
, 
 5- , , , 

. 
, , 

.
 5- , , ,  (buspirone),

 (ipsapirone)  (gepirone), ,  5-
, , , -

 (Glitz,  D.A.,  Pohl,  R.,  Drugs,  1991,  41,  11).  ,  
, 

 (Schipper, Human Psychopharm., 1991, 6, S53).
, , ,  5-
,  (van Hest,

Psychopharm., 1992, 107, 474; Schipper et al., Human Psychopharm., 1991, 6, S53; Cervo et al., Eur. J. Pharm.,
1988, 158, 53; Glitz, DA, Pohl, R., Drugs, 1991, 41, 11; Grof et al., Int. Clin. Psychopharmacol., 1993, 8, 167-172;
Ansseau et al., Human Psychopharmacol., 1993, 8, 279-283).

 5- , ,
 (Sanchéz et al., Psychopharmacology, 1993, 110, 53-59).

,  5- , ,
 (Wadenberg and Ahlenius, J. Neural. Transm., 1991, 83, 43;

Ahlenius, Pharmacol. & Toxicol., 1989, 64, 3; Lowe et al., J. Med. Chem., 1991, 34, 1860; New et al., J. Med.
Chem., 1989, 32,1147;  Martin et al., J. Med. Chem., 1989, 32, 1052), , , 

, . ,
 5-  (Hicks, Life

Science, 1990, 47, 1609), ,  5-
, , , , .

 5-
, , , 

 (Prehn, Eur. J. Pharm., 1991, 203, 213).
, ,  5-

 (Bowen et al., Trends Neur. Sci., 1992, 15, 84).
 5-

 Schechter at al., Serotonin, 1997, Vol. 2, Issue 7. 
,  5- , ,

,  SSRI-
.

,  5-
 (Saxena and Villalon, Trends

Pharm. Sci., 1990, 11, 95; Gillis et al., J. Pharm. Exp. Then, 1989, 248, 851). , 5-
.

 5-
.

, ,  5- -
 ( nnis R.B. et al., Eur. J. Pharmacol., 1987, 143, p.195-204,

 Gartside S.E., Br. J. Pharmacol., 1995, 115, p.1064-1070, Blier, P. et al., Trends Pharmacol. Sci., 1994, 15,
220). ,  5-

 5- , , , 
,  5- .

,  5-
 ( . 2-687472 2-714663).

, , ,  5- , , ,
. 

, 
, .

, 
 5- . , 

.
, :

R1 , , , , 1-6 ,  2-6 ,
2-6 , 3-8 , 1-6 -, , , , , 1-6 -,
2-12 -, -, 1-6 -, -, 1-6-

-, 2-12 -, -, ,  COO- 1-6 ;
R2  R3, , , , 1-6 , 2-6 , 2-6 , 3-8-

1-6 ;
n  1, 2, 3, 4  5;



m  0  1;
:

 S;
s  0  1;
q  0  1;
R4 , 1-6 , 2-6 , 2-6 , 1-6 1-6 ;
D , 1-6 , 2-6 2-6

;
,  (II), (III)  (IV)

R5, R6, R7, R8, R9  R10, ,  R1 ;
 R8  R9  5-  6- , 

;
 R5, R6  R7 O (CH2)P O ,  p  1  2;

r , , 2- , 3- , 2- , 3-
, 2- , 1- , 2- , 3- , -2- -1- , -2- -3- , 2-  3-

, 2-  3- , 1-  2- , 
, 1-6 , 1-6 -, 1-6 -, , 1-6 ,

, , , 3-8 , 3-8 1-

6 , -, , 1-6 -, 2-12 -, - ;
.

 (1), ,
.

 (2), ,
.

 (3), ,
.

 (4), ,
.

,  (1),  R4 ,
, , -2- -1- , 2-  2- ; q  0; 

 (1) , , .
 (II), ,

 1,2- , ,
.

 (III),  3- , 
, .

 (III),  3- , 
 R8  R9 , , , , , , 

 5 ; ,  7 ;  5,7- , 4-
-7-  4- -7- ; , 

 3- .
 (IV),  

, .
r ,  CF3, 

 F  4  CF3  3 .
R1 , CN  F  5 .
R2  R3 .
n  2, 3  4.
m  0.

 n  2, 3  4; R2  R3 ; R1

, CN  F  5 ; r ,  F
 4  CF3  3 , , .

 (1); q  0; R4

; D ; m  0;  1,4-  (II),
 5 , , .

 (1); R4
3

-2- -1- ;   3;  D  ;  ,  
, , .



 (1); q  0; R4 ,
, , 2- -1- , 2-  2- ; D , 

; m  0;  3-  (III), 
, .

 (2)  (3); n  3; m
 0;  4-  5-  (IV),  R10 ; R1

 CN  5 , r  4- , 
, .

,  ( ) 
.

 ( ) 

,  5- .
, 

, ,
, , , , 

, , , , , -
.

, ,  5- , 
, ,  ( ) 

.
 5- . , 

, , , 
, , , , -

, , , , ,
, .

,  5-

.  
, 

, .
 ( ) , 
.

 " 1-6 " , 
, , , 1- , 2- , 1- , 2- , 2-

-2-  2- -1- .
,  " 2-6 "  " 2-6 ", , , 

.
 " " , , .
 " 3-8 " , 

, , , , .
 " 1-6 -", " 1-6 -", " 1-6 " , 

1-6 , .
 " "  - , 1-6 , .
 " 1-6 -"  -NH- ,  " 2-12 "  -N-( )2, 

1-6 , .
 " "  -NH- , , .
 " 1-6 " -O-CO-NH-, 1-6 ,

.
 " 1-6 -" -NH-CO-NH-, 1-6-

, .
 " 2-12 -"  ( )2-N- -N -, 1-

6 , .

, , , , , , ,
, , , , , , , ,

, , , , , , , ,
, , , , , 
 8- , , 8- . 

, , , , 
. 

.
, , 

, , . , 
.

, 
,  ).  ,  

.
, 

-
. 

. , 



,  d-  ( ,
, ). 

.
, 

. ,  J. Jaques, A. Collet, S. Wilen, "Enantiomers,
Racemates and Resolutions", John Wiley and Sons, New York (1981).

