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I'mukupoBaHue OEIKOB SIBISIETCSI OMHUM U3 IMTATOTeHETUYECKUX MEXaHU3MOB Pa3BUTHSI TIO3THUX OCTIOXHE-
HUI caxapHoro nuabera, IpoOrpecCUpoOBaHMs HEKOTOPBIX HelipoaereHepalinii, 60Je3Hel MOXMIOro BO3-
pacta. KiitoueBbIM maToreHeTu4eckuM (GakTopoM cuuTaeTcsi o00pa3oBaHUE KOHEUHBIX TPOAYKTOB IITUKM-
poBanus (KIII'). Pa3zpaboTrka mMomeau MporHosa aHTUIIMKUPYIOlIei (papMaKoJIornuyeckKoil akKTUBHOCTU
MOXET YJIYYLIUTh KAa4eCTBO U MPOU3BOAUTEIBHOCTh CKPMHUHIOBOTO 3Tala JOKJIMHUYECKUX UCCIIen0Ba-
HUI HOBBIX COeIMHEHMI, aKTUBHBIX IPU YKa3aHHbBIX 3a00J1eBaHMsIX. A300[5,1-c][1,2,4]Tpra3uHbl U a30-
Jio[1,5-a]MMpUMHUANHBI JAaBHO M3BECTHBI PSIIOM MOJIE3HBIX OMOJOTMYEeCKUX aKTUBHOCTEM, B YUCJIE KOTO-
PBIX €CTh M aHTUIJIMKUPYIOIasi. B CBSI3M ¢ 3TUM B Ka4eCTBE UCTIBITYeMbIX COeTMHEeHUi ObLIT BBIOPAH psif pa-
Hee MaJloudydyeHHbIX 4-ruapokcu-4H-azono-1,4-gurunpo[s,1-c]-1,2,4-Tprua3zsuHoB. YCTaHOBJIEHO, YTO
MMPOM3BOJHBIE a30JI0TPUA3MHA OKa3bIBAlOT aHTUIVIMKMUpYIOIee AeHCTBUE, TIPETISITCTBYSI TIMKMPOBAHUIO
OBIUYBETO CHIBOPOTOYHOro anmboymmHa (BSA) rmroko3oit, momaBisisi crielnpHUIecKyo (IyopecleHIINIO
KIII' B paBHOi1 nnu Oonbliieii cTeneHn, YeM aMUHOTYaHUAVH. Jluana3oH akTUBHOCTU B KOHLIEHTpALlUU
1000 MKM 1151 pa3anyHO 3aMelleHHBIX TPOU3BOAHBIX cocTaBiseT 23.0—71.6% (30.3 £ 1.2% nig aMmuHOTY-
aHnuaunHa). Hanbonee akTUBHBIM MoOKa3aio cebsl coequHeHue 4-ruapokcu-3-nuaHo-1,4-nmurunpo-1,2,4-
Tpuasoino|5,1-c][1,2,4|TpuazuH. YpoBHU aHTUTJIMKUPYIOIIEH aKTUBHOCTH COeAMHEHMM (0€3 yudeTa aMIHO-
TyaHWIMHA) KOPPETUPYIOT ¢ BEIMYMHON PA3HMIIBI SHEPTUI TPAHUYHBIX MOJIEKYJIAPHBIX OpOMTANEr A (1o.
Mo-LuMo) (TpuHsATbIe 0603HaYeHus:: HOMO — Bbiciias 3aHsiTast MoJiekyJisipHast opourainb, LUMO — Hus-
111as1 BAKAHTHAs MOJIEKYJISIpHast OpOUTAlIb), YCTAHOBJIEHHBIX OJYy3MITMPUYECKU. MeToI0M HeiipoceTeBoro
MOJIICJIMPOBAHUS TIOJlydeHa MaTeMaTudeckasi MOJeb, OIUCHIBAIONIAsl 3aBUCUMMOCTb aHTUTJIMKUPYIOLICH
aKTMBHOCTM OT PACYETHBIX SHEPIUil MOJEKYJSIPHBIX OpOUTaseil, BBIUMCIEHHBIX ITOJYIMIUPUYECKUM
KBaHTOBO-XUMUYECKUM METOJIOM. YCTAaHOBJIEHO, YTO HAaUOOJIbIIINI BKJIa[ B aKTUBHOCTb BHOCSIT SHEPTHUSI
E; umo 1 Anromo-Lumo)- MOZIETb MOXET ObITh UCTIOIb30BaHA B OYIYLIEM C 1IEJIbIO TIPOTHO3a IAHHOTO BUIa
aKTUBHOCTH.

Knrouesuie crosa: enukuposarue, azonompuasutsl, epaHu4Hble 31eKmpoHusie opoumanu, HOMO, LUMO, a3o-
N0A3UHbL, MPUAUHBL

DOI: 10.31857/50132342320060172

BBEJIEHUWE CPENCTB, TIPETISITCTBYIOIINX (DOPMUPOBAHUIO TTO3THUX
Caxapwnblii nua6et (CJ1) octaeTca onHOM U3 3Ha-  OCJIOXHEHMIA caxapHoro nuadera (ITOCI) He mocrato-
YUMBIX MEOUKO-COLMANIBHBIX MpooneM. B mupe Ha-  yeH [2]. [IOC/ nmpuBoIsIT K HOTEPE TPYAOCIIOCOOHOCTH
cuntbiBaeTca 463000000 moneit ¢ CIT [1]. ApceHan  paxe na ¢doHe ckoppekThpoBaHHOM rKemud [3]. Oc-
Coxpamenms: CIl — caxapisiii muager; KIT — koneunpe ~ HOBPIBAACH HA TOM, UTO B MaToreHese IMOC/, 3nayu-
MPOAYKTHI IINKUPOBaHUst; BSA — GbIumii CBIBOPOTOYHEI allb-  T€JIbHASI POJIb OTBEICHA IMIMKMPOBAHUIO U 00pa30oBa-
OyMMH.
HUIO KOHEYHBIX NponayKToB riaukupoBanus (KIIT),

#ABTOP st eBsi3u: (ten.: +7 (902) 361-87-70; 1. nmoura: litvin-
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cJeyeT YIUThbIBaTh JAHHBIA MEXaHW3M MpPU HaIpaB-
JIEHHOM JIM3aifHe HOBBIX JIEKAPCTBEHHBIX CPeACTB [4].

