), xoprtusona (1951), namocTepHHa
(1954), crpuxuuHa (1954), peszepnuua (1956), xnopodunna (1960), xon-
xunmHa (1963), uedpamocnopuHa C (1965), sutamuHa Bj; cOBMecTHO ¢
AnsbepToM DuiesMo3epoM (1972), npocrarnauauua Fyg (1973). K mo-
MEHTY CMEPTH OT cepAedHOH HeZOoCTAaTOYHOCTH 8 HionA 1979 r. oH yxe
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B TeYe€HHE HEKOTOPOro BPEMEHH XXHN B OQHHOYECTBE H Moxo cebs uys-
CTBOBAJT; B 3TO BpeMs oH pafoTan Haj CHHTE30M aHTHOHOTHKA 3pUTPO-
MHLHMHA. '

HUHTenmekTyansHas Moms Byasopaa Obuia cpoaHH r€HHATBHOCTH. Y
Hero Oblia «CIOHOBBAY» MAMATH, COYETABINASACA CO CTPOro# JIOTHKOH H
OonpmMM yBakeHHeM K QH3IHKO-XMMHueckuM MeTozaM. Ewe B 40-e rr.
OH BBeJl B OOMXOd CHEKTPAaNbHBbIE METOIbl ONpEHESIEHHS CTPYKTYDhI.
Torna, emre N0 HACTYIUIEHHA 3MOXH AHEPHO-MArHHTHOTO pE3OHAHCa M
Macc-CHIEKTPOMETPHH, B PACNOPAKEHHH Hccnenopatenedt OBUIH TONBLKO
YO-crneKTpOCKONHA H CNEKTPOCKONUs B BHAMMON obnactu. B roast
BTOpPOiIi MHPOBO# BOMHbI UM YCTAHOBJIEHA NPAaBH/IbHAA CTPYKTYDA IEHH-
UHIIIHHA ¢ B-MakTaMHBIM UHKIOM. bnaroagaps rinybokoMy NOHHMAHHIO
B3aHMOCBA3H MeXY CTPYKTYPO#H H PeaKIHOHHOCNIOCOOHOCTBIO OH CMOT
cdopmynHpoBaTh coBMecTHO ¢ P. Xodmanom npasuia opGHTanbHOM
CHMMETPHHM NPHMEHHUTENbLHO K COrJIacOBAHHBLIM DeakuHsM, CAEAaB TeM
caMbiM QyHIAMEHTANbHBIA BKIAQ B XHMHIO. .

Hakoneu, Byasopa, XOTs ¥ He NUTaJ NPUCTPACTHA K NPENONABAHHUIO
B OOBIYHOM CMBICIIE ITOro Cj10Ba, OB/, TEM He MEHee, BbIAAIOIHUMCH
nexaroroM. Ero aMepHkaHCKHE H HHOCTDaHHbIE YYEHHKH BO3T1aBHIH
kadeopbl OpPraHUYEeCKOM XHMHH BO MHOTHX YHHUBEDCHTETaX, H, TaKMM
06pa3oM, OH CTalm HAYYHBIM OTLIOM MHOTHX H3BECTHBIX XHMMKOB.

Jluwreparypa. Barton D., Wasserman H, H. Tetrahedron, 1981, v. 37.

9, i‘anoremlpoaauue ¢ NOoCReayrOIHM ReruaporajorcHHpoBaHueM

Lenplo cHHTe3a ABAAETCA MNOAyYeHHMe 1,6-OKCHAOHMKIIONEKANMEHTae-
Ha, comepXalllero apoMaTH4eckylo cucTemy ¢ 10 x-3nektpoHamu. Cam
UMKIOOCKAaNeHTaeH HEH3BECTEH, MOCKOJIBKY Takas CTPYKTypa Owina Obr
CHIIBRO NecTabWIHINPpOBaHA CTEPHYECKHM OTTAJIKUBAaHHEM ABYX aTOMOB
BOJIOPOAa BHYTDH LHKIA B momoxenusx 1 u 6. KHCIODOAHBIR MOCTHK
yCTpaHfeT 3TO cTepudecKoe 3aTpyldHenue npH obpa3oBaHHH MJIOCKOTO
6onpmworo uukna Cio.’ .

CHHTE3 HaYHHAETCA C 3MOKCHAMPOBaHHA (MPH NoMowM HanbeH3o-
HOM KHCNOTBI) yrieBomopona, o0pa3yiolierocs np¥ OBOHHOM BoOcCCTa-
HoseHuH Hadranuna no bépyy. LleHrpanbuas aBoiHas cBasb Gonee pe-
aKUHOHHOCNIOCOOHA, NOCKOJIBKY OHa Oosiee Gorara 3/IEKTPOHAMH (TeTpa-
3aMelleHHas CTPYKTypa). Bropas cTagHs COCTOMT B NPHCOENHHEHUH
AIBYX Monekyn GpomMa, mpHYeM pacTBOpHTEeM, XKaKk H Ha IepBoM cTa-
MM, CITY>KHT xiopodopMm npu — 75 °C. TlonyyaeTcs cMeCb CTepPeoOH3o-
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MepoB, KOTOpYIO, He pasgendas, oOpabarmisaror mpem-OyTHnaToM Xa-
" mua B >bupe npu — 10 °C. Heruapo6pomuponanne (— 4HBr) naer xe-
71aeMoe COelHHEeHHe B BHAC apOMAaTHUYECKOro tayTomepa. Takas mocne-
NOBATENBHOCTh — [PHCOEAHHEHHE TAJIOTEHA, AeraloreHHpOBaHHE — SIB-
NACTCA KJIACCHYECKOM. ’

Jintepatypa. Vogel E., Biskup M., Pretzer W., Boll W, A. Angew. Chem. Int. Ed.
Engl., 1964, v. 3, p. 642.

10. Jernapora/ioreHHpoBaHMe, NO3BOAsIOLLEe
H36exaTL NMHMEPHIILMH

O6pa3oBaHHe OBOHHON 3THICHOBOM CBA3H NyTEM OTLUEIUIEHHA Mosie-
KYJIbl TaJIOT€HOBOMOPOAHON KHUCNOTH 06bI4io TpebyeT NpHCYTCTBHSA
CH/ILHOTO OCHOBaHHMs THIIA &JIKOTOJIATA, B YacTHOCTH, mpem-OyTHnaTa
KaJTHs.

B HEKOTOPLIX ciydyasXx NPHMEHEHUE TaKOro PeareHTa 3ampelieHo,
[MOCKONIBKY OHO MOrno Ob! NMPHBECTH K EHOJW3AIMH H, CJIENOBATENbLHO,
K 3NMMEPM3alMH aCHMMETPHUYECKOro LieHTpa. Toraa HCNosjp3yloT cia-
6oe ocHoBanue, kax npasuno, LiCl mnm coverauune LiBr — Li;CO; B
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auMeTungopMaMuie. DTOT anPOTOHHEBIN NONAPHEINA PAaCTBOPHUTENDL Clia-
60 conpBaTHpyeT aHHOHBI X ™), TeM caMblM CTHMYMHPYA HX OCHOBHbIE
cBoOlicTBA.

[~

Takum 06pa3oM, MOXKHO CYMTATh, YTO YKa3aHHAs peakius obnerua-
eTCA nyTeM OTINEIUIEHHS MPOTOHA OT YriepoAd, COCEAHEr0 ¢ aTOMOM,
cBsi3aHHBIM ¢ 6pomom. Obpasyiowniica xapbaHHoH paspspKaercs o Me-
xauuamy tana ElcB (cB — conps)KeHHOE OCHOB@HHE) C BbICBOOOXAEHH-
eM Br'™) B xavecTBe yxomsmieit rpynmsl.

Jlerko BuaeTh, 4To peakuusa tuna El, ununuupyemas BuicBoGoXxAe-
HHeM Opoma, Obu1a OBl KpaitHe 3aTpyAHHTENIBHA BCIEACTBHE EKTPO-
CTATUYECKOTO OTTAJIKMBAHHA MOJIOKHTENBHBIX 3apANOB Ha ABYX COCeEl-
HUX aToMmax yriaepoaa. [IpH OpoBeleHUH 3TOW peaxiyd oOpaTHTe Tak-
K€ BHHMaHME Ha CTEPEOXHMMYECKYIO CHUTYAUMIO B o-TIOJIOXKEHHH K
xapboHunpHON rpynme.

Jlureparypa. Corey E. J, Hortmann A. G. J. Am. Chem. Soc, 1965, v. 87, p. 5736.
Duzep JI., Puzep M. PearenTh ans opraHu4eckoro cunresa. B 5 r.: [lep.
¢ aWrn. — M.: Mup, 1970—1971.

11. CenexTuBHOCTEL NMPUA THAPOOOPHPOBAHHH

3Ta peakuMs HIET O4YeHb MSACKO; B Cliyuae NMpHcoeaMHeHHA GopaHa

« BH; x 3TuHmeny B rasopoit ¢a3se 3HTANbIHA AKTHBALMH COCTaBASET

2 + 3 kkan/Monb. TlepexoaHoe cocTosHue, oOpasyioueecs B npolecce

npeBpaleHus w-kommilekca 6GopaH—s3THneHn B opraHobopan H;B—
C:;Hs, conepxut cnmabo mehOpMHPOBAHHYIO MOIIEKYNY ITHIICHA.

10 3ak. 177
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" Bocrionb3yeMcs rpy6biM TpHOIHKEHHEM TEOPHH BO3IMYINEHMSA 1A
PaccCMOTPEHHA NpoGieMB! PErHOCEIEKTHBHOCTH NpH rHApobopHpoBaBKn
pa’IHYHBIM 06Pa3oM 3aMelleHHbIX O aroMaM | u 2 sTuneHos. Perno-
CeIeKTHBHOCTb — 3TO OTHOILLUCHHE BBIXOOOB NMPOAYKTOB, COACPXKAMX
cBa3anubIi 6op npu C(1) wm npa C(2). Ecnu rpy6o olleHHTE 3HEPTHIO
B3anmoneficTeHA Mexay Sopanom BH; (3a cuer ero Hukue#t BaxaHTHO#H
MOJexyIsSpHo#t opbHTans) B NPOX3IBONHBIM 3THIICHA (mo BepxHe#t 3aHA-
To# MONEKyNspHO# opbuTanu), TO 3Ta IHeprus Oyner nponoplmouam-
Ha NPHMEPHO KBanpaTy OTHOLIEHHS KO3pPHIMEHTOB c: /C? nns aro-
Mo C(1) u C(2) Ha Bepxme#t 3ausTolf opburanu onepuna. Huxke B Tab-
¥Ne TPEACTaBieHLl pACCYMTaHHbIE TakMM DNYyTeM 3HAYEHHA H
MOJy4eHHBIE JKCIIEPHMEHTANILHO [aHHble, MEXAY KOTOPbBIMH HMeEETCH
IOCTATOYHO XOpOllee COOTBETCTBHE, YTO MOATBEPKORET H OpPOHTAIBL-
HBI# KOHTPOJIb OaHHOR peaxuHH.

(C1/Cy)? PacucThbie DKCICPMMEHNTANB-
DaHHBIC HMC NaBHBIC
0,44/0,41 88:12 98:2
0,41/0,45 1:99 1:99
0,46/0,42 9: 4 9:1
0,37/0,38 ° 1:99 1:99
0,47/0,45 93:7 94:6
0,41/0,42 34:66 2:98

«MB1 BCE KOSMTO 3HaeM O PE3YILTATE K O TOM, YTO NPHBOMNT K 3TOMY pe3y/nbTary.

V Hac ecTh HEXOTOpOe NpeACTanieHse O pPe3ynbTate. Mu mo6HM KOHCTATHPOBATH

pe3ympTaThl. OMHAKO Y HAC HET HCTHHHOIO NPEACTAB/CHMA O TOM, KaKHM ITyTeM M5l
MBIC/ICHHO TPHXOMM X TOMY HJIH HHOMY 3aKTIONCHHION.

I'. Bowasp

[Bachelard G. aux Rencontres internationales de Genéve, 1952}
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IIpencTaBisieT MHTEPEC ¥ CTEPEOCENEKTHBHOCTL rUApOOOPHPORAHMS,
ocofeHHO B TeX CiyuasX, KOrAa HCAOMB3YIOT XHPAIbHbIE TEPHEHOBbIE
npou3sonHkie 6GOpaHOB THOA H300paKEeHHOro HUXKe H3IOMHHOKaMGeHu -
OopaHa.

Ero npumMeHeHHe MO3BOJIWIO NOJIYYMTH C XOpOUIEH 3HAHTHOCENIEK-
THBHOCTBIO CAEOYIOLIME NMPOAYKTHI: HcXons M3 6yreHna-2 E-kondurypa-
uMn S/R-oTHOLIeHME B ciiyuyae GyTaHona-2 okazanoch pasHbiM 87 :13,
a Hexoan u3 OyreHa-2 Z-KOHQHTYpaUHH TO K€ OTHOIIEHHE COCTaB/IANO
1:99. OTH 3KCcnepHMeHTaNbHLIE pE3Y/bTaThl YAOBJIETBOPHTENLHO CO-
[MACYIOTCA C pacueTaMH 3HEPrUH MEPEXOOHLIX COCTOAHMA B COOTBET-
CTBYIOLIMX  peakKuMAX, MNPOBEHEHHBIMH METOOOM  MOJIEKYIAPHBIX
op6uranei.

Jlurepartypa. (JKkcnepument) Masamune S., Moon B., Petersen K. J. S., Imai T. J. Am.
Chem. Soc., 1985, v. 107, p. 4549.
(Teopus) Egger M., Keese R. Helv. Chim. Acta, 1987, v. 70, pp. 1843—1854.

12. Hauano cHHTe3a 3a6BMpPOJA

OnbBUpon npeacTapiaseT coboit Cis-CeCKBUTEDNEH, WHTEPECHBIR B
CBA3M C TEM, YTO B HEM HapyILICHO MPAaBHIO NPUCOEIHHEHHs «TrOJ0Ba
K XBOCTY» HM3OINPEHOBLIX 3BeHbeB. CHHTE3 BonsMana HauHHAETCHa C Tep-
Muyecko#t curmarponHo#t {3,3]-neperpynnuposku KnsitdeHa c -mocneny-
IO1el 3amMTON 00pa3youierocs npu 3ToM QEHOIBLHOrO NMPOM3BOAHOTO
auragponupada (AI'TI).

Hanee oCyleCTBIAIOT THAPOOOPHPOBAHKE, KOTOPOE NIPHBOAMT K 06-
pa30oBaHMIO NEPBHYHOM CIMPTOBOM rpynnbl Ha KoHue lenu. CylmecTreH-
HBIMH [IOMOJIHUTEJIBHBIMH CTANHAMH ABJIAKOTCH BE MOCIENOBAaTEbHbIE
peakuuud BuTTHra, NO3BONAIONINE YINHHATD lieNnh H BBECTH TEPMHHAIIL-
Hblft OneHHOBLIA (parMenT.

10"
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Jlntepatypa. Bohlmann F., Kornig D. Chem. Ber., 1974, Bd. 107, S.1777.

13. Hosble 3nexTpodunbible PeareHThi

.

