XUMHS BBICOKHUX DHEPIHH, 2008, mom 42, N 2, c. 101-106

YK 535.34

OBIIUE BOITPOCHI XUMHNH
BBICOKHX JHEPI'MN

BJIMSHUE CTPYKTYPHI U 3AMECTUTEJIEN
HA ITIPOTOHOAKIIENITOPHBIE CBOMCTBA UMMYHOAKTUBHBIX
MOJEKYIJ 8-A3ACTEPOUI0B

© 2008 r. O.K. ba3zbuis, B. 1. ApTioxos, I'. B. Maiiep
Cubupckuit pusuxo-mexnuueckuii uncmumym um. B.JI. Kysueuyosa
Tomcio20 20cy0apcmeenH020 yHugepcumema
634050, Tomck, na. Hosocobopnas, 1
E-mail: okbazyl@rambler.ru
IMocrynuna B pepakuuro 09.07.2007 r.

HOJ’IyE)MHI/IpI/I‘{eCKI/IMI/I MeTOaaMu KBAHTOBOU XUMHU HCCJIEJOBAHO BJIUSAHUE CTPYKTYPhI U 3aMCUICHUS Ha
NIPpOTOHOAKIECNTOPHbIC CBOHCTBA MMMYHOAKTUBHBIX MOJICKYJI 8-aSaCT€pOI/I]IOB. HOKa3aHO, 49TO NPOTOHO-
AKIENTOPHbIC CBONCTBA HCCJIEJOBAHHBIX MOJIEKYJI ONPENCIIAOTCS KUCIOpOAaMU Kap60HI/IJII)HLIX Tpynin.
BaMeIIIGHI/Ie apoOMaTUYICCKOr'o UKJIa Creponja METOKCUTPYIIITaM B OCHOBHOM COCTOSIHUA cnmabo BIHSIET
Ha MPOTOHOAKLENTOPHbIE CBOMCTBA MOJIEKYJI, a B BOSGy)KHCHHI)IX COCTOSIHUSIX HaIlpaBJICHUE U3MEHEHUI
3aBUCUT OT Op6HTaJIbHOI>i npupoabl COCTOSIHUSA. CyIIIeCTBeHHOe yYBEJINYCHUC NPOTOHOAKIECHTOPHbIX
CBOMCTB BBLI3LIBAET 3aMCIICHUC NH—I‘pyHl’[OfI NIHA KUCTIOPOAOM IOJIOKEHUSL 16. PaCCMOTpeHLI IIPUYUHBI,

NNpUBOJSAIINE K 3TUM U3MCHCHUSIM.

HMMMyHOaKTHBHBIE 8-a3acTepOUAbl peanu3yioT
cBom O6monormieckue 3peKThl Ha YPOBHE MEKKIIe-
TOYHBIX B3aMMOJICHCTBAN NMMYHOAKTUBHBIX KJIETOK
MOCPENICTBOM MEKMOJIEKYJISIPHBIX B3aMMOJEHCTBUI
¢ GenkaMu KJIEeTOYHBIX MeMOpaH. B Takoii curyanun
U3Yy4YEeHHE CIOCOOHOCTH MOJIEKYJ K MEXKMOJIEKYJISIp-
HbIM B3aumoypeiicteuam (MMB), oco6eHHO K 06pa3o-
BaHUIO BOJOPOJHBIX CBSI3EH, MTPAIONIUX KITFOUYEBYIO
POJIb B YHOPSITIOYCHNH OUOJIOTMYECKUX CTPYKTYP, 3a-
NyCKy W MNPOTEKaHUIO OWOJIOTMYECKUX MNPOLECCOB,
YpE3BBIYANHO aKTyaJbHO. B CBSI3M CO CKa3aHHBIM Lie-
JBIO HACTOSIIIETO MCCIEJOBAHUSI CTAJO TEeOopeTHye-
CKO€ M3yYeHHEe MPOTOHOAKIIENITOPHBIX CBOMCTB MOJIe-
KyJ aToro kinacca. CTpyKTyphl HCCIIEJOBAHHBIX MOJIE-
KyJI IpeficTaBleHbl Ha puc. 1 u 2.

