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C menplo yCTaHOBJICHHSI 3aKOHOMEPHOCTEW CBSI3M “CTPYKTypa — aHaJbIeTHYeCKas aKTHB-
HOCTB OCYIIECTBIICH CHHTE3 CEPHH MUKOIIIAMUIOB 2-THAPOKCcH-4-0kco-4H-mupuno|1,2-a |-
MUPUMHIIH-3-KapOOHOBBIX KUCIOT. OOCYkKIAI0TCsI 0COOEHHOCTH MPOCTPAHCTBEHHOTO CTpOE-
HUS JaHHOW rpymmbl BemecTB. ITo pe3ynbraraM IPOBEICHHBIX (apMaKoJIOrHYeCKUX UCIbITa-
HUI Cpe/Ii M3YUYSHHBIX COSTUHEHHI BBISBICHBI 00PAa3Ibl ¢ BHIPAKSHHBIMH 00€300THBAIOIIIIMH
cBoiictBamMu. OJJHAKO OTMEYAETCsl, YTO MEPEXo]] OT ONM3KUX IO CTPOCHUIO 4-THIPOKCH-2-0K-
c0-1,2-AUruIPOXUHOIMH-3-KapOOKCaMUI0B K TUPUI0[ 1,2-a [MTUPUMHTUHOBBIM POU3BOTHBIM
B II€JIOM COIPOBOXKIAETCS HEKOTOPBIM CIIaJIOM aHaJbIeTHUECKOW aKTUBHOCTH.

KitoueBble c10Ba: aMUAMPOBAHKE; TETEPOIMKINIESCKUAEC TPOM3BOJAHBIC TPHKAPOOHUIMETAHA;
2-runpokcu-4-okco-4H-mupuno[ 1,2-a |nupuMuauH-3-KapOOKCaMHIbl; CUHTE3; aHaJbreTHYe-

CKasi aKTUBHOCTbD.

B nporiecce pacmmpeHHOTo ToUcKa HOBBIX 3 dekTus-
HBIX ¥ 0€30IMacHBIX CPEJCTB OOPHOBI ¢ OONBIO, TIPOBOIH-
MOT0 HamH cpeau 4-TuApoKCH-2-0Kco-1,2-TUruapoxXuHo-
JMH-3-KapOOHOBBIX KHCJIOT U MX MHOTOYHCIICHHBIX (DYHK-
I[HOHAJIBHBIX MPOU3BO/IHBIX, B KAYECTBE CIIOCOOCTBYIOIIIE-
r'0 MIPOSIBIICHUIO aHAJIbIETHYECKUX CBOMCTB (papmakodopa
HEOJHOKPATHO OTMEYAIOCh HATMUUE B MOJIEKYJIEe MUKOJIH-
JTaMUHOBBIX 3amectuteneit [1 —4]. C ygerom storo dak-
Ta, a TAKOKE C LEJIBIO BBISBICHUS BaKHBIX JJIS TIOCIEIYIO-
IIUX UCCICAOBAHUI CTPYKTYPHO-OMOIOTHIECKUX 3aKOHO-
MEpPHOCTEH TPEICTABISETCS WHTEPECHON 3aMeHa 4-ruj-
POKCHXHHOJIMH-2-0HOBOTO SIpa OJIM3KHM €My II0 CTpoe-
HHUIO TETEPONUKIOM, HO C 00S3aTeNbHBIM COXPAaHCHHEM
XOpOIIO 3apEKOMEHIOBABIINX CeOS TMUKOIMIAMHIHBIX
(hparMeHToB.

OHUM U3 BapUAHTOB XUMHUYECKOH MOAU(UKAIMH CO-
CIMHEHUH-TIPOTOTHIIOB, MOJHOCTBIO COOTBETCTBYIOIICH
YKa3aHHBIM KPUTEPHUSIM, U ABJISIFOTCS MOJTydaeMble U3 3TH-
7oBeIX 3¢upos (I) nukommtamuasl 2-ruApPOKCH-4-OK-
co-4H-nupunol1,2-a jnupuMuanH-3-KapOOHOBBIX KHCIIOT
(Ila — m). IIpu sTOM cnemyer UMETh B BUY, YTO, B OTJIU-
yhe OT 4-TUAPOKCUXHHOJIMH-2-OHOBBIX aHAJIOTOB, JIETKO
MTOABEPTAONINXCS aMUIUPOBAHUIO 0€3 KaKUX-JHOO Tpo-
onem, upuo| 1,2-a JmupumuauHaoBbie 3¢upsl (I) criocoo-
HBI 00pa30BBIBATH C MEPBHYHBIMH AMHHAMH JOCTATOYHO
yCTOMUUBBIE aJyKThl B cooTHOIIEeHUU 1:1. B pesynsrare
HE TOJBKO OKa3bIBACTCS CBS3aHHBIM (@, 3HAYWT, W BBIBE-
JICHHBIM M3 pEeaKlUH) SKBUMOJISPHOE [0 OTHOIICHUIO K
HUM KOJIMYECTBO aMHHA, HO M CYLIECTBEHHO CHMXKAETCs
ALMITUPYIOIAs CIMOCOOHOCTh HMX 3TOKCHKApOOHMIIBHBIX
rpynnupoBok [5]. Ilpeogoners 310 MpensaTCTBUE U HaIpa-
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BUTH PEAKIIMIO B HY)KHOM HAIlpaBJICHUH YIIAJIOCh UCTIONb-
3ys, Kak MHUHHMYM, JBOWHOW W30BITOK aMWHA, XOTs
CKOPOCThH aMHIMPOBAHMS M TIPH TAKHUX YCIOBHUIX OCTACTCA
JIOBOJIBHO HU3KOM.
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II: R=Py-2, R"=H (a); R=Py-3, R"=H (6); R=Py-4, R"=H (8);
R =Py-2, R"=7-Me (r); R =Py-3, R" =7-Me (1); R =Py-4, R" =7-Me (e);
R =Py-2, R' = 8-Me (x); R =Py-3, R"=8-Me (3); R =Py-4, R’ = 8-Me (n);
R =Py-2, R =9-Me (x); R = Py-3, R" =9-Me (11); R = Py-4, R = 9-Me (m).

