ITouck HOBBIX JICKAPCTBCHHLIX CPCICTB

© Konnektus aBTopos, 2018

E. B. Kyp3sa, H. . AedrwHuHa, T. C. laHbwuHa, [. B. MacneHHukos,
A. U. Typunosa, 6. M. lMamun, J1. H. lpyweesckas, H. M. 3atiyesa,
P. ®. bonbwakosa, I. N. Koeanés, E. B. Bacunsesa, P. C. Mup3osiH

CUHTE3 N LUEPEBPOBACKYINAPHAA NMPOTUBOULLEMUYECKAA
AKTMBHOCTb HOBbIX NMPOU3BOAOHbIX 5-TMAPOKCUAOAMAHTAH-2-OHA

PIrBHY “HUU dapmakonorum nm. B. B. 3akycosa”, Poccusi, 125315, Mocksa, bantuiickas yn., 8.

[TpoBenen cunTe3 M hapMaKOIOTUIECKOE N3YyUEHHE HOBBIX MIPOU3BOIAHBIX S-THAPOKCHATaMaH-
TaH-2-0Ha C reTepoapOMaTHUECKIMH, apOMAaTHYECCKUMH U ann(paTHIeCKUMHU KUCIOTaMU (HH-
KOTHHOBOH, SIHTApHOH, napa-XnopheHOKCHYKCyCHOH, 3,4,5-TpUMeTOKCUOEH30MHOM U aHHCO-
BO) C IEeNbI0 TOMCKA COEAMHEHUH, 00IaJalomuX 1epeOpoBacKyIIpHONH MPOTUBOUIIEMUYE-
CKOM aKTMBHOCTBIO U HE OKAa3bIBAIOIIUX MIIOTEH3UBHOrO AeicTBus. Haubosee BbIpaXkeHHOE
BIIMSTHAE Ha MO3TOBOE KPOBOOOPAIEHUE B YCIOBHSX MIIEMHUU MO3Ta OKa3bIBAIOT d(PUPHI SH-
TapHOM KUCIIOTHI S-THpOKCHaIaMaHTaH-2-0Ha (auadup — la 1 Moroapup — 16 mo 100 mr/kr
BHYTpUBEHHO). OHM HE MOHMXAIOT YPOBEHb apTEePUABLHOTO JAaBJICHUS, a MOHOY(DHp MeHee
TokcuueH, LDsy 740,0 (676,0 — 804,0) mr/kr. Ananu3 niepedpoBackyssipHoro s¢dexra s¢pupon
SIHTApHOM KUCJIOTH! S-THAPOKCUAIaMAHTaH-2-0HA C MOMOIbIO OUKYKYJIJIMHA BBIIBUJ Y4acTUE
I'AMK-epruueckoro MexaHu3Ma COCyA0B Mo3ra B ero peanusaunuy. OJHaKo METOIOM pajuo-
JIMTAHIHOTO aHAJIM3a in Vilro ¢ MCIONB30BaHHEM cremupuueckoro murana [*H]-SR 95531
B3auMmozercTere 3tux 3¢pupoB ¢ TAMK,-penenropamu MmeMOpaH Mo3ra KpbIC MMOKa3aHO HE
6b110. TakuM 00pa3zoM, MOHOA(HP SHTAPHOW KUCIOTHI S-THAPOKCHAIaMaHTaH-2-0Ha 001aiaeT
BBIPAXEHHOM L1epeOpOBACKYIIIPHOI NPOTHBOUIIEMUYECKOH aKTUBHOCTBIO M HE OKA3bIBAET I'U-
OTEeH3UBHOTO 3¢dekra. [locaenHee ero BEIFOJHO OTIMYAET OT UCIIONB3YyEMbIX B HEBPOJIOTUU
npemnaparoB (MMMKaMHIOHA, MEKCHJ0JIA, HUMOJNIIMHA, IHTHHAPU3HHA ¥ KABUHTOHA).

KuarwueBble ciioBa: IMPOU3BOJAHBIC 5-FI/IHpOKCI/Ia,IIaMaHTaH-z-OHa C TeTCpoapoOMaTH4CCKNMU,
ApOMAaTUYCCKUMU U aHI/I(I)aTI/I‘IECKI/IMI/I KHCJIOTaMH, MO3TOBOC KpOBOO6paH.[6HI/Ie; HUIICMUS MO3-

ra; HHKOTHHOBAsl KUCIIOTA; sSIHTapHas KUciIoTa; OuKykyunH, [AMK,-perientops.

Panee MBI yCTAaHOBWIM, 4YTO S-THIPOKCHAJIaMaH-
TaH-2-0H 00JIa/IaeT BHIPAKCHHBIMH IIEPEOPOBACKYIISPHBI-
MU IpoTHUBOMIIEMUYeckuMu cBoictBamu [1, 2]. Coenu-
HEHHUE, HAPSTY C YBEIMUCHUEM MO3TOBOTO KPOBOTOKA, MO~
HIDKAeT YPOBEHb apTEPHAIBHOTO JABICHHUS, T.¢. epdy3u-
OHHOe jaBiieHue. [locienHee sIBISETCS HEXelaTeIbHbIM
KOMIIOHEHTOM JUIS TMperapara, KOTOPBIH Ha3HauaeTCst
OONBHBIM C HAPYHIICHUSIMA MO3TOBOTO KPOBOOOPAILCHHS,
TaK Kak MOHIKEHHE Mep(y3MOHHOTO JABICHHS CYIIECT-
BEHHO 0oc1adiseT jJe4eOHbIi 3¢ (deKT mpenapara u, TeM ca-
MBIM, OTPaHHYHBACT €r0 IPUMEHCHHE.

