
 1- , -  -
, , , , 

.
,  FK-506  in vitro 

 (  Lyons et al, Pro. Natl. Acad. Sei., 1994, 91, 3191-95  Snyder et al, Nature
Medicine, 1995, 1, 32-37). WO-A-96/40140, WO-A-96/40633  WO-A-97/16190 , 
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. US-A-5721256  WO-A-98/13343  WO- -

98/13355 , , 
. WO-A-92/21313 .

 WO-A-96/40140  WO-A-96/40633 , 
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, , 
,  6-

 Hamilton & Steiner, Current Pharmaceutical Design, 1997, 3, 405-428).
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, 
3 5 , , 1 6 ;

X , S, NH  N( 1-C6 );
Y , S, NH  N( 1 6 );



R , 4-6- , , , 
, , ,  1, 2  3 ), 

1 6 , 2 6 ,  3 7 , , , - 2 1 6 ), - ), -
CONR5R6  - ), , ,  1  2 ), 

3 7 , , , - ), - 1 2 , - ), -
CONR5R6  - );

R1,  R2,  R3  R4 ,  ,  1 6 ,  3 7 , 1-
6 , 1 6 , -CONR5R6,  C3-C7 , 3 7 -( 2 4 , 3 7

2 4  – 2 1 6 );
R5  R6

1 6 , 
3 5 ;

" , ,  1, 2  3 ), 
1 6 , 1 6 , , -CONR5R6, 1 6 )  -NR5R6; 

"  5-6- ,  8-, 9-  10- , 
 1  3 ,  N,  S, , ,

 1, 2  3 ) 1 6 , 1 6 , ,
1 6 ),  -NR5R6.

, " " , , , ,
, , 

.
 ( ) .

, 
, , , , , , ,

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

.
, 

, , , , , , .
 Berge et al., J. Pharm. Sei., 1977, 66, 1-19.
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.

, , , 
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 ( ) 
, , 

, 
, .

:

 R, R1, R2, R3, R4, , X  Y 
(!)

 ( )  ( ), 
.

,  1,4- .
, X , S  NH.
, X  NH.
, Y  NH.
, Y  NH.
, R , , , , , 



 R  ( ).
, R  3- , 3- , 3-  4- , ,

, ,  R  ( ).
, R , , , ,  1, 2

 3 ), 1 6 ,  ,  - 2 1 6 )  - ),
, ,  1  2 ), 3 7

, , , - ), - 1 2  -CONR5R6.
, R  3- , 3- , 3-  4- , ,

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

3 7 , , , - ), - 1 2  -CONR5R6.
, R , , , ,  1, 2

 3 ), , 2- , , -2-
, 2- -4- , 4- -2- , 6- -2- -4-
, 2- -4- , 2- -4- , 1 -6- ,

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

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

.
 R  3- , 3- , 3-  4- , ,

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

6- -2- -4- , 2- -4- , 2- -4- , 1 -
-6- , , , , 2- , 3-

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

4- , (2- -4- , , , , 2-
 3-( .

, R1, R2, R3  R4 , 1 6 .
, R1, R2, R3  R4 , , , 

.
, R5  R6, ,  1,5- . , " "

, ,  CONR5R6,  R5  R6, , .
, " " , , , , ,

,  1, 2  3 ), 1 6 ,  1 6
, ,  -NR5R6.

, " " , , , , ,
,  1, 2  3 ), , ,

, , .
, " "  2- , 3- , 4- , -1- , 1H-1,2,4- -3- , -2-

, -3- , -4-  1 -6- , , ,  1, 2  3
), 1 6 , 1 6 , ,  -NR5R6.
, " "  2- , 3- , ,4- , -1- , 1 -1,2,4- -3- , -

2- , -3- , -4-  1 -6- , , ,  1, 2  3
), , , , , .
, " "  2- , 3- , 4- , 1 -1,2,4- -3- , -2- ,  -3-

,   -4- ,   1 -6- ,   2- -1- ,  2- -3- , 2- -4- , 4-
-2- , 6- -2- -4- , 2- -4- , 2- -4-  2-

-4- .
, :

 ( )  1,3- -2- ,  1,3- -2- , 1 -2- , 6- -
1,3- -2-  6- -1,3- -2- .

 ( )  ( ) :
(2S)-1-(1,3- -2- )-N2-[(3S)-1- -3- ]-2- ;
(2S)-1-(1,3- -2- )-N2-[(3S)-1-(2- -3- ]-2- ;
(2S)-1-(1,3- -2- )-N2-[(3S)-1-(3- -3- ]-2- ;
(2S)-1-(1,3- -2- )-N2-[(3S)-1-(4- -3- ]-2- ;



(2S)-N2-{(3S)-1-[3-( -3- }-1-(1,3- -2- )-2-
;

(2S)-N2-{(3S)-1-[(2- -3- )] -3- }-1-(1,3- -2- )-2-
;

(2S)-N2-{(3S)-1 -[( -3- )] -3- }-1 -(1,3- -2- )-2- ;
(2S)-N2-{(3S)-1-[( -4- )] -3- }-1-(1,3- -2- )-2- ;
(2S)-N2-{(3S)-1-[( -2- )] -3- }-1-(1,3- -2- )-2- ;
(2S)-N2-{(3S)-1-[1-( -4- )] -3- }-1-(1,3- -2- )-2- ;
(2S)-N2-{(3S)-1-[ -2- -3- }-1-(1,3- -2- )-2- ;
(2S)-N2-{(3S)-1-[2- -4- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1-[4- -2- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1-[6- -2- -4- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1-[2- -4- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1-[2- -4- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1-[1 -6- -3- }-1-(1,3- -2- )-2-

;
(2S)-N2-{(3S)-1- -3- ]-1-(6- -1,3- -2- )-2- ;
(2S)-1-(1,3- -2- )-N2-(1- -3- )-2- ;
(2S)-1-(1,3- -2- )-N2-(3R,5S)-5-[( -3- -2-

; 
1-(1 -1,3- -2- )-N2-[(3S)-1- -3- ]-2- .

 ( ) , 
,  R, R1, R2, R3, R4, , X  Y  ( ), 

.
1)  ( ),  X  S 

:

 X  S :
—Y—R (III).

,  (II)  3,
. 

, , ,
, , , , 0-56, . 371-4.

:
)  (II)  1-

 1-(3- )-3-
, , ,  in situ  (III).

, . 
, , 4- .

)  (II)   (III) , 
, .

)  (II)  (III)  1,1’-
, 

.
)  (II)  (III), , 

, , N,N- , , , 
, ,  Y .

 (II) ,
,  1.



R7  C1-C4 , , , 
L1 , , ,  ( , ), -SCH3, -SH, -SO2CH3,

-SO2CF3, - 2 3  -OSO2CF3.
 (III), (IV)  (VI) .

2)  ( ),  X=NH ( ,  (IB)) 
 2,  ( )  ( )  (III).





 L2 , , ,  L1,
R8

1 4  ( , ) , 
R9

1- 4 .
 (VIII)  (X) .

,  (VIII)  (X)  46  47 
.



 ( ),  X  S :
 X  S, :

—Y— R (III),
 L3 , , 

) , ,
)  ,  ,  ,   (II)   1-

, -1- -( ,
-(1 -1- )-N,N,N',N'- ,

)  ,  ,  ,   (II)  
, 

(IV) , , ,  (II)  1,1'-
.

