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lndpdosbie ocHoBaHNs aMHHOKHCAOT B KauecTBe IPOMEXKyTOU-
HBIX COEAMHEHHUH MOCTYAUPVIOTCH BO MHOLHUX peakiusax MUPUAOKCa-
AeBOro Kataausa. baaropapst Beicokoit CH-KHCAOTHOCTH gepes obpa-
30BaHue oOcHOBaHuH I[lludipa amuborucroT B MPUPOAE TIOA AeH-
CTBHEM MMPHAOKCAA3ABUCUMBIX (hepPMEHTOB MPOMCXOAUT CHHTE3 ce-
PUHa, TDEOHNHA, TOMOCEPHHA, IUCTENHA U APYTHX aMHHOKUCAOT [1-4].

B nocAepHHe TrOABI CHHTe3MpOBAHBI M HCCACAOBAHBEI KOMIIACKCHI
MHQPDOBLIX OCHOBAHMI AMHHOKHCAOT € MOHAMH NepexoAHBIX MeTaA-
AoB — Cu(ll), Co(IIl), Ni(Il), B kauecTee MNPOCTBIX MOAEABLHEIX CHCTEM
(bepmentoB [5,6]. TTokasaHo, 4TO B TaKMX KOMIAEKCAX aMHHOKHCAOTA
obrapaer BhICOKOM CH-KMCAOTHOCTBIO M B HNPHCYTCTBUH OCHOBaHUNA
€€ MOXXHO Aerko C-aAKMAMPOBATL ¢ 06pasoBaHHEM (- U B-zameren-
HBIX AMHHOKHMCAOT; B KOoMIIAeKcax nona Ni(ll) ¢ XupaAbHBIMU peareH-
TaMH C-aAKHAMPOBaHME aMUHOKHCAOT (araHMHA W TAMIIMHA) mpoTe-
KAeT CTEPeoCeAeKTUBHO ¢ 0OpazOBaHWeM OITHYECKH aKTUBHBIX O- M
B-samenieHnbIx aMuHOKHMCAOT. Takum 00pasoM OBIAU THOAYUYEHEI
(heHnraraHUH, O-MeTHADEeHUAANAHHIH, O.-THPO3WH U T.A. [7].

B nacrosimeit paGore Hamu ucroab3oBana CH-KMCAOTHOCTE ara-
HuHa B ero Ni(ll) kommaekcax ocHoBanmit Illudda c XHPAAbLHBIMA
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pearenramu L- u D- 2-N-(N'-6eH3MAIPOAHA) aMHHODEH30(hEeHOHOM
(L-BITBD u D-BITB®D) AAS acHMMEeTPHYEeCKOro CHHTe3a L- u D-3.4-
AMXAOP(EHHA-G-METHAAAGHHHA  IyTeM  HX C-aakuAMpoBanus  3,4-
AMXAOPOEH3HAGPOMHAOM.

Ucxoausie kommaekchl Ni(ll) ocHoBanuit llngpda aranmna c
XMPAABHBIMH peareHTaMin L-BITE® u D-BITB® noAyueHml cOraacHo
paHee pa3pabOTaHHOM AASL KOMIIAEKCOB C L-BITBD metoauke [7] (ars
cuaTe3a KoMmaekcoB ¢ D-BIIB® B KadecTBe XHPAABHOrO peareHa
HCIIOAB3YEeTCS D-BIMB® Bsamen L-BIIB®). Crpoenus LL- u DD-
AHACTEPEOMepOB ITUX KOMIIAEKCOB (KOMMNAeKcOB L-aramnua ¢ L-
BIB® (I) 1 D-aranusa ¢ D-BIIBD (II), COOTBETCTBEHHO) MpeACTaBAe-
uel Ha puc.l. Kak BUAHO U3 pHC.1, KOMOAEKCHI ABASIOTCS 3ePKAAbHbI-
MM M300paKEHHSAMH APYT APYyra, MOATBEPKAEHHEM Yero CAyKar
MAEHTHUHBIE AaHHBIe CHeKTpoB SIMP # sAaeMeHTHOro aHaamsa, a
TakyKe OAHHAKOBEIE B AOCOAIOTHOM 3HAYeHMH KPHMBBLIE AHCIEPCHH
omrudeckoro BpaiieHus (AOB).