WccnepoBanre npoBeeHO MONY3MIUPUIECKUMEI
METOfjlaMi KBAaHTOBOW XUMUH, pean30BaHHBIMA
B KoMmIuiekce mporpamm [1]. OCHOBOI Ha3BaHHOIO
KOMIUIEKCA TIPOTpaMM SBIISIETCS METOJ] YaCTUIHOTO
npeHeOpexxeHus fudgepeHnuanbHbIM IepeKpblBa-
nuem (UTIAIT) c mapameTpu3zanueit [2]. Ha ero ocHoBe
pabGoTaeT MeTOI MOJIEKYJISIPHOTO 3JIEKTPOCTaTHIe-
ckoro noteHnuana (MICII) [3], KOTOpbIil TO3BOISIET
paccunTaTh IHEPTUIO 3JEKTPOCTATUIECKOTO B3aNMO-
[EVCTBUS MPOCTPAHCTBEHHO PacHpefieIeHHOro 3apsifia
MOJIEKYJIbl C E€AUHUYHBIM, MOJOXUTENbHBIM TOYEY-
HBIM 3apsifIoM, HallpuMep, MPOTOHOM. BombimmM fo-
CTOMHCTBOM JIAHHOT'O METOJIA SIBISIETCS BO3MOKHOCTE
MOCTPOUTH IO €ro pe3yabTaTaM MPOCTPAHCTBEHHYIO
CTPYKTYpY KoMIIIeKCOB ¢ H-CBsI3sIMH, Kak B OCHOBHOM,
TaK U B 3JIEKTPOHHO-BO30YK/IEHHBIX COCTOsTHUSIX. Be-
anunabl MO CII 103BONSIOT OLEHATH MPOTOHOAKIIETI-
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TOPHYIO COCOOHOCTh MOJIEKYJI 1 UX KOMILJIEKCOB B OC-
HOBHOM H 3JI€KTpOHHO-BO36y>KH€HHBIX COCTOSHUAX.

N3BectHO, yTO MMB nposIBASIIOTCS B CIEKTPasib-
HBIX XapaKTEpUCTUKAaX — CIIEKTpax IOIJIOLIEeHUs], (pIIy-
opecueHyy, pochopecreHnmy. be3 usyyeHus crex-
TPOB HEBO3MOKHO YCTAaHOBUTH, KaKWe W3MEHEHHUS
BHOCAT crnenmduyeckue MMB B sHepreTuky u cBoii-
cTBa MoJieKyJbl. [ToaToMy Ha mepBOM 3aTane ucciIeno-
BAaHMI HaMH ObUIN BBITIOJHEHBI paCYEThI M HHTEPIIPE-
Tanysl CHEKTPaIbHO-TIOMAHECIIEHTHBIX CBONCTB Psifia
MOJIEKYJT 8-a3aCTEPOUIOB U X KOMIIJIEKCOB C BOJION
coctaBa 1 : 2 [4, 5]. Pe3ynbTaThl pacueToB CpaBHU-
BaJIUCh C 3KCIEPUMEHTAIBbHBIMU HCCIEAOBAHUSIMU
8-a3acTepOonOB B Pa3NNYHbIX (Pa30BbIX COCTOSHU-
SIX U pacTBOPUTENIX aBTOpoB [6-9]. CooTBeTCcTBHE
pe3yIbTaTOB pacdyeTa 3KCIIEpUMEHTAIbHBIM JJaHHBIM
[0 JHEPrusiM M WHTEHCUBHOCTSM 3JIEKTPOHHBIX
Sy — S;-IIepexoioB B clieKTpax MOIIoLeHus 1 iiy-
OpECLEHIUH, B TaK3Ke MO BEJIMYNHAM KBAaHTOBBIX BbI-
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Puc. 1. CrpykTypHble (hOpMynbl 6a30BBIX MOJEKYI HC-
clefloBaHHOIO psifa §-a3acrepoupoB: 1 — 8-a3arosa-
1,3,5(10), 13-tetpaen-12,17-guon; 3 — 8-aza-D-romoro-
Ha-1,3,5(10), 13-TeTpaen-12,17a-nuoH.
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Puc. 2. CtpykTypHbIe (POPMYIIbI HCCIEOBAHHBIX §-a3aCTEPOUJOB.