IIpHcoeHHeHHE CEPO- U 230TCOAEPAKALUMX FPYTINT

Ipumenenne comH Meepaeitna Me;O'*)BF{ ™’ axTuBupyeT peareHT
MeS—NMe;, no-suauMOMy, yTeM MeTHIHPOBaHHA a3oTa M oOpa3oBa-
HHSA YETBEPTHYHONU COTH aMMOHHSA, NpHYyeM obpasyrommiics TakuM oOpa-
30M 371eKTPODUI MOXKET MHHIMHPOBATH AdEg-peakumio NpHCOEOHHEHUA.
INo 3aBsepiueHity peakuuu (oOpa3zoBaHHe IPOOYKTA ¢ OOBIUHON anmu-ne-
PHILIAHAPHON CTepeoXHMHel) BaXXHO H30aBHTLCA 0T aMMOHHMEBOH rpyn-
nbl, 4TO6BI H36€xKaTh O6PaTHON peakuuu STUMUHUPOBaHHs o ['ogMmany.
3Ta Uesib AOCTHIaeTCA NyTeM B3aHMOAEHCTBHA C TPUMETHIAMHHOM, YTO
MO3BOJIAET YNANHTE AKTHBHPYIOWYIO METHILHYIO TpyINy, NPHCYTCTBHE
KOTOPO# Jajiee HeXeNaTeabHO. ‘
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Tpucoenunenne MeS—SMe$*’ B hopme, nanpuMep, TerpadTopobo-
paTa, MoeT B anmu-koHurypauun. Janee ocraeTcs NUILL YAATHTD HEH-
TPATBHYK) MONEKYNY AUMeTHICynbduaa (——SMeﬁ” — MIpexKpacHas yxo-
OJAllas rpynna). 3To MOXKHO CAeNaTh WM BHYTPHMOJIEKYASpHO ¢ obpa-
30BaHHEM TPEX3BEHHOIO 3NMUCYNb(OHUA-KATHOHA, W/IH B MPHUCYTCTBHH
nykneodpuna Nu:

TMonyueHHBI® TakuM NyTeM 3NHCYJILGOOHHMA-HOH pearupyer ¢ TpHMe-
THJIAMHHOM C OOpa3oBaHHEM H306pa)KeHHOTO HMXKe MpOAyKTa. JOmH-
CyNbGOHMIA-HOH MOXHO PAacKPBITh TakXe ¢ -MOMOILIBIO JUMETHICYNb(H-
Aa, YTO NPHBOOHT B MPHCYTCTBHH TPHMETHNIAMHHA K TAaKOMY Xe€ pe-
3yIbTATY.
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INpuBeneM npuMep HCNONL30BaHHA 3TOro oduero noaxoxa. [Ipuco-
ennuenne MeS—SMel*) X LHKIOreKceHy NaeT NPOMEXYTOUHBIA 3MH-
cynbdOoHRii-HOH, KOTODBIA He BpIxENAOT. OH cpa3y Xe pearupyer ¢ Om-
METWICYNIB(HOKCHAOM, SBASIOWIMMCA OQHOBPEMEHHO M PacTBOPHTENIEM,
H Hykneopunom. O6paborka 3TOro agaykTa CHIBHBIM H O0BEMHMCTBHIM
OCHOBaHHeM (4TO PAaBHO3HAYHO cabomy HyxeodHay) MO3BONLET NOIY-

®,-CH
HIC (B CHy os{ CHJ
3
@ + | BFY  ——»
/ s -~
vy (H30), SO SCHy

0,

@
SCHy
YHThH UHK/IOTEKCAHOH, B MOJIEKY/Ie KOTOPOrO MO COCEACTBY ¢ KapOOHMIIb-

Ho# uMeetrcA rpynna SCH;. DTa nHTepecHas peaxuus ABOHHON QyHKum-
OHAJIM3ALMH NPOBOMMTCA YKAa3aHHBIM CriocoboM Oe3 3aTpyaHeHuit.

Jiuteparypa. Trost B. M., Shibata T., Martin S. J. J. Am. Chem. Soc., 1982, v, 104,
pp. 3228—3230.
Caserio M. C, Kim J. K. J. Am. Chem. Soc., 1982, v. 104, pp. 3231—3233.

IIpHcoeanHenne TeTpaxiopuaa Tesypa

B3auMmopeiicTBie ogHoro sxsuBanedta TeCly ¢ onehpuHoM npuBOIMT
K 00pa3oBaHHIO MPOAYKTA MPHCOeNHHERUA No npasuiy MapKoBHHKOBa
CO CTEPEOXHMMYECKOR CUH-KOH(DUrypauueit. Peakiiusi HaeTr B NpHCYTCT-
BHH HHTHOHMTOPOB CBOOOMMBIX DAIHKANIOB.

CL

/T o+ TeClg e, R)\/TCC‘J
R

.

Korna npu aBOHHOR I>THIIEHOBON CBA3M B a/UVIWIBLHOM MOJIOXKEHHA
uMeeTca crnoXxxo3bupHas rpynna, npucoenunenve TeCly ocymectrnnser-
CA ¢ MHrpamMef 3TOR rpynnel HIM [0 COraCOBAHHOMY MeXaHHU3IMYy
(BepXHAs peakuus Ha CXEME), WJIH TI0 HOHHOMY MEXaHU3MY B [BE CTalHMW
(HWKHSAA DEaKiMs). ‘
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U3 obpazoeasiuuxca NpoOAyKTOB MNOCNe yAajleHHs Tewiypa ¢ Mo-
MOLIBIO HHKeNA PeHess MOXXHO MONYYHTH 3MOKCHA MO Sn2-peakudu (pe-
akuna Jlap3ana). Huke Ha cxeme NpeacTasaeH KOPOTKuit u abdekTus-
Hblli cnoco® cunrte3a 2S,3S-mpanc-2,3-3nokcHOyTaHa ¢ Xopolledl 3HaH-
THOMEPHOH CEIEKTHBHOCTLIO.

o]
O CPh Og Ph
cl TeCly _Mi o . O,
Penest A
R R

Jlureparypa. Bdckvall J. E. et al. ). drg. Chem., 1983, v. 48, p. 3918.
Engman L. J. Am. Chem. Soc, 1984, v. 106, pp. 3977—3984.
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MNEPErPYNNUPOBKU OYHKLUMUOHANBHBLIX MPYNM.
NPEBPAIEHWUE KAPBEOHWNbHbIX COEAUHEHWA
B ONE®UHbLI NO PEAKUWU BUTTUTA

1. KoHTpob cTepeoXMMHMH MPOAYKTA

PaccMOTpUM OOHMH U3 MEXaHM3MOB, MpenioXeHHbl# becTMaHOM
(yuuBepcuTeT 3pnanreHa). [IoMHMO TOro 4TO 3TOT MEXaHH3M NIPaBAO-
nomoben, y Hero €CTh elle ¥ TO NPEHMYIIEeCTBO, YTO OH MO3BOMAET IO-
HATb QaKTOpBI, ONpPEAENAIOLIME CENIEKTHBHOE 00pa3oBanune yuc-(Z)- uiu
mpanc-(E)-u3omepa oneduHa.

O6a naprHepa peakuMd — KapOOHHNBHAas TIpYNIla ® peareHT
BurtHra — npeiactaBneHsl B BHAe rHOpuaoB aAsyx ¢opM: ¢opmsl c
OBONHOR CBA3BIO H 0e3 pasneneHHs 3apsanoB M AHNONBHON Gopmbl. B-
HAYaIBHOM COCTOSHHH NPEONOYTHTENbHA KOHQUIypalHs «BaJIETOM» 3a
CYET INEKTPOCTATHYECKOTO npurmlceuml MeX[y OTPHUATENbHbIM MOMIO-
coOM xap60}mnbnoﬁ rpynnel O™ H NONOKHTEILHLIM TOMIOCOM PeareH-
ta Burtra P*) u, Ha060pOT, MeXAy NONOXHTENIBHBIM MOTIOCOM Kap-
OonwnbHoM rpynmel (C) M oTpMuaTebHBIM — peareHTa Buttura (C).

R R
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R3P =C e~ R3P - \
H M
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Peakuus 3anyckaeTcs npH HyKieoOwIbHOH aTakxe mo KapSOHHNLHOM
rpynne xapOaRHOHHBIM MOJIOCOM peareHTa BuTTHra, IpHYEM B COOT-
BETCTBHH ¢ TNpasBWIaMK TaKoro ponaa B3aumogelicteuilt (:Nu, C=0)
yroj aTaku coctaBnser 107°.

VriepoaHbii aToM KapGaHHOHA CBA3BIBACT TPH TPYMNbI: TPHAl-
KWIbHY0, Wi Tpudennndochunonyio (o6beMUcTas rpymnma), MeHee
rpoMo3akylo rpyomy R' u manenpkuit 3amecturens H. IMockonexy B
NEPEXOMHOM COCTOSHHM HOBaA cBA3b C—C yxXXe uacTHUYHO oOpa3oBaHa,
CHCTEMa MPHHAMAET CKOLUEHHYIO KOH(OpMaIHio, B KOTOPOH rpoMo3[l-
kuii 3amecturens R;P xapbanuona nomeruaercs nmoa yriiom 180° (au-
Mu-NepUIINIaHapHO) K ob6beMHCTOMY 3amecTHTemo R? xapGouunbHOM
TPYIIIIBI.

ITpoMexXyTOYHOE COEHHEHHE C MOJOXHTENLHBIM 3apAloM Ha doc-
¢dope u oTpunaTensHbIM Ha Kuciopoae (GeTadH) He yaanock BHIAEIHTH
naxe npu —78 °C. OHO TYT Xe HHKIH3YETCA: IIEKTPOCTATHUECKOE B3a-
umozneitcteue Mexay P*) u O unaynupyer o6pasoBaHHe BBICOKO3-
HepreTHyeckoit docdop-xkucnopogHok cBsA3M, yro cnocobcTByeT crabu-
nu3amMu cucteMbl. OOGpa3oBaBLUHMCS TAKHM NyTE€M YeThbIpeX4/IEHHBbIH
unkn (okcadocderan) conepxut rpynnei R! 1 R? B ToMm e nonympo-
CTPAHCTBeE, T. €. HMEET YUC-KOHPUrypaluH1o. DTo HMEET KIIKOYEBOe 3IHa-
YeHHEe VIS OajibHERIlero pa3BHTHA COOBITHH.

4
Q\\ I /P1
et ~~H
O— -\‘?2
N

Ianee neiicrsue paszsepThiBaercs Ha dochope. UssecTHO, yTO A
NEHTaKOOPAMHALUMOHHBIX COENMHEHHH XapaKTepHa CTPYKTYpa TPHIo-
HajipHOM OUNMUpaMHAb! (HanpHMep, NEHTaKOOPAHHALHOHHLIN yriiepoa B
MEPEXOMHOM COCTOAHHH Sy2-peakliHii WK IPH Balbl€HOBCKOM oOpalle-
HUH koHpurypanuu). JAns TpuroHanbHOH OMmMpamMuabl MeHBILUEH 3Hep-
rueit obnagaeT KOH(MOPMauUMA, B KOTOPO# aKUEeNTOPHBIE IPYNNLI HAXO-
OATCH B ee BepmmHax (a). CeA3m, HanpaBjieHHbIe OT LEHTPA K BEpIIH-
HaM OunupamMuibl, caMble ANHHHBIE, NPHYEM B LEHTPe MoMeIlaeTcA
docoop. .

C Oopyro#t CTOPOHBI, NOCKOJIbKY aNHKaNLHbIE CBA3H MMEIOT HauboJib-
WYX IIMHY, HMEHHO OHH Jierye Bcero o0pa3sylorcs u paspeiBaiorca. Co
CTOPOHBI OJJHOM M3 BEPLUIMH HMEeT MeCTO MOAXOox Hykjieoduna H yaane-
HHe Hykieodyra, YTO, eCTECTBEHHO, CHOBa HamoMHHaeT SN2-peakLHio.
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Huxe noka’zaHa TpHroHanbHO-OHMAPaMHOAJILHAA CTPYKTYpa MEPEXOn-
HOro cocTosHHA B Sy2-peakumu Mexay HO(™? u CH;Cl

T 7+

L

FeL

- -

Hrak, Bo3Bpalaschk Kk HaliHM OapaHaM, oTMeTHM, 4T0 okcadocde-
TaHOBBIA HKIT MOXET PAcKpPHIThCA C MOCHEAYIOIUHM OTLLUEIUIEHHEM OJie:
$HHA TOMBKO B TOM CNydde, KOTAa TPHrOHANbHAA OMIMpaMHoa npensa-
PHTENILHO nNpeTepiiefia NCEBAOBPAINEHHE ), NPH KOTOPOM CBA3IAHHBIN C
R’ yrnepon nepemecTwics K BepiuHe. B xole Takoro rceBAOBpAaLIEHHS
(MM NEPeCTAHOBOYHON M3IOMEPHH), IPH KOTOPOM /IBe anHKalbHBIC (BEp-
[UMHHBIE) rpynnsl A OOMEHHBAIOTCA HA JBEe U3 TPEX 3KBATOPHAIIbHBIX
rpynn (E), TpeThbs 3KBaTOpDHA/IbHAA, HIH ONOpHasA, TPyNNa OCTaeTcs Ha
CBOEM MecTe. YTO/ MEXAY ABYMS ODYTHMH JKBATODHATBHBIME rpynna-
Mu MeHseTca co 120 Ha 180°, Toraa kak yron Mexay ABYMSA BEDILIMHHBI-
MH IpynnaMH MeHACTCA B oOpaTHOM Hanpamnenmn co 180 wa 120°.
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INocne packpeiTHa okcadocderana, AecTaGHIHINPOBAHHOIO TICEB-
NOBpallicHHEM, BHOBb OOpa3oBaBuimiica 6eTauH cCOOEPKHT 3aMECTHTEIH
R! 1 R? Bce B TOM Xe€ yuc-moNoxeHud. [anee myrem OTIHENNEHHA
uype3BBIYaitHO yCTOMYMBOMN HEHTpanNbHON MOJIEKYBI TPHANKMII- HIH TDH-
apundochunoxcuna obpasyercs onedpuH, a ABa HECBAIBIBAIOWIHX IJIeK-
TpoHa KapOauHoHa cMelaloTcA ¢ oOpa3oBanHeM 7-CBA3H oneduna. Ta-
KHM 0o0Opa3oM CenekTHBHO monyuaercst yuc-onedus mo kpalidedi mepe B
TEX clyyafX, KOrfa MpolecC OCYLIECTBIAETCH B YCIOBHAX KHHETHYECKO-
ro KoHTpona (ObicTpas peaknMs NPH HU3KHX TEMIEPATypax).

B obwmem cayuae mparc-oireHH YCTOHYHBEE, CNIENOBaTENBHO, B YC-
JIOBHAX TEPMOIMHAMHYECKOTO KOHTPONS, T. €. NPH MIHTEILHOM NpoTe-
KaHMY peaKkUHH TIPH IOBBILIEHHBIX TEMIIEpATYpPaX, NPEANOYTHTENbHEE
~ obpasoBanne mpaHc-u3oMepa. ,

B obimem ciyuae nce dakTopsi, cnocoOCTRYIOUME YBENHYEHHIO Bpe-
MEHHM XH3HH (cTabOHnm3anuu) yuc-6eramHa, HalOT €My BO3MOXHOCTH
NPUATH K DABHOBECHIO C MPAHC-GeTAaHHOM.

L3
R 1
R\ ‘l’ '? H
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R m— P'-.—-_‘/ Rg
*R
H
L ~

K takxuM ¢akTopaM OTHOCATCA

1) npoToHHBIE PACTBOPHTENH, CTAOHAM3UPYIOUIKHE KapGaHHOH 3a cyYeT
06pa3oBaHHA BOZOPOOHBIX CBA3el;

2) HaslHuMe aKUenTOpHOro 3aMecTuTens R!, crabunmsupylowero xap-
Gaunon (R! = CN, COOR, apwi, BHHHN);

3) HenonsApHble PAaCTBOPHMTENH C HH3IKOM INMAIEKTPHUECKON nNpoHMnae-
MQCTbIO, B KOTODBIX GeTaHH MOXET CTaGHIH3HpOBAThCA 3a CYeT

- 3NEKTPOCTATHHECKHX B3aHMONCHCTBHH;

4) pobGaBxu °* coself, mNOBBUNANIUAE HOHHYIO CHIY, HanpHMep
Li‘*’BPh{~’;

5) noHopHBIE 3aMecTHTEeNH, CcTAGWIM3HPYIOLIHE NOJOXKHTENLHBIA 3a-
pan Ha gocpope, nanpumep PR (rme R — ankun), PO(OR);;

6) u3bBITOK OCHOBaHMs BpeHcTena, HeoOxomumbift ans oOpasopauus
peareita BuTTHra.
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M naobopor, nwodsie GakTOpLI, YMEHbIIAIONINE BpeMA XH3HH (CTa-
OMIIBHOCTB) Yuc-GeTauHa, CHOCOOCTBYIOT CEJIEKTHBHOMY 06pa3oBaHHIO
yuc-onedpuHa, a MMEHHO:

7) anpoTOHHBIHf PacTBOPHTEND; .

8) moHopHbIE 3aMecTHTENH R'! (aIKHAbLHBIE H AIKOKCHIIBHBIE);

9) anpoTOHHbIe MONSAPHbIE PACTBOPHTENM C OONBLIIMMH IH3NEKTDHYE-
CKMMH NPOHHLIAEMOCTAMH, CNOCOGCTBYIOIIMMH OC/Nab/IeHHIO BHYT-
PHMOJIEKYJIAPHON 3/IEKTPOCTATHUECKON CTaOHIU3aUMu Gerauna,

10) pacTBOPUTENH B OTCYTCTBHE N00aBOK coel;

11) 3nexTpodunbHble aToMbl dochopa: P(n-C5H4Cl)§+’, PPh{*’;

12) pacTBOpBI, colepXxalye ocHOBaHHMA JIblonca (I"’, aMWHBI), MATKO
planMoaeicrayolie ¢ GochoHHEBBIM KaTHOHOM.

Jluteparypa. Bestmann H. J. Pure Appl. Chem., 1979, v. 51, p. 515.

