
 2,3- [1,5-b] , ,
, , .

,  ( ) , -1 
-2. -1 , -2 

, , , , .
, . ,

-1 , 
. , , -2, , 

, , 
, , . -2, ,

-1. 
, -2.

 ( ):

, :
R0 -  ,  1-6 , 1-6 , 1-6 , , 

O(CH2)nNR4R5,
R1  R2 , , 1-6 , 1-6 ,

, 1-6 , 1-6 , S 1-6 , , (O)C1-

6 , 1-6 , 1-6 , , 2)n 2 1-

6 , 2)n 1-6 , (CH2)nNR4R5, ( 2)n 1-6  C(O)NR4R5, ,  R0

 4 ,  R1  R2
1-6 , 1-6 ,

, 2)n 2 1-6 , 2)n 1-6 , (CH2)nNR4R5, (CH2)nSC1-

6  C(O)NR4R5,
R3 - 1-6  NH2,
R4  R5 , 1-6 , 

, ,  4-8- ,  n = 1-4.
, 

,  ( ), , 
 ( )  ( ) 

.
, 

, , ,  ( ) 
.

 ( ) , 
, , , , ,

.
 - , , .

, , , ,
, , , , ,  m- .

, R0  3  4 ,  ( ).
, R1  6 ,  ( ).
, R0 -  ,  1-3 , 1-3 , 1-3 , 

,  O(CH2)1-3NR4R5.  ,  R0 -  ,  1-3 1-3 , 
.

, R1 - 1-4 , 1-4 , , 2)1-

3 2 1-4 , 2)1-3 1-4 , (CH2)1-3NR4R5, (CH2)1-3SC1-4  C(O)NR4R5, ,  R0 - 1-6 , 1-

6 , O(CH2)nNR4R5,  R1 . , R1 -  1-4 , 1-4 ,
,  R0 -  1-6 ,  1-6 , 1-4 , 

,  O(CH2)nNR4R5, R1 .
, R2 - .
, R3 -  NH2.
, R4  R5  - 1-3 , , 

,  5-6- .
, n = 1-3, , 1  2.

 ( ) ( ), : R0 - , 1-3 ,
1-3 , 1-3 , ,  O(CH2)nNR4R5,  R1 -  1-

4 , 1-4 , , 2)n 2 1-4 ,
2)n 1-4 , (CH2)nNR4R5, ( 2)n 1-4  C(O)NR4R5,   R0 -  1-3 , 1-3 , 1-



3 , ,  O(CH2)nNR4R5,  R1 ,
R2 - , R3 -  NH2, R4  R5  - 1-3 , ,

,  5-6- ,  n = 1-3.
 ( ) ( 1), : R0 - , , C1-

2 , OCHF2  O(CH2)nNR4R5,  R1 -  ,  OCHF2, O(CH2)nCO2C1-4 , O(CH2)nSCH3,
(CH2)nNR4R5, (CH2)nSCH3  C(O)NR4R5,  R0 -  ,  1-2 , OCHF2  O(CH2)nN(CH3)2,  R1

, R2 - , R3 -  NH2, R4  R  - , 
, ,  5-6- ,  n = 1-2.

 ( ) ( 2), : R0 - ,  C1-

3  C1-3 , , R1 -  1-4 , 1-

3 , ,  R0 - 1-3 , C1-3 , 
, R1 , R2 - , a R3 -  NH2.

,  1 2 R0,  ,   3  4 ,  a R1

 6 .
,  ( ) 

, , , .
:

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

.
-2. 

-2 -1.
-2 

, 
), . 

, , 
,  ,  ,  ,  ,

, , , , , ,
, , , ,

, , , , , , , 
.

-2 .
, 

, , .

 ( ) 
,   ( ,  

).
, 

.
, 

, , , 
, , , , 

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

, , , , .

, , , .
, 

,  ( , ,
, , , )  (

), , ,
,  ( ), , , 

, , , 
.

 ( ) 
.

 ( ) 
-2 .

-2 , 
 ( ) .

 ( ) 



-2 , .

,  ( ) 
.

, , , 
.

, 
. 

, ,  ( , ), 
 ( ,  NK1, , 

,  ( ) ( ,  i- ), 
,  ( , 

), , , 2 , , 
, , , , , 

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

. , 
) 

.
 ( ) 

. 
,  ( ) , 

. 
.

 ( ) -
. , 

, , , .
, 

 ( ) .
, , 

 ( ), , ,
, .

.

