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 7- -5-(4- -3- )-7,8-
-8- -9 -1,3- [4,5-h][2,3] .

 IB :
5-(3- -4- )-7- -7,8- -8- -9 -1,3- [4,5-h]-[2,3] ;
5-(4- -3- )-7-(N- )-7,8- -8- -9 -1,3- [4,5-
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piracetam and dihydroergocristine in some animal models of cerebral hypoxia and ischaemia., Arzneim.-Forsch.
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, 
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TL11M2-C50-PXT -10-TA-F40 (Data Sciences International, St. Paul, Minnesota, USA), 
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Germany).  2 
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 3  1 . 
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 (D) 
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 27 5 >20
 38 6 9

 G  31 5 20
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, .

.
 1

(±)-3- -1-(3- -4- )-1.3- [4.5-g]
 3.30  (20.0 ) 3- -4-  3.60  (20.0 ) (±)-5-(2- -1- )-

1,3- [4,5-  40  3.0 . 
,  60 ,

 40 , 20  20
, .  ( ) 

 80 .  4.59 ,  76%, . .122-
123° .

C18H17 5 (327.34)
1H (CDCI3)  7.96 (1 , , J=8.8 ), 7.32 (2 , ), 6.60 (1 , ), 6.07 (1 , ), 5.87 (1 , , J=1.2 ), 5.85 (1 ,

, J=1.2 ), 5.66 (1 , ), 4.95 (1 , ), 2.75 (2 , ), 2.60 (3 ), 1.38(3H, , J=6.0 ).
 2

5-(3- -4- )-6-(2- -1- )-1,3- -[4.5-
3.28  (10.0 ) (±)-3- -1-(3- -4- )-1,3- [4,5-g]  60

,  10 , 
 2.60  (26.0 ) rO3  2.15 . 

, . 
 75  75 .

,  50 . 
 50 , 50 , 

.  50 .  2.15
,  62%, . .146-148° .

C18H15NO6(341.32)
1  (CDCI3)  7.97 (1 , , J=8.3 ), 7.70 (1 , ), 7.66 (1 , , J=8.4 ), 6.82 (1 , ), 6.74 (1 , ), 6.04 (1 ,

), 3.94 (2 , ), 2.61 (3 , ),
2.22 (3 , ).

3
 3- -1-(3- -4- )-1.3- -[4.5-g]

1.73  (5.07 ) 4-(3- -4- )-5-(2- -1- )-1,3-  [4,5-
50 ,  0.85  (0.51 , 5.93 ) 70% 

,  4° . , ,
 10 .  2.08 ,

 97%, . .262-266° .



C18H14CINO9 (423.77)
 4

8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3]
1.90  (4.48 )  3- -1-(3- -4- )-1,3- [4,5-g]

 35 ,  1.31  (1.30 , 26.23 ) 100% 
. 

50 .  20 , 
.  15 . 

 1.20 ,  79%, . .189-194° .
C18H15N3O4 (337.34)

1  (CDCI3)  7.98 (1 , , J=8.5 ), 7.74 (1 , ), 7.58 (1 , , J=8.5  J=1.5 ), 6.78 (1 , ), 6.67 (1 ,
), 6.07 (1 , ), 6.01 (1 , ), 3.30 (1 , , J=12.3 ), 2.91 (1 , , J=12.3 ), 2.63 (3 , ), 2.16 (3 , ).

 5
(±)-7.8- -8- -5-(3- -4- )-9 -1.3- --[4.5-h]-1-[2.3]
1.69  (10 ) 8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3]

 75 , 5  3 . 
 0.38 . 

,  20  - 20
,  {  - " "} 

.  50 . 
1.20 ,  71%, . .124-127° .

C18H17N3O4 (339.35)
1  (CDCI3)  7.96 (1 , , J=8.4 ), 7.52 (1 , ), 7.46 (1 , , J=8.4  J=1.5 ), 6.74 (1 , ), 6.50 (1 ,

), 5.98 (2 , ), 5.58 (1 , . ), 4.09 (1 , ), 2.87 (1 , , J=13.9  J=4.0 ), 2.62 (1 , , J=13.6
J=6.6 ), 2.61 (3 , ), 1.27 (3 , , J=6.2 ).

