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KoponaBupycHas undexuus 2019 r. (COVID-19) — HoBas mo6anbHasi naHAEeMUS ¢ BHICOKMMMU 3aboJieBa-
€MOCTBIO U CMEPTHOCTBIO, BEI3BaHHAS pacIpOCTpaHeHEM KOPpOHABHPYCa TSKEJIOTO OCTPOTO peCImpaTop-
Horo cuHapoma 2 (SARS-CoV-2). I1lpousBogHbie N-TUAPOKCULIMTUANHA BBIIISIAAT NEPCIIEKTUBHBIMU JJIsI
60pbobl ¢ COVID-19 u npyrumu BUpyCHbBIMU 3a00JIEBAHUSMHU, B YACTHOCTU MOJIHYMTMPABUP HEAABHO ObLI
0I00peH IJIsl DKCTPEHHOI Mpo(dUIaKTUKM Ha paHHUX cTaausx nocjie uHpuuupoanusi SARS-CoV-2. B
paboTe IIpemIoXeHa cxeMa CUHTe3a S-rajloreH-2"-a3um03aMellle HHBIX IPOU3BOIHBIX LIUTUAUHA U N-TUII-
poxcunuTuarHa. CUHTEe3MpOBaHHbIE COSAMHEHMS IPOTECTUPOBaHbI HA MaHeau u3 mectu PHK-conepxka-
mux BupycoB, BKmodasas SARS-CoV-2, sureposupycel, CHIKV u BUY-1. Psan coennaeHmii crtocooeH nH-
rubuposaTh pazMHoxeHue BUpycoB SARS-CoV-2 u CHIKYV B MukpoMoJisipHoM nuarna3zoHe 6e3 3aMeTHOM
UTOTOKCUYHOCTH 151 KIIeTOK. CTPpYKTYpPHI TUIePHBIX COEIMHEHUIA MOTYT OBITh MCITOJIb30BaHbI B KAUECTBE
OTIpPaBHOM TOUYKU IJIs1 JaJibHEMIIero au3aiiHa MpOTUBOBUPYCHBIX ar€HTOB.

Knioueswie cnosa: SARS-CoV-2, npomusosupycHole aeenmut, HyKaeo3udHble anasoeu, N-euopoxcuyumuoun

DOI: 10.31857/S0132342323060064, EDN: PMYJGZ

BBEAEHUE

KopoHaBupycHast maHaeMusl co3aajia yrpo3y JJist
30POBbSI M XXU3HM JIIOACH, a TAK:Ke SKOHOMUKU 10
Bcemy Mupy. Koponasupychast nadexkimss COVID-19,
BIIEpBbIC BhIsIBJIEHHAs B KOoHIIe 2019 1. B ¥YxaHe (mmpo-
BuHLMA XyO0sii, Kuraii), mpuBeja K HpomoKalo-
meiica manaemuu 2019—2023 rr. COVID-19 BhI3BIBaeT

1

Bupyc SARS-CoV-2. O061ue cuMITTOMEI 3a00JIeBaHUS
BKJTIOUAIOT JIMXOPAJIKY, CyXOi KallleJib, IOTEPIO OOOHSI -
HUS U OIBIIIKY, a TAKXKE PSi OCTOXKHEHUI, TAKMX KaK
IMHEBMOHMUS, OPOHXUT, BUPYCHBIU cericuc, nuapest u
OCTpPHII1 pecIMpaTOpHBIil gUCTpecc-cuHapoM [1, 2].
SARS-CoV-2 — cenpMoOili KOpOHaBHpYC YeJOBEKa
mmociie 229E, NL63, OC43, HKU1, MERS-CoV n

JlornomHuTeIbHbIe MaTepuaibl K 3T0ii ctathe nocTyrHbI o doi 10.31857/S0132342323060064 11151 aBTOPM30BaHHBIX MOJIB30BATEIIEHA.

Coxkpatuenust: CAN — HutpaTt ammoHusi-epusi(1V); CCsy — nuToTOKCHYeCKast KOHLUEHTPALIMSI, HEOOXOAMMAsI JUTsl CHUXKEHUST (utyo-
pecueHTHoro curHana Ha 50%; CCIDs, — pasBeneHue Bupyca, Bbisbiarouiee LITID B 50% kierok; CHIKV — Bupyc UukyHryHbs;
COVID — kopoHasupycHast uHdexuus 2019 r.; EC5y — addexTrBHasi KOHLUEHTpaUusl, HEOOXOAUMAsI Ul CHIDKEHUsT 00pa30BaHUsI
MPU3HAKOB BUPYC-UHIYLIMPOBAaHHOI ruGenu kietok Ha 50%; EV — sntepoBupyc; EV-A71 — suteposupyc A71; E30 — sxoBupyc 30;
FDA — YnpapieHue o KOHTPOJIIO KayeCTBa MUIIEBLIX MPOAYKTOB U JIEKAPCTBEHHBIX cpeacTs; PV1 — nonuosupyc 1-ro tuma; RdRp —
PHK-3aBucumas PHK-nonumepasa; SARS-CoV-2 — KOpoHaBUPYC TSKEJIOTO OCTPOTO pecrupaTopHoro cuHapoma 2; BUY-1 —

BUPYC UMMYHoOAehUIIMTA yeaoBeka 1.

# ABTOp 1UTsT CBsI3M: (TeL.: +7 (926) 606-29-10; o1. moura: Baruh238@mail.ru).
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SARS-CoV. Kak n Bce kopoHaBupycbsl, SARS-CoV-2
TpeacTasisieT coboii 000JIOYeYHBI OnHOILIEIOYeY-
Helii PHK-cogepxamuii BUpyc ¢ TOJOXUTEITbHOMN
nenbio LinHoit ~30000 ocHoBanuii. OCHOBBIBASICH
Ha opranm3auun reHomMa SARS-CoV-2, yertwipe
depMeHTa paccCMaTpUBAIOTCS B KaUeCTBE MPUBJIEKA-
TEJIbHBIX TepaleBTUYECKMX MUIIEHEN, BKIIIOYas
nporeasdbl PLpro (nsp3) u 3CLpro (nspS5), PHK-3a-
Bucumyto PHK-nmonumepasy RdRp (nspl12) u PHK-
xenukasy (nspl3) [3]. RdRp karaausupyer cuHTE3
BupycHoit PHK u, tTakum oGpa3om, urpaer lieH-
TpaJbHYIO POJIb B LIMKJIE PEIUIMKALIUN U TPAHCKPUII-
L1 BUpYca.

