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BsaumozeiicTBreM MeTHI0BOTO 3dHpa 1-OpoMIHKIOreKCaHKapOOHOBOM KHCIOTHI C IIMHKOM U
apuIaMHAaMH  3-apuii-2-MHaHONPOIICHOBBIX KHCJIOT OBUTH TOJNYYeHBl METHJIOBBIE I(PHPHI
1-(1-apuin-3-apunaMuHO-3-0KCO-2-IIHAHOTIPOTIHI ) [[UKJIOTEKCAHKAPOOHOBBIX ~ KHCJIOT, TIPOSIB-
JISIFOLIME aHAJIBICTHYECKYIO aKTUBHOCTD M SIBIISIFOIIMECS] MAJIOTOKCUYHBIMH COCANHEHUSIMU.

KiroueBble cjioBa: aHajgbreTH4YecKas AKTUBHOCTB; apujnporneHaMubl; METUJILHUKIIOTCKCaH-

KapOOKCUIATHI.

Panee ycraHoBmeHo, uto peakTuBsl Pedopmarckoro
MPUCOEANHSIOTCS K aKTUBUPOBAHHOW ABOMHOM yIIIepos —
YIJIEPOHON CBS3M aMHJIOB 3aMEIICHHBIX [TUAHOIPOIIEHO-
BBIX KHCJIOT, ¥ MOCJIE IUKJIM3AIMN TPOMEKYTOYHBIX TPO-
IOYKTOB peakny OBUIM BBIZCTICHBI 3aMEIICHHEBIC MTUITCPH-
JuH-2,6-1uoHbl [1, 2]. Hamu u3ydeHo B3aumoneiicTBue
peaktuBa PedopmaTckoro, moiy4eHHOTO U3 METHIOBOTO
a¢upa 1-0pOMIMKIOTeKCaHKapOOHOBON KHCIIOTHI U IIMH-
Ka, C apuIaMHIaMHU 3-april-2-IIHaHOIPOIICHOBBIX KUCIIOT
(Ia—d). Kak mokazanu Hamm wcciaeOBaHUs, BBILICYIIO-
MSIHYTBIH peakTuB Pedopmarckoro mpucoeuHseTcs K Co-
emuaeHmsiM  la—d ¢ oOpa3oBaHWEM HHTEPMEIHATOB
Ila — d. OpgHako BeieaCTBUE OONBIIUX CTEPUUECKHUX Ipe-
MSITCTBHUM, CO3/[aBaEMBIX KaK IIMKJIOTEKCHIILHBIM 3aMECTH-
TENeM, TaK ¥ apHIbHBIM 3aMECTUTEIIEM y aToMa a30Ta, He
MIPOUCXOAUT LUKIM3AIUA MPOMEKYTOUYHBIX COEIMHEHUN
Ila — d, B pe3ynbTare 4ero mocjie pa3iokKeHUsT peaKuOH-
HOW Macchl OBUIM BBIACNCHBI METHJIOBBIC  I(HUPHI
1-(1-apw-3-apunaMuHO-3-0KCO-2-HUAHOIPOIHI ) LUKJIIO-
rekcankapOoHoBbIX kucioT (I1la — d). CoctaB u cTpoenne
coeaunaenuit 1lla —d moaTBep)KACHO TAaHHBIMH BJICMEHT-
pworo amamuza M WUK- u SIMP 'H cnekrpockonuu. B
HK-cnekrpax coenunenuii [1la — d nmpucyTcTByrOT Xapak-
TEPUCTUUYECKHUE MOJIOCH KAPOOHMUIIOB aMHUIHBIX M CIIOKHO-
3¢upHBIX  rpynm B obmactm  1665-1680 wm
1720-1735em~!  uw N-H cBasu B  obnactu
3240 -3290 cm~'. B crekrpax SIMP 'H umeercs omux
Ha0Op CUTHAJIOB, CPEAHM KOTOPBIX HanOosee XapaKTepHbI-
MU SIBIAIOTCS AyOJeThl METHHOBBIX IPOTOHOB B 00JacTu
3,57-3,63u4,12-4,19 m. 1.

