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XUMUYECKUIN MEXAHN3M AHTUOKCUJAHTHOTO LENCTBMA
CENEHOPTAHUYECKUX COEJUHEHMWIA

ABTOPE®EPAT
AWccepTalMM Ha COMCKaHUe YYEHOH cTeneHn

KaHAUAATA XMMNYECKMX HAYK MO CneuuanbHOCTH
02.00.04 - “dusuyeckan xsumna”
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Tema guccepraumun yTeepxaeHa YU€HbIM COBETOM VIHCTUTYTa XUMMUYECKON DU3NKK
mm. A.B. HanbaHgsHa HAH PA
HayuHblii pykoBoauTENb: akagemuk HAH PA, gokTop xuM. Hayk, npod. /leBoH AraceBuy TaBafsH

OdprLManbHbIE ONMOHEHTbI: [LOKTOP XWM. Hayk, npod). KapuHe PadpaenosHa puropst
KaHAMAAT XuM. Hayk Apkagwii BeHnamMuHoBUY APYTHOHSIH

Bepylias opraHusauus: NHcTuTyT O6LWein n Heopranmyeckoi Xumum

um. M.I. MaHBensHa HAH PA

3awmTta guccepTaumm  coctoutca 21 pgekabpa 2023 r. B 14:30 uyacoB Ha 3acegaHun
CneumnanusnpoBaHHoro coseta 017 «Xumusi», geicteytowiero npu WHCTUTYTE XuMMUYeckoin Pusmku
uMm. A.b. HanbangsHa HAH PA (0014, EpeBaH, yn. M. CeBaka, 5/2).

C gnccepTaumeil MOXHO 03HAKOMUTLCSA B 6rubnnoTeke MHCTMTyTa Xummnyeckor dusmkun HAH PA.

AsTopedpepat pasocnaH 20 Hos6ps 2023 r.

YuéHblii cekpeTapb creuuanM3vpoBaHHOIO COBETa,
KaHauaaT us. -Mat. Hayk
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Uunbtwhinunipjwt phdwih wpnhwljwunipniu

Jbpohtu wwphubipht juwuwwpwsé pwqiwphy ghnwlwu b Yihupluwlwu hbnwgn-
wnipnutbp hwuwnwwnnw 5u hwlwopuhnhsubnh tbpgpwydwu wuhpwdbounnyeniuu
opqwuhquh puwlwunt gnpdniubnejwt wwywhnydwu U mwpwplnye yweninghw-
Ywtu wpngbuubiph Yuwufuwpgbidwt ne pniddw gnpdpupwgubpnud: Uwlwju yhtw-
Yugpwlwu ndjuiubpp thwunnud Gu npnp nbiypbpnud nwuwlwi YEuuwsht hwljw-
opuhnhsubiph Yhpwndwu ny wjupwtu wpryniuwybwn |hubkip, hust £ wuhpwdbon |
nwpdunwd ng YEuuwdhu hwlwopuhnhsubnh Yhpwnnwp: Wnwhup Yeuuwhwlwopup-
nhsubiphg dté hbunwppppnieniu Gu ubplwjwgunwd ubiibu ywpniuwynn opguitwlwu
dhwgnipiniuttpp, npnup (wjunpbt Yhpwndnw U utunwhtu b pndwiwt tww-
wmwlubipny: UkiGup hhdph ypw pwqiwehy nbinwdhengubp U wwwnpwuwnniubp Gu
uhupbqyt], npnup gnigwpbpnud U hwwopuhnhs, pwngytinuuwmwinhly, hwlwpwy-
wbiphw|, hwwdhpnwwiht hwinynigniiubp: Wnnihwunbpd npwug hwlwnwnhYuw-
lwht/hwlwopupnhs, hwlwhhnpnwbpopuhnwiht wontignuejw phdpwlwt dbfuw-
uhquph puwgwwunpnipjuu b hwlwopuhnhs wlwmhynipjwt pwiwlwlwu punypwgntiph
ybpwpbnjw) wbnbynyeniuubpp uwwdwehy U W ng (hwpdbp, npnup htuwpwyn-
pnieintt Yuwt pwgwhw)jnt ubjtuopgwuwlwu dhwgnieniuubph Yuwnnigywép-hw-
Ywopuhnhy wlwnhynipinit Yuwp, hwlwopuhnhs U wpnopuhnhy wlwnhynipniuutipp
wwjdwuwynpnn gnpdntiubipp: Un hbwnwgnuiniginiiubpp wpnhwywtu W Yuplnp 65U’
pwpbjwyywd hwunlnygniuubpnyd  (hwlwopuhnhs  wlynhynyenit,  Yheuuwhwuw-
ubihnyeniu U wyju) unp ubGuopquiuwlwt dhwgnigyniuubiph unwgdw hwdwp:

Uluwwnwiph tyywwwlp b luunhpub
Upfuwwnwuph wwwnwlu & in vitro wwydwuubpnd nwnwiuwuhpb) wmwppbp nuuh b
Yuwnnigywdph ubijFuopqwtwlwu dhwgnuyeynitubiph  hwiwnwnhlwwiht, hwlw-
hhnpnwtinopupnuyht/hwlwopupnhs - wywhynigyniibpp,  pwtg  wonbigniejwu
phthwlwtu  dbjuwuphqdubpp, pwgwhwynt]  dhwgnyenitubph Junnigwoph -
hwlwnwnhywwjht/hwlwopupnhs b Ybpopu wlywhynyeniutbph  pwtwlwlywu
puntpwgnhsttinh dhgl thnfuwnwipg Yuwbpp:
LGnwgnunniniuutiph hwdwp punpdwsd Bu mwppbp Yunnigwdph ubitupnutbp b
ubi|tuopuhnutbin, hhpphnwiht nwuh hwlwopuhnhsubin, ublkundbu, phndbu UL npwug
wdhunwppnuhwnph;  wdwugjwiutpp, npnbn ghwt  fundpp Ywpnn £ hhdp
hwunhuwtw] Unp wéwugyuiutip uhupebgtiint hwdwp, huswybu Vwl punyEwy dbg
hwunhwnn ubEun-DL-dGehnUhup:
Tyws Uwywnwht hwuubine hwdwp wnwownnyb Gu htnlyw| futunhpubpp.



