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OcyIiecTBieH CHHTE3 HOBBIX IPOM3BOAHBIX nupaHo[4”,3":4" 5 lnupuno[3’,2":4,5]tue-
HO[3,2-d|MUpUMHUIUHOB HA OCHOBE 3-XJIOPIPOU3BOIHBIX MHUPAHO[3, 4-C|MUPUIMHOB U MHUpa-
Ho[4",3":4",5" lmupuno[3',2":4,5]dypo[3,2-d|nupUMUIMHOB HAa OCHOBE paHEe IOJYYCHHBIX
8-X10pnpou3BOAHBIX. VccnenoBanne OHOIOrHYeCKOi aKTHBHOCTH CHHTE3MPOBAHHBIX COEIH-
HEHUH [10Ka3aJ10, YTO HEKOTOPBIE U3 HUX NPOSABIIAIOT HEMPOTPOIIHbIE CBOMCTBA.

KumroueBble cioBa: mupaHo[3,4-cluupuaussl, THeHO[3,2-d|mupumunnnsl, (ypo[3,2-d|mmpu-
MUJIVHBI, TUKITH3AIHA, aMHHOIIPOU3BOHBIC, HEIPOTPOIIHAs AKTHBHOCTb.

Jlureparypuble nanuble [1, 2] a Takke Hau padOTHI B
00JIaCTH KOHJEHCUPOBAaHHBIX TUEHO((ypo)[3,2-d|nupu-
MUJMHOB [3, 4] CBUAETENBCTBYIOT O TOM, YTO MPEICTABH-
TEJIM TUX KJIACCOB IeTEPOLUKIMYECKUX CHUCTEM oOJaja-
IOT IHUPOKUM CIIEKTPOM OMOJIOTMYECKOTO JeHCTBUSI.

Panee Hamu cooOmianock, 4To 7-aMUHONPOHU3BOAHBIE
(dhypo[3,2-d[mupuMUINHOB, AHHEIUPOBAHHBIE C IUKIIO-
MeHTa[c|NUpUIUHAMHU, MPOSBIAIOT MPOTHBOCYIOPOKHOE
nelicteue [4]. B npojomkeHre HAIMX UCCIIEAOBAHUN TI0
CHUHTE3y HOBBIX T€TEPOLUKIMYECKUX COCIMHEHUN U U3Y-
YEHUIO UX OMONOTMYECKON aKTHBHOCTU B HACTOSMICH pa-
60Te pa3paboTaH METOA MOJYYCHHUS] HOBBIX MPECTaBUTE-
Jeil KOHJCHCHPOBaHHBIX Kak (ypo-, Tak U THE-
HO[3,2-d|MUpUMHUIMHOB, KOHACHCHPOBAHHBIX C THpa-
HO[3,4-c|MUPUANHOBBIMH KOJIbLIAMHU.

B kauecTBe UCXOIHBIX COCTUHEHUH Il CHHTE3a HOBBIX
HPOU3BOJHBIX THEHO[3,2-d|MUpUMHIMHOB OBIIM HCHOJNb-
30BaHbl  6-XJOPHPOU3BOJIHBIE TNHUPAHO[3,4-c|IUPUIUHOB
(Ia, 6) [5]. [TocenHue pU B3aUMOACHCTBUH C STHIIOBBIM
3(UPOM THOTIIMKOJICBON KUCIOTHI B IPUCYTCTBHH ITHJIATA
HATpHWsl IUKJIM30BaHBl B  KOHJCHCHUPOBAHHBIC  THE-
HO[2,3-b|mupuaunsl (Ila, 6). JlanpHelas UKITU3AIMs C
(hopMaMUIIOM U XJIOPUPOBAHUE TTO]] JCHCTBUEM XJIOPOKH-
cu (dochopa mpuBomuMT K 00pa3oBaHUIO &-XJIOpOTHE-
HO[3,2-d|mupumuauaoB (IVa, 6), KoTOpbIe 1MOJ NCHCTBH-
€M PAa3JIMYHBIX aMHHOB IIPEBpAILEHbl B UCKOMBIE §-aMu-
HompousBonHbie (VIa — i) (cxema 1, 2).

Cxema 1

N
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I-1V: a) R= i-C3H7; 6) R= i-C4H9.
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JJist cpaBHUTENBLHON OLIEHKH OMOJIOTHYECKON aKTHBHO-
CTH CHHTE3MPOBAHBI M COOTBETCTBYIOIINE 8-aMUHOIIPON3-
BOJHBIC KOHICHCHPOBAHHBIX (ypo|3,2-d|mpuMHUIHHOB
Vlla — #1, nucxoas U3 panee MoOIyUYEeHHBIX 8-XJIOPIPOU3BO/-
HBIX Va, 6 (cxema 2) [6, 7].

Cxema 2

IV, Va, 6 VI, VIla — i

IV: X=S, a) R=i-C;H;; 6) R=i-C4Ho; V: X=0, a) R=i-CsHy; 6)
R=i-C4Hy; VI: X=8, VII: X=0, a—a) R=i-C;H; a) R'=H, R*=
(CH),N(CHy)y; 6) R' = H, R* = (CHp);N(CHy)y; B) R' = H, R? = (CH,);0H;
r) R' = CH,CHs, R? = (CH,),OH; 1) R' + R? = -(CH,),N(CH,),OH(CH,),-;
e—ii) R=i-C;Hy; e) R'=H, R*=(CH,),N(CHs),; %) R'=H, R’=
(CH,);N(CH3),; 3) R'=H, R?’=(CH,);0H; m) R'=CH,CH;, R’=
(CH),0H; i) R' + R? =-(CH,),N(CH,),OH(CHy),-.

