
,

 R1,  R2,  R4,  R5,  R6, , m i n , , , 
. . 

, 
, , , , , 

, , . 
, , , , 

, .
, 

. 
. . 

.
, 

, . 
.

, , , ,
 ( ,  HRT),  (

,  SERM), ,  D, ,
 (Jardine et al., Annual Rports in Medicinal CheMistry

1996, 31,211).
 400 , 

. 
 « », . 

. 
.

, 
, . 

, , v 3 v 3.
v 3, , 

, . v 3
, , 

,  Arg-Gly-Asp (  RGD).
Horton  RGD-  (23 6), 

 (Horton et al., Exp. cell. Res. 1991, 195, 368).  J. cell
Biol. 1990, 111, 1713, Sato . , , 

. Ficher . (Endocrinology 1993, 132, 1411)
,  in vivo.

, v 3
, 

 (Brown et al., Cardiovascular Res. 1994, 28, 1815). Yue . (Pharmacology Reviews and
Comunications 1998, 10, 9-18) 

v 3.
BrooKS . (cell 1994, 79, 1157) , v 3

v 3 , 
. v 3

,  (Englemen et al. Annual Reports in Medicinal
CheMistry 1996, 31, 191).  (StracKe et al.,
Encyclopedaia of Cancer, volume III, 1855, Academic Press, 1997; Hillis et al ., Clinical Science 1996, 91, 639).
Carron . (Cancer Res. 1998, 58, 1930) 

v 3.
Cheresh . (Science 1995, 270, 1500) v 3

v 3,  bFGF- , , 
.

, , 
, 

.
 WO-A-94/12181 ,  WO-A-94/08577

, 
. -528586 -528587 

.  W0-A-95/32710 
.  WO-A-96/00574 ,  WO-A-96/00730

, , , 



, , .  WO-A-
97/21726 , , , 

, . , 
, , 

.
’

 R1  R2  ( 1 6)- , 
 R3, ,  R1  R2 ,

 R1  R2  ( 2 9)-
, ,  -( 2) -,   2,  3,  4,  5,  6,  7,  8   9,  

, , ( 1 6)- , ( 1 6)- , ( 6-
14)- , ( 6 c4)- - ( 1 6)- -, ( 5 14)- , ( 5 14) - - ( 1 6)- -, ( 3 12)-

, ( 3 12) - - ( 1 6)- - ,  5-7- , 
 R3,  R3, 

, , -
 ( 2 9)- ;

R3  ( 1 8)- , ( 1 8)- , ( 5 14)- , ( 5 14)- -( 1 4)- -, , 3-
, , ;

R4 ,  ( 1 6)- - ( 1 4)- -  ( 1 6)- -, 
, , ( 1 4)- , ( 1 4)- )2-, NR7  N+R7R7'R7"Q-,

 R7, R7'  R7” , ( 1 6)- ,( 5 14)-  ( 5 14)- -
1 6)-  Q" ,  R 

, ;
R5  ( 1 8) - , ( 6 14)- - ( 1 6)  -  ( 5 14)- -( 1 6)- , 

, 
 R3;

R6 , ( 1 6)- -, , ( 1 6)- -O- ;
2, , S  NH;

m  1, 2  3;
n  0  1;

, , 
.

, , ,  R3,
, 

. , , , 
, .

, , 
, . , 

, , 
.  (=

).  ( 1 9)- , , , , , ,
, , , , , , , , , 3-

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

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

.
, , , , 1- , ,

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

(= ), . 
, 

.
, , , .

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



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

, , , , .
5 14)-  ( 5 14)-  (=( 5 14)-

),  5  14 , ,
,  ( 5 14)- .

 ( 6 14)- , , , 
,  1- , 2- , , . , ,

, , ,
, , . , 

,  ( 1 8)- , , ( 1 4)- , ( 1 8)- ,
, ( 1 4)- , , , , , , , , ,

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

.
 2- , 3-

4- ,  3-  4- . , 
 2,3- , 2,4- , 2,5- , 2,6- , 3,4-  3,5-

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

, 2,3,5- , 2,3,6- , 2,4,5- , 2,4,6-  3,4,5- .
 ( 5 14)-

,  1, 2, 3, 4  5  5  14 ,
, , , . 