 ( , , ). 
, , 

, , . 
- , .

, 
.

. 
 ( , ) 

. , , 
 ( , ) 

, , .
, 

. , 
 ( ) .

, 
. 

.
 ( ) 

, , 
. .

 ( )  0,01-500 ,  0,05-
100 , , 0,1-50 ,  1-4 . 

, . , , 
 25 .
 ( ) 

.
 ( ) 

.  R0-R5  ( ), Hal - , r , X
- ,  I-, .

 ( )  ( )  (II):



 (III):

. 
 (III) ,  R.Miyaura et al., J.Org.Chem., 1995, 60,

7508-7510. ,  ( , 1,2- ), 
,  ( , ) 

, (0).
 ( )  ( ),  R3 -  1-6 , 

 (IV):

. ,
 ( ), , 

 ( , )  -78° .
 ( )  ( ),  R1 -  1-6 , 

 (V):

. 
 ( ).

 (D)  ( ),  R1 -  1-6 , 
,  (VI):

. 
,  ( , N,N- ), , 

 ( , ), , 
 ( ) .

 ( )  ( ) , 
 ( ) . .

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

. , , 
. , 



, ) ,  -78° .
 ( ),  R1  R2 - ,  ( ),  R1

 R2 -  2 , . , , y(IV). 
,  ( , ) 

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

,  ( ),  R1  R2 -
. , , , 

. , 
 ( , ) ,  -78° .

,  ( ) 
, 

.
 (F)  ( ) 

 ( ).
 ( ) 

, ., , "Protective Groups in Organic Synthesis", Theodora W.Green and Peter
G.M.Wuts, II ed, (John Wiley and Sons, 1991), .

 (II)  (VII) .

,  (VI) , , 
 ( , )  ( , ) 

. , 
 ( , ), 

. , 
 ( , )  N- , 

 (II),  Hal - .
 (VII)  (VIII):

 (IX):

. , , 
,  N,N- , .

 (III) , , ,
 533268.

 (IV), (V)  (VI) , 
 ( )  (II).

 (VIII) , , , 
D.H.Wadsworth et al., J.Org.Chem., 1987, 52(16), 3662-8  J.Morris and D.G.Wishka, Synthesis., 1994, 1, 43-6.

 (IX) , , , 
Y.Kobayashi et al., Chem.Pharm.Bull., 1971, 19(10), 2106-15, T.Tsuchiya, J.Kurita and K.Takayama
Chem.Pharm.Bull., 1980, 28(9), 2676-2681  K.Novitskii et al., Khim.Geterotskil Soedin, 1970, 2, 57-62.

, , 
.  (II) 

.
. 

.
 ( , ) 

.
, .  ° . -



 ( )  Merck 9385. 
) .  Brucker 250 . 

( )  ( ).
: Me - , s - , d - , t - , a m- .

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

3,39  1,8- [5,4,0] -7-  3,36  3-(4-
-2-  6,1419  1- -3- -1- 1

125  48 .  2 
. ,  150

,  25 , , 
,  4,77 .

1  (CDCI3): 8,4 (d, 1H, J=10 ), 7,85-7,90 (m, 2H), 7,1-7,2 (m, 2H), 6,9-7,0 (d, 1H, J=10 ), 4,1 (s, 3 ),
3,9 (s, 3 ).

MH+ 302
:1 T.Tsuchiya, J.Kurita and K.Takayama Chem.Pharm.Bull., 1980, 28(9), 2676-2681. (ii) 6- -2-(4-

[1 ,5-b] -3-
 4,469  6- -2-(4- [1,5-b] -3-

, 50  2  90  2 .
 200  2 ,  3,639

.
1  (CDCI3): 12,8 (br.s, 1H), 8,4 (d, 1H, J=10 ), 7,8-7,90 (m, 2H), 7,21-7,32 (m, 2H), 7,15-7,2 (d,

1H,J=10 ),4,0(s,3H).
MH+ 288

)2-(4- )-3-(4- )-6- [1,5-b]
 0,869  6- -2-(4- [1,5-b] -3-  0,756

 10  0,587  N-
 1 ,  50  50

, , .  1,612
 20  10  2

 660  4-(  100 (0),
 20 ,  50  100

. ,
 1,116 , 
,  (4:1,  2:1),  390

.
, Rf 0,3 (  1:1), .

+ 398
(iv) 2-(4- )-3-(4- [1,5-b] -6-

 0,321  2-(4- )-3-(4- )-6- [1,5-b]  1,4
 (Reactivial )  200°  3 . 

