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UHI'MBUPYIOIEE BJIIUSIHUE 5-AMHHO-1,3,6-TPUMETHJIY PALIWJIA
HA PAJJMKAJIBHO-IEITHOE OKUCJIEHME 1,4-JTMOKCAHA B BOJHOU CPEJE

© P.A. Hacubyaumna, JI.P. fIxynosa, P.JI. Cadguynaun

IIpoBeneHa KoNMMYECTBEHHAsI OICHKA aHTHOKHCIMTENHLHOTO JAEHCTBUA S-amuHO-1,3,6-TpuMermimypanuia B
MOJICIIbHOM CHCTEME PaANKAIBHO-IIETHOTO OKuCieHus 1,4-muokcana B BOAHOHM cpene. OKUCTUTENEM CITYKUIT KH-
CJIOpOJ BO3AyXa. MIHUIIMUpOBaHKE OCYIIECTBIISIIN BOJIOPACTBOPUMBIM 2,2’ -a300MC(2-aMUMHONIPOIIaH) TUTHIPO-
xmopunoM mpu Temmneparype 333 K. 3a moriomeHneM KHCIOPOAa CISAWINA MPU TOMOIIA MAaHOMETPUYECKOU
muddepeHmansHol  yecraHoBKU. [lokasaHo, 4To S-amuHO-1,3,6-TpuMeTHIypanui WHTHOMpYeT paluKaibHO-
[IEMHOE OKHUCIeHue 1,4-muoKcana B BOMHOMN cpeme mpu cootHomennu 1,4-muokcan:Boxa=1.0:0.8 v/v. H3mepena
3¢ deKTUBHAS KOHCTAaHTAa CKOPOCTH €ro B3aWMOJICHUCTBHS C TEPOKCHIIBHBIM pagukaioM 1,4-muokcaHa:
fk; = (1.4+0.4)-10* 1-moms™-c™. Crexuomerpuueckuil K03 GUINEHT HHIMOUPOBAHUS, PACCUUTAHHBIN U3 3Hade-
HUH HHIYKIHOHHOTO Tepuona, coctaBmi f = (0.194+0.05). IlonyuenHoe 3HadeHue MpeanoaaraeT HajIu4due mooo-
YHBIX PEAKIUH, 0 KOTOPBIM PacXoayeTcss HHruouTop. Panee ObLIO MOKA3aHO, YTO MPOM3BOAHBIC AMUHOYPAITUIIA
PacXOAYIOTCS Kak MO PEaKIMy C MePOKCHIBHBIM PaJIUKaIoM CyOCcTpaTa, Tak M IO PEaKIUHU C MEPOKCHIBHBIM pa-
JTUKAIOM caMoro MHTHOMTOpa. Iloka3zaHo, YTO B MPUCYTCTBHH BOJBI AaHTHOKCHUIAHTHAS aKTUBHOCTh 5-amuHo-1,3,6-
TPUMETHIypaIiia HECKOJIBKO CHHXKAETCS, YTO, BO3MOXKHO, CBA3aHO C 0Opa30BaHHEM MEXKMOJICKYJSIPHBIX BOJIO-
POJHBIX CBSI3€H MEMKTY MOJICKYJIaMH ypalluia U BOIbI.
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CKOPOCTH MHTHOMPOBaHUS, S-aMHUHO-1,3,6-TpUMETHITYpaIIHIL.