 6
(±)-7- -7.8- -8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3]
1.70  (5.0 ) (±)-7,8- -8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3]

 10 . 
 100  75 ,  8, 

. ,  25 . 
 50 , 

.  15 . 
1.65 ,  87%, . .178-181° .

C20H19N3O5 (381.39)
1  (CDCI3)  8.04 (1 , , J=9.2 ), 7.50 (2 , ), 6.76 (1 , ), 6.49 (1 , ), 6.02 (2 , ), 5.38 (1 , ), 3.01

(1 , , J=13.6  J=3.3 ), 2.76 (1 , , J=13.6  J=8.4 ), 2.64 (3 ), 2.29 (3 , ), 1.08 (3 , , J=6.6 ).
7

(±)-7,8- -8- -5-(3- -4- ')-7- -9- -1.3- -[4.5-h][2.3]
1.70  (5.0 ) (±)-7,8- -8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3]

 10 . 
 100  75 ,  8,

. ,  25
.  50 , 

.  35 .
 140 ,  71%, . .172-175° .

C21H21N3O5 (395.42)
1  (CDCI3)  8.00 (1 , , J=9.6 ), 7.54 (2 , ), 6.77 (1 , ), 6.49 (1 , ), 6.01 (2 , ), 5.37 (1 , ), 2.98

(1 , , J=14.5  J=3.4 ), 2.76 (1 , , J=14.6  J=8.7 ), 2.66 (2 ), 2.64 (3 , ), 1.14 (3 , , J=7.4 ),
1.09 (3 , , J=6.5 ).

 8
 (±)-7.8- -8- -5-(3- -4- )-9 -1,3- -[4.5-h][2.3] -7-

 3.37  (10.0 ) (±)-7,8- -8- -5-(3- -4- )-9 -1,3- [4,5-
h][2,3] , 1.95  (12.0 ) 1,1'-  75

 20 . , , 
,  50 .  3.55

,  82%, . .223-226° .
C22H19N5O5 (433.43)

1  ((CD3)2SO)  8.06 (1 , , J=8.5 ), 7.96 (1 , ), 7.57 (1 , ), 7.54 (1 , , J=8.5  J=1.5 ), 7.38
(1 , ), 7.04 (1 , ), 7.13 (1 , ), 6.87 (1 , ), 6.13 (1 , , J=0.8 ), 6.10 (1 , , J=0.9 ), 5.08 (1 , ), 3.30 (3 ,
), 3.05 (1 , , J=14.3  J=5.0 ), 2.73 (1 , , J=14.2  J=10.2 ), 1.30 (3 , , J=6.2 ).

9
(±)-7-(N- )-7.8- -8- -5-(3- -4- )-9 -1.3- -[4.5-

h][2.3]
4.33  (10.0 )  (±)-7,8- -8- -5-(3- -4- )-9 -1,3- [4,5-

h][2,3] -7-  6  30 ,
.  75 , 

 30 , . 
 40  10 .  3



,  71%, . .171-175° .
C22H22N4O5 (422.44)

1  (CDCI3)  8.01 (1 , , J=8.4 ), 7.41 (2 , ), 6.71 (2 , ), 6.45 (1 , ), 6.00 (1 , ), 5.99 (1 , ), 5.48
(1 , ), 3.10 (1 , ), 2.85 (1 , , J=14.5  J=7.2 ), 2.68 (1 , ), 2.63 (3 , ), 0.95 (3 , , J=6.6 ), 0.77 (2 ,

), 0.54 (2 , ).
 10

(±)-7.8- -8- -5-(3- -4- )-7-(N- )-9 -1.3- -[4.5-
h][2.3]

2.03  (25.0 )  3.45  (25 )  75
,  2.17  (5 )  (±)-7,8- -

8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3] -7- . 
 16 ,  55 . 