WNuTepecHo, 4TO KOHEuHble NuKoauiIamMusl Ila — M co-
BEpPIIEHHO WMHEPTHBI K HCXOAHBIM IHUKOJMJIAMUHAM, yC-
TOWYMBBIX COCAMHEHUIT ¢ HUMH He 00pa3yIoT U IPH BhIJC-
JICHUW W3 PEaKIMOHHOW CMECH HHUKAaKHX CHEeIHaIbHBIX
mpueMoB He TpeOyroT. O4eBUAHO, 3TO CBA3AHO C IEPEXO-
JIOM OT 3THJIOBBIX 3()UPOB 2-THIPOKCH-4-0Kco-4H-TIHpH-
10[ 1,2-a [nupumunH-3-kapooroBeix kucimor (I) x ux
aMHUJIMPOBaHHBIM IIPOU3BOIHBIM U 3aMETHBIM CHH)KEHUEM
kucnotoctu 2-OH-rpymm [5].

Bce momydenHple COeAMHEHHWS MPEACTABISIOT COOOM
OecIBeTHBIC KPHCTAUIMIECKNE BEIIECTBA, NPH KOMHAT-
HOW TeMIeparype yMEPEHHO PAacTBOPUMBIE B JUMETHII-
dbopmamuae (IMDA) n aumeruncynbporcune (JAMCO),
MPAaKTHYECKH HepacTBOpUMBIE B Bozie (Tabu. 1). X ctpoe-
HUE IOATBEPXkIECHO NAaHHBIMM 3JIEMEHTHOIO aHalu3a U
crexrpamu 'H SIMP (ta6i. 2). OcoGeHHOCTH IPOCTPAHCT-
BEHHOI'O CTPOEHUS M3y4aeMOU IPYIIIbI BEIIECTB UCCIeN0-
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Crpoenue nukoiauiaaMuzaa lle B mpeacTaBineHNH aTOMOB HIUTUTICOH-
JTaMHU TETUTIOBBIX KoyieOanuii ¢ 50 % BEpOsITHOCTHIO.

BaHbl Ha IIpUMepe nukonmwiamuaa Ile ¢ nomoupo pesTre-
HocTpykTypHoro aHanu3a (PCA). Bee coneprkamue npo-
TOHBI  (DYHKIMOHAIBHBIE  TPYIIBl  MUKOJIWIAMHUIOB
(Ila — M) HAECHTHOUIUPYIOTCS 110 COOTBETCTBYIONIUM UM
XapaKTePUCTHYECKUM CHTHaiaM B crekrpax 'H SIMP.
[IpaBna, KOHKpPETHBIC OTHECCHUS TPH 3TOM YAAeTCs CHe-
nate He Bcernga. Hanpumep, u3-3a coBnajieHust pe3oHaHC-
HBIX YaCTOT OJHOBPEMEHHO 2, a TO U 3 apOMaTHYECKUX
MIPOTOHOB MHTCPIPETALUS 00YCIIOBICHHBIX HMH CIIOKHBIX
MYJIBTUILIETHBIX CUTHAJIOB BO3MOXKHA JIMILIL O OOIIen
UHTETPATIBHON HHTCHCUBHOCTH (Ta0M. 2).

ITo nmanasiM mpoBenenHoro Hamm PCA (pucyHOK u
Tabn. 3, 4), OMUUKINYECKUH (parMeHT MHUKOIWIaMUAa
Ile, ero kapOOHMIIBHAS M THAPOKCHIBHAS TPYIIITHI JIEXKAT B
OJHOM IIJIOCKOCTH ¢ TOYHOCTHIO 0,02 A, a KapOaMHUTHBIHA
3aMECTUTENh HE3HAYUTENILHO IOBEPHYT OTHOCHUTEIHHO
Hee (Yroyl MEXKAY CpeIHEKBAJPAaTUIHBIMH ILIOCKOCTSIMHU
cocrasisieT 9,9°), uro o0ycloBIEHO 00pa3oBaHUEM BHYT-
PUMOEKYISPHBIX BogopoaHbIX cBsizel O(1)-H(10)--0(3)
(H-0 1,55 A, O-H-+0 155°) u N(3)-H(3N)--O(2) (H--O
2,00 A, N-H--O 138°). Hanuuue cHIbHOH BOIOPOIHOM
cBs3u O-H--O mpuBoauT 1 K 3aMEeTHOMY Tiepepactpere-
JICHUIO DJIEKTPOHHOHN IUIOTHOCTH B MOJIEKYJIE, YTO BBIpa-
xkaeTcss B ymmHeHnn cpsseit O(2)-C(6) no 1,228(1) A,
0(3)-C(9) no 1,253(1) A mo cpaBHEHHIO ¢ X CPEIHHM