Kaxk moxa3anu 6nojornyeckue UCIBITaHus, TPOM3BOI-
HBIC KOHJICHCHPOBAHHBIX THO(EHOB IPOSBIUIN 0O0JIee BBI-
COKYIO IIPOTUBOCYIOPOKHYIO aKTHBHOCTB, YeM UX (ypa-
HOBBIE aHAJIOTH.

3KcnepuMeHma/sza}z Xumuveckas 4acniv

UK-criektpsr cHsTHI Ha criektpoMetrpe “Nicolet Avatar
330 FT-IR” B BazenunoBoM Macie. [IMP-cnexrpsl nosy-
4yeHbl Ha mpubope “Varian Mercury-300” B IMCO-d,.
TCX nposenena na miactunkax “Silufol UV-254" B cuc-
temax: ataHoi — xjopodopm (1:1), (I, TVa, 6); (1:3) (VI,
Vlla - #); mupuaun — xsnopodopm (1:3) (Illa, 6), npo-
SIBUTEJIb — Mapbl Hoxa. HaliieHHbIe BETUYNHBI 2JI€MEHT-
HBIX aHAJHM30B COOTBETCTBYIOT OpyTTO-(hOopMyIiam.

tunosblii 3¢up 1-amuno-8,8-numern-8,9-qurna-
po-S-uzonponui(uzodyrui)-6 H-nupano|3,4-d| Tueno-
[2,3-b|mupuanH-2-kapooHoBoii kucaoThl (I1a/116) (00-
mast meronuka). K pactBopy sTumnara HaTpusi, Mory4eHHO-
My u3 0,25 1 (0,011 mMons) Harpust 1 50 M1 aOCOFOTHOTO
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sta”ona, npubapstoT 0,01 Mons coenunenus la (10) u
1,2 M1 3THIOBOTO 3(pHpa THOTIMKOJIEBOH KHUCIOTHI. Peak-
LIMOHHYIO CMECh KHIIATAT 5 4. PacTBOpUTENh OTTOHAIOT,
pUOABIIAIOT BOMY, BHIIABIINE KPUCTAIUIB OT(HIIIETPOBHI-
BAIOT, MPOMBIBAIOT BOJOH M MEPEKPUCTAIUIN30BBIBAIOT W3
sta”oina (Tabm. 1).

UK-criektp, Vv,,,, cMm~ ! Ila (I16). 3456, 3341 (NH,),
1610 (C=0). [IMP-cuektp, 6, m.a., Mla: 1,27 (n, 6H, J
6,6 I'm, CH(CH,;),), 1,30 (c, 6H, C(CHs;),), 1,39 (1, 3H, J
7,1 I'm, CH,CH,), 2,98 (cen, 1H, J 6,6 I'n, CH(CH,),),
3,20 (¢, 2H, CH,), 4,30 (x, 2H, J 7,1 I'u, CH,CH,), 4,79
(c, 2H, OCH,), 6,59 (m, 2H, NH,), 116: 0,99 (m, 6H, J
6,6 I'n, CH(CH,),), 1,36 (¢, 6H, C(CH,),), 1,40 (T, 3H, J
7,1 I'm, CH,CH,), 2,23 (M, 1H, CH(CH,),), 2,58 (7, 2H, J
7,1 I'm, CH,CH), 3,19 (c, 2H, CH,), 4,35 (x, 2H, J 7,1 I'Ly,
CH,CH,;), 4,84 (c, 2H, OCH,), 6,09 (1, 2H, NH,).

5-Uzonponua(nzodyTuin)-2,2-numern-1,4,8,9-rer-
paruapo-2H-nupano[4”,3":4',5' [nupuno[3',2':4,5] Tue-
HO[3,2-d| nupumuann-8-on (I11a/I116) (oOmias meTonu-
ka). Cmeck 0,01 monb coeaunenus Ila (I16) u 25 M dop-
MaMHIa KUIATAT B TeueHue 4 4. BreimenuBimecs Kpu-
CTaJUTBI OT(UIBTPOBEIBAIOT, IPOMBIBAIOT BOIOH, CyIIaT H
nepekpuctamiun3oBeBatoT u3 JJMCO (tabm. 1).

HUK-criextp, Vv, cM~': IIla (I116). 3120 (NH), 1650
(C=0). IIMP-cuektp, d, m.x., Illa: 1,31 (1, 6H, J 6,6 'y,
CH(CH,),), 1,32 (c, 6H, (CHy),), 3,05 (cem, 1H, J 6,6 I'y,
CH(CH,;),), 3,46 (c, 2H, CH,), 4,86 (c, 2H, OCH,), 8,07
(c, 1H, N=CH), 12,68 (m, 1H, NH), II16: 1,00 (n, 6H, J
6,6 I'm, CH(CH,),), 1,32 (c, 6H, C(CH;),), 2,31 (m, 1H,