.
, :

a) 

 R1,  R2,  R3,  R4, n r , ,  G-(D)s-(Z)q-
(CH2)m-B,  D, Z, m, s, q , ,  G , ,

, ;
b)  H-A-(CH2)m-B,   A,  m  ,  ,

 R1, R2, R3, n r , ,  G , , 
, ;

c) 

 R1, R2, R3, R4, n r , , 

, m, q , ,  t  1-5;
d) 

 R1, R2, R3, R4, n, q, r, Z, m , ,  t  1-5;
e) 

 R1,  R2,  R3,  R4,  n,  s,  q,  Ar,  D,  ,  m ,  ,  G ,  
;  HOR' , 



.
f) 

 R1,  R2,  R3,  R4,  Ar,  D   N  ,  ;  ( )2Q  ,  
, , 

 R8  R9 , .
 b 

, 
, , , , , 2- , , -

,  1- -2- , , 
.  V 

,  Bigler et al., Eur. J. Med. Chem. Chim. Ther., 1977, 12, 289-295, 
,  14  15. ,  14,

 9 .
 1-[3-( ]-1-(4- )-1,3- -5- , 

, , 
 347066.  G-(D)s-(Z)q-(CH2)m-B , 

, , 
 5-8.  1,4- -5- , 

 5, , , , 
,  (Fuson et al., J. Org. Chem., 1948, 73, 489).  VI

 (  VI: G = N(Me)2)  9. 
-( 2)m

, . 1-(2-
 Pollard et al., J. Org. Chem., 1958, 23, 1333. [2-(2-  [2-(3-

,  7  10, 
 2-  3-

, .
 d , 

,  NaCNBH3, NaBH4  N )3
.

 e  f  L 4, 3
, , , 

.
 g 

, , 
, , .  XII 

,  4 . 
(CH2CHC(O)OR') ,  (Brown et al., J. Am. Chem. Soc,
1997, 119, 3288-95), , 

, .  H2N-D-Z-(CH2)m-B
, , 

. 
, . 3-(2-

,  Leeson et al., J. Med. Chem., 1988, 31, 37-54, 3-(3-  -
 Meise et al., Liebigs Ann. Chem., 1987, 639-642, 3-(2-

 -  Augsein et al., J. Med. Chem., 1965, 8, 356-
367, 3-(3-  -  Bremner et al., Aust. J. Chem.,
1984, 37, 129-141, 2-  -  Harder et al., Chem. Ber., 1964,
97, 510-519, 2-(1 -3-  -  Nenitzescu et al., Chem. Ber.,
1958, 91,1141-1145,  3-(1 -3-  -  Jackson et al., J. Am.
Chem. Soc, 1930, 52, 5029. , , 

 VI 
, , , , 2- ,

, ,  1- -2- , 
, , 

 IX , 
,  NaCNBH3, NaBH4  N )3

. , , 



 R4-G , ,
, , 2- , , ,  1- -2-

,  XII.
 h  XIII 

 XIV , 
. 

, ,
, , ,

, .  XIII 
 V  XV

,  b. ,  XIII 
 XVI

 VI ,  b.  XVI
 XV  NH2R4

.
 XV  G-B-CH2CHO  

 2,2- -1,3- -4-
, , , 

. 4- , 5-  6- ,
 Normant et al., Tetrahedron, 1994, 50 (40), 11665.

 Buchi SMP-20, . 
 Quattro MS-MS  VG Biotech, Fisons Instruments. MS-MS 
 HPLC ( ) HP 1050. 

 20-50  (10 ),  1% , 1:1,
 30

. . 
 Sciex API 150EX, , 

 ( ) Shimadzu LC-8A/SLC-10A.  (50x4,6  YMC ODS-A  5 )

(90:10:0,05)  (10:90:0,03)  7  2 . 
 (254 ).  Rt .

 ( +) (21 ), 
 (70 ). . 
.  ( +) 

, . 
.  (50x20  YMC ODC-A 

) 
(80:20:0,05)  (10:90:0,03)  7  22,7 . 

.
1  500,13  Bruker Avance DRX500 

250,13  Bruker AC 250.  (99,8%
D)  (99,9% D).  (TMS).

-1 (ppm). 
:  - ,  - ,  - ,  - ,  - ,  - ,  - 

,   -  ,   -  ,   -  ,   -  .  
, , , . 

.  " "
, 

 (  MgS 4  N 2SO4), .
 Kieselgel 60 (230-400 

ASTM).
 1

(+)-1-[3-[[4-(1,4- -5- ]-1-(4- )-1,3- -
5-  (1 ).

 5-(4- )-1,4-  (1,5 , 5,5 ), (+)-1-[3-( ]-1-(4-
)-1,3- -5-  (2,2 , 5,5 ),  (3,0 , 22 ) 

 (150 )  16 . 
 (150 ), 

, ,  ( , 75:20:5), 
 2,0  (73%) : [ ]22

D+8,93° (  0,5;
3 ).

1  (CDCI3)  1,25-1,35 ( , 1 ), 1,40-1,60 ( , 5 ), 2,05-2,30 ( , 9 ), 2,55 ( , 2 ), 4,20-4,30 ( , 4 ),



5,10-5,20 ( , 2 ), 6,65-6,75 ( , 3 ), 7,00 ( , 2 ), 7,35 ( , 1 ), 7,40 ( , 2 ), 7,50 ( , 1 ), 7,60 ( , 1 );  m/z
501 ( +, 100), 262 (27), 149 (77), 109 (52).

:
(+)-1-[3-[[3-(1,4- -5- ]-1-(4- )-1,3- -

5-  (1b): . . 114-116°  ( ); [ ]22
D+8,96° (  1,0; 3 ); 1  ( -d6)

1,35-1,45 ( , 1 ), 1,45-1,55 ( , 1 ), 1,80 ( , 2 ), 2,20-2,30 ( , 2 ), 2,45-2,55 ( , 2 ), 2,60 ( , 3 ), 2,90 ( , 2 ),
2,95 ( , 2 ), 4,20-4,30 ( , 4 ), 5,20 ( , 2 ), 6,65-6,75 ( , 3 ), 7,10-7,20 ( , 2 ), 7,55-7,60 ( , 2 ), 7,70-7,80 ( ,

), 7,80-7,95 ( , 2 );  m/z 488 ( +, 100), 262 (33), 149 (52), 109 (55).
1-[3-[[2-(1,4- -5- ]-1-(4- )-1,3- -5-

 (1 ): . . 118-120°  ( ); 1  ( -d6)  1,40-1,70 ( , 2 ), 2,25 ( , 2 ),
2, 70 ( , 3 ), 2,75-2,90 ( , 2 ), 2,90-3,15 ( , 4 ), 4,15-4,30 ( , 4 ), 5,20 ( , 2 ), 6,65-6,80 ( , 3 ), 7,20 ( , 2 ),
7,60 ( , 2 ), 7,70-7,85 ( , 3 );  m/z 473 ( +, 64), 323 (13), 262 (24), 163 (100), 109 (25).

