
, 
, 

,  in vivo.  WO-97/21701
, -5-

-2-  ( ), (II)  (III),  (II)  ( ), 
,  in vivo  ( ).  ( ), (II) 

) 

, 
;

X ;
R1 , 1-12 , r1, r2

1-6 , 1-6 , 1-6 , 1-6 ,
1-6 1-6 , - 1-6 1-6 , 1-6 ,  -Alk1-

C(=O)-R9, -Alk1-S(O)-R9  –Alk1-S(O)2-R9.
Alk1

1-6 ,
R9 , 1-6 ,  1-6 , , 1-8 1-8 ,

1-6 ;
R2,  R3  R16 , , , , 1-6 , 1-

6 , 1-6 , 1-6 1-6 , 1-6 , - 1-6 )
1-6 , r1, r2

1-6 , r2 , r2
1-6 , , 1-

6 , , , 2-6 , 4,4- ; 
 R2  R3, 

2 - -1),
2 2 - -2),

- -3),
2 2- -4),
2 2 2- -5) 

- -6)
R4  R5 , , r1,  1-6 , 1-6 , 1-



6 1-6 , 1-6 , 1-6 , , , 1-

6 , 1-6 S( 1-6 1-6  IS(O)2 1-6 ;
R6  R7 , , , 1-6 , 1-6 , r2 ,

, 1-6 , 1-6
 R6  R7, , 

2 - -1), 
- -2);

R8 , 1-6 , , , 1-6 , 1-6 1-

6 , 1-6 ,  1-6 1-6 , 1-6 , 1-6 , 1-6 ,
- 1-6 1-6 , , 1-6 , 1-6 1-6 , 1-

6 , 
-O-R10 (b-1),
-S-R10 (b-2),
-N-R11R12 (b-3),

 R10 , 1-6 ,  1-6 , r1, r2
1-6 ,  1-6 1-6 ,

 -Alk2-OR13  Alk2-NR14R15;
R11 , 1-12 , r1 r2

1-6 ;
R12 , 1-6 ,  1-6 , 1-6 , 1-6 , r1,

r2
1-6 ,  1-6 1-6 , , r1 , r2

1-6 ,
, 1-6 1-6 , , 1-6 , , 1-

6 1-6 , , 1-6 , 1-6 , ,
 -Alk2-OR13 a o Alk2-NR14R15;

 Alk2
1-6 ;

R13 , 1-6 , 1-6 , 1-6 , r1 r2
1-6 ;

R14 , 1-6 , r1 r2
1-6 ;

R15 , 1-6 , 1-6 , r1 r2
1-6 ;

R17 , , , 1-6 , 1-6 , r1;
R18 , 1-6 , 1-6 ;
R19

1-6 ;
r1 , 1-6 , , , 1-6

; 
r2 ,  1-6 , , , 1-6

.
 WO-97/16443 , 

 (IV),  (V)  (VI), , 
 in vivo  (IV).  (IV), (V)  (VI) 

, 
;

X ;
R1 , 1-12 , r1, r2

1-6 , 1-6 , 1-6 , 1-6 ,
1-6 1-6 , - 1-6 , 1-6 , 1-6 ,  -

Alk1-C(=O)-R9, -Alk1-S(O)-R9  -Alk1-S(O)2-R9, Alk1
1-6

R9 , 1-6 , 1-6 , , 1-8 1-8 ,
1-6 ;

R2  R3 , , , , 1-6 , 1-6 ,



1-6 ,  1-6 1-6 , 1-6 , - 1-6 1-

6 , r1, r2
1-6 , r2 , r2

1-6 , , 1-6 ,
, , 2-6 ;   R2  R3, , 

2 - -1),
2 2 - -2),

- -3),
2 2- -4),
2 2 2- -5) 

- -6);
R4  R5 ,  r1,  1-6 , 1-6 1-6 , 1-6 , 1-

6 , , , 1-6 , 1-6 lS(O)2 1-6 1-

6  IS(O)2 1-6 ;
R6  R7 , , , 1-6 , 1-6 r2 ;
R8 , 1-6 , , , 1-6 , 1-6 1-

6 , 1-6 , 1-6 1-6 , 1-6 , 1-6 , 1-

6 , - 1-6 )- 1-6 , 1-6 , 1-6 1-6 , 1-6 ,
r1, r2

1-6 1-6 , 1-6 1-6 ;
R10 , 1-6 , 1-6 ;
R11

1-6 ;
r1 ,  1-6 , , , 1-6

; 
r2 ,  1-6 , , , 1-6

.
98/01296,  3  1998 , 

 (VII), ,

, 
;