1 2

Puc.1. Crpyktypa auactepeomeptbix komnnexcos Ni(ll). 1. OcHosanui Wndppa L —
anaHWHa c xupanbHbiM pearedtom L-BMNB® (LL-guactepeomep); 2. OcHosaHum
Wudhcha D — anaHuHa ¢ xupanbHbiM pearedtom D-BNBD (D,D-guactepeomep).

C-aAKMAMpOBaHHMe (hbparMeHTa aranuHa Komnaekcos | (L,L-pnac-
Tepeomep) #u I (D,D-puacrepeomep) 3,4-AUXAOPOEHIHAXAOPHAOM
OCYHIECTBASIAOCH B cpepe  AuMeTumAdopmamupa  (AM®DA) 1o
Aericreuem NaOH. Ha cxeme npepcraBaeHa peakiust C-aAKHAMpOBa-
HUSl araHWHA B KOMIIAeKce |, mpuBoAgllag K 0OpasoBaHHIO MPOAYKTA
AAKMAMDOBaHMsI B OCHOBHOM B BMAe L,L-amacrepeomepa (>98%). B
peaknuonHoi cpeae Meropom TCX Ha Si0O; HaAMUHE APYIOro Auac-
Tepeomepa (L,D) He obHapyKeHO.
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HaAnune BEICOKHMX 3SHAHTHOCEAEKTHUBHBIX achchekTOB NpH anku-
AMPOBAHMH  SIBASIETCS CAEACTBHEM CTEPHYECKOIO HeCBSA3BLIBAIOLIEro
B3aUMOACHCTBUST MEXKAY GEH3HABHOH TPYHIONH MAKPOIMKAMYECKOTO
AMTaHAQ U OOBEMHUCTBIM 3,4-AUXAOPOEH3ZUABHBIM papAMKarom Ha Re-
CTOpOHE NPOXHPAABHOTO KapbOaHWOHA, YTO NPUBOAUT K CHABHOMY
IKPaHUPOBAHUIO aTAaKM aAKMAMPYIOIIEro areHTa Ha [POXHPaAbHBIN
KapOaHMOH € 3TOW CTOPOHBI. DTO IIPUBOAWT K 3aMeAANeHHMIO CKOPOCTH
peaknuu C-aAKMAMPOBaHHS CO CTOPOHBI Re [IPOXHPAABHOIO Kapba-
HHOHA OTHOCHUTEABHO CKOPOCTH CO CTOPOHLI Si. PaHee mpM arKHMAH-
POBAaHUK TAMIIMHA, araHUHA W (heHMAaAaHMHA METHAMOAMAOM B aHa-
AOTHYHBIX KOMOAeKcax M3OBITOK L,L-AMacTepeoMepa B MPOAYKTE He
npeseiuan 95% [7]. IIpudMHONM CTOAL BEICOKOH CTEpeoceAeKTHBHOC-
TH aAKMAMPOBaHHUA B HallleM CAydae sIBASETCsl Hoaee CHABHOEe 3Kpa-
HHPOBaHHE aTaKW aAKMAHPYIOU[Ero areHTa Ha MPOXHUpaAbHBIA Kapba-
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HHOH co cTopoHBI Re maockoctn ocHosanus lludda, aro ceasano ¢
GOABLIIMMH pa3MepaMy OOBEeMHCTOTO AAKHAHPYIOIIETO pearenTra-3,4-
AMXAOPOEH3HAXAOPHAQ.

