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 CRF .
[1] , :

 (I)
, :

 N  C-R7;
 N  C-R8; , ;

D , ;
X  CH-R9, N-R10, , S(O)n ;  0, 1  2;
R1

1-10 , 2-10 ,  2-10 ,  3-8 , 3-6 1-6 ,
1-4 1-4 , -SO2-C1-10 , -SO2-R1a,  -SO2-R1b;

R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, -NR15aCOR13a,  -
N(COR13 )2, -NR15 CONR13 R16b, -NR15aCO2R14b, -CONR13aR16a, 1- , 1- , 1- , 

3-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -
NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-,   N4  1-  0-1 , 

 R13a, CO2R14b, COR14b  SO2R14b;
R1  0-3 ,  R1a, R1b, R1c, C1-6

, C2-8 , 2-8 , , , F, , 1-4 , -OR13a, -NR13aR16a, C1-4 1-4 , 3-8
,  0-1 R9  0-1 4-8  - -;
,  R1 :

(a)  - (CH2)2 - ;
(b) 3- -3- ;
(c)  - ( ; 
(d) 1- ;

,  R1 , ,  N , 
2;
R1a , , ,  R1a  0-1 -

OR17  0-5 , 1-6 , 3-6 , r, ,
F, , 1-4 , -CN, , SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, -NR15aCONR17aR19a,
-NR15aCO2R18, -NR17aR19a,  -CONR17aR19a;

R1b , , , , ,
, , , , , , , , ,

, , , , , , , 2,3-
, 2,3- , 2,3- -8- , 2,3- -8-

, , -2- , , 
 0-4 , 1-6 ,

3-6 , r, , F, , 1-4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15aCOR17, -
N(COR17)2, -NR15aCONR17aR19a, -NR15aCO2R18, -NR17aR19a,  -CONR17aR19a, 

 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b;
R1c , 

 0-4 , 1-6 ,
3-6 ,  r,  ,  F,  ,  1-4 , -CN, , -OR13a, SH, -S(O)nR14b, -COR13a, -OC(O)R14b,  -

NR15aCOR13a, -N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  -CONR13aR16a, 
 0-1 ,  R13a, CO2R14b, COR14b  SO2R14b, 

, , - ; ,  R1  -( 2)1-4-
, -( 2)1-4 ,  -( 2)1-4 , , 

;
R2

1-3 ,  3-8 ,  2-4 ,  2-4  0-3
,  -CN, , ; , R2,  ,   X

,  -CN, CF3,  C2F5;
R3, R7  R8 , r, , F, I, -CN, 1-4 , 3-8 ,

1-4 , 1-4 , 1-4 , , , 1-4 , ( 1-4 )2
,  0-3 , 1-7 , 3-8 , r, , F, ,

, , , 1-4 , 1-4 , 1-4 , 1-4 , 1-

6  ( 1-4 )2 ; ,  R1
1-10 ,   R3

;
R9  R10 ,  1-4 ,  3-6 3-8

;
R13 , 1-4 , 1-4 , 1-4 1-4 , 3-6 , 3-8 -

1-6 , ,  ( 1-4 )-  ( 1-4 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-4 , 1-4 1-4 , 3-6 , 3-6 1-

6 , ,  ( 1-4 )-  ( 1-4 )- ,  



 0-1 , 1-4 , r, , F, , 1-4 ,
, 1-4 , 1-4 , ;

R14a
1-4 ,  1-4 , 1-4 1-4 ,  3-6 , 3-6 -

1-6 ,  0-1 , 
1-4 , r, , F, , 1-4 , , 1-4 , 1-4 , ;

R14b
1-4 , 1-4 , 1-4 - 1-4 , 3-6 , 3-6 -

1-6 ;
R15 ,  C1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, , 1-4 , , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17 ,  1-6 ,  3-10 ,  3-6 1-6 ,  1-2

1-2 , 1-4 , R14S(O)n-C1-4 ,  R17bR19bN-C2-4 ;
R18  R19 , 1-6 , 3-10 , 3-6 -

1-6 ,  1-2 1-2 ,  1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-
 0-1 ,  R13, CO2R14, COR14 a SO2R14;  ,   NR17bR19b

 R17b  R19b  1- , 1- , 1-  1- ,  N4 
1-  0-1 ,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; , , 

,  0-5 , 1-6
, 3-6 , , 1-4 1-4 , -OR17, r, , F, , C1-4 , -CN, -NO2,

SH, -S(O)nR18, -COR17, -CO2R17 -OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CONR17R19, -NR15CO2R18, -NR17R19, 
–CONR17R19  1 ,  0-4 , 1-3

, 1-3 ,  r,  ,  F,  I,  -CN,  ,  CF3,  C2F5, OCF3, S 2 ; 
, , , , ,

, , , , , , , , ,
, , , , , , 2,3- ,

2,3- , 2,3- -8- , 2,3- -S- , ,
-2- , ,  0-4 

, 1-6 , 3-6 , r, , F, ,
, -CN, , -OR17, SH, -S(O)mR18, -COR17, -CO2R17, -OC(O)R18, -NR15COR17, -N(COR17)2,  -

NR15CONR17R19, -NRI5CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2Rl4n, COR14a  SO2R14a;  ,  ,   D  

, R1
1-6 , 3-6

.
[2] , , :

[2 ] , , ,
:

X , S(O)n ;
n  0,1  2;
R1

1-6 , 2-6 , 2-6 , 3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, - O2R13 , 3-8 ,

 0-1 4-8 ,  - -, -S(O)n-, -NR13a-, -NCO2R14b-, -
NCOR14b-  -NSO2R14b-;

R1  0-2 ,  R1a·, R1b,  1-6
, 2-8 ,  2-8 ,  r,  ,  F,  CF3, CF2CF3, -OR13a, -NR13aR16a,  1-2 1-2 ,  3-8

,  0-1 R9  0-1 4-8  - -;  
,  R1  - ( 2)2 - ;

R1a ,   R1a  0-1 -OR17  0-5
, 1-4 ,  3-6 ,  r,  ,  F,  1-4

, -CN, -S(O)nR18, -COR17, -NR17aR19a,  -CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 

1-4 ,  3-6 ,  r,  ,  F,  CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  –CONR17aR19a,  
 0-1 ,  R15a, CO2R14b,

COR14b  SO2R14b; ,  R1  -( 2)1-4  -( 2)1-4 , 
;



R2
1-4 , 2-4 , 2-4  0-1 , 

 -CN, , , F, 1-4 ;
R3  R8 ,  r,  ,  F, -CN, ,  3-6 , 1-4

, NH2, 1-4 ,  ( 1-4 )2 ;
R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 , 3-6 -
1-2 ,  ( 1-2 )-,  ( 1-2 );

R14a
1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;

R14b
1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, 1-4 , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, r, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  -CONR17R19; , 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  –CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[2b] , , 
, :

X , S ; R1  C1-6 ;
R1  0-1 ,  -CN, -CO2R13a, 3-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  –NR13a-;
R1  0-2 ,  .  R1a,  R1b,  1-6

, 2-8 , 2-8 , r, , F, CF3, -OR13a, -NR13aR16a, C1-2 1-2 , 3-6 ,
 0-1 3  0-1 4-8  - -; ,  R1

 - ( 2)2 - ;
R1a ,   0-1  ,  3, 2 3,

3)2, 2 2 3,  OCF3,  0-3 , 3,
2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3; ,  R1

 -( 2)1-4  -( 2)1-4 , 
;

R2
3, H2 3, 3)2, 2 2 3;

R3  R8 , 3, 2 3, 3)2,  H2 2 3; 
,   2-4  ,  3,

H2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3,
-CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, , 

, , , 2,3- , 2,3-
, 2,3- -8- , 2,3- -S- , , 

-2- ,  2-4 , 
3, H2 3, 3)2, 2 2 3, , 3, 2 3,

3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, SO2CH3, -NH2, .-NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 

3, 2 3, 3  SO2CH3.
[2 ] , , 

, :



R1
1;

R1  0-2 ,  R1a R1b, 3,
2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3,  -
2 2 3,  F,  CF3,  ,  3 , , 3 , , 3-

;
R1a ,   0-1  ,  H3, 2 3,  OCF3,   0-2

, 3, 2 3, 3)2, 2 2 3, r, , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, , , ,  0-3 

, 3, H2 3, 3)2, 2 2 3, 3,
2 3, OCF3, r, , F, CF3, -CN,  S 3,  0-1

, 3, 2 3, 3  SO2CH3;  ,   R1  -( 2)1-4-
 -( H2)1-4 , ;

R2
3, 2 3, 3)2;

R3  R8
3; ,  2-4

, 3, 2 3, 3)2, 2 2 3,
, 3, 2 3, 3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -

NHCH3,-N(CH3)2,-C(O)NH2, -C(O)NHCH3, -C(O)N(CH3)2; i, ,  2-4
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F,.CF3, -CN, SCH3,
SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[2d] , , 
, :

R1  ( )- 1  ( )- 1 ; R1  0-1 -CN;
R1  0-1 ,  R1a,  R1b, 3,

2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - CH CH, - 3), - 2 3,  -
2 2 3, F, CF3, , 3 ;
R1a ,   0-1  ,  3, 2 3,  OCF3,   0-2

, 3, 2 3, 3)2, 2 2 3, r, , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, ,  0-3 , 

3, 2 3, 3)2, H2 H2 3, 3, 2 3, OCF3, r,
, F, CF3, -CN,  SCH3.

[2 ] , , 
, :

R1  ( )- 1  ( )- 1 ,   1  ,  
 R1a,  R1b, 3, 2 3, 3)2, H2 H2 3, -( 2)3 3,  -

2, - 3), - , - H3), - 2 3, - 2 2 3,  F,  CF3,  ,  3-
;

R1a ,  0-2 , 3,
2 3, , F,  CF3;
R1b , , , , 

 0-2 , 3,
3, , F,  CF3.

[2f] , , 
, :

R1  ( ) 3, ( ) 2 3, ( ) 2 3,
) 2 2 3, ( ) 2 2 3, ( )2 , ,

, , , ( 3 ) ( ,
3, ( 2 3, ( 2 3, ( 2 2 3,
2 2 3, ( )2 , , ,

, ,  ( 3 ) ( .
[2g] , , 

, :
D ,  2-4 , 3,

2 3, 3)2, H2 H2 3, , 3, 2 3, 3)2, H2 2 3, OCF3,  Br,  ,  F,  
CF3.

[2h] , , 
, :

D ,  2-4 , 
3, H2 3, 3)2, 2 2 3, , , 2 3, 3)2,

H2 H2 3, OCF3, Br, , F,  CF3.
[2 ] , , , 

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

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



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

;
3-(1- )-2- -7-[2- -4-( ]-3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b]- ;
3-(1- )-2- -7-(4- -2,5- )-3 [4,5-b] ;
3-(1- )-2- -7-(4- -2,5- )-3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -5- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -5- -4- )-3-(1- )-2- -3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- [4,5-b] ;
3-(1- )-2- -7-(2,4,5- )-3 [4,5-b] ;
3-(1- )-2- -7-(2,4,5- )-3 [4,5-b] ;
3-(1- )-2- -7-(2,5,6- -3- )-3 [4,5-b] ;
3-(1- )-2- -7-(2,5,6- -3- )-3 [4,5-b] ;
3-(1- )-7-(2,6- -3- )-2- -3 [4,5-b] ;
3-(1- )-7-(2,6- -3- )-2- -3 [4,5-b] ;
3-(1- )-7-(2,6- -3- )-2- -3 [4,5-b] ;
7-(2,4- )-2- -3-(1- )-3 [4,5-b] ;
7-(2,4- )-3-(1- )-2- -3 [4,5-b] ;
7-[2- -4-( ]-2- -3-(1- )-3 [4,5-b] ;
7-[2- -4-( ]-3-(1- )-2- -3 [4,5-b] ;
7-[2- -4-( ]-2- -3-(1- )-3 [4,5-b] ;
7-[2- -4-( ]-3-(1- )-2- -3 [4,5-b] ;
2- -3-(1- )-7-(4- -2,5- )-3 [4,5-b] ;
3-(1- )-2- -7-(4- -2,5- )-3 [4,5-b] ;
7-(2- -4- )-2- -3-(1- )-3 [4,5-b] ;
7-(2- -4- )-3-(1- )-2- -3 [4,5-b] ;
2- -3-(1- )-7-[4- -2-( ]-3 [4,5-b] ;
3-(1- )-2- -7-[4- -2-( ]-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-(1- )-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-(1- )-3 [4,5-b] ;
2- -3-(1- )-7-(2,5,6- -3- )-3 [4,5-b] ;
2- -3-(1- )-7-(5- -4- -2- )-3 [4,5-b] ;
3-(1- )-7-(5- -4- -2- )-2- -3 [4,5-b] ;
3- -4-[2- -3-(1- )-3 [4,5-b] -7- ;
3- -4-[3-(1- )-2- -3 [4,5-b] -7- ;
1-{3- -4-[2- -3-(1- )-3 [4,5-b] -7- } -1- ;
1-{3- -4-[3-(1- )-2- -3 [4,5-b] -7- } -1- ;
3-( )-2- -7-(5- -4- -2- )-3 [4,5-b] ;
3-( )-7-(5- -4- -2- )-2- -3 [4,5-b] ;
7-(2- -4- )-3-( )-2- -3 [4,5-b] ;
7-(2- -4- )-3-( )-2- -3 [4,5-b] ;
7-(2,4- )-3-( )-2- -3 [4,5-b] ;
7-(2,4- )-3-( )-2- -3 [4,5-b] ;
7-[2- -4-( ]-3-( )-2- -3 [4,5-] ;
7-[2- -4-( ]-3-( )-2- -3 [4,5-b] ;
7-(2,4- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2,4- )-3-(1- -3- )-2- -3 [4,5-b] ;
21 7-[2- -4-( ]-2- -3-(1- -3- )-3 [4,5-b] ;
7-[2- -4-( ]-3-(1- -3- )-2- -3 [4,5-b] ;
7-(2- -4- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2- -4- )-3-(1- -3- )-2- -3 [4,5-b] ;
7-(2- -5- -4- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2- -5- -4- )-3-(1- -3- )-2- -3 [4,5-b] ;
2- -3-(1- -3- )-7-(4- -2,5- )-3 [4,,5-b] ;
3-(1- -3- )-2- -7-(4- -2,5- )-3 [4,5-b] ;
2- -3-(1- -3- )-7-(5- -4- -2- )-3 [4,5-b] ;
3-(1- -3- )-7-(5- -4- -2- )-2- -3 [4,5-b] ;
7-(2- -5- -4- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2- -5- -4- )-3-(1- -3- )-2- -3 [4,5-b] ;
7-[2- -4-( ]-2- -3-(1- -3- )-3 [4,5-b] ;
7-[2- -4-( ]-3-(1- -3- )-2- -3 [4,5-b] ;
1-{3- -4-[2- -3-(1- -3- )-3 [4,5-b] -7- }-1- ;
1-{3- -4-[3-(1- -3- )-2- -3 [4,5-b] -7- }-1- ;
1-{5-[2- -3-(1- -3- )-3 [4,5-b] -7- ]-6- -2- )-1- ;
1-{5-[3-(1- -3- )-2- -3 [4,5-b] -7- ]-6- -2- )-1- ;



2- -3-(1- -3- )-7-(6- -2- -3- )-3 [4,5-b] ;
3-(1- -3- )-2- -7-(6- -2- -3- )-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2,6- -3- )-3-(1- -3- )-2- -3 [4,5-b] ;
7-(2,6- -3- )-2- -3-(1- -3- )-3 [4,5-b] ;
7-(2,6- -3- )-3-(1- -3- )-2- -3 [4,5-b] ;
2- -3-(1- -3- )-7-(2,5,6- -3- )-3 [4,5-b] ;
3-{1- -3- )-2- -7-(2.5,6- -3- )-3 [4,5-b] ;
7-(2,4- )-2- -3-[1- ]-3 [4,5-b] ;
7-(2,4- )-2- -3-[1-( ]-3 [4,5-b] ;
7-[2- -4-( 1-2- -3-[1-( ]-3 [4,5-b] ;
7-[2- -4-( ]-2- -3-[1-( ]-3 [4,5-b] ;
7-(2- -5- -4- )-2- -3-[1-( ]-3 [4,5-b] ;
7-(2- -5- -4- )-2- -3-[1-( ]-3 [4,5-b] ;
2- -7-(4- -2,5- )-3-[1-( ]-3 [4,5-b] ;
2- -7-(4- -2,5- )-3-[1-( ]-3 [4,5-b] ;
2- -7-(5- -4- -2- )-3-[1-( ]-3 [4,5-b] ;
7-(5- -4- -4- )-2- -3-[1-( ]-3 [4,5-b] ;
2- -3-[1-( ]-7-(6- -2- -3- )-3 [4,5-b] ;
2- -3-[1-( ]-7-(6- -2- -3- )-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-[1-( ]-3 [4,5-b] ;
7-(2;6- -3- )-2- -3-[1-( 1-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-[1-( ]-3 [4,5-b] ;
7-(2,6- -3- )-2- -3-[1-( ]-3 [4,5-b] ;
2- -3-[1-( ]-7-(2,5,6- -3- )-3 [4,5-b] ;
2- -3-[1-( ]-7-(2,5,6- -3- )-3 [4,5-b] ;
7-[2- -4-( ]-2- -3-[1-( ]-3 [4,5-b]
7-[2- -4-( ]-2- -3-[1-( ]-3 [4,5-b] ;

.
[2j] , , 

, :
R1

3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, -NR15aCOR13a,  -

N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -CONR13aR16a, 1- , 1- , 1- , 
4-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -

NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-,   N4  1-  0-1 , 
 R13a, CO2R14b, COR14b  SO2R14b; 

R1  0-3 ,  R1a, R1b, R1c, 1-6
, 2-8 , 2-8 , r, , F, , 1-4 , -OR13a, - 1-2 1-2 ,  NR13aR16a.

[2k] , , 
, :

X , S(O)n ;
n  0, 1  2;
R1 , :
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, 4-8 ,

 1 4-8 ,  - -, -S(O)n-, -NR13a-, -NCO2R14b-,
-NCOR14b-  -NSO2R14b-;

R1  0-2 ,  R1a,  R1b
1-6

, 2-8 , 2-8 , r, , F, CF3, CF2CF3, -OR13a, C1-2 1-2 , :NR13aR16a;
R1a ,   R1a  0-1 -OR17  0-5

, 1-4 ,  3-6 ,  r,  ,  F,  1-4
, -CN, -S(O)nR18, -COR17, -NR17aR19a,  –CONR17aR19a;

R1b , , , , ,
, , , , , , , , 

 0-4 , 
1-4 , 3-6 , r, , F, CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  -CONR17aR19a, 

 0-1 ,  R15a, CO2R14b, COR14b

 SO2R14b;
R2

1-4 , 1-4 , 1-4  0-1 , 
 -CN, , , F, 1-4 ;

R3  R8 , r, , F, -CN, 1-4 , 3-6 , 1-4
, 2, 1-4 ,  (C1-4 ;

R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;



R14b
1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  ,  3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, 1-4 , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  i  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, r, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  –CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

,  1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18 –COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  –CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[2l] , , 
, :

X , S ;
R1  0-1 ,  -CN, -CO2R13a,  4-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  -NR13a-;
R1  0-2  ,   R1a,  R1b,  1-6

, 2-8 , 2-8 , r, , F, CF3, -OR13a, , - 3, - 2 3, - 2 3, - 2 2 3,  –
NR13aR16a;

R1a ,   0-1  ,  3, 2 H3,
3)2, 2 2 3,  OCF3,  0-3 , 3,

2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2;

R1b , , , , ,
, , , , ,  0-3

, 3, 2 3, 3)2,
2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 
 0-1 , 3, O2 3, H3  SO2CH3;

R2
3, 2 3, 3)2, 2 2 H3;

R3  R8 , 3, H2 3, 3)2, H2 H2 3;
,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, Br, , F,
CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 

, , , 2,3- , 2,3-
, 2,3- -S- , 2,3- -S- , , 

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

H3)2, 2 H2 3, OCF3,  Br,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 

3, 2 3, 3  SO2CH3.
[2m] , , 

, :
R1  0-2 ,  R1a, R1b, 3, 2 3,

3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3, - 2 2 3, F,
 CF3;

R1a ,   0-1  ,  3, 2 3, H3)2,
2 2 3,  OCF3,  0-2 , 3, 2 3,

3)2, 2 2 3, r, , F, CF3, -CN,  SCH3;
R1b , , , , ,

, , , ,  0-3 
, 3, 2 3, 3)2, 2 2 3, 3,

2 3, OCF3, Br, , F, CF3, -CN,  SCH3,  0-1
, 3, 2 3, 3  SO2CH3;

R2
3, 2 3, 3)2;

R3  R8
3;

,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, Br, , F,



CF3, -CN, SCH3, SO2CH3, -NH2, -NHC 3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 
,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3,

OCF3, Br, , F, CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.
[2n] , , 

, :
R1  0-2 ,  R1a, 3, 2 3,

3)2, 2 2 3, -( 2)3 3, - 2 3, - 2 2 3, F,  CF3; 
R1a ,  0-2 , 3,

2 3, 3)2, 2 2 3, r, , F, CF3, -CN,  SCH3.
[2 ] , , 

, :
D ,  2-4 , 3,

2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, H2 H2 3, OCF3,  Br,  ,  F,  
CF3.

[2p] , , 
, : D ,  2-4 , 

3, H2 3, H3)2, H2 H2 H3, , H3, H2 3, H3)2, 2 2 3,
OCF3, r, , F,  CF3.

[2q] , , 
, :

R1
1-10 , 2-10 , 2-10 , 3-8 , 3-6 1-6

1-4 1-4 ;
R1

3-8 ,  0-1 4-8 , 
 - -, -S(O)n-, -NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-;

R1  0-3 ,  R1a, R1b, R1c, 1-6
, 2-8 , 2-8 , r, , F, , , -OR13a, -NR13aR16a, 1-2 1-2 , 3-

8 ,  0-1 R9  0-1 4-8  - -; 
,  R1  - ( 2)2 - ;

R1a , , ,  R1a  0-1 -
OR17  0-5 , 1-6 , 3-6 , r, ,
F, , 1-4 , -CN, , SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, -NR15aCONR17aR19a,
-NR15aCO2R18, -NR17aR19a,  –CONR17aR19a;

R1b , , , , ,
, , , , , , , , ,

, , , , , , , 2,3-
, 2,3- , 2,3- -S- , 2,3- -S-

, , -2- , , 
 0-4 , 1-6 ,

3-6 , r, , F, , -4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15aCOR17,
-N(COR17)2, -NR15aCONR17aR19a, -NR15aCO2R18, -NR17aR19a,  .CONR17aR19a, 

 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b; 
R , 

 0-4 , 1-6 ,
3-6 ,  ,  ,  F,  .  ,  -CN,  ,  OR13 , SH, -S(O)nR14b, COR13a, -OC(O)R14b,  -

NR15aCOR13a, -N(COR13a)2 –NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  –CONR13aR16a, 
 0-1 ,  R13a, CO2R14b,

COR14b  SO2R14b, , , - .
[2r] , , 

, :
X , S(O)n ;
n  0, 1  2;
R1  C1-6 , 2-6 , 2-6 , 3-8 ;
R1

3-6 ,  0-1 4-6 , 
 - -, -S(O)n-,  –NR13a-;

R1  0-2 ,  R1a,  R1b,  1-6
, 2.8 , 2.8 ,  r,  ,  F, CF3, CF2CF3, -OR13a, -NR13aR16a, Ci-2 -2 , -6

,  0-1 R9  0-1 4-8  - -;
R1a ,   R1a  0-1 -OR17  0-5

, 1-4 ,  3-6 ,  r,  ,  F,  1-4
, -CN, -S(O)nR18, -COR17, -NR17aR19a  –CONR17aR19a;

R1b , , , , ,
, , , , , , , , 

 0-4 , 
1-4 , 3-6 ,
Br Cl F, CF3, -CN, -OR17 -S(O)mR18, -COR17, -NR17aR19a  –CONR17aR19a

 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b;
R2

1-4 , 2-4 , 2-4  0-1 , 
 -CN, OH, Cl, F, 1-4 ;

R3  R8 , Br, Cl, F, -CN, 1-4 , 3-6 , 1-4



, NH2, 1-4 ,  ( 1-4 )2 ;
R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , Br, Cl, F, 1-4 , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, Br, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  –CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  ,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14.

[2s] , , 
, :

X , S ; R1
1-6 ;

R1
3-6 ,  0-1 4-6 , 

-, -S(O)n-,  -NR13a-;
R1  0-2 ,  R1a,  R1b,  1-6

, 2-8 ,  2-8 ,  F,  CF3, -OR13a, -NR13aR16a -CH2OCH3, - H2 H2 3,  3-6 ,
 0-1 3  0-1 4-8  - -; ,  R1

 - ( 2)2 - ;
R1a ,   0-1  ,  3, 2 3,

3)2, 2 2 3,  OCF3,  0-3 , 3,
2 3, 3)2, H2 H2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, H2 H2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3;
R2

3, 2 3, 3)2, 2 2 3;
R3  R8 , 3, 2 3, 3)2,  2 2 3; 

,   2-4  ,  3,
2 3, 3)2, 2 H2 3, , 3, 2 3, 3)2, H2 2 H3, OCF3, r, , F, CF3,

-CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 
, , , 2,3- , 2,3-

, 2,3- -S- , 2,3- -S- , , 
-2- ,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, 2 3,
3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 
3, 2 3, 3  SO2CH3.