 20  30 . 
, , 

,  119 .
, Rf 0,07 (  1:2), .

+ 384
(v) 6- -2-(4- )-3-(4- [1.5-b]

 0,2  2-(4- )-3-(4- [1,5-b] -6-
 0,046  (60% ) , 

 30 
.  50  50 . 

 50 , , 
,  119 .

1  (CDCI3): 8,05-8,0 (d, 2 , J=10 ), 8,0-7,95 (d, 1 , J=10 ), 7,6-7,5 (m, 4H), 7,8-7,2 (t, 1 , J=70 ) 7,1-
7,05 (t, 2 , J=11 ), 6,9-6,85 (d, 1 , J=10 ), 3,15 (s, 3 ).

, Rf 0,35 (  1:1), .
+ 434

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

22,76  (2 ) 1,8- [5,4,0] -7-  14,46  (76 )
 3-(4- -2- 1  2 .  1- 2

 6 . , 
,  9:1  2,76
.

1  (CDCI3): 3,87 (s, ), 3,9 (s, ), 7,0 (d, 2 , J=9 ), 7,25 (dd, 1H, J=9  4 ), 7,90 (d, 2 , J=9 ),
8,45 (dd, 1H, J=4  2 ), 8,55 (dd, 1H, J=9 a 2 ).

+ 284
:1 J.Morris and D.G.Wishka, Synthesis., 1994, 1, 43-6.
:2 Y.Kobayashi etal., Chem.Pharm.Bull., 1971, 19(10), 2106-15.

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



2,76  2-(4- [1,5-b] -3-  30
 2  30  2 .

 2  2,53
,  2,67  (3,3 ) ,  1,88

(1,88 ) N- .  1  25
.  60

,  15  2 ,  3,12  4-
 250 (0), 

 18 , ,  25
. .

,  (8:1), 
 3,58 .

1  ( ): 3,25 (s, 3 ), 3,75 (s, 3 ), 6,95 (d, 2H, J=8,5 ), 7,25 (dd, 1H, J=9  5 ), 7,45 (d, 2 ,
J=8,5 ), 7,60 (d, 2 , J=8 ), 7,9 (d, 2 , J=8,5 ), 8,15 (dd, 1H, J=9  2 ), 8,49 (dd, 1 , J=5 a 2 ).

+ 380
 3 2-(4- )-3-(4- [1,5-b]

) 4-[3-(4- [1,5-b] -2-
 (2,1 )  -70°  3,58  3-(4-

)-2-(4- [1,5-b]
10 ,  0° . , 

 2 , . 
, ),  1,87 .

1  ( ): 3,30 (s, 3H), 6,80 (d, 2 , J=8,5 ), 7,30 (dd, 1H, J=9  5 ), 7,35 (d, 2H, J=8,5 ), 7,60 (d,
2H, J=8 ), 8,0 (d, 2H, J=8,5 ), 8,20 (dd, 1 , J=9  2 ), 8,55 (dd, 1H, J=5  2 ), 9,75 (s, 1H).

+ 366
) 2-(4- )-3-(4- [1,5-b]

663  (1,82) 4-[3-(4- [1,5-b] -2- ,  (1 ) 
 (2 )  30  18 .

 30  30 . 
,  547 .

1  ( ): 1,45 (t, 3 , J=7 ), 3,10 (s, 3 ), 4,1 (q, 2 , J=7 ), 6,87 (d, 2H, J=9 ), 7,08 (dd, 1 , J=9 
), 7,55 (t, 4H, J=9 ), 7,92 (dd, 1H, J=9  2 ), 7,95 (d, 2H, J=9 ), 8,20 (dd, 1 , J=9  2 ), 8,32 (dd, 1H, J=5

 2 ).
+ 394

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

7,8 1 1- -3- -1- 1

 10  25  20 .
 200 , 

,  100 . 
 4  1,5 ,  2,6  3- 2

 35  20 . 
 (3,87 ),  100  2,02

 3-(4- -2- .  2,21  1,8-
[5,4,0] -7-  20 , 

 (770 ) , . 
 430 .  100  100

20 . , . 
,  (300 ), 

 (3:1),  247 . ,
 (1,45 ).

1  (CDCI3): 2,70 (s, 3 ), 3,88 (s, 3 ), 7,08-7,18 (m, 3 ), 7,84 (m, 2H), 8,31 (d, 1H, J=10 )
+ 318

:1 K.Novitskii etal., Khim.Geterotskil Soedin, 1970, 2, 57-62.
:2 G.B.Barlin, W.V.Brown, J.Chem.Soc, 1968, (12), 1435-45.