1-[3-[[1,4- -5- ]-1-(4- )-1,3- -5-
 (1d): . . 160-162°  ( ); 1  ( -d6)  1,40-1,70 ( , 2 ), 2,25 ( ,

), 2,60 ( , 3 ), 2,90 ( , 2 ), 4,00 ( , 2 ), 4,20-4,30 ( , 4 ), 5,20 ( , 2 ), 6,80-7,00 ( , 3 ), 7,15 ( , 2 ), 7,50-
7,65 ( , 2 ), 7,70-7,85 ( , 3 );  m/z 459 ( +, 7), 109 (100).

 2
1-(4- )-1-[3-[4-(2- ]-1,3- -5-

(2 ).
 1-(3- )-1-(4- )-1,3- -5-  (2,5 , 7,9 ), 1-

(2-  (2,0 , 10,4 ),  (3 , 22 )  (200 )
 16 . 

 (200 ), , ,
 ( , 75:20:5). 

 - 1,5  (40%): . . 147-149° ; 1  ( -d6)  1,30-1,65 ( ,
), 2,10-2,30 ( , 2 ), 2,40 ( , 2 ), 2,50-2,70 ( , 4 ), 2,90-3,20 ( , 4 ), 3,85 ( , 3 ), 5,20 ( , 2 ), 6,70-7,10 ( ,
), 7,30-7,55 ( , 4 ), 7,60 ( , 1 );  m/z, 472 ( +, 100), 262 (14), 109 (19).

:
1-(4- )-1-[3-[[2-(2- ]-1,3- -5-

 (2b): ( ) 1  (CDCI3)  1,30-1,40 ( , 1 ), 1,40-1,55 ( , 1 ), 2,10-2,20 ( , 2 ), 2,25 ( , 3 ),
2,40-2,45 ( , 2 ), 2,70-2,80 ( , 2 ), 3,70 ( , 3 ), 4,05 ( , 2 ), 5,15 ( , 2 ), 6,85-7,00 ( , 6 ), 7,30-7,45 ( , 3 ),
7,50 ( , 1 ), 7,55 ( , 1 );

1-(4- )-1-[3-[[2-(3- ]-1,3- -5-
 (2 ): ( ) 1  (CDCI3)  1,30-1,40 ( , 1 ), 1,40-1,55 ( , 1 ), 2,10-2,20 ( , 2 ), 2,25 ( , 3 ),

2,40 ( , 2 ), 2,70-2,75 ( , 2 ), 3,70 ( , 3 ), 4,00 ( , 2 ), 5,15 ( , 2 ), 6,40-6,55 ( , 3 ), 7,00 ( , 2 ), 7,20 ( ,
), 7,35 ( , 1 ), 7,40 ( , 2 ), 7,50 ( , 1 ), 7,55 ( , 1 );

(S)-1-[3-[[4-(1 -3- ]-1-(4- )-1,3- -5-
 (2d):  (m/z) 482 ( +), Rt=4,24, : 84%;

1-[3-[[4-(1 -3- ]-1- -1,3-  (2 ):  (m/z)
439 ( +), Rt=4,33, : 77%;

(S)-1-[3-[[3-(1 -3- ]-1-(4- )-1,3- -5-
 (2f):  (m/z) 468 ( +), Rt=4,11, :  99%;

1-[3-[[3-(1H- -3- ]-1- -1,3-  (2g):  (m/z)
425 ( +), Rt=4,15, :  99%;

5-[3-[[3-(1- -1,3- -1- ]-1,4-  (2h): 
(m/z) 444 ( +), Rt=4,12, : 97%;

5-[3-[[3-[1-(3- )-1,3- -1- ]-1,4-  (2 ):
 (m/z) 478 ( +), Rt=4,45, : 93%;

5-[3-[[3-[1-(4- )-1,3- -1- ]-1,4-  (2j):
 (m/z) 462 ( +), Rt=4,21, : 93%;

5-[3-[[3-[1-(3- )-1,3- -1- ]-1,4-
 (2k):  (m/z) 512 ( +), Rt=4,59, : 90%;

1-[3-[[3-(1,4- -5- ]-1-(4- )-1,3- -5-
 (2l):  (m/z) 503 ( +), Rt=4,59, :  99%;

1-[3-[4-(1H-i -4- ]-1-(4- )-1,3- -5-  (2m):
PX/MC (m/z) 481 ( +), Rt=5,61, : 97%;

1-[3-[4-(1 -5- ]-1-(4- )-1,3- -5-  (2n):
PX/MC (m/z) 481 ( +), Rt=5,69, : 94%;

1-[3-[4-(6- -1 -3- ]-1-(4- )-1,3- -5-
 (2 ): PX/MC (m/z) 514 ( +), Rt=6,38, : 96%.
 3

5-[3-[[3-[5- -1-(4- )-1,3- -1- ]-1,4-
 (3).

 3-(1,4- -5-  (0,8 , 3,8 ),  (1 , 13,7 ) 
 (30 ) 

 2 . , , 
 (30 ).  [3-[5- -1-(4- )-1,3-

-1-  (3,0 , 10 )  (10 ) 
(100 ).  16 , 

,  ( , 75:25), 
1,4 , .

 (1,4 , 2,8 )  (200 )  (1,0 ,



2,6 ).  3 
 0°  (1 )  4N  (1 ). 

 (Na2SO4). 
,  0,9  (19%): . . 131-133° ;

1  ( -d6)  1,35-1,45 ( , 1 ), 1,45-1,55 ( , 1 ), 1,75-1,80 ( , 2 ), 2,10-2,25 ( , 2 ), 2,50-2,55 ( ,
), 2,60 ( , 3 ), 2,90 ( , 2 ), 2,95 ( , 2 ), 4,20-4,25 ( , 4 ), 5,10 ( , 2 ), 6,65-6,75 ( , 3 ), 7,10-7,15 ( , 4 ),

7,45-7,60 ( , 3 );  m/z, 480 ( +, 100), 225 (34), 109 (51).
 4

1-[3-[[2-1 -3- ]-1-(4- )-1,3- -5-
(4 ).