[2t] , , 
, :

R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, 3, 2 3,

3)2, H2 H2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3, - 2 2 3, F,
CF3, , 3 , , 3 , , 3 ;

R1a ,   0-1  ,  3, H2 3,  OCF3,   0-2



, 3, H2 3, 3)2, 2 2 3, r, , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, , , ,  0-3 

, 3, 2 3, 3)2, 2 2 3, 3,
H2 3, OCF3, r, , F, CF3, -CN,  SCH3,  0-1

, 3, 2 3, 3  SO2CH3;
R2

3, 2 3, 3)2;
R3  R8

3; ,  2-4
, 3, 2 3, 3)2, 2 2 3,
, 3, H2 3, 3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -

NHCH3, -N(CH3)2) -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2; i, ,  2-
4 , 3, 2 3, 3)2,

H2 H2 3, , 3, H2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3,
SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[2u] , , 
, :

R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, 3, H2 3,

3)2, 2 2 3, -( 2)3 3, - 2, - 3), - H , - 3), - 2 3, - 2 2 3, F,
CF3, , 3 ;

R1a ,  0-2 , 3,
2 3, 3)2, 2 2 3, r, , F, CF3, -CN,  SCH3;
R1b , , , , , ,

, ,  0-3 , 
3, 2 3, 3)2, 2 2 3, 3, 2 3, OCF3, r,

, F, CF3, -CN,  SCH3.
[2v] , , 

, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2,

2 2 3, OCF3, r, , F,  CF3.
[2w] , , 

, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3,

2 3, 3)2, 2 2 3, OCF3, r, , F,  CF3.
[3] , , b:

[3 ] , , 
b, :

X , S(O)n ;
n  0, 1  2;
R1

1-6 , 2-6 , 2-6 , 3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, 3-8 ,

 0-1 4-8 ,  - -, -S(O)n-, -NR13a-, -NCO2R14b-, -
NCOR14b-  -NSO2R14b-;

R1  0-2 ,  «  R1a,  R1b,  1-6
, 2-8 ,  2-8 ,  r,  ,  F,  CF3, CF2CF3, -OR13a, -NR13aR16a,  1-2 1-2 ,  3-8

,  0-1 R9  0-1 4-8  - -;  
,  R1  - ( 2)2 - ;

R1a ,   R1a  0-1 -OR17  0-5
, 1-4 ,  3-6 ,  r,  ,  F,  1-4

, -CN, -S(O)nR18, -COR17, -NR17aR19a,  –CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 

1-4 , 3-6 . r, , F, CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  –CONR17aR19a

 0-1 ,  R15a, CO2R14b, COR14b

 SO2R14b;  ,   R1  -( 2)1-4  -( H2)1-4 , 
;

R2
1-4 , 2-4 , 1-4  0-1 , 

 -CN, , , F, ;



R3  R7 , r, , F, -CN, 1-4 , 3-6 , 1-4
, NH2, 1-4 ,  ( 1-4 )2 ;

R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, 1-4 , 1-4 , 1-4 , ;

R15a. , 1-4 , 3-7 , 3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
C1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, Br, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  -CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
,  -6  ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[3b] , , 
b, :

X , S ; R1
1-6 ;

R1  0-1 ,  -CN, -CO2R13a
3-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  -NR13a-;
R1  0-2 ,  R1a,  R1b,  1-6

, 2-8 , 2-8 , r, , F, CF3, -OR13a, -NR13aR16a, C1-2 -C1-2 , 3-6 ,
 0-1 3  0-1 4-8  - -; ,  R1

 - ( 2)2 - ;
R1a ,   0-1  ,  3, 2 3,

3)2, 2 2 3,  OCF3,  0-3 , 3,
H2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3; ,  R1

 -( 2)1-4  -( 2)1-4 , 
;

R2 , 2 3, , 2 2 3;
R3  R7 , 3, 2 3, 3)2,  2 2 3; 

,   2-4  ,  3,
2 3, 3)2, 2 2 3, , 3, H2 3, H( 3)2, H2 H2 3, F3, Br, Cl, F, CF3,

-CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 
, , , 2,3- , 2,3-

, 2,3- -S- , 2,3- -S- , , 
-2- ,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, H2 3,
3)2, 2 2 3, OCF3,  Br,  Cl,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 
3, 2 3, 3  SO2CH3.

[3 ] , , 
b, :

R1
1;

R1  0-1 ,  -CN, - 2 3,  – 2 2 3;



R1  0-2 ,  R1a R1b, 3,
2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3,  -
2 2 3,  F,  CF3,  ,  3 , , 3 , , 3-

;
R1a ,   0-1  ,  3, H2 3,  OCF3,   0-2

, 3, 2 3, 3)2, 2 2 3, r, , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, , , ,  0-3 

, 3, 2 3, 3)2, 2 2 3, 3,
2 3, OCF3, Br, Cl, F, CF3, -CN,  SCH3,  0-1

, 3, 2 3, 3  SO2CH3;  ,   R1  -( 2)1-4-
 -( H2)1-4 , ;

R2
3, 2 3, 3)2;

R3  R7
3;

,  2-4 , 
3, H2 3, 3)2, 2 2 3, , 3, H2 3, 3)2, H2 H2 H3, OCF3, r, , F,

CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2; i, 
,  2-4 , 
3, H2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3,

OCF3, , , F, CF3, -CN, SCH3, S 2 3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.
[3d] , , 

b, :
R1  ( )- 1  ( )- 1 ;
R1  0-1 -CN;
R1  0-1 ,  R1a,  R1b, 3,

2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - H( 3), r, , F, CF3,
, 3 ;

R1  0-1 ,  R1a R1b, 3,
2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - H 3), - 2 3,  -
2 2 3, F, CF3, , 3 ;
R1b , , , , , ,

, ,  0-3 , 
3, 2 3, 3)2, 2 2 3, 3, 2 3, OCF3, r,

, F, CF3, -CN,  SCH3.
[3e] , , 

b, :
R1  ( )-C1  ( )- 1 ,   1  ,  

 R1a,  R1b, 3, 2 3, 3)2, H2 H2 3, -( 2)3 3,  -
H2, - 3), - H , - H H( 3), - 2 3, - 2 2 3,  F,  CF3, , 3-

;
R1a ,  0-2 , 3,

2 3, , F,  CF3;
R1b , , , , 

 0-2 , 3,
3, , F,  CF3.

[3f] , , 
b, :

R1  ( ) 3, ( ) H2 3, ( ) H2 3,
) 2 2 3, ( ) 2 2 3, ( )2 , ,

,
, , ( 3 ) ( , ( 3,

2 3, ( 2 3,
2 2 3, ( 2 2 3, ( )2 , ,
, , ,  ( 3 ) ( .

[3g] , , 
b, : D ,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3,
OCF3, r, , F,  CF3.

[3h] , , 
, : D ,  2-4 , 

3, H2 3, 3)2, 2 2 3, , 3, H2 3,
3)2, 2 2 3, OCF3, r, , F,  CF3.

[3 ] , , , 
:

1-(1- )-4-(2,4- )-2- -31- [4,5- ] ;
1-(1- )-4-(2,4- )-2- -1 [4,5- ] ;
1-(1- )-2- -4-[2- -4-( ]-1H- [4,5- ] ;
4-[2- -4-( ]-1-(1- )-2- -1 [4,5- ] ;
4-[2- -4-( ]-1-(1- )-2- -1 [4,5- ] ;



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

4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
1-(1- )-2- -4-(4- -2,5- )-1 [4,5- ] ;
1-(1- )-2- -4-(4- -2,5- )-1 [4,5- ] ;
4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
4-(2- -5- -4- )-1-(1- )-2- -1H- [4,5- ] ;
4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
4-(2- -5- -4- )-1-(1 - )-2- -1 [4,5- ] ;
2.4-(2- -4- )-1-(1- )-2- [4,5- ] ;
1-(1- )-2- -4-(2,4,5- )-1 [4,5- ] ;
1-(1- )-2- -4-(2,4,5- )-1 [4,5- ] ;
1-(1- )-2- -4-(2,5,6- -3- )-1 [4,5- ] ;
1-(1- )-2- -4-(2,5,6- -3- )-1 [4,5- ] ;
1-(1- )-4-(2,6- -3- )-2- -1 [4,5- ] ;
1-(1- )-4-(2,6- -3- )-2- -1 [4,5- ]' ;
1-(1- )-4-(2,6- -3- )-2- -1 [4,5- ] ;
4-(2,4- )-2- -1-(1- )-1 [4,5- ] ;
4-(2,4- )-1-(1- )-2- -1 [4,5- ] ;
4-[2- -4-( ]-1-(1- )-2- -1 [4,5- ] ;
4-[2- -4-( ]-2- -1-(1 - )-1 [4,5- ] ;
4-[2- -4-( ]-2- -1-(1- )-1 [4,5- ] ;
4-[2- -4.( ]-1-(1- )-2- -1 4,5- ] ;
2- -1-(1- )-4-(4- -2,5- )-1 [4,5- ] ;
1-(1- )-2- -4-(4- -2,5- )-1 [4,5- ] ;
4-(2- -4- )-2- -1-(1- )-1 [4,5- ] ;
4-(2- -4- )-1-(1- )-2- -1 [4,5- ] ;
2- -1-(1- )-4-[4- -2-( ]-1 [4,5- ] ;
1-(1- )-2- -4-[4- -2-( ]-1 [4,5- ] ;
1-(1- )-4-(5- -4- -2- )-2- -1 [4,5- ] ;
2- -1-(1- )-4-(5- -4- -2- ]-1 [4,5- ] ;
3- -4-(1-(1- )-2- -1 [4,5- ] -4- ;
3- -4-[2- -1-(1- )-1 [4,5- ] -4- ;
1-{3- -4-[2- -1-(1 - )-1 [4,5- ] -4- }-1 - ;
1-{3- -4-[1-(1- )-2- -1 [4,5- -4- }-1- ;
1-( )-2- -4-(5- -4- -2- )-1 [4,5- ;
1-( )-4-(5- -4- -2- )-2- -1 [4,5- ;
4-(2- -4- )-1-( )-2- -1 [4,5- ;
4-(2- -4- )-1-( )-2- -1 [4,5- ;
4-(2,4- )-1-( )-2- -1 [4,5- ;
4-(2,4- )-1-( )-2- -1 [4,5- ;
4-[2- -4-( ]-1-( )-2- -1 [4,5- ;
4-[2- -4-( ]-1-( )-2- -1 [4,5- ;
4-(2,4- )-1-(1- -3- )-2- -1 [4,5- ;
4-(2,4- )-2- -1-(1- -3- )-1 [4,5- ;
4-[2- -4-( ]-1-(1- -3- )-2- -1 [4,5- ;
4-[2- -4-(  ) ]-2- -1-(1- -3- )-1 [4,5- ;
4-(2- -4- )-1-(1- -3- )-2- -1 [4,5- ;
4-(2- -4- )-2- -1-(1- -3- )-1 [4,5- ;
4-(2- -5- -4- )-1-(1- -3- )-2- -1 [4,5- ;
4-(2- -5- -4- )-2- -1-(1- -3- )-1 [4,5- ;
1-(1- -3- )-2- -4-(4- -2,5- )-1 [4,5- ;
2- -1-(1- -3- )-4-(4- -2,5- )-1 [4,5- ;
2- -1-(1- -3- )-4-(5- -4- -2- )-1 [4,5- ;
1-(1- -3- )-4-(5- -4- -2- )-2- -1 4,5- ;
4-(2- -5- -4- )-1-(1- -3- )-2- -1 [4,5- ;
4-(2- -5- -4- )-2- -1-(1- -3- )-1 [4,5- ;
4-[2- -4-( ]-1-(1- -3- )-2- -1 [4,5- ;
4-[2- -4-( ]-2- -1-(1- -3- )-1 [4,5- ;
1-{3- -4-[1-(1- -3- )-2- -1 [4,5- -4- }-1- ;
1-{3- -4-[2- -1-(1- -3- )-1 [4,5- -4- }-1- ;
1-{5-[1-(1- -3- )-2- -1 [4,5- -4- ]-6- -2- )-1- ;
1-{5-[2- -1-(1- -3- )-1 [4,5- -4- ]-6- -2- )-1- ;
1-(1- -3- )-2- -4-(6- -2- -3- )-1 [4,5- ;
2- -1-(1- -3- )-4-(6- -2- -3- )-1 [4,5- ;
4-(2,6- -3- )-2- -1-(1- -3- )-1 [4,5- ;
4-(2,6- -3- -1-1- -3- )-2- -1 [4,5-c] ;
4-(2,6- -3- )-1-(1- -3- )-2- -1 [4,5- ;



4-(2,6- -3- )-2- -1-1- -3- )-1 [4,5- ;
2- -1-(1- -3- )-4-(2,5,6- -3- )-1 [4,5- ;
1-(1- -3-  )-2- -4-(2.5,6- -3- )-1 [4,5- ;
4-(2,4- )-2- -1-[1-( ]-1 [4,5- ;
4-(2,4- )-2- -1-[1-( ]-1 [4,5- ;
4-[2- -4-( ]-2- -1 -[1 -( ]-1 [4,5- ;
4-[2- -4-( ]-2- -1-[1-( ]-1 [4,5- ;
4-(2- -5- -4- )-2- -1-[1-( ]-1 [4,5- ;
4-(2- -5- -4- )-2- -1-[1-( ]-1 [4,5- ;
2- -4-(4- -2,5- )-1 -[1-( ]-1 [4,5- ;
2- -4-(4- -2,5- )-1-[1-( ]-1 [4,5- ;
50 2- -4-(5- -4- -2- )-1-[1-( ]-1 [4,5- ;
4-(5- -4- -4- )-2- -1-[1-( ]-1 [4,5- ;
2- -1-[1-( ]-4-(6- -2- -3- )-1 [4,5- ;
2- -1-[1-( ]-4-(6- -2- -3- )-1 [4,5- ;
4-(2,6- -3- )-2- -1-[1-( ]-1 [4,5- ;
4-(2,6- -3- )-2- -1-[1-( ]-1 [4,5- ;
4-(2,6- -3- )-2- -1-[1-( ]-1 [4,5- ;
4-(2,6- -3- )-2- -1-[1-( ]-1 [4,5- ;
2- -1-[1-( ]-4-(2,5,6- -3- )-1 [4,5- ;
2- -1-[1-( ]-4-(2,5,6- -3- )-1 [4,5- ;
4-[2- -4-( ]-2- -1-[1-( ]-1 [4,5- ; 
4-[2- -4-( ]-2- -1-[1-( ]-1 [4,5- ;

.
[3j] , , 

b, :
R1

3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b, - R13a, -CO2R13a, -NR15aCOR13a,  -

N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -CONR13aR16a, 1- , 1- , 1- , 
4-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -

NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-,   N4  1-  0-1 , 
 R13a, CO2R14b, COR14b  SO2R14b; 

R1  0-3 ,  R1a, R1b, R1c, C1-6
, 2-8 , C2-8 , r, , F, , 1-4 , -OR13a, - 1-2 1-2 ,  NR13aR16a.

[3k] , , 
b, :

X , S(O)n ;
n  0, 1  2;
R1 , :
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, 4-8 ,

 1 4-8 ,  - -, -S(O)n-, -NR13a-, -NCO2R14b-,
-NCOR14b-  -NSO2R14b-;

R1  0-2 ,  R1a,  R1b,  C1-6
, 2-8 , 2.8 , r, , F, CF3, CF2CF3, -OR13a, 1-2 1-2 ,  -NR13aR16a;

R1a ,   Rla  0-1 -OR17  0-5
, 1-4 ,  3-6 ,  r,  ,  F,  1-2

, -CN, -S(O)nR18, -COR17, -NR17aR19a  –CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 

1-4 ,  3-6 ,  r,  ,  F,  CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  –CONR17aR19a,  
 0-1 ,  R15a, CO2R14b,

COR14b  SO2R14b;
R2

1-4 , 2-4 , 2-4  0-1 , 
 -CN, , , F, ;

R3  R7 , r, , F, -CN, 1-4 , 3-6 , 1-4
, NH2, 1-4 ,  ( 1-4 )2 ;

R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-4 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, 1-4 , 1-4 , 1-4 , ;



R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, Br, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  –CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  –CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[3l] , , 
b, :

X , S ;
R1  0-1 ,  -CN, -CO2R13a,  4-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  -NR13a-;
R1 ‘  0-2 ,  R1a R1b, , ,

1-4 ,  1-4 ,  r,  ,  F,  CF3, -OR13a·, - , - 3, - 2 3, - H2 3, - H2 H2 3,   –
NR13aR16a;

R1a ,   0-1  ,  3, 2 3,
H( 3)2, 2 2 3,  OCF3,  0-3 , 3,

H2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2;

R1b , , , , ,
, , , , ,  0-3

, 3, H2 3, 3)2,
2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 
 0-1 , 3, 2 3, 3  SO2CH3;

R2
3, 2 3, 3)2, 2 2 3;

R3  R7 , 3, 2 3, 3)2,  2 2 3; 
,   2-4  ,  3,

2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3,
-CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 

, , , 2,3- , 2,3-
, 2,3- -S- , 2,3- -S- , , 

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

3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 

H3, 2 3, H3  SO2CH3.
[3m] , , 

b, :
R1  0-2 ,  R1a, R1b, 3, 2 3,

3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3, - 2 2 3, F,
 CF3;

R1a ,   0-1  ,  3, 2 3, 3)2,
2 2 3,  OCF3,  0-2 , 3, 2 3,

3)2, 2 2 3, r, , F, CF3, -CN,  SCH3;
R1b , , , , ,

, , , ,  0-3 
, 3, 2 3, )2, 2 2 3, 3,

2 3, OCF3, r, , F, CF3, -CN,  SCH3,  0-1
, 3, 2 3, 3  SO2CH3;

R2
3, 2 3, 3)2;

R3  R7
3; ,  2-4

, 3, 2 3, 3)2, H2 2 3,
, 3, 2 3, 3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, ,  2-
4 , 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3,
SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[3n] , , 



b, :
R1  0-2 ,  R1a, 3, H2 3,

3)2) H2 H2 H3, -( 2)3 3, - 2 3, - H2 H2 3, F,  CF3; 
R1a ,  0-2 , 3,

H2 3, 3)2, H2 H2 3, r, , F, CF3, -CN,  SCH3.
[3 ] , , 

b, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F,

 CF3.
[3 ] , , 

b, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3,

OCF3, Br, , F,  CF3.
[3q] , , 

b, :
R1

1-10 , 2-10 , 2-10 , 3-8 , 3-6 1-6

1-4 1-4 ;
R1

3-8 ,  0-1 4-8 , 
 - -, -S(O)n-, -NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-;

R1  0-3 ,  R1a, R1b, R1c, 1-6
, 2-8 , 2-8 , Br, Cl, F, I, 1-4 , -OR13a, -NR13aR16a, 1-2 1-2 , 3-8

,  0-1 R9  0-1 4-8  - -;  
,  R1  - ( 2)2 - ;

R1a , , ,  R1a  0-1 -
OR17  0-5 , 1-6 , 3-6 , r, ,
F, , 1-4 , -CN, , SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, -NR15aCONR17aR19a,
-NR15aCO2R18, -NR17aR19a -CONR17aR19a;

R1b , , ; , ,
, , , , , , , , ,

, , , , , , , 2,3-
, 2,3- , 2,3- -S- , 2,3- -S-

, , -2- , , 
 0-4 , 1-6 ,

3-6 , r, , F, , 1-4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15aCOR17, -
N(COR17)2, -NR15aCONR17aR19a, -NR15aCO2R18, -NR17aR19a,  –CONR17aR19a, 

 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b; 
R1c , 

 0-4 , 1-6 ,
3-6 ,  r,  ,  F,  ,  1-4 , -CN, , OR13a, SH, -S(O)nR14b, -COR13a, -OC(O)R14b,  -

NR15aCOR13a, -N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  –CONR13aR16a, 
 0-1 ,  R13a, CO2R14b,

COR14b  SO2R14b, , , - .
[3r] , , 

, :
X , S(O)n ;
n  0, 1  2;
R1

1-6 , 2-6 , 2-6 , 3-8 ;
R1

3-6 ,  0-1 4-6 , 
 - -, -S(O)n-,  -NR13a-;

R1  0-2 ,  R1a,  R1b,  1-6
, 2-8 ,  2-8 ,  r,  ,  F,  CF3, CF2CF3, -OR13a, -NR13aR16a,  1-2 1-2 ,  3-6

,  0-1 R9  0-1 4-8  - -;
R1a ,   R1a  0-1 -OR17  0-5

, 1-4 ,  3-6 ,  r,  ,  F,  1-4
, -CN, -S(O),,R18, -COR17, -NR17aR19a,  –CONR17aR19a;

R1b , , , , ,
, , , , , , , , 

 0-4 , 
1-4 , 3-6 , r, , F, CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  –CONR17aR19a

 0-1 ,  R15a, CO2R14b, COR14b

 SO2R14b;
R2

1-4 , 2-4 , 2-4  0-1 , 
 -CN, , , F, 1-4 ;

R3  R8 , r, , F, -CN, 1-4 , 3-6 , 1-4
, 2, 1-4 ,  ( 1-4 )2 ;

R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;



R14
1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6 -
1-2 ;

R15 ,  1-4 , 3-7 ,  3-6 1-6
, ,  0-3 , 

1-4 , r, , F, , 1-4 , 1-4 , ;
R15a , 1-4 ,  3-7 ,  3-6 1-6

;
R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6

, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, r, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  -CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[3s] , , 
b, :

X , S ;
R1

1-6 ;
R1

3-6 ,  0-1 4-6 , 
-, -S(O)n-,  –NR13a-;

R1  0-2 ,  R1a,  R1b,  1-6
, 2-8 ,  2-8 ,  F,  CF3, -OR13a, -NR13aR16a, - 2 3, - 2 H2 3,  3-6 ,

 0-1 3  0-1 4-8  - -; ,  R1

 - ( 2)2 - ;
R1a ,   0-1  ,  3, 2 H3,

3)2, 2 2 3,  OCF3,  0-3 , 3,
2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 , OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3;
R2

3, 2 3, 3)2, 2 2 3;
R3  R7 , 3, 2 3, 3)2,  H2 H2 3; 

,   2-4  ,  3,
2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, Br, , F, CF3,

-CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, , 
, , , 2,3- , 2,3-

, 2,3- -S- , 2,3- -S- , , 
-2- ,  2-4 , 

3, 2 3, 3)2, H2 2 3, , 3, 2 3,
H3)2, 2 2 3, OCF3, Br, , F, CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O,)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 
3, 2 3, 3  SO2CH3.

[3t] , , 
b, :

R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, 3, 2 3,

3)2, 2 2 3, -( 2)3 3, - 2, - 3), -CH CH, - 3), - 2 3, - 2 2 3, F,
CF3, , 3 , , 3 , , 3 ;

R1a ,   0-1  ,  3, 2 3,  OCF3,  0-2
, 3, 2 3, H3)2, 2 2 3, Br, , F,

CF3, -CN,  SCH3;
R1b , , , , , ,

, , , ,  0-3 
, 3, 2 3, 3)2, 2 2 3, 3,



2 3, OCF3, Br, Cl, F, CF3, -CN,  SCH3,  0-1
, 3, 2 3, 3  SO2CH3;

R2
3, 2 3, 3)2;

R3  R7
3; ,  2-4

, 3, H2 H2, 3)2, H2 H2 3,
, 3, 2 3, 3)2, 2 2 3, OCF3, Br, , F, CF3, -CN, SCH3) SO2CH3, -NH2,  -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2; i, ,  2-
4 , 3, H2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, F3, r, , F, CF3, -CN, SCH3;SO2CH3,
-NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[3u] , , 
b, :

R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, H3, H2 3,

3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3, - 2 2 3, F,
CF3, , 3- ;

R1a ,  0-2 ,  ,
3, 2 3, 3)2, 2 2 3, r, , F, CF3, -CN,  SCH3;
R1b , , , , , ,

, ,  0-3 , 
3, 2 3, 3)2, 2 2 3, 3, 2 3, OCF3, r,

, F, CF3, -CN,  SCH3.
[3 ] , , 

b, : D ,  2-4 , 
3, 2 3, 3)2, H2 H2 3, , 3, H2 3, H3)2,

2 2 3, OCF3, Br, , F,  CF3.
[3w] , , 

b, : D ,  2-4 , 
3, H2 3, 3)2, H2 H2 3, , 3,

2 3, 3)2, H2 H2 3, OCF3, r, , F,  CF3.
[4] , , :

[4 ] , , 
, :

X , S(O)n ;
n  0, 1  2;
R1

1-6 , 2-6 , 2-6 , 3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, 3-8 ,

 0-1  C4-8 ,  - -, -S(O)n-, -NR13a-, -NCO2R14b-, -
NCOR14b-  -NSO2R14b-;

R1  0-2 ,  R1a,  R1b,  C1-6
, 2-8 ,  2-8 ,  r,  ,  F,  CF3, CF2CF3, -OR13a, -NR13aR16a,  1-2 1-2 ,  3-8

,  0-1 R9  0-1 4-8  - -;  
,  R1  - ( H2)2 - ;

R1a ,   R1a .  0-1  -OR17  0-5
, 1-4 ,  3-6 ,  r,  ,  F,  1-4

, -CN, -S(O)nR18, -COR17, -NR17aR19a  –CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 

1-4 , 3-6 , r, , F, CF3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  -CONR17aR19a, 
 0-1 ,  R15a, CO2R14b, COR14b

 SO2R14b;  ,   R1  -( 2)1-4  -( 2)1-4 , 
;

R2
1-4 , 2-4 , 2-4  0-1 , 

 -CN, , , F, 1-4 ;
R3 , r, , F, -CN, 1-4 , 3-6 , 1-4 ,

NH2, 1-4 ,  ( 1-4 )2- ;
R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4



, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-6 ,  ( 1-

2 )-,  ( 1-2 )-;
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 - 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, 1-4 , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 ,  1-6 ,  3-10 ,  3-6 1-6
, 1-2 1-2 , 1-4 ; ,  NR17R19  R17  R19

 1- , 1- , 1-  1- ,  N4  1-  0-1
,  R13, CO2R14, COR14  SO2R14;

R17a  R19 , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, r, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  –CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[4b] , , 
, :

X , S ;
R1

1-6, ;
R1  0-1 ,  -CN, -CO2R13a, 3-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  –NR13a-;
R1  0-2 ,  R1a,  R1b,  1-6

, 2-8 , 2-8 , r, , F, CF3, -OR13a, -NR13aR16a, C1-2 1-2 , 3-6 ,
 0-1 3  0-1 4-8  - -; ,  R1

 - ( H2)2 - ;
R1a ,   0-1  ,  3, H2 3,

3)2, 2 2 3,  OCF3,  0-3 , 3,
H2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, 2 3, 3)2,

2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3; ,  R1

 -( 2)1-4  -( 2)1-4 , 
;

R2
3, 2 3, 3)2, 2 2 3;

R3 ,  3, H2 3, 3)2,  2 2 3; 
,  2-4 , 3, 2 3,

H3)2, 2 2 3, , 3, H2 H3, 3)2, 2 2 3, OCF3,  Br,  ,  F,  CF3, -CN,
SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 

, , , 2,3- , 2,3-
, 2,3- -S- , 2,3- -S- , , 

-2- ,  2-4 , 
3, H2 3, 3)2, 2 2 3, , 3, H2 3,

H3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(CH3)2,  0-1 , 

3, 2 3, 3  SO2CH3.
[4 ] , , 

, :
R1 ;
R1  0-1 ,  -CN, - 2 3,  - 2 2 3;
R1  0-2 ,  R1a,  R1b, 3,

H2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3,  -
2 2 3,  F,  CF3,  ,  3 , , 3 , , 3-

;
R1a ,   0-1  ,  3, 2 3,  OCF3,  0-2



, 3, H2 3, 3)2, 2 2 3, r, , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, , , ,  0-3 

, 3, 2 3, 3)2, H2 H2 H3, 3,
H2 3, OCF3, r, , F9 CF3, -CN,  S 3,  0-1

, 3, 2 3, 3  SO2CH3;  ,   R1  -( 2)1-4-
 -( 2)1-4 , ;

R2
3, 2 3, 3)2;

R3
3; ,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, H2 3,
H( 3)2, H2 H2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3, -C(O)N(CH3)2; i, ,  2-4 
, 3, 2 3, 3)2, 2 2 3,

, H3, 2 3, 3)2, 2 2 3, OCF3,  ,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[4d] , , 
, :

R1  ( )- 1  ( )- 1 ;
R1  0-1 -CN;
R1  0-1 , 
R1a, R1b, 3, H2 3, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - H, - H 3), -

2 3, - 2 2 3, F, CF3, , 3 ;
R1a ,  0-1 , 3, 2 3,  OCF3,   0-2

, 3, 2 3, H3)2, H2 H2 3, , , F,
CF3, -CN,  SCH3;

R1b , , , , , ,
, ,  0-3 , 

3, 2 3, H3)2, H2 H2 3, 3, 2 3, OCF3, r,
, F, CF3, -CN,  SCH3.

