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MeTomoM MOJIEKYJISIPHOTO JOKWHTAa MPOBEACHO MOICIUPOBaHUE KOMILIEKCOOOpa3oBaHus 17 Mpou3BoI-
HBIX ypalwia ¢ HUKJINYECKUMHU 1 alMKJINYECKUMU cepa- U KMCIIOPOACOAEPKAIIMMU 3aMECTUTEISIMU B TTHU -
PUMMAMHOBOM LIMKJIE C aKTUBHBIMU LieHTpaMu u3odopm nukiiookcureHas (COX). M3 Habopa nmporecTu-
POBaHHBIX COEMUHEHUH BbISIBICHBI IBa COeAMHEHUS-TUAEPa, TPENCTaBISIONINE COO0I KOHBIOTAThI S-TH/I-
poxkcu-1,3,6-tpuMmeTuiypaumia ¢ N-dranmi-L-aMUHOKUCIOTaMU, KOTOPBIE MOT'YT ObITh 3((hEKTUBHBIMUA
nHruouTopamMu n3odopM COX ¢ MOBBHIIIEHHON CEISKTUBHOCTBIO NEMCTBUS B OTHOIICHHMU (epMeHTa
COX-2, "HAYLMPYEMOTO MpPY BOCIAJIIMTEIBHBIX Mpolieccax B opraHu3me. OCylIecTBIeH CUHTE3 3TUX CO-
€IMHEHUI 1 MPOBEIeHbBI UX OMOJIOTMYECKUE UCTIBITAHUS B YCJIOBUSIX in Vivo Ha YEThIPEX MOJIEJISIX BOCIIaIe-
HUSI, BHI3BAHHOTO BBEICHUEM KapparuHaHa, JIMaoKauHa, SudHoro 6eka v (popMaimHa. YCTaHOBJIEHO, UTO
KOHBIOTaThl 5-ruapokcu-1,3,6-tpumetunypaunia ¢ N-draaunataHuHoM U N-pTaTuIMeTHOHUHOM 00J1a-
JIal0OT BbIPaXKeHHOI MPOTUBOBOCMIAIUTEIbHON aKTUBHOCTBIO U 110 3¢h(heKTUBHOCTU MPOTUBOBOCHATUTEb-
HOTO JIEHCTBUSI COMMOCTABUMBI C JieKapcTBeHHbIM mnpenaparoM OprtodeHoMm. [IpuBeneHa olileHKa U303H-
3UM-crienrduueckoro nHruouposaHus pepmeHToB-n30bopM COX, BhIABIEHA BbIpaskeHHAas TPOTUBO-
BOCMAIMTEIbHASI aKTUBHOCTD TTOJTyY€HHBIX COEIMHEHU.

Karoueswie crosa: 5-eudpokcu-1,3,6-mpumemunypayun, npupooHsble AMUHOKUCAOMbL, MOACKYASAPHbLH O0KUHE,
NPOMUBOBOCNANUMENbHASA AKMUBHOCMb, U30opMmbl YuKaookcueeHas (COX-1/COX-2), cmepuueckas komnae-
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BBEAJEHUWE

ITpousBogHbIE TUPUMUIMHA, MOAUGDUILIMPOBAH-
Hble 1o TojoxeHusM N1, N3, C5 u C6, obimamaror
IIMPOKUM CIIEKTPOM (PpapMaKOIOTUIECKOI aKTUBHO-
CTH, BKJII0YasT TIPOTUBOOITYXOJIEBYI0, UMMYHOMOZY-
JIMPYIONIYIO, TeNaTONMPOTEKTOPHYIO, a TakKXe aHTH-
OKWCIIUTEIbHYIO U TIPOTUBOBOCTAIMTENBHYIO AKTUB-
HOCTb B COYETAaHUU C YMEPEHHOM WM HU3KOH
TOKCUYHOCTBIO [1—6]. B HacTosIiee BpeMst BemeTcs
AKTUBHBIN MMOUCK HOBBIX JIEKAPCTBEHHBIX CPEICTB C
BBIPAXEHHBIM ITPOTUBOBOCHAJIMTENIBHBIM IEAICTBUEM

Cokpamenns: COX — nmkiookcurenasa; 1Csy — KoHLeHTpa-
Us TToayMakcuMaiibHoro uHruomposanusi; HITBIT — Hectepo-
WMIHBIN TPOTUBOBOCTIAIUTEIBHBII JIEKAPCTBEHHBIH Mperapar.

#ABTOD st cBsizu: (ten.: +7 (987) 476-49-00; ai. moura:
yulialion91@mail.ru).

cpeay MpOU3BOAHBIX JAHHOTO KJIacca OPTaHMYECKUX
coenuHeHUi [7].

M3BecTHO, YTO NPOTUBOBOCIIAIMTENIBHOE eii-
CTBHME OPraHUYECKMX COCOIMHEHUII MOXET OBITh pea-
JIM30BAHO B XXMBBIX CUCTEMAaX IO HECKOJIBKMM MeXa-
HU3MaM: MHTMOUpoBaHue pocdonunasbl A,, IUKIIO-
okcureHasbl-2 (COX-2) wunu obeux usohopm
nukiaookcureHas (COX-1 u COX-2), 5-nurokcure-
Hasbl, JIeMKOTpUeH-A,-Tuaponassl U T.4. [8—15].
Ilpu 3TOM B HayyHOU MEOUILIMHCKON JUTEpaType
MMeeTCsl OOJIbIIIOE KOJMYECTBO JAaHHBIX O TOM, UTO
HWCIOJIb30BaHNE TNPOTUBOBOCIAIUTEIBHBIX JIEKap-
CTBEHHBIX CPEACTB CTCPOMIHONM ITPUPOIBI, CHUKAIO-
IIMX KaTAIMTUYECKYIO aKTUBHOCTb (hochonurnassl A,,
CITIOCOOCTBYET Pa3BUTUIO BBIPAXEHHBIX ITOOOYHBIX
3 (HEKTOB, TAaKMX KaK yBEJIUYEHNE MHIIEKCA MaCChl Te-
J1a, TSEKeable IeMPeCCUBHBIC COCTOSTHUS U Ap. [14—17].
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570 XASUMVIIJIMHA u np.

B 37011 CBSI3U B HacTosIIIee BpeMsl BEAETCS aKTUBHbIM
MOMCK HECTEPOUIHBIX MPOTUBOBOCATUTEIbHBIX
JIeKapCTBEHHBIX cpenacTB. OgHaKo Npu pa3paboTKe
HECTePOUIHBIX MPOTUBOBOCTIAIUTENbHBIX JieKap-
ctBeHHBIX npenapatoB (HIIBIT) HoBoro mokoJie-
HUS aKTyaJdbHOMW ITPOOJIEMOI OKa3bIBAETCS MCCIIe-
JIOBaHUE CEJIEKTUBHOCTU UX NEWCTBUS B OTHOIIE-
Huu nszopopm COX.

