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AHTUOKCUAAHTHASA AKTUBHOCTb NMUPUANITTUAPA3OHOB
APOMATUYECKUX AJIbAETNA0B

B. B. BuHorpagos’, A. H. Hukonaesckmii’, E. U. Xmxan"

Onpe,qeneHbl KMHeTn4eckne napametpbl aHTI/IpaD,VIKaJ']bHOVI aKTUBHOCTW NPOWU3BOAHbLIX Npuannrnapaso-
HOB apomMaTtunyeckunx anbaernaoBs xeMmnioMmMHeECUEeHTHbIM MeTo40M Mo peakunn ¢ nepokcunaHbIMU paguka-
namMmu npu MHULUNMPOBAHHOM OKUCIEHUN 3TI/IJ168H3OJ'Ia. BblﬂBJ’leHO, 4YTO BBeaeHune OH—prﬂﬂbI B Monekyny
rmapasoHa npuBOAMUT K YBEMUYEHUIO 3HAYEHME CTEXMOMETPUYECKOTO KoadhdmumeHTa nHrmbuposaHus. Uay-
YeHbl 3aKOHOMEepPHOCTH I/IHFI/I6I/IpyPOUJ,eFO ,D,GIZCTBI/IH AHTUOKCMOAHTOB B reTeporeHHbIX cucrtemax: npmn nHu-
LUMMPOBaAHHOM OKWUCIEHUM aMyrbCcun 3TUnbeH3ona, a Takke aucrnepcun docdatnannxonuHa kak BOgHO-
NUNUAHON Moaenw.

KnioyeBble crnoBa: NMpUaMIrMapa3oH, aHTUOKCMAAHT, KOHCTaHTa CKOPOCTU, CTEXMOMETPUYECKUI KOID-
PULMEHT MHIMOMPOBaHWS, NEPUOS UHAYKLIMK, OKUCNEHNE B 3MYIbCUU, aKTUBHbIE (DOPMbI KUCIIOPOAA.

[Ipobnema 3amMTHl MHIAMBUIYAIBHBIX BENIECTB W MaTepPHajOB HA UX OCHOBE OT HEXeNaTelbHBIX
OKHCITUTENBHBIX MPOLIECCOB, MPOTEKAIOIINX C yJacTHEM KHCIIOpOJa BO3/AyXa OCTAeTCsl aKTyaJIbHOM.
AHanm3 uccieoBaHUi B TOM 00NacTH MOKa3all, YTO COUYETaHHE B OJHOW MOJICKYJIC aHTHOKCHUJIAHTa
(AO) onHOBpEMEHHO HECKOJIBKO Pa3IUYHBIX IO CTPOCHHUIO M XUMUUYCCKUM CBOMCTBAM PEAKITMOHHBIX
TPYIIT MOXET MPUBECTH K CO3JJAHHIO HOBBIX aHTHOKCHUIAHTOB, 00JaIAI0MINX KOMILUIEKCOM HEOOXO/u-
MBIX TIOJIC3HBIX CBOMCTB M MPOSIBJISIONIUX OMOJIOIMYECKYI0 aKTMBHOCTH [1,2]. ['uapa3oHBI HUCIIONB3Y-
IOTCSI KaK JIEKapCTBEHHBIE Mperapartel, HanpuMmep QruBazuj, — 3Q(EeKTHBHOES CPEACTBO JIJISl JICUCHUS
TyOepKkyIne3a. Baxkuelinel XapakTepuCTHKONH OMOJOrHYECKOH aKTHBHOCTH JIEKAPCTBEHHBIX Iperapa-
TOB SIBJIsIETCA MX 3(P(PEKTHBHOCTh B KAUECTBE aHTUOKCHIAHTOB. OKHCIUTENBHBIN CTPECC UIPAET KITIO-
YEBYIO POJIb B [TATOTCHE3E CTAPEHUS U IMHPOKOTO CIIEKTPa CePIeYHO-COCYIUCThIX 3a0oseBanuit [3,4].
[MosTOMY MCHONB30BaHNE aHTHOKCHIAHTOB JJISl TEPAITHU U MPOPHUIAKTHKH TpoIecca CTapeHus U cep-
JIEYHBIX 3a00JIEBaHUH BBITJISIUT BIIOJHE OMPABIaHHBIM.

Henp paboTsl — n3ydeHune antupaankanbaoil (APA) u antnokcuaantHoi (AOA) akTHBHOCTH ITPO-
W3BOJIHBIX THPHUIWITHIPA30HOB apOMATHUECKUX JIBJCTUIOB MPH KUAKOPA3HOM OKHCIEHHH 3THII-
oenzona (3TH) 1 MoenbHBIX BOAHOOPTAHUYCSCKUX CHCTEM.