Tabnuma 1
XapakTepucTHKH nukoanaaMmuaos Ila — m

Coenunenue BpyTTo-popmyna Ty °C Beixon, %
Ila C,sH,,N,0; 202 - 204 76
116 CysHoN,O; 189 — 191 79
Is C,sH,,N,0; 213-215 81
IIr CH,4N,O; 181183 78
Iin C6H,4N,O5 198 — 200 80
Ile C,H,4N,O; 177 - 179 86
I CH,4N,O; 216218 83
I3 C6H,4N,O; 225227 85
In C,H,4N,O; 242 - 244 82
Ik CH,4N,O; 180 — 182 78
I C6H,4N,O5 186 - 188 82
IIm C,H,4N,O; 189 — 191 84

Tabnuma 2

Cnextpsi SIMP 'H nukoanaamMuaon Ila — m

CoenuHe-
HHUE

XHUMHYECKHE CIBUTH, O, M.[.

Ila

116

11

IIr

IIx

Ile

1k

113

1In

1Ix

IIn

IIm

15,86 (c, 1H, 2-OH), 10,23 (1, 1H, J 5,0 'y, 3-CONH), 8,96
(o, 1H, J 7,1 ', H-6), 8,55 (x, 1H, J 4,8 I', H-6"), 8,07 (1,
1H,J 7,8 I'u, H-8), 7,77 (1, 1H, J 7,7 T'u, H-5"), 7,53 (&, 1H,
J 8,9 ', H-9), 7,49 — 7,38 (m, 3H, H-7 + H-3', 4'), 4,71 (n,
2H,J 5,7 I'n, NHCH,)

15,65 (c, 1H, 2-OH), 9,97 (1, 1H, J 5,5 I'u, 3-CONH), 8,91
(n, 1H,J 7,1 Tu, H-6), 8,58 (c, 1H, H-2"), 8,46 (1, 1H, J

4,6 I'u, H-6"), 8,06 (T, 1H, J 7,9 T'u, H-8), 7,76 (1, 1H, J

7,9 T'n, H-4"), 7,52 (n, 1H, J 8,8 ', H-9), 7,38 — 7,32 (M,
2H, H-7 + H-5"), 4,62 (1, 2H, J 5,9 I'u, NHCH,)

15,62 (c, 1H, 2-OH), 10,01 (T, 1H, J 5,0 ', 3-CONH), 8,94
(1, 1H, J 7,0 T'u, H-6), 8,50 (x, 2H, J 4,6 I'u, H-2',6"), 8,09
(t, 1H, J 7,7 'y, H-8), 7,53 (a, 1H, J 9,0 ', H-9), 7,37 (T,
1H, J 6,9 I'u, H-7), 7,30 (n, 2H, J 4,6 T, H-3',5"), 4,62 (x,
2H,J 5,7 I'n, NHCH,)

15,79 (c, 1H, 2-OH), 10,31 (1, 1H, J 5,0 ', 3-CONH), 8,79
(c, 1H, H-6), 8,55 (1, 1H, J 4,7 'y, H-6"), 7,96 (1. n, 1H, J
9,21 2,0 I'u, H-8), 7,78 (t. 1, 1H, J 7,8 u 2,0 'y, H-5"),
7,51 —-17,26 (m, 3H, H-9 + H-3',4"), 4,71 (n, 2H, J 5,2 'y,
NHCH,), 2,38 (¢, 3H, CH3)

15,53 (¢, 1H, 2-OH), 9,99 (1, 1H, J 5,7 I'u, 3-CONH), 8,73
(c, 1H, H-6), 8,58 (1, 1H, J 1,9 I'y, H-2"), 8,47 (1. n, 1H, J
4,6 u 1,8 'y, H-6'), 7,96 (1. o, 1H, J 9,1 u 1,9 T'u, H-8), 7,75
(m. 1, 1H,J 7,8 u 1,9 ', H-4"), 7,47 (n, 1H, J 8,9 ', H-9),
7,35 (n. n, 1H,J 8,1 u 1,9 ', H-5"), 4,61 (n, 2H, J 5,8 T'ny,
NHCH,), 2,38 (c, 3H, CH;)

