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CHUHTE3 U AHTUPAJIUKAJIBHASI AKTUBHOCTDb HOBBIX 5-AMUWHO-
U 5-THAPOKCUIIMPUMHUJUHOB

© 10.3. Xazumyainuna, A.P. 'mmanunesa, U.b. Aoapaxmanos, A.I'. Mycradgun

IIpobaemMa apMakoIOrn4ecKon 3alUThl OpraHU3Ma OT SKCTPEMalbHbIX (PaKTOPOB (PH3UUECKOM, XUMUYE-
CKOM M OMOJOrHYecKOM MPUPOb! BEIIBUHYIACH B UMCIO aKTyalbHBIX 337ad COBPEMEHHOI MeIulMHbL. B 3Haun-
TEJIFHON CTETIEHH 3TO 00YCIIOBICHO YCKOPEHHUEM TEMIIa )KU3HU U YCIOKHEHHEM Ipo(ecCHOHaIbHON NesSTeIbHO-
CTH, KOTOpBIE OIPEIEeNIHIH 1IeJIeco00pa3sHOCTh Pa3padOTKM M MPHMEHEHHs IperaparoB, 00JIaIalomiX IIHPOKHM
CIIeKTpOM (DapMaKoJIOTHYEeCKOH aKTHMBHOCTH, B YaCTHOCTH, aHTHOKUCIHUTENBHOM M aHTHIMIIOKCHYECKOHW. Ycra-
HOBJIEHO, YTO B YHCJIO TAKUX CPEICTB BXOIAT HEKOTOpBIE MPOU3BOJHBIE ypallMia C [IOJUBAJIEHTHBIM J1€HCTBUEM
Ha OpraHu3M.

Hay4HbIi 1 IpakTHUECKUH HHTEpEC K a30TUCTHIM OCHOBAaHMSAM HYKJICHHOBBIX KUCIIOT HE YMEHBIIIAETCS YXKe
Ha IPOTSLKEHUH MHOTHX JIE€CATKOB JIET. DTO CBA3AHO C MX YHUKAJIbHBIMU CBOMCTBAMH, @ UMEHHO, SIPKO BBIPAXKEH-
HOW (hapMaKoJIOTHYECKOH aKTHBHOCTBIO IIIMPOKOTO CIIEKTPa ACHCTBUSA M HU3KOM TOKCHYHOCTBIO. BBICOKYIO OHO-
JIOTMYECKYI0 aKTUBHOCTb IPOSBISIIOT Pa3HOOOPa3HbIe MPOU3BOIHBIC MUPUMHIMHOBOIO OCHOBaHUS PUOOHYKIICH-
HOBOM KHCIOTH ypanwia. Tak, 3'-a3umo-3'1e30KCUTHMHUINH, XUMIUECKOe COeTUHEHNE, N3BECTHOE B MEIAUIIHE,
KaK JICKapCTBEHHBIN Ipenapar 3uA0BYANH, HYKJICO3UAHBI HHTHOUTOP OOpaTHOM TPaHCKPHIITa3bl BUPYCa HMMY-
HozjeHIuTa YelloBeKa. Takke U3BECTHBI TaKWe MPOHM3BOJHBIC ypalliia, KaK S-oKcu-6-MeTmmyparmi (penapar
Hmmyper), 5-¢propypauun (dmroopoypanuia) — NPOTHBOONYXOJEBBIM IpemapaT M3 TPYNIbl MHPUMUIAHOB,
6-MeTmrypanmi o0nagaeT UMMYHOCTUMYIIHPYIOIIEH aKTHBHOCTEIO, CTUMYJIHPYET KIETOUHBIE (DaKTOPHI 3aIHTH,
YCKOPSIET MPOIECCH! KIETOYHOM pereHepary, OKa3plBaeT IPOTHBOBOCTIAIUTENBHOE JeHCTBHE U Ap.[S, 7]