PempaecuBup, MoHodoOchopaMuaaTHOE IIpOJIe-
kapcTBO C-a€HO3MHOBOIO HYKJIEO3UIHOTO aHaJioTa
GS-441524 [4], 6b11 iepBbiM MHTMOUTOPpOM RdARp,
onoopeHHbIM FDA m1s1 teyeHust maumeHToB, MHPU-
nupoBaHHBIX SARS-CoV-2. OgHako ero BIMSIHME Ha
YacTOTYy TOCMUTAIM3alUii U CMEPTHOCTh HE3HAYM-
TEJIbHO [5], a HEyoOBIECTBOPUTEIbHBIC (DAapMaKOKHU-
HETUYECKME CBOMICTBa (B HACTOSIIIIEE BpeMsI OO0OpEH
JIJIS1 BHYTPUBEHHOTO BBEIICHUSI) AC/Ial0T MOHOTEpAario
pemMaecuBUpOM Hea(p(PEeKTUBHBEIM BapMaHTOM IS Jie-
yeHwms ioneit, nHpumpoBaHHBIX SARS-CoV-2. Moi-
nynupasup (EIDD-2801, mponekapcTBeHHast hopma —
5'-1300yTUPWIOBLIA 2¢uUp N-TUAPOKCULIMTUANHA)
[4] 6511 pa3penten FDA st sKCTpeHHOTO MCIOJB30-
BaHus 1pu JiedeHUru COVID-19 y HeKOTOpBIX B3pOC-
JIBIX, HO, HECMOTpPsI Ha €r0 3HAYUTCIbHYIO aKTUB-
HOCT®b in Vitro, OH IIPOSIBJISICT 3aMETHYIO TOKCUYHOCTh
B HEKOTOPBIX KJIETOUHBIX CHCTEeMax, BKJIOUYasi WH-
JYKIIWIO MyTareHe3a B KJIeTKaxX MJIEKOIMUTAIOIX [6].
Kpome Toro, mpumMeHeHUe MOJHYNHMpaBUpa MMEET
MHOECTBO OrpaHMYEHU, BKJIIOYasl 3alpeT Ha MC-
MMOJIb30BaHMe MaleHTaMu Miiaaiie 18 et (u3-3a ero
BJIVSIHUSI HA POCT KOCTE 1 XpSIeii) 1 OepeMeHHBI-
MU XKEeHIIMHaMU (13-3a TTOTeHLIMAJIbHOTO Bpeaa sl
wiona) [7].

IMpenmonaraercst, 4t0 N-TUAPOKCULIMTUINH IIPO-
SIBJISIET aKTUBHOCTH 1O oTHomreHuio K PHK-comepxka-
IIUM BUpycaM 110 MEXaHU3MY JIETAJIbHOI'O MyTareHe3a c
BHeceHueM TpaH3uun C — U [8—10], Ho Takke o6na-
JIaeT MyTallMOHHOM aKTUBHOCTBIO 110 OTHOIIIEHUIO K Te-
HOMY KJIETOK MJIEKOITUTAIOIIMX U3-32 BOCCTAHOBJICHUS
PUOOHYKIICOTUIPENYKTA30i1 2'-TUAPOKCUIILHOM TPYII-
IMbI PUOO3HOTO KOJblIa 10 aTroMa Bomopona [6]. s
MpeaoTBpaIleHUs] MMOA00OHOr0 BOCCTAHOBJIECHUS W,
cJieloBaTeIbHO, CHUDKEHUSI MyTareHHOI'O ITOTeHIINA-
J1a N-TUApOKCHULIMTUANHA IJISI PELUIIMEeHTa MBI pe-
WM CUHTE3UPOBATh MPOU3BOAHBIE N-TUIPOKCHU-
LUTUOVHA, COAepKallIre BMECTO 2'-TUAPOKCUIIbHOM
TPYNIIBI U30CTEPHYIO €ii asuaHyto rpynmy [11, 12], u
OLIEHUTh UX MPOTUBOBUPYCHYIO aKTUBHOCTb. BBene-
HYE a3UIHOI TPYIITEI B COCTAB HYKJICO3UAOB ITI03BOJISI-
€T MHAKTMBUPOBaTb, HAIIpUMEpP, PUOOHYKICOTUIIM-
docdarpenykrasy us E. coli [13]. C apyroii ctopo-
HEBI, 5-xn0p-2'-me3okcuutuanH (5CIdC) odnamaet
MYTareHHbIMU CBOMCTBAMM iA Vitro W in Vivo U BbI3bIBa-
et Tpan3unio C — T ¢ yactoramu B guana3oHe 3—9%
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[14]. TTockombKy OT PHUOOHYKIIEOTHIHOTO aHaJiora
5CIdC moxHo oxunatrb TpaHsunuio C—U B PHK-
KOHTEKCTE, aHAJIOTUYHYIO BBI3BIBaeMOil /N-TMAPOK-
CULIUTUINHOM, IPEACTABIIET MHTEPEC KOMOMHAIIMS
3aMecTUTeselt LIMTO3MHA T10 MOJIOXKEHUSIM 5- (XJI0p U
JIpyrue aToMbl TajoreHa) W 4- (TUOPOKCUTPYIIIA),
KOTOpasi MOXET YCWJIMTh MYTareHHBII ITOTEHIIMAII
N-ruapokcuuutuanuHa. C 1enabio IMpoBepKU JaHHOM!
TUITOTE3hl B HACTOSIIEN padoTe IIpemIoXeHa cxema
CUHTe3a 5-rajoreH-2'-a3ugo3aMelleHHbIX IIPOU3-
BOJIHBIX IUTUAWHA U N-TUAPOKCUILIUTUANHA, IPOBEIe-
Ha OLICHKA IIMTOTOKCUYHOCTH U IIPOTUBOBUPYCHOM aK-
TUBHOCTH MOJIYYEeHHBIX coequHeHn Ha maHnean PHK-
colepxKalux BupycoB, BKiodyass SARS-CoV-2, sHTte-
poBupycel (EV-A71, E30, PV1), CHIKV u BUY-1.