[4 ] , , 
, :

R1  ( )- 1  ( )-  1 ,   1  ,  
 R1a,  R1b, 3, 2 3, 3)2, 2 2 3, -( 2)3 3,  -

2, - 3), - , - 3), - 2 H3, -CH2CH2OCH3,  F,  CF3,  ,  3-
;

R1a ,  0-2 , ,
, , F,  CF3;

Rlb , , , , 
 0-2 , 3,

3, , F,  CF3.
[4f] , , 

, :
R1  ( )  3, ( ) H2 3, ( ) 3,

) 2 2 3, ( ) 2 2 3, ( )CH, ,
, , , ( 3 ) ( ,

3, ( 2 3, ( 2 3, ( 2 2 3,
2 2 3, ( )2 , , ,

, ,  ( 3 ) ( .
[4g] , , 

, : D ,  2-4 , 
3, 2 3, 3)2, H2 H2 H3, , 3, 2 3, 3)2, H2 2 3,

OCF3, Br, , F,  CF3.
[4h] , , 

, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, H2 H3;

3)2, 2 2 3, OCF3, Br, , F,  CF3.
[4 ] , , , 

:
6-(2,4- -9-( )-8- -9 ;
6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- -5- )-9-( )-8- -9 ;
6-(2- -4- -5- )-9-( )-8- -9 ;
6-(2- -4- )-8- -9-(2- )-9 ;
6-(2- -4- )-8- -9-(2- )-9 ;
6-(2- -4- )-8- -9-(3- )-9 ;
6-(2- -4- )-8- -9-(3- )-9 ;
6-(2- -4- )-8- -9-(4- )-9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- )-9-(1- )-8- -9 ;



6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- -5- )-9-( )-8- -9 ;
6-(2- -4- )-8- -9-(2- )-9 ;
6-(2- -4- )-8- -9-(4- )-9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- )-8- -9-(2- )-9 ;
6-(2- -4- !(1)' )-8- -9-(3- )-9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- (]) )-9-(1- )-8- -9 ;

-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- |) )-8- -9-(1- -3- )-9 ;
6-(2- -4- |) )-8- -9-(1- -3- )-9 ;
6-(2- -4- )-8- -9-(1- -4- )-9 ;
6-(2- -4- (]) )-8- -9-(1- -2- )-9 ;
72 6-(2- -4- )-8- -9-(2- -4- )-9 ;
6-(2- -4- )-8- -9-(2- -4- )-9 ;
6-(2- -4- )-8- -9-(2- )-9 ;
6-(2- -4- )-8- -9-(4- )-9 ;
6-(2- -4- )-8- -9-[(2- ]-9 ;
6-(2- -4- )-8- -9-[1-(2- ]-9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- )-9-(1- -2- )-8- -9 ;
6-(2- -4- )-9-(1- -2- )-8- -9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- )-9-(1- )-8- -9 ;
6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- )-9-( )-8- -9 ;
6-(2- -4- )-9-[1- -1-(2- ]-8- -9 ;
9-(1- )-6-(2,4- )-8- -9 ;
9-[1- -(3- -5- ]-6-(2,4- )-8- -9 ;
9-(1- -2- )-6-(2,4- )-8- -9 ;
9-(1- -2- )-6-(2,4- )-8- -9 ;
9-(1- -2- )-6-(2,4- -6- )-8- -9 ;
73 9-(1- -2- )-6-(2,4- )-8- -9 ;
9-(1- -2- )-8- -6-(2- -4- )-9 ;
9-(1- -4'- )-6-(2,4- )-8- -9 ;
9-(1- )-6-(2,4- )-8- -9 ;
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-6-(2,4- )-8- -9 ;
9-(1- )-8- -6-(2,4,6- )-9 ;
9-(1- )-8- -6-(2- -4,5- )-9 ;
9-(1- )-8- -6-(2- -4- )-9 ^
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-6-(2,4- )-8- -9 ;
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-8- -6-(2- -4- )-9 ;
9-(1- )-6-(2,4- -6- )-8- -9 ;
9-(1- )-6-(2,4- )-8- -9 ;
9-(1- )-8- -6-(2,4,6- )-9 ;
9-(1- )-8- -6-(2- )-4- )-9 ;
6-(2,4- -5- )-9-( )-8- -9 ;
6-(2,4- -5- )-8- -9-(2- -3- )-9 ;
6-(2,4- -6- )-9'( )-8- -9 ;
6-(2,4- )-8- -9-(1- -3- )-9 ;
6-(2,4- )-8- -9-(1- )-9 ;
6-(2,4- )-8- -9-(1- -2- )-9 ;
6-(2,4- )-8- -9-(2- -4- )-9 ;
6-(2,4- )-8- -9-(2- )-9 ;
6-(2,4- )-8- -9-(2- -4- )-9 ;
6-(2,4- )-8- -9-(2- -3- )-9 ;

-(2,4- )-8- -9-(2- )-9 ;
6-(2,4- )-8- -9-(3- )-9 ;
6-(2,4- )-8- -9-(3- )-9 ;
6-(2,4- )-8- -9-(3- )-9 ;
6-(2,4- )-8- -9-(4- )-9 ;
6-(2,4- )-8- -9-[1-(2- ]-9 ;



6-(2,4- )-9-( )-8- -9 ;
6-(2,4- )-9-( )-8- -9 ;
6-(2,4- )-9-( )-8- -9 ;
6-(2,4- )-9-( )-8- -9 ;
9-( )-6-(2,4- )-8- -9 ;
9-( )-6-(2,4- )-8- -9 ;
9-( )-6-(2,4- -3- )-8- -9 ;
9-( )-8- -6-(2,4,5- )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
9-( )-8- -6-(2- -4,5- )-9 ;
9-( )-8- -6-(2- -4 )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
9-( )-8- -6-(2- -4- -5- )-9 ;
9-( )-8- -6-(2- -4- -5- )-9 ;
9-( )-8- -6-(2- -4- -5- )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
9-( )-8- -6-(2- -4- )-9 ;
6-(2,6- -3- )-8- -9-(2- )-9 ;
6-(2,4- )-8- -9-(2- )-9 ;
8- -6-(2- -4,5- )-9-(2- )-9 ;
8- -6-(2- -4,5- )-9-(3- )-9 ;
8- -9-(1- -3- )-6-(2- -4,5- )-9 ;
8- -9-(1- -3- )-6-(2- -4- )-9 ;
8- -9-(2- )-6-(2- -4- )-9 ;
8- -9-(2- )-6-(2- -4- )-9 ;
8- -9-(3- )-6-(2- -4- )-9 ;
8- -9-(3- )- -(2- -4- )-9 ;
8- -9-(3- )-6-(2- -4- )-9 ;
8- -9-(4- )-6-(2- -4- )-9 ;
8- -9-(4- )-6-(2- -4- )-9 ;
8- -9-(4- )-6-(2- -4- )-9 ;
8- -9-(4- )-6-(2- -4- )-9
9-( )-8- -6-(2- -6- -3- )-9 ;

.
[4j] , , 

, :
R1

3-8 ;
R1  0-1 ,  -CN, -S(O)nR14b –COR13a -CO2R13a, -NR15aCOR13a,  -

N(COR13a)2, .NR15aCONR13aR16a, -NR15aCO2R14b –CONR13aR16a i. , 1- , 1- , 
4-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -

NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-,   N4  1-  0-1 , 
 R13a, CO2R14b, COR14b  SO2R14b;   R1  0-3 , 

 R1a, R1b, R1c, 1-6 , C2-8 , C2-8 , Br, Cl, F, I, 1-4 ,
-OR13a, -C1-2 1-2 ,  NR13aR16a.

[4k] , , 
, :

X , S(O)n ;
n  0, 1  2;
R1 , :
R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a,  4-8

,  1 4-8 ,  - -, -S(O)n-, -NR13a-,
-NCO2R14b-, -NCOR14b-  -NSO2R14b-;

R1  0-2 ,  R1a,  R1b,  1-6
, 2-8 , 2-8 , Br, Cl, F, CF3, CF2CF3, -OR13a, C1-2 - 1-2 ,  -NR13aR16a;

R1a ,   R1a  0-1 -OR17  0-5
, 1-4 ,  3-6 ,  Br,  Cl,  F,  1-4

, -CN, -S(O)nR18, -COR17, -NR17aR19a,  -CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 

1-4 , 3-6 , Br Cl F CF, -CN, -OR17, -S(O)mR18 –COR17, -NR17aR19a  –CONR17aR19a, 
 0-1 ,  R15a, CO2R14b, COR14b

 SO2R14b;
R2

1-4 ,  2-4 ,  2-4  0-1 , 
 -CN, OH, Cl, F, 1-4 ;

R3 , Br, Cl, F, -CN, 1-4 , 3-6 , 1-4 ,
NH2, 1-4 ,  ( 1-4 )2 ;

R9 , 1-4 3-8 ;



R13
1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 ,  3-7 ,  3-6 1-4,

, ,  0-3 , 
1-4 , Br, Cl, F, 1-4 , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17,  R18  R19 , 1-6 ,  3-10 ,  C3-6,
1-6 ,  1-2 1-2 ,  1-4 ; ,  NR17R19  R17

R19  1- , 1- , 1-  1- ,  N4  1-
 0-1 ,  R13, CO2R14, COR14  SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, Br, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  -CONR17R19; 

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

, , , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14a, COR14a  SO2R14a.

[4l] , , 
, :

X , S ;
R1  0-1 ,  -CN, -CO2R13a,  4-8 ,  0-1 

4-8 ,  - -, -S(O)n-,  –NR13a;
R1  0-2 ,  R1a,  R1b,  C1-6

, C2-8 , 2-8 , r, , F, CF3, -OR13a, - , - 3, - 2 3, - H2 H3, - 2 2 3, a-
NR13aR16a

;
R1a ,   0-1  ,  3, 2 3,

H( 3)2, 2 2 3,  OCF3,  0-3 , 3,
2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2;
R1b , , , , ,

, , , , ,  0-3
, 3, H2 3, 3)2,

H2 H2 3, , 3, 2 3, H( 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -
NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3  SO2CH3;
R2

3, 2 3, 3)2, 2 2 3;
R3 , , 2 3, 3)2,  2 2 3;  ,   2-4

, 3, 2 3, 3)2, H2 H2 3,
, 3, 2 3, H( 3)2, 2 2 3, OCF3,  Br,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, i, 
, , , 2,3- , 2,3- , 2,3-

-S- , 2,3- -S- , , -2- , 
 2-4 , 

H3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, H2 2 3, OCF3, r, ,
F, CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 

 0-1 , 3, 2 3, 3
 SO2CH3.

[4m] , , 
, :

R1  0-2 ,  R1a·, R1b, C 3, H2 3,
3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - H2 3, - 2 2 3, F,

 CF3;
R1a ,   0-1  ,  3, 2 3, 3)2,

H2 2 3,  OCF3,  0-2 , 3, 2 3,
3)2, H2 2 3, r, , F, CF3, -CN,  SCH3;

R1b , , , , ,
, , , ,  0-3 



, H3, H2 3, 3)2, 2 2 3, 3,
2 3, OCF3, r, , F, CF3, -CN,  SCH3,  0-1

, 3, 2 3, 3  SO2CH3;
R2

3, 2 3, 3)2;
R3  H  3; ,  2-4 , 

3, 2 3, 3)2, 2 2 3, , 3, 2 3,
H( H3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -

C(O)NHCH3,  -C(O)N(CH3)2, i, ,  2-4 
, 3, 2 3, 3)2, 2 2 3,

, 3, 2 3, 3)2, 2 2 3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -
NH 3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2.

[4n] , , 
, :

R1  0-2 ,  R1a, 3, 2 H3,
H( 3)2, 2 2 3, -( 2)3 3, - 2 3, - 2 2 3, F,  CF3; 

R1a ,  0-2 , 3,
2 3, 3)2, 2 2 3, r, , F, CF3, -CN,  SCH3.
[4 ] , , 

, : D ,  2-4 , 
H3, H2 3, 3)2, 2 2 3, , 3, H2 3, 3)2, H2 2 3, OCF3, r, , F,
 CF3.

[4 ] , , 
, : D ,  2-4 , 

H3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, H2 H2 3,
OCF3, r, , F,  CF3.

[4q] , , 
, :

R1
1-10 , 2-10 , 2-10 , 3-8 , 3-6 1-6, 

1-4 1-4 ;
R1  C3-8 ,  0-1 4-8 , 

 - -, -S(O)n-, -NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-;
R1  0-3 ,  R1a, R1b, R1c, C1-6

, 2-8 , 2-8 , u, , F, , 1-4 , -OR13a, -NR13aR16a, 1-2 1-2 , 3-

8 ,  0-1 R9  0-1 4-8  - -; 
,  R1  - ( 2)2 - ;

R1a , , ,  R1a  0-1 -
OR17  0-5 , 1-6 , C3-6, , r, ,
F, , 1-4 , -CN, , SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, -NR15aCONR17aR19a,
-NR15aCO2R18, -NR17aR19a,  -CONR17aR19a;

R1b , , , , ,
, , , , , , , , ,

, , , , , , , 2,3-
, 2,3- , 2,3- -S- , 2,3- -S-

, , -2- , , 
 0-4 , 1-6 ,

3-6 , r, , F, , 1-4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15aCOR17, -
N(COR17)2, -NR15aCONR17aR19a, -NRt5aCO2R18, -NR17aR19a,  –CONR17aR19a, 

 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b; 
R1c , 

 0-4 ,  C1-6 ,
3-6 ,  r,  ,  F,  ,  1-4 , -CN, , OR13 , SH, -S(O)nR14b, -COR13a, -OC(O)R14b,  -

NR15 COR13 , -N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  –CONR13aR16a, 
 0-1 ,  R13a, CO2R14b,

COR14b  SO2R14b, , , - .
[4r] , , 

, :
X , S(O)n ;
n  0, 1  2;
R1

1-6, , 2-6 , 2-6 , 3-8 ;
R1  C3-6,  ,   0-1  4-6 ,

 - -, -S(O)n-,  -NR13a-;
R1  0-2 ,  R1a,  R1b,  1-6

, 2-8 ,  2-8 ,  r,  ,  F,  CF3, CF2CF3, -OR13a, -NR13aR16a,  C1-2 1-2 ,  3-6
,  0-1 R9  0-1 4-8  - -;

R1a ,   R1a  0-1 –OR17  0-5
, 1-4 ,  3-6 ,  r,  ,  F,  1-4

, -CN, -S(O)nR18, -COR17 –NR17aR19a,  -CONR17aR19a;
R1b , , , , ,

, , , , , , , , 
 0-4 , 



1-4 ,  3-6 ,  r,  ,  F,  F3, -CN, -OR17, -S(O)mR18, -COR17, -NR17aR19a,  –CONR17aR19a,  
 0-1 ,  R15a, CO2R14b,

COR14b  SO2R14b;
R2  C1-4 , 2-4 , 2-4  0-1 , 

 -CN, , , F, 1-4 ;
R3 , r, , F, -CN, 1-4 , 3-6 , 1-4 , NH2, 1-4 ,  ( 1-4
)2 ;

R9 , 1-4 3-8 ;
R13

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ,  ( 1-

2 )-,  ( 1-2 );
R14a

1-4 , 1-2 , 1-2 1-2 , 3-6 1-2 ;
R14b

1-4 ,  1-2 , 1-2 1-2 ,  3-6 , 3-6

1-2 ;
R15 ,  1-4 ,  3-7 ,  3-6 1-6

, , ! 0-3 , 
1-4 , r, , F, 1-4 ,

-4 ,  4 , ;
R15a , 1-4 ,  3-7 ,  3-6 1-6

;
R17,  R18  R19 ,  C1-6 ,  3-10 ,  3-6

1-6 , 1-2 1-2 , 1-4 ; ,  NR17R19  R17

R19  1- , 1- , 1-  1- ,  N4  1-
 0-1 ,  R13, CO2R14, COR14 a SO2R14;

R17a  R19a , 1-6 , 3-10 , 3-6 -
1-6 1-4 ; ,  1-4 , 

1-4 , 3-6 , -OR17, r, , F, 1-4 , -CN, -S(O)nR18, -
COR17, -CO2R17, -NR15COR17, -NR15CO2R18, -NR17R19,  –CONR17R19; 

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

, , 2,3- , 2,3- , 2,3- -S- ,
2,3- -S- , , -2- , ,

 1-4 , 
1-6 ,  3-6 ,  r,  ,  F,  1-4 , -CN, -OR17, -S(O)mR18, -COR17, -CO2R17,  -

OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CO2R18, -NR17R19,  -CONR17R19, 
 0-1 ,  R15, CO2R14 , COR14  SO2R14a.

[4s] , , 
, :

X  5 , S a ;
R1

1-6 ;
R» 3-6 ,  0-1 4-6 , 

-, -S(O)n-,  -NR13a-;
R1  0-2 ,  R1a,  R1b,  1-6

, 2-8 ,  2-8 ,  F,  CF3, -OR13a, -NR13aR16a, -CH2OCH3, - 2 2 H3,  3-6 ,
 0-1 3  0-1 4-8  - -; ,  R1

 - ( 2)2 - ;
R1a ,   0-1  ,  3, 2 3,
(C 3)2, OCH2CH2CH3,  OCF3,  0-3 , 3,

2 3, 3)2, 2 2 3, , r, , F, CF3, -CN, SCH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2,  -
C(O)NHCH3,  -C(O)N(C 3)2;

R1b , , , , ,
, , , , ,  0-3

, 3, 2 3, 3)2,
2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, r, , F, CF3, -CN, SCH3, -NH2, -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2, 
 0-1 , 3, 2 3, 3  SO2CH3;

R2 H3, 2 3, 3)2, H2 H2 3;
R3  H,  3, 2 3, 3)2,  2 2 3;  ,   2-4

, 3, 2 3, 3)2, 2 2 3,
, 3, H2 H3, H(CH3)2, OCH2CH2CH3, OCF3,  r,  ,  F,  CF3, -CN, SCH3, SO2CH3, -NH2,  -

NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3  -C(O)N(CH3)2, i, 
, , , 2,3- , 2,3- , 2,3-

-S- , 2,3- -S- , , -2- , 
 2-4 * , 

3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3,
r, , F, CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3,  - )N( 3)2, 

 0-1 , 3, 2 3, 3



 SO2CH3.
[4t] , , 

, :
R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, 3, 2 3

3)2, 2 2 3, -( 2)3 3, - 2, - 3), -C CH, -C C(CI 3), - 2 3, - 2 2 3, F,
CF3, , 3 , , 3 , , 3 ;

R1a ,   0-1  ,  3, 2 3,  OCF3,   0-2
, 3, 2 3, 3)2, 2 2 3, r, , F,

CF3, -CN,  SCH3;
R1b , , , , , - ,

, , , ,  0-3 
, H3, H2 3, 3)2, 2 2 3, 3,

2 3, OCF3, r, , F, CF3, -CN,  SCH3,  0-1
, , 2 3, 3  SO2CH3;

R2
3, 2 3, 3)2;

R3
3;

88 ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 2 3, OCF3, Br, , F,

CF3, -CN, SCH3, SO2CH3, -NH2, -NHCH3, -N(C 3)2, -C(O)NH2, -C(O)NHCH3,  -C(O)N(CH3)2; , 
,  2-4 , 
3, 2 3, 3)2, 2 2 3, . 3, 2 3, 3)2, 2 2 3,

OCF3, Br, , F, CF3, -CN, SCH3, SO2 3, -N 2, -NHCH3, -N(CH3)2, -C(O)NH2, -C(O)NHCH3 -C(O)N(CH3)2.
[4u] , , 

, :
R1  ( 1  ( 1 ;
R1  1-2 ,  R1a, R1b, 3, 2 3

, 3)2, 2 2 3, -( 2)3 3, - 2, - 3), - , - 3), - 2 3, - 2 2 3,
F, CF3, , 3- ;

R1a ,  0-2 , 3,
2 3, 3)2, 2 2 3, Br, , F, CF3, -CN,  SCH3;
R1b , , , , , ,

, ,  0-3 , 
3, 2 3, 3)2, 2 2 3, 2 3, OCF3,  Br, ,  F,

CF3, -CN,  SCH3.
[4v] , , 

, : D ,  2-4 , 
 C 3, 2 3, 3)2, 2 2 3, , 3, 2 3, 3)2, 2 3,

OCF3, Br, , F,  CF3.
[4w] , , 

, : D ,  2-4 , 
3, 2 3, 3)2, 2 2 3, , 3,

2 3, 3)2, 2 2 3, OCF3, r, , F,  CF3.
[5] , :

 ( ):

 ( )
, :

 N  C-R7;
 N  C-R8; ,  N;

D , ;
X  CH-R9, N-R10, , S(O)n ; n  0, 1  2;
R1

1-10 ,  2-10 ,  2-10 ,  3-8 , 3-6 -C1-6, ,
1-4 1-4 , -SO2-C1-10 , -SO2-R1a,  -SO2-R1b;

R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, -NR15aCOR13a,  -
N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -CONR13aR16a, 1- , 1- , 1- , 

3-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -
NR13a-, -NCO2R14b-, -NCOR14b-  -NS 2R14b-,   N4  1-  0-1 , 

 R13a, CO2R14b, COR14b  SO2R14b;



R1  0-3 ,  R1a, R1b, R1c, C1-6
, 2-8 , 2-8 , r, , F, , 1-4 , -OR13a, -NR13aR16a,  C3-8 , 

 0-1 R9  0-1 4-8  - -; ,  R1

:
(a) 3- -3- ;
(b)  - ( ; 
(c) 1- ;

,  R1 , ,  N , 
2;
R1a , , ,  R1a  0-5

, 1-6 ,  3-6 ,  r,  ,  F,  ,  1-4
, -CN, , -OR17, SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, -NR15aONR17aR19a,  -

NR15aCO2R18, -NR17aR19a,  -CONR17aR19a;
R1b , , , , ,

, , , , , , , ,
, , , , , , , 2,3-

, 2,3- , 2,3- -S- , 2,3- -S-
, , -2- , , 

 0-4 , 1-6 ,
3-6 , r, , F, , 1-4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15aCOR17, -

N(COR17)2, -NR15aCONR17aR19a, -NR15aCO2R18, -NR17aR19a, a –CONR17 R19a, 
 0-1 ,  R15a, CO2R14b, COR14bTa SO2R14b;

R1c , 
 0-4 ,  C1-6 ,

3-6 ,  r,  ,  F,  ,  1-4 , -CN, , OR13a, SH, -S(O)nR14b, -COR13a, .OC(O)R14b,  -
NR15aCOR13a, -N(COR13a)2 . NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  -CONR13aR16a, 

 0-1 ,  R13a, O2R14b, COR14b  SO2R14b. 
, , - ;

R2  C1-4 ,  3-8 , 2-4 ,  2-4  0-3
,  -CN, , 1-4 ; , R2,  ,   X

,  -CN, CF3,  C2F5;
R3, R7  R8 , r, , F, I, -CN, 1-4 , 3-8 ,

1-4 , 1-4 , 1-4 , 1-4 , , 1-4 , ( 1-4 )2
,  0-3 , 1-7 , 3-8 , r, , F, ,

1-4 , , 1-4 , 1-4 , 1-4 , 1-4 , 1-4 ,
1-6  ( 1-4 )2 ;  ,   R1

1-10 ,   R3

;
R9  R10 , 1-4 ,  3-6 1-4 3-8

;
R13 ,  1-4 , 1-4 , 1-4 1-4 ,  3-6 ,  3-6

1-6, , ,  ( 1-4 )-  ( 1-4 )-;
R13a  R16a , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 , 1-4 , 1-4 1-4 , 3-6 , 3-6 1-

6 , ,  ( 1-4 )-  ( 1-4 )- , 
 0-1 , 1-4 ,  r,  ,  F, ,  1-4 , , 1-4

, 1-4 ;
R14a

1-4 ,  1-4 , 1-4 1-4 ,  3-6 ,  3-6 ,
1-6 ,  0-1 , 
1-4 , r, , F, , 1-4 , , 1-4 , 1-4 , ;

R14b
1-4 , 1-4 , 1-4 1-4 , 3-6 , 3-6

1-6 ;
R15 ,  1-4 , 3-7 ,  3-6 1-6

, ,  0-3 , 
1-4 , r, , F, , 1-4 , , 1-4 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17 ,  1-6 ,  3-10 ,  3-6 1-6 ,  1-2

1-2 , 1-4 , R14S(O)n-C1-4 ,  R17bR19bN-C2-4 ;
R18  R19 , 1-6 , 3-10 , 3-6

1-6 , 1-2 1-2 , 1-4 ;
.   NR17R19  R17  R19  1- , 1- , 1-

 1- , 4  1-  0-1 ,  R13,
CO2R14, OR14  SO2R14;

,   NR17bR19b  R17b  R19b  1- , 1- . 1-
 1- ,  N4  1-  0-1 ,  R13,

CO2R14, COR14  SO2R14;
R17a  R19a , 1-6 , 3-10 , 3-6 -

1-6, 1-4 ;
, , , 



 0-5 , 1-6 ,  3-6 ,
, 1-4 1-4 , -OR17, r, , F, , 1-4 , -CN, -NO2, SH, -S(O)nR18, -COR17, -

CO2R17 -OC(O)R18 –NR15COR17, -N(COR17)2, -NR15CONR17R19, -NR15CO2R18, -NR17R19,  –CONR17R19  1
,   -  0-4  ,  1-3 ,  1-3 ,

r,  C ,  F,  ,  -CN,  ,  CF3,  C2F5, OCF3, SO2Me ; 
, , , , , , , ,

, , , , , , , ,
, , , , 2,3- , 2,3- , 2,3-

-S- , 2,3- -S- , , -2- ,
,  0-4 , 

1-6 ,  3-6 ,  r,  ,  F,  ,  1-4 , -CN,
, -OR17, SH, -S(O)mR18, -COR17, -CO2R17, -OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CONR17R19,  -

NR15CO2R18, -NR17R14,  -CONR17R19,  0-1
,  R15, CO2R14a, COR14a a SO2R14a.

[6] , )1

, , , , , 
, , , ,

, , 
, , , 

, , ,  ( ),
, , , , , , .

