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HeoObiuHbie cynpaMoJjieKyJisspHble JOHOPHO-AKIENTOPHbIe KOMILIEKChI
ouc(xkpayH)cTiiib0eHoB U Ouc(KpayH)a3o0eH30ja ¢ aHAJIOraMi BUOJIOTEHOB
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O000WEeHB PE3yNbTATH BCECTOPOHHErD MCCIENOBAHWA HOBBLIX CYNPAMONEKYVIAPHBIX
NOHOPHO-AKIENTOPHBIX KOMITIEKCOB OHc(KpayH )eTUILDEHOB 1 OHc(KpayHjaiobeH301a ¢ aHA-
J10TaMM BUOJIOTEHOB. ONMcaHa OPUTHHAMbHAR METOA0NOTHA CaMOCDOPKW OpPraHHYeCcKHX
NOHOPHO-AKUENTOPHLIX KOMIUIEKCOB, HMEIOLWHX OYeHb BBICOKYIO TEPMOIMHAMWYECKYIO VC-
ToHuKMBOCTE. KioueRyo ponb B caMocbOpKE UTPaoT BOAOPOMHEBIE CBA3M MeEXIY nepudepuii-
HEIMH parMeHTaMK QoHOpa W akuenTtopa. Of0cyxieHo BIWAHME PA3THYHBIX CTPVKTYPHBIX
(HAKTOPOB HA TEPMOAHHAMMHYECKYIO YCTOWYUBOCTE CYIPAMOJIEKYIAPHBIX JOHOPHO-aKLENTOp-
HBIX KOMIIEKCOB W 3QDEeKTUBHOCTL B3aMMOAEHCTRBII ¢ MEPEHOCOM 3apaaa MEXIy TOHOPOM
W aKlenTopoM. PaccMOTpeHEl ABMAKYIIIME CHIbI PEAKIIMH, MPHBOIALLEH K 3K30TUYECKHM TPH-
MOJEKVIAPHBIM KOMIUIEKCAM C [IEPEHOCOM 3apsia.

Kmwouegpnle ciiosa: KpayH—achpbl. cTHILOEHEl, 2300€H30MB, AHAJOTH BHONOrEHOR, CaMo-
cOopKa, BOAOPOAHAA CBA3L, JOHOPHO-AKLUENTOPHBLIE KOMILIEKChl, KOMIUIEKCH ¢ MEPEHOCOM

sapsama.

Beenenne

Kommnuexkcamu ¢ nepeHocom zapsaaa (KI13) naseipa-
10T MOJIEKYIISIPHBIE CHCTEMBI, COCTOSNINE, KAK MPaBHIO,
W3 JABYX KOMIIOHEHTOB — jaoHopa (D) u akuenropa (A),
B3aUMOIENCTBUE MEXIY KOTOPEIMU B OCHOBHOM COCTOSI-
HUU TIPOUCXOINT C YaCTHYHBIM NepeHocoM 3apsana. B ka-
YEeCTBE AKIIENTOPA MCIOAB3YIOT COEIHHEHNS, COAEpPKA-
LLIME CHIbHBIE 3TEKTPOHOAKLIENITOPHKIE 3aMECTHTENH (Ta-
KMe KaK LMAHOTPYMNAa M HUTPOTPYNTA), a B KauecTBe
JOHOpa — 3JIEKTPOHOU30BITOYHbBIE COEIMHEHU, conep-
sKalliie aMHHOTPYIIEL, aJIKOKCUTPYIIITEL M (hParMeHTsl ¢
LOHOPHBIMM aToMamu ceph b2,

JoHOpHO-AKUENTOPHEE KoMmmiekebl (D—A-komr-
JIEKCBI) UTPAIOT BAXKHYIK POJib BO MHOTMX XMMHYECKHX M
oToxumudeckux peaxktmax 3, B mpoleccax MoseKymsip-
HOl camocBopku® | BeTpeyatoTes B GHONOTMYECKHX CH-
cremax®. KoMIUIeKCHl ¢ MepeHOCOM 3apsaaa NpeacTans-
0T 3HAYMTEIbHBIH MHTEPEC B KAYECTBE OPTaHMYeCKHX
npoBoaHUKOB? 1 hOTONPOBOAHUKOBS, a Takke MaTepHa-
JIOB € HEJTMHEHHO-OTITHIECKHMHU cBOicTRaMMY.

[MpuMepaMK OPraHUYECKHX KOMIUIEKCOB C IEPEHO-
COM 3apsia MOTYT CJIVKUTb KOMIUIEKCHI TMPEHA ¢ TeTpa-
LMAHOATHIEHOM W TETPALMAHOXMHOIUMETaHOM. OnHa-
ko 31u KI13 nMeloT cylliecTBEHHBIH HEeJOCTATOK: UX KOH-
CTAHTHI YCTOMYMBOCTH HEBBICOKM!, M axe Npu HebOb-
oM pa3bapfeHUM PACTBOPOB OHMW JIETKO pacrajaloTrcs
Ha UCXOIHBIE KOMIIOHEHTHI.

