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CUHTE3 U AHTUKOATYNAHTHAA AKTUBHOCTb NMPOU3BOLOHbIX
a-OKCOKAPBOHOBbLIX KUCNOT

'BOY BIO “lMepmckas rocynapcTBeHHas dhapmaleBTuyeckas akageMus MUHUCTEpPCTBa 30paBOOXpaHEHUS
Poccuickon ®egepaumnn’, MNepmb, Poccus

B3aumoneicTBUEM O-OKCOKAPOOHOBBIX KUCIIOT ¢ FETEPOLUKINUECKIMU aMUHAMU, a TAKXKe pe-
akuell 2-(2-rupoKcu(eHmI)-2-0KkCo3TaHOBOM KUCIIOThI ¢ KApOOHATOM HATpUsl [IOTyYEHbl BO-
JIOpacTBOPHMBIC COCANHEHMs. [3ydeHo X BIUSIHHE Ha CBEPTHIBAIOIIYIO0 CHCTEMY KPOBH, 00-
HapyKEHbI BEIIECTBA C BEICOKOW aHTUKOATYNTHTHOW aKTHBHOCTBIO.

KuroueBble ciioBa: (X-OKCOKap6OHOBI>IC KHUCJIOTBI; aHTUKOAr'yYJITHTHAsA aKTUBHOCTB.

Panee Ob110 OTMEUEHO, YTO B MPOIIECCE MOTYUCHHUS Te-
TapUIaMUIOB  4-apuil-2-TUAPOKCU-4-0KCO-2-0yTEeHOBBIX
KHCJIOT NP HENOJIHOM yAAJICHUU BOJBI U3 PaCTBOpUTENEH
3a CYeT B3aMMOAEWUCTBUS 4-apuil-2-THApPOKCcH-4-0KCO-2-
OyTeHoBbIX KHCIOT (I) ¢ TeTeponMKINYecKUMI aMHHAMHT
00pasyroTcst 4-apuii-2-ruApoKcH-4-0Kco-2-0yTeHOAaThI Te-
tapmwtammonust (II) [1]. JlampHedmwii HampaBIIEHHBINA
cuHTe3 psiga OyreHoaroB Il mo3Bos 0OHAPYKUTH Belle-
CTBa, 00JaJaIONIMe BBIPAKEHHOW MPOTHBOBOCHAINTEIb-
HOM, aHAJIbIE€TUUYECKOM, aHTUTUTIOKCUYECKOM, THITOTINKE-
MUYECKOW M aHTHUKOAryasHTHOW akTWBHOCThIO [l —3].
Hamu takke mokaszaHa MepcrieKTHBHOCTh M3YYeHUsST OHO-
JIOTUYECKH AaKTUBHBIX BEIICCTB B PSly MPOWU3BOIHBIX
2-(2-ruapokcudenn)-2-okcoatanoBoit kucinotel (I11) ¢
MIPOTUBOBOCHAJIUTEIbHBIM, aHATBIETUYECKUM U TPOTHUBO-
MUKPOOHBIM JieiicTBUeM [4].

B npomomkeHue uccnenoBaHuiA ¢ IebI0 TIOUCcKa OHO-
JIOTMYECKH aKTUBHBIX CYOCTAHIUH, BIUSIONIMX HA CBEp-
THIBAEMOCTh KPOBHU, OCYIIECTBICH CHHTE3 HOBBIX BOJIO-

PACTBOPUMBIX TPOU3BOIHEIX B PSAY OL.-OKCOKapOOHOBBIX
KHUCJIOT 10 3 HampaBieHUsM: 1) BBeJleHHE JOMOJHUTENb-
HBIX (hapMako(OPHBIX (PParMEeHTOB B CTPYKTYpy OyTeHO-
atoB II 3a cuer pacmmpeHus psaa TeTEPOUUKINYECKUX
aMHHOB; 2) BOBJICYEHHE B PEAKLHUIO C TeTEPOLUKINYECKHU-
MU amuHamu kucnotel Il ¢ oOpazoBanuem 2-(2-ruapo-
Kcu(eHm)-2-0KcoaTaHoaTtoB rerapwiammonns (I1V); 3)
nojiydyeHue  2-(2-rerapuiaaMHuHO-2-0KCOaeTh)heHos-
ToB HaTpus (VI) Ha OCHOBE COOTBETCTBYIOIIMX Te€Tapuil-
amMuIIoB 2-(2-ruapoKcu(peHmIT)-2-0KCOITAaHOBOM KHCIIOTHI
(V) (cM. cxemy).