COX mpencrasiisieT co00i reMcoepKaiuii pep-
MEHT, KOTOPBI KaTaTM3upyeT peaklnio OMOCUHTE3a
MPOCTalIAaHAMHOB U TPOMOOKCAHOB U3 apaxuaoHO-
Boit KHCIIOTH [18—26]. OH cyIllecTByeT B IBYX M30-
dopmax: nukiookcureHasa-1 (COX-1) u LUKIOOK-
cureHasza-2 (COX-2) [20—25], KoTopble TOMOJIOTY-
HBI ApyT Apyry Ha 60%. U3BectHO, yTo COX-1 — 3TO
KOHCTUTYTUBHBIIA (DEepMEHT, NPUCYTCTBYIOIIUI B
TKaHSIX MJIEKOTIMTAIOIIMX MPAKTUYECKU MOBCEMECT-
HO [18—24]. B TpomboumTax COX-1 obecrieunBaeT
MpeBpallleHUe apaxXyuI0HOBON KHMCIOTHI B TPOMOOK-
caH [18—22]. MAErmOnpoBaHne KaTaaUTUYECKOI aK-
tuBHocTu COX-1 TIpu IIpueMe HeCeIeKTUBHEIX
HIIBII npuBOoauT K MOBPEXIACHUIO CTEHKM KeJTyaKa
" pa3BuTHIO 93B [22—24]. COX-2 B OOBIYHBIX YCIIO-
BUSIX TIPUCYTCTBYET B MO3Te M1 KOPKOBOM CJIOE TTOYEK
[18—20]. B mpyrux tkansx COX-2 MHAyLUPYETCS
npu BocnasieHnu [20—24]. Kpome Toro, B 1utepary-
pe UMeeTcss MHOXECTBO (DAKTOB, ITOATBEPXKIAIOIINX
yyactue COX-2 B KaHIIepOreHe3¢e KUIIeYHUKA U MO-
JIOYHBIX Keie3 [18—24]. Bce BhImenepedncieHHBIC
JIaHHbIE TTO3BOJISIOT 3aKIIOYUThH, YTO ITOMCK COEIM-
HEHMI, 00JlafaroIuX BhIpakeHHON MPOTUBOBOCHA-
JINTEJIbHOM aKTMBHOCTBHIO M BBICOKOM CEJIEKTHUBHO-
cthio B oTHOoIeHN COX-2, 0Ka3bIBaeTCsI TAKKe He-
palvoHaIbHBIM. B 2TOi1 cBsI3u pa3paboTKa HOBBIX
sa¢pdextnBHBIXx HIIBII, xapakrepmasyiommxcs yMme-
PEHHBIM (hapMaKOJIOTUIECKUM IPpOoGWIEM U YMEPEH-
HOI aKTUBHOCTHBIO B oTHOLIeHU COX-2, MOXXHO CUU-
TaTb aKTyaJlbHOM HaydYHO-NIPpaKTUYECKOM 3aaueii.

K Hacrosiemy BpeMeHM B Hay4YHOU JUTEpaType
HAKOIUJICH 3HAYMTEJIbHBI 00BbeM KOJIMYECTBEHHON
nH@opMmauu mo 3(pGhHEeKTUBHOCTH MHTMOUPOBAHUS
aktnBHocT m3o0dopm COX pasHBIMMA KjIaccaMH
OMOJIOTMYECKM aKTUBHBIX BELIECTB. B 3THX yclIoBHsIX
SMIUPUYECKUIN TTOUCK OPTaAaHUYECKUX COCAUHEHMIA,
o0JamalolIMX TIOBBIMIEHHONM  M30MPaTeabHOCTHIO
neiictBus B otHomeHun COX-2, 6e3 mpuBICYSHUS
METOMOB KOMMBIOTEPHOI XMMUM TIPEACTABISIET CO-
001 TPYIZHOBBIITOJTHUMYIO 3a1ady, TPEeOYIOIIyIo 3Ha-
YUTEJIbHBIX BpeMeHHEBIX 3atpart [25—32]. 1o atum ke
MPUYMHAM CUHTE3 HOBBIX OMOJIOTUYECKU aKTUBHBIX
BEIIECTB, OCHOBAHHBIN MCKJIIOYUTEIBHO HAa MHTYHM-
TUBHOM OIBITE HCCIAEHOBaTE/IsI, TaKXKe HepalloHa-
JneH. CoBpeMeHHBIM U 0oJjiee 3(PGEKTUBHBIM CIIOCO-
OOM pellleHUST HayYHbBIX U MMPaKTUIECKUX 3a0a4 IOKC-
Ka HOBBIX 3(p(EKTUBHBIX IMOTCHIIMAIBHEBIX JEKApCTB
cpely pa3HbIX KJIACCOB TeTePOLIMKINYECKUX COSM-
HEHMII OKa3bIBaeTCsI MPUBJICUEHNE METOIOB BUPTY-

BUOOPTAHUYECKAA XUMMUA

aJIbHOTO CKPUHMHTA, 0a3sUPYIOUIUXCS Ha U3YYEeHUU
CTEPUYECKOIl KOMIIJIEMEHTApPHOCTU OPTaHMYECKUX
COCAVHEHUI C aKTUBHBIMM LICHTpaMU (DEpMEHTOB 1
pelenTopoB. DTU METOIbI MO3BOJISIIOT YK€ Ha Ha-
YaJIbHBIX CTaIUSIX CO3MaHUS MMOTeHIIUAIbHbBIX JeKap-
CTBEHHBIX COCIMHEHU MPEACKa3bIBaTh NX OMOJIOT -
YeCKYyI0 aKTUBHOCTH [27—32] u, ciemoBaTelIbHO, OT-
OMpaTb COCOMHCHMS-IUACPHl JJIs  JAJTbHEUIIMX
JOKJIIMHUYECKUX Y KIMHUYECKUX UCTTBITAHUIA.

Lenp HacTosmIeit paboOTEl — M3yYeHNE BO3MOXK-
HOCTU WHTUOMPOBAHUSI KAaTATUTHUYECKOUW aKTUBHO-
ctu n3odpopm COX MpOU3BOTHBIMA NMUPUMUANHA,
MonubUuIMpoBaHHBIMU Mo MosioxxeHusiM N1, N3, C5
u C6, ¢ TeTepOLUKINIECKUMHU U allUKITNIeCKUMU 3a-
MECTUTEISIMU, CEJIEKTUBHOCTU HEHCTBUS 3THUX CO-
ennHeHnit B oTHOomeHM COX-1 1 COX-2, a Takxke
WX MTPOTUBOBOCTIJIMUTEILHOW aKTUBHOCTH in Silico 1
in vivo.