Tak Kak MPON3BOIHBIEC KAPOOHOBBIX KHUCIIOT YacTo MPo-
SIBIISTFOT aHAJIbTeTUYECKYIO aKTUBHOCTH [3], HAaMu M3ydeHa
9Ta aKTUBHOCTH CUHTE3UPOBAHHBIX cOeIMHEHUN. JlaHHbIe
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IKCIIEPUMEHTA TIPECTaBIeHbl B Tabiume. Kak BuaHO U3
tabnuiel, coenuHenus Illa—d BBI3BIBAIOT yBenuueHHE
BpeMEHH 000pOoHUTENLHOTO peduiekca. [lo aHambrerude-
CKOHM aKTHMBHOCTH OTH COCAWHCHUS IMPEBHIIIAIOT METaMH-
3011 HATPHSL.

Nzyuenne octpoit TokcmuHOcTH coeamHeHui Illa —d
MOKAa3aJI0, YTO X TOKCUYHOCTH HAXOIMTCS B TPEIesiax OT
500 mo 1500 mr/kr, u o knaccudukarmu K. K. Cunoposa
[4] coemuHEHNS OTHOCATCS K MAJIOTOKCHYHBIM, a 110 ['OC-
Ty K yMEpEHHO OIIACHBIM.

3KcnepuMeHma/szaﬂ Xumuveckas 4acniv

HK-cnekrper coenuuenwuii 11la — d momy4yens! Ha criek-
Tpooromerpe Specord-75IR B BaseaTMHOBOM Macie.
Crnexrpst SIMP 'H pactBopoB stux coenunenuii B CDCly
3amucaHbl  Ha  crmekrpomerpe  Mercury  Plus-300
(300 MI'm), BuyTpennuii crangapt — [MJIC. Dkcriepu-
MEHTaJIbHbIE JJAHHBIE 2JIEMEHTHOTO aHaJM3a COBIIAIAI0T C
BBIYMCIICHHBIMHU.

Metuaosbie 3¢upbl 1-(1-apui-3-apuiaMuHo-3-0k-
€O-2-IHAHOMPONHJI) IUKJIOTeKCAHKAPOOHOBBIX KHUCJIOT
(ITTa — d). Cmech 1,5 r UIBMETBICHHOTO B MEJTIKYIO CTPYK-
Ky UMHKA, KaTaJIUTHYECKOrO KOJIMYECTBA CYJIEMBI,
5 MMOJIb apUIaMHIOB 3-apuil-2-IUaHOIPOIEHOBBIX KHC-
70T, 11 MMOB MeTHIIOBOTO 3¢upa 1-OpOMITMKIIOTeKCaH-
KapOOHOBOM KUCIOTHI, 20 M1 OeH30I1a, 5 MIT dTHIIAlETaTa,
1 M rexcameTtundochopTpuaMuga KUISATIT B TEUCHUE
4 4, OXJIQXKIAIOT, CTUBAIOT C M30BITKA IIMHKA U Pa3Iaraior
5 % pacTBOpOM YKCYCHOW KUCIIOTBL. OpraHuyeckuil cioi
OTAETISIIOT, U3 BOJHOTO CJIOSl POJAYKTHI PEaKIMU JABAXKIbI
IKCTPArupyroT stuianeratom. [locie BrICYyIMBaHUS dKC-
TpakTa 0e3BOMHBIM CYIb()ATOM HATPHUS PACTBOPUTEIH OT-
TOHSIOT W MeTuioBble d¢upsl 1-(1-apun-3-apunamu-

COOMe
HOH(H NH
CH C\ZnBr —Zn(OH)Br CH CH
CN Ar
Ma-d - Ila-d

1 - III: Ar=4-CIC(H,, Ar'=Ph (a); Ar=4-BrC¢H,, Ar'=Ph (b); Ar=4-BrC(H,, Ar'=4-MeC(H, (c); Ar=4-BrCH,, Ar'=4-MeOCH, (d).
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AHaJIbreTH4YecKkass aKTHBHOCTh MeTHJIOBBIX 3¢upoB 1-(1-apui-3-
apUJIAMHMHO-3-0KCO-2-IIHAHONPOIHI)IHKIOTeKCAHKAPOOHOBbBIX
KHCJI0T