B aHAAOrMYHBIX YCAOBHSIX MPOoBeAeHO C-aAKHAHpOBaHHe araHWHA
B KOMIAEKce ¢ xuparbHEIM peareHToM D-BITB® (II). AAKHAHpOBaHHe
[IPOUCXOAHT C TAKOH >Xe CKOPOCThIO, KaK B CAydYae KoMIaekca I,
OAHGKO B TPOAYKTE CTePeOCEeAeKTHBHO oOpasyercst AMacrepeomep ¢
D.D-abcoatoTHOR KOHpurypanuei; #u30uTtok D,D-pnacrepeomepa
npesuimaer  98%. [MpuuuHOH OOpPATHBEIX 9HAHTHOCEASKTHBHBIX
3pheKTOB SBASETCS CTepUYecKoe HeCBs3hliBaiollee B3aHMOAEHCTBHE
MeXAy OOBEMHMCTHIMM TPYNINaMH Ha CTOPOHE Si MPOXHPAABHOTO
KapOaHMOHA, BCAEACTBHE Hero ©eH3HABHasl rpynna N-OeH3uAnpoAn-
HOBOrO (pparMeHTa OJKpaHUpyeT M[pPHOAMKEeHHEe AaAKHAHDPYIOIero
aregra K NPOXHPAABHOMY KapOaHHMOHY CO CTOPOHEI Si MAOCKOCTH
ocnoBaaus Lludda (puc.2). STo NPUBOAUT K CHABHOMY 3aMEAASHHNIO
CKOPOCTH peaKklMH AAKMAHPOBAHHUSI CO CTOPOHBI Si OTHOCHTEALHO
CKOpPOCTH €O CTOpoHHI Re ¢ oGpasoBanmnem D, D-pnacrepeomvepa B
BOABILIOM H3DLITKE.

®CH;, - c!

Cl

Puc.2. Crepuueckoe 3KpaHHpOBaHWe co CTOpoHbl Si npoxupanbHoro xkapbaHMoHa npu
anKMNMpoBaH1K hparmeHTa anaHuHa 8 komnnekce I (D,D-puactepeomep) 3,4-guxnop-
BEeH3MNXNOPHOOM.

AAsl ycraHOBAeHHsT abCOAIOTHOM KOH(GUIypauuu MOAYIEeHHBIX
AAKHAMPOBAHHEIX KOMIIAGKCOB CHUMaAW HX Kpusble AOB u cpaBHH-
Baan ¢ kpuBon AOB wucxopHoro kommaekca [ CpaBHeHHe ITOKasa-
Ao, ato kommaekc I umeer L L-abcoaroTnHyio KoHdurypaluoo, a
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KoMmIaekc IV siBAsieTcss 3epKaAbHBIM HM300pa’keHHeM KoMrekca III,
T.e. uMeeT D,D-aBcorroTHYI0 KoH(MUTypauio.

Tlocae pasroxenus AAKMAMPDOBaHHBEIX KoMmaekcoB III u IV mop,
aercteuem HCl ncxopnsie xupasbusie pearents L-BITB® u D-BITEd
BBIAGACHEL OCaXKACHHEM M3 BOAHBIX PacTBOPOB, @ IEAEBBIE aMHMHO-
KUCAOTHI L-B-3,4-puxropdennr-o-meruraranun (V) u D-B-3,4-pAuxrop-
heHMA-0-MeTHAaAaHUHA (VI) B BUAe THAPOXAOPHAOB BHIKPHCTAAAM30-
BaHBI U3 KOHLEHTPUPOBaHHEIX PACTBOPOB COASTHONM KMCAOTHI.

OBmmmit BEIXOA aMMHOKUCAOT V 1 VI mocAe UX HnepeKpUcTarHd3a-
MK M3 pacTBopoB 3 # HCI cocraBasier 67-69% OT TeOpeTHUeCKH
OHMAAEMOI'o U3 pacyeTa Ha HCXOAHOE KOAMYECTBO KOMIIAEKCOB | u
IIl. XupanbHeie pearenrsr L-BITB®D u D-BIIED pereHepupyorcs ¢ 93-
95% BBIXOAOM M MOAHEIM COXpaHeHueM UCXOAHOHM XUPaAbHOCTH.

Crpoenue u abcoaroTHas KOH(UTYpalus MOAYYEHHEIX aMHHO-
KUCAOT yCTAHOBAEHBI CHEeKTPaAbHEIMH MeTopaMu — H-SIMP, sae-
MEHTHBIH aHaau3, [JKX-sHautmomepHsit anarns. Ha puc.3 mnpea-
craBren  'H-SIMP cuekrp  D-B-3,4-pAuxaopdenua-o-MeTHAAAAHUHA
(VI). Bce apaHHBEIEe aHaAn30B OAHOBHAYHO TMOATBEPKAAIOT BBICOKYIO
XUMHIECKYIO M ONTHYECKYIO YHCTOTY MOAYYEHHBIX aMUHOKUCAOT.