[ToaToMy co3maHue HOBOTO M30MpAaTENLHOTO 1epedpo-
BaCKyJLSIPHOTO Iperiapara, He MOHIKAIOIIETO YPOBEHb ap-
TEpUABHOTO MABJIEHUS, SIBISICTCS AKTyaJbHOH 3amadeit
COBPEMECHHOMN (hapMaKOJIOTHH.

C o701 1eThI0 OBUTH CHHTE3UPOBAHEI A(QUPHI S-TUAPO-
KCHaJIaMaHTaH-2-0Ha C IeTepoapoMaTHYeCKHMH, apoMa-
TUYECKMMHU U aldu(aTHuEeCKUMHU KUCIOTaMU (HHUKOTHHO-
Basi, sSHTapHAas, napa-xi1opheHOKCHyKcycHas, 3,4,5-Tpu-
METOKCUOEH30IHasl ¥ aHUCOBasi). BbIOOp HUKOTHHOBOU 1
SIHTApHOH KHCJIOT 00YCIJIOBJICH, C OHOH CTOPOHBI, UX OHO-
JIOTUYECKON aKTUBHOCTBIO, a C JOPYroil — TeM 00CTOsI-
TEIBCTBOM, YTO 3TH KHCJIOTHI BXOJST B COCTaB M3BECTHBIX
npernapaTroB, o0IaJaroIuX HepeOpOBACKYISPHOU U MPO-
THUBOMIIEMUYECKON aKTHBHOCTBIO. K HUM oTHOCSATCS pas-
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paboTaHHbIe B HallleM MHCTUTYTE Ipernapar MUKaMHJIOH
(N—HI/IKOTI/IHOI/IJ'I—FaMMa—aMI/IHOMaCJISIHaﬂ KucCJjoTa, Har-
pHeBas COJb), KOTOPHIH MOJTYyYMII IIHPOKOE MPUMEHEHHE
[IpU JIEYeHIH OONBHBIX C IepeOpOBACKYIIPHBIMHE 3a00I1e-
BaHUSMH [3] U MeKcHIO0N (2-3THI-6-METHII-3-THIPOKCH-
MUPUIMHA CYKIIMHAT), KOTOPBIH, HapsALy ¢ aHTHOKCUAHT-
HBIMH, AHTUTHIIOKCUYECKUMH W MeMOpaHOCTaOWIn3u-
PYIOILIMMH CBOMCTBaMU, 00J1a1aeT BBIPAXKEHHON 11epedpo-
BaCKYJISIPHOW MTPOTHBOMIIIEMUYECKON aKTUBHOCTHIO [4].
Llenp HacTOAIIErO UCCIIEIOBAHUS COCTOSIIA B IIPOBEIe-
HUU CUHTE3a U CPAaBHUTEJIHLHOM U3YUYCHUH LIEpeOpOBaACKY-
JIAPHOM MPOTHBOUIIEMHYECKON U THIIOTEH3UBHOM aKTHB-
HOCTHU HOBBIX IIPOU3BOJHBIX S-THAPOKCHAIaMaHTaH-2-0Ha
C Pa3IMYHBIMU KHACJIOTAMH, a TAK)KE B aHAJIN3E MEXaHNU3Ma
JIeHCTBUS HAOOJIee IEPCIICKTUBHBIX COSTMHCHH.
CuHHTE3 UCKOMBIX COCAMHEHUH 3aKiroyaeTcs BO B3au-
MOJIEHCTBUU S-THIIpOKCHaJaMaHTaH-2-oHa [5, 6] ¢ xJio-
PaHTHIPUIAMH WIH, B cay4dae 10, ¢ aHrHapuIoM COOTBET-
CTBYIOIIMX KHCJIOT TIPU HArPeBaHUU B Tollyole. Peakiuro
AlWIMPOBAHUSA aHTUIPUAOM SHTAPHOM KHUCIIOTHI IIPOBO-
JUIM B MPUCYTCTBUU KATAIUTHYECKUX KOJIMYECTB KOH-
LIEHTPUPOBaHHON cepHOM KucioTel. [Ipu ucnonbp3oBaHUU
B pEaKIMy OCHOBHBIX KaTalN3aTOPOB (TPUITHIAMUHA, TTH-
PHUAKHA) TPOUCXOIUIIO CHIIBHOE OCMOJIEHHE PEaKLIMOHHOM
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Maccel. B kauecTBe 1moOOYHOrO MPOAYKTa U3 PEAKLHOH-
HOIi Macchl BbiaesieHo 110 10 — 15 % coenunenus la.

Coenunenus la —x npeacTaBisgioT coboil Oenble WiH
oyt Oenble KPUCTANTUYEeCKUE BELIECTBa, MajJopacTBO-
pumble (I0) unu He pacTBOPUMEBIE B BOJIE, PAaCTBOPUMBIE
BO MHOTHX OPTaHHUYECKUX PACTBOPUTEIX.

Cxema cuHTE3a

(0] O,
CICOR
—-OH———> -0— ﬁ—R
(6]

la—x

la-x: R=CH, CH,-CO-O-Ad-2-om (a), CH, CH,-COOH (6),
CH,OC¢H4Cl-4 (B), 3-mupuaun (r), 5-6pommupunun-3 (1), CcH4OCH; — 4
(e), CcH,OCH; - 3,4,5 (k).