15,43 (c, 1H, 2-OH), 10,03 (1, 1H, J 6,0 'y, 3-CONH), 8,76
(c, 1H, H-6), 8,51 (1. 1, 2H, J 4,5 u 1,6 'y, H-2",6"), 7,98 (.
o, 1H,J9,2u 2,1 'y, H-8), 7,48 (n, 1H, J 8,9 ', H-9), 7,31
(n. o, 2H,J4,5wu 1,6 T'u, H-3',5"), 4,63 (1, 2H, J 6,1 I'ny,
NHCH,), 2,39 (¢, 3H, CH;)

15,84 (c, 1H, 2-OH), 10,23 (1, 1H, J 5,0 'y, 3-CONH), 8,84
(n,J 7,3 ', 1H, H-6), 8,55 (1, 1H, J 4,6 T'u, H-6"), 7,78 (.
o, 1H,J 8,0 m 1,9 I', H-5"), 7,41 — 7,25 (m, 3H, H-9 + H-3',
4", 7,21 (a. 1, 1H,J 7,4 u 1,7 ', H-7), 4,69 (1, 2H, J

5,4 'u, NHCH,), 2,44 (¢, 3H, CH5)

15,59 (¢, 1H, 2-OH), 9,93 (1, 1H, J 5,9 I';, 3-CONH), 8,81
(n,J 7,3 T'u, 1H, H-6), 8,58 (1, 1H,J 1,9 'y, H-2"), 8,46 (.
n, 1H,J 5,1 u 1,3 T'n, H-6"), 7,75 (n. 7, 1H, J 7,6 m 1,6 'y,
H-4"), 7,40 - 7,31 (M, 2H, H-9 + H-5'), 7,22 (n. 1, 1H,J 7,3
u 1,6 'y, H-7), 4,61 (1, 2H, J 6,1 ', NHCH,), 2,45 (c, 3H,
CH;)

15,46 (c, 1H, 2-OH), 10,00 (1, 1H, J 6,1 I', 3-CONH), 8,82
(m,J 7,2 T, 1H, H-6), 8,49 (1, 2H, J 5,4 T'u, H-2',6"), 7,34
(c, 1H, H-9), 7,29 (1, 2H, J 5,4 I'n, H-3',5"), 7,22 (n. 1, 1H, J
7,4u 1,7 'y, H-7), 4,61 (1, 2H, J 6,3 I'u, NHCH,), 2,46 (c,
3H, CH3)

15,88 (¢, 1H, 2-OH), 10,28 (1, 1H, J 5,3 ', 3-CONH), 8,86
(m,J 7,3 IT'u, 1H, H-6), 8,56 (1, 1H, J 4,8 'u, H-6"), 7,91 (x,
1H,J 7,2 'y, H-8), 7,79 (. 1, 1H,J 7,7 u 1,8 ', H-5"),
7,43 — 7,24 (m, 3H, H-7 + H-3', 4"), 4,72 (n, 2H, J 5,4 'y,
NHCH,), 2,42 (c, 3H, CH3)

15,73 (¢, 1H, 2-OH), 10,00 (1, 1H, J 6,1 I'u, 3-CONH), 8,79
(m,J 7,2 T'u, 1H, H-6), 8,58 (1, 1H, J 1,7 I'u, H-2"), 8,47 (n.
n, 1H,J14,8u 1,3 T'u, H-6"), 7,94 (n. 1, 1H, J 6,8 I'n, H-8),
7,77 (n. 1, 1H,J 7.9 u 1,7 I'u, H-4"), 7,36 (1, 1H, J 7,8 I'y,
H-5"), 7,26 (1, 1H,J 7,1 T'u, H-7), 4,61 (1, 2H, J 6,0 T'ny,
NHCH,), 2,40 (c, 3H, CH3)

15,67 (¢, 1H, 2-OH), 10,05 (1, 1H, J 6,2 ', 3-CONH), 8,84
(m,J 7,2 T'u, 1H, H-6), 8,51 (1. 1, 2H,J 4,7wu 1,4 'y,
H-2',6"), 7,97 (n, 1H,J 7,1 T, H-8), 7,32 (1. 1, 2H, J 4,7 u
1,4 I'u, H-3",5"), 7,29 (1, 1H, J 7,1 T'u, H-7), 4,63 (1, 2H, J
6,1 I'u, NHCH,), 2,43 (¢, 3H, CHj)
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snauenueM [6] 1,210 A u craseit N(1)-C(1) 1,333(1) A,
C(7)-C(8) 1,403(2) A (cpenuue 3nauenus 1,313 u 1,362 A
cootBercTBeHHO). Cs13u O(1)-C(8) 1,329(1) A, N(1)-C(8)
1,328(2) A u C(6)-C(7) 1,415(2) A yxopouensi 1o cpas-
HEHUI0 C UX cpeaHumu 3HadeHusmu 1,333, 1,376 u
1,464 A. Takoe mepepacrnpejieieHie dIeKTPOHHON IMIOT-
HOCTH HaOJNI0aNoch W Uil U3YYCHHBIX paHee POJCTBEH-
HBIX TI0 CTPOEHUIO coelnHeHul [5, 7).

