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CUHTE3 U BUONOIMMYECKAA AKTUBHOCTb
N-AUWUN-4-OEHWUN-1,2-3MOKCHU-2,3,3a,4,5,9b-TEKCATMOAPO-1H-
LMKNOMNEHTA[¢c]XWHONMUHOB

WHcTutyT TexHuydeckon xumum YpO PAH, Mepmb, Poccus

OxmucnenreM 3amenieHHbIX N-aruin-4-penun-3a,4,5,9b-rerparunpo-3 H-uukinonexnral c | XuHo-
JIMHOB TOJy4YEeHBI COOTBETCTBYIONME 1,2-3mokcuan! u 1,2-auonsl. M3ydena aHampreTudeckas,
AQHKCHOJIUTHYECKast, HEHPOTPOITHAS M LUTOTOKCUYECKass aKTHBHOCTbH 1,2-31IOKCHJIOB, a TaKKe
UX BIMSIHUE HA MCCIICA0BATEIILCKYIO U JIBUTATEIIbHYIO aKTUBHOCTb.

KurueBble ciioBa: XHUHOJIMH, pCaKIus HOBapOBa, OIIOKCHUbI, HeﬁpOTpOHHaH AKTUBHOCTbD.

KucnorHo-karanuzupyemasi KOHACHCAIMS SIIEKTPOHO-
oOoraimeHHbIX oneduHoB ¢ ocHoBanusamu ludda [1]
npeTeprieBacT B HACTOSAIIEE BpPEMsl BTOPOE POXKICHUE
[2, 3]. DTO cBsI3aHO C THOKOCTBHIO TAHHOTO METO/Ia, O3B0~
JISFOIIETO TOJTy4aTh B 1 cTajinio pazHooOpa3HO 3aMelIeH-
HBIC TETPAruAPOXHHOIUHBI. OObEeKTaMU BHUMAHHUS SIBJIS-
FOTCSL TIOJTyYaeMble 10 peaknuu [loBapoBa 3aMelleHHBIC
KapOOKCHITPOU3BOHBIC ITUKJIOTICHTA[C|XMHOIHMHOB, TPO-
SIBIISIIOIIME CBOMCTBA MHTMOMTOPOB TUPO3UMH(OChaTazbl
[4] u docdara3z ¢ nBoitHOI cnemmduyHoCTRIO [S]. Menee
W3yUYeHBI SMOKCH/IBI, XOTS B OJJHOM W3 IIaTeHTOB ObLT MPe/Io-
xeH 4-enmn-8-tpudropmerun-1,2-snoxen-2,3,3a,4,5,9b-
rekcarujpo- 1 H-nuksionenTalc|XMHOIMH B Ka4ECTBE CPe/-
CTBa JIJIsl TEpaIUK aHTUOTeHEe3a, aTepOCKIIepO3a, apTPUTa,
BOCTIAJTUTEIILHBIX 3a00JICBaHNH, OTTOPKEHUS TPAHCILIaH-
TaHTOB, & TAKXKe JUIA JICYCHUS U MPO(YHUIAKTHKH OHKOJIO-
ruvecKux 3abojeBanuii [6]. M3BecTHa BBICOKass OMOJIOTH-
YyecKasi aKTHBHOCTD JIPYTHX CHHTETHYCCKHUX M MIPUPOTHBIX
3MOKCUA0B [7].

Panee Obia m3yueHa peakuust o30HOIM3a N-arui-4-
(benun-3a,4,5,9b-rerparnapo-3 H-1UKIONEHTA[ ¢ | XUHOJH-
HOB [8]. [Ipomomkast HalM UCCISIOBAHUS B ATOW O0JIACTH,
B Hacrosinield paboTe MBI paccMarpvBaeM IOJydYeHHE Ha
OCHOBC MHKJIOINCHTA[c]xuHONMMHA  1,2-3MIOKCHIOB |
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R'R*=H; R*=CH;
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1,2-11070B, 3aMEIISHHBIX B XMHOJIUMHOBOM KoJibIle 1 WK
2 aromamu (ropa, ¥ TIPUBOIUM HEKOTOPHIC JAaHHBIC TIO
OHOJIOTHYECKON aKTUBHOCTH 1,2-3ITOKCHOB.