Ml NpeaAnoIoKMIN, YTo 06pa30BaAHMe BOLOPOIHbIX
cpaszel Mexay nepudepuitHbiMM hparMeHTaMM JOHOpa
M aKLenTopa MoXKeT 00eCcneyrTh He TOMbKO O4EHb BbICO-
KYI0 TEPMOAWMHAMMYECKYH ycTolunBocTs D—A-KoMIl-

lgK; = 1.47 IgK; = 1.89

JlgKca, HO M IPOCTPAHCTBEHHYIO NIPEI0PraHH3aIIHKD KOM-
nodeHToB Jiist 6onee 3hbheKTHBHOTO B3aMMOLEICTBYS
(cxema 1)!1°. B kavecTBe aKLIENTOPHBIX KOMITOHEHTOB
BBIOPAHBI MTPOW3BOJIHBIC AHATOTOB BUOJOTEHOB, CONEP-
JKalye J1Be TepMWHAJBHEIE aMMOHUWIHBIE Tpynnbl, Ka-
TMOHBI AMMOHUS, Kak ussecTHO!!, oBpasyior ¢ 18-kpa-
VH-6-3¢hHpaMu TTPOYHEIE KOMTIIEKCH THIA «TOCTh—XO0-
3MH» [TOCPEACTBOM BOJOPOIHBIX ¢Bsi3eii. B kayecTse a0-
HOPHBIX KOMTIOHEHTOB BhIOPaHbl OUC(KpPavH ) CTHILOEHBI
1 Ouc(kpayH)a300eH301, CriocoOHBIE K AMTOTTHOMY KOMIT-
Nekcoobpa3oBaHMI0 C IMAMMOHMIHHBIMU COSMHEHMSIMH,

CHHTe3 M CTPOeHHEe MPOH3BOIHBIX AHANIOTOB BHOJIOTEHOB,
Ouc(xpayn)eTuibbenos u duc(kpayn)azodeHsona

HeoOxonumble ayist HCCaen0BaHWI aMMOHHOATKHIb-
HbI€ TIPOU3BOAHBIE aHATOTOB BUOTOITEHOB CHHTE3MPOBA-
Hbl PEAKLMEN KBATEPHM3ALMKM W3 COOTBETCTBYIOUIMX
reTepoOLUKIMYECKMX OCHOBAHUM ¢ BbIXxOgaMu 10 72%
(cxema 2)'012 [Tonyyena cepust OMC-YETBEPTUYHBIX
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Cxema 1
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coneit 1—9, pasnuyatoimxcsd a16o ITHHOM N-aMMOHHO-
ANKWILHBIX 3aMecTuTeleid, TUD0 aKUenToOpHOH crnocod-
HOCTBIO LEHTPaNIbHOTO (hparmMeHTa.

Kpome TOoro, HaMM CUHTE3WMPOBAHBI MOJIENTBHEIE aK-
LIENTOPBl — aHAMOTH coeauHeHU 1—9, KoTopble HE HMe-
I0T aMMOHMIAHBIX TPYIIT B 3aMeCTUTENAX TIpK aToMe N H,

0(3)
0(2)

(CH,),NH, (n = 2, 3)

Q R R R R’

Y = CH=CH, CH,CH,;
R=R =H,RR =CyH,

oy

X=CH, N

CeJ0BaTeNbHO, HE CTIOCOOHBI K 00PA30BAHUI) BOAOPO-
HbIX CBAA3eil. B 3Toif cepuM coenMHEHMIT TAKKE MTPOBAPbU-
POBAHA AKUENTOPHAs CIOCOOHOCTh LEHTPAlbHOTO (par-
MeHTa OPraHMUeCKOoro AMKaTHoHA. Mccnenosanme MeToioM
PCA nposieMoHCTpMPOBaIo ' npakTMyecKH TT0cKoe CTpo-
eHHEe UX COMPSEKeHHOTO hparMeHTa (puc. 1, a u b).

Puc. 1. Ctpoenue nukaruona N, N -nustun-( £)-1,2-nu(4-xunonun)stunena (a, b) m 6uc(18-kpayu-6)ctunvbena 12 (¢, 4) no hpoH-

TanbHoil (a, ¢) u Bokosoii (b, d) NpoekLIMAX.



ISSN 0002-3353

Hasecmusa Axadesuu nayk. Cepus xusuueckas, 2008, Ne 4 781

Cxema 2

1) Br(CH,),NH;Br

4 W 2) HCIO
NS N = An%+ - 4Cl0,
= Y — 1-9
R
.
—(CHz)nNHa
An#+ = HaN(CH,),—N ‘
n=2(1),3(2)
(CHz}al‘:ng
—N
OI@
[ :
N
HaN(CHa)a
: = \,N—(CHa)3NH;
HgN{CHz)a"‘N\ Y/ 4
@)
_(CHz)aNHs

+ N =i +
HsN(CHp)i—N )=\, N—(CHg),NHg,

n=2(6),3(7)

ot 84
HaN{CHz)n_N Q

n=2(8),3(9)

W +
N—(CH_),NH3

CuHTe3 Ouc(kpayH)cTUIbOEHOB CHavYama OCyIIeCTB-
JSUTH TI0 onmucanHoit metoanke . K coxanenuro, obuumii
BBIXOM LIEJEBBIX COeIHHEHNI Konebalcs OT HECKOJIbKHX
npoleHToB 10 31% npu BecbMa TPYAOEMKOM crocobe
ounctiu. TTostomy Mbi paspaboTanu!® npocToit u BeICO-
K03 hEeKTUBHBI OIHOCTANMITHBIH METON CHHTE3a buc-
(kpayH)cTmibbeHoB 10—12, KOTOPBIA TMO3BOLUI MOMTY-
YaTh WX NPAKTUUECKH B JTIOOBIX HEOOXOIHMBIX KOTHYE-
cteax (cxema 3). [To 970 e METOAMKE CMHTC3UPOBAN
MoZleibHBIA cTuabbeH 13, conepiKallMi 4eThipe METOK-
CUTPYTIITBL, KOTOPBIE BOCIPOM3BOAAT NEKTPOHOLOHOP-
HBlH 9 dEKT IBYX KpayH-3@HPHLIX DParMeHTOB. CTuib-
GeH 13 He oOpas3yeT KOMIUIEKCOB C COEIMHEHUSAMH, CO-
JepKALIMMY AMMOHHHHEBIE TPYIIITEL.

