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IIpouszeoonvie nupumuouH-4-ona no ceoeti CMpyKmype cX0OHbvl ¢ IHOOSEHHbIMU A30MUCHIBIMU OCHOBAHUAMU. DO
10360751€M NPOSHOUPOBATNY OJIS HUX UUPOKULL cnekmp gapmaronocudeckou axmusnocmu. CoeouneHus OaHHo20 psaoa
NPOSIGISIIOM HEeUPOMPONHYIO, UMMYHOMPONHYIO, AKMONPOMEKMOPHYIO, SUNOMEHZUGHYIO, AHMUSUNOKCUYECKYIO, NPOMU-
60B0CNANUMENLHYIO U AHMUOKCUOAHIMHYIO AKMUBHOCHb. HICX005 U3 91mM020, NOUCK U CO30anue BblCOKOIDHeKmueHbix
U Oe30NACHbIX NPOMUBOBOCNATUMENLHBIX JEKAPCMEEHHbIX cpedcms 6 pady N-apurnupumuoun-4(1H)-ona asnsemcs
axkmyanvhoim. Llenv. Ocywecmeums npoeHocmuueckue uccie008aHus U YyeleHanpagientvlil cunmes N-3ameiyeHHbIX
npou3sgooHsix nupumuoun-4(1H)-ona, obradarowux npomusosocnaiumensHoll akmusHOCMbI0, d MAaKice N0OMmMeepoumbs
000CHOBAHHOCTIb UX MOLEKYIAPHOSO KOHCMPYUPOBAHUA Pe3yTbmamamu gpapmaxonoeuteckux mecmos. Mamepuanot u
Memooul. Hccrnedosanue nposooUioch ¢ UCTIONb308AHUEM JIOZUKO-CIPYKITYPHO2O NOOX00d U UHMOPMAYUOHHBIX MeX-
Honoautl. Komnvromeprulil ananus 6uoniocudeckoll akmugHocmu ocywecmensiics npoepammout PASS. Cunmes yenesvix
COCOUHEHUL OCYWeCMBIANCS ¢ ROMOUbIO MOOUGUYUPOSaHHoU memooukru. CIMpykmypa CUHMe3UPOBAHHBIX COCOUHEHU
noomeepoicoena ¢ nomouvto 'H AMP, UK- u Y@ -cnexmpockonuu. Hccredosanue npomusogoCnaiumensHo20 0eucmeus
CUHME3UPOBAHHBIX COCOUHEHULL OCYWECMBIATIOCh HA MO0 OCTPO20 acenmuuecko2o gocnanerus. Cunmesuposantvle
seuyecmea 6600UNU GHYMPUOPIOWUHHO, KpUmepuem oyeHKy Npomueo80CHAIUMENbHOU AKIMUGHOCTU ASTANACH BeTUYUHA
omexka. Pesynemamut u oocyrscoenue. B xo0e ucciedo8anuil ¢ NOMOUbIO 102UKO-CIMPYKIYPHO20 N00X00a 000CHOBAHbL
2UOPOKCUDEHUTIbHbLE U MOTUIbHBIE NPOU3E00Hble nUpuMuoun-4(1H)-ona, obradarowue npomueosocnaiumenbHbLMu
ceoticmseamu. IIposeden npedsapumenvHvlii aHanu3 PaApMAaKoTOSULECKUX C80LUCME NPOSHOUPYEMBIX CIPYKMYP C NO-
mowgvro npoepavmuvl PASS u omobpanvr Haubonee nepcnexmusnvle coeounenus. /s cuHmesa moaunbHbiX U UOPOK-
cugheHunbHbIX NPOU3800HbIX NUpUMUOUH-4(1H)-ona ucnonvsosanacs moouguyuposannas memoouxa. Cyms eé 3axio-
uaemcsa 8 UCNONb308AHUU KAMATUMUYECKUX KOTUHECE OUMEMUICYTbQOKCUOA C YeTbl0 Y8eTudeHls HYKIeopUIbHOCH
amunnotl komnounenmol peaxyuu. C yenpio noomseepicoenus 00CMosepHOCU U YerecooOpasHOCmu, OCYUeCmeneHHo20
MONEKYISIPHOLO KOHCMPYUPOBAHUS, U3VYEHA AHMUIKCCYOUMUBHAS AKMUBHOCIb YEele6blX COeOUHeHUll. 3aKaiouenue.
Pezynvmamor ghapmaronocuueckux uccie008anull c6UOEmenbCmayom 0 NEPCReKMUEHOCY NOUCKA U CO30aHUsL HOBbIX
OUONO2UYECKU AKMUBHBIX COCOUHEHUL, 00NA0AIOWUX NPOMUBOBOCHATUMENLHOU AKMUBHOCIBIO CPEOU MOTUTBHBIX U 2U-
OpPOKCUDEHUTbHBIX NPOU3BOOHBIX NUupumuoun-4(1H)-oua.

Knrouesvie cnosa: nupumuoun-4(1H)-on, monexynaproe KoHCmpyuposanue, yeneHanpasieHHblll CUHMe3, YUKI0-
KOHOEHCAyUs, YUKIOOKCULEHA3A, NPOMUBOBOCHATUMENbHOE OeliCIeue, AHMUIKCCYOAMUBHAS, AKMUBHOCTIb
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In their structure pyrimidin-4-one derivatives are similar to the endogenous nitrogen bases. This makes it possible
to predict a wide range of pharmacological activities characteristic for them. The compounds of this series exhib-
it neurotropic, immunotropic, actoprotective, hypotensive, antihypoxic, anti-inflammatory and antioxidant activity.
Within this framework, the search for and creation of highly effective and safe anti-inflammatory drugs in the series
of N-arylpyrimidin-4(1H)-one is of great current interest. The aim of the work is to carry out predictive studies and
targeted synthesis of N-substituted derivatives of pyrimidine-4(1H)-one with anti-inflammatory activity, as well as to
confirm the validity of their molecular construction by the results of pharmacological tests. Materials and methods.
The research was carried out using the logical-structural approach and information technologies. The computer anal-
ysis of biological activity was carried out by the PASS program. Synthesis of the target compounds was carried out
using a modified procedure. The structure of the synthesized compounds was confirmed by 'H NMR, IR and UV spec-
troscopy. The investigation of the anti-inflammatory effect of the synthesized compounds was carried out on the model
of acute aseptic inflammation. The synthesized substances were injected intraperitoneally, the magnitude of the edema
was the criterion for evaluating the anti-inflammatory activity. Results and discussion. In the course of the research
on the basis of the logico-structural approach, hydroxyphenyl and alkyl derivatives of pyrimidin-4(1H)-one with an-
ti-inflammatory properties were validated. A preliminary analysis of the pharmacological properties of the predicted
structures was carried out using the PASS program and the most promising compounds were selected. To synthesize
the tolyl and hydroxyphenyl derivatives of pyrimidin-4(1H)-one, a modified procedure was used. Its essence consists
in the use of catalytic amounts of dimethylsulfoxide in order to increase the nucleophilicity of the amine component of
the reaction. In order to confirm the reliability and expediency of the molecular construction, the antiexudative activ-
ity of the target compounds was studied. Conclusion. The results of pharmacological studies indicate the prospect of
searching for and creating new biologically active compounds having anti-inflammatory activity among the tolyl and
hydroxyphenyl derivatives of pyrimidin-4(1H)-one.