[MupunuHOBOE KONBIIO PACHONOKEHO MPAKTHUCCKH
MEPICHINKYIISIPHO INIOCKOCTH KapOaMHUIHOTO (pparMeHTa
[Topcuonnbrit yronm C(9)-N(3)-C(10)-C(11) cocrapnsier
117,7(1)°] n 3amMeTHO pa3BepHYTO OTHOCHUTEIHHO CBSI3U
N(3)-C(10) [ropcuonnsrii yroa N(3)-C(10)-C(11)-C(15)
cocraBisieT — 54,5(2)°]. MOXXHO TPEANONIOKUTb, YTO Ta-
KOMY TIOJIOKEHHUIO 3aMECTHUTENsI CIIOCOOCTBYET 00pa3oBa-
HUE OueHb cJa0oil BHYTPUMOJICKYISPHOH BOAOPOIHON
ceasu C(10)-H(10b)-—-O(3) (H--O 2,34 A, C-H-~-O 106°).
Taxoke B Monekyie nukonmnamua lle oOHapyskeHbI yKo-
pOYCHHBIE BHYTPUMOJICKYJISIPHBIE KOHTAKTBI
H(10a)--H(12) 2,32 A (cymma BaHIepBaaabcOBLIX pajmy-
coB [8] 2,34A) um C(5)-H(5)+0Q2) (H~O 223A
(2,46 A)).

B xpucramie mexay moisekynamu nukoiauwnamuaa lle
00pa3yioTcs cradble MEXMOJCKYISIPHBIC BOJOPOTHEIC
ceasu C(2)-HQ2)-~N(1)' (—x, —y, 1 —z) (H~N 245A,
C-H-~N 169°) u C(16)-H(16a) ~m C©O)' (1-x, 1-y,
1-z)(H+~C2,85A, C-H-C 145°).

3Kcnepumeﬂmaﬂbnaﬂ Xumuveckas 4acmov

Crextpot SIMP 'H peructpupoBaii Ha CIIEKTPOMETPE
Varian Mercury-400 (CILIA), pabouas yactora 400 MI'1,
pactBopurens JIMCO-d,, BHyTpeHHmii cranmapt TMC.
ONeMEeHTHbIM aHaIu3 MPOBOJWIN HAa MUKPOAHAIN3aTOPE
EuroVector EA-3000 (BenuxoOpuranus). JlaHHble 371€-
MEHTHOTO aHaJIN3a COOTBETCTBYIOT BBIYMCICHHBIM. TeM-
Heparypbl IUTaBICHUS ONPEACSUTH B KaMWJULIpe HA IUQ-
poBoM aHanm3aTtope Touku miasneans SMP10 Stuart (Be-
nukoOputanust). Mcxomnsle aTunossie 3¢ups! 1 nomyyanu
KOH/JICHCAIIMEH COOTBETCTBYIOIINX 2-aMUHOMHUPUIUHOB C
TPUITUIMETAHTPUKAPOOKCHIIATOM IT0 M3BECTHOH METOAH-
ke [9].

TaGunuma 3
Juunel cesizeii (A) B erpykrype nukoanaamuna ITe

CBs3b I, A CBs13b 1A
N(1)-C(8) 1,328(2) N(1)-C(1) 1,334(1)
N(2)-C(1) 1,376(1) N(2)-C(5) 1,385(1)
N(2)-C(6) 1,446(1) N(3)-C(9) 1,328(2)
N(3)-C(10) 1,457(2) N(4)-C(13) 1,327(2)
N(4)-C(14) 1,328(2) O(1)-C(8) 1,329(1)
0(2)-C(6) 1,228(1) 0(3)-C(9) 1,253(1)
C(1)-C(2) 1,412(2) C(2)-C(3) 1,351(2)
C(3)-C(4) 1,413(2) C(4)-C(5) 1,348(2)
C(4)-C(16) 1,497(2) C(6)-C(7) 1,415(2)
C(7)-C(8) 1,403(2) C(7)-C(9) 1,469(2)
C(10)-C(11) 1,510(2) C(11)-C(12) 1,375(2)
C(11)-C(15) 1,382(2) C(12)-C(13) 1,369(2)
C(14)-C(15) 1,374(2)

Muxonunamuasl  2-rugpoxcu-4-oxkco-4 H-nupuo-
[1,2-a |nupumugun-3-kapoonoBeix kuciaor (Ila—m).
O6mas metonuka. K pactsopy 0,01 Moib COOTBETCTBYIO-
11ero 3TuiI0Boro 3¢wupa I B 10 M1 3THI0OBOTO criupTa MpH-
6apmator 0,02 MOTE MUKOMMIAMHMHA U KHIITAT ¢ o0par-
HbIM XoJoawIbHUKOM 30 4. 3areM peakIMOHHYIO CMECh
OXJIAKIAIOT U OCTaBIIAIOT MpH Temmeparype okojo 0 °C
Ha 10 — 12 4. BeIKpUCTAIIIM30BABIIUNCS OCAI0K MTUKOIH-
namuga I[la — M OTOUIBTPOBHIBAIOT, TIIATEIHLHO MTPOMBIBA-
0T TUATHIIOBBIM 3(DUPOM, 3aTeM XOJIOIHOW BOIOU U Cy-
mar Ha Bo3Ayxe. Kpucrammmsyror 3 cmecu MDA —
stanomn (1:1).