X0J10B (bIIyOpECLCHINH, I03BOJISIET HaM JOBEPATh pe-
3yJlbTaTaM pPacuyeTOB MPOTOHOAKIENTOPHBIX CBONCTB
MOJIEKYJ ¥l TEM BbIBOJJaM, KOTOPbIE MOJIyYEHbI Ha MX
OCHOBE.

PE3YJBTATBI 1 OBCYXJIEHHWE

B cocras 6a30BbIX Moneky (puc. 1) uccnegoBas-
HBIX §8-23aCTEepOU0B BXOAUT 3 LEHTPA, C KOTOPbIMU
CBSI3aHA TMOBBIIIEHHAs 3JEKTPOHHAs IJIOTHOCTb,
onpefessIoNasi NPOTOHOAKLENTOPbIE CBOWCTBA H3Y-
YaeMbIX CTPYKTYP. DT LIEHTPBI — aTOMBbI KHCJIOPOJOB
kapO6oHuIbHBIX rpynn (O, Op) u atoMm a3zora (Ng).
B kauecTBe 3amecTuTeneil B psfe CTPyKTyp UCIONb-
3oBanbl rpynnsl OCH;, NH, CH; u atom O (puc. 2).
B Tabu. 1 npuBefeHsl paccuuTaHHbIE BEJIUYUHBI 3(D-
(peKTUBHBIX 3apSAOB I HEKOTOPBIX aTOMOB HCCIIe-
MOBAaHHBIX MOJIEKYJ B OCHOBHOM U BO30YKIECHHBIX
cocTosiHUSX. VI3 JaHHBIX 3TOM TaGINIIbI CIEfyeT, YTO
B OCHOBHOM COCTOSIHMH 0a30BBIX MOJIEKYJ] (MOJIEKY-
abl 1 1 3) Hanbonbmit 3(hEKTUBHBIN 3apsJl CBA3AH
C KACIOpOAaMHU KapOOHUIIBHBIX TPYIII, 3aTEM CIefy-
10T Kucaopoabl Metokeurpyni (O, O,5) U aATOMBI
azora (N3 u N,4). CieoBaTenbHO, Haubosee BeposiT-
HO 006pa3oBaHUE BOJOPOAHBIX CBA3€EH MOJIEKYI MPO-
TOHOJOHOPHOTO PAacTBOPUTENSI C KapOOHUIBLHBIMU

KHUcIopofaMu 8-a3acrepousia. BopoponHble cBsi3H
pacTBOPUTENSI C JPYTMMH NPOTOHOAKUENTOPHBIMU
LEHTpaMH BO3MOKHBI, OTHAKO OHHM OyAyT 3aMETHO
crabee W, CIeOBaTEIbHO, OKAXKYT MEHBIIIEE BIUSHIE
Ha 9HEPTETHUKY ¥ CBOICTBA UCCIENOBAHHBIX MOJIEKYIL.

HMuadopmanms o BemmanHax 3(ppeKTHBHBIX 3apsIOB
SBJISIETCS TIOJIE3HON M [OCTaTOYHO MH(OPMATHBHOM
7151 WUTFOCTPAIU YYacTHsl TOTO WM UHOTO TIPOTOHO-
aKkuenTopHoro ueHTpa B MMB winu B nepepacnpepesie-
HUU 3JIEKTPOHHOH IUIOTHOCTH NPHU 3aMEILICHUH B OC-
HOBHOM M BO30YKIE€HHBIX COCTOSIHMAX. OffHAKO OHa
o0nagaeT ByMs BaKHbIMH HefocTaTKamu. Bo-nep-
BbIX, CBefleHus1 00 3(p(eKTUBHBIX 3apsiiax He AaroT
uH(OpMaluu A NOCTPOESHHS pealbHON! MPOCTPaH-
CTBEHHOH Mojieu Komiuekca ¢ H-ca3simu. Bo-BTo-
PBIX, 3THX CBE[ICHUI ObIBaeT HEJOCTATOYHO AJIS IIpa-
BWILHOH OLleHKU 3Heprun MMB mexny Monekyna-
MU, IOCKOJIbKY Ha BETUYNHY 3(p(PEeKTUBHOTO 3apsaa
IIPOTOHOAKIIENITOPHOTO LIEHTPa BIUSAIOT 3(p(PEeKTUB-
HbIE 3apsbl COCEJHUX aTOMOB, OCOOEHHO HECYIIUX
MOJIOKUTEIbHBIN 3apsi. Takum o6pa3oM, BOSHUKAET
3ajjaya BbIYUCICHUS SHEPIUH 3JIEKTPOCTATUIECKOTO
B3aUMOJICIICTBUS IIPOTOHA CO BCEMU LIEHTPaMu MoJie-
KyJbl. OTa 3afiada peutaercs B Merope MOCII. Bau-
SIHUE TIOJIOKUTENBHBIX 3(P(PEKTUBHBIX 3apsfiOB CO-
CeJTHUX aTOMOB MO3KET NPUBECTHU K 9KPAaHMPOBAHHUIO
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BIIUSSHUE CTPYKTYPBHI 1 3BAMECTUTEJIEN 103
Taomua 1. SddeKkTuBHbIE 3apsiibl B OCHOBHOM U BO30YK/IEHHBIX COCTOSIHUSIX HEKOTOPBIX 8-a3aCTEPOUIOB
AToM
Cocrosinue
Ng Nis O16 Oc Op 04(A) 0y(A)