Jlist mosrydeHus MCXOAHBIX LMKIIONEHTA[C|XUHOINHOB
MBI UCHOJIB30BAIM peakuuio [ToBapoBa i1s LUKIIONEHTA-
mueHa [9]. AmnmpoBanue 3aMmenieHHbx 3a,4,5,9b-rerpa-
ruipo-3 H-IMKJIONEHTa[C]XUHOJIMHOB ~ YKCYCHBIM WX
TpU(TOPYKCYCHBIM aHTHIPUIAMH B TOIYOJIC B TIPHCYTCT-
BUU KaTaJUTUYECKOTO KOIW4ecTBa 4-IUMETHIIAMHHOIIH-
pumnHa (JIMAII) mportekaer miagko ¢ oOpa3oBaHHEM
N-anunbHbIX Npou3BoaHBIX (la — 1), mocnemyronme okuc-
JUTETbHBIE MPEBPALIEHUS KOTOPBIX MPHUBOAAT K AMOKCH-
nam (Ila — 1) u quonam (I1la — ).

Onokcuasl (Ila — 1) ObUTH MOTYYEHBI ¢ XOPOILIUMH BbI-
xomamu (50 — 80 %) oKuCIeHHEM alMIbHBIX TPOHU3BOJ-
HeIX (la—T) Mm-xmopHanOen3oiHoi kucioroi (XHBK).
XOTs1 U3BECTHBI PUMEPHI SIHAHTHOCEIEKTUBHOTO ATIOKCH-
JMpOBaHUs IOA0OHBIX cucteM [10], B HaleM cirydae cTe-
peoxumus 3nokcuoB (Ila —r) He u3yuanace.

Oxucnenue coenuHenuid la —r nepmaHraHaroM Kauaus
¢ enbto nonydenus auonios (I1la —r) He ynanocsk. Juoisr
(Ilfa—r) ObUIM mMOJNyuyeHBl C MaJlbIMH BBIXOJAMHU
(10 — 22 %) snokcuaupoBanueMm coequuenuit (la—r) me-
POKCHIOM BOZIOPOJa B MypaBbUHOM KHCJIOTE € MOCIIEIYIO-
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LM PACKPbITHEM OKCHPAHOBOTO KOJIbLIA IO M3BECTHOU
metoauke [11]. B MK-cnektpax coenunenuii (I1IB, r) Ha-
OnroaeTcss MHTEHCUBHAS 1OJI0Ca KapOOHUIIBHON TPYTIITBI
1696 — 1732 em~!; y coenuuenmii (Illa — r) npucyrcTByer
HIMPOKask MOJIOCa MOMIONICHUS! THAPOKCHIIBHBIX TPYMI B
ob6mactu 3250 — 3370 cm~ L. TTporonsr HC(1) u HC(2) B
SIMP 'H cnekrpax smokcuaoB (Ila —r) mposiBisiioTcst B
BUJIC MYJIBTHITIETOB 1pu O 3,32 — 3,45 m. 1.

XapaKkTepUCTUKH  CHUHTE3UPOBAHHBIX  COEAMHEHHH
npencrasieHsl B tabdn. 1, ux SIMP 'H coekrpsl — B
Tabn. 2, naunsie MK 1 Mmacc-criektpoB — B Ta0I. 3.

W3y4anu ocTpyr0 TOKCHYHOCTb, AHAIBI€THYECKYIO aK-
TUBHOCTb, BIMSHUE Ha TIOBEJCHUE >KUBOTHBIX, a TaKkKe
[IUTOTOKCHYECKYI0 aKTHBHOCTH MOJIYYECHHBIX ASTIOKCHIIOB
(II6 — ). IIpencraBnsno MHTEpEC BBIACHUTH, KaK BIHMICT
Ha OMOJIOTHYECKYIO aKTUBHOCTb BBe/ICHUE | Miin 2 aTOMOB
(TOpa B XMHOIMHOBOE KOJIBIIO.

3KC}’lepl/lM€HmaJZbHaﬂ Xumudeckast 4acniv

DJIeMEHTHBIN aHaNMnW3 TpoBeleH Ha mpudope Leco
CHNS-932. JlanHbIe I€MEHTHOTO aHAJN3a COOTBETCTRY-
10T BBIYMCIIEHHBIM 3HauyeHUAM. UMCTOTY M MHAMBUIYab-
HOCTb COEJUHEHUH IOATBEPXKAAIM XpOMaToMacc-CleK-
TpoMeTpuueckun Ha mpubope “Agilent Technologies
5975B” (3Y, 70 3B), noacoeIMHEHHOM K XpoMatorpady
“Agilent Technologies 6890N”, TeMmiepaTypa UCapuTes
290 °C. Ha stom e mpubope HOoIy4eHbl Macc-CIEeKTPh
coenuHenuil I —III. Temneparypsl miaBiIeHus onpenese-
el Ha npubope IITII u ne ucnpasnensl. UK-cnekrps
cuaTel Ha Dypre-cnexrpomerpe IFS 66ps “Bruker” (I'ep-
MaHUs) B CYCIEH3WM Ba3eJIMHOBOro Macia. CHekTpbl
SIMP 'H u BC zanmcansr 8 CDCl; Ha mpuGope Varian
Mercury Plus 300 nmpu 300 MI'q u ipu 75 MI'i cooTBeT-
crBerHo. Jlis 3ammcu SIMP 'H criekTpoB MCIoOnb30Bau
BHyTpeHHull crangapt — I'MJIC; npu 3anucu cnekTpos
SIMP 13C BHYTpeHHHM CTaHAApPTOM CIyXWI PacTBOpPH-
Tenb. KoHTponb 3a mpoTeKkaHneM peakiiuii MPOBOANIN Me-
TOZIOM TOHKOCJTOHHOM XpomaTtorpadmu Ha IUIACTHHKAX
“CopO¢un”, BeTUIUHBI R ONPEeIsUId B CHCTEME IIETPO-
neiinslii 23¢gup (40 — 70 °C) — stunanerar (1:1), mposiBs-
10 % pactBopoM GochopHOMOTUOACHOBON KUCIIOTHI B
3TaHOJIE C MPOTPEBOM TuIacTUHOK 10 120 °C.

