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PAJUKAJIBHO-UEITHOE OKHCJTEHUE METUJIOJIEATA B ITIPUCYTCTBUUA ACCOLTUATA
5-THAPOKCH-6-METUJTYPAIIMJIA U SHTAPHOU KU CJIOTbI

© P.A. HacuOyynmna, JI.P. SfIxynosa, P.JI. Capuynann

IIpousBonHbIE ypauuia MPUMEHSIOTCS B MEIULMHE B KaueCTBE JICKAPCTB, MPOSBIISIONINX MIMPOKUN CIEKTP
(hapMaKOJIOTMYECKON aKTUBHOCTH, YTO, BO3MOXKHO, CBSI3aHO C MX AHTUPAAUKAIBHBIMU CBOMcTBaMH. B HacTosieit
paboTe paccCMOTPEHO BIMSHUE acCcOLHaTa S-THIPOKCH-G-MEeTHITypalyia ¢ SHTapHOH KUCIOTOH Ha OKUCIICHHE TIPO-
CTEUIIIero MPEICTaBUTENIs JINIHIOB — METHUIIOBOTO d(Hpa OJCHHOBOM KUCIIOTHL. B MOJENbHOM cricTeMe MHUITUHPO-
BAaHHOTO PAJAUKAIBHO-IIEITHOTO OKHCIEHHS METWIoJeaTa KOJIMYECTBEHHO HCCIICIOBAaHA aHTUPaIUKAIbHAs AKTHB-
HOCTh accoIlara S-TUApPOKCU-6-MeTriyparmia ¢ saTapaoil kuciaotoi (OMY:SAK). Msmepena s¢ddexTrBHAS KOH-
CTaHTa CKOPOCTH PEaKIHK MEPOKCHIBHOIO paarKaia MeTuioneara ¢ accorarom: fk; = (3.4i0.1)-103 Mo ¢t
(333 K). TIpoBeneHo cpaBHEHHE aHTHOKCHUAAHTHOW aKTHBHOCTH 5-THAPOKCH-6-METHIypaluia W ero accoluara ¢
STHTAPHOM KUCIIOTOM.

KiroueBrle cnmoBa: paanKanbHO-IIETTHOE OKHCIIEHHWE, METIJIONEaT, KOHCTAaHTa CKOPOCTH HHTHOMPOBAHWUSL,

5-ruapoKcH-6-MeTHITypalul, SHTapHast KACIIOTA.

Beenenmne. [{71s1 TecTUpOBaHUS HHTHOUTOPOB B
MoceqHee BpeMs B KauyeCTBE MOJEJBHOIO OKHC-
JsIeMOTo CcyOcTpara HCIOoIb3yIOT 3(QUPHI TOTUHEHA-
CBILICHHBIX JKUPHBIX KUCIIOT, KOTOPBIE BCTPEUAOTCS
B PaCTUTENBHBIX Maciax U Bockax. Hanname nBoil-
HBIX CBSI3€H B 3THX 3(QHpax JeaaeT UX JErKO OKUC-
JSeMbIMM Jla)kKe TP KOMHATHOM TeMmmeparype.
B ocHOBe MHOrMX NaTOJOTHUYECKHX MpPOIIECCOB B
OpraHusMe, MPUBOSIIMX K Pa3IM4YHBIM 3a0oJieBa-
HUSIM U B KOHEYHOM MTOTE K CTapeHHIO, JIEKHUT I10-
BpPeXKJICHHE KIETOK B pe3ylbTare CBOOOIHO-
paIuKaIbHOTO OKHCJIEHUS, OCYILECTBISIEMOIO IIe-
POKCHIIBHBIM paguKkaioM. OCHOBHBIM KOMIIOHEHTOM
KJICTOUHOW MeMOpaHbl siBisiercs jmnua. Jns mpe-
JIOTBPALICHUST OKUCIIEHHS JIMIUA0B HCIOIb3YIOTCS
NPUPOJHbIE M CHHTETHYECKHe MHruoutopsl. K mo-
CIIETHUM OTHOCSATCS NMHUPHUMHUIMHOBBIE OCHOBaHUSL.
W3BecTHO, 4TO S-THAPOKCU-6-METHITypaIlii sSBJIsIeT-
Csl MHI'MOWTOPOM OKHCJIEHHUs METHIOBOrO 3¢upa
oNerHOBOM KHCIOTHI [1]. B Hacrosimeit pabote pac-
CMOTPEHO BIIMSIHAE  accoluara  S-THAPOKCH-6-
METHITypaluia C SHTAPHOW KHMCIOTON Ha OKUCIICHHE
MeTuioneata. [lokaszaHo, 4To, OH MOAABIAET pajgu-
KaJbHO-TIEMTHOE OKUCIIEHHE MeTrioneaTa. M3mepena
KOHCTaHTa CKOPOCTH PEeakIMH accolyaTa C MepoK-
CHJIBHBIM pa/InKajIoM METHJIOJIEAaTa.

