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OCOBEHHOCTH OKHUCJIUTEJBHOI'O T'AJIOTEHUPOBAHUS B PALY YPALIUJIA
© N.Bb. Yepunkosa, M.C. IOnycos

B Hacrosimiee BpeMs IMUPOKO M3YYEHBI OKCHUIIPOHM3BOIHBIC MUPUMHUANHOB, TaK KaK THMUH M ypanwi oOHa-
pyxensl B kauectBe ocHoBanui B JIHK u PHK cootBercTBenHo. /[BoiiHas CBSI3b B TAKUX COSAMHEHHSIX C IBYMS
KHCJIOPOJTHBIMH 3aMECTHTEIIIMU TOAO0OHA SHAMUIHOW JBOWHOU CBSI3H, AJIEKTPO(IIBHOE 3aMEIICHUE B JAHHOM
cllydae TpOTEKaeT 3HAYMTENBHO Jierde. Tak, HampuMep, yparyia MOXKHO JIETKO TPEBPATUTh B COOTBETCTBYIOIIEE
OpOMITPOU3BOTHOE.

HHTepec Kk 5-TanoreHnpon3BOIHBIM ypanuia oO0yCIOBIEeH ¢ OXHOW CTOPOHBI TEM, YTO OHHM SIBIISTIOTCS YH00-
HBIMH CHHTOHAMH JJIs CHHTE3a PA3JUYHBIX (PYHIIMOHATM3UPOBAHHBIX MUPUMHINHOB. C Npyrod CTOPOHBI, OHU
MPOSIBIISIOT Pa3HOOOPa3HYIO (PU3HOIIOTHYECKYIO aKTHBHOCTh W IMIPUMEHSIOTCS B MeAMIIMHE [1] ¥ cembCKOM X035 -
ctBe [2]. Takke ciefyeT OTMETUTh, YTO S-rajoreHypamuiibl IPOAYHUPYIOTCs N VIVO MpU pasiHyHbIX BOCIIAIH-
TENBHBIX Mpoleccax. B demoBeueckoM OpraHu3Me MpHu XPOHUIECKOM BOCTIAIUTEIILHOM MPOIEcce O NeHCTBUEM
MHEIIONIEPOKCHIA3bl MPOUCXOAUT oOpazoBanue HyO, U3 CynepoKcHIoB, KOTOpas MPUBOAUT K OKHUCICHHIO HOHOB
xmopa 10 HOCI u Cly, B3aumoaeicTByIOIKX B JaJbHEHIIEM C YpaIMiIoM, IPOAYLIUPYS S-XI0pyparui. AHAIo-
TUYHO oOpa3yercs U S-Opomyparmi. O6pa3zoBaBIInecs S-TaJoreHypalliIbl, UIMes 3aMECTHTENb B 5-M MOJI0XKEHNUH,
MOTYT BcTpauBaTbes B Mojiekyny JJHK mpu OmocuHTe3e BMECTO TUMHHA, IPUBOMSA TEM CaMbIM K MYTaIlUsM U B
JAJTbHEHIIIEM — K OHKOJIOTHUYECKUM 3a0oieBanusMm [1, 3].

B HacrosiiiieM coobiieHnu 0000IIeHBI Pe3yIbTaThl, OTYUYeHHbIC HAMU B TIOCIICAHUE TOMBI IO OKUCIUTEIb-
HOMY raJIOT€HUPOBaHUI0 yparuioB cucremoit H,O,-KHal B kucibix yenoBusx.

W3BecTHO, 9TO OKHCIHMTENBHAS cIocOOHOCTH HyO, B KHCHBIX ycnoBuax Bo3pacTaeT [4]. B muteparype BEI-
CKa3aHO MHEHHE, YTO THAPOKCHINPYIONINM areHTOM YIJIEBOJOPOIOB (amr(aTHIeCKUX W apOMaTHUESCKHX) SIBIISI-
€TCsl MOH THUAPOKCOHUS HO", obpasyronmiics u3 H,0, B 80% H,SO, [4, 5]. BepositHo, HOH THAPOKCOHUS, 0Opa-
30BaHHE KOTOPOTO CIIEAYET OKUAATh, JOIDKEH OBITh CHJIGHBIM OKHCIHUTEIBHBIM areHTOM U SBICTCS MPUIHHON
MOBBIIICHUST OKHCIUTENBHBIX cBoMcTB H,0, B kucmoit cpexe. OMHAKO KBaHTOBO-XMMHYECKUE pacyeThl HE TMOJ-
TBEPIKAAIOT 00pa30BaHKUE HOHA TUAPOKCOHUS B KHCIIOH Cpejie.

KitoueBsie cnoBa: 6-mMeTuimypanui, S-gropypaiiui, raloreHupoBaHue, MeKTPOPUILHOE 3aMeIleHUe, Unco-
3aMeIeHHe.