Coenunenus (la, 0) ommcansl B pabote [8], Tam ke
MIPUBOIATCS TaHHBIE 00 UX CTPYKTYpPE U CTEPEOXUMHUU.

N-Tpudropaunerni-4-pennn-8-¢prop-3a,4,5,9b-ret-
paruapo-3H-uuxjaonentalc]xunonun (IB). O6mas me-
TOJMKA TIOJYYCHHUs almibHBIX Tpom3BoaHbIX (IB, r). K
pactBopy 0,2 T (0,75 mmons) 4-dennn-8-¢pTop-3a,4,5,9b-
TeTparuapo-3H-nmkionenra[c|xuronuHa (T. L. 144 —
146 °C, nmomyyaroT 1o MeToxy [9]), B 10 M1 aGCcomoTHOTO
tonyoia npubasisiror 0,31 Mt (1,50 Mmosb) TpudTopyk-
cycuoro anrugpuaa u 10 mr (14 moms %) AMAIIL. Peaxk-
LIMOHHYIO CMECh KUIATAT 3 — 4 4 10 MICYE3HOBEHUSI UCXO/1-
HoTO coenuHenus (KoHTpoustb 1o TCX), BeutrBany B 30 mit
XOJIOJHOM BOJIbI, SKCTPArUpyIOT XJIOPUCTHIM METHIIEHOM
(30 mu), mpomeiBaroT 5 % HCI (3 x 15 M), 3aTeM HachI-
1ieHHbIM BoAHBIM pactBopoM NaHCO; (15 mu). Opranu-
YECKHUIl CJIOH ynmapuBaroT B BaKyyMe, OCTAaTOK XpOMaro-
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rpadupyroT Ha KOJIOHKE C CHUIIMKareneM (rekcaH — 3THII-
arerar, 19:1) U KPUCTAIUIM3YIOT U3 TIETPOJICHHOTO dpupa.
R; 0,65 (metponetinsrit adpup (40 — 70 °C) — sTmnanerar,
1:1). Beixox 0,23 1 (85 %), T. . 136 — 138 °C. Cnektp
SIMP 3C, 8, m. m.: 35,70, 40,04, 45,31, 45,57, 58,76,
76,57, 77,00, 77,42, 113,34, 113,60, 113,65, 113,91,
114,75, 127,98, 128,12, 130,15, 133,07, 135,63.
7,8-1u¢rop-N-Tpudpropaneruni-4-penni-3a,4,5,95h-
Terparnapo-3H-nuxinonenralc]xunonun (Ir). IToxyua-
T 1o obmei meroauke 3 0,2 T (0,70 Mmmois) 7,8-1m-
¢drop-4-dbennn-3a,4,5,9b-rerparuapo-3 H-uuknonenral cl-
xuHOoNMMHA (T. . 90 — 93 °C, monyyarotr o meroxay [9]),
0,29 ma (1,40 MMOJIB) TPUGDTOPYKCYCHOTO aHTHAPUAA U
10 mr (14 monb %) AMAIIL. Brixon 0,20 r (78 %), T. L
118 — 120 °C. R; 0,62.
N-Aunerni-4-penni-1,2-3nokcu-2,3,3a,4,5,9h-rexca-
ruapo-1H-uukiaonenta[c]xunoaun (Ila). O6mas mero-
muka noxydeHus smokcuaoB (Ila —r). K oxmaxkaernomy
1o 0°C pactBopy 0,5t (1,72 mmons) coenuHenus la B
10 Mu1 qUXJIOpMETaHa MPH MEPEMEIINBAHUH TPHOABIISIOT
[0 KarjisiM OXJIaXJeHHbI pactBop 1,21 (6,91 MMoinb)
XHBK B 10 Mn guxiopmerana. CMech NepeMELINBAIOT
rmpu 10 °C 1 94 1 6 4 Ipy KOMHATHON TEMITeparype /10 Uc-
YEe3HOBEHUS UCXOIHOTO coequHeHus (KoHTpoib no TCX).
Hns pasnoxkeHuss W30BITKA HATKUCIOTH PEAKIHOHHYIO
cmech npombiBatoT 10 % pactBopom Na,SO; (3 x 20 mi)
u 5% pacrBopom Na,CO;. Ilocne BbICymMBaHUS Hal
Cynb(paToM HATpHs M OTTOHKH PACTBOPUTEIS MOTYYalOT
HEOYMIIICHHBIH AIOKCH]I, KOTOPBINA XpoMarorpadupyroT Ha
KOJIOHKE C CHJIMKAarelieM, SIIONpPYsS CMECBHIO PacTBOpPHUTE-
neit »-rexcan — stunanerar (1:1) ¢ ganpHelimei nepekpu-
crajuM3auuedl u3 sranona. Ry 0,42. Ilomywaror 0,41r
(80 %) coenunenus (I1a), T. 1. 53 — 55 °C.
N-Tpudropanerni-4-penu-1,2-snoxeun-2,3,3a,4,5,9b-
rexcaruapo-1H-uukiaonenra[c|xunoaun (116). Ilomy-
yatoT no obmedt metoauke u3 0,5 r (1,40 mmons) coemu-
Henust 16 u 1,0 T (5,8 mmonb) XHBK B 10 Mmn nuxnopme-
taHa. R;0,57. Boixon 0,39 r (76 %), . u1. 158 — 160 °C.
N-Tpudropanerni-4-pennn-8-prop-1,2-3mokcu-
2,3,3a,4,5,9b-rexcaruapo-1H-nnkjioneHTa|c| XuHoJIuH
(IIB). [Momy4aror anamornyno u3 0,5 v (1,30 mmons) co-