Metosamu PCA u crexrpockormuu AMP 'H u BC
ncerenosanald npocTpancTBeHHas CTPYKTYPA COENMHE-
auit 10—13 B kpucTanie v B pactBope. Kak okasanocs,
CTUIBOCHOBBIE (PAarMeHTHl BCEX MOMEKYI (CM., HanpH-
mep, puc. 1, ¢ 1 d) TpaKTHYECKH TJIOCKHUE, YTO BAXHO
nnsa peanuszaurd d3OPEKTHBHBIX CTAKHUHT-B3aHMOIEH-
creuit B KI13. Eiie onHOi 0coBeHHOCTBIO TETpasame-
ILIEHHBIX CTUIBLOEHOB ABAAETCI UX CHOCOBHOCTL Cylie-

Cxema 3

1) BrCH,CH(OEt),,
H,SO,, ACOH

2) Me(CH,),0H, A
—————

Y
0O
0 \3
<
m
10—12 (70—73%)
m=0(10),1(11),2(12)

CTBOBATb B BHIE ABYX KOH(MOpPMepOR (cxeMa 4) ¢ pasiny-
HbIM PACCTOSAHMEM MEXAY KpayH-3QUPHBEIMM hparMeH-
TaMM, 4TO T103BOJAET MOJIEKY/ie CcTUIRDeHa Oonee TOHKO
nojacTpaupatbes nold 3GdGEeKTUBHYIO JUTHHY aKIIeTTop-
HOTO KOMIIOHEHTA.

Cxema 4

syn,syn-10—13

R
/

0]

1l

0O

antianti-10—13 R

[ns paclIMpEeHUS CEPUM JTOHOPHEBIX KOMIIOHEHTOB
HaMHM ABYXCTAAMHHBIM CHHTEC30M I10 HEAaBHO OMTHMCAHHOMH
YCOBEPIUEHCTBOBAHHOK metonuke!® monyuen Guc(18-
KpayH-6)aszobenson 14.

14

Okazanochb, YTO CTPYKTypa coenuHeHusa 14 paHee
He umcenenosadHa metonom PCA. Hamu yCcTaHOBIEHO,
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YTO B KPHCTAAAE 3TOF0 COCAMHEHHI, B OTAMUYME OT
ouc(kpayH)cTHIb0EHOB, TIPUCYTCTBYIOT OTHOBPEMEHHO
oba koHdopmepal.

Camocbopka, cTpoeHHe U CBOHCTBA CYNPAMOJIEKYIAPHBIX
JOHOPHO-AKIENTOPHBIX KOMILIEKCOB

HMcxonHpie KOMNOHEHTHI 17151 noayuyeHus D—A-kom-
TUIEKCOB B CMEKTPE IMOTIOLWEHHS MMEIT MaKCHMYMbI
TOJILKO B KOPOTKOBOJIHOBO# obnactu. [pu cMetnmBaHnu
WX OECUBETHBIX WJIM JKEATOBATHIX PACTROPOB BO3ZHUKAET
rnyboKas oKkpacka ¢ M3ME@HEHMEM LIBEeTa OT 3eJeHOBaTO-
KOPUYHEBOTD A0 KPacHO-(MUONETOBOTO, YTO YKA3LIBAET
Ha B3auMOIeHCTBHE KOMITOHEHTOR ¢ obpaszosanuem KI13
(cxema 5)1012.18  Hanpumep, B crieKTpe MOCIOIeHMs
D—A-komruekca Mexay cTuabbeHoM 12 u akuenropom
2 NpUCYTCTBYET XapaKTepHast 1oJioca NepeHoca 3apsiaa ¢
Makcumymom ripu ~500 uM (puc. 2).

Cxema 5
K
A+ D == AD
+ +#
— , N—(CH,);NH4
4 ClO,~
2
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o) -

o/

) 4 ClO,~
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ot oS ©O__H/+NF;H}

&0 ‘O_)
L SR

2-12

Hobasnenue HOHOB Dapus MM KalbLUS K PACTBOPAM
D—A-KoMniaeKcos NpUBOAUT K BLITECHEHWIO aKLIETITOD-
HOTO KOMIOHEHTa M 00pa3’oBaHUI0 KOMITIEKCOB KpayH-
cofepxalliero crunbbera 12 ¢ MOHAMN MeTalNoB, ITOT
Mpolecc CONPOBOXKAAETCH UCHEIHOBEHUEM ATHHHOBOM-
HOROIT Mo0Ck! Mepetioca 3apsanal?. Haubonee HHTEpeC-
Hble U3MEHEHMA MPOUCXOANAT B cnieKTpax GayopecLeH-
unn. Hanpusmep, nexonusnit KI3 2+12 He davopecun-
pyveT (puc. 3), oanako aodapieHue coneld Bapus MM

€-10=3/n* monp! - on~!

o
T

0.8

0.4

A HM

Puc. 2. Cnekrpel nmornolieHns cynpamonekvispisix KI13
2-12 (1), 2-(12), (2) 1 CymMMa CTIEKTPOB NIOMIOMIEHHA AKLIET -
Topa 2 1 noHopa 12 (3) 8 MeCN.