 ( 2 )OR', HOR' = )
 1,0 ) (300 , 0,30 ) (  (  1,09 , 200-

400 , 1% ) , 
 Brown et al., J. Am. Chem. Soc, 1997, 119, 3288-95) -

 (1,5 )  2-(1H-i -3-  (96 , 0,60 ) -
 (1,5 ). 

16  0,3 -
 (3x2,5 ),  (2x2,5 )  (2x2,5 ).

 (1,5 )  1-(3- )-1-(4- )-
1,3- -5-  (9) (473 , 1,5 )  (1,5 ) 
(280 , 1,6 ).  75°  16 

.  (3x2,5 ),  (3x2,5 ) 
 (3x2,5 ).  (280 ,

1,6 )  (140 , 1,5 ). 
16  (3x2,5 ), 
(3x2,5 )  (3x2,5 ).

 (2 )  (187 ,
3,0 ) .  16 

 (3x2,5 ),
 (3x2,5 )  (3x2,5 ). 

(3,0 )  (165 , 0,94 )  16 . 
 (2x2,0 ). 

. , , 
 Varian SCX  (1225-6011).  10% 

(3 )  1- -2-  2:1 (3 ).
 (18 )  (3 ),  4N

 (4 )  13,9
(10%) :  (m/z) 454 ( +), Rt=6,13, : 98%.

:
1-(4- )-1-[3-[[2-(3- ]-1,3- -5-

 (4b):  (m/z) 445 ( +), Rt=8,58, : 88%;
1-(4- )-1-[3-[[2-(3- ]( -2- -1- ]-1,3- -5-

 (4 ): 1  (CDCI3)  1,30-1,60 ( , 2 ), 2,00-2,20 ( , 2 ), 2,40-2,55 ( , 2 ), 2,55-2,70 ( , 4 ),
3,00-3,15 ( , 2 ), 3,80 ( , 3 ), 5,05-5,20 ( , 4 ), 5,75-5,85 ( , 1 ), 6,65-6,80 ( , 3 ), 7,00 ( , 2 ),
7,20 ( , 1 ), 7,30 ( , 1 ), 7,40 ( , 2 ), 7,50 ( , 1 ), 7,60 ( , 1 );  (m/z) 471 ( +),  Rt=8,85, :
91%;

1-(4- )-1-[3-[[2-(2- ]( -2- -1- |-1,3- -5-
 (4d): 1  (CDCI3)  1,25-1,40 ( , 1 ), 1,40-1,55 ( , 1 ), 2,05-2,25 ( , 2 ), 2,40-2,50 ( , 2 ),

2,50-2,65 ( , 2 ), 2,65-2,75 ( , 2 ), 3,00-3,15 ( , 2 ), 3,80 ( , 3 ); 5,05-5,20 ( , 4 ), 5,75-5,90 ( , 1 ), 6,75-
6,90 ( , 2 ), 6,95-7,10 ( , 3 ), 7,20 ( , 1 ), 7,30 ( , 1 ), 7,35-7,45 ( , 2 ), 7,45 ( , 1 ), 7,60 ( , 1 ); 
(m/z) 471 ( +), Rt=7,82, :  89%;

1-[3-[[2-(2,5- ]-1-(4- )-1,3- -5-
 (4 ):  (m/z) 475 ( +), Rt=8,68, : 94%;

1-[3-[[2-(2,5- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (4f):  (m/z) 500 ( +), Rt=8,95, : 90%;

1-(4- )-1-[3-[[2- ]-1,3- -5-  (4g):
 (m/z) 431 ( +), Rt=8,58, : 95%;

1-[3-[[2-(1 -3- ]( -2- -1- ]-1-(4- )-1,3- -5-
 (4h):  (m/z) 480 ( +), Rt=8,87, : 93%;

1-(4- )-1-[3-[[2- ]( -2- -1- ]-1,3- -5-
 (4 ):  (m/z) 457 ( +), Rt=6,40, :  99%;

1-(4- )-1-[3-[[3-(2- ]-1,3- -5-
 (4j):  (m/z) 459 ( +), Rt=6,43, :  99%;

1-(4- )-1-[3-[[3-(2- ]( -2- -1- ]-1,3- -
5-  (4k):  (m/z) 485 ( +), Rt=6,77, :  99%;

1-(4- )-1-[3-[[3-(3- ]( -2- -1- ]-1,3- -
5-  (4l):  (m/z) 485 ( +), Rt=6,63, :  99%;

1-(4- )-1-[3-[[3-(2- ]-1,3- -5-
 (4m):  (m/z) 475 ( +), Rt=6,20, :  99%;

1-(4- )-1-[3-[[3-(2- ]( -2- -1- ]-1,3-
-5-  (4n):  (m/z) 501 ( +), Rt=6,50, :  99%;

1-(4- )-1-[3-[[3-(3- ]-1,3- -5-



 (4 ):  (m/z) 475 ( +), Rt=6,35, :  99%;
1-(4- )-1-[3-[[3-(3- ]( -2- -1- ]-1,3-

-5-  (4 ):  (m/z) 501 ( +), Rt=6,65, :  99%;
1-[3-[(2- ]-1-(4- )-1,3- -5-

(4q):  (m/z) 445 ( +), Rt=6,18, : 98%;
1-[3-[(2- )( -2- -1- ]-1-(4- )-1,3- -5-

 (4r):  (m/z) 471 ( +), Rt=6,55, : 97%;
1-[3-[[3-(1 -3- )-1-(4- )-1,3- -5-

 (4s):  (m/z) 468 ( +), Rt=6,28, : 80%;
1-[3-[[3-(1 -3- ](n n-2- -1- ]-1-(4- )-1,3- -5-

 (4t):  (m/z) 494 ( +), Rt=6,60, : 82%;
1-[3-[[3-(1H- -3- ]( -2- -1- ]-1-(4- )-1,3- -5-

 (4u):  (m/z) 492 ( +), Rt=6,59, : 73%.
 5

5- -1,4-  (5).
 (7,0 , 0,18 )  (100 ) 

 1,4- -5-  (35 , 0,17 )  (100 ). 
 2  0°

 (35 )  4N  (35 ).  (Na2SO4).
 25  (88%) , , 

: . . 51-53° ; 1  (CDCI3)  2,50 ( , 1 ), 4,20-4,3 ( , 4 ), 4,60 ( , 2 ), 6,75-6,90
, 3 ).

 6
2-(1,4- -5-  (6).