2. BapuaHT peakiy¥ BUTTMra B OTCYTCTBHE E€HONM3ALIMM

Abaeruabl SBASIOTCA NPEKPACHBIMH CyOcTpaTaMH O NPOBEICHHSA
peakuMH BHTTHra, mOCKOJBKY OHHM OBICTPO DearHpyiOT HaXe IpHU
—78 °C (upu TeMmepaType OXJaXIAalOLIEA CMECH alleTOHa C CyXHM
mpaoM). KeTOHLI pearHpytoT MeajicHHee, B pPe3y/IbTare 4Yero MoryT 3a-
TParuBaThca COceAHHE ¢ KapOOHUNLHON rpynnoi eHoMH3yeMble HEHTDbI;
yrnepojHas 4acTh peareHtra ButTura npencrasnaser coboit ocHoBaHue,
KOTOpO€ MOXET HHAYLUMPOBaTh oOpalleHde KOH(HUrypauus (3nHMepH3a-
LIMI0) OOHOIO H3 3THX -aTOMOB yriepona. Bo3MOXHOCTL 3mHMepH3a-
UMM COCTaBJACT OJHO M3 OrpaHHYCHHM MNpPU TIDOBENEHHHM peaKIHH
Burrura.

o
R
® A ‘
Ph P-CH?_

Hdna peweHns npobnemsl Me'mnenupoaanm KapOOHWIBHBIX MPOH3-
BOOHBIX OBLIO NpPENNOXEHO HCIONb30BaTh PpEaKTHB, COAEPKALLMH
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Zn — CH;Br; — TiCl,. IIpuBenenabiii HHXXe IIpUMep NpeBpalneHus (+ )-
H30MEHTOHA B COOTBETCTBYIONIMN yrieBoOOPOd C COXpaHEHHEM KOH(pH-
rypauin u3onponunbHolt menu npu C(2) OCYILECTBAAETCK NPH KOMHAT-
HO#t TemmepaType C BeIXOOOM 89%.

2n- CH Br —TlC\.
Tl —CH,CL,

Jlurepatypa. Sowerby R. L., Coates R. M. J. Am. Chem. Soc, 1972, v. 94, p. 4758.
Lombardo L. Tetrahedron Lett., 1982, v. 23, p. 4293; Org. Synth., 1987,
v. 65, pp. 81—87.

3. IlpomuiiiieHnHble TIPHMEHEHHA PeAKIH Bwn‘ura

B dapmanepTHdecko#f NPOMBINUIEHHOCTH DeakmMio BHTTHra HCnomnb-
3YIOT IUIA MOJIYYEHHA KaPOTHHOHIOB, KOTODbi€ HAXOHAT NPHMEHEHHE,
B YaCTHOCTH, B NPOQHIAKTHKE H JIeUCHHH PaKka 3IHTENHANBLHBIX TKaHell,
HanpHMep, paka MOYEBOro MNy3bIpA.

Cxema npouecca, Hcmonb3yemoro ¢upmolt «Xodhman—JIg Pou»,
BKJIIOYACT B3aHMOACHCTBHE ABYX MOJICKYJI DETHHANA, OJHA H3 KOTOPBIX
OGeperca B ¢opmMme anmiersna, a APYryio NPEABAaDHTEABHO NEPEBOJAAT B
wmn ¢ochopa. Peakuus BHTTHra MeXxay peTHHAIEM H PCTHHHIHACH-
TpudpernndocpopaHoM aaet S-KapoTHH U TpubeHHNDOCOHHOKCHA ¢ BBI-
xogoM Oonee 80%.

. ) T
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3TOT NPOMBINNIEHHLIN cnocob nonyvyenus S-KApOTHHA B OEHCTBH-
TeJIbHOCTH OCHOBAH Ha MCNONbL3OBAHMH ABYX MOJIEKYJI DeTHHHIIHICHTDH-
thenundochopana. JononHUTENBHAA CTagUsl COCTOMT B MPEBPAILEHHH
OIHOM M3 HHX B PETHHAAb NYTEM OKHCIHTENBHOro paculelienus ¢ocdo-
paHa Boxo#f, HaceiieHHOR kHcimopoaoM. OOpa3zoBaBluMiics TaKHM My-
TE€M PpETHHAaIb NPHCOENMHAETCH in situ Kk dochopany no peakuuu
BurTHra.

AHaNIOruyHaa peakuMs NO3BOMAET NONYUMTH aHeTaT BUTAMHHA A
nyTeM B3aHMoleicTBad Mexay dbochopanom npa Cis H «,S-HEHACHI-
weHHpIM anbaernaiom npu Cs (xomnauus BASF; 600 T BuTamuHa A B
roa!)

Jiureparypa. Pommer H., Thieme P. C. Topics in Current Chem., 1983, v. 109,
pp. 165—188.

4. Ewe oaHOo NpoMbILLIEHHOEe NpPHMeHeHWe peakuMn BHTTHMra

Koxpencanua auanpaoernaa ¢ AByMa Mojekyiaamu ¢ocdoHara
Ar—CH;—P(OCH;): B ochoBHoO¥f cpene ¢ obpa3osanneM unuzos $oc-
tbopa maer mH3006paKeHHBIA HMXKE TPULMKIHYECKME IHHMTDHI. IDTOT
mpanc-cTUb0eH, H3IBECTHBIA NOO KOMMEpUYECKHM Ha3lBaHHEM «Ilasulia-
HU OpunMadToBbii Batic RS» sBasercs dnyopeciileHTHBIM KpacHTe-
7ieM, KOTOPBI# CNy)XHMT B KauecTBe OTOenuBaTens npH crupke. Komna-
Hua BASF npoH3BOOHT €ro B KOJHYECTBE OKONG 50 KT B roa.

o H
o -+ [# C
cnz—-}!(ocu:,)2 H/ \o

5. Cunrtes depomonos

Peakumio BUTTHra B nocnegHee BpeMs 4acTO HCHOJb30BAIM IJIA IO~
ny4yeHda ¢epomoHoB. Huke npencrasiaeH cHHTE3 MynbTHOHIECHA. DTOT
TPHEH SBJIAETCA NONOBBIM aTTPAKTAHTOM Y MHOTHX BHIOB BOAOpOCHei.
Myxckue ramersl Cutleria multifida moryr mneith no 20 4, wtobsi -
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\
‘BCTPETHTh XEHCKYI0 raMeTy, HCIYCKAIoNlyi0 Cpedd NPOYHX BELIECTB
MYILTHOUAHH. /

CHHTE3 HaYMHAIOT HCXOAs M3 JHLUMKNONEHTAJHEHA, X KOTOPOMY
NPHCOEOUHAIOT YKBHBAIEHT OHMXJIOPKeTeHa. YeThIpexwWIeHHbIH UMK pac-
KDbIBaeTCH oA aeficTBMEM OCHOBaHHMA. [lanee B HECKONBLKO CTanuii mo-
NIy4aioT JIaKTOH (BHYTpeHHHH cnoxHbi#t 3¢up). BoccTanoBnenne kapbo-
HHJIbLHOM rpynnsl ouKM300yTHNAMIOMHHHEM ([IBA) DaeT TPHMUHKIHYECKHH
anpIerun. '

TPHUAKIHYECKHN aNbaerul Aajee BCTynaeT B peakuuro BurTHra (a),
YTO MO3BOMAET BBECTH B monoxenne Cq HEHACHILEHHYIO GOKOBYIO LMD,
3dTeM CHHPT PACHIEIUIAIOT TakHM 006pa3oM, 4TOOGb! NONYYHTH HYXKHbIN
snaHTHoMep. [Tocnenuuii moasepraloT nuponu3y (perpopeakuus Hunn-
ca—AJblepa), YTO AaeT NEPBHYHBIA OAHCHOBBIN CIIMPT, OKHCIIEHHE KO-

ﬂz C=Cz0
0 ’
H
Z
———-’ /
COOH ’ \
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TOPOro auuMKiIorekxcuwikapbomuumuaoM (LK) npHBOAMT K anbaeruay,
H, HaKOHel, ellle OAHA peakuus Buttura (6) maer MynbTHHIEH.

Taxas nocneaoBaTeNnbHOCT, PEAKUMHA ABACTCA NPHMEPOM CTEPEOXH-
MHYECKOTO KOHTDPOJS, Tak KaK YuUC-PAcIosoxeHHe OOKOBBIX Lenel B
MyIbTHGHAEHE OCYIIECTBAAETCA 3a cueT [27 + 2« JuMKIOnpHCOeMHHEHUs
BHXJIOPKETEHA N0 OAHOW M3 HBONHLIX THJICHOBBIX CBA3CH AHMIHKIIONEH-
TallMeHa, fABJflowlerocs OMenoM Junsca—Anbaepa.

MNMopa3surenbHa OHoNOrMYecKas aKTHBHOCTL MYJAbTH(HIOEHA, B KOH-
ueHTpauHu 6,5-10° > M HHOYHMpYIOLIEro IBHXKEHHE MYXKCKMX TaMer
Cutleria, T. e. ana CTHMYJISUAH TaMeThl JOCTaTOYHO OT OAHOM HO Oecs-
TH MOJIEKYNn MyabTH(HAEHA!

Jlureparypa. Boland W., Jaenicke L. J. Org. Chem., 1979, v. 44, p. 4819.
Boland W., Jakoby K., Jaenicke L., Miiller D. G. Z. Naturforsch., 1981,

Bd. C36, S. 262.
Jaenicke L., Boland W. Angew. Chem. Int. Ed. Engl, 1982, v.2i,
pp. 643—710.

6. Jpyroit cuute3s ¢epoMoHa no peaxuud BuTTHra

Humxe B pamke mokasaHa cTpykTypa depomoHa Lymantria dispar.
2TO HACEKOMOE OMYyCTOWAET jieca H QPYKTOBbIE Calbl, NOCKOJBLKY JIH-
YHHKH NUTAIOTCA NMCThAMM AepeBheB. Camiibl 00HApY)XHBAIOT (EPOMOH,
HGIYCKAaeMbIH >KEHCKHMH 0cob6aMHn, B KoHueHTpamuu 107 'Cr/mn —
peub uaet o (7R,8S)-(+)-7,8-anokcH-2-MeTHNOKTaneKane. [Ipyroi 3HaH-
THOMED He oOnanaer GHOIOrHYecKOM aKTHBHOCTBIO NaXKe B KOHUEHTDA-
UHH Ha INeCTh NOPAAKOB Goree BBICOKOM.

(CHLCH—(CH,)” ] ‘ ~(CH)gCHy
s
+  C—H)y—cn,
H

o
Ve OBt + LiWICH, —{CHL)g—CHy

Br CH,—(CHylg—CHy

*)
(CHy),CH = (CHylg — CHy~ PP,

O/

(CHy},CH—(CH,);—CH,Br

I~
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IlpocTolf cHHTe3 pauneMHueckoli CMECH OCYLHEeCTBIAIOT HMCXOAA U3
npenIecCTBEHHHKOB, CoAepXauux He Oonee 10 aToMoB yriaepoaa U sB-
SIIOUIHMXCA KOMMEpUYECKH AOCTYNHBIMH npoaykramu. KiouyeBolt craam-
cit ABNAEeTCA peakuMs BurTHra ¢ o6pa3zoBaHHEM yUC-3THIICHOBON CBA3M,
KOTODYIO Aajiee OCTAeTCH INOKCHIUPOBATh (delicTBHEM M-XNOpHAAOeH-
30HHOH KHMCIIOTBI) H MONYYHTh CMECh PHAHTHOMEDOB.

TpudenundochuH NoMyyaroT HCXOAA H3 COOTBETCTBYIOIIETOo OPOMH-
oa. Yro KacaeTcs anbierHaHOM Tpynnbl B NON0XeHHH C;;, ee MOXHO
MOJIYYUTHh NMyTEM JMTHEBOH KoHIeHcaumd no Cio ¢ 3THAGOPMHATOM,
pHYeM JIHTHHDPYIOLIMA peareHT NOJIy4aloT NyTeM MeTannnposauun H-
AenunIopoMHAa.

11 3ak. 177
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NEPErPYNNNPOBKN

1. O6pa3zoBanue HHKNI06yTeHa

VICXOIHBIM BEIIECTBOM JUIfl MONYYEHHA UHMKIOOYTEHA CIYXKHT KOM-
MepYeCKH AJOCTYNHLIH B Hexoporoi# uuionpounnkapouaon. Ha nepsoit
CTaMH 3TOro HECNHOXKHOrO CHMTE3a €ro MPEeBpallaloT B UHKIOOYyTaHON
(pa3bapnennas conaHas KuHciaoTa npu 100 °C).

e 1"

/ OH OTs

D —_—
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H
H H
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INpespamiende HHULMHPYETCA NPOTOHMPOBAHHEM CIMPTOBOM IpyI-
nul. Ob6pa3oBaBlieecss TaKHM NYTEM OCHOBaHHE, CONPS)KEHHOE C LMKIIO-
OyTunkapOHHONOM, OTILEIUIAET MONEKYJTY Boabl. B pesyneTaTe Murpa-
uMH cBa3d C—C B uMKNIe, AHTHNAPANENbLHON pa30pPBaHHOM CBA3M
C—O, umkn yBenMuuBaeTca H 06pasyeTcsi BTODHHHBIH LUHKIOGYTHIDL-
HbIlt XapbOKaTHOH, XOTOpbLIH 3aXBaTHIBAETCHA MONEKYNO# BOHBI W Laer
NMOCNe AEeNPOTOHHPOBAHHA LMKIOOyTaHON.

BTopas peaxuus npenctasnser coboft 3trepudukanHio UHKI00yTaHO-
na (TO3WIXJIOPHIAOM B IIHPHAWHOBOM PAacTBODPE), NMO3BOJNAKOUIAA BBECTH
B MOJIEKYly Xopoluyio yxoasmyio rpynny. Obpa3zosaBuikiics npH 3ToM
TO3IMNAT NOA AeficTBHEM OCHOBAHHA (mpem-OyTHNATA Kaud B8 OHMe-
Twicynbdokcuae npu 70 °C) BcTYnmaeT B TPETHKO peakUHIo, KoTopas
nprBoAXT K oTwerienuio TSOH u obpasoBanuio nuxiobyreHa ¢ cym-
MapHbIM BBIXOAOM OKONO 45%.

Jlureparypa. Salaiim J., Fadel A. Org. Synth., 1985, v. 64, pp. 50—55.

2. 1,2-Murpaims

Cpenn npoaoyKTOB OXHOR M TON Xe peakuuM MOMXKHO BCTPETHTH H
O)KHIAaeMble COEOHHEHHMsS, H MPOAYKTHI MX meperpynnupoBku. Ba pyc-
CKHX XHMMKa, obpaGarbipast B 1903 r. uHKNO6YTHNKAPDOHHHIAMHH a30-
THeTolf kucnoTof HNO; B BOGHOM pacTBOpe, coOpann yerhipe yka3aH-
HBIX HHDKE npoaykta. OTMETHM, YTO TaKOe JKe COOTHOLUCHHE NPOAYK-
TOB MONYYAETCH H HCXOHA H3 LHKIONEHTHNAMHHA, OTKyZa C/leayerT, YTo
B 3TOM ciyuae 06pa3yloTca aHAIOrHYHbIE NPOMEXYTOYHbIE COSAHHCHHS
Kap6OKaTHOHHOTO XapakTepa. JTa PeakuMs M3BECTHA KaK Meperpynnu-
poBka [lembaHoBa. IlepBas ee cragusd — OHA30THPOBaHHE aMHHA
RNH; — RN{*,

<>—-cu,—m4, — O—CHQOH + &cnz
o, O
+ +

JInrepatypa. Jemvanoe P., JIyunwuxoe M. JKypHan pycckoro $u3Mxo-XWMHYecKoro ob-
mectsa, 1903, T. 35, ¢. 26. .

O6pabotka M300pakeHHOTO HH)KE UHKKIOreKcaaHeHoHa S0%-Hoil
CcepHO#t KHCIOTOH AaeT TpexiaMemeHHbIH ¢peHon. Mexasuim 3Tol peax-

LHH, NO-BHAHUMOMY, BK/IIOYAeT MPOTOHHPOBaHye KHCNopoaa KapboHuns-
11 -
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HoOi rpymnmst. Ha aromMax yrjiepona B TPeTbEM M IIECTOM MNOJOXKEHUH
BO3HHKaeT AeUUHMT INEKTPOHOB. B pe3lynpTaTe MHIpauMH CAOXKHOI-
(HupHO} rpynnbl BO3HHKAeT TPeTHYHBIN NBaXKAb! AJUTHNBLHBIA KapGoka-
THOH. MHrpanus OCyIIeCTBISETCA PETHOCENIEKTHBHO K YIJIepooy B mO-
JIOXKEHMH 5, cTepuuecku DoNiee JOCTYNMHOMY, YEM YTIEpOd B NOMOXEHHH
3. Ocraercs TONBLKO CHATH 3aps] ¢ BOHHKAIOIErO MPH MHIPALMH Kap-
OoxkaTHOHA NyTeM yAaleHus NPOTOHA.

o OoH
(. —
) £100C

/ YCOOE4
H
t+) ~ . OH
{o
—_—
He-
- ¥cooet Et0OC .

