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.
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, , , RA, 

,  PHN.
,  ( ) 

, , , , 

, , 
, , 

.
, 

, 
, , 

, , ,
, 

 ( ).
 ( ) 

,
, 

, , 
, , 

, .
, , 

 ( ) , 
,  ( ) .

, , , 
, , , 

.
, , 

.
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.

 (  70 )
 1  2 , , 1-100 , ,

,  4 . , 



. .
 ( ) 

, 
, , 

, , 
,  (PVD) , , 

, .
 ( ) , 

, . ,  R1,  R2  R3

 ( ), .
,  ( ) 

(II)

 L - ,  ( , ), , 
 ( , ) , ,

 –S 2 1-4 , 1 2- , 1-6 , 
 ( , , 1 2 ), 

 R1NH2 .  4'-
, , , b  V.

 (II)  ( ) 
 R1NH2 ,  ( , , . -

 3- ),  ( , ),  ( ,
).  ( , ), 

, ),  ( ) , 
, ), , ,

, , , , ,
,  ( , 

)  ( , R-(+)-2,2- )-1,1'- ).
 Y, Z  W - N,  N  Y, Z 

W , ,  X, .
, ,  in situ 

1 2. , 1  - , , 
, , 1 2 - , , , 

 (TFA). 1 2

 (II),  , 1 2 - ,  (II) 
,  1  - 

, , ,  in situ,
, , , .

, 1 2

 (II).
,  (II)  ( ) 4'- -

. , , 
,  (  1, 1  2) 

 (  3, 4  5  W).
 (II),  X=  (III)

3 - , , , 1-3 ,  1,  2  R3

,  (IV)

 L  R2 .
, , 

, , , [5,4,0] -7-
(DBU). ,  (IV) ,

, ,  (III) 
, , 

, .
 (IV) , 

 (IV) .



,  (III) 
1 2 1 2. 

, .  (III) 
:

 (III) , , ,  W, Y  Z, 
 ( ) .

 1-4 . ,  1 

. 4 5 , 6- 1-4 , a R3

.
 1  (III), ,

,  (III) 
, , , , 

),  Q.  (III)  1 .

 1-5  1 . 4, 5, 6  R3 .
 2  (III),   Y - N, Z -NH, W , a R3 , 
. 1, 2 6 .

 ( )  ( )  ( )
 R1, R2  R3.

 (III) .
 R1NH2 , .

 ( ) , , 
, ,

 ( ) , , 
.

 ( )  ( )  (V)  (VI):

 R1, R2, X, L, 1, 2 6 .
 (VI)  (V) , 

 ( ).



 ( )   (V)   (VI)  
.

,  W= , Y=N, a Z=N,  1,3,4- , 
 3. J -  L,  NHR. R2, X, 1 2 .

 ( ),  Z=O, Y=N  W=N (  1,2,4- ) 
 (V)  (VI) ,  (V) 

(VI),  HO-N=C(R3)NH2 , 
, , , 
 20-150° , ,  ( )  (  4).

, , 
, , , 

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

)-3- , . 
, . , 

 (  0° -150° ),  0-20°  50-
150° .  4 R2, R3, X, J. 1 2 .

,  (II)  (VII), , ,
 U, . ,  U 

 ( )  4 , , , , .

 D,  ( )  (V), 
 5, 1 2 .

,  5 
 ( )  4'- , . 

 5, R1, R3, J, 1 2 .



.
 A-Z, b , 

 1. :
, 

 ( . ) 
 Supelco ABZ+5m 100 22 , , , )

0,1% ) 0,05% , )
,  4 . , 

0-95% ( )  18,5 .
 LC/MS

 4 :

 ABZ+PLUS 3,3 4,6 , , :  -
0,1%  + 0,077%  - 95:5

 + 0,05% ,  1 . 
: 100%  0,7 ., ,  0-100%  3,5 .,

 100%  3,5 .,  100%  0,3 .

 ABZ+PLUS 3,3 2,0 , , :  -
0,1%  + 0,077%  - 95:5

 + 0,05% ,  0,8 . 
: ,  0-100%  3,5 .,  100% 

1,5 .,  100%  0,5 .

 ABZ+PLUS 3,3 4,6 , , :  -
0,1%  + 0,077%  - 95%

 + 0,05% ,  3 . 
: 100%  0,7 ., ,  0-100%  3,7 .,

 100%  0,9 .,  100%  0,2 .
 D

 ABZ+PLUS 3,3 4,6 , , :  -
0,1%  - 95%  + 0,07% 

,  1,5 . : 100% 
0,2 ., ,  0-100%  3,3 .,  100%  1 .,

 100%  0,2 .
 LC/MS  " " ,

,  80-1000.
 (Merck 9385) 

 (Biotage).
 ° .

 1

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

-(R)- )- -9- }-
5-(5- -[1,3,4] -2-

)- -3,4-

 SiO2 (CH2CI2:MeOH: 880NH3 90:10:1 )
Rf=0,39 : , 52,9, , 5,9,
N, 22,7.
C19H23N7O5 . , 52,9, , 5,8, N, 22,7.

2 (2R,3R,4S,5S)-2-(6-
-9- )-5-(5-

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

 SiO2 (CH2CI2:MeOH: 880NH3
94:6:1)Rf=0,10 : , 57,1,

, 5,3, N. 21,0.



-3,4- C22H23N7O4 . , 57,2, , 5,3, N, 21,2.
3 (2S,3S,4R,5R)-2-(5- pe -

[1,3,4] -2- )-5-[6-
-4- )- -9-

]- -3,4-
)

 ( ).

4  4-{9-[58-(5- -
-[1,3,4] -2- )- 3R,4S-

-2R- ]-
- -6- }- -1-

LC/MS ( ) RF 2,55 . 
m/z 517 [ +].

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

-(S)- )-
-9- ]- -3,4-

LC/MS ( ) Rf 2,35 . 
m/z 446 [ +].

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

-4- )- -
9- ]- -3,4-

LC/MS ( ) RF 2,24 . 
m/z 432 [ +].

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

-9- )-
-3,4-

LC/MS ( ) Rf 2,61 . 
m/z 430 [ +].

8  (2S,3S,4R,5R)-2-(5- -
-[1,3,4] -2- )-5-[2-

-6-( -4- )-
-9- ]- -3,4- )

 ( ).

9  (2S,3S,4R,5R)-2-(5- -
-[1,3,4] -2- )-5-(2-

-6- -9-
)- -3,4-

LC/MS (  A) RF 4,35 . 
m/z 464 [ +].

10 (2S,3S,4R,5R)-2-(5- -
1,3,4] -2- )-5-[6-(23-

-(3)- )-
-9- ]- -3,4-

LC/MS (  D) RF 2,32 . 
m/z 430 [ +].

11 (2R,3R,4S,5S)-2-(6-
-9- )-5-(5-

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

LC/MS (  D) RF 2,44 . 
m/z 414 [ +].

12  4-{9-[5S-(5-
-[1,3,4] -2-m)-

3R,4S- -
2R- ]-9H- -6- }-

-1-

LC/MS (  D) RF 2,57 . 
m/z 501 [ +].

13 (2R,3R,4S,5S)-2-(6-
-9- )-5-(5-

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

LC/MS (  D) RF 2,74 . 
m/z 442 [ +].

14 (2S,3S,4R,5R)-2-(5- -
[1,3,4] -2- )-5-[6-{4- -
2- )- -9- ]-

-3,4-

LC/MS ( ) RF 2,99 . 
m/z 490 [ +].

15 (2R,3R,4S,5S)-2-(6-
-9- )-5-

[1,3,4] -2- -
-3,4-

)

 ( ).

16 (2S,3S,4R,5R)-2-(5-e -2-
)-5-[6-( -4- )-

-9- ]- -3,4-  D)

 (  D).

17 (2S,3S,4R,5R)-2-(6-
-9- )-5-(5-

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

)

 ( ).

18  (2R,3R,4S,5R)-2-
(6- -9- )-5-(5-

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

 F)

 (  F).

19 (2S,3S,4R,5R)-2-(3- -
[1,2,4] -5- )-5-[6-23-

-(S)- )-
-9- ]- -3,4-  G)

LC/MS ( ) RF 2,37 . 
m/z 430 [ +].



20 (2S,3S,4R,5R)-2-(3- -
[1,2,4] -5- )-5-[6-

-4- )- -9-
]- -3,4-

 G

 SiO2 2 2 : 880NH3) 100:8:1
Rf=0,5 : .54,8, , 4,9,
N,20. . , 55,3, , 5,3, N. 19,6.

21 (2S,3S,4R,5R)-2-(3- -
[1,2,4] -5- )-5-[6-(28-

-(S)- )-
-9- ]- -3,4-

 G

LC/MS ( ) RF 2,57 . 
m/z 446 [ +].

22 (2S,3S,4R,5R)-2-(3- -
[1,2,4] -5- )-5-[6-

-4- )- -9-
]- -3,4-

 G

LC/MS ( ) RF 2,39 . 
m/z 430 [ +].

23 (2R,3R,4S,5S)-2-[6-
-4- )- -9-

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

 G

LC/MS ( ) RF 2,29 . 
m/z 473 [ +].

24 (2S,3S,4R,5R)-2-(3- -
[1,2,4] -5- )-5-[6-

-4- )- -9-
]- -3,4-  G

1 5 ( ) 8,42 (1H,s,CH). 8,20
(1H,brs,CH),7,82 (1H,brd,NH),6,18 OH,d,CH),
6,02 (1H,brd, H), 5,90 (1H,brd, H), 5,22
(IH,d,CH), 4,38 (1H,brs,CH). 3,94 (2H,brd,2xCH

.), 3,42 (2H,t,2xCH .), 2,40 (3H,s,
3). 1,90-1,60 (1H,2xm,2xCH2). 

: , 50,6, , 5,2, N, 24,3. . , 50,6,
, 5,25, N, 24,3.

25 (2R,3R,4S,5S)-2-[6-(3- -4-
)- -9- ]-5-

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

 G

LC/MS ( ) Rf 2,53 . 
m/z 430[ +].

26  4-{9-[5R-(5- -
-[1,2,4] -3- )-3R,4S-

-2R- ]-
-6- }- -1- )

LC/MS ( ) Rf2,76x .  m/z
517[ +].

27 (2S,3S,4R,5R)-2-(3- -
-5- )-5-[6-(25- -
-(S)- )- -9- ]-

-3,4-
)

 ( )

28 (2S,3S,4R,5R)-2-(3- -
-5- )-5-[6-

-4- )- -9-
]- -3,4-

)

 ( ).

29 (2R,3R,4S,5R)-2-(2H- -3- )-5-
(6- -4- -
9- )- -3,4-  J)

 (  J).

30 (2R,3R,4S,5R)-2-(5- -2 -
-3- )-5-(6-

-9- )-
-3,4-

)

 ( ).

31 (2R,3R,4S,5S)-2-[6-(1S-
-2- )-

2- -9- ]-5-(3- -
-5- )- -3,4-  L)

 (  L).

32 (1S,2R,3S,5R)-3-(3- -
[1,2,4] -5- )-5-[2S-

-(S)- )-
-9- ]- -1,2-

)

 ( )

33 (2R,3R,4S,5S)-2-[6-( -
)-9 -9- ]-5-(3-
-1,2,4- -5-

-3,4-

 G

LC/MS ( ) RF 2,91 . 
m/z402[MH+].

34 (2S,3S,4R,5R)-2-(3- -
1,2,4- -5- )-5-[6-

)-9 -9-
-3,4-

 G

LC/MS ( ) Rf 2,54 . 
m/z 388[MH+].

35 (2R,3R,4S,5S)-2-(6-{[(1R,2R)-2-
}-9 -

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

3,4-

 G

LC/MS ( ) RF 2,32 . 
m/z 404 [ +] .

36 (2S,3S,4R,5R)-2-(3- -1,2,4-
-5- )-5-[6-( -2 -

-4- )-9 -9-
-3,4-

 G

LC/MS ( ) RF 2,54 . 
m/z 420 [ +] .



37  4-({9-[(2R,3R,4S,5S)-3,4-
-5-(3- -1,2,4-
-5- )- -2-

]-9 - -6- -
1-

 G

LC/MS ( ) RF 2,56 . 
m/z475MH+3.

38 (2R,3R,4S,5S)-2-[6-( )-
-9- ]-5-(3- -1,2,4-

-5- -
3,4-

 G

LC/MS ( ) Rf 2,51 . 
m/z 376 [ +].

39 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

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

 G

LC/MS ( ) RF 2,47 . 
m/z 388 [ +]

40 (2R,3R,4S,5S)-2-{6-
[( ]-9 -

-9- }-5-(3- -1,2,4-
-5- -

3,4-

 G

LC/MS ( ) Rf 2,41 . 
m/z 374 [ +].

41 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

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

 G

LC/MS ( ) Rf 2,17 . 
m/z 360 [ +].

42 (2R,3R,4S,5S)-2-[6-(2- )-
-9- ]-5-(3- -1,2,4-

-5- -
3,4-

 G

LC/MS ( ) Rf 2,71 . 
A77/Z414[MH+].

43 (2R,3R,4S,5S)-2-[6-(2,4-
)-9 -9- ]-5-

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

 G

LC/MS ( ) RF 2,75 . 
m/z 432 [ +].