PeHTreHOCTPYKTYpHOE HCCJIEIOBAHHE TMHKOJIHII-
amupaa Ile. Kpucramms! nukomunamuna lle (C,¢H,;,N,O,
moriek. Macca 310,31) tpuxnmanbie (IM®DA-3Tanon, 1:1),
npu 20 °C a = 6,0378(5); b= 7,5077(5); ¢ = 15,718(1) A;
o =95,224(7)°; B=100,516(7)°; v =95,088(6)°;
V=693,6(1) A3; Z=2; npoctpancTteennas rpynma Pl ;
dye = 1,486 T/em?; (MoK ) = 0,106 mm~ 15 F/(000) = 324.
[TapameTpbl 37I€MEHTApHON SYEUKH W HHTEHCHUBHOCTHU
5575 orpaxenuii (2420 HezaBucuUMBIX, R, = 0,017) n3me-
pensl Ha audpaxromerpe Xcalibur-3 (MoK, m3myuenue,
CCD-netekTop, rpadUTOBEI MOHOXPOMATOP, (O-CKaHHPO-
BaHme, 20,,,.. = 50°).

Crpykrypa pacumdpoBaHa IPSIMBIM METOJOM IO KOM-
mekcy nporpamMm SHELXTL [10]. [Tomoxkenust aroMoB
BOJIOPOJa BBIABICHBI M3 Pa3HOCTHOTO CHHTE3a JJIEKTPOH-
HOU IUTOTHOCTH M yTOYHEHBI H30TpoIrHO. CTpyKTypa yTou-
HeHa 1O F? TOJHOMATPUYHBIM METOIOM HAMMEHBIITHX
KBaJpaToB B aHW30TPOITHOM MPHOIIKSHUH JJIsI HEBOIO-
poaHbIx aroMoB 10 WR, =0,061 nmo 2382 orpakeHHsIM
(R,=0,027 mo 1576 orpaxenusm c F>4c (F),
S'=0,837). MexxaToMHbIE PACCTOSIHUSA M BaJICHTHBIE YIJIbI
npeacraeieHsl B Tabn. 3 u 4 coorBercTBeHHO. llomHas
Kpuctajuiorpaduueckas HHGOpPMALHS MO MUKOIUIAMUALY
Ile nenonupoBana B KemMOpumpKkckoM OaHKe CTPYKTYPHBIX
nanaeix, genonenT Ne CCDC 1019026.

Tabnuma 4
BasienTHbIe yribl (rpai.) B cTpyKType nukoanaamuzaa Ile

BanentHslii yron ®, Tpajn. BanenTHslil yron ®, Tpam.
C(8)-N(1)-C(1) 117,4(1)  |C(1)-N(Q2)-C(5) 121,2(1)
C(1)-N(2)-C(6) 121,2(1)  |C(5)-N(2)-C(6) 117,6(1)
C(9)-N(3)-C(10) 123,9(1) |C(13)-N(4)-C(14)  115,4(1)
N(1)-C(1)-N(2) 123,0(1)  |[N(1)-C(1)-C(2) 119,6(1)
N@)-C(1)-C(2) 117,4(1)  |C(3)-C(2)-C(1) 120,6(1)
C(2)-C(3)-C(4) 121,5(1)  |C(5)-C(4)-C(3) 117,7(1)
C(5)-C(4)-C(16) 120,9(1)  |C(3)-C(4)-C(16) 121,4(1)
C(4)-C(5)-N(2) 121,7(1)  |O(2)-C(6)-C(7) 128,3(1)
0(2)-C(6)-N(2) 117,4(1)  |C(7)-C(6)-N(2) 114,3(1)
C(8)-C(7)-C(6) 119,1(1) | C(8)-C(7)-C(9) 119,4(1)
C(6)-C(7)-C(9) 121,5(1)  |N(1)-C(8)-O(1) 114,3(1)
N(1)-C(8)-C(7) 124,9(1) |O(1)-C(8)-C(7) 120,8(1)
0(3)-C(9)-N(3) 120,8(1)  |O(3)-C(9)-C(7) 120,4(1)
N@3)-C(9)-C(7) 118,8(1) |N(3)-C(10)-C(11) 112,6(1)
C(12)-C(11)-C(15)  116,5(1) |C(12)-C(11)-C(10)  121,5(1)
C(15)-C(11)-C(10)  122,0(1) |C(13)-C(12)-C(11)  120,1(2)
N#)-C(13)-C(12) 1242(2) |N@4)-C(14)-C(15)  124,6(2)
C(14)-C(15)-C(11)  119,3(2)
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Bce onncannble B 1aHHON paboTe OMOJIOrHYECKUE IKC-
MIEPUMEHTHI MTPOBEIEHBI B TIOJIHOM COOTBETCTBHU ¢ EBpo-
MEHCKOM KOHBEHLMEH M0 3aluTe MO3BOHOYHBIX JKHBOT-
HBIX, UCIOJIB3YEMBIX Ul SKCIICPUMEHTAIBHBIX U JAPYTHX
HayuHbIX enel, 1 3akoHoM Ykpaunbl Ne 3447-1IV “O 3a-
IIUTE YKUBOTHBIX OT )KeCTOKoro noseeHus” (2006).