X ;
- 

1-4 r1;
R1  R2 , , , , 1-6 , ,

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

6 , 1-6 , - 1-6 1-6 , r2, r2
1-6 ,

r2 , r2
1-6 ;   R1  R2, , 

- (b-1),
2 2 (b-2),

(b-3),
2 2- (b-4),
2 2 H2- (b-5)

- (b-6);
R3  R4 , , , 1-6 , 1-6 , r3 , 1-

6 , 1-6 , , ,  R3  R4,
, 

2 - -1),
2 2 - -2), 

- -3);



R5

 R13 , , r4,  1-6 , 1-6 , 1-6 1-

6 , 1-6 , 1-6 , , 1-6 , 1.6 S( 1-6

1-6  IS(O)2 1-6 ;
R14 , 1-6 1-4 ;
R6 ,  ,  ,  1-6 , , 1-6 , 1-6 ,

1-6 , 1-6 , 1-6 1-6 , 1-6 1-6 , 1-

6 , 1-6 1-6 , 1-6 1-6 , 1-6 , -
1-6 1-6 , r5, r5

1-6 1-6 ; 
-O-R7- -1),
-S-R7 -2),
N-R8R9 -3),

 R7 , 1-6 , 1-6 , Ar6, Ar6
1-6 , 1-6 1-6 , 

 -Alk-OR10,  -Alk-NR11R12,
R8 , 1-6 , r7 r7

1-6 ;
R9 , 1-6 , 1-6 , 1-6 , 1-6 , r8, r8-

1-6 ,  1-6 1-6 , r8 , Ar8
1-6 , , 1-

6 1-6 , , 1-6 , , 1-6 1-6 ,
, 1-6 , 1-6 ,  -Alk-OR10,   -Alk-

NR11R12,  Alk 1-6 ;
R10 , 1-6 , 1-6 , 1-6 , r9 r9

1-6 ;
R11 , 1-6 , 1-6 , r10  Ar10

1-6 ;
R12 , 1-6 , r11 r11

1-6 ; 
r1 - r11 , , 1-6 , 1-

6 .
98/02357,  17  1998, , 

 (VIII), ,

, 
;

X ;
R1 a R2 , , , , 1-6 , ,

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

6 , 1-6 , - 1-6 1-6 , r1, r1
1-6 ,

r1 , r1
1-6 ;

R3  R4 , , , 1-6 , 1-6 , r1 , 1-

6 , 1-6 , ;
R5 , , 1-6 , , 1-6 , 1-6 , 1-

6 , 1-6 , 1-6 1-6 , 1-6 1-6 , 1-6 , 1-

6 1-6 , 1-6 1-6 , 1-6 , - 1-

6 1-6 , r1, r1
1-6 1-6 ; 

-O-R10 -1),
-S-R10 -2),
N-R11R12 -3),

 R10
1-6 , 1-6 , r1, r1

1-6 , 1-6 1-6 , 
 -Alk-OR13,  -Alk-NR14R15,

R11 , 1-6 , r1 r1
1-6 ;

R12 , 1-6 ,  1-6 , 1-6 , 1-6 , r1,
r1

1-6 ,  1-6 1-6 , r1 , r1
1-6 , , 1-

6 1-6 , , 1-6 , , 1-6 1-6 ,
, 1-6 , 1-6  -Alk-OR13,  -Alk-

NR14R15,



 Alk 1-6 ;
R13 , 1-6 , 1-6 , 1-6 , r1  Ar1

1-6 ;
R14 , 1-6 , Ar1 r1

1-6 ;
R15 , 1-6 , 1-6 , r1 r1

1-6 ;
R6

 R16 , , r1,  1-6 , 1-6 , 1-6 1-6 , 1-

6 , 1-6 , , 1-6 , 1-6 1-6 , 1-6 S( 1-

6 1-6  S(O)2 1-6 ;
R17 , 1-6 , 1-6 ;
R7

1-6 , ;
R8 , 1-6 , r2

2  Het1CH2;
R9 , 1-6 , 1-6 ; 
R8  R9

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

-CH2-O- -4), 
2 2 - -5);

r1 ,  1  2 , 
, 1-6 , 1-6 .

r2 ,  1  2 , 
, 1-6 , 1-6 , 

Het1 ; ,  1  2 , 
, 1-6 , 1-6 .