44 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-{6-
[( ]-9 -

-9- -3,4-

 N

LC/MS ( ) RF 2,77 . 
m/z 416 [ +].

45 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-

)-9 -9-
-3,4-

 N)

LC/MS ( ) RF 2,88 . 
m/z 418 [ +].

46 2-[(94(2R,3R,4S,5S)-5-[3-( -
)-1,2,4- -5- ]-3,4-

-2- }-9 -
-6- ]-N-

 N

LC/ MS ( ) RF 2,54 . 
m/z 483 [ +].

47 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-{6-[(1,1-

-2 -4-
]-9 -9-

-3,4-

 N

LC/MS ( ) RF 2,51 . 
m/z494[Mt-T].

48 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-(2- -4-

)-9 -9-
-3,4-

 0

LC/MS ( ) RF 3,20 . 
m/z490[MH+].

49 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-(2,4-

)-9 -9-
-3,4-

 0)

LC/MS ( ) RF 3,03 . 
m/z474[MH+].

50 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-(3,4-

)-9 -9-
-3,4-

 0

LC/MS ( ) RF 3,32 . 
m/z 474[MH+].

51 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

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

 N

LC/MS ( ) RF 2,39 . 
m/z 388 [ +].

52 (2R,3R,4S,5S)-2-[6-( )-
-9- ]-5-(3- -1,2,4-

-5- -
3,4-

 N

LC/MS ( ) RF 2,74 . 
m/z 404 [ +].

53 (2R,3R,4S,5S)-2-{6-
[( ]-9 -

-9- }-5-(3-  1,2,4-
-5- -

3,4-

 N

LC/MS ( ) RF 2,65 . 
m/z 402 [ +].

54 2-({9-[(2R,3R,4S,5S)-3,4- -
5-(3- -1,2,4- -5-

-2- ]-9 -
 N

LC/MS ( ) RF 2,58 . 
m/z 469 [ +].



6- )-N-

55 (2R,3R,4S,5S)-2-[6-(2,4-
)-9 -9- ]-5-

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

 0

LC/MS ( ) RF 2,96 . 
m/z 460 [ +].

56 (2R,3R,4S,5S)-2-[6-(3,4-
)-9 -9- ]-5-

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

 0

LC/MS ( ) RF 3,20 . 
m/z 460 [ +].

57 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(3-

-1,2,4- -5-
-3,4-

 0

LC/MS ( ) RF 3,05 . 
A/z456[MH+].

58 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- !-5- ]-5-[6-

-2 -4- )-9 -
-9- -3,4-

 G

 SiO2 2 2 :880 NH3
95:5:0,5) Rf=0,2 . , 49,75, .
5,90, N. 25,2. .  49,5, , 5,65, N, 25,6

59 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-(3- -1,2,4-
-5- -

3,4-

 G

LC/MS ( ) RF 2,81 . 
m/z440[MH+].

60  4-({9-[(2R,3R,4S,5S)-5-(3-
-1,2,4- -5-  )-

3,4- -2-
]-9 -6- -1-

 G

LC/MS ( ) Rf 2,57 . 
m/z 501 [ +].

61 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-

)-9 -9-
-3,4-

 G

LC/MS ( ) Rf 2,69 . 
m/z 404[MH+].

62 (2R,3R,4S,5S)-2-[6-{4 -2-
)-9 -9- ]-5-(3-

-1,2,4- -5-
-3,4-

 G

LC/MS ( ) RF 3,05 . 
m/z 474[MH+].

63  4-({9-[(2R,3R,4S,5S)-3,4-
-5-(3- -1,2,4-
-5- -2-

]-9 -6- -1-
 G

LC/MS ( ) RF 2,73 . 
m/z 503 [ +].

64 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-(3- -1,2,4-
-5- -

3,4-

 G

LC/MS (  A) RF 4,27 .. 
m/z 442 [ +].

65 2-({9-[(2R,3R,4S,5S)-5-(3-
-1,2,4- -5- )-

3,4- -2-
]-9 -6- )-N-

 G

LC/MS ( ) RF 2,33 . 
m/z 467[MH+].

66  (2R,3R,4S,5S)-2-[2- -6-
(1- )- -9- ]-5-
(3- -5- )-

-3,4-

 L

LC/MS (  A) RF 4,68 . 
m/z 451 [ +]

67 (2R,3S,4R,5R)-2-[5-( )-4 -
1,2,4- ]-5-[6-(4- -2-

)-9 -9-
-3,4-

 F

LC/MS ( ) RF 3,01 . 
m/z 489 [ +].

68 (2R,3R,4S,5R)-2-[6-(2- -4-
)-9 -9- ]-5-(5-

isp -4H-1,2,4- -3-
-3,4-

 F

LC/MS ( ) RF 2,89 . 
m/z 475 [ +].

69 2-({9-((2R,3R,4S,5S)-3,4- -
5-(3- -1,2,4- -5-

-2- ]-9 -
6- )-N-

 G

:  % :40,93, : 4,72 N, 24,89
. % C:40,9,H:4,63.N:25,24 M/Z [M+H] 441.

70 (2R,3R,4S,5S)-246-[( -4-
]-9 -

-9- }-5-(5- -1,3- -
2- -3,4-

 D

M/Z[M+H] 417.

71 (2S,3S,4R,5R)-2-(3- -1,2,4-
-5- )-5-(6-{[(1R)-1- -

2- }-9 -9-
-3,4-

 G

: C21H23N7O4  % :56,41, : 5,32
N: 21,78 . %: 56,49, H:5,42,N:21,96.



72 72 (2S,3S,4R,5R)-2-(5- . 1,3-
-2- )-5-{6-[( -4-

]-9 -
-9- -3,4-

 D

: 20 26 5  % :54,5, : 6,0 N:
18,8 . % C:55,8,H:6,1,N:19,5M/Z [ ]
432.

73 (2S,3S,4R,5R)-2-(5-e -1,3-
-2- )-5-[6-(3- -4-

)-9 -9-
-3,4-

 D

: C20H19FN6 5  % :53,6, : 4,65
N: 18,1 . % C:53,2,H:4,5,N:18,6M/Z ]
443.

74 (2R,3R,4S,5S)-2-[6-(3- )-
-9- ]-5-(5- -1,3-

-2- -3,4-  D

M/Z[M+H] 413.

75 (2S,3S,4R,5R)-2-(5- -1,3- (-
2- )-5-(6-{[(1S,2R)-2-

}-9 -
-9- -3,4-

M/Z [ ] 419

76 (2R,3R,4S,5S)-2-[6-(4- )-
-9- ]-5-(5- -1,3-

-2- -3,4-
 D

 ( )

.

Rf=0,18 ( :8 80
100:10:1) M/Z [ ] 413.

77 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-

-2 -4- )-9 -
-9- -3,4-

 G

LC/MS (  A) Rf 2,53 . 
m/z 446 [ +].

78 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-[3-( )-  ,2,4-
-5- -

3,4-

 G

LC/MS (  A) Rf 3,03  m/z
456 [ +].

79  4-[(9-{(2R,3R,4S,5S)-5-[3-( -
)-1,2,4- -5- ]-3,4-

-2- }-9 -
-6- ]- -1-

 G

LC/MS (  A) Rf 2,77 . 
m/z 4517 [ +].

80 2-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-9 -
-6- ]- ^-

LC/MS ( ) Rf 3,76 -  m/z
482 [ +].

81 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[(1S,2S)-

2- }-9 -
-9- -3,4-

LC/MS ( ) Rf 4,20 . 
m/z 447 [ +].

82  4-((9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-9 -
-6- ]- -1-

LC/MS ( ) Rf 4,06 -  m/z
516 [ +].

83 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-[6-

)-9 -9-
-3,4-

LC/MS ( ) Rf 4,18 . 
m/z429 [MH+].

84 2-({9-[(2R,3R,4S,5S)-5-(5- -1,3-
-2- )-3,4-

-2- ]-9 -
-6- )-N,N-  Q).

 m/z [MH+]=468.

85 2-({9-[(2R,3R,4S,5S)-5-(5- -1,3-
-2- )-3,4-

-2- ]-9 -
-6- )-N-

 Q
.

 m/z [MH+]=454.

86  4-({9-[(2R,3R,4S,5S)-5-(5- -
1,3- -2- )-3,4-

-2- ]-9 -
-6- -1-  Q.

 m/z [MH+]=488.

87 (2R,3R,4S,5S)-2-{6-[(2,3-
]-9 -9-

}-5-(5- -1,3- -2-
-3,4-

 Q.

 m/z [MH+]=407.

88 [2R,3R,4S,5S)-2-[6-(2,4-
)-9 -9- ]-5-  Q.

 m/z [MH+]=445.



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

89 [2S,3S,4R,5R)-2-(5- -1,3-
-2- )-5-(6-{[(1S,2S)-2-

}-9 -
-9- -3,4-

 Q.

 m/z [[MH+]=417.

90 (2S,3S,4R,5R)-2-(5- -1,3-
-2- )-5-{6-[(3R)-

-3- ]-9 -
-9- -3,4-

 Q

 m/z [MH+]=403.

91 (2R,3R,4S,5S)-2-(6-{[(1R)-2- -
1- }-9 -9- )-
5-(5- -1,3,4- -2-

-3,4-

: .46,7, .5,3, N,23,6.
. : .46,9, . 5,7, N,23,95.

92 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

5-(3- -1,2,4- -5-
-3,4-  R).

 SiO2  19:1) Rf=0,30
 ( ) 8,43 (1H,s,CH),8,20

(1H,br,s,CH),7,79(1H,br.d,NH), 6,45 (2H,
v.br,s,2x ), 6,16 (1H,d,CH), 5,24
(1H,d,CH),4,89 (1H.CH), 4,73 dH,t,CH), 4,58
(1H,br,m,CH), 2,42 (3H,s,Me), 2,10-1,50
(8H,m,4xCH2).

93 (2R,3R,4S,5S)-2-(6-{[(1R,2R)-2-
}-9 -

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

3,4-

 SiO2 (CH2CI2:MeOH:88ONH3 92:8:0,3)
Rf=0,14 : ,55,7, .5,1,
N,20,5. C22H23N7O5 . ,55,7, .5,1,
N,20,7.

94 (2R,3R,4S,5S)-2-{6-[rel-(1S,5S,6R)-
[3,2,0] -6- ]-9 -

-9- }-5-(3- -1,2,4-
-5- -

3,4-

 G

: .54,2, .5,7, N,22,65.
C19H23N7O4 0,5MeOH . : .54,5, , 5,9,
N,22,8.

95 (2R,3R,4S,5S)-2-{6-[rel-(1S,2S,4R)-
-[2,2,1] -2- ]-9 -

-9- }-5-(3- -1,2,4-
-5-/ -

3,4-

 G

: ,54,4, .5,7, N,23,1.
C19H23N7O4 0,4 2 . : ,54,25, . 5,7,
N,23,3.

96 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-[5-( )-  ,3,4-
-2- -

3,4-

LC/MS ( ) Rf=3,18 . 
m/z 544 [ +].

97 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-(5- -1,3,4-
-2- -

3,4-

LC/MS ( ) Rf=2,66 . 
m/z 442 [ +].

98  4-({9-[(2R,3R,4S,5S)-3,4-
-5-(5- -1,3,4-
-2- -2-

]-9 -6- -1-

LC/MS ( ) RF=2,47 . 
m/z 503 [ +].

99 2-[(9-{(2R,3R,4S,5S)-5-[5-( -
)-1,3,4- -2- ]-3,4-

-2- }-
-6- ]-N-

LC/MS ( ) RF=2,32 . 
m/z 483 [ +].

100 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-(6-{[(1 R,2R)-
2- }-9 -

-9- -3,4-

LC/MS ( ) RF=2,63 . 
m/z 448[MH+].

101 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-

-2 -4- )-9 -
-9- -3,4-

 G

LC/MS ( ) RF=2,53 . 
m/z 446 [ +].

102 (2R,3R,4S,5S)-2-{6-[rel-(1S,2R,4R)-
[2,2,1] -2- ]-9 -

-9- }-5-[3-( )-1,2,4-
-5- -

3,4-

 G

LC/MS ( ) RF=3,03 . 
m/z 456 [ +].

103  4-[(9-{(2R,3R,4S,5S)-5-[3-( -
)-1,2,4- -5- ]-3,4-

-2- }-9 -
-6- -1-  G

LC/MS ( ) RF=2,77 . 
m/z517[MH+].

104 2-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

LC/MS (  A) RF=3,76 . 
m/z 482[MH+].



-2- }-9H-
-6- ]-N-

105 (2b,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[(1S,2S)-

2- }-9 -
-9- -3,4-

LC/MS (  A) RF=4,20 . 
m/z 447[MH+].

106  4-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-9 -
-6- -1-

LC/MS (  A) RF=4,06 . 
m/z 516 [ +].

107 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-[6-

)-9 -9-
-3,4-

LC/MS (  A) R=4,18 . 
m/z 429 [ +].

108 (2S,3S,4R,5R)-2-(5- -
1,3,4- -2- )-5-(6-

-2 -4- )-9 -
-9- -3,4-

LC/MS (  D) RF=2,28 . 
m/z430[MH+].

109 (2S,3S,4R,5R)-2-(5- -
1,3,4- -2- )-5-(6-{[(1S,2S)-
2- }-9 -

-9- -3,4-

LC/MS (  D) RF=2,59 . 
m/z 458 [ +].