IIpu nomydyenun coseit I, IV peakuuum mpoTekaroT B
cpene 6e3BomHOrO Xyopodopma, a coenuHeHnii VI — B
STHIIOBOM CIIHPTE TIPH SKBUMOJIIPHOM COOTHOIICHUH pea-
re’ToB mpu Temmeparype 20 — 25 °C. BbIxoabl 1 KOHCTaH-
ThI TOJYYCHHBIX COSIMHEHHI IPUBE/ICHBI B Ta0I. 1.

Coenmunenus 11, IV, VI npexncrasistor coboit 6ecriBeT-
HBIC WM CBETIIO-XKEJIThIE KPHCTALIMICCKHAE BEIIECTBA,
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I: R=H (a), CH; (6), CH;0 (), CI (1).

II: H=C;H;3N,S, R=CH;0 (a); Ht=C,HsN,S, CH;0 (6); Ht=C,H,NS, R=H (8), CH; (1), CH;0 (1), CI (¢); H=C;H,NS, R=H (), CH; (3),
CH;0 (n), Cl (x).

IV: Ht=2-CsHN (a), 4-CsH,N (6), C3H,NS (8), C,H NS (1), C;H3N,S ().

V, VI: Ht—C H3BrN (a), 3 C sH,N (6) C2H N,S (B) C H N,S (r

Ht=2-CsH, N (2-upumin), C H;BrN [2-(5- 6p0MnI/IpHan)] 4-Cq H 4N (4-mupunmn), C3H,NS (2-tuazommn), C,H,N,S [2-(1,3,4-Tnannaso-
)|, C3H3NZS [2-(5-MCTI/IJI-1,3,4 trammuazommn)], C,H,NS (2- 66H30TI/18.30JII/UI) C H4NS (2-THa30MMHNIT).
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Tab6unuma 1
Du3NKO-XUMUYECKHe XapaKkTepucTuku coenuHenuii 11, IV, VI

Coenunenue BBLZOH’ T ?g’ ]\fgli];' Bpyrro-hopmyna
Ila 83 132-134 38338  C;sH;;N;0,8
116 89 136-138 397,40  C,oH,oN;0,S
IIs 92 160-162 31436  C,H;4N,058
IIr 90 153-154 32839  C;H,N,O,S
Ix 83 148-150 34439  C,.H,N,0,S
Ile 79 176178 34880  C,H;CIN,0;S
I 81 153-155 26631  C;3HN,0,8
113 89 178-180 280,34  C,3H,(N,O5S
IIn 91  176-178 29634  C;3H,N,0,S
Ik 92 156-158 300,76  C,,H;;CIN,O,8
IVa 43 107-109 26024  C5H,,N,0,
V6 56 87-89 26024 Cp5H,,N,0,
Vs 54 109-110 26627  C,;H,)N,0,S
IVr 65 84 - 86 26725  C,HoN;0,8
IVa 66 78-80 28128 € HN;0O,S
Via 51 236-237 343,11  C,;H¢BIN,0;Na
VI6 56 228-230 26422  C,3H,N,0;Na
Vs 90 233-234 27123  C,oHN;0,SNa
Vir 62 258-260 29928  C;,H;)N;0,SNa

pacTBOpHUMBIC B BOJIC, STHIIOBOM CITUPTE, TUOKCAHE, MAJIO-
pacTBopuMbIe B XJI0podopMe, alikaHaX.

CTpoeHHE CHHTE3UPOBAHHBIX COCIWHCHHU TMOATBEP-
xaaercs ganapiMu UK-, IMP 'H cnekrpos (tam. 2 — 4).
B UK-cniekrpax coequnennii 11, [V nabnronatorcst xapak-
TEpPHBIC JUIS COJICH HECKOIBKO YIINPEHHBIX HIIH IPEICTaB-
JEHHBIX B BHJE IUIOIAJIKK nosoc mortomenuss HiN' u
OH-rpynm B o6mactu 3070 — 3340 cm~ !, mosocs! miorio-
menns rpymnsl C'=0 B obmactu 1660 — 1690 cm !, xe-
tonHoro kapoonmna u C=N, C=C cBs3eii B obOnactu
1580 — 1655 cM™ !, KOTOpBIE 3a4aCTyIO TAKXKE YIIUPEHBI. B