3KCI'IepVIMeHTaJ1bHa9I 4acTb

HccnemyeMblie MUPUIMITHIPA30HBI CHHTE3UPOBAHEI B OTJIEJIE XUMHH OHOJIOTHYECKHAKTUBHBIX CO-
enuHeHndt MHctuTyTa QU3HKo-oprannveckoi Xxumud u yriaexumun uMm. JL.M. JluteBuaenko HAH Vk-
pauHBbl, CTPYKTYpHBIE (hOPMYITBI KOTOPBIX IPUBENCHBI B Tadmuie 1 u 2.

D¢ dexTHBHOCT, HHTHOUTOPOB TIpH kuKodasHoM okucieHnn DTH MHUIMUPOBAaHHOM TepMHUYe-
CKUM pacmagoM azoauu3odyruponutpuia (AVBH), uccinenoBanu mpu moMoONM XeMUIIOMUHECIICHT-
HOW YCTaHOBKH ¢ (DOTODJIEKTPOHHBIM YyMHOKHTeNeM DY -38, B NPpUCYTCTBUU aKTHBATOPa CBEUCHHS —
9,10-mubpomanTtpariera. APA akTHBHOCTh KONMYECTBEHHO XapaKTEPU30BAIM KOHCTAHTOH CKOPOCTH
B3aMMOJICUCTBHS MccienyemMbix coenuHennii ¢ RO, paamkanamu okuchsromerocs cyocrpata (ky) u
CTEXHOMETPUIECKAM KO3 PHUIMEHTOM HHTHOUpoBaHus (f — 4mcIino 1erneil, 0OphIBAIONIMXCS Ha OXHOH
MoJieKyJie UHruouTopa). B kauectBe mapamerpa AOA HCIOIB30BAJIM OTHOIICHUE MTEPHOAA UHIYKIHH
(T) HAKOTUIEHUS TIEPOKCHJIOB B MIPUCYTCTBHU J0OABOK HHTHUOUTOPOB U B UX OTCYTCTBHU (Tp).

UccnenoBanne AOA akTUBHOCTH MPOU3BOAHBIX MUPUIMITHAPA30HOB B YCIOBUAX aBTOOKHCIEHUS
OTB npoBoaMIIN B CTEKIISIHHOM peakTope 6apOoTakHOTO THIIA ¢ MPOAYBKOW Bo3myxa mpu 393 K.

Ounctky OTB ocymiecTBIsiM Mo CTaHAAPTHON MeToAuke [5] ¢ MOMOIIbI0 CepHOM KHCIOTHI C
JanbHeleil mpoMbIBKOM u neperonkoii, AUBH mepexpucTanan3oBsiBail U3 METaHONA W CYIIWIH
I0JT BAKYYMOM.

*® « v
,ZZOHG‘L{KMM HAYUOHANbHbIU YHUBEpCUmMEm

© B. B. Bunorpanos, A. H. Hukonaesckuii, E. Y. Xuxan, 2013
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Ta6auna 1. AurupaaukansHas (ks ; f) n aHTHOKCHAAHTHAS (T) aKTHBHOCTh, 3HAYEHUSI PACCUUTAHHBIX SHEPTUi
N-H cBszeii (Dn.gp), O-H cBszeii (Do.y) nupuaunruapazonos, npu nauimupoanioM AVBH u aBToOKHCICHUH

TB.
9Tb T, 4ac
’ Dxw » Do ,
Ne dopmyna (aBTO-
f K5, n/(Moms ¢) oKHCTeHHE) k/[x/Monb k/[x/Moinb
| g () | 10| @2201y10° 17.0 262.8 —
Y (} N= @ 1.6 (6.6+0.3)10° _ 2575 _
CH,
2 (}HNSQOH 15 | (5203)10° 76 261.9 307.0
CH,
CH,
3 Q N= QH 1.6 (3.5£0.2)10° 20.5 283.4 308.7
CH,
C(CH,),
4 chQOH 2.0 (3.1£0.2)-10" 70.,0 — 294.8
C(CH,),

Jnst vccenoBaHusl MHTHOUPYIOIIEro JEHCTBUS MUPHIMITHPA30HOB B I'€TEPOTEHHBIX CHCTEMax
WCIIOJIb30BaHbl CTaOMIM3UpoBaHHbIe noaemmicyiabparom Hatpus (JACNa) MonenbHBIE CHCTEMBI:
smynbeust npsmoro thna OTh:eoxa (1:3) u mucnepeust pochornaunxonuna (OX) B Boge. cnons-
syembiii @X — mpezacrasisier coboii (apmaneBTruyeckuid npenapat “Jlemutun” (“@apmernkc” Kana-
71a), TIONYYEHHBIH 3KCTpaKiuel u3 cou. Jucmepcuio roTOBHIIM NMPH MOMOIIHM yJIbTPa3BYKOBOIl ycTa-
HOoBKH Y3/IH-A, 4TO 1M0O3BOISET JOCTUYL OMHOPOIHOCTH cucTeMbl. OKUCICHIE IMYILCUN TPOBOINAIN
B CTEKJIISIHHOM peakTope 0apOOTa)KHOTO THIIA C MPOAYBKOH BO3/yXa, 32 XOJOM IpOIlecca CIEANIH 110
KMHETUKE HAKOTIJICHUSI TIEPOKCUIHBIX COSTUHEHHH ¢ MpUMEHEHHEeM HOOMETPHUECKOro METO/1a.