Tabnuma 1
BbIX0bI M XapaKTEPHCTHKH CHHTE3UPOBAHHBIX COeTHHEHHU I

CoenuHeHne Beixon, % T. 1., °C BpyTro-popmyna
Ia 82 127 -129 CyoHgNO
16 82 74 -176 CyoH sF;NO
Is 85 136 — 138 CyoH,sF4NO
Ir 78 118-120 CyoH 4FsNO
ITa 80 53-55 C,0H gNO,
116 76 158 — 160 CyoH ¢F3NO,
1Is 78 152 -154 CyoH5F4NO,
IIr 50 169 — 171 C,oH 4FsNO,
IIIa 10 65 -67 CyoH, NO;
1116 10 128 - 130 CyoH sF3NO;
118 20 70 -72 C,yoH7F4NO;
IIr 22 58 — 60 CyoH 4FsNO;
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enunenus I8 u 0,95 r (5,5 mmons) XHBK. R; 0,61. Brixox
0,40 r (78 %), T. 1. 152 — 154 °C.
7,8-Iu¢rop-N-Tpudropanernn-4-penn-1,2-3nox-
cu-2,3,3a,4,5,9b-rexcarnapo-1 H-uukJjaonenralc]xuno-
aun (IIr). TTomyuen anamormuno m3 0,5 r (1,30 Mmonb)
coequnenus Ir u 0,9 r (5,2 mmonb) XHBK. R, 0,67. Bol-
xo1 0,26 T (50 %), T. 1. 169 — 171 °C.
N-Aneruni-1,2-nuruapoxcn-4-pennn-2,3,3a,4,5,95-
rexcaruapo-1H-uukionenrta|c|xunomun (I11a). Obmas
Metonuka cuHTe3a auonos (Illa—r) [11]. K nomyvenHon
npu 0 °C cmecu 3,2 Mn 97 % MypaBbHHOH KHUCIIOTHI U
0,56 Mt 30 % mepokcuma BoAOpoaa IPHOABISIOT TIPH TIe-
pemewmuBanuu 0,38 r (1,3 mmonb) coenunenus la. Cmechb
BbIepkuBatoT 1 4 npu 40 °C (oxmaxaeHue abaoM) u 14 4
[pY KOMHATHOM TeMmeparype A0 UCUE3HOBEHHUS UCXOIHO-
ro coenuHenus (koHTpousib 10 TCX). MypaBbUHYIO KUCITO-
Ty OTTOHSIIOT Ha POTOPHOM wHcmaputene. OXJaxIeHHBIR
J0 0 °C Bs3KUM OCTATOK AMOJIA U €r0 MYPaBbUHOKHUCIIOTO
a¢upa MEUICHHO CMENIMBAIOT C OXJaxaeHHbIM 110 0 °C
pactBopom 3 1T NaOH B 6 Mt H,O (Tmaponu3 gacTHIHO
00pa3oBaBIIEroCs B PE3yJIBTaTe PEaKIMH MYpPaBBHHOKHC-
Joro adupa auona, temreparypa cmecu He Bbite 40 °C).
[oxy4uennyro cMmech Hachimarot cyxuM NaCl u sxerparu-
pytoT TeribM stuianeratoM (3 x 20 mir). O0beIMHEHHBIE
opranudeckue (asbl MPOMBIBAIOT HACBHIIIEHHBIM PacTBO-
pom NaCl u BBICYmHBaIOT Haja cyab(aroMm Hatpus. He-