PE3YJILTATbBI U OBCYXIEHHME

2'-Asuno-2'-nesokcuypuaud (I) u 3',5'-gmu-0O-
anetmi-2'-asnno-2'-nezokenypuavt (II) Obum cuH-
Te3MpOBaHBI MO paHee OoIMcaHHOMY Meromy [15]
(puc. 1). T'asoreHupoBaHu€e ypallMJIbHOTO KOJIbIIa MO
5-My TIOJIOKEHUIO MPOBOAUIU COIJIacCHO pa3pabo-
TaHHBIM paHee MeToaukaMm [16] KumsiueHHueM B
CH;CN cmecu coenunenus (II) u Hutpara amMmmo-
Husi-uepus(IV) (CAN) B mpucyrctBum LiCl, LiBr
wiu 1, B kKayecTBe UCTOYHMKA aTOMA TajioreHa, rnojy-
gy npousBoaHsie (IIT), (IV) u (V) coorBeTCTBEHHO.
Crienyst ONMCaHHOMY paHee METOMY, MPOBOAWIIU TIpe-
BpaieHue coeaquHeHus (II) B TpruazoauiabHOE MPOU3-
BOIHOE C MOCJIEAYIOLINM OTHOBPEMEHHBIM (hOPMUPO-
BaHUEM IIMTO3UHOBOIO KOJblla W YyIJIEHUEM alle-
TWIbHBIX 3alllUTHBIX TPYII OOpabOTKON BOIHBIM
aMMuakoM B 1,4-nmrokcaHe, MOJMYYUJIM COeAUHEHUE
(VI) [17]. Hcnonp3ysl aHaJOTUYHYIO METOOAUKY,
BIiepBbIe ObUTU TTOMy4YeHbI TipousBoaHbie (VII), (VIII)
u (IX), 3aMelIeHHbIEe IO 5-MY IOJI0XEHUIO LIUTO3MHO-
BOT'O KOJIblIa aTOMOM XJIopa, 6poMa WJIu UoJa COOTBET-
ctBeHHO. CoenuHenue (X) ObLUTO paHee CUHTE3MPOBaHO
3aMeleHneM 2,4,6-TpUH30IIPOTIIOEH30JICYIB(DO-
HWJIbHOH IpyNnbl TUApOKcHUIaMUHOM [18]. MbI uc-
MOJIb30BAJIM HEJABHO TIPEIJIOXKEHHBI ONTUMU3UPO-
BaHHBI MOAX0A, OCHOBaHHbBII Ha MPSIMOM 3aMEILIEHUN
aMUHOTPYMIIbl [IMTO3MHOBOIO KOJIblIa OCTAaTKOM THU-
pokcunaMmuHa [19]. Tak, BODHBIN pacTBOP COEAUHEHMS
(VI) oGpabaTeiBanu Cyiab(}paroM TUApOKCUIAMHHA
npu 70°C B TeyeHue 1.5 4 ¢ mocJienyoLIuM BhIAeIe-
HUeM TIpoayKTa npenapaTuBHoit BO2KX. AHanoruy-
HO ObUIH oTyYeHbI HoBbIe pomn3BomHbie (X1I), (XIT)
n (XIIT). OmmcanHble 1 HOBBIE COCOIMHECHUST OB
oxapakrepusoBanbl 'H- u BC-AMP-cnexrpamu (11o-
JIy4EeHHBIC CIIEKTPbI MPEACTABICHBI B JOMOJIHUTEIb-
HBIX MaTepraiax).

Hnst cunTe3dupoBaHHbIX coenuHeHuit (ITT—XIIT)
Obl1a TTpoBeJieHa OlleHKa MPOTUBOBUPYCHON aKTUB-
HOCTU in Vitro OTHOCUTEJIbHO NAaTOTEHHbBIX LIS YeJl0o-
Beka PHK-conepxaiiux BUpyCOB ¢ TECHOMOM IOJIO-
JKUTEJIbHOM TOJIIPHOCTU: 3HTEPOBUPYCOB Pa3HbIX
BUJOB, KOPOHABUpYyCa, aCCOLIMUPOBAHHOIO C TSXXe-
Ne 6
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5-TAJIOTEH-2'-A3UAOMNMPONU3BOJHBIE UUTUAVNHA U N-TUAPOKCULIUTUINHA

1,2,4-Tpuason, POCl;, TEA, CH;CN,
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Ac,O "“N3 3atem BoaH. NH3, 1,4 -nnokcan
Py
”/OAc
OAc
(II): R=H (VI): R=H (X):R=H
LiCl (IIT) mmu LiBr (IV) uu 1, (V), CAN, CH3CN C(III): R=Cl (VII): R=CI (XI): R=Cl

(IV): R=Br (VIII): R = Br (XII): R=Br
(V):R=1 (IX): R=1 XIII): R=1

Puc. 1. Cxema cuHTe3a 5-rajioreH-2'-a3uao-3aMelleHHbIX mpon3BonHbix uutuarHa (VI—-IX) u N-ruapokcurmtunnda (X—XIII).

JILIM OCTPBIM peCcHnUpaTopHbIM cuHApoMoM (SARS-
CoV-2), Bupyca YukyHrynbs (CHIKV) u Bupyca um-
MyHonedunuta yejaoseka 1 (BUY-1) (Tadn. 1). Bece
COCAVMHEHUST He MPOSIBIISIIU 3aMETHOM LIUTOTOKCUY-
HOCTH Ha KJieTkax Vero, RD n MT-4. CoenuHeHns
HE MHIMOMPOBAIN PEIPOAYKINIO 0€3000109eYHBIX
sHTepoBUpYyCcOoB 1 BNY-1, HO 5-OpoM-3aMellieHHOE
npousBogHoe ypuauHa (IV), mpousBogusie (VII) u
(VIII) 13 UUTUAMHOBOM IPYIIIIbI, a TAKXKE IIPOU3BO/I-
Hoe (XIII) m3 N-TUAPOKCULIUTUAMHOBOM TPYIIbI
MoKasajad aKTUBHOCTh MTPOTUB 000JI0YEYHBIX BUPY-
coB SARS-CoV-2 u CHIKV B MUKPOMOJISIDHOM JIHa-
mazoHe (85 + 21 MkM).

OKCITEPUMEHTAJIBHAA YACTDb

Bce peareHThl Tosyyaiu OT KOMITaHUI Sigma-
Aldrich (CIIIA) u Acros Organics (benbrus) u mc-
MOJIb30BaIM 6€3 TONOJIHUTEIbHOI OunMCcTKU. be3Bom-
Hble alleTOHUTPUJI U TIMPUANH TTOJydYadu TeperoH-
KO HaJ TUAPUIOM KaJIbLIMS.