BBenenne. M3BectHo, 4TO S5-aMHHO-6-MeTH-
JypaLuI U €ro IpOU3BOAHBIE SBISIIOTCS UHIMOUTO-
pamu okucienus 1,4-muokcana [1]. Tak kak B Xu-
BBIX CHCTEMax OKHCIIEHHE MPOTEKAaeT B BOJHOM
OKPY’KCHHMH, Ba)KHO BBISICHUTb, KaK 3TH COCIUHE-
HUSL OyAyT MHTHOMpPOBATH OKWCIIEHHE B BOJIHOU
cpeae. B cBs3u ¢ 3THM ObUIO U3Y4YEHO BIMSIHUE
3¢ (eKTUBHOTO aHTHOKCHIaHTa S-amuHO-1,3,6-
TPUMETHIYpalWia Ha CKOPOCTh MOTJIOLICHHS KH-
CIIOpOZa B XOJI€ PaJUKAIbHO-IIETHOTO OKHCIIEHHUS
1,4-nuokcana B BOAHOW cpene. VHunuupoBaHue
OCYIIECTBIISUIA BOJIOPACTBOPUMBIM 2,2’ -a300mc(2-
aMUIMHOTIPOIIaH) TUTHAPOXIOPUIOM.

JKcnepuMeHTAdbHAA 4acTh. 1,4-J[nokcan
(RH) ouniamy mo MeToIMKe, OMMUCAHHOM B paboTe
[1]. KpurepreM 4YucTOTHI CyOCTpaTa CIIy>KHJI Ia-
pamerp ero okucisieMoctu. 2,2-A300uc(2-amuau-
HomnpormaH) auruapoxiopus (ABAIT) 98% crenenu
9uCcTOTH (ACI0S) MCIONB30BaH 0€3 JOMOJTHUTEIh-

HOH ouncTkU. Bona ouniieHa myteM JBOHHOM Auc-
TWUIAIUA. 5-AMuHO-1,3,6-TpuMeTHITypain  mpe-
noctaBieH K.X.H. A.P. I'mmammeBoii. Oxuciienue
1,4-muokcaHa MPOBOIWIM 1O METOJUKE, OIMUCAH-
HOW B pabote [2]. 3a moryomeHneM KHCIOpoa B
ra3oBoil (hase CICAUIM C TOMOIINBIO YHUBEPCAJIb-
HoUl muddepeHInanT-HOR MaHOMETPUYECKOH ycTa-
HOBKH, YCTPOHUCTBO KOTOPOIl IPUBOAUTCS B padoTe
[3]. CxopocTh MHUIIMUPOBAHHS PACCUNUTHIBAIM 10
ypaBHeHuo: W; = Ki-[ABAII] = 2ek, [ABAII]. IIpu
pacdere UCIOIb30BAIM KOHCTAHTY CKOPOCTH pac-
maga ABAII B cucreme 1,4-muokcan-soga = 1:1
(vIv), paBayto 3.6-10° ¢ [2].

Pe3ynbTarel u ux oocy:xkaenne. JKumkodas-
Hoe okucienue 1,4-nuokcana (RH) B BogHO# cpe-
Jle TIPOTEKaeT M0 PaJANKaIbHO-IIETHOMY MEXaHU3-
My € KBaJpaTHYHBIM 00pbIBOM 1ienu [2]. Beenenue
B OKHCIsmomuiics cybcrtpar S-amuno-1,3,6-Tpu-
Metmrypammina  (InH) mpuBoguT K  CHMXKEHUIO
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XUMUA

CKOPOCTH TIOTJIONICHUS Kuciopoaa (puc. 1) Beien-
CTBHUE TOSIBIICHUS OTIOJHHUTENHHOTO KaHajla pac-
XOJOBaHMSI TIEPOKCUIIBHBIX PAJUKAIOB MO PEaKun
€ MOJIEKYJION ypauuia.

3aBUCHIMOCTh HAYaJTBHOW CKOPOCTH OKHCIIE-
Hus 1,4-1MOKCaHa B BOJHOM cpefie OT KOHIICHTpa-
UM BBOAMMOTO MHIMOMTOpA MpUBEACHA Ha puc. 2.
Jl1s KOmUIecTBEHHOM OMEeHKH 3(PPEKTUBHOCTH WH-
ruOupoBaHus MPUMEHUMO ypaBHEHHE [4]:

F = o (w+w;) ™ — (w+w;) wo™

= fikz[InH]o- (ks w;) *, D
rae Wo 1 W — HadalbHbIE CKOPOCTH TIOTJIOIIEHUS
KHCJIOpOJia B OTCYTCTBUE U B MPUCYTCTBUU HMHTH-
ouropa, cooTBeTcTBEHHO, [INH]y — HavanbHas KOH-
HeHTpanus S-amuHo-1,3,6-Tpumernnypanuna, 2Kg—
KOHCTaHTa CKOPOCTH OOpBIBAa IENH OKUCICHHS TI0
peaknuu PeKOMOWHAIMK TMEPOKCHIBHBIX pauKa-
noB 1,4-mmokcana, 10° 1-moms ¢ [5].

Y 10BnEeTBOPUTENbHAS IMHEWHAS 3aBUCUMOCTh
napamMeTpa MHIHOMpOBaHUS F OT KOHLEHTpanuu
5-amun0-1,3,6-TpUMeTHTypanmia (prc. 2) mo3Bos-
€T KOJMYECTBEHHO paccuyuTaTh d()(PEeKTUBHYIO KOH-
cranty ckopoct fk; = (1.4+0.4)-10* n-moms ¢ ™.
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Puc. 1. Tunnyable KUHETHYECKUE KPHUBBIE TOTIIOIIE-
HUS KACTIOpO/ia TIpH OKuCiIeHnn |,4-nroKcana B BOJI-
HOIi cpesie B OTCyTcTBHE HHTHOUTOpa (1) 1 B pUcyT-
cTBUU 5-ammHO-1,3,6-TpUMeTHIIypannia B KOHIICH-
Tpamuu 0.8:10" mons/n (2); 1.5:10° monb/n 3). Ye-
nosust peakuuu: [RH] = 6.4 monw/n, w; = 1.1-107
Monb- 1 L-¢?, 1,4-muokcan:sona = 1.0:0.8 viv, 333 K

5000

Crexuomerpuueckuii K03p(GUIMEHT UHTUOU-
poBanus f MOXHO ompenenuTh M3 MPOTOIKUTETE-
HOCTH WHIYKIIMOHHOTO Tieproaa (), HabroaaeMo-
ro B XoJ¢ HHruOMpoBaHHOro S-amuHo-1,3,6-
TPUMETHIYPAIIUIOM OKHUCICHUS |,4-AHOKCaHa B
soxuoit cpene: f = twi/([InH]o). Paccunrannoe ¢
NPUMEHEHHEM 3TOr0 ypaBHeHUs 3HadyeHue f co-
craBister 0.19+0.05. Tak kak IS KJIACCHYECKUX
HHTMOUTOPOB JAaHHOE 3HAYEHHE JOJ/DKHO COCTaB-
7Tk 1+2, MONydyeHHOE 3HAYEHHE Mpearnosaraet
HaJIM4YMe TOOOYHBIX PEaKIni, B KOTOPBIX PacXo.ly-
eTcsi uHruouTop. Panee ObUIO MOKa3aHO, YTO MPO-
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M3BOJIHBIC aMUHOYypalmia pacXoAyIOTCs Kak IO
PEaKIU ¢ MEePOKCHIBLHBIM PaJKalioM cyOcTparta,
TaK W MO PEaKIUU C MEPOKCHUIBHBIM PaJMKaJIOM
camoro uarHoOuTOpAa [7].

w-107, monbe-n-t-ct

1] 0,5 1

1,5 2
[InH]-10% mont

Puc. 2. 3aBucMMOCTh CKOPOCTH TOTJIOMICHUS KHCIIO-
pona mipu okucienuu 1,4-muokcaHa B BOITHOM cpere
(1) u mapametpa unrubupoBanus F (2) ot koHIeHTpa-
muu  5-amuHO-1,3,6-TprMeTHITypania. YCIOBHSA pe-
akiun: [RH] = 6.4 Mo/, W, 1.1-107 MOJIL'JI_l'C_l,
1,4-muokcan:Boga = 1.0:0.8 viv, 333 K