110  4-({9-[(2R,3R,4S,5S)-5-(5-
-1,3,4- -2-  )-

3,4- -2-
]-9 -6- )- -

1-

LC/MS (  D) RF=2,82 . 
m/z 529 [ +].

111 (2S,3S,4R,5R)-2-(5- -
1,3,4- -2- )-5-(6-{[(1R,2R)-
2- }-9 -

-9- -3,4-

LC/MS (  D) RF = 2,93 . 
m/z 460 [ +]

112 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(5-

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

LC/MS ( ) RF=2,84 . 
m/z 474 [ +].

113 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(5-

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

LC/MS ( ) RF=3,05 . 
m/z 502 [ +]

114 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[6-(2-

)-9 -9-
-3,4-

LC/MS (  D) RF=2,88 . 
m/z 456 [ +]

115 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[6-(2,3-

)-9 -9-
-3,4-

LC/MS (  D) RF=2,96 . 
m/z AI  [ +].

116 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[6-(2- -4-

)-9 -9-
-3,4-

LC/MS (  D) RF=3,05 . 
m/z 490 [ +]

117 2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[6-(4- -
2- )-9 -9-

-3,4-

LC/MS (  D) Rf=2,86 . 
m/z 470 [ +].

118  (2R,3R,4S,5R)-2-{2- -6-
[(1- ]-9 -9-

}-5-(5- -3-
-3,4-

 S)

LC/MS (  C)-Rf .  m/z
437 [ +].

119 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-{6-[(1,1-

-2 -4-
]-9 -9-

-3,4-

 2

)

LC/MS ( ) RF=2,61 . 
m/z 493 [ +].

120 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-[6-(2- -4-

)-9 -9-
-3,4-

 2

)

LC/MS ( ) RF=3,29 . 
m/z 489/491 [ +].

121 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-[ -(4- -

2- )-9 -9-  2

LC/MS ( ) RF=3,09 . 
m/z 469 [ +].



-3,4-

)
122 (2S,3S,4R,5R)-2-[3-( T-

-5- ]-5-[6-(2-
)-9 -9-

-3,4-

 1
 2

)

LC/MS ( ) RF=3,25 . 
m/z471/473 [MH+].

123 2-[(9-{(2R,3R,4S,5S)-5-[5-( -
)-1,3,4- -2- ]-3,4-

-2- }-9 -
-6- ]-N-

LC/MS ( ) RF 2,52 . 
m/z 497 [ +]

124 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-(64[2-

]- }-9 -
-9- -3,4-

LC/MS ( ) RF 2,45 . 
m/z 482 [ +].

125 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-(6-{[2-

}-9 -
-9- -3,4-

LC/MS ( ) Rf 2,6 . 
m/z510[MH+].

126 2-[(9-{(2R,3R,4S,5S)-5-[5-( -
)-1,3,4- -2- ]-3,4-

-2- }-
-6- ]-N-(3-

)-

LC/MS ( ) RF 2,79 . 
m/z 559 [MH+].

127 2-({9-[(2R,3R,4S,5S)-3,4- -
5-(5- -1,3- -2-

-2- ]-9 -
6- )-N-

 V

 m/z 440 [ +].  SiO2
 50:8:1 )Rf 0,21.

128 2-[(9-{(2R,3R,4S,5S)-5-[5-( -
)-1,3,4- -2- ]-3,4-

-2- }-
-6- )- ]-N-

LC/MS ( ) Rf 2,7 .  m/z
545 [ +].

129 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

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

3,4-

 G

:  (%):  49,5,  5,4, N21,9.
.  C19H23N7O5 1,2H2O C 49,3,  5,8,

N22,3.

130 Tp yopa (2R, R,4S,5R)-2-[6-
)-9  9- ]-

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

 X

:  (%):  44,4,  4,8, N 20,4.
.  C18H24N8O3 CF3COOH-1,5 2

44,4,  5,2, N 20,7.

131 (2S,3S,4R,5R)-2-(5- -1,3,4-
-2- )-5-[6-

)-9 -9-
-3,4-

17, 

:  (%):  50,0,  5,7, N 24,7.
.  C16H21N7O4 0,1 H2O C50,1, 5,6,

N25,4.  SiO2
94:6:1) Rf 0,21.

132 (2R,3R,4S,5S)-2-(6-{[(1S,2S)-2-
}-9 -

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

:  (%):  48,9,  5,4,
N21,8.C17H21N7O5 0,9 2 0,4 tO . 
49,1 , 5,8, N21,6.  SiO2

 7:1) Rf 0,45.

133 (2S,3S,4R,5R)-2-[3-( )-1,2,4-
-5- ]-5-[6-(2- -4-

)-9 -9-
-3,4-

 G

LC/MS ( ) RF 2,91 . 
m/z448 [MH+].

134  (2R,3R,4S,5S)-2-{2- -6-
((1- ]-9 -9-

}-5-(3- -1,2,4-
-5- -

3,4- (2:1)
R

LC/MS ( ) R<3,22 . 
m/z 450 [ +].

135 (2S,3S,4R,5R)-2-(3- -5-
)-5-[6-( -2 -4-

)-9 -9-
-3,4-

 L

LC/ MS ( ) RF 2,46 . 
m/z 417[MH+].

136 (2S,3S,4R,5R)-2-(3-e -5-
)-5-(6-{[(18,28)-2-

}-9 -
-9- -3,4-  L

LC/MS ( ) RF 2,51 . 
m/z 417[MH+].

137 N- -2-({9- [(2R,3R,4S,5S)-5-(3-
-5- )-3,4-  L

LC/MS ( ) RF 2,53 . 
m/z 468 [ +].



-2- ]-9 -
-6-

138  4-({9-[(2R,3R,4S,5S)-5. (3-
-5-  )-3,4-

-2- ]-9 -
-6- )- -1-  L

LC/MS ( ) RF 2,53 . 
m/z 488 [ +].

139 (2R,3S,4R,5R)-2-[5-( )-4 -
1,2,4- ]-5-[6-( -

-4- )-9 -9-
-3,4-

 F

LC/MS ( ) RF 2,30 . 
m/z 445 [ +].

LC/MS ( ) RF 2,47 . 140 (2R,3R,4S,5R)-2-[6-(4- -2-
)-9 -9- ]- 5-(4 -

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

 F
m/z 433 [ +].

141 (2R,3S,4R,5R)-2-(5- -4 -
1,2,4- -3- )-5-[6-( -

-4- )-9 -9-
-3,4-

 F

LC/MS ( ) RF 2,21 . 
m/z 431 [ +].

142 (2R,3R,4S,5S)-2-(6-a -2- -9 -
-9- )-5-(5- -1,3- -

2- -3,4-  Q

:  (%):  43,73,  3,32, N23,04.
C13H13N6O4CI 0,1 CF3CO2H). .  43,54, 
3,63, N 23,08.  m/z 353 [ +].

143 (2R,3R,4S,5S)-2-[2- -6-(2- -4-
)-9 -9- ]-5-(5-

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

 Q

LC/MS ( ) Rf 3,19 . 
m/z482[MH+].

144 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 - -9- ]-5-(3-

-5-
-3,4-

 Wb

LC/MS ( ) RF 2,95 . 
m/z 447[MI-T].

145 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 - -9- ]-5-(3-

-5-
-3,4-

 Wb

LC/MS ( ) RF 3,23 . 
m/z 475 [MH+].

146 2-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-9 -
-6- ]-N-

LC/MS ( ) RF 32,75 . 
m/z510[MH+].

147 (2R,3R,4S,5S)-2-[2- -6-
-2 -4- )-9 -

-9- ]-5-(3- -5-
-3,4-

 L

LC/MS ( ) RF 2,83 . 
m/z 451/453 [MH+].

148  4-({2- -9-[(2R,3R,4S,5S)-5-
(3- -5- )-3,4-

-2- ]-9 -
-6- ) -1-  L

LC/MS ( ) RF 3,10 . 
m/z 522/524 [MH+].

149 (2R,3R,4S,5S)-2-(2 -6-{[(18,23)-2-
}-9 -

-9- )-5-(3- -5-
-3,4-

 L

LC/MS ( ) Rf 2,81 . 
m/z 451/453[MH+].

150 (2R,3R,4S,5S)-2-(2- -6-{[2-
]- }-9 -

-9- )-5-(3- -5-
-3,4-

 L

LC/MS  Rf 2,75 .  m/z
487/489 [ +].

151 (2R,3R,4S,5S)-2-[2- -6-(4- -2-
)-9 -9- ]-5-(3-
-5- -

3,4-
 L

LC/MS ( ) Rf 3,33 . 
m/z 495/497 [ +].

152 (2R,3R,4S,5S)-2-[2- -6-(2- -4-
)-9 -9- ]-5-(3-
-5- -

3,4-
 L

LC/MS ( ) Rf 3,23 . 
m/z 495 [ +].

153 (2R,3R,4S,5S)-2-[2-xnop-6-(2-
)-9 -9- ]-5-(3-
-5- -

3,4-
 L

LC/MS ( ) Rf 3,08 . 
m/z 461/463 [ +].

154 (2R,3R,4S,5S)-2-[2- -6-(2-
)-9 -9- ]-5-( -

-5- -
3,4-

 L

LC/MS ( ) RF 3,22 . 
m/z 477[MH+].

155 (2R,3R,4S,5S)-2-(6-{[(1 S,2S)-2-
}-9 -

-9- ()-5-[3-  V

LC/MS ( ) RF 2,25 . 
m/z419[MH+].



-5-
-3,4-

156  4-[(9-{(2R,3R,4S,5S)-3,4-
-5-[3-

-5-
-2- }-9 -

6- -1-

 V

LC/MS ( ) RF 2,46 . 
m/z 490 [ +].

157 (2S,3S,4R,5R)-2-[3-
-5- ]-5-[6-

-2 -4- )-9 -
-9- -3,4-

 V

LC/MS ( ) RF 2,20 . 
m/z419[MH+].

158 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(3-
-5- -

3,4-
 L

LC/MS ( ) RF 3,10 . 
m/2461 [MI-T].

159 (2R,3R,4S,5S)-2-[6-(2- -4-
)-9 -9- ]- 5-(3-
-5- -

3,4-
 L

LC/MS ( ) RF 2,99 . 
m/z 461 [MH+].

160 (2S,3S,4R,5R)-2-(3- -5-
)-5-[6-(2- )-9 -

9- -3,4-

LC/MS ( ) Rf 2,81 . 
m/2 427[MH+].

161 (2R,3R,4S,5S)-2-[6-(2- )-
-9- ]-5-( -5-

-3,4-

LC/MS ( ) RF 2,98 . 
m/2 443 [MH+].

162 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[6-

-4- )-9 -9-
-3,4-

 Y

LC/MS ( ) Rf 2,11 . 
m/2 445 [MH+].

163 (2R,3R,4S,5R)-2-{2- -6-
[(1- ]-9 - -9-

}-5-(5- -3-
-3,4-

 S

LC/MS ( ) RF 3,41 . 
m/2 437 [MH+].

164 (2S,3S,4R,5R)-2-(3- -
5- )-5-[6-(4- -2- )-

-9- -3,4-  W

LC/MS ( ) RF 3,22 . 
m/z 511 [MH+].

165 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-[3-

(3,5- )- -5-
-3,4-

 W

LC/MS ( ) RF 3,55 . 
m/2 545 [MH+].

166 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[1 -

-4-
}-9 -9-

-3,4-

 Y

LC/MS ( ) RF 2,69 . 
m/2 522 [MH+].

167 {2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[1-

-4-
}-9 -9-

-3,4-

 Y

LC/MS ( ) RF 2,90 . 
m/2 550 [MH+].

168 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[1 -

-4-
}-9 -9-

-3,4-

 Y

LC/MS ( ) RF 2,87 . 
m/z 550 [ +].

169 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(64[1-

-4-
}-9 -9-

-3,4-

 Y

LC/MS ( ) RF 2,77 . 
m/z 536 [ +].

170 (2S,3S,4R,5R)-2.[3-( -
-5- ]-5-[2- -6-(4-

-2- )-9 -9-
-3,4-

LC/MS ( ) Rf 3,60 . 
m/z 524 [ +].

171 (2S,3S,4RI5R)-2-[3-( -
-5- ]-5-[2- -6-(2-

-4- )-9 -9-
-3,4-

LC/MS ( ) RF 3,50 . 
m/z 524 [ +].

172 2-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-2-
-6- ]-N-

LC/MS ( ) Rf 2,94 . 
m/z 530 [ +].

173 2-[(9-{(2R,3R,4S,5S)-5-[3-( - LC/MS ( ) Rf 3,04 . 



-5- ]-3,4-
-2- }-2-

-9 -6- ]-N-

m/z 544 [ +].

174 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-[2- -6-

-2 -4- )-9 -
-9- -3,4-

LC/MS ( ) Rf=2,96 . 
m/z 479 [ +].

175 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(3-

-3- -5-
-3,4-

 W

LC/MS ( ) Rf 3,02 . 
m/z510[MH+].

176 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-[3-

(4- )- -5-
-3,4-

 W

LC/MS ( ) RF 3,35 . 
m/z 505 [ +].