Tab6numa 1
Xapakrepuctuku coequnenuii 1L, I1, I'Va, 6, VI, VIla — i

Coenunenne  Brixon, % T. nn., ° C R bpyrro-popmyna
Ila 71 213-214 058 C5H,uN,05S
116 73 227-229 0,56 C1oH,N,0,8
Illa 70 330-332 0,68 C,,H,oN;0,8
1116 72 345-347 0,70 Cy5H, N;0,8
IVa 81 171-172 0,53 C,;HCIN;08
V6 77 188-190 0,55 C,HyCIN;08
Vla 78 145-147 0,57 C,,HN;08
VI6 76 160-162 0,54 C,,H;N508
Vs 73 209 - 211 0,58 C,oHaeN,0,8
ViIr 74 8082 0,51 C, HygN,0,S
Vin 83 203-205 0,59 Cy3Hy N50,8
Ve 81 169 - 171 0,64 C,,H; N;08
VIx 85 175-177 0,61 C,;Hy3N508
VI3 79 222-224 059 C,HygN,0,8
Vin 87 159 - 161 0,63 C,,H3N,0,8
Vit 84 170-172 0,67 C,,H33N<0,S

Vila 86 145-147 0,61 C,HyN<O,
VII6 82 177-179 0,64 C,,H; NSO,
Viis 75 246-247 0,67 CoHgN,O;
VIIr 84 184186 0,62 C, HyN, 0,
Viin 79 214-216 0,64 C,;Hy NSO,
Vile 83 175-177 0,59 C,,H; NSO,
Vi 76 158160 0,54 C,3H3N,0,
VII3 75 208-210 0,58 C, HyN,O5
Vilu 82 172-174 0,60 C,,H3N,0;
VIIii 84 200-202 0,67 C,,H33N0;
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CH(CH,;),), 2,60 (n, 2H, J 7,1 I'u, CH,CH), 3,42 (c, 2H,
CH,), 4,80 (c, 2H, OCH,), 8,12 (¢, 1H, N=CH), 12,70 (i,
1H, NH).

1,4-Turnapo-2,2-1uMeTHJI-S5-u301ponui(U300y THJI)-
8-xn10p-2H-nupano[4”,3":4',5'Inupuno[3’,2':4,5] Tueno-
[3,2-d|mapuvmaun (IVa/IV6) (o6mias metomuka). Cmech
0,01 morme coemmuenus Illa (III6), 25 mu xyopokucu
dbochopa ¥ 1 M1 IHpUAMHA KHIATAT ¢ 0OpPaTHBIM XOJIO-
JUIILHUKOM B TeueHue 4 4. OTrOHSIOT U30BITOK XJIOPOKH-
cu docdopa, k ocrarky mpuOaBIAOT 50 M JISASHON
BOJBl M HEHUTPAIU3YIOT BOAHBIM PAaCTBOPOM THIPOKCHIA
Kanusi. BelnmaBiine KpHCTamibl OT(OUIBTPOBBIBAIOT, MPO-
MBIBAIOT BOJOH, CYIIAT W TEPEKPHCTAILIM30BBHIBAIOT W3
stanoina (tabm. 1).

UK-criektp, Vv,,., cM~': IVa (IV6). 1600 (C=Cap).
[IMP-criexktp, 6, m.a., IvVa: 134 (a, 6H, J 6,6 ',
CH(CHy,),), 1,36 (c, 6H, C(CH;),), 3,12 (cem, 1H, J
6,6 'y, CH(CH;),), 3,53 (c, 2H, CH,), 4,91 (c, 2H,
OCH,), 9,03 (c, 1H, N=CH), IV6: 1,01 (un, 6H, J 6,6 'Ly,
CH(CHy),), 1,35 (¢, 6H, C(CH;),), 2,34 (m, 1H,
CH(CH,;),), 2,65 (1, 2H, J 7,1 I'u, CH,CH), 3,52 (c, 2H,
CH,), 4,85 (c, 2H, OCH,), 9,03 (c, 1H, N=CH).

8-(R!,R2-AMHH0)-2,2-TUMEeTHII-5-U301PONUJI(U300Y-
Tin)-2H-nupano[4”,3":4',5 [nupuno[3',2':4,5| tueno(gy-
po)[3,2-dlmupumuaunbl  (VIa—ii/VIla —if). Cwmech
0,01 momp xopuna I'Va, 6 (Va, 6) u 0,022 monb cooTBeT-
CTBYIOIIIET0 amMuHa B 50 MJI a0COJIFOTHOTO 3TaHOIA KHUIIS-
TAT B TedeHue 10 4. PeakiimoHHYIO cMeCh OXJIaKIA0T, J10-
OapnsitoT 100 MJT BOJZIBI, BBIJCITUBINKECS KPUCTAIUIBI OT-
(WIBTPOBBIBAIOT,  NPOMBIBAIOT  BOAOHM,  CymiaT |
MePEeKPUCTAIUIM30BBIBAIOT U3 ATaHoia (Tadm. 1).

