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

 Gewald et.al. J. Pract. Chem., vol. 35 (1967), pp. 97-104,  (188 , 8,20 )
 (9 )  0°

.  (345 , 8,20 ) 
 (0,98 , 8,2 ), .  2- -3’-

 (2,00 , 8,2 ) 
.  (150 ). 

, , 
 2,17  (52%- ) -

 186-187° .
1  ( -d6)  10,95 (1 , s), 8,44 (1H, t, J=1,9 ), 8,54,-8,22 (2 , bs), 8,34 (1 , ddd, J=8,2, 1,9,

0,9 ), 8,12 (1 , ddd, J=8,2, 1,2, 0,9 ), 7,78 (1 , t, J=8,2 ), 7,62 (2H, d, J=7,8 ), 7,36 (2H, t, J=7,8 ), 7,09
(1 , t, J=7,8 ).

ESIMS(MH+):341.
 C16H12N4O3S x EtOH: , 55,94; , 4,70; , 14,50; S, 8,30. : ,55,96; 

4,73; , 14,40; S, 8,29.
 A(2): (4- -2- -5- )-(4- )-

, (1). 
 2- -4’-  55%-  (3,06 ) -

 162-164° . 1 -d6)  10,91 (1 , s), 8,38 (2 , bs), 8,30
(2 , d, J=8,7 ), 7,90 (2 , d, J=8,7 ), 7,59 (2 , d, J=7,5 ), 7,36 (2 , t, J=7,5 ), 7,10 (1 , d, J=7,5 ).

FABMS(MH+):341.
 C16H12N4O3S: , 56,46; , 3,55; , 16,46; S, 9,42. : , 56,54;  3,54;

, 16,52; S, 9,42.
(3): [(4- -2-( -3- )- -5- ]- .

, (1). -3-
 75%-  (4,1 ) 

 227-229° .
1 -d6)  10,95 (1 , s), 8,82(1H, d, J=2,5 ), 8,28 (1 , dd, J=4,7, 1,2 ), 8,23 (2H, bs), 8,12 (1 ,

ddd, J=8,4, 2,8, 1,6 ), 7,68 (1H, d, J=6,9 ), 7,66 (1 , d, J=7,8 ), 7,54-7,44 (3H, m), 7,39 (1 , dd, J=8,4,
4,7 ).

HRFABMS:  C15H13N4OS (MH+): 297,0810; : 297,0815.
 C15H12N4OS: , 59,63; , 5,30; N, 16,36; S, 9,36. : , 59,62;  5,32; ,

16,43; S, 9,41.
(4): (4- -2- -5- )- -2- .

, (1). 
2-(2-  ( . Menasse et al., Helv. Chim. Acta, vol. 38 (1955), pp 1289-1291; Imuta et. al., J.
Org. Chem., vol. 45 (1980), pp. 3352-3355)  95%-  71%-
(510 )  181,5-183,0° .

1  ( -d6)  10,75 (1 , s), 8,92 (1 , bs), 8,66 (1 , ddd, J=5,1, 1,8, 1,2 ), 8,22 (1 , bs), 8,13 (1 ,
dt, J=7,5, 1,2 ),), 8,01 (1H, dt, J=7,5, 1,8 ), 7,69 (2H, dd, J=7,5, 1,2 ), 7,54 (1H, ddd, J=7,5, 5,1, 1,2 ),
7,36(2H, t, J=7,5 ), 7,07 (1 , dt, J=7,5, 1,2 ).



HRFABMS:  C15H13N4OS (MH+): 297,0810; : 297,0818.
 C15H12N4OS 2 : , 57,31; , 4,49; , 17,82; S, 10,20. : , 57,31; 

4,46; , 17,80; S, 10,14.
(5): -4[4- -5-(2- )- -2- ]-

, (1). 4-
 2- -2’-  59%-

 (1,2 )  262-265° .
1 -d6)  11,08 (1 , s), 8,12 (211, bs), 8,08 (1 , d, J=8,7 ), 7,93 (2H,d, J=8,7 ), 7,82 (2H, dt,

J=7,2, 1,2 ), 7,77-7,66 (3H, m), 7,73 (1H, d, J=8,7 ), 4,28 (2H, q, J=7,2 ), 1,30 (3H, t, J=7,2 ).
ESIMS(MH+):413.

 C19H18N4O3S: , 55,33; , 3,91, , 13,58; S, 7,77. : , 55,22;  3,86;
, 13,48; S, 7,67.

(6): [(4- -2-(2- -1 -6- )- -5- ]-(2- )- .

, (1). 6- -2-
-1  ( . Galley et. .,  DE 2259220 (1973); .  478781 (1973))  2-

-2'-  62%-  (1,2 ) 
 190,0-192,5° .

1 -d6)  12,20 (1 , bs), 10,76 (1 , s), 8,10-8,76 (3 , m), 7,76 (1 , t, J=7,0 ), 7,70-7,58 (3 ,
m), 7,40 (1H, d, J=8,4 ), 7,13(1 , dd, J=8,4, 1,6 ), 2,44 (3H,s).

FABMS: (MH+): 395.
 C18H14N6O3S x 2 : , 52,42; , 3,91; N, 20,38; S, 7,77. : , 52,29; 

3,89; , 20,31; S, 7,86.
(7): [(4- -2-(4- )- -5- ]-(2- )- .

, (1). 4-
 2- -2’-  88%-  (7,9 ) 

 182-184° .
1  ( -d6)  10,89 (1 , s), 8,20 (1 , s), 8,50 (1 , d, J=8,7 ), 7,80 (1 , dd, J=8,7, 6,2 ), 7,72-7,62

(4H, m), 7,41 (2H, d, J=8,7 ).
FABMS: (MH+):467.

 C16H11N4O3SI: , 41,21; , 2,38; N, 12,02; S, 6,88; , 27,22. : , 41,34;
 2,46, , 12,07; S, 7,02,1, 27,35.

(8): [4- -2-(4- )- -5- ]- .

, (1). 4-
 60%-  (2,5 ) 

 280-281,5° .
1  ( -d6)  11,38 (1 , s), 8,30-8,18 (2 , bs), 8,23 (2 , d, J=9,3 ), 7,87 (1 , d, J=9,3 ), 7,69

(2 , dd, J=7,8, 1,6 ), 7,56-7,44 (3 , m).
FABMS: (MH+): 341.

 C16H12N4S: , 56,46; , 3,55; , 16,46; S, 9,42. : , 56,40;  3,49, ,
16,40; S, 9,41.

 A(9): [(4- -2-(1 -6- )- -5- ]-(2- )- .

, (1). 6-1 -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl Transl.), vol. 24 (1990), pp. 818-822)  2- -2’- -

 83%-  (1,5 ) 
 249-255° .

1 -d6)  12,50 (1 , bs), 10,84 (1H, s), 8,20 (1H, s), 8,60 (2H, bs), 8,03 (1H, d, J=8,1 ), 7,88-
7,78 (1H, m), 7,76 (1H, d, J=7,5 ), 7,66 (1 , t, J=7,5 ), 7,65 (1H, s), 7,55(1H, d, J=8,7 ), 7,21 (1 , d,
J=8,7 ).



FABMS: (MH+): 381.
 C17H12N6O3S: , 53,68; , 3,18; , 22,09; S, 8,43. : , 53,69;  3,14,

, 21,99; S, 8,39.
(10): [(4- -2-(4- )- -5- ]-(2- )- .

, (1). 4-
 2- -2’-

43%-  (562 )  185-188° .
1  ( -d6)  10,65 (1 , s), 8,25 (2H, bs), 8,20 (1H, d, J=7,5 ), 7,77 (1H, t, J=7,5 ), 7,66 (1 , t,

J=7,5 ), 7,62 (1H, d, J=7,5 ), 7,41 (2H, d, J=8,7 ), 6,92 (2H, d, J=8,7 ), 3,72 (3H,s).
FABMS: (M+Na+):393.

 C17H14N4O4S: , 55,13; , 3,81; , 15,13; S, 8,66. : , 55,08;  3,83,
, 15,11; S, 8,56.

(11): [(4- -2-( -3- )- -5- ]-(2- )- .

, (1). -3-
 2- -2’-  5%- 2 2

42%-  (750 )  143,5-146,0° .
1  ( -d6)  10,95 (1 , bs), 8,62 (1 , s), 8,19 (1 , dd, J=4,7, 1,3 ), 8,08-7,86 (4 , m), 7,76 (1 ,

td, J=8,3, 0,9 ), 7,66 (1H, dd, J=8,4, 1,3 ), 7,62 (1 , d, J=7,5 ), 7,31 (1H, dd, J=8,4, 4,7 ).
FABMS: (MH+): 342.

 C15H11N5O3S   0,5H2O  0,4 tO : , 51,46; , 3,94; , 18,99; S, 8,69.
: , 51,86;  3,88, , 19,24; S, 8,88.

(12):  4- -2-(1 -6- )- -5- .

, (1). 6- -1 -
 ( , Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822) 

 63%-  266-267° .
1  ( -d6)  12,37 (1 , bs), 10,52 (1 , s), 8,15 (2 , s), 7,92 (1 , s), 7,52 (1 , d, J=8,7 ), 7,23 (1 ,

dd, J=8,7, 1,9 ), 6,89 (2 , bs), 3,62 (3 , s).
FABMS: ( +): 250.

 C11H11N3O2S x 0,15 tO : , 49,87; , 4,05; , 23,64; S, 10,82. : ,
49,94;  3,94, , 23,41; S, 10,79.

 (13): [(4- -2-( )- -5- 1-(2,4- )- .

, (1). 
2- -2’,4'- 3,   24%-  (78 )

 215-216° .
1  ( -d6)  10,51 (1 , s), 7,88 (2 , bs), 7,41 (2 , d, J=8,4 ), 7,16 (2 , d, J=8,4 ), 7,12 (2 , d,

J=8,4 ), 6,58(1 , d, J=2,2 ), 6,52 (1 , dd, J=8,4, 2,2 ), 3,78 (3 , s), 3,74 (3 , s), 2,24 (3 , s).
 ( r): 3279, 2959, 1606, 1515, 1432, 1306, 1284, 1209, 1157, 1124, 1032 -1.

 C19H19N3O3S: , 61,77; , 5,18; , 11,37; S, 8,68. : C,61,69;  5,16,
, 11,33; S, 8,79.

(14): [(4- -2-( )- -5- ]-(2,4- )- .

, (1). 
2- -2’,4’- 3,  33%-  (65 ) 

 220-221° .
1  ( -d6)  10,58 (1 , s), 7,99 (2 , bs), 7,39 (2 , d, J=8,1 ), 7,17 (2 , d, J=7,8 ), 7,13 (2 , d,

J=8,1 ), 7,04 (1 , s), 7,00 (1 , d, J=7,8 ), 2,73 (3 , s), 2,24 (3 , s), 2,22 (3 , s).
 ( r): 3266, 2921, 1612, 1598, 1546, 1431 -1.

 C19H19N3OS: , 67,63; , 5,68; N, 12,45; S, 9,50. : ,67,70;  5,73, ,
12,47; S, 9,62.

:[4- -2-( -5- ]-



 S-(4- )-N’- -N’’- -
 Gewald et.al. J. Pract. Chem., vol. 35 (1967), pp. 97-104. 

 (6,7  0,29 )  (0,5 ) 
.  (43 , 0,29 )  (12 ,

0,29 ).  4-  (92 , 0,29 ) 
. 

(10 ). , 
, 3  63

(51%- )  S-(4- )-N’- -N’’-
.

1  ( -d6)  8,10-8,04 (2 , m), 7,72 (1H, ddd, J=7,5, 1,8, 1,8 ), 7,67-7,54 (4H, m), 7,20 (2H, d,
J=8,7 ), 7,03(4H, dd, J=11,2, 8,7 ), 4,10 (1H, d, J=12,1 ), 3,77 (1H, d, J=12,1 ), 2,19(3 , s).

.  S-(4-
)-N’- -N’’-  (0,29 )  (101 ,

0,73 )  (1 )  2 , 
, 

, I3
 54%-  (67 )  245-247° .

1  ( -d6)  10,71 (1 , s), 8,34-8,11 (4 , m), 7,80-7,72 (3 , m), 7,66-7,57 (2 , m), 7,46 (2 , d,
J=8,1 ), 7,38 (2 , d, J=8,4 ), 7,16 (2 , d, J=8,4 ), 2,26 (3 , s).

 ( r): 3451, 3332, 3026, 1732, 1597, 1522, 1444, 1264, 1206, 1164, 1062, 708 -1.
HRFABMS:  C24H19N3O3SCs (M+Cs+): 562,0201. : 562,0184.

24 19N3 3S: , 67,12; , 4,46; N, 9,78; S, 7,47. : ,66,90;  4,43; ,
9,70; S, 7,50.

(1):  4-[4- -5-(4- )- -2- ]- .

 4-  (82 , 0,5 )  (23 , 0,55 ) 
 (5 )  (61 , 0,55 )  (5 ).  30

 2- -4’-  (115 , 0,5 ).
 2  (50 ).

, 
 172  (90%- ) .

1  ( -d6)  8,00 (2 , d, J=8,2 ), 7,84 (2 , d, J=8,2 ), 7,72 (2 , d, J=8,2 ), 7,10 (2 , d,
J=8,2 ), 3,90 (6 , s).

FABMS: (MH+): 384.
 C19H17N3O4S x 0,5 2 : , 57,36; , 4,71; , 10,56; S, 8,06. : , 56,97;

 4,74, , 10,51; S, 8,07.
(2) [4- -2-(4- )- -5- ]-(4- )- .

, (1). 4-
 2- -4’-  85%-

 222-224° .
1  ( -d6)  7,70 (2 , d, J=8,2 ), 7,58-7,34 (7 , m), 7,06 (4 , dd, J=7,5, 1,2 ), 5,18 (2 , s), 3,94

(3 , s).
FABMS: (MH+): 432.

 C24H21N3O4S: , 66,80; , 4,91; , 9,74; S, 7,43.
: , 66,86;  4,91, , 9,76; S, 7,53.
(3) [4- -2-(4- )- -5- ]-4- )- .



, (1),  4-
 2- -4’- ,  85%-

 178-180° .
1  ( -d6)  7,70 (2 , d, J=8,2 ), 7,34 (2 , d, J=8,2 ), 7,00 (2 , d, J=8,6 ), 6,80 (2 , d,

J=8,6 ), 3,94 (3 , s), 2,94 (6 , s).
 C19H20N4O2S: , 61,94; , 5,47; , 15,21; S, 8,70. : , 62,22;  5,48,

, 15,03; S, 8,58.
(4) [4- -2-(4- )- -5- ]-(2- )- .

, (1),  4-
 2- -2’- ,  90%-

 >195°  ( .).
1  ( -d6)  8,06 (2 , bs), 7,76(2H, m), 7,27 (2H,bs), 6,74(2H, d, J=9,0 ), 3,38 (6H,s).
FABMS: (MH+): 384.

 C18H17N5O3S  0,5CH3CN: , 56,49; , 4,62; , 19,07; S, 7,94. : ,
56,71;  4,64, , 19,09; S, 7,88.

(5) (4- -2- -5- )-(2- )- .

, (1), 
 2- -2’- ,  90%-

 75,0-81,5°  ( .).
1  ( -d6)  8,67 (1 , bs), 8,00 (1 , d, J=8,1 ), 7,80 (2 , bs), 7,75 (1 , t, J=7,5 ), 7,65(1 , t,

J=7,5 ), 7,58 (1H, d, J=6,5 ), 7,04-7,32 (5H, m), 3,50 (2H, bs), 2,82 (2H, t, J=7,2 ).
FABMS: (MH+): 369.

 C18H16N4O3S x 0,1 2  x  0,1C6 14: , 58,97; , 4,68; , 14,79; S, 8,46.
: , 58,97; N 4,78, , 14,54; S, 8,37.

(6) -2(S)-[4- -5-(4- )- -2- ]- .

, (1), -2(S)-
 2- -4’- ,  89%-

.
1  ( -d6)  8,28 (2 , d, J=8,2 ), 7,86 (2 , J=8,2 ), 3,94 (3 , s), 4,32 (1 , bs), 2,12 (1 , m),

1,88 (1 , m), 0,96 (3H, t, J=6,4 ).
FABMS: (MH+): 365.

 C(7) [4- -2-((4- )- -5- ]-(3- -2- )-
.

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

,  92%-  (210 )  123-126° .
1  ( -d6)  10,50 (1 , s), 8,20 (2H, bs), 7,96 (1 , ddd, J=5,0, 5,0, 1,9 ), 7,82 (1 , ddd, J=4,1, 4,1,

1,7 ), 7,44 (2H, ddd, J=9,0, 4,5, 4,5 ), 7,26 (2H, d, J=8,5 ), 6,69 (2H, d, J=9,0 ), 2,84 (6H, s).
FABMS: (MH+): 409.

 C21H20N4OS2 x 0,5 2  x 0,5 : , 59,56; , 5,35; , 12,92; S, 14,79.
: , 59,87;  5,39 , 12,86; S, 14,69.

(8) [4- -2-(1 -6- )- -5- ]-(3- -2- )- .

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl Transl), vol. 24 (1990), pp. 818-822)  2-(2- )-

3-  53%-  (160 )  235-
240° .

1  ( -d6)  12,50 (1 , s), 8,28 (2H, bs), 8,19 (1 , s), 8,20-7,93 (1H, m), 7,93-8,00 (2H, m),
7,56(1H, d, J=8,7 ), 7,50-7,40 (2H, m), 7,25 (1H, d, J=8,7 ), 2,49 (3H, s).

FABMS: (MH+): 406



 C20H15N5OS2 x 0,5 2 : , 57,95; , 3,89; , 16,90; S, 15,47. : ,
57,98;  3,88, , 17,06; S, 15,55.

(9) [4- -2-(5-[ -3- -2- )- -5- ]-(4- )-
.

, (1). 4-
 2-(2- )-5- -3-  54%-

 265-268°  .
1 MP ( -d6)  10,60 (1 , s), 8,04 (2H, bs), 8,00 (1 , d, J=8,7 ), 7,88(1 , d, J=1,8 ), 7,46(1 , dd,

J=8,7, 1,8 ), 7,34-7,20 (2 , m), 6,68 (2 , d, J=9,0 ), 2,85 (6 , s), 2,43 (3 , s).
FABMS: (MH+): 443/445.

 C21H19N4OS2CI: , 56,94; , 4,32; N, 12,65; S, 14,48, , 8,00. : ,
56,82;  4,39, , 12,42; S, 14,42, , 8,17.

 (10) [4- -2-(1 -6- )- -5- ]-5- -3- -2- )-
.

, (1). 6- -1 -
 ( . Boev et al., Phdrm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2-(2-

)-5- -3-  59%-
 275-280°  .

1  ( -d6)  12,44 (1 , s), 10,86 (2H, bs), 8,30 (2H, bs), 8,18 (1H, s), 8,02 (1 , d, J=8,4 ), 7,90
(1H, d, J=2,0 ), 7,86 (1 , bs),7,55 (1 , d, J=8,4 ), 7,45 (1 , dd, J=8,7, 2,0 ), 7,25 (1 , d, J=8,7 ), 2,46 (3 ,
s).

FABMS: (MH+): 440/442.
 C20H14N5OS2Cl x 1,0 2 : , 52,45; , 3,52; , 15,29; S, 14,00, , 7,74.

: , 52,61;  3,60, , 15,15; S, 14,12, , 7,81.
(11) [4- -2-( [1,3] -5- )- -5- ]-(2- )- .

, (1). 3,4-
 2- -2’-  73%-

 200,0-202,5° .
16)  10,69 (1 , s), 8,04 (2H, bs), 8,03 (1 , d, J=7,8 ), 7,78 (1 , dd, J=7,8, 6,5 ), 7,67

(1 , dd, J=7,2, 6,5 ), 7,63 (1 , d, J=7,2 ), 7,28 (1 , s), 6,89 (1H, d, J=8,9 ), 6,85 (1H, d, J=8,9 ), 6,00 (2H,
s).

FABMS: (MH+): 385.
 C17H12N4O5S: , 53,12; , 3,15; , 14,58; S, 8,34. : , 53,02;  3,20;

, 14,39; S, 8,27.
(12): [4- -2-(4- -5- ]-(2- )- .

 2- -2’- , 

 King et al. J.Org. Chem, vol. 29 (1964), pp. 3459-3461,  2’-
 (3,54 , 14,4 ) ) (6,34 , 28,8 ) 

 90 . , 
. ,  4,60

(98%- ) 2- -2'- , 
 Lutz et al., J. Org. Chem., vol. 12 (1947), p. 617.

, (1). 4-
 2- -2’-  71%-
 187-190° .



1  ( -d6)  10,59 (1 , s), 8,03 (2H, bs), 7,85 (1 , d, J=7,5 ), 7,32-7,48 (3H, m), 7,29 (1 , dd,
J=7,5, 1,6 ), 7,12 (1H, td, J=7,5, 1,6 ), 6,90 (2H, d, J=9,0 ), 3,51 (3H, s).

FABMS: (MH+): 452.
 C17H14N3O2SI x 0,05C6H6 x 0,3 tO : , 45,78; , 3,36; , 9,05; S, 6,90, , 27,33.

: , 46,06;  3,54, , 9,09; S, 7,04, I, 27,62.
(13): [4- -2-(4- )- -5- ]-(2- )- .

, (1). 4-
 2- -2'-  45%-

 266,0-268,2° .
1  ( -d6)  10,80 (1 , s), 8,23 (2 , d, J=9,4 ), 8,15 (2H, bs), 8,08 (1 , d, J=8,1 ), 7,84 (2H, d,

J=9,4 ), 7,83 (1H, t, J=7,5 ), 7,75-7,66 (2H, m).
FABMS: (MH+): 386.

 C16H11N5O5S: , 49,87; , 2,88; , 18,17; S, 8,32. : , 49,83;  2,90,
, 18,10; S, 8, 27.

(14): (4- -2- -5- )-(2- )- .

, (1).
 2- -2'-  45%-

 116-118° .
1  ( -d6)  8,62 (1 , bs), 8,00 (1 , d, J=8,1 ), 7,97 (2H, bs), 7,75 (1H, dd, J=8,1, 7,5 ), 7,64(1H,

dd, J=8,1, 7,5 ), 7,59 (1 , d, J=7,5 ), 3,62 (1H, bs), 1,94-1,78 (2H, m), 1,73-1,60 (2H, m), 1,58-1,46 (1 , m),
1,32-1,02 (5H,m).

FABMS: (MH+): 347.
 C16H18N4O3S x 0,7H2O: , 53,53; , 5,45; , 15,61; S, 8,93. : , 53,79;

 5,24, , 15,44; S, 8, 93.
(15): [4- -2-(4- )- -5- )-(2- )- .

, (1). 
 2- -2  58%-

 202,5-205,0° .
1  ( -d6)  10,74 (1 , s), 8,05 (2H, bs), 8,03 (1 , d, J=7,5 ), 7,78 (1 , dt, J=7,5, 1,3 ), 7,71-

7,60 (2 , m), 7,41 (2 , d, J=8,3 ), 7,20 (2 , d, J=8,3 ), 2,83 (1 , , J=6,9 ), 1,16 (6 , d, J=6,9 ).
FABMS: (MH+): 383.

 C19H18N4O3S: , 59,67; , 4,74; , 14,65; S, 8,38. : , 59,62; H, 4,77;
, 14,56; S, 8, 43.

 (C16): {4- -2-[2-(4- )- ]- -5- }-(2- )- .

, (1). 4-
 2- -2’-  61%-
 117-120° .

1  ( -d6)  8,74 (1 , bs), 8,00 (1 , d, J=8,1 ), 7,95 (1H, bs), 7,75 (1 , td, J=7,5, 1,2 ), 7,64 (2H,
td, J=8,1, 1,6 ), 7,57 (1 , dd, J=7,5, 1,2 ), 7,33 (2H, d, J=8,4 ), 7,23 (2H, d, J=8,4 ), 3,60-3,35 (2H, m), 2,81
(2 , t, J=6,8 ).

FABMS: (MH+): 403.
 C18H15N4O3SCl x 0,5EtOH: , 53,58; , 4,26; , 13,16; S,7,53, , 8,32.

: , 53,63;  4,33, , 13,22; S, 7,47, , 8,45.
(17) [4- -2-(4- -5- ]-(2- )- .