177 2-[(9-{(2R,3R,4S,5S)-5-[3-( -
-5- ]-3,4-

-2- }-
-6- ]-N-

LC/MS ( ) RF 2,65 . 
m/z 496 [ +].

178 (2R,3R,4S,5S)-2-[6-
)-9 -9- ]-

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

3,4-

LC/MS ( ) RF 2,80 . 
m/z442[MH+].

179 (2R,3R,4S,5S)-2-(6-{[(1S,2S)-2-
}-9 -

-9- )-5-[5-( )-
1,3,4- -2-

-3,4-

LC/MS ( ) Rf 2,48 . -  m/z
458 [ +].

180  4-[(9-{(2R,3R,4S,5S)-3,4-
-5-[5-( )-

1,3,4- -2-
-2- }-9 -

6- -1-

LC/MS ( ) Rf 2,74 . 
m/z 529 [ +].

181 2R,3Rf4S,5S)-2-[6-(4-xnop 2-
)-9 -9- ]-5-(5-

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

LC/MS ( ) Rf 2,77 . 
m/z448[MH+]

182 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(3-

-5-
-3,4-

 W

LC/MS ( ) Rf 3,15 . 
m/z 473 [ +].

183 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-{6-[(1-

-4- ]-9 -
-9- -3,4-

 Y

LC/MS ( ) RF 2,74 . 
m/z 514 [ +].

184  4-[(9-{(2R,3R,4S,5S)-5-[3-
-5- ]-3,4-

-2- }-
-6- )- -1-  Y

LC/MS ( ) RF 3,10 . 
m/z 530 [ +].

185 (2S,3S,4R,5R)-2-[3-( -
-5- ]-5-(6-{[1 -(2,2,2-
)- -4-

}-9 -9-
-3,4-

 Y

LC/MS ( ) RF 3,05 . 
m/z 540 [ +].

186  4-[(9-{(2R,3R,4S,5S)-5-[3-
-5- ]-3,4-

-2- }-
-6- -1-  Y

LC/MS ( ) RF 2,73 . 
m/z 502 [ +].

187 (2R,3R,4S,5S)-2-[6-(4-xnop-2-
)-9 -9- ]-5-[3-

-5-
-3,4-

 V

LC/MS ( ) RF 2,67 . 
m/z 463 [ +].

188 (2R,3R,4S,5S)-2-[6-(2 -4-
)-9 -9- ]-5-[3-

-5-
-3,4-

 V

LC/MS ( ) RF 2,56 . 
m/z463[MH+].

189 (2R,3R,4S,5S)-2-[6-(2- )-
-9- ]-5-[3-

-5-
-3,4-

 V

LC/MS ( ) Rf 2,40 . 
m/z 429 [ +].

190 (2R,3R,4S,5S)-2-[6-(2- )- LC/MS ( ) RF 2,54 . 



-9- ]-5-[3-
-5-

-3,4-

 V m/z 445 [ +].

191 (2R,3R,4S,5S)-2-(2- -6-{[(13,28)-
2- }-9 -

-9- )-5-[3-( )-
-5- -3,4-

LC/MS ( ) RF 2,32 . 
m/z 453/455 [ +].

192 (2R,3R,4S,5S)-2-[2- -6-
-2 -4- )-9 -

-9- ]-5-[3-
-5-

-3,4-

LC/MS ( ) RF 2,32 . 
m/z 453/455 [ +].

193 2-[(2- -9-{(2R,3R,4S,5S)-3,4-
-5-[3-( -

-5- -
-2- }-9 -6-

]-N-

LC/MS ( ) Rf 2,32 . 
m/z 504/506 [ +].

194  4-[(2- -9-{(2R,3R,4S,5S)-
3,4- -5-[3-( -

-5- -
-2- }-9 -6-

]- -1-

LC/MS ( ) Rf 2,60 . 
m/z 524 [ +].

195 (2R,3R,4S,5S)-2-[2-^op-6-(4- -2-
)-9 -9- ]-5-[3-

-5-
-3,4-

LC/MS ( ) Rf 3,10 . 
m/z 497 [ +].

196 (2R,3R,4S,5S)-2-[2- -6-(2- -4-
)-9 -9- ]-5-[3-

-5-
-3,4-

LC/MS ( ) Rf 3,02 . 
m/z 497/499 [ +].

197 (2R,3R,4S,5S)-2-[2 -6-(2-
)-9 -9- ]-5-[3-

)- -5-
-3,4-

LC/MS ( ) RF 2,72 . 
m/z 463 [ +].

198 (2S,3S,4R,5R)-2-(3- -5-
)-5-[2- -6-( -2 -

-4- )-9 -9-
-3,4-

 L

LC/MS ( ) RF 2,57 , 
m/z 447 [ +].

199  4-({9-[(2R,3R,4S,5S)-5-(3-
-5- )-3,4-

-2- ]-2-
-9 -6-

-1-

 L

LC/MS ( ) Rf 2,75 . 
m/z518[MH+].

200 (2S,3S,4R,5R)-2-(3- -5-
)-5-(6-{[(1 S.2S)-2-

}-2-
-9 -9-

-3,4-

 L

LC/MS ( ) Rf 2,66 . -  m/z
447 [ +].

201 (2S,3S,4R,5R)-2-(3- -5-
)-5-(6-{[2-

}-2-
-9 -9-

-3,4-

 L

LC/MS ( ) RF 2,42 . 
m/z 483 [ +].

202 (2R,3R,4S,5S)-2-[6-(2- -4-
)-2- -9 -

9- ]-5-(3- -5-
-3,4-

 L

LC/MS ( ) Rf 3,12 . 
m/z 491 [ +].

203 (2S,3S,4R,5R)-2-(3- -5-
)-5-[6-(2- )-2- -

-9- -3,4-  L

LC/MS ( ) Rf 2,95 . 
m/z 457 [ +].

204 (2R,3R,4S,5S)-2-[6-(4- -2-
)-2- -9 -

9- ]-5-(3- -5-
-3,4-

 L

LC/MS ( ) RF 3,20 . 
m/z 491 [ +].

205 (2S,3S,4R,5R)-2-[3-( )-
1,2,4- -5- ]-5-[6-

)-9 -9-
-3,4-

 N

LC/MS ( ) RF 2,53 . 
m/z402[MH+].

206 (2S,3S,4R,5R)-2-[5-( )-
1,3,4- -2- ]-5-[2- -6-(4-

-2- )-9 -9-
-3,4-

LC/MS ( ) RF 3,32 . 
m/z 524 [ +].

207 (2R,3R,4S,5S)-2-[6-(4- -2-
)-9 -9- ]-5-(5-  Z

LC/MS ( ) RF 2,96 . 
m/z 476 [ +].



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

 ( )
 1 N'-(2,2- )-  (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- -
[3,4-d][1,3] -4-

(3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-d][1,3] -4-
(2,5 )  1,2-  (100 ),  2,2-
(1,1 )  2- -1- -1,2-  (EEDQ) 

 16 .  (250 ) ,
, 

, .  (Biotage cartridge), 
 65:35.  (1,92 ). LC/MS (

): RF 2,49 .  m/z 430 [ +]
 2 9-[63-(5- -[1,3,4] -2- )-2,2- -(3 R,6 S)- [3,4-

d][1,3] -4R- -6- -9
(N'-(2,2- )-  3 S,4S,6R ,6 R)-6-(6- -9- )-2,2- -
[3,4-d][1,3] -4-  (1,5 )  (15 ) 

 150  7 . , 
,  (6 )  3

. , -
 35:65 - 40:60,  (0,645 ).

LC/MS ( ): Rf 2,86 .  m/z 421 [ +]
 3 (2S,3S,4R,5R)-2-(5- [1,3,4] -2- )-5-(6- -9- )- -

3,4-
9-[6S-(5- -[1,3,4] -2- )-2,2- -(3 R,6 S)- [3,4-d][1,3] -4R- ]-

6- -9  (0,64 )  10:1  (9 )  0°  5 
 (2°) . 

(~1 ), , 
(3x50 ). , ,

 (371 ).
LC/MS ( ) RF 2,42 .  m/z 381 [ +]

 3 (2S,3S,4R,5R)-2-(5- [1,3,4] -2- )-5-[6-( -4- )- -9- -
-3,4-

(2S,3S,4R,5R)-2-(5- [1,3,4] -2- )-5-(6- -9- )- -3,4-  (41 )
 4-  (59 ), 

(0,11 )  (5 )  15 . 
,  100:0 - 90:10, 

(37 ).
LC/MS ( ) Rf 2,31 .  m/z 446 [ +].

 ( )
 4 2- -N( -4- )-

 4R- -5R- -2R-(2,6- -9- )- -3R-
 (10 ),  (5,7 )  4-  (2,02 ) 

 (200 )  50°  4 . 
 (200 )  2 . 

 22° , , 
.  (Merck 9385),  75:8:1 -

:880N 3 50:8:1 : 880N 3 -
 (7,81 ).

LC/MS ( ) Rf 2,24 .  m/z 3.86 [ +].
 5 {6R-[2- -6-( -4- )- -9- -2,2- pa po-(3aR,6aR)-

ypo[3,4-d][1,3] io co -4R-i }-
 2- -N-( -4- )-  (7,81 )  (500 )  2,2-

 (14,7 )  (3,8 )  22°
. . ,  5 

 (700 )  (500 ). 
 (2x250 ), ,

 (7 ).  (Merck 9385), 
 4:1.  (5,7 ).

LC/MS ( ) Rf 2,68 .  m/z 426 [ +]
 6 (3aS,4S,6R,6aR)-6-[2- -6-( -4- )- -9- -2,2- -

[3,4-d][1,3] -4-
 {6R-[2-xnop-6-( pa po ipa -4-i o)- yp -9-i ]-2,2- pa po-(3aR,6aR)- ypo[3,4-

d][1,3] -4R- }-  (2,5 )  (90 ) 
 (60 )  0° .  5

 0°  (70 ),  2,2,6,6- -1- , 
(TEMPO) (4,6 ).  (185 ) 
(3,2 )  15 . 

 20 .  0° . , TEMPO 
, 

 0°  15-20 .  (400 ), 
 (10 )  (300 ), .

 pH 1-2 2  (2 300 ).
, 

 (4,47 ).



LC/MS ( ) Rf 2,81 .  m/z 440 [ +].
 7 N'-(2,2- )-  (3aS,4S,6R,6aR)-6-(2-xnop-6-( -4- )-

-9- -2,2- [3,4-d][1,3] -4-
 (0,487 )  (3aS,4S,6R,6aR)-6-[2 -6-

-4- )- -9- ]-2,2- [3,4- d][1,3]
(350 )  (8 )  0° .  5 .  (0,098 )

 0°  2,5 ,  2,2-
 (2 )  0°  0-22° . 

 (2x30 ) 
(30 ).  (50 ), .

 (10 ), 
(357 ).

LC/MS ( ) RF 2,76 .  m/z 538 [ +]
 8 (9-[63-(5- -[1,3,4] -2- )-2,2- -(3aR,6aS)- ypo[3,4-

d][1,3] io co -4R-i ]-2-x op-9H- yp -6-i )-( pari po ipa -4-i )-a
N'-(2,2- )-  (3aS,4S,6R,6aR)-6-[2-xnop-6-( [3,4-

d][1,3] -4-  (150 )  N,N-  (1,2 )  0°
.  (0,039 ). 

 0°  1 ,  22°  16 .  0° , 
. (0,026 )  0°  1 ,  22°

 20 . ,  (2x30 ) 
 (30 ).  were 

, . ,  30-
100% ,  (60 ).

LC/MS (  A) RF 4,41 .  m/z 520 [ +]
 8  (2S,3S,4R,5R)-2-(5- -[1,3,4] -2- )-5-[2- -6-( -4-

)- -9- -3,4-  {9-[65-(5- -[1,3,4] -2- )-2,2- -
-(3 R,6 S)- [3,4-d][1,3] -4R- ]-2- -9 -6- )-1,2,3,4- -4- )-

(60 )  10:1  (2 )  0°  1 
 22°  4 . ,  (2x6 ). 

 (  5-90% ( )  18,5 .), 
 (37 ).

LC/MS (  A) RF 3,86 .  m/z 480 [ +]
 ( )

 9  (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- -
[3,4-d][1,3] -4-

 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-
d][1,3] -4-  (3,018 )  2- -1- -1,2-  (2,66 ) 
(120 )  17 . 

 (150 ).  0,5
(3x25 )  (50 ), , .

,  (1:1). 
 (2,32 ).

 SiO2 (CH2CI2:MeOH:880NH3 94:6:1) Rf=0,62
 10  (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- -

[3,4-d][1,3] -4-
 ( S,4S,6R,6 R)-6-(6- -9- )-2,2- -

[3,4-d][1,3] -4-  (0,48 )  (0,29 )  (10 ) 
 28 . , 

 (2 20 ), 
 (0,49 ).