JMaunbie IMP 'H CIEKTPOB CHHTE3HPOBAHHBIX COCAMHEHUH

OYMIIEHHBII TUOJ XpoMarorpagupyroT Ha KOJIOHKE, III0HU-
pys cMmechio TekcaH — atwanetar (1:1), kpuctammmsyoT
u3 cMecH meTpoieHHsii a¢up — stmnanerar (19:1). Ry
0,14. Tomyuaror 0,042 1 (10 %) coemuuenus Illa, T. T
65 —67 °C. Cuexrp SIMP 3C (8, CDCl;, M. 1.): 29,92,
38,34, 39,24, 56,63, 57,52, 57,86, 76,57, 77,00, 77,42,
114,96, 115,23, 115,79, 116,03, 127,52, 128,01, 128,27,
128,60, 137,57.

1,2-Iuruapoxcu-N-Tpudropanerui-4-penn-
2,3,3a,4,5,9b-rexcaruapo-1H-nukJjioneHTalc| XuHoJIuH
(I116). Ananoruuno u3 0,46 r (1,3 mmonb) coeaunenus 16
moryamn 0,051 (10 %) coemmuenms 1116, T 1L
128 — 130 °C. R 0,14.

1,2-Auruapoxceu-N-tpudropauerni-4-penni-8-grop-
2,3,3a,4,5,9b-rexcaruapo-1H-nukjioneHTa|c|XuHoJIuH
(IlIB). Tlomywaror 1o oOmel wmeroguke u3 0,47 r
(1,3 mmonb) coenunenus I, Beixon 0,10 T (20 %), T. .
70 —72 °C. R;0,25.

7,8-1u¢rop-N-rpudropanerni-4-penni-2,3,3a,4,5,9h-
rexcaruapo-1,2-ruapoxcu-1 H-mukiaonenralc|xuno-
Jun (IIIr). [Monywatot ananornano u3 0,50 r (1,3 Mmmonnb)
coequaenus It Beixox 0,11 T (22 %), 1. 1. 58 — 60 °C.
R;0,18.

TaGnuma 2

C"iiyé“e' HC(1), HC(2) H,C(3) 1, Tu H, C(3)J, I'y HC(3a) HC(4) HC(9b) J, T H,pou lﬂing P;em
Is 5,49 M HC(1) 2,09 m 2,60 m 3,62 m 6,08 Mm 4,10 1 6,79 m (4H) 7,03 - 7,17 m -
5,78 M HC(2) J=38,7Tn (4H)
Ir 550 MHC(1) 2,14m 2,68 m 3,60 m 6,02 m 4,08 17 6,81 M (2H), 6,88 M (1H), -
5,74 m HC(2) 8,7 ' 7,07 m (2H), 7,14 - 7,25 m
(2H)
Ma 332-337wm 086111 1,47 11 ERIRY 6,06 17 40517 6,92 11 (2H, 2,6-H, 3 8,4; 2,14 ¢ (3H,
(2H) J, 14,4, J, 144, ], 10,5 ' 24T 1.8 I'm), 7,14 m (3H, CH;CO)
1, 10,8; 72Tn 4-H+2H,,,), 7.27 M 3H,
J3 12T 3",5'-H + Hp,y,), 7,40 1 (1H,
HC(6),J 6,9 ')
16 3,41-3,45m 0,97 oo 1,60 mn 3,20 m 596 nJ 408 1] 6,80 m (2H), 7,16 m (3H), -
(2H) J, 14,1, ), J, 14,1, 10,5 ' 27T 7,29 — 7,40 m 3H), 7,47 m
10,2,J3 1,5Tu ), 7,5 'y (1H, HC(6))
e 339-342m 1,00 mua 1,63 11 322 m 59517 4,00 17 6,80 M (2H, HC(6), HC(9)), -
(2H) J,14,4,1,9,9, ], 14,4, 10,8 I'ny 24T 7,04 m (1H), 7,16 — 7,30 m
J;12Tn 1,7,5Tn (5H)
IIr  3,37-343m 1,051 1,67 1 322 M 5,80 17 39517 6,80 M (2H, HC(7), HC(9)), -
(2H) J,14,4,1,9.6, 1, 14,4, 10,2 Ty 2,7Tu 7,20 - 7,33 m (5H)
J31,5T J, 7.8 '
Mla 3,30 MHCQ) 1,13m 1,93 M 3,12 m 5,80 M 4,10 m 6,73 M (2H), 6,90 M (1H), 2,18 ¢ (3H,
3,95 M HC(1) 7,07-7.27m (5H), 7.86 M  CH,CO), 6,09
(1H) yurc (2H,
OH)
6 321 mMHC2) 1,50 M 1,74 m 2,81 m 595 M 428 17 6,66 T (1H, HC(9), ] 7,8 '), 2,80 m (1H,
3,81 m HC(1) 42T 6,94 1 (1H, J 7,5 Tn), OH), 3,97
7,01 - 7,36 m (7H) yi.c (1H OH)
e 330MHCQ2) 1,17m 2,00 M 3,16 m 6,05 M 4,10 m 6,69 M (2H), 6,94 M (2H), 3,90 ymr.c
4,05 M HC(1) 711-725mM(3H), 7,62 (2H, OH)
(1H)
[Ir  329MHCQ2) 1,19um 1,58 M 3,12 m 5,65 M 4,07 m 6,71 1 (1H, HC(9), J 7,2 Tm), 2,65 yur.c
3,85 M HC(1) 7,16 - 7,36 m (5H), 7,80 M (1H, OH),
(1H) 4,05 yir.c
(1H, OH)
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3KCl’l€pl/lM€HmaJleCl}l qbapmaszozultecm;l uacmo