XnopupoBaHue u OpOMUPOBaHHE O-METHITY- Wil 5,5-IUrajoreHnpou3BOIHBIM  6-METUITypa-
pamiia (1) B 3aBUCUMOCTH OT KOHIEHTPAIIUU HC- mua (5-6) ¢ xopomum Beixonom (puc. 1). B ciy-
none3yemorr H,SO, (5-50%) mnm ee 3ameHa Ha yae MOJAMPOBAHUS BO3MOXKHO OOpPa30BaHUE TOJIBKO
ACOH moxeT mpuBOIUTh K S-MOHOTanorex- (2-4) 5-non-6-metnnypanuia (2) [6].
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Puc. 1. TamorernpoBanne 6-MeTIITypauia
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OxucnuTenbHOE XJIOPUPOBAHUE B OTIUYUE OT
OpOMHPOBaHMS ¥ HOAUPOBaHUS TpeOyeT OoJiee BbI-
COKOH KHCIOTHOCTH cpenbl. CrnenyeT OTMETHTH,
YTO XJIOPHUPOBaHHE O-METWIypaluia CyXuUM ra3o-
obpasubiv Cl, mpuBomut K 5-xm0p-6-meTwiaypa-
mwty (4), a BunaxseiM Cl, x  5,5-nuxiop-6-
THIPOKCU-6-MeTui-5,6-uruapoypannty (6) [6].

UzBectHO, uTO 6-MeTmimypanun (1) akTuBHEE
ypanuia B peakUusIxX 31eKTpO(UIBHOTO 3amele-
Hus B 2500 pa3 [7]. Mbl uccnegoBaiu KOHKYpH-
PYIOLIYIO peakL1Io raJloreHnpoBanys ypauuna u 1.
OO0HapyXeHO, YTO MPU OKHUCIUTEIHLHOM XJIOPUPO-
BaHMM MX CMECH T'aJIOTCHUPOBAHMIO MOJABEPracTcs
B mepBylo ouepens 1. [Ipeamonaraem, 4to JaHHBIN
Pe3ynbTaT MOXKET ObITh HCIIOJBb30BaH Ul CHUXKE-
HUSI PHCKa BO3HUKHOBEHHUSI OHKOJIOTHYECKHX 3a00-
JIeBaHWH, BBI3BAHHBIX OKUCIHUTEIBHBIM TaJOTCHU-
POBaHHEM ypauuia B OpraHU3ME YeJIOBEKa, IIyTeM
WCTIIONB30BaHusl 6-metmimyparia (1) B kadectBe
MUILIEHW, YTO MPENOTBPATUT 00pa3oBaHUE MyTa-
TeHHBIX 5-TaJIOreHypaLIIIOB.

IIpu ranorenupoBanuu 1,3,6-TpumMernnypa-
muia (7) o0pa3yroTcs TOJIBKO S5-TaloreHIpOU3BO/-
Hele (8-10), 4To BEepOATHO CBS3aHO C HAIHYHEM
mMeTmbHBIX Tpymnm y N-1 i N-3 (puc. 2) [8].
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Puc. 2. Tanorenuporanue 1,3,6-Tpumerninypaiia

XapakTepHOl 0COOCHHOCTBIO YPAIUIIOB SBIISICT-
Csl MPOTEKAHUE PeaKiuK unco-3amertenus. Tak, npu
XJIo0prpoBaHnK 5-6poM- (3) u 5-noa-6-MeTrmyparia
(2) mpoucxomur 3amena Br u | Ha arom Cl [7]. Onnako
npy OPOMUPOBAHUH S-XIIOp-6-MeTumyparmna (4) o0-
pazyercs  5-0pom-5-xsiop-6-rupokcu-6-meTm-5,6-
muruapoyparu (11) ¢ xopomM BeIxooM (puc. 3), a
nipy OpOMHUPOBaHUY S5-NOA-6-MeTmTyparmia (2) ¢ Bbl-
COKHM BBIXOJIOM 00pa3yeTcsi S-0poM-6-MeTHITy payIil

30-50% H,S0,
e —E
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8

0] 0
H3CN)Jj\ H,CN
7 + ;\ | + )\ ‘
0 N CH, ] O CH,Br

(3) wm  5,5-mubpoM-6-THIpOKCH-6-MeTHI-5,6-
muruapoyparii (5).
(0] O
Br,
. cl ey . cl
Jo o /= . Lon
o7 N7 cew, 0”7 N7 Neh,

4 11
Puc. 3. bpomupoBanue 5-xnop-6-mMeTniyparina

[lpy OpoMHpOBaHMHM WM  XJIOPUPOBAHHU
5-bopmmt- (12) u S-ruapoKcuMeETHIT-6-MeTHITYpaIy-
na (13) mpoucxoauT 3amMeHa yKa3aHHBIX (PYHKIHO-
HabHBIX rpynn npu C-5 Ha Br wm Cl (puc. 4) [8].
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Puc. 4. bpomupoBanue u xyiopupoBanue 5S-popmui-
(12) u 5-rupporcumetrin-6-metunyparmia (13)