UK-criextp, Vv,,, cMm~': VI, VIIa—ii. 3250 —3500
(NH), 1580 — 1600 (C=Cap). [IMP-criektp, 6, m.1., Vla:
1,32 (1, 6H, J 6,6 ', CH(CH,),), 1,34 (¢, 6H, C(CHy),),
2,29 (c, 6H, N(CH;),), 2,58 (t, 2H, J 6,71,
CH,N(CH,),), 3,06 (cem, 1H, J 6,6 I'u, CH(CH,),), 3,55
(c, 2H, CH,), 3,65 (t.o, 2H, J 6,7 I'n, J 5,5 T'm, NHCH,),
4,87 (c, 2H, OCH,), 7,13 (t, 1H, J 5,5 ', NH), 8,48 (c,
1H, N=CH), VIo*: 1,33 (n, 6H, J 6,7 I'n, CH(CH,),),
1,82 -1,93 (m, 2H, NHCH,CH,), 2,35 (c, 6H, N(CH,),),
2,55 (m, 2H, CH,N(CH,),), 3,06 (cem, 1H, J 6,7 Iy,
CH(CH,;),), 3,63 (1.0, 2H, J 6,9 'y, J 5,2 'y, NHCH,),
7,73 (1, 1H, J 5,2 T'u, NH), 8,47 (c, 1H, N=CH), VIB: 1,32
(n, 6H, J 6,7TI'y, CH(CH,),), 1,77-1,87 (m, 2H,
NHCH,CH,), 3,06 (cen, 1H, J 6,7I'u, CH(CH,),),
3,52-3,57 (1, 2H, J 5,9 I'u, OHCH,), 3,61 — 3,69 (M, 2H,
NHCH,), 4,24 (w1, 1H, OH), 7,38 (ym. T, 1H, J 5,5 T,
NH), 8,47 (c, 1H, N=CH), VIr: 1,31 (n, 6H, J 6,6 'y,
CH(CH,),), 1,35 (1, 3H, J 7,1 I'u, CH,CH,;), 3,01 (cerm,
1H, J 6,6 I'n, CH(CH,),), 3,75 — 3,84 (m, 4H, NCH,CH,),
3,94 (x, 2H, J 7,1 I'u, NCH,CH,), 4,55 (1, 1H, OH), 8,48
(c, 1H, N=CH), VIa: 1,31 (a, 6H, J 6,6 ', CH(CH,),),
2,54 (1, 2H, J 5,8 I'm, OHCH,), 2,70 (m, 4H, N(CH,),),
3,07 (cen, 1H, J 6,6 I'u, CH(CH,),), 3,20 (m, 1H, OH),
3,59 (1, 2H, J 5,8 I';, NCH,), 3,99 (M, 4H, N(CH,),), 8,56
(c, 1H, N=CH), VIe: 1,00 (m, 6H, J 6,6 ', CH(CH,;),),

*
CurHaibl 2,2-IMMETHIITMPAHOBOTO KOJIbIA MPAKTUYECKH HE OT-
JMYaloTCesl OT TakoBbIX y VIa u nosromy B pajbpHeleM He mpu-
BOISITCSL.
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2,32 (M, 1H, CH(CHs;),), 2,38 (¢, 6H, N(CHs),), 2,59 (x,
2H, J 7,1 T'u, CH,CH), 2,70 (w1, 2H, CH,N(CH,),), 3,71
(M, 2H, NHCH,), 7,26 (w1, 1H, NH), 8,49 (c, 1H, N=CH),
VIx: 1,00 (n, 6H, J 6,6 I'u, CH(CHy,),), 1,82 -1,93 (M,
2H, NHCH,CH,), 2,31 (¢, 6H, N(CH,),), 2,33 (m, 1H,
CH(CH,;),), 2,59 (1, 2H, J 7,1 I'u, CH,CH), 2,57 (w1, 2H,
CH,N(CH,),), 3,61 (m, 2H, NHCH,), 7,70 (1, 1H, J
5,3Tu, NH), 8,47 (¢, 1H, N=CH), VI3: 1,00 (x, 6H, J
6,6 'y, CH(CH,),), 1,76 -1,86 (m, 2H, NHCH,CH,),
2,24-2.38 (m, 1H, CH(CH,),), 2,60 (m, 2H, J 7,0 I'z,
CH,CH), 3,34 (w, 1H, OH), 3,54 (r, 2H, J 59TIm,
OHCH,), 3,65 (t.n, 2H, J 7,0 'y, J 5,3 I'u, NHCH,), 7,49
(ym. 1, 1H, J 5,3 T'n, NH), 8,48 (c, 1H, N=CH), VIu: 1,00
(n, 6H, J 6,6 I'm, CH(CH;),), 1,35 (1, 3H, J 7,0 I,
CH,CH,), 2,24 - 2,38 (m, 1H, CH(CH,),), 2,59 (1, 2H, J
7,0 T'u, CH,CH), 3,75 — 3,84 (m, 4H, NCH,CH,), 3,94 (x,
2H, J 7,0 T'u, NCH,CHj,), 4,55 (m, 1H, OH), 8,48 (c, 1H,
N=CH), VIi: 1,00 (m, 6H, J 6,6 'n, CH(CH,),),
2,24 -2,38 (m, 1H, CH(CH,),), 2,53 (1, 2H, J 5,9 I'ng,
OHCH,), 2,60 (x, 2H, J 7,0 I'y, CH,CH), 2,69 (M, 4H,
N(CH,),), 3,02 (11, 1H, OH), 3,58 (T, 2H, J 5,9 I', NCH,),
3,99 (M, 4H, N(CH,),), 8,56 (¢, 1H, N=CH), VIla: 1,28
(m, 6H, J 6,6 ', CH(CH,),), 2,27 (c, 6H, N(CHy),), 2,56
(t, 2H, J 6,7 I'n, CH,N(CH,),), 3,05 (cem, 1H, J 6,6 I'ry,
CH(CH,),), 3,65 (m, 2H, NHCH,), 7,40 (1, 1H, J 5,2 I'my,
NH), 8,34 (c, 1H, N=CH), VII6: 1,29 (n, 6H, J 6,6 T'ny,
CH(CH,),), 1,75 - 1,90 (m, 2H, NHCH,CH,), 2,23 (c, 6H,
N(CH,),), 2,39 (w1, 2H, CH,N(CHy;),), 3,05 (cem, 1H, J
6,6 I'm, CH(CH,),), 3,60 (M, 2H, NHCH,), 7,80 (T, 1H, J
5,4 T'u, NH), 8,32 (¢, 1H, N=CH), VIIB: 1,27 (1, 6H, J
6,6 I'n, CH(CH,),), 1,73 — 1,85 (m, 2H, NHCH,CH,), 3,05
(cem, 1H, J 6,6 I'm, CH(CH;),), 3,50-3,59 (M, 2H,
OHCH,), 3,60 — 3,70 (m, 2H, NHCH,), 4,21 (1, 1H, OH),
7,70 (yur. T, 1H, J 5,5 ', NH), 8,32 (¢, 1H, N=CH), VIIr:
1,31 (m, 6H, J 6,6 ', CH(CHj;),), 1,35 (r, 3H, J 7,1 I'y,
CH,CH,), 3,05 (cem, 1H, J 6,6 ', CH(CH,),), 3,74 — 3,85
(M, 4H, NCH,CH,), 4,00 (x, 2H, J 7,1 'y, NCH,CH,),
4,49 (m, 1H, OH), 8,35 (¢, 1H, N=CH), VIIa: 1,30 (1, 6H,
J 6,6 I'm, CH(CH,),), 2,50 (M, 2H, NCH,), 2,66 (M, 4H,
N(CH,),), 3,05 (cen, 1H, J 6,6 I'u, CH(CH,),), 3,57 (m,
2H, OHCH,), 3,98 (1, 1H, J 5,1 I'u, OH), 4,10 (M, 2H,
NCH,), 8,37 (¢, 1H, N=CH), VIle: 0,99 (m, 6H, J 6,6 I'm,
CH(CHy),), 2,26 (¢, 6H, N(CH;),), 2,30 (M, IH,