, , , 
 CRF,  ( ) , 

 CRF, , : 
 ( ):

 ( )
, :

 N  C-R7;
 N  C-R8; ,  N;

D , ;
X  CH-R9, N-R10, , S(O)n ;
n  0, 1  2;
R1

1-10 ,  2-10 ,  2-10 ,  3-8 , 3-6 1-6, ,
1-4 1-4 , -S 2-C1-10 , -SO2-R1a,  -SO2-R1b;

R1  0-1 ,  -CN, -S(O)nR14b, -COR13a, -CO2R13a, -NR15aCOR13 ,  -
N(COR13 )2, -NR15aCONR13aR16a, -NR15aCO2R14b, -CONR13aR16a, 1- , 1- , 1- , 

3-8 ,   0-1 4-8 ,  - -, -S(O)n-,  -
NR13a-, -NCO2R14b-, -NCOR14b-  -NSO2R14b-,   N4  1-  0-1 , 

 R13a, CO2R14b, COR14b a SO2R14b;
R1  0-3 ,  R1a, R1b, R1c, 1-6,

, 2-8 , 2-8 , r, , F, , 1-4 , -OR13a, -NR13aR16a, 3-8 , 
 0-1 R9  0-1 4-8  - -;

,  R1 :
(a) 3- -3- ;
(b)  - ( ; 
(c) 1- ;

,  R1 , ,  N , 
2;
R1a , , ,  R1a  0-5

, 1-6 ,  3-6 r,  ,  F,  ,  1-4
, -CN, , -OR17, SH, -S(O)nR18, -COR17, -OC(O)R18, -NR15aCOR17, -N(COR17)2, –NR15aCONR17aR19a, -

NR15aCO2R18, -NRt7aR19a,  –CONR17aR19a;
R1b , , , , ,

, , , , , , , , ,
, , , , , , , 2,3-

, 2,3- , 2,3- -S- , 2,3- -S-
, , -2- , , 

 0-4 , 1-6 ,
3-6 , r, , F, , -4 , -CN, , -OR17, SH, -S(O)mR18, -COR17, -OC(O)R18, -NR15 COR17,

-N(COR17)2, -NR15aCONR17aR19a, -NR15 CO2R18, -NR17aR19a  –CONR17aR19a, 
 0-1 ,  R15a, CO2R14b, COR14b  SO2R14b;

R1c , 



 0-4 , 1-6 ,
3-6 ,  r,  ,  F,  ,  1-4 , -CN, , OR17, SH, -S(O)nR14b, -COR13a, -OC(O)R14b,  -

NR15aCOR13a, -N(COR13a)2, -NR15aCONR13aR16a, -NR15aCO2R14b, -NR13aR16a,  –CONR13aR16a, 
 0-1 ,  R13a, CO2R14b,

COR14b  SO2R14b i , , - ;
R2

1-4 ,  3-8 ,  2-4 ,  2-4  0-3
,  -CN, , 1-4 ;

, R2, ,  X ,  -CN, CF3,  C2F5;
R3, R7  R8 , r, , F, I, -CN, 1-4 , 3-8 ,

1-4 , 1-4 , 1-4 , 1-4 , , 1-4 , ( 1-4 )2
,  0-3 , 1-7 , 3-8 , r, , F, ,

1-4 , , 1-4 ,  1-4 , 1-4 ,  C1-4 , 1-4 ,
1-6  ( 1-4 )2 ;  ,   R1

1-10 ,   R3

;
R9  R10 , 1-4 ,  3-6 1-4 3-8

;
R13 , 1-4 , 1-4 , 1-4 1-4 , 3-6 , 3-6 -

1-6 , ,  ( 1-4 )-  ( 1-4 )-;
R13a  R16 , 1-4 , 1-4 , 1-4 1-4

, 3-6 , 3-6 1-6 ;
R14

1-4 ,  1-4 , 1-4 1-4 ,  3-6 , 3-6 -
1-6 , ,  ( 1-4 )-  ( 1-4 )-  ,  

 0-1 , 1-4 , r, , F, , 1-4 ,
, 1-4 , C1-4 , ;

R14a
1-4 ,  1-4 , 1-4 1-4 ,  3-6 , 3-6 -

1-6 ,  0-1 , 
1-4 , r, , F, , 1-4 , , 1-4 , 1-4 , ;

R14b
1-4 ,  1-4 , 1-4 1-4 ,  3-6 , 3-6

-C1-6, ;
R15 ,  1-4 , 3-7 , 3-6 1-6

, ,  0-3 , 
1-4 , r, , F, , 1-4 , , 1-4 , 1-4 , ;

R15a , 1-4 ,  3-7 ,  3-6 1-6
;

R17 ,  1-6 ,  3-10 , 3-6 1-6 , 1-2

1-2 , 1-4 , R14S(O)n-C1-4 ,  R17bR19bN-C2-4 ;
R18  R19 , 1-6 , 3-10 , 3-6 -

1-6 , 1-2 1-2 , 1-4 ;
,   NR17R19  R17  R19  1- , 1- , 1-

 1- ,  N4  1-  0-1 ,  R13,
CO2R14, COR14  SO2R14;

,   NR17bR19b  R17b  R19b  1- , 1- , 1-
 1- ,  N4  1-  0-1 ,  R13,

CO2R14, OR14  SO2R14;
R17a  R19a , 1-6 , 3-10 , 3-6 -

1-6 1-4 ;
, , , 

 0-5 , 1-6 ,  3-6 ,
, 1-4 1-4 , -OR17, Br, , F, , 1-4 , -CN, -NO2, SH, -S(O)nR18, -COR17, -

CO2R17 –OC(O)R18, -NR15COR17, -N(COR17)2, -NR15CONR17R19, -NR15CO2R18, -NR17R19,  –CONR17R19  1
,  0-4 , 1-3 , 1-3 ,

r, , F, I, -CN, , CF3, C2F5, OCF3, SO2Me ; 
, , , , , , , ,

, , , , , , , ,
, , , , 2,3- , 2,3- , 2,3-

-S- , 2,3- -S- , , -2- ,
,  0-4 , 

1-6 ,  3-6 ,  r,  ,  F,  ,  1-4 , -CN,
, -OR17, SH, -S(O)mR18, -COR17, -CO2R17, -OC(O)R18, -NR15COR17, -N(COR17)2) –NR15CONR17R19,  -

NR15CO2R18, -NR17R19,  –CONR17R19,  0-1
,  R15, CO2R14a, COR14a  SO2R14a.

, , R1 -( 2)1,2,3,4,5,6,7,8,9  10 – .
, , R1 -( 2)1,2,3,4,5,6,7,8, 9  10 -  ,  

.
, , R1 -( 2)1,2,3,4,5,6,7,8,9  10 - ,

.
, , R1 -( 2)1,2,3,4,5,6,7,8,9  10 - ,

.
, ,  D , R1

1,2,3,4,5,6,7,8,9  10 , 3,4,5,6,7  8 .



, , R1a  OR17.
. 

,  ( ) . 
, , ,

 C=N , . 
. 

, , 
.  ( )

, , , 
.

 " " , 
. " " 

, 
, , , . " " 

, 
, , ,

.  " " , 
, ; " " 

, ;  " ", 
, , -, - ,

, , , . " "  " " , ,
.

 " " , 
, , , 

.  ( , =0) , 
 2 .

, 
.  " "  " " , 

, 
.

 " "  ( )  (II). 
 ( ) 

; 
.

, ; , 
, , , . 

Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, PA, 1985, p. 1418, 
.

 " " , 
 ( )  (II) in vivo .

 ( )  (II) ,
, 

 in vivo. , , 
, 

, , , .
 ( ) , 

 ( )  (II), .
 " " , 

,  CRF 
, , , , 

, .

 ( ) 
. , , 

, .
 ( ) ,  1.

 (II) 
.  (II) , 



, , , 
J-R1,  J  ( , )  ( , ,

),  (0° , , 
) , . 

,  (Mitsunobu, Synthesis 1981, pp. 1-28).
 (II)  R1OH   ( ,  )  

, .
 (II) ,  2.

 (III)  (IV) 
.  (III) ,  ( , ) 

,  ( ; 
 II).  ,  4- ,

, , .  (IV) 
, , , ( , ( , 

. , 
, , [1,3-

. ,
 in-situ  Negishi et al.

(J. Org. Chem., 1977, 42, 1821),  Suzuki et al. (Chem.
Letters, 1989, 1405). , , ,

, . 
.  (II). 

, , 
,  ( ) 

,  ( ) -
 4- , .  (III) 

 3.

 (V)  ( ,  
; , 

) 
. , ,  X  (VI).

)  Comprehensive Heterocyclic Chemistry
(Pergamon Press, 1984), vol.5, pp. 457-498.



 (V), ,  4.
Scheme 4

 (VII) , ,  = ). , 
, 

, .  (VII) 
 (V)  ( )  P-N 2 ;

)  (VIII) 
 P-NH2;  ( )  ( , ) -

. 
,  Comprehensive Heterocyclic Chemistry, vol.6.

 ( , 
),  ( , ) . 

, 
, , , , .

 (V), ,  5.

 (IX)  (X),
, , 

. 
 (XI); 

 (X)  (XI), . ,
 (X) , 

, ,  (XII).  (XI) 



 (XIII) ,
.  (XII), 

 (XIV)  (XV). 
,  (V), 

.
,  R1 ,  6.

,  R1 ,  (II) 
 ( ,  R1 ), .

 (XVI)  (XVII) ( - ) 
 R1-N 2 .  (XVIII) 

 (XIX) .  (XIX) 
 (XX). ,  X .

,  X=CHR2  R2CH(R9)C(OR)3
, , 

 ( ) ( . Montgomery and Temple, J. Org/ Chem., 1960. 25,
395).  X=NR10

R2R10N-C(=NH)NH2  R2R10N-C(=NH)D,  D , 
3, S 3  SO2CH3.

,  (R2O)4C (
),  R2  ( . Brown and Lynn, J.

Chem. Soc. Perkin Trans. I 1974, 349). ,  (XIX) -
 R2  ( a  R2-I  R2-Br). 

 X=S  S-  R2

.  ( , , ) 
, 

,  m- . ,  (XX) 
, , 

 ( ).
 R1-OH, R1-J   R1-N 2 ,  

,  7..

,  J 
 (  J ): , 

; , 
; , ;

, ; 
, .

 R1-OH   R1-J  ,  .   R'-J   R'-N3
, , , 

, ,  ( ).
 R1-N3  R1-NH2



,  ( ). 
R1-NH2 ,  6.

,  R1-OH 
(XXI) (  8),  R1a  R1b , 

 R1, .

,  R1a  R1b , ,
.  (XXI) 

 ( ' ,  Li, CuCN. Cul, MgCI, MgBr, Mgl, ZnCl, CrCI 
) . ,  (XXII) , 

, ,  (XXI).
 (XXII) , 

.
 ci y  R1-OH , 

 (  9).

 R1a-M", "  Mg,
Zn u. ,  Huynh et al., Tetrahedron Letters, 1979, (17), pp. 1503-1506,

, 
 ( )  ( ) 

 (XXIV),  (XXV) 
 (XXVI).  (XXV)  (XXVI)  R1-OH.

 R1-NH2  (XXVII)  10.
Scheme 10

 (XXII)  (XXVII). 



. ,
,  in situ

 ( )  (XXVII). , 
(XXVIII),  Q  ( )  (

),  R1b-M'". 
'"  MgBr, CuCl l2.  (XXIX)

 (
)  (XXVII).

.  11 
.

Scheme 11

 (XXXI)  (XXX); 
("Prot") , . 

. 
,  (XXXII). 

 "J" .  ( ) 
, 

 (XXXIV));  J  (
) ,  J  ( ) 

,  J .
 ( )  R1 , 

.  ( ) 
 (  12).  XXXVI

 1,3-  6- ,  XXXVII (
),  3-

 XXXVIII . 
 XXXIX  XXXVI 

.



,  13,  4,5- .



 2,4-  ( ) HNO3  (Koagel et al.,  Reel. Trav. Chim. Phys-
Bas., 29, 38, 67 1948)  3-  ( ), 

, ,  4-
 ( lll). , ,  RNH2,   R  

, , ,  CH3CN, DMSO, DMF, 
, , 2 3, Na2 3

,  20-200°  4-  ( ).  ( ) 
 2-  (XXXXIV) l3,  (XXXXIV) 

)2  (XXXXV). 
(XXXXV)  Na2S2O4  Fe,  Sn   SnC 2

[4,5- ] .
, , 

.
,  14,  4,5-b .



 4-  ( ) , 
g2CO3,  13 (Smith A. M. et al., J. Med. Chem., 36, 8, 1993),  30-

80°  2- ) (XXXXV ). 
)2  ( ).

, , , ,
,  (L).  2-

3, PX5 , ,  RNH2
 (LI). ,  13, 

[4,5-b]  (LII) ,  13.
. , 

, 
.

 8- -9-(1- )-6-(2,4,6-  (  1,  2, 
)  9- -8- -6-(2,4,6-  (  1,  27, ), 
,  1,  1

 1 , , 
.

 3-(1- )-7-(2,4- )-2- -3 [4,5-b]
 1,  38, )  1-(1- )-4-(2,4- )-2- -1H- [4,5-
 (  1,  38, ) 

 1,   1 ,   1
, , .

 2
 8- -9-(1- )-6-(2,4,6-
.  5- -4,6-  (10,0 , 61,0 )  (12,8 , 91,5

.)  (100 )  (7,30 , 67,1 )  50
. , .

, . 
, , ,

12,67  (48,8 , 80%) 5- -6- -4- . TLC ( ) Rf 0,10
(30:70 ). 1  (300 , CDCl3): d 7,62 (1H, s), 7,13-6,97 (511, m), 6,61 (1H, br t, J=5 ),
4,43 (2H, d, J=5,5 ), 4,24 (2H, br s).  (NH3 ): m/e 238 (4), 237 (33), 236 (15), 235 (100).



.  (10,45 , 44,5 ) 
 (70 )  100°  1 , , 

(200 )  (2 200 ).  (100 ), 
, , . 

 ( , 20:80 ) , -(6-
-4- -5- )-  (12,82 , 40,2 , 90%), 

. =85-86° . TLC RF 0,25 (20:80 ). 1  (300 , CDC 3): d 8,19 ( ,
s), 7,35-7,29 (5H, m), 5,21 (1H, br t, J=5 ), 4,70 (2H, d, J=5,9 ), 4,29 (211, br), 2,15 (2H, br q, J=7,3 ), 1,35
(3H, t, J=7,0 ), 1,06 3H, t, J=7,3 ).  (NH3-CI): m/e 322 (6), 321 (34), 320 (20), 319 (100).

. ,  (10,66 , 33,4 ), -
 (100 )  (10 )  170°  2 .

 50 . 
(2 50 ),  (50 ). , 

, . 
 ( , ,  30:70 ) 

, 9- -6- -8- ,  (8,16 , 29,9 , 89%). TLC Rf 0,20
(30:70 ). 1  (300 , CDC 3): d 8,72 (1 , s), 7,37-7,29 (3H, m), 7,19-7,14 (2H, m), 5,46
(2H, s), 2,89 (2H, q, J=7,7 ), 1,38 (3H, t, J=7,7 ). Mac-  (N 3-CI): m/e 276 (6), 275 (36), 274 (20),
273 (100).

 D.  (5,32 , 39,1 ) , pa
 (50 )  (39,1 , 1,0 , 39,1 ) 

.  45 )-  (0,92 ,
1.3 )  (10 )  (2,6 , 1,0 , 2,6

) .  15 , 
. , 

 10 ,  12 
.  (150 )  IN 

.  (2 150 ), 
 (100 ), , 

, . 
 ( , 30:70 ) , 9- -8- -6-(2,4,6-

, (6,68 , 18,7 , 72%). . =121-
122° . 1  (300 , CDC 3): d 9,00 (1 , s), 7,38-7,31 (3H, m), 7,23-7,21 (2H, m), 6,96 (2H, s), 5,50 (2H, s),
2,84 (211, q, J=7,6 ), 2,33 (311, s), 2,06 (6H, s), 1,26 (3H, t, J=7,5 ).  (NH3-CI): m/c 359 ),
358 (26), 274 (20), 357 (100).

.  D (5,33 , 14,95 )  (320 )
,  0,8  20% .

 (50 . )  18 . 
, , . 

 ( , 50:50 ) , 8-
-6-(2,4,6-  (3,75 , 14,1 , 94%), . =215-

217° . TLC Rf 0,17 (50:50 ). 1  (300 ,  CDC 3): d 12,35 (1 , br s), 9,03 (1 , s), 6,96
(2 , s), 3,05 (2 , q, J=7,7 ), 2,32 (3 , s), 2,05 (6 , s), 1,50 (3 , , J=7.7 ). Mac-  (NH3-CI): m/e
269 (2), 268 (19), 267 (100).

 F.  (200 , 0,75 ), 3-  (0,13 , 0,90 .)
 (0,24 , 0,90 )  (5 )  0 °

 (0,14 , 0,90 ) . 
 12 , . 

 ( , 15:85 ) 
 (0,152 , 0,42 , 56%). =99-100° . TLC Rf 0,17 (10:90 ). 1  (300 ,

CDC 3): d 8,91 (1 , s), 6,95 (2H, s), 4,22 (1 , br), 2,92 (211. q, J=7,7 ), 2,41 (2H, br), 2,32 (3H, s), 2,10-1,98 (2H,
m), 2,05 (3H, s), 2,04 (3H. s). 1.37 (311, t, J=7,5 ), 1,34-1,23 (4H, m), 0,84 (3H, t, J=7,l ), 0,81 (3 , t, J=7,5 ).

 (N 3-CI): m/e 367 (3), 366 (27), 365 (100).
 27

 9- -8- -6-(2,4,6-
 8- -6-(2,4,6-  (200 , 0,75 )  (5 )

 0°  (72  50 .%, 1,50
).  1  (0,10 , 0,90 ), 

 12 .  (120 )  (3 120 )
 (100 )  (120 ), 

, , . 
 ( , 20:80 ) 

 (64,2 , 0.20 , 27%). TLC Rf 0,20 (30:70 ). 1  (300  ,
CDC 3): d 8,96 (11 . s), 6,95 (211, s), 4,25 (2 , t, J=7,5 ), 2,93 (2 , q, J=7,7 ), 2,32 (3 , s), 2,04 (611, s), 1,91-
1,46 (211, m), 1,50-1,38 (2H, m), 1,39 (3H, t, J=7,7 ), 1,01 (3 , t, J=7,5 ).  (N 3-CI): m/e 325
(3), 324 (23), 323 (100).

 35
 6-(2,4- )-8- -9-(1-

 2,4-  (572 , 3,00 )  (205 , 3,30 ) 
 (20 )  8 .



 6- -8- -9-(1-  ( .
 2, , ; 562 , 2,00 ),  (1,03 , 2,20 ) 

 (116 , 0,10 ). 
 12 , , . 

 ( , 10:90 ) 
 (530 , 1,35 , 68%). %). TLC Rf 0,31 (20:80 -

). 1  (300 , CDCI3): d 8,94 (1 , s), 7,71 (1 , d, J=8,4 ), 7,58 (1 , d, J=1,8 ), 7,41 (1 , dd. J
=8.4, 1,8 ), 4,27 (1H, br), 2,95 (2H, q, J=7,3 ), 2,41 (2H, br), 2,11-1,98 (2H,br), 1,42(311. . J =7,3 ). 1,37-1,20
(3H, m), 1,09-0,99 (1H, m), 0,84 (3H, t, J=7,7 ), 0,82 (3H,t .J=7,7 )  (NH3-CI): m/e, .

 C20H25N4CI2: 391,1456,  391,145S: 395 (11), 394 (14), 393 (71), 392 (29), 391 (100).
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 3-(1- )-7-(2,4- )-2- -3 [4,5-b]
. 2,4-  (15,0 , 135 )  HNO3 (85 )  80°  15-20

.  5 , 
 (~200 ). , , 

(19,0 , 90% ). 1  (300 , dmso d6): 12,3-12,5 (1 , brs). I I ,75-11.95 (1H, brs), 7,41 (1H, d J=7,3 ),
5,99 (1H, d J=7,3 ).

. 4- -3-  (8,0 , 51,25 )  (6,8 , 53,4 ) 
 (100 )  15 . , 

 1:1 EWtOAc/ . 
3 (60 )  40  (~600 ). , ,

 (7,0 ,  78%). 1  (300 , dmso d6): 12,8-13,05 (1 , brs), 7,73
(1h, d J-7,0 ), 6,50 (1H, d J=7,0 ).

. 4- -3-  (0,5 , 2,86 ), Ag2CO3 (0,83 , 3 )  ( ),30 ,
3 )  (20 )  60°  5 . 

.  (10% EtOAc/ ) 
 (0,6 , 79%). 1  (300 , CDC 3): 8,15 (1 , d J=4,0 ), 7,30-7,42 (5H, m), 7,04 (1 , d

J=4,0 ), 5,50 (2 , s).
 D. 2- -4- -3-  (0,5 , 1,9 ), 2,4-

(0,363 , 1,9 ), d( h3)2 S2 (76 , 0,11 ) )2 8 2  (0,6 , 1,9 ) 
 1,2-  (6 )  (6 )  5 . 

EtOAc (100 )  (30 ),  EtOAc , , .
 (10% EtOAc/ )  (370 . 

52%). 1  (300 , CDC 3): 8,31 (1 , d, J=5,l ), 7,51 (1 , d, J=2,2 1 ), 7,30-7,43 (6H, m), 7,20 (1H, d J=8,0
), 6,91 (1H, d J=5,l ), 5,56 (2h, s).

. 2- -4-(2,4- )-3-  (1,65 , 4,39 ) 
F3 O2H (5 )  25°  4 . CF3CO2H ,  20%

EtOAc/ . 1  (300 , CDCl3). 7,62 (1 , d J=7,0 ), 7,53
(1H, d J=2,2 ), 7,34 (1H, dd 3=1,0, 2,2 ), 7,22 (1H, d .1=8,1 0, 6,33 (1 , d J=7,0 ).

 F. 4-(2.4- )-3-  (4,39 )  )
3, (5 )  5 .  (~60 ) tO

(2x100 ). EtOAc  NaHCO3, , .
. 1  (300 , CDCl3): 8,60 (1H,d 3=5,2 ),

7,54(1 , d, J=2,2 ), 7,36 (1 , dd J=8,1, 2,2 ), 7,20 (1 , d J=8,1 ).
 G. 2- -4-(2.4- )-3-  (0,5 , 1.65 ), 1-
 (461 , 3,4 )  (1,26 , 0,72 ) 

 CH3CN (10 )  64 .  Et  (70 )  (40 ).
 EtOAc (50 ),  EtOAc , 

.  (10% EtOAc/ ) 
 (310 ,  51%). 1  (300 , CDCl3): 8,29 (1 , d J=4,7 ), 7,76 (1H, brd .1=8,0

), 7,46 (1H, d J=2,2 ), 7,32 (1H, dd J=8,5,2,2 ), 7,15 (1H, d J=8,5 ), 3,72-3,85 (1H, m), 1,70-1,80 (2H, m),
0,90-1,08 (4H, m),0,30-0,66 (4H, m).

. 2-(1- -4-(2,4- )-3-  (310 , 0,85 )
 (8 ),  (8 ),  NH4  (0.3 ), 

 Na2S2O4 (1,1 , 6,86 ).  25°  4 
 EtOAc (100 ). EtOAc , . 

 (25% tO  ~1%  NH4OH  )  
 (150 ,  51%). 1  (300 , CDCl3): 7,73 (1 , d J=5,5 ), 7,53 (1H. d J=l ,8 ),

7,35 (1H, dd J=8,l, 1,8 ), 7,24 (1H, d J=8,l ), 6,35 (1H, d J=5,5 ), 4,3 (11- , brs), 3,5 (1H, brs), 3,42-3,55 (1H,
m), 3,04 (2H, brs), 1,70-1,81 (2H, m), 0,88-1,08 (4H,m), 0,3-0,6 (4H,m).

. 3- -2-(1- -4-(2,4- )-  (140 , 0,42 )
 (5 )  23 . 

 (50 ),  N 3  50% NaOH. 
EtOAc (80 ), tO .  (10% 
20% tO ) ,  (70 ,  45%).

-118-119 . 1  (300 , CDC 3): 8,31 (1 , d J=4,7 ), 7,62 (1 , d J=7,2 ), 7,55 (1 , d J=l,8 ), 7,37
(1H, dd J=7,2, 1,8 ), 7,23 (1H, d J=4,7 ), 3,50-3,70 (1H, brs), 2,87-2,96 (2H, q), 2,36-2,56 (1H, m), 2,18-2,35
(1H, m), 1,90-2,05 (1H, m), 1,38 (3H, t), 0,86 (311, t), 0,75-0,84 (1 , m), 0,40-0,54 (1H, m), 0,15-0,25 (1H, m).

 38
 1-(1- )-4-(2,4- )-2- -1 [4,5-



.  4- -3- -2-  (2,0 , 11,4 ), 1-
(1,5 , 11.4 )  (4,8 , 27,4 )  C 3CN (50 )  25°

 16  4 . 
,  EtO  (100 )  (50 ). ,

 EtOAc,  (1,51 ). , 
tO  (2x50 ). , ,

. tO  (2 ) 
 0,69 .

 4-(1- -3- -2-  2,20  81%. 1

(300 . dmso d6): 11,19 (1 , br), 8,94 (1 , d J=8,8 ), 7,33 (1 , t J=6,9 ), 6,03 (1H, dJ=7,7 ), 3,18-3,24
(1H,m), 1,60-1,74 (2H, m), 1,03-1,11 (1H,m),0,91 (3H, t), 0,40-0,60 (1H,m), 0,20-0,39 (1H,m).

. 4-(1- -3- -2-  (2.20 , 9,27 ) 3
(15 )  25°  16 .  (220 ) , 

3 .  Na 3, tO
(3x60 ). , , 

.  (100 .) 
 10-20% EtOAc/  1,91  2- -4-(1- -3-

81%. 1  (300 , CDC 3): 7,96 (1 , d J=6,3 ), 6,58 (1 , d J=6,3 ), 6,52 (1H, brd J=5,5 ), 2,90-3,00
(1H, m), 1,61-1,82 (211, m), 1,01 (3H, t .1=7,7 I ), 0,90-1,02 (1 , m), 0,51-0,70 (2H, m), 0,21-0,34 (2H, m).

.  2- -4-(1- -3-  (730 , 2,85 ), 2,4-
 (544 , 2,85 ),  (  (III) (114 , 0,17

)  (899 , 2,85 )  c
 (8,6 )  (8,6 )  1,5 . 

 EtOA  (100 )  (20 ), . 
EtOA  (2x50 ). , ,

.  (40 )  30%
EtOAc/ ; 1,00 ,  90%. 1  (300 , CDC 3): 8,24 (1 , d J=6,2 ),
7,87 (1 , brd J=7,3 ), 7,43 (1 , s), 7,34 (211, s), 6,71 (  11, d J=6,2 ), 3,00-3,10 (1H, m), 1,70-1,85 (2H, m),
0,95-1,15 (4H, m), 0,50-0,71 (211, m), 0,25-0,40 (2H, m).