JKcnepuMeHTANbHasE 4YacTb. MeTHiosear,
2,2"-a30-0uc-nzo0yruporutpuwi (AUBH) u xmop-
Oemzon oummmanu cormacHo [1]. 5-T'mapokcu-6-
metwiyparin (OMY) u accouuar S-rHIpOKCH-6-
MeTHIypanuia ¢ ssarapaor kucinorod (OMY:SK)
npenocrasiieHbl K.X.H. ['umagueBoid A.P. SHTapHas
KUCJIOTa MCIOJIb30BaHa KBalM(pUKAMK X.4., Oeble
KpucTaiwibl, T. i. 183°C. Okucnenue Metuioneara
IIPOBOJIUITN TI0 METOAWKE, OMUCaHHOH B padore [1].
B crexssHHBIM peakTop 3arpy’kajaud METHIIOJear,
pactBop AMBH B x710p0OeH30J1€, TEPMOCTATUPOBAIIN
15 muH, 3aTeM J00aBIIN acCONUAT, PACTBOPEHHBIN
B 1,4-1rokcane (B OTOENBHBIX ONBITaX OBLIO MOKa-
3aHO, 4To AobasineHue 1,4-muokcana (0.4-1.0 mi)
MeTuoneary (2 M) He BIMAET HAa CKOPOCTh OKHC-
JIEHUsI TIOCIIEJIHET0). 3a TOVIOMCHHEM KHCIOpoia
CJICJIWIM C TIOMOIIBI0 YHUBEpcalibHOU nuddepeH-
LUAJIBHOM MAaHOMETPUYECKONW YCTaHOBKHU, YCTPOW-
CTBO KOTOpOW mpuBoauTcs B padore [2]. CxopocTs
WHULUHMPOBAHUSL PACCUUTHIBAIM 10 YPABHEHUIO:
w; = 2ek,[ABH], tne k, — xoHcTaHTa CKOpOCTH
pacnana AUBH B cpene yriaeBonoponioB, € — Bepo-
SITHOCTh BBIXOJa paaukaioB B o0beMm. lIpu mpose-
JEeHAW  pacyeTOB  WCIONB30BAIM  BEIMYHHBI
lgk, = 15-127.5/0 [c™], 6 = 2.303RT-10 "> k/x/mob
[3], 2e = 0.65 B cpene MeTmiumHONCaTA [4].
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PesyabTaThl u ux odcy:xkaenue. XKuakodas-
HOE OKHCIICHHUEC METHIIONIeaTa B YCJIOBUSAX HAIIETO
skcriepumenTta (333 K, w; = 5.0-10°8 MOJIB T ¢,
KOHIIEHTpaIus cyocTpaTta — 1.7 MOJB/IT) IpOTeKaeT
M0 paJuKaIbHO-IIETHOMY MEXaHU3My C KBajpa-
THYHBEIM OOpeIBOM Tienu [1]. Bmegenme B okwmc-
nstroriicst cyoerpat acconmata OMY :SIK mpuBo-
JIUT K CHUKCHHUIO CKOPOCTH ITOTJIONICHHS KUCIIOPO-
na (puc. 1), MOCKONbKY TOSBISETCS JTOTMOJHUTEb-
HBI KaHaJl pacXOJO0BaHUS MEPOKCHIBHBIX pajKa-
JIOB TIO PEAKIIH:
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Puc. 1. TunuyHble KUHETHYECKUE KPHUBBIC MOTIIONIE-
HUSI KUCJIOpOJa HPH OKHUCICHHH METHIIoNeara B OT-
cyrcTBUe UHTHOUTOpa (1) M B MPUCYTCTBHU accolma-
Ta OMY:SK B KOHIIEHTpaLUsIX 1.5-10™ mons/n (2);
3.9-10" moms/n (3). Vcmoeus peakumn: [RH] =
= 1.7 momus/1, W; = 5.0- 108 MOJ‘IL'J‘I_l'C_l, 333K