CnexkTpajibHble XapaKTepPUCTHKH coeguHeHuii Ila — k

UK-cnekrpax coennHeHnit VI npuCcyTCTBYIOT MOJIOCHI TO-
[JIOIICHUS BaJIeHTHBIX Konebanuih NH-rpynmsl B obnactu
3180 — 3280 cm !, amuiHO# KapOOHWIBHOM TPYIIIBI B 00-
nacta 1680 — 1690 cm~ !, a Takike KETOHHOTO KapOOHUIIA 1
C=N, C=C cBazeii B 061actu 1590 — 1660 cm .

CrnenyeTr OTMETUTb, UTO B criekTpax IMP 'H coenune-
Huil Ila— g, 3, HapaQy C CUTHaJIaMu NPUCYTCTBYIOLIMX
MIPOTOHOB, HAOIONACTCS CHHIJICT IPOTOHOB METHIICHOBOM
IpyMNIibl HU3KOW HHTEHCUBHOCTH nipu 4,23 — 4,51 M., xa-
pakTepusyronuii B-mukeronnyro Gopmy B. D10 cBuue-
TEJIbCTBYET O CYLIECTBOBAaHUHU JIaHHBIX COEAMHEHHH B pac-
tBOope IMCO-d, B Buze TayTomepHbIx opm A n b ¢ mpe-
o0JiaJlaHueM KEeTOCHONILHOW (OpMBI A ¢ cojepKaHHuEM
92 - 100 %.

3KCﬂepuM€Hmcl}leaﬂ Xumuveckas 4acmo

HK-cnekTpsl 3amucansl Ha mnpudope DCM-1201 B
BHJIE MTACTHI B BazesIMHOBOM Macie. Cnektpsl AMP H 3a-
nucansl Ha npudope SIMP BS-567A (100 MI'n), BHyT-
pennnii crangapr — I'MJIC, pactopurens JIMCO-d,.
XUMHUUYECKYI0 YUCTOTY COECAMHEHHUM U NPOTEKAHUE Peak-
uuy  KoHTposupoBann MerogoM TCX Ha miacTHHKax
“Silufol UV-254" B cucreme 3¢pup — OeH3071 — aIeToH,
10:9:1, narna gerekTupoBany napamu nona. Jlanueie aie-
MEHTHOTI'O aHaJIM3a YOBJIETBOPSIOT BBIUYMCICHHBIM 3HaUe-
HUSM.

Coenunenns [la — kK OTy4eHBI IO METOIMKE, OTIHICAH-
HOI Hamu B pabore [2].

2-(2-T'uapoxcudennn)-2-oxkcodranoar 2-(1,3,4-tua-
auazoamn)ammvonust  (IVr). K cycmemsum 1,01 r
(0,01 momp) 2-amuno-1,3,4-THanazona B 15 mn Ge3Boa-
HOoro xjopodopma mpubaBnsitoT  pactBop 1,66 T
(0,01 monp) coenunenus 11 B 15 mut Toro sxe pacTBOpHTe-
1151, PeaklinOHHYI0 CMeCh MepeMelInBatoT Py TeMIIepary-

Tabnuma 2

UK-cnektp, v, cM~ !

CoeuHeHHE Cnekrp SIMP 1H, 3, M.I.
N'H;, OH m c'=0 C*=0,C=N,C=C

IIa 3180 1670 1615w, 1580 A: 2,37 (¢, 3H, CHy), 3,82 (¢, 3H, CH;0), 6,99 (c, 1H, CH), 7,02 — 8,06
(M, 7H, C¢Hy, NH;3) (93 %), B: 4,43 (c, 2H, CH,) (7 %).

116 3190 1680 1610, 1590 A: 1,16 (t, 3H, CH3, ] 7,4 I'n), 2,80 (x, 2H, CH,, ] 7,4 T'n), 3,82 (c, 3H,
CH;0), 6,99 (c, 1H, CH), 7,04 — 8,02 (m, 7H, C¢H,4, NH3) (95 %), B: 4,38
(c, 2H, CH,) (5 %).