 D.  (0,94 , 2,57 )  (26 ),  (26 ) 
 NH4OH (1,0 )  Na2S2O4  2

. 2 2 . 2 2 (2 ). ,
, , 

 1,01 . 
.

. ) (1,01 , 3,00 ) 
 (27 , 365,45 )  8 . 

 1  NaOH  50% NaO .  EtOAc (2x60 ) H2 l2 (60 ).
, , , 

.  (40 .)  30%
tOA  ( )  520

 46%. 1  (300 , CDC 3): 8,43 (1 , d J=5,8 ), 7,63 (111. d J=8,1 ), 7,55 (1 , d J=1,8 ),
7,46 (1H, d J=5,8 ), 7,36 (1H, dd J=8,1, 1,8 ), 3,40-3,50 (1 , m), 2,80-2,90 (2H, q J=7,7 ), 2,10-2,30 (2H, .),
1,50-1,64 (1H, m), 1,37 (311, t J=7,3 ), 0,87 (3H, t J=7,3 ), 0,81-0,91 (1H, m), 0,48-0,58 (2H, m), 0,18-0,26 (1 ,
m). , .  C20H21N3CI2: , 64,18; , 5,665; , 11,23; : , 64,37; , 5,66; .
11,15.

 831
 6-(2- -4- )-9- -8-

.  (50 )  (150 ) 
W4  (12 , , )  (17 ). 

 120  150-160°  5 , , 
. , 

 ( , ). , ,
 0° ,  3  4

, .  (
) , 

(45,22 , 306 , 67%). 1  (300 , -d4): d 1,94 (1H, t, J=9,3 ), 1,11-0,99 (2 , m),0,75-0,59
(4H, m), 0,48-0,37 (411, m). Mac-  (NH3-DCI): m/e 114(5), 113(100).

.  5- -4,6-  (5,00 , 30,5 )  (12,0 ,
68,9 )  (100 )  (3,891 , 25.8 ) 

 72 .  (300 ), 
 (2 300 ). , , 

, . 
 (30:70 ), , 5- -4- -6-

, , 
 (3,15 , 13,2 , 43%). T =137-138° .  Rf 0,17 (30:70 ). 1

 (300 , CDCl3): d 8,01 (1H, s), 4,95 (1H, hrd, .1=7,3 ), 3,45 (1H, q, J=7,0 ), 3,37 (2 , brs), 1,06-0,94
(2 , m), 0,59-0,32 (811, m).  (NH3-CI): m/e 243 (1), 242 (5), 241 (36), 240 (16), 239 (100).

.  (1,80 , 7,54 )  1 
 (12 )  100°  6 . 



 ( , ), 
, N-(4- -6- -5- )-0- . 1

(300 , CDC 3): d 8,08 (1 . s), 4,84 (1H, brd, J=8,0 ), 4,35 (2H, br), 3,45 (1H, q, J=7,7 ), 2,14 (211, q , J=7,3
). 1,41 (311, I. J=7,1 ), 1,08 (3H, t, J=7,7 ), 1,03-0,93 (2H, m), 0,58-0,27 (8 , m).  (NH3-

CI): m/e 327 (1), 326 (7), 325 (36), 324 (21), 323 (100).
 D. , , 

 (50 )  (10 )  170°  2 . 
 ( , 

,  30:70 ) , 6- -9- -8-
 (1,42 , 5,13 , 68%  D). =99-100  Rf

0.26 (10:70 ). 1  (300 , CDCl3): d 8,63 (1H, s), 2,99 (2H. br), 1.92 (1H. br), 1,50 (3H, t,
J=7,3 ), 0,87-0,78 (2H, m), 0,50-0,39 (4H, m), 0,20-0,10 (4H, m).  (NH3-CI): m/e 280 (6), 279
(36), 278 (19), 277 (100).

.  4- -3-  (18,6 , 103 )  (18,6 , 227
)  (200 )  12

,  4 . , 
,  (2 500 ). , ,

. . 
;  4- -3-

 (16,1 , 86,7 , 84%). = 128-129° . TLC Rf 0,14 (50:50 ). 1  (300
, 4:1 CDC 3-CD3OD): d 7,66 (1 , d, J=8,8 ), 6,88 (1H, d. J=1,7 ), 6,74 (1 . dd, J=8,8, 1,7 ), 2,19 (3H, s),

Mac-  (H2O-GC/MS): m/e 186(100).
 F.  (14,6 , 78,8 ),  (10,0 , 160 ) 

 (10,0 , 94,3 )  (200 ) 
48 ,  (800 ).  (2 800 ), 

, , , .

, 2- -4-  (13,2 , 66,3 , 84%). =118-11° . TLC Rf 0,30 (50:50
). 1  (300 , CDC 3): d 8,15 (1 , d, J=9,2 ), 7,39 (1 , brs), 6,92 (1 . d. J=3,0 ), 6,82

(1H, dd, J=9,2, 3,0 ), 3,78 (3H, s), 2,22 (3H, s).  (NH3-CI): m/e 219 (19), 217 (60), 202 (40), 201
(14), 200 (100).

 G.  F (10,1 , 50,7 )  (10 , 5N, 50 )  95%
 (200 )  50°  24 .  5

,  48 . 
, . , 

, , , .
, 2- -4- , 

 30:70 ,  (7,98 , 100%).
.  G (7,98 , 50 )  (25 )

 -5°  (3,80 , 55.1
).  30  15  15 , 

 (16,6 , 100 ). 
 4 ,  (2 100 ).  1N 

 (100 )  (60 ), , .
, 3- -4-  (7,00 , 26,1

, 52%). TLC Rf 0,39 (5:95 ). 1  (300 . CDC 3): d 7,69 (1 , d, J=8,8 ), 7,03 (1H,
brs), 6,92 (1H, d, J=3,0 ), 6,57 (111, dd, .1=8,8, 3,0 ), 3,78 (3H, s). Mac-  (H2O-GC/MS): m/e 269
(100).

.  (7,00 , 26,1 ) 
(50 )  -90°  n-  (16.5 . 1,6 . 26,4 ) .

 15 
 F.  (14,6 , 78,8 ),  (10,0 , 160 ) 

 (10,0 , 94,3 )  (200 ) 
48 ,  (800 ).  (2 800 ), 

, , , .

, 2- -4-  (13,2 , 66,3 , 84%). . 118-119° . TLC Rf 0,30 (50:50
). 1  (300 , CDC 3): d 8,15 (1 , d, J=9,2 ), 7,39 (1 . brs), 6,92 (1 . d. .1=3,0 ),

6,82 (1H, dd, J=9,2, 3,0 ), 3,78 (3H, s), 2,22 (3H, s).  ( 3 ): m/e 219 (19), 217 (60), 202
(40), 201 (14), 200 (100).

 G.  F (10,1 , 50,7 )  (10 , 5N, 50 )  95%
 (200 )  50°  24 .  5

,  48 . 
, . , 

, , , .
, 2- -4- , 

 30:70 ,  (7,98 , 100%).
.  G (7,98 , 50 )  (25 )

 -5°  (3.80 , 55.1
).  30  15  15 , 



 (16,6 , 100 ). 
 4 ,  (2 100 ).  1N 

 (100 )  (60 ), , ,
, 3- -4-  (7,00 , 26,1

, 52%). TLC Rf 0,39 (5:95 ). 1  (300 . CDC 3): d 7,69 (1H, d, J=8,8 ), 7,03 (1H,
brs), 6,92 (1H, d, J=3,0 ),  6,57 (1 , dd, J=8.S, 3.0 ),  3,78 (3H, s).  (H2O-GC/MS): m/e 269
(100).

.  (7,00 , 26,1 )  (50 )
 -90°  n-  (16.5 . 1,6 . 26.4 ) .  15

 (6,10 , 26,4 ) 
 6 .  6N 

(5 )  (5 )  1 ,  (100 ) 
 (2 100 ).  1N 

 (  80 ), , , . 
 1:1 , 

. , 2- -4-  (3,05 , 16.4 .
63%). .=191-195 .

 J.  D (770 , 2.78 ),  (770 , 4,13
), 2N  (4 , 8 )  (164 . 0,625 )  DME

(20 )  - . 
 (II)  (35 , 0,156 ), 

 14 . ,  (100 ). 
 (2 100 ),  (60 ), .

, . 
 ( , 15:85 ) 

,  (791 , 2,07 , 74%).
=139-140°  ( ).  Rf 0,18 (30:70 ). 1  (300 , CDC 3): d 8,93 (1H,s), 7,74

(1 , d J=8,4 ), 7,10 (1 , d .1=2,6 ), 6,96 (1 , dd J=8,4, 2,6 ), 4,20 (1H,  br), 3,87 (3H, s), 2.97 (2H. v br),
2.00 (211,  br), 1,44 (3H, br t J=7 ), 0,89-0,79 (2H, m), 0,62-0,52 (2H, m), 0,51-0,40 (211, m), 0,26-0,16 (2H, m).

 (NH3-CI): m/e 387 (1), 386 (9), 385 (41), 384 (30), 383 (100). , .  C21H23CIN4O:
, 65,87; , 6,05; , 14,63; : . 65,77; , 6,03; , 14,57.

 1,  1  1 , ,
.
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 3, : TLC Rf 0,27 (30:70 ). 1  (300 , CDCl3):  8,90 (1 ,
s), 6,95 (211, s), 4,45 (1H, br), 4,27-4,17 (2H, m), 3,85 (1H, dd, J=9,5, 4,8 ), 3,27 (3H, s), 2,94 (2H, q, J=7,5 ),
2,56-2,46 (1H, m), 2,32 (3H, s), 2,06 (3H, s), 2,03 (3H, s), 1,37 (3H, t, .1=7,5 ), 0,85 (311, t, J=7,5 ). Mac-

 (NH3-CI): m/e 355 (3), 354 (25), 353 (100). , .  C21H28N4O 5H2O: , 66,46; , 8,23;
, 14,76; : , 67,00; , 8,10; , 14,38.

 8, : TLC Rf 0,34 (50:50 ). 1  (300 , CDCl3):  8,89 (1 ,
s), 6,95 (2H, s), 4,46 (1H, br), 3,41-3,33 (1H, m), 3,22 (3H, s), 2,94 (2H, q, J=7,3 ), 2,93-2,85 (1H, m), 2,84-2,69
(2H, m), 2,51 (1H, br), 2,32 (3H, s), 2,30-2,20 (1H, m), 2,04 (6H, s), 1,37 (3H, t, J=7,7 ), 0,84 (3H, t, J=7,3 ).

 (NH3-CI): m/e, .  C22H30N4O: 366,2420,  366,2400; 369 (3), 368 (27), 367
(100).  10, : TLC Rf 0,13 ( ). 1  (300 , CDCl3):  8,93 (1 , s), 8,10
(1H, s), 7,96 (1H, s), 6,96 (2H, s), 4,39 (1H, br), 4,24-4,14 (1H, m), 4,12-4,00 (1H, m), 3,20 (1H, br), 2,80 (2H, q,
J=7,0 ), 2,78-2,68 (1H, m), 2,42 (1H, br), 2,33 (3H, s), 2,13-2,04 (1H, m), 2,06 (3H, s), 2,03 (3H, s), 1,33 (3H, t,
J=7,5 ), 0,80 (3H, t, J=7,3 ).  (NH3-CI): m/e, .  C23H30N7: 404,2563, 
404,2556; 406 (4), 405 (28), 404 (100).

 11, : TLC Rf 0,60 ( ). 1  (300 , CDCl3):  8,92 (1H, s), 8.51 (1H,
s), 6,96 (2H, s), 4,78-4,68 (1H, m), 4,57-4,47 (1H, m), 4,32-4,22 (1H, m), 3,43 (1H, br), 2,81 (2H, q, J=6,9 ), 2,78
(1R br), 2,43 (1H, br), 2,33 (3H, s), 2,10-2,00 (1H, m), 2,07 (3H, s), 2,03 (3H, s), 1,32 (3H, t, .1=7,0 ), 0,78 (3H, t,
J=7,5 ).  (NH3-CI): m/e. .  C22H29N8: 405,2515,  405,2509; 407 (4), 406
(27), 405 (100).

 18, : TLC Rf 0,20 ( 30:70 ). 1  (300 , CDCl3):  9,00 (III,
s), 7,26 (1 , ), 6,96 (2H, s), 6,86-6,76 (3 , m), 5,46 (2 , s), 3,76 (3 , s), 2,85 (2 , q, J=7,7 ), 2,33 (3 , s),
2,06 (6 , s), 1,28 (3 , t, J=7,7 ). Mac-  (NH3-CI): m/e 389 (4), 388 (28), 387 (100). , .

 C24H24N4O: C, 74,58; , 6,78; , 14,50; : , 74,36; , 6,73; , 13,83.
 27, : TLC Rf 0,20 ( 30:70 ). 1  (300 , CDCl3):  8,96 (1H,

s), 6,95 (2H, s), 4.25 (211, t, J=7,5 ), 2,93 (2H, q, J=7,7 ), 2,32 (3 , s), 2,04 (6H,s), 1,91-1,86 (2H,m), 1,50-1,38
(2H, m), 1,39 (3H, t, J=7,7 ), 1,01 (3 , t, J=7,5 ). Mac-  (NH3-CI): m/e 325 (3), 324 (23), 323 (100).

 28, : TLC Rf 0,28 ( 30:70 ). 1  (300 , CDCl3):  8,96 (1H.
s), 6,95 (2H, s), 4.24 (211, t, J=7,9 ), 2,93 (2H, q, J=7,6 ), 2,32 (3 , s), 2,04 (6H, s), 1.90 (211, m), 1,44-1,36
(711, m), 0,93 (3H, t, J=7,l ). Mac-  (NH3-CI): m/e 339 (3), 338 (25), 337 (100). , . 
C21H28N4: , 74,96; , 8,40; , 16,56; : , 74,24; 11, 8,22; , 16,25.

 34, :  (ESI): m/e 365 ( +2), 363 ( ’ 100%).  35,
: TLC Rf 0,31 (20:80 ). 1  (300 , CDCl3):  8,94 (1H, s), 7,71 (111, d,

J-8,4 ), 7,58 (1H, d, J=l,8 ), 7,41 (1H, dd, J=8,4, 1,8 ), 4,27 (1H, br), 2,95 (2H, q, .1=7,3 ), 2,41 (2H, br),
2,11-1,98 (2H, br), 1,42 (3H, t, J=7,3 ), 1,37-1,20 (3 , m), 1,09-0,99 (1H, m), 0,84 (3H, t, J=7,7 ), 0,82 (3 , t,
J=7,7 ).  (NH3-CI): m/e, .  C20H25N4CI2: 391,456;  391,1458; 394 (14),
393(71), 392(29), 391 (100).

 38, :  (NH3-CI): m/e 375 ( ' 100%).  40, 
:  (NH3-CI): m/e 377 ( ', 100%).  48, :  (NH3-

CI): m/e 423 ( ', 100%).  50, : TLC Rf 0,27 (30:70 ). 1  (300
, CDCl3):  9,03 (1 , s), 7,70 (1H, d, J=8,0 ), 7,59 (1H, d, J=l,8 ), 7,41 (1H, dd, J=8,0,1,8 ), 7,36-7,30 (2H,

m), 7,24-7,19 (3H, m), 5,50 (2H, s), 2,87 (2H, q, J=7,5 ), 1,31 ( , t, J=7,5 ).  (NH3-CI): m/e,
.  C20H16N4Cl2: 382,0752;  382,0746; 388 (3), 387 (12), 386 (16), 385 {66), 384(26), 383 (100).

 51, :  (NH3-CI): m/e 413 ( ', 100%).  54, :
 (NH3-CI): m/e 459 ( ', 100%).  68, : TLC R3 0,28 (30:70
). 1  (300 , CDCl3):  8.91 (1H, s), 6,69 (2 , s), 4,30-4,19 (1 , m), 3,82 (3 , s), 2,92

(2H, q, J=7,6 ), 2,41 (1H, br), 2,08 (3H, s), 2,07 (3H, s), 2,06 (1H, br), 1,38 (3H, t, J=7,6 ), 1,36-1,22 (4H, m),
1,10-0,98 (1H. m), 0,96-0,87 (1H, m), 0,84 (3H, t, J=7,0 ), 0,81 (3H, t, J=6,7 ).  (NH3-CI): m/e



383 (4), 3X2 (27), 381 (100).
 122, : TLC Rf 0,10 (20:80 ). 1  (300 , CDCl3):   8,()7

(111, s), 6,94 (211, s), 4,14 (2H, d, J=7,7 ), 3,48 (1H, q, J=7,0 ), 2,63 (3H, s), 2,31 (311, s), 2,01 (6H, s), 1,43-
1,19 (811, m), 0,94 (3H, t, J=7,3 ), 0,84 (3H, t, J=7,0 ).  (NH3-CI): m/e 367 (3), 366 (25), 365
(100).

 123, : TLC Rf 0,24 (30:70 ). 1  (300 , CDCl3):  8,97
(1H, s), 6,94 (2H. s), 4.25 (211, t, J=8,l ), 3,48 (1H, q, J=7,l ), 2,63 (3H, s), 2,31 (3H, s), 2,01 (6H, s), 1,81 (2H,
m), 1,47-1,19 (8H, m), 0,91 (6H, m).  (NH3-CI): m/e 381 (4), 380 (27), 379 (100). , .

 C24H34N4: , 76,15; , 9,05; , 14,80; : , 76,29; , 9,09; , 14,75.
 202, : TLC Rf 0,20 (10:90 ).  (300 , CDCl3):  8,82 (1 ,

s), 6,96 (2H, s), 4.46-4,38 (1H, m), 4,13 (3H, s), 2,34 (3H, s), 2,28-2,11 (2H, m), 2,07 (6H, s), 1,95-1,81 (2H, m), 1,38-
1,17 (3H, m), 1,14-0,99 (1H, m), 0,83 (3H, t, J=7,7 ), 0,80 (3H, l, J-7,7 ).  (NH3-CI): m/e,

.  C22H30N4O: 366,2420;  366.2408; 369 (4), 368 (26), 367 (100).
 404, : TLC Rf 0,20 (20:80 ). 1  (300 , CDCl3):  6,93

(2 , s), 4,20 (2 , t, J=7,7 ), 2,90 (2H, q, J=7,6 ), 2,83 (3H, s), 2,30 (3 , s), 2,03 (6 , s), 1.88 (211, m), 1,42-1.34
(711, m), 0,93 (3 , t, J=6 ).  (NH3-CI): m/e 353 (3), 352 (27), 351 (100).

 414, : TLC Rf 0,36 (20:80 ). 1  (300 , CDCl3):  8,92
(1H, s), 7,66 (1H, d, .1=8,1 ), 7,32-7,26 (2H, m), 4,54 (1H, m), 2,95( 2H, q, J=7,4 ), 2,43 (3 , s), 2,39 (111, m),
2,03 (1H, m), 1,74 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,5 ), 1,31 (1H. m), 1, 16 (1H, m), 0,92 (3H, t, J=7,3 ). -

 (NH3-CI): m/e, .  C19H24N4Cl: 343,1690;  343,1704; 346 (7), 345 (34), 344 (23),
343 (100).

 415, : TLC Rf 0,25 (10:90 ). 1  (300 , CDCl3):  8,91
(1H,s), 7,71 (HI, d, J=8,l ), 7,34-7,30 (2H, m), 4,30-4,20 (1H, m), 2,94 ( 2H, q, J=7,5 ), 2,50-2,35 (2H, m), 2,44
(311, s), 2,08-1,95 (2H, m), 1,43 (3H, t, J=7,5 ), 1,29 (3 , m), 1,08-0,98 (1H, m), 0,84 (3H, t, J=7,0 ), 0,81 (3 , t,
J=7,3 ).  (NH3-CI): m/e 374 (7), 373 (33), 372 (25), 371 (100). , .  C21H27CIN4:

, 68,00; , 7,35; , 15,10; : , 68,25; , 7,30, , 14,85.
 424, : TLC Rf 0,28 (5:95 ). 1  (300 , CDCl3): 

8,95 (1H, s), 7,60 (1H, d, J=7,7 ), 7,37 (1H, d, J=0,8 ), 7,21 (1H, dd, J=7,7, 0,8 ), 4,58-4,50 (1H, m), 2,96 (2H,
dq, J=7,5, 2,0 ), 2,46-2,33 (1H, m), 2,40 (3H, s), 2,08-1,96 (1H, m), 1,74 (3H, d, J-6,6 ), 1,40 (3 , t, J=7,5 ),
1,39-1,22 (IH, m), 1,20-1,08 (1H, m), 0,92 (3H, t, J=7,3 ). Mac-  (NH3-CI): m/e, . 
C19H24ClN4: 343,1690;  343,1697; 346 (8), 345 (38), 344 (25), 343 (100).

 434, : TLC Rf 0,78 (50:50 ). 1  (300 , CDCl3):  8,90
(1 , s), 6,95 (2H, s), 2,97 (2H, J=7,3 ), 2,60-2,50 (1H, m), 2,41-2,33 (1 , m), 2,32 (3H, s), 2,20-2,10 (1H, m), 2,05
(3H, s), 2,02 (3H, s), 1,85-1,80 (1H, m), 1,39 (3H, t, J=7,5 ), 0,85 (3H, t, J=7,5 ), 0,50-0,35 (2H, m), 0,25-0,15
(1H, m), 0,10-0,00 (1H, m).  (NH3-CI): m/e, .  C23H30N4: 362,2470;  362,2458;
365 (4), 364 (27), 363 (100).

 436, : TLC Rf 0,31 (30:70 ). 1  (300 , CDCl3):  8,88
(1H, s), 7,77 (1H, d, J=9,2 ), 6,87 (2H, m), 4,40-4,25 (1H, m), 3,86 (3H, s), 2,99 (2H, q, J=7,5 ), 2,60-2,35 (2H,
m), 2,47 (3H, s), 2,15-2,00 (1H, m), 1,80-1,70 (1H, m), 1,45 (3H, t, J=7,5 ), 0,84 (3H, t, J=7,5 ), 0,50-0,35 (2H,
m), 0,30-0,20 (1H, m), 0,10-0,00 (1H, m), -0,85 - -0,95 (1H, m).

 437, : TLC Rf 0,25 (30:70 ). 1  (300 , CDCl3):  8,90
(1H, s), 7,73 (1H, d, J=9,2 ), 6,89-6,86 (2H, m), 4,58-4,51 (1H, m), 3,86 (3H, s), 2,95 (2H, dq, J=7,6, 1,8 ), 2,47
(3H, s), 2,45-2,34 (1H, m), 2,07-1,97 (1H, m), 1,73 (3H, d, J=7,0 ), 1,42 (3H, t, J=7,6 ), 1,40-1,27 (1H, m), 1,20-
1,07 (1H, m), 0,92 (3H, t, J=7,4 ).  (NH3-CI): m/e, .  C20H27N4O: 339,2185,

: 339,2187; 341(3), 340(22), 339 (100). , .  C20H26N4O: , 70,98; , 7,74; , 16,55;
: , 69,97; , 7,48; , 15,84.

 438, : TLC Rf 0,42 (40:60 ). 1  (300 , CDCl3):   8,98
(1H, s), 7,77 (1H, d, J=9,1 ), 7,17 (2H, d, J=8,8 ), 6,90-6,83 (4H, m), 5,42 (2H, s), 3,86 (3H, s), 3,78 (3H, s), 2,86
(2H, q, J=7,5 ), 2,49 (3H, s), 1,33 (3H, t, J=7,5 ). Mac-  (NH3-CI): m/e 391(4), 390 (26), 389 (100).

, .  C23H24N4O2: , 71,11; , 6,24; , 14,42; : , 71,14; , 5,97; , 14,03.
 439, : TLC Rf 0,41 (30:70 ). 1  (300 , CDCl3):   8,89

(1H, s), 7,77 (1H, d, J=3,1 ), 6,89 (2H, m), 3,86 (3H, s), 3,53 (1H, m), 2,91 (2H, q, J=7,5 ), 2,49 (3H, s), 2,28 (1H,
m), 2,21 (1H, m), 1,43 (3H, t, J=7,3 ), 0,86 (3H, t, J=7,3 ), 0,78 (2H, m), 0,46 (2H, m), 0,20 (1H, m).

 440, : TLC Rf 0,28 (30:70 ). 1  (300 , CDCl3):  8,89
(1H, s), 7,73 (1H, d, J=9,1 ), 6,90-6,86 (2H, m), 4,60-4,40 (1H, m), 3,86 (3 , s), 2,95 (2 , dq, J=7,7, 2,2 ), 2,47
(3 , s), 2,44-2,36 (1H, m), 2,05-1,98 (1H, m), 1,74 (3H, d, J=7,0 ), 1,42 (3 , t, J=7,5 ), 1,40-1,20 (5H, m), 1,13-
1,05 (1H, m), 0,830 (3H, t, J=6,6 ).

 502, : TLC Rf 0,63 (50:50 ). 1H  (300 , CDCl3):   8,92
(1H, s), 6,95 (2H, s), 4,60-4,47 (1H, m), 2,93 (2H, q, J=7,7 ), 2,43-2,33 (1H, m), 2,32 (3H, s), 2,16-2,06 (1H, m),
2,05 (3H, s), 2,03 (3H, s), 1,76 (3H, d, J=7,0 ), 1,36 (3 , t, J=7,7 163 ), 1,36-1,20 (4 , m), 0,86 (3 , t, J=7,2 ).

 (NH3-CI): m/e, .  C22H30N4: 350,2470, : 350,2480; 353(3), 352(28), 351
(100).

 503, : 1  (300 , CDCl3):  8,92 (1H, s), 6,94 (2H, s), 4,58-4,48 (1H, m), 2,93
(2H, q, J=7,3 ), 2,32 (3 , s), 2,05 (3 , s), 2,02 (3 , s), 1,76 (3 , d, J=6,6 ), 1,36 (3 , t, J=7,3 ), 1,34-1,05
(8H, m), 0,88 (3H, t, J=7 ). Mac-  (NH3-CI): m/e, .  C23H32N4: 365,2705, :
365,2685; 367(3), 366(27), 365 (100).

 506, : TLC Rf 0,28 (20:80 ). 1H  (300 , CDCl3):   8,95
(1H, s), 7,67 (1H, d, J=8,4 ), 7,57 (1H, d, J=1,8 ), 7,42-7,37 (1H, m), 4,56 (1H, , J=7,1 ), 2,99 (2H, q,
J=7,5 ), 2,43-2,33 (1H, m), 2,09-1,97 (1H, m), 1,74 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,35 ), 1,35-1,07 (2H, m),
0,92 (3H, t, J=7,3 ). Mac-  (NH3-CI): m/e 367(12), 366(14), 365 (67), 364 (24), 363 (100).