CrpoeHne CHHTE3MPOBAaHHBIX COEIUHEHUM 0Ka3aHO
K- u SIMP 'H criektpamu u pe3yJabTaraMu 3JIeMEHTHOTO
anHamm3a. B UK-cnekrpax 1mojgy4yeHHBIX BELIECTB, CHATBIX
B TabneTKax Kanuii OpoMua, MPUCYTCTBYIOT MOIOCH MO-
IoneHus: 3GUPHON M KapOOHWJIBLHOW TPyI B 00JacTh
1761 — 1685 ¢!, BanentHble konebanus C-H amamanra-
Ha HabmonaroTes npu 2931 —2836 ¢ !, BajeHTHBIE KO-
nebanust C=C u C=N cBsi3eil B apOMaTHYECCKUX U TUPUIIH-
HOBBIX (parmMeHTax Monekyibl mpu 1608, 1594,
1480 — 1460 cm . Tomoca B o6mactu 1455 cm~ ! cooTet-
creyer O-CH;. B cnekrpe SIMP 'H nns coequuenus 16
HaOMomaeTcsl CHHMIETHBIN curHan mpu 15,0 M., coot-
BETCTBYIOIINI IPOTOHY THAPOKCHIA CBOOOIHON KHCIIOT-
HOU TpyIIIBL.

3KCH€pMM€Hm¢UZbHClﬂ Xumudeckas 4acniov

Crexrpst SIMP 'H custel Ha npubope BrukerAC-250 ¢
HCIOJIb30BaHUEM CTAaHIAPTHOTO BpykepoBCKOTo makera
mukpomnporpamm B DMSO-d,, BHyTpeHHuil cranmapt —
TMC. UWK-cnektppl 3amucaHbl Ha  CHEKTPOMETpE
Perkin-Elmer 580 (IlIBenus) B TabieTkax OpOMHUIa Kajusl.
TCX-ananu3 nposoauiu Ha miactuHkax Kieselgel 60 F,s,
(“Merck”, I'epmanust) B cucTeMe pacTBOPHTENCH TeKCaH —
STHJIAIETET — ATAHOJI — KOHIEHTPHUPOBAHHBIA PacTBOP
ammuaka (5:3:1:1 wmm 5:3:2:0,5), mposiBieHHe — Tapsl
oma unu YO-cBeT. JlaHHBIC 3JIEMEHTHOTO aHaJIN3a COOT-
BETCTBYIOT BBIYHMCICHHBIM. TeMItepaTypsl IDIaBICHUS OII-
penensumi Ha ipudope [TTIT-M.

CykuuHar S5-ruapoxcuagamMaHTaH-2-0HA (Ia).
Cmecr 10T (0,06 MONB) S-TMApOKCHMAaMaHTaH-2-0HA,
5,21 (3,7 mi, 0,033 Monb) MTUXJIOpPAHTHIPHIA STHTAPHON
KHCIOTHI B 50 MJI CyXOro TOJyONla KHILITSAT B TCUCHUE
10,5 9. Tlo oKOHYaHWH PEAKIMU TOIYOJl OTTOHSIOT, K OC-
Tarky npuoOaBistoT 30 mur Bomel. OOpa3oBaBIIMIACS Oca-
JIOK OT(HIBTPOBEIBAIOT, IPOMBIBAIOT BOIOW U CyIIaT MPU
80— 85 °C. Brixon 11,4 r (91,6 %). beunblii kpuctainye-
ckuil mopowok ¢ 7, 154—156 °C (u3 sTHianerara).
HK-cnektp, e ': 1727, 1712, 1680 (C=0). Cuektp SIMP
H, 8, m.o.: 1,76 —2,03 (m, 8H, H-Ad); 2,18 — 2,37 (m,
14H, 10H-Ad u 4H (CH,),); 2,38 — 2,54 (M, 8H, H-Ad).

MoH03(pup SIHTAPHOH KHUCJIOTHI S-rHAPOKCHAA-
manTaH-2-oHa (16). Kunstsar cmecs 4,15 ¢ (0,025 mounb)
S-ruapokcuanamanTad-2-ona, 3,03 v (0,03 monb) aHTHA-
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puaa sHTapHON KUcIoThl ¥ 0,15 MJI KOHUEHTPUPOBAHHOM
cepHoii KucinoThl B 40 M cyXoro Toiyosa B TeueHue 10 4.
[To okoHYaHMU peakUuu 0CaoK OT(HUIBTPOBBIBAIOT, IPO-
MbIBatoT Ha Guisrpe 10 M cyxoro Toiyona. K momyyen-
HOMY (PHIIBTpaTy HOOABISAIOT 25 MIJI TeKCaHa U OCTABIISIOT
Ipu nepuoauueckom nepemeruanuu npu 0 ... +5 °C Ha
10 — 12 4. BemaBmuii ocajiok OTHUIBTPOBBIBAIOT, TPO-
MbIBatOT 2 x 15 M rekcana. [lomydator 4,5 T (68 %) 16,
Oenblit Kpuctammuueckuit mopomok ¢ 71, 113 -115°C
(otmmanerar). UK-ciextp, cm~': 1729, 1715, 1685 (C=0);
3431 (OH). Cnekrp SIMP 'H, 8, m.ii.: 1,75 — 2,02 (m, 4H,
H-Ad); 2,17 -2,55 (m, 13H, 9H-Ad u 4H-(CH,),); 15 (c,
1H, OH).

5-(n-Xnopgenoxcn)anerokcnagamantan-2-on (IB).
K pacrBopy 1,66t (0,01 Mmonb) S-ruzmpokcuanaman-
TaH-2-oHa B 30 MJ cyxoro Toiyona mnpubaBisitoT 2,26 T
(0,011 mMonp) xJOpaHruApuaa n1-XJI0pHPEHOKCUYKCYCHON
KHUCJIOTBl U KMISTAT HONydeHHyro cMech 10— 12 4. Ilo
OKOHYaHHMHU PEAKIUH OXJIAKJICHHYIO PEAKIIMOHHYIO CMECh
MIPOMBIBAIOT BOZIOH, 5 % pacTBOpoM OukapOOHaTa HaTpus
Y CHOBA BO/IOH. PacTBOpHTENb OTTOHSIOT, 8 K OCTAaTKy IpH
nepememuBanuy npudasinsoT 20 M Boxbl. Ocasok oT-
(UIBTPOBBIBAIOT, NPOMBIBAIOT 2 x 20 MJI BOZOH, cymiar
mpu 70 — 75 °C. Boixox 3,5 r (96 %). benblit kpucramm-
gyeckuit mopommok ¢ 7, 97 — 98 °C (stanon). UK-crekp,
em 11 1761, 1722 (C=0), 825 (C-Cl). Criexrp SIMP 'H, 8,
M. 1,75-2,50 (m, 13H, H-Ad); 4,70 (c, 2H, OCH,);
6,93 u 7,32 (nBa M, 4H, Ar-H).