,  [Rak J. et al., Cancer Research, 55, 4575 -
4580, 1995]. 

, . , 
, .

, , . , , 
, ,  in vivo 

, , . ,
 in vivo

).

, , , 
 in vivo.



, 
, , ,

 in vivo, 
-5- -2-  ( ),  (II)  (III),

 ( ), :

, 
;

X ;
R1 , 1-12 , r1, r2

1-6 , 1-6 , 1-6 , 1-6 ,
1-6 1-6 , - 1-6 1-6 , 1-6 ,  –Alk1-

C(=O)-R9, -Alk1-S(O)-R9  –Alk1-S(O)2-R9,  Alk1
1-6 ,

R9 , 1-6 ,  1-6 , , 1-8 1-8 ,
1-6 ;

R2,  R3  R16 , , , , 1-6 , 1-

6 , 1-6 , 1-6 1-6 , 1-6 , - 1-

6 1-6 , r1, r2
1-6 , r2 , r2

1-6 , , 1-

6 , , , 2-6 , 4,4- ; 
 R2  R3, 

-O-CH2-O- (a-1),
-CH2 2-0 -2),

-O-CH-CH- -3),
2 2- -4),
2 2 2 -5) 

-6);
R4  R5 , , r1,  1-6 , 1-6 , 1-

6 1-6 , 1-6 , 1-6 , , , 1-

6 , 1-6 S( 1-6 1-6  IS(O)2 1-6 ;
R6  R7 , , , 1-6 , 1-6 , r2 ,

, 1-6 , 1-6  R6  R7, 

2 - -1), 
=CH- - -2);

R8 , 1-6 , , , 1-6 , 1-6 1-

6 , 1-6 ,  1-6 1-6 , 1-6 , 1-6 , 1-6 ,
- 1-6 1-6 , , 1-6 ,  1-6 1-6 , 1-

6 , 
-O-R10 (b-1),
-S-R10 (b-2),
-N-R11R12 (b-3),

 R10 , 1-6 ,  1-6 , r1, r2
1-6 ,  1-6 1-6 ,

 –Alk2 -OR13  Alk2 -NR14R15;
R11 , 1-12 , Ar1  Ar2

1-6 ;
R12 , 1-6 ,  1-6 , 1-6 , 1-6 , r1,

r2
1-6 ,  1-6 1-6 , , r1 , r2

1-6 ,
, 1-6 1-6 , , 1-6 , , 1-

6 1-6 , , 1-6 , 1-6 , 
 -Alk2-OR13a6o Alk2-NR14RI5;

 Alk2
1-6 ;

R13 , 1-6 , 1-6 , 1-6 , r1, r2
1-6 ;



R14 , 1-6 , 1 r2
1-6 ;

R15 , 1-6 , 1-6 , r1 r2
1-6 ;

R17 , , , 1-6 , 1-6 , r1;
R18 , 1-6 , 1-6 ;
R19

1-6 ;
r1 ,  1-6 , , , 1-6

; 
r2 ,  1-6 , , , 1-6

.
 ( ), (II)  (III) R4  R5

.  R4  R5  R4  R5

, r1,  1-6 , 1-6 , 1-6 1-6 , 1-

6 , 1-6 S( 1-6 1-6  IS(O)2 1-6 .
,

, ; 1-6
,  1  6 , , , , , , , ,

; 1-8 ,
1-6 ,  ,   7  8 ,  ,

, ; 1-]2 1-8 ,   9 
12 , , , , , , ; 1-6 1-12

,  13  16 , , , ,
, ; 2-6

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

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

, 1,5- , 1,6- .  " (= )" 
,  "S(O)"  -   "S(O)2" - .  " " 

, , 
. 

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

, , , .
, , ,

,
 ( ), (II)  (III).  ( ), (II)  (III), 

, 
. , ,

, , , ; ,
, ; , , , ,

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

, , , .
 ( ), (II)  (III), , 

. , , ,
, , , , , , , 

, , , N- -D- , , 
, , , , .