Monexkyna 1

So -0.238 - - -0.551 -0.518 - -

Si(nm*) -0.292 - - -0.356 -0.393 - -

Sy (Ttm*) -0.231 - - —-0.491 —0.442 - -
Moszekyna 2

So -0.229 - - —0.553 -0.520 -0.292 —0.295

S (nr*) -0.222 - - -0.514 -0.503 —-0.245 -0.240

S, (nm*) -0.260 - - —0.333 -0.330 —-0.293 -0.281
Moanexyna 3

So -0.232 - - —0.566 —-0.531 - -

S (nm*) -0.266 - - —0.284 -0.323 - -

S;(m*) -0.069 - - -0.526 —-0.500 - -
Mounexkyna 4

So -0.227 - - -0.569 —0.533 -0.294 —-0.293

S1(nm*) -0.263 - - -0.270 -0.316 -0.292 -0.291

Sy(Tem*) -0.107 - - —0.535 -0.510 —0.265 -0.271
Mounexkyna 5

So -0.260 -0.274 - -0.523 -0.594 - -

Sy (nm*) -0.300 -0.257 - -0.397 -0.410 - -

Sy (em*) —0.038 -0.259 - —0.542 -0.564 - -
Moznekyna 6

So —0.258 -0.274 - -0.524 -0.594 - -0.276

S (nm*) -0.292 -0.261 - -0.328 -0.355 - -0.269

S, (mr*) -0.162 -0.267 - -0.554 -0.583 - -0.204
Monekyna 7

So -0.275 - -0.274 -0.633 —0.434 —-0.291 -0.293

Sy (tm*) -0.167 - -0.272 —-0.611 —0.426 —0.246 —0.246

S, (nm*) -0.309 - -0.277 -0.157 —0.405 -0.289 -0.290
Monexyna 8

So -0.231 - -0.411 -0.584 —0.388 —-0.289 -0.289

S1(nm*) —-0.283 - —0.405 -0.222 -0.373 -0.278 -0.267

S,(nm*) -0.156 - —-0.404 —-0.634 —0.380 —-0.241 -0.239
Mounekyna 9

So -0.271 - - -0.517 -0.514 - -

S (n*) —-0.303 - - —0.384 —0.385 - -

Sy(mem*) —0.053 - - -0.512 -0.516 - -
Moanekyna 10

So -0.227 - - —-0.533 —0.536 —-0.289 —0.289

S (nm*) —0.245 - - —0.344 -0.377 -0.270 -0.279

S,(mr*) -0.178 - - -0.497 —0.488 -0.240 -0.274
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Taomua 2. Bennunnbl MuanMymMoB MO CIT HeKOTOPBIX 8-a3aCTEPOUIOB B OCHOBHOM U 3JIEKTPOHHO-BO30YKCHHBIX CO-