Jlurepatypa. Plieninger H., Arnold L., Hoffmann W. Chem. Ber. 1968, Bd. 101, S. 981.

3. Coxpaluende UMKIa nyreM o6paGoTkm onediHOB
TPHHHUTPATOM TAJLIMH

Peakuust oCyIUeCTBIISETCA B OYeHb MATKHX YCJIOBHAX C NMOpPa3sHTENb-
HOM JIerKOCTBIO; TaK, HampuMep, ecnu o6paboTaTh UMKIOTEKCEH TPH-
HHTPaTOM TALINA B METAHONE NPH KOMHATHOM TeMmmepaType (B Tede-
HHe BCero OQHOM MHHYTBI!) H 3aTeM NPOTHAPONH3OBAThH NpoAykT I M
cepHOM KuMCOTOR (MATH MHHYT!), TO MOJiyvaeTcs OUKIONCHTaHKapOox-
canbAern ¢ IpeKpacHbIM BbIXoaoM (85%). BepoaTHBIH MeXaHH3M CO-
CTOMT B TOM, YTO 3a MpHcOenHHeHHe iekTpoduna TI** no mBoHHOH
THJICHOBOM CBSI3M CJleyeT aTaxa PacTBOpHTENEM (B awmu-Kouburypa-
1HH) MO 3TOMYy OHHeBOMY MOHY. [locie ymaneHus meranna obpasyercs
BTODHYHBIH KaTHOH, KOTODBIN cTaOUIH3HpyeTcs myTem l,2-MHrpaiMu
¢z C—C no Bardepy—Meepseitny. Ilpu 3ToM 06pasyercs HOBBIH
BTODHYHBIH KapOOKaTHOH, emie Oonee cTaOHIIN3HMPOBAHHBIN 3a CYeT Oe-
JIOKAIM3AaIMHM HECBA3BIBAIOLUKX 3JIEKTPOHHBIX map Ha rerepoarome. B
3TOM M 3aKIIOYaeTCR OBHXKYLIAA CHJIA TAaKOro COKpaiteHHsa uukia. Ho-
Bbilfi KATHOHHBIM NPOMEXYTOUHBIR NPOAYKT NOCNE HYKICOPHIBHOTO
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NMPUCOEAMHERHA BTOPOW MOJIEKY/Tbl PACTBOPHUTENS U NEIPOTOHUPOBAHMS
JaeT auerasb, KHCAOTHBIA T'HAPONMH3 KOTOPOrQ TNpPEBPalllaeT €ero B
aNbACTHI. i ’

ToYHO TaK Xe MOJYy4aloT METHAUHKIONPONHIKETOH ¢ BbIxoaoM Bo-
nee 90% wucxons 3 l-meTunOyTtena.

Jiwrepatypa. Taylor E. C., McKillop A. Accounts Chem. Res.,, 1970, v. 3, pp. 238—246.
Taylor E. C., Robey R. L., Liu K. T.,, Favre B,, Bozino H. T., Conley R.
A., Chiang C. S. J. Am. Chem. Soc., 1976, v. 98, p. 3037.
Ouellete R. J Oxidation in Organic Chemistry, Trahanowsky W. S, ed.
Academic Press, New York, 1973, Part B, p. 135.

4. ApOMAT BHpPruUKckoro tabaxa

B 3ToMm Kypce yxe GUHrypHpoBan aMacUeHOH Kak OCHOBHON KOMIO-
HEHT, Onpenesiommi 3anax po3. JlamacueHoB Takxe NPUHBEMAET OMpe-
[IENIEHHOE y4acTHe B CO3aHMM 3anaxa BuH u Tabaka. Kpome Toro, npu
TIEPEroHKE C MApOM BHPrHHCKOro Tabaka nosjy4aloT Apa OMUHKIMUECKHX
ApolaykTa — OHuUMKIIOgaMacleHonbl A u B.

3TH [Ba COEIMHEHHS MOXHO MOMYYHTh ¢ XOPOLIMM BBIXOAOM MyTeM
IMKIIH3aLHH JaMacUeHOHa, KaTanu3upyeMoi kucnoroif. Ha nepsoi cra-
OHMU UMKIA3aUMN obpasyercs yriepoi-yriepoiHas CBiA3b MEXAY rHMApo-
KCHANNMIBHbIM KaTHOHOM (E-xkoudurypauun) U umxkiaoMm. Ilocraenuuit,
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P

OYeBHIHO, MpENBApHUTE/ILHO TIpeTepreBaeT cHrMarTponHseiit [1,5)-nepe-
X041 BoAopoJa ¢ 06pa3oBaHHEM HOBOM CBA3H MexAy aromMamu C(2) u
C(9).

Tenepp Yy Hac ONATh ABA HEHACHILEHHBIX WECTHWICHHBIX uMkaa. [lo-
NOXHUTEIbHBIA 3apill HAa aJUTU/IBHOM KATHOHE MPHTATHBAET W-3/IEKTPO-
HbI €HOJIA, B PE3YNbTATE YE€ro MoxXeT o0pa3oBaThCA APYras CBA3L MEX-
ay aromamu C(5) u C(8). B uTore BO3HHKaeT TPHUHKIHYECKAA CTPYKTY-
pa ¢ OOHHM YETHLIPEXWIEHHBIM LIHKJIOM H, CJI€JOBATENBHO, ¢ CHIBLHBIM
OOLIMM YIrIOBLIM HaMpPSXKEHHEM.

H
;
7 )
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Ecnu nmyteM paspbiBa cBasH C(5)—C(8) packpeiTh 06pa3oBaBiumiics
HHKTo6yTaH, YToOBI CHATHL 3TO HANDPSAXKEHHE, TO MONYYACTCA OULMKIIO-
JamMacreHoH A, pacuiersieHse e cBasu C(5)—C(6) npuBoxuT K ero
H3oMepy — OumuMkIogamacuesoHy B.

Jinreparypa. Demole E., Enggist P Helv. Chim. Acta, 1976, v. 59, pp. 1938—1943.
Enzell C. Pure Appl. Chem., 1985, v. 57, pp. 693—700.

5. ManeHbkHe NArylikHM, KOTOpbie BaxkHee Obixa,
HAH QIR 4Yero CAYKHT neperpymmMpopka bexmana

Ilpy HanHyuM B KAYECTBE YXONAILHX rpynn TO3MIAaTa H ME3UTHIIATA
yao6Ho npoBoOuThL ¢pparMeHTauMIo AeHCTBHEM alIIOMHHUHODPIraHHYECKO-
ro peareHTa, B JaHHOM Cjiyyae TPHOPONHIAIIOMHHMA. DTOT METANIo-
OpraHMyecKkuil peareHT NMPHMEHAETCA HapsAly C APYTHMH Ul BBEACHUA
aNKHALHOH rpynnel (B AaHHOM ClIyMae NPONWILHOH) INyTeM HYK/IEo-
dunbHON aTak# N0 cBA3M C=N, 4TO NO3BOJIAET NPOBECTH NpEBpAllICHHE
«B oOwmel xacTprone» Oe3 pa3melieHMs CcTaauif, Kak MOKa3aHO HMIKe.
Bropas cTaausd COCTOMT B BOCCTAHOBJIEHHH IHMH3IOO0YTHNANIOMHHMHTIH-
APUOOM, KOTOpOE€ MPHBOAHMT X (=)-NIyMWIHOTOKCHHY (TIOKa3aH B
paMKe).

[ Rl
H

N

Jiureparypa. Hattori K., Matsumura Y., Miyazaki T., Maruoka K., Yamamoto H. J.
Am. Chem. Soc, 1981, v. 103, p. 7368.
Marvoka K., Miyazaki T., Ando M, Matsumura Y., Sakane S., Hattori K.,
Yamamoto H. J. Am. Chem. Soc., 1983, v. 105, p. 2831,

Ankanoua nyMHMHOTOKCHH C, BbIIleNAEMbI KOXeH MaleHbKHUX Jif-
rymek poaa Dendrobates, xotoprie XHBYT B LleHTpanbHo#i Amepuke,
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ropaszo 6onee TOkCHUYEH, 4eM Kypape. Siaa, NOJyYEHHOTo OT OAHOM Ns-
TYIIKH, HHAeHIaM XBaTaeT, 4YToOul NpONHTATh NATHRECAT CTpPeEl, obna-
NarolluMX cMepTeNbHbIM HekicTBueM. M3secTedn MexaHH3M aelicTBHA ITO-
ro TOKCMHA, O/OKHPYIOLIEro NpPOXOXACHHE HOHOB HATPHA U KAJIHS “e-
pe3 KaHaibl B MeMOpaHax M pelenTops! aUeTHNXONMHA, B Pe3ynnTaTe
4ero aUeTHAXONHMH He MOXET CHHMaTh MBILIEYHOE COKpallleHHe.

Jluteparypa. Mayers C. W, Daly J. W. Sci Amer., 1983, despans, p. 96.
Warnick J. E., Jessup P J.,, Overman L. E., Eldefrawi M. E., Nimit Y.,
Daly J. W, Albuquerque E. X. Mol. Pharm., 1982, v. 22, p. 565.

6. HexoTopbie npumeHenns peaxudH Pambepra—Bexnywaa

Ecnu 006paborats TPHUMKIMYECKHH a-XI0pcynbboH mpem-6yTuna-
TOM Kasiud B TeTparuapodypate, To ¢ BeIXOAOM 54% nonydaercs noxa-
3AaHHBIA HHXKE HA CXeM€ DeakuMH nporneaH.

- ’/a
502
—_——

Touno Tak xe OMUMKIHYECKHH a-XJIOPCYIb(OH NpH B3anMOnEHCTBHH

C BOAHBIM pPacTBOPOM MOTAILa MPHBOIANT K A"’-ﬁuuuxno[3.3.0]oxreﬂy
c BbIXxomoM 75%.

ClL
(s )
\ SO5

OnuuieM, HakoHen, oBIMi MeTO NonyueHHa 1,3-IUeHOB, HCNONB3Y-
eMBIX, HaNpHUMEp, B PeakUMAX [UKIONPHCOeOWHeHHA no Jdnnbcy—Asib-
gepy. McxooHbIM cOeHHEHHEM [II 3TOTO CHHTE3A SIBJIAETCA MOHOOJIE-
&HH, K KOTOpOMY (POTOXHMHMECKHM ITyTeM NPHCOeNHHAIOT GpoMmeTan-
cynbporuadpomun BrCH,;SO;Br. Ob6pasyromuiica 1u6poMul noasepra-
IOT NEHCTBHIO CHIILHOTO OCHOBAHMs, YTO NPHBOIMT K IBOHHOMY OTIIEN-
JIEHHIO, B DE3y/IbTaTe KOTOPOro IOJy4aeTcs CONPAXKEHHbIH MHEH.

BeposTHBIH MeXaHH3M CHHTE3a Mcxoas u3 aubpoMHaa BKIIOYaeT
IMMHUHHpOBaHHe, B Pe3yabTaTe KOTOpOoro obpasyercs BHHHIOT Cylb-
¢dona Pambepra—bexnyHna. BTopo#l 3KBHBAJICHT OCHOBAHHA CTEpeoCce-
JNIEKTHBHO B CHJIY CTEPHUYECKHX OTPaHHYEHHA OTDLIBACT OJMH H3 AJIH/Ib-
HBIX IPOTOHOB, YTO 3amyckaeT peaxumio Pambepra—bextynna. Hanee
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cenyiorT aTaka Kap6ammﬂa no aroMmy yrnepona, - CBA3BIBAIOWIEMY
6DOM, oOpa3oBaHue InUCyTbOHA H OKOHYATENBHOE BBICBOOOXKICHHUE
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3T0oT cnocod no3BonseT ¢ XOPOWIMMH BBIXOJAMH NpeBpailaTh Mo-
Hoonepuur! B 1,3-nueHny.

QR

Sochzar

—_—

oYskelolete
|
QPPQPT

IMocnenHuii ¥3 paccMaTPHBAEMbiX 3/leCb NMPHMEPOB — CHHTE3 depo-
MOHA XJIONKOBOH COBKH C BhIxomoM 85% u mpexpacHOM crepeocernek-
THBHOCTBIO, IR 0Opa3oBaBlleroca OHeHa oTHomeHHe Z/FE cocTapinser
5:1. OTMeTHM TaKXKe PerHocereKTUBHOCTD, Habmonaouyocs npu o6-
pa30BaHuy 3THX 1,3-IHeHOB.

VAWV — AW\
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Jiurepatypa. Paquette L. A., Philips J. C. Tetrahedron Lett., 1967, p. 4645,
Paguette L. A., Hauser R. A. J. Am. Chem. Soc, 1969, v. 91, p. 3870.
Paquette L. A. Accounts Chem. Res.,, 1968, v. 1, p. 209.
Block E.,, Aslam M. J. Am. Chem. Soc., 1983, v. 105, pp. 6164—6165; Org.
Synth., 1987, v. 65, pp. 90—97.
Biok E., Asiam M., Eswarakrishnan V., Wall A. J. Am. Chem. Soc., 1983,
~v. 105, pp. 6165—6166.

7. «Cpasasl» MMPOBOHA XMMMYECKOH HMHAYCTPHH

Komnanus Ob6w»eM npoaax, O6was ppubpins,
MDA, Aoaxn. MIpA. ROMA.
Xéxct 28,4 0,82
BASF 28,1 0,625
Bafiep 25,5 1,12
ICI 22,1 0,96
Hronon 15,4 1,265
Pon-Tlynenx 14,9 1,4
Cuba-Tafirn 14,7 0,895
" Doy 13,3 0,835
JHUXEM 10,8 HET [aHHBIX
IxcoH 10,7 0,49
Axio 9,01 0,54
Wean® 8,65 0,69
DSM " 5,00 0,94
Mouncauro 5,45 0,69

2 Nauunie 1986 r.

8. INoayveHre MAIBLIX UMKIOB MYTEM MNEPErpyImMMpPOBKH

INpu 06paboTke mMKIOreKCaHOHA cONOH B MeraHone Habmopaercs
obpasoBanne asyx 6uumxnos. O6pa3osanne [3,3,1]uukna MoxHO 0OBsAC-
HHTb CHRERYIONMM OOpa3oM; cHawasla WHKJI DaclIMpSETCA 3a CYeT OT-
LICTUICHHS TO3HM/IATA, YTO NPHBOAMT (B OCHOBHO#t cpene) K BO3ZHHKHOBE-
HHIO UBHTTepHOHa. MeXay AOHOPHBIM (—) M aKUENTOPHLIM (+) LeHT-
POM 3ITOro LMKIa 06pa3yeTcs Yriepon-yriiepomHas cBf3b, B pe3ynbTare
4ero BO3HHMKACT umoﬁy'ranon

Q-1+ A,

OOpazoBaHue [3.3.l]c'rpyx-rypu oOBACHETCH HENOCpencTBeHHON
aTakoit esonATa Ge3 pacnHpeHHs HCXOOHOrO LMKIA MO ATOMY YTJIEpO-
[1a, CBA3BIBAOILEMY YXOAAINYIO TO3AIATHYIO rpynny (Sn2-MexaHH3M).
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B KaxaoM ciydae, HSCMOTPA Ha YIJIOBO€ HanpsXecHHe, obpa3syerca
HHKI06yTaHOH, NOCKOJIBKY ¥ CHCTEMBI HET HHOrO BHYTPHMONEKYISPHO-
ro Beibopa, 4TOOb! OTPearHpoBaTh Ha CONPSIKEHHbIE C yAaJieHHeM TO-
IHNATHOK rpYRIBI H3MEHEHUS 37EKTPOHHOH IUIOTHOCTH.
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AOHOPHbBIE CUHTOHDbI

1. Cunrte3 a-cuHencans no Brwouu

HcxonHblft 1MEHOBbIH CIHPT NepeBOUAT B OpOMHA, YTOOB! ONTUMH-
3UpoBaThL CBOHCTBA ynanseMoil rpynnsi. IIpu Konnencanum eHonsra 4-
METH/INEHTeH-4-0Ha-2 00pa3yeTcst TpHEHOBBbI METHNKETOH, KOTODLIH
BCTYNAET B PEaKUMIO NPHCOCAMHBEHUA ¢ BUHHIMArHMROPOMHAOM ¢ o6pa-
30BAHHEM TPETHYHOrO cuupta. [lpd GpoMHPOBaHHK noclenHero 8O-
Has BUHH/ILHAS CBA3bL MHIDHDYET OT MOHO3aMEILUEHHOTO K TpH3aMelleH-

HOMY yrnepoany.
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Bropoe OpOMHMpOBAHME HCHONL3YETCA IS KBAaTEPHH3ALMH aToMa
a30Ta UWAHOTPUMeTH/IaMHHA. [TpHMeHeHHe CHTBHOTO OCHOBaHUA mpem-
OyTunaTa KaMA NO3BONAET MOJYYHTh HIMA aMMOHMS TYyTEeM OTDHIBa
OTHOTO M3 NPOTOMOB METHIEHOBOH IPYNNbl AKTHBHPOBAHHON LMAaHO-
IpyNnoH ¥ YETBEPTHYHBLIM AMMOHMEM. DTOT WIHI HHAYUUDYET CUIMaT-
ponHbIi [2,3]-nepexon ¢ o6pa3zoBaHUEM NEPErpyHIMPOBABIIEIOCH aMM-
HOHHTDHJIA, THAPONH3 KOTOPOro NPUMBOAUT K TETPACHOBOMY IbAETHIY.