 507, : Mac-  (NH3-CI): m/e 377 (M+H' 100%).
 511, : TLC Rf 0,51 (30:70 ). 1  (300 , CDCl3):  8,97

(1H, s), 7,87 (1H, d, J=8,1 ), 7,83 (1H, d, J=1,1 ), 7,68 (1H, dd, J=8,1, 1,1 ), 3,60-3,51 (1H, m), 2,94 (2H, q,
J=7,5 ), 2,53-2,39 (1H, m), 2,36-2,20 (1H, m), 1,96 (1H, br), 1,42 (3H, t, J=7,5 ), 0,88 (3 , t, J=7,3 ), 0,88-0,78
(1H, m), 0,52-0,44 (2H, m), 0,24-0,16 (1H, m). Mac-  (NH3-CI): m/e 412(7), 411(33), 410 (23), 409
(100).

 513, : TLC Rf 0,62 (30:70 ). 1H  (300 , CDCl3):   8,97
(1H, s), 7,87 (1H, d, J=8,0 ), 7,83 (1H, d, J=0,7 ), 7,68 (1H, dd, J=8,0, 0,7 ), 4,21 (1H, br), 2,96 (2H, q, J=7,5

), 2,42 (2H, br), 2,12-1,97 (2H, m), 1,43 (3H, t, J=7,5 ), 1,40-1,20 (4H, m), 0,85 (3H, t, J=7,3 ), 0,83 (3 , t, J-
7,6 ). Mac-  (NH3-CI): m/e 428 (8), 427(38), 426 (29), 425 (100).

 514, : TLC Rf 0,51 (30:70 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,86 (1H, d, J=8,1 ), 7,83 (1H, d, J=0,8 ), 7,68 (1H, dd, J=8,1, 0,8 ), 4,20 (1H, br), 2,97 (2H, q, J=7,7

), 2,54-2,39 (2H, m), 2,15-2,01 (2H, m), 1,43 (3H, t, J=7,7 ), 0,84 (6H, t, J=7,5 ). Mac-  (NH3-CI):
m/e 400 (7), 399(37), 398 (26), 397 (100).

 524, : TLC Rf 0,50 (30:70 ). 1  (300 , CDCl3):   8,89
(1H, s), 7,76 (1H, d, J=9,l ), 6,90-6,87 (2H, m), 4,35 (1H,  br), 3,86 (3H, s), 2,93 (2H, q, J=7,6 ), 2,48 (3 , s),
2,39 (2H, br), 2,00-1,90 (2H, m), 1,43 (3H, t, J=7,6 ), 1,38-1,22 (2H, m), 1,18-1,02 (2H, m), 0,90 (6H, t, J=7,3 ).

 (NH3-CI): m/e, .  C22H31N4O: 367,2498, : 367,2506; 369 (3), 368(25), 367
(100).

 526, : TLC Rf 0,28 (10:90 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,69 (1H, d, J=8,1 ), 7,34-7,30 (2H, m), 4,40-4,35 (1H, m), 2,93 (2H, q, J=7,4 ), 2,44 (3H, s), 2,38 (2 ,
m), 1,96 (2 , m), 1,43 (3 , t, J=7,5 ), 1,35-1,22 (2H, m), 1,15-1,05 (2 , m), 0,90 (6 , t, J=7,1 ). Mac-

 (NH3-CI): m/e 374 (8), 373(35), 372 (25), 371 (100). , .  C21H27N4Cl: , 68,00; ,
7,35; , 15,10; : , 67,89; , 7,38; , 14,94.

 528, : TLC Rf 0,65 (30:70 ). 1  (300 , CDCl3):  8,97
(1H, s), 7,86 (1H, d, J-8,0 ), 7,82 (1H, d, J=1,1 ), 7,67 (1H, dd, J=8,0, 1,1 ), 4,38 (1H, br), 2,95 (2H, q, J=7,5

), 2,39 (2H, br), 2,04-1,92 (2H, br), 1,42 (3H, t, J=7,5 ), 1,40-1,21 (3 , m), 1,19-1,03 (1H, m), 0,91 (6H, t, J=7,3
). Mac-  (NH3-CI): m/e 428 (8), 427(37), 426 (27), 425 (100).

 538, : TLC Rf 0,56 (30:70 ). 1H  (300 , CDCl3):   8,96
(1H, s), 7,88 (1H, d, J=8,0 ), 7,83 (1H, d, J=0,8 ), 7,68 (1H, dd, J=8,0, 0,8 ), 3,77 (1H, br), 2,95 (2H, q, J=7,5

), 2,61 (1H, br), 2,08 (1H, br), 1,45 (3H, t, J=7,5 ), 1,36-1,25 (1H, m), 1,17 (3H, d, J=6,6 ), 0,71 (3 , t, J=7,3
), 0,69 (3 , d, J=7,0 ).  (NH3-CI): m/e 414 (7), 413(33), 412 (24), 411 (100).

 534, :  (ESI): m/e 363 (M+2), 361 (M, 100%).
 544, : TLC Rf 0,63 (50:50 ). 1H  (300 , CDCl3):   8,90

(1H, s), 7,74 (1H, d, J=9,1 ), 6,89-6,86 (2H, m), 3,86 (3H, s), 3,79-3,73 (1H, m), 2,93 (3H, dq, J=7,7,2,6 ), 2,49
(3 , s), 2,03-1,99 (1H, m), 1,81 (3H, d, J=6,9 ), 1,41 (3 , t, J=7,3 ), 0,84-0,74 (2H, m), 0,53-0,41 (2H, m), 0,28-
0,21 (1H, m).

 548, : TLC Rf 0,42 (30:70 ). 1  (300 , CDCl3):  8,99
(1H, s), 7,84 (1H, d, J=7,7 ), 7,82 (1H, d, J=0,9 ), 7,68 (1H, dd, J=7,7, 0,9 ), 3,83-3,70 (1H, m), 3,00-2,90 (2H,
m), 2,09-1,98 (1H, m), 1,83 (3H, d, J=7,0 ), 1,40 (3 , t, J=7,3 ), 0,88-0,78 (1H, m), 0,57-0,41 (2H, m), 0,30-0,20
(1H, m).  (NH3-CI): m/e 398 (6), 397 (31), 396 (22), 395 (100).

 551, : TLC Rf 0,56 (50:50 ). 1  (300 , CDCl3):   8,93
(1H, s), 6,94 (2H, s), 4,75 (1H, , J=7,0 ), 2,95 (2H, q, J=7,7 ), 2,32 (3 , s), 2,04 (6H, s), 1,80 (6H, d, J=7,0

), 1,36 (3 , t, J=7,7 ).  (NH3-CI): m/e 311 (4), 310 (34), 309 (100). , . 
C19H24N4-0,5H2O: , 71,89; , 7,94; , 17,65; : , 71,59; , 7,83; , 17,41.

 558, : TLC Rf 0,53 (30:70 ). 1  (300 , CDCl3):   8,98
(1H, s), 7,86-7,81 (2H, m), 7,67 (1H, dd, J=8,4, 1,1 ), 4,60-4,48 (1H, m), 3,01-2,93 (2H, m), 2,49-2,35 (1H, m),
2,13-2,00 (1H, m), 1,76 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,5 ), 1,40-1,20 (4H, m), 0,87 (3H, t, J=7,3 ). -

 (NH3-CI): m/e 414 (8), 413 (38), 412 (27), 411 (100).
165  564, : TLC Rf 0,34 (30:70 ). 1  (300 , CDCl3):  8,89

(1H, s), 7,77 (1H, d, J=9,2 ), 6,89 (2H, m), 4,30-4,20 (1H, m), 3,86 (3H, s), 2,93 (2H, q, J=7,5 ), 2,48 (3H, s),
2,45-2,35 (2H, m), 2,10-1,95 (2H, m), 1,44 (3H, t, J=7,5 ), 1,40-1,20 (3H, m), 1,10-0,95 (1H, m), 0,84 (3H, t, J=7,3

), 0,81 (3H, t, J=7,3 ).
 571, : TLC Rf 0,40 (50:50 ). 1  (300 , CDCl3):   8,89

(1H, s), 6,95 (2H, s), 4,51 (1H, br), 3,44-3,24 (4H, m), 2,96 (2H, q, J=7,3 ), 2,95-2,87 (1H, m), 2,85-2,75 (1H, m),
2,59-2,49 (1H, m), 2,32 (3H, s), 2,27-2,18 (1H, m), 2,04 (3H, s), 2,04 (3H, s), 1,38 (3H, t, J=7,7 ), 1,12 (3H, t, J=7,0

), 0,84 (3H, t, J=7,3 ).  (NH3-CI): m/e, .  C23H32N4O: 380,2576, :
380,2554; 383 (4), 382 (28), 381 (100).

 581, : TLC Rf 0,33 (30:70 ). 1  (300 , CDCl3):   8,89
(1H, s), 6,95 (2 , s), 4,49-4,39 (1H, m), 4,23-4,13 (1H, m), 3,91 (1H, dd, J=9,9, 4,8 ), 3,48 (1H, dq, J=9,1, 7,0 ),
3,30 (1H, dq, J=9,1, 7,0 ), 2,95 (2H, q, J=7,7 ), 2,60-2,47 (1H, m), 2,32 (3H, s), 2,15-2,01 (1H, m), 2,04 (3H, s),
2,03 (3H, s), 1,37 (3H, t, J=7,5 ), 1,00 (3H, t, J=7,0 ), 0,86 (3H, t, J=7,3 ).  (NH3-CI): m/e,

.  C22H31N4O: 367,2498, : 367,2497; 369 (4), 368 (27), 367 (100).
 591, : TLC Rf 0,42 (50:50 ). 1  (300 , CDCl3):  8,91

(1H, s), 6,95 (2 , s), 3,76 (1H, br), 3,47-3,40 (1 , m), 3,21 (3H, s), 2,99-2,90 (1H, m), 2,88 (2H, q, J=7,3 ), 2,76
(1H, br), 2,51-2,41 (1H, m), 2,32 (3H, s), 2,09 (1H, br), 2,08 (3H, s), 2,04 (3H, s), 1,35 (3H, t, J-7,3 ), 0,56-0,44 (2H,
m), 0,30-0,21 (1H, m).  (NH3-CI): m/e, .  C23H31N4O: 379,2498, : 379,2514;
381 (4), 380 (27), 379 (100).

 690, : TLC Rf 0,12 (30:70 ). 1  (300 , CDCl3):  9,01
(1H, s), 7,38-7,22 (5 , m), 6,75 (1H, s), 6,69 (1 , s), 5,48 (2H, s), 3,70 (3H, s), 2,84 (2H, q, J=7,7 ), 2,37 (3H, s),



2,05 (3H, s), 1,26 (3H, t, J=7,7 ).  (NH3-CI): m/e 375 (4), 374 (28), 373 (100).
 692, : TLC Rf 0,32 (30:70 ). 1  (300 , CDCl3):  8,98

(1H, s), 7,48 (1H, s), 7,37-7,18 (5H, m), 7,11 (1H, s), 5,49 (2H, s), 2,84 (2H, q, J=7,3 ), 2,38 (3H, s), 2,29 (6H, s),
1,31 (3H, t, J=7,3 ).  (NH3-CI): m/e, . 23 24N4: 356,2001, : 356,1978; 359
(4), 358 (28), 357 (100).

 693, : TLC Rf 0,22 (20:80 ). 1  (300 , CDCl3):  8,90
(1H, s), 7,78 (1 , d, J=9,5 ), 6,90-6,87 (2H, m), 3,86 (3H, s), 3,62 (1H, br), 2,91 (2H, q, J=7,5 ), 2,50 (3H, s),
2,40 (1H, br), 2,26-2,13 (1H, m), 1,92 (1H, br), 1,58 (1H, br), 1,43 (3H, t, J=7,5 ), 1,35-1,25 (1H, m), 1,13-1,03 (1H,
m), 0,95-0,75 (2H, m), 0,85 (3H, t, J=7,l ), 0,54-0,42 (2H, m), 0,22-0,17 (1H, m).  (NH3-CI): m/e
381 (4), 380 (25), 379 (100).

 697, : TLC Rf 0,28 (30:70 ). 1  (300 , CDCl3):  8,89
(1H, s), 7,74 (1H, d, J=9,5 ), 6,90-6,86 (2H, m), 4,58-4,45 (1H, m), 2,95 (2H, dq, J=7,7, 2,2 ), 2,48 (3H, s), 2,45-
2,35 (1H, m), 2,09-1,99 (1H, m), 1,74 (3H, d, J=7,0 ), 1,42 (3H, t, J=7,5 ), 1,37-1,23 (3H, m), 1,11-1,03 (1H, m),
0,86 (3H, t, J=7,0 ).

 724, : TLC Rf 0,45 (30:70 ). 1  (300 , CDCl3):  8,92
(1H,s), 7,75 (1H, d, J-8,4 ), 7,09 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,4, 2,6 ), 3,87 (3H, s), 3,76 (1H, br), 2,94
(2H, q, J=7,3 ), 2,61 (1H, br), 2,09 (1H, br), 1,45 (3H, t, J=7,3 ), 1,36-1,26 (1H, m), 1,15 (3H, d, J=6,6 ), 0,71
(3H, t, J=7,3 ), 0,68 (3H, d, J=6,6 ).  (NH3-CI): m/e 377 (1), 376 (8), 375 (38), 374 (25), 373
(100).

 725, : TLC Rf 0,31 (30:70 ). 1  (300 , CDCl3):  8,88
(1H, s), 7,80 (1H, d, J=9,2 ), 6,89 (2H, m), 3,86 (3H, s), 3,75 (1H, m), 2,92 (2H, q, J=7,4 ), 2,60 (1H, m), 2,48
(3H, s), 2,05 (1H, m), 1,46 (3H, t, J=7,4 ), 1,16 (3H, d, J=7,0 ), 0,70 (3H, t, J=7,3 ), 0,67 (3H, d, J=6,6 ).

 727, : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):  8,90
(1 , s), 7,84 (1H, d, J=2,2 ), 7,74 (1H, d, J=8,4 ), 7,65 (1H, dd, J=8,4, 2,2 ), 3,76 (1H, br), 2,93 (1H, q, J=7,3

), 2,60 (1H, br), 2,08 (1H, br), 1,42 (3H, t, J=7,3 ), 1,37-1,27 (1H, m), 1,16 (3H, d, J=7,0 ), 0,69 (3H, t, J=7,3
), 0,67 (3H, d, J=7,0 ).  (NH3-CI): m/e 414 (7), 413 (33), 412 (27), 411 (100).

 750, : TLC Rf 0,42 (30:70 ). 1  (300 , CDCl3):   8,94
(1H, s), 7,73 (1H, d, J=8,4 ), 7,10 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,4, 2,6 ), 3,87 (3H, s), 3,63 (1H,  br), 2,92
(2H, q, J=7,3 ), 2,38 (1H, br), 2,22-2,10 (1H, m), 1,94 (1H, br), 1,42 (3H, t, J=7,3 ), 1,41-1,29 (1H, ra), 1,23-1,08
(1H, m), 0,91 (3H, t, J=7,3 ), 0,89-0,79 (1H, m), 0,51-0,41 (2H, m), 025-0,15 (1H, m). Mac-  (NH3-CI):
m/e 388 (8), 387 (34), 386 (25), 385 (100).

 751, : TLC Rf 0,36 (40:60 ). 1  (300 , CDCl3):  8,89
(1H, s), 7,77 (1H, d, J=9,1 ), 6,90 (2H, m), 3,86 (3H, s), 3,62 (1H, m), 2,84 (2H, q, J=7,5 ), 2,49 (3H, s), 2,40 (1H,
m), 2,19 (1H, m), 1,90 (1H, m), 1,43 (3H, t, J=7,5 ), 1,38 (1H, m), 1,19 (1H, m), 0,91 (3H, t, J=7,3 ), 0,80 (1H, m),
0,49 (2H, m), 021 (1H, m).

 753, : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):   8,92
(1H, s), 7,84 (1H, d, J=1,8 ), 7,73 (1H, d, J=8,5 ), 7,65 (1H, dd, J=8,5, 1,8 ), 3,65 (1H, br), 2,92 (2H, q, J=7,5

), 2,38 (1H, br), 2,25-2,14 (1H, m), 1,94 (1H, br), 1,43-1,26 (1H, m), 1,40 (3H, t, J=7,5 ), 1,21-1,06 (1H, m), 0,92
(3H, t, J=7,3 ), 0,91-0,79 (1H, m), 0,52-0,44 (2H, m), 0,22-0,16 (1H, m). Mac-  (NH3-CI): m/e 426 (9),
425 (42), 424 (31), 423 (100).

 767, : (NH3-CI): m/e 379 (M+H' 100%). 167  776, : TLC Rf
0,41 (30:70 ). 1H  (300 , CDCl3):   8,93  (1 ,  s),  7,73  (1 ,  d,  J=8,4  ),  7,09  (1H,  d,
J=2,6 ), 6,96 (1H, dd, J=8,4, 2,6 ), 4,28 (1H, br), 3,87 (3H, s), 2,95 (2H, q, J=7,3 ), 2,41 (2H, br), 2,10-1,93
(2H, m), 1,43 (3H, t, J=7,3 ), 1,40-1,23 (1H, m), 1,18-1,03 (1H, m), 0,91 (3H, t, J=7,3 ), 0,82 (3H, t, J=7,5 ).
Mac-  (NH3-CI): m/e, .  C20H26ClN4O: 373,1795, : 373,1815; 376 (8), 375 (35), 374
(24), 373 (100).

 777, : TLC Rf 0,46 (30:70 ). 1  (300 , CDCl3):  8,89
(1H, s), 7,76 (1H, d, J=9,0 ), 6,90-6,87 (2H, m), 4,29 (1H, br), 3,86 (3 , s), 2,94 (2 , q, J=7,4 ), 2,48 (3 , s),
2,40 (2 , br), 2,10-1,92 (2 , m), 1,44 (3 , t, J-7,4 ), 1,37-1,22 (1H, m), 1,18-1,02 (1H, m), 0,90 (3H, t, J=7,3 ),
0,81 (3 , t, J=7,3 ). Mac-  (NH3-CI): m/e, .  C21H29N4O: 353,2341, : 353,2328;
355 (3), 354 (23), 353 (100).

 778, : TLC Rf 0,58 (30:70 ). 1  (300 , CDCl3):   8,97
(1H, s), 7,86 (1H, d, J=8,0 ), 7,83 (1H, d, J=0,8 ), 7,68 (1H, dd, J=8,0, 0,8 ), 4.30 (1H, br), 2,96 (2H, q, J=7,5

), 2,41 (2H, br), 2,11-1,95 (2H, m), 1,43 (3H, t, J=7,5 ), 1,42-1,22 (2H, m), 0,92 (3H, t, J=7,3 ), 0,83 (3 , t,
J=7,3 ). Mac-  (NH3-CI): m/e 414 (8), 413 (39), 412 (28), 411 (100).

 779, : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,84 (1H, d, J=l,8 ), 7,72 (1H, d, J=8,0 ), 7,65 (1H, dd, J=8,0, 1,8 ), 4.31 (1H, br), 2,94 (2H, q, J=7,5

), 2,40 (2H, br), 2,10-1,93 (2H, m), 1,40 (3H, t, J=7,5 ), 1,37-1,21 (1H, m), 1,19-1,02 (1H, m), 0,91 (3H, t, J-7,3
), 0,81 (3 , t, J=7,3 ).  (NH3-CI): m/e 414 (9), 413 (43), 412 (31), 411 (100).

 793, :  (NH3-CI): m/e 367 (M+H', 100%).  799,
: TLC Rf 0,61 (30:70 ). 1  (300 , CDCl3):  8,90 (1H, s), 7,47 (1H, s),

7,10 (1H, s), 4,28 (1H, br), 2,93 (2 , q, J=7,3 ), 2,41 (1H, br), 2,36 (3 , s), 2,28 (6H, s), 2,07-1,91 (3H, m), 1,42
(3H, t, J=7,3 ), 1,35-1,21 (1H, m), 1,19-1,03 (1H, m), 0,90 (3H, t, J=7,2 ), 0,81 (3 , t, J=7,3 ). -

 (NH3-CI): m/e, .  C22H30N4: 350,2470, : 350,2476; 353 (3), 352 (24), 351 (100).
 802, : TLC Rf 0,38 (30:70 ). 1  (300 , CDCl3:  8,92 (1H,

s), 7,84 (1H, d, J=l,8 ), 7,73 (1H, d, J=8,4 ), 7,65 (1H, dd, J=8,4, 1,8 ), 3,53 (1H, br), 2,91 (1H, q, J=7,4 ),
2,52-2,35 (1H, m), 2,34-2,20 (1H, m), 1,95 (1H, br), 1,40 (3H, t, J=7,4 ), 0,89-0,79 (1H, m), 0,87 (3H, t, J=7,3 ),
0,55-0,42 (2H, m), 0,25-0,15 (1H, m).  (NH3-CI): m/e 412 (8), 411 (41), 410 (29), 409 (100).

 803, : TLC Rf 0,33 (30:70 ). 1  (300 , CDCl3):   8,93
(1H, s), 7,85 (1H, d, J=2,2 ), 7,71 (1H, d, J=8,4 ), 7,64 (1H, dd, J=8,4, 2,2 ), 3,77 (1H, dq, J=9,9, 7,0 ), 2,93



(1H, dq, J=7,5, 2,0 ),), 2,09-1,98 (1H, m), 1,82 (3H, d, J=7,0 ), 168 1,39 (3 , t, J=7,5 ), 0,86-0,78 (1H, m),
0,59-0,50 (1H, m), 0,49-0,40 (1H, m), 0,29-0,20 (1H, m).  (NH3-CI): m/e 399 (2), 398 (8), 397 (39),
396 (24), 395 (100).

 804, : TLC Rf 0,31 (20:80 ). 1  (300 , CDCl3):  8,92
(1H, s), 7,84 (1H, d, J=1,8 ), 7,71-7,62 (2H, m), 4,55 (1H, m), 2,95 (2H, q, J=7,5 ), 2,43-2,32 (1H, m), 2,10-1,98
(1H, m), 1,75 (3H, d, J=7,0 ), 1,39 (3 , t, J=7,5 ), 1,38-1,27 (1H, m), 1,19-1,09 (1H, m), 0,93 (3H, t, J=7,l ).
Mac-  (NH3-CI): m/e 400 (7), 399 (32), 398 (22), 397 (100). , .  C19H20ClF3N4: ,
57,51; , 5,08; , 14,12; : , 57,55; , 5,06; , 13,95.

 805, : TLC Rf 0,41 (30:70 ). 1  (300 , CDCl3):  8,92
(1 , s), 7,84 (1H, d, J=1,8 ), 7,70 (1H, d, J-8,0 ), 7,64 (1H, dd, J=8,0, 1,8 ), 4,58-4,49 (1H, m), 2,95 (1H, q,
J=7,5 ), 2,45-2,33 (1H, m), 2,11-2,00 (1H, m), 1,75 (3H, d, J=6,6 ), 1,39 (3 , t, J=7,5 ), 1,38-1,21 (4H, m),
0,86 (3H, t, J=7,0 ). Mac-  (NH3-CI): m/e 414 (8), 413 (40), 412 (29), 411 (100).

 807, : TLC Rf 0,49 (30:70 ). 1  (300 , CDCl3):   8,91
(1H, s), 7,84 (1H, d, J=1,8 ), 7,73 (1H, d, J=8,4 ), 7,65 (1H, dd, J=8,4, 1,8 ), 4,38-4,19 (1H, m), 2,94 (1H, q,
J=7,5 ), 2,40 (2H, br), 2,10-1,98 (2H, m), 1,41 (3H, t, J=7,5 ), 1,38-1,20 (3 , m), 1,09-0,99 (1H, m), 0,84 (3H, t,
J=7,0 ), 0,81 (3 , t, J=7,5 ). Mac-  (NH3-CI): m/e 428 (7), 427 (32), 426(25), 425 (100).

 808, : TLC Rf 0,51 (30:70 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,84 (1H, d, J=1,8 ), 7,72 (1H, d, J=8,4 ), 7,64 (1H, dd, J=8,4, 1,8 ), 4,37 (1H, br), 2,93 (1H, q, J=7,5

), 2,38 (2H, br), 2,02-1,90 (2H, m), 1,40 (3H, t, J=7,5 ), 1,38-1,20 (2H, m), 1,18-1,01 (2H, m), 0,90 (6H, t, J=7,3
). Mac-  (NH3 ): m/e 428 (8), 427 (39), 426(30), 425 (100).

 809, : TLC Rf 0,40 (30:70 ). 1  (300 , CDCl3):  8,90
(1H, s), 7,84 (1H, d, J=2,2 ), 7,72 (1H, d, J=8,1 ), 7,65 (1H, dd, J=8,l, 2,2 ), 4,20 (1H, br), 2,94 (1H, q, J=7,5

), 2,51-2,38 (2H, m), 2,13-2,00 (2H, m), 1,41 (3H, t, J=7,5 ), 0,82 (6H, t, J=7,3 ). Mac-  (NH3-CI):
m/e 400 (7), 399 (36), 398(25), 397 (100).

 824, : TLC Rf 0,27 (20:80 ). 1  (300 , CDCl3):  8,94
(1H, s), 8,10 (1H, s), 7,94 (1H, d, J=8,8 ), 7,87 (1H, d, J=8,1 ), 4,56 (1H, m), 2,96 (2H, q, J=7,5 ), 2,40 (1H,
m), 2,10-2,00 (1H, m), 1,76 (3H, d, J=7,0 ), 1,39 ( , t, J=7,5 ), 1,33-1,10 (2H, m), 0,93 (3H, t, J=7,1 ). 19F

 (300 , CDCl3):  -58,2, -63,4. Mac-  (NH3-CI): m/e 433 (3), 432 (24), 431 (100).
 832, : TLC Rf 0,34 (30:70 ). 1  (300 , CDCl3):  8,94

(1H, s), 7,73 (1H, d, J=8,5 ), 7,10 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,5, 2,6 ), 3,87 (3 , s), 3,55 (1H, br), 2,92
(2H, q, J-7,3 ), 2,53-2,35 (1H, m), 2,31-2,18 (1H, m), 1,96 (1H, br), 1,42 (3H, t, J=7,3 ), 0,87 (3 , t, J=7,5 ),
0,87-0,79 (1H, m), 0,53-0,43 (2H, m), 0,25-0,15 (1H, m). Mac-  (NH3-CI): m/e 374 (8), 373 (34), 372
(24), 371 (100).

 833, : TLC Rf 0,20 (30:70 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,70 (1H, d, J=8,4 ), 7,10 (1H, d, J=2,5 ), 6,96 (1H, dd, J=8,4, 2,5 ), 4,16 (2H, d, J=7,0 ), 3,87 (3 ,
s), 3,01 (2H, q, J=7,3 ), 1,46 (3 , t, J=7,3 ), 1,37-1,27 (1H, m), 0,66-0,52 (4H, m). Mac-  (NH3-Cl):
m/e 346 (6), 345 (32), 344 (23), 343 (100).