AHaJNbreTH4ecKyl0 aKTUBHOCTh NHUKOMMWIaMui0B Ila-m
W3yYali Ha OCJBIX HEJTMHEHHBIX MBIIIaX-CaMIaX Maccoi
22 —24 1 (mo 10 >KMBOTHBIX Ha KaXkJI0€ TECTHPYEMOE Be-
LIECTBO), UCIOJb3Yysl CTAaHAAPTHYIO MOJENb YKCYCHOKHC-
nbIX “xopueit” [11]. HouunenTusHbI 3 deKT Bocnpons-
BOJIJIM BHYTPHOPIOMIMHHON mHBeKIuer 0,6 % pacTBopa
YKCYCHO# kucioTel u3 pacdyera 0,1 mi Ha 10 T Macchl xu-
BOTHOTO 4epe3 1 4 mocie BBeIeHHs UCCIeayeMOro o0pas-
1a. 3a >KUBOTHBIMM HaOmronanu 20 MUH, TOACUYUTHIBAS KO-
JUYECTBO “Kopuel”. AHaIbreTH4ecKoe JCUCTBUE OICHU-
BaJi TI0 CIIOCOOHOCTH BEIECTB YMEHBIIATh KOJHYECTBO
“kopueii”’ B MCCIelyeMBIX TPYINax 1Mo CPaBHEHHUIO C KOH-
TPOJIEM U BBIpa’kasld B IpoleHTax (Tabmn. 5). Tectuposa-
HHUE MpoBeneHO B cpaBHeHHH ¢ aukiodeHakom (KRK,
CrnoBenus). Bce wucneityemble mukonumamuasl 1la —w
BBOJIWJIM [IEPOPAJIBLHO B JI03€ 5 MI/KT B BHJE TOHKOH BOJI-
HOH CyCIICH3HH, CTabnnn3npoBanHoi TBHHOM-80. [lukio-
(eHaK MPUMEHSUIM B BHJIIE BOJHOTO PacTBOpa B JI03€
5 mr/kr, cootBercTByomel ero EDs, s maHHO# 9KkcIe-
pumenTanpHOH Mozpenu [12]. JKuBoTHBIE KOHTPOJIBHOM
IpyMNIbl NOTy4add HKBUBAJIEHTHOE KOJMYECTBO BOABI U
TBUHA-80. Pe3ymprarsl Bcex OMONOTMYECKHX HCITBITAHUIN
obOpabareiBanmu craructuueckd [13, 14]. Tlpu stom mns
CpaBHEHHUS BBIOOPOK, MOMIEKAIINX HOPMAJIBHOMY pac-
MpEJeNICHUI0, MCIIOIb30BaIM JUCIEPCHOHHBIA aHalu3
(ANOVA) u metron Heromena — Ketinca. Ananus gocro-
BEPHOCTH PA3IIIYMIA MKy BEIOOpPKAaMH, KOTOPEIE HE TOJI-

Tabnuma 5
AHaJIbreTHYecKasi AKTHBHOCTh MUKoJIuIamuaoB Ila — M u qukiio-

299

(eHaka Ha MOJIe]TH YKCYCHOKHC/IBIX “KOpYeil” y MbIlei
AHaJ‘leeTl/l‘{eCKaﬂ AKTHUBHOCTb
Coeanﬂenue Cpem—xee KOJIMYECTBO %
“kopuei”
ITa 350+3,.2" 33,1
116 40,5 + 1,4" 22,6
1Is 40,2 +4,17 23,1
IIr 46,4+1,5™ 11,3
In 49,7 +32° 5,0
Ile 413+2,7 21,0
Ihx 458 +2,6™ 12,4
113 40,1 +2.2° 233
IIn 232 +3,0" 55,6
Ik 31,6 £1,5" 39,6
IIn 334 +42° 36,1
IIm 30,7 +£3,6" 41,3
Jluknogpenak 30,1 £4,0" 42.4
KonTtpons 523+4,1 -

*
o Paznuuus nocrosepHs! npu p < 0,05 110 CpaBHEHUIO ¢ KOHTPOJIEM;
pas3auaust 10cToBepHLI IpH p < 0,05 0 CpaBHEHHIO ¢ TUKIO(QEHAKOM.
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JIe)KaT HOPMAJIBHOMY PaclpeesIeHnI0, MPOBOIUIN 110 Me-
tony Kpyckana — Yomnuca ¢ yuerom kputepus Manna —
Yurtau.