 5- -1,4-  (8,0 , 48 )  (200 ) 
 (5,0 , 68 ) . 

 1 
 (100 ). ,  (MgSO4)  .  

, , (8,5 , 46 )  (5,0 , 102 ) -
 (100 ) .  16 

 (2x250 ).
,  (Na2SO4) 

. , , (6,0 , 34 ),  (200 ), 
(6,0 )  (6 )  16 . 

 (200 )  (2x200 ). 
,  (Na2SO4) , 

 4,0  (43%) :
1  (CDCI3)  3,65 ( , 2 ), 4,15-4,30 ( , 4 ), 6,70-6,85 ( , 3 ).

 7
5-(2- )-1,4-  (7 ).

 2-(1,4- -5-  (6) (4,0 , 21 )  (200 )
 (1,0 , 26 ).  2 

 0°  (1 )  4N 
(1 ).  (N 2SO4). 

 (3,9 , 21 ) , 
.  (8,8 , 27 )  (120 )

 (6,3 , 24,9 )  0° . 
 15  0° , , 

 ( , 66:34),  5,5  (99%) 
: 1  (CDCI3)  3,15 ( , 2 ), 3,55 ( , 2 ), 4,20-4,35 ( , 4 ), 6,65-6,85 ( ,

).
:

5-(3- )-1,4-  (7b): ( ) 1  (CDCI3)  2,15 ( , 2 ), 2,75 ( , 2 ), 3,40 ( , 2 ),
4,20-4,30 ( , 4 ), 6,65-6,75 ( , 3 );

5-(4- )-1,4-  (7 ): ( ) 1  (CDCI3)  1,70-1,80 ( , 2 ), 1,85-1,90 ( , 2 ),
2,60 ( , 2 ), 3,40 ( , 2 ), 4,25 ( , 4 ), 6,65-6,75 ( , 3 );

1-(2- )-2-  (7d): ( ) 1  (CDCI3)  3,65 ( , 2 ), 3,85 ( , 3 ), 4,30 ( , 2 ),
6,80-7,05 ( , 4 );

1-(2- )-3-  (7 ): ( ) 1  (CDCI3)  3,60 ( , 2 ), 3,80 ( , 3 ), 4,25 ( , 2 ),
6,45-6,55 ( , 3 ), 7,15 ( , 1 ).

 8
4-(1,4- -5-  (8 ).

 5-(4- )-1,4-  (7 ) (18,0 , 74 ) 
 (12 , 75 ),  (8,4 , 75 ),  (250 ) 

 (50 ).  50°
 3 , . 

.  (Na2SO4) 
. , ,  (200 )  9N 

.  15 
 1 . , , , 

(200 )  (2 100 ).  4N 
 (2 200 ). 



 (5,0 ). 
 (10 ),  115°

 1 .  (50 ) 
 4N .  (2 50 ) 

 (Na2SO4).  3,8
(23%) .

:
3-(1,4- -5-  (8b): ( ) 1  (CDCI3) 2,65 ( , 2 ), 2,95 ( , 2 ),

4,20-4,30 ( , 4 ), 6,65-6,80 ( , 3 ).
 9

1-(3- )-1-(4- )-1,3- -5-  (9).
 1-[3-( ]-1-(4- )-1,3- -5-  (43 ,

138 ),  (30 , 217 )  (400 ) 
 (20 , 180 )  90

.  (800 )  (500 ) 
. ,  (Na2SO4) 

. , , (36 , 101 )  90°
 (50 , 523 ),  (36 , 260)  (300 ). 

 1 
. , , 

, 1:3),  15  (34%) :
1  (CDCI3)  1,60-1,90 ( , 2 ), 2,20-2,45 ( , 2 ), 3,45-3,55 ( , 2 ), 5,20 ( , 2 ), 6,95-7,10 ( , 2 ), 7,40-
7,55 ( , 4 ), 7,60 ( , 1 ).

 10
[2-(2-  (10 ).

 1-(2- )-2-  (7d) (7,7 , 33 )  33% 
 80°  16 . 

. , ,
 2N  (2 250 ).

 (Na2SO4) ,  5,9
(98%) : 1  (CDCI3)  1,85 ( , 1 ), 2,50 ( ,

), 3,00 ( , 2 ), 3,85 ( , 3 ), 4,10 ( , 2 ), 6,85-6,95 ( , 4 ).
:

[2-(3-  (10b): ( ) 1  (CDCI3) 1,85 ( , 1 ), 2,50 ( ,
), 2,95 ( , 2 ), 3,80 ( , 3 ), 4,05 ( , 2 ), 6,45-6,55 ( , 3 ), 7,15 ( , 1 ).

 11
2-(4- -4-  (11 )

 2  2,2- -4-  (90 ,
72 ,  (±)-1-(2,3-  Calbiochem-Novabiochem,

. 01-64-0291).  (900 ),  (5,0 , 26 ),
 (25 )  5-  (25,5 , 211 ) 

 12 . 
 3 .  60°

 (200 ),  (1:1, 200 ), 
 (10:10:1, 200 ),  (200 ),  (200 ), 

(200 ),  (200 ),  (3x200 )  (3x200 ). 
 (55° , 12 ),  11  (97 ).

:
2-(3- -4-  (11b);
2-(5- -4-  (11 )

 12
1-[3-[[3-(1 -3- ]-1-(4- )-1,3- -5-

 (4s).
2-(4- -4-  (11 ) (8,0 , 6,1 ) 

 (90 ).  (3,38 , 22,5 ), 
(6,30 , 36 )  1-[3-( ]-1-(4- )-1,3- -5-
(5,56 , 18 ).  80°  12 .

-
 (3x65 ),  (3x60 ),  (3x60 ) 

 (  40 , 5 ). , 
 (4x40 )  (55° , 12 , 9,5 ).

 (147 , 0,112 )  (43 , 0,297 ) 
.  0,5  (1,5 ) 

.  12  75° . 

 (1,5 ). 
 (1,5 ). 

 ( -18, 1 , Varian Mega Bond Elut , Chrompack . 220508), 
 (3 )  (3 ).  (4 )  (4,5 ).

 (SCX, 1 , Varian Mega Bond Elut , Chrompack .
220776),  10%  (3 ), 

 (4 )  (4 ),  4N  (4,5 ). 



 (4s) 
 (22 , 42%).  (m/z) 468 ( +), Rt=4,30, : 83%.