, (1). 4-
 2- -2’-  63%-

 202,5-205,0° .
1  ( -d6)  10,45 (1 , s), 8,01 (1H, d5 J=8,1 ), 7,97 (2 , bs), 7,75 (1 , dd, J=8,1, 7,8 ), 7,64

(1 , dd, J=8,1, 7,8 ), 7,59 (1 , d, J=7,8 ), 7,18 (2H, d, J=9,0 ), 6,61 (2H, d, J=9,0 ), 3,28 (4H, q, J=7,2 ),



1,05 (6 , t, J=7,2 ).
FABMS: (MH+): 412.

 C20H21N5O3S: , 58,38; , 5,14; , 17,02; S, 7,79. : , 58,28;  5,20;
, 16,77; S, 7,94.

(18) [4- -2-(4- )- -5- ]-(4- )- .

, (1). 4-
 2- -4'-  63%-

 220-221° .
1  ( -d6)  10,51 (1 , s), 8,42 (2H, bs), 8,26 (2 , d, J=12,0 ), 7,84 (2H, d, J=12,0 ), 7,22 (2H, d,

J=9,0 ), 6,63 (2H, d, J=9,0 ), 3,26 (4H, q, J=6,8 ), 1,05 (6H, t, J=6,8 ).
FABMS: (MH+): 412.

 C20H21N5O3S: , 58,38; , 5,14; N, 17,02; S, 7,79. : , 58,23;  5,16;
, 16,94; S, 7,86.

(19) [4- -2-(1 -6- )- -5- ]-(3- -2- )- .

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822),  2-(2-

)-3-  ( 5,189,049,  (II) 
 King, et al., J, Org. Chem., vol. 29 (1964) pp. 3459-3461, (19)), 

63%-  285-287° .
1  ( -d6)  12,60 (1 , bs), 10,78 (1H, s), 8,23 (1 , s), 8,17 (2H, bs), 7,93 (1 , s), 7,56 (1 , d,

J=8,7 ), 7,55 (1 , d, J=5,0 ), 7,27 (2H, dd, J=8,7, 1,9 ), 6,60 (1 , d, J=5,0 ), 2,36 (3H, s).
FABMS: (MH+): 356.

 C16H13N5OS2  0,6 2 : , 52,47; , 3,91; , 19,12; S, 17,51. : ,
52,50; , 3,90, , 19,10; S, 17,71.

(20) [4- -2-(1 -6- )- -5- ]-(2,4- )- .

, (1). 6- -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822),  2- -2’4'-

 77%-  290-292° .
1  ( -d6)  12,43 (1 , bs), 10,65 (1H, s), 8,18 (1 , s), 8,00 (2H, bs), 7,80 (1H, s), 7,54 (1H, d,

J=8,7 ), 7,20 (1H, d, J=8,7 ), 7,16 (1H, d, J=7,5Hz), 7,03 (1H, s), 6,99 (1H, d, J=7,5 ), 2,26 (3H, s), 2,22 (3H,
s).

FABMS: (MH+): 364.
 C19H17N5OS: , 62,79; , 4,71; , 19,27; S,8,82.

: , 62,50;  4,78, , 19,22; S, 8,72.
(21) [4- -2-( -3- )- -5- ]-(2,4- )- .

, (1). 3-
 2- -2’,4’-  63%-

200-202° .
1  ( -d6)  10,82 (1 , s), 8,76 (1 , d, J=2,5 ), 8,25(1 , d, J=4,1 ), 8,06 (1 , d, J=8,4 ), 8,04

(2H, bs), 7,36 (1 , dd, J=8,4, 4,1 ), 7,21(1 , d, J=7,5 ), 7,06 (1 , s), 7,02 (1H, d, J=7,5 ), 2,28 (3H, s), 2,23
(3H, s).

FABMS: (MH+): 325.
 C17H16N4OS: , 62,94; , 4,97; , 17,27; S, 9,88. : , 62,86;  5,03, ,

17,17; S, 9,95.
(22) 3-[4- -5-(2- )- -2- ]- .

, (1). 3-
 2- -2’-  94%-

 235-236° .
1  ( -d6)  8,26 (1H, bs), 8,06 (1 , d, J=8,0 ), 7,8 (1 , t, J=7,0 ), 7,74-7,64 (3 , m), 7,58-7,48



(3 , m).
 ( r): 3460, 3307, 3271, 3083, 2214, 1625, 1601, 1525 -1.

 C17H11N5O3S: , 55,80; , 3,03; N, 19,17; S, 8,78. : , 55,70;  3,05,
, 19,01; S, 8,73.

(23) [4- -2-(3- -5- ]-(2- )- .

, (1). 3-
 2- -2’-  90%-
 170-172° .

1  ( -d6)  8,02-7,92 (2 , m), 7,4 (1 , t, J=7,0 ), 7,68-7,56 (2 , m), 3,38-3,22 (7 , m), 1,78-1,66
(2 , m).

14H16N4O4S: , 49,99; , 4,79; , 16,66; S, 9,53. : , 50,04;  4,81,
, 16,69; S, 9,61.

(24) 1-{4-[4- -5-(2- )- -2- ]- }- .

, (1). 4-
 2- -2’-  87%-
 264-265° .

1  ( -d6)  8,06 (1 , d, J=8,0 ), 7,92 (2 , d, J=9,0 ), 7,84-7,78 (1H, m), 7,73-7,64 (4H, m), 2,42
(3H, s).

 ( r): 3389, 3248,1690, 1655,1537,1472, 1420, 1273 -1.
 C18H14N4O4S: , 56,54; , 3,69; , 14,65; S, 8,39. : , 56,39;  3,73,

, 14,44; S, 8,31.
(25) (4- -2-[4-(2- -5- -2- )- ]- -5-

}-(2- )- .

, (1). 2-[4-(2- -5-
-2- )-  2- -2’-  52%-

 150-152° .
1  ( -d6)  8,65 (1 , bs), 8,38 (1 , bs), 8,06 (2H, d, J=8,0 ), 7,80 (1 , t, J=7,0 ), 7,74-7,64 (4 ,

m), 7,54 (2H, d, J=8,0 ).
 ( r): 3272, 3048, 1596, 1531,1431,1320 -1.

 C22H13CIF3N5O3S2: , 47,87; , 2,37; N, 12,69; S, 11,62; , 6,42. : ,
47,79;  2,44, , 12,54; S, 11,70; , 6,52.

(26) -3-[4- -5-(2- )- -2- ]- .

, (1). 3-
 2- -2’-  59%-

 214-215° .
1  ( -d6)  10,81 (1 , s), 8,12-7,90 (4 , m), 7,62 (1 , ddd, J=7,8, 1,2, 1,2 ), 7,49 (1 , t,

J=7,9 ), 7,39(1H, ddd, J=8,7, 8,7, 1,7 ), 7,25 (1 , dd, J=7,5, 1,9 ), 7,09 (1H, d, J=8,4 ), 6,98 (1 , ddd,
J=7,5, 7,5, 0,6 ), 3,85 (3H, s), 3,87 (3H, s).

FABMS (MH+): 327.
 ( r): 3473, 3333, 3261, 3092, 1718, 1602, 1527, 1417, 1294 -1.

 C19H17N3O4S: , 59,52; , 4,47; , 10,96; S, 8,36. : , 59,41;  4,46,
, 10,93; S, 8,38.

(27) {4- -2-[-(4- )- ]- -5- }-(2- )- .

, (1).  4-
 2- -2’-  10%- l3.

 Et2O 
49%-  150-151° .

1  ( -d6)  8,53 (2 , bs), 7,87 (1 , bs)s 7,39-7,28 (3 , m), 7,23 (1 , d, J=8,4 ), 7,17 (2 , dd,
J=7,5, 1,6 ), 7,03 (1 , d, J=8,4 ), 6,93 (1 , t, J=7,5 ), 3,88 (3 , s), 3,40 (2 , bs), 2,81 (2 , t, J=7,0 ).



FABMS (MH+): 388.
 ( r): 3354, 3214, 3166, 3103,1 600, 1578, 1544, 1525, 1462, 1363 1.

 C19H18CiN3O2S: , 58,83; H, 4,68; , 10,83; S, 8,27. : , 58,70; 
4,62, , 10,75; S, 8,25.

(28) [4- -2-( -3- ]- -5- ]-(2,4- )- .

, (1). 3-
 2,2’,4’-  39%-

209-210° .
1  ( -d6)  10,95 (1 , s), 8,77 (1 , d, J=2,5 ), 8,28 (1 , dd, J=4,7, 1,6 ), 8,16 (2 , bs), 8,06

(1 , bd, J=9,6 ), 7,70 (1 , d, J=1,6 ), 7,48 (2 , dd, J=11,5, 8,1 ), 7,37 (1 , dd, J=8,4, 4,7 ).
FABMS (MH+): 365.

 ( r): 3378, 3272, 3175, 3072, 1608, 1586, 1561, 1525, 1424 -1.
 C15H10Cl2N4OS x 0,9 2 : , 47,23; , 3,12; , 14,69; S, 8,41. : ,

47,03;  3,09, , 14,52; S, 8,42.
 C(29) [4- -2-( -3- ]- -5- ]-(2- )- .

, (1). 3-
 2- -2’-  67%-

 245-246° .
1  ( -d6)  10,80 (1 , s), 8,77 (1 , d, J=2,8 ), 8,25 (1 , dd, J=4,7, 1,2 ), 8,07 (1 , ddd, J=8,4,

2,8, 1,6 ), 8,00 (2 , bs), 7,44-7,33 (2 , m), 7,24 (1 , dd, J=7,5, 1,6 ), 7,09 (1 , d, J=8,1 ), 6,98 (1 , t,
J=7,5 ), 3,76 (3 , s).

FABMS (MH+): 327.
 ( r): 3424, 3310, 2971, 1632, 1603, 1526, 1459, 1405 -1.

 C16H14N4O2S: , 58,88; , 4,32; , 17,17; S, 9,82. : , 58,84;  4,33,
, 17,07; S, 9,90.

(30) [4- -2-( -3- ]- -5- ]- -2- .

, (1). 3-
 2- -2'-  EtOH  12%-

 242-243°  ( .).
1  ( -d6)  10,97 (1 , s), 8,82 (1 , d, J=2,5 ), 8,36-8,18 (3 , m), 8,13 (1 , ddd, J=8,4, 4,0,

1,6 ), 8,08-7,93 (2H, m), 7,77 (1 , dd, J=8,4, 1,6 ), 7,60 (2 , dddd, J=14,3, 10,6, 7,9, 2,2 ), 7,39 (1 , dd,
J=8,4, 5,0 ).

FABMS (MH+): 347.
 ( r): 3462, 3316, 3261, 3071, 1623, 1584, 1531, 1421 -1.

 C16H14N4OS: , 65,88; , 4,07; , 16,17; S, 9,26. : , 65,80,  4,09, ,
16,09; S, 9,34.

 C(31) [4- -2-(2- )- -5- ]-(5- -2- )- .

, (1). 2-
 2- -5-  62%-

 241-242° .
1  ( -d6)  9,17 (1 , bs), 8,78 (1 , bs), 8,21 (1 , bs), 7,83 (1 , d, J=2,2 ), 7,66 (1H, d, J=9,0 ),

7,44 (1H, dd, J=9,0, 2,2 ), 7,39 (1H, s), 7,28 (1H, d, J=8,1 ), 7,25 (1 , dd, J=7,5, 7,2 ), 7,01 (1 , d, J=8,1 ),
6,92 (1H, dd, J=7,5, 7,2 ), 4,51 (2H, bs), 3,82 (3H, s).

FABMS (MH+): 414/416.
 C20H16N3O3ClS: , 58,04; , 3,90; , 10,15; S, 7,75, , 8,57. : ,

57,97,  3,85, , 10,11; S, 7,85; , 8,63.
(32) [4- -2-(1 -6- )- -5- 1-(2- )- .

, (1). 6- -1 -



 ( . Boev et al., Pharm. Chem. J. (Engl. Transl.), vol. 24 (1990), pp. 818-822),  2- -2’-
 72%-  180-

185°  ( .).
1  ( -d6)  12,40 (1 , bs), 10,61 (1 , bs), 8,16 (1 , s), 7,94 (2 , bs), 7,83 (1 , bs), 7,53 (1 , d,

J=8,4 ), 7,36 (1 , ddd, J=8,4, 7,6, 1,6 ), 7,24-7,16 (2 , m), 7,05 (1 , d, J=8,1 ), 6,95 (1 , dd, J=7,6, 7,2 ),
3,74 (3H, s).

FABMS (MH+): 366.
 C18H15N5O2S x 2 : , 57,74; , 4,31; , 18,71; S, 8,56. : , 57,78, 

4,29, , 18,64; S, 8,53.
(33) 4-[4- -5-(2,4- -2- ]- .

, (1). 4-
 2- -2'4’-  75%-
 249-250° .

1  ( -d6)  10,93 (1 , bs), 7,93 (2 , bs), 7,75 (4 , bs), 7,25 (2 , bs), 7,21 (1 , d, J=8,1 ), 6,61
(1 , d, J=1,9 ), 6,55 (1 , dd, J=8,1, 1,9 ), 3,79 (3H, s), 3,76 (3H, s).

FABMS (MH+): 435.
 C18H18N4O5S2: , 49,76; , 4,18; , 12,89; S, 14,76. : , 49,66, 

4,15, , 12,77; S,14,86.
(34) -4-[4- -2-(4- )- -5- ]- .

, (1). 4-
-4-  95%-

 225-227° .
1  ( -d6)  11,16 (1 , s), 8,32 (2 , bs), 8,04 (2H, d, J=8,4 ), 7,80 (2H, d, J=8,4 ), 7,78 (4H, bs),

7,26 (2H, bs), 4,33 (2H, q, J=7,2 ), 1,33 (3 , t, J=7,2 ).
FABMS (MH+): 447.

 C19H18N4O5S2 x 0,4 2O: , 50,30; , 4,18; , 12,38; S, 14,13. : ,
50,11,  3,97, , 12,26; S, 14,14.

(35) 4-[4- -5-(2,4- )- -2- ]- .

, (1). 4-
 2- -2’,4’-  75%-
 242-244° .

1  ( -d6)  10,97 (1 , bs), 8,00 (2 , bs), 7,76 (2 , d, J=9,7 ), 7,72 (2 , d, J=9,7 ), 7,24 (2H,
bs), 7,22 (1 , d, J=7,5 ), 7,07 (1 , s), 7,03 (1H, d, J=7,5 ), 2,29 (3H, s), 2,23 (3H, s).

FABMS (MH+): 403.
 C18H18N4O3S2: , 53,71; , 4,51; , 13,92; S, 15,93. : , 53,47, 

4,54, , 13,69; S, 15,83.
(36) {4- -2-[4-(2- -5- -2- )- ]- -5- }-

(2,6- -4- )- .

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

 52%-
130-132° .

1  ( -d6)  8,65 (1 , bs), 8,38 (1 , bs), 8,06 (2 , d, J=8,0 ), 7,80 (1 , t, J=7,0 ), 7,74-7,64 (4 ,
m), 7,54 (2 , d, J=8,0 ).

 ( r): 3272, 3048, 1596, 1531, 1431, 1320 -1.
 C22H13CIF3N5O3S2: , 47,87; , 2,37; , 12,69; S, 11,62, , 6,42. : ,

47,79,  2,44, , 12,54; S, 11,70, , 6,52.
(37) [4- -2-(1 -6- )- -5- ]-(2,6- -4- )-

.



, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -2'6'-

-4'-  56%-
 180° .

1  ( -d6)  12,65 (1 , bd, J=16,0 ), 11,10-10,80 (1 , m), 8,20 (1 , s), 8,00 (2 , s), 7,70-7,45
(2 , m), 7,20 (1 , d, J=8,0 ).

 ( r): 3191, 2974, 1619, 1559, 1467, 1309 -1.
FABMS (MH+): 472.

 C18H10Cl2F3N5OS  0,6  0,1C 2 2 x 2 : , 45,58; , 2,95; , 12,18;
S, 5,69, , 13,92. : , 45,70,  3,05, , 12,45; , 13,87.

(38) 4-[4- -5-(2,6- -4- )- -2- ]- .

, (1). 4-
 2- -2’6’- -4’(

 EtOH/H2O  46%-
 294-296° .

1  ( -d6)  8,10 (1 , s), 8,05 (2 , s), 7,77 (2 , dd, J=9,0, 14,0 ).
HRFABMS (MH+):  C7H12Cl2F3N4O3S2 ( +): 510,9680

: 510,9697.
 C17H11CI2F3N4O3S2  0,1 2  x 6 6: , 40,28; , 2,51; , 10,30; S, 11,97, ,

13,51. : , 40,58,  2,28, , 10,75; S, 12,31; , 13,61.
(39) -4-[4- -2-(4- )- -5- ]- .

, (1). 4-
 4-( )-  77%-
 >300° .

1  ( -d6)  11,13 (1 , s), 8,26 (2 , bs), 8,15 (2 , dd, J=7,2, 1,6 ), 7,83-7,73 (7 , m), 7,66-7,59
(2 , m), 7,41(2 , d, J=6,9 ), 7,27 (2 , s).

HRFABMS ( +): : 495,0797. :495,0812.
 C23H18N4O5S2  0,2 2 : , 55,45; , 3,72; , 11,25; S, 12,87. : ,

55,34,  3,592, , 11,01; S,12,88.
(40): [4- -2-(4- )- -5- 1-(4- -1 -5- )- .

 5- -4- -1 , 

.
 (0,40 , 7,77 )  5- -4- -1  (964 ,

7,77 ); ( . LaMattina et al., J. Org. Chem., vol. 48 (1983), pp. 897-898)  HOAc (20 ). 
2 2  NaHCO3.
 Na2SO4 , 

 40%-  (625 ), .
1  ( -d6)  12,65 (1 , bs), 7,67 (1 , s), 4,62 (2H,s), 2,44 (3 , s).

, (1). 4-
 5- -4- -1  57%-

 248-250° .
1  ( -d6)  12,28 (1 , bs), 10,21 (1 , s), 8,00 (2 , bs), 7,56 (1 , s), 7,49(2H, d, J=9,0 ), 6,94

(2 , d, J=9,0 ), 3,75 (3 , s), 2,50 (3 , s).
HRFABMS (M+Na+): : 352,0844. :352.0840.

 C15H15N5O2S  0,5 2 : , 53,24; , 4,77; , 20,70; S, 9,48. : , 53,43,



 4,78, , 20,54; S,9,38.
(41): [4- -2-(4- -1- )- -5- ]-(2,4- )- .

 1-(4- )-1 , 

.
 1-(4- )-1  (1,00 , 6,30 ; . Venuti et al., J. Med. Chem. , vol. 31

(1988), pp. 2136-2145)  (10 )  0°  (580 , 7,6 ) 
 (15 )  25%-  Na2CO3 (15 ).  0°  0,5 

 1,5 . 
. , 

,  95%-
 (1,20 ), .

1  ( -d6)  8,33 (1 , s), 7,81(1 , s), 7,76 (2 , d, J=8,8 ), 7,61 (2 , d, J=8,8 ), 7,12 (1 , s).
, (1). 1-(4-

)-1  2- -2’4’-  14%-
 180,0-180,5° .

1  ( -d6)  10,80 (1 , s), 8,10 (1 , s), 8,02 (1 , bs), 7,68(2H, d, J=7,5 ), 7,58 (2 , d, J=9,0 ),
7,20 (1 , d, J=7,8 ), 7,10-7,00 (2H, m), 2,28 (3 , s), 2,24 (3 , s).

 (KBr): 3393, 3119, 2925, 1612, 1566, 1425 -1.
FABMS (MH+): 390.

 C21H19N5O2S   0,2 2 : , 64,17; , 4,97; , 17,82; S, 8,16. : ,
64,14,  4,98, , 17,68; S, 8,21.

(42): [4- -2-(4- -1- )- -5- 1-(3- -2- )- .

, (1). 1-(4-
)-1  ( (41))  2- -3-  ( (19))

 83%-  >300°  .
1  ( -d6)  10,98 (1 , s), 8,25 (1 , s), 8,18 (1 , bs), 7,77 (1 , s), 7,722 , J=6,5 ), 7,65 (1 , s),

7,62 (2 , J=4,7), 7,10 (1 , s), 6,98(1H, d, J=5,0 ), 2,28 (3H, s).
 (KBr): 3402, 3278, 3103, 2982, 1609, 1523,1422, 1306 -1.

 C17H16N5OS2: , 56,67; , 3,96; , 18,36; S, 16,81. : , 56,38, , 4,06,
, 18,13; S, 16,67.

(43) [4- -2-(1 -5- )- -5- ]-(1- -1 -2- )- .

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem, J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -N-

 ( . Croce et al., Syntesis (1990), pp. 212-213)  42%-
 284- 185° .

1  ( -d6)  12,43 (1H, bs), 10,65 (1 , bs), 8,18(1H, s), 7,94 (3 , bs), 7,55 (1H, d, J=8,70 ), 7,27
(1H, dd, J=8,7, 1,9 ), 6,92 (1 , m), 6,62 (1 , dd, J=3,7, 2,1 ), 6,04 (1H, dd, J=4,1, 2,1 ), 3,80 (3 , s).

HRFABMS (MH+): : 339,1028. : 39,1024.
 C16H16N6OS x 0,3 2 : , 55,90; , 4,28; , 24,45; S, 9,33. : , 56,08,

 4,28, , 24,46; S, 9,33.
(44): 1-{4-[4- -5-(3- -2- )- -5- ]- }- .

, (1).
 2-  ( (19))  14%-

 171-172° .
1  ( -d6)  11,14 (1 , s), 8,22 (2 , bs), 7,95 (2 , d, J=9,0 ), 7,76 (2 , d, J=9,0 ), 7,62(1 , d,

J=5,0 ), 7,00 (1 , d, J=5,0 ), 2,53 (3 , s), 2,39 (3 , s).
 (KBr): 3618, 3354, 3254, 3178, 3072, 1651, 1599, 1524, 1403, 1355, 1318, 1275, 1170 -1.

FABMS ( +): 357.
 C17H15N3O2S2  0,5 2 : , 55,72; , 4,40; , 11,47; S, 17,50. : ,



55,92,  4,44, , 11,51; S, 17,44.
(45): -3RS- -4RS-{4-[4- -5-(3- -2- )- -2- ]-

}- -2- .

, (1). 
 4- -DL-  2- -3-  ( (19))

 10%- rO I3.  2-3-4-5-6%
2 2  43%-  162-163° .

1  ( -d6)  11,05 (1 , s), 8,88 (2 , J=8,1 ), 8,32 (2 , bs), 7,85 (2 , J=9,0 ), 7,74 (2 , d,
J=9,0 ), 7,61 (2 , d, J=5,0 ), 6,99 (1 , J=5,0 ), 4,73 (1 , q, J=9,3 ), 4,40 (1 , ddd, J=10,8, 8,7, 2,0 ),
4,26 (1 , ddd, J=10,2, 8,7, 6,7 ).

 (KBr): 3413, 3284, 3084, 1773, 1637, 1608, 1524, 1413, 1313, 1254, 1181 -1.
FABMS (MH+): 443.

 C20H18N4O4S2  0,4 2 : , 53,41; , 4,21; , 12,46; S, 14,26. : ,
53,56,  4,28, , 12,30; S, 14,43.

(46): -3RS-[4- -5-(3- -2- )- -2- ]- .

, (1). 
-dl-3-  2- -3-  ( (19))  10%-

rO I3.  3%- 2 2  45%-
 129-130° .

1  ( -d6)  8,61 (1 , J=7,8 ), 8,08 (2 , bs), 7,53 (1 , d J=5,0 ), 6,94 (1 , d, J=5,0 ), 4,05
(2 , q, J=7,2 ), 2,33 (3 , s) 1,22-1,12 (6 , m).

 (KBr): 3307, 3213, 3160, 2976, 1737, 1618, 1586, 1526, 1423, 1349, 1215, 1183, 1091 -1.
FABMS(MH+):353.

 C15H19N3O3S2: , 50,97; , 5,42; , 11,89; S, 18,14. : , 50,81, 
5,39, , 11,72; S, 17,97.

(47): 4-[4- -5-(4- -5- )- -2- ]- .

 5- -4- , 

., . , ,  32 (1962) . 970-975.  (0,75 ,
7,77 )  1-(4- -5- )-  (2,05 , 14,5 ; .
Ganapathi et al., Proc.-lndian Acad, Sci. Sect. A, vol. 22 (1945), pp. 362-378)  HOAc (3 ). 