Ha paHHUX sTamax DOKIMHUYECKUX MCCIIeI0Ba-
HUI 3a/1a9a ITOMCKA HOBBIX OMOJIOTMYECKH aKTHBHBIX
COeIMHEHNI OCJIOXXHEHA HEOOXOMMMOCTRIO aHaIM3a
GOJIBIIIOTO KOJTMYECTBA 00pa3IloB U OTCeBa HAaMMEHee
MepCIeKTUBHBIX. JIMMUTHPYIOMINMH (paKTOpaMU CTa-
HOBATCST IUTUTEIbHOCTD VICCIIEIOBAaHWI U (hIMTHAHCO-
BbI€ 3aTPATHI Ha IMPOBEIeHNUE OOJTBIIIOTO YMCIIa CTTHI-
TaHW. PacyeTHas olleHKa MePCITIEKTUBHOCTH COCTH -
HEHMIT TO3BOJISIET IPOTHO3MPOBATh GUOJIOTMYECKYIO
aKTUBHOCTb, JaBasi BO3MOXKHOCTb OTCESTh MpeacTa-
BUTEJIEH Kilacca HU3KOM MepcrieKTUBHOCT. OmHAKO
KOMITBIOTEPHOE MPOTHO3UPOBaHKME HEKOTOPBIX BUIOB
OGMOJIOTMYECKON aKTUBHOCTH — B YACTHOCTH aHTHT-
JINKUPYIOIIEH — COTIPSIKEHO C TPYIHOCTSIMMU.

AHTUTTTMKUPYIONIAsi aKTUBHOCTbD SIBJISIETCST HECIIe-
nuUUIeCcKoi, TO €CTh HEe HAITpaBJIEHHON HU Ha OIHY
KJTaccuUIMpyeMyto (papMaKoIOrniyecKylo MUIIICHbD.
Peanunzanusg appexra mporcxoguT 6aaromgapst Mmexa-
HU3MaM CBSI3bIBaHUST Pa3HOPOJIHBIX KapOOHMJILHBIX
COeMMHEeHUM ¢ 0Opa3oBaHUEM ITMIpa3HOB, WU alle-
TUJIMPOBAHUSI aMUHOTPYIIIT, MJIU 32 CUET CBSI3bIBAHUS
CBOOOIHBIX PAIUKAJIOB WJIX 3JIEMEHTOB II€PEXOTHOTO
psna, To eCcTh OJlarogapst y4acTHIO B OMOXUMMNYECKUX
Y1 OKUCIIMTEIbHO-BOCCTAHOBUTEJILHBIX peakIInsX [5].
PaznuuHble MeXxaHU3Mbl, OT peakluii MPUCOeIUHE-
HUSI 10 aHTUOKCUIAHTHBIX peaKIMii, CBSI3aHHBIX C
SIBICHUSIMU 3JIEKTPOHHOTO TIepexojia M OTCYTCTBHUE
YHUGDULIMPOBAHHON MMILIEHU OCJIOXHSIOT ITPOTHO3,
MOCKOJIbKY MOJETMPOBAHUE MHOTUX OMOXUMMYECKUX
peaxiuyii B MIpOrpaMMHOM cpeae — CJIOXKHas 3a1a4a.

B cooTBeTcTBMM € TeOpHEit BO3MYIIIEHUS MOJIEKY-
JISpHBIX opouTaieii [6], peaklIMOHHAsI CHOCOOHOCTh
OpPraHMYeCKUX COCIMHEHMWI B IEPBOM IIPUOJIIKE-
HUU OOYCJIOBJIEHA SHEPTUSIMU T'PaHUYIHBIX MOJIEKY-
JISIpHBIX opOuTajneit — Beicuieit 3aHaror (HOMO) u
Husneit BakantHoit (LUMO). C ydyeToM 3TOro, mIs
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OIIEHKM in silico HecTTelmn(PMIeCKNX OMOTOTMIESCKUX
CBOICTB XMMMWYECKUX COCIMHEHWI IIeJIecoOoOpa3HO
HMCITONTE30BaTh pacyeTHBIC SJICKTPOHHbBIE TTapaMeTPhI
MOJIEKYJI 1 Ha X OCHOBE BBITIOJTHSIT IIPOTHO3 aKTUB-
HOCTH YU HPOBOAUTH aHAJIM3 MOJIEKYJSIPHOTO MeXa-
HU3Ma OEeVCTBUS.

B nocienHee BpeMsi HaMU TIOJlydeHbl JaHHbIE 00
AHTUTJIUKUPYIOIIEM U TIPOTUBOIMA0ETUYECKOM Neii-
CTBMHU IIPOU3BOAHEIX a30io[5,1-c]-1,2,4-Tpra3snHoB
u a30j0[1,5-a]-nupuMHUINHOB, a caMa MOJIEKYJISIp-
Hasi OCHOBa MOXET CUUTAThCSl MPUBUIETUPOBAH-
Hoit [7—10]. Takum o6pa3oM yKazaHHEIE a30JI0a31-
Hbl SBJISIIOTCS TIEPCIIEKTUBHBIMU OOBEKTAMU LIS
pa3paboOTKU UX CUHTE3a U U3YYEHUS aHTUTJIMKUPYIO-
11IeTo AeHCTBUS B TJIaHE MOKCKa IMperapaToB s 3a-
muthl oT [IOC/I. B TO Xe BpeMmsi, cienyst COBpeMEH-
HBbIM TeHACHLIMSIM, IPUMEHEHNUE TEOPUU PeaKlIMOH-
HOIl CIIOCOOHOCTM TIpUBJIEKaeT UcCCclieaoBaTesei,
MPOTHO3UPYIOLINX CIOCOOHOCTh COEAUHEHMIA Tpe-
nsiTcTBoBaTh pa3Butuio [TOC/I o MexaHu3My aHTUT -
JuKupoBaHud [11]. B HacTosIIel cTaTbe IPUBOISITCS
JIAaHHbIE O CUHTE3€ U aHTUTJIMKUPYIOIIE aKTUBHOCTH
4-tunpokcu-1,4-gurnapoasono|S,1-c]-1,2,4-Tpuasu-
HOB U TIpejyiaraeTcs pa3paboTaHHasl C UCTIOJIb30BaHU-
€M 9TUX JaHHBIX METOAMKA IMTPOTHO3a aHTUTJIMKUPYIO-
1Ie¥ aKTUBHOCTHU, OCHOBaHHAasi HA KBAHTOBO-XUMUUE-
CKOM pacyeTe JHepruil TpaHUYHBIX 3JIEKTPOHHBIX
opOuTanel MoTy>MIUPUIECKIM METOIOM.