IMpx HarpeBaHHH MOCMEAHEro B KCHONE C OOpaTHBIM XONOOMITLHM-
KOM NpOMCXOAKT ewle onHa [3.3]-neperpynnuposka (no Koymy) ¢ obpa-
30BaHHEM «Q-CHHEHCAIA (Hapsany ¢ ero 2Z-aMacTepeoH30MepoM, KOTO-
pbIft MM HArpeBaHHM C NMOTALIOM H3OMEpH3yeTcA, nepexons B 2E-KoH-
durypaurio). «-CHHeEHcaslb M €ro M3OMEp [-CHHEHCaIb ABJIAIOTCH
BAXHBIMH COCTABIIAIOIUUMH aNeNbGUHOBOTO COKA.

Jiurepatypa. Biichi G., Wuest H. J. Am. Chem. Soc., 1974, v. 96, p. 7573.

2. Hausao cunteza kodecrona no Kopu

Kodecron - npupoaHoe coequHeHHe, cofepixauieecs B kode, obna-
JaeT HPOTHBOBOCNMAIMTENBHBIM AelicTBHEM. B kode NOpUCYTCTBYIOT H
ApPYrue pOACTBeHHbIE BeluecTBa, Hanpumep 1,2-nermagpokodecron, ko-
TOpBI Ha3biBaeTCA (KaK HETPYAHO JOragaThes) «Koxdeon».

Cunres no Kopn HaunHaeTcs ¢ o6pa3oBaHus GypaHOBOTO NMpOM3BOI-
HOTO OMLMKJIM4ECKOI'0 KETOHA MyTEM MPHCOSIUHEHHUN XJIopaneTalbleru-
a X HUKJIOTEeKCAaHAHOHY-1,3 C mocrneayromMM €ro METHIHDOBAHHEM MO
a-KapbouunbHo# rpynne. EHONAT-aHMOH pearupyer, ckopee, 0 KHCIO-
POAHOMY, YeM IO YIJIEPOAHOMY aTOMY, MOCKOJABKY B 3TOM ciaydae ob6-
pazyercd NATHWIEHHBIN IUKII, a He ropa3no Oonee HanpAXeHHBI Tpex-
YIEHHBI! LMK ‘

Hanee nposomaT peaxumio ¢ JHTHHTPHMETHICHIMIAETHIEHOM, a
o6pa3opaBmuHiics alUETHIEHOBLIH COHPT AETHAPATHPYIOT CyabdaTom
MarHHs M TOIUNATOM NHPHAHHHA. CHUNMALHBIA (ParMEHT OTILEMNAIOT
neticreuem KF -2H; O, 4TO NDHBOAHT K NOJIyMeHHIO aUeTHIEHOBOTO MpPO-
#3BOHOr0, KOTOPOE CNYXHT HCXOMHBIM COCAMHEHHEM [JIN MOCTPOCHHS
nuxaa B. ‘

Bocnonb30BaBIIXUCh CHAWAHPOBAHHBIM  ANETHUIHHHI-KAPDOAHHOHOM,
CTaGHTH3HPOBAHHBIM 34 CUET OENOKAIM3AUNH H3 aTOME KPeMHHA (B3aH-
MoaeiicTede pc—dsi), nonyyaroT 6onee Markuii nyxireopun. Kpome to-
ro, OpH 3TOM YNPOMIAIOTCA NOCHEAYIOLIHE MPOLEnypbl OYHCTKH, KOTO-
pble Tenmepb MOXHO BBINOMHHTD METOHNOM ra3osoili xpomaTtorpadum.
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JlecHnuaupoBaHHe OCYHIECTBIAETCH Onaromaps TepMOXHMHAMHYECKOH
YCTOMYMBOCTH CBA3H KpeMHMii-(pTOp.

Jwrepatypa. Corey E. [, Wess G., Xiang Y. B, Singh A. K. J. Am. Chem. Soc,
1987, v. 109, p. 4717.

3. CunTe3 NPHPOAHOro HMHCEKTHLIMAA

TMpumeHenue uHcexTHIMIOB ceMelictea [T BbI3Banc 3xonoruye-
ckoe Gencrewe B mmanerapHoM MacuitTabe. Hazo 6nino HaliTH uTO-TO
npyroe. CaZoBHHKH BCeraa 3HaJH, YTO TJIH He HaNManalOT Ha NOCALKH,
obpaboTaHHBIe CMECAMH, CONEPXKALNIMMH XPH3IAHTEMOBYIO KHCIOTY.
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IlpencTasnenHblif 30ech CHHTE3 3TOTO LEJIEBOTO NPOAYKTA, OCHOBAM-
HbiA Ha peakiuu Kopu— YaiixoBckoro (cM. ri. 12) ucxons U3 unmoa ce-
Pbl, NPDHBOOMT K METHNOBOMY 3)HDY XPH3aHTEMOBOH KHCNOTHI.

fr——————————
Ph Ph
S‘ﬂ NaH l«y
= . -
Ph" ScHMe, AMCO Ph” SN e,

H COOMe
v !
—C
Me /C P S~H
=cC CMe,
/N
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Jiureparypa. Carruthers W. Some Modern Methods of Organic Synthesis, Cambidge
University Press, 1971, p. 94.

4. DHAHTHOCEICKTHBHAS peaxts Muxasasa

3agaya COCTOMT B TOM, 4TOObI aTaKOBaTh TPHTOMANBHBIA aTOM
yriepona B 3-10M0KEHHH K XapOOHWILHOM rpynne nmmse ¢ oaHo#t CTO-
POHBI C NMOMOMIBIO PEarcHTa, JXBHBACHTHOTO CHHTOHY — NOHOPY aI-
xwibHO# rpymmel R(™). PeruoceniexTHBHOCTE (T. €. peakiis TONBKO B
B-nonoxenun) Tpebyer, xax Mbl BHACITH, NPHMEHEHHAR pearenta I'wiMa-
Ha, ABJIAIONIErOCA OPraHokynpatoM cocrasa RpCuli.

3amsicenn KopH cocTOMT B TOM, 4TOOBI HCNOJNB30BAThL ANIA KATHOHA
MeTaIa XKpanbHbilk xoMIiekcoobpasyomu#t aresT B opme nokasas-
HOro Ha c. 176 (Bepxuas cxemMa) aMHHOCIMPTA. ITOT COHPT JIETKO HOMy-
YaeTcs HCXOAA H3 PEOpPHHA — NPHPORHOFO COCHHHEHMA, CPAaBHHTEILHO
JocTynHoro kak B ¢opMe (+)-3HaHTHOMEpaA, Tak H (—)-3HAHTHOMeEpaA.
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IonydeH npexpacHbI PE3yNbTAT: CENEKTHBHAA DEAKUHA C HHXKHeR
CTOPOHBI MIOCKOCTH MOJIEKY/bl IHMKIOTEKCeHOHa AaeT oT 75 mo 90%
LeNeBOro NPoAykTa ¢ 85-—92%-HpIiM H3OBLITKOM OQHOTO H3 3HaHTHOMeE-
pos. K ToMy e aMHHOCIHPT, CIYXHBIIHH aCHMMCTDHYCCKHM HHIYK-
TOpPOM, PpereHepHpyeTcs.

B pamxe (HHXHAA CXeMa) H300paxeHa BEPOATHaA CTPYKTYpa nepe-
XOLHOTO COCTOSHHA, B KOTOpoM Hywieodunbusilt aToM Meau obpasyer
d, x*-KOMILIEKC ¢ aKieNTOPHLIM ATOMOM YrjiepoAa eHoHa. OJlHH H3 aTo-
MoB JHTHA o6pajyer MOCTHK MeXIYy KHCIOpPOAoM cybcrpaTa u KHCiO-
ponoMm xupanbhHoro ¢$parmenta. Bropolt aToM JHTHS XeNaTHpyercs
IBYMsi aTOMaMH a30Ta AHAMHHA, YYACTBYIOIUMMH B YACDKHBAHMH JTH-
TuliankuwnbHOTO pearenta RLi. Takas cremeny opranmianud, obneauHs-
JOilas META/UIHYECKHE UEHTPHI, aTOMBI ABYX OPTraHHYECKHX MOJIEKyl,
MOJIEKY/IbI DACTBOPHTENS H NPOTHBOHOHBI, HANOMHHAET CJIOXKHYIO
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CTPYKTYDY aKTHBHOIO UEHTPA PepMEHTa; OTCIOAA H MPEXPACHAN HAAMO-
TeXyNspHas XHMHS 3TOro NpPOLECCa.

JInrepatypa. Corey E. J, Naef R., Hannon F. J. J. Am. Chem. Soc, 1986, v. 108,
pp. T114—T116.

S. Xurprie ochbl

Hccnepoparenn 43 Munucrepersa cenbckoro xo3siicresa CUIA uc-
NbITHBAIK B INPHPOIHLIX YCIIOBHAX CHHTeTHueckuit depomon, Gnarona-
PR KOTOPOMY HAceKOMbie CceMeficTBA NONYXeCTKOKDBINbIX Podisus
maculiventris cobupanuck B pol. OHH OsliM ynmeneHsl, obuapyxus,
YTO JIOBYMIKA CO CMECAMH DAa3NHYHLIX JICTYMHX cOoenHieHHH, coaepxa-
LIIMMH H 3TOT (PEPOMOH, NPHB/IEXAET OJHOBPEMEHHO ONHH M3 BHIOB OC
Vespula maculifrons.

Kaxne e H3 KOMINOHCHTOB OK23a/THCh TAKHMH NPHBIICKATEIbHbIMH
s oc? B nepayio ouepenb, MONEKYNbl JIHHAA00/a, a-TCPHHHEONA H
(E)-rexcenans-2, npuueM feficTBHE 3THX COCAMHEHMH OLINIO CHHEPIrHY-
HuIM. JluHanoon npeacrasnfer coOOH NHEHOBLIN AMKIAYECKHH CrMpT,
Q-TEPIHHCON — IHKNHYCCKHH HeHAchICHHBIH cnapt, (E)-rexcenans-
2 — conpskcHHbIf NHHeHHBIR anbaerHa.

B ueM npHYMHA NPHBIEXATENBHOCTH WA oc Vespula depoMonoB ce-
meltctea Podisus? Ha nepBuilf B3rnga OHa BRITIAAMT HEOOBACHHMOM,
NOCKONBXY 3TH BHALI HACEKOMBIX 3AHHMAIOT COBEPIICHHO Da3NHYHbIE
3KOJIOTHYCCKREe HHIUK. V. maculifrons de nanagaloT Ha P maculiventris
H COBCEM HMH HC MHTEPecyloTcR. OnHaxo ocel V. maculifrons rpabar
mieN, KOTOPbie CTPOAT CBOM rHeE3Aa B 3emule. [dpyro#t pua nobuium, xo-
TOPYIO OHM O¥eHb MOOAT, — 3TO HACEKOMBIC, ITMTAIOIMHECH JTHCTBAMH,

JlgHanoon A SBIAETCA COCOMHEHHEM, BCTPEHAIOIMHMCA MOBCICAY B
PACTHTENILHOM IAPCTBE; 3TC OAMHE H3 INIAaBHBIX NPEAMCCTBCHHHKOB CO-
AEPXKAlMXCA B PACTCHHAX MOHOTEpHeHoB ¢ 10 aromamm yrnepona, x
KOTOPBIM OTHOCHTCH B IJIHKO3H/ JIKHANIOONA (2 TakKe IMINKO3MALI IpY-
THX MOHOTEDRCHOBBIX CIHPTOB). [IpH NepeBapHBAHNHE NHCTHCB 3TH TIH-
KO3HAB! THIPONHMIYIOTCA, BBIACHSA JICTYMHE CHHPTHI, CPEAH KOTOPBIX
HaXONATCA JIHHANOON M a-TepnmHeon B. YTo xacaerca (E)-rexcenans-2
C, H3IBECTHOrO OO/ BAa3BaHMEM (WIHCTOBOIO ANBACIHAA», TO €ro Haxo-
aar 6onece wem B 30 cemeiicTeax pacrennit. Ilpn nospexaeHMH nucta
GepMenTHI NPEBPANAIOT NMHHOMEBYIO XACHOTY D B xucnory C, upesssi-
YafiHO XapakTEpHYIO I NOBPEXACHHBIX THCThes. [103TOMY Monaraior,
YTO CMeCh JTHHONCHOBRMX kHcnoT A, B B C HMeer 3anax, xapakTepHbli

,1112111 HOOBPEXACHHBIX H BAHYIIHX NHCTheB. Ochl V. maculifrons ucnonb3y-
3ax. 177
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IOT €ro Kak oOuMi xalfpOMOH, NPHBJEKAIOINHA HX K JIHCTOANMBIM Hace-
KOMBIM, KOTODLIMH OHH THTAIOTCA.

U nocnenHee 3aMeuaHHe. O6panlaeT Ha ceGs BHHMaHHE CTPYKTYPHOS
CXONCTBO MHOIHX (GepoMOHOB, 0COOEHHO GPEPOMOHOB HACEKOMBIX H apO-
MATHYECKHX BEIeCTB, KOTOPBIMHE Mbl NONb3yeMca. JIHHANOON, Kak H a-
TEPNHHEO]I, OTHOCATCA K MOHOTCDICHOBLIM CIMPTAM, ONpENCNAIOLMNM
3aIaxX MHOTMX COPTOB BHHOTpaza (HanpHMep, MYCKaTa) H MHOMECTBA
puH. (E)-T'exceHamb-2 B CMECH C IekceHarieM COACPXKHTCA B Gonbiom
KONIHYECTBE B BHHOTPAJHOM COKEe COPTOB IpeHaml H cynbTaHa. Her nu
TYT KakOH-TO YHHMBEPCANIBHOR JIEKCHKH 3anaxoB? B 3ToM 3akmouaercs
OIHH H3 BaXHEHHIMX BONMPOCOB, KOTODBHIC CTABAT MEpen HAMH XMMHYE-
CKHEe KOMMYHHKALMH, T. €. OOLIeHHe OPraHH3MOB MyTeM MCITyCKAHHA na-
XY4HX BEILECTB. '

Jiureparypa. Aldrich J. R., Kochansky J. P, Sexton J D. Experientia, 1985, v. 41,
pp. 420—421.
Rapp A., Mandery H. Experientia, 1986, v. 42, pp. 873—884.

6. Xumns HA ocHoBe Ci-coeMHeHHH

B SnoHHH cymecTBYET KpYMHas HCCIeNOBATENbCKAash NporpamMma Ino
XUMHH, OCHOBaHHAaS Ha MCIOJNb30BAaHMM B KayeCTBE YHHBEPCAJILHBLIX
IpEeNIIeCTBEHHHKOB OHOYIJIEPOAHBIX coennnenuit. Llens, nocrasneHHas
nepen 14 xpynHeiMM GpUpMaMH—YYaCTHHUAMH NPOrPaMMBl, COCTOHT B
MONYYEHHN 3TaHOJA, YKCYCHOM KMCIOTbHI, 3THIIEHT/THKOMNNA, OJICHHHOB.
HebTsanoit xpusuc 1973 r. moAcTerHyn 3To HanpaBlieHHE XHMMH.

Mcxons u3 MoHooxkcuna yrnepona no peaxumu 2CO + 3H; nonyua-
0T TWiIeHrIHKons. ®upMa «lOHuon Kapbaitn» ocylnecTBisieT BocCcTa-
Hoenenue CO Ha OOPOrocTONIIEM KAaTAM3ATOpPE POAMM NOI HOBBIILEH-
HBIM [aBNICHHEM.