5-HuKOTHHOMJIOKCHAIAMAHTAH-2-0HA THPOXJIOPH/I
(Ir). 5-HuxoTrHOMIOKCHAaMaHTaH-2-0H MOIy4eH 10 [ 5],
T 90—-91 °C. K pactBopy 2,5 T ocHOBaHus B 50 M1 cy-
xoro 3¢upa npudaBILIIOT QUPHBII PaCTBOP XJIOPUCTOTO
Bonopozaa 10 pH 2 — 3. Ocanok Ir ordunsrpoBbiBatoT. Bei-
xox 2,35 (89 %). bensiit mopomok ¢ 7, 210-213°C
(otanon, pasi). UK-cnektp, ecm!: 1720, 1630 (C=0).
Cuekrp SIMP 'H, 8, m.o.: 1,75-2,57 (m, 13H, H-Ad);
7,75-7,80 (an, 1H, 4-Py-H); 8,47-8,50 (mm, 1H,
5-Py-H); 8,90-8,92 (mn, 1H, 3-Py-H); 9,13 (C, 1H,
6-Py-H).

5-(5-bpomuukoTnHOWIT)OKCcHaaMaHTaH-2-0H (7).
Kursatsar cmece 4,11 (0,018 Mop)  xJtopaHTHApHIA
5-OpoMHUKOTHHOBOM KHciIoTel ¥ 2,51 T (0,015 Moub)
S-rugpoKcuagaMaHTaH-2-oHa B 25 MJI CyXOro ToOJyoJa
8 4. OXJaKICHHYIO PEaKLMOHHYIO0 CMECh IIPOMBIBAIOT BO-
1o, 3ateM 5 % pactBopoMm OukapOOHATa HATPHS M CHOBA
Bonoii. Tomyon ynapusator pocyxa. [Homyuaror 3,79 r In
(75 %). benelit kpucramnnueckuif mopomok ¢ 7,
104 — 106 °C (13 BOOHOIO 3TaHOJIA).

HK-criexktp, em !: 1718, 1680 (C=0); 690 (C-Br).
Cuextp SIMP 'H, 8, m.x.: 1,70 -2,62 (m, 13H, Ad-H);
8,38 (1, 1H, 4-Py-H); 8,93 — 9,0 (m, 2H, 2 u 6 Py-H).

5-(n-MeTokcHOEH3011)OKCHATAMAHT-2-0H (Ie).
Cwmecsh 5,0t (0,03 monb) S-ruapokcuagamManTaH-2-0Ha U
5,641 (0,033 MoNb) XJIOpaHTHIPHIA H-METOKCHOCH30M-
HOH kucioTel B 50 Mit cyxoro Tomyona KunsTsaT 18 4. Xon
peakuuu KoHTponupyroT merofgoM TCX. OxnaxaeHHYIo
PEaKIMOHHYIO Maccy MPOMBIBAIOT BOJIOH, pacTBOPOM OH-
kapOoHaTa HaTpus U BoAOW. ToMyoJbHBIN pacTBOp Cyluar
0€3BOIHBIM CyNb(haTOM HAaTpUs C JOOABICHUEM aKTHBUPO-
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BaHHOro yrisi. OcymuTellb U OTpaOOTaHHBIH Yroib OT-
(bUIBTPOBBIBAIOT, TOIYOJ YHApUBAKOT Aocyxa. K moiydeH-
HOMY MAaCJSIHUCTOMY OCTAarKy IpuiuBaroT 50 Mj rexcasa,
MepeMEeIINBaIOT. BriaenuBImiicss 0calok OT(MIBTPOBBI-
BAIOT, MPOMBIBAIOT TekcaHoM. Brixon le — 7,4 1 (82 %).
benbiit kpucrammueckuid nopowok, 7, 106—107 °C
(Bomubiii stanon). UK-cnextp, cm~': 1721, 1711 (C=0);
1455 (O-CH,); 1224 (C-O). Cmektp SIMP 'H, 8, m.n.:
1,80 — 2,10 (m, 4H, Ad-H); 2,25-2,60 (m, 9H, Ad-H);
3,82 (c, 3H, OCH;); 7,02 u 7,86 (aBa M, 4H, Ar-H).

5-(3,4,5-TpumeTokcudeHzonn)okcuagaManT-2-oH (Lk).
[Tomryuen ananoruuno le u3 xmopanrunpunaa 3,4,5-Tpume-
TOKCHOCH30MHON  KHCIOTBI M S5-THIPOKCHAllaMaH-
TaH-2-oHa. Boixon 98 %. benblit kpucramindyeckuil mopo-
mok ¢ 7, 128 —129 °C (Bommsiii stanom). UK-crektp,
em i 1721, 1711 (C=0); 1450 (O-CH,); 1226 (C-O).
Cuoekrp SMP 'H, 8, m.a.: 1,80-2,10 (M, 4H, Ad-H);
2,25-2,60 (M, 9H, H-Ad); 3,72 (¢, 3H, OCHy); 3,82 (c,
6H, OCH; u OCH,); 7,18 (c, 2H, Ar-H).

9KCH€pMM€HmaJlea}l ouonocu4ecKkas 4acmo

OnbITh BeITTONHEHH! HA 110 HAPKOTH3UPOBAHHBIX (XIIOP-
anruapar 350 — 400 Mr/kr BHYTpUOPIOIIMHHO) U 15 Henu-
HEWHBIX KpbIcax-camiiax maccoi 250 — 300 .