AMP-cnieKTpbl perucTpupOBaIv Ha CIIEKTPOMET -
pe Avance 111 600 (Bruker, I'epmanust; 600 1 150 MIx
s 'H- u BC-criekTpoB cooTBeTcTBEHHO) B DMSO-d;
win CDCl;. dns ToHKOcHoiHO# XpomaTtorpaduu
(TCX) ucnonb3oanu miactunku TLC Silica gel 60
F,5, (Merck, I'epmaHust) ¢ BU3yaniu3auueid MSITEH C
nomoibio Y®-nammsl npu 254 HM. IS KOJIOHOY-

Ta6mma 1. [TpoTuBOBUpPYCHAsI aKTUBHOCTD M IIMTOTOKCUYHOCTh CUHTE3UPOBAHHBIX TIPOU3BOIHBIX IMTUAMHA U N-TUI -

POKCULUTUINHA
IIporuBoBupycHas akTuBHOCTb, EC5), MKM Hurorokcuunocts, CCsy, MKM

Coenmerne (E\a/‘_{/:f;??g‘(’i"‘;’{ll) SARS-CoV-2 | CHIKV | BMY-1 | Vero RD MT-4
(11D >100 >100 100 >50 >100 >100 >50
(Iv) >100 >100 85+ 21 >50 >100 >100 >50
\%) >100 >100 100 >50 >100 >100 >50
(VI) >100 >100 >100 >50 >100 >100 >50
(VID) >100 85+ 21 85+ 21 >50 >100 >100 >50
(VIII) >100 >100 85+ 21 >50 >100 >100 >50
(IX) >100 >100 >100 >50 >100 >100 >50
X) >100 >100 >100 >50 >100 >100 >50
XD >100 >100 >100 >50 >100 >100 >50
(XII) >100 >100 >100 >50 >100 >100 >50
(XIII) >100 >100 85+ 21 >50 >100 >100 >50
KoHTtponb 35-70* 5.3 £ 1.3* 9.8 +£2.8* 0.0442%* >100 >100 >50

* N-runpokcuuutuaut [20].
** 3'-Asuno-3'-ge3okcutuMunuH [21, 22].

BUOOPTAHUYECKAA XUMUSA TtomMm49 Ne 6 2023
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Hoi xpoMartorpadpuum npumeHsim Silica gel 60
(0.040—0.063 mMm; Merck, I'epmanus).

Ouunctky coeauHeHuii (X—XIII) mpoBoauau Ha
npemapatuBHoM xpomatorpade Puriflash 4250 (In-
terchim, ®paHuusg) ¢ KUCHOIB30BAaHMEM KOJOHKU
VDSpher 100 C18-E 250 % 20 mM, 10 mxMm (VDC op-
tilab, 'epmanms), smoenTel — CH;CN (¢ 0.1%-Hoit
TpudTOpYKCYCcHOM Kuciotoit) u 0.1%-Hblii BOTHBIH
pacTBOp TpUGTOPYKCYCHOI KUCTIOTHI.

HetextupoBanue B YD-Buaumoii o61actv mpo-
pomwin 1ipu 205 u 260 uMm. Mcnonp3oBanu JuHei-
HBII TpagveHT oT 5 10 60% opraHu4ecKoro pacTBo-
purens B TeueHue 15 muH, 3atem 95% CH;CN B Te-
yeHue 4 MUH IIPU CKOPOCTH ImoToka 20 MJI/MUH.

®dpakunu, coaepkallye LejaeBoil poayKT, COOU-
paJii, pacCTBOPUTEIb YIAISIIA B BAKYyMe, OCTaTOK Cy-
IIWJIA TIPU BBICOKOM BaKyyMe, ITOJiydasl lIeJIeBOit
MMPOAYKT B BUE O€JI0r0 TBEPAOTO OCTaTKA.

2'-A3uno-2'-aesokcuypuaud (I). Coenunenue (I)
OBbUTO TIOJYYEHO IIO0 ONMMCAaHHOM paHee MeTOIUKE
[15]. 'H-IMP (DMSO-dy), 6, m.o., J, I'u: 11.41
(yur.c., 1H), 7.86 (m, J 8.1, 1H), 5.96 (m, J 5.5, 1H),
5.88 (m, /5.5, 1H), 5.67 (an, J 8.1, J 2.0, 1H), 5.18 (T,
J 4.5, 1H), 4.34—4.26 (m, 1H), 4.07—4.01 (m, 1H),
3.92—-3.86 (M, 1H), 3.70—3.61 (M, 1H), 3.61—3.52 (m,
1H). BC-AMP (DMSO-dy): 163.0, 150.4, 140.0,
102.0, 85.5, 85.2, 70.4, 64.5, 60.1.

3'.,5'-/Iu- O-anerun-2'-a3uno-2'-ge3okcuypuaus (II).
Coenunenue (II) cuHTEe3MpOBaNIM COITACHO Oy OJIHN -
KOBaHHOMY crioco0y [15]. 'H-AMP (DM SO-d,),
6, m.o., J, Tz 9.15 (yur.c., 1H), 7.45 (a, J 8.1, 1H),
5.88 (m, J 4.6, 1H), 5.79 (m, J 8.1, 1H), 5.23—5.17 (™,
1H), 4.38—4.31 (m, 3H), 4.28 (um, J 5.0, J 5.6, 1H),
2.19 (¢, 3H), 2.13 (¢, 3H). BC-AMP (DMSO-d;):
170.1, 170.0, 162.7, 149.9, 138.9, 103.1, 88.6, 79.7, 71.2,
63.8, 62.5, 20.7, 20.4.

5-Xnop-3',5'-au- O-aneTua-2'-a3uao-2'-1e30KCH-
ypunun (III). Cmece (II) (706 mr, 2.0 mmoins), LiCl
(100 mr, 2.4 mmouib) 1 CAN (2192 wmr, 4.0 MMoOJIb) B
cmecu CH;CN/AcOH (1: 1, 60 mu1) nepemenivBaiu
npu 80°C B reuenue 6 4. [locse ymapuBaHust pacTBO-
puTellss ocTaToK pactpenensuii  Mexmy EtOAc
(100 ma1) 1 Bomoit (40 mur). BooHbIi Ci1oii 9KCTparu-
poBaiiu EtOAc (40 M X 2). O0beAMHEHHbIN OpraHu-
yeckuii cioit cymmiu (MgSO,) 1 ynapusany 10 Tpsi3-
HO-0emoit TieHbl. TIpOmyKTHl OYMINAIA KOJIOHOYHOM
xpomatorpadueit Ha cunukareie (0 — 1% CH;0H B
CH,Cl,). Boixon 71%. 'H-AMP (CDCL,), 8, m.x., J,
I: 9.29 (yui.c., 1H), 7.82 (c, 1H), 5.92 (1, J 3.9, 1H),
5.16 (1,J 5.7, 1H), 4.43—4.35 (M, 3H), 4.30 (um, J 5.6,
J 4.0, 1H), 2.20 (¢, 6H). BC-IMP (CDCl,): 170.0,
170.0, 158.4, 149.0, 135.5, 109.7, 88.3, 79.8, 70.5,
64.2, 61.9, 20.8, 20.3.