DKCIEpUMEHTBI MPOBOIMIIM Ha OECIOPOIHBIX OEbIX
MBIIIax-camIax maccoil 22 —24 r (B kKax1Ioil rpymme 1o
6 — 8 KUBOTHBIX). AHAIIBIETHYECKYIO aKTUBHOCTH OIIpe-
JICJISITA METO/IOM “‘Topstdaeit miactuaku” [ 12].

BinsiHue coennHeHnit Ha IBUTATEIbHYIO M UCCIIE0BA-
TEJIbCKYH0 aKTUBHOCTb U3y4dajl B TECTE “OTKpbITOE I01e”
[13].

[lo xomm4ecTBy MEpPECEUCHHBIX MBIIBI0 B TCUCHUE
2 MUH KBaJIpaToOB CYIMIH O BIUSHHU COCTMHCHHUN HA JIBH-
raresIbHyI0 aKTUBHOCTb, 110 KOJMYECTBY OOCIIE€IOBAaHHBIX
3a 2 MUH OTBEPCTHI CyAMJIM O BIMSHUU Ha HCCIIEAOBa-
TEJIbCKYIO aKTUBHOCTb.

AHKCHOJIUTHYCCKYIO aKTUBHOCTH UCCIICIOBAIIN B TECTE
“NPUNIOAHATBIA KpecTooOpasHblii nabupuat” [15]. O
BIMSTHUM COCTMHEHHUH Ha TPEBOTY CYAMIIM IT0 BPEMEHH Ha-
XOXKIICHHSI MBIIIN B OTKPBITHIX pyKaBaX JIAOWPHWHTA B Te-
YEeHHE 2 MUH OIIbITA.

Coenunenus 116 — r BBoguiau B 103e 50 MI/KT BHYTpH-
OPIOIINHHO B (DPU3HOJIOTHYECKOM PacTBOpe ¢ A00aBICHHU-
em TBHH-80. DddexTs! peructpuposaiu uepes 1 1 mociue
BBeJICHUS coennHeHud. Boioop m03b1 50 Mr/kr oOycios-
JICH BO3MOXKHOCTBIO CPaBHEHUS (hapMaKOJIOTHUCCKOH aK-
TUBHOCTH C paHee U3yYCHHBIMU aHAJIOTaMH JaHHOTO Psjia
coenuHenuit [14].

[Ipenmapar cpaBHEHHsS aHAIBIHH H3ydalld B JI03€
93 mr/kr, coorBercTBytomeil ero EJl, Ha ncrnonb3yemoit
MoJeNu “ropsde miuactuHky [16], npenapar cpaBHEHUs
JIuasernaM — B J103€ 5 MI/KI, IPU KOTOPOH MakCUMaJbHO
MIPOSIBJIACTCS BIMSIHUE HA TIOBEACHYECKHE pedIeKkchl Mbl-
meii [17].

Craructiueckyro 00pabOTKy MaHHBIX MPOBOIMIHN IO
kputepuio CThrofieHTa. DPQPEKT CUUTAIHM JIOCTOBEPHBIM
mpu p < 0,05 [18].