IIs 3120 1680 16351, 1595 A: 6,92 (c, 1H, CH), 7,12 — 7,99 (m, 12H, C¢Hs, C4Hy, NH3) (92 %), B:
4,51 (c, 2H, CH,) (8 %).

IIr 3080 1660 1630, 1605 A: 2,37 (¢, 3H, CHy), 6,84 (c, 1H, CH), 7,04 — 7,97 (m, 11H, 2C¢H,, NH;)
(94 %), B: 4,46 (c, 2H, CH,) (6 %).

I 3070 16651 1640,1605 A: 3,83 (¢, 3H, CH;50), 6,84 (¢, 1H, CH), 7,05 — 8,01 (m, 11H, 2C4H,,
NH;) (93 %), B: 4,43 (¢, 2H, CH,) (7 %).

Ile 3210 16601 1620, 1595

1k 3165 1670 16151, 1585 A:3,48 (1, 2H, CH,, ] 5,6 I'n), 3,84 (1, 2H, CH,, J 5,6 I'y), 6,24 (c, 1H,
CH), 7,38 — 7,83 (m, 8H, C4¢Hs, NH3) (100 %).

113 3150 1665 1610, 1590 A: 2,33 (c, 3H, CHy), 3,47 (1, 2H, CH,, J 7,4 I'y), 3,83 (1, 2H, CH,, J
7,4Tn), 7,14 (c, 1H, CH), 7,24 — 8,03 (m, 7H, C¢H,, NH3) (92 %), b: 4,23
(c, 2H, CH,) (8 %).

1In 3140 16801 1650, 1605 A:3,46 (1, 2H, CH,, ] 7,4 I'n), 3,59 (¢, 3H, CH;0), 3,90 (1, 2H, CH,, J
7,4 T'n), 6,89 (c, 1H, CH), 6,99 — 7,85 (m, 7H, CcH,4, NH;) (100 %).

1Ix 3140 1675 16451, 1600 A:3,43 (1, 2H, CH,, ] 7,4 T'n), 3,85 (1, 2H, CH,, J 7,4 I'ny), 7,45 (¢, 1H,
CH), 7,52 - 8,04 (m, 7H, C4H,, NH3) (100 %).
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CnekTpajbHble XapaKTepUCTHKHU coequHenuii IVa — &1

Tabnuma 3

UK-cnexTp, v, cM~ !

CoenuHeHne Crnekrp SIMP 1H, 3, M.
H;N", OH c'=0 C?=0, C=N, C=C
IVa 3120, 3315m 1690m 1655w, 1580 6,59 — 8,12 (m, 11H, CgHy, CsHyN, NHy), 11,05 (ymr.c, 1H, OH)
1Vo6 3125, 3300m 1680 1630w, 1610 6,68 — 8,05 (m, 11H, C4H,4, CsH4N, NH3), 10,85 (yur.c, 1H, OH)
Vs 3170, 3280, 3340 1675 1635, 1600m 6,55 — 7,68 (M, 9H, C¢H,, 2CHyy,, NH;), 10,60 (yur.c, 1H, OH)
IVr 3150mn 1670m 1620w, 1580 6,79 — 7,62 (m, 7TH, C¢Hy, NH;), 8,47 (¢, 1H, CHyy,), 10,15 (yurc, 1H, OH)
IVn 3220mn 1660m 1605m, 1580 2,41 (c, 3H, CHj3), 6,80 — 7,61 (M, 7H, C¢Hy4, NH;), 10,20 (yur.c, 1H, OH)

CnexTpajbHble XapaKTepUCTHKH coenHeHnii VIa —r

TaGnuuma 4

HK-cnektp, v, om !

Coenunenue Crextp SIMP 'H, &, M.
NHCOm CONH C?=0, C=N, C=C
Via 3280 1690 1660,1620mm 6,82 - 7,66 (M, 7TH, C¢Hy4, CsH;BIN), 10,65 (c, 1H, NH)
VIo 3180 1680 1645, 1610m, 1590 6,55 8,19 (M, 8H, CHy, CsHyN), 8,94 (¢, 1H, NH)
Vis 3220 1680 164011, 1600 6,68 — 7,55 (m, SH, C¢Hy, CHyy), 8,79 (c, 1H, NH)
VIr 3280 1690 164511, 1590 1,27 (1, 3H, CH3, J 7,4 I'n), 2,83 (x, 2H, CH,, J 7,4 I'n),

6,63 — 7,46 (M, 5SH, C¢H,, NH)

pe 20 —25 °C 10 moJHOro pacTBOPEHHUSI peareHTa U Bbl-
JIepxuBaoT 24 4. PeakIMOHHYI0 CMECh OXJIQXIAIOT 0
0 °C, BbImaBIIKi 0caloK OT(GWIBTPOBBIBAIOT U MEPEKPU-
CTAJJIM30BBIBAIOT U3 3TUJIOBOTO CIIHUPTA.