 ( 5 14)-  ( 5 14)-  2- , 3- , 4- ,
, , , , , , , , , , ,

, , , , , , , , , ,
, , -, - 

. , 
.

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

, , , ( 1 4)- , , , , 
.  5-10- , 

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

.
 R -  R -  ( 2 9)-

, , , 
, ,  1,3-

,  (CH2)m-CO-NM  2- . 
 1,3- , , , ,  ( 2 9)-

,  1 -2- , 4,5- -1  - -2-
, 1,4,5,6- -2-  4,5,6,7- -1 -1,3- -2- .  5-7-

 ( 2 9)- , 
 R1  R2 , , 

, , , 
 ( 2)m-CO-NH , .  5-7-

, , . , ,
, , , ,

. 
,  ( 2)m -NH,  1,3 , 4,5,6,6 -1,3-

-2- , 1 -2- . , 4,5,6,7,7 -1 -
-2- , 4, 5, 6, 7- -3 -2- , 4,7- -1  -
-2-  1 (4,5-b) -2- . 

 ( 2 9)- , , 
 R3.  ,  

 R1  R2, , , , 
, ,  R .

, , 
 R-  S- . .

, 
, , , . 

, , , 
. 

. -
 Z- .  Z- ,  E/Z-

. . , 
, , ,  -



CO-N=C(NHR1)-NR2R6 , , .
,  E/Z- , , , 

. ,
, . 

, 
.

, , ,
. , . ,

, , , ,
, , , 
, , ,

, , -(2- ) . , 
, , , , ,

,
, , , , , 

, . , 
, , , 

 ( ), .
 Q-,  ,   R4. 

, , 
, , 

, , 
, . ,  Q-

, ,  ( ) , , , , ,
, , , , .

, 
, , 

, 
. , 

, 

.
, , , , 

,  ,  ,  
, . 

, . 
, , 

, . 
, ,  Fleisher et al., Advanced Drug Delivery Reviews 19 (1996) 115-130; Design

of Prodrugs, H. Bundgaard, Ed., Eisevier, 1985; H. Bundgaard, Drugs of the Future 16 (1991) 443; Sauler et al .,
Bioorg. Med. Chem. Lett. 4(1994) 1985; Safadi et al., Pharmaceutical Res. 10(1993) 1350. 

, , ( 1 4)-
, , ,  R4  COOR4 , 

, , 
. ,

, , 
. 

, ,  R1
0 -  R1

1 -,   R1
0 ,  ( 1 18)- , ( 3 14)-

, ( 3 14)- -( 1 8)- , ( 5 14)- ,  1  5 
,  N, , S,  ( 5 14)- -( 1 6)- ,  1  5

,  N, , S, a R 
,  R , .

 R1  R2 , ,
,  ( 2 5)- ,  ( 2 4)- ,  ( 2-

3)- , 
, , ( 1 6)- , ( 1 6)- , ( 6 14)- , ( 6 14)- - ( 1 6)-

-, ( 5 14)- , ( 5 14)- - ( 1 6)- -, ( 3 12)- , ( 3 12)- - ( 1-
6)- - ,  5-7- ,  R8, 

 R3, , 
,  ( 2 5)-

.  R1  R2  -
2) -,  2, 3, 4  5,  2, 3  4,  2
 3, 

, , ( 1 6)- , ( 1 6)- , ( 6 14)- , ( 6 14)- - ( 1 6)- -, ( 5 14)-
, ( 5 14)-  - ( 1 6)- -, ( 3 12)- , ( 3 12) - - ( 1 6)- - ,

 5-7- ,  R3, 
 R3, , 

,  -( 2) -.
R3  ( 1 4)-  ( 1 4) - .
R  ( 1 6)- , 



 ( 1 6)- , ,  ( 1 6)- ,
1 4)- -S(O)2-  NR7R7',   R7  R7'  ( 1 4)- .