H
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Puc.3. 'H-AMP cnektp D-B-3,4-nuxnopeHun-o-metunanaHuHa (V) e DO (200 MHz).

IJKCHepuMeHTaAbHas 9acTh

B pa6ore mcrnoarzoBaruce: aranuH ("X.4."), npoauH ("x.u.") —
("Reanal”, Byaanemrr), 3,4-puxropbenszurxropup — ("Fluka", [Lseii-
Hapus), GEeH3UAXAOPHA, 2-aMHHOGEH30(heHOH, AMMETHADOPMAaMUA
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(AM®DA), »MeTHAEH XAOPHCTHI, ameToH, MetanoA, NaOH, HCI,
CH,OH, Ni(NO3);6H;0 — ("Peaxum”, CCCP). Cmexrpa 'H-IMP
MOAYYMAH Ha CreKrpomerpe "Bruker WP-200" (200 M), THKX-
SHAHTHOMEpHEIH aHAAH3 aMHHOKHCAOT B BHAE N-TOA-O-u3onponu-
AOBBIX 3(MpOB TMPOBOAMAH Ha Xpomarorpage “"Kapao Opba” ¢
npUMeHeHHeM XWpPaAbHOH a3kl "Xupacua-paann”|[8]. Kpusnie
AMCIIEPCHH ONTHYECKOTO BpalleHHs (AOB) noAyuHAH Ha CHEKTpONoO-
AsipumeTpe "Jasco J-5".

Kommaekcel | # Il cHHTe3MpPOBaHEl COTAACHO MeTOAHKe [7].

AAKHAHpOBaHHE aAaHHHa B Kommaekcax I m IL. 50 r (0,1 »onrs)
kommaekca 1 pacrsopsiorT B 50 ma AM®DA, cMech OXAQKAQIOT A0 -50°,
Aobapasior 18 r (0,45 Moas) meako pasppodaerHoro NaOH u 14,5 an
(0,1 mors) 3,4-AMXAOPOEH3NAXAOPHAA. M3 cucreMBl OTKauuBaioT
BO3AYX MOA BakyyMoM (3 pasa), NpONyCKarOT B CHCTeMY aprod M
[OCTelenHo youpawoT oxaaxAeHre. CMech MepeMelnBaT B armMoc-
depe aprona 1-1,5 7. 3a XOAOM AAKHAMPOBAHHS CAEAST METOAOM
TCX Ha cuAMKareAe B cucreme pacrBopureaed CHCL-CH,COCH;,
(3:1). Tlpu OXA@KAEHMM W MEepeMelInBaHUKM PEeaKIMOHHYI CMech
HEeHTPaAH3YIOT MeAAeHHBIM AoGaBAeHHeM 40 MA yKCYCHOI KHCAOTEL.
Cmech mnepearBatoT B 50 aa CH3;OH u npu nepeMemrvBaHH#
KPUCTAAAM3YIOT AAKMAMPOBAHHBIA KOMIIACKC. [To AanHbM  TCX,
peakIMOHHas CMeCh COAEPXXUT TOABKO OAHY (PPaKIHio, KOTOpast 1o
sHaueHUIo R; oTAmYaeTcst OT UCXOAHOTO Komnaekca [, [loayueno 48 r
AnacTepeomepHo yucroro Komnaekca Il (L, L-ppacrepeomep). Anaro-
ruuHO arKuAupoBaH Kommaekc Il TToayueno 50 r aAmacrepeomepHo
yucroro kommaekca [V (D,D-auacrepeomep).