PE3YJIBTATbBI U OBCYXIEHHWE

Moaekynsipubiii nokunr. Ha epBom aTane ckpu-
HUHTOBBIX MCCJIEIOBaHUI HaMu Oblj1a M3yyeHa CTe-
pudecKasi KOMITJIEMEHTapHOCTh M apPUHHOCTDL CO-
enuHeHuit (I—XVII) (tabn. 1) (coenunenus (I—XV)
CUHTe3UpoBaHbl paHee [33]) K aKTUBHBIM LIEHTpaM
n3opopm COX METOIOM MOJIEKYJISIPHOTO TOKWHTA C
HCHOJb30BaHMeM mOporpaMmbl  AutoDock 4.2
(Scripps Research, CIIIA). Pe3yabTaThl 3TUX HUCCIe-
JIOBaHMWI MpUBENCHBI B TAa0JI. 2. AHAJIN3 TaHHBIX MO-
Kazajl, 4yTo U3 17 MpOTEeCTUPOBAHHBIX COENMHEHU
TosibKo Juranabl (XVI) u (XVII), conepxkaiiue B Ka-
YecTBE 3aMecTuTeliell B mojoxeHuu R; moctaToyHO
OOBEMHBII TOJSIPHBII 2-3aMEIIEHHBIN M30MHIO-
JUH-1,3-TMOHOBBIN  (pparMeHT, XapaKTepU3yIOTCS
CPaBHUTENbHO BBICOKUMMU UYUCJIEHHBIMU 3HAYEHUSI-
MU CBOOOMHBIX SHEPTUI CBA3BIBAHUS C aKTUBHBIMU
neHTpamMu uzodopm COX, comocTaBUMBIMM C aHa-
JIOTUYHBIMU XapaKTepPUCTUKaMU sl pedepeHCHbIX
WHTMOUTOPOB NaHHBIX (DEPMEHTOB — NEHCTBYIOIIUX
Beects HIIBIT duknodenak, daypobunpodeH u
Henexokcno. [Iporpamma AutoDock 4.2 mpucBanBa-
€T JOCTaTOYHO BBICOKME YMCIIEHHbIE 3HAaUEHUS Olle-
HOYHBIX (PYyHKIIUI 3TUM COeAMHEHUSIM Ojlarogapst ux
CITOCOOHOCTH OOpa30BBIBATh BONOPOIHBIC CBSI3M, a
TaK>Ke yJacTHIO BOOpa30BaHUM MOJISIPHBIX U T-CTOKUH-
TOBBIX B3aMMOJICHCTBUI C aKTUBHBIMU LIEHTPAMM U30-
dopm COX. B gacTHOCTH, ITTOJIOKCHHNE COCTMHEHMIA
(XVI) u (XVII) B aktuBHOM 11IeHTpe COX-1 u COX-2
CTaOUJIM3UPYIOT BOJOPOIHBIE CBSI3U U MOJISIPHBIE B3aK-
moneiictBus ¢ Tyr355 u Met522, a takke T-cTaknH-
rosble B3auMmogeicteus ¢ His90, Tyr355 u Trp387
(puc. 1). Ha ocHOBaHUM 3TUX TAaHHBIX MOXHO Tpe/I-
MOJIOXKUTb, UTO CTPYKTYPbI MOIECIUPYEMBIX COEANHE-
Huit (XVI) u (XVII) cnoco6HbI B myse nzodpopm COX
3aMellaTh apaxuIOHOBYIO KUCJOTY. YCTaHOBJICHO,
YTO BCJIEICTBME JOCTATOYHO BHICOKOTO CTPYKTYPHOIO
Ne 5
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CoenuHeHue R, R, R; R,
1) H CH, OH CH,
(ID) CH, CH, OH CH,
(11D CH, CH, OCH; CH,
(Iv) —CH,CH,SC,Hy-i —CH,CH,SC,Hy-i H CH,
) —CH,CH,SC,Hy-i —CH,CH,SC,Hy-i —OCH,CH,SC,Hy-i CH,
(VI) —CH,CH,SC,Hy-i —CH,CH,SC,Hy-i OH CH,
(VID) H —CH,CH,SC,Hy-i H CH,
(VIII) CH, CH, —OCH,CH,SC,H, CH,
(IX) —CH,CH,SC,H, CH, —OCH,CH,SC,H, CH,
(X) —CH,CH,SOC,Hy-i | —CH,CH,SOC,Hy-i H CH,
(XT) H —CH,CH,SOC,Hy-i H CH,
(XII) —CH,CH,SOC,Hy-i | —CH,CH,SOC Hy-i OH CH,
(XIII) —CH,CH,SOC,Hy-i | —CH,CH,SOCHy-i | —OCH,CH,SOC,Hy-i CH;
(XIV) —CH,CH,SOC,H, CH, —OCH,CH,SOC,H, H
(XV) CH, CH, —OCH,CH,SOC,H, H
CH3 O
/O K4
(XVI) CH, CH, 2 N CH,
O
(0)
_CH
S 3
(XVII) CH;, CH, O CH,
/O "’/
N
O
(0]
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Taomuna 2. PesynbraThl nokrHra akTuBHbIX IeHTpoB COX-1 u COX-2

COX-1 COX-2
Coeﬁggrelzlgl;nnn CBOOONIHAsI DHEPTUSI | KOJMYECTBO JOKUHI- | CBOOOIHASI SHEPTUSl | KOJMYECTBO JOKUHT-
CBSI3bIBAHUS, pelIeHuit B IepBOM CBSI3bIBAHUS, pelIeHuit B IepBOM
KKaJl/MOJIb KJ1acTtepe KKaJl/MOJIb KJ1actepe
4)) —4.70 9 —4.60 10
In —5.05 8 —4.90 11
(IID) —5.04 8 —4.90 8
av) —5.87 11 —6.71 10
W) —5.00 10 —6.03 6
(VD) —6.20 9 —5.76 10
(VII) —6.01 9 —6.28 12
(VIII) —5.89 11 —5.78 12
(IX) —6.03 10 —6.42 12
X) —6.53 10 —6.88 13
(XI) —6.51 9 —6.56 13
(XII) —4.00 8 —6.66 12
(XIII) —4.00 8 -3.90 9
(X1V) —6.09 10 —7.15 10
(XV) —6.31 10 —6.22 5
(XVI) —8.45 12 —9.67 10
(XVII) —7.98 10 —9.58 8
Ienexoxkcu6 —10.01 12 —10.27 20
SC-558 — — —10.09 20
Juxnodenak —8.41 14 —7.55 10
@OnypounpodeH —8.01 19 — —
ApaxuaoHoBasi KUCJIOTa —5.80 10 —6.45 10

CXOZCTBA OHM TO3ULIMOHUPYIOTCS B aKTUBHbBIX 1LIEH-
Tpax JaHHBIX (DEPMEHTOB B TOM K€ KJIacTepe, UTO U
CTPYKTYpHI AelicTByroiuero Bemectsa HIIBII Llene-
Kokcub u coennHeHust SC-558 (puc. 2). Kpome Toro,
aHaju3 JaHHBIX Tabjl. 3 MO3BOJISIET 3aKJIIOYUTD, YTO
00a coelrHeHUs-JIuaepa OyayT MpeuMylIeCTBEHHO
WHTMOMPOBATh KaTAIMTUYECKYIO0 aKTUBHOCTh COX-
2, U, clefoBaTeIbHO, He UCKIIFOYEHO, YTO B JOKJIM-
HUYECKUX UCTIBITAHUSIX OHU MOTYT OOHApY>XUTh Ha-

BUOOPTAHUYECKAA XUMMUA

psSay ¢ TIPOTUBOBOCHAJIUTEIBHBIM BBbIPAKEHHBIM
KapIMOTOKCMIECKHUI D(PPEKT.