OCTpyl0 TOKCHYHOCTH COEJUHEHHUI OIpeneNsii Ha
OecropofHbIX OesbIX MbIIax o000ero moia Maccoi
22 —-24r mno oskcnpecc-meronuke B. b. IIpo3opoBckoro
[19] mpu BHYTpHUOPIOIIMHHOM CIOCOOE BBEJCHUS B 103aX
500 u 1000 Mr/kr.

UccnenoBanue LMUTOTOKCUYHOCTH coequuenuil 110 —r
MIPOBOJIMIIA HA KYJBTYpPE KICTOK padIOMUOCAPKOMBI YeIIo-
Beka (RD TE32). KieTtkn KynbTHUBHPOBAIN B TIOJTHOW TTH-
TarenabHol cpene, copeprkanieid DMEM u 10 % FCS ¢ no-

Jlannbie UK-cniekTpoB 1 Macc-ciekTpoB coenunenuii I — 111

6asnerueM 0,3 % mryTamuHa B 96-TyHOYHOM IJIAHIIETE.
Coenunenus pactBopsian B JJMCO u BHOCWIM B JIYHKH
[UIAHIIETa B HECKOJIbKUX KOHILIEHTPAIMAX; KOHEUYHAs! KOH-
nentpaust JIMCO B nyHke mnanmiera coctasisiia 0,1 %.
BbpKMBaEMOCTh  KJIETOK — OIEHMBAJIACh C  ITOMOIIBIO
MTT-tecta uepe3 72 u uakyOanuu. B xauecTBe Konmue-
CTBEHHOTO KpPUTEPHUS HUTOTOKCHYHOCTH TECTHPYEMBIX
npenaparoB ucnons3oBaH uHuexc ICy,, orpaxkarommit
KOHIICHTPAIIMIO TECTHUPYEMBIX COCTUHECHUH, BBI3BIBAIO-
nryto rudens 50 % xmetok. 3a 100 % npuHUMAaIM BBLDKH-
BaeMOCTh KJIETOK, HHKyOUPOBAHHBIX B COOTBETCTBYIOIINX
MUTaTeNBHBIX cpenax ¢ qodasnenuem 0,1 % JIMCO (koH-
TpoJb). Bce sKcmepuMeHThl ObLIM BBITIOJIHEHBI B 3 TI0-
BTOPHOCTSIX.

[Ipu onpenencHUN OCTPON TOKCUYHOCTH HE 3apHKCH-
poBaHa THOENb >KMBOTHBIX TPU BBEIACHWUU COCAMHCHHM
116 — r B mo3ax 500 u 1000 mr/kr.

Coenunenus 110 — 1, B OTIIMYKE OT aHAJIbIMHA, HE 00JIa-
JIAIOT TIEHTPATbHON aHAIIBIEeTHYECKOW aKTUBHOCTBIO U HE
BIUSIIOT HA WCCIIEJIOBATEIIBCKOE TOBEJCHUE (KOIMYECTBO
WCCIICIOBAHHBIX OTBEPCTUI) MBIIICH.

s Bcex coequHeHn MPUMEPHO B OIMHAKOBOM CTEIe-
HU XapaKTepPHO YTHETAOIIee BIUSHUE HA JBUTATEIHHYIO
AKTUBHOCTh (YMEHBIIAIOT KOJUYECTBO IEPECEUCHHBIX
KBaJpaToB) (Tabm. 4).

Coemunenus 1IB u IIr, coneprkaue cOOTBETCTBEHHO |
u 2 atoma propa B apOMaTHYECKOM OCTAaTKE, OKA3bIBAIOT
BBIPKCHHBIN aHKCHOIUTHUCCKUH »(dekT, yBeandauBas
BpEeMsI HAXOXKJICHHUS B OTKPBITHIX pyKaBax JaOWpHUHTA, OJ1-
HAKO JAQHHBIA 3(PEKT MOXKET OBITh OOBSICHUM OOLIHM yT-
HETEHUEM JIOKOMOIIMM MBIIICH T0J] BIMSHHEM 3THX CO-
€IMHEHNH.

[Ipu uccnepoBanuu UTOTOKCHYHOCTH 3HaueHue 1C,
mast coeauuenus 116 cocrasmser 163,46 £ 17,75 MM,
mig IIB — 107,85+12,12MkM wu mma IIr —
116,93 + 2,88 MmxM). ConitacHo [20] coeMHEHHST HOBOTO
KJIacCa CYMTAIOTCS UTOTOKCHYECKH AKTHBHBIMHU TPH Be-
mmunHax 1Cy, < 10-4 M. Ha OCHOBAaHHMM ATOrO CHEIAHO
3aKJIIOYEHHE O HEAKTUBHOCTH COCIUHECHHWN Ha JIaHHOU
KJICTOYHOW JTHHUH.