TabGunuma 2
AHTHKOPAa30/10Basi aKTHBHOCTb NPOM3BOIHBIX THEHO[3,2-d]-
(VIa - B, o -k, i) u ¢pypo[3,2-d]- (VIla, a, e, ii) nHPUMUAUHOB B
CPaBHEHHH C THA3ENaAMOM

AHTaroHusm AHTaroHusm

Coenunenune ¢ KOPa3oJioM Coenunenune ¢ KOpa3ojaoM
O/l5,, Mr/kr D15, MT/KT
Via 23 (15,9 - 33,1)* VIid 37,5
(20,8 — 67.,5)
VI6 35 (21,8 - 56,0) Vlla 44 (22,5 - 74,6)
Vis 56 (31,0 —100,8) VI 28 (18,3 -40,2)
Vix 34 (22,6 - 57,0) Vile 44 (22,5 - 74.,6)
Vie 35(16,1 - 71,4) VIt 42 (26,2 - 67,2)
VIx 36 (24,0 — 54,0) Jnazernam 0,5 (0,4-0,7)

* JloBepHTEIbHbIC HHTEPBAIBI IIPU yPOBHE BeposiTHOCTH p = 0,05.
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C_H(CH3)2), 2554 (T7 ZH, J 636 FI_[, C_HzN(CH3)2)7 2>56 (H)
2H, J 7,0 Tu, CH,CH), 3,64 (m, 2H, NHCH,), 7,40 (r, 1H,
J 5,3 Tu, NH), 8,34 (c, 1H, N=CH), VIIx: 1,00 (x, 6H, J
6,6 T, CH(CH,),), 1,80 (x8, 2H, J 6,9 T'i, NHCH,CH,),
2,21 (c, 6H, N(CH,),), 2,27 (m, 1H, CH(CH,),), 2,37 (T,
2H, J 6,9Tu, CH,N(CH,),), 2,57 (n, 2H, J 7,1 T,
CH,CH), 3,59 (v, 2H, NHCH,), 7,82 (1, 1H, J 5,1 I'y,
NH), 8,33 (c, 1H, N=CH), VII3: 1,00 (1, 6H, J 6,6 T'w,
CH(CH,),), 1,76 — 1,85 (M, 2H, NHCH,CH,), 2,28 (wm,
1H, CH(CH,),), 2,57 (1, 2H, J 7,0 T'u, CH,CH), 3,56 (m,
2H, OHCH,), 3,65 (m, 2H, NHCH,), 4,20 (r, 1H, J 5,1 T,
OH), 7,69 (t, 1H, J 5,5 T, NH), 8,33 (c, 1H, N=CH),
VIIn: 1,00 (z, 6H, J 6,6 I'u, CH(CH,),), 1,35 (1, 3H, J
6,9 I'n, CH,CH;), 2,31 (m, 1H, CH(CH,),), 2,58 (1, 2H, J
7,1 I'm, CH,CH), 3,75 — 3,88 (M, 4H, NCH,CH,), 3,99 (x,
2H, J 6,9 I'u, NCH,CHy;), 4,46 (1, 1H, J 5,1 ', OH), 8,35
(c, 1H, N=CH), VIIii: 1,00 (1, 6H, J 6,6 I'u, CH(CH,),),
2,31 (m, 1H, CH(CHs,),), 2,50 (M, 2H, NCH,), 2,57 (z, 2H,
J 7,0 T, CH,CH), 2,66 (M, 4H, N(CH,),), 3,57 (m, 2H,
OHCH,), 3,97 (1, 1H, J 5,1 Ty, OH), 4,09 (m, 4H,
N(CH,),), 8,38 (c, 1H, N=CH).

