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(Ipeararaercs yioGHei METOR CHATESG NOTIHOAZOMATHIECKVX CORRUHEHHT, 4€pe3 MOCTEROBTENbHO SMEKTDOPHTsHOE HORMPOBE

18 3MIHOB 1 MORO-AE3AMIHIPOBAHHE AMVHO TPYNTEL.

TommHoICoTEpKAIIIE APOMATIYECKIE COCITIiE-
Hitsl HMEIOT BAXHYIO NIDAKTHYECKYO SHANIMOCTD, 1B~
JCh NPEUIECTREHHHKAMI MEAHLIHCKIX Jfarto-
crinkymon [1]. MiTepec K 1anHoMy Kiaccy oprariisic-
CKIX CYGCTPATOB OGHSICHACTCA X BHICOKOI peak-
LLHOHHOI CTIOCOGHOCTBIO It BOSMOKHOCTBIO K LpO-
KOMY CrIeKTpY yiKuHORansawiii [2]. Cymectnyio-
LIHE Ha CerOTHALIHMI JeHb METOIbI MOMYeHHA MO~
HOILIIOB 4Pe3BbINAIHO OrpatitieHt. [Lis STHX Leneii
HCTIOMB3YIoT 11460 NpsMOe BECEHHE HOIa 10X Jeii-
CTBHEM CHETEM OKHCIHTEIBHOTO HOMpORa st [3—5]
(HO 5TOT METO NIPHFOACH TOTHKO 115 AKTHBHPOBAH-
HBIX apeHoB), 400 NPOBOTAT HOLMPOBAHIE ‘epe3
nIpeBapHTEIIbHOE TALTHPOBatite [6] Ikt MepKypHpO-
Batie [7], TO He OTREYACT COBPEMEHHBIM TPEGORa-
HIAM 9KOTOTHYECKOIl Ge30MacHOCTH. B HEKOTOphIX
CIYU2SIX HCTIONB3YIOT KOMOWHMPOBAHHHII{ MeTod,
BIIoUaIoULI TI0CTEI0BATE IbHOE SIEKTPOGILIbHOE
HOIVPOBAHIE TETEPOIAMEILICHHOTO apeHa i HICO-3a-
MellleHHE TeTepOsAMECTHTENS Ha 1oL DTOT mpHeM,
KaK TIpABILIO, NPHMEHSIOT [T CHHTE3 MHIlib KOH-
KPETHOTO MOTHHOAPeHa, H PAGOTEL, CRAAHHbIE C 110~
yHeHHeN WHPOKOTO KYTa MOHHONCOTEpKAILIX
DOMATHYECKIIX CORTMHEHHI YKAJAHHbIM METOIOM,
HaM He H3BeCTHbL

Hastit npeavioxett yIoGHbiit 1t SbexTipHbiit Me-
T MOYICHIS! LIHPOKOTO PSifa -, TPH- H TETpaHOL-
COePKAUIIX APCHOB, OCHOBAHHMII Ha MOCTEN0Ba-
TeIbHOM S1eKTPOILTHHOM HOLHPOBAHHI APOMATH e~
CKIIX aMIHOB i 3aMeHbl aMHHO-TPYIIIThI Hepe3 Aiaso-
THPOBaHHE Ha HO, COTTACHO olIeil Cxewe 1:

NaNO/KIp-TSOH A,

MeCN P

Cxema 1. locnenoBaTensHoe SNEKTOORMTHOR HOTHPOBaHIE
ono-nesavmHAposane

Dnekrpoduasioe wonposane aperon (1-8)
NIPOBOAIIOCH M3BeCTHEIMM peareTayit (8—11]. TTpe-
IApATHBHBIC METOIKI GbLULH OIITHMHIHPOBAHbI HaMI
U5 KOHKPETHBIX COCAMHEHMI, HTO B PE3yIbTaTe 110-
3BOILIO TIOAYHIHTS KaK MOHO-, TaK I AHOTPON3BO1-
Hbie avitHo (1a-8a, 26, 36, 66) ¢ BbicoKiMH penapa-
THBHBIMI BIXOLAMI (1361 1).