Keywords: pyrimidin-4(1H)-one, molecular construction, targeted synthesis, cyclocondensation, cyclooxygenase,
anti-inflammatory action, antiexudative activity

Brenenue. Co3nanne 3)GEKTUBHBIX U MaJIOTOKCHY-
HBIX HECTEPOMIHBIX TPOTHBOBOCHAINUTENBHBIX CPEICTB
(HITBC) ¢ uenbto evyeHus ColuaibHO-3HaYMMBbIX 3a00s1e-
BaHWIl SBISETCS BaKHBIM JUISl MEAMIMHBL. B HacTosiiee
BpeMsI IPUMEHSIETCSI LEJIbIH PsiJI HECTEPOUTHBIX IPOTHBO-
BOCIAJIUTENBHBIX CPEACTB, OJJHAKO TperapaTbl 3TOH Ipyri-
bl 00JIA/IAI0T Pa3IMYHBIMU HETAaTHBHBIMU CBOWCTBaMHU.
J171st POU3BOHBIX MTUPUMHIMH-4-0Ha XapaKkTepHa CTPYK-
TypHast OJNM30CTh K IPOM3BOAHBIM YpalMia, KOTOPBIH
OTHOCHUTCS K DHAOTCHHBIM a30TUCTHIM OCHOBaHMSM [1].
OHu 00112/1210T BHICOKOW OMOJIOTMYECKOH aKTUBHOCTBIO B
COYETaHHH C MAJIOW TOKCHYHOCTBIO, BCIIEJICTBHE 3TOTO UX
LIMPOKO MCIIOJB3YIOT ISl MOJIEKYJISIPHOTO KOHCTPYHPOBa-
HUs1 OMOJIOTHYECKU aKTUBHBIX coenuHenwii [2, 3]. Coemnu-
HEHUsI JaHHOTO PsiJia U UX OCH3aHHEJIMPOBAaHHBIC CTPYK-
TYpBI MPOSIBISIIOT HEHPOTPONHYIO [4], UMMYyHOTPOITHYIO
[5], axronporekTopHyto [6], aHTHOAKTEpHATBbHYIO [7], TH-

MOTEH3UBHYIO [8], aHTUTHIIOKCHYECKYIO, TPOTHBOBOCTIA-
JUTENbHYIO [9] 1 aHTHOKCHIAHTHYIO aKTUBHOCTh. B psine
pabort [10, 11, 12, 13] noka3aHa mpoTUBOBOCHATUTENbHAS
aKTUBHOCTh MPOM3BOAHBIX 1,3-mMa3uHOHa-4, BBICKA3aHO
MIPEJITIONIOKEHUE O BOBMOKHOCTH WHTHOMPOBATh LIUKJIO-
okcurenasy-2 (I1OI'-2).

[IpoTBOBOCTIATUTENHHOE EHCTBHE MUPUMUINH-4-0-
HOB peaJii3yeTcs IMyTeM aKTHBALlK IPOIEeCcCOB OMOCHHTE-
3a OEJIKOB M HYKJICMHOBBIX KHCIIOT, YBEJMUSHUSI IPOTYKIIUH
TOPMOHOB KOpBI HAJANOYEYHUKOB, CTUMYIISIIUHA MUTOTHYIE-
CKOMW aKTUBHOCTH U TIpoi(eparnu Kietok [14].

Mexanu3M (OpMHUPOBAaHUS M Pa3BUTHSI BOCIAIIH-
TEJIBHOTO TIpoliecca TOCTATOYHO MOAPOOHO M3ydYeH, U
€ro OCMBICJICHHE T03BOJIICT OCYLIECTBIATh KOHCTPYH-
poBaHue Omojoruyecku akTUBHBIX coeauHeHui (BAC),
00J1aIatoIUX  BBIPAKEHHOW IMPOTHBOBOCIAIUTEILHOM
akTHBHOCTHIO. Hanbonee Baxknoe neiicreue HIIBC cBs-
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3aHO C MHTMOMPOBAHHWEM CHHTE3a IIUKIOOKCHUTEHA3bl U
JIUTIOOKCUTEHA3bI — OCHOBHBIX (DEPMEHTOB METa0OIM3Ma
apaxuI0HOBOH KUCIOTHI [15].

3HAYUMBIM JIOCTI)KEHHEM OHMOXHMHH CTajo BBIJC-
JIEHUE JBYX M30(OpPM IHMKJIOOKCHTEHA3bl-1 U IMHMKIOOK-
cureHassl-2. llukimookcurenasa-1 — 3T0 CTPYyKTYypHBIH
(epMeHT, MPUCYTCTBYIOIIMH B OOJBIIMHCTBE KJIETOK
3I0POBOTO OpraHu3Ma (MCKIIoYas IpUTPOIHTEI). B mpo-
1[ecce BOCMAICHUS MPOUCXOANT MHIYKIMS CHHTE3a LU-
KJIOOKCUTEHA3bI-2. DTO MPUBOIUT K N30BITOYHOMY KOJIU-
4eCTBY NpocTarianauHoB E, u I, KOTOpBIE BBI3BIBAIOT
paciupeHne CoCyJI0B B oyare BOCIAJICHHUS, MOBBIIIAIOT
MIPOHHUIIAEMOCTh CTEHOK COCYIOB. JlaHHBIC MPOIIECCHI
MIPUBOJIAT K PA3BUTHIO IIIABHBIX MPHU3HAKOB BOCHAICHUS
U, IPEKJE BCEro, OTeKa.

OpfHUM 13 IEPBBIX NEPCIEKTUBHBIX MIPENapaToB, HH-
THOMPYIOMUX HUKIOOKCUTEHA3y-2, SBISAETCS MEIOKCHU-
kaM, Moaudukanus panee u3BectHoro HIIBC — mupox-
cukama. [JTaBHBIM OTIIMYHEM KOTOPOTO OT MEJIOKCHKama
ABTSIETCA 3aMEHa TeTePOLUMKINYECKOro sSapa MUPUANHA
Ha OCTaTOK 5-METHJITHA30A.

Panee  ObUIM  CHHTE3WPOBAaHBI  3aMEIICHHBIC
1-apun-2-metunnupuao|2,3-dnupumuanH-4-ona, nposi-
BUBIIIME TMPOTHBOBOCHAIUTENIBHYIO U aHAJIBICTHYECKYIO
aKTUBHOCTB. Cpey IeKapCTBEHHBIX CPECTB, 00Ja1ato-
IIMX AHAJOTWYHON aKTUBHOCTBIO M COACPIKAIIMX AP0
MUPUMHUINHA, BBIJCIACTCS Mpemnapar MeOpoH, KOTOPBIi
MIpUMEHSETCA ISl KyIHPOBaHUS OCTPHIX BOCHAINUTEIb-
HBIX COCTOSIHUH.