.
 (XIV) , , 

 (II).
4)  ( ) :

:

 L3  L1  (VI) .
,  L3 , 

, , , ,
 N,N- , .

 X=S, , ,
.  (XV) ,
,  47.  (XVI) 

, ,  47.
,  ( ) 

) , , 
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, 
, , . 

, , 
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,  (
). , 

.
 ( ) 

 ( ) , . 

.
 ( )  FKBP-12  in vitro 

 ( , 
Kofron, J.L, et al., Biochemistry, 1991, 30, 6127-6134, Zarnt, ., et al., Biochem. J. 1995, 305, 159-164, Holt, D.A.,
et al., J. Am. Chem. Soc, 1993, 115, 9925-9938). , 

 ( ,  N-
 [ -AFPF-nHA]) 

.
50 (  ( ),  50% ) 

.  (2,175 ) (50  4-(2- )-1-
 ( ), 100  NaCI, 1  ( ), pH 8,0) 

 10° .  12,5
, 250  60  1

 50  FKBP-12 (4,5 ). 
 12,5  20 -AFPF- HA .  390

 0,25 . 

.  (
10  100 )  % . 50

.
K .app ( ) 

.  (2,175 ) (50 , 100  NaCI, 1 , pH
8,0)  10° .  12,5 

, 250  60  1
 50  FKBP-12 (1,5 ). 

 12,5 -AFPF-  (
100 )  400  LiCI .  390  3 

 0,5 . 
 ( )  ( u- )- F-

 t0  [ ]. 
. [ ] 

 (  Morrison, J.F., et ai, Comments Mol. Cell Biophys., 1985, 2, 347-368). 
 FKBP-12  (30 ). 

 Dixon, ., Biochem. J., 1953, 55, 170-171) 
.  FKBP52  
:  FKBP52 (5,2 ) 

FKBP12  2,185 .
 FKBP-12 .

, 
 FKBP-52 .

 FKBP-52  Peattie, DA,
et al. Proc. Natl. Acad. Sei. USA 1992 Nov. 15; 89 (22): 10974-8.  FKPB-52 

: Miyata, Y., et al. Proc. Natl. Acad. Sei. USA 1997 Dec. 23; 94(26): 14500-5; Tai, . ., et al.
Biochemistry 1993 Aug. 31; 32(34); 8842-7; Bose, S. et al. Science, 274, 1715-5, 1996  Czar, M. J., et al.
Molecular Endocrinology 9, 1549-1560, 1995.

 ( ) 
.  ( ) ,

 Bray (  "Culturing Nerve Cells", Ed. G. Banker . Goslin, MIT Press, Cambridge, MA,
1991, p.119). 2+ 2+  (Tyrodes)  

.  24- , 
27  37°  5% 2. 

 4 . 
 24  48 .  4  6 , 

, 
.  10

)  10 .
 FKBP-12 

 SH-SY-5Y  Gold, E.G., et al, in Exp. Neurol. ,1997, 147(2), 269-
278.  Dulbecco's Modified Eagle's Medium (DMEM)  10% 

 (ETC), 50 U/ , 50  37°  7% 2.
 1x106  5  400 . 

 10  ±  7 , 
 ( ). 

 20 .



 in vivo 
,  (  Bridge,

P.M., et al., Experimental Neurology, 1994, 127, 284-290, Medinaceli, L, et al., Expl. Neurology, 1982, 77, 634-
643, Gold, B.G., et al., Restorative Neurology  Neuroscience, 1994, 6, 287-296), 1- -4- -1,2,3,6-

 ( )  6- , 
 (  Mokry, J., Physiol. Res., 1995, 44(3), 143-150) , 

 (  Cassel, J. , Duconseille, E., Jeltsch, H.  Will, ., Prog.
Neurol., 1997, 51, 663-716).  ( ) , 
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,  ( ,  pH  3  9). 

.
,  ( ) 

 1  25  ( ).
,  ( )  0,05  1,0

, ,  ,  .  ,  
, , 

, . 
. , , 

.
 ( ) , , 

,  ( ), , ,
, , ,  1,1,1,2-  (HFA 134
]  1,1,1,2,3,3,3-  (HFA 227EA [ ]), 

. , 
, . 

, , 
, , , . 
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,  ( ) 

, .
, 

 " "  20  20  ( ) . 
 20  20 , ,

, , , .
,  ( ) , 

, , , . 
 ( ) . 

, , .
, , 

, pH , , , ,
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, . , 
, .
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, , , 
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, . , 
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.
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;
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;
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;
(v)  ( ), , ,

, 
;
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, , , 
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, , , 
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, , 
 ( , ), ,

;
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, , , 
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(viii) , , 

 ( ) , 
;

) , , 
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 ( ) , ;
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 ( ) , 

, , , 
, , 
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, , , 
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, , 
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), , , , 

, 
 ( , , , ),

, , 
 ( , ), ,

;
)  ( ),  (

) , 
, , , , 

 ( , ),
 ( , ), ,



; 
) ;

(xiv)  ( ) , ,
, , 

 FKBP-12  FKBP-52.
 ( ). 

 ACD/IUPAC Pro.
 1

(2S)-1-(1,3- -2- )-n2-[( R)-1- -3- ]-2-

 (0,167 )  (2S)-1-(1,3- -2- )-2-
 (100 ) [  3], 1-  (60,4 ), (3R)- -3-

 (78,7 )  1-(3- )-3-  (85,4 )  (30 ).
 18 , 

, 
. 

 50:50:0,  25:75:0,  20:80:1,
, :0,88 ,  (2S)-1-(1,3- -2- )-N2-[(3R)-

1- -3- ]-2-  (94 ).
1  (CDCI3) : 7,40 (1 , ), 7,30-7,20 (7 , ), 7,10 (1 , ), 6,70 (1 , ), 4,90 (1 , ), 4,45 (1 , ), 4,25

(1 , ), 3,70-3,50 (2 , ), 3,20 (1 , ), 2,80 (1 , ), 2,50 (2 , ), 2,40-2,20 ( ), 1,80-1,50 (6 ).
: , 69,70; , 7,15; N, 13,16; C24H28N4O2·0,5 2 , 69,71; , 7,07;

N,13,09%.
: [ ]D25 = -40,9° (  = 0,09, ).

 2
(2S)-1-(1,3- -2- )-N2-[(3S)-1- -3- ]-2-

 1  (2S)-1-(1,3-
-2- )-2-  [  3]  (3S)- -3-

. 
 50:50:1,  20:80:1, ,

:0,88 ,  10% . 
,  (2S)-1-(1,3- -2- )-N2-[(3S)-1-

-3- ]-2- .
1  (CDCI3) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (6 , ), 7,05 (1 , ), 6,60 (1 , ), 4,85 (1 , ), 4,45 (1 ,

), 4,25 (1 , ), 3,60 (2 , ), 3,20 (1 , ), 2,75 (1 , ), 2,55 (2 , ), 2,35 (1 , ), 2,25 (2 , ), 1,80-1,50 (4 ,
), 1,30 (2 , ).

: , 71,00; , 7,00; N, 13,80; C24H28N4O2 , 71,26; , 6,98; N,
13,85%.

: [ ]D25 = -102,0° (  = 0,1, ).
 3

(2S)-1-(1,3- -2- )-N2-[(3R)- -3- ]-2-



20%  (12,5 )  (2S)-1-(1,3- -2- )-N2-
[(3R)-1 - -3- ]-2-  (62,5 ) [  1]  (10 ).