 ( ) 9,4 (1 , brs. NH), 8,32 (1 , s. ), 8,20 (1 , s. CH), 7,90 , brd, NH). 6,35 (1H, brs. CH). 5,28
(2H, brm. 2xCH), 4,65 (1H, brs. CH), 4,50 (1H. brm, CH), 4,20 (2H, brs, NH2), 2,0-1,5 (11H 2xm + s, 4xCH2+CH3)

 11 -(9-(2,2- -6S-[1,3,4] -2- -(3 R,6 S)-
[3,4d][1,3] -4R- )-9 -6-

 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-
d][1,3] -4-  (0,5 )  (5 , 4,45 ) 

 48 , , .
,  (3:1) 

 (0,157 ).
 SiO2 (  3:1) Rf=0,17

 15 (2R,3R,4S,5S)-2-(6- -9- )-5-[1,3,4] -2- -3,4-

 (1,5 )  (0,15 ) -[9-(2,2- -6S-
[1,3,4] -2- -(3aR,6aS)- [3,4-d][1,3] -4R- )-9 -6- ]-  (0,157 )  0°

 2 .  8% 
 (10 )  (4 20 ), ,

,  (0,148 ).  (20 ) 
,  (0,46 ).

 SiO2 ( ) Rf=0,13
: , 50,77, , 5,14, N, 25,53% C16H19N7O4-0,2MeOH 0,1H2O, :  50,99, , 5,3, N,

25,7%
 (D)

 12 (2- )-  (3aS,4S,6R,6aR)-6-(6-xnop- -9- )-2,2- [3,4-
d][1,3] -4-

 ( aS,4S,6R,6aR)-6-(6-x op- yp -9-i )-2,2- pari po- ypo[3,4-d][1,3] io co -4-



 (1,3 ),  (30 )  3° , 
(1,07 ).  15 .  3° ,  (0,56 ) 

 40 .  3° .  2-
 (50 )  (2,3 ). 

, ,  (150 )  10% 
 (100 ).  (2x100 ) 

 (70 ), , -
 (1,83 ).  (Merck 7734), 

:880  (250:8:1)  (1,11 ).
1  (CDCI3) : 8,68 (1H,s,CH), 8,27 (1H,s,CH), 6,73 (1H,brt,NH), 6,30 OH,d,CH), (1H,dd,CH), 5,46

(1H,dd,CH), 4,80  1 ,d, ), 3,76 (2H,ABX,CH2), 2,26 (2H,q,CH2), 1,65(3H,s,- 3), 1,42 (3H,s,CH3), 0,99
(3H,t.CH3).

 13 6-x op-9-(6S-[5-e -o ca -2-i )-2,2- pa po-(3aR,6aS)-
[3,4d][1,3] -4R- -9

:  (1,43 )  (2- )-  (3aS,4S,6R,6aR)-
6-(6- -9- )-2,2- [3,4-d][1,3] -4-  (1,05 ), 

 (60 ).  5,5 
. 

 4,5  (150 )  8% 
 (100 ).  (1x100 ) 

, 
(1,8 ).  (Merck 7734), 
(250:8:1)  (0,86 ).

 SiO2 ( 2 2 :880 3100:8:1) Rf=0,5.
 14 (2R,3R,4S,5S)-2-[6- -9- )-5-(5- -2- )- -3,4-

 (0° ) 6- -9-[6S-(5- -2- )-2,2- -(3 R,6 S)- [3,4-
d][1,3] -4R- ]-9  (0,85 )  (0° )  (8,2 ) 
(0,8 ).  0°  5 .

, , -
 (75:8:1) (3x40 ),  (4 ),  (5 ) 

 (Merck 7734), 
(100:8:1) (50:8:1),  (0,355 ).

1  ( -d6) : 9,00  1H,s,CH), 8,85 (1H,s,CH), 6,99 (1H,  t,CH), 6,1-5,9 (2H,2xbrs,2xOH), 5,05
(1 ,d, ). 4,89 (.1H,t,CH), 4,70 (1H,t,CH), 2,7 (2H,dq.CH2), 1,20 (3H,t, 3).

 16 (2S,3S,4R,5R)-2-(5- -2- )-5-[6-( -4- )- -9- -
-3,4-

 (2R,3R,4S,5S)-2-(6-xnop- -9- )-5-(5- -2- )- -3,4-  (0,19 ), 
 (15 )  (0,3 )  4-  (0,135 ).

 16 
(0,2 )  4-  (60 ). 

 20 , , 
 (0,8 ).  (Merck 7734) 

 (250:8:1) (100:8:1), ,  (0,182 ).
 m/z 417 [ +], 1  ( -d6) : 8,27 (ms,CH), 8,13 (1H,s,CH), 6,72 (OH,s,CH), 6,6-6,2

(1H,vbrs, ), 6,21 (1H,d,CH), 5,98 (1H,brd,NH), 5,31 (OH,d,CH), 4,79 (2H,m,2xCH), 4,40 (1H,brs,CH), 4,02
(2H,brd,2xCH .), 3,57 (2H,t,2xCH .), 2,66 (2H,q.CH2), 2,07 (2H,brd,2xCH .), 1,63
(2H,brq,2xCH .), 1,23(3H,t,CH3).

 ( )
 17 (2S,3S,4R,5R)-2-(6- -9- )-5-(5- -(1,3,41 -2- )-

-3,4-
N'-[6R-(6- -9- )-2,2- -(3 S,6 R)- [3,4-d][1,3] -48-

]-  (12 )  80°  (19 ) 
 (2 )  8 .  (40 )  70°  16

.  (  Varian Bondelut),
 20:80 100:0  98:2 95:5, 

 (31 ),  (1 )  (0,1 ) 
 4°  (19 ). 

 (15 )  (3x15 ). ,
, . 

 (  30 60% ( )  20 .)  (1,33 ).
LC/MS (  A) RF 4,0 .  m/z 430 [ +].

 (F)
 15 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-

d][1,3] -4-
 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-d][1,3] -4-

 (5,82 )  (7,27 )  (20 ) 
40 , . 

 (75 )  (0,5 , 75 ). , 
 (2 50 ). 

 (50 )  (80 ), , ,
 (4,49 ).

 SiO2 ( ) Rf=0,35
 16  (3aS,4S,6R,6aR)-6-(6- -9- )-2.2- -

[3,4-d][1,3] -4-
 (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- [3,4-d][1,3] -4-

 (4,82 )  2- -N- -1,2-  (EEDQ, 3,36 )  (150 )



 60 . , 
 (100 ) 

 (0,5 , 75 ).  (4 25 ) 
 (50 )  (75 ), , 

, 
 (1:1),  (3,76 ).

 SiO2 ( .-  1:1) Rf=0,20.
 17  (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- [3,4-

d][1,3] -4-
 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- -

[3,4-d][1,3] -4-  (3,76 )  (1,26 )  (140 ) 
 48 . , 

, 
 (3,3 ).

:  51,5, . 6,5, N, 23,6% 16 23 4 0,4 tOA , :  51,0, . 6,4, N. 23,8%
 18  (2R,3R,4S,5R)-2-(6- -9- )-5-(5- -4 -[1,2,4] -3-

)- -3,4-
 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-

d][1,3] -4-  (0,5 ),  (0,24 )  (0,55 ) 
 (10 )  72 

. 
(Merck 9385),  (9:1),  (0,37 ), 

 (3,6 )  (0,36 ),  0°  6
. , . 

,  (0,41 ).
1  ( MCO-d6) : 8,71 (1 ,brs.NH). 8,40-8,20 (2 ,s+brs 2 ). 6,11 (1 .d. ). 5,00 (1 .d, ). 4,73

(1 ,t, ). 4,44 (2 .t+brm. 2 ). 2,42 (3 .s, 3). 1,27 (6 ,d.2 3). :  42,9, . 4,45, N, 23,5%
C15H20N8O3 . :  43,0, . 4,4, N, 23,6%

 (G).
 18 6- -9-[6S-(3- -[1,2,41 -5- )-2,2- -(3 R,6 S)-

[33,4-d][1,3] -4R- -9
 (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- [3,4-d][1,3] -4-

 (4,17 )  (80 )  5° . 
 (4,68 ),  10 .  (1,65 ) 

 0°  1  1
.  5° ,  (1,47 ), 

 22°  18 . 
 (100 ). 

 10 , , 
,  (  Varian Mega Bondelut), 

 (3:1),  (1,99 ).
LC/MS ( ): RF=2,91 .  m/z 405 ( +)

 19 (2R,3R,4S,5S)-2-(6- -9- )-5-(3- -(1,2,4) -5- )- -
-3,4-

 6- -9-[6S-(3- -[1,2,4] -5- )-2,2- -(3 R,6 S)- [3,4-
d][1,3] -4R- ]-9  (1,99 )  (9:1, 25 ) 

 4°  20 . 
 (200 ),  (3 70 ) 

.  (  Varian
Mega Bondelut),  (10:1),  (1,29 ) 

.
LC/MS ( ): RF=2,42 .  m/z 365 ( +)

 19 (2S.3S.4R,5R)-2-(3- -[1,2,4] -5- )-5-[6-(23- -(S)- )-
-9- -3,4-

 (2R,3R,4S,5S)-2-(6- -9- )-5-(3- -[1,2,4] -5- )- -
3,4-  (50 )  (5 )  (0,072 ) -(1S,2S)-2-

 (37,8 )/  48 , 
, , 

 (5 ,  Varian Mega Bondelut, ,  ( ) 3, ( )
 (1:1), ( ) , (iv) , (v) 

(20:1), (vi)  (10:1)  (vii) ,  (47,3 ).
LC/MS ( ): RF=2,37 .  m/z 430 (MH+)

 ( )
 20 4-[9-(6S- -2,2- -(3aR,6aS(-

[3,4d][1,3] -4R- )-9 -6- 1- -1-
-4-  (1,80 ), (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- -
[3,4-d][1,3] -4-  (2,0 )  (2,74 ) 

 (100 )  70 . 
.  (100 )  pH

4 ( ).  (3 50 ) 
, 

(2,56 ).
LC/MS ( ): RF=2,62 .  m/z 477

 21  4-[9-(6S- -2,2- -(3 R,6 S) [3,4-
d][1,3] -4R- )-9 -6- 1- -1-

 (0° )  4-[9-(6S- -2,2- -(3 R,6 S)-



[3,4-d][1,3] -4R- )-9 -6- ]- -1-  (2,56 ) 
 (50 )  (0,82 )  (0,73 ). 

 70 . , , 
 (3 70 ). , 

 (1,97 ).
LC/MS ( ): Rf=2,54 .  m/z 476 (MH+)

 22  4-[9-(6R- -2,2- -(3 R,6 R)- [3,4-d][1,3] -
4R- )-9 -6- 1- -1-

 4-[9-(6S- -2,2- -(3 R,6 S)- [3,4-d][1,3] -4R-
)-9 -6- ]- -1-  (1,97 )  (40 )  4-

 (1,01 ).  0°
(1,93 ).  1

,  7 . 
, ,  (50 ) 

(3 70 ). , 
 (1,91 ).

LC/MS (  A): RF=4,09 .  m/z 458 ( +)
 23  4-{9-[6R-(N- )-2,2- -(3 R,6 S)-

[3,4-d][1,3] -4R- -9 -6- )- -1-
 4-[9-(6R- -2,2- -(3 R,6 R)- [3,4-d][1,3] -4R- )-9 -

6- ]- -1-  (1,0 )  (50%, 0,29 ) 
 (25 )  9 . , 

 (50 ),  (1,25 ).
LC/MS (  A): RF=3,82 .  m/z 490 ( +)

 24  4-{9-[6R-(5- -(1,2,4] -3- )-2,2- -
(3 R,6 R)- [3,4-d][1,3] -4R- -9 -6- }- -1-

 4-{9-[6 -(N- )-2,2- -(3 R,6 R)- [3,4-
d][1,3] -4R- ]-9 -6- }- -1-  (1,0 ) 

 (15 )  (0,49 )  2 , 
 9 , 

 (100 )  (4 100 ). 
.  (100 ). , 

, , 
 (  Varian Mega Bondelut), , 

 (0,360 )
LC/MS ( ): RF=3,13  m/z 557 ( +)

 26  4-{9-[5R-(5- [1,2,4] -3- )3R,4S- -
-2R- -9 -6- )- -1-

 4-{9-[6R-(5- -[1,2,4] -3- )-2,2- -(3 R,6 R)-
[3,4-d][1,3] -4R- ]-9 -6- }- -1-  (360 ) 

 (9.1, 5 )  0°  20 
 (70 ), 

 (3 50 ) . 
 Supelcosil LC-ABZ (  21,2 10  8 . ( : 0,1%
 / , : 0,01%  95:5 ) (

15 95%  25 .),  (6,9 )
LC/MS ( ): RF=2,76 .  m/z 517 ( +)

 ( )
 25  (3 S,4S,6R,6 R)-6- -2,2- [3,4-d][1,3]

-4-
(3aS,4S,6R,6aR)- -2,2- [3,4-d][1,3] -4-  (11 )

 (100 )  10 .  22°  (8,47 )
 22°  0,5 .  N,O-  (12,5 )

 (50 )  10 (20 ) , 
(3x50 ) , 

.  3 ,  0,5
(200 ), 8%  (200 ) , 

 (14,2 ).
: SiO2 ( ) Rf=0,33.

 26 1-(6R- -2,2- -(3aS,6aR)- [3,4-d][1,3,] -4S- )-4,4-
-2- -1-  3,3- -1-  (10 )  (90 )  3,0

 (50 )  0-5°  0-5°
 5 .  20 .  0-5°  (3aS,4S,6R,6aR)-6- -2,2-

[3,4-d][1,3] -4-  (14,17 )  (20 ) 
 0-5°  2 .  30% 

(150 )  2  (15 )  (2x150 ). 
, 

 (150 ),  (2:1), 
 (4,01 ).