 R4  ( 1 4)- , 
 ( 1 4)- , ,  ( 1-

4)- , ( 1 4)- -S( )2-  NR7R7',  R7  R7'  ( 1 4)- .
 R5  ( 1 8)-  II,

 R3

,  q  0, 1  2,  0  1,  0.
 R  ( 1 4)- ,  II,  q
 0  1,  R ,  II,  q
 0  1, , -
,  R3.

R  ( 1 6)- -,  ( 1 4)- -
, .

2 . , 
, 

. 
,  R  R 

2 5)- ,  -( 2) -,   2,  3,  4   5,   ( 2 5)- 
 -( 2) - , , ( 1 6)-

, ( 1 6)- , ( 6 14)- , ( 1 14)- - ( 1 6)- -, ( 5 14)- , ( 5 14)- -
1 6)- -, ( 3 12)- , ( 3 12) - - ( 1 6)- - ,  5-7-

,  R ,  R3,  
, , 

 ( 2 5)- -( 2) -;
R3  ( 1 4) -  ( 1 4)- ;
R4  ( 1 6)- -, , 

 ( 1 4)- , (C1-C4)-ajndui-S(O)2-  NR7R7',  R7  R7'  ( -
4)- ;

 R5  ( 1 8)-  II

 q  0  1  R3

;
R6  ( 1 6)- -;

2 ;
m  1, 2  3;
n  0  1;

,  ,  
.

,  R1  R2

 ( 2 4)- ,  -( 2)p-, 
 2,  3,   4,   ( 2 4)-  -( 2)

, , ( 1 6)- , ( 1 6)- , ( 6 14)- , ( 6 14)- -( 1 6)-
-, ( 5 14) - , ( 5 14)- -( 1 6)- -, ( 3 12)- , ( 3 12)- -( 1-

6)-  -  ,   5-7- ,   R  ,
,  R3, , 

,  ( 2 4)-
 -( 2) -;

R  ( 1 4)-  ( 1 4)- ;
R  ( 1 6)- -;
R  ( 1 4)-  II

 q  0  1,  R3

;
R6  ( 1 4)- -;

2 ;
m  1, 2  3;
n  0  1;



, , 
.

, :
R  R  ( 2 3)- ,

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

, ( 6 14)- , ( 6 14)- -( 1 6)- -, ( 5 14)- , ( 5 14)- -( 1 6))- -,
3 12)- , ( 3 12)- -( 1 6)- - ,  5-7- ,

 R3,  R3, 
, , 
 ( 2 3)-  -( 2) -;

R  ( 1 4)-  ( 1 4)- ;
R  ( 1 4)- -;
R  ( 1 4)-  II

 q  0  1,  R3

;
 R6  ( 1 4)- -;

2;
m  1;
n  1;

,  ,  
.

,  R1  R 
 ( 2 3) -  -( 2) -, 

 2   3,   ( 2 3)-  -( 2) - 
, , ( 1 6)- , ( 1 6)- , ( 6 14)- , ( 6 14)- 1 6)-

-, ( 5 14)- , ( 5 14)- -( 1 6)- -, ( 3 12)- , ( 3 12) - - ( 1-
6)- - ,  5-7- ,  R3, 

 R3, , 
,  ( 2 3)  -

 -( 2)-;
R  ( 1 4)-  ( 1 4)- ;
R  ( 1 4)- -;
R  ( 1 4)-  II

 q  0  1,  R3

;
R6  ( 1 4)- -;

;
m  1;
n  1;

,  ,  
.

,  R1  R2

 ( 2 3) - ,  -( 2) -, 
 2  3,  ( 2 3)-  -( 2) -, 

,  ,  ( 1 6)- , ( 1 6)- , ( 6 14)- , ( 6 14)- - ( 1 6)- -, ( 5-
14)- , ( 5 14)- - ( 1 6)- -, ( 3 12)- , ( 3 12) - - ( 1 6)- - 

,  5-7- ,  R3, 
 R3, , 

,  ( 2 3)-
 -( 2) -,

R3  ( 1 4)-  ( 1 4)- ;
R4  ( 1 4)- -;
R5  ( 1 4)-  II

 q  0  1,  R3

;



R  ( 1 4)- -;
;

m  3;
n  0;

,  ,  
.