 85°  1,5 .  (3 )  1,5
. HOAc 2 2

 NaHCO3.  Na2SO4
,  41%-  (1,3 ), 

.
1  ( )  8,85 (1 , s), 4,28 (2H, s), 2,81 (3 , s).

, (1). 4-
 5- -4-  31%-

 265-266° .
1  ( -d6)  11,18 (1 , s), 9,08 (1 , s), 8,30 (2 , bs), 7,78 (4 , bs), 7,72 (2 , bs), 2,55 (3 , s).

 C16H13N5O3S3: , 42,52; , 3,31; N, 17,11; S, 24,32. : , 42,28, 
3,33, , 17,15; S, 24,52.

(48): 4-[4- -5-(3- -2- )- -2- ]- .

, (1). 4-
 2- -3-  ( (19))  69%-

 284,5-286,0° .
1  ( -d6)  11,11 (1 , s), 8,20 (2H, bs), 7,80 (1H, d, J=10,7 ), 7,76 (2H, d J=10,7 ), 7,61(1H, d

J=5,0 ), 7,26 (2H, s), 6,90 (1H, d, J=5,0 ), 2,38 (3H,s).



 C15H14N4O3S3: , 45,67; , 3,58; N, 14,20; S, 24,39. : , 45,52, 
3,58, , 14,04; S, 24,36.

(49): 4-[4- -5-(3- [b] -2- )- -2- ]- .

, (1). 4-
 2-( )-3- [b]  73%-
 274,0-275,5° .

1  ( -d6)  11,17 (1 , bs), 8,33 (2H, bs), 8,04-7,97 (1 , m), 7,90-7,84 (1 , m), 7,78 (411, bs),
7,51-7,44 (211, m), 7,27 (2H, s), 2,52 (3H, s).

 C19H16N4O3S3: , 51,33; , 3,63; , 12,60; S, 21,64. : , 51,19, 
3,67, , 12,31; S, 21,37.

(50): 4-[4- -5-(2,5- -2- )- -2- ]- .

 3- -2,5- , 

 2- -2'- (12).  3- -2,5-
 (6,83 , 44,3 )  10,1  (98%- ) , 

.
1  ( 3)  7,22 (1 , s), 7,64 (211, s), 2,58 (3H,s), 2,36 (3 , s).

, (1). 4-
 3- -2,5-  69%-
 263-265° .

1  ( -d6)  11,02 (1 , s), 8,05 (2H, bs), 7,76 (4H, s), 7,25 (2H, s), 6,87 (1H, s), 2,43 (3H, s), 2,38
(3H, s).

 C16H16N4O3S3: , 47,04; , 3,95; , 13,71; S, 23,55. : , 47,01, II 3,92,
, 13,62; S, 23,47.

 ( 51) 4-[4- -5-(2- -1,2,3,4- -6- )- -2- ]-
.

, (1). 4-
 6-( )-2- -1,2,3,4-  48%-

 300-305°  ( .).
1  ( -d6)  11,08 (1 , s), 10,32 (1 , s), 8,17 (2 , bs), 7,82-7,70 (4 , m), 7,58-7,45 (3 , m), 7,27

(1 , s), 6,90 (1H, d J=8,1 ), 2,93 (4 , t, J=7,7 ).
 (KBr): 3266, 3193, 3069, 1679, 1597, 1434, 1365, 1317, 1153 -1.

HRFABMS.  C19H18N5O4S2 (MH+): 444,0800.
:444,0816.

19 17N5O4S2 x 0,6 : , 50,88; , 4,23; N, 15,13; S, 13,86. : ,
51,02,  4,00, , 15,00; S, 13,60.

(52) [4- -2-(1 -6- )- -5- ]-(2,6- )- .

 2- -2’,6'- , 

.
 (272 , 5,30 )  2’,6’  (1,0 , 5,30 )  HOAc

(5 ).  90°
 NaHCO3. 



 MgSO4,  1,41
 100%- , 1 P  14 

 ( . Mlotkovska et al., Pol. J. Chem. Vol. 55 (1981), pp. 631-642), 
.

1  ( 3)  7,39-7,33 (3 , m), 4,23(2H, s).
, (1). 6-I -1 -

 ( . Boev et al., Pharm. Chem. J. (Engl. Transl.), vol. 24 (1990), pp. 818-822)  2- -2’,6'-
 ( (52))  47%-

 203-208° .
1  ( -d6)  12,47 (1 , d, J=17,7 ), 10,83 (1 , d, J=16,5 ), 8,22-7,80 (3H, m), 8,18 (1 , s), 7,76-

7,36 (5H, m), 7,19 (1 , d, J=8,4 ).
 C17H12N5OSCl2: , 50,51; , 2,74; , 17,32; S, 7,93; , 17,54. : ,

50,32,  2,78, , 17,11; S, 7,91, , 17,75.
(53) {4- -2-[4-(1 -2- )- )- -5- ]-(2,6- )-

.

 2-(4- )-1 , 

.
 2-  (5,00 , 34,7 )  H2SO4 (20 )  0°
 HNO3 (2,2 , 35 )  H2SO4 (5 ). 

 0°  2 . 
 9  2  NaOH. ,

 3,0
 (46%- ) .

1  ( -d4):  8,34 (2 , d, J=9,0 ), 8,08 (2H, d, J=9,0 ), 7,26 (2H, s).
 4-(1 -2- )- , 

.
 2-(4- )-1  (1,5 , 7,93 )  (30 )  10%-

 (250 ).  5 2. 
.  1,20

 (95%- ), .
2-(4- )-1 , 

 1-(4- )-1 (41).  4-(1 -2- )-
, I3  85%-

.
1 MP (MeOH-d4):  7,88 (4 , bd, J=7,8 ), 7,58 (2H, s).

, (1). 2-(4-
)-1  2- -2’,6’- -4'-

L3 (8:92)  21%-
 195-197° .

1  ( -d6)  11,00 (1 , s), 8,18 (1 , s), 8,02 (2 , s), 7,88 (2 , d, J=8,7 ), 7,62 (2 , d, J=8,1 ),
7,12 (211, bs).

 (KBr): 3400, 2929, 1610,1527,1426, 1310 -1.
HRFABMS.  C20H13CI2F3N5OS (MH+): 498,0170.

:498,0183.
 C20H12CI2F3N5OS  x  2 : , 46,52; , 2,73; , 13,56; , 13,73; S, 6,21.

: , 46,45,  2,78, , 13,40; , 13,73; S, 6,11.
(54) [4- -2-(4- -4- )- -5- ]-(2,4- )- .

 4-(4- )- , 



.
 4-  (2,0 , 11,2 )  (5,01 , 35,9 )  (200 )  0°

 (1,03 , 13,5 ). 
. 

 MgSO4  2,46  (99%- ) 
.

1  ( 3)  7,15 (2 , d, J=9,3 ), 6,87 (2 , d, J=9,3 ), 3,80 (4 , t, J=5,0 ), 3,19 (4 , t, J=5,0 ),
, (1). 4-(4-

)-  2- -2’,4’-  28%-
 253-254,5° .

1  ( -d6)  10,44 (1 , s), 7,98 (2H,bs), 7,31(2H, d, J=9,0 ), 7,14 (1 , d, J=7,8 ), 7,02 (1 , s),
6,99 (1 , d, J=7,8 ), 6,90 (2H, d, J=9,0 ), 3,70 (4H, t, J=4,7 ), 3,04 (4H, t, J=4,7 ), 2,26 (3H, s), 2,20 (3 , s).

 C22H24N4O2S: , 64,68; , 5,92; N, 13,71; S, 7,85. : , 64,49,  5,97,
, 13,64; S, 7,93.

(55) [4- -2-(4- -4- )- -5- ]-(2,6- )- .

, (1). 4-(4-
)-  ( (54))  2- -2’,6’-  9%-

 245-247° .
1  ( -d6)  10,58 (1 , s), 8,02 (2H, bs), 7,52 (2H, d, J=7,3 ), 7,41 (1 , m), 7,30 (2H, d, J=9,0 ),

6,92 (2H, d, J=9,0 ), 3,72 (4 , dd, J=5,2, 4,2 ), 3,06 (4H, dd, J=5,0, 4,2 ).
 C20H18N4O2SCl: , 53,46; , 4,04; , 12,47; S, 7,14, , 15,78. : ,

53,39,  4,04, , 12,47; S, 7,21, 1, 15,71.
(56) -4-[4- -5-(2,6- )- -2- ]- .

, (1). 4-
 2- -2’,6’-  ( (52))  48%-

.
1  ( -d6)  11,13 (1 , s), 8,15 (2H, bs), 7,92 (2H, d, J=8,7 ), 7,70 (2 , d, J=8,7 ), 7,58-7,40

(3 , m), 4,27 (2H, q, J=7,0 ), 1,29 (3 , t, J=7,0 ).
 C19H15N3O3SCI2: , 52,30; , 3,47; N, 9,63; S, 7,35; , 16,25. : ,

52,20, H, 3,42, N, 9,63; S, 7,44, , 16,26.
(57): [4- -2-(1 -6- )- -5- ]-(2,4,6- .

 2’,4’,6’- , 

,
 2- -2'- (12).  2,4,6-

 (1,50 , 9,25 )  2,26  (100%- ) ,
.

1  ( 3)  6,87 (2 , s), 4,27(2H, s), 2,22 (9H,s).
, (1). 6- -1 -

 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2-6 -2’,4’,6’-
 26%- , 

 185° .
1  ( -d6)  12,42 (1 , bs), 10,66 (1H, bs), 8,17 (1 , s), 7,96 (2H, bs), 7,75 (1 , bs), 7,44 (1 , bs),

7,16 (1 , d, J=8,7 ), 6,82 (2H, s), 2,21 (3H, s), 2,11 (6H,s).
HRFABMS. ( H+): : 378,1389. : 378,1381.

 C20H19N5OS x 2 : , 62,74; , 5,16; , 18,29; S, 8,37. : , 62,96, 
5,14, , 18,24; S,8,35.

(58): [4- -2-(1H- -6- )- -5- ]-(2,3,6- .



 2’,3’,6'- , 

 2- -2’- (12).  2’,3’,6’-
 (1,50 , 9,25 )  2,10  (93%- ) , 

.
, (1). 6- -1 -

 ( . Boev et al, Phann. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -2’,3’,6'-
 70%- , 

 196° .
1  ( -d6)  12,41 (1 , bs), 10,65 (1 , bs), 8,17 (1 , s), 7,96 (2 , bs), 7,70 (1 , bs), 7,52 (1 , bs),

7,17 (1 , dd, J=8,7, 1,9 ), 6,82 (2 , s), 2,11 (3H,s).
 C20H19N5OS: , 63,64; , 5,07; N, 18,55; S, 8,50. : , 63,40,  5,17, ,

18,37; S, 8,36.
(59): [4- -2-(4- )- -5- ]-(3,5- -4- )- .

 4-( )-3,5- , 

. 4- -3,5-  (500 , 3,36 ; Kutney et al., Can. J. Chem. Vol. 41
(1963) pp. 696-702)  30%- r  (1 ),  70°

 (0,17 , 3,36 )  30%- r  (0,5 ). 
 (8 ).

,  (2 )  1,03  (100%-
)  222-225° , 

.
, (1). 4-

 4- -3,5- -
,  10%- 3

 35  (51 %) .
1  ( -d6)  11,09 (1 , s), 8,32(2 , s), 8,18 (2 , bs), 7,74 (4 , dd, J=11,5, 9,3 ), 7,27 (2 , s), 2,15

(611, s).
 (KBr): 3378, 3342, 3260, 3160, 1625, 1594, 1560, 1518, 1443, 1342, 1160 -1.

HRFABMS:  C17H19N5O3S ( +): 404,0851. :404,0840.
 C17H19N5O3S  0,4 2  x 0,3 : , 49,44; ,4,56; , 16,66; S, 15,26.

: , 49,13,  4,31, , 16,61; S, 15,10.
(60): [4- -2-(1 -6- )- -5- ]-(2,6- )- .

2’,6'- , 

 (Reynolds et al.,Org. Syn. Coll, vol IV
(1963) pp. 708-710).  2,6-  (3,00 , 20,0 )  2,56  (86%- )

, .
1  ( I3)  7,16 (1H, t, J=7,2 ), 7,02 (2H, d, J=7,2 ), 2,48 (3 , s), 2,25 (6 , s).
2- -2’,6’- , 



 2- -2’- (12).  2’,6'-
 (1,50 , 10,1 )  2,04  (89%- ) , 

.
1  ( I3)  7,21 (1 , t, J=7,2 ), 7,05 (2 , t, J=7,2 ), 4,29 (2H, s), 2,26 (6 , s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -2’,6'-

 71%- , 
 185° .

1  ( -d6)  12,41 (1 , bs), 10,67 (1H, bs), 8,17 (1H, s), 7,99 (2H, s), 7,60 (1 , s), 7,52 (1H, s), 7,17
(1H, dd, J=8,7, 1,9 ), 7,12 (1 , d, J=7,1 ), 7,02 (1 , d, J=7,5 ), 2,15 (6H, s).

HRFABMS (MH+): : 364,1232. :364.1227.
19H17N5OS x 0,3 3 : , 62,14; , 4,92; , 18,77; S, 8,60. : ,

62,43,  5,15, , 18,91; S,8,60.
(61): [4- -2-(1 -6- )- -5- ]-(2- -6- )- .

2’- -6’- , 

 (Reynolds et al.,Og. Syn. Coll., vol IV
(1963) pp. 708-710).  2- -6-  (15,0 , 82,8 )  14,7  (99%-

) , .
1  ( I3)  8,04 (1 , d, J=8,4 ), 7,55 (1 , d, J=7,5 ), 7,44 (1 , dd, J=8,4, 7,5 ), 2,56 (3H, s), 2,35

(3H, s).
2- -2’- -6’- , 

 5- -4- -1 (40).
 2’- -6'-  (1,56 , 8,72 )  2,17  (97%- ) 

, .
1  ( I3)  8,11 (1 , d, J=7,8 ), 7,62 (1 , d J=7,8 ), 7,52 (1 , d, J=7,8 ), 4,33 (211, s), 2,40 (3 ,

s).
, (1). 6-

-1  ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822) 
2- -2’- -6’-  32%-

 198-201° .
1  ( -d6)  12,40 (1 , bs), 10,78 (1 , bs), 8,17 (1 , d, J=10,6 ), 8,00 (2H, bs), 7,92 (2 , d,

J=8,4 ), 7,68 (1 , d, J=7,5 ), 7,62-7,44 (2H, m), 7,19 (1 , d, J=7,5 ), 2,30 (3 , s).
HRFABMS (MH+): : 395,0926. :369, 0920

18 14N6 3S x 0,5 2 : , 53,59; , 3,75; , 20,83; S, 7,95. : , 53,43,
 3,67, , 20,68; S, 7,81.

(62) [4- -2-(4- -4- )- -5- ]-(2,6- )- .

, (1). 4-(4-
)-  ( (54))  2- -2’,6’-  (  (60))

 23%-  221-223° .
1  ( -d6)  10,42 (1 , s), 7,95 (2H, bs), 7,30 (2 , d, J=9,0 ), 7,18-7,10 (1H, m), 7,02 (1 , d,

J=7,5 ), 6,91 (2H, d, J=9,0 ), 3,72 (4 , t, J=4,8 ), 3,05 (4H, t, J=4,8 ), 2,16 (6H, s).
HRFABMS (M+): : 408,1620. :408,1607.

 C22H24N4O2S  0,75 2 : , 62,61; , 6,09; N, 13,28; S, 7,60. : ,
62,64,  6,10, , 13,05; S, 7,55.

(63): [4- -2-( 1 -5- )- -5- ]-(3,5- -4- )- .



4- -3,5- , 

.  3,5- -4-  (4,00 , 20,9 ; Cale t
al., J. Med. Chem. vol. 32 (1989), pp. 2178-2199),  (20 ),  (0,4 )  (3,80 ,
52,0 )  60 , 

, ,  (20 ) 
 (25  2,0 ).  72 

48%- r (18 )  20 , .
 30  NaHCO3 . 

 Na2SO4 , , 
: 50% 2 2  2,50  (51%) 3,5- -4-

-
 2,00  (36%), 

.
1  ( I3)  8,58 (2 , s), 4,37 (2 , s).

 C7H4BrCl2NO  0,02 6 14: , 31,60; , 1,59; , 5,18. : , 31,60, 
1,59, , 5,24.

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  4-( )-

3,5- ,  10%- 3
, , 198  (55%).

 EtOH,  235-240° .
1 MP (CD3OD)  8,60 (2 , s), 8,18 (1 , s), 7,98 (1H, bs), 7,58 (1H, d, J=9,0 ), 7,30 (1H, dd, J=1,2,

8,7 ).
 (KBr): 3183, 1608, 1544, 1461, 1427, 1355 -1.

HRFABMS:  C16H11Cl2N6OS (MH+): 405,0092. :405,0079.
 C16H10Cl2N6OS  1,1 2 : , 45,21; , 2,89; , 19,77; 1, 16,68; S, 7,54.

: , 45,49,  2,59, , 19,64; , 16,62; S, 7,43.
(64): 2S-[4-a -2-(1 -5- )- -5- ]-N-

.

2S- -N- , 

.  N- -L-  (1,20 , 4,8 ) 
 Aoyama et al., Chem. Pharm. Bull, vol. 29 (1981), pp. 3249-3255) 

.  (5 )  MeCN (5 )  0°
 (5,0  2,0 ). 

. 
. 

 0° ,  47%- r (4,1 )  (10 ). 
. 

,  NaHCO3 (20 )
 (2x20 ).  Na2SO4 ,

, 1,57  (100%), .
1  ( I3)  7,44-7,24 (5 , m), 4,34 (1 , d, J=15,6 ), 4,27 (1 , d, J=15,6 ).

, (1).  6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2S- -

N- , rO
, 154  (54%)  150-165°  ( .).

1  ( -d6)  12, 40 (1 , d, J=7,8 ), 10,68 (1 , d, J=19,3 ), 8,20 (1 , d, J=10,6 ), 8,10-7,70 (2H,
m), 7,52 (1 , dd, J=8,7, 34,8 ), 7,45-7,05 (5H, m), 5,17-4,80 (2 , m), 4,32 (1 , d, J=4,9 ), 4,30-4,18 (1 , bm),
2,33-1,70 (2H,bm).

 (KBr): 3278, 1686,1599, 1560, 1421, 1356, 1121 -1.
HRFABMS:  C23H23N6O3S ( +): 463,1552. :463,1538.

 C23H22N6O3S x 0,1 2  x 0,7iPrOH: , 59,53; , 5,53; , 16,60; S, 6,33.



: , 59,53,  5,53, , 16,60; S, 6,22.
(65): 2S-[4- -2-(4- )- -5- ]-N-

.

, (1).  4-
 2S- -N-  ( . (64))

,  5% 3
, 140  (46%)  150-160°  ( .).

1  ( -d6)  11,05 (1 , d, J=10,0 ), 7,98 (2 , bd, J=17,13 ), 7,79 (4 , dd, J=12,1, 9,7 ), 7,41-
7,11 (5H, m), 5,15-4,89 (2 , m), 4,32-4,21 (1 , bm), 3,51-3,40 (25 , bm), 2,35-2,13 (1 , bm), 1,93-1,75 (3H, bm)

 (KBr): 3288, 1686, 1598,1550, 1527, 1420, 1157 -1.
HRFABMS:  C22H23N5O5S2Cs (M+Cs+): 634,0195. :634, 0215.

 C22H23N5O5S2 x 0,3 2  x 0,1 l3: , 51,15; , 4,60; , 13,50; S, 12,36.
: , 51,36, , 4,63, , 13,31; S,12,47.

(66): [4- -2-(1 -6- )- -5- ]-(2- -6- )- .

2'- -6’- , 

 (Reynolds et al., Org. Syn. Coll., vol IV
(1963) pp. 708-710).  2- -6-  (3,10 , 14,4 )  2,45  (80%-

) , 1  (Swenton et al., J.
Org. Chem., vol.58 (1993), pp. 3308-3316), . 2,2’- -6’-

, 

 2- -2'- (12).  2’-
-6’-  (1,00 , 4,69 )  1,48  (97%- ) , 

.
1  ( I3)  7,44-7,37 (1 , m), 7,21-7,17 (2H, m), 4,42 (3H, s), 2,31 (3H, s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2,2’- -6’-

 32%-  208-
210° .

1  ( -d6)  12,43 (1 , bs), 10,74 (1 , bs), 8,18 (1 , bs), 8,02 (2 , s), 7,75 (1H, bs), 7,44 (1H, bs),
7,44 (1 , d, J=7,5 ), 7,28-7,14 (3 , m), 2,22 (3 , s).

ESIMS (MH+): 428/430.
 C18H14N5OSBr x 1,0 2 : , 48,44; , 3,61; , 15,69; S, 7,18; Br, 17,90.

: , 48,54, , 3,69, , 15,57; S, 7,11, Br, 17,88.
(67): [4- -2-(1 -6- )- -5- ]-(3- -2- )- .

1-(3- -2- )- , 

.  2'- -6’-  (  (66) 760 , 3,58 ) 
Pd(OA )2 (114 )  (38 )  0° r0  (495 ) 

 Na2CO3 (1,6 ).  90°  3 , 
(50 )  (2 100 ). ,

 2-5%
 670  (89%- ) , .



1  ( I3)  7,44-7,31 (511, m), 7,25-7,19 (2 , m), 7,16-7,09 (1 , m), 2,33 (3H, s), 1,93 (3H,s).
2- -3- , 

 2- -2’- (12).  1-
(3- -2- )-  (295 , 1,40 )  413 , 

.
1  ( I3)  7,48-7,18 (8 , m), 4,42 (2 , s), 2,38 (3 , s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -3-

 49%-  184-190° .
1  ( -d6)  8,13 (1 , s), 7,87 (1 , s), 7,53 (1 , d, J=8,7 ), 7,46-7,39 (2 , m), 7,38-7,15 (7 , m),

2,35 (3 , s).
HRFABMS (M+): : 426,1389. :426,1374.

 C24H19N5OS x 1,0 2  x CH3CN: , 64,92; , 4,84; , 16,29; S, 7,03;. :
, 64,88, ,4,69, , 16,40; S, 7,28.

(68) [4- -2-(4- )- -5- ]-(2,5- -3- )- .

, (1). 3- -2,5-
 ( (52))  1-(2- )-4-  72%-

 175° .
1  ( -d6)  6,88 (2 , d, J=8,7 ), 6,74 (2 , d, J=8,7 ), 6,41 (1H, s), 6,24 (1H, s), 4,88 (2 , s),

3,78 (1 , s), 2,40 (3 , s), 1,98 (3 , s).
 (KBr): 3311, 2920, 1663, 1552, 1514, 1244 -1.

FABMS (MH+): 380.
 C18H19N3O2S2: , 57,88; , 5,13; , 11,25, S, 17,17. : , 57,97, 

5,11, , 11,33; S, 17,28.
(69) [4- -2-(4- -4- )- -5- ]-(3,5- -4- )- .

, (1). 4-(4-
)-  ( (54)) -3,5-  ( (63))

 58%-  291,5-292,5° .
1  ( -d6)  10,75 (1 , s), 8,71 (2 , s), 8,32 (1 , bs), 8,01 (2 , bs), 7,30 (2 , bs), 6,92 (2 , d,

J=9,0 ), 3,70(4 , t, J=4,5 ), 3,05 (4 , t, J=4,5 ).
FABMS (MH+): 450/452.

 C19H17N5O2S2CI2: , 50,67; , 3,80; , 15,55, S, 7,12, , 15,74. : ,
50,55,  3,83, , 15,29; S, 6,955 Cl, 15,47.

(70): (4- -2-[4-(4- -1- )- -5- ]-(3,5- -4- )-
.

1- -4-(4- )- , 

.  1-  (4,00 , 39,9 )  1- -4-
(3,14 , 20,0 )  80°  24 , .

2 2 (20:80; 4 50 ).  MgS 4, ,
 3,2  (75%- )

, 1  (de
Suva et al., J. Chem. Soc. Perkin Trans. 2, vol. 9 (1993), pp. 1611-1616), 

. 4-(4- -1- )- , 

.  1-1- -4-(4- )-  (2 , 9,02 ) 



 (30 )  10%-  (250 ). 
2  5 . 

 1,7  (99%- ) , 
.