Ta6auna 2. [Tapamerpst AOA akTUBHOCTH, pacCuyMTaHHbIE KO3 UITHEHTHI TUITO(UIEHOCTH THPHIMITHIPA30-
HoB nipu nHuuupoBanHoM AMBH oxucnenun smynscun 9T : HyO (1:3) u Bognoi aucniepcun OX.

InH dopmyna /T, ICs logP
ETB:Bona dX:Bona MOJIB/J
CH3
1 = B 478 426 7.6:10° 3.2
\ ) NN=C OH
N
CH,
CH3
2 = 2.95 6.13 1.2:107 2.8
\ /7 NN=C OH
N
CH,
C(CH3)3
3 4.86 3.21 3.5:107 53
H,C OH
C(CH3)3

06¢cy)xaeHune pesysibTaToB

JHanHas pabota sBISETCS MPOIOHKCHUEM HAavaThIX paHee HCCIICIOBAaHMM MO TOUCKY 3P PEKTUBHBIX
WHTUOMTOPOB B psiay ruapa3oHoB [6]. HMccnenoBana AQOA cliefylomuX COCIUHEHWH: 3-
MUAPHIWITHAPA30H-3,5-TMMETHII-4-TUPOKCUOCH3AIbACTUAA | 2-IIUPUIITHIPA30H-3,5-TuMeTrI-4-
THJIPOKCHOCH3aIbIerHa, YPPEKTUBHOCTh KOTOPHIX CpaBHUBAJACH C JICHCTBHEM aHTHOKCHIAHTA 3,5-
aatper-Oytuin-4-merundenona (nonona). Mccnemyemble THAPa30HBl UMEIOT HECKOIBKO BEPOSITHBIX
PCaKIIMOHHBIX IIEHTPOB B3auMoneicTBus ¢ RO, paaukamamu: NH-rpynna rugpa3oHoBoro ¢pparMeHTa
(1) u OH-rpymma B albAeTHAHOMN YaCTH MOJIEKYIHI (2):
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CH,

(1) :
— N—N=C OH + ROOH
CH, \—7 H 00
_ . CH
\ /) NTN=C OH + RO, — 8
N H H CH,

——Q  )N-N=G O+ ROOH
N

CH,

N3BectHO, uTO XeMumomuHecteHuus (XJI) — sBieHre, OCHOBAaHHOE Ha BOSHMKHOBEHHUH CBEUCHUS
(Io) B akTax peKOMOMHAIMH [TEPOKCUPATUKAIOB B IIPOIIECCAX OKUCICHUS OPraHMYECKUX BEIISCTB [5].

. . k

RO>+ RO, —*—>[ROOOR]—->R=0"—>R=0+hv
OKcIlepeMEHTaIbHO YCTAHOBJICHO, YTO BBeleHUe B nHuImupoBanHoe AVIBH okwucienue sTrinOeH-
soma (RH) uccrnenyemMbIx aHTHOKCHIAHTOB CHIDKAeT KOHIGHTparuio RO, paaukajioB, 4TO CHIKAET

CKOPOCTh JAUCIPONOPIUOHUpOBaHus RO, ¥ MPUBOJUT K CHIKEHHIO MHTEHCHBHOCTH XEMHITIOMHHUC-
nentHoro ceedenus (I). Kpusbie narnoupoBanmst okuciaenuss RH

0,00 1
0 300 600 t, cex

Pucynok 1. Kunernueckue KpuBble U3BMEHEHUS! OTHOCUTENLHOW HHTEHCUBHOCTH XJI MPU MHULIMUPOBAHHOM
AWBH oxucnenuu OTB B mpucyTcTBUM 2-MUPUAWITAAPA30HA-4-THIPOKCH-3,5-TuMeTIIOeH3apaeruaa; T =
343 K, [AMBH] = 1:107 mons-1r™", [InH] moms-1™ : 1 — 1107 mome-ar™'; 2 — 5-10° momp-or™".