Jlo3a, mMr/kr, Bpewms 060poHUTENBEHOTO

Coennnenne BHYTpHOpIO- pediiexca Ha muKe
LIIMHHO JICUCTBUS, C
1lla 50 19,33 £2,75 p<0,05
1Ib 50 19,80 +£ 0,39 p <0,01
IlIc 50 21,00 +£3,22 p<0,01
1I1d 50 19,38 £2,37 p<0,05
Meramu3oi HaTpHs 93 (Els0) 16,33 +£3,02 p<0,1

Konrpois, 2 %
KpaxMalibHasi CIU3b

10,20 £ 0,37

p — 110 CPAaBHCHUIO C KOHTPOJIEM.

HO-3-0KCO-2-IIHaHOIIPOITHII ) [IUKJIOTEKCAHKAPOOHOBBIX KH-
CJIOT NEPEKPHUCTATIIN30BBIBAIOT U3 ATHUJIALIECTATA.

MetuinoBbiii  3¢pup  1-[3-oxco-3-pennnamuno-1-
(4-xnopdenn)-2-HUAHONPONHII | HUKJIOTeKCAHKAPOO-
HoBoii kucaorel (Illa). Brixox 1,10T (52 %), 1. 1.
181 — 182 °C. UK-cmekrp, v, cm~ 1 1670, 1735 (C=0),
3285 (NH). Cnekrp SIMP 'H, 8, m.a.: 1,09 — 2,19 [m, 10H,
(CH,)s], 3,63 (n, 1H, C'H, J 3,3 '), 3,80 (c, 3H, MeO),
4,19 (n, 1H, C°H, J 3,3Tu), 7,09-7,36 (M, 9H, Ph,
4-CIC¢H,), 7,54 (c, 1H, NH). C,,H,;CIN,O,.

MetunoBbiii 3¢up 1-[1-(4-6pomdennn)-3-oxco-3-
(peHnIAMHUHO-2-IHAHONIPONMII | I KJIOTeKCAHKAPOOHO-
Boii kuciaorel (IIIb). Brixon 1,31r (56 %), T 1
157 — 158 °C. UK-cnextp, v, eMm~ ! 1680, 1725 (C=0),
3290 (NH). Cniextp SIMP 'H, 8, m.a.: 1,02 — 2,25 [m, 10H,
(CH,)s], 3,58 (1, 1H, C'H, J 3,3 T'm), 3,76 (c, 3H, MecO),
4,16 (n, 1H, C*H, J 3,3Tm), 7,00—-7,36 (M, 9H, Ph,
4-BrC¢H,), 7,58 (¢, 1H, NH). C,,H,sBrN,Os.

MetuioBblii 3¢pup 1-[1-(4-0pompennit)-3-(4-meTui-
(ennn)amMnHO-3-0KCO-2-NMAHOTIPONIJI | IMKJIOTE€KCAH-
kapOonoBoii kucaorsl (Illc). Beixon 1,16 T (48 %), T
. 161 — 162 °C. HK-cmektp, v, em~ ! 1665, 1725
(C=0), 3240 (NH). Cnekrp SIMP 'H, 8, m.x.: 1,07 — 2,35
[m, 10H, (CH,)s], 2,29 (c, 3H, Me), 3,61 (x, 1H, C'H, J
3,3T), 3,80 (c, 3H, MeO), 4,16 (x, 1H, C?H, J 3,3 I'n),
7,08 u 7,14 (o6a x, 4H, 4-MeC(H,, J 8,4 I'm), 7,18 u 7,43
(o6a n, 4H, 4-BrCH,, J 8,4Tnu), 7,46 (c, 1H, NH).
C,sH,,BrN,0O;.

MetunoBbiii 3¢up 1-[1-(4-6pomdennn)-3-(4-meTok-
cudeHNT)aMUHO-3-0KCO-2-IINAHOMP O | TN KJIOT € K-
cankap0onoBoii kucjaorsl (II1d). Beixon 1,12 1 (45 %),
T. 1. 183 —184 °C. UK-cuekrp, v, cMm~ 11 1665, 1720
(C=0), 3280 (NH). Criektp SIMP 'H, 8, m.x.: 1,05 —2,35
[m, 10H, (CH,)s], 3,57 (o, 1H, C'H, J 3,3 T'y), 3,72 (¢, 3H,
MeO), 3,76 (¢, 3H, MeO), 4,12 (x, 1H, C*H, J 3,3 T'n),

6,73 1 7,08 (06a 1, 4H, 4-MeOCH,, ] 8,4 T), 7,19 u 7,36
(06a 1, 4H, 4-BrC,H,, J 8,4Tu), 742 (c, 1H, NH).
C,sH,-BiN,0,.