 834, : TLC Rf 0,18 (30:70 ). 1  (300 , CDCl3):  8,94
(1H, s), 7,69 (1H, d, J-8,4 ), 7,09 (1H, d, J=1 ), 6,96 (1H, dd, J=8,4, 1 ), 4,60-4,50 (1H, m), 3,87 (3H, s), 2,97
(2H, q, J=7,3 ), 2,49-2,33 (1H, m), 2,09-1,97 (1H, m), 1,74 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,5 ), 1,40-1,22 (1H,
m), 1,21-1,09 (1H, m), 0,92 (3H, t, J=7,l ). Mac-  (NH3-CI): m/e, .  C19H24ClN4O: 359,1639,

 359,1623; 362 (7), 361 (33), 360 (23), 359 (100). , .  C19H23ClN4O-0,5H2O: , 62,20; ,
6,32; , 15,27; : , 62,33; , 6,36; , 14,86.

 835, : TLC Rf 0,39 (30:70 ). 1  (300 , CDCl3):   8,94
(1 , s), 7,69 (1H, d, J=8,4 ), 7,09 (1H, d, J=2,5u), 6,95 (1H, dd, J=8,4, 2,5 ), 4,53-4,47 (1H, m), 3,87 (3H, s),
3,01-2,92 (2H, m), 2,48-2,35 (1H, m), 2,11-1,99 (1H, m), 1,74 (3H, d, J=6,9 ), 1,41 (3 , t, J=7,5 ), 1,38-1,22 (3 ,
m), 1,14-1,00 (1 , m), 0,86 (3 , t, J=7,1 ).  (NH3-CI): m/e 376 (7), 375 (33), 374 (23), 373
(100).

 836, : TLC Rf 0,42 (30:70 ). 1  (300 , CDCl3):   8,94
(1H, s), 7,79 (1H, d, J=8,8 ), 7,09 (1H, d, J=2,5 ), 6,95 (1H, dd, J=8,8, 2,5 ), 4,55-4,47 (1H, m), 3,87 (3H, s),
3,01-2,92 (2H, m), 2,48-2,35 (1H, m), 2,10-1,97 (1H, m), 1,74 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,5 ), 1,35-1,20 (5H,
m), 1,18-1,02 (1H, m), 0,84 (3H, t, J=7,0 ). Mac-  (NH3-CI): m/e, .  C21H29ClN4O:
387,1952,  387,1944; 391 (1), 390 (8), 389 (35), 388 (25), 387 (100).

 837, : TLC Rf 0,45 (30:70 ). 1  (300 , CDCl3):   8,93
(1 , s), 7,73 (1H, d, J=8,8 ), 7,09 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,8, 2,6 ), 4,25 (1H, br), 3,87 (3H, s), 2,95
(2H, q, J=7,3 ), 2,41 (2H, br), 2,10-2,00 (2H, m), 1,43 (3H, t, J=7,3 ), 1,37-1,20 ( , m), 1,12-0,98 (1H, m), 0,84
(3H, t, J=7,3 ), 0,82 (3 , t, J=7,4 ).  (NH3-CI): m/e 390 (8), 389 (34), 388 (25), 387 (100).

 838, : TLC Rf 0,48 (30:70 ). 1  (300 , CDCl3):   8,94
(1H, s), 7,72 (1H, d, J=8,5 ), 7,09 (1H, d, J=2,2 ), 6,96 (1H, dd, J=8,5, 2,2 ), 4,36 (1H,  br), 3,87 (3H, s), 2,94
(2H, q, J=7,3 ), 2,39 (2H, br), 2,02-1,90 (2H, m), 1,42 (3H, t, J=7,3 ), 1,39-1,21 (2H, m), 1,18-1,03 (2H, m), 0,90
(6H, t, J-7,3 ). Mac-  (NH3 l): m/e, .  C21H29ClN4O: 387,1952,  387,1958; 391
(1), 390 (8), 389 (34), 388 (26), 387 (100).

 839, : TLC Rf 0,36 (30:70 ). 1  (300 , CDCl3):  8,92 ( ,
s), 7,73 (1H, d, J=8,5 ), 7,09 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,8, 2,6 ), 4,19 (1H, br s), 3,87 (3H, s), 2,96 (2H,
q, J=7,5 ), 2,52-2,38 (2H, m), 2,13-1,99 (2H, m), 1,43 (3H, t, J=7,5 ), 0,83 (6H, t, J=7,3 ). 
(NH3-CI): m/e, .  C,9H24ClN4O: 359,1639,  359,1632; 362 (7), 361 (34), 360 (23), 359 (100).

 870, :  (NH3-CI): m/e 423 (  + ', 100%).
 900, : TLC Rf 0,38 (50:50 ). 1  (300 , CDCl3):   8,93

(1H, s), 7,75 (1H, d, J=9,2 ), 6,90-6,86 (2H, m), 4,23 (2H, t, J=7,7 ), 3,86 (3H, s), 2,95 (2H, q, J=7,7 ), 2,48
(3H, s), 1,93-1,83 (2H, m), 1,15 (3H, t, J=7,6 ), 1,43-1,36 (4H, m), 0,92 (3H, t, J=7,0 ).



 902, : TLC Rf 0,28 (5:95 ).1  (300 , CDC13): 
8,94 (1 , s), 7,63 (1H, d, J=8,1 ), 7,37 (1H, d, J=1,0 ), 7,21 (1H, dd, J=8,l, 1,0 ), 4,38 (1H, br), 2,94 (2H, q,
J=7,5 ), 2,41 (3H, s), 2,40 (2H, br), 2,00-1,90 (2H, m), 1,42 (3H, t, J=7,5 ), 1,35-1,22 (2H, m), 1,17-1,03 (2H, m),
0,90 (6H, t, J=7,3 ).  (NH3-CI): m/e, .  C21H28ClN4O: 371,2002,  371,1993;
374 (8), 373 (34), 372 (25), 371 (100).

 944, :  (NH3-CI): m/e 377 (  + ', 100%).
 945, :  (NH3-CI): m/e 365 (  + ', 100%).
 947, :  (NH3-CI): m/e 353 (  + ', 100%).
 951, :  (NH3-CI): m/e 381 (  + ', 100%).
 952, :  (NH3-CI): m/e 353 (  + ', 100%).
 1003, : TLC Rf 0,10 (30:70 ). 1  (300 , CDCl3):  8,99

(1H, s), 7,43 (1H, s), 7,19 (2 , d, J=8,8 ), 6,86 (2H, d, J=8,8 ), 6,84 (1H, s), 5,42 (2H, s), 3,94 (3H, s), 3,91 (3H,
s), 3,78 (3H, s), 2,86 (2H, q, J=7,7 ), 2,45 (3H, s), 1,35 (3H, t, J=7,7 ).  (NH3-CI): m/e 421 (4),
420 (27), 419 (100). , .  C24H26N4O3: , 68,88; , 6,26; , 13,39; : , 68,53; , 6,30; ,
12,96.

 1012, : =147-148° . TLC Rf 0,18 (30:70 ). 1  (300 ,
CDCl3):  8,88 (1H, s), 7,60 (1 , s), 6,77 (1H, s), 4,61 (2H, t, J=8,6 ), 3,44 (1H,  br), 3,24 (2H, t, J=8,6 ), 2,94
(2H, br), 2,44 (3H, s), 2,03 (2H,  br), 1,45 (3H, br t, J=6 ), 0,89-0,79 (2H, m), 0,58 (2H, br), 0,50-0,40 (2H,m), 0,27-
0,17 (2H, m).  (NH3-CI): m/e 377 (4), 376 (27), 375 (100). , .  C23H26N4O: ,
73,77; , 7,01; , 14,96; : , 73,69; , 7,08; , 14,40.

 1023, : TLC Rf 0,22 (30:70 ). 1  (300 , CDCl3):  9,04
(1 , s), 7,78 (1H, d, J=8,4 ), 7,44 (1H, d, J=1,1 ), 7,30 (1H, dd, J=8,4,1,1 ), 171 7,20 (2H, d, J=8,5 ), 6,87
(2H, d, J=8,5 ), 5,44 (2H, s), 3,79 (3 , s), 2,90 (2 , q, J=7,5 ), 1,32 (3H, t, J=7,5 ). Mac-  (NH3-
CI): m/e 467 (1), 466 (8), 465 (35), 464 (27), 463 (100).

 1027, : TLC Rf 0,41 (25:75 ). 1  (300 , CDCl3):  8,96
(1 , s), 7,76 (1H, d, J=8,4 ), 7,45-7,44 (1H, m), 7,27 (1H, dm, J=8 ), 4,61-4,51 (1H, m), 2,98 (2H, dq, J=7,5, 1,6

), 2,48-2,35 (1H, m), 2,10-1,98 (1H, m), 1,75 (3H, d, J=7,0 ), 1,41 ( , t, J=7,5 ), 1,35-1,22 (2H, m), 0,93 (3H,
t, J=7,2 ). Mac-  (NH3-CI): m/e, .  C19H21ClF3N4O: 413,1349,  413,1344; 416 (8),
415 (35), 414 (24), 413 (100).

 1028, : TLC Rf 0,45 (25:75 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,77 (1H, d, J=8,4 ), 7,44 (1H, m), 7,27 (1H, dm, J=8 ), 4,57-4,49 (1H, m), 2,97 (2H, dq, J=7,7, 1,7 ),
2,47-2,36 (1H, m), 2,12-2,02 (1H, m), 1,75 (3H, d, J=7,0 ), 1,41 (3 , t, J=7,7 ), 1,33-1,21 (4H, m), 0,86 (3H, t,
J=7,3 ). Mac-  (NH,-CI): m/e, .  C20H23ClF3N40: 427,1509,  427,1507; 430 (8),
429 (35), 428 (25), 427 (100).

 1032, : TLC Rf 0,44 (25:75 ). 1  (300 , CDCl3):  8,95(1
, s), 7,80 (1 , d, J=8,4 ), 7,45-7,44 (1H, m), 7,30 (1H, dm, J=8 ), 4,23-4,17 (1H, m), 2,97 (2H, q, J=7,6 ),

2,54-2,39 (2H, m), 2,14-2,00 (2H, m), 1,43 (3H, t, J=7,6 ), 0,84 (6H, t, J=7,3 ).  ( ,-CI): m/e,
.  C19H21ClF3N4O: 413,1368,  413,1373; 416 (8), 415 (34), 414 (24), 413 (100).

 1150, : TLC Rf 0,23 (30:70 ). 1  (300 , CDCl3):  8,90
(1H, s), 7,73 (1H, d, J=8,8 ), 7,36 (1H, d, J=2,6 ), 7,17 (1H, dd, J=8,8, 2,6 ), 3,92 (3 , s), 3,70-3,55 (1H, m),
2,91 (2H, q, J=7,4 ), 2,45-2,35 (1H, m), 2,25-2,15 (1H, m), 2,00-1,90 (1H, m), 1,40 (3H, t, J=7,4 ), 1,40-1,30 (1H,
m), 1,20-1,10 (1H, m), 0,91 (3H, t, J=7,2 ), 0,87-0,77 (1H, m), 0,54-0,44 (2H, m), 0,25-0,15 (1H, m). -

 (NH3-CI): m/e, .  C22 26F3 4 : 419,2057,  419,2058; 421 (3), 420 (25), 419
(100).

 1153, : TLC Rf 0,48 (30:70 ). 1H  (300 , CDCl3):  9,00
(1H, s), 7,89 (1H, d, J=8,0 ), 7,84 (1H, s), 7,69 (1H, d, J=8,0 ), 7,40-7,30 (5H, m), 5,14 (1H, d, J=10,2 ), 2,82
(1H, dq, J=15,5, 7,7 ), 2,68 (1H, dq, J=15,5, 7,7 ), 2,15 (1H, br), 1,23 (3H, t, J=7,7 ), 1,13-1,03 (1H, m), 0,78-
0,62 (2H, m), 0,53-0,43 (1H, m).  (NH3-CI): m/e, .  C24H21CIF3N4: 457,1407, 
457,1389; 460 (9), 459 (35), 458 (29), 457 (100).

 1155, : TLC Rf 0,46 (25:75 ). 1H  (300 , CDCl3):  8,98
(1H, s), 7,83 (1H, d, J=8,4 ), 7,46-7,27 (7H, m), 5,13 (1H, d, J=10,7 ), 2,88-2,62 (2H, m), 2,15 (1H, br), 1,26 (3 ,
t, J=7,5 ), 1,12-1,02 (1H, m), 0,78-0,62 (2H, m), 0,54-0,44 (1H, m).  (NH3-CI): m/e, . 
C24H21ClF3N4O: 473,1361,  473,1365; 476 (9), 475 (36), 474 (29), 473 (100).

 1157, : TLC Rf 0,19 (30:70 ). 1H  (300 , CDCl3):  8,93
(1H, s), 7,77 (1H, d, J=8,8 ), 7,40-7,30 (6H, m), 7,19 (1H, dd, J=8,8, 2,2 ), 5,13 (1H, d, J=10,6 ), 3,92 (3H, s),
2,79 (1H, dq, J=15, 7,7 ), 2,64 (1H, dq, J=15, 7,7 ), 2,12 (1H, br), 1,21 (3H, t, J=7,7 ), 1,10-1,00 (1H, m), 0,77-
0,62 (2H, m), 0,55-0,45 (1H, m). Mac-  (NH3-CI): m/e, .  C25H26F3N4O: 453,1902, 
453,1903; 455 (4), 454 (28), 453 (100).

 1158, : TLC Rf 0,16 (20:80 ). 1  (300 , CDCl3):  8,98
(1H, s), 7,46-7,25 (7 , m), 5,12 (1 , br d, J=9 ), 2,85-2,62 (2H, m), 2,14 (1H, br), 2,13 (3H, d, J=0,7 ), 1,18 (3H,
dq, J=7,7,4,1 ), 0,75-0,35 (4H, m). Mac-  (NH3-CI): m/e, .  C24H23Cl2N4: 437,1300,

 437,1294; 440 (19), 439 (67), 438 (32), 437 (100).
 1161, : Mac-  (NH3-Cl): m/e 441 ( ', 100%).
 1163, : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):  9,00

(1H, s), 7,89 (1H, d, J=8,4 ), 7,84 (1H, s), 7,69 (1H, d, J=8,4 ), 7,38 (2H, d, J=9 ), 7,05 (2H, d, J=9 ), 5,08
(1H, d, J=10,2 ), 2,82 (1H, dq, J-15,5, 7,7 ), 2,68 (1H, dq, J=15,5, 7,7 ), 2,14 (1H, m), 1,25 (3H, t, J=7,7 ),
1,10-1,01 (1H, m), 0,74-0,62 (2H, m), 0,51-0,41 (1H, m). Mac-  (NH3-CI): m/e, . 
C24H20ClF4N4: 475,1313,  475,1307; 479 (1), 478 (9), 477 (35), 476 (30), 475 (100).

 1222, : Mac-  (NH3-CI): m/e 363 (M+H’, 100%).
 1252, : TLC Rf 0,24 (20:80 ). 1  (300 , CDCl3):  8,72



(1H, s), 7,87 (1H, dd, J=8,8, 5,5 ), 7,46 (1H, dd, J=8,8, 2,5 ), 7,35-7,26 (1H, m), 7,24-7,18 (6H, m), 7,08-7,01
(4H, m), 4,89-4,79 (1H, m), 4,49 (2H, d, J=12,1 ), 4,37 (2H, d, J=12,1 ), 4,27 (2H, t, J=9,3 ), 4,01 (2H, dd,
J=9,9, 5,2 ), 2,98 (2H, q, J=7,7 ), 1,39 (3H, t, J=7,7 ). Mac-  (NH3-CI): m/e, . 
C21H29F4N4O2: 565,2227,  565,2226; 567 (7), 566 (36), 565 (100).

 1255, : TLC Rf 0,50 (25:75 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,80 (1H, d, J-8,4 ), 7,45-7,43 (1H, m), 7,31-7,27 (1H, dm, J=8 ), 3,80-3,73 (1H, m), 2,93 (2H, q, J=7,3

), 2,40 (1H, br), 2,25-2,14 (1H, m), 1,95 (1H, br), 1,42 (3H, t, J=7,5 ), 1,35-1,10 (2H, m), 0,92 (3H, t, J=7,3 ),
0,91-0,80 (1H, m), 0,53-0,44 (2H, m), 0,24-0,14 (1H, m). Mac-  (NH3-CI): m/e, . 
C21H23C1F3N4O: 439,1519,  439,1524; 442 (8), 441 (34), 440 (26), 439 (100).

 1256, : TLC Rf 0,48 (25:75 ). 1  (300 , CDCl3):  8,95
(1H, s), 7,79 (1 , d, J=8,4 ), 7,45-7,43 (1H, m), 7,27 (1H, dm, J=8 ), 4,35-4,25 (1H, m), 2,96 (2H, q, J=7,4 ),
2,42 (2H, br), 2,12-1,93 (2H, m), 1,43 (3H, t, J=7,4 ), 1,37-1,22 173 (2H, m), 0,91 (3 , t, J=7,2 ), 0,83 (3H, t,
J=7,5 ). Mac-  (NH3-CI): m/e, .  C20H23ClF3N4O: 427,1514,  427,1515; 430 (8),
429 (34), 428 (25), 427 (100).

 1295, : TLC Rf 0,37 (50:50 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,38 (1H, s), 6,83 (1H, s), 4,46 (1H, m, J=7,3 ), 3,94 (3 , s), 3,91 (3 , s), 2,96 (2H, q, J-7,6 ), 2,49-2,39
(1H, m), 2,43 (3H, s), 2,12-2,02 (1H, m), 1,75 (3H, d, J-6,5 ), 1,44 (3 , t, J=7,5 ), 0,86 (3 , t, J=7,5 ). Mac-

 (NH3-CI): m/e, .  C20H27N4O2: 355,2134,  355,2139; 357(3), 356 (23), 355 (100).
 1296, : TLC Rr 0,37 (30:70 ). 1  (300 , CDCl3):  9,00

(1H, s), 7,68 (1H, d, J=8,4 ), 7,57 (1H, d, J=2,2 ), 7,39 (1H, dd, J=8,4, 2,2 ), 7,27 (2H, d, J=8,4 ), 6,89 (2H,
d, J=8,4 ), 5,56 (1H, dd, J=9,7, 7,4 ), 3,79 (3 , s), 2,92-2,75 (3 , m), 2,65-2,55 (1H, m), 1,31 (3H, t, J=7,5 ),
0,92 (3 , t, J=6,6 ). Mac-  (NH3-CI): m/e, .  C23H23Cl2N4O: 441,1249,  441,1247;
445 (12), 444 (18), 443 (67), 442 (30), 441 (100).

 1319, : Mac-  (NH3-CI): m/e 459 ( ’ 100%).
 1320, : 1  (300 , CDCl3):  8,99 (1H, s), 7,68 (1H, d, J=8,4 ), 7,58 (1H, d,

J=l,9 ), 7,42-7,30 (m, 6H), 6,04 (q, 1H), 2,82 (m, 2H), 2,16 (d, 3H, .N7,4 ), 1,27(t,3H,J=7,3,7,7r4).
 1321 7906-5 : : 1  (300 , CDCl3):  9,02 (1H, s), 7,98 (d, 1H), 7,71 (d, 1H),

7,57 (d, 1H), 7,42-7,26 (m, 3H), 7,15 (m, 1H), 5,38 (d, 1H), 2,65 (m, 1H), 2,4 (m, 1H), 1,85 (m, 1H), 1,82 (s, 3H), 0,97
(t, 3H), 0,8 (m, 2H), 0,6 (m, 2H).

 1322, : Mac-  (NH3-CI): m/e 437 (M+H' 100%).
 1323, : Mac-  (NH3-CI): m/e 455 (M+H', 100%).
 1324, : Mac-  (ESI): m/e 425 (M+H'), 381 (M+H' -CO2, 100%).
 1325, :-Mac-  (NH3-CI): m/e 413 (M+H’, 100%).
 1326 : Mac-  (NH3-CI): m/e 427 (M+H', 100%).
 1327, : Mac-  (NH3-CI): m/e 427 (M+H', 100%).
 1328, : Mac-  (NH3-CI): m/e 427 (M+H', 100%).
 1329, : Mac-  (NH3-CI): m/e 423 (M+H', 100%).
 1330, : Mac-  (NH3-CI): m/e 418 (M+H', 100%).
 1331, : Mac-  (NH3-CI): m/e 418 (M+H', 100%).
 1332, : Mac-  (NH3-CI): m/e 499 (M+H', 100%).
 1333 : Mac-  (NH3-CI): m/e 453 (M+H', 100%).
 1334, : Mac-  (NH3-CI): m/e 423 (M+H', 100%).
 1335, : Mac-  ( 3-CI): m/e 372 (M+H', 100%).
 1337, : Mac-  (NH3-CI): m/e 443 ( ', 100%).
 1338, :  (NH3-CI): m/e 427 ( ', 100%).
 1339, : Mac-  (NH3-CI): m/e 379 ( ', 100%).
 1341, :  (NH3-CI): m/e 393 ( ', 100%).
 1342, :  (NH3-CI): m/e 378 ( ', 100%).
 1343, :  (NH3-CI): m/e 346 ( ', 100%).
 1344, :.  (NH3-CI): m/e 363 ( ', 100%).
 1346, :  (NH3-CI): m/e 416 ( ', 100%).
 1370, : TLC Rf 0,23 (30:70 ). 1  (300 , CDCl3):  8,89

(1 , s), 7,72 (1H, d, J=8,4 ), 7,35 (1H, d, J=2,5 ), 7,17 (1H, dd, J-8,4, 2,5 ), 4,27 (1H, br), 3,91 (3H, s), 2,93
(2H, q, J=7,7 ), 2,40 (2H, br), 2,10-1,95 (2H, m), 1,41 (3H, t, J=7,7 ), 1,39-1,27 (1H, m), 1,20-1,07 (1H, m), 0,91
(3H, t, J=7,3 ), 0,81 (3H, t, J=7,5 ).  (NH3-CI): m/e, .  C21H26F3N4O: 407,2058,

 407,2052; 409 (3), 408 (24), 407 (100).
 1371, :  (ESI): m/e 377 ( +2), 375 ( ’ 100%).

(b) Q1=2-
(c) Q2=1,2,4- -2-



:
) ,  " ", :

175  1043, : TLC Rf 0,40 (30:70 ). 1  (300 , CDCl3):  d
8,91 (1H, s), 7,43 (1H, s), 7,10 (1H, s), 4,60-4,50 (1H, m), 2,94 (2H, dq, J=7,5, 2,0 ), 2,45-2,35 (1H, m), 2,35 (3H,
s), 2,28 (6H, s), 2,07-1,97 (1H, m), 1,73 (3H, d, J=6,9 ), 1,41 (3H, t, J=7,5 ), 1,40-1,27 (1H, m), 1,20-1,07 (1H,
m), 0,92 (3H, t, J=7,3 ).  (NH3-CI): m/e, .  C21H29N4: 337,2392,  337,2396;
339 (3), 338 (23), 337 (100). , .  C21H28N4:  ,  74,96;  ,  8,40;  ,  16,  65;  :  ,  74,28;  ,
8,02; , 16,37.
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 2001

 1- -6- -4-(2,4,6-  [4,5-
.  4-  (5,0 , 26,5 )  (93 ) 

 (2,89 , 26,5 )  (5,54 , 31,8 ). 
 4 , 

 12 .  (200 ), 
 (200 ).  (200 ) 

, . 
, , 4-

-6- -3-  (  6,74 , 26,0 , 98%). =246-247° . TLC Rf 0,35 (10:90
). 1  (300 , CDC 3): d 10,48 (1H, br s), 9,69 (1H, br s), 7,41-7,26 (5H, m), 5,66

(1H, s), 4,57 (2H, d, J=5,5 ), 2,26 (3H, s). Mac-  (NH3-CI): m/e 261 (10), 260 (70), 226 (100).
.  (6,72 , 25,9 )  (52 , 25,5 )

 3 .  (150 ) 
 (200 ).  100 , 

 NaHCO3 pH  7. , 
. , , 

, (4- -2- -6- -3- ), 
 (6,45 , 23,2 , 90%). TLC Rf 0,76 ( ). 1  (300 , CDCl3): d 7,43-7,26 (5 , m),

7,04 (1 , br), 6,47 (1H, s), 4,48 (2H, d, J=5,5 ), 2,40 (3H, s).  (NH3-CI): m/e 281 (5), 280 (35),
279 (17), 278 (100).

. , , (6,42 , 23.1 ) 
 (13,61 )  (13,6 ). 

 2 , ,  ( )
.  (231 )  1N l (162 ), 

 NaHCO3 . 
, . , 

, , 3- -4- -2-
 (5,59 , 22,6 , 98%). =177-178° . TLC Rf 0,60 ( ). 1  (300

, CDCl3): d 7,41-7,32 (5 , m), 6,33 (1H, s), 4,54 (1H, br), 4,36 (2 , d, 3=5,1 ), 3,30 (2 , br s), 2,35 (3 , s).
Mac-  (NH3-CI): m/e 251 (6), 250 (37), 249 (19), 248 (100).

 D. , , (2,15 , 8,68 )  (5 )
l (3 )  1 , 

, . 
 (120 )  (  100 ). 

, , ,
 N-(4- -2- -6- -3-

 (2,62 , 91%). TLC Rf 0,40 (30:70 ). 1  (300 , CDCl3): d 7,39-7,29 (5 , m), 6,29
(1H, s), 4,64 (1H, br t, J-5,8 ), 4,37 (2H, d, J=5,8 ), 4,25 (2H, br), 2,35 (3 , s), 2,18-2,11 (2H, ), 1,36 (3 , t,
J=7,0 ), 1,06 (3 , t, J=7,7 ). Mac-  (NH3-CI): m/e 335 (7), 334 (34), 333 (22), 332 (100).

.  D (2,62 , 7,90 )  (10 )  170°
 6 ,  (150 ). 
 (  100 ), , . 

 ( , ) , 1-
-4- -2- -6- [4,5- ,  (2,16 , 96%). =140-141° . TLC Rf 0,06

(30:70 ). 1  (300 , CDCl3): d 7,36-7,32 (3 , m), 7,02-6,98 (2 , m), 6,93 (1H, s), 5,31
(2 , s), 2,89 (2 , q, J=7,3 ), 2,58 (3 , s), 1,39 (3 , t, J=7,3 ). Mac-  (NH3-CI): m/e 289 (6), 288



(35), 287 (20), 286 (100).
 F.  (538 )  (7 ) 

 2-  (3,95 , 1,0 )  1 . 
 (93 , 0,132 )  (5 ) 

 (0,263 , 1,0 ) ,  20 . 
, , 

, . 
 12 ,  (100 ). 