OcTanbHble JIMTAHIbI, COAEpXKaIlde aluKInde-
CKUe cepa- U KUCJIOpOACcoAepXKaIlue 3aMEeCTUTENIN B
nonoxeHusx R;, R, u R;, obpasyloT MmeHbliiee yucio
BOJOPOIHBIX CBSI3€i (mpeumyIiecTBeHHO ¢ Argl20,
Met522 n Val523) 1o cpaBHEHUIO C COeIMHEHUSIMU
(XVI) u (XVII) u xapakTepu3yloTcs HU3KUMU 3HaUYe-
HUSIMHU OILIeHOYHO# ¢yHKkuuu. Crnemyer oXumaTh,
Ne 5
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Puc. 1. [Tosuunonuposanue coequuenuii (XVI) u (XVII) B akruBHoM uentpe COX-1 (a) u COX-2 (6).
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Lenexkokcu6: R = CH; JluknodeHak Dnypounpoden
SC-558: R = Br

Puc. 2. Ctpykrypsl pedepeHCHBIX MHIMOUTOpoB n3odopm COX-1 u COX-2.
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Taomuna 3. Biusinue konbtoratos (XVI) u (XVII) Ha akTuB-
HocTb COX-1u COX-2

CoenvHeHue ICsp, MKkM
COX-1
(XVI) 95.5+3.4
(XVII) 1.0£0.1
COX-2
(XVI) ~60.4+7.9
(XVII) 1.7+ 4.6

YTO B YCJIOBUSX in Vivo OHU MOTYT HE OOHapyXWTh
NPOTHMBOBOCHAJIMTEIBHOTO ACHCTBUS U 110 3TOU MPU-
YMHE B JAJIbHEHUIIIEM He paccMaTpUBaIUCh.

XASUMVYIITIMHA u np.

Takum oOpa3om, pe3ylbTaThbl OLEHKU CTepUYE-
CKOIl KOMILJIEMEHTapHOCTU 1 apPUHHOCTU COEaU-
HeHuit (XVI) u (XVII) Kk akTUBHBIM LIEHTpaM M30-
dopm COX cBUIETEILCTBYIOT O TOM, YTO 00a COeaHEe-
HUS IEPCIIEKTUBHBI [1J151 JATbHE WX UCCIEA0OBAHU in
vivo. MBI OCYLIECTBWIM CHHTE3 3THX COCOUHEHUMN U
MPOBEJIM MCIBITAHUSI UX IIPOTUBOBOCHAIMTEIHHOM
AKTUBHOCTH in Vivo.

CuHTe3 XJIOPaHrUIAPUI0B N-(TaT0oUI3aIMIIEHHBIX
AMMHOKMCJIOT ¢ S-ruapokcu-1,3,6-TpuMeTmirypanu-
goM. KoHbIoraTel 5-rumpokcu-1,3,6-TpuMeTrinypa-
LI1JIa ¢ aMUHOKMCIOTAMU aJITAaHUHOM U METUOHUHOM
(XVI) u (XVII) ObUIM MOJydyeHbl alUIMPOBAaHUEM
5-ruapokcu-1,3,6-TpuMeTriaypalnia XJIOpaHTUaPH -
IaMU COOTBETCTBYIOIMNX N-(DTaIMMUI3aIINIIIEeHHBIX
aMUHOKMCIIOT. Peakiivio MmpoBOAMIN B XJIOPHUCTOM
metuneHe CH,Cl, B npucyrcreun K,CO; mpu KoM-
HaTHOI1 TemmnepaType (cxema 1).

1) (0]
HC.,, 0 &N
CH,Cl, j\ | [‘{
K,COs3, rt 0 N CH; O
&,

(XVI): R = CH; (98%)
(XVII): R = CH,CH,SCHj (96%)

Cxema 1. [TosryyeHrEe KOHBIOTaTOB 5-TuApOKCcH-1,3,6-TpuMeTHiTypaiia
¢ N-dranonn-3aiimileHHbIMU aMUHOKHCIOTaMU.

NunuBuayaabHOCTh CUHTE3UPOBAHHBIX COSIMHE -
HUI MMOATBEPXKIEHA METOJIOM TOHKOCJIOWHOM Xpoma-
Torpaduu, CTPYKTYpPbl CUHTE3MPOBAHHBIX COEAHE-
HUII DOKa3aHbI Ha OCHOBAHWMU CIIEKTPaJIbHBIX JaH-
Hbix. Tak, B crektpe 'H-AMP Bcex MOJNyd4eHHBIX
COEIUHEHMI, 3aperuCTpUPOBAHHBIX B JEUTEpUPO-
BaHHOM XJIOpod opMe, HabJIIomaeTcs MOSIBJICHNE CUT-
HaJIOB IPOTOHOB apOMAaTUYECKOTIO siAapa (pTaJInaIbHON
rpynmsl B o61actu 7.74 v 7.86 M.1., cUrHajia IIpOTOHA
METWJIEHOBOM Tpynmbl B o6aactu 5.2 m.a. Mcue3Ho-
BeHMe curHajaoB nmpotoHa OH-rpymmel mokassiBaeT
o0Opa3oBaHue MPOIYKTOB PEAKIIUH.

IIpoTBOBOCHAIMTEIbHAS AKTUBHOCTb COEIMHEHMIA
(XVD) u (XVII). IIporuBoBOCHaIUTEIbHAS AKTUB-
HocTb coequHeHuit (XVI) u (XVII) Obuia m3ydeHa
in vivo Ha OeIBIX MBIIIIaX 00OMX ITOJIOB B CPAaBHEHUWH C
OprodeHoM (JIeKapCTBEHHBIM IIperapaToM HpOTH-
BOBOCITAJIMTEJIBHOTO ACHCTBUS, BXOASIIIUM B YMCIIO
KNU3HEHHO HEOOXOAMMBIX W BaXXHEWIIMX JieKap-
CTBEHHBIX CPEACTB) Ha UYeThIPeX MOAC/SIX BOCHajie-
HUSI, BBI3BAHHOTO BBeJeHUEM (popMaHa, Kapparu-
HaHa, STUYHOrO Oelka M JIMJOoKaumHa. Pe3ynbTarsl

BUOOPTAHUYECKAA XUMMUA

9TUX UCClIeNOBaHMIi TIpUBeAeHbI B Ta0. 4. [TonyueH-
Hble JaHHbIE TTO3BOJISIIOT 3aKIIOUYUTh, YTO KOHBIOTA-
Thl (XVI) 1 (XVII) obianatoT BeIpak€eHHBIM MPOTH-
BOBOCIAIUTENbHBIM 3(hhekToM B 103¢e 50 MI/KT U 110
3(HEeKTUBHOCTU NPOTUBOBOCIIAIMTEIBHOTO Jeii-
CTBUSI coMocTaBUMbI ¢ OpToeHOM Ha BCeX MOALTSAX
BOCHAaJIeHUS.