Jlureparypa. Keim W., Berger M., Schiupp J. ). Catal., v. 61, p. 359.
King D. L., Cusamano J. A., Gorten R. L. Catal. Rev.—Sci. Eng., 1981,
v, 23, pp. 233—263. ‘
Ford P. C. Catalytic Activation of Carbon Monoxide, ACS Symp. series 152,
American Chemical Society, Washington, 1981.

MoHOoOKCHA yriepoaa MOXHO Taxkxe ruapuposats (4CO + 8H,) He-
HOCPEACTBEHHO B H300yTaHON ¢ CENEKTHBHOCTBIO 25% B n1aGopaTopHsIx
ycnoBusix 1 11% B npoMelnueHHbIX MacuITabax. 3ToT npouece, pa3pa-
6otaunslit pupmoit BASF, Moxer ObITh ajice DONOMHEH NErHApPATALM-
et B u306yTHaeH. [TocnenHuil MyTeM NPHCOENHHEHHS METAHOJNA MpeBpa-
WaeTcs B METHUI-mpem-OyTHNOBLIA 3GHp, KOTODHIN MOXHO HCIONB30-
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BaThb B KayecTBe He colepkailleil c¢BHHUA N00aBKH, YBegHuMBaroLleH
OKTaHOBOe 4HCno OeH3MHa.

Jiurepatypa. Roper M. Habilitationschrift, RWTH Aachen, 198S.

Peaxkuus mexny CO u 2H; maer meranon; ¢paHuysckuit MHCTHTYT
HedTH COBMECTHO ¢ snoHckol ¢upmolt «Hnaemuuy» paspaboran pas-
JAHYHBIC KATANM3ATOPL! At 3TOr0 HIPEBPALLICHHA, NPRBOJALLETO K 0bpa-
30BaHKIO MPOAYKTOB C codepxanueM S50—70% meranona, 16—23%
ITaHoNla ¥ nponanona, 4—7% w-OyraHona, 2—3% aMHJIOBOro cnMpTa
A 1-—3% BBICIUMX COKPTOB, HAaYHHAs ¢ reKcaHona. .

Jiureparypa. Courty P, Durand D., Freund E., Sugier A. J. Mol. Catal., 1982, v. 17,
pp. 241—254.

XHMMHA METAHONA, €XErofHOe NMPOH3BOACTBO KOTOPOro COCTABIAET
okono 16 Mt (1986), npusnekaer ocofoe BHumaHue. Ha nunmoTHOH
ycraHoBke B Hosol 3enanauu Ons npeBpalieHUs MeTaHona B GeH3uH
Uconb3yeTcs npouece GupMbl «Mobun» (XaTann3 MONEKYIAPHBIMH CH-
TaMmi, Ueonutami tumna H-ZSM-5), no xoropomy NpHponHbifi ras npe- -
BpAlLAETCA B METAHOA B OHHY CTAIHIO.

Jinrepatypa. Csicsery S., Laszio P B xn.: Preparative Chemistry Using Supported
Reagents, Laszlo P, ed., Academic Press, San Diego, CA., 1987.

IMpexne KpynHEHIIMM TEXHOIOIHYECKHM MPOUECCOM, MO KOTOPOMY
13 C;-npeAiIecTBEHHHKA NMOJIydaNH XHOKOe TOmIuBo, 61 nponece du-
wepa—Tpomua, HCNONb30BABIIKICA HEMUAMH B IOl BTOPOA MHPOBOHR
Bo#nbl. U3 cMecelf MOHOOKCHAA yriiepona M BOAOPOAA MOJy4asnd cMech
HACBILUEHHBIX ¥ HEHACHILIEHHBIX 3THNECHOBBIX YIIIEBOAOPOAOB, IJIaBHbIM
06pa3oM nuHelHbIX. Peub HAET O BOCCTAHOBHUTENBHOH NOMMMEPH3ALKH
CO, KoTopas pa3BHBAeTCA B [eOMETPHYECKOH NpOrpeccHH (pacnpenene-
nue Mlynsna—®nopu). Pacnpenenenue npoaykTos MOXHO MPOrHO3HPO-
BaThb NyTeM MPOCTOrO pacuera UCXOAS U3 MOJIAPHOTO COOTHOLLEHHS HC-
XOIHBIX pPeareHTOoB.

Jinreparypa. Gillies M. T. C, Based Chemicals from Hydrogen and Carbon Monoxide,
Noyes Data Corporation, Park Ridge, N, [, 1982.

B HacTosLIee BpeMs YYIUHM CIOCOOOM NosydeHMs YKCYCHOM KHCMO-
Thl ABNAeTcA npotlecc pupmbl « MOHCAHTO», 3aKmIOvaloWuiica B kap6o-
HHNHMPOBAHKH METaHOJAa MOHOOKCHIIOM YInepona.

Jiurepartypa. Falbe J. New Syntheses with Carbon Monoxide, Springer-Verlag, Berlin,

1980.
12*
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Pa3paGoTanbl TakXke MPOUECCH BOCCTAHOBHTEIBHOTO KapGOHHNMpO-
BaHHA MCTAHONA, NPHBOOAIEHE K ITAHOIY MM auCTanbACTHAY:
CH30H + CO + Hz = CH3;CHO + H:0, cTeneHs npesBpalleHHst B KO-
TOpBIX OOCTHraer 97%, a CeIEKTHBHOCTbL [0 aneTanbaeruay ao 80%.

Jlureparypa. Keim W. Pure Appl. Chem., 1986, v. 58, pp. 825—832.

Huokcua yrnepona — TpeTH#t Baxne#unit C;-npeaiecTBEHHHK, KO-
JloCCalIbHass PacnpoOCTPAHEHHOCTD (10" 1!) KOoTOpOro XOoMmeHcHpyeTcs
HebaronpUATHBIME TEPMOAYMHAMMYECKHMH XapaKTepHCTHKAMH, TakK
xak Monexyna CO; cnumkoM ycroituusa. Hanbonee mmpokoe npuMeHe-
HHEe [OMOKCHMIA YyIrjiepoga COCTOHT B NOJY4eHMM  MeTaHona
(CO: + 2H; = CH;0H).

JApyroe npumMeHeHHe OHOKCHA Yrnepona Haxonut B peakuun CabaTbe
(CO:2 +4H; + 2H;0), xapaxtrepmyiomeiica AG® (298K) = —27 kxan/morn,
TepMOOMHAMHYECKAA BBIFOAHOCTE KOTOPOH# OCHOBaHa Ha oOpa3oBaHMH
IBYX MOJIEKY/1 BOABbI. DTa peakUHsi OTIHYAETCA CBOHMH (XHMHMYECKHMH
3BepecTaMi». 006pa3’oBaHHEM BBICOKOIHEPreTHYECKHX HHTEPMEIHMATOB,
HaJTMYHMEM OYEHbL BBICOKMX 3HepreTHueckHX 6apbepoB (30—171 xxan/monb),
oOpa3opansieM MHOXKecTBa nobGOUHBIX NponykTos. OOLIUHO €€ MPOBO-
OST NPH JaBAeHHAX Bhllle aTMOChEpHOrc M MOBBILICHHLIX TeMOepaTy-
pax (uaie Bcero spimie 300 °C). HenasHo HaliieHa KaTanHTHYeCKas CHC-
TeMa, coctodwmas U3 Ru/RuQy, Hanecenunix Ha pytHn (TiO:) c ama-
METPOM 4acTHI okono 20 A, B NPHCYTCTBHA KOTOpOH peaxuns Cabatne
HOeT Npu KOMHATHOH TemnepaTtype. UTo eiune BaxHee, 3Ty peakuMio
MOJXXHO COBEpIUEHCTBOBATh M Aanee. Ecnn o6nyunTs pyTHN, ABNAIOUIAR-
¢S IONYNPOBOAHUKOM, BHAHMBIM CBETOM B 30HE NPOBOAMMOCTH (3' 3B),
TO CKOpPOCTh 00pa3oBaHHA MeTaHa BO3pacTaeT B 4—5 pas.

Jlutepatyps. Thampi K. R., Kiwi J., Gritzel M. Nature, 1987, v. 327, pp. 506—508.

Mocnennee B3 npumeHernit CO,, 0 KOTOPOM Mbl 3[eCh YNOMSA-
HeM, — 3T0 00pa3oBaHHe C MOMOIIbIO PA3/IHIHBIX KATAIM3ATOPOB NPO-
RYKTOB [2% + 27 + 2x]-IMK/JIONPHCOCNHHEHHS C ABYMS HIH YeTHIPbMA
MonekynamMna Oyranuena-1,3.

Xumua C,-coenuHennit ocobeHHo npuenexatensHa Ha Gymare. I1o
XMMHS «H3 NOAPYYHBIX MATEPHAJIOB», OCHOBAHHAN HA HCNONbL3IOBAHHH
TakHX PeCcypcoB, Kak Yrofib, HCKomaeMaie OHTYMbI, OHOMacca H T. m.
Iloka uena Gappens HedTH ocTaeTca HH3KOM (CkaxkeM, HEXe 50 monn.),
OHa BBI3BIBACT aKaqeMHUYCCKMH HHTEpeC, 3a HCKIOYEHHCM CTpaH, yaa-
JIEHHBIX OT HeQTAHBIX MeCTOpOXAcHMH, Taxux, xak Homas 3enaHmus
ANH SIOoHHA. )
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AKHENTOPHbLIE CUHTOHDI

1. CrpyxTypHble TOHKOCTH H 6uon6m!|ecnu AKTHBHOCTD.
MeToTpexcat

VYpanun #e sxoauT B coctaB J{HK, Torna xax ero MEeTHANPOBaHHLIA
aHanor THMHH — OOHO M3 YeTHIpeX a3oTHCThIX ocHopaHuit JTHK. INpe-
BpatlcHie Je30KCHYPHAWIOBO# KHCIIOTH B AC3OKCHTHMHAKIOBYIO Ha 3a-
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KIIOMHTENIFHON cTalud OHOCHHTE3a HYKJICOTHAOB OCYLICCTRIANETCH Me-
THIMpylomsM areatoM N° N'°-meTunenrerparnapodonuesoit xmcno-
Tolf. Belme Ha cxeMe peaxuu MeTHaHpyilommit dparment obsenen
xpyxxoMm. Ilps nepenaue METWHpYIOItiero PParMeHTa METHJICHTETDA-
raapodonaT npespamaercs B IAMTHAPODOIMEBYIO KHCIOTY.

Merunuposanne dUMP B dTMP ocymectsnserca ¢epMeHTOM TH-
MHIMJTATCHHTETA30M, Apyroit ¢epMenT auruapodonaTpenyxrasa BOC-
CTaHaB/MBaeT AHrmapodonar B TeTpardapodoIHeByIO KHCIOTY.

KrnerkH B COCTOAHMM [EJIeHHS U, CleAoBaTeNbHO, OuicTporo pas-
MHOXeHHs Ha cuHTe3 cBoeit JAHK notpebnsior OGonbilioe KOJIHYECTBO
dTMP. C opyroii cTopoHbl, BO BCEX XHBBIX CYIUeCcTBaXx oT OaxTepmit
OO0 MIIEKOIHTAIOUIMX COREPKHTCA YHHBEDCANbHBIA GepPMEHT AMrHAPO-
donarpeaykraza. C gaBuux mop ObUIO 3aMedeHo, YTO BBeaeHHe doive-
BOM KHCIIOTHI MOAOMBITHLIM XHBOTHLIM YCKOPAET POCT onyxoned. Bo3-
MOXHa NH XHMMHOTEDANHA HEKOTODPBIX BHIOB PaKa IYTeM BBEACHHSA HH-
rubuTopa muraapodonaTpenykrasni?

DTa MBICKTL JIeXaNa B OCHOBE CHCTEMATHYECKMX CHHTE30B MHOT'OYMC-
JICHHBIX aHaloroB ¢onuesoil kucnoTbi. HecMOTps Ha He CIMIIKOM
Oonblily0 THYOMHY TeopeTHHYeCKON MBICNH NPH NOCTAHOBKE TaKHX HC-
cnenoBaHuit o6uipHas paboTa NO CMHTE3y NPHUHECA CBOH PE3yJIbTAThI.
BuinH OTKPBITBL MHOTHE BelIECTBA, POACTBEHHLIE QONHEBOH KHCIIOTE,
KOTOpble ACHCTBUTENBHO OKa3aMch HHrubGuTopamu guruapodonatpe-

IYKTa3bl.
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B pepxHelt yacTH cxeMbl M300paxeHa donueBas KHCIIOTAa, a BHHU3Y
METOTPEKCAT, MEXKAY KOTOPLIMM MMEETCA TOABKO OYEHb HEe3HAYHTENh-
HOEe, MOXHO CKa3aTh, HCYe3alolle Majioe pa3JIHYHe B CTPYKTYpax —
Bcero JUuL oana rpynna OH 3aMeHeHa Ha W30NIEKTPOHHYIO €ff rpynny
NH; npumepHo Toro xe pasmepa. Tem He meHee GEpPMEHT MpPEKpPacHO
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3aMeyaeT 3TO HHYTOXHOE Da3/IHYHE B CTPYKTYpPE, CBA3bIBas METOTpPEK-
cat B 50 000 pa3 npouHee, ueM GONHEBYIO KHCIIOTY, KOTOpaa AB/ISETCA
€ro HopManbHbIM cyGcTparoM. ITOCKONBKY KNETKH W3HA4YanbHO conep-
KaT Mano GONHeBON KHCIOTHI, METOTPEKCAT NPAKTHYECKH NOTHOCTHIO
[OAaB/IAeT BOCCTAHOBJIEHHME B TeTPAruapodonar, yro ybusaer KJIETKH.
B 3TOM e COCTOHT M €ro HeHOCTATOK, NNOCKONBKY OH YHHYTOXAaeT BCe
xneTkn Oe3 paszbopa. B pesynbraTe H3-3a TOKCHYHOCTH [UIMTENbHOE
NMpUMeHEHHe METOTpEeKCaTa UCKIIodaeTca. TeM He MeHee OH MCNOJb3y-
eTcs B KavyecTBe JieyeOHOro mpemapaTa BO BPeMs NPHCTYNOB Neliko3a,
TIPH PAaKOBbLIX 3a00/€eBaHHAX KOCTHOH TKaHH W KOCTHOrO MoO3ra, a Tak-
ke npu Oone3sHH XOMKKHHA.

HU3secTHb! M Apyrde aHanord (onueBOH KHMCNOTHI — HMHCHOHTOPLI
muruapodonarpenykrassl. Hanpumep, antnbaxTepdannHblii npenapat
TpHMeTonpumM obnanaet B 10° pa3 6onee BLICOKMM CPOACTBOM K QHTHA-
podonarpenykrale KHOIeYHO! NaNO¥YKH, YeM K aHAIOTHYHOMY epMeH-
TY NMO3BOHOYHBIX, H NO3TOMY ABNKETCA 3PDEKTHUBHBEIM aHTHOHOTHKOM.

PentrenonndGpakiiHOHHEIM METOLOM YCTAHOBNIEHA CTPYKTYpa MHO-
rux muraapodonarpenykras u3 Escherichia coli, Lactobacillus casei, xy-
puHoro ¢epMerTa, KOTOpbie ObUIH NEPBBIMH B 3TOM pany. YcTaHoBie-
Hbl NETaIbHble CTPYKTYPbI depMeHTA B KOMIUIEKCE C METOTpPEKCaTOM
H TPHMETONPHMOM B aKTMBHOM LEHTDE, YTO MO3BOJIMNIO BEChMa TOHKO
MOJIeIMpORaTh B3auMonelicTere ¢pepMenTa ¢ uuruburopamu u cybcrpa-
TaMHM M BbISCHUThL NMPHYHHB HHrHOMTODHOM AKTHBHOCTH.

Jlutepatypa. Cmpaeip /1. Buoxumusa. B 3 1.: Tlep. ¢ aurn. — M., Mup, 1984—]98S.
Cromartie T. H. 1. Chem. Ed., 1986, v. 63, pp. 765—768.
Humermen xc., Kynpod A. BoIMOXKHOCTH XMMHK ceroasis ¥ 3astpa: [lep.
¢ aHrn. — M.: Mup, 1993.

2. OYHKIHOHANbLHBIE BAPHALMNH HR CTPYKTYPHYIO TeMy

Creponanble rOPMOHEI BeCbMa pa3sHoobpa3Hel no ceoeit 6Honoruue-
CKOlf aKTHBHOCTH, BJIMSHHIO Ha MeTaBoMH3M caxapoB (r/IIOKOKOPTHKOH-
JI0B), CEKCYaNbHOE NOBENCHHE (AHIPOTCHBI H ICTPOreHbI), HA MPONECCH
NOAACPKAHHA 3ICKTPOJHTHYECKOrO PABHOBECHR B OpraHu3IMe (MHHepa-
JIOKOPTHUKOMBI).