1  ( I3)  6,81 (2 , d, J=8,8 ), 6,62 (2 , d, J=8,8 ), 3,42 (2 , bs), 3,15 (4 , t, J=5,0 ), 2,68 (4 ,
t, J=5,0 ), 2,40 (3 , s).

1-(4-I )-4-

 1-(4- )-1 (41).  4-
(4- -1- )-  1,7  (83 % ) 
118-120°  (120-122° . 

,  5 (1969) . 1121-1124 ), . 
 Martvon et al., Chem. Zvesti, vol. 27 (1973), pp. 808-810.

1  ( I3)  7,20 (2H, d, J=9,0 ), 6,82 (2H, d, J=9,0 ), 3,20 (4 , dd, J=5,0, 4,7 ), 2,52 (4H, dd,
J=5,0, 4,7 ), 2,24 (3 , s).

 C12H15N3S: , 61,77, , 6,48; , 18,01, S, 13,69. : , 61,51,  6,56, ,
17,86; S,13,69.

, (1).  1-(4-
)-4-  4- -3,5-  ( (63)) 

, tO 2
 150-151° .

1  ( -d6)  10,78 (1 , s), 8,70 (1 , s), 8,00-8,41 (2 , m),7,24 (2H, bs), 6,88 (2 , d, J=9,0 ), 3,08
(4 , dd, J=5,0, 4,7 ), 2,40 (4 , dd, J=5,0, 4,7 ), 2,20 (3 , s).

 (KBr): 3395, 2925,1618, 1546,1514,1426, 1240 -1.
HRFABMS:  C20H21Cl2N6OS ( +): 463,0875. :563,0861.

 C20H20OSCl2N6OS  0,6 2  x 0,1EtO  x l3: , 50,20; , 5,06; , 16,22; S,
6,19; , 14,71. : , 50,34, , 5,11, , 16,53, S, 6,43; Cl, 14,74.

(71): {4- -2-[4-(4- -1- )- -5- }-(2,6- )- .

, (1).  1-(4-
)-4-  ( (70))  2- -2’,6'-  (

(52)) , 2 tO 2 2
64%  (2,2 )  160-162° .

1  ( -d6)  10,60 (1 , s), 8,00 (2 , bs), 7,20-7,41 (4 , ), 6,88 (2 , d, J=9,0 ), 3,08 (4 , dd,
J=5,0, 4,7 ), 2,40 (4 , dd, J=5,0, 4,7 ), 2,18 (3 , s).

 (KBr): 3394, 3164, 2942, 2810, 1610, 1546, 1427, 1242 -1.
HRFABMS:  C21H22Cl2N5OS (MH+): 462,0922. :462,0906.

 C21H21Cl2N5OSCI2  0,6 2  x 0,1  x 0,1 2 2: , 52,75; , 5,40; , 13,32;
S, 6,10; , 14,83. : , 53,37, , 5,37, , 13,51; S, 6,26; , 14,63.

(72): [4- -2-(1 -6- )- -5- ]-(3,5- -2- )- .

2- -3,5- , 

.  2,4-  (2,0 , 8,27 ) 
(0,82 , 1,6 )  (3 ) l3 (1,5 , 11,2 ).  4 

l3.  1 
. . 

,  MgSO4, 
 1,8  (77%- ) , 1 , 

 del Agua et al., J. Heterocycl. Chem., vol. 18 (1981), pp. 1345-1347, 
. 2- -3,5- , 

 2- -2’- (12).  2- -3,5-
 (220 , 0,77 )  295 , 



.
1  ( I3)  7,13 (1 , s), 4,54 (2 , s).

, , (1).
6- -1  ( . Boev et al., Pharm. Chem. J. (Engl. Transl.), vol. 24 (1990), pp. 818-822)

 2- -3,5-  50%-
 261-264° .

1  ( -d6)  12,50 (1 , bs), 10,94 (1 , s), 8,27 (2 , s), 8,21 (1 , s), 7,87 (1 , bs), 7,57 (1 , d,
J=8,7 ), 7,36 (1 , s), 7,24 (1 , d, J=8,7 ).

HRFABMS (MH+): : 499,8673. :499,8686.
 C15H9N5OSBr2 x 0,5 2 : , 35,45; , 1,98; , 13,78; S,12,62; Br, 31,45.

: , 35,37, , 1,73, , 13,52; S, 12,75; Br, 31,25.
(73) 4-[4- -5-(3,5- -2- )- -5- ]- .

, (1). 2- -3,5-
 ( (72))  4-  41%-

 254-255° .
1  ( -d6)  11,24 (1 , s), 8,31 (2 , bs), 7,77 (4 , s), 7,40 (1 , s), 7,28 (2 , s).
FABMS ( +): 536/538/540.

 C14H10N4S3Br2: , 31,24; , 1,87; , 10,41; S, 17,87;Br, 29,69. : ,
31,08, , 1,90, , 10,16; S, 17,69; Br, 29,96.

(74): [4- -2-(1 -6- )- -5- ]-(1,5- -1 -4- )-
.

1,5- -1 -4- , 

.  NaOH (3,86 , 96,5 )  (20 ) 
-1,5- -1 -4-  (5,39 , 32,0 ; Ohno et al., Chem. Pharm. Bull, vol. 42

(1994), pp. 1463-1473)  EtOH (20 ).  5  0°  38%-
 3-4. , 
 EtOH:H2O (1:1)  3,51  (78%-

) , .
1 MP (D2O)  8,49 (1 , s), 3,73 (3 , s), 2,46 (3 , s).

 C6H8N2O2: , 51,42; , 5,75; , 19,99. : , 51,52, ,5,78, , 19,98.
N- -N-  1,5- -1 -4- , 

.  1,5- -1 -4-  (2,01 ,
14,4 )  (20 ) -(7- -1- ’, ’-

 (HATU; 6,00 , 15,8 )  (7,5 , 43 ).  5 
 (1,54 , 15,79 ).  1 

3 . 
, 2 3, 

 1,88  (72%- ) , 
.

1 MP ( I3)  7,36 (1 , s), 3,81 (3 , s), 3,56 (3 , s), 3,47 (3 , s), 2,45 (3 , s).
1-(1,5- -1 -4- )- , 

.  N- -N-  1,5- -1 -
-4-  (1,69 , 9,21 )  (55 )  -78°  1,4  CH3MgBr

 (8,55 , 12,0 ). 
,  1  HCL,  9  1  NaOH, 

tO  (200 ).  ,
2 3  1,2  (94%- ) , 

.



1  ( I3)  7,35 (1 , s), 3,57 (3 , s), 2,55 (3 , s), 2,53 (3 , s).
2- -1-(1,5- -1 -4- )- , 

.  1-(1,5- -1 -4- )-  (464 , 3,36 ) 
(8,5 )  (173 , 3,36 ).  36 

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

,  CHCL3,  0° ,  N 3
 40°  719  (99%- ) , 

.
1  (D )  8,40 (1 , s), 4,68 (2 , s), 3,66 (3H, s), 2,67 (3H, s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -(1,5-

-1 -4- )-  15%-
 275,5-277° .

1  ( -d6)  12,42 (1 , s), 10,42 (1 , s), 8,16 (1 , s), 7,94 (1H, bs), 7,61-7,30 (2H,m), 7,26 (1 , dd,
J=8,4, 1,9 ), 3,54 (3H, s), 2,51 (3 , s).

HRFABMS (MH+): : 354,1137. :354,1132.
 C16H15N7OS x 0,5 2  x 3 : , 52,00; , 4,99; , 25,27; S, 8,26. :

, 52,27, H, 4,81, , 25,06; S, 8,12.
(75) [4- -2-(4- -4- )- -5- ]-(2,6- -3- )- .

 2- -2’,6'- , 

.
 (352 , 6,83 )  2’,6’- -3'-

 (1,3 , 5,6 ; Breslin, et al., J. Org, Chem. Vol., 38 (1995), pp. 771-793) 
 (5 ).  80° , 

.  (25 ), 
NaHCO3 (3 25 )  MgS 4, 

 1,7  97%- , 
.

1  ( I3)  7,98 (1 , d, J=8,7 ), 7,38 (1 , d, J=8,7 ), 4,40 (2 , s).
, (1). 4-(4-

)-  (  ( 54))  2- -2’,6'- -3'-
, : tO

(70:30)  (52%- )  170-172° .
1  ( -d6)  10,70 (1 , s), 8,30 (1 , s), 8,10 (1 , d, J=9,0 ), 7,90 (1H, d, J=8,7 ), 7,20-7,30 (2H,

m), 6,90 (2H, d, J=9,0 ), 3,70 (4H, dd, J=5,0, 4,7 ), 3,06 (4H, dd, J=5,0, 4,7 ).
 (KBr): 3289, 2966,2848, 1634, 1542, 1425, 1343, 1225, 1108 -1.

HRFABMS: 20 17 2N5O4SNa (M+Na+): 516,0276. : 16,0258.
 C20H17CI2N5O4S x 0,35 l3: , 45,59; , 3,26; , 13,06; S, 5,98; , 20,07.

: , 45,33,  3,38, , 12,96; S, 5,93, , 20,27.
(76) 4-[4- -5-(1,5- -1 -4- )- -2- ]- .

, (1). 4- -
 5- -1,5- -1  ( (74))  8%-

 293-294° .
1  ( -d6)  10,80 (1 , s), 7,81 (2H, d, J=9,0 ), 7,75 (2 , d, J=9,0 ), 7,62 (1 , s), 7,24 (2H, s),

3,56 (3H, s), 2,52 (3 , s).
HRFABMS (M+Na+):  : 415,0623. : 415,0609.

 C15H16N6O3S2  1,0CH3OH  1,0 3: , 42,53; , 4,45; , 18,26; S,13,93.
: , 42,57, ,4,41, , 18,18; S, 14,07.

(77) [4- -2-(4- -4- )- -5- ]-(1,5- -1 -4- )-
.



, (1). 4-(4-
)-  ( (54))  5- -1,5- -1  (

(74))  12%-  >300° .
1  ( -d6)  10,21 (1 , s), 7,57 (1 , s), 7,42 (2H, d, J=8,8 ), 6,94 (2 , d, J=8,8 ), 3,72 (4 , t,

J=4,7 ), 3,54 (3 , s), 3,06 (4H, t, J=4,7 ), 2,50 (3 , s).
HRFABMS ( +):  : 398,1525. : 398,1516.

 C19H22N6O2S  0,2 3  0,2 3: , 54,34; , 5,41; , 19,60; S, 7,48.
: , 54,63, ,5,27, , 19,56; S, 7,47.

(78): [4- -2-(1 -6- )- -5- ]-(3- -5- -2- )- .

2- -3- -5- , 

. 2- -3- -5-  (5,17 , 23,3 ; Spinelli et al., J. Chem.
Soc. Perkin Trans. 2, (1975), pp. 620-622), (1- ) (8,65 , 25,6 ) -

) (163 , 0,23 )  (10,5 ) 100° r0

 2,5 .  5%-  60°
 15  i . 

,  (130 ).  1,8-
[5,4,0] -7-e  (DBU; 2,2 .)  0,1

. 
 3,74  (87%- ) , 

.
1  ( I3)  7,72 (1 , s), 2,58 (3 , s), 2,57 (3H, s),
2- -3- -5- , 

 2- -2'- (12).  2- -3- -
5-  (230 , 1,24 )  330 , 

, .
1  ( I3)  7,75 (1 , s), 4,28 (2 , s), 2,60 (2H, s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -3-

-5-  23%-  >300° .
1  ( -d6)  12,50 (1 , d, J=14,3 ), 11,01 (1 , bs), 8,40 (2 , bs), 8,21 (1 , bs), 8,02 (1 , s), 7,63

(1 , bs), 7,52 (1 , bs), 7,36 (1 , d, J=11,0 ), 2,33 (3H,s).
HRFABMS (M+): : 401,0491. :401,0474.

 C16H12N6O3S2  0,7 2  0,8 3 : , 46,00; , 3,81; , 19,16; S, 14,62;.
: , 45,92, , 3,50, , 19,096; S,14,59.

(79) [4- -2-(1 -6- )- -5- ]-(2,6- )- .

 2- -2',6’- , 

 2- -2'- (12).
 2’,6’-  (703 , 4,5 )  1,01  96%-

, .
1  ( I3)  7,56-7,42 (1 , m), 7,07-6,98 (2 , m), 4,38 (2H, s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  2- -2’,6'-



 78%-  194-200° .
1  ( -d6)  12,45 (1 , s), 10,86 (1 , s), 8,19 (1 , s), 8,16 (2 , bs), 7,80 (1 , bs), 7,59-7,44 (2 ,

m), 7,22-7,11 (3 , m).
HRFABMS: ( +) : 372,0731. :372,0725.

 C17H11N5OSF2 x  0,5 2 : , 53,68; , 3,18; , 18,41; S, 8,43. : ,
53,73,  3,14, , 18,32; S, 8,53.

(80) (4- -2-[4-(4- -1- )- )- -5- }-(2,6- )-
.

, (1). 1-(4-
)-4-  ( (70))  2- -2’,6’-  (

(79))  71%-  168-170° .
1  ( -d6)  10,62 (1 , s), 8,11 (2 , bs), 7,54-7,43 (1 , m), 7,28 (2 , d, J=7,5 ), 7,20-7,10 (2 ,

m), 6,90 (2 , d, J=9,0 ), 3,08 (4 , t, J=4,8 ), 2,41 (4 , t, J=4,8 ), 2,19 (3 , s).
 (KBr): 2942, 2809, 1620, 1590, 1546,1516, 1464, 1429, 1238, 1002 -1.

HRFABMS: ( +)  : 430,1513. :430,1502.
 C21H21N5OSF2 2 : , 58,00; , 5,01; N, 16,10, S, 7,37. : , 57,98,

 4,92, , 16,08; S,7,42.
(81) {4- -2-[4-(4- -1- )- ]- -5- }-(2,6- )-

.

, (1). 1-(4-
)-4-  ( (70))  2- -2’,6’- -4'-

tO  68%-
 239-240° .

1  ( -d6)  8,00 (2 , s), 7,28 (2 , bs), 6,92 (2 , d, J=8,7 ), 3,10 (411, dd, J=5,1, 4,7 ), 2,42
(4H, dd, J=5,1, 4,8 ), 2,20 (311, s).

 (KBr): 3377, 3283, 2942, 2813, 1598, 1542, 1513, 1425 -1.
FABMS: (M+Na+): 552.

 C22H20Cl2F3N5OS x 0,8H2  x 0,7 6H14: , 52,00; H, 5,23; , 11,57, S, 5,30 ,
11,72. : , 51,94, H, 4,98, , 11,18; S, 5,20, Cl, 11,48.

(82): N-{3-|4- -2-(1 -6- )- -5- ]-2,4- }-
.

3'- -2’,6’- , 

.  SnCl2  2 2  (7,70 , 34,2 )  6
 (20 )  2’,6’- -3'-  (4,00 , 17,1 ; Breslin, t al., J. d. Chem. Vol.

38, (1995), pp. 771-793).  5 ,
 Na2CO3. 

3. , 3 (3 50 ).
 MgSO4,  

, tO  (20:80) 
.  2,6  (75%- ) , 

.
1  ( I3)  7,08 (1 , d, J=8,7 ), 6,70 (1 , d, J=8,7 ), 4,12 (2H, bs), 2,56 (3H, s).
N-(3- -2,4- )- , 

.  3’- -2’,6’-  (2,40 , 11,8 ) 



 (25 )  (5,56 , 58,8 ). 
 2 , 

(100 ).  (2X50 ),  MgSO4,  
 2,3

, .
1H  ( 3)  8,38 (1 , d, J=9,1 ), 7,62 (1 , bs), 7,34 (1 , d, J=9,0 ), 2,60 (3H, s), 2,22 (3H, s).
N-(3- -2,4- )- , 

 2- -2’,6’- -3’- (75)).  N-
(3- -2,4- )-  2,3  (100%-

), .
1H  ( 3)  8,48 (1 , d, J=8,7 ), 7,60 (1 , bs), 7,38(1H, d, J=9,0 ), 4,40 (2H, s), 2,20 (3 , s).

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem. J. (Engl. Traml), vol. 24 (1990), pp. 818-822)  N-(3- -

2,4- )- , 
2 2 (10:90) 2 2 (1:10:90) 

 56%- ,  200° .
1H  ( -d6)  9,90 (1 , s), 8,20 (1 , s), 7,84-7,96 (1 , ), 7,68 (1 , d, J=7,4 ), 7,58 (1 , d,

J=8,8 ), 7,24 (1H, d, J=8,4 ), 2,20 (3 , s).
 (KBr): 3295, 1625, 1525, 1425 -1.

HRFABMS:  (MH+): 461,0354. :461,0344.
 C19H15Cl2N6O3S 2  3 : , 45,53; , 4,28, , 12,74; S, 4,86, , 10,75.

: , 45,93, ,4,08, , 12,49; S, 4,83, C1, 10,45.
(83) [4- -2-(4- -4- )- -5- ]-(3- -2- )- .

, (1). 4-(4-
)-  ( (54))  2- -3-  ( (67))

 29%-  125-135° .
1H  ( -d6)  10,40 (1 , s), 7,86 (2 , s), 7,42-7,24 (9 , m), 7,19 (1 , d, J=7,5 ), 6,93 (2 , d,

J=8,7 ), 3,73 (4 , t, J=4,4 ), 3,07 (4H, t, J=4,4 ), 2,26 (3H,s).
HRFABMS: (M+)  : 471,1855. :471,1839.

 C27H26N4O2S x 1,0CF3CO2H: , 59,58; ,  4,66; ,  9,58; S, 5,58. :  ,
59,41,  5,01, , 9,26; S, 5,18.

(84) [4- -2-(4- -4- )- -5- )-(2- -6- )- .

, (1). 4-(4-
)-  ( (54))  2,2’- -6’-  ( (66))

, 3
 22%-  105-125° .

1H  ( -d6)  10,57(1 , s), 8,01 (2 , bs), 7,46 (1 , d, J=7,5 ), 7,39-7,18 (4 , m), 6,96 (2 , d,
J=8,7 ), 3,74 (4 , t, J=4,7 ), 3,09 (4 , t, J=4,7 ), 2,20 (3H, s).

HRFABMS: (MH+) : 73,0647/475. : 473,0657/475.
 C21H21N4O2SBr x 0,7  x 0,6 l3: , 47,60; , 4,37; , 9,98, S, 5,71.

: , 47,95,  4,05, , 9,77; S, 5,51.
(85) 4-[4- -5-(2,6- )- -2- ]- .

, (1). 4-
 2- -2’,6’-  ( (79)) -

 69%-  258-260° .
1H  ( -d6)  11,20 (1 , s), 8,20 (2 , bs), 7,79 (2 , d, J=9,0 ), 7,74 (2 , d, J=9,0 ), 7,61-7,49

(1 , m), 7,26 (2 , s), 7,22 (1H, d, J=7,9 ), 7,19 (1 , d, J=8,0 ).
 (KBr): 3310, 1622, 1599, 1547, 1525, 1467, 1425, 1410, 1318, 1156 -1.

HRFABMS: ( +)  : 411,0397. : 11,0410.
 C16H12N4O3S2F2 x 0,7 3 : , 46,34; , 3,45; , 12,94, S,14,82. : ,

46,19, , 3,12, , 12,83; S, 14,94.



(86): N-(3-{4- -2-[4-(4- -1- )- ]- -5- }-2,4-
)- .

, (1). 1-(4-
)-4-  ( (70))  N-(2- -3- )-  (

(82)) tO I3  60  (13%- ) 
 195-197° .

1H  ( -d6)  10,62 (1 , s), 9,62 (1 , s), 7,90 (1 , bs), 7,78 (1 , dd, J=8,9, 4,4 ), 7,47 (12 , d,
J=8,8 ), 7,30 (2H, bs), 6,92 (2 , d, J=9,1 ), 3,08 (4 , dd, J=5,1, 4,6 ), 2,42 (411, dd, J=5,1, 4,6 ), 2,18 (3H,
s), 2,08 (3 , s).

 (KBr): 3260, 3025, 2801, 1666, 1613, 1525, 1437, 1382, 1299 -1.
HRFABMS:  (M+Na+): 541,0956. :541,0970.

 C23H24CI2N6O2S x 0,5 2  x 0,4 EtOH: , 52,27; , 5,05, , 15,37; S,4,86, ,
12,97. : , 52,13,  5,09, , 15,13; S, 5,78, , 12,96.

(87): {4- -2-[4-(4- -1- )- ]- -5- }-3- -2-
.

, (1). 1-(4-
)-4-  ( (70))  2- -3-  (

(19)) tO I3  75%-
 237,0-237,5° .

1H  ( -d6)  10,50 (1 , s), 8,10 (1 , bs), 7,56 (1H, d, J=5,0 ), 7,38 (2H, d, J=8,8 ), 6,96 (3 , m),
3,10 (411, dd, J=5,1, 4,7 ), 2,45 (4H, dd, J=4,9, 4,7 ), 2,38 (3 , s), 2,24 (3 , s).

 (KBr): 3484, 3319, 2943, 2809,1593,1546, 1414 -1.
HRFABMS:  (MH+): 414,1422. :414,1408.

 C20H23N5OS2  3 2 : , 57,34; , 5,68, N, 16,72; S,15,31. : , 57,01,
,5,72, N, 16,41; 8,15,34.

(88): -3RS- -4RS-{4-[4- -5-(3,5- -4- )- -2- ]-
}- -2- .

, (1).  4-
-DL-  4- -3,5-  ( (63)) ,

 10%- I3  203
(79%- ) , 
150° .

1H  ( -d6)  11,17 (1 , s), 8,89 (1 , d, J=8,0 ), 8,76 (2 , s), 7,86 (2 , d, J=8,7 ), 7,69 (2 , q,
J=8,7 ), 4,73 (1 , q, J=9,3 ), 4,42 (1 , ddd, J=8,9, 8,7, 1,8 ), 4,27 (1 , ddd, J=10,0, 8,7, 6,7 ),

HRFABMS: 20 15 I2N5O4SNa (M+Na+): 514,0120. : 514,0133.
): 3284,1774,1610, 1524,1459,1423,1348, 1306, 1180 "1.

 C20H15CI2N5O4S x 0,25 2  x CHCL3: , 43,52; , 2,85, , 12,32; , 23,70; S,
5,64. : , 43,31, ,2,78, , 12,46; , 24,07; S, 5,63.

(89): [4- -2-(1 -6- )- -5- ]-(2,6- -3- )- .

, (1).  2- -2’,6’-
-3’-  ( (75))  6- -1  ( . Boev et al., Pharm.

Chem. J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  1%
:/10% 2 2  26%- , 

 250-252° .
1H  ( -d6)  8,18 (1 , s), 8,00 (2 , d, J=8,7 ), 7,80 (1 , d, J=8,7 ), 7,52 (1 , bd, J=8,1 ), 7,24-

7,10 (2H, m).



 (KBr): 3385, 1607, 1500 -1.
HRFABMS:  C17H9Cl2N6 3S (M-H+): 447,9930. : 447,9930.

 C17H10Cl2N6 3S  0,1 2  1  0,7  0,1 2 2: , 43,30; , 3,35,
, 15,54; S, 5,93, , 14,42. : , 43,26, ,3,01, , 14,74; S, 7,14, Cl, 14,74.

(90): {4- -2-[4-(4- -1- )- ]- -5- }-(2,5- -2- )-
.

, (1). 1-(4-
)-4-  ( (70))  3- -2,5-  (

(50))  5-10% 2 2
 70%-  205-206° .

1H  ( -d6)  10,50 (1 , s), 8,00 (2 , bs), 7,48 (2 , d, J=8,7 ), 6,95 (2 , d, J=8,7 ), 6,80 (1 , s),
3,10 (4H, dd, J=5,0, 4,4 ), 2,46 (4H, t, J=4,7 ), 2,42 (3H, s), 3,38 (3H, s), 2,24 (3H, s).

 (KBr): 3154, 2944, 2804, 1609, 1543, 1516, 1420, 1296 -1.
HRFABMS:  C21H26N5OS2 ( +): 428,1579. :428,1566.

 C21H25N5OS2  0,7 2 : , 57,30; , 6,04, N, 15,91; S,14,57. : ,
57,19, , 6,06, N, 15,77; S, 14,55.

(91): [4- -2-(1 -6- )- -5- ]-(3- -4- -2,6- )-
.