3KcnepuMeHma/szaﬂ @apMaKOJZOZuHeCKCZ}Z uacmo

Omerter ¢ 20 npousBoaHsME THEHO((Dypo)[3,2-d]- (VI,
Vlla — i) nUpuMHUIAHOB MPOBOIMIN Ha 250 OENbIX MBbI-
max Macco 18 — 24 1 (B Kax10# TpyTIIie 1Mo 5 dKUBOTHBIX)
oboero nona u 48 Genbix Kpbicax Maccoit 120 — 140 (B
KaXJIOH rpymre 1mo 8 )KUBOTHBIX) 00oero momna. [IpoTuBo-
CYIOPOXKHYIO M TIPOTHOCTHYECKYIO TPAHKBIUIH3HPYIOIITYTO
AKTHBHOCTB W3YYaJl 1O BIHSHUIO Ha KIOHHYECCKHN KOM-
MOHEHT CYAOPOT, BBI3BIBAEMBIX ITOJKOKHBIM BBEICHHEM
kopasoda (90 mr/kr) mbimiam [8, 9].

Ha mpImax u3yvanu takxke moOodHble 3P QeKThI mpera-
paToB — HapyIIeHHE KOOPAWHAINU U MUOPETIAKCAIHIO Y
MBIIICH IO TECTy «BPAIIAIOIIECTOCS CTEPXKHS» B H03€
50 mr/kr [8, 9].

CHHTE3UpOBAHHBIC COCIUHEHHUS, a TaKXKe TNpernapar
CpaBHEHUS AMA3EIaM BBOJIWIN BHYTPUOPIOIIMHHO B JO-
3ax ot 0,1 mo 50 mMr/kr B Buje cycrneH3uu ¢ TBHH-80 3a
45 MUH 10 BBEJEHHS KOpa3oJjia MbIIIaM U JI0 Hayaja TecTa
“BpAIAIOIICTOCs CTEPXKHSA M TaKUM K€ 00pa3oM KphIcam
B J103aX 2 MI/KT JUa3ernaM U OTOOpaHHBbIC COCTUHEHUS B
n03e 50 MI/KT 10 Hayaia TeCTUPOBAHUS HA MOJCISIX “‘OT-
KpbITOE TI0sIe” M “peTporpagHasi AIEKTPOIIOKOBAs aMHEe-
3ust”. KOHTPOJIBHBIM JKUBOTHBIM BBOJMIN TBHH-80. D-
¢dexruBHyI0 50 % 103y (35,) HCIBITYEMBIX IpenapaToB
OTIPEISIISIIIH JJIS IPOTHBOCYIOPOXKHOTO AP PeKTa, JOBEpH-
TENBHBIC WHTEPBAJIbl — TIPH YPOBHE BEPOSTHOCTU
p=0,05[9,10].

Ha xpeIcax m3y4anu Takxke CeIaTUBHBIA (P QEKT oTo-
OpaHHBIX COCOMHCHHWN C TOMOIIBIO PETUCTPALMH CIIOH-
TaHHOTO JIBUTaTeJIbHO-HCCIICI0BATEIBCKOTO TTOBEICHHS
MBIIIIEH Ha MOIUQPUIIMPOBAHHOW MOJEIN  “OTKPBITOE
nonie”. Vcronp3oBaii yCTaHOBKY, THO KOTOPOHW pasjere-
HO Ha KBaJpaThl M MMeeT OTBepcThs (siueiiku). OMBITHI
TIPOBOIIMITH B THEBHOE BPEMsI IIPU €CTECTBEHHOM OCBeEIIIe-
HUH. B TeueHue 5 MHH dKcCiepUMEHTa ONPEACIIUIA KOJIU-
YECTBO TOPH3OHTAIBHBIX TepeMelieHnid (TiepecedeHnin
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TabGnuma 3

CpaBnuTeanaﬂ HnceJe0BaTe/IbCKasi U aHTHAMHECTHYECKasi AKTUBHOCTD coelnHeHus1 VIa u quazenama

Yucno BricuxuBaHMe B CBETIION Kamepe, ¢
Coenunenne
o0cieyeMbIX siueeK FOPMOHTaHLH%X BepTuKam’HH)f 1 nenp 2 IeHb
nepeMelieHuit nepeMenieHni
KOHTPOJIL SMyJILIaTop 2,3(0,9-3,7) 16,8 (7,2 — 26,5)* 6,5(3,1-9,9) 4,7(3,2-6,2) 6,8 (5,1 -17,5)
Vla, 50 mr/kr 50(2,7-5,7) 39,3 (20,8 - 33,3) 11,0 (6,3 - 15,7) 16,2 (10,8 - 21,6) 14,7 (4,4 — 25,0)
Jlnasenam, 2 Mr/kr 50(3,7-6,3) 33,6 (29,4 — 37.,8) 6,4 (5,4 —7.4) 3,7 (3,0 -4,5) 2,6(1,9-3.8)

* JloBepHTENIbHBIC HHTEPBAJIbI IPH yPOBHE BeposiTHOCTH p = 0,05.