Takum oOpaszom, S-amuHO-1,3,6-TprMeTHITy-
pammiI TPOSIBIJI  XOPOIIYI0 PEaKIHOHHYIO CII0CO0-
HOCTh II0 OTHOIIEHHIO K TMEPOKCHpaInuKaIam
1,4-n1oKcaHa B BOJHOM Cpejie: ¢ y4eTOM MOJIy4eH-
HbiX 3Hauyenuit fk; u f xoHCTaHTAa CKOpOCTH B3aM-
MojeucTBusl  5-amuHO-1,3,6-TpuMeTmypanuna ¢
MICPOKCHIILHBIM PAJIUKAIOM 1,4-ITHOKCaHA COCTaBHIIA
k; = (1.2£0.3)-10° n-moms™c™. TlomyueHnsIi pe-
3yJabTaT HWXKE 3HAUCHUS K; = 7.8:10° J'I'MOJ'IB_l'C_l,
U3MEPEHHOTO JIJISl 3TOTO K€ COCJIUHCHHS B Cpelie
1,4-nmuokcana B orcyrctBue Bonbl [1]. CHUXeHUE
KOHCTaHTBI CKOPOCTH MOXET OBITh CBS3aHO C
o0pa3oBaHHEM MEXMOJEKYJSIPHBIX BOJIOPOIHBIX
CBsI3CH MEX]Iy MOJICKYJIaMH ypaIiiia U BOJIBL.

Paboma evinonnena ¢ coomeemcmeuu ¢ nia-
HOM HayuyHo-ucciedoeamensckux paoom Y@PHUX
YoUll PAH (Ne T'oc. pecucmpayuu AAAA-AI7-
117011910034-8).
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INHIBITING EFFECT OF 5-AMINO-1,3,6-TRIMETHYLURACIL
ON THE RADICAL-CHAIN OXIDATION OF 1,4-DIOXANE IN AQUEOUS SOLUTION

© 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

The oxidation of organic compounds by oxygen is a chain process involving active peroxyl radicals. On the one
hand, this reaction is useful and is a source of energy. In particular, the biochemical oxidation of substances to car-
bon dioxide and water is the basis of the vital activity of organisms. Under normal conditions, this reaction takes
place under the control of enzymatic and non-enzymatic systems of the cell. In some diseases there is an increased
formation of free radicals, which is accompanied by oxidative stress. The mechanism of action of antioxidants is that
they interact with peroxyl radicals, turning them into inactive particles. This leads to a decrease in the oxidation rate.
In this article, we present a quantitative evaluation of the antioxidant effect of 5-amino-1,3,6-trimethyluracil in the
model system of radical-chain 1,4-dioxane oxidation in aqueous medium. The ratio of 1,4-dioxane to water in the
experiments was 1.0: 0.8 v/v. Oxidizing agent was the air oxygen. The initiation was carried out with water-soluble
2,2'-azobis (2-amidinopropane) dihydrochloride at a temperature of 333 K. The oxygen uptake was monitored using
a differential manometric setup. The experiments have shown that 5-amino-1,3,6-trimethyluracil inhibits radical-
chain oxidation of 1,4-dioxane in an aqueous medium. The interaction rate constant of 5-amino-1,3,6-trimethyluracil
with peroxyl radical of 1,4-dioxane was measured: fk; = (1.4+0.4)-10* I-mol™s™. The stoichiometric inhibition fac-
tor (f) was calculated from the values of the induction period: according to experimental data f = (0.19+0.05). The
value obtained shows the presence of side reactions in which consumed the inhibitor. It was shown that in the pres-
ence of water, the antioxidant activity of 5-amino-1,3,6-trimethyluracil decreases slightly, which is associated with
the formation of intermolecular hydrogen bonds between uracil and water molecules.

Key words: radical chain oxidation, peroxyl radical, 1,4-dioxane, water, inhibition rate constant, 5-amino-
1,3,6-trimetiluracil.
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