(ii) 2-(4- )-3-(4- )-6- [1,5-b]
 2-(4- )-6- [1,5-b] -3-

 663  40  14
 20 . 

 250  50 .  1 (2 ) 
 (1,0 , + 304),  1,0  557  594  NBS 

 4 .  150  50 .
 50 , 20 . 

 (1,015 , + 338,340), 740 , 902  4-(
175 (0),  30  15

 48 ,  50
. , 

,  300 ,  (1:1),
 713 .

1  ( ): 2,65 (s, 3 ), 3,28 (s, 3 ), 7,20-7,30 (m, 3 ), 7,55 (m, 2H), 7,62 (d, 4H, J=8,5 ), 7,95-8,05 (m,



).
MH+414

i) 2-(4- )-6- -3-(4- [1,5-b]
 60  (0,145) 2-(4- )-6- -6-( [1,5-b]  5

 2  196  (0,32)  20 . 
50  20 . 

. ,  60
.

+ 446
1  ( -d6):  3,34 (s, 3H), 3,53 (s, 3H), 7,33 (t, 2H, J=9 ), 7,62 (m, 2H), 7,68 (d, 1H, J=8,5 ), 8,04 (d,

1H, J=10 ), 8,52 (d, 1H, J=9 ).
, Rf 0,24 (  1:1), .

 5 2-(4- )-3-(4- [1,5-b]
0,046  (60% )  200  (0,55 ) 4-[3-(4-

[1,5-b] -2-  5
20 ,  30

, , 
 (10:1),  63  (28%) .

1  (CDCI3):  8,38 (dd, 1 , J=4 ), 8,01 (d, 2H, J=8,5 ), 7,94 (dd, 1H, J=9 ), 7,65 (d, 2H, J=8,5 ), 7,10
(m, 3 ), 6,87-6,27 (t, 1H, J=7,4 ), 3,15 (s, 3 ).

MH+ 416
 6 4-[2-(4- [1,5-b] -3-

)  2-(4- [1,5-b] -3-
1,47  (2 ) 1,8- [5,4,0] -7-  1,0

 3-(4- -2-  2,19  1- 2  10
 5 .  1,2

.
+ 298

) 2-(4- [1,5-b] -3-
 1,2  2-(4- [1,5-b] -3- , 10
 10  2  80°  1,5 , 

 1 2 .  716  (63%) 
.

+ 284
) 2-(4- )-3- [1,5-b]

 710  2-(4- [1,5-b] -3- , 678  N-
717  8  4 ,  100  N-

 2 . 
,  SPE, ,  429  (47%) 

.
+ 366

(iv) 4-[2-(4- [1,5-b] -3-
 311  4- , 279 1, 486  450

 [1,1'- )  8
 80°  2 , 

,  10  1,2- ,  400  2-(4- )-3-
[1,5-b]  4  2  20 (0) 

 18 , ,  60
 60 . 

. ,  (3:1), 
116  (27%) .

1  (CDCI3):  8,32 (del, 1 , J=4  2 ), 7,97 (d, 2H, J=8 ), 7,89 (dd, 1H, J=9  2 ), 7,54 (m, 4 ), 7,04
(dd, 1 , J=9  4 ), 6,88 (d, 2H, J=9 ), 1,43 (t, 3H, J=7 ).

+ 395
:1 R.Miyaura et al., J.Org.Chem., 1995, 60, 7508-7510.

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

 48,82  200
 3  77,1 ,  10° . 

 0°  1 ,  7,8  3-
 0°  1 ,  75 . 

,  75 , .
 1  30 . 

,  1 . 
,  100 . 

,  24  (100%) .
1  (CDCI3):  7,05 (tm, 1 , J=9 ), 7,3 (m, 3 ), 7,45 (s, 1H).

+280, -279
(II)  (3-

 -78°  23,8  1-(2,2- )-3-  350



 30  1,6 (2,2 ) 
,  30  -78°  11,6  (9,5 ) , 

 1  0° ,  100  1:1 
 100 . 

 25 , ,  16,7  (100%)
.