Coenunenus [Va — B, 1 HOIy4arOT aHAJIOTHYHO.
2-[2-Oxco-2-(3-nmupuanaaMuHo)aneTH | peHoasT
narpus (VI6). K cycniensuu 4,84 r (0,02 monb) 3-nupu-
qunamuna 2-(2-rugpokcu(eHmn)-2-0kCoITaHOBOM KUCIIO-
ToI (VO) B 40 MIT 3THIIOBOTO CITUPTA MPUOABIISIFOT PACTBOP
1,06 T (0,01 momp) Na,CO4 B 20 M1 TOTO K€ PacTBOPHUTE-
751, IEPEMEILUBAOT A0 IOJIHOTO PacTBOPEHUS pearcHra.
PacTBOpuTENb OTIOHAIOT 10CYXa, OCTATOK IEPEKPUCTaI-

JIM30BBIBAIOT U3 3TUJIOBOTO CIIUPTA.
Coenunenns Vla, B, T MONy4arOT aHAJIOTHYHO.

3KCI’l€pMM€Hma]lea}l buono2udecKkas yacmo

OCTpy10 TOKCHYHOCTh CHUHTE3UPOBAHHBIX COEAMHEHHM
U3ydaau Ha OEbIX HEIMHCHHBIX MBIIIAX 000Ero moja
Maccoil 18 —22 r. Kaxxjoe coeJuHEeHUe UCIbIThIBAIY HA 6
KUBOTHBIX. COENMHEHHs BBOIWIN TEPOpPAIbHO B BHUJIE
B3BeCH B 2 % KpaxMallbHOM pacTBOpPE OJJHOKPATHO, TOCIIe
YEro »KMBOTHBIC HAXOIWJIHCH IO HAOIIOICHHEM B TEUe-
Hue 24 4. KOHTPOIBHBIM KUBOTHBIM BBOJIMITH SKBHOOBEM-
HOE KOJINYeCTBO 2 % KpaxMalabHOTO pactBopa [5].

Bmmsnne coenunenuit 11, 1V, VI Ha cBeprthIBatomnyo
CUCTEMY KPOBH IIPOBOJMIIN C ITOMOILBIO JIByXKaHAJIbLHOI'O
OINTHKO-MEXaHUYEeCKOro Kkoaryiomerpa “Muammad 7017
(Poccust). [Jlnst mccinenoBaHHUs HCIIONB30BAIN  ICIIBHYIO
OUTPATHYIO KPOBH COOAKH, KOTOPYIO ITOJYYaH CMEIIIBa-
nuem 0,1 it 3,8 % pacrBopa uurpara Harpust ¢ 0,9 mi
kpoBu. Manee 0,1 Myl mUTpaTHOW KpPOBH CMELIMBAIM C
0,1 M3 pacTBOpa HCCIEIyEeMOro BelIECTBa B KOHLIEHTpa-
oun 1 Mr/mit u HHKYOHpoBanu B TedeHue 60 ¢ mpu Temire-
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parype 37 £ 0,2 °C, nocne yero npudasistiau 0,1 mit 1 %
pacTBopa KajbLus XJOPHIA M MPOU3BOIMWIN U3MEpEHHE
Ha TMpHOOpe MEXaHWYECKUM crocoboMm. B kadectse mpe-
[apaToB CPaBHEHUsS] T€MOCTATUYECKON M aHTUKOATYJISHT-
HOW aKTMBHOCTHM HCIOJIb30BaJIM COOTBETCTCTBEHHO ITaM-
3UJIaT B KOHIIGHTPAUK | MI/MII KpOBU M TeMapuH B KOH-
nentpanuu 1 EJI/Mi1 kpoBu.