[IpousBogusle  2,3-THApUINIPON3BOIHBIX  XMHA30-
nuHoHa-4 [16] o0majgaroT TPOTHUBOBOCHATUTEIHLHON
aKTUBHOCTHIO. OCHOBBIBAsACh HA aHAJN3E PE3YNIbTaTOB
(hapMakoIOrHueCKUX CBOMCTB ITHX IMPOU3BOIHBIX, MOXK-
HO CJIeNIaTh BBIBOJ O 3aBUCHMOCTH MEX/y YBEINICHUEM
MIPOTHBOBOCMIATUTEIBHOTO ACHCTBHS BEIIECTB U UX WH-
rHOMpPOBaHNEM IIMKIOOKCUTeHa3bI-2. Vicxoas u3 3Toro, B
Ka4eCcTBE OCHOBHOTO (hapmakodopa BEIOPaHO apo 4-0K-
COMUPUMHUINHA.

Henblo uccaenoBanus SBISJICS IPOTHO3, IleJie-
HaTIpaBJICHHBI CHHTE3 W MOATBEP)KICHHE MOJEKY-
JIIPHOTO KOHCTPYHMPOBAHUS Ppe3ylIbTaTaMU H3YYCHUS
(apmakonoruu N-3aMeleHHbIX IPOU3BOAHBIX THPHMH-
nuH-4(1H)-ona, obranaomumx NpOTUBOBOCHIATUTEILHON
AKTHBHOCTBIO.

Marepuanasl u MeToabl. VccrnenoBanue mpoBOIH-
JIOCh C HCIIONB30BAHMEM HH(MOPMALIMOHHBIX TEXHOJO-
ruid. KommbroTepHblii aHamn3 OHMOJIOTMYECKON aKTHB-
HOCTH BUPTYaJbHbIX COCIMHEHHUH, TeHEPUPOBAHHBIX Ha
OCHOBE JIOTHKO-CTPYKTYPHOTO ITOJIX0/a, OCYIIECTBIISICS
nporpammoii PASS, ocHoBaHHOM Ha aHanmM3e CTPYKTYyp-
HBIX JECKPUITOPOB MHOTOYPOBHEBBIX aTOMHBIX OKPECT-
HOCTEH M3BECTHBIX BemlecTB. [lomyueHHbIe pe3yabTaThl
oopmIIeHBI B BUJIe TIEPEYHsI OMOJIOTMYECKON aKTUBHO-
CTH C Pacu€THBIMH 3HAYCHUSIMH BEPOSTHOCTH IPOSIBIIC-
Hus (Pa) KaXkI0r0 KOHCTPYHPOBAHHOTO BEIIECTBRA.

UK-criekTpsl u3MepeHbl Ha mpubope Varian
Excalibur 3100 FT-IR. Cuekrpsr 'H IMP perucrpupo-
Basiu Ha npudope Brucker-300Mhz B kadecTBe BHYTpeH-
Hero cranaapra — MJIC.

558

Hpoxomaemfle p€aKkuu KOHTPOJHUPOBAIN TOH-
KOCIIOWHOW Xpomarorpadueil ¢ HCIoIb30BaHUEM ILIa-
CcTHHOK «Sorbfily.

Memoouxa nonyuenus 1-(3-T'uapoxcude-
HUJ)-2,6-q1uMeTHII-5-PpeHna-1-AUruaAponupuMu-
nuH-4-oH (1)

PactBop, comepxkaliuii 3KBUMOJISIPHBIE KOJIUYECTBA
(0,01 momp) 2,19 r N-anerwndeHunamneroarneTamMmmuaa
n 1,09 r m-amuHO(EHONTa B 5 MJI YKCYCHOM KHCIOTHI,
KUISITHIW B TedeHue 1,5 vaca. [IpomykT Beimemsuics B
BHJIE OCaJIKa MOCIE OXJIAXKICHHUS PEaKIIMOHHON Cpeabl U
nobasneHust 50 MII TUATHIOBOTO d(Upa, KPUCTAIIN30-
Bany u3 sranona. Bexox — 2,72 r (87,6%). C,;H, N,O,.
Temnepamypa nnagnenus (T. ) — 297°C (u3 ata-
noia). B UK-cnekrpe: 1649, 1605, 1581 cm!'. Crekrp
'H IMP  (IMCO-d,), 6, m.1.: 1,78 (c, 3H, CH,); 2,12
(¢, 3H, CH,); 6,82-7,52 (m, 9H, Ar); 10,93 (c, 1H, OH).

Memoouxka noayuenus 1-(4-T'uppoxcude-
HUJ)-2,6-q1uMeTHII-5-PpeHna-1-AurugponupumMu-
JIUH-4-0H (2)

PactBop, comepxkaliuii 3KBUMOJISIPHBIE KOJIUYECTBA
(0,01 momp) 2,19 r N-anerwndeHunamneroarneTamMmmuia
u 1,09 r n-amuHOdeHoa B 7 MII YKCYCHOW KHCIIOTHI,
KUISTHIN B TeUeHUE 1 gaca. HpOI[yKT BBIJICIISIIICA B BUC
0CaJiKa MOoCJie OXJIAXKJICHHUS PEaKIMOHHON Cpeasl U J0-
6aBnenus 50 mMa AMATHIIOBOTO 3(hUpa, KPUCTAIITU30BA-
7 u3 oTanona. Beixox — 2,82 v (91%). C H N,O,. T.
. — 302°C (u3 sranona). B MK-cnektpe: 1632, 1603,
1580cm™. Cnexrp 'H SIMP (AMCO-d,), 8, m.a.: 1,65
(¢, 3H, CH,); 2,27 (c, 3H, CH,); 6,75-7,10 (M, 9H, Ar);
12,03 (c, 1H, OH).

Memoouxa nonyuenus 1-(3-T'mapoxcude-
HUJI)-2,6-AM3TUHI-5-PpeHua-1-q1urugponupumn-
auH-4-0H (3)

PactBop, comepxkaliuii 3KBUMOJISIPHBIE KOJIUYECTBA
(0,01 momp) 2,47 v N-nponroHUIPCHUIAIETOIPOITHO-
Hutamuaa u 1,09 r M-amuHO(pEHONa B 8 M YKCYCHOI
kuciaotel U 0,5 M aumerwiacyasdokcuaa (IAMCO),
KUTSITHIW B TedeHue 1,5 waca. [IpomykT Beimessuics B
BHJIE OCaJKa, 3aTeM MEePEeKPHCTAITN30BAIN U3 CIHPTA.
Boxon — 1,77 r (52,3%). C,,H,,N,0,. T. 1. — 276°C (u3
sranoia). B UK-cnekrpe: 1653, 1600, 1578 cm'. Criektp
'H SIMP (JIMCO-d,), 8, m.x1.: 0,92 (c, 3H, CH,); 1,48 (c,
3H, CH,); 2,09 (1, 2H, CH,); 2,15 (n, 2H, CH,); 7,04
7,36 (M, 9H, Ar); 10,49 (c, 1H, OH).