PE3YJIbTATBI 1 OBCYXIEHHUE
Cunmemuueckas uacmo

Jlist mocTpoeHus a3omo-1,2,4-Tprua3suHOBOM CTPYK-
TYpbI UCTIOJIb30BaHa cXxeMa aHeJiupoBaHus 1,2,4-Tpua-
3MHOBOTO IIMKJIA K a30jibHOMY [12]. 3-Hutpo-4-rum-
pokcu-4H-azono-1,4-murunpol5,1-c]-1,2,4-tpnasu-
Hbl (I, VI-X) nosy4yeHbI 110 pa3paboTaHHOMY HaMu
panee meTony (cxema 1) [13].
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(I, VI-X)

Cxema 1.

st cuHTe3a 3-nmmaHo-4-runpokcu-4H-azonno-
1,4-nurnapo[5,1-c]-1,2,4-Tpua3smuHoB pa3padboTaH
METO C MCIIOJb30BaHMEM B KauyecTBe CMHTOHA 1-
MopdoanHo-2-unaHoatuineH [14]. 3-lLluaHo-4-
ruapokcu-4H-azono-4,7-gpuruapol(5,1-c]-1,2,4-
tpua3uHkbl (II-V) panee He onKMcaHbI U IIpeACTaBIIC-
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HBI BIlepBhIe. JlaHHBIE CTPYKTYpPHI ITOJYYE€HBI IIpU
B3auMoOAeHCTBUN 1-MOpPGHOINHO-2-1IIMAHOITUIIEHA
B AlIETOHUTPUJIE C COJISIMU a30JIMJIINAa30Hus. Bo us-
OexXaHue BO3MOXHONM HOOOYHOM peakliiy Oua30-
a30JI0B ¢ MOP(MOIUHOM azacodyeTaHue MPOBOASAT B
Kucjaou cpene (cxema 2).
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Cxema 2.

B cnekrpax 'H SAMP coemunenuit (II-IV)
HEMU3MEHHO NPUCYTCTBYIOT XapaKTepPUCTUUHbBIC CUT -
HaJbl — cuTHaJ mpoTtoHa H4 — atoma Tpma3mHOBOTO
KOJIBbLIA B 00J1aCTU O = 6.4—6.6 M.[I., a TAKXKE CUTHAI
B 0o61acty 6 = 8.1—8.2 M.J. COOTBETCTBYIOLIMIA TU/I-
POKCHMIILHOIM TpyIIie — W CHUTHaJbl NIPOTOHOB B
a30JIbHOM LIMKJIE. AHAJIOTMYHO B criekrpax BC AMP
MPUCYTCTBYET XapaKTepPUCTUYHBIN CUTHAJI B 00Ja-
cti & = 72—74 m.1. (C4). B UK-cIexTpax coequHe-
Huit (II-1V) mpucyrcTByeT cUrHajl IMaHO-TPYIIIbI
B ob6ustactu 2230—2250 v, cm—.

AHmueﬂuicupyromaﬂ AKmueHoCnb

B pesynbTaTe mpoBeleHHBIX UCCIeNOBaHUI yCTa-
HOBJIEHO, YTO PsIf, COSAUHEHUIA SIBISETCS IEPCIeK-
TUBHBIM B Ka4eCTBE aHTUIVIMKUPYIOLIMX areHToB. Co-
equHeHue 4-TUApoKcu-3-1mmaHo-1,4-murunapo-1,2,4-
Tprazono[5,1-c] [1,2,4]Tpna3snH oka3zagoch HarnboJee

BUOOPTAHUYECKAA XUMMUA

aKTHMBHBIM B OITUCBHIBAEMOM DSy, IIPEBOCXOST aMUHO-
ryaHUIMH 60Jiee yeM B 2 pasa Mo BeJIUYMHE MPOsSIB-
JieHHoro 3ddeKTa B UccieayeMoil KOpHLIEHTpalluu.
JaHHBII pe3yabTaT COIIacyeTcsl C pAaHHUMU UCCIIe-
JIOBaHUSIMU, TTOKA3aBIINMU, YTO NMPOM3BOAHbBIE Kjlacca
a30JI0a3UHOB SIBJISIIOTCSI TePCTIEKTUBHBIMU MPEICTABU-
TeJIIMA KJlacca aHTUIIIMKMpyIommx cpencts [7—10].
PesynbTaThl nipencrapiieHbl B Ta0. 1.

KoppeﬂﬂMMOHHblﬁ aHaau3 3asucumocmu
Ouon02UHeCKOll AKMUBHOCMU COeOUHEHUI
om UxX K6AHMOBO-XUMu4ecKux napamempos

HccnemoBaHue BHIIOJIHEHO ¢ IIPUMEHEHUEM I1O-
JIySMITUPUYECKOTO KBAaHTOBO-XMMUYECKOTO METOoIa
PM 3 nns BEIIMCIEHWST SHEPTUY TPaHUIHBIX MOJIEKY -
JIIpPHBIX OpOUTaJIeit COeNMHEHUT C TTOCTEAYIOIINM CO-
MOCTaBJIEHUEM Pe3yJIbTaTOB PACUE€TOB C AKCIIEPUMEH -
Ne 6
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TaJbHO YCTAaHOBJICHHBIMY BEJIMYMHAMU AaHTUTJIUKU-
PYIOLIMX aKTUBHOCTEHA.

AKTyaJIbHOCTb MOJJIOOHOTO aHAJTUTUUYECKOTO TO/I-
XoJla paHee yXe Oblj1a IPOJeMOHCTPUPOBaHA aBTOpa-
MU HaCTOsI1IeTo ucciaeaoBaHus [9].

IIpoananu3upoBaHbl ONTUMHU3UPOBAHHBIE KOH-
dopmanmm 3D-Moneneit MOJIEKy, pacCUYNTAHBI TT0-
Ka3aTeJd SHEPTUUA TPAaHUYHBIX MOJIEKYJSIPHBIX Op-
ouTaieil U UX pa3HOCThb. Pe3ynbTaThl IIpeacTaBieHb
B TabI. 2.

Ipu npoBeneHNM KOPPEIISIIIMOHHOTO aHATN3a MEXK-
Iy aHTUTJINKUPYIOIIEH aKTUBHOCTBIO coenmHeHnit I—X
U aMUHOTyaHUJIUHA U TokaszareneM AEyomo-Lumo
YCTaHOBJICHO, YTO PacUYeTHBbIE KBAHTOBO-XUMIIECKIIE
BEJIMYMHBI HE KOPPETUPYIOT C BEIUYMHAMU aHTHT-
JIMKWPYIOLLIEH aKTUBHOCTU (HerapaMeTpUIeCcKuil KO-
s dunmeHt koppeasuuu CnupMmeHa, r, = —0.382,
p = 0.1380). UcknoyeHre U3 aHaIM3a aMUHOTyaHU -
JIMHA TIO3BOJIMJIO TOJYYUTh CTATUCTUYECKU 3HAYU-
MYI0 HeTlapaMeTpruiecKyto Koppessiuio (1, = —0.648,
p=0.0214).