Ba)XHBIM MOMEHTOM B HUCCJIEIOBAHUSIX IO XUMHUECKUM MOAU(DUKAIMSIM NTUPUMUAUHOBBIX OCHOBAHUMN SBIISI-
eTcs pa3paboTKa MPOCTHIX U APPEKTUBHBIX METOMIOB IPSIMOTO BBEACHUS (I)EIHKLII/IOHaJIBHLIX IpyMIl B F€TEPOLIUK-
JIMYECKOE KOMBIO. Psi IPOM3BOHBIX YpALUiIa, MOXUPHIMPOBAHHBIX 110 C -C°-1BOMHO CBsI3H, 00IaaeT BBICO-
KOM (hapMaKoIOTH4eCKOW AaKTUBHOCTBIO INHMPOKOrO clekTpa aeicTBus. K HuUM oTHOcsTCs 6-MeTHiTypanui,
5-TuapOKCH-6-METHITypalliil 1 HEKOTOPBIE X CTPYKTYPHBIC aHAJIOTH, SBIISIFOLINECS N3BECTHEIMA HMMYHOCTHMY-
JUPYIOIIMMU IpenapaTtamu. Takke reTepoLrKINYecKue COeMHEHUS HaX0IAT IHUPOKOE NPUMEHEHUE B CEJIbCKOM
XO3$II710TB€, BCTCpUHAPUU, B KAUCCTBC I/IHFI/IGI/ITOpOB KOPpPO3UN METAJJIOB, B IPOMBIINIJICHHOCTH KaK OKCTPArcHThI
0J1aropoHBIX METAJIOB.

Takum o0Opazom, pa3paboTka CHHTE30B HOBBIX OHOJOTMYECKH aKTHBHBIX BEUICCTB Ha OCHOBE ypaluia U B
HACTOSIIIEe BpeMsl OCTaeTCsl aKTyalbHOW 3amadeil. Llenpro JaHHOM paboThI SBISETCS CHHTE3 HOBBIX 5-aMHUHO H
5-FI/I}Z[pOKCI/IHI/IpI/IMI/I[[I/IHOB 1 CKPpUHUHT UX aHTHOKCH,Z[aHTHOﬁ AKTHBHOCTH.

KiroueBsle cioBa: ypauui, NHpUMUAIUHBI, aHTUPAJAUKalIbHasi aKTHBHOCTb, OKHCIIEHHE.

Beenenue. 13 nureparypHbix gaHHbX [1, 2] u
pe3yIabTaTOB MCCIICIOBAaHUI, MPOBEACHHBIX PAHEE B
naboparopuu  GapMakOPOPHBIX  HUKIHYSCKUX
cucteM YOUX YOUIL PAH [3-6] uszBecTHO, YTO
HEKOTOpbIE MPOW3BOAHBIE ypaluia o00JIaJaroT
AHTHOKCHJAHTHOHN (aHTHpaIuKaIbHOW) aKTUBHO-

cThio. KpomMe Toro, u3 nmurepaTypsl U3BECTHO, UTO
(dapMakonoruueckoe JIeHCTBHE  YpalWJIOB  BO
MHOTOM 3aBHCHUT OT TPOSIBJIISEMbIX HMH aHTH-
OKCHJIAaHTHBIX CBOWCTB [7]. TT03TOMY MOUCK HOBBIX
AHTUOKCHUJAHTOB CPENU TPOU3BOHBIX MTHPUMUIH-
Ha SABJISICTCS aKTyallbHbIM. MI3BeCcTHO, YTO HAanOOJIb-
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el aHTUOKCUJIAHTHOW aKTHBHOCTBHIO CpEIu ypa-
WIOB 00NaIAl0T S-TUAPOKCU- U S-aMUHOYPAIHIIBI
[8]. IlosTOMy Harmra paboTa HampaBiIeHa Ha CHHTE3
HOBBIX 5-aMHHO- W S-THAPOKCHUIIUPUMHIUHOB U
MEPBUYHBIA CKPUHHUHT WX aHTUPAJUKAJILHOW aK-
THBHOCTH.

PesynabTaThl n ux o0cy:xnenne. B kauecTe
HUCXOJIHBIX COCOUHEHUI MBI paccMaTpUBAIIU Clie-
IOyIOUIMEe aMUHOIMPUMHIUHBL: 6-aMHHOYpPaLl U
2-aMuHO-6-MeTHI-3,4- TUTr U APOITUPUMUTUH-4-0H.
Hns cuHTe3a NPOM3BOJHBIX 2-aMHHO-6-MeTHII-
NUPUMHUINH-4-0Ha Hamu Oblia paspaboTaHa cie-
nyromas cxema (puc. 1).