5-Bpom-3',5'-au- O-auneTnin-2'-a3uao-2'-1e30KCH-
ypumun (IV). Cwmech coegunenus (II) (706 wr,
2.0 mmorb), LiBr (208 mr, 2.4 mmonb) 1 CAN (2192 mr,
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4.0 mmons) B CH;,CN (60 MiT1) mepeMelmmmBaIn IIpu
80°C B TeueHue 2 4. PacTBopuTens yrmapuBaiu, Hoay-
YeHHBIM ocTaToK pacnpenenasin Mexnay EtOAc
(100 mu1) u Bomoit (40 mi). BogHbiit cioii akcTparu-
poBanu EtOAc (40 M X 2). O0beqMHEHHBIIA OpraHu-
yeckuit cioii cymmnu (MgSO,) u ynmapuBaliv 10 XKeJ-
ToBaToii TIeHBI. IIpoayKThl OYMIAIN KOJOHOYHOM
xpoMarorpacdueii Ha cunukarene (0 — 1% CH;0H B
CH,Cl,). Boixon 82%. 'H-AIMP (CDCly), 6, m.a., J,
I'u: 8.92 (ymi.c., 1H), 7.90 (c, 1H), 5.92 (n, /4.0, 1H),
5.16 (1, J 5.7, 1H), 4.43—4.36 (M, 3H), 4.28 (am, J 5.7,
J 4.0, 1H), 2.21 (¢, 3H), 2.20 (c, 3H). BC-AMP
(CDCl,): 170.0, 169.9, 158.3, 149.1, 138.0, 97.6, 88.4,
79.9,70.6, 64.2, 62.0, 20.9, 20.3.

5-Uon-3',5'-m- O-anerui-2'-a3uno-2'-1e30KCHypu-
mH (V). Cmech coequuenus (II) (706 mr, 1.0 MMob),
vona (304 mr, 1.2 mmonb) u CAN (548 mr, 1.0 MMoJIb)
B CH;CN (60 mur) nepemermBaiiu npu 80°C B Teue-
Hue 1 4. 3aTeM pacTBOPUTEIL yIIapUBaIUd, OCTaTOK
pacnopenensim Mexny EtOAc (100 M) u 5%-HbIM
BonHbIM pacTBopoM NaHSO; (50 mut). BonHblit cioit
akcrparupoBanu EtOAc (40 mn X 2). O0ObenuHeH-
HbIli opraHuyeckuii cioit cymmau (MgSO,) u yna-
pUBaIv A0 XeATOBAaTOM meHbl. [IpoayKThl OunIaIn
KOJIOHOYHOM Xpomartorpadueil Ha CUJIMKaresie
(0 — 1% CH;0H B CH,CL,). Boixon 89%. 'H-SIMP
(CDCly), 6, m.o., J, T 8.98 (yur.c., 1H), 7.93 (c,
1H), 5.92 (n, J 4.3 I'a, 1H), 5.21-5.15 (M, 1H), 4.42—
4.34 (m, 3H), 4.26 (an, J 5.7, J4.4, 1H), 2.24 (¢, 3H),
2.20 (c, 3H). BC-AMP (CDCly): 170.1, 170.0, 159.4,
149.5, 143.2, 88.2,79.9, 70.8, 69.3, 64.1, 62.1, 21.2, 20.4.

OO0muii MeToa MoTydeHus 2'-a3uno-2'-1e30KCHIM-
TuauHoBbIX mpousBoaHbix (VI-IX). K cycnensuu
1,2,4-tpuazona (621 1, 9.0 Mmmoib, 9.0 3KB.), BhICY-
meHHoro ynapuBaHueMm ¢ cyxuM CH;CN, B cyxom
CH;CN (20 mur) pu 0°C mocienoBaTeTbHO 100aB-
asanu POCI; (187 mku, 2.0 Mmonb, 2.0 3KB.) U TpU-
atiiaMuH (2100 mxJ1, 15 MMob, 15 3KB.), cMech ne-
pemetBaau B TeueHue 30 muH nipu 0°C. 3aTem no-
6apJ1sIu 1o Karuisim pactBop coenuHeHus (IT), (I11),
(IV) unu (V) (1.0 mmosnsb, 1.0 akB.) B cyxom CH;CN
(10 m). Cmech HarpeBajiu 40 KOMHATHOI TeMIiepa-
TYpbI, TIEpEMELINBAIN B TeYEHNE 4 U U KOHLIEHTPU-
poBaJIu MpU MOHUXKEHHOM naBieHuu. [loaydyeHHbIi
OpaHXeBbI TBEPAbIN OCTATOK pacIpeneisiivu MexXIy
CH,Cl, (40 MJ1) 1 HacBhIIEHHBIM BOAHBIM PACTBOPOM
NaHCO; (40 mi1). OpraHuydeckuii cjioit MpoOMbIBAIU
Bonoit (2 x 10 mn), cymuiu Hag MgSO, 1 KOHLIeH-
TPUPOBAJIU TIPU MOHUKEHHOM NaBJICHUM, IOJydast
MPOMEXYTOUHOE TPUA3OJIUI-3aMEIIEHHOE TIPOU3-
BOJIHO€ B BUJE OpaHkeBoii nmeHbl. OcTaTOK pacTBO-
psinu B 1,4-muokcane (20 Mi1), K IOJIy4eHHOMY pac-
TBOPY H00aBIsIN 25%-HbIil BOOHBII pacTBOp aMMU-
aka (10 mur). PeakiinoHHy10 cMech MepeMellnBain B
TedeHue 24 4 mpyu KOMHATHOI TeMmreparype, ynapu-
BaJid AOCyXa U CYLIWJIW ynapuBaHUEM ¢ 0€3BOIHBIM
Ne 6
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CH,CN. ITpoaykTsl ounIliaii KOJJOHOYHOI XpoMaTo-
rpacdueit Ha cunukarene (0 — 20% CH;OH B CH,Cl,).

2'-Azuno-2'-ne3okcumuramun  (VI). Beixom 69%.
'H-IMP (DMSO-d,), 6, m.1., J, Tu: 7.87 (u, J 7.5,
1H), 7.50 (ym.c., 1H), 7.33 (ym.c., 1H), 5.90—5.85
(M, 2H), 5.78 (m, J 7.5, 1H), 5.13 (1, J 4.7, 1H), 4.29—
4.24 (m, 1H), 3.94—-3.90 (M, 1H), 3.88—3.85 (M, 1H),
3.69—3.65 (m, 1H), 3.59—3.55 (M, 1H). BC-IMP
(DMSO-dy): 164.8, 154.0, 140.9, 94.1, 86.3, 84.6,
70.0, 65.1, 59.9.

5-Xnop-2'-a3uno-2'-gezokcunutuaun  (VII). Bbi-
xon 63%. 'H-IMP (DMSO-d;), 8, m.x., J, Tu: 8.56
(c, 1H), 8.42 (ym.c., 1H), 8.01 (ymi.c., 1H), 5.75 (u,
J 3.3, 1H), 4.31 (1, J 5.8, 1H), 4.11-4.05 (M, 1H),
3.92—-3.86 (m, 1H), 3.75 (an, J 12.2, J 1.9, 1H), 3.60
(na, J 12.2, J 1.9, 1H). BC-AMP (DMSO-d,): 160.0,
151.2, 139.8, 99.2, 87.1, 84.4, 69.0, 65.6, 59.0.