Memoouxka noayuenus 1-(4-T'uppoxcude-
HUJI)-2,6-AM3THI-5-PpeHua-1-1uruaAponupumMu-
JIUuH-4-0H (4)

PactBop, comepxkaliuii 3KBUMOJISIPHBIE KOJIUYECTBA
(0,01 momnp) 2,47 r N-nponuoHWI()ESHUIAICTOIPOIH-
oamnamuaa u 1,09 r n-amuHO(EHONMa B 5 MIJI YKCYCHOI
kucnotel 1 0,5 M numeruicyab(poKkcnaa, KAMSTAIN B
teuenue 1,5 gaca. PactBop orduibTpoBanu, MpOMBLTH
3pHUPOM M TEPEeKPUCTAIUIM30BAIN W3 CHHpTa. Bhixox
- 2,341 (69,1%). C,)H,)N,O,. T. mn. — 285°C (u3 ora-
noia). B UK-cnekrpe: 1621, 1596, 1564 cm!. Crekrp
'H SIMP  (IMCO-d,), 6, m.1.: 0,83 (c, 3H, CH,); 1,17
(c, 3H, CH,); 2,02 (1, 2H, CH,); 2,11 (a, 2H, CH,); 6,92
7,44 (m, 9H, Ar); 10,08 (c, 1H, OH).
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Memoouka nonyuenus 1-2-I'mppoxcude-
HUJI-4-HUTPO)-2,6-1uMeTHII-5-pennii-1-qurnaponu-
pumMuanH-4-0H (5)

PactBop, conep:kammii SKBUMOJISIPHBIE KOJINYECTBA
(0,01 momp) 1,54 r 2-amuHO-5-HUTpO(EHOTA PACTBOPSIIH
B 7 MJI YKCYCHOU KHCIOTHI U 0,5 MIT TUMETHIICYTb(OKCH-
na, mpubapsum 2,19 T N-anermideHmaneroaneTaMuza,
KusATWIM B Tedenue 1 yaca. K oxyaxxaéHHOMY pacTBOpy
no6asisut 70 MIT AUATUIIOBOTO 3(hHpa, 0CATOK OTHEIISITH 1
TIePEKPUCTAILIN30BAIN 3 3TaHoNa. Berxon— 1,59 1(47,9%).
C H N0, T mn —305°C (u3 sranona). B UK-crekrpe:
1627, 1605, 1555 cv'. Cnekrp 'H SAMP (IMCO-d), 3,
m.a.: 1,64 (¢, 3H, CH,); 2,09 (¢, 3H, CH,); 7,21-7,45 (m,
5H, Ar); 7,81-7,95 (x, 4H, Ar); 11,73 (c, 1H, OH).

Memoouka nonyuenusa 2,6-gumetwi-S-¢eHm-1-0-
ToJMI-1H-nupumuann-4-ou (6)

B 5 mu nepsiHolt ykcycHo# kucnotel ¥ 0,5 Ma au-
MeTmicynshokenaa pacteopsm 2,19 v (0,01 moms)
N-anernndennnaneroarieramuia u npubasmumn 1,07
i (0,01 momp) o-TomynauHa, KUTISTHIN B TedeHue 1,5
gaca. K oxmaxxnéaHomy pactBopy mobasmsumm 50 M 1u-
STHIIOBOTO 3(hupa, 0CaTOK OTACIUTH U ABAXK/IbI KPHCTAJI-
JIN30BAJIM U3 TaHoNa. BemecTBo npeacrasJsier co00i
OeJibIii KpUCTAJJIHMYECKUI MOPOIIOK, 0e3 3anmaxa. Bri-
xom — 2,09 r (72,2%). C,,H N,O,. T. mn. — 183°C (u3
sranona). B UK-crekrpe: 1647, 1627, 1598 cm!. Criektp
'H AMP (JIMCO-d,), 3, m.x.: 1,62 (¢, 3H, CH,); 2,02 (c,
3H, CH,); 2,09 (¢, 3H, CH,); 7,08-7,5(m, 9H, Ph).

Memoouka nonyuenus 2,6-qumetni-5S-penun-1-n-
TomMa-1H-nupumuann-4-ou (7)

B 6 mn neasiHOl ykcycHOM kuciotsl ¥ 0,5 mMil gume-
Trcyiabdokcuna pacteopsiiu 2,19 r (0,01 mons) N-are-
Trndenmnaneroaneramuaa u 1,07 v (0,01 mMoms) m-tomy-
nAnHA, KUISATWIM B TedeHne | daca. K oxnaxnéHHOMY
pactBOpy godasisim 70 M ANATHIIOBOTO 3(PHpa, 0CATOK
OTIEJSUIM U KPUCTAJUIM30BAJIM U3 3TaHona. Beixon — 2,3
r (79,4%). C, ,H N,O,. T. mn. — 209°C (u3 sranona). B
HK-criextpe: 1627, 1613, 1587cmt. Cnekrp 'H SIMP
(IMCO-dy), 6, m.m.: 1,95 (c, 3H, CH,); 2,01 (c, 3H,
CH,); 2,26 (¢, 3H, CH,); 6,06-7,1(m, 9H, Ph).

DKCTIepUMEHTAIBHBIC UCCIIEIOBaHUS (hapMaKoIoruye-
CKOM aKTHBHOCTH MPOM3BOAHBIX MpuMuanH-4(1H)-oHa.

HccnenoBanne NpOTHBOBOCHAINTEIFHOTO ICHCTBHA
OCYIIECTBISIOCH HA MOJENH OCTPOTO aCENTHYECKO-
ro BOCIHaJeHus, KOTopoe co3naBaiu BBeaeHuem 0,1 mu
10% B3BecH KaoJIMHA B JIATIBI KpbIC cyommanTapHo. Kpu-
TepUEM OIICHKH MPOTHBOBOCHAINTEIFHON aKTUBHOCTH
CITy)KHUJIa BEIMYMHA OTeKa, KaKk HamboJiee BhIPAKCHHBIH
MTOKa3aTesIb BOCTIAJIUTEIBHOMN PeaKIii.

DKCIepUMEHTBI TIPOBE/ICHBI Ha J1a00paTOPHBIX I10-
JIOBO3PEJIBIX KphIcax 000ero moja JuHauu Wistar Maccoi
220-240 1, paznenennbix Ha 8 rpymnm. LleneBwie coe-
JIMHEHHs] BBOJMJIM BHYTPHOPIOMIMHHO B j03e 10 Mr/kr.
KoHnTponem cimyxwuiia rpymnia >KHBOTHBIX, IOTYy4aBIINX B
SKBHBAJICHTHOM KOJIMYECTBE BOAY OUMIICHHYIO. Vccre-
JyeMble 00BEKThI BBOAWIH 32 30 MUHYT /10 CO37IaHHSI MO-
nenu BocraneHus. O0beM Jam >KHBOTHBIX PETUCTPUPO-
BaJIM OHKOMETPUUECKH JI0 BBeJeHuUs (iororeHa, uepes 4
yaca (MK dKCCyalin) U yepe3 24 gaca mociie MOJIeH-
poBanus oreka. IIpupocT skccynara paccunTsiBaIu B %
OTHOCHUTEIHHO HCXOHOTO 00Bhema jiam kpbic [17, 18, 19].