CocTosiHIEe MO3TOBOTO KPOBOOOPAIICHHUS OLICHUBAJIH C
ITOMOIIIBI0 METOAUKH JIA3ePHOH JOMIIIEPOBCKOM (pIIOyMET-
pUM B TEMEHHOH 00JacTH KOPBI TOJIOBHOTO MO3Tra KPBIC C
ucnonb3oBanueM ¢guoymerpa ALF-21 ¢upmsl “Transonic-
SystemlInc.” (CILA). OnHOBpEMEHHO PErHCTPUPOBAIH
W3MEHEHHs apTepHUajbHOTO JIABJICHUS 4Yepe3 IpeaBapH-
TEJILHO BBEJICHHBIN B OEIPEHHYIO apTEePUIO MOTUITUICHO-
BB KareTep. 3aluch I0Ka3aTeleil KpOBOTOKA U apTepu-
QJIBHOTO JABJICHUS MPOM3BOAMIN Ha monurpade (GpupMsl
“BIOPAK” (CIIIA), coemuHEHHBIM C MIEPCOHATIBHBIM KOM-
nprotepoM [7].

[moGanpHyIO MIIEMHIO y KpBIC BBI3BIBANMU 10-MHHYT-
HOM OKKJIFO3WeH 00enX OOIIMX COHHBIX apTepuil C OIIHO-
BPEMCHHBIM CHW)KEHHUEM apTepPHAIIbHOTO JIaBJICHHUS 0
40 — 50 MM pT. CT. METOJTOM KPOBOITYCKaHUS U MOCIEIYIO-
meid penndysueit [7].

[IpuroroBnenne MeMOpaHHBIX MpPENaparoB, COIepIKa-
mmx [AMK,-penentopsl (QpOHTaIBHOM KOpPBI MO3Ta
KPBIC, U PaJIMOPCIIEITOPHBINA aHATIN3 BIUSHHS BEIISCTB HA
cnenuduueckoe ceaspianme [PH]-SR 95531 (raGasuna)
MPOBOJIMII 110  MOAMMUITMPOBaHHBIM MeTofaM [8, 9],
oryonkoBanHbIM paHee [10]. PagroakTuBHOCTH TPOO U3-
MEpsUTH Ha CHUHTHLIAIMOHHOM cuérunke Tri-Carb 2900
TR (PerkinElmer) ¢ s¢dpexruBHOCTRIO cuéra 42 — 45 %.
Pesysnprarel  0OpabOaThlBAJIM € TIOMOIIBIO MPOTPaMMbI
GraphPad 5.0 Prizm.

Hccnenyemple BemecTBa — IMPOU3BOAHBIC S-THAPO-
KCHaJaMaHTaH-2-OHa C Pa3IHMYHBIMH KHCIOTaMH, CHHTE-
3UPOBAHHBIC B  ONBITHO-TEXHOJIOTHMYECKOM  OTIEIe
OI'BHY “HUU dapmaxonoruu um. B. B. 3akycosa”, 6u-
KyKyJUIMH “‘Sigma” — BBOAWIN Yepe3 MONUITUICHOBBIN
KaTeTep B OEPEeHHYIO BEHY )KUBOTHBIX.

Craructuueckyro o6paboTKy JaHHBIX TPOBOIMIIH C UC-
MOJIb30BaHUEM TakeTa mporpamm Statistika 8.0 (Statistika
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Puc. 1. Bausiaue coenunenuii la, 6, 6, a Tak’ke HOUKOTHHOBOM U STH-
TapHOW KUCJIOT Ha M3MCHCHUS JIOKAJILHOTO KPOBOTOKA B TEMEHHOM
0011aCTH KOpPBI OOJIBIIOTO MO3Ta KPbIC B YCIOBHAX II00aIbHOMN Ipe-
xonusiuie umemMuu B %: [ — HUIKOTMHOBAsl KHCIIOTa; 2 — sHTapHas
Kuciora; 3 — coenuHenue IB; 4 — coemunenue 10; 5 — coemune-
Hue la.

Inc., CIIIA). HopmanbHOCTB pactpe/ieieHrst OTPeaeIIsuIn
¢ nomouplo kpurepus lanupo — Yunxka. [Ing nanbHei-
nreif 06pabOTKH JaHHBIX MCIIONIB30BAIN HEMapaMeTpude-
CKHH JIByXBBIOOPOUHBIH 3HAKOBO-PAHTOBBIA KpPUTEPHUI
Bunkokcona. CpeiHue JaHHBIC B TEKCTE MPEICTaBICHbI B
BUAE MeIUaHbl. Pe3yneraThl paccMaTpUBaiM Kak 3HAYH-
Mmeble ipu p < 0,05.

Pesynomamet u ux obcyscoenue

Bausinue npou3BOIHBIX 5S-rHIPOKCHATAMAHTAH-
2-oHa ¢ HUKOTUHOBOI1, aHNCOBOW U napa-
XJ10p¢eHOKCHYKCYCHOM KHCJIOTAMM Ha MO3I0Boe
KPOBOOOpaIeHHe KPbIC, NepeHecHIuX [NI00aTbHYI0
NPeXoA Iy 0 HILIEMHIO

HccnenoBanue ObIIO HauaTo ¢ M3ydeHHMs IiepeOpoBa-
CKYJSIDHOW aKTMBHOCTH HHKOTHHOBOHM KHCIOTHI. Okaza-
JIOCh, YTO HUKOTHHOBas kuciora (100 Mr/Kr BHYTpUBEH-
HO) BBI3bIBACT MEJICHHO HApacTaloIIee yBEIWYEHHE JIO-
KaJbHOTO KPOBOTOKa B KOpe OOJBIIOrO  MO3Ta,
cocrasstrontee k 70 mun 16,8 % (puc. 1). B Teuenue nep-
BbIX 20 MUH apTepuanbHOE IABICHHUE IOBBIIIAETCS HA
10,6 %, 3arem cHIKaeTCs.