H3o03H3uM-criemagudeckoro naruouposanne COX-1
u COX-2. Kak u3BectHo, COX-1 ydyacTBYeT B pery-
JISIUMU KJIeTouHoro romeoctasa. COX-2 peryaupyeT
OMOCUHTE3 MpOoCTarIaHAWMHOB MPU OCTPOM BOocCHajIe-
HUU U CITYXKUT KJII0YEBBIM (DEPMEHTOM MPOTUBOBOC-
nanutenbHoi aktuBHocTy Ayt HITBII. [Ins oueHkmu
CeJIeKTUBHOCTU nelictBust coenuHeHuit (XVI) u
(XVII) B otHOmIeHU n3ogdopMm COX-1 nu COX-2 uc-
noJib3oBan KomMepueckuiit Habop COX Fluorescent
Inhibitor Screening Assay Kit (Cayman Chemical,
CIIIA), mO3BOJMIOIIMI OLIEHUTh WHIMOMpPOBaHUE
IBYX n30(gopM ¢epMeHTa BO BHEKJIICTOUHOM CHCTE-
Me. CornacHO NMOJy9eHHBIM JaHHBIM, JJISI COeOUHE-
Hus (XVI) B konuenTpauuu 0.1, 1, 10 1 100 MkM 06-
Hapy>k€HO KOHIIEHTPAlIMOHHO-3aBUCHUMOE CHIIXKE-
Ne 5
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Ta6muna 4. [IporuBoBocnayMTeIbHASI AKTUBHOCTh KOHB-
toraToB (XVI) u (XVII) in vivo Ha pa3HbIX MOJIEISIX BOCMa-
JIEHUST

CoenrHeHue VYBenuuenue YruereHue
WIM IIpernapar oTeka Jlanok, % | Bocnanenwust, %
1) KapparnnaHoBasi Mofiesib
(XVI) 37.9+£3.2 29.0
(XVID) 38.5+5.0 27.9
Oproden 36.8 £ 1.2 31.1
Kourpons 53.4+45 —
2) JIumokanHOBasI MOAEIb
(XVD) 36.9+3.4 32.3
(XVII) 38.2+ 1.8 29.9
Optoden 381+ 1.5 30.1
KoHnTponb 54.5+5.0 —
3) benkoBast Moneb
(XVI) 43.4+ 2.1 36.3
(XVII) 442+ 4.1 35.1
Oproden 40.2 £4.0 41.0
KoHTpoiib 68.2+5.7 —
4) dopmanrHOBasI MOJETb
(XVI) 37.2+2.0 35.0
(XVII) 38.6 £ 3.5 32.6
Optoden 33.3+27 42.0
Kourpons 57.3%3.5 —

IMpumevanue: coennuenust (XVI) u (XVII) BBoauiau B KOHIIEH-
Tpaumu 50 Mr/Kr, JieKapcTBeHHBbII npenapat OprodeH — B KOH-
LIEHTPAIM 25 MT/KT.

ane axktnBHoctT COX-1; TIpm KOHILECHTpPAIINH
coenuHeHus (XVI) 95.5 + 3.4 MkM ycTaHOBJICGHO MH-
rubupoBaHue depmenra Ha 50%. 3aBUCUMBIA OT
KoHUeHTpaumu 3¢ dexkt B otHomeHnn COX-1 moka-
3aH 1 g KoHbiorata (XVII), KoTopelii yXXe B KOH-
uentpauuu 1.0 £ 0.1 MkM Ha 50% uHruéupyer paéo-
Ty hepmeHTa. Kpome toro, coennHeHnue (XVI) B KkoH-
nentpamuu 60.4 + 7.9 MkM, a coenunenue (XVII) B
KoHueHTpaunu 11.7 = 4.6 MKM B 2 pa3a MTHTUOUPYIOT
aktuBHOCTh COX-2 (Tabm. 3). CiaenoBaTenbHO, CEIEK-
THUBHOCTH B oTHOIeHn1 n3odopm COX-2/COX-1 misa
coequHenust (XVI) cocrasnsier 0.63, mis coemuHe-
Hust (XVII) — 11.7, nna nuknodeHaka — 0.68 [34].

Takum ob6pazom, coenuHeHusi (XVI) u (XVII)
MEPCHEKTUBHBI U NaJbHEUIINUX JTOKIUHUYECKUX
WUCITIBITAHUI B YCJIIOBUSIX i1 Vivo ¢ LIEJIbIO pa3padoTKu
Ha HX OCHOBE IIOTCHLMAJbHBIX JI€KApPCTBEHHBIX

BUOOPTAHUYECKAS XUMUA
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CPENCTB C BBIPAXEHHBIM MTPOTAUBOBOCHAIIUTEIBHBIM
JIEACTBMEM U TTOBBILIEHHO N30MpPaTEIbHOCTHIO UH-
rubupyromiero aeiictsus B oTHoueHun COX-1 u
COX-2.

SKCIIEPUMEHTAJIBHAA YACTb

Oo6opynoBanue. AHAINU3 CTPYKTYP CUHTE3UPOBaH-
HBbIX COCOWHEHWII BBIMOJIHSJIM Ha OOOPYIOBaHUU
LKIT “Xumusa” HMHCTUTYyTa OpraHUYEeCKOi XMMUM
nm. H.J1. 3emmuckoro PAH. Criekrpst 'H- n BC-AIMP
(6, M.II.) pETUCTPUPOBAIN HA UMITYJIbCHBIX CIIEKTPO-
Mmetpax AMX-300 (Bruker, I'epmanus) ¢ pabdoueit
yacroroii 300.13 MTIu (‘H) u 75.47 MTIu (*C) npu
MOCTOsIHHOM Temneparype obpasua 298 K B CDCl;.
BuyTtpeHnHuit cranmapt — terpameruicuiad (TMC).
OnNTUYECKYI0 aKTUBHOCTh U3MEPSIJIN Ha MOJISIPUMET-
pe 241 MC (Perkin-Elmer, CIIIA) B TpyOKe IJIMHO
1 oM. Temriepatypy I1aBJIeHUST ONIPENEIsUI Ha MUK~
poctosuke Boetius (Nagema, I'epmanust). ToHKO-
CJIOMHYI0 XpoMaTorpaduio MPOBOAWIM Ha TIJIACTHU-
Hax Sorbfil [ITCX-AD®-B (3AO “Copb6ronumep”,
Kpacnomap, Poccust), ucrnonbs3ysi cucteMy pacTBO-
pureneit CHCL,—EtOH 9 : 1. IIsTHa BelectB o6Ha-
pYXUMBalu MapaMu UoJla, HUHTUAPUHOBBIM TIPOSIBU-
teaeM. KomoHouHyo xpomartorpaduio IpOBOIUIHN
Ha cunukarese MN Kieselgel 60 (Macherey-Nagel,
I'epmanus).