 414  (60 )  56 , 
. 

 95:5  90:10,
, ,  (2S)-1-(1,3- -2- )-N2-[(3R)- -3- ]-2-

 (1 ) .
1  (CDCI3) : 7,35 (1 , ), 7,25 (1 , ), 7,20 (1 , ), 7,00 (1 , ), 6,65 (1 , ), 4,85 (1 , ), 4,40

(1 , ), 4,25 (1 , ), 3,20 (1  , ), 2,80 (1 , ), 2,65 (1 , ), 2,55 (1 , ), 2,40-2,20 (4 , ), 1,80-1,60 (6 ,
).

MC: 314 (MH+).
 4

(2S)-1-(1,3- -2- )-N2-[(3S)- -3- ]-2-

 3  (2S)-1-(1,3-
-2- )-N2-[(3S) -3- ]-2-  [  2]  20%

,  (2S)-1-(1,3- -2- )-N2-[(3S)- -3- ]-2-
.

1  (CDCI3) : 7,30 (1 , ), 7,25 (1 , ), 7,20 (1 , ), 7,00 (1 , ), 6,60 (1 , ), 4,80 (1 , ), 4,40 (1 ,
), 4,20 (1 , ), 3,25 (1 , ), 3,20 (1 , ), 3,00-2,80 (2 , ), 2,70 (1 , ), 2,40 (1 , ), 2,15 (1 , ), 1,80-1,50

(7 , ).
: , 60,85; , 7,14; N, 15,79; 17 22N4 2 0,25 2 2 0,4 2 ,

60,43; , 6,85; N, 16,34%.
 5

(2S)-1-(1,3- -2- )-N2-[(3S)-1-(2- -3- ]-2-

 (28,6 )  (2S)-1-(1,3- -2- )-N2-[(3S)- -3-
]-2-  (104,9 ) [  4]  2-  (52,7 )  (5 ).



 75°  48 , 
(28,6 )  24 . 

, ,
. 

 93:7:1,
, :0,88 

 95:5, , ,  (2S)-1-(1,3-
-2- )-N2-[(3S)-1-(2- -3- ]-2-  (11 ) 

.
1  (CDCI3) : 8,15 (1 , ), 7,40 (1 , ), 7,25 (2 , ), 7,20 (1 , ), 7,05 (1 , ), 6,80 (1 , ), 6,60 (1 ,

), 6,30 (1 , ), 4,90 (1 , ), 4,60 (1 , ), 4,25 (1 , ), 3,75 (1 , ), 3,50 (2 , ), 3,45 (1 , ), 3,20 (1 , ), 2,40-
2,20 (2 , ), 2,05 (1 , ), 1,80-1,60 (5 , ).

:  392,2073 ( +), C22H25N5O2  392,2086 ( +).
 6

(2S)-1-(1,3- -2- )-N2-[(3S)-1-(2- -3- ]-2-

 (0,052 )  (2S)-1-(1,3- -2- )-N2-[(3S)-1-(2- -3-
 (108,2 ) [  4]  2-(  (6,8 ,

0,055 )  0° . [2-(  2-(
. 

, 
. 

.  18 , 
. 

, . 

 93:7:1, , :0,88 ,  (2S)-1-(1,3-
-2- )-N2-[(3S)-1 -(2- -3- ]-2-  (63,1 ) 

.
1  (CDCI3) : 8,45 (1 , ), 7,50 (1 , ), 7,40 (1 , ), 7,30-7,00 (5 , ), 6,80 (1 , ), 4,85 (1 , ), 4,50

(1 , ), 4,25 (1 , ), 3,70 (2 , ), 3,20 (1 , ), 2,80 (1 , ), 2,65 (1 , ), 2,55 (1 , ), 2,40-2,00 (4 , ), 1,80-
1,60 (5 , ). : , 62,01; , 6,38; N, 15,39; C23H27N5O2. 1,25 2  0,25 2 2

, 62,16; , 6,73; N, 15,59%.
 7-9

 (  1) :

 6  (2S)-1-(1,3- -2- )-N2-[(3S)-
-3- ]-2-  [  4] .



1.  11.
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(2S)-1-(1.3- -2- )-N2-(3S)-1-[2-(2- -3- -2-

2-  (0,02 )  (2S)-1-(1,3- -2- )-N2-[(3S) -3-
 (53,6 ) [  4]  (5 ). 

 (40% ) (1 ) 
 48 , 

. 
 93:7:1, , :0,88 

 95:5, , ,  (2S)-1-
(1,3- -2- )-N2-(3S)-1-[2-(2- -3- -2-  (19,8 ) 

.
1  (CDCI3) : 8,50 (1 , ), 7,60 (1 , ), 7,40 (1 , ), 7,25 (1 , ), 7,20-7,00 (4 , ), 6,65 (1 , ),

4,90 (1 , ), 4,50 (1 , ), 4,25 (1 , ), 3,20 (1 , ), 3,00-2,80 (5 , ), 2,65 (2 , ), 2,40-2,20 (4 , ), 1,80-1,60
(5 , ). MC: 420 ( +).

 11
(2S)-1 -(1,3- -2- )-N2-(S)-1 -[2-(2- -1 -1 - -3- -2-

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

-1  [  3962274, CAN 85: 177416]. 
 93:7:1, 

, :0,88 ,  (2S)-1-(1,3- -2- )-N2-(3S)-
1 -[2-(2- -1 -1 - -3- -2- . 

  1  N . 
, 

.
1  ( -d6) : 8,55 (1 , ), 7,60 (1 , ), 7,50 (1 , ), 7,40 (1 , ), 7,25 (1 , ), 7,15 (1 , ), 7,00

(1 , ), 4,75 (1 , ), 4,45 (2 , ), 4,40 (1 , ), 4,00 (1 , ), 3,80-3,20 (7 , ), 2,70-2,25 (2 , ), 2,60 ( , ),
2,20 (1 , ), 1,80-1,60 ( , ), 1,50-1,10 (2 , ).

:  423,2516 ( +), C23H30N6O2  423,2509 ( +).
 12

(2S)-1-(1, 3- -2- )-N2-[(3S)-1-(1 -1,2,4- -3- -3- ]-2-



3-( )-1 -1,2,4-  (70,8 ) [  Bazhenov D.N. et al, Zh. Org. Khim, (1994), 30(5), 791-
792 , ]  (2S)-1-(1,3- -2- )-N2-[(3S) -3-

]-2-  (91,8 ) [  4],  (91 )  (10 ) 
 (10 )  0° .  18 ,

.
, 

. 
 93:7:1, , :0,88 ,

 (2S)-1-(1,3- -2- )-N2-[(3S)-1-(1 -1,2,4- -3- -3- ]-2-
 (12,6 ) .

1  (CDCI3) : 8,00 (1 , ), 7,60 (1 , ), 7,40 (1 , ), 7,25 (1 , ), 7,15 (1 , ), 7,00 (1 , ), 4,85
(1 , ), 4,45 (1 , ), 4,20 (1 , ), 3,95 (2 , ), 3,25 (1 , ), 3,00-2,20 (7 , ), 1,80-1,25 (5 ).

:  396,2138 ( +), C20H25N7O2  396,2148 ( +).
 13

(2S)-N2-[(3S)-1-(( -3- )-1-(1,3- -2- )-2-

 5  (2S)-1-(1,3-
-2- )-N2-[(3S)- -3- ]-2-  [  4]  2- .