3’- -4’- -2’,6’- , 

. 3’- -2’,6’-  ( (82); 2,15 , 11,3 ) 
HOAc (8,7 )  0° , 

.  0,5 
.  N 3

, 2 3  2,87  (90%- ) 
, .

3’- -2,4'- -2’,6’- , 

 5- -4- -- (40).  3’-
-4’- -2’,6’-  2,5-5%

2 2  750  (22%- ) , 
.  33% .

, (1). 6- -1 -
 ( . Boev et al., Pharm. Chem, J. (Engl. Transl), vol. 24 (1990), pp. 818-822)  3’- -2,4’-

-2’,6’-  34%- , 
227-230° .

1H  ( -d6)  12,48 (1 , bs), 10,85 (1 , s), 8,22 (1 , s), 8,06 (2 , bs), 7,80 (1 , bs), 7,34 (1 , s),
7,58 (1 , d, J=8,5 ), 7,22 (1 , d, J=8,5 ), 7,22 (1H, d, J=8,5 ), 5,75 (2H, s).

FABMS: (MH+): : 498, 9333. : 498, 9312.
 C17H11N6OSCl2Br  0,8 2 : , 39,83; , 2,48, , 16,39; S, 6,26. : ,

39,92, ,2,43, , 16,26; S, 6,14.
(92) 4-[4- -5-(2,5- -3- )- -2- ]- .

 3- -2,5- , 



 2- -2’- (12).  3- -2,5-
 (2,0 , 10,2 )  2,9  (100%- ) , 

.
1H  ( 3)  7,25 (1 , s), 4,40 (211, s).

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

65%-  274-276° .
1H  ( -d6)  11,20 (1 , s), 8,24 (2 , bs), 7,80 (4 , s), 7,33 (1 , s), 7,31 (2H,s).
FABMS:(MH+) 449/451.

 C14H10N4O3S2CI2: , 37,42; , 2,24; N, 12,47, S, 21,41; , 15,78. : ,
37,56,  2,19, , 12,39; S, 21,29, , 15,71.

(93): [4- -2-(1 -6- )- -5- ]-(2,5- -3- )- .

, (1).  3- -2,5-
 ( (92))  6- -1  ( . Boev et al., Pharm. Chem. J.

(Engl Transl), vol. 24 (1990), pp. 818-822) 
 52%- ,  >300° .

1H  ( -d6)  12,52 (1 , bs), 10,89 (1 , s), 8,26 (1 , s), 8,21(2H, bs), 7,90 (1 , bs), 7,60 (1 , d,
J=8,4 ), 7,28 (1 , s), 7,27 (1 , d, J=8,4 ).

ESIMS(MH+): 410/412.
 C15H9N5OS2Cl2 x 0,1HCl  0,6 : , 45,71; , 3,06, , 15,32; S, 14,03, ,

16,28. : , 45,84, ,2,83, , 15,01; S, 14,27, Cl, 16,00.
(94) {4- -2-[4-(4- -1- )- ]- -5- }-(3- -5- -2-

)- .

, (1).  2- -3-
-5-  ( (78))  1-(4- )-4-  ( (70))

 EtOH 
 64%- .

1H  ( -d6)  10,88 (1 , s), 8,38 (2 , bs), 8,04 (1 , s), 7,38 (2H, d, J=9,0 ), 6,98 (2H, d, J=9,0 ),
3,35 (4H, bs), 3,15 (4H, bs), 2,34 (3H, s), 2,28 (3H, s).

HRFABMS: (MH+): : 459,1273. : 459,1259.
 C20H22N6O3S2  0,8 2  0,2 tO : , 50,81; , 5,18, N, 17,43; S,13,30.

: , 50,94, 11,4,98, N, 17,13; S, 13,55.
(95) 4-[4- -5-(3- -5- -2- )- -2- ]- .

, (1).  2- -3-
-5-  ( (78))  4-

 38%-  268-269° .
1H  ( -d6)  11,31 (1 , s), 8,46 (2 , bs), 8,08 (1 , s), 7,81 (4 , s), 7,32 (2 , s), 2,38 (3 , s).

 C15H13N5 5S3: , 40,99; , 2,98, , 15,94; S,1,89. : , 41,11, , 2,95,
, 15,66; S, 21,70.

(96): (3 - -4- -2,6- )-{4- -2-[4-(4- -1- )- ]-
-5- }- .

,  C(1).  3’-A -2,4’- -
2’,6’-  ( (91))  1-(4-1 )-4-  (

(70))  EtO  43%-
 180-182° .

1H  ( -d6)  10,61 (111, s). 8,01 (211, bs), 7,59 (1 , s), 7,28 (2 , d, J= 8,7 ), 6,94 (211, d,
J=8,7 ), 5,74 (211, s), 3,11 (4 , bs), 2,45 (4 , bs), 2,23 (311, s).

HRFABMS ( +): : 555,0136/557/559. : 555,0122/557/559.
 C21H21N6OSCl2Br  0,7 2  0,6EtO : , 44,70; , 4,39, , 14,09; S, 5,38.

: , 44,84, 11,4,18, , 13,95; S,5,27.



(97) 2-|4-(1- -4- )- ]-4- -5- -(2,6- )- .

 1- -4-(4- )- , 

 N-(3- -2,4- )- (82).  1-(4-
)-  83%- , 1H

,   (Katz  et  al.,  J.  Amer.  Chem.  Soc,  vol.  Ill
(1989), pp. 7554-7557).

1- -4-(4- )- , 

 4-(4- -1- )- (82).  1-
-4-(4- )-  100%- ,

.
1H  ( 3)  6,85 (2 , d, J=8,7 ), 6,98 (2 , d, J=8,7 ), 3,78 (2 , dd, J=5,3, 5,0 ), 3,62 (2 , t, J=5,3,

5,0 ), 3,62 (2 , dd, J=5,3, 5,0 ), 2,98-3,10 (4H,m), 2,18 (3 , s).
1- -4-(4- )- , 

 1-(4- )-1 (41). 
1- -4-(4- )-  88%- .

1H  ( 3)  7,18 (2 , d, J=9,0 ), 6,82 (2 , d, J=9,0 ), 3,78 (2H, dd, J=5,1, 5,3 ), 3,64 (2 , dd,
J=4,9, 5,3 ), 3,16-3,27 (4H, m), 2,10 (3H, s).

, (1). 1- -4-(4-
)-  2- -2’,6’-  ( (52)) 

,  37%-
 265-267° .

1H  ( -d6)  10,60 (1 , bs), 8,02 (2 , bs), 7,50 (2H, d, J=1,9 ), 7,42 (1 , m), 7,38 (2 , bs), 6,98
(2 , d, J=9,0 ), 3,60 (4H, s), 3,20-3,10 (4 , m), 2,00 (3 , s).

 (KBr): 3377, 3166,1601, 1542,11425 -1.
HRFABMS: : C22H22Cl2N5O2S (MH+): 490,0871. : 490,0858.

 C22H21Cl2N5O2S  0,16 2  0,1 6 14: , 54,08; , 4,56; , 14,13; , 13,95, S,
6,39. : , 53,88; , 4,32; , 14,46; , 14,28, S, 6,54.

(98) 2-[4-(1- -4- )- ]-4- -5- -(3- -2- )-
.

, (1).  1- -4-(4-
)-  ( (97))  2- -3-  ( (19))

 37%-  290-292° .
1H  ( -d6)  10,60(1 , bs), 8,10 (2 , bs), 7,48 (1 , d, J=5,0 ), 7,40 (2 , d, J=8,7 ), 6,96-7,04

(2 , m), 3,60 (4 , s), 3,18 (2 , bs), 3,12 (2 , bs), 2,40 (3H, s), 2,02 (3 , s).
 (KBr): 3377, 3166, 1633, 1601, 1542, 1425, 1225 -1.

 C21H23CI2N5O2S  x  1 2 : , 56,89; , 5,27; , 15,80, S, 14,46. : ,
56,98; , 5,27; , 15,72, S, 14,35.

(99) 4-[4- -5-(2- -6- )- -2- ]- .

 2- -2’- -6’- , 

 2- -2’- (12).  2’- -6’-
)-  (745 , 3,61 )  1,05 , 

.



1H  ( 3)  7,69-7,52 (2 , m), 7,44-7,35 (1 , m), 4,42 (3 , s).
, (1). 4- -

 2- -2’- -6’-
 21%-  290-292° .

1H  ( -d6)  11,15 (1 , s), 8,20 (2 , bs), 7,83-7,68 (7 , m), 7,31 (2H, s).
 C17H12N4O3S2F4: , 44,35; , 2,63; , 12,17, S, 13,93. : , 44,42, 

2,64, , 12,13; S, 13,94.
(100) {4- -2-[4-(4- -4- )- ]- -5- }-(2- -6-

)- .

, (1). 1-(4-
)-4-  ( (70))  2- -2’- -6’-  (

(99)) ,  EtO
 74%-  155-158° .

1H  ( -d6)  10,62 (1 , s), 8,06 (2 , bs), 7,72-7,62 (3 , m), 7,10 (2 , d, J=8,7 ), 6,93 (2 , d,
J=8,7 ), 3,11 (4 , bs), 2,45 (4 , bs), 2,22 (3 , s).

HRFABMS: ( +): : 480,1481. : 480,1468.
 C22H21N5OSF4 x 1,0EtO : , 54,84; , 5,18; , 13,33, S, 6,10. : ,

55,11, , 5,11; , 13,31, S, 6,00.
 (101): 4- -2-[4-(1- -4- )- ]- -5- -(2,6-
)- .

1- -4-(4- )- , 

.  1-(4- )-  (2,00 , 9,65 ) 
(30 )  (1,48 , 10,6 )  (2,10 , 9,65 ).

 12  (100 )  (2 50 ). 
 MgSO4,  2,2

,  2,2
, .

1H  ( 3)  8,20 (2 , d, J=9,3 ), 6,82 (2 , d, J=9,3 ), 3,58-3,64 (4 , m), 3,28-3,44 (4 , m), 1,54
(9 , s).

1-(4- )-4- , 

 4-(4- -1- )- (70).  1- -
-4-(4- )-  100%-

, .
1H  ( 3)  6,84 (2 , d, J=8,7 ), 6,67 (2 , d, J=8,8 ), 3,58 (4 , dd, J=5,1, 5,0 ), 2,97 (4 , dd,

J=5,2, 4,8 ), 1,52 (9 , s).
1- -4-(4- )- , 

 1-(4- )-1 (41)).  1-(4-
)-4-  87%- ,

.
1H MP ( 3)  7,18 (2 , d, J=9,0 ), 6,82 (2 , d, J=9,0 ), 3,64 (4 , t, J=5,3 ), 3,24 (4H, t, J=5,3 ),

1,54 (9H, s).
, (1). 1- -

-4-(4- )-  2- -2’,6’-  ( (79))
,  EtOH,  67%-

,  140-143° .
1H  ( -d6)  10,67 (1 , s), 8,13 (2H, s), 7,59-7,45 (1 , m), 7,35 (2H, d, J=9,0 ), 7,23-7,13 (2H, m),

6,96 (2H, d, J=9,0 ), 3,46 (4H, bs), 3,07 (4H, s), 1,43 (9H, s).
HRFABMS: (MH+): : 516,1881. : 516,1900

 C25H27N5O3SF2  0,8 2  0,8EtOH: , 56,56; , 5,57, , 12,99; S, 5,95.
: , 56,34, ,5,54, , 12,89; S, 5,83.



(102) 4-[4- -5-[2, )- -2- ]- .

4- , 

 McKee et al., J. Am. Chem. Soc, vol. 48 (1946), pp. 2506-2507.  4-
 (5,00 , 36,7 )  (60 )  38%-  (15 )

 (3,08 , 40,4 ).  30 ,
 4,66  (78%- ,

.
1H  ( -d6)  8,08 (1 , bs), 7,94 (2 , d, J=8,7 ), 6,53 (2 , d, J=8,7 ), 7,51 (1H, bs).

, (1). 4-
 2- -2’,6’-  ( (79)) 

 26%-  297-298° .
1H  ( -d6)  11,07 (1 , s), 8,22 (2 , bs), 7,91 (1 , s), 7,88 (2 , d, J=8,7 ), 7,66 (2 , d, J=8,7 ),

7,6-7,50 (1 , m), 7,31 (1 , s), 7,27-7,18 (2H, m).
 C17H12ON4O2SF2: , 54,54; , 3,23; , 14,97, S, 8,57. : , 54,27; ,

3,27; , 14,68, S, 8,35.
(103): -({4-[4- -5-(2,6- )- -2- ]- }- )-

.

-(4- )- ]- , 

.  (2,0 ,
11 )  (6 )  4-  (1,6 , 11 )  (3,40 , 24 ).

 100°  12 . 
,  (100 )  (2X100 ). 

 MgSO4, 
,  2,0
, .

1H  ( 3)  8,18 (2 , d, J=9,3 ), 6,62 (2 , d, J=9,7 ), 4,08 (2 , s), 3,20 (3H,s), 1,42 (9H, s),
-[(4- )- , 

 4-(4- -1- )- (70). -
-(4- )- ]-  95%- ,

.
1H  ( 3)  6,60-6,80 (4 , m), 4,08 (2 , s), 3,20 (2 , bs), 3,80 (2 , s), 2,82 (3 , s), 1,42 (9 , s).

1- -[(4- )- ]- , 

 1-(4- )-1 (41)).  1- -
-[(4- )-  98%-

, .
1H  ( 3):  7,10 (2 , d, J=9,1 ), 6,52 (2 , d, J=9,1 ), 3,90 (2H, s), 1,30 (9H, s).

, (1). -[(4-
)- ]-  2- -2’,6’-  ( (79)) 

 34%- ,  200,0-200,5° .
1H  ( -d6)  7,44-7,56 (1 , ), 7,10-7,30 (4 , ), 6,62 (2 , d, J=9,0 ), 4,08 (2 , s), 2,95 (3 , s),

1,32 (9 , s).



 (KBr): 3248, 3142, 2978, 1725, 1619, 1537, 1466, 1231 -1.
 C23H24F2N4O3S: , 58,22; , 5,10, N, 11,81; S, 6,76. : , 58,27, H,

5,11; N, 11,53; S, 6,63.
(104): 4- -2-[4-(1- -4- )- ]- -5- -(3- -2-

)- .

, (1). 1- -
-4-(4- )-  ( (101))  2- -3-  (

(19))  EtO  387  52%-
,  175-176° .

1H  ( 3)  7,00-6,85 (4 , m), 3,62 (4 , dd, J=5,3, 5,0 ), 3,18 (4 , dd, J=5,3, 5,0 ), 2,48 (3 , s),
1,42 (9 , s).

 (KBr): 3260, 2978, 1725, 1684, 1601, 1531, 1419, 1231 -1.
 C24H29N5O3S2: , 57,68; H, 5,85, N, 14,02; S, 12,83. : , 57,74,

,5,82, N, 13,95; S, 12,95.
(105): 4- -2-[4-(1- -4- )- ]- -5- -(2,6-

)- .

, (1). 1- -
-4-(4- )-  ( (101))  2- -2’,6’-
(52)) , 

2 2 (2,5:97,5) 
 90%- ,  165-167° .

1H MP ( 3)  7,22 (2 , d, J=9,0 ), 6,92 (2 , d, J=9,0 ), 3,60 (4 , m), 3,18 (4H,m), 1,42 (9 , s).
 (KBr): 3401, 3271, 2966, 1689, 1607, 1542, 1460, 1225 -1.

HRFABMS:  C25H28N5O3CIS (MH+): 548,1290. : 548,1270.
 C25H27N5O3CIS  x  6 14: , 55,23; , 5,07, , 12,58; , 12,74; S, 5,76.

: , 55,34, ,5,28, , 12,29; , 12,48; S, 5,58.
(106): (3- -2,6- )-[4- -2-[4- -1- )-

-5- ]- .

, (1). 1- -
-4-(4- )-  ( (101))  N-(3- -2,4-

)-  ( (82))  57%- ,
 248-250° .

1H  ( L3)  7,20 (2 , d, J=9,0 ), 6,92 (2 , d, J=9,0 ), 3,54-3,66 (4 , m), 3,12-3,22 (4 , m), 2,28
(3 , s), 1,42 (9 , s).

 (KBr): 3377, 3271, 3177, 2978, 1672, 1548, 1437, 1290, 1231 -1.
HRFABMS: 27 31 I2 6 4S ( +): 605,1505. : 605,1528.

 C27H30Cl2N6O4S x 1,3 2 : , 51,56; , 5,22, , 13,36; , 11,27; S, 5,10.
: , 51,50, , 5,18, , 11,15; , 13,19; S, 4,99.

(107) 4-[4- -5-(2,4,6- )- -2- ]- .

2,4,6- , 

 Reynolds et al., Org, Syn. Coll., vol. IV. (1963) pp. 708-710. 
 Mg (283 , 11,3 )  EtOH (0,25 ) 4 (11 ). , 

, ,  (1,71 , 11,33 )  EtO  (0,91 ) 
, .  30 



 Mg  1 .  (25 ) 
 2,4,6-  (2,50 , 10,3 )  (5 ).  3 

 (0,6 )  (10 ) 
 (2x10 ).  MgSO4

,  (3 ), 2  (2 )  (0,33 ) 
.  7,5 . 

 1  NaOH (35 ) .  MgSO4
 1,80  (78%- ) , 

 (  Baker et al., J. Chem. Soc. (1941), pp. 796-802).
2- -2,-4’,6’- , 

 2- -2’- (12).  2’,4’,6’-
 1,27  (94%- ) , 

, (  Baker et al,. J. Chem. Soc. (1941), pp. 796-802).
1H  7,42 (2H, s), 4,42 (2H, s).

, (1) , 
 (2,2 .). 4-  2- -2’,4’,6’-

, -
 10%- l3 l3  96  (21%- )

.
1H MP (CD3OD)  7,87 (4 , dd, J=14,6, 9,0 ), 7,60 (2H, s).

 (KBr): 3312, 1593, 1545, 1459, 1421, 1161 -1.
ESIMS (MH+): 477/479/481. ( ’’): 475/477/479

16 11 3N4O3S2: , 40,22; , 2,32, N, 11,73; , 22,26; S, 13,42. : ,
40,12, ,2,34, N, 11,56; , 22,41 S,13,43.

(108) 4-[4- -5-(2,6- )- -2- ]-N- .

 4- -N- , 

. N- -4-  (2,58 , 11,9 ;  Khanna et al., J.
Med. Chem., vol. 40. (1997) pp. 1619-1633  10%-  (250 )  (60 )

2  2 . 
 2,17  (98%- ) , 1H  

 ( . , Khanna et al., J. Med. Chem., vol. 40. (1997) pp. 1619-1633 ), 
.

4- -N- , 

 4- (102).  4- -
N-  (2,17 , 11,7 )  2,10  (79%- ) ,

.
1H  ( -d6):  7,83 (2 , d, J=8,4 ), 7,65 (2 , d, J=8,4 ), 7,61 (1 , q, J=4,9 ), 2,43 (3 , d,

J=4,9 ).
, (1). 4- -

 2- -2’,6’-  ( (79)) ,
 10%- l3  5%- l3

 41%,  200° .
1H  ( -d6):  11,23 (1 , s), 8,33 (2 , bs), 7,81 (2 , d, J=8,5 ), 7,54 (2 , d, J=8,5 ), 7,63-7,41

(1H, m), 7,39 (1 , q, J=5,0 ), 7,23 (2H, t, J=7,1 ), 2,41 (3 , d, J=5,0 )
HRFAMBS (MH+): : 425,0554. : 425,0566.

17 14N4O3S2F2  0,5 3 : , 47,72; , 3,66; , 12,72; S, 14,56. :
, 47,56; , 3,52; , 12,72; S, 14,77.

(109) 4-[4- -5-(2,6- )- -2- ]-N,N- .

4- -N,N- , 



.  N,N- -4-  (3,89 , 16,9 ;
 Khanna et al., J. Med Chem., vol. 40. (1997) pp. 1619-1633, 10%-  (800 ),

 (80 )  (200 ) 2  6 . 
 3,68 , 1H ,

 ( . , Khanna et al., J. Med Chem., vol. 40. (1997) pp.
1619-1633 ), .

4- -N,N- , 

.  4- -N,N-  (2,00 , 10 ) 
 (50 )  5-10°  (0,91 , 12 )  (20 ) 

25%  Na2CO3 (10 ).  5  5-8°
 0,5 . 

(70 ). , 
 2,35  (97%- ) , .

1H  ( -d6):  7,82 (2 , d, J=8,4 ), 7,69 (2H, d, J=8,4 ), 2,63 (6H, s).
, (1). 4- -N,N-

 2- -2’,6’-  ( (79)) 
,  EtOH 

 52%-  240-242° .
1H  ( -d6):  11,24 (1 , s), 8,14 (2 , bs), 7,84 (2 , d, J=8,8 ), 7,72 (2 , d, J=8,8 ), 7,62-7,49

(1H, m), 7,23 (1H, d, J=7,9 ), 7,20 (1H, d, J=8,0 ), 2,59 (6H, s).
 C18H16N4O3S2F2: , 49,31; , 3,68; , 12,78; S, 14,63. : , 49,29; ,

3,71; , 12,68; S, 14,50.
(110) (4- -2-{4-[(2- )- ]- }- -5- )-(2,6-

)- .

 N-(4- )-N,N’,N’- -1,2- , 

-(4- )- ]- (103).  4-
'-  87%- , 

.
1H  ( L3)  8,14 (2 , d, J=9,6 ), 6,64 (2H, d, J=9,3 ), 3,58 (2 , t, J=7,5 ), 3,12 (3 , s), 2,52 (2 ,

t, J=7,5 ), 2,32 (6H, s).
N-(4- )-N,N’,N’- -1,2- , 

 4-(4- -1- )- (70).  N-(4-
)-N,N,N’- -1,2-  92%- , 

.
1H MP (CDCL3)  6,62 (4 , s), 3,30 (2 , dd, J=7,6, 7,4 ), 2,85 (3 , s), 2,47 (2 , dd, J=7,7, 7,2 ), 2,32

(6H, s).
N-(4- )-N,N’,N’- -1,2- , 

 1-(4- )-1 (41).  N-
(4- )-N,N’,N’- -1,2-  75%- , 

.
1H  ( L3)  7,13 (2H, d, J=8,8 ), 7,01 (2 , d, J=8,2 ), 3,99 (2 , dd, J=7,6, 7,1 ), 3,15 (1 , bs),

3,02 (3 , s), 2,80 (6 , s).
, ( 1). N-

)-N,N’,N’- -1,2- ,  2- -2’,6’-  ( (79))
, 

2 2 (2,5:97,5-10:90)  55%- , 
 96-98° .



1H  ( -d6):  7,42-7,55 (1 , m), 7,10-7,24 (4 , m), 6,64 (2 , d, J=9,0 ), 2,90 (3 , s), 2,38 (2 , dd,
J=7,2, 6,5 ), 2,18 (6H, s).

 (KBr): 3394, 3180, 2948, 2828, 1620, 1546, 1523, 1466 -1.
HRFABMS:  C21H24F2N5OS (MH+): 435,1670. : 432,1658.

 C21H23F2N5OS x 0,4 2 : , 57,49; , 5,47; , 15,96; S, 7,31. : ,
57,36; , 5,45; , 15,77; S, 7,27.

(111): 2-[4-(1- -4- )- ]-4- -5- -(2,6- )- .

, (1). 1- -4-(4-
)-  ( (97))  2- -2’,6’-  ( (79))

 (320 )  66%- ,  298° .
1H  ( -d6)  7,44-7,58 (1 , m), 7,36 (2 , bd, J=7,2 ), 7,18 (2 , dd, J=8,1, 7,5 ), 6,95 (2 , d,

J=9,0 ), 3,58 (4 , bs), 3,00-3,20 (4 , m), 2,05 (3 , s).
 (KBr): 3389, 3154, 1607, 1601, 1542, 1419, 1219, 1231 -1.

HRFABMS:  C22H21F2N5OS (M+Na+): 480,1282. : 480,1266.
 C22H21N5O2F2S x 0,3 2O: , 57,08; , 4,70, , 15,13; S, 6,93. : ,

56,95, , 4,74, , 15,16; S, 6,82.
(112): 2-[4-(1- -4- )- ]-4- -5- -(2,5- -3- )-

.