KallbLiUsl BRI3BIBAET CUJIbHOE pasropaHue duyopecieH-
LMH, KOTOPOE 00YCIOBIEHO 06pPa30BAHUEM KOMIUIEKCOB
cTubbeHa ¢ moHaMu Metanios (cxema 6)12. [Tockonbky
3Ta peakLus sIBIAETCH HOHCEIEKTHBHOM, CynpaMoJieKy-
napueie KIT3 MoryT ObITh MCIONB30BAHEI B KAauyeCcTBe
(byopeCUeHTHBIX MOCKYTAPHBIX CCHCOPOB NPH OTpe-
JEeTeHUH HOHOB Bapust M Kambiius 10,

Cxema 6

2-12

oy
. @

o

Q!
U, ® )
12 (M2+), o

(pq = 0.35)
M = Ba, Ca

Ham ynanocs moiayuuTs KOMIiexc OMC(KpayH)CTHIIb-
Gena 11 ¢ apyMa KaTHOHAMM KalbUMA B BUAEC KPHCTALIA
H paciuudposath ero cTpykTypy. [loayyeHHble 1aHHbBIE
JIOKA3BIBAKOT, YTO COEJIMHEHUS TOTO THUIIA CIMOCOOHEI K
JAMTOTIHOMY CBA3BIBAHUIO HE TOTBKO WOHOB aMMOHMS, HO
¥ KaTHOoHOB MeTtaTaly.

KBaHTOBO-XHMHYECKOE MOAETMPOBAHKE MOATBEPIM-
JIO TIPEAMOIOKEHHE, YTO AKUENTOPHBLII M IOHOPHbBI
KOMITOHEHTBI B cynpamonekyisapHbix KIT3 craszans no-
CPENCTBOM ILECTH BOAOPOAHBIX CBSI3EH MEXIY AMMOHMIi-
HbIMM TPYTINAMH 3aMeCTUTeNCH TTpu atomax N M aroMa-
MU KHUCT0poaa KpayH-3(pUpHBIX parMeHToR. YMeHble-
HME YMC/IAa METUICHOBbIX 3BEHBEB B 3aMECTUTENAX TIPH
aromax N OT Tpex /10 IBYX PUBOAUT K YKOPOUEHMIO pac-
CTOSTHUSL MEKAY KOMIOHEHTAMMU, HTO MOXKET COMPOBOX -
HaThes yBeAUHeHHEM 3PMEKTUBHOCTH MEXKMONEKVISAP-
Horo neperoca sapanad,
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Crextpel AMP Mo3BoasioT ONPEnenuTs CTPYKTYPY
MONYYEHHBIX CYTIPAMOIEKYIAPHBIX KOMIUIEKcoB, MamMe-
HEHMs XMMUYECKIX CIBUTOB B criektpax AMP 'H cepun
D—A-KOMIIJIEKCOB MPeaCTABIeHH Ha piucyHKe 4. Kak u
cJAe10BAN0 OXHIATh, B3aMMOIEHCTBHE aMMOHMHHbIX
IPYyIl ¢ KpayH-3(GUpHBIMM (hparMeHTaMKu TPUBOAMT K
CMELLEHMIO CUTHAIOB DOMbIIMHCTRA UX TPOTOHOB B CJla-
foe mosie, 4TO OOYCNOBAEHO 3/1€KTPOHOAKLENTOPHBIM
BAMSIHMEM HOHA aMMoHus. 11 MPOTOHOB IBOHHBIX CB-
3¢ M apoMaTHYECKHX TPOTOHOR KOMIUIEKCOB Hab/ona-
eTcs Bollee CIIOKHAsI KApTUHA ¢ TipeodiafaHHeM CABHTOB
CHUTHAJIOB MPEUMYILIECTBEHHO B CHJIBHOE 10JIe. DTO MO-
KeT MPOUCXOAUTh TOJBKO B TOM C/yvae, eclu NPOTOHBI
OIHOTO KOMIMOHEHTA MoTananT B 001acTH SKpaHHpoBa-
HHS1 APYTOro KOMIOHEHTA, T.€. IPU UX B3aUMHOM Pacno-
JoKeHUH oauH Hag ApyruM. TTomHbIi aHAIW3 BEJIUYUH W
HanpasieHW# ITHX CAABUTOB IOMOTAET CAENATh BbIBOJLI O
KOHKPETHON OPWEHTAalUMM OOHOPHOIO M AKLENTOPHOTO
KOMITOHEHTOB OTHOCUTEIBHO APYT ApyralZ,