CTOSIHUSIX
Crpykrypa | CocrosiHue Oc¢ Op Ny Oq6 (ON Oas
1 So 621 650 - - - -
S (nm) 303 438 137 - - -
S,(nm) 504 510 - - - -
2 So 614 655 - - 240 244
S (nm) 577 642 - - 179 185
S,(nm) 324 377 105 - 270 279
3 So 656 572 - - - -
S| (nm) 329 312 80 - - -
S,(nm) 616 551 - - - -
4 So 661 577 - - 290 225
S, (nm) 316 305 90 - 311 240
S,(nm) 649 583 - - 233 165
5 So 606 711 - - - -
S (nm) 516 557 67 - - -
S,(mm) 668 710 - - - -
6 So 626 744 - - - -
S (nm) 417 463 87 - - -
S,(nm) 750 806 - - - 53
7 So 461 676 - 252 254 256
S, (mm) 415 600 — 190 284 289
S,(nm) 378 167 117 221 267 271
8 So 596 507 - 402 251 250
S (nm) 508 470 101 476 197 201
S,(nm) 727 533 - 434 146 143
9 So 638 658 - - - -
S| (nm) 470 520 89 - - -
S,(nm) 676 716 - - - -
10 So 651 603 - - 258 250
S, (nm) 448 598 134 - 199 200
S;(nm) 612 556 - - 294 202

OTpULATEJbHBIX 3apsAA0B U “norepe” Anst MMB He-
KOTOPBIX NPOTOHOAKIENTOPHBIX LEHTPOB. IMeH-
HO TaKOMl cily4yail IMEET MECTO B OCHOBHOM M HEKO-
TOPBIX BO30YKAEHHBIX COCTOSIHHAX A aToMa Ng
8-a3zacTepounyos.

B Tabun. 2 npuBefeHbl paccyuTaHHbIE BEIUYUHbI
MO3CII s OCHOBHOTO M 3JIEKTPOHHO-BO30YXKJIEH-

XUMMSA BBICOKUX SHEPTUN

HBIX COCTOSIHWU, YYacCTBYIOIIHX B (POPMHPOBAHUH
AJAAHHOBOJIHOBOTO Iorjiomienus. M3 Tadn. 2 BUIHO,
YTO, HECMOTPSI Ha 3aMETHBIN 2(P(EKTUBHBIN 3apsiy
Ha aToMme Ng, CBSI3aHHBII C HIM B OCHOBHOM COCTOSI-
Hun muanMyM MOCII, otcyrcrByet. [IpnunHa 3TO-
ro, MO-BUIIMOMY, 3aKJTIOUAETCS B MOJOKUTEIbHBIX
appexkTuBHBIX 3apggax artomoB C; (0.125e),
Cy (0.163 e) u C,,4 (0.145 e). Takum 0Opa3oM, yUUThI-
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BIIUSIHUE CTPYKTYPHI 1 3AMECTUTEIEN 105

Basl CKa3aHHOE BbIIIE, MOXKHO YTBEPXKAATh, UTO B OC-
HOBHOM COCTOSIHMM HE CJIE[[yeT OXKUJATh CKOJbKO-
HUOYIbL 3aMeTHOTO crnenudpuyeckoro MMB Mmexnay
Ng Monekyn 8-a3zacrepousia M MPOTOHOAOHOPHBIM
pactBoputeneM. UTo kacaercsa BO3OYXKAEHHBIX CO-
CTOSIHUM, TO U3 Ta0I. 2 BUTHO, YTO y4acTue aToma Ny
B BOJIOPOJIHBIX CBA3SIX §8-a3aCTEPOMIOB ONpENENsIeT-
csl OpOUTANIBHON NPUPOAON BO3OYKAEHHOI'O COCTOSI-
Husi. HanpuMep, B COCTOSHUSAX T -TUIIa MUHUMYM
MO3CII, cBsa3aHHbIA ¢ Ng, OTCYTCTBYET, a B COCTO-
SIHUSIX nTU*-Tuna — nosipnsiercs. I[lpu aToM Benmuu-
Ha MOCII B cOCTOSHUSIX 3TOrO TUIAa OOJIBIINHCTBA
8-azacTepoufoB MeHblne, 4yeM BeamuuHbl MOCII
APYrUX MNPOTOHOAKUENTOPHBIX LEHTPOB (Tala. 2).
CpaBHUBas TONbKO BEJIUYNHBI 3(P(PEKTUBHBIX 3apsi-
JOB, IPUHIANAAIBHBIX PA3JIM4Mil B CTpyKType MMB
0OHapyXWUTh Henb3d. Bce ckaszaHHOe NOKa3bIBaeT,
YTO TpH OIIEHKE IPOTOHOAKIENTOPHBIX CBOWCTB
8-azacreponfioB 0OoJjiee  HaJe>XKHbl  PE3YJIbTaThl
MOCII, nexenu ahpeKTUBHBIC 3aPSbI.