: SiO2 ( ) Rf=0,55
 27 1-(6R- -2,2- -(3 S,6 R)- (3,4-d][1,3] -4S- )-4,4- -

-1,3- -3-  1-(6 -2,2- -(3 S,6 R)- [3,4-d][1,3] -4S- )-4,4-
-2- -1-  (573 )  (6 )  50%  (0,19 ).

 23°  5 , ,  (10 ) 
 (2x15 ). ,

 (0,635 ).



: SiO2 ( t20 3:2) Rf=0,16
 28  4R- -2S-(3- -5- )-5- -
-3R-

1-(6R- -2,2- -(3 S,6 R)- [3,4-d][1,3] -43- )-4,4- -1,3-
 3-  (632 )  (15 ) .  (1 ). 

 20 , 
.  (10 )  4-  (1 ) 

(2 ).  22°  /  3 , . 
 (100 ),  8%  (50 ), 

,  (575 ).
 m/z 342 ( +)
 29  4R- -53-(3- -5- )-2R-(6-xnop- -9-

)- -3R-
6-  (1,36 ),  (20 )  (10 ) 

 2 , . 
(12 )  (20 )  4R-a -2S-(3- pe -

-i ca :5-i )-5- pari po ypa -3R-i y (1,01 ) 
(1,8 )  5 

 8%  (150 )  (2x100 ). ,
. 

 (200 ),  (1:1 1:4), 
(0,953 )

LCMS (  A) RF=4,35 .
 27 (2S,3S,4R,5R)-2-(3- -5- )-5-(6-(2S- (S)- )- -9-

]- -3,4-
 4R- -5S-(3- -5- )-2R-(6- -9- )-

-3R-  (70 ) -(1S,2S)-2-  (62 ) 
 (10 )  (0,16 ), 

 17 . 
(7 )  3 . 

 (5 ),  (10:1). 
 (40 ).

LC/MS (  A): RF=3,81 . , m/z 445 ( +)
 28 (2S,3S,4R,5R)-2-(3- -5- )-5-[6-( -4- )' -9- -

-3,4-
 4R- -5S-(3- -5- )-2R-(6- -9- )-

-3R-  (70 )  4-  (62 )  (10 ) 
 (0,16 )  17 .

 (7 ), 
 3 .  (  Vanan

Bondelut ),  (10:1) 

(31 ).
LCMS (  A) RF=3,78 .  m/z 445 ( +)

 (J)
30 ( )-3- -1-(6R- -2,2- pa po-(3aS,6aR)- [3,4-

d][1,3] -4S- )-
1-(6R- -2,2- pa -(3aS,6aR)- [3,4-d][1,3] -4S- )-  (0 62 ) 

 (25 )  (5 ) 
 17 . -
 (30 ), , 

 (0,102 )
 m/z 272 ( +)
 31 5-(6R- -2,2- pa po-(3aR,6aR)- [3,4-d][1,3] -4R- )-1

)-3- -1-(6R- -2,2- -(3 R,6 R)- [3,4-d][1,3] -4S- )-
 (102 )  (15 )  (0,5 ) 

 1,5 . -
, , 

 (47 )
 m/z 241 ( +)
 32  4R- -2R-(1- -1 -3- )-5R- -
-3R-

5-(6R- -2,2- -(3 R,6 R)- [3,4-d][1,3] -4R- )-1  (1,66 )
 (120 ), .  (1 ), 

 22 , . 
(80 ),  (4 )  3 . 

 (200 )  0,5
(100 ), 8%  (100 )  (100 ). ,

, -
 (2:1 1:1),  (646 ).

 m/z 327 ( *), 344 (MNH4
+)

 33  4R- -5R-(1- -1 -3- )-2R-(6- -9-
)- -3R-

6-  (1 )  (40 ),  (10 ) 
 1 , 

 (10 )  (40 ), 



 4R- -2R-(1- -1 -3- )-5R- -3R-  (645 ), DBU (1 )
 (1 ) 

 3 .  8%  (150 ) 
 (2x100 ). , 

, ,  (3:1), 
 (42 ).

 m/z 449/451 ( +)
 34 (2R,3R,4S,5R)-2-(6- -9- )-5-(2H- -3- )- -3,4-

4R-a -5-(1- -1H- -3- )-2R-(6- -9- )-
-3R-  (42 )  (3 )  0°  (0,2 )

 25 .  0° . , 
(35 ).

 m/z 323/325 ( +)
 29 (2R,3R,4S,5R)-2-(2H- -3- )-5-(6- -4- -9- )- -

3,4-  (2R.3R.4S 5 )-2-(6- -9- )-5-(2 -3- )- -3,4-  (35 ) 
 (3 ),  N,N-  (0,12 ) -4-  (46 )

 17 . 
,  (10 )  8%  (3 ), 

(3 ) .
 (4:1) 

(5,2 ). LCMS (  A) RF=3,34 .
 m/z 388 ( +)

 ( )
 35  (3aS 4S,6R,6aR)-6-(6- -9- )-2,2- -

[3,4-d][1,3] -4-  (3aS,4S,6R,6aR)-6-(6- -9- )-2,2- -
[3,4- 1][1,3] -4-  (35,88 )  (300 )  1,1'-

 (20,5 ) .  22°  1 
 N,  (12,3 )  (15 ) 

 22°  24  0,5  (250 )  8% 
 (200 ), .. -

, , 
 (26,4 )

LCMS (  A) Rf=3,77 .  m/z 384/386 ( +)
 36  (3aS,4S,6R,6aR)-2,2- -6-(6- -1,6- -9- )-
[33,4-d][1,3] -4-

(3aS,4S,6R,6aR)-6-(6- -9-i )-2,2- [3,4-d][1,3] -
4-  (23,3 )  (250 ),  (10 ) 

 3 , 
 (250 )  0,5  (~40 ), 

 (250 )  (100 ) ,
 (16,3 )

LC/MS (  A) Rf=3,53 .  m/z 382 ( +)
 37 {9-[6R-[5- -2H- -3- )-2,2- -(3aR,6aR)- [3,4-

d][1,3] -4R- -9H- -6- }-
 (3aS,4S,6R,6aR)-2,2- -6-(6- co-1,6- po- yp -9- )- pa po- ypo[3,4-

d][1,3] -4-  (1 )  N N-  ( ) (25 ) 
 (0,5 ) 

 2 , 0,8 , 1% )  24 
 (2x15 ),  (2x15 ) 

 (3x15 ).  3,3- -1-  (
 3,3- -1-  [2 ] 3,0  (THF) [4 ] 

 [25 ]  22°  17 )  0-5°
0-5°  6  2  (6 )  (12 )  10 

 (2x15 )  (2x15 ). 
 (25 ),  (2 )  17

. ,  (30 ),  (2x10 ) 
(3x10 ),  (15 ),  3-  (57-81%,
6,56  22°  17 , 
(3x10 )  (2x10 ).  (10 )  (88 ) 

 (0,16 ),  22°  17 . ,
 (3:1. 2x10 ), 

 (20 )
LC/MS (  A) RF=4,48 .  m/z 468 ( +)

 30 (2R,3R,4S,5R)-2-(5- -2 -3- )-5-(6- -9- )-
-3,4-  (9-[6R-(5- -2 -3- )-2,2- -(3 R,6 R)- [3,4-

d][1,3] -4R- ]-9 -6- }-  (20 ) 
(9:1,4 )  0-5°  17 .  (
<30° )  2  (15 ).  (2x15 ). 

. 
 (  Varian Bondelut),  (9:1), 

 (19 ).
LC/MS(CMCTEMA A) Rf=4,0 .  m/z 428 ( *)

 (L)
 38 3- -5-(6 -2,2- -(3 R,6 R)- [3,4-d][1,3] -4S- )-

 4R- -6R- -2,2- -(3 R,6 R)- [3,4-d][1,3]



. ., .: Helv. Chim. Acta 1980. 63. 1181-1189] (0,271 )  (0,328 ) 
 (1,5 ) ,  1-  (0,134 )  (0,038 ) 
 (1 )  5 . . 

73°  82°  18 . , 
,  40% . 

 (0,487 ), , 
 20:80 30:70  (0,329 ).

 (  3:2) Rf=0,49
 39  4R,5S- -2S-(3- -5- -3R-

 39b  4R,5R- -2S-(3- -5- )- -
3R- .

 3- -5-(6R- -2,2- -(3 R,6 )- [3,4-d][1,3] -4S- )-
(0,355 )  (5 )  (0,05 ) 

 27 .  ( 3), 
 (10 ) ,  0° .  4-(N,N-  (0,048 ),

 (8,3 ),  (2,49 ).  0° 
. ,  (1,34 ) 

,  20:80 40:60, 
 4R,5S- -2S-(3- -5- )- -3R-  (0,192 ) 

,  4R,5R- -2S-(3- -5- )- R-
(0,16 ) .

 39  SiO2  (  3:2) Rf=0,28
 39b SiO2  (  3:2) Rf=0,22
 40  4R- -2R-(2,6- -9- )-5S-(3- -5- )-
-3R- .  4R,5S- ia -2S-(3-e ca -5- )-

pa po ypa -3R- y  4R,5R- -2S-(3- -5- )-
-3R-  (0,909 )  (5 ) 

2,6-  (0,779 ), DBU (0,692 ),  (0,99 ) 
 20 , 

 (30 )  (3x40 )  (3,54 ) -
, .-  40:60 50:50, 

 (0,798 ).
 Si 2 (  2:3) Rf=0,25

 41  4R- -2R-(2- -6-(1S- -2- )-
-9- -5S-(3- -5- )- -3R-ske

 4R- -2R-(2,6- -9- )-5S-(3- -5- )-
-3R-  (151 ), (S)-  (53 )  (67 ) 

 (2 )  50°  7,5 . , 
. (260 )

LC/MS (  ) RF=4,63 .  m/z 585/587
 31 (2R,3R,4S,5S)-2-[6-(1S- -2- )-2- -9- )-5-(3-

-5- )- -3,4-
 4R- -2R-[2- -6-(1S- -2- )- -9- ]-5S-

(3- -5- )- -3R-  (259 )  25%  (4 ) 
 22°  8 -

,  (10:1), 
 (101 ).

LC/MS (  A) RF=4,04 .  m/z 497 ( +)
 ( )

 42 (3aS,4S,6R,6aR)-2,2- -6-(6-o co-1,6- -9- )- [1,3] -4-

 (3,0 )  (1,0 )  (60 ) 
 0°  [3 S-(3 ,4,6,6 )]1,9- -9-[ -6-

)-2,2- -4 -1,3- -4- ]-6 -6-  (2,92 ) ,
 5° . 

 5  0°  (4,2 ). 
 (5 )  pH  3,5.  4°

, . 
 (1,82 )

 m/z 321 ( +)
 43 6- -9-[2,2- -6S-(3- -(1,2,4] -5- )-

-(3 S,6 R)- [1,3] -4R- -9 (3aS,4S,6R,6aR)-2,2- -6-(6- -1,6-
-9- )- [1,3] -4-  (118 )  (4,5 )

 (29 )  (108 )
 4 . 

 (1,5 ) 
 (0° )  (110 )  (41 )  (2,5 ) 

 24 . , 
),  (40:60) 

 (56 ).
 m/z 403 ( +)
 44 (1R,2S,3R,5S)-3-(6- -9- )-5-(3- -(1,2,4] -5- )- -

1,2-
6- -9-[2,2- -6S-(3- -[1,2,4] -5- )- -(3 S,6 R)-

[1,3] -4R- ]-9  (50 )  (0° ) 
(2 , 9:1)  4° . 



 (60 )
 m/z 363 ( +)

 32 (1S,2R,3S,5R)-3-(3- -[1,2,4] -5- )-5-(2S- -(S)- -
-9- ]- -1,2-

(1R,2S,3R,5S)-3-(6- -9- )-5-(3- -[1,2,4] -5- )- -1,2-  (57 ) 
 (5 ) -(1S,2S)-2-  (34 ) -
 (85 ) . 

(15 )
LC/MS ( ) Rf=2,4x .  m/z 428 ( +)

 (N)
 45 9{(3aR,4R,6S,6aR)-6-[3-( pe )-1,2,4- -5- -2,2- [3,4-

d][1,3] -4- }-6-(1 -1,2,3- -1- )-9
(3aS,4S,6R,6aR)-6-(6- -9 )-2,2- [3,4-d][1,3] -4-

 (10 )  (200 )  1-  (3,96 ) 
1-(3- )-3-  (5,62 ),  (3,40 ) 

 30 )  20°  24 . 
70°  6  20° , 

 (200 )  (2x150 ) 
(30 ), , 

 (11,08 ). ,  (3:7),
 (4,75 ) .

LC/MS ( ) RF=3,46 .  m/z 520 [ +]
 46: 9-{(3 ^,63.6 )-6- -( )-1,2,4- -5- -2.2- [3,4-

!] .31 -4- }- -9 -6- .
 9-{(3 R,4R,6S,6 R)-6-[3-( )-1,2,4- -5- ]-2,2- -[3,4-

D][1,3] -4- }-6-(1 -1,2,3- -1- -9  (50 )  (0,4 ) 
 (0,1 )  (0,038 ).  20°  16 

. , , 
,  (14 ) .