B menom cuHTe3upoBanHble N-anui-4-¢peHun-1,2-
anokcu-2,3,3a,4,5,9b-rexcarunpo- 1 H-iuksonenTal ¢ |xu-
Homuusl (Ila — 1) mpeacTaBnsiOTCS HAM MaJIONIEPCIIEKTHB-

Tab6numa 3

1 TTux MoneKynspHOro HoHa,

Coegunenue UK-cnekrp, cm M (m/z)
Is 1696, 1613, 1340, 1289, 1262,1235, 1196, 1138, 1072, 1002 977, 945 361
Ir 1701, 1608, 1509, 1495, 1348, 1310, 1277, 1248, 1209, 1180, 1132, 1050, 884 379
Ila 1696, 1595, 1573, 1306, 1262, 1138, 1074, 917, 896 305
116 1692, 1586, 1495, 1279, 1231, 1191, 1147, 1030, 944, 842, 825 359
1Is 1732, 1692, 1500 1227, 1204, 1186, 1150, 1109 377
IIr 1703, 1613, 1518, 1496, 1339, 1229, 1207, 1178, 1140, 1032, 1140, 1032, 884, 845 395
Ila 3251, 1729, 1612, 1577, 1495, 1324 1259, 1193, 1178, 1079, 977 323
1116 3337, 1692, 1604, 1496, 1217, 1202, 1142, 1054, 757 377
1118 3367, 1720, 1656, 1603, 1581, 1491, 1340, 1316, 1289, 1269, 1077, 1043, 956 395
IIr 3361, 1696, 1612, 1515, 1496, 1218, 1180, 1143, 1043, 1030, 891, 853 413
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Heiiporponnas aktuBHocTs 116 — 1

Tabnuma 4

BpeMﬂ HaCTYIIJICHUS
oboponuTtensHoro peduekxca, ¢

Konnuectso

Bpewms naxoxeHus

Coepmmenme HepeceyeHHbIX HCCIIeI0BAHHBIX ® OTEE;:HX pykasax

HCXOHOE yepes | 1 KBaJIpaToB OTBEPCTHI prTa, ¢

116 12,58 + 0,61 15,08 +2,16 23,67 + 8,79* 15,17 + 4,48 14,00 + 4,52

s 12,25 + 0,86 11,50 + 1,40 18,33 + 4,16* 15,33 +2,59 44,00 + 6,47

IIr 9,92 +1,13 11,58 + 0,57 21,50 + 6,97* 19,00 + 4,73 63,83 +16,30*

Amnanbrus, 93 mr/xr 11,40 + 1,29 19,80 + 0,79%*

Juaszemam, 5 Mr/kr 23,90 +3,75* 10,10 + 1,20 * 85,20 + 12,14*

KonTpons 11,58 + 0,71 14,00 + 1,37 47,17+ 5,19 22,50 + 3,20 22,67 + 4,88

* p <0,05 110 OTHOIICHUIO K KOHTPOJIIO.

HBIMU B IUIaHE MOMCKAa HOBBIX OMOJIOTMYECKH aKTHBHBIX
COE/IMHEHUM.

Pabora BeimonHena npu (GUHAHCOBON MOJIEPIKKE MIPO-
rpammbl [pesuanyma PAH Ne 22.

ABTOpPBI BIpakaroT OmaromapHocts Kapmanosy B. U.
3a peructpaunto UK-cnekrpos; Maiioposoit O. A. — 3a
samuchk SIMP 'H u 3C-cniekrpos; T'opOyHOBY A. A. — 3a
XpOMaTroMacc-CeKTPOMETPUUIECKHE HccieoBanus; baii-
raueBoil E. B. — 3a BbINoiHEHNE 3JIEMEHTHOTO aHalln3a
CHUHTC3MPOBAHHBIX COGHHHCHHﬁ.
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IMoctynuna 19.03.10

Ap.,

SYNTHESIS AND BIOLOGICAL ACTIVITY OF N-ACYL-4-PHENYL-1,2-EPOXY-
2,3,3a,4,5,9b-HEXAHYDRO-1H-CYCLOPENTA[c]QUINOLINES

G. F. Krainova, Yu. B. Vikharey, L. V. Anikina, and V. A. Glushkov

Institute of Technical Chemistry, Ural Branch, Russian Academy of Sciences, Perm, 614013, Russia

Oxidation of substituted N-acyl-4-phenyl-3a,4,5,9b-tetrahydro-3 H-cyclopenta[c]quinolines led to the corresponding 1,2-epoxides and 1,2-diols. The synthe-
sized 1,2-epoxides were characterized with respect to the acute toxicity, cytotoxicity, analgesic activity, and influence on the locomotion and exploration in

open-field test.

Key words: Quinolines, Povarov reaction, epoxides, neurotropic activity
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