Janee w3ydyamu TpPOHM3BOOHBIC S-THIPOKCHAJIaMaH-
TaH-2-0HA, COAEpXkale (parMeHTs! HUKOTHHOBOW (Im,
Ir) u anucoBoii (Ie) kucnor. JlaHHBIE COSTMHEHUS HE OKa-
3BIBAIOT BIIMSIHUE HA KPOBOCHAOKEHUE UIIEMH3UPOBAHHO-
ro mosra. IIpousBogHOEe S5-TUApPOKCHAZaMaHTaH-2-OHA C
napa-xnopdeHokcuykcycHoil kucnotoir (IB) B mose
150 mr/xr BeB3BIBaeT HeOombimoe (17 %) KpaTrkoBpeMeH-
HOE YBEIMYEHHUE JIOKaJbHOIO MO3TOBOTO KpPOBOTOKa B
KOpe OOJBIIIOr0 MO3Ta.

CremoBarenbHO, W3yYEHHBIE IPOU3BOIHBIE S5-THIPO-
KCHaJaMaHTaH-2-OHa HE OKa3blBAIOT CYIIECTBCHHOIO
BIIVMSIHUASL Ha KPOBOCHAOXeHHE Mo3ra, a coenuHenus (L,
Ir), B omyIM4ne OT MCXOAHBIX MPOLYKTOB CHHTE3a 3THX CO-
SIMUHCHUH S5-THIPOKCUaJaMaHTaH-2-0HA U HHUKOTHHOBOM
KHCJIOTHI, HE 007aJaroT IepeOpOBaCKyISIPHBIMH CBOMCT-
BaMHU.
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Puc. 2. Baoussaue coequnenuit la, 16 u S-rumpokcuamaman-
TaH-2-oHa Ha TAMK , -penenTopsl MO3ra KpbIC B YCIOBUSAX in Vilro:
1 —coenunenuit 10; 2 —coenunenuit la; 3 —ruapoxcuanaman-
Tan-2-oH; 4 — SR 95531. IC4, = 150 uM. Ilo ocu opauHar — cre-
eHb crienupHueckoro ces3pBanms nraszaa [CH]-SR 95531 8 % or
00IIIero CBsI3BIBAHMUS, MO0 OCH a0CIUCC — KOHIICHTPAIHS BEIICCTB,
MOJIB/JI.

Ceszasmmiicst [TH]-SR 95531 % ot 061iero cB3bIBaHus

|
—_
—_

Bausinue npou3BOAHBIX S-THAPOKCHATAMAHTAH-2-0HA
¢ SHTAPHOI KMCJI0TOI Ha MO3roBOEe KPOBOOOpaleHne
KPBbIC, NepeHecInX 100aJIbHYI0 MPEeXOASULyI0
HIEeMUI0

Wzyuenne BiauaHus siHTapHON KuChaOThl (100 Mr/kr
BHYTPUBEHHO) Ha KPOBOTOK B KOPE TOJIOBHOT'O MO3Ta KPbIC
MOKa3aJio, 4YTo cpa3y *Ke Moclie ee BBeCHU HaOIroaaeTcs
kparkoBpemenHoe (10 MUH) yBenMueHHE KpPOBOTOKA B
cpeaneM Ha 18 % (puc. 1), 3aTeM KpOBOTOK MOCTENEHHO
cHIKaeTca. Ha mepBbIX MUHYyTax Mociie BBEACHUS SHTap-
HOW KHCJIOTBI IMEET MECTO IMOBBIIICHUE YPOBHS apTepH-
aJIbHOTO JaBjeHus B cpeaueM Ha 11 %, k 10 munyte no-
ClIc BBEJICHWS TIperapara OTMEYAeTCs] BOCCTAHOBJIICHHUE
apTepHaIbHOTO JABICHHS, 3aTeM HAOIIOMAaeTCs TalbHeH-
1LIee ero MOHWXKEHHUE.

B nocrenyromux cepusx OINBITOB HCCIEIOBANIOCH
BIMSHHE HAa MO3IOBOM KpPOBOTOK HOBBIX HPOU3BOJHBIX
5-rupoKCHaaMaHTaHa-2-0Ha ¢ SIHTapHOM KHCIOTOM: MO-
Hod¢upa (16) u mmdupa (la).

Monoahup SHTApHOW KHUCIOTHI S-THAPOKCHAIaMaH-
TaH-2-oHa (I6) B 1o3e 100 MI/KT y HapKOTH3UPOBAHHBIX
KPBIC B YCIOBHSIX IMI00ATBHON MPEXOISIICH NIIEeMUN MO3-

XapaKkTepHCTHKH CHHTE3NPOBAHHBIX 3(PUPOB S-THAPOKCHATAMAH-
TaH-2-0Ha

CoenuneHue Bpyrro-dopmyna
la Ca4H300
16 C14H,505
Is CgH,4ClO,
Ir C,¢H,5CINO;
In C,¢H,7BINO;
le CisHy004
Dx CyoH240