JononHUTeABHBIE CBEACHUS O B3aMMHOM pacrono-
WEHUM KOMITOHEHTOB B KOMTIIEKCE MOXKHO ITOJNIYYHTb U3
crnekTpoB NOE, B KOTOPBIX UMEIOTCS CHTHAJBI, CBUIE-
TEALCTBYIOLIME O BAM3KOM INPOCTPAHCTBEHHOM pacro-
JOXEHWM XMMMYECKM He CBA3AHHBIX MPOTOHOB, B JaH-
HOM CJiydae MpOTOHA MUPUAMHOBOIO LIMKJA, NPOTOHOB
NBOMHOM CBA3M U BEH30/ILHOIO Kojblia. MexMomeKynsap-
Hele NOE-B3aumoaeiicTBUA, HAMIEHHBIE U CEPHA 10~
HOPHO-AKLENTOPHBIX KOMIUIEKCOB, MpPEACTABAEHLI HA
pucyHke 5. X aHamn3, a TakKe 3aKOHOMEPHOCTH H3Me-
HEHUH XMMHYECKHX CIBMIOB MOKAa3bIBAKT, YTO TPOEK-
LMW LEHTPATBbHBIX (PParMeHTOB [I0HOPA M aKLENTopa ne-
PEKPHIBAIOTCS TNpeuMylecTBeHHo X-o06pazHo!?. B ciy-
yae komriekea 3+ 12, no-BUIMMOMY, HaOJIIONAETCs 3HA-
YUTELHO BOJbIIEE TIEPEKPRIBAHUE TPOEKLIMI COMPSDKEeH-
HBIX parMeHTOB W MUX Oosee OGAM3KOE pacIoOXeHUe
B TIPOCTPAHCTBE. BCe MEXMOIEKY/IAPHBIE KPOCC-TIMKH 00-
fa71aT HEeBBICOKOW MHTEHCHUBHOCTBLIO I10 CPaBHEHHIO
C BHYTPUMOIEKVJIAPHBIMHU, YTO CBHAETENBCTBYET 00 OTHO-
CHTENBHO BOABLINX PACCTOAHUAX MEXKIY B3aUMOAEHCTRY-

I{otu. en.) 3
e—*® 2
v
v
v
//
i
------- ! PSS BRSSP B
0 1 2 3 Cni/Crna

Pue. 3. 3aBHCHMOCTb MHTEHCUBHOCTH (hVOpecUeHUMK cynpa-
smonexyasproro KN3 cocrasa 2+ 12 (2+ 10~ mons - 5=, MeCN)
OT OTHOCMTENBHOH KOHUEHTpalUMK H00ABNEHHOH CONH:
Mg(ClOy); (1), Ca(ClOy); (2) u Ba(ClOy), (3). dnnna posaHbI
HaOnwneHus 375 HM.

-0.39 -0.58
-0.46_-0.39.~.70.58

1,12-AynammoHnononekaH « 12

Iti — -0.31 -0.33
N 7 N —

—0.14
/—g, e "

0.07

-0.09 -0.03
019l
+ —0.59

3-12

V== -0.21 -0.32

NQ‘L(‘—_/‘\E
/_g 030 X2
“HNO

Puc. 4. M3aMeHeHnA XMMUYECKKX CABHUTOB B cnexTpax SAIMP 'H
LTS HEKOTOPBIX D—A-KOMIIEKCOB.

IOLMMH TTPOTOHAMK AOHOPA M aKLEMTOPa B KOMILIeKcax
(3.5—5.0 A).

B HexkoTOpBIX cnyuasx HaM yaanoch paciuindgpoBaTh
NIPOCTPAHCTBEHHYIO CTPYKTYPY AOHOPHO-aKUENTOPHBIX
koMruiekcoB ¢ nomousio PCA. Crepuueckoe cOOTBET-
cTBUE HabmiogaeTcs TOrada, KOrIa aHaIOT BHOJOTEHOB
HMMEEeT ABOHHYIO cBsi3b. CTPYKTYpa KoMIekca Ouc(kpa-
yH)azobeHzona 14 ¢ aMMOHMOIIPOIIMIEHBIM [TPOM3BOJI-
HBIM JUTTMPUAXI3THACHA 3 TIpeACTaBIeHA HA PUCYHKE 6.
HenTpanbHele GparMeHTEl JOHOPHOTO M AKLEMTOPHOTO
KOMTIOHEHTOB 3TOT0 KOMTIJIEKCA XapaKTePH3VIOTCS MPak-
THYeCKH MIocKoi reomerpueiil’.

Ha uMKIMYeCKUX BOIbTAMIIEPOIPAMMAX BCEX MCCIE-
JNIOBAHHBIX COBNMHEHHWH MMeeTcs O0MbLIoe YHCIO MTUKOB,
COOTBETCTBYIOIUMX HECKOTBKMM CTYTIEHYATHIM PEldOKC-
nepexogam?!, nepesble U3 KOTOPBIX B OOJIBLUIMHCTBE CTY-
yaer ABAAIOTCA 0OpaTUMBIMU. M3 3AEKTPOXUMUUECKNX
M3MEepPeHM I MOTEHIIMATOB BOCCTAHOBAEHUS CIIENVET, YTO
aKUenTopHas cmocoOHOCTh CBOOOAHBIX TETPAKATHOHOR
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Puc. 5. MexvonekyaapHeie NOE-p3anMoneicTeus s HEKO-
TopeIX D—A-KOMILIEKCOB.