LC/MS ( ) RF=3,38  m/z 458 [ +]
 45 (2S,3S,4R,5R)-2-[3-( )-1,2,4- -5- 1-5-(6-( )-9 -9-

-3,4-
9-{(3aR,4R,6S,6aR)-6-[3-( )-1,2,4- -5- ]-2,2- [3,4-

d][1,3] -4- }-N- -9 -6-  (14 )  (9:1,
)  4°  18 . 

 (20 ),  (2x20 ), 
,  (7,66 ) .

LC/MS ( ) Rf=2,85 .  m/z 418 [ +]
 ( )

 47 9-(3aR,4R,6S,6aR)-6-[3-( pe )-1,2,4- -5- ]-2,2- [3,4-
d][1,3] -4- )-N-(2,4- )-9 -6-

9-{(3 R,4R,6S,6 R)-6-(3-( )-1,2,4- -5 ]-2,2- [3,4-d][1,3] -4-
}-6-(1 -1,2,3- -1- )-9  (50 )  2,4-  (0,4 ) 

 80°  96 .  20°  (25 ) 
 (15 ).  (1x25 ) 

. 
 (18,3 ) .

LC/MS ( ) RF=2,85 .  m/z 418 [MH+]
 49 (2S,3S,4R,5R)-2-[3-( )-1,2,4- -5- -5-[6-(2,4- )-9 -9-

-3,4-
9-{(3aR,4R,6S,6aR)-6-[3-( )-1,2,4- -5- ]-2,2- [3,4-

d][1,3] -4- }-N-(2,4- )-9 -6-  (18,3 ) 
 (9:1, 1 )  4°  18 . 

 (20 ),  (2x20 ), 
,  (14,3 ) 

.
LC/MS ( ) RF=3,03 .  m/z 474 [MH+]

 ( )
 48: (3aR,4S,6R,6aR)-6-(6- -9H- -9- )-N-(2- )-2,2-

[3,4-d][1,3] -4-
 (4,3 )  (3aS,4S,6R,6aR)-6-(6 -9- )-2,2-

[3,4-d][1,3] -4-  (10,0 ),  (100 ). 
 60 .  20°

 (2x50 ).  (50 ) 
 1- -2-  (2,3 )  (5,1 )  (50 )

 10 .  (50 )  0° .  20°  18 .
 (pH 6,5, 100 ) . 

(50 ). , 
 (6,63 ).

 m/z398 [MH+]
 49: (3 R,4S,6R,6 R)-6-(6- -9 -9- )-2,2- -N-(2- [3,4-

d][1,3] -4-
 (3aR,4S,6R,6aR)-6-(6- -9 -9- )-N-(2- )-2,2- [3,4-

d][1,3] -4-  (6,60 )  4  (10 )  (165 )  0° ,
 (3,0 )  (9,36 ). 



 0°  15 .,  20°  2 .  (10 ) 
 15 .  (Merck 9385. 9,9 )  (165 ) 

 15 .  (300 ).
, . 

,  (100:3) . 
 (Merck 9385), ,  (100:2)

 (4,6 ).
 SiO2 (  100:20) Rf=0,4

 (Q)
 50: (3aR,4S,6R,6aR)-N-(2- )-6- -2,2- [3,4-

d][1,3] -4-
[3,4-d]-1,3- - -D-  (5,0 )  (50 ) 

 (4,83 ),  20 .  20°  1- -2-  (2,45 ) 
, ,  20°  18 .  (50 ) 

 (100 ) 
(100 ). , -

,  1:1 , 
 (3,81 ).

 m/z 290 [ +]
 51: (3aR,4S,6R,6aR)-6- -2,2- -N-(2- [3,4-d][1,3] -

4-
 (3aR,4S,6R,6aR)-N-(2- )-6- -2,2- [3,4-d][1,3] -

4-  (3,81 )  (115 ),  4  (5,7 )
 0°  (2,59 )  (7,93 ). 

 0°  15 .  20°  2 .  (40 ) 
 30 .,  (Merck 9385) (40 )  (100 ) 

 30 .,  'harboriite®' 
, , , 

2:1 ,  (1,91 )
1 : 7,405(1 .brt, -NH), 5,125 (1 .br s. ) 5,095 (1 .dd. ). 4,655 (1 ,brs. ). 4,565 (1 .d, ), 4,155

(2 .m, 2), 3,555 (3 .s. ), 2,505 (2 .q.CH2). 1,505(3 .s,-Me), 1,355 (3 .s,-Me). 1,105 (3 .t. -CH3)
 52: 2-[(3 R,4S,6R,6 R)-6- -2,2- [3,4-d][1,3] -4- )-5- -

1,3-
 (3aR,4S,6R,6aR)-6- -2,2- -N-(2- [3,4-d][1,3] -4-

 (740 )  (10 ).  (1,44 ) 
 3,5 .  0° , 

 (30 ),  30 . 
 (4x50 ), ,  (30 ), 

, , 
,   5:1 7:2 , 

 (0,83 ).
 m/z 270 [MH+]
 53: (2S,3R,4R,5S)-2,4- )-5-(5- -1,3- -2- -3-

 2-[(3aR,4S,6R,6aR)-6- -2,2- [3,4-d][1,3] -4- ]-5- -1,3-
(0,83 )  9:1  (3,56 )  20°  3,5

. , ,  (7 )
,  (2,76 )  22°  18 . 

,  (50 )  1  (50 ), 
 (3x50 )  (50 ), 

,  (0,854 ).
 m/z 342 [ +]
 54: (2R,3R,4R,5S -( )-2-(6- -9 -9- )-5-(5- -1,3- -2-

-3-
 6-  (0,854 )  1,1,1,3,3,3-  (4 )  (15 ) 

 2 . , 
 (1x8 ) .  (2S,3R,4R,5S)-2,4-

)-5-(5- -1,3- -2- -3-  (0,854 )  (20 ),
 (0,624 )  1,8- [5,4,0] -7-  (0,374 ). 

 20°  18  80°  3 . 
 (40 )  (4x40 ), 

, , , 
,  4:1,  32 ,

 (355 ).
 m/z 436 [ +]

 84 2-({9-[(2R, 3R,4S,5S)5-(5- -1,3- -2- )-3,4- -2i ]-9 -6-
)-N,N-

 (2R,3R,4R,5S)-4-( )-2-(6- -9 -9- )-5-(5- )-1,3- -2-
-3-  (50 )  (5 ),  N,N-  (0,120 ) 

 N,N- -2-  (86 ). 
,  48 .  (4 ) , 

 24 . 
,  (8,6 ).

 m/z468 [MH+]
 (R)

 55: N-{9-[(3 R,4R,6S,6 R)-2,2- -6-(3- -1,2,4- -5- [3,4-
d][1,3] io -4- -9 -6- }-N-



 (3 S,4S,6R,6 R)-6-(6- -9- )-2,2- [3,4-d][1,3] -
4-  (0,2 ), 2- -1- )-1,2-  (146 ),  (76 ) 

 (DME, 25 )  4 , 
22° .  (40 ) 

 0,5  (3x20 )  (2x20 ).
 (20 )  (30 ) . 

, 
 (1:1),  (63 ).

1  (CDCI3) (8,03 (1H,br,s, ), 7,84 OH,s, ), 6,29 (1 ,br,s,CH),
5,84 (1H.dd.CH), 5,64 (1 ,d, ), 5,48 (1 ,d, ), 4,56 (1H,br,s,CH), 2,19 (3H,s,Me), 1,85-1,5 (9H,m+s, 6x1/2
CH2+Me), 1,45 (3 ), 1,25-0,85 (2H,m,2x /2 CH2).

39 (2R,3R,4S,5S)-2-[6-( )-9 -9- -5-(3- -1,2,4- -5-
-3,4-

N-{9-[(3aR,4R,6S,6aR)-2,2- -6-(3- -1,2,4- -5- [3,4-
d][1,3] -4- ]-9 -6- }-N-  (63 ),  (1 )  (0,1 )

 0°  6 ,  (20 ). 
 (2x10 ). 

 (8 )  (10 ) . 
, -

 (19:1),  (42 )
 SiO2 (  19:1) Rf 0,30,   ( )  8,43 (ms.CH), 8,20 (1H,br,s,CH), 7,79

(1H,br,d,NH), 6,45 (2 ,v,br,s,2x ), 6,16  1 ,d, ), 5,24 (1 ,d, ), 4,89 (1H,t,CH), 4,73 (1H,t,CH), 4,58 (1 ,
br,m,CH), 2,42 (3H,s,Me), 2,10-1,50 (8H,m,4xCH2)

 (S)
 56: 1-[(3 R,4R,6R,6 R)-6- -2,2- [3,4-d][1,3] -4- -1- -

3-
 4R-e -6R- -2,2- pa po-(3aR,6aR)- ypo[3,4-d][1,3] y (1,5 ) 

 (20 )  -78°  15 . .  (1,09 ) 
 (0,5 )  5 . 

 22°  16 . 
. 

, , , 
 (  Vanan Bondelut),  ( ) , ( )

, ( ) , (iv)  (1,33 ).
 SiO2 (  1:1) Rf=0,39

 57: 1-[(3 R,4R,6R,6 R)-6- -2,2- [3,4-d][1,3] -4- -1- -
3-

 1-[(3aR,4R,6R,6aR)-6- -2,2- [3,4-d][1,3] io -4- -1- -3-
(1,3 )  (100 ) io  (60 ) 
0° .  0°  3 ,  (50 ) 

,  (550 ).
1  (CDCI3) : 5,07 (1H,s,CH), 4,97 (1 ,d, ), 4,93 (1H,s,CH), 4,68 (1 ,d, ), 3,41 (3H,s,OMe), 2,58

(2H,q,CH2), 1,47 (3H,s,Me), 1,31 (3H,s,Me), 1,14 (3H,t,Me).
 58: 1-[(3 R,4R,6R,6 R)-6- -2,2- [3,4-d][1,3] -4- -

1,3-  1-
1-[(3aR,4R,6R,6aR)-6- -2,2- [3,4-d][1,3] -4- -1- -3-

(550 )  (50% ) (0,2 )  (10 )  22° .
,  (554 ).

1  (CDCI3) : 5,36, 5,31 (1 ,2  d,CH), 5,00 (1H,d,CH), 4,92 (1H,d,CH), 4,65 (1 ,2 d.CH), 3,40, 3,35
(3H,2xs,OMe), 3,03-2,85 (2 ,2  AB.CH2), 1,92 (2H,m, CH2), 1,50, 1,34 (6H,2xs,2x Me), 1,03(3H,2xt,Me).

 59: (3R,4S,5R)-5-(5- -3- -2,3,4-
1-[(3 R,4R,6R,6 R)-6- -2,2- [3,4-d][1,3] -4- -1,3-  1-

(0,5 )  (18 )  100°  2 . 
, , 

 (  Varian Bondelut),  ( ) , ( )
, (ii ) , (iv) ,  (150 )

 SiO2 ( ) Rf=0,17
 60:  (2RY3R,4R ,5- )-2-(5- -3- -3-

(3R,4S,5R)-5-(5- -3- -2,3,4- ,  1, (150 ) 
(4 )  (0,983 ).  22°
18 . , . 

 SiO2 Varian Bondeiut),  ( ) , ( ) , ( ) , 
 (142 ).

 Si 2 ( ) Rf=0,53
 61:  (2R,3R,4R,5R -( )-2-(2,6- -9 -9- -5-(5- -3-

-3-
 (2R,3R,4R)-4,5- )-2-(5- -3- -3- ,  1 (193 )

 (5 )  2,6-  (213 ), 1,8-
[5,4,0] -7-  (DBU) (0,186 )  (TMSOTf)

(0,225 )  5 .  22°  40 ,
 60°  21 ,  80°  6 . 

 DBU (0,186 )  TMSOTf (0,225 ) .  22°  36 
 60°  80°  6 

 (20 , 3:1). 
,

. 



. 
,  (1:1), 

 (161 ).
LC/MS ( ) RF=3,34 .  m/z 470, 472 [ +] [ +2+]

 62:  (2R,3R,4R,5RM-( )-2-{2-x -6-[(1- ]-9 -9- }-5-(5-
-3- -3-

 (2R,3R,4R,5RM-( )-2-(2,6- -9 -9- )-5-(5- -3- -
3-  (125 )  (5 )  (0,06 ),  1-

 (0,044 ).  50°  16 
 1 . 

, .
 (  Vanan Bondelut),  ( ) , ( ) , ( )

,  (108 ).
 SiO2 ( ) Rf=0,26.

 163  (2R,3R,4S,5R)-2-{2- -6-[(1- ]-9 -9- )-5-(5- -3-
-3,4- io

(2R,3R,4R,5R)-4-( )-2-{2- -6-[(1- ]-9 -9- }-5-(5-
-3- -3-  (30 )  2-  (0,037 )  90°

24  (0,5 ).  60  90° . 
 (  5 95% ( )  18,25 .) 