Panee Hamm Obla yCTaHOBJIEHA KOPPEISIUS
MEXAY NMPOTOHOAKIENTOPHBIMU CBOICTBAMH MOJIE-
Ky 8-a3actepouyios [10, 11] 1 mpon3BOAMMBIM MU
ononormyeckuM a3¢pexkrom [12, 13]. Brrsicaunocs,
YTO CTHMYJSITOPAMH MMMYHUTETA SBISIOTCS TE U3
CTEpPOHUIOB C MATUWICHHBIM IUKIOM D, y KOTOpBIX
BenmnurHa MOCIT atroma Op, 3aMETHO MPEBOCXOAUT
BeauuuHy MOCII atoma Oc. [Insa a3zacTepoufos-
CTUMYJISITOPOB C LIECTUYJIEHHBIM LUKIOM D cBs3b
ME3Ky MPOTOHOAKIENTOPHBIMU CBOIICTBaMH U OUO-
normaeckuM 3ppekToM obpaTHas. CBOICTBA UMMY-
HOCTUMYJISITOPOB MPOSBISIOT CTPYKTYphI 3, 5—7, 10.
Jly1st MONIEeKyJ1, MPOSIBISIIOIINX CBOICTBA JeNpeccaH-
TOB, XapakTepHbl Onu3kue 3HaueHust MOCIT atomoB
Oc u Op He3aBucHMO OT THNA IHKIa D (cTpyKTyphl
1,2, 8,9). Haubonee sApkoil nnnrocTpanuei ykazaH-
HOU KOppEeNsiIIUU MOTYT CIY>KUTh MOJIEKYJbI 7 U 8.
Tak, 3ameHa Oc rpynnoii OH, cHukaromasi mpoTo-
HOaKUENTOpHbIE cBOlicTBa aToMa O, HE cKa3bIBaeT-
cs Ha 6uonormaeckoM apderre. Monekymna 7 coxpa-
HsIeT CBOIICTBA CTUMYJISITOpPa. 3aMeHa XKe aToMa KHC-
nopopa B nukie D rpymmoit OH pe3ko cHusKkaet
IPOTOHOAKIENTOPHBIE cBOMCTBA aToMa Op, U Mote-
KyJla CTAaHOBUTCS [EIIPECCAaHTOM.