Coneprkanue *KMBOTHBIX B BuBapuu [IM®U, mnpo-
MIEINX KapaHTUH B TedeHue 14 qHei, COOTBeTCTBOBAJIO
nerictBytonM CaHUTAapHBIM MIPAaBUIAM TI0 YCTPOWCTRY,
000pyIOBaHHUIO U COAePKAHNIO BUBapus. JKUBOTHBIE Ha-
XOIWINCH HAa CTAHJAPTHOM BOJIHO-ITHIIIEBOM PAI[OHE CO
CcBOOOJHBIM JIOCTYIIOM K Boje M mwiie. McciaemoBaHus
BemonHsnck cormacHo ['OCT P 53434-2009 «ITpun-
UMbl HAJJIeKaed 1abopaTopHON MPaKTUKIM» U CTaH-
JAPTHBIM OTIEPAIlMOHHBIM IPONEIypaM, pa3padoTaHHBIM
Ha ocHoBe [Ipuka3za MHUHHCTEpPCTBA 3paBOOXPAHEHUS U
conanbHoTo passutusi Poccuiickori denepanuu ot 01
anpens 2016 . Ne 199 1 «IIpaBumna maboparopHoii mpax-
THUKHY», TI0 TPEOOBAaHHUSIM PYKOBOJICTBA IO IKCIIEPUMEH-
TaJbHOMY (IOKIMHHUYECKOMY) U3yUCHHIO HOBBIX (papma-
KoJornyeckux Bemects [20, 21].

PesysbTarsl U 00cyxaeHue. [Iporao3 BO3MOXKHOM
MIPOTHBOBOCMIATUTENBHON aKTUBHOCTH THApPOKcH(e-
HunbHBIX (1, 2, 3, 4, 5) 11 TonubHEIX (6, 7) TPOU3BOIHBIX
nupumuanH-4(1H)-ona npencrasnen B Tabnuie 1.

Taonuua 1 — Ilpozno3 ouonozuueckoii akmugHoCmU 2udpoKcUuhenunbHbIxX
U MOUNbHBIX NPOU3800HbIX nupumuoun-4(1H)-ona

Bun 6nonornueckoit 1 | 2 | 3 | 4 | 5 6 7
aKTHBHOCTHU 3uauenus Pa B %

MemMOpaHOCTaOMIH3NPYIOIIAs — — — — — 87,1 87,1
IIpoTuBoCcebopetinas 76,0 78,0 67,8 71,4 — — —
AHTUTHTICPTCH3UBHAS 45,0 457 65,0 65,9 48,1 63,1 54,1

Wurudurop 11O — - - - - 33,7 38,2
[IpoTrBOBOCTIANTHITENbHAS 41,2 41,8 44,7 45,2 50,5 31,1 31,9
HeiiponporekropHas — 53,6 - - 54,6 59,4 56,1
[IcuxorponHast — 61,6 — — 34,2 33,6 30,5

Hpumeqaﬂue: BEPOSIMHOCMb NPOABTEHUA buono2uueckol aKmueHOCMu xXapakmepuszyem 3Ha4eHue Paes %

J1s BceX IPOrHO3MPYEMBIX CTPYKTYp BO3MOXHa
MIPOTUBOBOCHIAIUTCIIbHAA aKTUBHOCTH, OAHAKO, BECPOAT-
HOCTb € mposiBiieHus On3ka Kk 50%.

CornacHo Tabiuue |, MOXHO HPEANOIOKHUTH, YTO
I[eTIeBbIC BEIIECTBA, COMEPIKAIINe TONMIBHBIA (par-
MEHT, O00JIaJaf0T BBICOKOW MeMOPaHOCTaOMIN3UPYIO-
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meil akTUBHOCTBIO. CremyeT MOAYepKHYTh, UTO MPO-
THO3HMpPYEMbIE  CTPYKTYpPBI, BO3MOXHO, IPOSBISIOT
MIPOTHBOBOCTIATUTENbHYIO AKTUBHOCTh, IPUYEM JUISI TO-
JIMITBHBIX IPOU3BOAHBIX BEPOSTHO MTPOSIBIICHUE IIPOTUBO-
BOCTIAJINTEIbHON AKTUBHOCTHITy TeM MHIHOMpoBaHUs LIOT"
(tabm. 1).

Cunres FI/I,leOKCI/I(beHI/IJ'IBHBIX 1 TOJUJIITPOU3BOJHBIX

nupumuanH-4(1H)-ona peanusoBanu kunsdenrem N-a-
LUII-B-KeToaMUI0B ¢ SKBUMOJISIPHBIM KOJIMYECTBOM apH-
JIAMUHA B JICASHOW YKCYCHOM KMCJIOTE€ B IIPUCYTCTBUM
karamutrueckoro konndectBa JIMCO. IleneBbie mpo-
JIYKTBI BBIJICIISUTN JTUITHIIOBBIM 3(HPOM, TIepeKpHCTall-
JIN30BBIBAIA U3 ATAHONA. BBIXOABI IPOAYKTOB PEAKLM
cocraBuiH 0T 65% 10 87%.

0) 0]
Ph NH AcOH, DMSO,t Ph N
+ H,N—R' | J\
R °N R
R %00 R |
R'
R = CH,
1,2, 5,6,7
OH CH3
R= Csz R'= ; ; ; ;
3,4 OH
’ OH NO, CH,
1,3 2,4 5 6 7

OCHOBBIBasICH HA MEXaHU3ME PEAKIMH, C IIEJIbI0 YCHU-
JIeHUsI HYKJIEO(IILHOCTH aMHHHOM KOMIIOHEHTBI, ClIEey-
€T HCIIONIb30BaTh TOJAPHBIC AlPOTOHHBIE PACTBOPHUTENH.
W3BecTHO, 4TO TaKkHe PACTBOPUTENH, BCIEICTBHE MEXMO-
JIEKYJISIPHOTO B3aMMOJEHCTBUSL C aMUHAMH, 3HAYUTEIIHHO
CHIDKAIOT 00pa30BaHUE COJbBATOB M YBEIMYUBAIOT MX HY-
Ki1eouIIbHbIE CBOKCTBA. J{JIsl ONTUMI3AIINN YCIIOBHI peak-
LMY [IMKJIOKOH/ICHCAIIUK ¢ 00pa30BaHUEM sIIpa TTUPUMUIH-
Ha Cle[lyeT W3MEHATh COOTHOIIEHHS YKCYCHOM KHCIIOTBI U
JIMMETHIICYITL(OKCHIIA B 3aBUCUMOCTH OT Pa3JIMYHON peak-
LIHOHHOM CIIOCOOHOCTH HEUTPATHHBIX HYKICO(DHIIOB.

Pe3ynbTaTl  MCCNEIOBAaHHUS — aHTHIKCCYIATHBHOM
AaKTUBHOCTH N-apuiI3aMelIeHHbIX MPOM3BOIAHBIX MHUPHU-

munuH-4(1H)-oHa craructuuecku oOpadoOTaHbl U Npe-
CTaBJICHBI B TAOIHIE 2.