Hexapto Gbu1 paspaboTan y106Hbiit o1HOCTaIit-
HbIii METOZ IHA30THPOBAHHSI-HOAMPOBAHMNS apOMATH-
4eCcKHX  aMHHOB  MOX  ACHCTBHEM — CHCTCMI
NaNOy/KI/p-TsOH s auetorutpite [12]. B zantoii
PaBOTe Mbl HCIIOIBIOBALLH YKAJAHHYIO CHCTEMY 115 3a-

MEHbI AMHHO-TPYTINIBI Ha HOIL B PSNY CHHTC3MPOBaH-
HBIX MOHO- H HomaHiHOB (Ia-3a, 26, 36, 5a-8a),
4T0, KPOME TOT0, 103BOIILIO JONO/HHTENBHO HeCie-
JI0BaTh MPEMapATHBHBIE BO3MOKHOCTH MPEUIOKEHHO-
TO MCTOZ2 AMA30THDOBAHHSI-HOIHPOBAHS.

Patice Gb110 MOKA3aHO, HTO 21CKTPOHOAKLIETTOP-
HBIE 1 31eKTPOHOIOPHBIE (YHKIIIOHATHHBIE TPYIITH,
He HAXOIILIMECS B OPTO-TIONOKEHHM K aMHHOIDYIITe
HCXOIHOTO CYOCTPaTa, CPABHHTEABHO C1a00 BANSIOT
Ha NIPOIO/LKHTE/ILHOCTS M Pe3yIBTAT HOMO-1e3aMHHM-
posarist [12]. B Xle aHHBIX HCCIEI0BAHMIT Mbl 110~
Ka3aH, 4T OPTO-3AMECTHTEIIH, HATIPOTHB, OKA3bIBa-
10T CHIIbHOC BAHSHHC Ha XOI NPOLIECCa, NpH 3TOM 00-
HAPYXHBAIOTCS KaK CTEPHYECKHL, TK H 97IEKTPOHHBIT
oK 3avecTHTENEi.

Tak, Hanpumep, 2.4.6-Tpunosaniu (1a) nox
neitctsrenm cctembt KI/NaNO,/p-TsOH npesparua-
©TCA B COOTBTCTBYIONi TeTpanon6em3on (9) b Teve-
HIUE 24 C BLIXOIOM 50 %, B T0 BpeMi Kak N101Hasi KOH-
Bepeis o-HoaHIMHa (18) saBepuaetcs 3a 1 4 ¢ Bbi-
Xoz0M 1,2-1noaGensona (18a) 78 %. C Takim Ke bbi-
X010M, HO B Tederme 30 MuH 00pasyercs 1,4-mmoa-
Gerson (19a) w3 n-nonammiHa (19) (cxeMa 2).

NH, NH; NH,
I 1 i )
(1a) 8 (19)
1 |

KINaNO/p-TsOH
MeCN
(1a) i (18a)
I i
120 wan 50 %

(18a)
60 M 73% 30 n 78 %
Cxema 2. Mono-AesamiApOBaKve MOBDOM3SORHBIX aHWTIHA

Tlo-Bimowy, cTepiuccKie aKTopbi HyeioT pe-
LaioLIce. IHAUEHHE: HOLOIE3AMHHHPOBAHIE 2,6-1i1-
Hoa-4-HiTpoaHIIIHa (26) NIPOTEKAIO ¢ 06paIOBANH-
M coothercTRylouiero TpHmoaHTpOSe3ona (1) ¢
BLIXO1OM 70 %, B TO BPeMs KaK MCHEE CTepHiCCKit 3a-
TpyAHeHHbLi 4-Ho1-2-HITpOAHITIH (38) NpeBpaLaT-
ol IPAKTIINECKH KOIYCCTBHHO, HECMOTPS! Ha 3Hau -
TEABHYIO PASHOCTH SCKTPOHHOTO BIMAMS HOLA 1
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Taruua 1. nexTpopunsHoe ORHpOSaRNE BHANMHOS (1-8)
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Tabua 2. Yofio-Aesamvinmposanis apowanseckx awinos (1a, 2a, 26, 3a, 36, 5a, 6a, 7a, 8a) non AeiicTavem cHCTensI
NaNO,/K1/p-TSOH 8 MeCN (20 °C, coomhowserme cyGerpar:NaNO,Kip-TsOH 12:253)
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HHTPOTPYIINI Ha APOMATINCCKOC KOO (CxeMa 3
a6 2). TeM He Metiee, BO BCEX CTYHASX AHATOTHPOBA-
Hife-HOLHPOBAHHE NPOTEKACT 31 KOPOTKOE BpeMS, ¢
BLICOKIIM BBIXOLOM I1OLYKTOB JaMeLLIeHIsL B C1aG0-
KHCIIOTHOI CPEAC (GUCTOHITPILL, CTEXHOMCTpHYCCKITE
Komiectsa p-TSOH), UTo ABIACTCH peakinM cayuacst
U151 AUA30THPOABHIS MIOOCHOBHBIX AMHHOB