5-Bpom-2'-azuno-2'-aesokcumuruaun (VIII). Boi-
xon 70%. 'H-AMP (DMSO-d,), d, m.a., J, Tu: 8.34
(c, 1H), 7.96 (yur.c., 1H), 7.09 (yur.c., 1H), 5.89 (x,
J5.5, 1H), 5.78 (m, J 4.0, 1H), 5.33 (1, J 4.7, 1H),
4.33—-4.25 (M, 1H), 4.04—3.99 (M, 1H), 3.90—3.84 (M,
1H), 3.77-3.68 (m, 1H), 3.62—3.53 (M, 1H). BC-IMP
(DMSO-dy): 161.9, 153.5, 141.5, 86.8, 86.6, 84.4,
69.3, 65.6, 59.3.

5-Non-2'-a3uno-2'-nesokcunuruaun (IX). Beixon
59%. 'H-AIMP (DMSO-dy), 6, m.a., J, T'u: 8.35 (c,
1H), 7.88 (ymr.c., 1H), 6.66 (ym1.c., 1H), 5.84 (m, /5.5,
1H), 5.79 (a, /4.2, 1H), 5.27 (1, /4.8, 1H), 4.30—4.26
(M, 1H), 4.00 (am, J 4.2, J 5.2, 1H), 3.88—3.85 (M, 1H),
3.74—3.69 (m, 1H), 3.60—3.55 (m, 1H). BC-IMP
(DMSO-d;): 163.7, 153.7, 146.8, 86.6, 84.3, 69.4,
65.5,59.3, 56.9.

OO0mmii MeTo MoJIydeHHsI TPH(PTOPYKCYCHBIX COJICH
4-0KcUM-2'-a3u10-2' - 1e30KCHYPUAMHOBBIX MPOU3BOI-
Hbix (X—XIII). K cycrieH3uy LMTUIMHOBOTO MPOU3-
BogHoro (VI), (VII), (VIII) unu (IX) (0.5 MmMob,
1.0 akxB.) B Boae (250 MKJ1) moGaBasLIM CynbdaT ruji-
pokcunamuHa (123 mr, 0.75 mMmoab, 1.5 3KB.), cMech
nepeMemmBaiy npu 70°C B TeueHUe 8 4. 3aTeM peak-
LIMOHHYIO CMECh ylapuBaiu J0Cyxa, MPOAYKT OYM-
1y npernapaTuBHoi BOXKX.

TpudTopykcycHasa coab 4-okcum-2'-a3umo-2'-mes-
okcuypuauna (X). Boixon 81%. 'H-AMP (DMSO-dy),
o, m.a., J, Tu: 10.13 (yur.c., 1H), 9.83 (yur.c., 1H),
7.08 (o, /8.2, 1 H), 591 (1, J 6.9, 1H), 5.63 (un, J 8.2,
1H), 4.28—4.21 (m, 1H), 3.95—3.81 (M, 2H), 3.60 (nm,
J12.0,J3.4, 1H), 3.52 (an, J 12.0, J 3.2, 1H).

TpudropykcycHas coib 4-oKcHMM-5-XJj0op-2'-a3u-
n0-2'-nesokcuypuauna (XI). Boixon 80%. 'H-SIMP
(DMSO-dy), o, m.a., J, Tur: 10.61 (yur.c., 1H), 10.09
(yur.c., 1H), 7.50 (yur.c., 1H), 5.86 (n, /6.3, 1H), 4.27
(nn, J5.2,J4.0, 1H), 3.98 (1, J 5.9, 1H), 3.88—3.85
(M, 1H), 3.63 (um, J 12.0, J 3.2, 1H), 3.56 (am, J 12.0,
J 3.0, IH). BC-IMP (DMSO-d;): 148.1, 140.1, 127.7,
103.6, 85.1, 84.8, 70.6, 63.6, 60.3.
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TpudropykcycHas coab 4-okcuM-5-0poMm-2'-a3m-
n0-2'-nesokcuypununa (XII). Brixon 80%. 'H-AMP
(DMSO-dy), o, m.a., J, Tir: 10.61 (yur.c., 1H), 10.02
(yur.c., 1H), 7.57 (yur.c., 1H), 5.86 (1, /6.3, 1H), 4.27
(mm, J5.1,J4.1,1H), 3.99 (1, /5.8, 1H), 3.88—3.85 (™,
1H), 3.63 (am, J 12.0, J 3.1, 1H), 3.56 (nx, J 12.0, J 3.0,
1H). BC-IMP (DMSO-dy): 148.3, 140.3, 130.1, 91.0,
85.1, 84.8, 70.6, 63.7, 60.3.

TpudTopykcycHas coiib 4-0KCMM-5-Hoa-2'-a3ua0-
2'-nesokcuypuauna (XIII). Brixom 69%. 'H-AMP
(DMSO-dy), 6, m.m., J, Ir: 10.57 (yur.c., 1H), 9.82
(yur.c., 1H), 7.57 (yur.c., 1H), 5.85 (1, J 6.4, 1H), 4.27
(nnm, J 5.3, J3.9, 1H), 3.97 (1, J 5.9, 1H), 3.87—3.85
(M, 1H), 3.63 (am, J 12.0, J 3.2, 1H), 3.55 (am, J 12.0,
J 3.1, 1H). BC-AMP (DMSO-dy): 148.5, 141.1, 135.1,
85.1, 84.6, 70.6, 63.6, 62.3, 60.3.

Kierku u Bupycoi. KynbTypa KJIeTOK ITOYKH 3€JIeHOM
MapThIlIkA Vero Obina ronydyeHa ot WHO Biologicals
(LLIBeitmapmst), KyIbpTypa KIETOK pabIOMHIOCAPKOMBI
yenoBeka RD — u3 komwtekium kietok NIBSC (Benu-
kobputanusi, ID 081003). KyneTypy kietok T-Kiie-
TOYHOTO Jieiiko3a MT-4 monyyaau B paMKax IIpO-
rpammbl uccienoBanuii NIH AIDS (ARP-120).