 93:7:1,  90:10:1, , :0,88
,  (2S)-N2-[(3S)-1-(( -3- ]-1-(1,3- -

2- )-2- .
1  (CDCU) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (1 , ), 7,10 (1 , ), 6,80 (1 , ), 6,60 (1 , ), 5,20 (1 ,

), 4,85 (1 , ), 4,45 (1 , ), 4,25 (1 , ), 3,25 (1 , ), 3,10 (2 , ), 2,85 (1 , ), 2,75 (1 , ), 2,65 (1 , ),
2,50-2,20 ( , ), 1,80-1,60 (6 , ).

:  372,2046 ( +), 19 25N5 3  372,2036 ( +).
 13

(2S)-N2-((3S)-1-[3-( -3- )-1-(1,3- -2- )-2-



 5  (2S)-1-(1,3-
-2- )-N2-[(3S)- -3- ]-2-  [  4]  3-

 [Biorg. Med. Chem. 1998, 6, 721-734]. 
 98:1,75:0,25

 93:7,  90:10:1, , :0,88 , 
(2S)-N2-{(3S)-1-[3-( -3- }-1-(1,3- -2- )-2-

.
1  (CDCIa) : 7,80 (2 , ), 7,30 (4 , ), 7,20 (1 , ), 7,05 (1 , ), 6,70 (2 , ), 5,50 (1 , ), 4,85

(1 , ), 4,45 (1 , ), 4,25 (1 , ), 3,60 (2 , ), 3,20 (1 , ), 2,75 (1 , ), 2,50 (2 , ), 2,40 (1 , ), 2,25 (2 , ),
1,50-1,85 (6 , ).

: , 66,43, , 6,51, N, 15,42, C25H29N5O3 0,25 2 , 66,43, , 6,58,
N, 15,49%.

MC: 448 ( +).
 14

(2S)-N2-[(3S)-1-( -3- ]-(1.3- -2- )-2-

 (11,6 )  (2S)-1-(1,3- -2- )-N2-[(3S)- -3- ]-2-
 (51,6 ) [  4]  (3 ). 

 18 , . 
. 

. 
 93:7:1, 

90:10:1, :0,88 ,  (2S)-N2-[(3S)-1-
-3- ]-1-(1,3- -2- )-2-  (26,4 ) 

.
1  (CDCIs) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (1 , ), 7,10 (1 , ), 6,70 (1 , ), 5,10 (1 , ), 4,90

(1 , ), 4,45 (1 , ), 4,25 (1 , ), 3,20 (1 , ), 2,85 (1 , ), 2,75-2,60 (4 , ), 2,40-2,20 (5 , ), 1,80-1,55 (6 ,
).

MC: 386 ( +).
 15

(2S)-N2-[(3S)-1- -3- ]-1-(6- -1,3- -2- )-2-

 1  (2S)-1-(6-
-1,3- -2- )-2-  [  6]  (3R)- -

-3- . 
 50:50:1  40:60:1, ,

. ,
 (2S)-N2-[(3S)-1- -3- ]-1-(6- -1,3- -2- )-2-

.
1  (CDCI3) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (6 , ), 6,60 (1 , ), 4,80 (1 , ), 4,40 (1 , ), 4,20 (1 ,

), 3,55 (2 , ), 3,20 (1 , ), 2,80 (1 , ), 2,55 (2 , ), 2,40-2,20 ( , ), 1,80-1,50 (6 ).
: , 59,54; , 5,58; N, 11,54; 24 27N4 2 , 59,63; , 5,63; N,



11,59%.
 16-20

 (  2) :

 1, , 
 4- ,  (28)-1-(1,3- -2- )-

2-  [  3]  [  8  13-
16 (  2 )].



 21-26  (  3)  :

 1, , 
 4- ,  (2S)-1-(1,3- -2- )-

2-  [  3]  [  24-30
 36)].





 28 (2S)-N2-(1- -3- )-1-(1,3- -2- )-2-



 1  (2S)-1-(1,3-
-2- )-2-  [  3]  1- -3-

 J. Med. Chem. (1977), 21(1), 78-82]. 
 80:20, 

60:40,  50:50, , ,  (2S)-N2-(1- -3- )-1-(1,3-
-2- )-2- .

1  (CDCI3) : 7,40 (1 , ), 7,30 (5 , ), 7,20 (5 , ), 7,15 (2 , ), 7,10 (1 , ), 6,80 (1 , ),
4,90 (1 , ), 4,55 (1 , ), 4,25 (1 , ), 4,20 (1 , ), 3,50 (2 , ), 3,20 (1 , ), 2,85 (1 , ), 2,75 (1 ,

), 2,35 (1 , ), 1,80-1,50 (5 , ).
: , 73,84; , 6,48; N, 11,79, C29H30N4O2 0, 2 , 73,71; , 6,54;

N, 11,86%.
 29

(2S)-1-(1,3- -2- )-N2-(1- -3- )-2-

20%  (31 )  (2S)-N2-(1- -3- )-1-
(1,3- -2- )-2-  (120 ) [  28]  (5 ). 

 18  414  (60 ),  20% 
 (32 )  72 . 

. 
 100:0,

 90:10, ,  2% ,  (2S)-1-(1,3--
-2- )-N2-(1- -3- )-2-  (37,1 ) .

1  (CDCIa) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (1 , ), 7,05 (1 , ), 4,95 (1 , ), 4,60 (1 , ), 4,25 (1 ,
), 3,75 (2 , ), 3,30-3,10 ( , ), 2,60 (2 , ), 2,40 (1 , ), 1,80-1,60 (5 , ), 1,00 ( , ).

: , 59,71; , 7,17; N, 14,45; C18H24N4O2 0,55CH2CI2 , 59,39; ,
6,74; N, 14,94%.

MC: 329 ( +).
 30

(2S)-1-(1 ,3- -2- )-N2-(1 - -3- )-2-



 1  (2S)-1-(1,3-
-2- )-2-  [  3]  1-

 J. Med. Chem. (1980), 23(8), 848-851]. 

 90:10,  40:60, ,
 10% ,  (2S)-1-(1,3- -2- )-N2-(1- -3-
-2- .

1  (CDCI3) : 7,40-7,00 (9 , ), 6,95 (1 , ), 4,90 (1 , ), 4,30-4,20 (2 , 2 ), 4,10 (1 , ), 3,40
(1 , ), 3,25 (1 , ), 2,60 (1 , ), 2,40-2,20 ( , ), 2,10 (1 , ), 1,90 (1 , ), 1,80-1,40 (8 ).

MC:419(MH+).
 31

(2S)-1-(1,3- -2- )-N2-(4- )-2-

 (10 )  4-([(2S)-1-(1,3- -2- )-2-
-1-  (1,631 ) [  31] 

(10 )  0° .  2 ,
. 

 pH  8 . 
, ,

 (2S)-1-(1,3- -2- )-N2-(4- )-2-  (1,48 ) 
.
1  (CDCI3) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (1 , ), 7,10 (1 , ), 6,80 (1 , ), 4,85 (1 , ), 4,30 (1 ,

), 4,00 (1 , ), 3,30 (2 , ), 3,20 (1 , ), 2,90 (2 , ), 2,35 (1 , ), 2,05 (2 , ), 1,80-1,60 (6 , ), 1,30 (2 ,
).