hGnwgnuniygywu  hwdwp  pun nuwup b Yuwnnigywsdph  punpdws  ubbu
wwpntawlnn npn2 dhwgnieyniuubiph uhupba:

nwnwuwuhpynn ubijtiopqwuwywtu  dhwgnieniuutiph  opuhnwytipwlwuguhs
hwulnygniuubph  Ynprwdwbpwswihwlwt  hEnwgnungeyniy’  nhbbipbughug
hdwnyuwjhu, ghlyhy b pwnwynwwwihpwiht bnuuwlyutipny:

htwnwgnuynn ubijtiopquuwlwu dhwgnieniutiph hwlwnwnihywwht wlywnh-
Unipywt nunwduwuppniggnia Juynit wqun nwnhluih' 2,2-nh$bup-1-whlnhy
hhnpwghh (DPPH) uywwndwdp' Yhpwnbing npunwdwbpwswihwlwl punw-
Ynwwwihpwihtu Gnwuwyp:

ubi|tu- U uny$nopquuwljw dhwgnipyniubph hwwnwnhlwuwht wwpnnnie-
jwu npnand opuwiht dhewywipnud Yhubiinpywywt prywdtwiht nwnhYuwubph
Ywudwu wnwpnnnyeiw npnadwu ORAC bnwuwyny' ogunwgnpdtiing $yninpbu-
gbunwhtu uybYunpnuynwhw:

ubijftopquuwlywu dhwgnieniuutiph  hwlwopuhnhs  wywhyniyjwt  npngnid
dnnbjwht (hwhnh' dbphhunbwnh opuhnugiwt Jnpwjwlwl wqun nwnh-
Yuwjhu nEwlghwynud:

ubitu wwpniwlynn dhwgnieniutbph b dnnbuhu hwhnwiht hhnpnwbpop-
upnh' Ynwinh hpnpnwbpopuhnh htwn nbwlghwih wpquuhpubph hbwnwgn-
wnienu ppndwnngpwbhwywt b uybhunpwswihwlwu Gnwuwlutpny b win
nbwlghwynd wquwn nwnhluwutiph Giph npnonu:

Unwewpybp hbwnwgnuynn  ubijuopgquuwlwu  dhwgnieniuubph  hwljw-
wtpopuhnwnhywiwht U hwlhwhhnpnwtipopuhnwiht wywnhyniejwt phdhw-
Ywu dbluwuhgdubip:

Uzluwwnwi wnwlwy tnpny
Npnoybi| Gu wwppbp nwup b unniguoph ubjbuopquitwlwu dhwgnyeniu-
ubiph hwlwnwnhlwjwht wwpnnnyggniubpp Yuna wquin nwnhluwh' DPPH-
h utywwndwdp:
Pugwhwynyb] b wwpqupwuyby b swhwquug wwppbphs hwlwnwnhwwihu
wmwpnnniniuttiph - wpdbputip  wwppbp  nbwlhghnuniwlyniygjudp  odinywd
wqwwn nwnhlwjubph' DPPH-h U whpopuhnwnhlwih uywwndwdp:
Lwywnuwpbpyt) £ Ynpbywghw hGnwgnunygnn ubjtuopquitiwlwu dhwgnieniu-
ubph Ynunwdwybpwswihwywu bnwuwlubpny npnojwd Ybpopu pwuwlwlwu
punipwagnbiph U npwug hwiwnwnhlwjwiht wwpnnnyejwu wpdtipubph dhol:
Npnoyti| Gu hGunwgnnynn hwlwopuhnhsubph hwlwnwnhYuwihu tnwpnnni-
pintuubipp  dbphhunwwh wbpopuhnugdwlt onpuwjuluwt nbwlghwnud L



hwdwnnyby Gu opwjhtu dhowywpnud ORAC Linwuwlyny unwgywd wpdtiputiph
htiwn:

e Epndwwningpudhwlwl, uwbYupwswihwywu, uyhtuwiht npuhsubinh W huhhph-
wnpubph Gnwuwlubpny pugwhwjnyb) b ubtuopgwuwlwu dhwgnipyniuutiph
ubipujwgnighsutin nhbtiuh| ubituopuhnh L nhbuh| ubiiuhnh’ Ynuwinih hhnpn-
wbpopuhnh htwn nkwyghwubiph ophtiwyny npwug wpryniuwybin hwlwhhnpn-
wbipopuhnwihu/hwlwopuhnhs hwwnlynyeniup b ntwlghwjh wpguwuphpubpp:

o Unwownlyyb Gu hbinwgnungnn ubjtuopgquitwyuu dhwgnigniiubiph hwljwnuw-
nhywiuhtt b hwhwhhnpnwtipopuhnuiht wanbgnyejwt phdhwlwt  dbfuw-
Uhquubpp:

Woluwwnwph Yhpwnwljwl Sywtiwlnipiniip
Ywwnwpywd hhinwgnunwlyuwt woluwwnmwiph wpryniupubpu ne Ggpwlwgnieniuubpp
Yuwpnn tu ogquwgnpdyt wybih 6§, puwnpnnuywu b ehpwiuwiht hwywopuhnhs
wywhynipjudp  odnyws unp  ubjbuopquiuwlwu  dhwgnipiniuubph  unwgdwu
hwdwp, npnup wybh jwy Ynpwgybu opguuhgdh Ynndhg U sku gnigwpbinh
wnpuhy hwwynieniutbn:

NMuwnmyuwunyejwi ubplwjwgynn hhduwnpnypub

) utltu- b unydnopquuwlwu  dhwgnieniutbph  Ynpunwdwbpwswhwlwu
puniwgntinp:

. Lbwnwgnunynn hwlwopuhnhsubiph hwlwnwnhywjwjht/hwlywopuhnhs pwuw-
Yulwu punyrwgnbpp:

o Ubtuopgwuwlwu dhwgnigynitiutiph hwwwbpopuhnwjhtu wlwhynigniutpp:

. Lbwnwgnunynn hwlwopuhnhsutiph hwlwnwnhywwjhu, hwywhhnpnwtipopuh-
nwjhu wgnbgnigjwu phdhwlwu dbfuwuhqdp:

UWluwwmwuph hpwwwpwynufubpp
UwnbUwfununiygjuu hhduwlwt wpryniuptbpp hpuwwywpwdtp Gu 6 hnndudubpnud®

wbnuywu b dhowgquihu gpwiunuynn wduwgnbipnul: UinGuwfununygjwu wpryntup-
utipp ubpluwywgyty Gu 3 dhowggwiht ghwnwdnnnjubipnd b hpwwwpwyyb 3
ptighuubpnud:



Uwnmbuwfununipjui junnigjwdpu ni Swjwip

UwnbUwpununiginiup  pwnlugwd £ pnuunwynyeniuhg, ubpwdniginiuhg, 5
gntjuutiphg, wyn pUYnud gpwlywt wluwphhg, thnpduwlut dwuhg, hGnwgnunwlwu
3 qnifutbiphg, Ggpwlwgnieniiubphg b oguwgnpdywsd gpuluinieiwt gwuyhg:
Uptuwwnwupp 2wpwnpwd £ 115 bonud, wwpniiwynd £ 54 uljwp, 7 wnnwwly b 156
gpwlwt hnnud:

Uzluwwnwtph thnpdwputinipiniup

Uwnbuwfununigyniup  ptuwpyylp b hpwwwpwlwht  ywonwwunygwu |

Gpwofuwynpyb << FUU U.P. Lwjpwnywuph wudwu Lhdhwlwu Shghlywih huuwnp-

wnwnh <bnnijwdwg wgqwn nwnhlwwiht nkwyghwubph jwpnpwwnppwnd L

Lhipwlwu  $hghlwih  puunpwininh 2023 p.  ubdhtwpnud:  Uwnbuwfununiygjwu

wpryntupubipp qtiynigyt) Gu hbinlyw ghnwdnnnyubpnid.

e MemayrapogHaa KoHpepeHuma “CobpemeHHbie Npobnembl XuMMYecKoi pnnkn’,
noceawerHaa 50-netnto UHctutyta Xumunveckoid Pusunkn HAH PA, 9-12 oktabpa
2012 r., Epesan, Apmerua

) IV MexpyHapoaHaa KoHdepeHuna “CoBpeMeHHble Npobnembl  XUMWYECKOWH
tpusmukn”, 5-9 oktabpa 2015 r., EpesaH, ApmeHua

e  MexayrapoaHaa koHdepeHUuMa “TlpUMmeHeHNEe COBPEMEHHDbIX Hay4HbIX METOJOB U
TexHonoruit B obnactu skcneptns”, 16-17 wmona, 2015 r., Epesan - Laxkagsop,
ApmeHua

Uluwwnwiuph hwdwnnn pnduwunwlnyeiniu

Ynifu 1. Qpuilpts wlinuply - ubpluywgywd U gpwwtwlwu nyjuubp opuhnwg-
dwl gnpdpupwgubiph, hwlwopuhnhsubph Ybpwptpw): PEpwé Gu ublbu wwpni-
uwynn opquuwlwl L wuopqwuwlwu dhwgnieniuubph Yuwnnigywdph, npwug
hwlwopuhnhs wynphynipynivtbph dwuptt wnw hbwwgnuineniiubpp: Updbp £
tgpwlwgnipniu, np  npwug  hwlywnwnhwwiht/hwywopuhnhy,  hwlwhhnpn-
whipopuhnwiht wgnbigniejwu phdhwlwu dbfuwuhqih pwgwwpnygwu b hwlw-
opuhnhs wlwhyniejwt pwiwlwywu punipwgpbph Jepwpbpjw) wnbnbynyesniutbpp
uwlwywphy tu, npnup htwpwynpnigjn junwt pugwhwjnk) ubBuopguuwywu
dhwgnipyniubph Junnigywdp - hwlwopuhnhswiht wywnhynyeniu Yuwwp, hwljwop-
uhnhswiht b ypnopuhnhswiht wlwhynignwiubpp wwjdwuwynpnn gnpdnutbpp:
Qnifu 2. PnpSwpwpwlpwts Jwu - Ubpluwjwgywsd Lu oquwgnpdjwd Unyebipp,
uwppwynpnuiubpp, hGinmwgnuingenutbph Gnwuwlubpp W pupwgwlwnpgbipp:
XYmpu 3. Ubjkhopquiwluti dhwgniyniitbph opuhnubpuljutiqips ptnipuw-
gnbiph JYnppuwdwybpwsuthwlwt hbypuwgnipnggmin - ubpluyjwgdwsd Gu ubjbu- L
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unydnopquiuwlwu dhwgnyeniuubiph hwlwopuhnhs wlwhynipniuutph W npwtg
Yynpunwdwbbpwihtt pwuwlwlwu  punipwgpbph  hbwnwgninggnivubpp  EiGlwupw-
wuwihinhly nhdtpkughw) hdwnuwht, ghyihy b pwnwynwwwhpwht Gnwiwy-
utipny U unwgyws ndjuwiutiph hhdwt Jpw dEljuwpwuyb) Gu npwug hwywopuhnhs
wywnhynipniuubiph huwpwynpnigjniun:

Ynifu 4. Ubjbhopquitnuljuli dhwgniggnmiiuiph hwlpwnwnhlpwpughte wipphynips-
Juwl hpuwgnipnyaggmi - hbnwgnunyb) U ubjbuopgwuwlwu  dhwgnieyniuubph
hwlwnwnhywjwjhu/hwlywopuhnhs,  hwlwwbpopuhnwnhwwiht  wywnhynieniu-
utipp 9npwiht U ng opuyhtt dhgwijwyptipnud:

Ynifu 5. Ubibiopquitnulputs dhwignysyniiiliph hwlwhhnpnuybpopupnuyghtt hunp-
Ynysyniilipp - ubpYwywgywsd bu ubiFuopquuwywt dhwgnieynuutiph hwywhhnpn-
wbpopuhnwihtu wywmhynigyniuubiph hGwnwgnunnieniutbpp bW npwug wqnbigniejwt
phihwlwu dhfuwuhqun:

uchiusuuLh <hUtLuuuL ANYULHUUNKGE3NRLE

ubLELOMrquULULUL UhUSNRE3NMLLENP OLUPTUYEMrULULALPR
PLNREUAN GNP UNLSUUNENPUUPUHUL <6SURNSNR(E3NRL

Bibywpwwuwhnhy, dwutwynpuwbu nhptintughw) hdwnyuwht (Hhd), ghlyihl
(84) L pwnwwwuwhpwihu (RUY), Gnwuwlyubpny npnoyb) Gu ubbu- W unydn-
opquwuwlwl dhwgnyeyniutbph  hwlwopupnhs  whwnhyneymitubpp bW npwtg
Ynpunwdwbpwiht pwuwlwlwt punipwgpbpp:

LY. 1-nd (w, p) pbpdws 6o Hd b 84 Ynpunwdybipwswihwlwt Gnuuwlyubpny
unwgywsd nhwywiht ynuwdwbpngpwdwubpp :

LGnmwgninjwsd ubiliu- b unypnopquiuwywu dhwgnipniuutiph hwdwnp unwgyt) Gu
punpn2 opuhnwybnwywugudwu whybph wnnbughwjubph wpdbpubpp’ Hhd, S4d L
LU tnwuwlubpny: SYjwijubnt wdthnthyws Gu wnwiwly 1-nwd:
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Ubtu- b uny$nopquiswljus Shwgnipniuutph hwljwnwnhwjwght
wlwhynieyniuubpp

LGnwgnunygnn ubiibu- L unydnopquuwlwu dhwgniginuubph W 2,2-nhdbuh-1-
whyph; hhnpwghy (DPPH) wqwwn Ywyniu nwnhlwih dhol nbwlghwubpu nwnwiuw-
uppyb Bu EGYunpwwuwhnpy LUY Gnwuwlubpny, npwnbn npubu wuwhunpy
nbwqbun hwunbu bty 2,2-nh$bupi-1-whyphy hhnpwahi (DPPH) nwinhlwip:
LY. 2-nud (w, p) pipdwd tu DPPH-h Ynugbuwnpwghwih twqdwu Yhubwnhlwlwi
whywiht Ynpbp npn2 ubbu- L unydnopquiiwlwu  hwlwopuhnhsubiph  htwn
nbwYyghwh wprynitupnud:

LY. 2. w. DPPH-h Ynugbuwmpwghwih udwqdwu Yhubiinhhulwu Ynpbipp ubiibundbup (1),
phndtuh (2), ATSe-h (3) htiin nGwlghwh wpryntupnid:

DPPH-h Ynugbunnpwghwih ujwgdwt yhubinhhulywu Ynpbpp phu(4-dbwmopuh)bbiupy ubbuh-
nh (BMPhSe) (1) L phu(4-hhnpopuh)bbuh| utitupnh (BHPhSe) (2) htitn nbwlghwh wpryniupnid:
[DPPH]o=5x10° U, hwlwopuhnhsubinh Ynugbuwmpwghwt' 2.5x10° | T=37+0.1° , |ndhsp’
wgbwunnuhwiphp: Ogqunwgnpdytb) £ LUY tinwuwlyp:

ATSe- ' 1

131v1 - 1311 -
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Wuwhuny, wnweht wugqwd gnyg £t wpyb, np  ubibundbup, phndbup L npwug
wdhunywppnuhunphp wdwugjuijubpu odwnywsd Gu hwlwnwnhlwwiht nuwlnie-
juwdp: Cun npnwi, ubBundbuh L phndbuh  wdhunywppnuhunnh) wéwugjwiubph
hwlwnwnhYwiwht wnwpnnnniup qgwihnpbt gbpwquugnd £ wjn dbdnuejwu
wpdbipp huswbu Ybpshuubphu wwpg tdwuwlubph hwdwp, wiuwbu b nwuwlwi
hwdbdwwnwwu hwlwopuhnhs BHT-h hwdwp:

“Yhdtuh nhubiituhnh (DDSe) hwywnwnhlwwiht mwpnnnygniup DPPH Yuyniu nw-
nhjwjh tfuwndwdp wybh pwpdp £, pwu nhdbup ubltuhnh (DSe) hwdwuww-
wwufuwl wpdbipp, husp pwgwwnpynd £ DDSe-h dnaynynd ubltup 2 wwindh
wnlw)jnyjwdp:

DPPH-h htwn DSe-h, DDSe-n L ubjtun-DL-dbphnuhuh nbwyghwubiph pupwgpnud
hwonpnwpwp thnppwunuw Gu hunBuupynyenitutipp b www wuhbunwund Bu gudp
wnubkughwih wpdbpubpny opuhnwgdwu whybpp: Uw Jywinud £ wju dwupu, np
492+1096 U4 opuhnwgdwu wnwbughwubph whpnyend wqww nwnhlwih hGn
ntwyghwynd DSe-h, DDSe-h U ubjtun-DL-dGphnuphup dnjGYniubpnd ubiibuh wnnd-
ubiph opuhnwgdwu hwonpnwljwtu wpngbuh dwuht:

Uyuwhuny, nhlipbughw) pdwynyuwiht, ghlihy b pwnwinwwwihpwiht gnnwd-
whpwswihwlwt bnwuwlubpnd npnadwsd hwlwopuhnhsubiph  hwlwnwnhlwwhu
nwpnnnuniuubpp, pwiwywlwu Jbpopu puniyewgpbpp, wjuhupt' opuhnuwgdwu
wunnwjhu whybph wnwbughwiubph wpdbpubpp Jywind Gu npwug dnin hwlw-
nwnhyuwjwjhtu wlwhynigjwiu wnwiniejwi thwuwnp:

ULEu- b uny$nopquitwljuis dhwgnieyniuubph hwljuwwybpopuphnwnhwwjhs
mwpnnniRynLluukpp

Utituopgqwuwlwu Jdhwgnieniutbph  hwlwwbtpopuhnwnhlwwiht wywhynipiniu-
utiph nwnuwuwuhpnigynuu hpwlwuwgyb £ prywsuwht nwnhlwutph Yjwudwu
wmwpnnnipjui npnadwt ORAC Bnwuwyny opwjhu dhowduwypnud, $pyninpliugbu-
wnwjhu uwblyunpwswhwlwu Gnwuwyny:

LY. 3-nud pbpdwd Gu hwynwyngeh' $yninpbiugbhuh $yninpbiugbughwih hunbuup-
ynipjwt  ujuqdwt  whwywhtu Ypubwhy Ynpbpp, npnup uwnwgylp tu ORAC
bnwuwyny $yninpbiugbhup b opwinyd wgnhwpnighsh' 2,2"-wgn-phu(2-wdhnhun-
wpnwwt) hhnpnpinphnh (AAPH) pwjpwnuihg preywdth ubplujnipjwdp unwgyws
wbpopuhnwiht nwnhYuwiubph htwn rbwlghwih wpryniupnud® hwlwopuhnhsubiph
pugwlw)nigjwu b wnjwnipiwt wwjdwuubpnu:
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wbinh sh niubigh: Uwhuwghu npuhsubiph Bnwuwyh nbwpnd by uwhtwght npuhsh
(DMPO)} wquww nwnhlwi hbn nbwlghwh wpnniupnid uhnpopuhp nwnhlwih
ENMMt-wgnwupwu sh gpwugybi  “w tpwuwlnd &, np  hwlwopuhnhs-Ynuwinih
hhnpnwbpopuhn nEwlyghwu pupwunw b wnwug R* wynhy nwnhlwih wnwewgdwu
U wqwuwn nwnhYuwjubph wnwowgdwdp nbwlhghwih Gipp qguwhwwnyb) £ npwtu <105
LGnlwpwp, Ywpnn Gup wub, np Updwd  Jdhwgnuygniuubpu  niubku pwpdp
hwlwhphnpnwbpopuhnuht wynhynie)niu:
Wuwhuny, ppndwinngpuwdhwluu b uybyunpwswihwlwu nuuwlubpng Yuwmwnp-
Jwd hhunwgnunulwt wouwwnwupubiph wpryniupnid wnwoht wugqwd wnwowpyybg
E nwnduwuppynn ubjGuopquiuwlwu dhwgnigyniubph hwwhhnpnwtipopuhnwhu
wanbgnypjuu htwnbyw| dGfuwuhgdp (UY. 6), npp tbpwnnw b oubuh wwnndh b
hhnpnwbpopuhnh dholi pupwgnn BpyEEYwpnuwiht: opuhnuigdw nbwyghwutnp,
npunbin ublBup Jnpwpwugnp thnynwd hwunbu £ quihu npwbu BpykGYunpnuwht
ytpwywuguhs: Wu dbluwuhgdp pwgwwpnd £ hhnpnwtipopuhnhg  hhduwlwu
wpgquuhpubiph wnwewgnwip, npnup hwunwwnyb U thnpduwlwu dwuwwwphny:
TYhwup Gu wgbundbunup, nhdbph$buh; Ywpphunp, odbphp unphpnp b onipp:
huswbu twl  wn nbwlghwubpnd  nhnywd  ubltt  wwpph  opuhnwgnip
ubijtuopuhnh U hwonpnuwpwn ubGunup:
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L. 6. UGEuopquiuwlwu dhwgnipiniuutiph hwlwhhnpnwbpopuhnuwihtu wgnbignigjwu phihw-
Ywu dbjuwuhqup:



GRrULYUSNRE3NRLLEN

Cun Ywnngywdph punpjwd ubjfuopquiuwlwu  Jdhwgnipniuubpp Yuniu
nwnhlw; DPPH-h htwn ntwlyghwubpnud gnigwpbipnud 5u hwiwnwnhlywjwihu
wywnhynipniu, b ynuwdybpwswhwlwu 84, Hhd b LUY Gnuuwlubpny
npnojuwd pwiwlwlwtu Ybipopu punipwagnbipp YnpGugynid Gu hwlwnwnhlw-
[wihU tnwpnnnipjwt unwgywsé wpdbpubiph hbwn:

Ynpunwdwbpswihwlwu Yhubunpluwlwi hGunwgnunnygniututph dhongny gnyg &
wpyt, np Yuyniu nwnhlw; DPPH-h htin nbwyghwubpnd nh$buh| ubtuhnh,
nhdbuh; nhubitupnh U ubBun-DL-dGehnuhtup  dnjGYnyubpnd  ubtup
wwndubpp Gupwpyynid Gu hwenpnwlwu opuhnugdwu:

Pwgwhwnygtp W npnadby Gu ubbu- W uny$nopgwuwlwu dhwgnieniuutiph
hwlwwbpopuhnwnhlwjwht nwpnnnyeniutbpp opwiht dhowywjpnud:
Lbwnwgnunynn  hwlwopuhnhsubipp  gnigwpbipnd - Gu hwlwnwnhlwwihu
/hwlwopuhnhs wlywnhynipynitu dbphhuntwwh wytpopuhnwgdwu snpwjwlwu
nbwYghwintd ny opwiht dhowdwjpnud: Npnpylip GU win dhwgnieiniiubph
hwlwwbpopuhnwnhlwjwht wwpnnnieniuubpp, npnug  wpdbpubpu  puwn
dhwgnipinuutiph swpph dnin Gu wyn unyt nwnhYuwubph uuundwdp opwiht
dhowywypnui  ORAC  Gnwuwyny npnyws  hwlwnwnhlwiwhtu  wwpnnni-
[pjntuutiph wpdtpubiphu:

Pugwhwynytp b wwpqupwudb] £ swihwquiug wwppbpdnn  hwlwnw-
nhljwjwiht mwpnnnipniiubph wpdtipubipp nwppbp nGwlghnuniwniejwdp
odnwd wqwwn  nwnhlwiubph' DPPH-h L wbpopuhnwihtt  nwnhlwih
uuwndwdp:

Lpndwnngpuwbhwlwt,  vwbYupwswhwlwy,  uwyhtwiht  npupsubiph L
huhhphinnpubiph  Bnwuwyubpny puwgwhwyngby £, nhdbuh) ubjtuopuhnh L
nhdtuh; ublEupnh’ Ynwinih hhnpnwbipopuhnh htw nbwyghwutinh ophtwyny
npwug  wpnyniuwybn hwlwhhnpnwbpopuhnw)hu/hwlwopuhnhs  hwwn-
Yniejniup:

Unwownlyyb| E hbimwgnunynn ubijtuopquiwwu dhwgniyeniuutiph hwlwwbp-
opuhnunhlwiwiht b hwlwhhnpnwbtipopuhnuwihti wiwhynigjwt phdhwlu
dbjuwuhqdubpp:
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Uwnbuwlununiejwt hpduwlwu ppnypubpu nt wpnynmiupubpuy wpunwgnpusé Gu
htnhtwyh Ynndhg hpwunwpwljws hbnlyw) wofuwmwupubpnad.
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CAAKAH A PUHE 0JABU,OBHA