(v; = const) UMeIOT S-00pa3HBIN XapakTep, M0 Mepe pacXoJ0BaHUsI aHTHOKCHIAHTA BOCCTAHABIIMBACT-
sl IPeKHUN ypOBEHb XeMumoMuHecieHIun (puc. 1). C yBenmndeHneM KOHIIEHTPAIli aHTHOKCHIaHTa
s deKT ycunupaercs. AHAIOTUYHbIE 3aKOHOMEPHOCTH HAOMIONAIOTCS M JUISL APYTUX HUCCIIETOBAHHBIX
ruipa3oHoB (Tadn. 1). COOTBETCTBEHHO MUPUAMITHAPA30HBI B3AUMOICHCTBYIOT C MEpOKCHpaanKaa-
MU (C KOHCTaHTOM CKOPOCTH k7) OKHCsitolerocs cyocrpara RH mo peakiuu:

RO, + InH —— ROOH + In’

KoHcTaHTBI CKOPOCTH peakliu THAPa30HOoB ¢ mepokcupaankanamu DTH paccuuTaHsl O KOHIIEH-
TpanuoHHBIM 3aBrcuMocTsIM Iy/] ¢ ucrons3oBannem ypaBHeHI/IH [7]:

IO =1+1,]1—L—[InH]

\/7

CTexroOMEeTPUIECKUN KO3(PHUIIMSHT HHTHOMPOBaHMS ONPEACIsUN 10 hopMmyiie:
I= ™w,
[InH]

TJe T — MepUuod UHIYKIIUU OKUCICHHS, onpeneneHusiid u3 XJI kpuBbix (puc. 1), W; — cKopocTh UHU-
LIUUPOBAHUS Mpoliecca. PaccunTanHbIe BETMYMHBI UCCIICAOBAHMS IPEACTaBICHBI B Ta0nuie 1.
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AHanu3 TONMYyYEHHBIX JaHHBIX MTO3BOJISET CHIENATh BHIBOJ O TOM, YTO 3aMeHa (PeHMIIa Ha TIHPHIII B
MoJieKye Tuapasona (coen. 1 u 2’ Tabi. 1) IPUBOANT K CHUKCHUIO HA TIOPSIJIOK BETMYMHBI KOHCTAHTHI
k7 (¢ 10° 10 10° m*momp™-¢™), HO TIpH 9TOM HAGMIOKACTCS BO3PACTAHHE 3HAYCHUS CTEXHOMETPUUYCCKOTO
koo dunmenra uarubuposanus f ¢ 1 mgo 1,6. IlomoxkeHne a3oTa B MUPHUIMHOBOM KOJBIE TaK Ke
Biusier Ha nmapameTpbl APA mupuaunruapasonos. Tak coequHeHne 3 M0 CpaBHEHHIO C COeIMHEHHEM
2 (tabm. 1) mMeeT MEHbBIIYIO DIIEKTPOHHYIO MJIOTHOCTh Ha peakiroHHoM HeHtpe (NH-rpymmna) mnz-3a
Oolee CHIIBHOTO OTPHIIATENFHOTO WHAYKIIMOHHOTO 3 eKkTa MUPHUIMHOBOTO KOJbIIa, B KOTOPOM aToM
a30Ta HAXOJUTCS B 0L — MOJOKCHUH K 3aMECTHTEITIO, YTO M 00YCIIaBIMBACT HEKOTOPYIO pa3HUILy B Be-
JUYUHAX KOHCTAHT K; 9THX coelMHEHMHA. XapaKkTep U3MEHEHHs CTEXHOMETPHUYECKOro KodQuimenTa
MHIMOWPOBAHUs, BEPOITHO, 3aBUCUT OT MEXaHM3Ma OOpbIBa 1ieneii Ha naruodutope [8]. Tak B mporec-
ce nHuIHpoBaHHoro okucienns DTh coequnenue 1 (tabn. 1) uMeer 3HadeHUe f=1, 4TO MOXKET CBU-
JIeTeIbCTBOBATh O HAJMYMU BJIEMEHTAPHBIX PEAKIU IUCTIPONIOPIHUOHUPOBAHUS THUAPA3OHUIBHBIX
panukanoB (In). Beenenne sxkpaHpOBaHHON aTKWILHBIME TPYNTIAMH THIPOKCUIIBHOW TPYIIIBI B MO-
JIEKYJbI MHPHIMITAIPA30HOB MIPUBOIUT K YBEIMUCHHIO BEIMYHMHBI f, YTO MOXET OBITH 0OYCIOBICHO
BOCCTaHOBJICHHEM PEAKIIMOHHOTO IIEHTPAa MOJEKYJbl aHTHOKCHJAHTA B MpollecCe WHTHOMPOBAHHOTO
okuciuuust OTh mo oumonekymnsapuoit peakuuu ¢ OH-rpymmoi:

CH, CH, CH, CH,
N—=N=C OH + N—N=C H=—= N—N= H + N—-N=C o’
Q H < 2 QH A < 2 o QH g < 2 ° QH A ( 2
N N N
CH, CH, CH, CH,

Oco0eHHOCThI0 HE WHHUIMHPOBAHHOIO IIEMTHOTO BBIPOKICHHO-PA3BETBIEHHOrO Ipoliecca, mpoTe-
KaloIIero Mpu BBICOKOTEMITEpaTypHOM OKuciieHuH dTuiben3ona (RH) m npyrux opranmueckux Be-
IIIECTB, SBIAETCS aBTOYCKOpPEHHOE MporekaHue peakiuu [9;10]. Takoit xom mpoiiecca 00yCIOBJICH
HHU3KOW HAaYaJIbHOM CKOPOCTHIO 3apOXkKIAEHUA 1IeNel U aBTOMHUIIMUPOBAHUEM 3a CUET paclaja Ha pa-
JIMKAITBI 00Pa3YIOIIUXCS MPH OKUCICHUH THAPONIEPOKCUTIOB.

ROOH —5— RO +OH
[Mupuaunruapa3zonsl KATHOUPYIOT xuaKopazHoe okucinenne ITH, HO uX 3dPeKTHBHOCTH 3HAYH-
TENFHO HIKE 110 CPABHEHUIO C HOHOJIOM (PHUC. 2) KOTOPBIA yCTymaeT UM 10 3G (EKTUBHOCTH UHTUOH-
poBaHus uHULIUKpoBaHHOTO OKUcieHus DTh (tabmn. 1). 1o Mo BUANMOMY CBSI3aHHO C BIIHMSIHUEM pe-
aKUIWH aHTHOKCHAAHTOB C MOJEKYJISIPHBIMU OKHCIUTEIIMH TaKUMH KaK KHCIOPOJ M THIPOIEPOKCHIBI
MPUBOIAIIMX K UX HEMIPOAYKTUBHOMY PacXo0BaHHIO.

4 —

W

[ROOH] 1 O'Monb
— b

0 500 1000 1500 t, MuH

Pucynok 2. Kunetnueckue KpuBbie HAKOIUICHHS THIpornepokcuaa npu okucieanu T 6e3 (0) u B mpucyrct-
Bun [AO] = 5:10* monb-1™": 2 — coemuenne 2; 3 — coemuenue 3; 4 — coemmuenue 4. T = 393K. Homepa coenu-
HEHUI COOTBETCTBYIOT Tadmuue 1.

Bbu10o mpoBeneHO HMCCaenoBaHUE B3aMMOACHCTBUS MUPHUAMITHIPA30HOB C THAPOIIEPOKCHUIOM KY-
muia (I'TIK) mpu 393 K, B peaktope GapOoraxkHoro tuna. CoeauHenue 1, B OTIIMYMHM OT COSTUHCHUS
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2 B3aumonericteyet ¢ ['TIK BeposTHO ¢ 00pa3oBaHHEM paaMKaioB (puc. 3), YTO U 00yCIaBIUBACT €ro
MeHbIyio AO akTUBHOCTH B YCIIOBHX aBTookucinenud DTh mo npennonaraemoii cxeme:

InH + ROOH —* In* + RO* + H,0

KBaHTOBO-XMMHYECKHE pacueThl IPOBOAWINCH B MpHOIMkeHHH AM1 ¢ HCIIONb30BaHUEM ITaKeTa
Hyper Chem. J{nst Bcex pacCUMTaHHBIX CTPYKTYP MPOU3BOIMIACH ONITUMHU3AINS TE€OMETPUH 110 BCEM
HE3aBUCHMBIM ITEPEMEHHBIM, CUCTEMBI C OTKPBITBIME 3JICKTPOHHBIMHE 000JIOUKAMHU PaCCUUTHIBAINCH B
npuOJIMKeHNH HeorpaHnueHHoro Meroja Xantpu-®oka. Dueprun N-H u O-H cpsizeit (Dx.y) paccuu-
THIBAJIMCH TI0 YPaBHEHHIO:

Dy ,=AH .+AH, .—-AH,,,
rne AH [ye ~ CTAHJAPTHAS SHTATIBITHS 0o0pa3oBaHMs paarKaga HHIHOUTOpA;
AH - CTaHJapTHAs SHTAIBITHA 00pa30BaHMUs paJrKaia BOIOPOA;

H.

AH InH — CTaHAapTHAs SHTAIbNHSA 00PA30BAHMS MOJIEKYJIBI;

_ 25 0

s I

g 2 2

215
(\E b

g 1

0.5 1

=)

0
0 100 200t, MuH

Pucynok 3. Bzaumoneiicteue mupuamiruapazonos ¢ I'TIK B ximop6enzone 6e3 (0) u B mpucyrcteun AO: 1 —
coemuuenne 1,2 — coemmuenue 2. [InH] = 1-107 mone-™', T=393 K. Homepa coeMHEHH I COOTBETCTBYIOT Tal-
nmue 2.