:
1-[3-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12 ):  (m/z) 468 ( +), Rt=4,22, : 96%;
1-[3-[[2-(7- -1H- -3- ]-1-(4- )-1,3- -5-

 (12b): 1  (CDCI3)  1,2-1,4 ( , 1 ), 1,4-1,55 ( , 1 ), 2,0-2,25 ( , 2 ), 2,25 ( , 3 ), 2,39 ( ,
), 2,60 ( , 2 ), 2,86 ( , 2 ), 5,05-5,21 ( , 2 ), 6,93-7,07 ( , 4 ), 7,17-7,3 ( , 2 ), 7,3-7,4 ( , 3 ), 7,4-7,5 ( ,
), 7,5-7,6 ( , 1 );  (m/z) 472 ( +), Rt=4,12, : 86%;

5- -1-[3-[[3-(5- -1/H- -3- ]-1-(4- )-1,3-
 (12 ):  (m/z) 475 ( +), Rt=4,57, : 92%;

5- -1-[3-[[3-(7- -1 -3- ]-1-(4- )-1,3-
 (12d):  (m/z) 479 ( +), Rt=4,47, : 94%;

1-[3-[[3-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 482 ( +), Rt=4,54, : 80%;

1-[3-[ [3-(1 -3- ]-1-(4- )-1,3- -5-
 (12f):  (m/z) 482 ( +), Rt=4,31, : 94%;

1-[3-[ [[2-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12g):  (m/z) 482 ( +), Rt=4,38, : 89%;

1-[3-[[3-(7- -1 -3- ]-1-(4- )-1,3- -5-
 (12h):  (m/z) 486 ( +), Rt=4,16, : 79%;

1-[3-[[3-(5- -1H- -3- ]-1-(4- )-1,3- -5-
 (12 ): 1  (CDCI3)  1,23-1,39 ( , 1 ), 1,39-1,54 ( , 1 ), 1,80 ( , 2 ), 2,06-2,24 ( , 5 ), 2,30

, 2 ), 2,34 ( , 2 ), 2,68 ( , 2 ), 5,13 ( , 1 ), 5,17 ( , 1 ), 6,93 ( , 2 ), 6,99 ( , 2 ), 7,21 ( , 1 ), 7,23-7,29
, 1 ). 7,33 ( , 1 ), 7,40 ( , 2 ), 7,47 ( , 1 ), 7,55 ( , 1 ), 8,01 ( , 1 );  (m/z) 486 ( +),  Rt=4,12,

: 98%;
1-[3-[ [2-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12j): 1  (CDCI3)  1,02 ( , 3 ), 1,25-1,38 ( , 1 ), 1,42-1,54 ( , 1 ), 2,10 ( , 1 ), 2,18 ( ,
), 2,49 ( , 2 ), 2,56 ( , 2 ), 2,61-2,70 ( , 2 ), 2,74-2,82 ( , 2 ), 5,13 ( , 1 ), 5,18 ( , 1 ), 6,94 ( , 2 ), 6,99

, 2 ), 7,19 ( , 1 ), 7,23-7,30 ( , 2 ), 7,38 ( , 2 ), 7,47 ( , 1 ), 7,54 ( , 1 ), 8,01 ( , 1 );  (m/z) 486
+), Rt=4,24, : 95%;
1-[3-[ [2-(7- -1 -3- ]-1-(4- )-1,3- -5-

 (12k): 1  (CDCI3)  1,02 ( , 3 ), 1,22-1,37 ( , 1 ), 1,42-1,53 ( , 1 ), 2,0-2,2 ( , 2 ), 2,36-2,6
, 4 ), 2,67 ( , 2 ), 2,81 ( , 2 ), 5,12 ( , 1 ), 5,16 ( , 1 ), 6,86-7,06 ( , 4 ), 7,2-7,4 ( , 5 ), 7,46 ( , 1 ), 7,54
, 1 );  (m/z) 486 ( +), Rt=4,26, : 91%;

1-[3-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 488 ( +), Rt=4,30, : 85%;

1-[3-[[3-(5- -1 -3- ]-5- -1-(4- )-1,3-
 (12m):  (m/z) 495 ( +), Rt=4,64, : 94%;

1-[3-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12n):  (m/z) 496 ( +), Rt=4,50, : 78%;

1-[3-[ [3-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 496 ( +), Rt=4,50, : 92%;

1-[3-[ [3-(7- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 500 ( +), Rt=4,39, : 91%;

1-[3-[ [3-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12q): 1  (CDCI3)  0,95 ( , 3 ), 1,21-1,36 ( , 1 ), 1,36-1,50 ( , 1 ), 1,77 ( , 2 ), 2,10 ( ,

), 2,18 ( , 1 ), 2,34-2,50 ( , 6 ), 2,65 ( , 2 ), 5,12 ( , 1 ), 5,15 ( , 1 ), 6,90-7,04 ( , 4 ), 7,20 ( , 1 ),
7,25 ( , 1 ), 7,30 ( , 1 ), 7,36 ( , 2 ), 7,45 ( , 1 ), 7,52 ( , 1 ), 8,12 ( , 1 );  (m/z) 500 ( +), Rt=4,35,

: 94%.
1-[3-[[3-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12r):  (m/z) 502 ( +), Rt=4,55, : 91%;
1-[3-[[2-(7- -1 -3- ]-1-(4- )-1,3- -5-

 (12s):  (m/z) 502 ( +), Rt=4,41, : 80%;
1-[3-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12t):  (m/z) 502 ( +), Rt=4,44, : 95%;
1-[3-[[2-(5,7- -1H- -3- ]-1-(4- )-1,3- -5-

 (12u):  (m/z) 504 ( +), Rt=4,35, : 92%;
1-[3-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12v):  (m/z) 514 ( +), Rt=4,50, : 91%;
1-[3-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12w): PX/MC (m/z) 516 ( +), Rt=4,59, : 90%;
1-[3-[[3-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12 ): PX/MC (m/z) 516 ( +), Rt=4,56, : 97%;
1-[3-[[3-(5,7- -1 -3- ]-1-(4- )-1,3~ -

5-  (12 ): PX/MC (m/z) 518 ( +), Rt=4,47, : 90%;
1-[3-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-

 (12z): PX/MC (m/z) 532 (MH+), Rt=4,46, : 87%;
1-[3-[[3-(5- -1H-i -3- ]-1-(4- )-1,3- -5-

 (12 ): PX/MC (m/z) 546 ( +), Rt=4,59, : 88%;
1-[3-[[2-(5- -1H- -3- ]-1-(4- )-1,3- -5-

 (12ab): PX/MC (m/z) 546 ( +), Rt=4,50, : 90%;



1-[3-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ): PX/MC (m/z) 560 ( +), Rt=4,61, : 90%;

1-[3-[[3-(5- -1H- -3- ]-1-(4- )-1,3- -5-
 (12ad): PX/MC (m/z) 560 ( +) Rt=4,62, : 92%.