XUMUYECKUI MEXAHN3M AHTUOKCUJAHTHOTO LENCTBMA
CENEHOPTAHUYECKUX COEJUHEHMWIA

PE3IOME
MHoro4mncneHHble Hay4HblE U KIMHUYECKUe UCCNeaoBaHuA, NPoBeAeHHble B NOCneaHNe
rogbl, MOATBEPHAAIOT HEOOXOAMMOCTb BOBJIEYEHWA AHTUOKCWIAHTOB B MPOLECCHI
obecrneyeHna HOpManbHOTO OYHKLIMOHUPOBAHUA OpraHu3mMa, NPoUNaKTUKN 1 NeYeHns
pasnnyHbIX natonornyeckux npoueccos. O4HaKoO CTAaTUCTUYECKUE JaHHbIe MOKa3bIBatoT,
YTO B pAJE CNy4aeB WCMOAb30BAHWE KNACCUYECKUX OMOTEHHbIX aHTUOKCUAAHTOB He
athpeKTUBHO, YTO AenaeT HeobXoOuMbIM MOMy4eHue W WCnonb3oBaHUe abUOTeHHbIX
aHTMoKcupaHTos. Cpean Takux OMOAHTUOKCUJAHTOB, LLMPOKO MCMONb3yeMbiX B MULLE-
BbIX U NledebHbIx Lenax, OONbLIOKH MHTEPEC NPeACcTaBNAIOT OpraHUYecKkue CoefuHeHuA,
cogepsallive ceneH. Ha ocHoBe ceneHa CHHTE3MPOBAHO MHOMKECTBO JNIEKAPCTBEHHbIX
cpencts U npenapatos, 001ajaloLUX aHTUOKCUJAHTHBIMMU, NMPOTUBOPAKOBbIMU, aHTW-
faKkTepuaibHbIMU M MPOTUBOBUPYCHbIMK cBoiicTBaMW. OfHaKo, AaHHble, Kacaroliveca
OBbACHEHNA XUMUYECKOTO MeXaHWU3Ma MX aHTUPaANKanbHOrO/aHTMOKCUIAHTHOTO, aHTH-
rMAPONEPOKCUAHOIO AENCTBUA W KONMNYECTBEHHbBIX XapakTePUCTUK aHTUOKCUAAHTHON
aKTUBHOCTU, HEMOMHbI, KOTOPbIE MO3BONAT BbIABUTL B3aMMOCBA3b MEMAY CTPYKTYpoil 1
aHTMOKCUAHTHOW aKTMBHOCTBIO CENEHOPraHMYecKUX COEAMHEHMUIA, a TakMe haKkTopbl,
onpepenAaoLLme UX aHTMOKCUJAHTHBIE U NMPOOKCUJAHTHbIE akTMBHOCTU. JlaHHble uccne-
JOBaHUA aKTyalbHbl U BaXKHbI A1A NOAYHEHUA HOBbIX CEleHOPraHM4eCcKUX COeAMHEHMI C
yNy4LIEHHbIMW CBOMCTBAMU (AHTUOKCUAHTHAA AaKTUBHOCTb, BMOOCTYNHOCTL U 4p.).
Llenbto paHHoli paboTbl ABnAeTca in vitro W3yveHWEe aHTUpaLUKabHOW/aHTMOKCK-
JaHTHOI, aHTUrMAPONEPOKCULHON aKTUBHOCTU CENeHOPraHU4eCKUX COELUHEHMNIA pasHbIX
KNacCcoB U CTPYKTYP, XMMUYECKUE MEXAHU3Mbl WX AEACTBUA, BbIABJIEHWE B3aMMOCBA3M
MEMIY CTPYKTYpamu COeAMHEHUI U aHTUpaLUKabHbIMU/aHTMOKCUAAHTHBIMU, KOUYECT-
BEHHbIMU XapaKTEePUCTUKaMN OKUCANTENBHO-BOCCTAaHOBUTENbHBIX CBOMCTB COSAMHEHNIA.
Ina nccneposanna Obinu BbIGPaHBI CENeHUAbI U CENeHOKCUbI Pa3/IMHHOTC CTPOEHUA,
aHTMOKCUJAHTBI TMOpPUAHOro Knacca, ceneHodeH, TWOEH M WX  aMMHOKapOOHUT-
pWIbHblE NPOU3BOAHbIE, LMAHOTPYNNa KOTOPbIX MOMET ObiTb OCHOBOW AnA cuUHTE3a
HOBbIX MPOU3BOAHbIX, & TaKMKe BCTpeyaroLuiica B npupoge ceneHo-DL-meTnonun.
HucbdbepeHumanbHo-umnynbcHoim (ANB), umkanueckum (UB) v KsappaTHOBOAHOBLIM
(KBB) BonbTaMnepoMETPUYECKUMN METOAAMU U3YYeHbl OKUCINTENbHO-BOCCTAHOBUTENb-
Hble CBOCTBA CENEHOPraHWYecKNXx COEIMHEHWI, a TakMe ornpejeneHbl aHTMpaauKanb-
Hble eMKOCTU UCCNedyemMblX COEAMHEHNI MO OTHOLLEHUIO K cTabuiabHOMY CBOOGOAHOMY
pagukany 2,2 -pucbernn-1-nukpunrugpasuny  (OPMT).  AnTunepokcmpagmkanbHbie
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EMKOCTU CENeH- " Cyﬂb(bOOpFaHVI‘-IeCKVIX COB,D,VIHBHVIVI B BO,D,HOVI cpeae 6binu onpegene-

Hbl KuHeTHyeckum MeTogoMm ORAC c wcnonbsosaHuem hryopecLLeHTHON CMEKTPOCKO-
nuu. TakKe aHTUNEPOKCUpaLUKaTbHaA/aHTUOKCUAAHTHAA aKTUBHOCTD CeneHopraHnyec-

KUX COeJUHEHUI M3yyeHa B LEMHOW CBOOOLHOPAAMKANLHON peaKkLuun OKUCIEHUA MO-

ACNbHOro nMmnnga MmeTunnnHoneara.

npO,D,yKTbI peakunun N3yHEHHbIX CeneHcoaepHalinx COGJ],VIHeHVIr/I’ C MOAENbHbIM NUnNna-

HbIM TMJPOMNEPOKCUAOM - TMPOMNEPOKCUAOM KymMona uccnegosannchb xpomatorpachu-
YECKMMM U CMEKTPOMETPUYECKMMU METOAAMM, U TaKMe onpefeneH BbIxon, cBObOAHbIX
PajvKanos B JAHHOIW peaKkumu.

Mo ntoram paboTbl, 6biIn cAenaHbl ClepyHOLLUM BbIBOAbI:

BoibpaHHble cornacHo CTPYKType CeneHOpraHuyYeckue COeAMHEHUA TMPOABNAOT
aHTUPagMKanbHYO aKTMBHOCTb MO OTHOLLEHWIO K CTabunbHOMY CBOGOLHOMY paju-
kany P07, a Takke obHapymeHa KOPPeNALMA MEKAY KOIMYECTBEHHBIMU NX PELOKC
XapaKkTepUCTUKaMN U 3HAYEHUAMU aHTMPaAMKanbHOW eMKOCTU M3YYEHHbIX CEeNneHop-
raHMYeCKUX COENUHEHWH, OMpPeAeneHHbIMU BONbTAMMEPOMETPUHECKUMI METO[aMM
OWB, LB n KBB.

BonbTamnepoMeTpryecKUMU KUHETUYECKUMU WCCNEAOBAaHUAMM MNOKa3aHO, YTO B
peakumax co ctabunbHbiM pagukanom Pl atombl ceneHa B Monekynax amceHun-
cenennpa, audpenunaucenednpa u ceneHo-DL-meTnoHuMHa nopsepratotca nocnepo-
BaTENbHOMY OKUCNEHUIO.

BbiABneHbl 1 onpepeneHbl aHTUNEPOKCUPALMKAIbHBIE EMKOCTU CeneH- U cynbo-
OpraHU4YecKUx coeamMHeHii B BOLHOM cpege.

M3yyeHHble  aHTUOKCMAAHTbI  MPOABMNAKOT  AHTUPAAMKAIbHbBIE/aHTUOKCUAHTHDBIE
CBOICTBA B LLEMHOW peakLun NepPeKUCHOrO OKUCNTEHUA METUNNMHONeaTa B HEBOAHOM
cpepe. OnpefeneHbl aHTUNEPOKCUpaSUKANbHblE EMKOCTU 3TUX COEAMHEHUI, 3Hade-
HUA KOTOpbIX ONM3KWM K 3HAYEHWAM aHTUPaAMKANbHbIX EMKOCTel, onpefeneHHbIX
metopom ORAC, no oTHOLLIEHMIO K Tem e paanKanam B BOJHOW cpefe.