N ,

1

1
NOz (22) | KINaNOp-TsOH No, (1) 70%
MeCN 207G, 90 s

NHy

NO; NO,
I e | 12 0%

Cxema 3. Bruse Crepuseckx 3pecos

TloaBoas HTOT, MOKHO KOHCTATHPOBAT, UTO B pe-
3yIBTATe MOCICIOBATEILHOTO H1CKTPOGIIBHONO KO-
AMPOBAHUA M MA30THPOBAHNA-HOTMPOBAHUS BB
TOAYeH WHPOKHIi PAl MIOTMHOTAPEHOB IpEHMYIILE-
CTBOHHO C AKLIETITOHBIMH 3AMECTHTEISIMH B KOTbLIE.
Jannble COeMMHEHMs SIBISIOTCS 10TEHUMATLHBIMI
MEMUMHCKMMI JIMATHOCTHKYMAMH M SICTABIAIOT
SHAYHTEABHbII HHTEPEC U1 MMapaTHBHONO OpraHi-
4ECKOTO CHHTE32 B KAYECTBE BHICOKO PEaKLIMOHHOCTIO-
COBHBIX CTPOTENBHBIX 6710K0B, ApiAnomAs (36, 5a,
8a, 14 11 17) GbU1H CHHTE3HPOBANBI BIIEDBbIE, HX CTPO-
eHite 0IHO3HAHO 10Ka3aHO MeToloM 1M P-crieKTpo-
cKonuit

Criexrpst IMP ', “C 3aIIiCHBATH HA CIEKTPOMe-
pe Bruker AC-300 (300 M), pHyTperHmii cransapt
— TMC, pacTBopiTeNh yKasaH b TeKcTe. TeMriepatypa
TUIaBeHHA onpeaensiach Ha npubope Boetius. Kok-
TPOAb 30 XOOM PEAKIMH U UMCTOTOM NIONYUCHHBIX
TPOIYKTOB BEfli METOZIOM TOHKOCHIOfiHOI XpoMaTo-
rpacpii Ha naactiuKax Sorbfil TTeX-M1-A-Yd u Silu-
fol UV-254. [leTeKTHpoBaHMe MATeH NpOBOAWTH
V-cperow. TIpenapaTsHoe pagiiesieHie MPOIYKTOB
OCYIIECTRASITH C MOMOMIBIO (hretiI-XpoMaTOrpadit Ha
KonowKax 15x1 o, copoen Silicagel L (40/100my),
91I0CHT YKA3QH B TeKCTe.

VeHTHUKALMIO 0Ty IeHHbIX CORTHHEHIMIE PO~
BOILTH CONOCTABICHHEM AHATHTHIECKHX  (HIHKO-
XHMHUECKHX XAPAKTEPHCTHK C ayTeHTHUHBIMH 06pa3-
UMM, CHHTC3HDOBAHHBIMH H3BCCTHBIMH METOZAMH,
TIpoBhl CMELICHUS NOMYUCHHBIX CORTMHEHMI ¢ M3
BECTHBIMH OBPASIIAMH ICTPECCHH TeMEPATYPbI IL1aB-
JICHIS HE 1AI0T,

Cocmiriens (18, 19) ABISIOTCA TOBAPHBINI TIPO-
YKTAMH  HCTIOB30BATHCD HAMI 0e3 TOMOMHHTE b~
HOI 0uHCTKI

EY

Honnposanie n-mrrpoannaia (2) nox aeficramen
Me,NICI;. K pactsopy 1,38 1 (10 Mstorts) n-Hitpoa-
HitTiHa (2), B 5 M1 TAAHOI YKCYCHOI KICTOTH TpH-
Gasstior 2,71 1 (10 Mwob) Me,N'ICI; it phutepxitpa-
101 30 MiH Ha KinAILeii BOTHO Gare, OXTAKIAIOT,
BLIMABLLINI OCATOK TeXHH4ECKOTO MPOLYKTa (28) 0T-
(DIIETPOBBIBAIOT, CYLIAT Ha BO3AYXE, EPeKPUCTALIH-
3UMI0 POBOIAT M3 YKCYCHOM KHCIIOTHI, NOAYAIOT
1911 2-on-4-tmrpoariunitia (2a) (75...80 %).