 « » 
,  ( ), (II)  (III). ,

, , .
 « »  ( ), (II)  (III), ,

, , , 
, 

), (II)  (III). , 
, . 

. 
 ( ), (II)  (III) 

.  ( ), (II)  (III) . 
, , .

,  «  ( ), (II)  (III)» 
.

 R18  5  7 ,  R19

 8,  R18  7.  ( ),  X .
 ( ), , 

.



 ( ),  R1 , 1-6 , 1-6 1-6 ,
1-6 1-6 ,  -Alk1-C(=O)-R9,   Alk1 , a R9

1-

8 , 1-6 .
 ( ),   R3 ,  R2

, 1-6 , 2-6 , 1-6 , 1-6 .
 ( ),  R2  R3

 ( -1), ( -2)  ( -3).
 ( ),  R5 , a R4

1-6 .
 ( ),  R7 ,  a  R6

1-6 ,
,  4- .  ( ),  R8

, , 1-6 , 1-6 , 1-6 ,  1-6 1-6 ,
 NR11R12,  R11

1-12  R12 , 1-

6 , 1-6 , , 1-6 1-6  -Alk-OR13,   R13

1-6 .
,   R1 , 1-6 , 1-6 1-6 , 1-

6 1-6 ,  -Alk1-C(=O)-R9,   Alk1  R9
1-

8 , 1-6 ; R2 ,  1-6 , 2-6 , 1-

6 , , 1-6 ,  Ar1; R3 ; R4 , 
; R5 ,  R6 ;  R7 ;  R8 , , 1-6 ,

1-6 , 1-6 , 1-6 1-6 , , 
 -NR11R12,  R11

1-12  R12 , 1-6 , 1-6 , 1-

6 1-6 ,  -Alk2-OR13,  R13
1-6 ; R17 ;

R18 .  4-(3- )-6-[(4- (1-
-1 -5- ]-1- -2(1 )- ,

6-[ (4- )-1- -1 -5- ]-4-(3- )-1- -2(1 )- ,
6-[(4- (1- -1 -5- ]-4-(3- )-1- -2(1 )- ;
6-[(4- )(1- -1H- -5- ]-4-(3- )-1- -2(1H)-

;
6-[ (4- )(1- -1H- -5- ]-4-(3- )-1- -2(1H)- ;
6- (4- )(1- -1H- -5- ]-1- -4-(3- )-2(1H)- ; 

; 
(+)-6-[ (4- )(1- -1H- -5- ]-4-(3- )-1- -2(1H)-

 75  1 ); 
. , 

;  ( ), (II)  (III),  WO-97/21701. 
, 

, , , 
, , 

.
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, . 

, ,  (+)-6-[ (4- )(1-
-1 -5- ]-4-(3- )-1- -2(1 )-  (  75) 

,  10  1500 2 ,  ,  ,
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 1
 22  25

 1 x 106 LoVo 
 0.  0,5  1 )

 75 
 32.  42. 

75  1N HCl  pH 2,5 )  0,1
 10 (bid).  50  100

;  22 - 32),  32 - 42) 
 22 - 42).

 32  7Gy, 
, , , 

.
 9) , . 

 16 .  " )" 
,  42 .  1  2 

.
 1 ) ,  50
, bid).
 2 ) ,  100
, bid).

 25 - 75 , ,
, ,  10 - 90 .

,  9.



,  75(  50
100 ) 

).

 9

 75 )
 22 - 42 0,475

II 50  22 - 42 0,255
III 50  22 - 32 0,273
IV 50  32 - 42 0,295
V 100  22 - 42 0,205
VI 100  22 - 32 0,234
VII 100  32 - 42 0,277
VIII 50  22 - 42 7Gy 0,207

0,156IX 50  22 - 32 7Gy
(p = 0,03)*

X 50  32 - 42 7Gy 0,259
0,164XI 100  22 - 42 7Gy (p = 0,0317)*
0,141XII 100  22 - 32 7Gy (p = 0,0022)*

XIII 100  32 - 42 7Gy 0,214
XIV  22 - 42 7Gy 0,256

*  U (Mann-Whitney U)  XVI( )
 2

(SF763, U87, U251)  75  48
(2Gy).  0,4  U251  2  SF763  U87.
 75 :  SF763 

U87 , ,  55%,  U251 - 25%.
,  75 

.