ra yepe3 10 MUH 1OCiie BBEJIEHUS BBI3BIBAET YBEJINUYCHHE
JIOKaJIbHOTO KPOBOTOKA B Kope B cpenHeM Ha 25 %. Cocy-
Jopacupsonui 3QEGEKT 3TOro MPOU3BOIHOTO YCHUIIMBA-
eTcst co BpeMeHeM 1 K 80 MUHyTe TOCTUTAaeT MaKCUMyMa,
cocraBisist 59,3 %. YpoBeHb apTepUaIbHOIO JIaBJICHUS
IO BIMSHHUEM 10 B 3THX OMBITaX Cpa3y MOCIE BBEACHUS
CTaTUCTUYECKH 3HAYUMO IIOBBIIIAETCS B CpEJHEM Ha
16,5 %, uepes 10 mun — na 10,6 % u gepe3 30 Mmua — Ha
5,3 %, 3aTeM MOHMKAETCS 10 UCXOJHOIO YPOBHS U COXpa-
HSETCs IO KOHIIA 3KcrepuMenTa. Cienyer OTMETHTb, YTo
JUINTENIFHOE U MOCTENEHHO Pa3BHBAIOLIEECS YBEIUYCHHE
MO3TOBOTO KPOBOTOKa HE OOYCJIOBJIEHO T'MIIEPTEH3UBHON
peaxuueii Ha BBeJIeHHE IPOU3BOAHOIO aJlaMaHTaHa.

Wzydyenne octpoit TokcnyHOCTH 10 Ha KpbIcax mpH
BHYTPUBEHHOM BBEAEHUU IOKa3aso, uto LDs, coenune-
Hus coctasiser 740,0 (676,0 — 804,0) mr/kr.

Coenunenne la B n1o3e 100 MI/kr npu BHYTPHUBECHHOM
BBEJICHUU HAapPKOTU3HPOBAHHBIM KpbICAM B YCIOBUSIX IJIO-
0albHON TIPEXOJIAIIEH WIIEMUH MO3Ta TaKKe BBI3bIBACT
MEIJICHHO HapacTarolllee yBEeIUUYEHHE MO3IOBOTO KPOBO-
TOKa, KoTopoe Kk 70 munyTe coctaBisieT 47,6 %. YpoBeHb
apTepUaNbHOrO JaBJIEHUs MOJ BIUSHHUEM la B 3THX OmbI-
Tax 3HAYUMO He u3MeHsuics. Takum o0pa3om, COeTUHEHNE
la, Tak >xe xak u coeauHenue 10, okazpiBacT M30UpaTEIb-
HO€ COCYIOpacIIUpsIoNiee BIUSHUE HAa TOHYC COCYIOB
uIeMHu3upoBaHHOro Mosra. LDy, coenunenus la cocras-
nstet 210,0 (165,9 — 254,1) mr/kr.

Mexanu3m nepedpoBackyJ/sipHoro 3¢ ¢exra 3¢pupon
SIHTAPHOM KHCJIOTBI € S-THAPOKCHATAMAHTAH-2-0HOM

Hanee B pabote OBUT MMPOBEICH aHAN3 LEpeOPOBACKY-
JIIPHOTO MeXaHu3Ma Haubosee aKTUBHBIX COEIUHEHUNA —
MIPOU3BOJHBIX S-THPOKCHAZaMaHTaH-2-0OHa C SHTapHOU
kuciotoil. Ilockonbky T'AMK-epruueckue MexaHU3MbI
UTPalOT BAXKHYIO POJb B pealM3alidu LEepeOpoBacKysap-
HOTO MPOTHUBOMIIEMHUYECKOTO NEHCTBHA S-TUApPOKCHAAA-
MaHTaH-2-oHa [11, 12], MOXXHO OBLJIO IOMYCTUTH, YTO 3TU
MEXaHU3Mbl TaK)Ke MPUHUMAIOT ydacTHe B OOHapy»KeH-
HBIX P dekTax 16 u la.

Nzyueno Biusaue coenuuenus 10 (100 Mr/xr BHYyTpH-
BEHHO) Ha JIOKAJIbHBIH MO3IOBOM KpPOBOTOK KpBIC IIOCIIE
100aIbHON MPEXOIAIIeld HIIeMUA W Ha (OHE JeHCTBUS
omokaropa TAMK,-penentopoB oukykymmaa (0,5 Mr/Kr
BHYTPUBEHHO). OIBITHI MOKa3aJd, YTO B 3TUX YCJIOBHUIX
coeauHeHue [0 BbI3bIBa€T HE3HAUMTENHHOE M HENPOaOJI-
xurenbHoe (3,7 % na 30 MUH) yBeIHMUeHHE KPOBOTOKA B
KOpE MO3ra KphbIC, TOTIa KaK B KOHTPOJIBHBIX OMBITaX OHO
BBI3BIBACT JUIMTEJIBHOE YBEMYEHUE KPOBOTOKA B CPETHEM
Ha 53,9 %.

Nzydenne BaustHus coeqnHeHns [a Ha TOKAIBHBIN Kpo-
BOTOK B KOPE TOJIOBHOTO MO3Ta KpPbIC MOCiE T00aIbHOM
MpexoldIlell MIIeMUH M OUMKYKYJUIMHA I0Ka3ajlo, YTO B
9TUX yCJOBUAX la, B OTVIMYME OT KOHTPOJIBHBIX OIBITOB,
HE BBI3BIBAET YBEIMYEHHUS MO3TOBOrO KPOBOTOKA, T.€. IIe-
peOpoBacKyIsIpHbIN 3hGeKT coequHeHus Ha GoHe AencT-
BUs OMKYKYJUIMHA IIONHOCTBIO Onokupyercs. IlomydeH-
Hble JJaHHbIE YKa3bIBatoT Ha yuactue T AMK-epruueckoro
MEXaHU3Ma B pealn3alii nepeOpoBacKyILsIpHOro ¢ dek-
Ta  YKa3aHHBIX  IPOMU3BOAHBIX  S-THJIPOKCHaJaMaH-
TaH-2-0Ha.
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C uenpio nanbHeiero uzyuenust ponu FAMK-epru-
YECKUX MEXaHU3MOB B pealiu3aliu 1epeOpOBaCKYISPHO-
10 3 PeKTa MPOU3BOIHBIX SHTAPHON KUCIIOTHI C 5-THAPO-
KCHa/IaMaHTaH-2-OHOM METOAOM PaJHOJIMTaHIHOIO aHa-
nM3a in Vvitro W3y4deHo BIUsHHE coenuHeHuil la u 10 Ha
B3aumozeiicteue ¢ TAMK, -perientopamu MmeMOpaH Mo3ra
KPBIC C HCHONB30BAHUEM CIICIM()UIECKOTO CBSI3BIBAHUS
aurapga [PH]-SR 95531. B aHaJOrduHbIX YCIOBUSX HC-
CJIEJIOBAH TAKXKE U S-THIPOKCHaaMaHTaH-2-0H (puc. 2).