1-[3-[ [2-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ): PX/MC (m/z) 594 ( +), Rt=4,60, : 82%;

1-[3-[ [3-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12af): PX/MC (m/z) 608 ( +), Rt=4,72, : 71%;

1-[2-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12ag): PX/MC (m/z) 502 ( +), Rt=4,50, : 90%;

1-[2-[[4-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12ah): PX/MC (m/z) 546 ( +), Rt=4,55, : 83%;

1-[4-[[2-(5,7- -1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 504 ( +), Rt=4,36, : 87%;

1-[4-[[2-(7- -1 -3- ]-1-(4- )-1,3- -5-
 (12aj):  (m/z) 502 ( +), Rt=4,42, : 70%;

1-[4-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12 k);  (m/z) 502 ( +), Rt=4,45, : 91%;

1-[4-[[2-(5- -1H- -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 546 ( +), Rt=4,48, : 90%;

1-[4-[[2-(5- -1 -3- ]-1-(4- )-1,3- -5-
 (12am):  (m/z)) 482 ( +), Rt=4,37, : 87%;

1-[4-[[2-(5- -1H- -3- ]-1-(4- )-1,3- -5-
 (12 n):  (m/z) 594 ( +), Rt=4,57, : 83%;

1-[4-[[2-(5-(2- -2- )-1 -3- ]-1-(4- )-1,3-
-5-  (12 ):  (m/z) 524 ( +), Rt=4,85, : 91%;

1-[4-[[2-(5-(2- )-1 -3- ]-1-(4- )-1,3- -5-
 (12 ):  (m/z) 510 ( +), Rt=4,72, : 92%.
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1-[3-[[2-(5- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (13 ).

2-(3- )-1,3- -4-  (2,0 , 1,6 ) -
 (15 ).  (0,67 , 4,5 ),  (1,70 ,

9,6 )  (0,28 , 4,8 ).  80°
 12 . 

 (3x15 ),  (3x15 ),  (3x15 ) 
 (  10 , 5 ). , 

 (4x10 )  (55° , 12 ). 
 (20 ).  (0,60 , 4,0 ),  (0,48 ,

2,7 )  1-(3- )-1-(4- )-1,3- -5-  (9) (0,79 , 2,5 ).
 12  80° . 

 (3x15 ),  (3x15 ),
 (3x15 )  (  15 , 5

). ,  (4x15 )  (55° , 12 , 2,1 ).
 (120 ,  0,08 )  4-  (  40 ,

0,20 ) .  0,5
 (1,5 ) .  12 

 75° . 
 (1,5 ). 

 (1,5 ).  ( -18, 1 , Varian Mega
Bond Elut , Chrompack, . 220508),  (3 )  (3 ). 

 (4 )  (4,5 ). 
 HPLC . 

 (SCX, 1 , Varian Mega Bond Elut , Chrompack . 220776), 
 10%  (3 )  (4 ) 

 (4 ),  4N  (4,5 ). 
 (13 ) 

(2 , 4 , 5%).  (m/z) 494 ( +), Rt=4,44, : 93%.
:

1-[3-[[2-(5- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (13b):  (m/z) 498 ( +), Rt=4,31, : 96%;

1-[3-[[2-(7- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (13 ):  (m/z) 498 ( +), Rt=4,34, : 86%;

1-[3-[[3-(5- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (13d):  (m/z) 512 ( +), Rt=4,48, : 96%;

1-[3-[[3-(7- -1 -3- ]( -2- -1- -1-(4- )-1,3-
-5-  (13 ):  (m/z) 512 ( +), Rt=4,49, : 78%;

1-[3-[[2-(5- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-
-5-  (13f):  (m/z) 514 ( +), Rt=4,52, : 86%;

1-[3-[[2-(5,7- -1 -3- ]-1-(4- )-1,3- -
5-  (13g):  (m/z) 518 ( +), Rt=4,47, : 89%;

1-[3-[[2-[5-(2- )-1 -3- ](2- ]-1-(4- )-1,3-



-5-  (13h):  (m/z) 524 ( +), Rt=4,78, : 96%;
1-[3-[[3-(4- -7- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-

-5-  (13 ):  (m/z) 526 ( +), Rt=4,65, : 83%;
1-[3-[[2-(4- -7- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-

-5-  (13j):  (m/z) 528 ( +), Rt=4,67, : 79%;
1-[3-[[3-(5- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-

-5-  (13k):  (m/z) 528 ( +), Rt=4,63, : 78%;
1-[3-[[2-(5- [3,2-h]-1 -3- ]( -2- -1- ]-1-(4- )-1,3-

-5-  (13l):  (m/z) 531 ( +), Rt=3,43, : 91%;
1-[3-[[3-(7- -1H-i -3- ](2- ]-1-(4- )-1,3-

-5-  (13m):  (m/z) 552 ( +), Rt=4,58, : 82%;
1-[3-[[4-(7- -1 -3- ]( -2- -1- ]-1-(4- )-1,3-

-5-  (13n):  (m/z) 552 ( +), Rt=4,17, : 69%;
1-[3-[[2-[5- -1 -3- ]-1-(4- )-1,3- -5-

 (13 ):  (m/z) 560 ( +), Rt=4,62, : 96%;
1-[3-[[3-(1 -3- ](2- ]-1-(4- )-1,3- -

5-  (13 ):  (m/z) 574 ( +), Rt=4,78, : 93%;
1-[3-[[2-(5- -1 -3- ](2- ]-1-(4- )-1,3-

-5-  (13q):  (m/z) 574 ( +), Rt=4,82, : 93%;
1-[3-[[2-(5- -1 -3- ](2- ]-1-(4- )-1,3-

-5-  (13r):  (m/z) 578 ( +), Rt=4,71, : 95%;
1-[3-[[3-(1 [3,2-h] -3- ](2- ]-1-(4- )-1,3-

-5-  (13s):  (m/z) 585 ( +), Rt=3,60, : 90%;
1-[3-[[3-(5- -1H- -3- ](2- ]-1-(4- )-1,3-