MoJieKyJIsIpHBIiA TOKHMHT. MONIEKYISIPHBIN TOKWHT
CcTpyKTyp nnpousBomHbiX mupumuarHa (I—XVII) ¢ ak-
TUBHBIMU LIeHTpamMu n30dpopM COX IpoBOIMIMN C
HUCIIONb30BaHMeM  rmiporpaMMbl  AutoDock 4.2
(Scripps Research, CIIIA). B kauecTBe Mopaeneii 6ei-
koB COX-1 1 COX-2 BeIOpann, COOTBETCTBEHHO, 1Ie-
mu B m A MmakpoMoieKyn ¢ KogamMu 3n8x m Ipxx B
O0anke maHHbix O0enkoB PDB (http://www.rcsb.org).
MoJteKybl O€JIKOB B XOI€ PACUETOB OBIIN KECTKHU-
MU, B TO BpeMsI KaK MOJICKYJIbI TUTAHIOB — TTOJBVX~
HBIMH. Pa3zMmep TpexMepHoOro 00Kca, B KOTOPOM MPO-
BOIWJIA MOJICKYISIPHBIM OJOKWHT JUTAHIOB, BO BCEX
ciydassx cocrtaBiastn 50 maroB ¢ pa3MeETKOM miara
0.375 A. 3a teHTp GOKCa NMPUHUMATH TOJOXKEHHE
€CTeCTBEHHOIro cyoOcTpaTa HAaHHBIX (EpMEHTOB —
apaxuIOHOBOI KUCJIOTHI U CTPYKTYp pedepeHCHBIX
nHTHONTOPOB N30(hopM COX, TIpenCcTaBISIONINX CO-
001 aKkTUBHBIC KOMIOHEHTHI HecTeponaHbIx HITBIT
Ienexkokcn6, @aypounpoden, JuxkinodeHak m co-
equHeHus: SC-558 (puc. 1). Ilouck OuoormyeckKu
AKTUBHBIX KOH(POPMALINii OCYILIECTBIISIIK HA OCHOBE
JIaMapKOBCKOTO T€HETUYECKOTO aJirOpUTMa C Iapa-
METpaMu IO YMOJYAaHUIO, 3a HCKIIOUEHHEM YTJja
BpallleHUsI BOKPYT OpJAMHAPHBIX CBS3e M Bpalla-
TEJIbHOTO JABUKEHUS MOJIEKYJ, KOTOPHBIe ObLIN paB-
Hbl 30°. PelieHus JOKMHTA KJIaCTEPU30BaId Ha OC-
HoBe Besmarabl RMSD = 2.0 A. Ouenky sdbdek-
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TUBHOCTH cCBsa3biBaHusa JuranmoB (I—XVII) ¢
6eIKaM1 MPOBOMMIIN 110 TTOJYIMITMPUIECKOM OIle-
HOYHOI (yHKIIMU, 3aJlOKeHHOIl B TIporpamme
AutoDock 4.2 (http://autodock.scripps.edu/), mpu Ha-
noxenuu cuoBoro moiass AMBER [35].

O0mas MeToauKa noayyenus KonbworatoB (XVI) n
(XVII). K pactBopy 0.17 r (0.001 M0ab) S-rUApOKCH-
1,3,6-TpuMeTruiypauniaa B 10 MJI CyXOro XJOpUCTOTO
meTtuiieHa npuckinaiu 0.14 r (0.0015 monp) K,CO;.
3aTeM ITpH epeMeIlIMBaHNM O€3 TOCTYIIa BJIary B pe-
akIMoHHYI0 cMech nmobasisui 0.0015 Mmonp xmopaH-
TUAPUIOB COOTBETCTBYIOIINX N-(TamuiaMUHOKNC-
0T B 10 MJI CyXOTro XJOPHMCTOTO MeTHJIeHa. Peakiii-
OHHYIO CMECh BBIIEPXUBAJIM C IepeMelIMBaHUEM
npu 20—22°C B TeyeHue 24 4. O6pa3oBaBIINEC IPO-
IOYKTBl B BHAE OcalkKa OT(PHUIBTPOBBIBAIIM. 3aTeM
¢dmIbTpaT ynapuBaim B BaKyyMe BOIOCTPYIMHOTO Ha-
coca. Ocratok xpomartorpadupoBaii Ha KOJIOHKE C
CUJIVIKAreJieM, SIIIONPYsS XJI0PO(POpPMOM.

1,3,6-Tpumerun-2,4-auokco-1,2,3,4-Terparuapo-
NUPUMUANH-5-1i- V-pramunananuaar (XVI). bexe-
BOE¢ KpHUCTAUIMYeCKoe BelecTBo. Breixom 360 mr
(98%), 1. 1. 312°C (EtOH). Cnektp 'H-AMP: 1.79
(o, 3H, CH-CH,;); 2.18 (c, 3H, C6-CH,); 3.13 (c, 3H,
N1-CH,); 3.42 (c, 3H, N3-CH,); 5.81 (m, 1H, CH);
7.58 (t, 1H, C2(Ar)-H); 7.58 (t, 1H, C3(Ar)-H); 7.81
(t, 1H, CI(Ar)-H); 7.81 (t, 1H, C4(Ar)-H). Cnextp
BC-AMP: 12.60 (C6-CH3); 15.01 (CHCH,); 28.68
(N3-CH3); 31.91 (N1-CH3); 54.69 (CHCHj;); 110.46
(C5); 123.57 (Cl1(Ar)); 123.57 (C4(Ar)); 132.53
(C5(Ar)); 132.53 (C6(Ar)); 133.90 (C2(Ar)); 133.90
(C3(Ar)); 146.86 (C2=0); 157.85 (C4=0); 166.77
(2C=0); 169.42 (C6); 180.11 (C=0).

1,3,6-Tpumerni-2,4-nuokco-1,2,3,4-rerparnapo-

MUPUMUANH-5-WI- V-(PTaJINIMEeTHOHUHAT (XVII).
TemHO-0exXeBoe KpHUCTaIMUEeCKOe BellecTBO. Bbi-
xon 451 mr (96%), T. . >320°C (EtOH). Cnexrp
'H-IMP: 2.08 (c, 3H, S-CHj); 2.43 (M, 2H,
CH(CH,)SCHy); 2.51 (M, 2H, CH(CH,)SCHj;); 2.66
(c, 3H, C6-CH,); 3.11 (¢, 3H, N1-CH,;); 3.26 (c, 3H,
N3-CH,); 6.86 (M, 1H, CH(CH,)SCHj;); 7.53 (t, 1H,
C2(Ar)-H); 7.53 (t, 1H, C3(Ar)-H); 7.84 (t, 1H,
CIl(Ar)-H); 7.84 (t, 1H, C4(Ar)-H). Cunekrp
BC-AMP: 14.08 (CH(CH,)SCHj;); 18.51 (C6); 27.80
(N3-CH;); 29.04 (CH(CH,)SCH3); 29.36 (NI1-
CH,); 30.63 (CH(CH,)SCH;); 56.23
(CH(CH,)SCH;); 110.27 (C5); 123.68 (CI1(Ar));
123.68 (C4(Ar)); 131.41 (C5(Ar)); 133.00 (C2(Ar));
133.00 (C3(Ar)); 148.40 (C2=0); 157.65 (C4=0);
169.32 (2C=0); 168.96 (C6); 181.81 (C=0).