BennunHa orexa Ha (hoHE BceX MPOU3BOIHBIX MTUPH-
MuanH-4(1H)-ona 6b1a HIDKE B TOM MM MHOM CTETIeHH,
4YeM y KHMBOTHBIX KOHTPOJILHOW I'PyIIIbl B TEUEHHE BCe-
ro skcriepuMenTa. Yepes 4 daca ot BBejeHus uiorore-
Ha MpHUPOCT 00beMa Jiar Kpbic coctaBuit 31,8%, 47,4%,
49,0% na doHe THAPOKCH(EHUIBHBIX TTPOU3BOAHBIX 1,
2, 5 cooTBeTCTBEHHO, 4T0 Ha 50—-60% HMXKE KOHTPOIb-
HBIX JKMBOTHBIX. Yepe3 CyTKH HaOJIONEHUS BBISBUIIH,
YTO CHMIKEHHE DKCCYHAIMH TPOIOIKAIOCH HE TOJIBKO Y
JKMBOTHBIX, KOTOPHIM BBOJIMIIM BellecTBa 2, 5, HO U Ha
¢oue BemecTs 3, 7.

Taonuua 2 — Bausanue npouseoonvix nupumuoun-4(1H)-ona na yxkccyoamugnslit npoyecc, 003a 10 me/ke

Fceneyembie BerecTsa V, M } IMpupoct 06bema (A%) IMpupoct 06bema (A%)
HCXOHBIN yepes 4 yaca yepes 24 yaca
KouTtposns 1,0+0,08 99,8+6,3 82,8+11,1
1 0,98+0,07 47,4+10,0%* 65,5+14.,8
2 1,10+0,08 49,0+£19,8%* 44,249 0*
3 1,21+0,09 66,4+8,5* 43,9+10,3
4 1,22+0,99 73,6+7,6* 73,3+13,1
5 1,20+0,09 31,8+3,9* 33,4+6,2*
6 1,02+0,03 80,0+14,7 54,0+8,9
7 1,03+0,04 54,5+12,5 49,0£11,7

THpumeuanue: *- usmenenusi docmogepuvi omuocumenvuo kokmpoius, P<0,05

Pesynbrarhl papMakoIorn4eckux UCCIeJOBaHNH 110-
Ka3bIBAIOT, UTO M3y4YaeMble BELIECTBA CHUKAIOT BEJIUYU-
Hy OTEKa, MPOSBIISII TEM CaMbIM IPOTHBOBOCHIAINUTEIb-
HO€ JIEMCTBHE, NOCTUTAs MaKCHMAaJIbHBIX TOKa3aTenei
K KOHITy 3kcmepuMenTa. [Ipeumyiecta HaOmMIOIAMNCH
NP BBEJICHUU BemiecTs 1, 2, 5.
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3akiarouenune. TakuM 00pa3oM, ¢ TOMOIIBIO JIOTH-
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METOJUKHA M HM3y4eHa MPOTHBOBOCIATUTENbHAS AKTHUB-
HOCTb.

OcCHOBBIBasiCh Ha pe3yJabTaTax MNEepBHYHOIO (ap-
MAaKOJIOTHYECKOTO  HMCCJIEIOBaHUSl  MPOTHUBOBOCIAIHU-
TEIBHOM aKTUBHOCTH IIEJIEBBIX COCIMHEHUM, BO3ZMOYKHO

MIPEIIONIOKUTh 0OOCHOBAHHOCTD JIOTHKO-CTPYKTYPHOTO
MTOJIXO/1a K MTOUCKY HOBBIX OMOJOTMYECKH aKTHUBHBIX CO-
eIMHEHNUH, 00JIaaloNMX MPOTUBOBOCHATUTEIFHON aK-
TUBHOCTBIO B PSIy TOJHJIBHBIX U THAPOKCH(DEHUIBHBIX
MpOU3BOAHBIX upuMuAnH-4(1H)-oHa.

Introduction. The development of -effective
and low-toxic non-steroidal anti-inflammatory drugs
(NSAIDs) for the treatment of socially significant dis-
eases is important for medicine. Currently, a number of
non-steroidal anti-inflammatory drugs are used, but the
drugs of this group have different negative properties.
For pyrimidin-4-one derivatives, a structural similarity
to uracil derivatives is characteristic, and uracil refers to
endogenous nitrogenous bases [1]. They have a high bi-
ological activity in combination with low toxicity, there-
fore they are widely used for the molecular construction
of biologically active compounds [2, 3]. The compounds
of this series and their benzannelated structures exhibit
neurotropic [4], immunotropic [5], actoprotective [6], an-
tibacterial [7], hypotensive [8], antihypoxic, anti-inflam-
matory [9] and antioxidant activity. In a number of works
[10, 11, 12, 13] the anti-inflammatory activity of 1,3-di-
azinon-4 derivatives was shown, besides, the possibility
of inhibiting cyclooxygenase-2 (COX-2) was suggested.
The anti-inflammatory effect of pyrimidin-4-ones is re-
alized by activating the processes of protein and nucleic
acid biosynthesis, increasing the production of adrenal
cortex hormones, stimulating mitotic activity and cell
proliferation [14]. The mechanism of formation and de-
velopment of the inflammatory process has been stud-
ied in sufficient detail, and its comprehension allows the
construction of biologically active compounds (BAC)
with pronounced anti-inflammatory activity. The most
important action of NSAIDs is associated with inhibition
of synthesis of cyclooxygenase and lipoxygenase, the
main enzymes of arachidonic acid metabolism [15].

A significant achievement of biochemistry was the
isolation of two isoforms of cyclooxygenase-1 and cy-
clooxygenase-2. Cycloxygenase-1 is a structural enzyme
present in the majority of cells of a healthy organism
(excluding erythrocytes). In the course of inflammation,
the synthesis of cyclooxygenase-2 is induced. This leads
to the excess of prostaglandins E, and 1,, which cause
vasodilation in the inflammation focus, increase the per-
meability of the vessel walls. These processes lead to
the development of the main signs of inflammation and,
above all, edema.

One of the first promising drugs inhibiting cycloox-
ygenase-2 is meloxicam, a modification of the previous-
ly known NSAID-piroxicam. Its main difference from
meloxicam is the replacement of the heterocyclic pyri-
dine nucleus by the residue of 5-methylthiazole.

Previously, the substituted 1-aryl-2-methylpyrido
[2,3-d] pyrimidin-4-one, which exhibited anti-inflamma-
tory and analgesic activity, was synthesized. Among the
drugs having a similar activity and contain the core of
pyrimidine, the drug mebron, used to stop acute inflam-
matory conditions, attracted pharmacologists’attention.

The derivatives of 2,3-diaryl derivatives of quinazoli-

none-4 [16] have an anti-inflammatory activity. Basing
on the analysis of the pharmacological properties of these
derivatives, a conclusion can be made about the relation-
ship between the increase in the anti-inflammatory effect
of the substances and their inhibition of cyclooxygen-
ase-2. Hence, the nucleus of 4-oxopyrimidine was cho-
sen as the main pharmacophore.