3KcnepuM6HmcUleaﬂ ouono2u4ecKkas 4acmo

AHaTBreTHYECKYI0 aKTUBHOCTD M3y4aliil Ha OecIiopo-
HBIX OesbIX MbIax mMaccod 18 —22 r mo mMeroay TepMHu-
YECKOTO pa3JipakeHusl «ropsiyas miactuHka» [S]. B ombl-
TaX HCIIOJIF30BANIN KUBOTHBIX C UCXOIHBIM BpEeMEHEM Ha-
CTYIUICHUSI 00OpOHUTEIBHOrO peduiekca He Oomee 15 c.
IIpenaparamu cpaBHEHHSI aHAIBIETHYECKOTO MACHCTBUS
CITYXHJIM MeTaMu3071 HaTpust B go3e 93 mr/kr (E/,). Uc-
CIIelyeMble COCTMHEHHSI BBOIMIM BHYTpPb B 103¢ 50 MIr/Kr
3a 0,5 4 10 moMelIeHusl MbllIed Ha Harpetyro Jo0 53,5 °C
METaJUTMUECKYIO TacTHHy. [lokasarenem m3MeHeHus 6o-
JICBOI UyBCTBUTEIFHOCTH CIIY)KIJIA U3MepsieMast B CEKyH-
Jax JUINTENbHOCTh MpeObIBaHUs >KUBOTHBIX Ha Topsidei
IUTACTHHE IO MOMCHTA OONM3BIBAHMS MU 3aTHHUX JIAIMOK.
A dexr onenupamu yepes 0,5, 1,0, 2,0 u 2,5 4 ocie BBe-
JeHus coeauneHmnit. Kaxxnoe coeinHeHne UCTIBIThIBAIN Ha
10 >xuBOTHBIX. KOHTPOIBHBIM MBIIIIAM BBOJMIIN 3KBHOOB-
€MHOe KoJIn4ecTBO 2 % pacTBOpa KpaxMajbHOM CIU3U.

Octpyto TokcuuHocTh (JI/I5,) ompenensuin Ha GenbIx
MblIax Maccoi 18 — 22 r mpu OIHOKPAaTHOM BHYTPUOPIO-
[IMHHOM BBE/ICHUH COSIUHEHUH C YIETOM I'HOEIIH KHUBOT-
HBIX B TeueHue 24 4 [6].

CrarucTHueckylo 00paboTKy HKCIIEPUMEHTAIBHOTO
Marepuaga TPOBOAWIM C HCIOJIB30BAHUEM ! KPHTCPHUS
Creronenta [7]. Dddekr cuyuramum JTOCTOBEPHBIM IPU
p <0,05.

Pabora BrImOTHEHA TPH (PUHAHCOBOI MoAIepskKe MUH-
obpHayku P® (mpoekr 1.12.11).
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SYNTHESIS AND ANALGESIC ACTIVITY OF METHYL-1-(1-ARYL-3-ARYLAMINO-
2-CYANO-3-OXO-PROPYL)CYCLOHEXANE CARBOXYLATES

N. F. Kirillov', R. R. Makhmudov?, E. A. Nikiforova', and L. G. Mardanova'

! Perm State University, Perm, Russia;
2 Institute of Natural Sciences, Perm State University, Perm, Russia

Methyl 1-bromocyclohexane carboxylates react with zinc and 2-cyano-3-aryl-N-arylpropenamides to give methyl-1-(1-aryl-3-arylamino-3-oxo-2-cyanopro-
pyl)cyclohexane carboxylates. The synthesized compounds possess analgesic activity and belong to low-toxicity compounds.

Key words: Analgesic activity; arylpropenamides; methylcyclohexane carboxylates
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