Monuposanwe ammos (1, 3-8) nposoioch no
I3BECTHbIM METOLIKAM, YKA3AHHEIM B TeKcTe. Lis co-
extettnii (40, 5a, 8a), T101YUEHHBIX BIIEpBBIC, ClieK-
TPATBHbIC AQHHbE PHBCACHB! HIDKE.

6-Hon-2-nitpo-4-xopamumn (46): 'H AMP
(300 MTu, CDCL): 6=6.8 (c, 2H NH), 79
(1, =24 Tu, 1H), 8.2 (1, J=24 Tu, IH). "C SIMP
(75 M, CDCL): 5=88; 122; 126; 131; 142. 145

3,5-luon-4-amunoauerodenon (5a): 'H AMP
(300 MTit, CDCL): 8=2.5 (c, 3H CH,): 5,1 (c, 2H,
NH,); 8.2 (¢, 2H). "C AMP (75 MTit, CDCL): 6=26;
80; 130; 140; 150; 193

2,4-Jlumon-6-ropamnmn (82). 'H AMP (300 M,
CDCLY: 5=4,2 (c, 2H, NH,); 7,05..7.29 (v, 1H); 7,7
(c, 1H). "C SIMP (75 MTi, CDCL,): 5=84; 123.8; 124;
136; 141; 148; 151.

Ofmas eronuKa nonysenns wonapeios (9-19) ws
COOTBETCTBYWOUINX ~ AMMHOB 10X JelicTBHEN
NaNOy/KI/p-TOH & MeCN. K pactsopy p-T:OH-H.0
(172 1, 9 Mv07b) B 12 M auCTORITPILTA 0GaRTIOT
3 M7 apowaTitieckoro aitia. K. oGpasosapreiicst
cyernensin comi awitta npit 10...15 °C MeltetHo 106ap-
sitor pacraop NaNO, (0.4 1, 6 wvos) u KI (12 1
7,5 MM07b) B 1,8 T BOBL 1 NepeeuBaior 10 M, za-
e PeakLiio MpoOTAAIOT Mpit 20 °C (cyMMapHoE Bpests
YKa3aHO B TaG1. 2). PeaKiOHHYI0 MAcCy BHUIHBAIOT B
40 w1 pomwi, aobawtsior Na,CO; (IM; pH=9...10) u
Na,S.0: (2 M, 6 w1). Ocatiok apoMaTitteckoro Homiia
OTIIBTOBLIBAIOT (WA  SKCTPATHPYIOT  SOHPOM).
OUHCTKY TEXHHECKILX IPOAYKTOB [IPOBOIIIT C IIOMOLLEHO
KOT0HONHOIt XpOMATOrpagitt (S7I0CHT MerTar:a(ip —
1:3 i nenrair:CH,C, — 1:5) i nepexpicTannisaii-
eif (pacTBopiTe ykasan B a6, 2). [l 1.2-mmonGett-
3ot (192) W 15 COCNHEHMI, TIONVICHHbIX BrIEpBbIE
(45, 5a, 8a), CrICKTPTBHbe AAHHBIC MPHRCICHb HITKE.

1,2-TunoaGenson (19a) KpHCTALTI3YIOLIEEsH Ma-
cr0: 'HAMP (300 MTit, CDCL): 5=7.0 (1, J=1.5, 8.0,
7,2 Tu, 2H), 7.8 (v, J=03, 80, 1.5, 2H). “C SIMP
(75 M, CDCL): 6-107,9, 128.8, 138.9.

3,4,5-Tpuwonauerodbetion (14): 'H AMP (300 My,
CDCL): 5-8.3 (¢, 2H); 2,53 (c, 3H, CH,). "C SIMP
(300 MTiu, CDCL,): 5=27; 108: 139; 140; 195.