[Mupumuana 1 monydyeH KoHIEHcaluen are-
TOYKCYCHOTO 3(Hpa ¢ TYaHHIMHOM C TIOCIEIyFO-
e MUKIn3anuei 00pa3yomerocss ypaMuHKpPOTO-
HOBOrO 3upa. B crextpe SIMP 'H HaGmonaroTcs
CHHIJICTHBIC CUTHAJIBI POTOHOB METUIIBHOW TPYII-
el ipu 1.96 m.a. u nporona npu C-5 B obmacth
5.38 M.I., a TaKK€ YIIUPEHHbIC CUHIJIETHBIE CHUT-
Hamel ipu 6.6 1 10.87 M.1I. COOTBETCTBYIOIINE MIPO-
toram NH,-rpymmsr 1 N®H coorsercreenno. Jla-
nee mupuMuIuH 1 6pomupoBa 6pOMOM B YKCYyC-
HOM KHCJIOTE, MOJYYWUIH OpPOMIIPOU3BOJHOE 2 C
BeIxosioM 80%. B cnextpe AMP 'H coenunenus 2
rcye3aeT cUrHai nporoHa H-5, pe3ormpyromuii B
coequHennn 1 B obxnactu 5.38 m.n. B cmektpe
SAMP C curnan yriepoasoro atoma C-5 cmerna-
erca B Ooyiee CHJIBHOE MOJIE IO CPAaBHEHHIO CO
crekTpoM ucxogHoro 1. AmuHupoBanue 5-Opom-
MUPUMHIMHA 2 TIPOBOAMIIM IO H3BECTHONH METOIH-
ke [9] B MaJbUMKOBOM aBTOKJIaBE B M30BITKE BOJI-
Horo ammuaka npu 120°C B Teuenue 20 4. Ilocre
OYHMCTKH MEPEeKPHUCTAIUIM3ALNEH BBIXOJ LIEJIEBOIO
S-amuHonmpumuanHa 3 coctasui 68%. s momy-

YEeHUS! S5-TUAPOKCUIPOU3BOAHOTO S5 MUpUMHUAMH 1
MOJBEPTAIM OKHCIEHMIO B YCJIOBHUAX pEaKIHU
Omr6ca [10]. B pesymnbrare ¢ Berxogom 30% moiry-
YeH MPOMEXYTOUYHBIA MPOAYKT 4, KOTOPBIH THIPO-
JU30BaJIM TPU HarpeBaHUM B KHUCIIOW cpene W Io-
JYYWIIA TEJIEBOH S-THAPOKCUNTHPU-MHUIUH 5.

B crexrpe IMP 'H nupumununa 4 ncaesaer
curxai nportona npu C-5 B obnactu 5.38 m.1., mmo-
SIBJISIETCSI CHUHTJIET mpu 7.86 M.I., COOTBETCTBYIO-
I TIPOTOHAM aMMOHHHCYIhGaTHONW rpynmel. B
CHEKTPE COEAWHEHMS S TOSABIAETCS YHIIMPEHHBIN
CHHIJIET NpHU 5.45 M.J., COOTBETCTBYIOIINI MPOTO-
nam N°*H u OH-rpymmsr.

[Tomobuyt0 K€ cXeMy MBI HCIIOJNB30BaH U
JUISL CHHTE3a 5-aMUHO- U S-TUAPOKCH MPOU3BOTHBIX
6-amunoyparmia 7 u 9 (puc. 2).

BpoMupoBanue 6-aMuHOypanuia HpPUBENIO K
oxuaeMoMy 5-Opom-6-amuHoypanuny 8. OgHako
B OTJIMYHE OT MUPUMUAMHA 2, TO00paTh YCIOBHUS
aMUHHUpPOBaHUS 5-OpoM-6-amuHOypammina 8 moka
HE yIajock, 5S-aMUHONIPOU3BOAHOE 9 MOIydeHo He
Obu10. [TpuMUAKMH 7 TIOJIYYEH TOCTATOYHO TIIAJIKO,
¢ BeixogoM 33%. CTpykTypa NUPUMHUAUHOB 6 U 7
YCTaHOBJIEHA CIIEKTPATbHBIMU METOIaMHU.

IlepBUYHBIN CKPHUHMHI aHTHPAJUKAIBHOU
akTUBHOCTU npoBoaunu merojnom HIDIIT, ocHo-
BaHHBIM Ha CITIOCOOHOCTH MCCIIETYEMBIX BEIIECTB
BOCCTAHABJIMBATH CBOOOJHBIC paauKainbl 2,2-
nudeHn-1-nuKkpunruapasuia. IToT METOJ OKa-
3asicsi HanOoJiee MOAXOASIINM JIJIsl TECTHPOBAHUS
ypauuioB [6]. CuHTe3upOBaHHBIE COCAMHEHUS 3,
5, 7 uccrenoBaiu B CPaBHEHUHU C HCXOJTHBIMU
nupuMuguHaMu 1 u 6 u S-aMuHO- ¥ S-THAPOKCH-
6-MeTHITypanuiamMu, TMPOSBISIONIIMH BBICOKYIO
AHTUPAIUKAIBHYIO aKTUBHOCTEL [6]. PesynbTaThl
MIPUBEJICHHI B Ta0J.
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Puc. 1. Cxema cuHTe3a POU3BOIHBIX 2-aMUHO-6-METHIITUPUMUINH-4-0Ha
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Anmuoxcudanmnas akmugHoCms NPOU3B0OHLIX YPayuad, 8 Konyenmpayuu 50 mxe/m,
usmepenuas memooom @I -mecma