AHanu3 MpeJCcTaBIeHHbIX B Tall. 5 pe3ynasraToB ¢ap-
MAaKOJIOTHYECKHX UCTIBITAaHUI ITOKA3bIBAET, 4TO 3(P(HEKTUB-
HOCTH 00e300JIMBAIOIET0 AEUCTBUSA MUKOJIMJIAMUIOB
IIa — M B 3HAYUTENBHON MEPE ONMPEAEISIETCS MONIOKECHUEM
LUKIMYECKOTO aTOMa a30Ta B MUKOJIMIAMUIHOM (hparMeH-
Te. B OTHeNnbHBIX M30MEPHBIX psfax Hanboiee aKTHBHBI-
MH, KaK TPaBHJIO, OKA3bIBAIOTCS MHPHUINH-4-HIMETHIIb-
HBIC TIPOU3BOAHBIC, K KOTOPHIM OTHOCHTCS U CaMBIH MOIII-
HbIII aHaJIbIETUK BO BCEH M3Y4EHHOM Trpynme —
2-THAPOKCH-8-MeTHII-4-0KCO-N-(TTHpUANH-4-1Me T -4 H-
upuno[ 1,2-a lmupumuaun-3-kapookcamuy (1n). C mepe-
XOIIOM K Opmo- | Jalee K Mema-u30MepaM aHaJbreTHye-
ckuil 3QQeKT MocTerneHHo CHMKaeTcs. MeTuaupoBaHue
MUPUIMHOBOTO Siipa OUIIUKIMYECKON YaCTH MOJIEKYJIbI Ha
OMOJIOTMYECKNX CBOMCTBAX OTPakKaeTcs HE CTONb OIHO-
3HaYHO. TaK, MPUCYTCTBHE METHIHLHOM TPYIITE B TIOJIOXKE-
Huu 7 (amuael lIr — ) Bo BceX pacCMOTPEHHBIX ITPUMEpax
ClleflyeT IPU3HATh BAPMAHTOM KpailHe HeylnauHOW Monu-
¢uxanun. [locne ee mepeMenIeHUsI B COCEAHEE TOJIOXKE-
HUE 8 aKTUBHOCTD 110 CPaBHEHHUIO C He3aMEIICHHBIMY aHa-
JIOTaMH MOXET CYIIEeCTBEHHO cHmkathes (amun 1Dx), oc-
TaBaThCsA NMPAKTUYECKH HAa MCXOAHOM ypoBHe (amup II3)
WM XKe Bo3pactarb Oosee yeM B 2 pasza (amun Iln). U
TOJBKO 9-MeTHIIbHAS Tpyma — amMuabl Ik — M — Moker
ObITh paclieHeHa, Kak (aKTop, HECOMHEHHO CIOcOoOCT-
BYIOIIIUN YCUJICHUIO aHAJIbIETHUECKUX CBOMCTB, MPHUYEM
HE 3aBUCHMO OT CTPOCHUS TSPMHHAIFHOTO THKOIHIAMH/I-
HOro (parMeHTa.

[To pesynpraTtam MpOBENEHHOTO HAMHU HCCICAOBAHHSA
HE YCTyNarollue B aHaJbIeTHYECKON aKTUBHOCTH JIUKIIO-
(eHaky M JTake MPEBOCXOSIIUE €ro 00pasibl YIAIOCh
BBISIBUTH YK€ B OTHOCUTEJIHHO HEOONBILION IpyIIe MHKO-
JTWIAMUI0B 2-TUpoKcH-4-0kco-4H-nupuno[1,2-a Jnupu-
MUIMH-3-KapOOHOBBIX KHCIOT. CIenoBaTeNbHO, MPOU3-
BomHble TpHO[1,2-a |mupuMunHa, KaKk UCTOYHHUK HO-
BbIX [OTEHIMAJbHBIX AHAJIBIETUKOB, MPEACTABIAIOT
uHTepec Juid Oosiee MTyOOKOTO M JETaJbHOTO M3YUYECHHS,
HECMOTPSI Ha TO, YTO CTPYKTYpHO OJIM3KHE MM 4-THAPO-
KCUXUHOJIIH-2-0HOBBIE aHAJIOTH JIEMOHCTPHPOBAIH OoJree
BBICOKHE ITOKA3aTeIH.
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SYNTHESIS, STRUCTURE AND ANALGESIC ACTIVITY OF PICOLYLAMIDES
OF 2-HYDROXY-4-OX0-4H-PYRIDO[1,2-a]PYRIMIDINE-3-CARBOXYLIC ACIDS

I. V. Ukrainets", N. L. Bereznyakova', G. Sim? and A. A. Davidenko®
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In order to determine the structure — analgesic activity relationships, a series of picolylamides of 2-hydroxy-4-oxo-4H-pyrido[1,2-a Jpyrimidine-3-carboxylic
acids have been synthesized. Peculiarities of the spatial structure of this group of substances are discussed. Based on the results of pharmacological trials,

compounds with significant analgesic properties have been found. It is pointed that, in general, the transition from 4-hydroxy-2-oxo-1,2-dihydroquinoli-
ne-3-carboxamides to pyrido[1,2-a Jpyrimidine derivatives with close structures is accompanied by some decrease in the analgesic activity.

Keywords: amidation; tricarbonylmethane heterocyclic derivatives; 2-hydroxy-4-oxo-4H-pyrido[1,2-a]pyrimidine-3-carboxamides; synthesis; analgesic ac-
tivity.
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