,  R1  R2

 ( 2 3)- , , 
 -( 2)2-,  -( 2)3-;

R4  ( 1 4)- -;
R5 ;
R6 ;

 - ;
m  3;
n  0;

,  ,  
.

, ,  R4-
CO-  R5OCO-NH-,  S- .

, . 
, , 

, . 
, 

, 
, 

, , 
(Green and Wuts, Protrctive Grups in Organics Sinthesis, Wiley, 1991).

, , ,  per se 
 lll.

 R4,  R5, A, n  m , , , , 
, , , 

,  X , , 
,  IV

 R1, R2  R6 , , , , 
, , , 

.
 III, , 

. X, , , , ,
, , , , , , , 2-

, , , ,
, 1- . X, , , , (( 1 4)- )- - 

, , .
 X , ,  IV , 

. , , 
 (DCC1) -

(( )-1,1,3,3- , 
 (TOTU; König et al., Proc. 21st Europ. Peptide Symp. 1990 (Eds. Giralt, andreu), Escom, Leiden 1991,

p. 143).
 IV 

 III,  in situ .
 lll  ( )  IV, ,

, , 
. , , 

 0° , , 
 ( )  ( ) .

, , 
, , , , 



, , , . , 
 III , , 

, , .  X , ,
,  ( ) 

, . , , 
, .

, ,  III  IV, 
, 

, 
, 

, , . , 
.

 III  IV, , 
, , 

.  III 
, . 

, 
, .

,  V , , 
,  VI, 

VII, , , ,  VIII, 
 2,3-  IX,

 X (  1). , ,  TOTU
.  X  Z 

,  Z ,
 2-

, , . , 
, 

, , . ,
 VII 

, , .

 XI  2,3-
 IX,  XII, 

 IX .  XII 
, ,  XIII, 

 XIV (  2). 
.



,  XV, 
,  XVI, 

 XVII (  3).  XV Z ,  Z 
, 

, . , -
, 

, , . 
 XVII 

.

 X, XIV  XVII  III,  X . 
, , 
,  IV. , 

, , 
, 

 X, XIV  XVII, , , 
 XIV  in situ, ,  TOTU  DCCI, 

. ,
,  (  III, l), , , 

. , ,  ( ) , 
. 

,  ( ), ,  ( =1- ), 
 (Cf. Staat», Angew. Chem. Int. Ed. Engl. 1, 351-367 (1962)) 

, , , , 
, , . 

 J.
March, Advanced Organic CheMistry, Third Edition, John Wiley & Sons, 1985, p. 350.

, ,
, , 



. , ,
, . 

, , 

.
, , 

, , 

, , 
, 

. 
, 

.
, , , , 

, , , , , , ,
. , , , 

, , , , , 
, , , ,

, , , , 
.

 per se , 

) ) ) . 
, , , ,
, , , . 

, , , , ,
. , 

, , , , , , , , 
, , . , ,

, . 
 0,5  90%  ( ) ) 

) .  ( ) ) 
)  0,2  500 ,  1  200 .

, , 
, , , , , , , 

, , , , , , 
, , , 

, , 
. , 

. 
, 

.
, ,

, , 
. , , , 

, . 
. 

, 

, 
. , , , 

,  .  
, , , , , 

, 
.

, 
, , , , ,

, , 
. , , 

, , 
 ( ). , 

. 

, , 
, , , ,

, , ,  D,
, . 



, , , 
, . 

, , 
, , , 

, .

. 
, , , 

, ; ,
,

, . 

.
, 

, , , 
, , 

.  Bertino (Editor),
Encyclopedaia of Cancer, Academic Press, 1997. , 

, , 
, 

.
, , 

. , , , 
, , 

, , , 
. , 

,  0,01  100 ,  0,1  50 ,  0,1  5 ,  0,3
 0,5  75  (

 1 ). , ,
 0,01  100 ,  0,05  10  (  1  1 ).

, , ,
 2, 3  4, . , 

.

, 
 (= ; , . Targeted Drug

Delivery, R.C. Juliano, HandbooK of Experimental Phemacology, Vol. 100, Ed. Born, Springer Verlag). 
, , 

.
, , ,

 in vitro , , 

. , ,
, , ,

.