KBaJpaToB), OOHIOXMBAHUI S4Y€EK M BCTaBaHUS Ha 3a7HHUE
Janku (BepTUKaJIbHbIE TIEPEMEIEHHs) Y ONBITHBIX U KOH-
TPOJIbHBIX IPyMI KUBOTHBIX [10 — 15].

JJis OLIEHKM aHTHaMHECTHYECKOTO JCHCTBHS 0TOOpaH-
HBIX BEUIECTB y KPBIC BHIPAOaTHIBAIIN YCIOBHYIO PEAKIIHIO
naccuHoro usberanus (YPIIN) ¢ mocnexyrommm npume-
HEHHMEM DJICKTPOIIOKa B Ka4eCTBE aMHECTHUYECKOTO (hak-
Topa 1o MomuduIupoBaHHONH Metonuke f. Bypema un
O. Bypemiorotii [16]. B Teuenne 3 mun (180 ¢) peructpu-
poBai BpeMsi IpeObIBAaHKSI B CBETIIOM M TEMHOM OTCEKaX
KaMepbl. 3aTeM B TEMHOM OTCEKe JKUBOTHOE TIOJTY4ajio OJl-
HOKpartHbIi ynap Toka (0,4 MA) depe3 3IeKTPOIHBIN MO
(oOyueHne). AMHE3UI0 Yy JKUBOTHBIX CO3JaBalld C TIOMO-
LIbI0 MAKCUMAJIBHHOI'O 3JIEKTPOCYJOPOKHOIO MPHUIIAIKa.
[IpoBenenue MEKTPOIIOKA HETIOCPEICTBEHHO MOCie 00y-
YEHMs BBI3BIBAET CTHpPAHHME MaMATHOro ciena. Tect Ha
BOCTIPOM3BEICHUE MPOBOJAMIN uepe3 24 4 mocie o0yde-
HU. B ATOT mepron KOHTPONBHBIC KUBOTHEIC 3a0BIBAIOT
oOyueHHEe M MPEANOYUTAIOT HAXOAUTHCS B TEMHOM 4acTH
Kamepsl [16].

YCTaHOBIEHO, YTO Al U3y4YaeMbIX COCTUHEHUH B TOU
WM MHOM cTeneHu o0JaJaroT aHTarOHU3MOM B OTHOIIIE-
HUM KOPA30JIOBBIX CY/IOPOT y MbIIeil (Tad. 2).

Brenenue ocranbHbix coeaunenuit (VIr, 3 u VIIO —r,
K — M) TPUBOJUIIO K HE3HAYUTEIILHOMY 3alUTHOMY 3(-
(exty, koTopbiid mposiBisuics Uik y 20 — 40 % xuBOT-
HBIX.

[IpenoTBpaiieHne KIOHUYECKUX CYI0pPOT IPHU MOIAKOXK-
HOM BBEJIGHUM KOpa30ja MOXKET CBHJETEIbCTBOBATH HE
TOJIBKO O HAJIMYUHU MPOTUBOCYIOPOKHOIO, HO, BO3SMOXKHO,
TaKXKe MPOrHOCTHYECKOTO MpPHU3HAKA TPaHKBUIM3HPYIO-
miero 3¢ dexra. TpaHKBUIN3ATOP AMA3CIIaM TPOSIBISLI aH-
TUKOPA30JIOBYI0 akTUBHOCTH y 50 % wMblmeil B moze
0,5 mr/kr. Bce wuccnenyembie mpemaparsl B H3y4daeMoOi
n03e 50 MI/KT He BbI3bIBaJIM MHOPEIAaKCallui M Hapylle-
HUS KOOPJIMHALIMY, B TO BpeMs KaK y Auaszerama 3TH sBJe-
HUS IPOSBISLTUCH B J103€ 2,8 (2,3 — 3,2) Mr/kr (Tadmn. 2).