 100 , ,  50 . 
 30  10 . 

1.59 ,  77%, . .192-195° .
C20H20N4O6 (412.41)

1  (CDCI3)  8.90 (1 , ), 8.00 (1 , , J=9.2 ), 7.41 (2 , ), 6.73 (1 , ), 6.45 (1 , ), 6.01 (1 , ), 5.35
(1 , ), 3.81 (3 , ), 3.12 (1 , , J=14.7  J=2.2 ), 2.85 (1 , . J=14.7  J=6.6 ), 2.64 (3 , ), 1.00 (3 , ,
J=6.6 ).

 11
(±)-7.8- -8- -7-(N- )-5-(3- -4- )-9 -1.3- -[4.5-

h][2.3]
 2.17  (5.0 )  (±)-7,8- -8- -5-(3- -4- )-9 -1,3- [4,5-

h][2,3] -7- , 75  15  33% 
 3 .  75 .

,  25 ,  25 . 
 1.68 ,  85%, . .221-229° .

C20H20N4O5 (396.41)
1  ( 3)  8.00 (1 , , J=9.2 ), 7.40 (2 , ), 6.72 (1 , ), 6.53 (1 , ), 6.46 (1 , ), 6.01 (1 , ), 6.00

(1 , ), 5.463 (1 , ), 3.11 (1 , ), 2.89 (4 , ), 2.64 (3 , ), 0.95 (3 , , J=6.6 ).
 12

8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3]
 3.37  (10.0 ) 8- -5-(4- -3- )-9 -1,3- [4,5-h][2,3] , 1.66

(10.5 )  (IV)  100  80°  3 .
,  50 .

 20 ,  2.42
,  69%, . .188-191° .

C18H13N3O5 (337.29)
1  (CDCI3)  9.54 (1 , ), 8.02 (1 , , J=8.4 ), 7.79 (1 , ),7.65 (1 , , J=8.4  J=1.8 ), 6.82 (1 ,

), 6.61 (1 , ), 6.15 (1 , , J=0.7 ), 6.03 (1 , , J=1.1 ), 4.11 (1 , , J=12.8 ), 2.62 (1 , , J=12.1 ), 2.66
(3 , ).

 13
5-(3- -4- )-9 -1.3- -[4.5-h][2.3] -8-

 3.40  (20.0 ) )  25  1.60  (4 ) 
 25 .  10 ,  50

 3.51  (10.0 ) 8- -5-(3- -4- )-9 -1,3- -
[4.5-h][2.3] .  5 ,

.  2  6N
. , ,  10 .

 2.61 ,  71%, .185-186° .
C18H13N3O6 (367.32)

1  ((CD3)2SO)  13.4 (1 , . ), 8.08 (1 , , J=8.8 ), 7.74 (1 , ),7.63 (1 , , J=8.3  J=1.5 ),
7.05 (1 , ), 6.83 (1 , ), 6.17 (1 , ), 6.10 (1 , ), 4.08 (1 , , J=12.7 ), 2.75 (1 , , J=12.7 ), 2.57 (3 , ).

 14
 5-(3- -4- )-9 -1.3- -[4.5-h][2.3]- -8-

3.67  (10.0 ) 5-(3- -4- )-9 -1,3- [4,5-h][2,3] -8-
 75  1.95  (12 ) 1,1'-

.  5 
. , ,  50 . 

 3.21 ,  77%, . .132-136° .
C21H15N5O5 (417.38)

1  ((CD3)2SO)  8.53 (1 , ), 8.08 (1 , , J=9.2 ), 7.81 (1 , ), 7.80 (1 , ), 7.66 (1 , , J=8.3 ), 7.16
(1 , ), 7.10 (1 , ), 6.84 (1 , ), 6.18 (1 , ), 6.11 (1 , ), 4.17 (1 , , J=13.6 ), 2.83 (1 , , J=13.4 ), 2.58 (3 ,
).