OTCyTCTBHE CTATHCTUYECKHM 3HAYMMOMN KOppes-
IIMOHHOI CBSI3U C BKIIIOUCHEM aMUHOTYaHUIWHA B
BBIOOPKY JaHHBIX CBUAETEIBCTBYET O TOM, UTO 3aKO-
HOMEPHOCTb, OITMCHIBAIOIIAS 3aBUCIMOCTh aHTUTIIV -
KHAPYIOIIETO OeUCTBUSI OT SHEPTeTUIECKIX XapaKTe-
PUCTUK TPaHUYHBIX OpOUTAJIeit MOJIEKY He YHUBEP-
caJbHa M KOHTEKCTHO 3aBHCUT OT MPUHIIUITHAIHHO
BaXXHBIX CTPYKTYPHBIX OCOOCHHOCTEM M3ydaeMBIX CO-
eIUHEeHMIi, B JAaHHOM cJlydyae, OT HaJu4usl KOHIIeH-
CHPOBAaHHOM apOMaTUIECKOM CCTEMBEL.

ITockonbKy paHroBasi KOppeaslus oTpaxaeT He
TIPSIMYIO JIMHETHYIO 3aBUCUMOCTD, a CHMOATHOCTE aHa -
JIM3UPYEMbIX MToKa3aTeJieli, M 3HaueHusI Koahduiim-
eHTOB Koppeiasauun CImpMeHa He OYeHb BEJIMKU,
HaMM U1 TIOCTPOSHUS OoJjiee TOUYHOIM HEJIMHEWHOMN
MoJeJiM OblIa MCIIOJIb30BaHA METOMOJIOTUSI HUCKYC-
CTBEHHBIX HEMPOHHBIX CETEM.

AHnanusz 3aeucumocmu buos02UHECKOU
aKmueHOCMU COeOUHeHULl OM UX K8AHMO0B0-
XUMUHUECKUX napamempoe ¢ NOMOoublo
MEexXHOo/102UU UCK)YCCMEBECHHbIX HeﬁpOHHle cemell

C y4eToM CJIOKHOTO XapakTepa 3aBUCUMOCTH aH-
TUTJIMKUPYIOIIEH aKTMBHOCTU OT MapaMeTpoOB TIpa-
HUYHBIX OpOuTasieli MOJIeKy], JJis MOCTPOEHUs ee
OoJiee TOYHOI MoIelu ObUIO MCIIOJb30BaHO HEMpo-
cereBoe MmopenvpoBaHue. [lapamerpbl Hawtydleit
HEMPOHHOI CETHU C apXUTEKTYpOM MHOTIOCJIOMHOTO
MepLenTpoHa, IMOJyYeHHOM MpU pacyeTrax B CTaH-
JIapTHOM pexXuMe B mporpamme Statistica 12 [15],
pelICcTaBIeHBI B Ta0I. 3.

AHan3 4yBCTBUTEJILHOCTU 3TOM HEWpoceTH ToKa-
3aJ1, 4YTO HauOOJIbIlIee 3HAYEHUE TToKa3aTest (IpUMEPHO
OIIMHAKOBOM BEJIMUYMHBI) MPUCYILIE TBYM BXOIHBIM Heii-
poHam: Ejyno (8.9) 1 AEyomo-Lumo (8-3); MEHbIIIO
YyBCTBUTEJIbHOCTb MOKa3al HEMPoH AE oo (7.0).

BUOOPTAHUYECKAA XUMUA Tom 46 Ne 6
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Tabmuma 1. BeanunHbl aHTUTJIMKUPYIOIIEH aKTUBHOCTH
MPOU3BOJIHbBIX a30JI0a3MHA

CoenuHeHus AKTHUBHOCTD, %
@) 63.5+0.4*
(IT) 30.1 £2.5%
(I1T) 71.6 £ 2*
Iv) 37.9 £ 3.3*
\% 58.7 £ 2.1*
(VI) 40.4 £ 2.0*
(VII) 33.6 £ 5.9*
(VIII) 38.5+0.7*
Ix) 55.6 £ 2.5%
X) 23.0x 3.5
AMUWHOTYaHUIUH 30.3 + 1.2%*

* Craructuuecku 3HauuMble pasianuusi, ANOVA, noct-tect Ty-
ke, p < 0.05. 3HaueHUsI aHTUIIMKKUPYIOIIEeil aKTMBHOCTU OBLIU
KJIaCTepU30BaHHBI MeToAOM k-cpemHmx (Statistica 12). B kiacc
OoJiee aKTUBHBIX coeqMHeHMT oTHeceHbl coennHenus I, 111, V,
IX. OcranbHble COeAMHEHMSI IPY KJIacTepU3allii ObUIU OTHECEe-
HBI B KJIACC MEHEe aKTUBHBIX.

Tabomma 2. PacueTHBIE KBAHTOBO-XUMMWYECKHE XapaKTe-
PUMCTHUKM IMTPOMU3BOIHBIX a30JI0a3MHA

Coenunenust Eyomo | Erumo |AExomo-Lumo

I —9.898 | —1.553 —8.346

Im —-9.562 | —1.237 —8.325
(I1D) —-9.794 | —1.238 —8.556
(Iv) —9.047 | —1.261 —7.786

) —9.716 | —1.189 —8.527

4%)) —10.150 | —1.631 —8.520
(VID) —10.037 | —1.558 —8.478
(VIII) —9.287 | —1.530 —17.757
ax) ~9.531 | —1.576 —7.955