IIpoTBOBOCHAIMTEIbHAS AKTUBHOCTb COEIMHEHMIA
(XVD) n (XVII). IIpoTMBOBOCHIAIMTENbHYIO aKTHUB-
HocTb KoHbIoratoB (XVI) u (XVII) B cpaBHeHUM C

BUOOPTAHUYECKAA XUMMUA

OpTodeHOM u3yYyalu in Vivo Ha YeThIpeX MOACIAX
BOCHAaJICHUS, BEI3BAHHOTO BBEIEHMEM KapparnHaHa,
JIMJOKaWHa, Su4HOoro oejika u ¢opMainHa [36].

OTIBITH TIPOBOIMIIM Ha OesrbIx MbItmax Mus albus
officinarum o6oero momna (n = 96) (Bo3pact 30 mHei,
macca 18—20 T, moyyeHBI U3 MUTOMHUKA (PaKyiIb-
TeTa OMOTEXHOJIOTUI M BETCPUHAPHON MEIUIIMHBI
dOI'bOY BO “Bamkupckuii rocygapcTBEHHBIN ar-
papHbIi YHUBEPCUTET”), pa3aeieHHbIX Ha 16 rpymni
Mo 6 XKMBOTHBIX B KaxXmoil. KapparunaHoBoe, Tuao-
KanmHOBOE, 0eTKOBOE M (pOpMAJIMHOBOE BOCITaJIeHUE
Yy MBI BBI3BIBAIM CYyOIUIAaHTApPHBIM BBEACHUEM
50 Mkn1 ¢nororeHa (IMaTOreHHOTO pa3dpaKUTEs,
BBI3BIBAIOIIETO BOCHAJIUTENILHYIO peakiuio) — 1%-
HOTO pacTBOpa KapparmHana, 2%-Horo pacTBopa Jii-
IokauHa, 15%-Horo pacrBopa sSiIM4YHOro Genka, 2%-
HOTro pacTBopa dopmajuHa — B II€PEOHIOI0 JIEBYIO
JIanKy. AHTADIOTUCTUIECKYIO aKTUBHOCTD UCCIIETY -
€MBIX COeIMHEHUI OLIEHUBAIN I10 YTHETEHUIO OTeKa
BOCHAJICHHOM JIAIIKW MBIILIEN, BBI3BBAHHOTO BBEICHU -
eM ¢nororena. Coenunenus (XVI) u (XVII), a Taxke
OprodeH B yKa3zaHHBIX KOHIIEHTpauusx (tadi. 4)
BBOIMJIN BHYTPIKeTynodHO B oobeMe 300 Mk 3a 1 9
0 BBemeHUs (JIOTOoreHa, cpasy IIOoCie BBEOSCHMUS
dororeHa m majee dyepe3 1 M 2 4 mociie BBeICHUS
¢ororeHa. 2KMBOTHBIM KOHTPOJILHOM TPYIMILI IO
TOI1 k€ CXeME BMECTO MCCJIETYEeMBbIX BEIIECTB BBOIU -
1 GU3HOIOTUIECKHUN pacTBOp. BenmmauHy oreka a-
MOK U3MepsiIn oHKoMmeTprdecku [37] gyepe3 3 9 110-
cJie BBeAeHU (pJIOToreHa.

I[TpoTMBOBOCTTAIMTEIbHYIO AKTUBHOCTh PaCcCUM-
THIBAJIY IO hopMyIie:

Yruerenue Bocnanenus (%) = (V, — V) x 100,

rne V, — cpenHee yBelimueHrne oobeMa JIaliku B KOH-
TPOJBHOI Ipytine, V, — cpenHee yBeaudyeHue oobema
JIATIKU B OITBITHOM TPYIIIE€ XUBOTHBIX.

H303H3uM-cniemdudeckoe uarnoupoanue COX-1 n
COX-2. Meton onpeaefeHUsI U309H3UM-CcTielupu-
yeckoro narnouposanusi COX-1 u COX-2 ¢ momMo-
mpio Habopa COX Fluorescent Inhibitor Screening
Assay Kit (Cayman Chemical, CIIIA) ocHoBaH Ha
peakiiMM TIpeBpallleHUs] apaxuIOHOBOU KUCIOTHI B
HecTaOuabHbIM NpocTarianaud G2 (PGG2). Oo6pa-
3oBaBiuiicss PGG2 pearupyer ¢ (payopeclieHTHBIM
cyocrparom (ADHP), mpeBpaiiiast mocjieqHuii B pe3o-
pyduH. PesopydmH o0iragaeT BBICOKON dmayopec-
LIEHTHOU aKTUBHOCTBIO, KOTOpas IeTEKTUPYETCs PU
535—590 Hm.

Banupauuio Habopa COX Fluorescent Inhibitor
Screening Assay Kit mpoBoauWIu ¢ MOMOIIILIO UHTU-
6utopoB COX-1 (SC-560) u COX-2 (DuP-697), no-
cTaBJIsieMbIX B Habope. [1pu KOHIIeHTpalliu, paBHOM
1C,, nanHbBIe coenvHeHUs TToKa3anu ~50%-Hoe UH-
rubuposanue pepMeHTOB: (54.38 £ 0.62)% nnst SC-560
(xat. Ne 760159, unruourop COX-1, ICy, = 5 HM) u
Ne 5
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(57.38 = 8.23)% nnsa DuP-697 (xat. Ne 760158, uaTm-
outop COX-2, IC5, = 25 HM). [IpouieHT UHTUOUpPO-
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BaHUS (DEPMEHTOB PU MHKYOALIMH C COeTUHEHUSIMU
(XVI) u (XVII) paccuutniBaiu 1o ¢popMmyJie:

WUurubuposanue (%) =

_ ((BamBaH aKTUBHOCTbH (pepMeHTa — AKTUBHOCTh (p€pMEHTA B OIIBITHOMI rpynne)) % 100

bazoBas akTuBHOCTE (pepMeHTa

bazoBas akTuBHOCTb (hepMeHTa — 0 MKM coenu-
HeHus. CeneKTuBHOCTh B oTHoueHuu COX-2 uiu
COX-1 paccuutbiBaii no cootHouieHuto 1Cs, co-
eIUHEHUS 1JIs1 AAHHBIX U30(hOpM.

Bo3zgaeiicTBue nsyyaemMblx COENMHEHWI HA aKTUB-
HocTb COX-1 1 COX-2 o1ileHMBAJIM B TPEX HE3aBUCH-
MBbIX 3KcriepuMeHTax. CpenHee aprudMeTuyeckoe 1o
oO111eit BBIOOpKE OAHHBIX W CTAaHOAPTHYIO OIIMOKY
cpenHero (SEM) Haxoauiv ¢ MOMOIIBIO MOIYJISI OTY-
caTebHOM CTaTHCTUKM B mporpamme Statistica 6.1
(StatSoft. Inc., CIIA). Pacuer ICs, akTMBHOCTH
¢epMEeHTOB MTPOBOAWJIN C MTOMOIIIBIO MOIYJISI HETU-
HEWHOI perpeccur ¢ WUCHOJIb30BaHUEM Jorapudma
KOHIIEHTpAlUMii W HOPMaJIM30BaHHBIX 3HAYeHUit
npoueHTta uHruobuposaHust (log(inhibitor) vs. re-
sponse) B niporpamme GraphPad Prism (Bepcust 10;
GraphPad Software Inc., CIIIA).