 15
 5-(3- -4- )-9 -1,3- -[4.5-h][2.3]- -8-

4.17  (10.0 )  5-(3- -4- )-9 -1,3- [4,5-h][2,3] -8-
 85  15  15% 

.  6 . 
. , ,  20 . 



 3.11 ,  85%, . .266-268° .
C18H14N4O5 (366.34)

1  ((CD3)2SO)  8.08 (1 , , J=8.4 ), 7.82 (1 , . ), 7.73 (1 , . ), 7.61 (2 , ), 7.01 (1 , ),
6.80 (1 , ), 6.16 (1 , ). 6.09 (1 , ), 4.23 (1 , , J=12.5 ), 3.37 (3 , ), 2.64(1 , , J=12.5 ).

16
 (±)-7,8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3] -8-

1.76  (5.0 )  5-(3- -4- )-9 -1,3- -[4.5-h][2.3] -7-
 75  75 , 

 0.19  (5.0 )  ( Y)  0.55  (5.0 ) 
25 .  25 

.  100 . 
 50 , 

,  20 .  1.27 ,
 69%, . .246-249° .

C18H16N4O5 (368.35)
1  ((CD3)2SO)  7.98 (1 , , J=8.8 ), 7.72 (1 , , J=5.1 ), 7.49 (1 , . ), 7.41 (1 , , J=8.1 ),

7.21 (2 , . ), 6.82 (1 , ), 6.47 (1 , ), 6.03 (2 , ), 4.30 (1 , ), 3.35 (3 , ),
2.99 (2 , ).

 17
 (±)-7- -7,8- -8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3] -8-

3.68  (10.0 )  (±)-7,8- -5-(3- -4- )-9 -1,3- -[4.5-h][2.3] -
8-  30

 48 . , , , 
 20 .  3.32 ,  81%, . .157-

161° .
C20H18N4O6 (410.39)

1  ((CD3)2SO)  8.05 (1 , , J=8.1 ), 7.56 (2 , ), 7.27 (1 , . ), 6.97 (2 , . ), 6.87 (1 , ),
6.49 (1 , ), 6.07 (2 , ), 5.45 (1 , ), 3.18 (2 , ), 2.32 (3 , ), 2.22 (3 , ).

18
8- -5-(3- -4- )-9 -1,3- -[4.5-h][2.3]

 3.51  (10.0 ) 8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3] ,
0.83  (12 ) , 1.09  (13 )  100

 10 , . 
 150 , , 

 25 . ,  100 ,
 2.42  (3.34 , 24.0 ) 

 1.32  (0.93 , 12.0 )  10 . 
 4 ,  30  30

, . 
 55  20 . 

2.12 ,  61%, .211-214° .
C18H12N4O4 (348.32)

1  ((CD3)2SO)  8.07 (1 , , J=8.4 ), 7.75 (1 , , J=1.8 ), 7.60 (1 , , J=8.4  J=1.8 ), 7.28 (1 ,
), 6.88 (1 , ), 6.20 (1 , ), 6.15 (1 , ), 3.91 (1 , , J=13.9 ), 3.18 (1 , J=13.8 ), 2.56 (3 , ).

 19
5-(3- -4- )-8-( )-9 -1,3- -[4.5-h][2.3]

 3.51  (10.0 ) 8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3] ,
1.34  (12.0 ) , 1.01  (12 )  100

 6 . , 
 100 , , 

 25 . 
 75 , , , , 

10 .  3.34 ,  81%, .260-264° .
C19H16N6O5 (408.38)

1  ((CD3)2SO)  10.63 (1 , ), 8.06 (1 , , J=8.4 ), 7.42 (1 , , J=1.4 ), 7.64 (1 , , J=8.4
J=1.7 ), 7.49 (1 , ), 7.26 (1 , ), 6.85 (2 , . ), 6.77 (1 , ), 6.15(1 , ), 6.08 (1 , ), 4.55 (1 , ,
J=12..5 ), 2.63 (1 , , J=12.4 ), 2.57 (3 , ).