8000 10000

WNurubrupoBaHHOe OKHCIIEHHE cyOcTpaTa mpo-
TEKaeT C BBIPAKEHHBIM HHIYKIHOHHBIM IIE€PUO-
JoM (T), 9TO TIO3BOJISIET UCTOIB30BATh JIJIsl pacyeTa
KOHCTaHTBI CKopocTH K; ypaBHenwue [5]:

A[O;] =~k (k)" [RH]In (1-t-7%), (1)
rae A[O,] — KOJIMYECTBO MOTJIOMIEHHOTO KUCIOPO-
na, K, — KOHCTaHTa CKOPOCTH IMPOIOJDKSHHUS ETH
(RO, + RH), k; — xoncranta ckopocTd 0OpbIBa
Lenu OKHUCIICHUs Ha MOJIEKyJax WHTUOHWTOpa, T —
WHIYKIIMOHHBIN TIEpUOJ, ONPENEIIeMbIi 1O TOUKE
NepeceyeHys ABYX JIMHUNA: KacaTeJIbHOW K Havajlb-
HOM CKOPOCTH TMIOTJIONICHMSI KHCJIOpoAa W Kaca-
TENBHOW K HEMHTHMOMPOBAaHHOMY YYaCTKy KHHETH-
4yeckoi KpuBoii (puc. 1).

MaremaTtrueckoii 00paOOTKe MOABEPTaNINCh
OTBITHI, B KOTOPBIX COXPAHSJICS IICTTHOW PEXHM,
T.€. JUIMHA Lenu coctasisia oT 30 10 3 3BEHBEB.
Bbuto ycraHOBNIEHO, YTO KMHETUYECKUE KpPUBBIC
MOTJIONIEHHST KUCIOPO/ia B MPHUCYTCTBUH HHTHOU-
TOpa XOpomIo onuchIBatoTcs ypasHenueM (1). s
pacdera KOHCTaHTBI CKOpoCTH K; mpuHHMaIN
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k, = 5.3 m-momp ¢ [1]. Cpenee 3HaueHHE KOH-
CTaHTBl CKOPOCTH WHTUOUPOBAaHHS COCTaBHIIO
k; = (4.24+1.4)-10° n-moms ¢ ™.

s onpeneneHust 3pQPEeKTUBHON KOHCTAHTHI
ckopoctu uHruoupoBanus (fk;) ucnons3zoBanu me-
TOJI, B KOTOPOM 3aBHCUMOCTh HA4aJbHOH CKOPOCTH
OKHUCIICHHS METWJIONeaTa OT KOHIICHTPAIMH WHTH-
Outopa oOpabaThIBaNy B KOOpAMHATAX ypaBHEHUS
(@) [3I:

F = wor(w)™ — (W)-(wg) ™" =

= iy [INH]o"(2ke W;) ™, )
rae Wo 1 W — HadajbHble CKOPOCTH TOTJIOIICHUS
KHCJIOpOJIa B OTCYTCTBHUE M B TPUCYTCTBHUHU acco-
mMara, coorsercTBento, [INH], — HavanbHas KoH-
nentpanus accormara OMY K, 2ks — koHcTanTa
CKOpPOCTH OOpbIBa ILIEMH OKHCJICHHS MO pPeaKiuu
PEKOMOWHAIIMK TEPOKCHIBHBIX PATUKAIOB METH-
noxeara, 10° i-moms ¢ [6].