MC: 329 (MH+).
 32

(2S)-1-(1,3- -2- )-N2-(1 - -4- )-2-

 6  (2S)-1-(1,3-
-2- )-N2-(4- )-2-  [  31] .



 93:7:1, , :0,88 , 
(2S)-1-(1,3- -2- )-N2-(1- -4- )-2- .

1  (CDCI3) : 7,40 (1 , ), 7,30-7,20 (7 , ), 7,10 (1 , ), 6,45 (1 , ), 4,90 (1 , ), 4,25 (1 , ), 3,85
(1 , ), 3,40 (2 , ), 3,20 (1 , ), 2,65 (2 , ), 2,40 (1 , ), 2,15 (2 , ), 1,90 ( , ), 1,80-1,60 (4 , ), 1,30
(2 , ).

: , 69,87; , 7,39; N, 12,79, C25H30N4O2 0,15 2 2 , 70,04; ,
7,08; N, 12,99%.

 33
(2S)-1-(1,3- -2- )-N2-[1-(4- )-4- 1-2-

4-(  (88,1 )  (2S)-1-(1,3- -2- )- 2-(4- )-2-
 (118 ) [  31],  (56,6 )  (6,7 ) 

 (10 )  0° .  18 ,
. 

 93:7:1, ,
:0,88 ' ,  (2S)-1-(1,3- -2- )-N2-[1-(4-

)-4- ]-2-  (14,8 ) .
1  (CDCIa) : 8,55 (2 , ), 7,40 (1 , ), 7,30 (2 , ), 7,25 (2 , ), 7,10 (1 , ), 6,50 (1 , ), 4,90 (1 ,

), 4,25 (1 , ), 3,90 (1 , ), 3,40 (2 , ), 3,20 (1 , ), 2,75-2,60 (2 , ), 2,40 (1 , ), 2,20 (2 , ), 1,90 (2 , ),
1,80-1,60 (5 , ), 1,50 (2 , ).

MC: 420 ( +).
 34

 (2S,4R)-4-([(2S)-1-(1,3- -2- )-2- )-2-
[( -1-

 1  (2S)-1-(1,3-
-2- )-2-  [  3]  (2S,4R)-4- -2-

[( -1-  [  34]. 

70:30,  50:50, , ,  (2S,4R)-4-([(2S)-1 -(1,3-
-2- )-2- )-2-[( -1-

.
1  (CDCI3) : 7,40-7,25 (7 , ), 7,20 (1 , ), 7,05 (1 , ), 6,55 (1 , ), 4,90 (1 , ), 4,55 (1 , ), 4,50

(2 , ), 4,25 (1 , ), 4,05-3,90 (1 , ), 3,65-3,50 ( , ), 3,30-3,10 (2 , ), 2,35 (2 , ), 1,85-1,30 (14 , ),
0,90 (1 , ).

: , , 66,66; , 7,22; N, 10,31; C30H38N4O5 0,25H2O , 66,83; , 7,20;
N, 10,39%.

: [ ]D25 = -51,0° (  = 0,1, ).
 35

(2S)-1-(1,3- -2- )-N2-(3R.5S)-5-[( -3- -2-



 8 -
 (2S,4R)-4-([(2S)-1-(1,3- -2- )-2- )-2-

[( -1-  [  34] ,  (2S)-1-(1,3-
-2- )-N2-(3R,5S)-5-[( -3- -2-

.
1  ( -d6) : 9,60 (1 , ), 8,95 (1 , ), 8,45 (1 , ), 7,40-7,25 (7 , ), 7,15 (1 , ), 7,00 (1 , ),

4,80 (1 , ), 4,55 (2 , ), 4,40 (1 , ), 4,15-4,05 (1 , ), 4,00 (1 , ), 3,70-3,60 (2 , ), 3,40 (2 , ), 3,10 (1 ,
), 2,25 (1 , ), 2,00 (2 , ), 1,80-1,60 ( , ), 1,55 (1 ), 1,35 (1 ).

: , 55,60; , 6,39; N, 10,14; C25H30N4O3 2HCI 2 2 , 55,25; ,
6,67; N, 10,30%.

: [ ]D25 = -19,0° (  = 0,1, ).
 36

(3S)-1-(2- )-3- (2S)-1-(1,3- -2- )-2-

(3R)-1-(2- )-3-  (117 ) [  35] 
 (2S)-1-(1,3- -2- )-2-  (150 ) [

 3],  (192 )  (0,115 ) 
(6 ).  16 , 

 0,5
.  was  15% 

. , 
. 

 98:2, , ,  (3S)-1-(2- )-3-
(2S)-1-(1,3- -2- )-2-  (140 ) . 

, .
1  (CDCI3) ( ) : 8,30-8,20 (1 , ), 7,60-7,30 (1 , ), 7,20-7,15 (1 , ), 7,15-7,00 (2 ,

), 7,00-6,90 (1 , ), 5,00-4,85 (2 , ), 4,20-4,00 ( , ), 3,55 (1 , ), 3,50-3,45 (1 , ), 3,40-3,25 (1 , ),
2,90-2,75 (2 , ), 2,75-2,60 (1 , ), 2,50-2,40 (1 , ), 2,35-2,15 (2 , ), 1,90-1,40 (4 , ), 1,35-1,25 (1 , ),
1,25-1,10 (1 , ).

MC: 421 (MH+).
: [ ]D25 = -40,70° (  = 1,0, ).

 37
(3S,5S)-5-( )-1-(4- -3-  (2S)-1-(1,3- -2-

)-2-



 36  (3R,5S)-5-
)-1-(4- -3-  [  38]  (2S)-1-(1,3- -2-

)-2-  [  3]. 
 3:1,

 10:1, , , . 

, .
1  (CDCI3) ( ) : 8,54-8,50 (1 , ), 8,39-8,37 (1 , ), 7,34-7,27 (1 , ), 7,26-7,18 (4 , ),

7,18-7,09 (2 , ), 7,02-6,95 (1 , ), 6,95-6,87 (1 , ), 6,84-6,80 (1 , ), 6,78-6,72 (1 , ), 5,08-5,00 (0,5 , ),
5,00-4,94 (1 , ), 4,70-4,64 (0,5 , ), 4,42-4,32 (1 , ), 4,30-4,20 (0,5 , ), 4,20-4,13 (1 , ), 4,10-4,02 (0,5 ,

), 3,57 (1 , ), 3,38-3,28 (1 , ), 3,26-3,20 (0,5 , ), 3,11-3,05 (0,5 , ), 3,05-2,97 (1 , ), 2,92-2,83 (0,5 , ),
2,54-2,48 (0,5 , ), 2,46-2,41 (0,5 , ), 2,39-2,31 (0,5 , ), 2,30-2,24 (1 , ), 2,16-2,06 (1 , ), 1,90-1,68 ( ,

), 1,64-1,50 (1 , ), 1,35-1,22 (2 , ). MC: 513 ( +).
: [ ]D25 = -18,00° (  = 1,0, ).

 38
(3S)-1-[(2- -4- ]-3-  (2S)-1-(1.3- -2- )-2-

 36  (3R)-1-[(2-
-4- ]-3-  [  39]  (2S)-1-(1,3- -2- )-2-

 [  3]. 

3:1,  1:1, , ,  95:5, 
, , 

, 95:5,  (3S)-1-[(2- -4- ]-3-  (2S)-1-(1,3-
-2- )-2- . 