The aim of the study is prediction, targeted synthesis
and confirmation of molecular construction by the results
of the pharmacological study of the of N-substituted py-
rimidine-4 (1H)-one derivatives with an anti-inflamma-
tory activity.

Materials and methods. The study was conducted
with the use of information technologies. A computer
analysis of the biological activity of virtual connections
generated on the basis of a logical-structural approach
was carried out by the PASS program, based on the anal-
ysis of structural descriptors of multi-level atomic neigh-
borhoods of known substances. The obtained results
were designed in the form of a list of biological activity
with calculated values of the probability of occurrence
(Pa) of each constructed substance.

IR spectra were measured on a Varian Excalibur
3100 FT-IR instrument. The "H NMR spectra were re-
corded on a Brucker-300Mhz device as an internal stan-
dard - HMDS.

The progress of the reaction was monitored by thin
layer chromatography with the use of “Sorbfil” plates.

1-(3-Hydroxyphenyl)-2,6-dimethyl-5-phe-
nyl-1-dihydropyrimidin-4-one (1)

A solution containing equimolar amounts (0.01 mol)
of 2.19 g of N-acetylphenylacetoacetamide and 1.09 g
of m-aminophenol in 5 ml of acetic acid was boiled for
1.5 hours. The product was isolated as a precipitate after
cooling of the reaction medium and addition of 50 ml of
diethyl ether, crystallized from ethanol. The yield was 2.72
g (87.6%). C,;H, N, 0,. Solid, mp: 297 °C (from ethanol).
The IR spectrum exhibited: 1649, 1605, 1581 cm. 'H
NMR (DMSO0-d6) 3, ppm: 1.78 (s, 3H, CH,); 2.12 (s, 3H,
CH,); 6.82-7.52 (m, 9H, Ar); 10.93 (s, 1H, OH).

1-(4-Hydroxyphenyl)-2,6-dimethyl-5-phe-
nyl-1-dihydropyrimidin-4-one (2)

A solution containing equimolar amounts (0.01 mol)
of 2.19 g of N-acetylphenylacetoacetamide and 1.09 g
of p-aminophenol in 7 ml of acetic acid was boiled for
1 hour. The product was isolated as a precipitate after
cooling of the reaction medium and addition of 50 ml
of diethyl ether, crystallized from ethanol. The yield was
2.82 g (91%). C ,H,N,0O,. Solid, mp: 302 °C (from eth-
anol). The IR spectrum exhibited: 1632, 1603, 1580 cm™'.
'H NMR (DMSO-d6) 8, ppm: 1.65 (s, 3H, CH,); 2.27 (s,
3H, CH,); 6.75-7.10 (m, 9H, Ar); 12.03 (s, 1H, OH).

1-(3-Hydroxyphenyl)-2,6-diethyl-5-phenyl-1-di-
hydropyrimidin-4-one (3)
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A solution containing equimolar amounts (0.01 mol)
of 2.47 g of N-propionylphenylacetopropionyl amide
and 1.09 g of m-aminophenol in 8 ml of acetic acid and
0.5 ml of dimethylsulfoxide (DMSO) was boiled for 1.5
hours. The product was isolated as a precipitate, then re-
crystallized from alcohol. The yield was 1.77 g (52.3%).
C,,H,)N,0,. Solid, mp: 276 °C (from ethanol). The IR
spectrum exhibited: 1653, 1600, 1578 cm'. 'H NMR
(DMSO0-d6) 8, ppm: 0.92 (s, 3H, CH,); 1.48 (s, 3H, CH,);
2.09 (d, 2H, CH,); 2.15 (d, 2H, CH,); 7.04-7.36 (m, 9H,
Ar); 10.49 (s, 1H, OH).

1-(4-Hydroxyphenyl)-2,6-diethyl-5-phenyl-1-di-
hydropyrimidin-4-one (4)

A solution containing equimolar amounts (0.01 mol)
of 2.47 g of N-propionyl phenylacetopropionyl amide
and 1.09 g of p-aminophenol in 5 ml of acetic acid and
0.5 ml of dimethylsulfoxide was boiled for 1.5 hours.
The solution was filtered, washed with ether and recrys-
tallized from alcohol. The yield was 2.34 g (69.1%).
C,,H,)N,O,. Solid, mp: 285 °C (from ethanol). The IR
spectrum exhibited: 1621, 1596, 1564 c¢cm-1. 'H NMR
(DMSO-d6) 8, ppm: 0.83 (s, 3H, CH,); 1.17 (s, 3H, CH,);
2.02 (d, 2H, CH,); 2.11 (d, 2H, CH,); 6.92-7.44 (m, 9H,
Ar); 10.08 (s, 1H, OH).

1-(2-Hydroxyphenyl-4-nitro)-2,6-dimeth-
yl-5-phenyl-1-dihydropyrimidin-4-one (5)

A solution containing equimolar amounts (0.01 mol)
of 1.54 g of 2-amino-5-nitrophenol was dissolved in 7 ml
of acetic acid and 0.5 ml of dimethylsulfoxide, 2.19 g of
N-acetylphenylacetoacetamide was added and boiled for
1 hour. 70 ml of diethyl ether was added to the cooled
solution, the precipitate was separated and recrystallized
from ethanol. The yield was 1.59 g (47.9%). C,;H,,N,O,.
Solid, mp: 305 °C (from ethanol). The IR spectrum ex-
hibited: 1627, 1605, 1555 cm™. 'H NMR (DMSO-d6) 9,
ppm: 1.64 (s, 3H, CH,); 2.09 (s, 3H, CH,); 7.21-7.45 (m,
5H, Ar); 7.81-7.95 (q, 4H, Ar); 11.73 (s, 1H, OH).

2,6-Dimethyl-5-phenyl-1-o-tolyl-1H-pyrimidin-4-
one (6)

2.19 g (0.01 mol) of N-acetylphenylacetoacetamide
was dissolved in 5 ml of glacial acetic acid, then 0.5 ml of
dimethylsulfoxide and 1.07 ml (0.01 mol) of o-toluidine
were added and boiled for 1.5 hours. 50 ml of diethyl
ether was added to the cooled solution, the precipitate
was separated and twice crystallized from ethanol. The
substance was white crystalline odorless powder. The
yield was 2.09 g (72.2%). C ,H N, O,. Solid, mp: 183 °C
(from ethanol). The IR spectrum exhibited: 1647, 1627,
1598 cm. '"H NMR (DMSO-d6) 6, ppm: 1.62 (s, 3H,
CH,); 2.02 (s, 3H, CH,); 2.09 (s, 3H, CH,); 7.08-7.5 (m,
9H, Ph).
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2,6-Dimethyl-5-phenyl-1-p-tolyl-1H-pyrimidin-4-
one (7)

2.19 g (0.01 mol) of N-acetylphenylacetoacetamide
and 1.07 g (0.01 mol) of p-toluidine were dissolved in 6
ml of glacial acetic acid and 0.5 ml of dimethylsulfoxide
and boiled for 1 hour. 70 ml of diethyl ether was added
to the cooled solution, the precipitate was separated and
crystallized from ethanol. The yield was: 2.3 g (79.4%).
C H, N,O,. Solid, mp: 209 °C (from ethanol). The IR
spectrum exhibited: 1627, 1613, 1587 cm’'. '"H NMR
(DMSO0-d6) 8, ppm: 1.95 (s, 3H, CH,); 2.01 (s, 3H, CH,);
2.26 (s, 3H, CH,); 6.06-7.1 (m, 9H, Ph).