, (1). 1- -4-(4-
)-  ( (97))  3- -2,5-  ( (50))

 (200 )  53%- ,  282-283° .
1H  ( -d6)  7,42 (2 , d, J=9,0 ), 6,98 (2H, d, J=9,0 ), 6,82 (1H, s), 3,60 (411, bs), 3,02-3,20 (4H,

m), 2,46 (3H, bs), 2,38 (3H, s), 2,05 (3H, s).
 (KBr): 3401, 3166, 1637, 1601, 1542, 1425, 1231 -1.

HRFABMS:  C22H26N5O2S2 (MH+): 456,1528. : 456,1510.
 C22H25N5O2S2: , 57,87; , 5,74, , 15,34; S, 14,05. : , 57,85,

,5,53, , 15,23; S,14,20.
(113) 4-[4- -5-(2- -6- )- -2- ]- .

, (1). 4-
 ( (102))  2- -2’- -6’-  (

(99)) , 
 8-10% EtO 3  14%- , 

 145° .
1H  ( -d6)  8,30 (1 , bs), 8,10 (2 , bs), 7,94-7,82 (3 , m), 7,74-7,62 (5 , m), 7,30 (1 , s).
HRFABMS ( +): : 425,0695. : 425,0709.

 C18H12N4SF4 x 0,9EtO : , 51,05; H, 3,76; , 12,03, S,6,88. : ,
51,14; , 3,78; , 12,36, S, 6,79.

 ( 114) 4-[4- -5-(3- -2- )- -2- ]-N- .

, (1). 4- -N-
 ( (108))  2- -3-  ( (19))

 57%- ,  197,0-199,5° .
1H  ( -d6)  11,19 (1 , s), 8,24 (2 , bs), 7,86 (2 , d, J=8,7 ), 7,75 (2 , d, J=8,7 ), 7,65 (1 , d,

J=5,0 ), 7,36 (1 , q, J=6,1 ), 7,03 (1H, d, J=5,0 ), 2,42 (3H, s), 2,41 (3H, d, J=6,1 ).
HRFABMS (MH+): : 409,0463. : 409,0474.

 C16H16N4O3S3 x 0,4 2O: , 46,23; , 4,07; N, 13,48, S, 23,14. : ,
46,28; , 3,98; N, 13,38, S, 23,08.

(115): 4-[4- -5-(2,4,6- )- -2- ]- .



 2- -2’,4’,6’- , 

.  1,3,5-  (5,17 , 50,0 )  (12,5 ), 
,  15 3 (13,4 , 115 ). 

. 
 (6,20 , 4,37 , 55,0 )  45

.  6  12
,  (~200 )  (3x50 ). 

 10%-  (2x30 ), 1H  NaOH
(3x30 )  (25 ),  MgSO4  5,28  (51%- ) 

,  (
 43-45° ).

1H MP ( 3)  6,81 (2 , t, J=8,4 ), 4,54 (2H, s).
 (KBr): 1721, 1637, 1616, 1447, 1201,1128, 1045 -1.

 C8H4 F3O: , 46,07; , 1,93; , 17,00. : , 45,92; , 1,95; , 16,97.
, (1) ,

 (2,2 .). 4-  2- -
2’,4’,6’- , 

 5%- 2 2 . 
2 2  70  (33%- ) , 

 148° .
1H MP(CD3OD):  7,91 (1 , s), 7,88 (4H, dd, J=14,9, 6,9 ), 6,99 (2H, dd, J=9,0, 7,5 ).

 (KBr): 3278, 1602, 1549, 1425, 1155 -1.
HRFABMS.  C16H12F3N4O3S2 (MH+): 429,0303. : 429,0315.

 C16H11F3N4O3S2  1,1 2 : , 42,87; , 2,97; , 12,50; S, 14,31;. : ,
42,98; , 2,73; , 12,12; S, 14,48.

(116) {4- -2-[4-(4- -1- )- ]- -5- }-(2,6-
)- .

 1- -4-(4- )- , 

 N- -4- (108) 
Khanna et al., J. Med. Chem., vol. 40. (1997) pp. 1619-1633.  4-  1-

 5,1  (88%- ) , 
.

4-(4- -1- )- , 

 N- -4- (108).  1-
-4-(4- )-  (99%- ), 

.
1H  ( -d6):  7,37 (2 , d, J=8,8 ), 6,67 (2 , d, J=8,8 ), 6,16 (2 , bs), 3,30 (4 , bs), 3,03 (4 , bs),

2,58 (3 , s).
1-(4- )-4- , 

 4- (102).  4-(4-
-1- )-  1,1  (94%- ), 

.
1H  ( 3):  7,74 (2 , d, J=8,6 ), 7,35 (2 , d, J=8,6 ), 3,27 (4H, bs), 2,77 (4 , bs), 2,47 (3 , s).

, (1).  1-(4-
)-4-  2- -2’,6’-  ( (79))

 69%-  172-174° .



1H  ( -d6):  11,23 (1 , bs), 8,21 (2 , bs), 7,84 (2 , d, J=8,8 ), 7,69 (2 , d, J=8,8 ), 7,62-7,49
(1 , m), 7,22 (1 , d, J=7,8 ), 7,19 (1 , d, J=8,1 ), 2,87 (4 , t, J=4,5 ), 2,35 (4 , t, J=4,5 ), 2,13 (3 , s).

HRPAMBS ( +): : 494,1132. : 494,1120.
 C21H21N5O3S2F2  0,1 2  0,5 3 : , 50,50; , 4,57; N, 13,70; S, 12,54.

: , 50,34; , 4,39; N, 13,51; S, 12,63.
(117) (4- -2-{4-[(2- )- ]- }- -5- )-(3-

-2- )- .

, (1). N-(4-
)-N,N’,N’- -1,2-  ( (19))  2- -3-  (

(19)) 2 2 (5:95)
 70%- .

1H  ( -d6):  7,22 (1 , d, J=5,0 ), 7,16 (2H, d, J=9,0 ), 6,72 (1H, d, J=5,0 ), 6,58 (2H, d,
J=9,0 ), 3,44 (2H, dd, J=7,7, 7,4 ), 3,00 (3H, s), 2,42 (3H, s) 2,3 (6H, s).

 (KBr): 3377, 3269, 2937, 2821, 1609, 1543, 1518, 1423 -1.
HRFABMS:  C20H26CI2N5OS2 (MH+): 416,1579. : 416,1594.

 C20H25CI2N5OS2x 1 2 : , 55,40; H, 6,28; N, 16,15; S, 14,71. : ,
55,43; , 5.94; N, 16,37; S, 14,57.

(118) 4-{4-[4- -5-(2,6- )- -2- ]- }-1- -2- .

4-(4- )- -2- , 

-[ -(4- )- )-
(103). -2-  (Aspinall et al., J. Amer, Chem. Soc, vol. 62 (1940), pp. 1202-1204)  4-

 63%- , 
.

1H  ( 3)  8,10 (2 , d, J=8,8 ), 6,80 (2 , d, J=9,2 ), 6,38 (1 , bs), 4,10 (2 , s), 3,74-2,52 (4 , m).
1 - -4-(4- )- -2- , 

.  4-(4- )- -2-  (500 , 2,26 ) 
(5 )  NaH (60 , 2,5 ).  0° ,  (162 ,
2,59 ), .  12 

, . 
, 

420  (79%- ).
1H  ( 3)  8,18 (2 , d, J=9,4 ), 6,78 (2 , d, J=9,4 ), 4,08 (2 , s), 3,68 (2 , dd, J=4,7, 3,6 ), 3,54

(2 , dd, J=4,9, 3,7 ), 3,02 (3 , s).
4-(4- )-1- -2- , 

 4-(4- -1- )- (70).  1-
-4-(4- )- -2- , 

.
1H  ( 3)  6,78 (2 , d, J=9,0 ), 6,60 (2 , d, J=9,0 ), 3,76 (2H, s), 3,44 (2 , dd, J=5,8, 4,9 ), 3,20

(2H, dd, J=4,9, 4,0 ), 3,02 (3 , s).
4-(4- )-1- -2- , 

 1-(4- )-1 (41).  4-(4-
)-1- -2-  85%- , 

.
1H  ( 3):  7,18 (2 , d, J=9,0 ), 6,80 (2 , d, J=9,0 ), 3,90 (2 , s), 3,50 (4 , bs), 3,70 (3 , s).

, (1). 4-(4-
)-1- -2-  2- -2’,6’-  ( (79))

 77%- ,  >300° .



1H  ( -d6)  7,60-7,70 (1 , m), 7,48(2H, bd, J=8,3 ), 7,31 (2H, t, J=7,9 ), 7,09 (2H, d, J=9,0 ),
3,88 (2H, s), 3,58 (2H, bd, J=4,4 ), 3,02 (3 , s).

 C21H19F2N5O2S: , 56,88; , 4,32, , 15,79; S, 7,23. : , 56,81,
11,4,42; , 15,83; S, 7,31.

(119) [4- -2-(4- -4- )- -5- ]-(2,6- )- .

 4- -4- , 

. 4-(4- )-  (1,50 , 6,70 ; Beach et al., Perkin Trans. 2 (1984),
pp. 217-221)  10%-  (200  DeGussa , 50% .) 

 (20 )  (20 ) . 
 1,28  (98%- ) , 

.
4-(4- )- , 

 4- -N,N-
(109).  4- -4-  83%- .

1H  ( 3)  7,13 (2 , d, J=9,1 ), 6,79 (2 , d, J=9,1 ), 3,59 (4 , ddd, J=5,2, 5,0, 2,6 ), 2,72 (4 ,
ddd, J=5,2, 5,0, 2,6 ).

, (1). 4-(4-
)-  2- -2’,6’-  ( (79)) 

 51%- ,  128-130° .
1H  ( -d6):  10,64 (1 , s), 8,12 (2 , bs), 7,56-7,44 (1 , m), 7,30 (2 , d, J=9,0 ), 7,18 (1 , d,

J=7,7 ), 7,15 (1 , d, J=8,1 ), 6,91 (2H, d, J=9,0 ), 3,47 (2H, dd, J=5,1, 5,0 ), 2,65 (2H, dd, J=5,1, 5,0 ).
HRFABMS: ( +): : 433,0968. : 433,0980.

 C20H18N4OS2F2 x 0,2 2 : , 55,08; , 4,25; , 12,85; S, 14,71. : ,
55,02; , 4,14; , 12,72; S, 14,53.

(120): 4-{4-[4- -5-(2,6- )- -2- ]- }- -2- .

4-(4- )- -2- , 

 4-(4- -1- )- (70).  4-(4-
)- -2-  ( (115))  100%-

, .
1H  ( D3 D)  7,02 (2 , d, J=8,7 ), 6,91 (2 , d, J=8,8 ), 3,81 (2 , s), 3,59 (2 , dd, J=5,9, 4,8 ),

3,46 (2 , dd, J=5,9, 4,8 ).
4-(4- )- -2- , 

 1-(4- )-1 (41).  4-(4-
)- -2- , 

.
1H  ( 3):  9,00 (1 , bs), 8,20 (2H, d, J=9,0 ), 7,80 (2H, d, J=9,0 ), 4,50 (211, s), 4,00-4,00 (411,

m).
, (1). 4-(4-

)- -2-  2- -2’,6’-  ( (79)) 
 56%- ,  280-282° .

1H  ( -d6)  9,12 (3 , bs), 8,32-8,44 (1 , m), 8,18 (2H, bd, J=6,9 ), 8,05 (2H, t, J=8,2 ), 7,78
(2 , d, J=9,0 ), 4,52 (2H, s).

HRFABMS:  C20 18F2N5O2S (MH+): 430,1149. : 430,1138.
 C20H17F2N5O2S  0,3 2 : , 55,24; , 4,08, , 16,11; S, 7,37. : ,

55,24, , 4,10; , 15,87; S, 7,34.
(121) {4- -2-[4-(4- -1- )- ]- -5- }-(2,6-

)- .



 1- -4-(4- )- , 

.  1-(4- )-  (2,50 , 12,1 )  (10 ) 
 Na2CO3 (639 , 6,03 )  (585 , 6,03 ). 

,  (30 ). 
3 (3 50 ).  Na2SO4, 

, 
 2,5%- 2 2  2,65  (84%-

) , .
1H  ( 3)  8,10 (2 , d, J=10,7 ), 7,11(2 , d, J=9,5 ), 3,45 (4 , dd, J=5,3, 5,1 ), 2,65 (4 , dd,

J=5,3, 5,1 ), 2,29 (2 , d, J=6,6 ), 0,84-0,98 (1 , m), 0,50-0,58 (2 , m), 0,10-0,15 (2 , m).
4-(4- -1- )- , 

 4-(4- -1- )- (70).  1-
-4-( )-  99%-

, .
1H  ( 3)  6,85(2 , d, J=9,9 ), 6,62 (2 , d, J=8,8 ), 3,42 (2H, bs), 3,10 (4 , dd, J=5,1, 4,8 ),

2,69 (4H, dd, J=5,1, 4,9 ), 2,30 (2H, d, J=6,5 ), 0,90-0,98 (1H, m), 0,50-0,56 (2H, m), 0,10-0,15 (2H, m).
1- -4-(4- )- , 

 1-(4- )-1 (41)).  4-(4-
-1- )-  95%- , 

.
1H MP ( 3):  6,80 (2 , d, J=9,0 ), 6,68 (2H, d, J=9,1 ), 3,08 (1 , bs), 2,55 (4H, bs), 2,10 (211, d,

J=6,2 ), 0,65-0,80 (1 , m), 0,42 (2H, d, J=8,0 ), 0,00 (2H, d, J=4,6 ).
, (1). -4-

(4- )-  2- -2’,6’-  ( (79)) 
 EtOH  17%- ,  215-

218° .
1H  ( -d6):  10,60 (1 , s), 8,04 (2 , bs), 7,46-7,56 (1 , m), 7,18-7,20 (2 , ), 7,08 (2 , dd, J=8,0,

7,7 ), 6.82 (2 , d, J=9,1 ), 2,98-3,03 (4H, m), 2,47 (4 , bs), 2,12 (2 , d, J=6,6 ), 0,72-0,78 (1 , m), 0,34-0,42
(2 ), 0,00-0,12 (2 , m).

 (KBr): 2917, 1920, 1513, 1428 -1.
HRFABMS:  C24H25F2N5OSCs (M+Cs+): 602,0802. : 602,0818.

 C24H25F2N5OSC x 0,5 2  x 0,1EtO : ,60,16; , 5.55; , 14,49; S, 6,64.
: , 59,94; , 5,24; , 14,19; S, 6,92.

(122) [4- -2-(4- -4- )- )- -5- ]-(2,6- )- .

 4- -4- , 

.  4-(4- )-  (600 , 3,0 ; Wang et al., J. Phys. Chem., vol. 99
(1995), pp. 6876-6888)  10%-  (100 )  EtO  (210 ) 

.  510
 (100%- ).

1H  ( 3)  8,59 (2 , dd, J=6,2, 1,6 ), 7,51 (2 , d, J=8,6 ), 7,46 (2 , dd, J=6,2, 1,6 ), 6,79 (2 , d,
J=8,6 ).

4-(4- )- , 

.  4- -4-  (35 )  0°
 Et3N (0,33 , 2,4 )  (99 , 1,29 ).  20  0° , 

10 . , . ,



,  240
 96%- , .

1H  ( 3):  8,62 (2 , d, J=6,3 ), 7,57 (2 , d, J=8,6 ), 7,45 (2 , d, J=6,3 ), 7,27 (2 , d, J=8,6 ).
, (1). 4-(4-

)-  2- -2’,6’-  ( (79)) 
EtO  64%- ,  >300° .

1H  ( -d6):  11,08 (1H, s), 8,61 (2H, d, J=6,0 ), 8,25 (2 , bs), 7,85 (2 , d, J=8,8 ), 7,73 (2 , d,
J=8,8 ), 7,71 (2 , d, J=6,0 ), 7,61-7,49 (1 , m), 7,23 (2H, d, J=7,7 ), 7,20 (1 , d, J=8,1 ).

HRFABMS (MH+): : 409,0935. : 409,0921.
 C21H14N4OSF2 x 0,4 2  x 0,3EtO : ,60,41; , 3.90; , 13,05; S, 7,47.

: , 60,51; , 3,65; , 12,69; S,7,86.
(123) {4- -2-[4-(4- -1- )- ]- -5- }-(2,6- )-

.

 1- -4-(4- )- , 

 Cain et al., J. Med. Chem., vol. 20 (1977). pp. 987-996. 1-(4- )-
 705  (99%- ) , 

.
1H 3)  6,71 (2 , d, J=8,6 ), 6,50 (2 , d, J=8,6 ), 5,97 (2 , bs), 4,58 (2 , bs), 3,39 (4 , dd,

J=5,1, 4,9 ), 2,82 (4 , dd, J=5,1, 4,9 ).
1-(4- )- , 

.  4-(4- )- -1-  (760 , 3,22 ),
10%-  (120 )  (20 )  (20 ) 

 2 .  705
 (99%- ), .

1H MP (CDCL3)  6,71 (2 , d, J=8,6 ), 6,50 (2H, d, J=8,6 ), 5,97 (2H, bs), 4,58 (2 , bs), 3,39 (4 , dd,
J=5,1, 4,9 ), 2,82 (4 , dd, J=5,1, 4,9 ).

1- -4-(4- )- , 

.  1-(4- )-4-  (300 , 1,36 )
 (30 )  -35°  (0,38 , 2,73 ) 

(104 , 1,36 ). . 
, 

 337  94%- , 
.

1H  ( 3):  7,08 (2 , d, J=9,0 ), 6,76 (2 , d, J=9,0 ), 4,45 (2 , bs), 3,50(4 , dd, J=5,4, 5,0 ),
3,15 (4 , dd, J=5,4, 5,0 ). , 

(1). 1- -4-(4- )-  2- -2’,6’-  ( (79))
 45%- ,  278,5-279° .

1H  ( -d6):  10,69 (1 , s), 8,16 (2 , bs), 7,63-7,51 (1 , m), 7,38 (2 , d, J=9,0 ), 7,25 (1 , d,
J=7,8 ), 7,21(1H, d, J=7,9 ), 7,02 (2H, d, J=9,0 ), 6,09 (2H, bs), 3,48 (2 , t, J=4,7 ), 3,11 (2H, t, J=4,7 ).

HRFABMS (M+Na+): : 81,1234. : 481,1246.
 C21H20N6 2SF2  0,5 2 : ,53,95; , 4,53; , 17,98; S, 6,86. : ,

53,92; , 4,35; , 17,64; S, 6,64.
(124) {4- -2-[4-(3R,4- -1- )- ]- -5- }-(2,6- )-

.

 3R- -1-(4- )- , 

. (R)-(-)-2-  (186 , 1,86 ), 1- -4-  (131 ,
0,93 ), Et3N (0,26 , 1,86 )  (2 ) 

. 



,  128  (62%-
) , .

1H MP ( 3)  8,12 (2 , d, J=9,5 ), 6,82 (2H, d, J=9,5 ), 3,80-3,71 (2H, m), 3,18-3,08 (1 , m), 3,04-
2,88 (3H, m), 2,58 (4H, dd, J=12,3, 12,3 ), 1,16 (3H,d,J=6,3 ).

1,2R- -4-(4- )- , 

.  4R- -1-(4- )-  (124 , 0,56 ), 
(93 , 1,37 ),  (1,5 )  (1,5 )  80° ,

, 3. 
 Na2SO4 , 

.
1H MP (CDCL3)  8,12 (2 , d, J=9,4 ), 6,82 (2 , d, J=9,4 ), 3,76 (2 , d, J=12,4 ), 3,67 (2 , d,

J=12,4 ), 3,14 (1 , ddd, J=12,4, 11,7, 1,5 ), 2,90 (1 , d, J=11,7 ), 2,74 (1 , dd, J=117, 10,9 ), 2,40 (1 ,
m), 2,34 (3 , s), 2,22 (1 , m), 1,16 (3H, d, J=6,3 ).

4-(3R,4- -1- )- , 

.  1,2R- -4-(4- )-  (168 , 0,71 ), 10%-
 (3 )  (10 )  1,5 .

, .
1H  ( 3)  6,91 (2 , d, J=8,8 ), 6,75 (2 , d, J=8,8 ), 3,66-3,32 (4 , m), 3,05-2,89 (2 , m), 2,63-

2,48 (211, m), 2,44-2,36 (1H, m), 2,44 (3 , s), 1,22 (3H, d, J=65 ).
4-(4- )-1,2R- , 

.  4-(3R,4- -1- )-  (0,71 )  (15 )  -
35°  (0,20 , 1,43 )  (58 , 0,75 ).

3 .  Na2SO4
 184 ,  Et3N, 

.
1H MP ( 3)  7,12 (2 , d, J=9,1 ), 6,82 (2H, d, J=9,1 ), 3,58-3,46 (2H, m), 3,13-3,03 (2 , m), 2,89-

2,75 (1 , m), 2,65-2,41 (2 , m), 2,49 (3 , s), 1,27 (3H, d, J=6,3 ).
, (1). 4-(4-

)-1,2R-  2- -2’,6’-  ( (79))
 57%- ,  115-118° .

1H MP ( -d6):  10,65 (1 , bs), 8,15 (2 , bs), 7,62-7,50 (1 , m), 7,35 (2 , d, J=9,0 ), 7,23 (1 , d,
J=7,7 ), 7,20 (1H, d, J=8,0 ), 6,97 (2H, d, J=9,0 ), 3,59-3,49 (2H, m), 3,34 (3 , s), 2,90-2,72 (2 , m), 2,40
(1 , t, J=10,9 ), 2,28-2,05 (2 , m), 1,09 (2 , d, J=6,2 ).

HRFABMS (MH+): : 444,1670. : 444,1656.
 C22H23N5OSF2  0,8 2  0,6 : ,58,33; , 6,14; , 13,94; S, 6,38.

: , 58,38; , 5,92; , 13,89; S, 6,33.
(125): {4- -2-[4-(38,4- )- ]- -5- }-(2,6- )-

.

4-(4- )-1,28- , 

, 4-(4- )-1,2R-
(124)). , 

. , (1). 4-(4-
)-1,28-  2- -2’,6’-  ( (79))

 77%- ,  110-116° .
1H NMR ( -d6):  10,65 (1 , bs), 8,15 (2 , bs), 7,62-7,50 (1 , m), 7,35 (2h, d, J=9,0 ), 7,23 (1 , d,

J=7,7 ), 7,20 (1 , d, J=8,0 ), 6,97 (2 , d, J=9,0 ), 3,59-3,49 (2 , m), 3,34 (3 , s), 2,90-2,72 (2 , m), 2,40
(1 , t, J=10,9 ), 2,28-2,05 (2 , m), 1,09 (3 , d, J=6,2 ).

 (KBr); 3386, 2974, 3168, 2970, 2807, 1620, 1589, 1547, 1517, 1464, 1429, 1238, 1001 -1

HRFABMS ( +): : 444,1670. : 444,1659.
 C22H23N5OSF2 x 0,7 2  x 0,2t-BuOH: , 58,15; , 5,65; , 14,87; S, 6,81.



, 58,06; , 5,61; , 14,58; S, 6,90.
(126): (4- -2-{4-[(3- )- ]- }- -5- )-(2,6-

)- .

N-(4- )-N,N’,N’- -1,3- , 

-[ -(4- ]- (103). 4-
’- ,  280°

133,322  4,26  (85%- )
, .

1H NMR (CDCL3):  8,10 (2 , ddd, J=9,5, 8,2, 5,3 ), 6,64 (2H, ddd, J=9,5, 8,2, 5,3 ), 3,50 (2H, t, J=7,2 ),
3,08 (3H, s), 2,07 (3 , t, J=6,8 ), 2,23 (6H, s), 1,72-1,82 (2H, m).

N-(4- )-N,N’,N’- -1,3- , 

.  N-(4- )-N,N’,N’- -1,3-  (1,72 ,
7,25 ) (II) (8,05 , 36,2 ),  (25 )  (5 ) 

 3,5 , . 
 Na2CO3 , . 

. 
 10%- 3 (4 ). , 

Na2SO4 , 
 ( , )  1%- 2 2,  0,39  (26%)

, , .
1H NMR (CDCL3):  6,67 (4 , dd, J=9,0, 8,6 ), 3,22 (2 , t, J=7,2 ), 2,82 (3 , s), 2,31 (2 , t, J=7,5 ), 2,23

(6 , s), 1,70 (2 , p, J=7,4 ).
N-(4- )-N,N’,N’- -1,3- , 

 4-(4- )-1,2R- (124). -(4-
)- ’, ’- -1,3-  86%- , 

1H NMR (CDCL3):  7,09 (2 , d, J=9,0 ), 6,59 (2 , d, J=9,0 ), 3,38 (2 , J=7,2 ), 2,94 (3 , s), 2,36 (2 , t,
J=7,2 ), 2,29 (6H, s), 1,78 (2 , , J=7,2 ).