OctaHOBUMCS Ha BIUSHUYU 3aMeIeHUs Ha TPOTO-
HOAKIENITOPHbIE CBOWCTBAa 8-a3acTepoHoB. 3aMme-
I[eHne METOKCUTPYIIIIaMU B TIOJIOKEHHsIX 2 1 3 apo-
MaTHYECKOTrO MHUKJIa A OKa3bIBaeT HE3HAUYMTEIIHLHOE
BnusiHue Ha BenumunHbl MOCII, cBsi3aHHBIE C aTOMa-
Mu O¢ u Op B OCHOBHOM cOCTOSIHUM (Tali. 2). DTo
SABIISIETCS CIEJICTBUEM MEPEHOCa 3TIEKTPOHHON IITOT-
HOCTH Ha 3TH IIEHTPHI C KUCIIOPOIOB METOKCUTPYTIIT U
atoma Ng, 0 YeM CBUJIETEILCTBYET YMEHbIIIeHNE (-
(pexTHBHOrO 3apsga Ha 3TUX HeHTpax (tabm. 1).
B cunrieTHbIx BO30YXKIEHHBIX COCTOSTHUSIX BIIUSTHIE
OCH;-rpynn 6osee 3aMeTHO: B COCTOSIHUY TUTT*-THIIA
MPUCYTCTBUE 3TUX TPYII YMEHBIIAET MEPEHOC IeK-
TPOHHOH MJIOTHOCTU C KapOOHWIBHBIX KUCIOPOAOB,
a B COCTOSTHUM HTU*-THUIa, HAPOTUB, YBEININBACT
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OTTOK 3apsfia C 3TUX LIEHTPOB INIaBHBIM 00pa3oM Ha
atoM Ng (Tabn. 1). B pe3ynbraTe 3TOro 3HauYCHHS
MO3CII atomoB O u Op B BO30Y:KAEHHOM COCTOSI-
HUYM TU*-TUNA B 3aMEIIEHHBbIX MOJeKylaxX OoJjblie,
4YyeM B He3aMelleHHbIX Monekynax (tabia. 2). bomb-
LI0€ BJIMSHUE Ha CBOICTBA IJIaBHBIX IPOTOHOAKIEI-
TOPHBIX IIEHTPOB 8§-a3aCTEPOMUAOB C MSATUYIEHHBIM
IUKIIOM oKa3biBatoT rpynna NH u atom O, KoTOpHbI-
mu 3amemnarot rpynny CH, B 16 monoxenunu nsiTu-
YJIeHHOro 1ukiaa D. DTo 3aMmelleHne yBelIWYUBAET
MPOTOHOAKIENTOPHBIE CBOMCTBA KaK B OCHOBHOM,
TaK U B BO30YKAEHHBIX COCTOIHUAX. OTCYTCTBUE MU-
Humyma MOCII, cBga3anHoro ¢ azotom rpynnsl NH,
O0BSACHIETCS TNPOCTPAHCTBEHHON ONM30CTBIO aToO-
MOB Op 1 N ¢. B pe3ysibTaTe NponcXofnuT HaAIOXKEHNE
muanMyMoB MOCIT atomoB N u Op, 0 ueM cBuje-
TEJIbCTBYET BEJINYMHA 3(P(PEKTUBHBIX 3apSAOB aToO-
MoB Op u N (Monekyaibl 1 u 5, Tabu. 1). A UMEHHO,
B cTpyKTypax 5 u 6 rpynna NH yBennuusaeT acpex-
THBHBIN 3apsy TONbKO Ha Op , 0COOEHHO B BO30YXK-
[AEHHOM TTT*-COCTOSIHUM 10 CPABHEHUIO CO CTPYKTY-
poit 1.

Ecnu npeanonoXuTth, YTO B3aUMOJCHCTBHE M-
MYHOAKTHBHBIX MOJIEKYJI C MOJIEKYJIaMU PELIEIITOPOB
MeMOpaH OCYHIECTBISETCS MO NMPUHIMIY “‘KII0Y-3a-
MOK”, TO BaxKHbIM (PaKTOPOM B3aMMOJECHUCTBUS Ha
PSRy ¢ IPOTOHOAKILETITOPHBIMYU CBOMCTBAMU SIBIISIETCS
MIpOCTpaHCTBEHHAs! KOH(UTYpaIysl MIMMYHOAKTUBHBIX
MOJIEKYJI, CIOCOOCTBYIONAsl BO3HUKHOBeHUI0O MMB.
MokHO yTBEpXAaTh, YTO AJISl YIOMSHYTOI'O IPUHIIU-
Ta B3aMMOJIEVICTBUS C YY€TOM BBICKa3aHHOTO MPEATIO-
JIO>KEHUSI O PA3IMYMU TPOTOHOAKLIENTOPHBIX CBOIICTB,
cBsi3aHHBIX ¢ eHTpamu O n Op MoneKky 8- a3acTepo-
UJIOB, CTPYKTYpPhI C MISATUYJIEHHBIM LUKJIOM Ooiee
OaronpusATHbBI, TaK Kak JJIsl HUX XapakTepeH 6oiee
yAOOHBIA NOAXO0/] K HAanbosee CUIbHOMY IPOTOHOAK-
LENTOPHOMY LEHTPY, MOCKOJIBKY MEXKaTOMHOE pac-
crosinne O—Op B HUX OOJbIIE, YeM [JIsI CTPYKTYpP
C LIECTUYIIEHHBIM LUKJIOM D.

Pa6ora BbIONHEeHa Ipy (PUHAHCOBOM MOAAEPXKKE
Poccniickoro ¢onia pyHIaMeHTaNbHbIX UCCIEN0BA-
Huit (mpoekT 04-03-81017-ben2004_a).
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