 20
7- -8- -5-(3- -4- )-7 -1.3- -[4.5-h][2.3]

 3.37  (10.0 ) 8- - 5-(3- -4- )-9 -1,3- -[4.5-h][2.3]
25  3 , 

.  100 ,  50
 50 . . 

 50 .  2.62
,  69%, .115-116° .

C20H17N3O5 (379.38)
1  (CDCI3)  7.98 (1 , , J=8.4 ), 7.52 (1 , , J=1.8 ), 7.46 (1 , , J=8.4  J=1.8 ), 6.76 (1 , ),

6.52 (1 , ), 6.08 (1 , . ), 6.03 (2 , . ), 2.63 (3 , ), 2.28 (3 , ), 2.26 (3 , ).



 21
7-(N- )-8- -5-(3- -4- )-7 -1,3- -[4.5-h][2.3]
3.37  (10.0 ) 8- -5-(3- -4- )-9 -1,3- -[4.5-h][2.3]

 75 ,  2.35  (1.89 , 15.0 ) 
 3 ,  80° . 

 30  33% . 
.  100 ,

 50 , . 
 75 .  2.44 , 

62%, . .246-248° .
C20H18N4O5 (394.39)

1  (CDCI3)  7.98 (1 , , J=8.1 ), 7.43 (2 , ), 6.69 (1 , ), 6.42 (1 , ), 6.15 (1 , ), 6.09 (1 , ), 6.01
(2 , ), 2.96 (3 , , J=4.4 ), 2.62 (3 , ), 2.21 (3 , ).

 22
7-(N- )-8- -5-(3- -4- )-7 -1.3- -[4.5-h][2.3]
3.37  (10.0 ) 8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3]

75 ,  2.35  (1.89 ) 
 80° . , 

 15  2 . 
.  100 ,  50 , 

.  45 . 
 2.98 ,  71%, .198-202° .

C22H20N4O5 (420.43)
1  (CDCI3)  7.99 (1 , , J=9.2 ), 7.42 (2 , ), 6.69 (1 , ), 6.41 (1 , ), 6.22 (1 , ), 6.15 (1 , ), 6.07

(2 , ), 2.77 (1 , ), 2.62 (3 , ), 2.21 (3 , ), 0.82 (2 , ), 0.62 (2 , ).
 23

(±)-8- -7.8- -8- -5-(3- -4- )-9 -1,3- -[4.5-h][2.3]
 100 , ,  10.12  (30.0 )

8- -5-(3- -4- )-9 -1,3- [4,5-h][2,3]  50 .
 15-20°  5  5.90  (90.6 )

. .  70°  24 , ,
 350  350 .  150

,  50 , . 
 100 , .  10.40

,  95%, .148-151° .
C19H16N4O4 (364.35)

 24
(±)-7- -8- -7.8- -8- -5-(3- -4- )-9 -1.3- -[4.5-h][2.3]

 60  15°  9.11  (25.0 ) (±)-8- -7,8- -8-
-5-(3- -4- )-9 -1,3- -[4.5-h][2.3] . , ,

 5 ,  5 
.  25°  6 , . 
 90 . , 

, .  150
. , . 

 6.84 ,  67%, .253-255° .
C21H18N4O5 (406.40)

1  (CDCI3)  8.01 (1 , , J=9.0 ), 7.59 (2 , ), 6.99 (1 , ), 6.52 (1 , ), 6.10 (1 , , J=1.3 ), 6.06 (1 ,
, J=1.3 ), 3.08 (2 , ), 2.64 (3 , ), 2.28 (3 , ), 1.84 (3 , ).

 25
(±)-8- -7,8- -8- -5-(3- -4- )-7- -9 -1.3- -[4.5-

h][2.3]
 55  15°  7.06  (19.4 ) (±)-8- -7,8- -8- -5-(3- -

4- )-9 -1,3- [4,5-h][2,3] .  25°  8 
.  200 . 

. , , . 
 100 . , 

.  6.30 ,  77%, . .191-193° .
C22H20N4O5 (420.41)

 26-39
,  1-25

 100  50 . 
 5.065 105  0.10  - 10% . 