.
1  (CDCI3) : 7,93-7,92 (1 , ), 7,29-6,85 (5 , ), 6,72 (1 , ), 5,00-4,80 (2 , ), 4,20-

4,10 (2 , ), 4,08-3,99 (1 , ), 3,95-3,86 (1 , ), 3,35-3,21 (2 , ), 3,20-3,15 (1 , ), 2,79-2,65 (2 , ), 2,38-
2,10 (2 , ), 2,10-1,95 (1 , ), 1,90-1,60 ( , ), 1,60-1,40 (2 , ), 1,40-1,20 (1 , ).

MC: 439 ( *).
: [ ]D25 = -52,50° (  = 1,0, ).

 39
(2S)-1-(1,3- -2- )-N2-[(3S)-1-(3- -3- 1-2-



 1, 
,  4- ,  (2S)-1-(1,3- -2-

)-2-  [  43]  (3S)-1-(3- -3-
 41],  (2S)-1-(1,3- -2- )-N-[(3S)-1-(3- -3-

]-2- .
1  (CDCI3) : 8,40 (1 , ), 7,60 (1 , ), 7,55-7,40 (2 , ), 7,22 (1 , ), 7,10 (2 , ), 6,80 (1 , ), 4,95

(1 , ), 4,40 (1 , ), 3,80 (1 , ), 3,60-3,40 (2 , ), 3,25 (1 , ), 2,70 (1 , ), 2,60-2,30 (2 , ), 2,30-2,10
, ), 1,80-1,40 (6 , ).
MC: 422 ( +).

 40
(2S)-N2-[(3S)-1- -3- 1-1-(6- -1,3-6 -2- )-2-

 1  (2S)-1-(6-
-1,3- -2- )-2-  [  45]  (3R)- -

-3-  [  J. Med. Chem. (1989), 31(8), 1586-1590],  (2S)-N2-[(3S)-1-
-3- ]-1-(6- -1,3- -2- )-2- .

1  (CDCI3) : 7,55 (1 , ), 7,40 (1 , ), 7,20 (5 , ), 6,75 (1 , ), 4,90 (1 , ), 4,40 (1 , ), 3,75
(1 , ), 3,60-3,20 (3 , ), 2,80 (1 , ), 2,55 (2 , ), 2,20 (2 , ), 1,80 (1 , ), 1,80-1,40 (6 ). MC: 455

+).
 41

1-(1 -1,3- -2- ]-N2-[(3S)-1- -3- ]-2-

1,3,4,12 [1',2':3,4] [1,2- ][1,3] -12(2 )-  (73 ) [
 49]  (3S)-1- -3-  (62 )  1,4-  (0,5 ). 
 90°  4 , 

. 



 99:1:0,1  97:3:0,3, , :0,88 ,  1-(1
-1,3- -2- )-N2-[(38)-1- -1- -3- ]-2-  (69 ) 

.
1  (CDCI3) : 8,90-8,70 (1 , ), 7,50-7,00 (9 , ), 4,80 (1 , ), 4,40 (1 , ), 3,80 (2 , ), 3,60 (2 ,

), 3,35 (1 , ), 2,75 (1 , ), 2,60-2,40 (2 , ), 2,20 ( , ), 1,80-1,50 (5 , ).
: , 71,33, , 7,33; N, 17,26, C24H29N5O , 71,44; , 7,24; N,

17,36%.
: [ ]25

D = +6,00° (  = 0,1, ).
, 

.
 1 (2S)-2-(

[(2S)-  L-  (20,0 ) [  WO-A-96/11185] 
 (54 )  (270 )  0° .  18 

, 
 (3x100 ).  (15 ) 

,  (23)-2-(  (11,06 ) 
.

1  (D2O) : 3,95 (1 , ), 3,70 ( , ), 3,40 (1 , ), 3,00 (1 , ), 2,20 (1 , ), 1,80
(2 , ), 1,70-1,40 ( , ).

: [ ]25
D = -8,40° (  = 0,1, ). MC: 144 ( +).

 2  (2S)-1-(1,3- -2- )-2-

 (6,52 )  (2S)-2-(
(3,057 ) [  1]  2-  (2,13 )  (50 ). 

 18  50°  2 .
, 

, . 

 80:10:0,  0:100:0,  0:95:5, ,
,  (2S)-1-(1,3- -2- )-2-  (3,18 )
.

1  (CDCI3) : 7,35 (1 , ), 7,25 (1 , ), 7,15 (1 , ), 7,00 (1 , ), 5,00 (1 , ), 4,20 (1 , ), 3,70 ( ,
), 3,35 (1 , ), 2,30 (1 , ), 1,80 ( , ), 1,60 (1 , ),1,35 (1 , ).

MC: 261 ( +).
 3

(2S)-1 -(1,3- -2- )-2-



 (1N, 51 )  (2S)-1-(1,3- -2- )-2-
 (8,987 ) [  2]  (306 )  0° . 

 18 , 
. 

 pH 2 2N , ,
,  (2S)-1-(1,3-

-2- )-2-  (8,17 ) .
1  (CDCI3) : 7,40 (1 , ), 7,25 (1 , ), 7,15 (1 , ), 7,00 (1 , ), 5,80 (1 , ), 4,95 (1 , ), 4,15

(1 , ), 3,40 (1 , ), 2,40 (1 , ), 1,80 ( , ), 1,60-1,40 (2 , ).
: [ ]D25 = -116,2° (  = 0,1, )

MC: 247 ( +).
 4

1 -(

 (6,07 )  1-(  (1,09 )  (10 ).
 18 , 

. 
, 

, 
,  1-(  (0,269 ) .

1  (CDCI3) : 3,15 (2 , ), 1,30 (1 , ), 0,80 (2 , ), 0,30 (2 , ).
 5

 (2S)-1 -( -1,3- -2- )-2-

2,4,4,6- -2,5- -1-  (4,7 )  (2S)-1-(1,3- -2-
)-2-  (3,0 ) [  2]  (60 )  -10°  10

. . 
,  1N , 

,  (2S)-1-(6- -1,3-
-2- )-2-  (3,7 ) .

1  (CDCI3) : 7,40 (1 , ), 7,25 (1 , ), 7,20 (1 , ), 5,00 (1 , ), 4,20 (1 , ), 3,80 ( , ), 3,40 (1 ,
), 2,40 (1 , ), 1,80 ( , ), 1,70 (2 , ), 1,40 (1 , ).

 6
(2S)-1-(6- -1,3- -2- )-2-



 3 
(2S)-1-(6- -1,3- -2- )-2-  [  5]  1N 

,  (2S)-1-(6- -1,3- -2- )-2-
.

1  (CDCI3) : 7,40 (1 , ), 7,25-7,20 (2 , ), 5,00 (1 , ), 4,80 (1 , ), 4,20 (1 , ), 3,40 (1 , ), 2,40
(1 , ), 1,90 ( , ), 1,70-1,40 (2 , ). MC: 325 ( +).

 7
 N-(3S)-1-[(2- -3- -3-

 (2,3 )  N-[(3S)- -3-
(1,0 ) [  J. Het. Chem. (1990), 27, 1527-1536]  2-  (1,1 ) [  Ind. J.
Chem. Soc. (1985), 24, 1286-1287]  (20 ). 

 18 ,  (20 ) 
1 . , 

, . 

 1:1, , ,  N-(3S)-1-[(2- -3-
]-1- -3-  (1,6 ) .