 (MS) . , 
, , , , 

, , 
, , , 

, 
, 

, , , .
 1

(2S)-2- -3-(4-(3-(1,4,5,6- -2-

) (2S)-2- -3-(4-(3- ) 
7,42  (0,2 ) -L-  6  9,77

(0,03 )  3,9  (0,02 ) -4-  60 . 



.  (1/1). 
,

. 
 (  25/1). :9,4  (97%) .

Rt=0,36 ( ,  99/1).
) (2 S)-2- -3-(4-(3-(1,4,5,6- -2-

)-
6,72  (0,06 ) ,  8,13  (0,06 ) 1- -1,4,5,6-

 100 . 
 30  1+2 7,2  (0,015 ) (2S)-2- -3-

(4-(3- , 
 12 . 

 300  100 , , 
, . 

 (
100/5/1).  5,4  (60,6%) .

) (2S)- -3-(4-(3-(1,4,5,6- -2-

5,4  (0,009 ) (2S)-2- -3-(4-(3-(1,4,5,6-
-2-  20

 (95/5),  30 .
. 

.  5,2  (98%).
MS(ES+): m/e=483,3 ( +, 100%).

 2
(2S)-2- -3-(4-(2-(1,4,5,6- -2- )-

) 4-(2-  18,74  (0,12 ) 
 18 .  0,85  (0,01 ) 

15,01  (0,1 ) 4- . 2 (  2 ), 
 60 ,  1 . 

 500  110 . 
 20 , , 

. : 12,85  (62%).
1  (200 , d6 ): =3,75 (e, 3 , 3); 6,76 ( , J =15 , 1H, 3); 7,73 ( , J=15 , 1H,

); 7,84 ( , J=9 , 2 , ); 7,98 ( , J=9 , 2 , ); 13,11 ( , , 1 , ).
MS (Cl+): m/e=207,2 ( +, 100%).

: RP18, Nucleosil 300-5-C18, 250x4 ; : 2 , 0,1%  ( ); :
 (80% )/ 2 (20% ), 0,1% ; :  5  90% /10%

,  20  90% ,  5  90% ;  1 ;
Rt=18,05 .

) 4-(2-
 (38,8 ) 4-(2-  250

 7  Pd/C (10% )  1 . 
. : 8,05  (100%).

1  (200 , d6 ): =2,67 ( , J=8 , 2 , 2 3); 2, 93 ( , J=8 , 2 , 2); 3,59 ( , 3 ,
3); 7,35( , 2 , ); 7, 86 ( , J=9 , 2 , ); 12,80 ( , , 1 , ).

MS ( l+): m/ =209,2 ( +, 100%).
: RP18, Nucltjsil 300-5-C18, 250x4 ; : 2 , 0,1%  ( ); :

 (80% )/ 2 (20% ), 0,1% ; :  5  90% , 10%
,  20  90% ,  5  90% ;  1 ;

Rt=17,03 .
) (2S)-2- -3-(4-(2-

354  (1,7 ) 4-(2- ),  500  (1,7 ) -(2S)-3- -2-
 3  557

(1,7 -(( -( )- -1,1,3,3-
 (TOTU)  204  (1,7 )  7 

 pH7-8. , 
 KHSO4  NAHC3  pH. ,

. : 770  (93%).
MS(ES+): m/e=485,2 ( +, 100%).

) -(2S)-2- -3-(4-(2-(1,4,5,6- -2-
)-



1,25  (9,2 )  2- -1,4,5,6-  1,03  (9,2 ) 
 3  30 . 

740  (1,53 ) -(2S)-2- -3-(4-(2- )
 1  4

.  pH,  4, , 
, 

 (9/1/0,1/0,1). : 190  (38%).
MS(ES+): m/e=552,3 (M+H+ 100%).
) (2S)-2- -3-(4-(2-(1,4,5,6- -2- )-

190  (0,34 ) (2S)-2- -3-(4-(2-(1,4,5,6- -2-
 5  95% 

 1 . 
, , 

. : 170  (100%).
MS(ES+): m/e=496,3 ( +, 100%).