, .

3.45  (25.0 ) , 3.92  (22.5 )  0.14  (0.25 ) N,N'- -
-4,4'-  100 , 

 5.0 , ,  100 .
,  2-3 . 



 50 .  50
, , 

. .

6.8  130  30 .  1.5
 - 10% ,  10  19.0  (383.0 ) 98%

.  36° . 
, 

 25° . 
100  200 . . 

 300 , . 
. .

 1.

 1

.
- , ., (%)

1 2 3 4 5
5-(4- -3- )-9 -7,8- -8- -1,3-

[4,5-h][2,3]-
C18H17N3O2

(307.36) 262-264 64

:
: 70.34 (%) 5.58 (%) 13.67(%)

: 69.99 (%) 5.38 (%) 13.25 (%)

26

1  ((CD3)2SO)  7.20 (1 , , J=1.4 ), 7.10 (1 , , J=8.2  J=2.0 ), 7.03 (1 , ), 6.69 (1 , ),
6.62 (1 , ), 6.11 (1 , , J=0.7 ), 6.05 (1 . ), 5.24 (2 , ), 3.34 (1 , , J=12.0 ), 2.69 (1 , ,
J=12.0 ), 2.07 (3 , ), 2.01 (3 , )
(±)-7- -5-(4- -3- )-7,8- -8-

-9 -1,3- [4,5-h][2,3]
C20H21N3O3

(351.41)  121-123 75

:
68.36 (%) 6.02 (%) 11.96 (%)

: 67.51 (%) 5.81 (%) 12.16 (%)

27

1  (CDCI3)  7.47 (1 , ), 7.31 (1 , , J=8.4 ), 6.76 (1 , ), 6.66 (1 , , J=8.4 ), 6.58 (1 , ),
5.99 (2 , ), 5.22 (1 , ), 4.08 (2 , . ), 2.66 (2 , ), 2.19 (3 , ), 2.01 (3 ),1.31 (3 , J=6.2 ).
(±)-5-(3- -4- )-7,8- -8- -7-

-9 -1,3- [4,5-h][2,3]-
C21H23N3O3

(365.44)  170-172 78

:
69.02 (%) 6.34 (%) 11.50 (%)

: 69.00 (%) 6.28 (%) 11.23 (%)

28

1  (CDCI3)  7.46 (1 , . ), 7.33 (1 , , J=8.2  J=1.8 ), 6.76 (1 , ), 6.66 (1 , ,
J=8.3 ), 6.57 (1 , ), 6.00 (1 , , J=1.3 ). 5.95 (1 . . J=1.3 ), 5.21 (1H, ), 4.05 (2 , . ), 2.65
(2 , ), 2.47 (1 , ), 2.19 (1 , ), 2.18 (3 , ), 1.30 (3 , , J=6.4 ), 1.03 (3 , J=7.5 ).
(±)-5-(4- -3- )-7-(N- -

)-7,8- -8- -9 -1.3- [4,5-
h][2,3]

C22H24N4O3
(392.46) 179-181 60

:
67.33 (%) 6.16 (%) 14.28 (%)

: 67.29 (%) 6.13 (%) 14.10 (%)

29

1  (CDCI3)  7.29 (1 , ), 7.23 (1 , , J=8.2  J= 1.6 ), 6.72 (1 , ), 5.66 (1 , , J=8.2 ),
6.57 (1 , ), 6.08 (1 , . ), 5.98 (1 , ), 5.95 (1 , , J= 0.8 ),3.95 (2 , ), 2.81 (1 , ,
J=14.1  J= 4.5 ), 2.64 (2 , ), 2.18 (3 , ), 1.15 (3 , , J=6.3 ), 0.71 (2 ), 0.51 (2 , ).
(±)-5-(4- -3- )-7,8- -8- -7-(N-

)-9 -1,3- [4,5-h][2,3]- C20H22N4O4
(382.42)  150-152 78

:
62.82 (%) 5.80 (%) 14.65 (%)