X) -9.179 | —1.578 —7.602
AMUHOTYaHUIUH —9.282 0.9740 —10.256

Taxkum o6pa3oMm, B pe3yJibTaTe HEHPOCETEBOIrO MO-
JIeIMPOBAHUS BBISIBJIEH €11€ ONWH KBAaHTOBO-XUMM-
yeckuil napameTp Ej o, CYLIECTBEHHO BIVSIOIIUIA
Ha BEJIWYMHY aHTUTIJIMKUPYIOIIE aKTUBHOCTHU (I10-
MUMO AEomo-rumo)- CTOUT OTMETUTh, UTO COOTHO-
IIEHUE BKJIAJ0B MMapaMeTPOB B KOHEUHbBI pe3yabTat
MOXET MEHSTbCS 3aBUCMMO OT MPUMEHSIEMOTO pac-
yeTHoro meroaa. IlomysMnupuyeckue METOAbI Me-
Hee 3aTpaTHBI 10 BpEMEHU M HE TpeOoBaTeJbHBI K
MPOU3BOJIUTEIbHOCTU KOMIMBIOTEPOB, KaK HEAIMITU-
puueckue (ab initio). OQHAKO C TIOMOIIBIO MeToaa ab
initio paHee HaM1 OBLI YCTAHOBJICH CYIIECTBEHHBIA
BKIan Epome B HaMYME pa3HbIX BUIOB aKTUBHO-
CTeli, BKJIIoYasi aHTUTJIMKUpoBaHue [9].
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Tab6auma 3. CBeneHusi 0 HEMPOHHOI CETH, ONTUCHIBAIONIEN 3aBUCUMOCTb aHTUTJIMKUPYIOLeid akTUBHOCTU I—X 1 amMmuHO-
TryaHUIMHA OT UX MapaMeTPOB SHEPTUii IPAHUYHBIX DJIEKTPOHHBIX OpOUTaIeit

To4YHOCTB TIPU MIPOBEPKE Ha BBIOOPKAX, % dyHKUIMA
OOyuyaroiuii
ApXuTeKTYypa ATFODITM AKTUBALIMOHHAS | aKTUBALIMOHHAS
obyyJarolas | TecToBas | BaTUIALMOHHAS p OLIMOKU
CKPBITOTO CJI0S | BBIXOTHOTO CJIOST
MLP 3-5-2 88.9 100.0 100.0 BFGS 15 Entropy | Logistic Softmax

IMoaBoast uTor, MOXXHO 3aKJIIOYUTh, YTO B PE3YIb-
TaTe UCCAEOOBAaHUI TTOKAa3aHO HAaJIMINE aHTUTJINKY -
pylolleil aKTUBHOCTH Y HOBBIX COeTUHEHUI, TIPOU3-
BOIHBIX a30J10-1,2,4-Tpua3uHa. BenmnunHa akTUBHO-
CTH coOoTBeTCcTBYeT TakoBoii (coemuHenus (II), (IV),
(VII), (VIII), (X)) wim 3HAYUTEJIbHO IIPEBOCXOMUT II0
BeipaxkeHHOCTU (coemuHeHus (1), (IID), (V), (VI), (IX))
AHTUTIMKUAPYIOILIYIO aKTUBHOCTh aMUHOTYaHUIMHA B
koHOeHTpaunn 1000 MxM. DTo yKa3bIBaeT Ha BBICO-
KYI0 TIePCIIEKTUBHOCTD PSia COCAUHEHUI B KAUeCTBE
AHTUIIMKUPYIOLIMX areHToB. Hannydinue pe3yibra-
TBI ObUIH TTOJTydeHbI I coenuHenus 111 (4-rumpox-
cu-3-umano-1,4-nquruapo-1,2,4-rpuasonol5,1-c][1,
2,4]TprasuH).

Takzke yCTaHOBJIEHO, UTO YPOBEHb aHTUTJIMKUAPY -
IOIIMX CBOMWCTB COEOAUHEHMI, a TaKXKE aHAJIU3UpPYye-
MOTO0 HapaBHE C HUMU Mpernapara CpaBHEHUsI aMUHOTY-
aHUIVHA OMpeAesieTCs SDHEPreTUIeCKNMU XapaKTe-
PUCTUKAaMM MOJIEKYJISIPHBIX opouTaseit. Hanbompimii
BKJIaJ MPU 3TOM BHOCUT napameTp Ejmo, @ TAaKXKe
AEyomo-Lumo- T1oydeHHBIE TaHHBIE TTO3BOJISAT Ia-
BaTh MIPOTHO3HYIO OLICHKY aHTUIJIMKUPYIOLIEMY Ieii-
CTBHIO a30JI0a3UHOB B 9KCIIEpUMEHTaX in silico.

SKCINEPUMEHTAJIbHAA YACTb
DKcnepumenmanvHas XUMU4ecKas 4acmeo

MK cniexTpsl 3anmMcaHbl Ha ciekKTpomeTpe Bruker
Alpha, ZnSe (HI1BO). Criektpst AMP 'H u *C cus-
Thl Ha ipubdope Bruker Avance II spectrometer (400 u
100 MTI'u cootBerctBeHHO) B DMSO-d,, BHYTpeH-
Huit crangapt TMC. DieMeHTHBII aHaIn3 BBITOJ-
HeH Ha npuoope C,H,N,S-analizator Perkin Elmer
2400 Series I1. TemriepaTyphl IUIaBJICHUS OIpeAciie-
HBI Ha mpubope “Staffordshire, ST15 0SA” KoHnTpoib
YUCTOTHI COCAMHEHU OCYIIECTBIISIIM TIPU TTOMOIIN
TCX Ha mractuHkax Silufol UV-254.

Coenunenus (I), (VI—X) ObLIM TOJTy4eHbI MO pa-
Hee onmucaHHoM MeTonuke [13].

OOmuii MeTon cunre3a 4-ruaApokcH-3-muano-1,4-
auruapo-asono[5,1-c][1,2,4]tpuasunos  (II-V). K
cMmecu (0.01 Mmoab) aMuHO-a30J1a, S MJI BOABI, 5 MJ
aneronutpuia u 10 ma konu. HCI (0.12 Monb) mop-
mussMu npubapissioT pactsop 0.75 T (0.011 Monb)
NaNO, B 3 M Bonbl ipu —7...—10°C. PeakiimoHHy0
Maccy BbIAEPKUBAIOT MPU 3Toi Temneparype 10 MuH
1 npubaBisaioT K Heil pactBop 1.38 T (0.01 Moib)
1-MopdoanH-2-11MaHOATWIIEHA B 25 MJ alleTOHUT-

BUOOPTAHUYECKAA XUMMUA

puna. CMech BblIepxXuBaloT npu Temiieparype 0°C
1 yac, 3aTeM mpu KOMHATHOM TeMrepaType 6 4acoB.
PeakiimoHHy10 cMech SKCTParmpyioT 3THIAIleTaTOM.
DTunalerar yrnapuBamT A0OCyXa, OCaIOK IepeKpu-
CTaJUTM30BBIBAIOT M3 alleTOHUTPUIA, (QUWIBTPYIOT U
cyIIaT Ha BO3IyXe.