Itamm ITMK35 SARS-CoV-2 (GISAID EPI_
ISL_428852), mrtamm Nic CHIKV (GenBank ID
MN271691-2), mramm 46973 sHTepoBHpyca A7l
(EV-A71) surepoBupycoB Buaa A (GenBank 1D
KJ645808), muramm 48461 sxosupyca 30 (E30) sHTe-
posupycoB Buga B (GenBank ID MK704489) u Bak-
OUHHBIN ImTaMM Sabinl monmoBupyca tuna 1 (PV1)
sHTepoBupycoB Buga C (GenBank 1D AY184219)
XpaHWIN B BUIE CYCIICH3NU 3apakeHHBIX KJIIETOK MPU
—70°C. Iltamm NL4-3 BUY-1 6GbLI nOJIy4eEH MyTEM
TpaHchekuuu kKiaetrok MT-4 mnasmunoir pNL4-3
(ARP2006, NIBSC, Benmnko6puTaHust).

AHaM3 KHU3HECTOCOOHOCTH KJIEeTOK. JIByKpaTHbIe
pa3BelleHUsI CTOKOBBIX PAacCTBOPOB COEOUHEHMIA
(5 MM B DMSO) u DMSO B KauecTBe OTpULIaTEIb-
HOTO KOHTpPOJISI TOTOBWJIM Ha COOTBETCTBYIOIIEi
cpede IS KynbTuBUpoBaHUsl KieTok (DITAHY
“OHLUWPUII um. M.T1. YymakoBa” PAH, Poccus).
Pa3BeneHust coenHeHU 100ABISLIM K MOHOCIOSIM
kieTtok Vero u RD wnm cycniensum kiietok MT-4 B
IByXx nmoBTopax. KoHeuHas cepusi KOHLIEHTpallui U3
BOCBMU pa3BeAeHU HaUMHaiach ¢ 1 : 50 m1s KieTok
Vero, RD u 1: 100 mnsa xkietok MT-4. ITociae nHKy-
6aruu mpu 37°C B CO,-nHKyb6aTOpe B TEYSHUE 5 CYT
(xksretku Vero u RD) u 10 cyT (kiietku MT-4) KyabTy-
pAILHYIO Cpely 3aMeHsIJId pacTBOPOM pe3a3ypuHa
(0.15 mr/ma; Sigma, CIHIA). Kinetku nHKyOUpoBaiu
npu 37°C B CO,-uHKy6aTope B TeueHue 4 4. 3ateMm
npobasisuin 20 Mk 10%-1Horo SDS s mipekpariiie-
HUS peakunu. MHTeHCUBHOCTD (P1yopeclieHIIUU U3-
Mepsiv ¢ momolibio npudopa Fluoroskan (Thermo-
Fisher Scientific, CLIA) npu A, = 544 HM U A, =
=590 uM. Hcnonb3ysi KpuBble (IyopecleHIINH,
paccuutbiBaiu CCsy,.
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Tect HAa MHrHOMPOBAHHE BHUPYC-WHIYIMPOBAHHOIO
nuronaTudeckoro 3ggekra (SARS-CoV-2, CHIKY).
MeTtonuka Obla onrcaHa paHee [23]. Bkparue, Bo-
CeMb ABYKPATHBIX pa3BeAeHMNI CTOKOBBIX PACTBOPOB
coequHeHmit (5 MM mnu 100 MxM B DMSO) roToBu-
qu B cpenie DMEM (®IAHY “©HLMUPHUIT um.
M.II. YymakoBa” PAH, Poccus). PazBeneHHbie pac-
TBOPbl COEOWHEHUII, HauyMHasi C KOHLIEHTpaluu
1 : 25, cMemMBaJiu ¢ paBHbIMU 00beMaMU BUPYCHOM
cycniensnm, comepxaieit 200—500 CCIDs, (50%-
HBIX MH(QEKINOHHBIX 103). Ilocie 14 mHKyOauum
pu 37°C cMecu BUpyca U COeIUHEeHUS ee 100aBIsLIn
K MOHOCJIOSIM KJIETOK Vero B OByx IoBTOopax. KoH-
TPOJIbHBIEC KJIETKN 00padaThIBAJIM TEMU XKe TTOCJIeI0-
BaTeJIbHBIMU KOHLIEHTpauusiMu DMSQO, uto u B pa3-
BEIECHUSIX COCNMHEHM (OTpULIATEIbHBIII KOHTPOJIb),
i N-ruipoKcuuTuanuHoM [20] (TTom0XKATEbHBIN
KOHTpoJib). ITociie nHKyOauuu B TedeHUe 5 CyT INpu
37°C BU3yallbHO OLIEHUBAIM LIMTONATUYECKUIA (-
¢$EeKT Mo BUPYC-MHIAYLIUPOBAHHON THMOEIN KIIETOK,
MPUBOASAIIEH K HapylIeHWIO LEJOCTHOCTU MOHO-
ciost, mog MukpockonoMm Olympus CKX31 (Olympus
Corporation, SAnonust) ipu 20-KpaTHOM yBeJHWYe-
Huu. 3HaueHus ECs, paccuntsiBasiv o Metony Kep-
Oepa [24]. DKCIIepUMEHT HOBTOPSIIA HE MEHee IBYX
pa3 ISl Kaxaoro coenuHeHws. Kaxnplii akcrmepu-
MEHT BKJIIOYAJl TUTPOBAHME TO3bI BUpYyca IJisl obec-
nevyeHus IIprUeMJIEMOTo Juara3oHa 103.

TecT HAa MHrHOMPOBaHHE BHPYC-HHIYIHPOBAHHOIO
nuronaTudeckoro 3¢ gekra (BUYI-1). Metonuka Obi-
Jla onMcaHa paHee [25] ¢ HEKOTOPBIMU U3MEHEHMUSI-
mu. Bkpartie, B AByX HOBTOpaX I'OTOBUJIM BOCEMb
JIBYKPaTHBIX Pa3BelIeHUII CTOKOBBIX PacTBOPOB CO-
enunenuit (5 MM B DMSO) B RPMI-1640 (DIr'AHY
“OHUUPUIT um. M.T1. YymakoBa” PAH, Poccus).
PazBeneHHbIE pacTBOPHI COEAMHEHWIA CMEIIMBAJIM C
paBHLIMU O0bEMaMM BUPYCHOM CYCIIEH3UM, CONEp-
xateit 200—400 CCID5,. KoHTposbHBIE KJIETKH 00-
pabaTbIBajiv TEMU K€ MOCJIe10BaTeIbHBIMU KOHIICH -
TpauussMu DMSO, 4To 1 B pa3BeleHHBIX PacTBOpPax
CoeMMHEHMI (OTpULIATE/IbHBII KOHTPOJIb), WX 3'-a3u-
J10-3'-1€30KCUTUMUANHOM  (TIOJOXUTENbHbIIA KOH-
TPOJIb). 3aTeM K IKCIIepUMEHTAIbHBIM CMECSIM 100aB-
JISJIM CyCTIeH3uIo Ki1eTok MT-4 (~1 X 10° xieTok Ha
JIyHKY) B cpene RPMI-1640, conepxaieit 10% FBS
(Invitrogen, CIIIA). KoHneuHast cepusi KOHIIEHTpa-
1yt coequHeHuit HaunHajiaach ¢ 50 MkM. Kaxnprii
BKCIIEPUMEHT BKJIIOYaJ TUTPOBAaHUE HO3bI BUpyca B
WHOKYJISITE IUIST oOeceuyeHns IIPUEeMIIEMOTO arara-
3oHa 103. ITocie 10 cyt unky6auuu (5% CO,, 37°C)
BU3YAJIbHO OLICHUBAIM IIMTONATHYECKUIT 3(PPeKT
110, MUKPOCKOIIOM mpu 20-KpaTHOM YBEJIWYECHUMU.
3Hauenust ECs, paccuuteiBasiu o merony Kepbepa
[24]. Bce akcriepuMeHTAJIbHBIE TIPOLECAYPhl ITPOBO-
JIVJIA B IBYX IIOBTOPHOCTSIX U TIOBTOPSIIN ABaKIbI.