Bce 3TH coeaMHEHHS coaepXaT OAHH K TOT Xe OCTOB TeTpaluKIIHue-
ckoft cTpYKTyphi, Hanpumep, pasiuuue MeXay cTpyKTypaMH A H B ka-
XKEeTCH MUHHMATBHBIM. MexXay TeM nporectepon A obecneunsaer umn-
NBHTAUHIO ARLEKNIETKH B CTEHKY MATKH M NPONO/KeHHe GepeMeHHOCTH,
TOrAa Kak TecTrocTepoH B mpencrasnsier coboit anaporen, peryaupyio-
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WM cexcyanbHOS nopecHHe H BoNocsHOR noxpos. Iporecrepon asns-
€TCA MPEeAIIeCTBCHHHKOM TECTOCTEDOHA B OmocHHTE3C.

IMyra merabonuamMa, oBecneunBalomme GHOCHHTE3 CTCPOHIOB, Tak-
Xe BechbMa pasHOOOpaIHml. Y HEGEPEMEHHBIX XCHIUMH aHAPOCTCPOHIH-
on C npespatiaercs B AHYHEMKAX B 3cTpoH E m B 3crpammon F, Torma
Kax TpeTu#t acTpores scrpuon G obpasyercx » neuens. OHIHONOrHYC-
cKan ponb cTpandona F cOCTOMT B TOM, 4TO OH cnocol6CTBYeT yBenn-
YEHHIO Da3MePOB XKEHCKOoH rpynu.
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IMpouecc npespawiennit C—E—F—G ofycnasnupaerca Ha nocnen-
HHX OCCATH Hedensax GepeMeHHOCTH, OOHOBPEMEHHO 3CTporel D cnyxut
HCXONHBIM BEIECTBOM [UIA MOCNACAOBATENLHOCTH MNpeBpaulcHult D—
E—F—G, ocymectBasemsbix B mnaunenre (D—E~F) u B neweun (F—G).
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Onnako oOpailoBaHHWe 3CTPHO/JA HAET Teneph rjaasHbBIM 0oOpa3oMm B
oprasdsMe 1oga ucxons us cynbpara H yepes npespamenns H—I—G
B nnanenTe. Y KenuH oTtHomeHue G/(E + F) B xoHuUe GepeMeHHOCTH
BO3pacTaeT [0 CPABHEHHIO ¢ MEPMOLOM [0 OIUIOAOTBOPEHHA B 13 pas!

Jlureparypa. Oakey R. E. Chem. in Britain, 342—345, anpens 1987.

3. I'Ipon3BOACTBO APOMATHYECKHX H BKYCOBBLIX H0DO2BOK

lMpexae Bcero JaauM npeacTaBiieHHe O MaclitabaXx 3TOro mnpows-
BoacTBa. O6BeM MHPOBLIX ponax B 1985 r. cocTaeun 5,5 Mapa. aonn.
JTa cyMMa pacnpenenfsiercs cieayroumuM obpa3oM: apoMaTHUECKHE Be-
mecrsa 18%, Baxuedmme macna 17%, nobasku 31%, apomaTu-
yeckHe cMecH 34%, npHYeM TOProBAS UMM COCPEOTOYEHAa B OCHOBHOM
8 Espone (37%), 3a xotopoit cnenyer CIIA (28%) u Anonus (9%).
Menee pasBuTa TOProBiaA 3ITOR mpoaoykuue#t B JIATHHCKOR AMepHKe
(8%), Bocrtouno¥t Espone (5%); 13% npuXOAMTCH Ha BeCh OCTAIBHOHN
mup. PoiHOK nmoGaBok MennenHo pacrer Ha 3—5% B roa. Mix npowus-
BOACTBO PacNnpele/icHO BECbMa HEPaBHOMEPHO: 15 HagHAaMOHAILHBIX
KOMNAHUHA JenaT Mexay cobofi 0KOno monoBuHbI Bcero cOpiTa, Torma
KaK [pyras fojIOBHHA MPHXOOHTCA Ha COTHH 00jiee MeNKuX ¢QHpM.

«YeMIIHOHOM» Ha DbIHKe BKYCOBBIX [100aBOK HEH3MEHHO OCTaeTcs
BaHWJIMH.

IMepeyncnuM deThIpEe cCaMble KPYNHbIE KOMNAHWM, eHCTBYIOILHE B
sToft obnactu:

1. International Flavors and Fragrances (CHIA) — 9,5% c6biTa,

14—15% Bcex npubsineft 3a nocneguue 10 ner.

.2. Quest International (B BenukoOputanuu 1 Hugepnanaax aeficrsyer
noa Ha3BaHueéM Unilever) — 7,2% MHpPOBOTO phiHka.

3. Givaudan (Hoffmann — La Roche B Hlsefinapuu) — 5,8% muporo-
ro pbIHKA.

4. Firmenich (Ulsesinapus) — 4,3% anoaoro puinka, nuaep B obna-
¢ty cOpiTa OYXOB.

IMTpousBoaMTEeNM OYXOB B I'pacce OKa3alIUCh XEPTBaMH HeMpaBHIIb-
HON OLICHKM TEHOCHUHMA pa3BHTHA NMPOMBIUIICHHOCTH npuMepHO 20 ner
Ha3aa. OHHM CNeUMaIH3MPOBAIMCh HAa NPUPOAHBIX 3CCEHIMAX, NOJAras,
4YTO HOMOXEHHE 3TOH OTPAciy NPOH3BOACTBA HEMOKOAeGHMO H eMy He
YIPOKatOT KOHKYDEHTBI, BBINYCKAIOL{ME CUHTETMYECKHE 3aMEHUTENH.
Ha camMoM fene¢ MMEHHO CHHTETHYECKHEe apOMATH3HPYIOLIHE BellecTBa
TNOMTH NOJHOCTHIO BBITECHHIM CTAPOMOAHBIE NMPOM3IBOACTBA, OCHOBAaH-
HbIE HAa MPUMEHCHWH MPHPONHBIX BEIUECTB, JKCTPArMpyeMbIX M3

pacTeHuii.
13 3ak. 177
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Jiureparypa. Layman P L. Chem. Eng. News, 1987, No. 20, pp. 35—38.

4. IMpormnuneranii cnres L-JTO®A

L-AO®A (3_,4—nnmnpoxcnd'>emanannn) S-xonpHTrypannu sBnserca
OOHHM M3 HEMHOTHMX JICKADCTBEHHBIX BEIIECTB, KOTOPHIMH MOXHO JIe-
auTh Gonesnsp IMapxuucoiia. ®HpMa «KMOHCAHTO» MPOHIBOAHT €ro CHO-
coboM, H30OpakeHNbIM HAXC HA CXEME. B OCHOBE €ro NEXHT XOHIEHCA-
umna no Kuésenaremo, B XoTOpo#l YKCYCHbIR aHIMADHA CIIYXHT OCHOBa-
HHEM H AErMAPATHPYIOIIHM areHTOM, a Takke 3repuduuupyer denom,
B PE3YNbTATE 4ero MojydacTCs -a3aNakToH, KOTODhH THAPO/IH3YIOT B
NMPOH3BOAHOE CTHPONa. Knrouesas cragnsa CHHTE3a BKIIOYAET 3HAHTHO-
CC/ICKTHBHOE THAPHPOBAaHHC 3THICHOBOM CBA3H C. oOpasoBaHHEM H30-
Mepa NpH 3HAHTHOMCDHOR cellekTHBHOCTH 95% . YTo6m nONyYHTH
L-JO®A nonaraercs obpaborath npoaykT OpoOMOBOIOPOAOM.
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ACHMMETDHYECKOE FMAPHPOBAaHHE OCYIIECTBIAETCA ¢ MOMOILUBIO pac-
TBOPHMOTO XHPAIBHOTO KAaTaNu3aTopa, oTkpbiToro [JHkepdpu Vunkuu-
coHoM (HoDenescxan npemus no xumux 3a 1973 r.). Peur uaer o poaun
(I), BCTPOEHHOM B TPHTOHAIBHYIO OHIIMPaMMAY ¢ XHpalbHBIM AHboCchHHU-
HOM (och cumMeTpuu C;, HO 0€3 TMOCKOCTH CHMMETPHH) B KayeCcTBE
JIMraHga, CBA3BIBAIOIMEM TAaKXe aTOM Bojaopoaa. [ nonydeHHs 3Toro
KaTanH3aTopa HCNOABL3IYIOT XJIOPHOHbIA KOMIUIEKC POIHA C DMKJIOOKTaA-
auenom-1,4 u audochun R, R-xordurypauuu npH naBneHHH MOXEKYIApP-
Horo Bogopona 4 Oap.

DTOT CHHTE3 WUIIOCTDMDPYET HEKOTOpble BaKHbIE NMPHHIHMNLI: -

1) ecnm Het BoraTsix Bo3MoOXHOCTeN 1A GOPMHPOBAHHA apOMAaTH4eC-
KHX LHKIOB de novo, TO nydilie HCXOOHTDL U3 yXe roTOBOro GeH30mb-
HOTO LHMKNa; .

2) UEHHBIM TIPEACTAB/IAETCA METOJ CHHTE3a AMHHOKMCIOT 4epe3 aja-
JIAKTOHBI;

3) HcONB30BaHHE PACTBOPHMOTrO METAIOOPTraHHYeCKOTO KaTajIH3aTo-
pa Qs aCHMMETDHYECKOTO THIPHPOBAHMSA.

Jiutepatypa. Knowles W. S., Sabacky M. J, Vineyard B D., Weinkauff D. J 1L
Am. Chem. Soc., 1975, v. 97, p. 2567.
Knowles W. S. J. Chem. Ed., 1986, v. 63, pp. 222--225.

5. BuomuMeTHYeckMit CHHTE3 CTEpPOHAOB

Ipodeccop Yuneam C. JIKOHCOH, KOTOPEIA B CBOM 74 roma mnpo-
JoJDKaeT akTuBHO paborath 8 Crandopne ¢ rpynnoif u3 10 kaHIMIATOB
HayK, yxe B TeueHue Bosee uem 30 JieT nHiueT 3Ty YBIEKaTENBHYIO HO-
BYIO rnapy opranHyecko#t Xxumuu. OCHOBHas MbIC/Ib COCTOHT B TOM,
YTOObI CHHTE3UPOBATH CTEPOMAHEIE TOPMOHBI TaK, KAk 3TO [eNaeT NnpH-
poaa, nyTeM KHCIOTHO KAaTAJH3HPYyeMOM LHKIA3alHH NOJIHEHOB.

Hanpumep, moa nelficTaHeM TeTpaxJIOpHAa 0/I0BA B KRUECTBE KHCNIO-
Thl Jibionca u3obpakeHHbId HA cXeMe peaKUuu aJNMNOBBIA COMpPT LH-
KIM3YeTCS B TETPAUHKIHYeCKHN nuen. OTMETHM MPAHC-CElIeKTUBHOCTD
B MECTaxX COCAHHEHHA IMKJIOB, ONPEACNAEMYIO NPHCOCOHHEHHEM B aH-
mu-KOHQUTrypai 10 ABOMHON CBA3K. [IBYMS NDHCOEOMHAEMBIMH I'DYII-
namu ciyxat kapOoxkaTHOH B KauecTBe 3/leKTpodH/ia H BO3IHHKAIOLIAS
nBofiHAA CBA3b B KawecTBe Hykleoduna. Hanee ocymecrsnsercs IBOMH-
HOM 030HONHM3, 2 Ra nocnenneft cTaguu — ABOKHAA BHYTPHMONEKYIAD-
HasA uMKnojderdapaTtauus, KOTOpPO# NpeailecTByeT ABOHHOE aNbIOIbLHOE
npucoennnenne. TaxuM nyreM nonyvawT ()-16,17-nermnpomnporecrte-
DOH.

13*
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CamMm (£ )-NporecTepoH MOXHO MNOJIYYUTEL AHAJIOTHYHBLIM CHOCOGOM.
OTHNEHKAPOOHOBAA XHCIOTA CIIYKHT NOBYLIKOH BHHHNBHOTO KaTHOKA,
KOTOPbIf OYECHP HEYCTOHYMB H MOTOMY obmamaer BBICOKOR DPeaKUHOH-
HOCHOCOOHOCTHIO.

Crnenyiomas cranusa (4 npd paspabotxe myTell chHTE3a, M Ha Mpak-
THKE) 3aK/IlOYaeTCa B PEl'YJIHPOBAHUH aOCONMKOTHON CTEPEOXHMMH TNPO-
aykra. [lpHBeneM npekpacHbIi npHMep: acCHMMETDHYECKMH LIEHTD
C(11), xoTs ¥ CHABLHO YOAJIEHHBIA OT MHMLMHDYIOLIEH M 3aBepmarouieds
UHKNHIAUMIO TPYNI, PETYHPYET abCOMOTHYIO CTEPEOXHMHIO LHEHTPATb-
HOM 3TU/IEHOBOW CBA3H.

OcTaercsa MHUIb YTOYHUTL YCAOBHA, C TeM 4YTOOLI NOBBLICHThH BBIXO-
obl. JIDKOHCOHY 3TO YyHaNoCk NYTEM NpPHMEHEHHS BCIIOMOTraTeNlbHbIX
rpynn, crabuiH3upyomux kapOoKaTHOHBI; MPH ITOM BBIXOABI CYLLECT-
BEHHO BO3pacTalOT, a BpPeMR peakuuil cokpamaerci. B npHBegeHHOM
HHXKE MPMMEPE B OTCYTCTBHE BCOOMOraTEebHBIX IPYNN BBIXOA CHYCTS
4ac ¢ Hayajia peakuHH coctasissn scero 1—2%. Ilocne BBegenna rpynn,

|
HO_ _ d" '
= '
—_— H

A=H 0%
A=CH=CMe, T77%

A=H i 11-2%
A=CH=CMe, fmun: 85%
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CTaOHIH3HPYIOIUMX KapOOKAaTHOHBI, BBIXOJA CTal NPAKTHYECKH KOJIM-
YECTBCHHBIM.

JKOHCOH nonaraer, YTO €My YJAJIOCh YACHHTHL OOHY H3 KJIIOYEBBIX
ocoberHocTeRr (epMeHTaTHBHOHA aKTHBHOCTH B npouecce Gmonoruge-
CKOM UMKIH3ALMUy (B MHKPOCOMAX MmevyeHH) 2,3-3MOKCHCKBAlIeHa B NPOTO-
nanocTeprud. OH y6ex/eH, 4TO (pepMEHT COMEPKHT OTPHUATENbLHO 3a-
PSDKEHHBbIE TPYIIbl B MECTaX, OTMEYEHHBIX HA CXeMe 3Be3TOYKaMH, KO-
TOpble B aKTHBHOM LIeHTPE (pepMeHTa, rae CBA3BIBACTCS YMOKCHCKBANIeH,
JIOKAJIbHO CTaOHIIM3BPYIOT MONOXHUTENbHBI 3apan, Aenas TakuM NyTeM
OUKTH3AIMI0 OBICTPON M KONMHYECTBEHHOM.

Jlureparypa. Johnson W. S., Brinkmeyer R. S., Kapoor V. M., Yarnell T. M. J. Am.
Chem. Soc., 1977, v. 99, p. 8341.
Johnson W. S., Telfer S. J., Cheng S., Schubert U J. Am. Chem. Soc,
1987, v. 109, pp. 2517—2518.
Johnson W. S., Lindell S. D., Steele J. J. Am. Chem. Soc., 1987, v. 109,
pp. 5852—5853.
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PETPOCUHTETUYECKUIA AHANWN3

1. CummerpH3yiOlMiA peTpPOCHHTe3

Yacto 6bIBa€T NOME3RO BBECTH B NPCALICCTBEHHUK 60bIUe CHMMeET-
PHM, 4€M 3TO MOXET NOHaAOORTECA MOTOM B NPORYKTE peaxuuu. Ilpn-
MEpOM MOXKET CIYXHThL aleTHNEHOBBIN cMpT (NpHBENEH HHXE HA CXe-
M€ B paMKe), KOTODBIA SABNAETCA HENbI0 CHHTe3a. CBA3b, NOMEYEHHas
3BE3OYKOH, IICEBAOCUMMETPHYRA, €CIH PacCMaTPHBATDh €€ Kak npoayxT
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OHCHMMETPHUMECKOro NPHCOCAWHCHHUS MO OBOMHON 3THIEHOBON CBA3M,
OTciona BO3HMKaeT MBbIC/IL HawaTh ¢ 6yTeHa, TouHee ¢ mpanc-OyTena-2,
NOCKOJIBKY MBI XOTUM MONYYHTb 3pUmMpo-COHpT. CTPYKTYpa NpOMeEKY-
TOYHOTO 3MOKCHOA ONpedeNnfaeTcs NPOUEcCOM AKTHBAUMH, KOTOPOMY OH
noasepraerca. JloctaTouHo oO6paboTaTh 3TOT 3NOKCHA ALETHICHHAOM,
4TOOBl NOJIYYHTE KENaeMbIf CIOMPT.