BO3pACTAET B CIEAYIOLIEM MOPsIKE: AMIHPUANIITHIE-
Hbl < AMazanupeHbl < BHonoreHbl. OIHAKO BIMAHHME aK-
uentopHoro komioHeHTa KI13 Ha nepsblil noreHuman

oKMcaeHusa noHopa 12 yBenuuMBaeTcs B 06paTHOM No-
PSAIKE: BUOTOTEHBI < AMA3arMpeHbl < AMMTHPHANIITHIE-
Hbl. [To-BUAMMOMY, ONITHMANILHOE TEOMETPHYECKOE CO-
OTBETCTBME MEXKIY LIEHTPaTbHBIMH DparMeHTaMK JOHO-
pa ¥ aKLENTopa B CAYYAe NPOMIBOAHBIX AMITHPUINISTH-
JIeHa M TUIOCKOE CTPOEHME AKLEnTopa B ciydae Mnpo-
WU3BOAHBIX AMa3anupeHa crmocodcTBVIOT Donee 3d-
(GeKTUBHOMY B3aMMOAECHCTBHIO C MEPEHOCOM 3apsna B
D—A-koMriexce.

CrpoeHue cynpamonekyndapHeix KIT3, ancopbupo-
BaHHBIX Ha NMOBEPXHOCTH CepedPAHOro aneKTpoaa, u3y-
YEHO METOAOM MMIAHTCKOrO KOMOMHALIMOHHOIO paccesi-
— 1y

[TonyueHHbIe HaMK cynipamonekynapHbie KIT3 xapak-
TEPU3YIOTCA OUEHB BEICOKOH TEPMOIMHAMMYECKOH YCTOH-
YUBOCTBIO M HE pacrnafarTcd Ha OTAeIbHbIE KOMITOHEH-
Thl 1AKE MPH CUJIBHOM pasbasieHuu pacteopa. [1o nan-
HbIM CNEKTPOPOTOMETPUYECKMX M3MEPEHMI BelTMYMHA
norapudma KOHCTaHTbl yeToiiunpoctr (1gK) nma D—A-
KOMITIEKca ¢ y4acTHem cTuiabbeHa 12 M npou3sBoaHOro
annupuanaatiieHa 1 8 MeCN nocturaer 9.42 (tabn. 1).
Jns komnaekca coenmuernsa 12 ¢ 1,12-amaMMoHHOI0-
NeKaHOM, B KOTOPOM OTCYTCTBYIOT NOHOPHO-AKIENTOP-
HBlE B3aumoneicTeus, pennunna lgk cocrapnsger 8.59.
CpapHuBasi 3TM 3HAYEHUA, MOXKHO CIelaTh BHIBOI, 4TO
JNIOHOPHO-AKLENTOPHOE B3aUMOAEICTBHE BHOCUT HAMHO-
ro MEHBIIMH BKJIAal B YCTOWYMBOCThL CYMpaMOIeKyJIsap-
Heix KI13, yem o6pazoBarue BOAOPOIHBIX cBsieit12:24,

BTOT BBIBOJ ﬂOﬂTBCp}KﬂE‘lIOT pe'j)’_"le-';lTbI HCCIea0Ba-
HU$ KOMILIeKCcoobpa3soBaHus cTUbbeHA 12 ¢ aHanoramu
BUOJIOTEHOB, HE UMEOLIMMM aMMOHUNHBIX FPYIIN U, Clie-
JOBATENBHO, HE CMOCODHBIMM K 00PAa30BAHMIO BOAOPO/I-
HBIX cBA3eid. OKazanochk, 4TO U KOMIUIEKCOB ¢ MOJE/b-
HbIMM aklenropamu lgK < 2 (Hanpumep, aist pomM3-
BOAHOTO aunupuaunsthuiaeHa lgk = 1.13). Takum obpa-
30M, BBICOKAS YCTOHYMBOCTh CYIIpaMoieKyasipabix KI13
JOCTHTAETCH TOYTH TOAHOCTBIO 38 CUET BOIOPOIHBIX
craseit!2,

DddeKkT cTabUAM3AUUM ¢ NOMOUBK BOIOPOAHEIX
CBA3CH HACTONBKO BENUK, YTO MO3BOASECT NOAYYaATh 3K-
30THYECKHE TPUMOMEKYIIPHBIE KOMILTEKCH C TIepeHo-
coM 3apsafa (cxema 7). I1pi nobaBieHHN K pacTBOPY KOM-

Puc. 6. CtpyxTypa 6usmonekymspHoro komnnekcea 3- 14, TlepxnopaTHbie aHMOHBI M OONBLIMHCTEO ATOMOB BOAOPO/IA HE MOKA3aHbI,

BOAOPOAHLIE CBA3H 1M300paKeHbl NVHKTUPHBIMH THHWUAMM.
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Tabauua 1. KOHCTAHTEL VCTOHYHBOCTH
GumMonekviasipHbix D—A-KoMniekcon
fuc(kpayH)ctunsbena 12 ¢ ananoramu
BHonOreHoB™

AHanor BUONOreHOR le K,

1 9.42
2 9.08
3 8.67
4 8.66
7 9.15
1,12-JIuaMMoHHOLOAEKAH §.59

* CnekTpodhOTOMETPUYECKOE TUTPOBA-
nue, MeCN, 22 =C.

rekca 2-12 Gonpiioro Koauyectsa ctuibbeHa 12 Mol
HABMIOOATH 3HAYMTENbHEIH POCT MHTEHCUBHOCTH U Oa-
TOXPOMHOE CMellleHHE ATMHHOBOIHOBOMH 110/10CHl ITOT/10-
LIeH st ¢ TepeHOCOM 3apsaa (cM. puc. 2)18.