-5-  (13t):  (m/z) 588 ( +), Rt=4,96, : 82%;
1-[3-[[3-(5- -1 -3- ](2- ]-1-(4- )-1,3-

-5-  (13u):  (m/z) 592 ( +), Rt=4,82, : 90%;
1-[3-[[2-(5,7- -1 -3- ](2- ]-1-(4- )-1,3-

-5-  (13v):  (m/z) 596 ( +), Rt=4,84, : 92%;
1-[3-[[4-(1 [3,2-h] -3- ](2- ]-1-(4- )-1,3-

-5-  (13w):  (m/z) 599 ( +), Rt=3,71, : 83%;
1-[3-[(2- )[2-[5-(2- )-1 -3- ]-1-(4- )-1,3-

-5-  (13 ):  (m/z) 602 ( +), Rt=5,24, : 78%;
1-[3-[[2-(5- -1 -3- ](2- ]-1-(4- )-1,3-

-5-  (13 ):  (m/z) 638 ( +), Rt=4,98, : 91%.
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1-(3- )-1-(4- )-1,3- -5-  (14 ).
 1-(3- )-1-(4- )-1,3- -5-  (20 ,

35 , 80% )  (285 , 1,9 )  (200 ) 
 24 . . 

. 
, ,  1-(3- )-1-(4-

)-1,3- -5-  (25,8 , 99%,  80%) . 1

 (CDCI3)  1,6-1,9 ( , 2 ), 2,21 ( , 1 ), 2,31 ( , 1 ), 3,16 ( , 2 ), 5,12 ( , 1 ), 5,21 ( , 1 ), 7,02 ( ,
), 7,41 ( , 2 ), 7,43 ( , 1 ), 7,51 ( , 1 ), 7,62 ( , 1 ).

:
1-(2- )-1-(4- )-1,3- -5-  (14b): , 1

(CDCI3)  2,4-2,9 ( , 2 ), 3,38 ( , 1 ), 3,46 ( , 1 ), 5,15 ( , 1 ), 5,21 ( , 1 ), 7,03 ( , 2 ), 7,35-7,48 ( , 3 ),
7,52 ( , 1 ), 7,62 ( , 1 );

1-(4- )-1-(4- )-1,3- -5-  (14 ): , 1

(CDCI3)  1,1-1,5 ( , 2 ), 1,81 ( , 2 ), 2,00-2,30 ( , 2 ), 3,11 ( , 2 ), 5,14 ( , 1 ), 5,20 ( , 1 ), 7,01 ( , 2 ),
7,35-7,47 ( , 3 ), 7,51 ( , 1 ), 7,60 ( ,1 ).

 15.
1-(3-( )-1-(4- )-1,3- -5-  (15 ).

 1-(3- )-1-(4- )-1,3- -5-  (12,9 , 30 ,
 8%)  (150 ), ,  (20,3 , 450 ) 

 (50 ) . .
 12  (2 ) .

, ,
, . ,

 50% ( ./ .) ,  10% ./ .
/40% ./ .  20% ./ . , 

 (5,52 , 57%) , 1  (CDCI3)  1,05 ( , 3 ),
1,2-1,6 ( , 2 ), 2,15 ( , 1 ), 2,24 ( , 1 ), 2,57 ( , 2 ), 2,58 ( , 2 ), 5,12 ( , 1 ), 5,20 ( , 1 ), 7,00 ( ,

), 7,38 ( , 1 ), 7,42 ( , 2 ), 7,49 ( , 1 ), 7,58 ( , 1 ).
:

1-(2-( )-1-(4- )-1,3- -5-  (15b): ; 1

 (CDCI3)  2,38 ( , 3 ), 2,33-2,72 ( , 4 ), 5,13 ( , 1 ), 5,20 ( , 1 ), 7,01 ( , 2 ), 7,37-7,47 ( , 3 ), 7,50 ( ,
), 7,59 ( , 1 );

1-(4-( )-1-(4- )-1,3- -5-  (15 ): ;
1  (CDCI3)  1,00-1,45 ( , 2 ), 1,46 ( , 2 ), 2,10 ( , 1 ), 2,21 ( , 1 ), 2,37 ( , 3 ), 2,50 ( , 2 ), 5,13

, 1 ), 5,19 ( , 1 ), 7,00 ( , 2 ), 7,34-7,46 ( , 3 ), 7,49 ( , 1 ), 7,59 ( , 1 ).



 5- 1A
 5- 1A , .

3 -5-  5- 1A
 5- 1A

3 -5-
 (3 -5- )  5- 1A , 

 HeLa (HA7), ,  in vitro (Fargin, A. et
al., J. Biol. Chem., 1989, 264, 14848). , 
Harrington, . et al., J. Pharmacol. Exp. Ther., 1994, 268, 1098. 5- 1A  (40

)  15  37°  50  Tris-  7,7 3 -5- .
 10 . 

 Unifilter GF/B  Tomtec Cell Harvester. 
 Packard Top Counter. 

.

:
3 -5-

 in vitro 
3 -5- . , 

 Hyttel, J., Psychopharmacology, 1978, 60, 13. .

3 -5- 50 ( ) %
 100 50 ( ) %  100

39 60
1b 12 13

53 85
1,0 340

2b 6,4 40
38 15

2f 8,6 14
2g 40 20
2j 41 9,7

2m 4,7
2n 15

12 31
23 54

4b 63 59% .  100
11 4% .  100

4d 4,5 7% .  100
17 160

4f 1,6 4% .  100
4g 18 28% .  100
4h 3,2 69
4i 1,9 26% .  100
4j 6,1 78
4k 0,42 100
4l 76% .  100 27% .  100

4m 65% .  100 74% .  100
4n 14 39% .  100
4o 26 73
4p 19 6% .  100
4q 16 60% .  100
4r 11 19% .  100
4s 30 35
4t 69% .  100 73% .  100
4u 58% .  100 44% .  100
12b 43 10
12c 19 17
12d 31 12
12f 4,7 13
12i 27 20
12j 7,9 14
12k 3,6 8,4
12o 6,2 49% .  100
12p 19 11
12q 12 6,3
12r 16 47% .  100
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12v 39 12
12x 14 50% .  100

12aa 16 37% .  100
12ab 20 50% .  100
12ad 21 35% .  100
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13d 15 21
13e 22 27
13f 31 16% .  100
13g 18 49% .  100
13j 16 61% .  100
13k 19
13p 23
13q 12
13r 8,9
13t 23
13u 22
13v 23
13x 26
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