Jpyro#t npHMep NMo3aMMCTBOBAH U3 cHHTe3a [Janumenckoro. [Nepsas
BeChbMa Ba)XXKHas CTA[UA 3TOr0 PETPOCHHTE3d COCTOHT B CHMMETDH3AUHH
NnyTeM BBedeHHs BTOpONM xapOokcHNBHOM rpynnsi. Ee HECNOXHO NOTOM
YARIHTE, MOCKOMILKY OHA HAXONHTCS B BHHHIIOrOBOM NONOXKEHHH (4epe3
NPOMEXYTOUHYIO NBOMHHYIO CBSi3b C=C B S-NON0OXKEHHH K KapOOKCHIE-
HOM rpynmne). CnenoBaTenbHO, NeKapOOKCHNHpOBaHHE NMDH HArpeBaHHU
JO/DKHO HMOTH rianko. [InkapboHOBas KHCNOTa ORHOBPEMEHHO Npel-
crasasier coboit emie ¥ nuKaorexceHoH. Lluxnorekcen MOXHO NONYYHTH
no peakunu Hunsca—Amnsaepa. Hanee ¢ uenvio capura asofiwoit ¢Ba3u
BBOAAT MOIXOHOAILYIO KHCIOPOACOACPXKALUYIO TPYNAy B MOJIOXKEHHE, B
KOTOPOM OHAa OKa3jalach Obl B pe3yNbTaTe TAKOTrO LUMKIONDHCOEOHHE-
HHA. DTO OMKTYeT, KaKHe Hano BhIOpaTh OHed M IAMeHOOMN B peakuumn
Jdunbca—Anbaepa, 4Tobbl yIOBNETBOPHTh OOBLIUHBIM TpeOOBaHHAM
OpGHTAIBHOrO cOOTBeTCTBUA. TakuM 06pa3oM, NPHXOAHM K HeoOXomu-
MOCTH HCNOJIb30BaTh B Ka4€CTBE NPENUIECTBEHHHKA THEHA METHIIMETOK-
CHBHHHJIKETOH, SBJIAIOWIHACA KOMMEDYECKH IOCTYNHBIM DEaKTHBOM.
Yro Kacaerca ameHodHNa, TO BHIOMpaeM annaykT nepsol peakuuu du-
nbca—AJbAepa MEXAY UWHKIONEHTAIHEHOM H MEeTHIOBBIM 3bHpOM ale-
THICHAWKAPOOHOBOR KHCJIOTEI C IPOMEXYTOYHBIM PErHOCENCKTHBHBIM
obpaloBanuem 1,2-rnHxons.

Jivreparypa. Danishefsky S., Hirama M., Gombatz K., Harayama ¥, Berman E.,
Schada P F 1. Am. Chem. Soc, 1979, v. 10}, p. 7020.

2. PeaxunyM nmpucoeaHMHeHHs B PETPOCHHTETHMECKOM AHAJIM3e

lleneBsiM coeqMHEHHEM SABNSETCA COHPT, B KOTOPOM IMAPOKCHJIBHAS
rpynna Ha WecTb aTOMOB YIepoja YIajleHa OT APYTo# CIIOKHOpup-
HOH KHCNopoaconepXauel rpynnsl. DTO Cpasy ke HaBOAHT Ha MBICIL
O CHHTE3€ 4Yepe3 PAacCKpPhHITHE LIECTHYIEHHOrO HMKIA MCXONs M3 6eH30Ib-
HBIX WIH UHKJIOTEKCAHOBLIX MpPENINECTBEHHMKOB. VI B TOM, M B Apyrom
clTydae MMEET CMBbICII HMATH 4epe3 obpa3oBanHHe UMKIOreKceHa, MocKOb-
Ky OOHM M3 JyYIIMX cnocobOB pa3phiBa YIJIEPOA-YIAEPOAHOR CBS3M CO-
CTOHT B O30HONIHM3€ ABOWHOM CBA3M.

Mo neproMy NyTH HCXOAAT M3 3-METHJIAHH30J1a M MPOBOIAT BOCCTa-
Hosnenne no Bépuy ¢ obpa3opaHneM H300paXKeHHOro Ha cXeMe LHKIO-
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rexcanuera-1,4. O30HONNHI NOCNEAHEr0 HOET PErHOCENEKTHBHO, T. €.
INEKTPOPHNLHBIA areHT NPHCOEMHHAETCA MO OBOWHMOM CBsi3M, Haubolnee
6oraroil 371EKTPOHAMH, — HMEHHO NO TOH CBA3H, KOTOpas COACPXHT
MeTOKCH3aMecTHTenb. OcTaeTc] THAPHpPOBAThH ABOiHYIO cBsa3b C=C u
BOCCTAHOBHTbL albJerHI 00 NEPBHYHOI'O CIIHPTA.

CornacHo BTopoMmy Oomnee KOpOTKOMY NYyTH, HCXOOAT K3 3-MeTHI-
UHKJIOTeKCAHOHA M IPOBOIAT €HONMH3aLMIo, ¢ukcauuio edona B Gpopme
METHIOBOTO 3}Hpa, 3aTeM o30HOoNHu3. OcraeTcs JiMnb, Kak 4 B IEPBOM
ciay4ae, BOCCTAHOBHTL alnbOerHa B CHHPT.

TpeTHi#t NyTh OCHOBaH Ha CTPYKTYPHOM CXOACTBE uenenoﬁ MOJIEKY-
Bl C PpacnpoCTPaHEHHBIM H HEOOPOrMM IPHPONHBIM BEIICCTBOM —
UMTPOHEJIANEM, anbACTHAHYIO TPYNNY KOTOPOTO OKHCAMIOT B Kap6ok-
CHJIbHYIO, 4 3aTeM pacCluelUIfiOT OBONHYIO CBA3b O30HOM.

JBa nepBbiX MyTH CHHTE3a WITIOCTPHPYIOT BaXXHOE 3HAUYEHHE PEak-
UHA DpUCOeNUHEHHA, O KOTOPHIX He cleayer 3a0biBaTh NPH PETPOCHH-
TETHYECKOM PACCMOTPEHHH BO3MOXHbIX MTOOXOA0B K CHHTE3y, — B daH-
HOM ciiyuae 3T0 oOpa3oBaHHe CBA3HM B MOJIOXKEHARX 1 U 6 MexXy aToMa-
MH yriepona.

0O0Me

OMe

3. CrepeoxXuMuveckHil KOHTPOL 32 CYeT BCTIOMOTATENBHBIX Py

B ueneBoit Monexyne HeTpYOHO pasriAAeThb JAKTOH, 3KBUBaJIEeHTHbIN
COBOKYNIHOCTH KHCNIOTHI ¥ CHpTa. CyLIECTBEHHAs ero 0COGEHHOCTH Co-
CTOMT B MPaHC-KOH(UrypaUHH CIIHPTOBOrO TMAPOKCHIIA ¥ H3OMPOMHITH-

N
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IeHa TIpH COCeNHEM aToMe yriepona. MoxHo 6biio 6b1 HamesaTbes MoO-
JIYYHTH CIHPT BOCCTAHOBJICHHEM COOTBETCTBYIOILEro KeToHa. OOHakKo
TaKoe BOCCTAHOBJIEHHE FMAPHIAMH META/UIOB NPOXOOM/IO OBl ¢ HauMe-
Hee 3KPAaHUPOBAHHOMH CTOPOHEI, YTO NpHBENO Obl K O0OPA30BAHHIO YUC-
OHacTepeor3oMepa. DTO 3aTPYAHEHHE CONEPXXHT B cebe M Xiou K pe-
IUEHHIO NMpPoOJieMBbl, KOTOPOE 3aK/IIOYAETCH BO BBENEHHH BCIIOMOTraTe/b-
HO# Ipynnbl, HHAYLHHPYIOUIEHl BOCCTAHOBIIEHHE KETOHA C 3aaHell Hanbo-
Jiee 3KPaHUPOBaHHOH CcTOpoHBI. OTClOA2 BO3HMKAET MBICAbL HCIONBL30-
BaTh [UIA CTEPEOCENCKTHBHOIO BOCCTAHOBJICHUST TPETHYHBIA CIHDPT,
KOTOpLIA BBINOAHAECT NBOAKYI0 OyHKuMio. OH COAEPXHUT YXOAAILYIO
rpynny (d4T0 caMo no cebe ONTHMH3HpPYeT mnpotlecc) u obecneunsaer

OH
O2¢"on

L
0 “OMe
Ne” 0 OH
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CTEPEOCeNIEKTHBHOCTL NMpH OOpa3oBaHMM B LEMH 3THICHOBOA CBA3M.
DTOT TPETHYHBIH CHHPT MOJYYAETCH NMYTeM peaKLMH pacllielUIeHHs Io-
CJie ANBAOALHON KOHNCHCALMH MEXAY €HONATOM, NPHHYAHTEILHO 06pa-
30BaHHBIM DETHOCENCKTHBHBIM NYTEM, H aueToHom. IIpHRercs Takke
3aummath kKapookcunbhyo rpynny (ArCOOH — ArCOOMe) and npo-
BElCHHS WIIOYECBONA CTalMM BOCCTAHOBIIeHMA KeTOHa. ITocmenHui MOXHO
OOJIYUMTh OKHCJIeHHeM OEH3M/IBHOTO aToMa yriepona B Kapbokxcumnco-
AepxaumieMm rpon3BogHoM (X = NHz). PernocenektuBHOCTE 06ecneun-
BaeTCA RPOCTPAHCTBEHHOH ONH30CTBIO 3TOM rpynnbl. MOXHO HCXORMTH
H3 COENHMHEHHA, coAepXKallero KapOOKCHNIBHYIO IpyNNny B NONOXeHuH 1
aHTpalieHa, KOTOPHI# C/eAyeT NOABEPTHYTh IHIMAPHPOBAHHIO C MoOCe-
OyoWwHEM npespaileiieM —COOH — CONH;.

Jlureparypa. Bohlmann F., Eickeler E. Chem. Ber., 1979, v. 112, p. 2811.

4. OxMcauTenbHBIN pPETPOCHHTE3

Byayuu yrieBooopoJaMH, XOTA H HEHACHILICHHBIMH, CECKBHTEPIIEHSI
PacTHTENLHOTO MPOMCXOXAEHHA, Ha3biBaeMble «DanaHeH» H « TPHXOIH-
€H» HE OYeHb MOAXOUAT B XauecTBe LIe/IEBbIX NMPOAYKTOB NPH PETPOCHH-
TeTHYecKHX paccykiaeHusax. Cneays 3asety Hdartrona («CmenocTts, cMe-
JI0Ch U elle pa3 cMeNocTh!»), HMeo BBI CMBIC/T 3aMEHHThL OAHY H3 Me-
THIBLHBLIX TPYNI HPH YETBEPTHUYHOM aTOME YIVIEPOJA HA ANBAETHAHYIO
rpynny —CHO. Kakyw xe uMenHo? OueBHAHO, Ty, KOTOpas OTKpbIBa-
€T NyTh K ABYM HeHachilleHHbIM cBA3siM C=C u C=0, pa3aencHHbIM
ABYMS TETPa’APHYCCKUMH aTOMaMM YIJIEPOAA, MOCKOJILKY ITO OCHOBO-
nojiaralomui MOTHB A/IA curMaTtponHo¥ [3.3jneperpynnupoBku, B AaH-
HOM ciiyuae neperpynnuposku KnsfizeHa. 3To NPHBOAHT K BUHHJIOBOMY
H autiIoBoMy 3dbupaM B KauecTBe CyOCTPATOB A NEPErDYMIIHPOBOK
Kinaitzena. IX MOXHO NMONYYHTh NYTEM YKa3aHHOro Ha CX€Me pa3phiBa,
a B «oOpaTHOM», CHHTETHYECKOM CMBIC/Ie — MO peakuuH BHTTHrA.
IapTHeps! ana peakuun BHTTHra nony4alorcs B CBOIO ouepenb A0 pe-
akiman dunnca—Anbaepa, ¢ OOHOM CTOPOHBI, AN OOpa3oBaHHA MIKOA
thochopa Hexons M3 coOTBeTCTBYIoulero OpomMuna, a ¢ Opyro — Hcxo-
OA M3 2-MeTH/ILHKIONEHTeH-1-KapOOHOBON KHC/IOTHI, KOTOPYIO NMpHUAET-
¢ BOCCTAaHOBHTh B NEPBHYHbIH COHPT NMTHHRATIOMUHUATHUADMOOM C
TeM, YTOOBI ITOT CHHPT 3aTEM NPODPEArHpOBANl ¢ MYPABLHHOH KHCJIO-
Tot HCOOH.

Hanee mns 3aBeplueHHs CHHTE3a OCTAeTCA TONBKO BOCCTaHOBHUTD

anegerun RCHO B merunsameineHHoe npoun3sogsoe RCH;. Omm U3

cnoco6oB MPOBEACHHR 3TOrO Npouecca 3aKimovacTca B NEPEBOLE aIbAc-
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THOa B rHAPA3OH NOA HeMCTHEM rHApPa3’HHA, a 3aTeM B 06paboTke npo-
AYKTa mpem-0yTHIATOM KJIHH.

JinrepaTtypa. Suda M. Tetrahedron Lett., 1982, v. 23, pp. 427—428.

S. 3awmTiMm neca! Cuxres dponTAnMHA

B cTpykType MHOTHX GEPOMOHOB HACEKOMBIX CONEPXHTCA OOHH H
TOT e OCHOBONONaralouwi MoTus — 6,8-nnokcabuumkio[3.2.1jokran.
Kpome depoMona, npussexalomero BpequTeneii coces Ha rore Coenn-
HewHbix llITaTtos Dendroctonus frontalis u SABASIOIUETOCK LENbIO HAILEro
CHHTE3a, TOT X€ MOTHUB BCTPEYAETCA B MONOBOM (epoMOHe pOACTBEH-
HBIX HaceKoMbix ¢ BocToka CIHA Dendroctonus brevicomis u HacexoMo-
ro, Napa3’uTHpPYIOUWIErO Ha Xope eBponelickoro Baza Scolytus multis-
triatus.

Ona 3anmycka IMIUIM3ALMH B HanpAXeHHOH 6nuumnqecxon CHCTEeMe
MOXHO HCNOAB3OBaTh 3MOKCHA. IlokazaHHBIN Ha NPHBOAMMON HHXe
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CXeMe pa3pbIB CBH3M (KJIIOYeBas CTagWs) INPEATONAraeT pacKpbiTHe
MMOKCHOHOIO IHKIA NPH KHCOTHOM KaTaH3€e ¢ yYacTHEM COCElHeH Ke-
ToHHOM Tpynnst. Takas GuumKnu3auus xkatamusupyercs 0,1 M HCIO,.
JNOKCHALETOH MOXXHO TIOTYYHTH HCXOAA U3 COOTBETCTBYIOLIEro onedpn-
Ha aelfcTBHEM m-Xn0pHanbeH30iHON kHCoThl. Ha npakTHke He Tpeby-
eTcs 3alldiaTh KapOOHHNBHYIO rpynny, 4Tobbl H3bexaTh BTOPHYHOU
peaklud, KoTopas Obina Obl B NPHCYTCTBMH JaHHOTO PEAreHTa peakiiy-
eit bailiecpa—Bunnurepa. HeHachblllleHHBIA KETOH MOXHO NOJIYYHUTh KOH-
NeHcallHell 3TWiaueTHIaueTaTa M TO3WNara, KaKk MOKa3aHO Ha CXeMe
peaknui, HCXOOA H3 KOMMEPUECKH AOCTYNHOro cnupTa. 8-Ketosbup ne-
KapOOKCHIHpYeTCA OOBIYHBIM HYTEM — THAPOIM3OM H HarpeBaHHEM.

(*t o
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+ - M - DN
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Jintepatypa. Mori K., Kobayashi S., Matuni M. Agric. Biol. Chem., 1975, v. 39, p. 1889,
Bellas T. E., Brownlee R. G., Silverstein R. M. Tetrahedron, 1969, v. 25,
p. 5149,
Bartlett P A., Myerson J. ). Org. Chem., 1979, v. 44, p. 1625.
Bartlett P. A. et al. J. Chem. Ed., 1984, v. 61, pp. 816—817.
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