HccnenoBanne orodpanHoro Hanbosuee 3(h¢eKTHBHOTO
coenuHeHus Vla B ycpenneHHo# no3e 50 Mr/kr Ha mapa-
METphl IIOBEAEHUS KPBIC B YCIOBUAX “OTKPBITOrO MOJS”
[10Ka3aJlo, 4TO ATO BELIECTBO UMEET TEHIEHIIMIO K aKTHBa-
MY TIOBEJICHUS )KUBOTHBIX (Tab. 3). MOXKHO BUIETH, UTO
ompenenseMble MOKa3areau nocie BBeAeHus VIa craru-
CTUYECKU HE3HAYMMO OTJIMYAIOTCS OT KOHTPOJBHBIX, YTO
CBHUIICTENLCTBYET 00 OTCYTCTBHH cemanmu. Baenenue
JiMaszernamMa COIpoBOXKIAETCS IPUMEPHO TaKUMHU K€ U3Me-
HEHHSIMH TIOBeZICHUS (Taod. 3).
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KpBIChl KOHTPOJIBHOM TPYIIIBI ¢ 3IEKTPOLIOKOBOM peT-
porpanHoil amHesueil YPIIM, nomydaBmime smysbratrop
TBUH-80, HA 2-1 JIeHb PKCIIEPUMEHTA, TaK JK€ Kak U B 1-ii,
npocuaenu noutd Bee Bpems (173,2 ¢) B TeMHOU Kamepe,
Y BCEro JUIb 6,8 ¢ HaXOAUJIMCh B CBETIION, T.€. HE COXpa-
HWJIM TaMATHOTO ciena. Mexxay TeM BBeleHHE CaMOoro aK-
TUBHOTO coenuHeHus Vla B go3ze 50 MI/Kr mpuBOAKUIIO Ha
2-ii IeHb SKCIIEPUMEHTA K HeOOJIBIIIOMY YBEIMYCHHIO Bpe-
MEHH BOCIIPOM3BeIEHUs peduiekca, YTO CBUIETEIbCTBYET
0 TEHJICHIIMU K MOSIBICHUIO aHTHAMHECTHYECKOTO d(phek-
ta. Tak, mocie BBeleHUsI coeMHEeHus1 VIa KpbIchl yepe3
24 4 mpeObIBasIM B CBETNION Kamepe 14,7 ¢ BMECTO KOH-
TpoibHbIX 6,8 c. OfHAaKO 3TU 3HAYEHUs CTATUCTUYECKU
HE3HAUYMMO OTJIMYAIOTCS OT KOHTPOJBHBIX TOKa3aTele n
MOTYT CBHUJICTEIbCTBOBATh JIUIIIL O HEU3MEHHOCTH MHE-
CTHYECKUX (DYHKITUI KUBOTHBIX B 9TOH Mojend. B omiu-
4yhe OT HOBOI'O COEOUHEHUS, ua3enaM B 3TUX YCJIOBHIX
MIPUBOJMII Ja’Ke K YMEHBILIEHHUIO aKTUBHOCTH I10 CpaBHE-
HUIO C KOHTpoJIeM (Tadi. 3).

Takum o00pa3oM, y TPOM3BOAHBIX THEHO[3,2-d]-
¢bypo[3,2-d|mupuMUIHHOB OOHAPYKEHBI HEHPOTPOITHBIE
CBOMCTBA, KOTOPBIE 110 IPOTHBOCYIOPOKHOMY U CEaTUB-
HOMY JIEMCTBUIO CXOIHBI C JUA3€aMOM, M TaK ke, KaK 1
Ja3ernaM OposiBISIOT YMEPEHHYIO aKTUBHOCTh. Takas ak-
TUBALUS TIPEIIIONIOKHUTEIIBHO MOXKET OBITh CBSI3aHA C SIB-
neHueM “‘arousal”’, CBOMCTBEHHBIM aHKCHOJIMTUKAM U IIPH
ATOM OTIMYAONIUM UX OT cuxocTumMyisitopos [17]. Cre-
JyeT OTMETHUTh TAKXKE, YTO OJHUM U3 JKeJNaTeNbHBIX (-
(hexTOB 1715 M3y4YaeMbIX NpenaparoB TUMA JAUazernama siB-
JISeTCS HAJIMYME Y HHUX aHTHAMHECTHYECKOro 3ddexTa.
Takas TengeHuusi oOyCJIOBJIEHA TEM, YTO MHOTHE U3 H3-
BECTHBIX AHKCHOJIMTHUKOB M AHTUKOHBYIILCAHTOB, OKa3bl-
Bas JieueOHOe JICHCTBHE, HAPYIIAIOT MBICIUTENbHBIE IPO-
LIECChI, CHIDKAIOT MHTEIUIEKTYaJIbHBIC CIIOCOOHOCTH JIN4-
HOCTH, 3aTPYIHSIOT 3a[IOMUHAHKE, BBI3BIBAIOT aMHE3HI0. B
9TOM TIIAHE MCCIIETyeMble COSMHEHHUSI MOTYT MPEICTABUTh
WHTEPEC, MOCKOJIBKY OHH, B OTIIMYME OT Ipernapara CpaBHe-
HUS JiMaszenamMa, He yXyAIIarT 3allOMUHAHUS Y )KUBOTHBIX
Y TIPOSIBIISIIOT JICUCTBUE, aHATIOTUYHOE AMYJIBIaToOpy.
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SYNTHESIS AND NEUROTROPIC ACTIVITY OF 8-AMINO DERIVATIVES OF CONDENSED
THIENO[3,2-d]- AND FUROI[3,2-d]PYRIMIDINES

S. N. Sirakanyan”, A. A. Hovakimyan', A. S. Noravyan', N. S. Minasyan?, I. A. Dzhagatspanyan’,
I. M. Nazaryan', and A. G. Akopyan'
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Methods for the synthesis of new 8-amino derivatives of pyrano[4”,3":4",5"]pyrido[3',2":4,5]thieno(furo)[3,2-d]pyrimidines have been elaborated. Condensed
thieno[2,3-b]pyridines have been prepared based on 3-chloro derivatives of pyrano[3,4-c]pyridines. Cyclization of the latter compounds with formamide and
subsequent chlorination led to the formation of 8-chlorothieno[3,2-d Jpyrimidines, which have been converted by interaction with various amines into the de-
sired 8-amino derivatives. For comparative evaluation of the biological activity, the corresponding 8-amino derivatives of condensed furo[3,2-d Jpyrimidines
have also been prepared. The study of neurotropic activity of the synthesized compounds showed that some of the derivatives of condensed thiophenes exhi-
bited nootropic properties and their anticonvulsant activity was higher than that of the corresponding furan analogs.

Keywords: pyrano[3.4]pyridines; thieno[3,2-d Jpyrimidines; furo[3,2-d]pyrimidines; cyclization; amino derivatives; nootropic activity
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