VY noBneTBOpUTENIbHAS JINHEHHAS 3aBHCUMOCTh
napametpa F ot [OMY: K], a1s uHTEpBaia KOH-
[EHTPAIUN MHTHOUTOpa (0.6+3.9)'10'4 MOJIB/II TIO-
3BOJISIET KOJIMYECTBEHHO OLICHUTH PPEKTUBHOCTH
UHrHOMTOpa: B pe3yibrare ObwI0 momydeHo fk; =
= (3.4+0.1):10° nmmoms™ct. U3 coorHOMmEHUS
fks/k; paccuuran crexumomeTpuueckuii Kodddurm-
eHt unruouposanus f = 0.8. 3HaueHue 3Toro ma-
pamerpa, ONpeJelieHHOS C YYETOM JITUTEIHHOCTH
UHIYKIMOHHOTO  MEpUoAa IO  YPaBHEHUIO
f = t-wi/[InH], cocTaBaser 0.99+0.15.

Takum o6pazom, B accormuate OMY:SAK
aHTUpaJUKadbHAs aKTHBHOCTh COXpaHsETCS,
XOTSI HECKOJIbKO CHHUXACTCS MO CPAaBHEHUIO CO
cBoboaueiM  OMY, mns xkortoporo fk;
= (2.540.1)-10* n-momp ¢t [1].

Paboma evinonnena 6 coomseemcmeuu ¢ nia-
HOM HayyHo-ucciedoeamenvckux padoom YPHX
Youl] PAH (Ne Toc. pecucmpayuu AAAA-AI7-
117011910034-8).
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THE RADICAL-CHAIN OXIDATION OF METHYL OLEATE IN THE PRESENCE
OF THE ASSOCIATE OF 5-HYDROXY-6-METHYLURACYL AND SUCCINIC ACID

© R.A. Nasibullina, L.R. Yakupova, R.L. Safiullin

Ufa Institute of Chemistry — Subdivision of the Ufa Federal Research Centre
of the Russian Academy of Sciences,
69, prospect Oktyabrya, 450054, Ufa, Russian Federation

In recent years, polyunsaturated fatty acid esters found in vegetable oils and waxes have been used as model
oxidizable substrates for testing inhibitors. The presence of double bonds in these esters makes them easily
oxidizable even at room temperature. The basis of many pathological processes in the body, leading to various
diseases and ultimately to aging, is cell damage as a result of free-radical oxidation by the peroxyl radical. The
main component of the cell membrane is lipid. Natural and synthetic inhibitors are used to prevent lipid oxidation.
The latter include pyrimidine bases. Derivatives of uracil are used in medicine as drugs that exhibit a wide range
of pharmacological activity, which is possibly due to their antiradical properties. In this paper, we consider the
effect of the associate of 5-hydroxy-6-methyluracil with succinic acid on the oxidation of the simplest representa-
tive of lipids - oleic acid methyl ester. In the model system of initiated radical chain oxidation of methyl oleate,
the antiradical activity of the associate of 5-hydroxy-6-methyluracil with succinic acid (OMU: UC) was quantita-
tively studied. The effective reaction rate constant of the methyl oleate peroxyl radical with the associate was
measured: fk; = (3.4 + 0.1)-10° L-mol *-s™* (333 K). The antioxidant activity of 5-hydroxy-6-methyluracil and its
associate with succinic acid was compared.

Key words: radical chain oxidation, methyl oleate, inhibition rate constant, 5-hydroxy-6-trimetiluracil,
succinic acid.
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