WUccnenosanue Metogom AMP nossonser npeano-
JIOKHUTh BO3MOXKHYIO CTPYKTYPY TPMMOIEKYIIAPHOTO KOM-~
rnekca. [1pu nobasrennu ctuiibbeHa 12 K pacTBopy 0m-
MOJEKYIApHOro KoMriaekca 2-12 Habmonaercs nocra-
TOYHO GONBLIOH CABWUI CHUIHANIOB apoOMaTHYECKHX MPOo-
TOHOB M MMPOTOHOB JABOMHOH CBA3M aKUEMTOPHOTO KOM-
MOHEHTA B CHIBHOE T10J1e. DTO MOKET MPOUCXOINUTH TOMb-
KO B TOM CJIy4ae, ecjid TIPOTOHEI aKLeNTopa 2 nonajamT
B 06J1aCTH 2KPAHMPOBAHMUSI Ccpa3y IBYX NIOHOPHBIX MOJIE-
kyn. CnenopaTenbHO, Bee TPU KOMIOHEHTa 0bpasytotie-
rocst TPUMOJEKYASPHOTO KOMIUIEKCA PAacIionaraioTes
OJIMH Hal ApyruM, GopMUpYs CTPYKTYPY THIIA CIHABHYA,
B KOTODPO# aKUENTOPHBIN KOMITOHEHT 2 HAXOIMUTCA MEXK-
ny nByMs Monekyiamu 12, TTogobubie adhexTh Habd0-
AT U 1S APYTUX JOHOPHO-AKLENTOPHBIX TPUMOMEKY-
JISPHBIX KOMIUTEKCOB Ha ocHoBe 6uc( | 8-KkpayH-6)cTuib-
dera M -azobeH3omna.

‘q ouw) __

Cxema 7
KQ
AD + D === DAD
2-12
“12
0. O

2-(12),

B o1HOM cliydae HaM yaaaoch paciuudposats?* mpo-
CTPAHCTBEHHYIO CTPYKTYPY TPHMOJEKYISPHOTO KOMII-
nekca ¢ momoinbio PCA (puc. 7). TlonyyeHHBIE pe3yiib-
TATHl NOATBEPAUINA MPEANOTOKEHHE O KOOPIWHALIMH aM-
MOHMIHBIX IPYIII aKLETITOPHOTO KOMIIOHEHTa 5 ¢ Kpa-
VH-3(QUPHBIMHA (DparMEHTAMU IBYX MOJIEKYI CTHIbOE-
Ha 12. LenTpanbHble 9aCcTH aKLUENTOPHOIO U AOHOPHBIX
KOMIMOHEHTOB KoMmIiekca 5-(12), nmpakTuiecku mnjoc-
KHE, YTO YKA3bIBAET HA HEBBICOKYIO CTEeTIEHE HaNpsKeH-
HOCTH B 3TOH CTPYKTYPE M BO3MOXHOCTb 3G EeKTHBHBIX
CTOKHHI-B3aMMOAeHCTBUIA.

Hamu M3MepeHbl KOHCTAHTEl YCTOWYHMBOCTH TPUMO-
JEKYJISIPHBIX JOHOPHO-aKUENTOPHBIX KOMIIIEKCOB
(Tatn. 2). Oka3anoch, 4TO 3HAYEHUS KOHCTAHT 3aBUCAT
OT [UTMHBI aMMOHHOATKMIBHOTO 3aMECTUTES, CTeTIeHH
aKLENTOPHOI CMOCODHOCTU TIEHTPATBLHOTO (hparmMeHTa

Puc. 7. CTpyKTYpa TPUMOMEKYIAPHOTO KOoMITeKea 5+ (12),. [TepxiopaTHle aHHOHbB! M OONBLIMHCTBO ATOMOB BOAOPOIA He MoKasa-

HEI, BODOPOOHbIS CBA3H H306P‘A)KEH]3I MYHKTHPHBIMH THHHUAMM.



786 ISSN 0002-3353

Hzsecmusn Axadenuu vayk. Cepua xumuveckan, 2008, Ne 4

Tatnuua 2. KoHCTaHTE YCTORYHMBOCTH
TPUMONEKYAAPHbIX D—A—D-KkoM-
niaekcon OUc(KpayH)cTHAsDeHa 12
C aHajdoraMu BHonoreHos 1—35, 7%

AHal0r BHOJOTEHOR lg Ky
1 273
2 3.20
3 2.18
4 2.54
5 3.80
7 1.73

* CriektpodhoTOMETPHYECKOE THTPO-
BaHue, MeCN, 22 °C.

MOJIEKYJIbI W CTEPMYECKOIO COOTBETCTBMS aKLENTOPHOMH
KOMITOHEHTBI PA3MEPY LIETH MCKAY ABYMS MOJEKy/aMu
KpayHcolepxkaiiero cTuibberal?. Auanmusupys nonyuen-
HBIE JAHHBIE, MBI IPHIIUIH K BRIBOIY, YTO OCHOBHON JBM-
JKYLIEH CHI0H peakUMK, NPUBOAALICH K TPHMOJIEKYJIsip-
Heim KT13 (cM. cxemy 7), sBASIOTCS CTEPHYECKHE HATIPS-
AKEHUS, MMEKIIHecs B DMMONEKYIAPHOM KOMIUIEKCe-
npealecTBeHHUKE.