 (KBr): 2127, 1605,1514, 1379 -1
, (1). N-(4-

)-N,N’,N’- -1,3-  2- -2’,6’-  (
(79)) , 

 7-14% I3 2 2
(51%- )  115-120°  ( .).

1H NMR ( -d6):  10,50 (1 , bs), 8,05 (2H,bs), 7,50 (1 , ddd, J=15,3, 8,4, 6,7 ), 7,10-7,35 (4 , m),
6,68 (2 , d, J=9,1 ), 2,84 (3 , s), 2,27 (2 , t, J=7,2 ), 2,16 (6 , s), 1,61 (2 , , J=7,3 ).

 (KBr): 3393, 3279, 3165, 2951, 1619, 1545, 1524, 1462, 1436 -1

HRFABMS:  C22H26F2N5OS (MH+): 446,1826. : 446,1810.
:  C21H23F2N5OS x 0,8 2  x 0,4 6H14: , 59,28; , 6,56; , 14,16; S, 6,49.

: , 59,37; , 6,31; , 13,76; S, 6,26.
(127): (2,6- )-{2-[4-(4- -4- -1- )- ]- -5- }-

.

1-(4- )-4- -4- , 

-[ -(4- )- ]- (103).  4-
 1-(4-  (Ratous et. al., J. Med. Chem., vol. 8 (1965), pp. 104-107)



 27%- , .
1H NMR (CD3OD):  8,20 (2 , d, J=5,0 ), 8,08 (2 , d, J=9,4 ), 7,04 (2 , d, J=9,5 ), 3,62-3,68 (4 , m),

3,50-3,56 (4 , m).
4-(4- -4- -1- )- , 

 4-(4- -1- )- (70).  1-(4-
)-4- -4-  100%- , 

.
1H NMR (CD3OD):  8,16 (2 , d, J=6,7 ), 6,90 (2 , bd, J=8,9 ), 6,74 (2H, d, J=6,6 ), 3,56 (4H, dd, J=5,3,

5,0 ), 3,14 (4H, dd, J=5,0, 4,2 ).
1-(4- )-4- -4- , 

.  4-(4- -4- -1- )-  (2,00 , 7,86 ) 
10%-  (10 )  (720 , 9,43 ).  0,5

,  N 3
 1,9  (82%- ), 

.
1H NMR ( -d6):  6,73 (4 , d, J=8,8 ), 6,51 (4 , d, J=8,8 ), 3,32 (4H, bs), 3,29 (4 , bs).

, (1).  1-(4-
)-4- -4-  2- -2’,6’-  ( (79)) 

3 ,  30%-
,  155-157° .

1H NMR ( -d6):  8,16 (2 , d, J=6,0 ), 8,04 (1 , bs), 7,40-7,52 (1H, m), 7,32 (2H, d, J=8,7 ), 7,15
(2H, t, J=7,7 ), 6,96 (2H, d, J=9,0 ), 6,85 (2H, d, J=5,5 ), 3,60 (4 , bs).

HRFABMS:  ( +): 493,1622. : 493,1606.
:  C23H23F2N6OS x 0,7  x 0,1CHCL3 x 0,1 : , 58,40; , 4,81; , 15,72;

S, 6,60. : , 58,38; , 4,50, , 15,37; S, 7,00.
(128): {4- -2-[4-(1- -[1,4]- -4- )- ]- -5- }-(2,6- )-

.

1- -4-(4- )-[1,4] , 

-[ -(4- )- ]- (103). 1-
 (93%- ), 

.
1H NMR (CDCL3):  8,12 (2 , d, J=9,5 ), 6,64 (2 , d, J=9,5 ), 3,56-3,70 (4 , m), 2,74 (2 , dd, J=4,9,

3,3 ), 2,58 (2 , dd, J=5,6, 5,4 ), 2,40 (3 , s), 2,00-2,08 (2 , m).
4-(4- -[1,4] -1- )- , 

 4-(4- -1- )- (70).  1-
-4-(4- )[1,4]  (100%- ) , 

.
1H NMR (CDCL3):  6,68 (2 , d, J=12,2 ), 6,60 (2 , d, J=6,8 ), 3,52 (2 , dd, J=4,8, 4,7 ), 3,3 (2 , t,

J=6,3 ), 2,71 (211, dd, J=4,9, 4,7 ), 2,58 (2H, dd, J=5,5, 5,4 ), 2,38 (3H, s), 1,95-2,04 (1 , m), 1-(4-
)-4- -[1,4] , 

 1-(4- )-1 (41).  4-(4- -
[1,4] -1- )- , 3, 

 85%- , 
1H NMR (CDCL3):  7,02 (2 , d, J=9,0 ), 6,56 (2H, d, J=9,0 ), 3,54 (2H, dd, J=4,8, 4,8 ), 3,45 (2H, 1,

J=6,3 ), 2,67 (2H, dd, J=4,9, 4,8 ), 2,53 (2H, dd, J=5,6, 5,4 ), 2,36 (3H, s), 1,97 (2 , , J=5,7 ). 
, (1). 1-(4- )-4- -

[1,4]  2- -2’,6’-  ( (79)) 
EtOH,  26%- , 
138-140° .

1H NMR ( -d6):  8,05 (1 , s),), 7,42-7,52 (1 , m), 7,10-7,22 (4H, m), 6,64 (2H, d, J=9,1 ), 3,36-3,52



(411, m), 2,58 (211, dd, J=4,8, 4,7 ), 2,42 (2H, dd, J=5,6, 5,4 ), 2,25 (3H, s), 1,82-1,92 (2H, m).
HRFABMS:  C22H24F2N5OS (MH+): 444,1670. : 444,1656.

:  C22H23F2N5OS  0,5 2  0,8EtO : , 57,92; , 5,93; , 14,31; S, 6,55.
: , 58,05; , 5,69; , 14,15; S, 6,55.

(129): 3-({4-[4- -5-(2,6- )- -2- ]- }- .

3-[ -(4- )- ]- , 

.  (7,23 , 40%- )
 N- -4-  (5,00 , 32,9 )  (7,23 )  (80 ).

 55°  3,5 , 
 20%-  . . 

, 2 3 , 
.  6,15

 (91%- ), .
1H NMR (CDCL3):  8,17 (2 , d, J=9,4 ), 6,66 (2 , d, J=9,4 ), 3,82 (2 , t, J=6,7 ), 3,19 (3 , s), 2,66 (2 ,

t, J=6,7 ).
3-[(4- )- ]- , 

 4-(3S,4- -1- )- (134).
 3-[ -4-(4- )- ]-  (100%- ) , 

.
1H NMR (CDCL3):  6,68 (4 , s), 3,57 (2 , t, J=7,0 ), 2,90 (3 , s), 2,51 (2H, t, J=7,0 ).
3-[(4- )- ]- , 

 4-(4- )-1,2S-
(134).  3-[(4- )- ]-  (95%- ) 

, .
1H NMR (CDCL3):  7,15 (2 , d, J=9,1 ), 6,62 (2 , d, J=9,1 ), 3,72 (2 , t, J=6,8 ), 3,05 (3 , s), 2,58 (2 ,

t, J=6,8 ).
, (1).  3-[4-(4-

)- ]-  2- -2’,6’-  ( (79))
 66%- ,  120-130°  ( .).

1H NMR ( -d6):  10,52 (1 , bs), 8,10 (2 , bs), 7,49 (1 , ddd, J=15,3, 8,2, 6,7 ), 7,26 (2 , bd,
J=8,2 ), 7,15 (2 , dd, J=8,1, 7,7 ), 6,76 (2H, d, J=9,1 ), 3,63 (2H, t, J=6,7 ), 2,91 (3 , s), 2,69 (2H, t,
J=6,7 ).

 (KBr): 3417, 3309, 1618, 1548, 1523, 1463, 1436, 1376, 1356, 1234, 1001 -1.
HRFABMS:  C20H17N5OSF2Na (M+Na+): 436,1020. : 436,10030.

:  C20H17N5OSF2  0,2 2O x 0,45 -BuOH: , 58,13; H, 4,90; , 15,55; S, 7,12.
: , 57,88; , 4,79; , 15,16; S, 6,95.

(130): 2-[4- -2-(4- )- -5- ]- .

, (1). , 
: 

 ( )  ( )-4-(2- )-3-(4- )-3-(4- )-3 -2-
.  4-  2'- -2-

 258-260° .
1H NMR ( -d6):  11,35 (1 , s), 8,23 (2 , d, J=9,3 ), 7,98-8,04 (4 , m), 7,85 (2 , d, J=9,2 ), 7,35-

7,67 (1 , m), 7,52-7,63 (4 , m) 7,39-7,45 (2 , m).
13C NMR(MeOH-d4):  181,5, 166,4, 164,4, 147,2, 145,8, 142,0, 135,2, 134,3, 131,2, 130,0, 129,3,

129,2,128,3, 126,5, 125,6, 123,9, 118,3.
 C23H16N4O5S: , 59,99; , 3,50; , 12,17; S, 6,96. : , 58,25; , 3,54;

, 11,77; S, 6,94.
, : (Z)-4-(2- )-3-(4- )-3 -2- ,



.
1H NMR ( -d6):  9,79 (1 , s), 8,18 (2 , d, J=9,0 ), 7,55 (2 , d, J=9,0 ), 7,26 (1 , dd, J=7,5, 1,5 ),

7,17 (1 , ddd, J=7,5, 7,4, 1,5 ), 7,05 (1 , s), 6,79 (1 , dd, J=7,6, 7,4 ), 6,65 (1 , d, J=8,2 ).
13C NMR (MeOH-d4):  176,8, 157,9, 150,3, 143,6, 141,7, 134,4, 134,2, 132,0, 126,0,122,1, 119,5, 119,3,

117,9, 107,3.
HRFABMS:  C16H10N4O3S (MH+): 339,0552. : 339,0550.

, : ( )-4-(2- )-3-(4- )-3 -2- ,

.
1H NMR ( -d6):  13,2 (1 , s), 8,25 (2H, d, J=9,2 ), 7,75 (1 , dd, J=7,8, 1,5 ), 7,55 (1 , ddd, J=8,6,

7,5, 1,1 ), 7,41 (1H, ddd, J=8,6, 7,5, 1,1 ), 7,25 (1H, dd, J=8,1, 1,0 ), 7,13 (1 , d, J=9,2 ), 7,01 (1H, s).
13C NMR (MeOH-d4):  174,8, 162,1, 152,2, 143,6, 134,0, 131,4, 129,9, 126,4, 126,2, 122,0,121,5, 117,8,

105,6.
ESIBMS: 16 10N4 3S ( +): 339. : 339.

(131): (4- -2-{4-[4-(2,2,2- )- -1- ]- }- -5- )-(2,6-
)- .

1-(4- )-4-(2,2,2- )- , 

-(4- ]- (103). 1-(4-
)-  1,1,1- -2-  (33%-

).
1H NMR (CDCL3):  8,13 (2H, d, J=9,2 ), 6,82 (2 , d, J=9,2 ), 3,51-3,38 (4H, m), 3,10-2,99 (2H, m), 2,87-

2,77 (4H, m).
4-[4-(2,2,2- )- -1- ]- , 

 4-(4- -1- )- (70).  1-(4-
)-4-(2,2,2- )-  (100%-

).
1H NMR (CDCL3):  6,83 (2 , d, J=8,8 ), 6,68 (2H, d, J=8,8 ), 3,40 (2H, bs), 3,11-3,06 (6H, m), 2,86 (4H,

dd, J=5,1, 4,7 ).
1-(4- )-4-(2,2,2- )- , 

 1-(4- )-4- (70)).  4-[4-(2,2,2-
)- -1- ]-  89%- .

1H NMR (CDCL3):  7,15 (2 , d, J=9,1 ), 6,85 (2 , d, J=9,0 ), 3,25 (4 , dd, J=4,9, 5,2 ), 3,05 (2 , q,
J=9,5 ), 2,86 (4 , dd, J=5,1, 4,8 ).

, ( 1). 1-(4-
)-4-(2,2,2- )-  2- -2’,6’-  ( (79))

 - 5%- 3
 63%- ,  99-102° .

1H NMR ( -D6):  8,12 (1H,bs), 7,58-7,46 (1 , m), 7,30 (2 , bd, J=7,4 ), 7,18 (2H, dd, J=7,8, 77 ),
6,92 (2H, d, J=8,9 ), 3,24 (2H, q, J=10,3 ), 3,12 (4H, dd, J=4,1, 5,0 ), 2,76 (4H, bd, J=4,6 ).

 (KBr): 3394, 3276, 3178, 3058, 2954, 2829, 1617, 1588, 1547, 1462, 1426, 1231 -1.
:  C22H2OF2N5OS  0,15 3: , 51,62; , 3,94; , 13,59; S, 6,22. : ,

51,68; , 3,93; , 13,39; S, 6,03.



 D(1) (3- )-(4- -2- -5- )- .

(1) - ((4- -2- -5- )-(3- )-
(520 , 1,53 ),  10%-  (80 )  (10 ) 

.  470
,  100  (19%- )

 162-164° .
1H  ( -d6)  10,75 (1H, s), 8,42 (1H, bs), 8,15 (2H, bs), 7,60 (2H, d, J=7,8 ), 7,34 (2H, d, J=7,8 ),

7,23 (1H, t, J=7,8 ), 7,14 (1H, s), 7,07 (1 , d, J=7,8 ), 7,05 (1H, t, J=7,8 ), 6,91 (1H, d, J=7,8 ).
FABMS (MH+):311.

:  C16H14N4OS x 2O x 6 6: , 59,30; , 4,98; , 16,66; S, 9,54. : ,
59,02; , 4,61; , 16,34; S, 9,25.

 D(2) (4- )-(4- -2- -5- )- .

 D(1) . 
(2) ((4- )-(4- -2- -5- ) 

 410  (90%- ) 
 >300° .

1H -d6)  10,85 (1 , bs), 8,44-8,20 (2 , bs), 8,36 (1 , d, J=8,7 ), 8,17(1 , d, J=8,7 ), 7,89(1H,
d, J=15,9 ), 7,86 (1H, d, J=15,9 ), 7,62 (2H, d, J=7,8 ), 7,37 (2H, t, J=7,8 ), 7,09 (1 , t, J=7,8 ).

FABMS (MH+): 311.
:  C16H14N4OS  0,5 2 : , 60,17; , 4,73; , 17,54; S, 10,04. : ,

60,09; , 4,73; , 17,58; S, 9,93.
 D(3) [4- -2-(4- )- -5- ]-(2- )- .

 D(1) . 
(4)  26  (30%- ) .

1H  ( -d6)  10,38 (1 , s), 8,06 (2 , bs), 7,31 (2 , d, J=9,0 ), 7,30 (1 , d, J=7,5 ), 7,08 (1 , t,
J=7,5 ), 6,72 (2 , d, J=9,0 ), 6,68 (1 , d, J=7,5 ), 6,51 (1 , t, J=7,5 ), 5,75 (2 , s), 2,88 (6H, s).

FABMS (MH+): 354.
:  C18H19N5OS  0,5 2  0,3 : , 59,07; , 5,74; , 18,82; S, 8,62.

: , 59,24; , 5,56; , 18,51; S, 8,36.
 D(4) [4- -2-(4- )- -5- ]- .

 D(1) . 
(8) (  [4- -2-(4- )- -5- ]- , 450 ,

1,32 )  120  (29%- ) 
 167-169° .

1H  ( -d6)  10,38 (1 , s), 8,15 (2 , bs), 7,64-7,55 (2 , m), 7,47-7,38 (3 , m) 7,10 (2 , d, J=8,6 ),
6,55 (2 , d, J=8,6 ), 5,20 (1 , bs).

FABMS (MH+): 311.
:  C16H14N4OS x 2 : , 56,96; , 5,08; , 16,61; S, 9,50. : , 56,94; ,

5,07; , 16,60; S, 9,64.
 D(5) 4-[4- -5-(3- -5- -2- )- -5- ]- .

 D(1) . 
(95)  EtOH  (96%- ) 

 268-271° .
1H  ( -d6)  10,97 (1 , s), 7,91 (2H, s), 7,82 (2H, d, J=9,1 ), 7,78 (2H, d, J=9,1 ), 7,28 (2H, s),

6,43 (2H, s), 5,81 (2H, s), 2,34 (3H, s).
FABMS (MH+): 410.

:  C15H15N5O3S3 x 0,1H2O x 0,3 EtO : , 44,07; H, 4,03; , 16,47; S, 22,63.
: , 44,23; , 3,93; , 16,07; S, 23,01.

(1): 4-[4- -5-(2- )- -2- ]-



(5) ( -4-[4- -5-(2- )- -2- ]-
, 950 , 2,3 )  (15 )  3  NaOH (10 ).  30 

 4,  1 , .  (100 ).
.  672  (76%)

 289-292° .
1H NMR ( -d6):  12,75 (1 , s), 11,13 (1H, s), 8,12 (2H, bs), 8,08 (1H, d, J=7,8 ), 7,91 (2H, d,

J=8,7 ), 7,82 (1H, td, J=8,4, 0,9 ), 7,78-7,68 (4H, m).
FABMS (MH+): 385.

 C19H18N4O3S: , 53,12; , 3,15; , 14,58; S, 8,34. : , 53,29; , 3,25;
, 14,31; S, 8,11.

(2): 4-[4- -2-(4- )- -5- ]- .

-4-[4- -2-(4- )- -5- ]-  (500 ,
1,12 ; (34))  (10 )  1  NaOH (3,4 , 3,4 ).  4

 3 . 
 EtO  330  (70%- ) 

 298,5-300° .
1H NMR ( -d6):  13,15 (1 , s), 11,14 (1 , s), 8,31 (2 , bs), 8,02 (2 , d, J=8,1 ), 7,78 (4 , s), 7,77

(2 , d, J=8,1 ), 7,26 (2 , s).
HRFABMS (M+Na+): : 441,0303. : 441,0320.

 C17H14N4 5S2  0,4 2 : , 47,97; , 3,50; , 13,16; S, 15,07. : ,
48,04; , 3,48; , 12,98; S, 15,18.

 F: 2-[4- -2-(4- )- -5- ]-

(12) (2,00 , 4,43 )  (5 ) ) (709 ,
8,86 ) .  2 

,  1  20%-  MeOH/CHCL3.
 CHCL3 , ,  Na2SO4

, 
 5%- 2 L2  EtO  255  (61%-

) ,  110-116° .
1H NMR ( -d6):  10,70 (1 , s), 8,24 (2H, bs), 7,91 (1 , d, J=7,8 ), 7,80-7,66 (2H, m), 7,61 (1 , td,

J=7,8, 1,2 ), 7,42 (2H, d, J=9,0 ), 6,92 (2H, d, J=9,0 ), 3,72 (3H,s).
FABMS (MH+): 351.

 C18H14N4O2S  0,25 2  0,2EtO : , 60,69;  4,35; , 15,39; S, 8,81.
: , 60,84; , 4,24; , 15,07; S, 9,02.

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

(82), N-{3-[4- -2-(1H- -6- )- -5- ]-2,4-
}-  (100 , 0,220 )  6 I (4 ) 

 24 .  7 2
NaOH , 2 , 2

.  36%-
 235-237° .

1H NMR ( -d6):  8,16 (1 , bs), 7,86 (2H, bs), 7,38-7,62 (1 , m), 7,18 (1 , d, J=8,5 ), 7,02 (1 , d,
J=8,8 ), 6,68 (1 , d, J=8,7 ), 5,50 (1 , bs).

 (KBr): 3177, 1614, 1543, 1443, 1308 -1.
FABMS (MH+): 419.

 C17H12CI2N4OS  0,8 2  x 1 : , 46,42; , 3,81; , 18,04; S, 6,88.
: , 46,37; , 3,45; , 15,29; , 17,84; S, 6,77.

(1): [4- -2-(4- -1- )- -5- ]-(3- -2- )-
.



. (104) (100 ,
0,20 )  (1 ) 

196
MeOH (0,5 )  4 l  (200 , 0,80 ). 

 2 , 
 97%-  198-200° .

1H NMR ( -d6):  10,80 (1 , m), 9,22 (1 , bs), 7,60 (1 , d, J=5,0 ), 7,42 (1 , d, J=8,7 ), 6,98-7,08
, m), 3,38 (4 , d, J=4,4 ), 3,22 (4 , s), 2,18 (3H, s).

 (KBr): 3177, 1614,1543, 1443,1308 -1.
HRFABMS:  C19H22N5OS2 (MH+): 400,1266. : 400,1254

 C19H21N5OS2 x 0,6 2  x 3 l: , 43,19; , 4,89; , 13,47; S, 12,34. :
, 43,61; , 4,97; , 13,12; S, 12,16.

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

(1) . 
(106)  48%-  >280° .

1H NMR ( -d6):  8,88 (1 , bs), 8,00 (1 , bs), 7,40 (2H, bs), 7,18 (1H, d, J=8,7 ), 6,98 (2H, d,
J=8,4 ), 6,80 (1H, d, J=8,7 ), 3,38 (4H, s), 2,12 (4H,s).

 (KBr): 3406, 1618, 1560,1458, 1308 -1.
HRFABMS:  C20H21Cl2N6OS ( +): 463,0875. : 463,0862.

 C20H20Cl2N6OS  3  0,5 : , 42,84; , 4,41; , 28,74; , 13,62; S,
5,20. : , 42,96; , 4,47; , 28,28; , 13,53; S, 5,15.

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

, (1).
(105)  44%-

 298-399° .
1H NMR ( -d6):  7,60-7,50 (5 , m), 7,08 (2 , d, J=7,8 ), 3,44 (4H, bs).

 (KBr): 3395, 2959,1618, 1513, 1425 -1.
HRFABMS:  C20H20Cl2N5OS (MH+): 448,0766. : 448,0749.

 C20H19Cl2N5OS  1,2 2  0,9 : , 47,78; , 4,47; , 20,45; , 13,93; S,
6,38. : , 47,99; , 4,38; , 20,57; , 13,56; S, 6,24.

 J(l): [4- -2-(4- -1- )- -5- ]-(2,4,6- )-

{4- -2-[4-(4- -1- )- ]- -5- }-(2,4,6- )-
, 

(1) . 1- -4-( )-
 ( (101)  2- -2’,4’,6’-  ( (107)) 

,  EtOH  144  (50%) 
 192-193°  ( .)

1H NMR ( -d6):  7,78 (2 , s), 7,33 (2 , bm), 6,98 (2 , d, J=9,0 ), 3,15-3,05 (4H,m), 1,45 (s,9H).
 (KBr): 3389, 3276, 3166, 1676, 1608, 1577, 1544, 1461, 1421, 1366, 1235, 1202,1164 -1.

HRFABMS:  C25H26 3N5O3SCs (M+Cs+): 715,9847. : 715,9822.
 C25H26 3N5O3S  0,75 2  0,4EtO : , 50,40; , 4,90; , 11,39; , 17,30; S,

5,22. : , 50,69; , 5,16; , 10,98; , 17,70; S, 4,90.



. {4- -2-[4-(4- -1- )-
]- -5- }-(2,4,6- )-  (50 , 0,86 ) 

 ( ; 0,5 )  0° .  20  0°
 NaHCO3. , 

3 ,  22  (42%) .
1H NMR ( -d6):  7,80 (2 , s), 7,38 (2 , d, J=9,0 ), 7,01 (2 , d, J=9,0 ).

 (KBr): 3396, 3284, 3178, 1676, 1614, 1543, 1461, 1423, 1202, 1137 -1.
HRPABMS:  C20H18CI3N5OS ( +): 484,0346. : 484,0333.

 C20H18CI3N5OS  0,8  0,8 3: , 43,96; , 3,67; , 11,60. :
, 42,87; , 3,45; , 11,27.

 J(2): [4- -2-(4- -1- )- -5- ]-(2,6- )-

,  J(l). (101) (250 ,
0,48 ) 2 2  0°  (5 ).  20  0°

, , 
 0°  Na2CO3  9. 