4-T'napokcu-3-nuano-1,4-guruapo-mapasono[5,1-
c]aTunossiii 3¢pup [1,2,4]Tpuasun-8-kapooHoBOil Kuc-
gotel (II).

OH

CN
XY
= N
N
EtooCc  H
Berxon 1.64 1 (70%), TTIOPOIIIOK CBETIIO-KOPUIHE-
BOTO 1IBETa, MMEET ClIeayolne (PU3NKO-XUMUIECKIE
xapakrepuctuku: T, = 185—187°C (pasn.); 'H AMP
criektp (B DMSO-d; 0, m.x1.): 12.59 (c, H, NH), 8.10 (c,
H, OH), 7.93 (c, H, CH), 6.41 (o, H, CH), 4.26 (xB, 2H,
CH,,J/=7.1Tu), 1.28 (1, 3H, CH;,J="7.1 T'u); *C SIMP
crnektp (B DMSO-d; 9, m.1.): 161.48, 140.86, 137.26,
117.97, 115.77, 95.83, 71.76, 59.85, 14.41. Haitneno: C —
43.01; H — 444; N — 27.62. bpyrro-dopmyna —
CyHN;O,. Beruucneno: C — 42.69; H — 4.38; N —
27.66., UK, v, cm~! 2231(CN), 3176(OH), 3267(H,0).
4-I'mppokcu-3-mmano-1,4-guruapo-1,2,4-rpuaso-
ao[5,1-c][1,2,4]tpua3un (III).

OH

A
H

Berxon 1.26 T (77%), TTIOPOIIIOK CBETIIO-KOPUIHE-
BOrO IIBETa, WMEET ClIeayole (PpU3NKO-XuMHUIe-
ckue xapakrepuctuku: 7, = 165—167°C (pasn.); 'H
SAMP criekrp (B DMSO-d, 6, m.1.): 13.25 (¢, H, NH),
8.12 (m, H, OH, J=8.5Tn), 7.96 (¢, H, CH), 6.53 (u,
2H, J=8.5Tu, CH,); BC AMP cnekrp (B8 DMSO-d;
0, m.1.): 150.58, 145.45, 117.77, 115.64, 73.64. Haiine-
Ho: C —36.88; H—2.44; N — 51.62. Bpyrro-dopMy-
ga — CsH,N(O. Beruucneno: C — 36.59; H — 2.46;
N — 51.21. MK, v, cm~! 2227(CN), 3117(OH).
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7-Metuiacyiab(panunia-4-rugpokcu-3-nuano-1,4-
nurunpo-1,2,4-tpuasoao[5,1-c][1,2,4]Tpuasun (IV).

OH
CN
s—{N\NJ\IK
H
Bexon 1.7 T (81%), mopoiok GexkeBoro IIBeTa,
UMeeT cienylommne (GU3NKo-XUMHUIEeCKUe XapakTe-
puctuku: T, = 175—177°C (pasin.); '"H AMP criekrp
(8 DMSO-d; 6, m.1.): 13.30 (c, H, NH), 8.13 (a, H,
OH), 6.46 (c, H, CH), 2.54 (¢, 3H, CH,;); C AMP
cnektp (B DMSO-dg 8, m.1.): 160.44, 146.11, 118.07,
115.40, 73.32, 13.52. Haitneno: C — 33.98; H — 2.82;
N — 39.62. Bpyrro-opmymna — CcH¢NOS. Beruuc-
meHo: C — 34.28; H — 2.88; N — 39.98. UK, v, cm~!
2231(CN), 3098(OH).
7-MeTtun-4-ruapokcu-3-nuaHo- 1,4-nurunpo-1,2,4-
Tpuazono[5,1-c][1,2,4]rpua3zun (V).

OH

N- CN
H

Beixon 1.25 1 (71%), nopollok GexkeBoro liBeTa,
AMeeT Clenylomme (PU3NKO-XUMUYEeCKNE XapaKTe-
puctuku: T, = 177—180°C (pasn.); 'H IMP criekrp
(8 DMSO-d; 9, m.11.): 13.16 (c, H, NH), 8.03 (1, H,
OH), 6.41 (¢, H, CH), 2.23 (c, 3H, CH;); *C AMP
criektp (B DMSO-d; 9, m.ii.): 159.12, 145.50, 117.45,
115.57, 73.07, 13.79. Haitneno: C — 36.58; H — 4.07;
N — 42.62. bpyrro-dopmyina — CsHgNO,S. Brrunc-
qmeno: C — 36.76; H — 4.11; N — 42.84. UK, v, cm~!
2246(CN), 3082(0OH), 3482(H,0).

Pacuem xkeanmoso-xumuueckux napamempoe

Pac4yeTbl BBIMOJTHEHBI C KUCHOJIb30BAHUEM CITEIIU-
aJIM3MPOBAaHHOM paboueil cTaHLUM THOPUIHOI ap-
xutektypbl (CPU + GPU) ¢ nukoBoii IIpon3BOaU-
tenbHOCTHIO 1.32 Tflops DP.

ITocTtpoenme mepBuuHBIX 3D-Momeneit m3ydae-
MBIX MOJIEKYJI BBITIOJHSIIA U C TIOMOIIBIO ITPOTpam-
MbI Chem3D [16] MeTOTOM MOJIEKYIIPHOM MeXaHU-
KM B cuJIOBOM TTojte MM2 [17] myreM onTUMHU3aIinmu
KOH(MOpMaINY TIpU BpallleHUHU 110 BCEM TTOBUKHBIM
cBs3siM. OKOHYaTeIbHAsI ONITUMU3ALIMSI TIOCTPOSHHBIX
TakKuM 00pa3oM KOoH(hOpMEPOB Obliia NPOBEAEHA MO~
JIySMITUPUYECKUM KBAaHTOBO-XUMUYECKUM METOIO0M
PM3 ¢ nomomipio nporpammbl HyperChem [18]. B
KauyeCTBE XapaKTEPUCTUK PEAKIIMOHHOM CITOCOOHOCTH
MOJIEKYJT UCTIOIb30BaI pacuyeTHbIE 3HAYCHUS dHEp-
T TPAHWYHBIX OpOUTANIEN — BBICIICH 3aTTOJTHEHHOM
FEryomo W HU3LIEH myctoil Epynyo, @ TaKKe UX pas-
HOCTb AEpoMmo-Lumo- SHAUYEHUST yKa3aHHbBIX MOKa3a-
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TeJaeil CONOCTaBISIN C SKCIICPUMCHTAJIbHBIMM OaH-
HBIMMU 10 OMOJIOTUYECKOM aKTUBHOCTMU.