 3
(2S)-2- -3-(4-((1,4,5,6- -2-

)- .

-4-(
4,5  (0,02 )  60  9,7  (0,03 )

 2,3  (0,025 ) . .
, , 

. ,  10% 
. ,

. . :
5,5 .

) 4-( .
-4-(

 600  (Pd/C, 10% ). 
. 

 (9/1) .  3,3 .
) (2S)-2-( )-3-(4-(

420  (0,002 ) 4-( ) , 270  (0,002 ) 1-
 588  (0,1002 ) (2S)-3- -2-

 5 .  0° ,  453  (0,0022 ) N, N'-
 0°  10 

. .

 20/1). : 820 .
) -(2S)-2-( )-3-(4-((1,4,5,6- -2-

438 -(2S)-2-( )-3-(4-( -
, 606  732  2- -1,4,5,6-

 10 , 
14 , . 

. , 
 (  100/7,5). : 370 .

) (2S)-2-( )-3-(4-((1,4,5,6- -2-
)- 

87 , )  15
 2  95% . 

. : 79 .
MS(ES+): m/e=498,2 ( + +, 100%).

 4
(2S)-2-( )-3-(4-(3-(1,4,5,6- -2-

)-



23.88  (0,04 )  1 ( )  400
.  -15°

 (
 -10  -15°  160

 -10°  20 ). 
 30 .  60°
 7 . . , 

. . 
 100 . 

.  120
,  2,4 . 

, . : 16,2 .
MS(ES+): m/e=525 ( +, 100%).

:  59,9%  6,6% N 10,0%  6,3%  59,3%  6,7% N 10,0% 
6,6%

1  (200 , d6 ): =1,1 ( , 6 , J=7 ), 1,8,1,95  2,5 ( ,  2 ), 2,85 ( , 2 ), 3,35 ( , 4 ,
J=3-4 ), 3,95 ( , 2 , J=3-4 ), 4,15 ( , 1 ), 4,9 (sep, 1 , J=7 ), 5,0 ( , 2 ), 6,9  7,1 ( ,  2 , J=7 ), 7,3

, 5 ), 7,7 ( , 1 , J=7 ).
 5

(2S)-2-( )-3-(4-(3-(1,4,5,6- -2-
)-

0,14  (1,15 )  -10°  10 
.  1  (1,66 )  1  10 . 

 5 .
, , , , 

. : 0,85 .
MS(ES+): m/e=511 ( + 100%).

 6
(2S)-2- -3-(4-(3-(4,5- -1 -2-

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

340  4,5- -1 -2- , 13,6  26,8  970
- (2S)-2- -3-(4-(3-  (  1 ) 

.  40°  4 , 



170  4,5- -1 -2-  55°  3 . 
, ,  10% 

3,  MgSO4, , 
. 

 90/10/1).  250 .
MS(ES+): m/e=525,2 ( +, 100%).

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

200 (2S)-2- -3-(4-(3-(4,5- -1 -2-
)-  5  (95/5) 

 15 . 
. . : 100%.

MS(ES+): m/e=469,2 ( + 100%).

. , 
 (“PIT ASSAY”), , ,  WO-A-

95/32710.
, v 3,  

, , .
 293  (Vn/293 )

1. 

 Yatohyo et al., lcell Structur and Function, 1988, 23, 281-292.
2. 

 293 , 
v 3 v 3,  (>500,000 v 3

)  FACS . 
FACS ,  (15 D)  >1,000,000 

.)))
96-  Linbro  4°

 (0,01 , 0,05 )  (PBS) 
 0,5% BSA ( ). , 

 10-10  2x10-10  DMEM, ,  0,05
. , 

v 3 (  15  D),   DMEM,  ,  
 25,000 /0,05 . 0,05

 37°  90 .  PBS 
, . ,  (25 , pH5,0), 

 0,25% -100. -N- - -D-
 37°  90 .  (50MM)/EDTA (5MM) 

(pH10,4)  405-650 . 
.

:
Vn/293 

50 ( )
 1 0,028
 2 0,017
 3 1,35
 4 0,032