1  (CDCI3):  7,4-7,1 (m, 4H), 3,85 (s, 3 , ).
-173

)  2-(3- )-6- [1,5-b| -3-
 1,8- [5,4,0] -7-  2,67

 (3-  4,89  1- -3- -1-
80  0°  1 ,  18

.  150  150 . 
 100 .  50

 25 , , , 
,  (2:1),  2,4  (53%) 

.
1  (CDCI3):  12,8 (br.s, 1 ) 8,4 (d, 1 , J=10 ), 7,6-7,7 (m, 2H), 7,42 (q, 1H, J=8 ), 7,15 (td, 1H, J=8 a
), 6,95 (d, 1 , J=10 ), 4,1 (s, 3 ), 3,88 (s, 3 ).

+ 302
(iv) 2-(3- )-6- [1,5-b] -3-
50  2  2,3  2-(3- )-6-

[1,5-b] -3-  50
 3 .  300  2 

 1 , 
,  60° ,  2,0  (91%) 
.

1  ( ):  8,45 (d, 1H, J=10 ), 7,67 (m, 2H), 7,5 (q, 1H, J=7 ), 7,3 (td, 1H, J=7  2 ), 7,21 (d, 1H,
J=10 ), 4,0 (s, 3 ).

+ 288
(v) 3- -2-(3- )-6- [1,5-b]

 2,0  2-(3- )-6- [1,5-
b] -3-  20  1,78  n-

 3 ,  800 
, 10  100 , 35 , 

,  2,1  (93%) .
1  (CDCI3):  7,9 (m, 2 ), 7,8 (q, 1 , J=10 ), 7,45 (m, 1H), 7,1 (td, 1H, J=8  2 ), 6,78 (d, 1H, J=10 ),

4,1 (s, 3 ).
+ 323, - 321

(vi) 6- -2-(3- [1,5-b]
 (400 ,  2,1 ) 3- -2-(3- )-6- [1,5-b]

 10 . ,
 300°  3 , 

140° , .  100
, , 7  75 , 
,  1,0  ( + 230) ,  10

 200  (60% ) ,
 20 

,  5  -30° , ,
,  36 . 

 200 .  10  20 , 
, 

,  652  (60%) .
+280, - 278

1  ( ):  8,42 (d, 1H, J=10 ), 7,85 (d, 1H, J=8 ), 7,78 (t, 1H, J=70 ), 7,55 (q, 1H, J=8 ), 7,38 (s,
1H), 7,25 (m, 1H), 7,17 (d, 1H, J=10 ).

(vii) 3- -6- -2-(3- [1,5-b]
195  N-  251  6- -2-(3- )-3-(4-

[1,5-b]  185  10
 18 ,  300  10 

20 , 20 , ,  293  (91%)
.

+ 359, - 356/357
1  ( ):  8,36 (d, 1H, J=10 ), 7,88 (d, 1H, J=8 ), 7,78 (t, 1H, J=70 , OCHF2), 7,77 (dm, 1H,

J=10 ), 7,62 (dt, 1H, J=8  6 ), 7,38 (dt, 1 , J=9  2 ), 7,3 (d, 1H, J=10 ).
(v )6- -2-(3- )-3-(4- [1,5-b]

 286  6- -2-(3- [1,5-b]
20  10  2 ,  180  4-

 34 (0), 



 18 ,  300 ,
 10  30 , 30 , ,

, , 
 (50:1 5:1), 

132  (37%) .
+ 434

1  (CDCI3):  8,02 (d, 1 , J=9 ), 7,95 (d, 2H, J=10 ), 7,58 (d, 1H, J=9 ), 7,52 (t, 1H, J=70 ), 7,32 (m,
), 7,08 (m, 1H), 6,9 (d, 1H, J=9 ), 3,15 (s, 3 ).

-1  -2   COS- ,  
-1 -2 .  24  COS-

 175 , ,  24-
.  (  ( ), 

 (10% ),  (100 ),
 (100 )  (600 ))  (1

 1x107 ).  10
 ( ).  10

 20 ,  (37° )  1-2 ,
.   10

.  250
 100 . 1  4 24-

.  (37° , 95% /5% 2)
.  1 ,  24-

.
 24-

 250  (37° ). 
250  1 . 

 1  (37° , 95% /5% 2),  
 10  (750 ) , 

 30 .  15 , 
 -20° 2 ( 2) 

. 50 - , 
2  50%. -1 

-2 50.
50 -1 -2 .

-2: 50 ( ) -1: 50 )
1(v) 35 >100000
2( ) <10 3880
3( ) 3 >100000
4( ) 370 >100000

5 21 >100000
6(iv) 0,44 3828
7(viii) 16 >55200