ObHapymeHbl U BbIABNEHbI CYLLECTBEHHO pasHble 3HAYEHUA aHTUpaAVKaIbHOW
€MKOCTU MO OTHOLIEHUIO K ceobopgHomy pagukany L®PMI u nepokcupapumkany,
obnagatolLime pasHON peakLUOHHOW CMOCODHOCTLIO.

C ncnonb3oBaHMeM xpomatorpadMyeckinx, CneKTpOMeTPUYECKUX METOLOB, a TaKKe
METO[OB CMUHOBOW NOBYLUKW W MHIMOUTOPOB BbIABNEHbI 3(PPeKTUBHbIE aHTUIUAPO-
NEePOKCHAHbIE/aHTVOKCUAAHTHBIE CBOICTBA W MPOAYKTBI Peakuun SUGEHNICENEHOK-
cuda v gudpeHunceneHuaa - npencraBuUTeNell ceneHopraHUYecKuX CoeAMHEHU Ha
npuMepe nx peakumil ¢ rnponepoKCcMoM KyMmona.

MNpeanoseHbl XVMHUYECKUE MEXaHWU3Mbl aHTUpaLUKaANbHOMO U aHTUMMOPONEPOKCUL-
HOro AelCTBUA UCCNEAYEMbIX CENEHOPraHNYEeCKUX COEAVHEHUIA.
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ADRINE D. SAHAKYAN

CHEMICAL MECHANISM OF ANTIOXIDANT ACTION OF ORGANOSELENIUM
COMPOUNDS

SUMMARY

Numerous scientific and clinical studies conducted in recent years confirm the necessity
to involve antioxidants in the processes of ensuring the normal functioning of the body,
prevention and treatment of various pathological processes. However, statistical data
show that in some cases the use of classical biogenic antioxidants is not effective, which
makes it necessary to obtain and use abiogenic antioxidants. Among such
bioantioxidants, widely used for food and medicinal purposes, organoselenium
compounds are of great interest. Many medicines and preparations with antioxidant,
anticancer, antibacterial and antiviral properties have been synthesized based on
selenium. However, data regarding the explanation of the chemical mechanism of their
antiradical/antioxidant, antihydroperoxide action and quantitative characteristics of
antioxidant activity are incomplete, which will allow to identify the relationship between
the structure and antioxidant activity of organoselenium compounds, as well as the
factors determining antioxidant and prooxidant activities. These studies are relevant and
important for obtaining new organoselenium compounds with improved properties
(antioxidant activity, biocavailability, etc.).

The main purpose of the research is in vitro study of antiradical/antioxidant,
antihydroperoxide activity of organoselenium compounds of different classes and
structures, the chemical mechanisms of their action, revealing the relationship between
the structures and antiradical/antioxidant activities and quantitative characteristics of the
redox properties of the compounds.

Selenides and selenoxides of various structures, hybrid class antioxidants, selenophene,
thiophene and their aminocarbonitrile derivatives, the cyano group of which can be the
basis for the synthesis of new derivatives, as well as naturally occurring seleno-DL-
methionine, were selected for the study.

The redox properties of organoselenium compounds were studied using differential
pulse (DIV), cyclic (CV) and square-wave (SWV) voltammetric methods, and the
antiradical capacities of the studied compounds in relation with stable free radical 2.2"-
diphenyl-1-picrylhydrazyl (DPPH) were determined.. The antiperoxyradical capacities of
organoselenium and organosulfur compounds in aqueous media were determined using
the ORAC kinetic method by fluorescence spectroscopy. Also, the antihydro-
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peroxide/antioxidant activity of organoselenium compounds was studied in the free

radical chain oxidation reaction of the model lipid methyl linoleate.

The reaction products of the selenium containing compounds with the model lipid

hydroperoxide - cumene hydroperoxide, were studied by chromatographic and spectro-

metric methods, and the release of free radicals in this reaction was also determined.

Based on the obtained results, the following conclusions have been made:

Organoselenium compounds selected according to their structure exhibit antiradical
activity in relation with the stable free radical DPPH, and a correlation between their
quantitative redox characteristics and the antiradical capacity values of the studied
organoselenium compounds was determined by voltammetric methods DIV, CV and
SWV.

Voltammetric kinetic studies have shown that in reactions with the stable DPPH
radical, selenium atoms in the molecules of diphenyl selenide, diphenyl diselenide
and seleno-DL-methionine undergo sequential oxidation.

The antiperoxyradical capacities of organoselenium and organosulfur compounds in
the aqueous media have been revealed and determined.

The studied antioxidants exhibit antiradical/antioxidant properties in the chain
reaction of methyl linoleate peroxidation in a non-aqueous media. The antiperoxy-
radical capacities of these compounds were determined, the values of which are
close to the values of the antiradical capacities determined by the ORAC method in
relation with the same radicals in an aqueous media.

Significantly different values of antiradical capacity in relation with the free radical
DPPH and peroxyradical, which have different reactivity, were revealed and
determined.

Using chromatographic, spectrometric methods, as well as the spin trap and the
inhibitor methods, the antihydroperoxide/antioxidant properties and the reaction
products of diphenylselenoxide and diphenylselenide, representatives of organo-
selenium compounds, with cumene hydroperoxide were revealed and determined.
The chemical mechanisms of antiradical and antihydroperoxide action of studied
organoselenium compounds have been proposed.
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