: 62.49 (%) 5.83 (%) 14.35 (%)

30

1  (CDCI3)  8.30 (1 , ),7.26 (1 , . ), 7.25 (1 , . J=8.2  J= 2.2 ), 6.75 (1 , ), 6.67
(1 , , J=8.4 ), 6.59 (1 , ). 6.01 (1 , , J= 1.5 ), 5.98 (1 , , J=1.5 ), 5.18 (1 , ), 3.77 (3 , ),
2.70 (2 , ), 2.20 (3 , ), 1.23 (3 , , J=6.2 ).
(±)-5-(4- -3- )-7,8- -8- -7-(N-

)-9 -1,3- -[4.5-h][2.3]- C20H22N4O3
(366.42)  177-180 72

:
65.56 (%) 6.05 (%) 15.29 (%)

31

: 64.91 (%) 6.03 (%) 14.98 (%)



1  (CDCI3)  7.34(1 , ), 7.25 (1 , , J=8.2  i J=2.4 ), 6.73 (1 , ), 6.66 (1 , . J=8.2 ), 6.58
(1 , ), 5.97(1 , , J=1.1 ), 5.95 (1 , , J=1.1 ), 5.87 (1 . ), 5.17 (1 , ), 3.98 (2 , . ), 2.84
(3 , , J=4.8 ), 2.81 (1 , , J=14.2  J=4.7 ), 2.64 (1 , , J=14.0  J=10.2 ), 2.18 (3 , ),
1.15 (3 , , J=6.3 ).
(±)-7- -5-(4- -3- )-7,8- -9 -
1,3- [4,5-h][2,3] -8- C20H20N4O4

(380.41)  177-180 72

:
63.15(%) 5.30 (%) 14.73 (%)

: 62.30 (%) 5.05 (%) 14.29 (%)

32

1  ((CD3)2SO)  7.30 (1 , , J=1.3 ), 7.18 (1 , , J=8.3  J=1.9 ), 7.07 (2 , . ), 6.98
(1 , ), 6.64 (1 , , J=8.4 ), 6.60 (1 , ), 6.10 (1 , , J=0.6 ), 6.06 (1 , ), 5.51 (2 , . ), 5.24
(1 , , J=12.3  J=5.0 ), 3.03 (1 , , J=13.7  J=5.0 ), 2.74 (1 , , J=13.0 ), 2.08 (3 , ),
2.00 (3 , ).
5-(4- -3- )-8- -9 -1,3- [4,5-
h][2,3]

C18H14N4O2
(318.34)  252-255 54

:
67.92 (%) 4.43 (%) 17.60 (%)

: 67.66 (%) 4.30 (%) 17.02 (%)

33

B 1  ((CD3)2SO)  7.27 (1 , , J=1.4 ),7.19 (1 , ), 7.15 (1 , , J=8.0  J=1.8 ), 6.82 (1 , ),
6.65 (1 , , J=8.4 ), 6.18 (1 , , J=0.7 ), 6.12 (1 , , J=0.7 ), 5.58 (2 , . ), 3.75 (1 , ,
J=13.6 ), 3.10 (1 , , J=13.6 ), 2.08 (3 , ).
5-(4- -3- )-8-( )-9 -
1,3- [4,5-h][2,3]

C19H18N6O3
(378.39)  287-291 68

:
60.31 (%) 4.79 (%) 22.21 (%)

: 59.82 (%) 4.67 (%) 21.45 (%)

34

A 1  (CDCI3)  10.54 (1 , ), 7.45 (1 , ), 7.20 (2 , ), 6.82 (2 , . ), 6.72 (1 , ), 6.64 (1 , ,
J=8.7 ), 6.13 (1 , ), 6.03 (1 , ), 5.38 (2 , . ), 4.42 (1 , , J=12.5 ), 2.56 (1 , , J=12.5 ),
2.09 (3 , ).
7- -5-(4- -3- )-8- -7 -1,3-