CoequHeHHE AOA, %
Y3 70
Y5 83
Y7 31
AMY 84
oMy 83
6-AY 44
H3onuro3un 34

PesynbTaThl SKCIIEpUMEHTa NIOKa3alu, YTO BBE-
JIEHWE S-TUIPOKCUTPYIIBI B MOJIEKYTy 6-aMHHO-
ypauuia He npuseno kK ycwieHnio AOA. Momudu-
Kalusl e 2-aMHHONMMPUMHUIINH-4-0Ha 3HAYUTEIHHO
yBenmuuuBaer AOA, mpudeM S-TUAPOKCUIIPOH3BO/I-
Hoe 5 okazainock Ooree akTBHO. [To AOA coenHeHust
3 u 5 cpaBHnMEI ¢ pedepertHEIME AMY 1 OMY.

3akmouenue. Takum 00pa3om, JBa CUHTE3U-
POBaHHBIX COCAWHCHHUA II0 PpE3yJibTaTaM IICPBU-
YHOro CKpHUHHHIA OKa3aJluChb MNCPCIHCKTUBHbBIMU
JJIs1 ﬂaﬂLHeﬁmHX yFJ'Iy6J'ICHHI>IX I/ICCJ'IC,Z[OB&HI/IIZ B
ycIoBusX in Vitro u in vivo.

Paboma ewinoanena 6 pamxax [oczadanus
No AAAA-A19-119020890014-7 u Ne AAAA-A19-
119011790021-4.
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SYNTHESIS AND ANTIRADICAL ACTIVITY OF NEW 5-AMINO-
AND 5-HYDROXYPYRIMIDINE

© Y.Z. Khazimullina, A.R. Gimadieva, I.B. Abdrakhmanov, A.G. Mustafin

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 problem of pharmacological protection of the body from extreme factors of physical, chemical and bio-
logical nature has become one of the urgent problems of modern medicine. This is largely due to the acceleration
of the pace of life and the complexity of professional activities, which determined the feasibility of the develop-
ment and use of drugs with a wide range of pharmacological activity, in particular, antioxidant and antihypoxic. It
is established that some derivatives of uracil with polyvalent action on an organism are among such means.

Scientific and practical interest in the nitrogenous bases of nucleic acids has not decreased for many decades.
This is due to their unique properties, namely, pronounced pharmacological activity of a wide spectrum of action
and low toxicity. High biological activity is shown by various derivatives of pyrimidine base of ribonucleic acid
uracil. Thus, 3'-azido-3'dezoxitimidine, a chemical compound known in medicine as a drug, zidovudine, a nucleo-
side reverse transcriptase inhibitor of the human immunodeficiency virus. Also known are derivatives of uracil,
such as 5-hydroxy-6-methyluracil (drug Immured), 5-fluorouracil (fluorouracil) — anticancer drug from the group
of pyrimidines, 6-methyluracil has immunostimulatory activity, stimulates cellular defense factors, accelerates the
process of cell regeneration, anti-inflammatory effect, etc.

An important point in the research on chemical modifications of pyrimidine bases is the development of
simple and effective methods of direct introduction of functional groups in the heterocyclic ring. A number of
uracil derivatives, modified by C5-C6-double bond, has a high pharmacological activity of a wide spectrum of
action. These include 6-methyluracil, 5-hydroxy-6-methyluracil and some of their structural analogues, which are
known immunostimulating drugs.

Also heterocyclic compounds are widely used in agriculture, veterinary medicine, as inhibitors of corrosion
of metals, in industry as extractants of precious metals.

Thus, the development of synthesis of new biologically active substances based on uracil and currently re-
mains an urgent task.

The aim of this study is to synthesize new 5-amino and 5-hydroxypyrimidines and screen their antioxidant activity.

Key words: uracil, pyrimidines, antiradical activity, oxidation.
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