Tabnuma 5
Bausinue coequnennii I1, IV, VI Ha cBepThIBaIOIIYIO CHCTEMY KPOBH

Bpewms cBepThiBaHMs, C
P P ’ % M3MEHEHUs!

COCZ[HHCHI/IC CBCpTBIBaeMOCTl/l
KOHTPOJIb OIIBIT

Ila 54,7+2,12 61,4+1,79 —12.2"
116 61,7 +7,80 61,1+7,12 - L0
Ile 78,9 + 3,02 94,7+3,56 —20,0""
Ix 452+ 1,54 523+2,60 —1577
113 41,6 + 0,99 562+190 —351""
I 55,7+2,21 73,1+3,80 —312""
UL 454+ 1,57 82,5+4,52 —81,77"
IVa 37,9 +1,36 41,9+1,98 —105
IV6 38,9 +2,50 3794259  +26
IV 24,7+ 1,50 242+1,00  +2,2°
IVr 24,7 + 1,64 239+1,06  +32°
Via 20,5 + 1,09 213+0,79  —547
VIG 32,4+ 1,47 343+1,92  -59°
Vs 26,5+ 1,55 250+1,55  +57
VIr 48,9 + 1,67 455+2,15 —69°
ramsmiar 28,9+ 1,11 245+0,94 +152™
Tenapun 29,9 +0,48 36,6+1,82 —224""

P B CPABHEHUH C KOHTPOJIEM: > 0,05, - —p <0,05, - —p<0,01,

— p<0,001.
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Pesynbrarel papMakoIOrHuecKuX UCHBITAaHUNA 00pado-
TaHbl CTaTUCTUYECKH C MOMOIIbI0 mporpaMMm Windows
XP (Excel) u npezacraBiens! B Tadm. S.

W3yuenne ocrpoi TokcuuHoctu coenunenuit Ik, IVa,
VIr nokasaio, 4To oHa cocTaBisgeT cooTBeTCcTBeHHO 4200,
1800, 3300 Mr/kr 1, coracHo Kiaccu(UKaIK OacHOCTH
XMMHYCCKOH MPOIYKIMH, BEIIECTBA MOTYT OBITH OTHECE-
HBI K 4 U 5 KJ1accy ormacHoOCTH [6].

BrisiBneno, uto conu 11 oka3pIBaloT aHTUKOATYJISIHTHOE
HeﬁCTBHe, Ipu 3TOM HaI/I6OJ'[e€ AKTUBHBI TIPOU3BOIHBLIC
tnazonuHa [k — k. OTmedaeTcs: 3HAYUTENFHOE yBEIHYe-
HUE aKTUBHOCTHU B CJIy4ae BBEIEHUSI JIEKTPOHOAKLIENTOP-
HOTO 3aMECTHTENS B apWIbHBIA (PAarMCHT MOJEKYIBl Y
coeaunenus Ik, 3peKT KOTOPOTro MPEBBIIIAeT JeHCTBHE
renapuHa B 4 pasa. [IpousBonnsie IV, VI He oka3wpiBaroT
CYLIECTBEHHOI'O BJIMSHHUS Ha CBEPTHIBAEMOCTb KpPOBH,
muib coeanHeHne [Va mposiBisier cnalyro aHTHKOAry-
JISIHTHYIO aKTHBHOCTb.

[TonmyuyeHHble pe3ynbTaThl CBUICTEILCTBYIOT O Iep-
CHEKTUBHOCTH JaJIbHEHIINX UCCIIeIOBAaHUH BIUSHUS IIPO-

SYNTHESIS AND ANTICOAGULANT ACTIVITY
OF a-OXOCARBONIC ACID DERIVATIVES

W3BOJIHBIX Ol-OKCOKAapOOHOBBIX KHCIIOT Ha CBEPTHIBAHHE
KPOBH.
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N. A. Pulina, F. V. Sobin, B. Ya. Syropyatov, P. A. Mokin, and M. Yu. Kovaleva

Perm State Pharmaceutical Academy, Perm, 357532 Russia

The interaction of a-oxocarbonic acids with heterocyclic amines, as well as the reaction of 2-(2-hydroxyphenyl)-2-oxoethanoic acid with sodium carbonate
yield water-soluble compounds. Their influence on blood coagulation was studied and substances with high anticoagulant activity were found.
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