Experimental studies of pharmacological activity
of pyrimidin-4 (1H) -one derivatives

The investigation of the anti-inflammatory effect was
carried out on the model of acute aseptic inflammation,
which had been created by introducing 0.1 ml of a 10%
kaolin suspension into the claws of the rats subplantally.
The criterion for evaluating anti-inflammatory activity
was the size of the edema, as the most pronounced indi-
cator of the inflammatory response.

The experiments were performed on laboratory ma-
ture rats of both sexes of the Wistar line weighing 220-
240 g, divided into 8 groups. The target compounds were
administered intraperitoneally at the dose of 10 mg/kg.
The experimental control group was a group of animals
that received purified water in an equivalent amount. The
investigated objects were injected 30 minutes before the
creation of the model of inflammation.

The volume of the paws of the animals was recorded
oncometrically prior to administration of the phlogogen,
after 4 hours (peak of exudation) and 24 hours after mod-
eling the edema. The increase in exudate was calculated in
% relative to the initial volume of the rat paws [17, 18, 19].

The maintenance of animals in the PMPhI vivarium,
which had passed quarantine within 14 days, correspond-
ed to the current Sanitary Rules for the arrangement,
equipment and maintenance of the vivarium.

The animals were on a standard water-food diet with
a free access to water and food. The research was carried
out in accordance with GOST R 53434-2009 “Principles
of Good Laboratory Practice” and standard operating
procedures developed on the basis of Order No. 199 of
the Ministry of Health and Social Development of the
Russian Federation of April 1, 2016, “Rules of Laborato-
ry Practice”, on (preclinical) study of new pharmacolog-
ical substances [20, 21].

Results and discussion. The prognosis of the possi-
ble anti-inflammatory activity of hydroxyphenyl (1, 2, 3,
4, 5) and tolyl (6, 7) pyrimidine-4 (1H) -one derivatives
is shown in Table 1.
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Table 1 — Forecast of the biological activity of hydroxyphenyl and tolyl derivatives of pyrimidin-4 (1H)-one

Type of biological 1 2 | 3 | 4 | s 6 7
activity Values of Pa, %

Membrane stabilizing activity - - - - - 87.1 87.1

Antiseborrheic activity 76.0 78.0 67.8 71.4 - - -
Antihypertensive activity 45.0 45.7 65.0 65.9 48.1 63.1 54.1
COX-2 inhibitor - - - - 33.7 38.2
Anti-inflammatory activity 41.2 41.8 44.7 45.2 50.5 31.1 31.9
Neuroprotective activity - 53.6 - - 54.6 59.4 56.1
Psychotropic activity - 61.6 - - 342 33.6 30.5

Note: the probability of the occurrence of biological activity characterizes the value of Pa in %

The anti-inflammatory activity is possible for all pre-
dictable structures. However, the likelihood of its mani-
festation is close to 50%.

According to Table 1, it can be assumed that the
target substances containing the tolyl fragment have
a high membrane stabilizing activity. It should be
emphasized that the predicted structures may ex-
hibit anti-inflammatory activity, and as for the tolyl
derivatives, the manifestation of anti-inflammatory

o)
Ph NH
+  H,N—R'
RN, 7 R
R =CH,
1,2, 5,6,7
R=C,H, R'=
3,4

1,3

Based on the mechanism of the reaction, in order to
enhance the nucleophilicity of the amine component, po-
lar aprotic solvents should be used. It is known that such
solvents, due to intermolecular interaction with amines,
significantly reduce the formation of solvates and in-
crease their nucleophilic properties. To optimize the
conditions for the cyclocondensation reaction to form a
pyrimidine nucleus, the ratios of acetic acid and dimethyl
sulfoxide should be varied depending on the different re-
activities of the neutral nucleophiles.

The results of the study of the antiexudative activ-
ity of N-arylsubstituted pyrimidin-4(1H)-one deriv-

activity by inhibition of COX is quite possible (Ta-
ble 1).

Synthesis of hydroxyphenyl and tolyl derivatives
of pyrimidin-4(1H)-one was accomplished by boiling
N-acyl-B-ketoamides with an equimolar amount of aryl-
amine in glacial acetic acid in the presence of a catalytic
amount of DMSO. The desired products were isolated
with diethyl ether, recrystallized from ethanol. The yields
of reaction products were from 47% to 91%.

0
AcOH, DMSO,t Ph N
| J\
R™ N TR
R

@\ i i OH ©/CH3 i
OH
OH NO, CH,

2,4 5 6 7

atives were statistically processed and are presented
in Table 2. The magnitude of edema against the back-
ground of all derivatives of pyrimidine-4(1H)-one was
lower to some extent than in the animals of the control
group throughout the entire experiment. After 4 hours
from the introduction of phlogogens, the increase in the
volume of rats’ claws was 31.8%, 47.4%, 49.0% against
the background of hydroxyphenyl derivatives 1, 2, 5, re-
spectively, which is 50-60% lower than that of the control
animals. After 24 hours, the observations revealed that the
decrease in exudation continued not only in animals treat-
ed with substances 2, 5, but also against substances 3, 7.
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Table 2 — Influence of pyrimidin-4(1H)-one derivativeson the exudative process, the dose of 10 mg / kg

Test substances V, 'n?l / Volume increase (A%) Volume increase (A%)
Initial in 4 hours in 24 hours
Test 1.0+0.08 99.8+6.3 82.8+11.1
1 0.98+0.07 47.4+10.0% 65.5+14.8
2 1.10£0.08 49.0+19.8%* 44.249.0*
3 1.21£0.09 66.4+8.5* 43,9+10.3
4 1.22+0.99 73.6+7.6* 73.3£13.1
5 1.20+0.09 31.8+£3.9* 33.446.2*
6 1.02+0.03 80.0£14.7 54.0+8.9
7 1.03+0.04 54.5+12.5 49.0+11.7

Note: * — the changes are valid with respect to the test, P<0.05

The results of pharmacological studies show that the
studied substances reduce the size of edema, thus show-
ing an anti-inflammatory effect, reaching the maximum
values by the end of the experiment. The advantages
were observed with the introduction of substances 1, 2, 5.

Conclusion. Thus, the most promising N-hydroxyphe-
nyl and tolyl derivatives of pyrimidin-4(1H)-one have been
selected from a number of predicted structures with the use
of the logical-structural approach and computer modeling.

They were synthesized on the basis of a modified technique,
and their anti-inflammatory activity was studied.

Basing on the results of the primary pharmacologi-
cal study of the anti-inflammatory activity of the target
compounds, it is possible to assume the validity of the
logical-structural approach to the search for new biolog-
ically active compounds possessing anti-inflammatory
activity in the tolyl and hydroxyphenyl derivatives of py-
rimidin-4(1H)-one.
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