1  (CDCI3) : 8,20 (1 , ), 7,98 (1 , ), 7,80 (1 , ), 7,68 (1 , ), 7,55 (1 , ), 5,85 (1 , ), 4,22
(1 , ), 3,82 (2 , ), 2,85 (1 , ), 2,78 (1 , ), 2,65 (1 , ), 2,50 (1 , ), 2,28 (1 , ), 1,65 (1 , ), 1,40 (9 ,
).

MC: 262 ( +).
 8

(3S)-1-[(2- -3- -3-

 N-(3S)-1-[(2-ooiop-3- -3-
 (1,6 ) [  7]  (20 ) . 

 18 , 
,  (3S)-1-[(2- -3- -3-  (1,5 ) 

.
MC: 262 ( +).
Rf: 0,1 (10:1, , ).



 9-12
 (  2 ) :

 7  N-[(3S)- -3-
 [  J. Het. Chem. (1990), 27, 1527-1536] .

1. .
 13-16

 (  2 ) 
 8  [  2 ].



 17-23
 (  3 ) :

 1  N-[(3S)- -3-
 [  J. Het. Chem. (1990), 27, 1527-1536] .





1. .
 24-30

 (  3 ) 
 8  [  3 ].





 31
 4-([(2S)-1-(1,3- -2- )-2- )-

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

 [  Takatani, Muneo et al, WO 9740051]. 

2:1:0,  0:95:5, , ,  4-([(2S)-1 -(1,3-
-2- )-2- .

1  (CDCI3) : 7,40 (1 , ), 7,30 (1 , ), 7,20 (1 , ), 7,10 (1 , ), 6,40 (1 , ), 4,90 (1 , ), 4,30 (1 ,
), 4,00 ( , ), 3,20 (1 , ), 2,90 (2 , ), 2,40 (1 , ), 1,90 (2 , ), 1,80-1,60 (5 , ), 1,40 (9 , ), 1,30 (2 ,
).

 32
 (2S,4S)-2-[( ]-4-[(4- -1-

 4- -1-  (0,8 ),  (1,12 )  (0,68 )
 (2S,4R)-2-[( ]-4- -1- -1-

 (1,1 ) [  Takano, Seiichi, et al, J. Chem. Soc. Chem Commun. (1988), 23, 1527-1528] 
 (10 )  10° . 

 48 , 
. , 

. 
 85:15, , , 

.
1  (CDCI3) : 7,80 (2 , ), 7,30 (7 , ), 5,05 (1 , ), 4,50 (2 , ), 4,00 (1 , ), 3,70 (2 , ), 3,50 (2 ,

), 2,50 ( , ), 2,40-2,20 (2 , ), 1,45 (9 , ).
MC: 462 ( +).

 33
 (2S,4S)-4- -2-[( -1-



 (0,32 )  (2S,4S)-2-[( ]-4-[(4-
-1 -  (1,15 ) [  32]  (20 ) 

 (5 ).  80°  4 , 
. 

, 
. ' , 

(2S,4R)-4- -2-[( -1-  (820 ) .
1  (CDCI3) : 7,30 (5 , ), 4,50 (2 , ), 4,20-4,00 (2 , ), 3,70-3,40 (4 , ), 2,25 (1 , ), 2,15 (1 , ),

1,45 (9 ). MC: 333 ( +).
 34

 (2S,4R)-4- -2-[( -1-

 (421 ) (2S,4R)-4-a3HflO-2-
[( -1-  (455 ) [  33] 
(10 ). ,  (0,036 ), 

 72 . 
. 

. 
 90:10, 

, ,  (2S,4R)-4- -2-[( -1-
 (225 ) .

1  (CDCI3) : 7,30 (5 , ), 4,55 (2 , ), 4,10 (1 , ), 3,70-3,40 (4 , ), 3,10 (1 , ), 2,25 (1 , ), 1,80
(1 , ), 1,50 (9 , ). MC: 307 ( +).

 35
(3R)-1-(2- )-3-



(3R)-3-  (10,0 )  (10,13 )  1,2-  (350 )
 15  50° .  2-  (7,63 ) 

 (4,16 )  1,5 . 
 (34,65 ) 

 1 .  (350 )  1
 pH  12. 

, 
. 

 95:5, 
, ,  (3R)-1-(2- )-3-  (8,10 ) 

.
1  (CDCI3) : 8,55-8,50 (1 , ), 7,65-7,60 (1 , ), 7,30-7,25 (1 , ), 7,15-7,10 (1 , ), 3,85-3,75 (1 ,

), 3,60 (2 , ), 2,80-2,70 (1 , ), 2,60-2,50 (1 , ), 2,50-2,40 (2 , ), 2,40-2,25 (1 , ), 1,80-1,70 (1 , ),
1,70-1,60 (1 , ), 1,60-1,40 (2 , ).

Rf: 0,26 (95:5 , ).
 36

 (28,4 )-4- -2-( -1-

 (2S,4R)-4- -2- -1-  (2,0 ) [  Ceulemansetal,
Chem. Eur. J. (1997), 3(12), 1997-2010]  (1,12 ),  (2,51 ) 

 (1,51 )  (40 ). 
 20 , 

.  15% , 
, 

. 
 1:1, , , 

(2S,4R)-4- -2-( -1 -  (0,69 ) .
1  (CDCI3) : 7,40-7,20 (7 , ), 7,0-6,90 (1 , ), 6,85-6,75 (2 , ), 5,20-5,00
(3 , ), 4,80 (1 , ), 4,30-3,75 (2 , ), 3,75-3,60 ( , ), 2,30-2,15 (1 , ), 2,10-2,00 (1 , ). Rf: 0,4 (1:1 

, ).
 37

(3R,5S)-5-( -3-

10%  (0,05 )  (2S,4R)-4- -2-
-1-  (0,25 ) [  36]  5

 (1,45 )  (20 ).  3 ,
.

 90:10:0,5, , :0,88 ,
 (3R,5S)-5-( -3-  (0,25 ) .

1  (CDCI3) : 7,24-7,20 (2 , ), 6,91-6,85 (1 , ), 6,80-6,75 (2 , ), 4,78-4,71 (1 , ), 3,80-3,68 (2 ,
), 3,64-3,59 (1 , ), 3,56-3,49 (1 , ), 3,26-3,19 (1 , ), 3,19-3,16 (1 , ), 3,02-2,94 (1 , ), 2,24-2,14

(1 , ), 1,70-1,60 (1 , ). MC: 194 ( +).
 38

(3R,5S)-5-( )-1-(4- -3-



 35  (3R,5S)-
5-( -3-  [  37]  4- . 

 95:5, , : ,  (3R,5S)-5-( )-1-(4-
-3- .

1  (CDCI3) : 8,45-8,40 (2 , ), 7,25-7,10 (4 , ), 6,90-6,80 (1 , ), 6,80-6,70 (2 , ), 4,73-4,66 (1 ,
), 4,08-4,02 (1 , ), 3,73-3,66 (1 , ), 3,56-3,50 (1 , ), 3,36-3,28 (1 , ), 3,20-3,13 (2 , ), 2,87-2,80 (1 ,
), 2,53-2,46 (1 , ), 2,43-2,35 (1 , ), 2,12-2,03 (1 , ).

: [ ]D25 = -12,50° (  = 1,0, ).
MC: 285 ( +).

 39
(3R)-1-[(2- -4- ]-3-

(3R)-  (0,188 )  4-( )-2-
(0,26 ) [  Porter et al., WO 9622978]  (0,189 )  (15 ). 