3KCH€leM€Hmaflea}l buosoeuueckas wacmo

[Ipu oLleHKE AaHTUTTIMKUPYIOLIEH aKTUBHOCTU MPO-
Bonuiau uamepenune ¢uyopecueHuuu KIIT Ha cniek-
tpoduyopumerpe TECAN M 200 Pro, A(Bo30yxie-
Hust) 370 M, AM(ucnyckanus) 440 HM.

AKTUBHOCTbG OIIpENeIsuIn in vitro 110 MeTony [19].
CyOcTpaT TITMKUPOBAHMST: OB CHLIBOPOTOUHBIN aJTh-
oymuH (BSA), 1 mr/ma (OOO “XMMME]”, Poc-
cusl); MHOYKTOP TJIMKMPOBAHMS: IJII0OKO3a Oe3BOI-
Has, 0.5 M (Sigma, CIIIA); cpena mpoTeKaHUS peak-
uuu: dpocdarHbiil 0ydepHsbiii pactBop (0.05 M, pH
7.4). InnuTenbHOCTD U YCIOBUS peakuuu: 24 4, 60°C.
Bce BemecTBa pactBopsiii B DMSO (koHeuHast KOH-
neHtpauus — 3%). B ucciaenyembie oOpasiibl 100aB-
JISUIM U3y4YaeMbI€ BEIIeCTBAa B KOHEYHOM KOHLIEHTpa-
uun 1000 MxM, pactBopenHbie B 99% DMSO (xo-
HeJHasi KOHIIEHTPAIKs B peaKIIMOHHOM cpene 3%), B
KOHTPOJIbHEIE 00pa3libl AOOABJISIIM COOTBETCTBYIO-
muii 00beM pactBopuTelsa. Ilocie mpoTeKaHus pe-
aKIMu OeJIoK OcaXIalu TMPH MOMOIIU TPUXIOPYK-
cycHoit kucioThl (10% B KOHEUHOII peaKIIMOHHOMN
cpene Ipu OCaXASHUN), U HEHTPU(MYTMPOBAHUS ITPU
15000 06./MuH. (4 muH, 4°C). CynepHaTaHT ynaisi-
JIM, ocagoK oTMbIBaiau ¢ochaTHbIM Oy(PEepHBIM pac-
TBOpOoM. IToBTOpHOE pacTBOpEeHME IIPOBOIMIIN B POC-
datHom OydepHom pactBope (0.05 M, pH 10.5).
CrekTp BO30YXIEHUS/UCITyCKAHUSI IETEKTUPYEMBIX
KIII" (370/440 HM COOTBETCTBEHHO) pacCMaTpUBaET-
¢Sl KaK Auana3oH JIJIMH BOJH (JIyopecleHIINMT, XapaK-
tepHblil 1i1st mHorux KIII [20]. B kauecTBe Beuie-
CTBa CpaBHEHMS MCIIOJb30BaIU M3BECTHBIM WHIU-
outop HedepMEeHTAaTUBHOTO TJIMKO3UJIMPOBAHUS —
aMuHOTyaHuAIVH |[21]. AHTUITTUKUPYIONIIYIO AaKTUB-
HOCTh PACCUUTBHIBAIM I10 OTHOILIEHUIO K II0Ka3aTeIIo
dyopecleHIMU KOHTPOJbHBIX 00pa3uoB. Beruuc-
JISUIM OTHOCUTEJIbHBIN MoKa3aTellb (hJIyopecleHINNU
C Y4eTOM XOJOCTBIX TTpo0 BSA, mpomHKyOupoBaH-
HBIX C COeIMHEHUSIMU B OTCYTCTBUM MHAYKTOpPA [JIU-
kupoBaHus. Mcrionb3oBaau popMyiy:

Fly — 1O(IgIO(Exp)—lgIO(blank)),
rae Fly — oTHocUTeNbHEL IT0Ka3aTeab (hJIyopeclieH-
uu, 1g 10(Exp) u Ig10(blank) — dakTnyeckue ypoB-
HU (payopecleHIMU 00pa3LoB, coaepXKallux UHAYK-
TOp TJIMKMPOBAHMUS, U COOTBETCTBYIOIIUX UM IIPOO,
He coaepxKallux TaKOBOIA.

BeJIM4rHbBI OTHOCUTENTBHBIX KO3 (UITNEHTOB (ITy-
OPECLIEHLINNA KOHTPOJIBHBIX U OIBITHBIX MPOO CpaB-
HUBAJIA CTATUCTUYECKU. JIJ151 KOJIMYECTBEHHOTO TTPEI-
CTaBJIEHUS YPOBHS IIPOSBIEHHON aKTUBHOCTH OTIpe-
LEJIAIU IoKasareib A %:

A% = (1 - Fly (exp)/Fly (contr)).
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PesynbTaThl OLIECHKN GMOJIOTMYECKOIl aKTMBHOCTU
poaHaan3upoBaHbl ¢ mpuMeHeHrneM ANOVA, 1mocT-
tecT Tyke, mpu ypoBHe 3HauuMocTu p < 0.05 u ycio-
BUM COOIIONEHUSI HOPMAJIBHOCTU pacIipele/ieHUsT 1
paBeHCTBa IUCHEPCU MOATPYIII BBEIOOPOK, KOppe-
JIIIMOHHBIN aHaINU3 IIPOBEACH C IPUMEHEHUEM KpH-
tepust CrimpMeHa, npu ypoBHe 3HauumocTu p < 0.05
(GraphPad Prism 7.0).