Pazaroykenne KoMnaekcos III u IV m BeipeAeHHE aMHHOKHCAOT
L-B-3,4-puxropdennr-o-metnrarannd (V) u D-B-3,4-Anxrophennn-
o-meturasraHuH (VI). 48 r (0,071 moas) komnaekca Il pactsopsiior B
120 aa CH,;OH u npu nepemMelliMBaHUHM AOOABASIOT K Harperomy
pactBopy 1,5 # HCIL Tlocae MCYe3HOBEHHsI XapaKTEpHOH OKpacKH
KOMIIAEKCOB CMeCh B TopfdeM COCTOSSHMH (PUABTPYIOT 4depes
CTEKASTHHBIN (DMABTD M yIIapUBaloOT AocyXa. K cyxomy ocraTky AoGaB-
Asitor 100 a1 Boabl, ocapok ucxopHoro L-BITEMD oTaeAsioT oT pacTBo-
pa (hpUABTPOBaAHKEM, [TPOMBIBAOT BOAOH (3 pasa mo 20 am H,0). Aas
M3BACUEHHSI OCTATKOB AMraHpa uAbTpaT 2 pasa sKCTparupyror
xaopochopmom (o 20 ma KaXkAbIM pa3s). Boanylo pakinuio yiapu-
BAIOT AOCYXa, K CyXoMy ocTaTky AobapasdioT 20 ma konil. (6 H) HCI u
AMMHOKHMCAOTY OTAeAsitoT oT pactBopa NiCl, duasTpoBanuem uepes
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CTEKAAHHEA (hUALTP. OcapoK Ha duasTpe npoMeiBaioT KoHi. HCIl a0
NOAHOTO  MCYe3HOBEeHHs XapakTepHoro aas Ni‘T yoma 3eaeHoro
npeta. INoAyuenusiis ocapok npu HarpepaHuu pacteopsaoT B 300 ma 3 i
HCI u uabTpyior B ropsiuem cocrosaunm yepes CTeKASHHBIN (PUABLTD.
[Mpy OXA@KACHMM KpHCTarAM3yeTcA aMHMHOKMCAOTa L-B-3,4-AMxaop-
(benua-o-MeTHAANaHHE (V) B Buae ruppoxaopuaa. Ilocae cymku
noaydeHo 19,1 r ruppoxaopupa L-B-3,4-AuxaropdeHHA-0-MeTHAANAGHH -
Ha (V), 9To cooTBeTCTBYeT XUMHYECKOMY BBIXOAY 94%.

AHAAOTHYHO pasAokeH Kommaekc IV u BEIAGAGHA aMHHOKHCAOTa
D-B-3,4-AMXAOPheHUA-G-MeTUAANAHME (VI) B BUAE THAPOXAODPHAQ; U3
50 r komnaAekca IV noayueno 19,25 r TMAPOXAOPHAG aMHHOKHUCAOTEI
VI, uro cooTBercTByer 929 BBIXOAY.

Crpoenue u abcoaloTHas KOH(UTIypanusi NOAYYEHHBIX aMHHO-
KHUCAOT YCTAHOBAEHHI ¢ noMomeio ' H-IMP CIIEKTPOCKONWH, 3AeMeHT-
HOro aHaamza u [JKX- “9HAHTHOMepHOro aHaausa. Ha puc.3 npeacras-
AeH 'H-SIMP CIIEKTP aMUHOKHCAOTEI VI,

L-B-3,4-AMXAOP(EHUA-O-MeTHAG AQHIH (V). Haiipeno, %: C 42,17; H
4,05 N 4,76. C (H;NO,Cl,. Beraucaeno, %: C 42,34; H 391; N 4,76.
Cnexrp [IMP (D,0), 8, a4 1,5 ¢ (3H, CH.); 2,46 4 u 3,2 A (2H, B-
CH,, AB, J=75 I'y): 6,92-7,98 (B3H, Ar). DHanTHOMepHas 4MCTOTA,
10 AaHHLIM [JKX-XMpaAbHOrO 9HaHTHOMEpHOro aHaAM3a, [peBLlaeT
98%.

D-f-3,4-AuxA0p(heHHA-O-MeTHAANAaHIH (V). Hasipeno, %: C 42,01;
H 4,06; N 4,72. C,(H;;NO,Cl,. Beraucareno, %: C 42,34; H 3,91; N
4,76. Cnexrp IIMP (D,0), 8, ma.: 1,5 ¢ (3H, CHy); 2,44 4 u 3,18 4
(2H, B-CH,, AB, J=75 In): 6,9-7,98 m (3H, Ar). DHaHTHOMEepHas
uucrora, no AaHHbiM [PKX-xupaabnHoro 9HAHTHOMEPHOI'0 aHaAM3a,
npeseltaeT 98%.
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