[4,5-h][2,3]-
C20H19N3O3

(349.39)  222-223 63

:
68.75 (%) 5.48 (%) 12.03 (%)

: 68.43 (%) 5.42 (%) 11.80 (%)

35

B 1  (CDCI3)  7.28 (1 , , J=1.5 ),7.13 (1 , , J=8.2  J=2.0 ), 6.73 1(1 , ), 6.72 (1 , ),
6.63 (1 ,  J=8.2 ), 6.32 (1 , , J=1.2 ), 6.03 (1 , , J=1.1 ), 5.96 (1 , , J=1.2 ), 3.90 (2 , .
), 2.27 (3 , , J=1.2 ), 2.23 (3 , ), 12.17 (3 , ).

5-(4- -3- )-7-(N- )-8- -
-1,3- io [4,5-h][2,3]

C20H20N4O3
(364.41)

mpem-
 208-

209
69

:
65.92 (%) 5.53 (%) 15.37 (%)

: 65.07 (%) 5.48 (%) 14.81 (%)

36

B
1  (CDCI3)  7.20 (1 , , J=1.1 ). 7.10 (1 , , J=8.2  J=1.9 ), 6.66 (1H, ), 6.64 (1 , ),

6.63 (1 , , J=8.2 ), 6.13 (1 , ), 6.03 (1 , ., J=4.8 ), 6.00 (1 , . ), 5.94 (1 , . ), 3.90 (2 ,
. ), 2.93 (3 , , J=4.9 ), 2.21 (3 , ), 2.16 (3 , ).

5-(4- -3- )-7-(N- )-
8- -7 -1,3- [4,5-h][2,3]

C22H22N4O3
(390.45)  208-209 65

:
67.68 (%) 5.68 (%) 14.35 (%)

: 67.39 (%) 5.69 (%) 13.97 (%)

37

B 1  (CDCI3)  7.15 (1 , ), 7.08 (1 , , J=8.4  J=2.2 ), 6.67 (1 , ), 6.66 (1 , , J=8.4 ),
6.64 (1 , ), 6.22 (1 , ), 6.13 (1 , ), 6.01 (1 , . ), 5.95 (1 , . ), 3.85 (2 , . ), 2.72 (1 ,

), 2.22 (3 , , J=1.1 ), 2.17 (3 , ), 0.76 (2 , ), 0.60 (2 , ).
(±)-7- -5-(4- -3- )-8- -7,8-

-8- -9 -1,3- [4,5-h][2,3]-
C21H20N4O3

(376.42)  156-158 62

:
67.01 (%) 5.36 (%) 14.88 (%)

: 64.39 (%) 5.55 (%) 14.42 (%)

38

C 1  (CDCI3)  7.39 (1 , , J=1.4 ), 7.30 (1 , , J=2.0  8.3 ), 6.96 (1 , ), 6.66 (1 , ,
J=8.3 ), 6.64 (1 , ), 6.07 (1 , , J=1.3 ), 6.01 (1 , , J=1.3 ), 4.06 (2 , . ), 3.03 (1 , ,
J=14.0 ), 2.93 (1 , , J=14.0 ), 2.18 (3 , ), 2.17 (3 , ), 1.81 (3 , ).

 (±)-5-(4- -3- )-8- -7,8-
-8- -7- -9 -1,3- [4,5-h][2,3]- C22H22N4O3

(408.46) 162-163 69

:

39

C

64.69 (%) 5.92 (%) 13.72 (%)



: 62.63 (%) 5.62 (%) 13.26 (%)
1  (CDCIa)  7.39 (1 , ), 7.31 (1 , , J=8.2 ), 6.97 (1 , ), 6.67 (1 , , J=8.3 ), 6.63 (1 , ),

6.07 (1 , ), 6.01 (1 , ), 4.06 (2 , . ), 3.03 (1 , , J=13.9 ), 2.92 (1 , , J=13.6 ), 2.60 (1 , ),
2.56 (1 . ), 2.19 (3 , ), 1.81 (3 , ), 1.10 (3 , , J=7.4 ).