 (6 ).
LC/MS ( ) RF=3,41 .  m/z 437 [ +]

 ( )
 63: 9-{(3aR,4R,6S,6aR)-6-[5-( )-1,3.4- -2- -2,2-

[3,4d][1,3] -4- }-N--(4- -2- )-9 -6-
9-[6S-(5- pe -[1,3,4]o ca ia -2-i )-2,2- pa po-(3aR,6aS)- ypo[3,4-d][1,3] -4R- ]-

6- -9H-  (2,8 )  4- -2-  (4,48 ),  (146 )  (R)-2,2'-
)-1,1'-  (620 )  (34 ) 

 5  ( ).  (3,08 , )
,  86-96°  16 . 

(200 )  (3x120 ). , 
,  (8,7 ). , 

 30:70  (2,35 ).
LC/MS ( ) Rf=3,41 .  m/z 530 [ +]

 14 (2S,3S,4R.5R)-2-(5- ,3,41 -2- )-5-[6-(4- -2- )- -9-
]- -3,4- io

9-{(3aR,4R,6S,6aR)-6-[5-( )-1,3,4- -2-i ]-2,2- [3,4-d][1,3] io -4-
}-N-(4- -2- )-9 -6-  (2,35 )  (20 )  (2 )

 4°  17 . 
 (400 ) 

(3x200 ) , ,
 (2,30 )

LC/MS ( ) RF=3,04 .  m/z 490 [ +]
 (U)

 64: 9-[6S-[5- -[1,3,4] -2- )-2,2- -(3 R,6 S)- [3,4-
d][1,3] -4R- -6- -9

1- -1-(1,6- -6- -9 -9- )-2,3,-0-(1- )- -D-
(R.A.Olsson et al. J. Med. Chem, 1986, 29, 1683, 0,4 )  (10 ), 

 (0,075 )  0°  10 .  (0,016 )
 0°  3 . -

 (0,36 ) ,  0°
 (0,24 ), . 

 20°  20 
 ( ,  5% ), 

 (0,41 )
 (30 )  (3 )  0° .

 (45 )  18
,  90°  2 . , 

,  (20 ).
 (V)

 65:  (2R,3R,4R,5SM-( )-5-[3-[( -5- )-2-(6- -9 -
-9- -3-
 6-  (1,08 )  1,1,1,3,3,3-  (20 )  100°

 2,5 , 
 (2x2,5 ) , 

,  4R-a -2S-(3-a -i ca -5-i )-5R-
-3R-  (450 )  (15 ) , 

0°  (1,4 ).  20°
20 ,  80°  16 . , 

 (40 )  (3x70 ), ,
 (50 ), , ,

,  1:1 ,
 (310 ).

LC/MS ( ) RF=2,76 .  m/z 480/482 [ +] [ +2+]
 155 (2R,3R,4S,5S)-2-(6-{(1S,2S)-2- }-9H- -9- )-5-[3-

-5- -3,4-



 (2R,3R,4R,5S)-4-( )-5-[3-[( -5- }-2-(6- -9 -
-9- -3-  (20 )  (2 )  N,N-  (0,043 ) 

 2-  (11,4 ).  50°  18
, . 

 (  5% 90% ( )  20 ., 
.  (1 )  (0,013 ) 

 0°  3 . , 
 (5 )

LC/MS ( ) RF=2,25 .  m/z 419 [ +]
 (W)

 66:  {2R,3R,4R,5R -( )-2- -5- -3-
4R- -6R- -2,2- -(3 R,6 R)- [3,4-d][1,3]  (0,965 ) 

.  (1,0 )  (30 )  6 .
, , 

 16  (1,6 ) , , 
.  (10 ) 

.  (1,6 ), 4-
 (25 )  (1,37 ),  22°

 18 . 
 (100 )  (2x75 ). ,

,  (1,19 ).
 (10  Vanan Bondelut), 

 5:95 30:70)  (724 ).
 SiO2 (  25:75) Rf=0,3.

 67:  (2R,3R,4R,5R)-4-( )-2-(6- -9 -9- )-5- -3-

6-  (250 )  130° ( )  (6 ) 
 2 . 

 (3x5 ),  (2R,3R,4R,5R)-4-( )-2- -5-
-3-  (121 )  (2x5 ), 

, 
(0,334 ).  73-74°  2 , 

 (3x60 ) , 
,  (203 ) 

 Vanan Bondelut),  10:90 60:40. 
 (84 ).

 SiO2 (  50:50) Rf=0,25.
 68:  (2R,3R,4R,5R-4-( )-2-[6-(1 -1,2,3- -1- )-9 -9- -5-

-3-
 (2R,3R,4R,5R)-4-( )-2-(6- -9 -9- )-5- -3-  (104 )
 1-  (136 )  (3 )  45  22° .

 1  (50 ) 
(3x25 ),  (20 ) 
(20 ), , 
(148 ).

LC/MS ( ): RF=3,19 .  m/z 464 [ +]
 69:  (2R,3R,4R,5R)-4-( )-2-[6-{4- -2- )-9 -9- -5-

-3-
 (2R,3R,4R,5R -( )-2-[6-(1 )-1,2,3- -1- )-9 -9- ]-5-

-3-  2- -4-  (0,63 )  60°
22,5 .  (  Vanan Bondelut), 

 10:90 60:40,  (55 ).
 S 2 (  50:50) Rf=0,3.

 70:  (2R,3R,4R,5S -( )-5-(3- -5- )-2-[6-(4- -2-
)-9 -9- -3-

 (2R,3R,4R,5RH-( )-2-[6-(4- -2- )-9 -9- ]-5- -
3-  (20 )  22°  (12,5 ),  (39 ),

 (0,075 )  (1,5 )  88 .  (20 ) 
 (3x10 ), , 

 (19 ).  (  Vanan Bondelut), 
 20:80 80:20) 

(16,8 ).
LC/MS ( ) RF=3,6 .  m/z 595, 597 [ +], [ +2+]

 164 (2S,3S,4R,5R)-2-(3- -5- -5- 6-(4- -2- )-9 -9-
-3,4-

 (2R,3R,4R,5S)-4-( )-5-(3- -5- )-2-[6-(4- -2- )-9 -9-
-3-  (16,8 )  (0,08 )  (0,8 )  0°

1,5 , ,  (16 ).
LC/MS ( ) RF=3,22 .  m/z 511 [ +]

 (Wb)
 144 (2R,3R,4S,5S)-2-[6-(4- -2- opa )-9H- -9- ]-5-(3- -5-

-3,4-
(2R,3R,4R,5R)-4-( )-2-(6- -9 -9- )-5- -3-  (20 )

 (0,5 )  (0,006 ),  (0,004 ) 
 (0,012 ).  100°  24 , 

. ,



, ,  0°
 (0,02 )  1 . ,

 (143 )
LC/MS ( ) Rf=2,95 .  m/z 447 [ +]

 (X)
 130  (2R,3R,4S,5R)-2-[6-( )-9 -9- -5-(1,5- -1 -

1,2,4- -3- -3,4-
(9-[2,2- -6R-(5- -4H-[1,2,4] -3-i )- pa po-(3aR,6aR)- ypo[3,4-d][1,3] -4R- ]-

-6- }-  (250 )  (10 ) 
 (0,47 ).  7 , 

 20°
,  19:1. 

'  (9:1)  0°  6 . ,
, ,  (143 ).

:  (%)  44,4,  4,8, N 20,4. .  C18H24N8O3 CF3COOH 1,5 2  44,4,  5,2, N 20,7
 (Z)

 71:  (2R,3R,4R,5R)-4-( )-2-[( -5-[2- -6-(4- -2-
)-9 -9- -3-

 2,6- -9-(2,3,5- -O- - -D- )-9  (M.J.Robins
and  Uznanski, Canad J Chem, 1981, 59(17), 2608, 1,0 )  (25 )  (50 ), 4-

-2-  (0,5 ) [2-( ]  (J. .Sadighi, .Hams and
S.L.Buchwald Tett. Lett 1998, 5327-5330, 20 )  20°  15 . 

 (872 )  90°  16 .  20°
 (100 )  (100 ).  (100 ),

. ,
 (1:1)  (400 ).

 m/z 556 [ +]
 72: {(3 R,4R,6R.6 R)-6-[2- -6-(4- -2- )-9 -9- -2,2-

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

)-9 -9- -3-  (400 )  (7 ), , 25% 
 (3 ).  15 .  20° . 

 20°  90 . , 
 16 .  (15 )  2-2-  (3 ) -

 (193 ).  20°  3 . 
 (50 ),  (50 )  (30 ), 

.  (  Vanan
Bondelut),  (1:1) ,  (240 ).

 470 m/z [MH+]
 (Y)

 73:  4-[(9-((2R,3R,4R,5S)-3,4- )-5-[3-( -5-
-2- )-9 -6- -1-

 4R- -5S-(3- -5- )-2R-(6- -9- )-
-3R-  (455 )  (20 ) -4- -1-

(785 )  (1,03 ).  95°  60 . 
.  (20 ) 

 (19 ).  16 , 
 (50 )  (2 50 ) 

.  (100 ) 
, ,  (500 ) 

.
LC/MS ( ) RF=3,59 .  m/z 628 [ H+]

 74:  (2R,3R,4R,5S -( )-5-[3-( -5- -2-[6-( -4-
-9- -3-

 4-[(9-{(2 ,4 ,53)-3,4- )-5-[3-( -5- -2- }-
-6- -1-  (500 )  (1:9,

20 )  3°  16 . 
(100 )  (100 ). 

 (100 ) ,  (407 ) 
.

LC/MS ( ) RF=2,45 .  m/z 528 [ +]
 75:  (2R,3R,4R,5S)-4- )-5-[3-[ -5- -2-(6-[(1-

-4- )-9 -9- -3-
 (2R,3R,4R,5S)-4-( )-5-[3-( -5- ]-2-[6-( -4- )-9 -

-9- -3-  (40 )  (4 ) 
(0,0088 )  (0,0212 ).  16  20° , 

 (2x100 )  (100 ).  (100 ), 
, ,  (36,7 ) 

.
LC/MS ( ) Rf=3,20 .  m/z 606 [ +]

 167 (2S,3S,4R.5R)-2-( -5- ]-2-(6{(1-( -4- )-9 -
-9- -3,4-

 2R,3R,4R,5S)-4-( )-5-[3-( -5- ]-2-(6-{[1-( -4-
}-9 -9- -3-  (36,7 )  (2 ) 

 0°  (0,038 ).  3°  1,5 ,
 (30,8 )



LC/MS ( ) RF=2,69 .  m/z 522 [ +]
 ( b)

 76:  (2R,3R,4R,5S)-4-( )-5-{3-[( -5- }-2-[2- -6-(4-
-2- )-9 -9- -3-

 4R- -5S-(3- -5- )-2R-(2,6- -9- )-
-3R-  (50 )  (2 )  (II) (2,2 ), 2,2'- )-

1,1'-  (6 )  4- -2-  (28,5 ).  20 ., 
 (38 ),  80°  24 . ,

 (25 ),  (2 )  (25 ) .
 (  5 90% (ii)  18,5 .) 

 (3,02 ):
LC/MS ( ) RF= 3,52  m/z = 623 [ +]

77: (2R,3R,4S,5S)-2-(2- -6-(4- -2- )-9 -9- ]-5-[3-
-5- -3,4-

 (2R,3R,4R,5S)-4-( )-5-{3-[( -5- }-2-[2- -6-(4- -2-
)-9 -9- -3-  (4,02 )  (2 )  0°

(0,012 )  0 °  3 . , 
 (2,48 ).

LC/MS ( ) RF=3,10 .  m/z = 497 [ +]

 78: (2R,3R,4S,5S)-2-(2- -6-(4- -2- )-9 -9- ]-2,2-
[3,4-d][1,3] -4-

(3aR,4S,6R,6aR)-6-[6-(4 -2- )-9 -9- ]-2,2-
[3,4-d][1,3] -4-  (50 )  N,N'-  (2 )  0°

 (28 )  (9 ).  0°
5 .  (20 )  (20 ). 
(20 ), . 

 (  5 95% (ii)  18,5 .),  (25 ).
LC/MS : Rf=2,87 .  m/z 506 [ +]

 ( ), 
 CRE/SPAP/HYG (CRE = , HYG = , SPAP =

),  SPAP.
, 1 

 A3 .  96-
 37°  1 , 

 10-10-10-5 .  15 . 
.  5

 37° , , 
, pNPP),  SPAP )  96-

. 
 SPAP. , 

 96- , , N-
 (NECA), 

NECA. (ECR =  NECA = 1).

 2

1,  ECR*  A3 , ECR*
3 4,16 152
4 5,65 152
6 1,71 134

12 2,28 254
14 5,8 1066,71
16 9,6 201
19 5,15 172
21 23,26 321
22 8,75 423
28 0,42 44,7
37 4,19 507
44 7,68 165,54
45 7,36 165,54
5-1 7,56 587,75
54 20,78 715,3]
56 15,96 717,99
62 29,47 327
67 9,8 827,66
68 4,09 417,37
108 1,52 254
116 27,26 955
119 2,83 154
123 4,19 325,44



126 13,9
127 0,21 21,62
129 15,5 >199
131 0,15 199,01
132 0,53 >22,4
133 25,47 466,92
134 3,28 >245,4
135 0,48
136 1,95
138 1,31
139 10,64 228
141 12,08 228
143 19,6 >74,1
144 2,8
145 24,9
163 1,34 232
164 4,3
177 2,01 122
178 7,42 -471
179 12,6
180 18,1 -471
181 8,57
182 3,48

*(ECR =  NECA =  1)  (
).