Jannble Mo AUHAMMUKE BO3DYKIEHHOr0 3MeKTPOH-
HOTO cocTosfiHMg OumonekyngpHoro KI13 2-12, mno-
Ay4elHble ¢ MOMOLIBLI0 (PeMTOCEKYHIHON CHEKTpO-
CKOIMU, NPUBENEHBI HA PUCYHKE 8. Bo3byxaeHue KoM-
TIeKCa BUAMMBIM CBETOM TIPUBOAWT HETOCPENACTBEH-
HO K HHXHEMY CHHIJIETHOMY BO3DYXKICHHOMY cOC-
TOSSHMIO C MEPEHOCOM 31eKTpoHa. [loclie oueHb GBICT-
PO BHYTpeHHel KosedarelbHOH penakcaliiy Bo30yx-
OEeHHOe JJIEKTPOHHOE COCTOSHHME NC3aKTHBHPYETCA Ty-
TeM 00PATHOrO NEpeHoca 31eKTPOHA ¢ BPEMEHHOI KOH-
ctaHToif 540 dbe.25

Tpumonexynapuoiii Komnaeke 2-(12), acMOHCT-
PHPYET OYEHBL TIOXOXKYI0 HMHAMWUKY BO30YVKICHHOTO
IEKTPOHHOIO COCTOAHMS, OHAKO PeaKiiusg 00paTHOro
nepeHoca 3/eKTPOHA B 3TOM Ciaydae HIeT B 2 pasa
menieHHee, Bo3MoxHONR MpUUYMHONI 3Toro spngercs
JET0KaN13alusd BO3OYKIEHHOTO 2JIEKTPOHHOTO COCTOA-
HUs cuMMeTrpuuyHoro D—A—D-koMniekca senei-
CTBHE aauabaTHYecKoro B3auMOIeHCTBMS IBYX SKBUBA-
JIEHTHBIX COCTOSHUI ¢ epeHocoM 3apana. TTonyuenueie
pPe3yaLTAaThl ellle HYXIAITCA B TEOPEeTHHECKOH MHTep-
nperaunn?s.

B ™ [D*A T oq
i| hv iii
DA DA

Puc. 8. Junamuka Bo30yXKIAEHHOTO COCTOAHUSA CYNPAMOTEKY-
asaproro KI3 2-12. £, Tpavas GOTOMHAYLMPOBAHHAS Deak-
LS NIEPEHOCA AEKTPOHA, A = 616 HM, ATy = 70 dce. i Bryr-
peHHAA KosiebateabHas peaakcauns, 1) = 150450 de. iii. 06-
paTHas peakLHs MepeHoca 3NeKTpoHa, T, = 540 de.

3akmouenne

Takum 00pa3oM, HAMHU TTOKA3aHO, YTO AMMOHMOA -
KWIbHBIE NMPOU3BOAHEBIE AHANOTOB BHOJOTEHOB 0Gpasy-
10T MPOYUHbBIE KOMIUIEKCE cocTara | @ 1 ¢ Guc(kpayH)-
CTUAbOEHAMM 1 OUC(KPayH)a300eH3010M B Pe3yabTaTe
JNUTOTIHOTO CBA3BIBAHWA € YYACTHEM BOIOPOIHBIX CBSI-
3eil. M3yueHHble KOMIIEKChI ¢ NEPEHOCOM 3aPsia AB/s-
FOTCSL MHOrOOOEIAIOIUMH TIPHMEPAMH CYIIPAMOIEKY-
JSIDHBIX CHCTEM, KOTOpble CITocofHbBl MHAYLIMPOBAThH
CH/IbHBIH ONTHYECKMIE OTKIMK NMpPH B3aUMOICIHCTBUN C
KaTHOHaAMU METaI0B. AMMOHHOATKUIBHbIE NIPOU3BOIL-
HbIE AHANIOTOB BUOJIOTEHOB TAKXe CIIOCODHB 00Pa30BbI-
BaTh [I0CTATOYHO NMPOYHblE KOMIJIEKChl cocTapa 2 : |
¢ Brc-KpayHcoaepKallMMy TOHOPHBIMH COEAMHEHUAMM,
DTH KOMMIEKCH MMET TPexnamTyoHVio COHABUYERYIO
CTPYKTYPY, B KOTOPOH aKLENTOPHBIH KOMITOHEHT pacno-
JIOXKEH MEeXIY OBYMs JOHOPHBIMH Monekviaamu. Haii-
JEHHbIE 3AKOHOMEPHOCTU MOCTPOEHUS CYTIPAMONEKY A P-
HbIX D—A-KOMIUIEKCOB HOBOIO THMA MOTYT OBITh MC-
MONb30BAHBI NMPH KOHCTPYHPOBAHUYU ONTHYECKHMX CEH-
COPOB, OPraHUYECKUX MOMYTTPOBOAHMKOB M MPOBOLHH-
KOB B MOJICKY/SPHON 3MEKTPOHUKE, a TAKKe (HOTOUYB-
CTBUTENbHBIX APXUTEKTYP B HAHOTEXHOIOTHH.

Paborta BbinonneHa mpu ¢uHaHCOBOH ToLIEpKKe
OtaefeHHs XMMHKM M HAayK O MaTepuanax Poccuitckoii
akameMuu Hayk (rporpamma Ne 2), Poccuiickoro douna
(byHIAMEHTAILHEIX HCCHenoBaHN (TTpoekThl Ne 06-03-
32434, Ne 06-03-33162 u Ne 08-03-00577), Munucrep-
crBa obpazosanusa u Hayku Poccuiickoit @enepaumu,
¢onaor INTAS u CRDF.
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