3AKIIIOYEHHME

Ha ocHoBaHuMU pe3ynbTaTOB BBIYUCIUTEIbHBIX
9KCIEPUMEHTOB C MCIIOJb30BAaHUEM IIPOTrPaMMBI
AutoDock 4.2, peamusyiolneii 0a30Bble TPUHIINIIEI
MeToda MOJICKYJISIPHOTO JOKMHTA, 13 17 mpoTeCcTupo-
BaHHBIX MPOU3BOMHBIX ypallia ¢ HUKINISCKUMU 1
alMKJIMYECKUMM Cepa- MU KUCIOPOICOACPKAIIMMU
3aMECTUTEISIMU B IMMPUMUINHOBOM LIUKJIE IJIST CUH-
Te3a OTOOpaHbl nBa coenuHeHus-iauaepa (XVI) u
(XVII), KoTOphIEe TEOPETUIECKN MOTYT OBITH 3hheK-
TUBHBIMM MHTHONTOpamMm obenx popm COX, a cie-
JIOBaTeIbHO, 00JIanaTh BBIPAXKEHHBIM IIPOTUBOBOC-
MaJUuTeIbHBIM IEHCTBUEM in Vivo. DTU COSAUHEHUS
MPENCTABIISTIOT COO0O KOHBIOTAaTBHl  S-TUIPOKCH-
1,3,6-Tpumermnypanuia ¢ N-dramui-L-amMmuHoKuc-
notamMu. CpaBHUTENBHBIN aHAJIM3 CBOOOMTHEBIX DHEP-
TUii CBSI3BIBAHUS, PpACCUYUTAHHBIX C UCIIOIb30BaHUEM
ckopuHT-GyHKINHN AutoDock 4.2, To3Boami Iper-
MOJIOXNUTh, YTO 00a 3TUX COCIMHEHUS OyoyT OTJIU-
YaThCs MOBBIIICHHON CEJIEKTUBHOCTBIO NEUCTBUS B
orHomieHnn COX-2. XnopaHTUAPUIHBIM METOOOM
ocyuiectBiaeH cuHTe3 coenuHeHuit (XVI) u (XVII),
METOJOM XpoMmaTorpadum noKazaHa MHAWBUIYaIb-
HOCTb IIOJIyYEHHBIX COeTMHEHMUI, CTPYKTYpa COey-
HeHMiT moaTBepXaeHa ¢ moMoisio AMP. B pesyin-
TaTe OMOJOTMYECKUX UCIIBITAHUI i1 Vivo Ha MBbIIIax
Ha YeThIpeX MOIEJISIX BOCIIaJeHMsI, BBI3BAHHOTO BBE-
JIeHrMeM KapparuHaHa, TUIoKanHa, SUIHOTo OeaKa 1
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¢dopmanuHa, mokaszaHo, YTO MOJTYyYEeHHbIE KOHbIOra-
1ol (XVI) u (XVII) neiictBUTENIbHO 00JIagalOT BbIpa-
JKEHHOUW TMPOTUBOBOCHAUTENLHONH aKTUBHOCTHIO,
COMOCTaBUMOM C JeKapCTBEHHBIM IipernapaTtoM Op-
TocbeHoM. OIHAKO pe3yabTaThl OLIEHKU W309H3UM-
cnenruyeckKoro MHruoupoBaHusl (pepMeHTOB U30-
¢dopm COX cBUAETETBCTBYIOT O TOM, UTO TOJIBKO CO-
enuHeHue (XVII) okazanoch CeleKTUBHBIM UHTMOUTO-
pom COX-2, B TO BpeMs Kak coequHeHue (XVI) xapak-
TEPU3YETCsl TTOBBIILIEHHOMN CEeJIEKTUBHOCTBIO NEHCTBUS
B otHoueHuu COX-1 u, cnenoBaTebHO, B KJIMHUYE-
CKHUX YCJIOBHUSIX MOXET OOHApYXUTb BbIPAXKEHHBIN Tra-
cTpo- 1 He(ppoTokcnueckuii apdext. Oda coenmHe-
HUS NePCNEKTUBHBI IJIsI JaTbHENIINX UCCeTOBaHU
B KayecTBe MOTEHILUAIbHBIX TPOTUBOBOCITAIUTEb-
HBIX JIEKAPCTBEHHBIX CPENCTB.
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Synthesis and Investigation of Anti-Inflammatory Activity of New Pyrimidine
Derivatives — Inhibitors of Cyclooxygenase Isoforms

Y. Z. Khazimullina*- #, A. R. Gimadieva*, V. R. Khairullina**, L. F. Zainullina***,
Y. V. Vakhitova***, and A. G. Mustafin*- **
#Phone: +7 (987) 476-49-00; e-mail: yulialion91@mail.ru

*Ufa Institute of Chemistry—Separate Structural Subdivision of the Federal State Budgetary Scientific Institution
of the Ufa Federal Research Center of the Russian Academy of Sciences, prosp. Oktyabrya 71, Ufa, 450054 Russia
** Federal State Budgetary Educational Institution of Higher Education Bashkir State University,
ul. Zaki Validi 32, Ufa, 450076 Russia

*** [nstitute of Biochemistry and Genetics—Separate Structural Subdivision of the Federal State Budgetary Scientific Institution
of the Ufa Federal Research Center of the Russian Academy of Sciences, prosp. Oktyabrya 71, Ufa, 450054 Russia

The molecular docking method was used to simulate the complexation of 17 uracil derivatives with cyclic and
acyclic sulfur- and oxygen-containing substituents in the pyrimidine cycle, with active centers of cyclooxy-
genase isoforms (COX). From the set of tested compounds, 2 hit compounds were identified, which are con-
jugates of 5-hydroxy-1,3,6-trimethyluracil with N-phthalyl-L-amino acids, which can be effective inhibitors
of cyclooxygenase isoforms with increased selectivity of action against the enzyme cyclooxygenase-2, in-
duced during inflammatory processes in the body. The synthesis of these compounds by the chlorohydride
method was carried out, the individuality of the substances obtained by nuclear magnetic resonance was
proved and their biological tests were carried out in vivo on models of inflammation caused by carrageenan,
lidocaine, egg white and formalin. It was found that conjugates of 5-hydroxy-1,3,6-trimethyluracil with
N-phthalylalanine and N-phthalylmethionine have pronounced anti-inflammatory activity and are compa-
rable to Orthophene in terms of the effectiveness of anti-inflammatory action. The evaluation of the isoen-
zyme-specific inhibition of enzymes-isoforms of NOX, which revealed the pronounced anti-inflammatory
activity of the compounds obtained.

Keywords: 5-hydroxy-1,3,6-trimethyluracil, natural amino acids, molecular docking, anti-inflammatory activity,
isoforms of cyclooxygenase (COX-1/COX-2), steric complementarity, affinity
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