CpaBuuBast Dny M Doy HccenyeMbIX TUPHIUITHAPA30HOB (Tabi. 1) MOXKHO cenaTh BBIBOI O
ToM, uTo N-H CBS3b sIBIIsieTcs MeHee IPOYHOM, a 3HaYUT OoJiee peaKIMOHHO-CIIOCOOHOH M0 OTHOIIIe-
HUIO K TIepokcupaaukaiy. [loaromy nepoodepentoit Bkian 8 AOA ruipa3oHOB THIIPOKCHOCH3aIIb Ie-
runoB BHOcUT NH-rpynma ruzapasoHoBoro ¢parmenta. Tak coemwHenune 3 mmeeT npodHocTh N-H
cBsi3u Bhie Ha 21,5 kJx/Momb (Tabi. 1) B OTIMYUM OT COSTUHEHHMSI 2, YTO C OJHON CTOPOHBI IIPHUBO-
JIAT K HEKOTOPOMY CHIDKEHHIO KOHCTAaHTHI k7, HO TIPH 3TOM yBeNnu4MBaeTcs ycroinuuBoctb AO K Jeid-
CTBHIO MOJICKYJISIPHBIX OKHCIIHTEICH.

[Mupuaunruapa3oHsl MoKa3ail BEICOKYI0 APA 1Mo OTHOIIEHHIO K aKTUBHBIM ()OpMaM KHCIOpOJa
(tabn. 2), a umenno HO panukanam B cucreme H,O, + Fe*™ B NPHCYTCTBUM yCHIINTENS CBEYCHHUS JTHO-
MuHoja. DddekruBHocTh AO xapakTepusoBanu napamerpoM ICso — koHueHTpaus AO mpu KOTOPOit
ne3aktuBupyercs 50% oOpa3yroInuxcs B CUCTEME paauKkajioB. Tak coenuHeHure 1 uMeeT Hanbobliee
3Hadyenue napamerpa ICsy, KoTopoe Ha MOPSIIOK BBHIIIE YeM Y HOHOIIA.

Nzyuena AOA mpou3BOAHBIX MUPHIMITHIAPA3OHOB B crabmimsupoBanHor JICNa MonenbHOI
amynscun DTh:Bona, okucinenue koropoit mauuuposanu AVMBH (puc. 4). U3 pucyHka BHAHO, 4TO
coequHenrne 1 umeer Gomnbinyto AOA HEXeNMn cCoequHEHHE 2 B JaHHOW MOJCIBHOM CHUCTEME, NpH
ONMM3KMX 3HAYeHMs mapamerpoB f U k7, 3T0 MOXkeT OBITH CBSI3aHHBI C pacrpeelieHneM HHTHONTOPOB
MeKAy (a3zamMu BOAHO-OPTaHUYECKOHW CHCTEMBI, KOTOPOE 3aBHCHUT OT JUMOQPHILHOCTH COSIUHEHUH.
st 00BSICHEHUSI TIOJIYUYEHHBIX PE3yJabTaToB, C MOMOIIBI0 mporpamMMHoro obecredeHust ACD Labs
OBLTH TEOPETUYECKH PACUUTAHHBI KOAPOUIMEHTH! TUnoduisHocTH coenuHennit (log P) u npexncras-
neHHbl B (Tabi. 2). M3 Tabauiel BUTHO, YTO MPH HAMYUH THAPOPOOHBIX 3aMECTUTENEH B MOJIEKYIIax
MAPHIMITHAPA30HOB YBEIMYMBAIOTCS 3HaYeHus log P, u Bo3pacTaer nepnoa MHAYKIUHU (T/T,). Y BEIH-
yeHue ymnopuibHocTH AO criocoOCTBYET MX OpUEHTAIMU B OpraHUYecKyIo (asy, TJe u IpoucXomuT
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okucienue ITH. Takum oOpa3oM, B rerepoda3HOM MPOLIECCE OKUCICHHUS CYIIECTBEHHOE BIMSHHUE Ha
AOA nmupuaunTuApa3oHoB 0Ka3bIBAIOT KOJIOMIHOXUMHYECKHE (PaKTOPBI.
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Pucynok 4. Kunernueckue KpuBble HAKOIUIEHUS THIPONIEPOKCHIOB Tipu nHUIMUpoBanHoM AVBH okucieHnn
smynscun Th: H,O (1:3) [AUBH]= 1-107 mons-1™'; [JICNa] = 0,5 Monb-1"'; T=343K; 6e3 (0) i B IpHCYTCTBUH
uHruouropoB 1 — coenunenue 1, 2 — coequnenue 2, 3 — coenunenue 3. Homepa coenMHEHH COOTBETCTBYIOT
Tabnuie 2.
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Pucynox 5. Kunernueckue KpuBble HaKOIUIEHUSI IEPEKUCHBIX COeqUHEHUH pu nHunuupoBanHoM AMBH oxuc-
nennu BoxHo# aucnepenn OX (2 mac. %). [AUBH] = 1107 mome-r™'; T = 333K; [InH] = 5-10"* momb-1";
[ACNa] = 2 mac. %; 6e3 (0) u B mpucyTCTBMU UHTHOUTOPB: 1 — coeaunenuel, 2 — coenuHenue 2, 3 — coeauHe-
nue 3. Homepa coeqriHeHH COOTBETCTBYIOT Tabuuiie 2.