OKCITEPUMEHTAJIbHAA YACTb

Hdna n3ydaeMoro BHIa aKTUBHOCTH C TTOMOIIBIO
moxmyns Statistica Neural Networks [22] mporpaMMBbI
Statistica 12 ObUTM TOCTPOEHBI OMHAPHEBIE KJ1acCUM-
KaIlMOHHBIE MOJIEJIH, CBSI3BIBAIOIINE TPATAIIN YPOBHS
aKTUBHOCTH “BBICOKAST” WJIM “HM3Kasl” ¢ KBAHTOBO-XM-
MHYECKUMH TTapaMeTpaMU UCCIeIYeMbIX COCTMHEHUIA.
B HacTosi1ieM ucciaenoBaHuU 11e1€Boi Obl1a apXUTeK-
Typa CeTH B BHIE IBYXCJIOiftHOTO nmepientpoHa MLP
k-m-2, Tne: k — 91cito BXOTHBIX HEMPOHOB, T.€. KBAaHTO-
BO-XMMMYECKUX MapaMeTpoB (Eyymo, AEuomo-Lumos
AFEyoMmo); M — YUCIIO CKPBITBIX HEMPOHOB, yCTaHAB-
JIMBaeTcs mporpaMmoii ot 3 mo 5. B mporpamme Sta-
tistica mpu ITOCTPOEHUN MEPIEHTPOHHBIX CeTeil IS
CKPBITOTO M BBIXOTHOTO CJIOEB WCHOJB3YIOTCS IISATH
HanboJIee pacIpoCTpaHEHHBIX aKTHBAIIMOHHBIX (DYHK-
muii Identity, Logictic, Tanh, Exponential, Sine [22],
TIOTTAPHBII TTepebGop KOTOPHIX OCYIIECTBIISIETCST TTPO-
rpammoii. O0yyeHue HeiipoceTeil B mporpaMMme Sta-
tistica TIPOBOAUTCS ¢ MCITOJBL30BAHUEM aJTOPUTMA
00paTHOTO pacIpoCTpaHeHMs OoIMOoK. Pa3mep 00y-
Yaroleii/TeCTOBOM,/BaIMIALIMOHHON BBEIOOPOK yCTa-
HaBJIMBAJICA C WCIIOJb30BAaHUEM TeHepaTopa CITyJaii-
HBIX uKcell, B cooTHomeHuu 60/20/20% cooTBETCTBEH-
HO OT pa3Mepa NUCXOTHOM BEIOOPKH. DTO 0OecTieYnBaeT
cobmonaeHne TpeOOBaHUS O COOTHOIICHUH pa3Mepa
BBIOOPKM M YMCJIa BXOIHBIX HeiipoHOB. B Heilipoce-
TeBOM MOIEIUPOBAHUN CUMTACTCS, YTO Ha KaXKIbIi
BXOITHOI HEMPOH TOJIKHO IMMPUXOAUTHCS 2 Un Gosee
HaOmoneHus. Yucmo ceTeit I 06ydeHsT COCTaBIIS-
J10 2000, a 91CciIo JIy9IIrX aBTOMAaTUYEeCKHU OTOMpae-
Mbix cereit — 100. ITocne okoHYaHUsT OOy4YeHUSI, U3
100 oTOOpaHHBIX IIPOrpaMMOI JIYYIINX HelpoceTeid
IO COBOKYITHOCTHU XapaKTEePUCTUK TOYHOCTU 0oOyde-
HUSI/TECTUPOBAaHMsI/Baugallii BpyYHYIO OTOMpain
HanboJiee BaJTUIHBIC.

OOHJOBASA IMMOAJAEPXKKA

buonornyeckue mcciienoBaHus, CKPUHUHT in silico u
IMOCTPOEHUE TIPOTHO3HOW MOJEU BBIMTOJHEHBI MPU Du-
HAHCOBON Tomaepxke rpaHta Ilpesumenra P® MK-
1887.2020.7. XuMn4eCKHNI CUHTE3 U OIIpeIeICHUE CTPOe-
HUSI CTPYKTYP BBITTOJIHEHBI TIPU (DUHAHCOBO MOIIEPKKE
MuHucTepcTBa HayKM M BbIcliero obpasoBaHus Poc-
cuiickoit @emepanuu, mpoekr Ne FEUZ-2020-0058
(H687.42b.223/20).
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COBJIIOJEHUE OTUYECKMNX CTAHIAPTOB

Hacrosiiias cratbs He COOepXUT KaKUX-JIM00 MCCIIe-
IIOBaHUI C yJ4aCTHEM JIIOACH WJI KMBOTHBIX B KayeCcTBE
OOBEKTOB UCCIIENOBAHUIA.

KOH®JIMUKT MHTEPECOB

ABTODHI 3asIBJISIIOT 00 OTCYTCTBUU KOHMJIUKTA UHTE-
pecos.
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Prediction of Chemical Compounds’ Antiglycation Activity
by the Frontier Molecular Orbitals’ Energies Determination
on the Example of Azolotriazine Derivatives Investigation

R. A. Litvinov*-#, R. A. Drokin**, D. D. Shamshina*,
M. Yu. Kalenova*, L. E. Usmianova*, E. A. Muraveva*, P. M. Vasiliev*,
E. K. Voinkov**, E. N. Ulomskiy**, A. A. Spasov*, and V. L. Rusinov**
#Phone: +7(902) 361-87-70; e-mail: litvinov.volggmu@mail.ru
*Volgograd State Medical University, pl. Pavshikh Bortsov 1, Volgograd, 400131 Russia
**Ural Federal University named after the First President of Russia B.N. Yeltsin, ul. Mira 19, FEkaterinburg, 620002 Russia

Protein glycation and formation of advanced glycation end products (AGEs) play an important role in the
pathogenesis of diabetes mellitus (DM) complications, neurodegenerations and age-related diseases. Predic-
tion model for antiglycation activity can reduce costs and increase productivity and quality of screening in-
vestigations. Azolo[5,1-c][1,2,4]triazines and azolo[1,5-a]pyrimidines are well known biologically active
compounds, which additionally have antiglycation properties. Hence, a number of 4-hydroxy-4H-azolo-1,4-
dihydro [5,1-s]-1,2,4-triazines were selected for the prediction model creating. It has been established that
azolotriazine derivatives have an anti-glycation effect, inhibiting a glycation of bovine serum albumin (BSA)
by glucose with equal or greater activity than aminoguanidine. The activity range at 1000 uM concentration
for variously substituted derivatives is 23.0—71.6% (30.3 = 1.2% for aminoguanidine). The highest activity
is detected for (4-hydroxy-4H-3-cyano-triazolo-1,4-dihydro[5,1-s]-1,2,4-triazines). The levels of antigly-
cation activity for the compounds (excluding aminoguanidine) correlate with the magnitude of the values
of difference between HOMO and LUMO energies (A yomo-Lumo), (HOMO — highest occupied molec-
ular orbital, LUMO — lowest unoccupied molecular orbital), established by PM3 semi-empirical method.
Using the method of artificial neural network modeling, a mathematical model for describing the depen-
dence of antiglycation activity on the calculated energies is obtained. It has been established that the E; ;0
and A gomo-Lumo) energies have the largest contribution to the activity. The model can be used for the pre-

diction of antiglycation activity.

Keywords: glycation, azolotriazines, frontier molecular orbital, HOMO, LUMO, azoloazines, triazines
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