[IpoBeneHHbIE OMBITHI MOKA3aJM, YTO COEANHEHU [a n
10, a Taxke S-THAPOKCHAIaMaHTaH-2-OH HE BCTYIAIOT BO
B3aumozeiicteue ¢ TAMK, -peuentopamu Kopbl 00JIbIIO-
ro mo3ra. OiHako, He pacrojarasi JaHHbIMU 00 UJEHTHY-
Hoctu 'TAMK,-penienitopoB, pacloaoKeHHbIX B HEPBHOMI
TKaHU M COCyJaX MO3Ia, Mbl HE MOXET yTBEP)KIATh, YTO
LepeOpOBACKYIISPHBINA IPOTUBOUILIEMUYECKH 3P PeKT uc-
CJICZIOBAaHHBIX BEIECTB, BBHISBICHHBIM B OMBITAX in Vivo,
He 0OYyCJIOBJICH HEMOCPEJCTBEHHBIM WU ONOCPEI0BaH-
HBIM BO3JIEHCTBHEM Ha OJHOMMEHHBIC PELIENTOPHI Ieped-
PaNBHBIX COCYOB. MOXHO TakXe JOIMYyCTHUTh, YTO 0OHa-
pyxeHHbIi 3 (deKT B onbITax in vivo onocpenyercs oo
yepes JIpyrue perenTopHble CUCTEMBI, JTHO0 00YyCIOBICH
HETIOCPEICTBEHHBIM BIISIHHEM BEIIECTB HAa MEMOpaHBI
KJIETOK. {1 perieHust 3Toro Bompoca HEoOXOIUMEI J0-
MIOJTHUTEJIbHBIE UCCIIEIOBAHUSI.

Takum oOpa3oMm, coeauHeHue 16 oOmamaer Hambomee
BBIP2XKCHHOW 11epeOPOBACKYIIAPHON MPOTHBOUIIIEMHUYC-
CKOW aKTMBHOCTBIO U TPEBOCXOJUT M3YYCHHBIE HAMH HO-
BbIE MIPOM3BOJHBIC ajaMaHTaHa. BmecTte ¢ TeM coeauHe-
Hue [0, B OTIMUMe OT S-THOpOKCHalaMaHTaH-2-OHA U W3-
BECTHBIX 1IepeOpOBACKYIIPHBIX MpenapaToB (ITMKaMIJIOHA,
MEKCH/I0J1a, HUMOJIMITUHA, [IMHHAPWU3WHA U KABUHTOHA), HE

MOHIDKAET IepedpanbHoe nepdy3HoHHOE AaBICHHE, YTO
SIBIISIETCSI CYILIECTBEHHBIM MPEUMYILECTBOM H3YyYEHHOTO
COEIMHEHUS Mepe/]] BbIIIeHa3BaHHBIMU IIperapaTaMH.
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SYNTHESIS AND CEREBROVASCULAR ANTI-ISCHEMIC ACTIVITY OF NEW

5-HYDROXYADAMANTAN-2-ONE DERIVATIVES

E. V. Kurza, N. I. Avdyunina, T. S. Gan’shina, D. V. Maslennikov, A. |. Turilova, B. M. Pyatin,
L. N. Grushevskaya, N. M. Zaitseva, R. F. Bol'shakova, G. |. Kovalev, E. V. Vasil'eva, and R. S. Mirzoyan

V. V. Zakusov State Institute of Pharmacology, Russian Academy of Medical Sciences, Moscow, 125315 Russia

We have synthesized a series of new 5-hydroxyadamantan-2-one derivatives with heteroaromatic, aromatic, and aliphatic acids (nicotinic, succinic, pa-
ra-chlorophenoxyacetic, 3,4,5-trimoxybenzoic and anisic) and studied their pharmacological properties in order to find compounds exhibiting cerebrovascu-
lar anti-ischemic activity but not producing a hypotensive effect. The most pronounced action on cerebral circulation under conditions of brain ischemia was
observed for succinic acid esters of 5-hydroxyadamantan-2-one (diester la and mono ether Ib at 100 mg/kg i.v.). They did not lower the blood pressure level,
and the monoether was less toxic with LD, = 740.0 (676.0 — 804.0) mg/kg. Investigation of the cerebrovascular effect of succinic acid esters of 5-hydroxya-
damantan-2-one with bicuculline revealed the involvement of the GABA-ergic mechanism of action upon cerebral vessels. However, in vitro radioligand
analysis in rat brain membranes using the specific GABA , receptor ligand [*H]-SR 95531 did not show a competition of these esters for these binding sites.
Thus, succinic acid mono ester of 5-hydroxyadamantan-2-one has pronounced cerebrovascular anti-ischemic activity and does not produce a hypotensive ef-
fect. The latter circumstance distinguishes it from the well-known drugs currently used in neurology (picamylon, mexidol, nimodipine, cinnarizine and cavin-
ton).

Keywords: derivatives of 5-hydroxyadamantan-2-one; heteroaromatic acids; aromatic acids; aliphatic acids; cerebral circulation; brain ischemia; nicotinic
acid; succinic acid; bicuculline; GABA , receptors.
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