[Mpu warnbupoBanun okucnenus aucnepcun OX maMnuupoBanHod AUBH mmpuamnrumpa3oHbt
MPOSBJISIOT MPAKTHYECKU BIBOEC OONBIIYIO 3 ()EKTUBHOCTD, Y€M HOHOI (PHC. 5). DTO BO3MOXKHO CBS-
3aHO C CYIIECTBOBAHHEM BEPOSTHOTO AILTEPHATHBHOIO MEXaHW3Ma WHTHOHMPYIOIIEro JACHCTBHS ITH-
PUAMITHAPA30HOB, HE CBSI3aHHOTO C aHTHUPATIUKAIbHON aKTHBHOCTHIO, HAIIPUMEP UX B3aUMOJIECHCTBU-
eM ¢ npoxykramu okucienus X (3mamuHaMu), Kotopbie camu 1o cede sBisitotes AO. Xapaxrep
nHTHOHpoBanus okucieans OX no cpaBaenuro ¢ amynscueit ITh : HyO menercs, Tak coenuHenue 2
MMeeT HauOonblui nepuo uHayKiuk. Habmonaercs oOpatHas 3aBucuMoctb AOA oT ko3duireH-
toB nunodunbHocTH AQO. Crucrema ®X : H,O npexacraBiser co6oi OMCIOWHYIO JTUIIOCOMHYO JAMCIIC-
pCHIO, B KOTOPOM BKJIAJ ITPOLIECCOB IPOTEKAIOIINX B IIPUIIOBEPXHOCTHBIX CJIOSX 3HAYUTEIBHO BBIIIE
yeMm B aMysbenn DTB. TakuM 00pa3om pasinuuus B IPUPOIE MOICIBHUX CHCTEM O0YCIIaBIIMBAIOT pa3-
HBIM MEXaHM3M JICHCTBUS HHIMOUTOPOB.

JintepaTtypa / References

1. Denisov E., Afanas’ev I. Oxidation and Antioxidants in Organic Chemistry and Biology. Boca
Raton, FL: Taylor & Francis, 2005.

2. Hioo6uenko O.U., Hukynuna B.B., Mapkor A.®. u ap.//Xum.-papm. xypH. 2006. T. 40. Ne 5.
C. 10.

3. Cheraskin E. Antioxidants in health and disease. ] Am Optom Assoc 1996; 67(1):50-57

58



B. B. Bunorpanos, A. H. Hukonaesckuii, E. U. Xwmwxkan

4, Bagchi D, Sen CK, Ray SD, Das DK, Bagchi M, Preuss HG, Vinson JA. Molecular mecha-
nisms of cardioprotection by a novel grape seed proanthocyanidin extract. Mutat Res 2003;
523-524:87-97

5. Opraunundeckue pactBopurenu / Baticoeprep A., [Ipockaysp 3., Punauk [.K., Tync 3. - M.:
NJI., 1958. - 385c.

6. A.H. Huxonaesckmii, O.I1. Kuaura, E.W. Xwmwxkan, ['.A. Tuxonosa, B.B. Bunorpagos, A.U.
Xwxkan // Kypn. ¢pu3. xum. 2012. T. 86. Ne 12. C. 1953-1957.

7. HInsamuatox B.A., Kapmyxun O.H., [ToctHukoB JI.M. u ap. XeMITIOMUHECIIECHTHBIE METOIBI
HCCIIeIOBAaHMS MEUICHHBIX XUMHUECKUX TporteccoB. M.: Hayka, 1966. 300c.

8. HenucoB E.T., Azatsn B.B. arubuposanue nenHsix peaknuid. YepHoromnoska: UXDOY PAH,
1979. 286 c.; Bacunbes P.®., Kpnuepa B.Jl., ®enoposa I'.®. u np. / Kunernka u karanms.
2010.T.51. Ne 4. C. 533

9. Omanyans H. M., [lenucos E. T., Maiizyc 3. K. LlenHbie peakiiuu OKHCIEHHS YTIIEBOAOPOA0B
B XuIKOH ¢aze. - M.: Hayka, 1965. - 270 c.