2,3,5-lnwondyrop6enson (17): 'H AMP (300 MTi,
CDCL): §=7,23..7.28 (, 1H); 7.4...7,54 (v, 2H). "C
XMP(7S MIi, CDCL): 5-80,86; 81.2; 93; 125; 134;
141; 160; 163.
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KATAJIMTUYECKOE OKCNEHWE U30MPOMMABEH30/1A MOJIEKYIPHBIM KUCIOPOAOM
B MPUCYTCTBMN TETPAGEHMNNOPOUHOB METANNOB

H.C. Koboraeea, T.C. Ckopoxonosa, £.B. Mukyaesa, E.E. Cuporkuria

VIHCTITYT xomsi wepri CO PAH, . Tomck
E-mail: see@ipe tsc.1u

VICCeR0BaHO KaTATUTINECKO OKHCTevie H3OTpOTANGEH301a MOTeKYAPHeIM KHCTIOPOTIOM B IDHCYTCTEH TeTpageHAop@uHos Co,
Cu, 20, In, Sn, Al Mloxasario, 470 TeTpachenunmopeuier Co, Cu 20 SETAIOTCS 0%k KTUBHIMM KATATH33TODaMM, T. K. HAARY C AKTHER-
Ll KNCTOPORA KaTaW3VIPYOT PACAA TMAPONEPeKICH W3onporibex3ona. Tetpacbesanopdiel In, Sn, Al Meree akTvaHs! 5 H3yser-

OV Peakuih, NOCKONKY OHN He KATAIMSHPYIOT PACTAR FAPONEDEKYCH. HAIIEHO, 4TO KATATMTHYECKaR GKTUBHOCTS TETpagiermnopehur

HOB METa/I108 H3MEHRETCA GHTHBATHO VX MOTEHLMANaN STIEKTOOXVIMMIECKOT OKVCTEHS, 33 MCKIIOervew TeTpagenAmnopia Cu.

Peluetiite POGEMBI CICKTHBHOTO OKHCICHIS
VIICBOIOPOIOB PATIHOTO CTPOCHHA B LCICBHIC 1PO-
IYKTH C HCTIOTL3OBAHHEN B KA1CCTBE OKHCAHTEIS! MO~
JIeKYPHOTO. KHCIOPOLA ABACTCA TIPHOPHTETHbIM
HAIIpABICHHEM KATATIA 1 NIPEATIOJIATACT HCTION530-
BAHHC MCTALIOKOMIVICKCHBIX KaTatnzatopos 1, 2]
BbicoKOB(EKTHBHbIMH KATATU3ATOPAH MHOTEX Xii-
MINCCKILX PEAKLIIL, B TOM WiCIe H KATATHTHACCKORO
OKHCICHIA YIICBOTOPOTOB MOCKYAAPHBIM KICIOPO-
210M, ABAIOTCS MCTALIONOPGHPHITH 1t MeTaLTOTa-
owtantibt [3, 4]. KatatuTiueckas akTHBHOCTS Me-
TAILIONOPQUPHHOBLIX 1 MCTALIOMTAIOUHAHIHOBBIX
COEMMHEHHIT OBYCIIOBIEHA HX CTPOCHHEM: B ILIOCKOT,

LHKIIHYECKO, ¢ Pa3sBiTOli CHETeMOli 7-CONpsIXeHItt
MOJIEKY/IE TSTOE H LICCTOE KOOPAHHAIIHOHHbIE MECTa
HOHa LIEHTPATIBHOTO MeTa/Ta 0CTyMHbI U1 KOOpi-
HIUDOBAHIHS MO/EKY.T DEAreTOB KATATHTHYECKOIl pe-
AKIEH, A PA3BHTAsE CHCTEMa 7-CONpALKeHIIs ODIeraeT
TepepacnpelesienHe 2IeKTPOHHOI IIOTHOCTH BHYTPH
DEAKILHOHHOTO KOMILIEKCA, UTO CHILKAeT aKTHBA-
LHORHbI Gapbep peakiunt [3].

Jlo HACTOAIIETO RPEMEHH CHCTEMATHIECKIE He-
CEN0BAHIA PEAKIIH KATATHTHYECKOTO OKHCICHA
MOTEKY/IADHBIM KHCT0DOI0M ATKILIAPOMATIECKIX
VIUI€BO0POAOB It OeDIHOB IPOBOTILTH, B OCHOBHOM,
Ha (BTATOLMARMHOBHX COCAMHEHMAX PA3IHIHOT
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