Tect HAa MHrMOMpPOBAHHE BUPYC-UHIYIMPOBAHHOTO
nuronatuyeckoro 3¢ dexra (EV-A71, E30 u PV1). Me-
ToAMKa Obula omucaHa paHee [26]. Bkpatiue, BoceMb
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JIByKpaTHbBIX pa3BefeHuit 5 MM HCXOMHBIX pacTBOPOB
coenuHennii B 2X EMEM (®TAHY “©OHLIWPUII
uM. M.II. YymakoBa” PAH, Poccus) roroBuiu B
JIBYX TMTOBTOPHOCTSIX U1l IOJyYEHUs KOHEUHOM cepru
KOHILIeHTpaluii, HaunHast co 100 MkKkM. Pa3BeneHHbIC
pPacTBOPBI COEMUHEHUI CMEIIMBAIM C PaBHBIMU 00be-
MaMy ~ CyCN€H3MM SHTEpOBMUpYyca, comepxKaliei
100 CCIDs,. KoHTponbHbIE KIETKM 0OpadaThiBaIu
TeMU K€ MOCJeI0oBaTeIbHBIMU KOHIIEHTPALUSIMU
DMSO, 4to 1 B pa3BemeHHBIX PAaCTBOpaX COEOMHE-
HUii (OTpULIATEIbHBIM KOHTPOJIb), WK N-TUIPOKCH-
LHUTUAMHOM (IOJOXUTEIbHBINA KOHTPOJb). Ilocie 1 9
MHKyOGaumu npu 36.5°C cMecH coeqMHEHNS U BUpyca K
Hell 106aBsu cycnieHsuto kietok RD (~1 % 10° kie-
TOK Ha JIVHKY) B 2X EMEM, conepxaeit 5% FBS.
Kaxnplit 5KcrieprMeHT BKJIIOYAJ TUTPOBAHUE O3B
BUpYycCa B MHOKYJISITE JJ1s1 o0ecrneueHrsl mprueMeMo-
ro guamna3oHa n103. ITocne 5 cyr nnky6aruu pu 37°C
MpU3HAKMA LIATONATUYECKOro 3ddekra BU3YaTbHO
OLIEHMBAJU MO MUMKPOCKOINoM mpu 20-KpaTHOM
yBeaunyeHuu. 3Hauenuss ECs, paccuuthiBasiv 1Mo Me-
Tony Kepbepa [24].

3AKJIIOYEHHME

IIpemnoxeHa cxemMa CUHTe3a S-rajioreH-2'-a3uno-
3aMeIleHHBIX TPOU3BOAHBIX LIUTUANHA U N-TUAPOK-
cunuTuarHa. [1pu cCKpyHMHTE Ha TTaHEeIU U3 IIeCTU
PHK-coaepxaliyx BUpyCOB BBISIBJIEHBI OMHO POU3-
BomHoe ypuauHa (IV), nBa Mpou3BOIHBIX HUTUIMHA
(VII) u (VIII) u omHO mpou3BogHOe N-TUAPOKCULIM-
tuauHa (XIII), obmamarommne CriocoOHOCThIO MHTU-
oupoBarh pernponaykiuio BupycoB SARS-CoV-2 n
CHIKYV in vitro v He 9BIISAIONINECS LIUTOTOKCUYHBIMU
LIS BOCIIPUMMYMBEIX K BUPYCaM KJIETOK.

CTpyKTyphl TIOJyYE€HHBIX COCOMHEHUIA MOTYT
HaWTU NpUMEHEHUE IJIS TOCAeayIolei ONTUMMr3a-
1IMU C LIeJIbI0 pa3pabOTKM HOBBIX TPOTUBOBUPYCHBIX
IpernapaToB.

®OHIOBAA NMMOAAEPXKKA

WccnenoBaHue BBIMOJIHEHO MpPU MONAEPXKKE TIpaHTa
MuHucTepcTBa HAYKM U BhICIIETO oOpa3zoBaHus Poccuii-
ckoit @enepannu (cornmamenue No 075-15-2021-1049).

COBJIIOJEHUE 5TUYECKHUX CTAHOAPTOB

Hacrostiast cratbs He COICPKUT OIMMCaHUSA KaKUX-JIU-
00 McciaeaoBaHUIA C ydyaCTuem JIOAEH M MCMNOJb30BaHUEM
KMBOTHBIX B KA4eCTBE 00BEKTOB MCCJIETOBAHUIA.

KOH®JIMUKT MHTEPECOB
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Synthesis and Evaluation of the Antiviral Activity of 5-Halogen-2'-Azido-Substituted
Derivatives of Cytidine and /N-Hydroxycytidine on a Panel of RNA Viruses,
Including SARS-CoV-2
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Coronavirus disease 2019 (COVID-19) is a new global pandemic with high morbidity and mortality caused
by severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2). N-Hydroxycytidine derivatives show
promise for combating viral diseases, and in particular, molnupiravir has recently been approved for emer-
gency prophylaxis in the early stages after infection with SARS-CoV-2. Here, a scheme for the synthesis of
5-halo-2'-azido-substituted derivatives of cytidine and N-hydroxycytidine is proposed. The synthesized com-
pounds were tested on a panel of six RNA viruses, including SARS-CoV-2, enteroviruses, CHIKYV, and HIV-1.
A number of compounds were able to inhibit the reproduction of SARS-CoV-2 and CHIKYV viruses in the
micromolar range without noticeable cytotoxicity. The structures of the leader compounds can be used as a
starting point for further design of antiviral agents.

Keywords: SARS-CoV-2, antiviral agents, nucleoside analogues, N-hydroxycytidine
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