EtO  116  (58%- )  190-193° .
1H NMR ( -d6):  8,13 (2 , bs), 7,52 (1 , , J=7,3 ), 7,36 (2 , d, J=8,7 ), 7,19 (2 , t, J=8,7 ), 6,99

(2H, t, J=8,7 ), 3,24 (4H, bs), 3,13 (4 , bs).
HRFABMS (MH+): : 416,1357. : 416,1370.

 C20H19N5OSF2  0,7 2  0,7CF3COOH: , 49,96; , 4,11; , 13,49; S, 6,17.
: , 50,16; , 4,33; , 13,14; S, 6,06.

 J(3): [4- -2-(4- -1- )- -2- ]-(2,4,6,- )-

{4- -2-[4-(4- -1- )- ]- -5- }-(2,4,6- )-
, 

(1) . 1- -4-(4-
)-  ( (101)  2’- -2,4,6-  ( (115))

,  EtOH  200  (80%) 
,  125-130° ,  132-135°  ( ).

1H NMR (CD3CN):  8,69 (1 , bs), 7,46 (2H, d, J=9,0 ), 7,20-7,10 (4H, m), 3,74-3,62 (4H, m), 3,28-3,20 (4H,
m), 1,60 (s, 9H).

 (KBr): 3389, 3282, 3178, 1686, 1637, 1604, 1546, 1427, 1366, 1343, 1233, 1168, 1121, 1035, 999 -1.
HRFABMS:  C25H27F3N5O3S (MH+): 534,1787. : 534,1772.

 C25H26F3N5O3S   1 2  0,5EtO : , 54,35; , 5,44; , 12,19; S, 5,58.
: , 54,26; , 5,07; , 11,92; S, 5,50.

 J(l) , 
 10% 3,  57  (60%) 

,  205° .
1H NMR (CD3CN):  7,78 (2 , s), 7,42 (2 , d, J=9,0 ), 7,01 (2 , d, J=9,0 ), 3,30-3,18 (4 , m), 3,14-3,02

(4 , m).
 (KBr): 33406, 1603, 1544, 1430,1237, 1120, 1034 -1.

HRFABMS:  C20H18F3N5OS (MH+): 434,1262. : 434,1274.
 C20H18F3N5OS  0,7  0,7 3: , 47,65; , 4,02; , 12,98; S, 5,94.

: , 47,84; , 3,64; , 12,59; S, 5,69.
 J(4): 4-[4- -5-(2,6- )- -2- ]-N- -4-

N- -4- , 



.  (5,00 , 39,0)  (100 ) -
 (8,51 , 39,0 )  (6,0 , 42,9 ). 

, . 3
 1H I. ,  Na2SO4,  

 8,3  (93%- ), .
1H NMR ( 3):  5,53 (2H, bs), 4,03 (2H, d, J=13,7 ), 2,33 (2H, tt, J=11,8, 3,7 ), 2,08 (2H, bs), 1,89 (2H,

dd, J=13,7, 3,7 ), 1,69 (1H, dd, J=11,8, 4,4 ), 1,65-1,57 (1H, m), 1,44 (9H, s).
4- -N- 3 , 

.  N- -4-  (15,6 ) 
(40 )  -78°  LiAIH4 (592 , 15,6 ). 

 -78° , 
 EtO  2  NaOH. , 2 3, 

 1,98  (59%- ), 
.

N- -4[(4- )- ]- , 

. 4-  (2,05 , 9,24 )  4-
-N-  (1,98 , 9,24 )  (20 ) 

.  1 , 
2 2  1H I. ,

 Na2SO4,  1,71
 (46%- ), .

4-[(4- )- ]-N- , 

. N- -4-[(4- )- ]-
 (1,70 , 4,26 ), 10%-  (250 ),  (10 )  (10 ) 

 2 . 
 10% 3  1,39

(88%- ), .
N- -4[(4- )- ]- , 

 1-(4- )- (54).  4-[(4-
)- ]-N-

 39%- , .
4-{[4-(5- -4- -2- )- ]- }-N- -

, 

(1) . N- -4-[(4-
)- ]-  2- -2’,6’-  (

(79))  50%- .
1H NMR ( -d6):  11,22 (1 , s), 8,20 (2 , bs), 7,84-7,73 (3 , m), 7,62-7,54 (2 , m), 7,24 (2 , dd, J=7,8,

7,7 ), 3,89 (2H, d, J=12,8 ), 3,35 (2H, s), 2,52 (2 , d, J=1,2 ), 1,60 (2H, d, J=10,1 ), 1,56-1,42 (1H, m), 1,39
(9H, s), 0,91 (2H, d, J=12,8 ).

 J(l).  4-{[4-(5- -4- -2-
]}-N-

 28%- .
1H NMR ( -d6):  8,11 (2 , bs), 7,70 (4 , bs), 7,58-7,42 (1 , m), 7,20 (1 , d, J=7,8 ), 7,15 (1 , d,

J=7,8 ), 3,80 (2H, bs), 3,05 (2H, d, J=10,0 ), 2,60 (2H, d, J=6,8 ), 1,65 (2H, d, J=12,2 ), 1,52 (1H, bs), 1,07
(2H, d, J=10,0 ).

HRFABMS (MH+): : 507,1210. : 507,1206.
 C22H23N5O3S2F2 x 0,1 3  x 0,2CF3COOH: , 50,65; , 4,73; , 13,12; S,

12,02. : , 50,92; , 4,46; , 12,87; S, 12,18.



 J(5): {4- -2-[4-( -3,5- -1- )- ]- -5- }-(2,6- )-

 2,6- -4-(4- )- , 

 3R- -1-(4- )- , (124). -2,6-
 2,19  (100%- )  130-131,5° ,

.
1H NMR ( 3):  8,03 (2 , d, J=9,5 ), 7,02 (2 , d, J=9,5 ), 3,88 (2 , dd, J=12,4, 2,0 ), 2,82-2,68 (2 ,

m), 2,44-2,33 (3 , m), 1,03 (6 , d, J=6,3 ).
 (KBr): 1596, 1509, 1482, 1316, 1252, 1193, 1119, 1101 -1.

 C12H17N3O2: , 61,26; , 7,28; , 17,86. : , 61,25; , 7,42; , 17,84.
1- -2,6- -4-(4- )- , 

.  2,6- -4-(4- )-  (1,00 , 4,25 ) 
 (20 )  (1,12 , 5,12 )  (1,37 ,

9,76 ).  3  80° .
, , 

 1,40  (98%- ), .
1H NMR ( 3):  8,12 (2 , ddd, J=7,3, 2,1, 2,1 ), 6,80 (2H, ddd, J=7,3, 2,1, 2,1 ), 4,30 (2H, ddd, J=13,2,

6,8, 4,5 ), 3,71 (d, 2H, J=13,2 ), 3,22 (dd, 2H, J=12,8, 4,5 ), 1,49 (9H, s), 1,29 (6 , d, J=6,8 ).
 (KBr): 1689, 1594, 1489, 1400, 1322, 1257, 1057 -1.

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

.  1- -2,6- -4-(4-
)-  (1,48 , 4,41 )  (20 )  (20 )  10%-

 1,12  (83%- ), 
.

1H NMR ( 3):  8,13 (2 , d5 J=9,4 ), 6,81 (2H, d, J=9,4 ), 4,30 (2H, ddd, J=13,2, 6,8, 4,5 ), 3,71 (d,
211, J=13,2 ), 3,21 (2H,dd, J=13,2, 4,5 ), 1,49 (9H, s), 1,29 (6H, d, J=6,8 ).

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

 4-(4- )- (54).  1-(4- )-4- -
-3,5- , 

 68%-
97-98° .

1H NMR ( 3):  6,74 (2 , d, J=8,7 ), 6,67 (2H, d, J=8,7 ), 4,20-4,08 (2H, m), 3,08 (2 , d, J=11,6 ),
2,71 (2H, dd, J=11,6, 3,9 ), 1,41 (9H,s), 1,28 (6H, d, J=6,8 ).

 (KBr): 2175, 2135, 1691, 1507, 1395, 1341, 1246, 1177, 1098 -1.
18 25N3 2S: , 62,21; , 7,25; , 12,09; S, 9,23. : , 62,31; , 7,32;

, 11,96; S, 9,39.
4- -2-[4-(1- )-2,6- -4- )- ]- -5- -(2,6-

)- , 

(1) . 1-( -2,6- -4-(4-
)-  2- -2’,6’-  ( (79)) 
 51%- , .

1H NMR ( -d6):  10,66 (1 , s), 8,12 (2 , bs), 7,56-7,44 (1 , ), 7,38 (2 , d, J=9,0 ), 7,18 (1 , d,
J=7,7 ), 7,15 (1 , d, J=8,1 ), 6,95 (2 , d, J=9,0 ), 4,14-4,03 (2 , m), 3,49-3,41 (2 , m), 2,75 (2 , dd, J=12,2,
4,4 ), 1,42 (9 , s), 1,24 (6 , d, J=6,7 ).



FABMS (M+Na+): 566
 J(l).  4- -2-[4-(1- -2,6-

-4- )- ]- -5- -(2,6- )-
 52%-  293-294, 5° .

1H NMR ( -d6):  8,11 (2 , bs), 7,56-7,44 (1 , m), 7,26 (2 , d, J=9,0 ), 7,18 (1 , d, J=7,7 ), 7,14
(1 , d, J=8,1 ), 6,89 (2H, d, J=9,0 ), 3,48 (2H, dd, J=10,9, 2,2 ), 2,88-2,76 (2H, m), 2,07 (4 , t, J=10,9 ),
1,00 (6 , d, J=6,3 ).

HRFABMS ( +): : 444,1670. : 444,1658.
 C22H23N5OSF2 x 0,4 2O: , 58,63; , 5,32; , 15,54; S, 7,11. : ,

58,64; , 5,40; , 15,23; S, 6,96.
 J(6): {4- -2-[4-(3,3- -1- )- ]- -5- }-(2,6- )-

 2,2- -4-(4- )- , 

.  2,2-  (10,0 ; Chu et al., Can. J. Chem., vol. 70
(1992), pp. 1328-1337), 4-  (5,0 , 706 ) 2 3 (8,3 , 60,0 )  (10 )

 100°  4 , , 
(100 )  (200:50 ).  (3 )

 1,17  (100%- ) , 
.

1H NMR ( 3):  8,13 (2 , d, J=9,5 ), 6,80 (2 , d, J=9,5 ), 3,38 (2 , dd, J=5,5, 5,0 ), 3,20 (2 , s),
3,07 (2 , dd, J=5,5, 5,0 ), 1,21 (6 , s).

1- -2,2- -4-(4- )- , 

 1-(4- )-4-( )-2,6-  J(5).
 2,2- -4-(4- )-  (99%- ), 

.
1H NMR ( 3):  8,15 (2 , d, J=9,4 ), 6,64 (2H, d, J=9,4 ), 3,90 (2H, dd, J=6,0, 5,5 ), 3,54 (2H, dd,

J=6,0, 5,5 ), 3,53 (2H, s), 1,51 (9 , s), 1,44 (6H, s).
1-(4- )-4-( )-3,3- , 

. 1- -2,2- -4-(4- )-  (700 ,
2,09 )  10%  (100 )  (15 )  (15 ) 

 2 . 
, .

1H NMR ( 3):  6,69-5,65 (4 , m), 3,67 (2 , dd, J=5,8, 5,4 ), 3,21-3,14 (2H, s), 1,49 (9 , s), 1,43 (6 ,
s).

1-( )-2,2- -4-(4- )- , 

 4- (102).  1-(4- )-4-( -
)-3,3-  80%- , 

.
1H NMR ( 3):  7,15 (2 , d, J=9,0 ), 6,63 (2H, d, J=9,0 ), 3,85 (2H, dd, J=5,9, 5,5 ), 3,42 (2H, dd,

J=5,9, 5,5 ), 3,37 (2H, s), 1,57 (9 , s), 1,44 (6H, s).
4- -2-[4-(1- )-2,2- -4- )- ]- -5- -(2,6-

)- , 

(1) . 1-( -2,2- -4-[(4-
)-  2- -2’,6’-  ( (79)) 
 60%- , .

1H NMR ( -d6):  10,58 (1 , s), 8,13 (2 , bs), 7,61-7,48 (1 , m), 7,40-7,15 (5 , m), 6,79 (2 , d,



J=9,1 ), 3,74 (2 , dd, J=5,8, 5,3 ), 3,41-3,30 (4 , m), 1,48 (9 , s), 1,39 (6 , s).
 J(l).  4- -2-[4-(1- -2,2-

-4- )- ]- -5- -(2,6- )-
 51%-  205-210° .

1H NMR ( -d6):  8,15 (2 , bs), 7,63-7,54 (1 , m), 7,35 (2H, d, J=9,0 ), 7,25 (1 , d, J=7,7 ), 7,22
(1 , d, J=8,1 ), 6,98 (2H, dd, J=9,0 ), 3,10-3,04 (2H, m), 3,02-2,95 (2H, m), 2,92 (2H, s), 1,21 (6H, s).

 (KBr): 3276, 2961, 1620, 1590, 1546, 1516, 1464, 1429, 1364, 1257, 1232, 1002 -1.
HRFABMS (MH+): : 444,1670. : 444,1657.

 C22H23N5OSF2  0,7 3 : , 58,51; , 5,58; N, 15,03; S, 6,88. : ,
58,601; , 5,68; N, 14,87; S, 6,76.

: {4- -2-[4-(4- -2- -1- )- ]- -5- }-(2,6- )-

 1-(4- )-4- -2- , 

-(4- )- ]- ). -2-
 4-  85%- .

1H NMR ( 3):  8,13-8,28 (3 , m), 7,50-7,58 (2H, m), 7,52 (1H, ddd, J=15,7, 7,3, 2,0 ), 6,88 (2H, d,
J=9,4 ), 6,70 (2H, dd, J=7,4, 5,1 ), 3,78 (4H, dd, J=7,4, 5,0 ), 3,62 (4H, dd, J=5,7, 3,3 ).

4-(1- -2- -4- )- , 

 4-(4- -1- )- (70).  1-(4- )-
4- -2-  94%- , 

.
1H NMR ( 3):  8,22 (1 , bd, J=3,5 ), 7,52 (1 , ddd, J=17,6, 7,2, 1,9 ), 6,88 (2H, d, J=8,7 ), 6,62-

6,78 (4H, m), 3,72 (4 , dd, J=5,2, 5,0 ), 3,48 (2H, bs), 3,18 (4 , t, J=5,2, 5,0 ).
1-(4- )-4- -2- , 

 1-(4- )-4- -4- (127).  4-(4-
-2- -1- )-  (2,2 )  95%- , 

.
1H NMR ( 3):  8,26 (1 , bd, J=6,3 ), 7,91 (1 , ddd, J=18,1, 7,1, 1,8 ), 7,18 (2H, d, J=9,0 ), 6,82-

7,00 (4H, m), 4,10 (4H, dd, J=5,3, 5,1 ), 3,48 (4H, dd, J=5,3, 5,2 ).
.  1-(4- )-4- -2-

 (250 , 0,84 )  (4 )  (35 , 0,84 ) 
NaOH (67 , 1,67 )  (4 ).  1  2- -2’,6’-  (

(79); 178 , 0,76 ). . 

86%-  138-140° .
1H NMR ( -d6):  8,12 (2 , dd, J=6,5, 1,7 ), 7,42-7,60 (2 , m), 7,32 (2 , bd, J=8,5 ), 7,08 (2 , t,

J=9,0 ), 6,98 (2 , d, J=9,0 ), 6,88 (2 , d, J=8,7 ), 6,64 (1 , dd, J=7,0, 5,0 ), 3,62 (4 , t, J=4,7 ), 3,20
(4 , t, J=4,7 ).

 (KBr): 3369, 3180, 2835, 1620, 1597, 1546, 1466, 1433, 1232 -1.
HRFABMS :  C25H23F2N6OS (MH+) 493,1622. : 493,1608.

 C25H23F2N6OS  0,9 2 ; , 58,90; , 4,90; , 16,49; S, 6,29.  : ,
58,91; , 4,64; , 16,55; S, 6,24.

 L: {4- -2-[4-(4- -2- )- ]- -5- }-(2,6- )-
.

 4- -1-(4- )- , 

-(4- )- ]- (103).  4-
 98%- , 

.
1H NMR (CD3OD):  8,22 (2 , d, J=9,5 ), 7,12 (2 , d, J=9,5 ), 4,20 (2 , d, J=12,5 ), 3,16 (2 , ddd,



J=25,6, 13,3, 2,7 ), 2,62-2,70 (1 , m), 2,02 (2H, bd, J=10,3 ), 1,85-1,95 (2H, m).
1-(4- )-4- , 

 4-(4- -1- )- (70).  4- -
1-(4- )-  100%- , 

.
1H NMR (CD3OD):  6,60 (2 , bs), 6,42 (2 , bs), 3,22 (2 , bs), 2,02 (1 , bs), 1,72-1,92 (4H,m).
4- -1-(4- )- , 

 1-(4- )-4- -2- (1).  1-(4-
)-4-  93%- , 

.
1H NMR ( 3):  7,14 (2 , d, J=9,0 ), 6,86 (2 , d, J=9,0 ), 5,50 (1 , bs), 5,30 (1 , bs), 3,74 (2 , d,

J=12,8 ), 2,82 (2 , ddd, J=24,3, 12,5, 2,8 ), 2,30-2,40 (1 , m), 1,80-2,08 (4 , m).
.  4- -1-(4- )-

 (198 , 0,76 )  (3 )  (32 , 0,76 ) 
 (1,65 , 0,5N, 0,83 ).  0,5  2- -2’,6’-

 ( (79); 162 , 0,69 ).  2 . 
,  200

 63%-  >300° .
1H NMR ( -d6):  7,46-7,58 (1 , m), 7,28 (2 , dd, J=8,8, 7,5 ), 7,16 (3H, dd, J=8,0, 7,7 ), 6,82 (2H, d,

J=9,1 ), 3,68 (2H, bd, J=12,6 ), 3,64 (3H, ddd, J=23,7, 12,1, 2,8 ), 2,04-2,18 (1 , m), 1,52-1,82 (4 , m).
HRFABMS:  C22H21F2N5O2SNa (M+Na+): 480,1282. : 480,1266.

 C22H21F2N5O2S x 0,2 2 : , 57,31; , 4,68; , 15,19; S, 6,95.  : ,
57,25; , 4,63; , 15,31; S, 7,01.

: 1-{4-[4- -2-(2,6- )- -2- ]- }- -4-

 1-(4- )- -4- , 

-(4- )- ]- (103).  4-
 89%-

, .
1H NMR ( 3):  8,00 (2 , d, J=10,8 ), 6S71 (2H, d, J=10,7 ), 3,80 (1 , t, J=3,9 ), 3,72 (1 , t,

J=3,8 ), 2,98 (2H, ddd, J=24,3, 11,1, 3,0 ), 2,48-2,60 (1H, m), 1,88-2,02 (2H, m), 1,68-1,82 (2H, m).
 1-(4- )- -4- , 

.  1-(4- )- -4-  (500 , 2,01 ) 
 (10 ) 2 3 (612 , 4,44 )  (265 , 2,22 ). 

 2 , 
.  (2 50 ).  MgS 4, 

 470  (64%- ), 
.

1H NMR ( 3):  8,13 (2 , d, J=9,4 ), 7,30-7,42 (5 , m), 6,83 (2 , d, J=9,4 ), 5,18 (2 , s), 3,92 (2 , dd,
J=3,9, 3,5 ), 3,10 (2 , ddd, J=24,5, 13,7, 2,9 ), 2,62-2,70 (1 , m), 2,08 (2 , dd, J=13,5, 3,5 ), 1,84-1,94 (2 ,
m).

-1-(4- )- -4- , 

. -1-(4- )- -4-  (400 , 1,18 ) 
 (5 )  (1 ) ) (1,06 , 4,70 ). 

 4 , 
.  8  NaHCO3

.  (50 )  5% 3 (2x50 ). 
 MgS 4,  400

 (100%- ), .



1H NMR ( 3):  7,30 (5 , bs), 6,58 (2 , d, J=8,8 ), 6,42 (2 , d, J=8,8 ), 4,94 (2 , s), 3,28 (1 , dd,
J=3,6, 3,1 ), 3,18 (1 , dd, J=3,6, 3,0 ), 2,46 (2 , ddd, J=23,2, 11,8, 2,8 ), 2,14-2,28 (1 , m), 1,604,88 (4 ,
m).

 1-(4- )- -4- , 

. -1-(4- )- -4-  (400 ,
1,29 )  (5 )  -35°  Et3N (435 , 3,12 )  (108 ,
1,42 ). , 

 0,5 ,  (50 ) 3 (2x50 ). 
 MgS 4,  400

 (92%- ), .
1H NMR (CD3OD):  8,10 (2 , d, J=9,5 ), 7,38 (5 , d5 J=4,5 ), 6,92 (2 , d, J=9,5 ), 5,18 (2 , s), 4,00

(1 , t, J=3,4 ), 3,96 (1H, dd, J=3,5, 3,2 ), 3,13 (2H, ddd, J=24,9, 13,8, 2,69 ), 2,71-2,77 (1H, m), 2,05 (2H,
dd, J=14,1,3,4 ), 1,74-1,83 (2H, m).

-1-{4-[4- -5-(2,6- )- -2- ]- }- -4- , 

(1) . -1-(4- )- -4-
 2- -2’,6’-  ( (79))  82%-

, .
1H NMR ( -d6):  7,30 (1 , m), 7,18 (2H, d, J=8,9 ), 6,92 (2 , d, J=9,0 ), 4,96 (2 , s), 3,62 (2 , bd,

J=9,2 ), 2,80 (2 , ddd, J=26,4, 14,1, 2,6 ), 2,36-2,58 (1 , m), 2,04 (2 , bd, J=3,1 ), 1,80-1,92 (2 , m).
. -1-{4-[4- -5-(2,6- )-

-2- ]- }- -4-  (150 , 0,27 )  (10 )  20%
)  (60 ).  48

. . 
3, . 

,  40 -
 30%-  275-277° , 

.
1H NMR ( -d6):  8,10 (1 , bs), 7,46-7,58 (1H, m), 7,30 (2H, bd, J=7,5 ), 7,16 (2H, dd, J=8,0, 7,9 ),

6,92 (2H, d, J=9,1 ), 3,58 (2 , bd, J=12,6 ), 2,52 (2 , dd, J=11,2, 10,4 ), 2,32-2,40 (1 , m), 1,88 (2 , bd,
J=16,1 ), 1,58-1,70 (2H, m).

 C22H20F2N4O3S  0,9 2  0,1 3: , 54,55; , 4,54; , 11,51; S, 6,59.
 : , 54,55; , 4,30; , 11,13; S, 6,40.

 N(1): [4- -2-(4- )- -5- ]-(2- )-

 N(2): N-[5-(2- )-2-(4- -4- ]-

. (130) 
 2,5%  (5 .) . 

 5%- 2 2
 30%  50%, ,  N(1)  N(2).

 N(1): [4- -2-(4- )- -5- ]-(2- )-
1H NMR ( -d6):  11,40 (1 , s), 11,00 (1 , s), 8,24 (4H, d, J=9,3 ), 7,89 (2H, d, J=9,3 ), 7,47 (1H, d,

J=6,9 ), 7,34 (1H, dd, J=7,9, 7,7 ), 6,92 (2H, d, J=7,8 ).
HRFABMS:  C16H12N4O4S (MH+): 357,0658. : 357,0660.

 N(2): N-[5-(2- )-2-(4- -4- ]-
1H NMR ( -d6):  11,80 (1H, s), 11,60 (1 , s), 10,30 (1 , s), 8,27 (2 , d, J=9,2 ), 8,00 (2H, d,

J=9,2 ), 7,92 (2H, d, J=7,1 ), 7,56-7,68 (3 , m), 7,43 (1 , dd, J=7,6, 1,6 ), 7,34 (1 , ddd, J=8,5, 7,0, 1,6 ),
6,94 (1 , d, J=8,2 ), 6,89 (1 , dd, J=7,6, 7,5 ).

ESIMS:  C23H16N4O5S (MH+): 461. : 461.
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)  (Mossman, Journal of Immunologocal Methods, vol.65 (1983) pp. 55-58). 

.  96-
 ( -116, Saos-2, U2-OS, SW480, COLO-20, RXF-393,

M14, MDA-MB-468  MCF7 ).  135
 McCoy’s  5A  Medium  (  Saos-2,  U2-OS,  SW480  -116),   RPMI  (

COLO-205, RXF-393, M14).  4 .
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 4  37° . , 
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