10. Kuoppe . I'. O HEKOTOPBIX OCOOEHHOCTSIX JCHCTBUS MHTHOMTOPOB B IIEMHBIX PEAKIUSIX C
BBIPOX/ICHHBIM Pa3BETBICHHEM IPH KBaJpaTHIHOM oOpbiBe nened / XKypH. dus. xumuu. -
1955. - T. 29, Ne7. - C. 1285-1291

Hocmynuna 6 peoakyuio 09 oxmsops 2013 2.

B. B. BuHorpagos, A. M. Hikonaescbkun, O. |. XmxaH. AHTMOKCHOAHTHA aKTMBHICTb NipMAMNTiApa3oHiB apoma-
TUMHUX anbaerigis.

BusHaueHi KiHeTUYHI napameTpy aHTUOKCUAAHTHOTHOT akTUBHOCTI NOXIAHWX NipUAUNTigpa3oHiB apoMaTny-
HUX anbAerigiB npu iHiuiioBaHOMY OKWUCNEHHi eTUNBeH30My XeMintoMiHECLEHTHUM MeToaoM. [ocnimkeHi
AHTMOKCUOAHTU MatoTb Ginblui 3HAYEHHS KOHCTaHT LUBMAOKOCTI peakuii 3 MepOoKCUINbHUMW pagukanamu kr y
NopiBHSHI 3 ioOHOMNMoOM. B yMoBax BMCOKOTEMNEPATYPHOrO aBTOOKUCIEHHS eTUNBeH30mny edekTUBHICTL J0-
CNiMHKEHUX  aHTUOKCMOAHTIB  3HWXKYeTbCA. BcraHoBneHo, wo  3-nipyavnrigpasox-3,5-aumeTnn-4-
riapokcmbeHsanbaeriay B3aeMogi€e 3 rigponepoKkCuaom Kyminy.

XeMinMiHECLLEHTHMM METOAOM MOKa3aHo, WO MNipuavnriapasoHn BUSBMSAIOTb BUCOKY aKTUBHICTb LLOAO
HO' pagukanis y BOAHOMY PO34mHi. BUBYEHO 3aKOHOMIPHOCTI iHriBYOYOT Ail nipuannriapasoHis B reteporeH-
HUX cnucteMax. BcTaHOBNEHO 3anexHiCTb aHTUOKMCIOBANbHOI aKTUBHOCTI TApa30oHiB Big 3HAYEHb NOKa3HU-
KiB nioginbHOCTI aHTUoKkcMaaHTiB. Mpu iHribyBaHHI iHILiOBaHOro OKMCneHHs aucnepcii pocaTnannxoniHy
nipuannriApasoHnN NPosiBNsATL NPaKTUYHO BABII 6inbLuy AOA Hix ioHoN.

Knro4yoBi cnoBa: nipyavnrigpasoH, aHTUMOKCUAAHT, CTEXiOMEeTPUYHMI KoadpilieHT iHribyBaHHS, nepioa iHAYKLT,
OKWUCINEHHS B €MYIbCil.

V. V. Vinogradov, A. N. Nicholas, E. |. Khigan. Antioxidant activity of piridilgidrazones aromatic aldehydes.

The kinetic parameters of anti-radical activity of piridilhidrazones aromatic aldehides in initiated oxidation of
ethylbenzene have been investigated from chemiluminescence method. The studied antioxidants have
considerably great values of constants of speed k7 in comparison with the ionol. In the conditions of autooxidation
of ethylbenzene the efficiency of the studied antioxidants a reduce.

It was found that 3-piridilgidrazon-3,5-dimetil-4- hydroxy benzaldehyde interacts with cumene hydroperoxide.
Regularities of inhibiting action of piridilhidrazones in heterogeneous systems are studied. Interaction of piridil-
hidrazones with HO' radicals is investigated by a hemilyuminestsentny method in water solution. It is defined that
piridilhidrazones show high activity towards HO' radicals.

At the initiated azodiizobutironitril oxidation emulsion of ethylbenzene : water derivative of piridilhidrazones
showed high antioxidant activity. In the presence of hydrophobic deputies in molecules antioxidants, increase the
values of log P and increases induction period (1/19). The inhibition of the initiated oxidation of dispersion phos-
phatidylcholine, piridilhidrazones show practically twice higher antioxidant activity in comparison with the ionol.

Key words: piridilgidrazon, antioxidant, the stoichiometric ratio of inhibition, the period of induction, the oxida-
tion of the emulsion.
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