Jlist S-TajyioreH3amMeIeHHbIX 1,3,6-Tpu-
MetmwrypawioB (8-9) zamena | wmu Br mpu C-5
npoucxoaut B 50% H,SO, npu 80°C [8] ¢ obpa3o-
BaHueM /7, a Takxke B 5% H,SO, B mpucyrcrBuu
m30erTka Kl mpu 80°C [9]. Ilpm ucnonbs3zoBaHuH
30% H,SO, u3 ypamunos 8-9 obpa3yercs B paBHBIX
komuuectBax 1,3,6-tpumerwnypaunn (/) u 1,3-
muMetun-6-vonmetnn- (14) wu  1,3-mumernn-6-
opommerunypamun (15) coorBercTBenHo (puc. 5).
VYkazaHHbIE MPEBpaIlleHHus] NPOTEKAIOT IO THUILY
raJIopmIbHBIX peakiuid. S-I'amoreHnponu3BoaHbIC
6-MeTHITypalmia, He HMEIOIINe 3aMeCTUTENeH pu
aToMax a30Ta, B 9THX PEaKIHsIX UHEPTHBIL.

Harpepanue  5,5-muOpom-6-ruapokcu-6-me-
THIT-5,6-muruapoyparuna (5) npuBoaut k 5-6pom-6-
runpokcuMmermrypamty (16), comepxariemMy atom
Br y aroma N, a u3 5-6pom-5-xj10p-6-ruapokcu-6-
MeTWI-5,6-auruapoypanmina  (11) Obl1  BBIJCICH
THIIb S-x1op-6-o6pommerumypammt (17) (puc. 6).
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Puc. 5. O6pazosanue 1,3,6-tpumermnypannna (7) u 1,3-aumerun-6-uogmermn- (14) u 1,3-aumernn-6-6pom-

metunyparmia (15)
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Ianounnpoussoansie (20-23), coxepxkarue coeounenuny (Ne coc. peeucmpayuu AAAA-A20-
arom F npu C-5, Obutr onmyvenst u3 5-drop- (18) 120012090026-9).
u 1,3-mumerun-5-propypanmna (19) (puc. 7) [10,

11] Jlutepartypa
5-Kap6asbaokcum-6-metninypaumt (24) oka- 1 Takeshita J., Byun J, Nhan TQ,
3al1cs MHEpTEH K XJIOPHDOBAHHIO B YCITOBHAX Prl'_[chard D.K., Pennathur S., Schwa_rtz S.M., Chait A,
o Heinecke J.W. Myeloperoxidase generates
OKHUCIIUTENILHOTO TajoreHupoBanus B 20% H,SO,, S - .
5-chlorouracil in human atherosclerotic tissue // J. Biol.
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FEATURES OF OXIDATIVE HALOGENATION IN A SERIES OF URACIL
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Currently, widely studied pyrimidine oxy derivatives, as thymine and uracil found as bases in DNA and
RNA, respectively. The double bond in such compounds with two oxygen substituents is similar to the enamide
double bond, the electrophilic substitution in this case is much easier. For example, uracil can be easily converted

to a corresponding bromine derivative.
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Interest in 5-halogen derivatives of uracil is due on the one hand to the fact that they are convenient synthons
for the synthesis of various funtionalized pyrimidines. On the other hand, they exhibit various physiological activ-
ities and are used in medicine [1] and agriculture [2]. It should also be noted that 5-halogenouracils are produced
in vivo in various inflammatory processes. In the human body, in chronic inflammation under the action of
myeloperoxidase, the formation of H,O, from superoxides occurs, which leads to the oxidation of chlorine ions to
HOCI and Cl,, interacting further with uracil, producing 5-chloruracil. Similarly formed and 5-bromouracil. The
resulting 5-halogenouracils, having a deputy in the 5th position, can be incorporated into the DNA molecule in the
biosynthesis instead of thymine, thus to mutations and eventually to cancer [1, 3]. The article summarizes the re-
sults obtained in recent years on oxidative halogenation of uracils by H,O,-KHal system under acidic conditions.

It is known that the oxidative potential of H,O, increases under acidic conditions [4]. The literature suggests
that the hydroxylating agent of hydrocarbons (aliphatic and aromatic) is the HO™ hydroxonium ion formed from
H,0, in 80% H,SO, [4, 5]. Probably, the hydroxonium ion, the formation of which should be expected, should be
a strong oxidative agent and is the cause of increasing the oxidative properties of H,O, in an acidic medium.
However, quantum chemical calculations do not confirm the formation of hydroxonium ion in an acidic medium.

Key words: 6-methyluracil, 5-fluorouracil, halogenation, electrophilic substitution, ipso substitution.
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