 5 , 
. 

 pH 12 . 
. 

 95:5, 
, ,  (3R)-1-[(2- -4- ]-3-  (0,255 ) 

.
1  (CDCI3) : 7,97-7,96 (1 , ), 7,03-7,01 (1 , ), 6,80 (1 , ), 3,70-3,60 (1 , ), 3,44-3,36 (2 , ),

3,32 (1 , ), 2,55-2,45 (1 , ), 2,35-2,20 (1 , ), 2,20-2,05 (2 , ), 1,70-1,60 (2 , ), 1,50-1,35 (1 , ), 1,35-
1,25 (1 , ). MC: 211 ( +).

 40
 N-[(3S)-1 -(3- -3-

 7 -
 N-[(3S)-1- -3-  (  J. Het. Chem., 1990, 27,1286-1287)  3-

,  N-[(3S)-1-(3- -3- , 
 41.

 41
(3S)-1-(3- -3-



 8 -
 N-[(3S)-1-(3- )-1- -3-  [  40] ,

 (3S)-1-(3- -3- .
:178 ( +).

 42
 (2S)-1-(1,3- -2- )-2-

2- -1,3-  (503 )  (2S)-2-  (471 )
[J.A.C.S. (1993), 115(22), 9925-9938],  (414 )  (38 ) 
(5 ).  28 , 

 (20 ) . ,
,  (2S)-1-(1,3-

-2- )-2-  (705 ) .
1  (CDCI3) : 7,58 (1 , ), 7,50 (1 , ), 7,20 (1 , ), 7,00 (1 , ), 5,10 (1 , ), 4,18 (2 , ), 3,80 (1 ,

), 3,42 (1 , ), 2,25 (1 , ), 1,95-1,80 ( , ), 1,60 (1 , ), 1,40 (1 , ), 1,20 ( ).
MC: 291 ( +).

 43
(2S)-1-(1,3- -2- )-2-

 3  (28)-
1-(1,3- -2- )-2-  [  42]  1N 

. 
 10:1, , ,  (23)-1-(1,3- -2- )-

2- .
1  (CDCI3) : 7,42 (2 , ), 7,10 (1 , ), 6,95 (1 , ), 4,80 (1 , ), 3,50 (2 , ), 2,10 (1 ), 1,50

(5 ).
MC: 261 ( +).

 44
 (2S)-1-(6- -1,3- -2- )-2-



 42  2,6-
-1,3-  [  J. Ind. Chem. Soc, (1993), 10, 565-569]  (2 )-2-

(471 ) [  J.A.C.S. (1993), 115(22), 9925-9938],  (28)-1-(6- -1,3- -2- )-2-
.

1  (CDCIa) 5: 7,55 (1 , ), 7,40 (1 , ), 7,15 (1 , ), 5,05 (1 , ), 4,15 (2 , ), 3,65 (1 , ), 3,45 (1 ,
), 2,22 (1 , ), 1,80 (2 , ), 1,60 (1 , ), 1,35 (1 , ), 1,15 ( , ).

MC: 325 ( +).
 45 (2S)-1 -( -1,3-6 -2- )-2-

 3  (23)-
1-(6- -1,3- -2- )-2-  [  44]  1N 

,  (2S)-1-(6- -1,3- -2- )-2-
.

1  ( -de) 6: 7,80 (1 , ), 7,70 (1 , ), 7,30 (1 , ), 5,60 (1 , ), 4,75 (1 , ), 3,40 (2 , ),
2,20 (1 , ), 1,80-1,60 ( , ), 1,50 (1 , ), 1,30 (1 , ). MC: 295 ( +).

 46
 2- -1 -1,3-6 -1-

2- -1 -1,3-  (1,07 )  (1,83 )  4-
 (86 )  (15 ). 
 30 , . 

 100:0,  90:10, , ,  2-
-1 -1,3- -1-  (1,68 ) . 1  (CDCIa) 5: 7,90

(1 , ), 7,35 (1 , ), 7,40 (2 , ), 1,80 (9 , ).
MC: 253 ( +).

 47
 2-[(2S)-2-[( ]- ]-1 -1,3- -1-



 2 -
 2- -1 -1,3- -1-  [  46]  (2S)-2-

 [  J.A.C.S. (1996), 118(7), 1629-1644]. 

90:10,  80:20, , ,  5%  2-[(2S)-2-
[( ]-1- ]-1 -1,3- -1- .

1  (CDCI3) : 7,65 (1 , ), 7,45 (1 , ), 7,40 (2 , ), 7,25 (5 , ), 5,20 (2 , ), 4,70 (1 , ), 4,65 (1 ,
), 3,60 (1 , ), 2,20 (1 , ), 2,05 (1 , ), 1,80-1,50 (13 , ). MC: 436 ( +).

 48
(2S)-1-[1-( )-1 -1,3- -2- ]-2-

10%  (300 )  2-[(2S)-2-[( ]-1-
]-1 -1,3- -1-  (900 ) [  47]  (30 ).

 103,5  (15 )  18 . 
,  (2S)-1-[1-( )-

-1,3- -2- ]-2-  (700 ) .
1  ( -d6) : 7,65 (1 , ), 7,35 (1 , ), 7,20 (1 , ), 7,10 (1 , ), 4,40 (1 , ), 3,50 (2 , ), 2,05

(1 , ), 1,90 (1 , ), 1,70-1,40 (13 , ).
 49

1,3,4,12 [1',2':3.4] [1,2- ][1,3] -12(2 )-

 1  (2S)-1-[1-
)-1 -1,3- -2- ]-2-  [  48]

 (3S)-1 - -3- . 
 70:30,  50:50, ,

,  90:10:1, : 0,88 ,  1,3,4,12 -
[1',2':3,4] [1,2- ][1,3] -12(2 )- .

1  (CDCI3) : 7,60 (1 , ), 7,40 (1 , ), 7,30 (1 , ), 7,10 (1 , ), 4,20 (2 , ), 3,20 (1 , ), 2,35 (1 ,
), 2,05 (1 , ), 1,80 (1 , ), 1,70-1,50 ( , ).

MC: 227 ( +).
, :



)  ( ) ;
)  ( ) ;
) ,  ( ) 

, , ;
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;
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;
(vi)  ( ), , ,

;
(vii)  ( ), , ,

, 
;

(viii)  (vii), , 
 ( ) , 

, , , 
, , 

 ( , , ), 
, , , 

 ( , ), ,
, , 

, ,  (
), , , , 

, \
 ( , , , ),

, , 
 ( , ), ,

;
)  (viii), 

) , 
, , , 

,  ( ,
),  ( , ), 

, ;
) , , 

 ( ) , 
;

) , , 
 ( ) 

, ;
 (xii) , , 

, 
 ( ) , ;

)  ( ), , 
 ( ) , 

, , , 
, , 

 ( , , ), 
, , , 

 ( ,  ),  ,
, , 

, ,  (
), , , , 

, 
 ( , , , ),

, , 
 ( , ), ,

;
(xiv)  ( ),  (

) , 
, , , , 

 ( , ),
 ( , ), ,

; 
(xv) ;
(xvi)  ( ) , ,

, , 
 FKBP-12  FKBP-52.

 FKBP-12. 
, ,  2, 6, 7, 8, 13 , 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,



25, 26, 27, 30, 35  41 , 50  FKBP-12 
1200 .  2 50  FKBP-52 2790 .


