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 1:  4-(N-t- ) -1-(N-t- )- -3-

3,78  (0,1 ) NaBH4  32  10°
.  7,0  (0,034 ) 4- -1-(N-t- )- -3- , 

20 .  20°  11,4  (0,1 )
 10 , 

.  4 
,  5° ,  1  3, 

 3N . 
 3  4  7,63  (0,035 ) -t- , 

 9  10  25% .
. 

, , . 
 7  2

4,74  (  45%) .
 2:  4-(N-t- -1-(N-t- )- -3-

160  (4,23 ) NaBH4  1000  10°
.  295  (1,4 ) 4- -1-(N-t- )- -3- , 

1000 .  20°  479
(4,2 )  800 , 

. 
 4 ,  5° , 

 1  3,  3N . 
 3  4  321  (1,47 ) -t- ,

 9  10  25% 
. .

, , .
 300  900

 131  (  30%) .
 1:  1-(N-t- )-4- -3- (6)



20  (95 ) 1-(N-t- )-4- -3-  150 , 
,  30 .  100

 W-2 
 4 . , . 

 20
).

1  (CDCI3, , -1): 4,95(m, 0,7 ), 4,70(m, 0,3 ), 4,25(d, 2H), 3,90(m, 2H), 1,50(m, 9H)
MS(FAB,m/e):213(M+H)
GC(FID) : 99,8%

 2:  1-(N-t- )-4- -3- (6)
20  (95 ) 1(N-t- )- -3-  150 . 

 100  W-2 
 4 . , 

. 
 20  ( ).

 3:  1-(N-t- )-4- -3- (6)
20  (95 ) 1-(N-t- )-4- -3-  150 . 

 100  W-2 
 4 . , 

. 
 20  ( ).

 4:  1-(N-t- )-4-(t- ) -3- (7)

500  (2,36 ) 1-(N-t- )-4- -3- ,  1,
 5  -20° .  380

(4,72 ) t- ,  -10° . 
 570  (2,6 ) -t- ,  500

 -10° .  1N 
. 

.  -  (2/1, ) 
 650  (  90%) .

1
3, -1): 10,10(s, 1H), 7,30(s, 1H), 4,40(d, 2H), 3,95(d, 2H), 1,55(m, 18H)

MS(FAB, m/e): 313(M+H)
HPLC : 98,0%

 5:  1-(N-t- )-4-(t- ) -3- (7)
500  (2,36 ) 1-(N-t- )-4- -3- ,  2,

 5 ,  -20° . 
 570  (2,6 ) -t- ,  500

 0° .  380
(700 ),  0° .  1N 

. 
.  - 

 (2/1, )  650  (  90%) .
 6:  1-(N-t- )-4-(t- ) -3- (7)

500  (2,36 ) 1-(N-t- )-4- -3- ,  3,
 5  -20° . 

 0°  570  (2,6 ) -t- ,  500
.  380  (700 ), 
 0° .  1N 

. , 
.  -  (2/1, ) - 
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 7:  1-(N-t- )-4-(t- ) -3- (1)
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 2,  10  1,2  (4,8 ) . 

 20 ,  24
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, , 
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1

3, , -1): 4,95(s, 1H), 4,05(t, 1H), 3,95(s, 1H), 3,63(d, 1 ), 3,32(m, 1H), 3,34(m, 2H), 2,76(m,
1H), 1,44(m, 18H)

MS(FAB): 315( )
HPLC : 97,2%

 8:  1-(N-t- )-4-(t- ) -3- (1)

500  (1,6 ) 1-(N-t- )-4-(t- -3- (7), 
 2,  5  500  (  = 9,0±1). 
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 1 . 
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.  1N ,

. 
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 1:  3- -4- (2)

30  (0,09 ) 1-(N-t- )-4-(t- -3- (1), 
 3,  150 .  9,06  (0,11 )

 0° ,  4,3
(0,11 ) ,  17 .  5

 3 .

, . 
 120  0° . 

 21,2  (0,27 ) , 
,  3 . 

 40  15,6  (  80%) .
 2:  7-(3- -4- -1- )-1- -6- -4-

-1,4- [1,8]-  (9)
 2,5  141  (0,5 ) 1- -7- -6- -4- -1,4-
[1,8] -3-  108  (0,5 ) 3- -4- -

.  230  (1,5 ) 1,8-
[5.4.0] -7-  0,5 , 
.  1 . 

 167  ( : 85%) .