(2x150 ), , , , 
.  (1:1 ) 

, 
 (187 , 29%). =177-180°  ( ). TLC Rf 0,27 (50:50 ). 1  (300 , CDC 3): d

7,38-7,32 (3 , m), 7,10-7,05 (2 , m), 6,96 (1 , s), 6,93 (2 , s), 5,32 (2 , s), 2,84 (2 , q, J-7,3 ), 2,64 (3 , s), 2,30
(3 , s), 2,02 (6 , s), 1,26 ( , t, J=7,3 ). Mac-  (NH3-CI): m/e 372 (4), 371 (29), 370 (100). ,

.  C25H27N3: , 81,26; , 7,38; , 11,37; : , 80,70; ; 7,26; , 11,20.
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 2003, : Mac-  (NH3-CI): m/e 374 ( ’ 100%).  2006,
: TLC Rf 0,20 (20:80 ). 1  (300 , CDCl3):  8,94 (1H, s), 7,67 (1H, d,

J=8,1 ), 7,57 (1 , d, J-1,8 ), 7,40 (1H, dd, J-8,1, 1,8 ), 4,83 (1H, q, J=8,0 ), 3,20-3,04 (1H, m), 2,98 (2H, q,
J=7,3 ), 2,50-2,38 (1H, m), 2,30-2,15 (2H, m), (2H, br), 2,03-1,93 (2H, m), 1,75-1,60 (1H, m), 1,42 (3H, t, J=7,3 ),
0,68 (3H, d, J-6,9 ). Mac-  (NH3-CI): m/e, .  C19H21Cl2N4: 375,1143,  375,1149;



380 (2), 379 (12), 378 (15), 377 (66), 376 (27), 375 (100).
 2011, : Mac-  (NH3-CI): m/e 457 (M+H+, 100%).
 2012, : TLC Rf 0,38 (30:70 ). 1  (300 , CDCl3):  8,94

(1 , s), 7,72 (1H, d, J=8,5 ), 7,58 (1H, d, J=1,8 ), 7,47-7,40 (2H, m), 7,24-7,18 (1H, ra), 6,56 (1H, d, J=7,7 ),
6,18-6,10 (1H, m), 4,82-4,76 (1H, m), 3,15-2,30 (5H, m), 2,10-1,77 (3H, ), 1,27 (3H, t, J=7,5 ). Mac-

 (NH3-CI): m/e, .  C23H21Cl2N4: 423,1143,  423,1142; 427 (13), 426 (18), 425 (67),
424 (31), 423 (100).

 2013, : TLC Rf 0,28 (30:70 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,68 (1H, d, J-8,5 ), 7,58 (1H, d, J-1,8 ), 7,46-7,38 (2H, m), 7,22-7,15 (1H, m), 6,91 (1H, d, J=7,7 ),
6,42 (1H, br t, J=7 ), 5,30-5,22 (1H, m), 3,43-3,33 (1H, m), 3,20-3,03 (1H, m), 2,89-2,76 (2H, m), 2,56-2,43 (1H,
m), 2,01-1,90 (1H, m), 1,31 (3H, t, J-7,5 ). Mac-  (NH3-Cl): m/e, .  C22H19Cl2N4: 409,0987,

 409,0987; 413 (12), 412 (17), 411 (67), 410 (29), 409 (100).
 2014, : TLC Rf 0,38 (30:70 ). 1  (300 , CDCl3):  8,95

(1H, s), 7,71 (1H, d, J=8,4 ), 7,59 (1H, d, J-2,2 ), 7,42 (1H, dd, J=8,4, 2,2 ), 7,26-7,19 (1H, m), 6,98-6,90 (1H,
m), 6,58 (1H, d, J=7,7 ), 6,30-6,22 (1H, m), 4,60-4,53 ( , m), 4,43-4,33 (1H, m), 4,20 (1H, br), 2,82-2,72 (1H, m),
2,69-2,58 (1H, m), 2,46-2,36 (1H, m), 2,18-2,08 (1H, m), 1,29 (3H, t, J=7,5 ). Mac-  (NH3-CI): m/e,

.  C22H19Cl2N4O: 425,0936,  425,0926; 429 (12), 428 (17), 427 (67), 426 ( ), 425 (100).
 2020 : TLC Rf 0,43 (30:70 ). 1  (300 , CDCl3):  8,98

(1H, s), 7,81 (2H, d, J=8,4 ), 7,67 (1 , dd, J-8,0, 0,7 ), 4,26 (1H, m), 3,00 (2H, q, J=7,6 ), 2,75-2,66 (2H, m),
2,06-1,90 (4H, m), 1,50-1,36 (4H, m), 1,40 (3H, t, J=7,5 ). Mac-  (NH3-CI): m/e 412(7), 411(34), 410
(25), 409 (100).

 2053, : TLC Rf 0,36 (25:75 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,73 (1H, d, J-8,4 ), 7,44 (1H, d, J=1,1 ), 7,28 (1H, dd, J=8,4, 1,1 ), 4,79 (1H, , J=8,4 ), 3,01
(2H, q, J=7,7 ), 2,62-2,50 (2H, m), 2,23-2,07 (2H, m), 1,89-1,77 (2H, m), 1,66-1,49 (2H, m), 1,41 (3H, t, J-7,7 ).
Mac-  (NH3-CI): m/e, .  C19H19ClF3N4O: 411,1205,  411,1208; 414(7), 413 (34),
412 (24), 411 (100).

 2223, : TLC Rf 0,36 (50:50 ). 1  (300 , CDCl3):  8,91
(1H, s), 7,33 (1H, s), 6,83 (1H, s), 4,78 (1H, , J=8,5 ), 3,94 (3H, s), 3,90 (3H, s), 2,98 (2H, q, J=7,6 ),
2,58-2,48 (2H, m), 2,42 (3H, s), 2,19-2,07 (2H, m), 1,84-1,56 (4H, m), 1,43 (3H, t, J=7,5 ). Mac-
(NH3-CI): m/e, .  C21H27N4O2: 367,2134,  367,2120; 369 (3), 368 (24), 367 (100).

 2227, : TLC Rf 0,45 (50:50 ). 1  (300 , CDCl3):  8,90
(1H, s), 7,37 (1H, s), 6,83 (1H, s), 4,85 (1H, q, J=8,4 ), 3,94 (3H, s), 3,91 (3H, s), 3,19-3,11 (1H, m), 2,96 (2H, dq,
J=7,9, 1,5 ), 2,41 (3H, s), 2,24-2,16 (2H, m), 2,04-1,94 (2H, m), 1,71-1,62 (2H, m), 1,44 (3H, t, J=7,4 ), 0,69 (3H,
d, J=6,9 ). Mac-  (NH3-CI): m/e, .  C22H29N4O2: 381,2290,  381,2294; 383 (4),
382 (25), 381 (100).

 3- -5- -7-(2,4,6- )-  [4,5-b]
 3001,  3) 

 3 , , 
.

,  13  14, 
 2 , , 

.
 3001

 3- -5- -7-(2,4,6- [4,5-b]
.  2,4,6-  (0,5 ) -

, 
. , 

2,4,6- .
.  (Snieckus) . (Fu, J.M.; Zhao, B.P.;

Sharp, M.J.; Snieckus, V., Can. J. Chem. 1994, 72, 227-236). ,  4- -6- -3-
-2-  (0,1 )  (1,2 .),

 (2,4 .)  [1,1’- )-  (0,1
.).  30 ,  4 

.  3 . 
, .  6- -3-

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

, , 
, . , 2- -6- -3- -4-(2,4,6-

, .
 D.  (1,2 .). 

, , 
. , 

. , , ,
. , 2- -6- -3- -4-(2,4,6- , 

.
.  D  1:1 . .

.  2 
.  4 , 



. , , ,
. , 3- -2- -6- -4-(2,4,6- ,

.
 F. , , 

 1 , , 
.

 N-[2- -4-(2,4,6- )-6-
-3- .

 G.  F -
 170°  6 , . 

 ( , ) .















,  1, 
 4. , 

 ( .  35  831) - 
 6- -  6- .

,  13  14, 
 4 , , 

.













:
a) ,  " ", :

 4166, : .  C19H25N5O2  64,20,  7,10,  19,70;  64,13, 
6,67,  19,30.

 4171, : .  C20H23N5O3  62,98,  6,09,  18,36;  62,80, 
6,10,  18,19.

b) C=C-CH,
,  1, 

 5  5 . , , 
, .

,  13  14, 
 5  5 , 

, .
 5001

 9- -8- -6-(6- -2,3- -5-
.  (5,05 , 50 .%, 105 ) 

.  DMF (100 ),  0°
m-  (10 , 95,6 )  DMF (20 ).  1 ,

 (8,00 , 105 ). 
 (200 ).  (3x200 ) 

 (100 ), . 
, , . 

 10:90 . 
, 3-( ,  (13,3 , 91,5 , 96%). TLC Rf 0,46 (10:90

). 1  (300 , CDCl3): d 7,17 (1H, t, J-7,7 ), 6,86-6,81 (3H, m), 5,17 (2H, s), 3,48 (3H,
s), 2,33 (3H, s). Mac-  (H2O-GC/MS): m/e 153 (60), 121 (100).

.  3-(  (5,00 , 32,9 )  TMEDA ( , , ', '-
)  THF (50 )  0°  n-

 (22,0 , 1,6 , 35,2 ).  4  -78°
 (2,00 , 40 , 

). , 
 (120 ). 

(2x120 ), , , ,
. 

, 2-[2-( )-4- ,  (2,25 , 11,5 ,
35%)  2,50 . 1 , 

 10:1. TLC Rf 0,09 (10:90 ). 1  (300 , CDCl3):  d 7,06 (1H, t,  J=7,7 ),
6,92 (1H, br s), 6,78 (1H, br d, J=7,7 ), 5,20 (2H, s), 3,83 (2H, q, J=6,4 ), 3,49 (3H, s), 2,89 (2H, t, J=6,6 ), 214



2,32 (3 , s), 1,61 (1H, t, J=5,9 ). Mac-  (NH3-DCI): m/e 214 (76), 212 (100), 197 (9), 182(30), 165
(38).

.  MOM  (1,84 , 9,38 )  1:1 THF-  (20 )
l  (2,5 , 4N, 10,0 ). 

. , 2-(2- -4-
.

 D.  (  9 )  (2,83 , 10,8 )  THF
(20 )  0°  (1,70 , 10,8

). , , 
, 6- -2,3-  (780 , 5,81 , 65%).

TLC Rf 0,29 (2:98 ). 1  (300 , CDCl3): d 7,07 (1 , t, J=7,4 ), 6,66 (1H, d, J=7,4 ),
6,62 (1H, s), 4,54 (2H, t, J=8,6 ), 3,16 (2H, t, J=8,6 ), 2,30 (3 , s). Mac-  (D2O-GC/MS):m/e
135(100).

.  (780 )  N-  (1,24 , 6,97 ) 
(10 ) , , 

.  ( ,  2:98 )  5- -6-
 (270 , 1,27 , 22%),  5- -6- -2,3-  (923 , 4.33 ,

75%), . : TLC Rf 0,35 (2:98 ).
1  (300 , CDCl3): d 7,31 (1 , s), 6,68 (1H, s), 4,56 (2H, t, J=8,8 ), 3,17 (2H, t, J=8,8 ), 2,33 (3 , s).
Mac-  (H2O-GC/MS): m/e 215(76), 213 (100).

 F.  (923 , 4,33 )  (20 )  -
78°  n-  (3,0 , 1,6 , 4,8 ).  1 

 (1,00 , 4,33 )  6 .
 1  6 l  3 ,  1

.  (100 )  (2x100 ). 
 (60 ), , , 

, .  6- -2,3- -
5-  (718 , 4,03 . 93%).

 G.  F (298 , 1,67 ), 6- -9- -8-
 (309 , 1,12 ), 2N  (1,7 , 3.4 ) 

(61 , 0,233 )  DME (20 ) 
.  (II)  (13 , 0,058 ), 

,  14 . 
 (100 ).  (2x100 ), 

 (60 ), , , .
 ( , 20:80 -

) . 
 (253 , 0,77 , 69%). =147-148° . TLC Rf 0,18 (30:70

). 1  (300 , CDCI3): d 8,88 (1H, s), 7,60 (1H, s), 6,77 (1H, s), 4,61 (2H, t, J=8,6 ), 3,44
(1H,  br), 3,24 (2H, t, J=8,6 ), 2,94 (2H, br), 2,44 (3H, s), 2,03 (2H,  br), 1,45 (3H, br t, J=6 ), 0,89-0,79 (2H,
m), 0,58 (2H, br), 0,50-0,40 (2H, m), 0,27-0,17 (2H, m). Mac-  (NH3-CI): m/e 377(4), 376(27), 375 (100).

, .  C23H26N4O: , 73,77; , 7,01; , 14,96; : , 73,69; , 7,08; , 14,40.
 5201, 5231  5232

 9- -8- -6-(6- -5- , 6-(2- -6-
-5- )-9- -8- 6-(7- -6- -2,3- -5-

)-9- -8-
 5001 (250 , 0,668 )  N-  (119 , 0,669 )  1,2-

 (10 )  12 , 
. , , 

 ( , 20:80 ) ,
, :

6-(2- -6- -5- )-9- -8- : =177-178° . TLC Rf 0,23
(20:80 ). 1  (300 , CDCl3): d 8,92 (1 , s), 7,85 (1H, s), 7,42 (1H, s), 6,74 (1H, s), 4,15
(1H,  br), 2,97 (2H,  br), 2,54 (3H, s), 2,00 (2H,  br), 1,44 (3H, br t, J=7 ), 0,90-0,80 (2H, m), 0,63-0,53 (2H, m),
0,50-0,40 (2H, m), 0,26-0,16 (2H, m). Mac-  (NH3-CI): m/e, .  C23H24BrN4O: 451,1133,

 451,1132; 455(3), 454(25), 453(99), 452(31), 451(100).
9- -8- -6-(6- -5- : =139-141° . TLC Rf
0,16 (20:80 ). 1  (300 , CDCl3): d 8,92 (1H, s), 7,95 (1H, s), 7,60 (1H, d, J=2,2 ),

7,48 (1H, d, J=0,7 ), 6,78 (1H, dd, J=2,2, 0,7 ), 4,40 (1H,  br), 2,97 (2H,  br), 2,56 (3H, s), 2,04 (2H,  br), 1,44
(3H, br t, J=7 ), 0,90-0,80 (2H, m), 0,62-0,52 (2H, m), 0,51-0,41 (2H, m), 0,29-0,18 (2H, m). 
(NH3-CI): m/e, .  C23H25N4O: 373,2028,  373,2033; 375(3), 374(26), 373(100).

6-(7- -6- -2,3- -5- )-9- -8- : =179-180° . TLC
Rf 0,04 (20:80 ). 1  (300 , CDCl3): d 8,89 (1H, s), 7,47 (1H, s), 4,73 (2H, t, J=8,6 ),
3,80 (1H,  br), 3,37 (2H, t, J=8,6 ), 2,95 (2H,  br), 2,44 (3H, s), 1,44 (3H, br t, J=7 ), 0,89-0,79 (2H, m), 0,61-
0,52 (2H, m), 0,51-0,41 (2H, m), 0,28-0,18 (2H, m).  (NH3-CI): m/e, .  C23H26BrN4O:
453,1290,  453,1285; 455(98), 453(100).















,  1, 
 6. , 

 ( .  35  831) 
 6- .

,  13  14, 
 6 , , 

.











:
) ,  " ", :  6001, :

Mac-  (NH3-CI): m/e 338 ( +, 100%).
,  1, 

 7. , -
 R1 , .

,  13  14, 
 7 , , 

.
 7409

 9-[1- -1-(3- -5- ]-6-(2,4- )-8- -9
, ,  7241 (90 , 0,24 , ,

 2,  6-(2,4- )-8- -9  3-
-1- -3- )  (2 )  (25 , 0,27 ) 
 (0,038 , 0,27 ). ( , , 

 N-  DMF 
.) 

 TLC ( ), 
, . 

, ,  100%  25%
.  72 . Mac-  (NH3-CI) 428 ( +). HRMS

): m/e=428,1037 ( +,  C21H20Cl2N5O).  >97% (
).

 7396  7398
 6-(2,4- )-9-[1-(3- -5- ]-8- -9  9-[1-(4-

-3- -5- ]-6-(2,4- )-8- -9
 7259 (120 , 0,321 , , 

 2,  6-(2,4- )-8- -9  1- -3- ), 
 (146 , 0,963 )  (170 , 0,976 )  (2 )

 20 ,  20
.  (2 20 )  (20 ), 

 (20 ). , 
, . 

 ( , 1:4 ) , , ,
 (  50 ),  7396 (58,7 , 0,120 , 37%) , ,

 7398 (23,8 , 0,046 , 14%); 
.

 7396, : TLC Rf 0,27 (20:80 ). 1  (300 , CDC 3):  8,96
(1 , s), 7,67 (1 , d, J=8,1 ), 7,58 (1H, d, J=1,8 ), 7,41 (1H, dd, J=8,1, 1,8 ), 6,86 (1 , s), 5,83 (1H, dd, J=9,9,
6,2 ), 4,43 (2H, q, J=7,3 ), 2,98 (2H, q, J=7,7 ), 2,91-2,78 (1H, m), 2,63-2,49 (1 , m), 1,42 (3H, t, J=7,7 ),
1,40 (3H, t, J=7,3 ), 1,39-1,19 (2H, m), 1,00 (3H, t, J=7,3 ).  (NH3 ): m/e, . 
C23H24 2N5O: 488,1256,  488,1252; 493(3), 492(13), 491(18), 490(68), 489(28), 488(100).

 7398, : TLC Rf 0,11 (20:80 ). 1  (300 , CDC 3):  8,99
(1 , s), 7,72 (1 , d, J=8,1 ), 7,59 (1H, d, J=1,8 ), 7,42 (1H, dd, J=8,1, 1,8 ), 5,40 (1H, dd, J=10,4, 5,0 ),
4,42 (2H, q, J=7,4 ), 3,00-2,90 (2H, m), 2,66-2,52 (1 , m), 2,51-2,38 (1H, m), 1,46 (3H, t, J=7,4 ), 1,41 (3H, t,
J=7,3 ), 1,40-1,10 (2H, m), 0,98 (3H, t, J=7,2 ).  (NH3 ): m/e, .  C24H25 2N6O4:
531,1315,  531,1315; 531(100).



























(b) ,  " ", :  7056, :
Mac-  (ESI): m/e 363 ( +2), 361 ( +, 100%).  7086, : TLC Rf 0,25 (30:70

). 1  (300 , CDCl3):  8,91 (1H, s), 7,72 (1H, d, J=9,2 ), 6,90-6,84 (2H, m), 6,08 (1H,
ddq, J=15,4 , 6,6 , 1,4 ), 5,67 (1H, dqd, J=15,4 , 6,5 , 1,5 ), 5,24 (1H, br , J=7,0 ), 3,85 (3 , s),
2,96 (2 , dq, J=7,5, 1,1 ), 2,47 (3 , s), 1,81 (3 , d, J=7,0 ), 1,73 (3 , dt, J=6,2, 1,3 ), 1,41 (3 , t, J=7,5 ).
Mac-  ( 3-CI): m/e 339(3), 338(23), 337(100).

 7116, : TLC Rf 0,15 (30:70 ). 1  (300 , CDCl3):  8,96 (1 ,
s), 7,68 (1H, d, J=8,4 ), 7,09 (1H, d, J=2,6 ), 6,96 (1H, dd, J=8,4, 2,6 ), 6,09 (1H, ddq, J=15,4 , 6,6H, 1,8

), 5,67 (1H, dqd, J=15,4 , 6,5H, 1,4 ), 5,23 (1H, br , J=6,8 ), 3,87 (3 , s), 2,98 (2H, q, J=7,5 ), 1,82
(3 , d, J=7,0 ), 1,73 (3 , dt, J=6,6, 1,3 ), 1,40 (3 , t, J=7,5 ). Mac-  (NH3-CI): m/e 360(7),
359(33), 358(23), 357(100).

 7145, : =78-79° . TLC Rf 0,52 (30:70 ). 1  (300 ,
CDCl3):  9,01 (1 , s), 7,86-7,81 (2H, m), 7,68 (1H, d, J=8,0 ), 6,38 (2H, ddd, J=17,2 , 10,6H, 5,8 ), 5,90-5,83
(1H, m), 5,40 (2H, dd, J=10,6, 1,3 ), 5,29 (2H, dt, J=17,2, 0,9 ), 2,97 (2H, q, J=7,6 ), 1,41 (3 , t, J=7,6 ).
Mac-  (NH3-CI): m/e 396(8), 395(36), 394(25), 393(100). , .  C19H16ClF3N4: , 58,10;

, 4,12; , 14,26; : , 58,14; , 4,28; , 13,74.
 7146, : TLC Rf 0,43 (30:70 ). 1  (300 M , CDCl3)  8 99 (1H,

), 7,84-7,79 (2 . ), 7,67 (1 , dd, J-8,5, 1,1 ), 6,10 (1 , ddq, J-15,4 , 6,8 , 1,8 ), 5,70 (1H, dqd, J-15,4 ,
6,5 , 1,1 ), 5,24 (1H, , J=7,0 ), 2,99 (2 , q, J=7,5 ), 1,83 (3 , d, J=7,0 ), 1,74 (3 , dt, J=6,6, 1,3 ),
1,40 (3 , t, J-7,5 ).  (NH3-CI): m/e 398(7), 397(36), 396(25), 395(100).

 7231, : =78-88° . TLC Rf 0,55 (50:50 ). 1  (300 ,
CDCl3): :  8,90 (1H, s), 6,95 (2H, s), 4,68-3,05 (6H, m), 3,02-2,92 (2H, m), 2,70-2,55 (2H, m), 2,32
(3H, s), 2,20-2,00 (2H, m), 2,05 (3H, s), 1,96 (3H, s), 1,70-1,45 (4H, m), 1,39 (3H, t, J=7,7 ), 0,93 (3 , t, J=7,3 );

:  8,89 (1H, s), 6,95 (2H, s), 4,68-3,05 (6H, m), 3,02-2,92 (2H, m), 2,70-2,55 (2H, m), 2,32 (3 , s),
2,20-2,00 (2H, m), 2,06 (3 , s), 2,01 ( , s), 1,70-1,45 (4H, m), 1,38 (3 , t, J=7,7 ), 0,90 (3 , t, J=7,3 ). Mac-

 (NH3-CI): m/e, .  C25H35N4O2: 423,2760,  423,2748; 425(5), 424(29), 423(100).
, .  C25H34N4O2-H2O: , 68,15; , 8,24; , 12,72; : , 67,80; , 7,89; , 12,24.

 7234, : TLC Rf 0,46 (30:70 ). 1  (300 , CDCl3):  8,99 (1H,
s),7,87 (1H, d, J=8,0 ), 7,83 (1H, s), 7,68 (1H, d, J=8,0 ), 6,50 (1H, d, J=3,0 ), 5,99 (1H, d, J=3,0 ), 5,10
(1H, d, J=10,6 ), 2,99-2,79 (2H, m), 2,20 (3H, s), 2,10-2,00 (1H, m), 1,30 (3H, t, J=7,5 ), 1,00-0,90 (1H, m), 0,71-
0,59 (2H, m), 0,56-0,46 (1H, m).  (NH3-CI): m/e 463(35), 461(100):

 7241, :  (NH3-Cl): m/e 371 (M+H+, 100%).  7243,
:  TLC Rf 0,43 (30:70 ). 1  (300 , CDC13):  9,01 (1H, s), 7,85 (1H, d,

J=8,0 ), 7,83 (1H, s), 7,69 (1H, d, J=8,0 ), 5,24 (1H, dd, J=8,4, 2,5 ), 3,28 (1H, dq, J=15,5, 7,5 ), 3,14 (1H,
dq, J=15,5, 7,5 ), 2,56 (1H, d, J=2,5 ), 1,78-1,67 (1H, m), 1,48 (3H, t, J=7,5 ), 0,92-0,81 (2H, m), 0,66-0,49
(2H, m).  (NH3-CI): m/e, .  C20H17ClF3N4: 405,1094,  405,1098; 408(8),
407(34), 406(25), 405(100).

 7249, : TLC Rf 0,19 (30:70 ). 1  (300 , CDCl3):  8,93 (1 ,



s), 7,72 (1H, d, J=8,5 ), 7,37 (1H, d, J=2,5 ), 7,18 (1H, dd, J=8,5, 2,5 ), 5,23 (1H, dd, J=8,l, 2,6 ), 3,92 (3 ,
s), 3,31-3,04 (2H, m), 2,54 (1H, d, J=2,6 ), 1,76-1,64 (1H, m), 1,47 (3H, t, J=7,5 ), 0,90-0,80 (2H, m), 0,64-0,52
(2H, m).  (NH3-CI): m/e, .  C21H20F3N4O: 401,1603,  401,1602; 403(6),
402(24), 401(100).

 7250, : TLC Rf 0,17 (20:80 ). 1  (300 , l3):  9,01 (1 ,
s), 7,67 (1 , d, J=8,5 ), 7,58 (1H, d, J=1,8 ), 7,41 (1H, dd, J=8,5, 1,8 ), 5,53 (1H, dt, J=8,0, 2,6 ), 3,20 (1H,
dq, J=15,8, 7,5 ), 3,05 (1H, dq, J=15,8, 7,5 ), 2,55 (1H, d, J=2,6 ), 2,42-2,29 (1H, m), 2,28-2,15 (1H, m), 1,46
(3H, t, J=7,5 ), 1,04 (3 , t, J=7,5 ). Mac-  (NH3-CI): m/e, .  C18H17C12N, 359,0830,

 359,0835; 364(2), 363(12), 362(14), 361(67), 360(24), 359(100).
 7259, : TLC Rf 0,22 (20:80 ). 1  (300 , CDCl3):  9,01 (1 ,

s), 7,67 (1H, d, J-8,1 ), 7,58 (1H, d, J-1,8 ), 7,40 (1H, dd, J-8,1, 1,8 ), 5,63 (1H, dt, 1=7,9, 2,5 ), 3,20 (1H,
dq, J=15,7, 7,7 ), 3,05 (IH, dq, J-15,7, 7,7 ), 2,54 (1H, d, J=2,5 ), 2,37-2,24 (1H, m), 2,19-2,06 (1H, m), 1,60-
1,45 (1H, m), 1,46 (3H, t, J=7,7 ), 1,39-1,25 (1H, m), 0,99 (3H, t, J=7,3 ).  (NH3-CI): m/e,

.  C19H19Cl2N4: 373,0987,  373,0984; 378(3), 377(12), 376(15), 375(66), 374(26), 373(100).
 7261, : TLC Rf 0,52 (30:70 ). 1  (300 , CDCl3):  9,03 (1H,

s), 7,84 (2H, m), 7,68 (1H, dd, J=7,3, 0,7 ), 5,65 (1H, dt, J=8,l, 2,6 ), 3,24-3,02 (2H, m), 2,55 (1H, d, J=2,6 ),
2,33-2,25 (1H, m), 2,20-2,12 (IH, m), 1,46 (3H, t, J=7,5 ), 1,00 (3H, t, J=7,3 ).  (NH3-CI): m/e,

.  C20H19ClF3N4: 407,1250,  407,1243; 410(8), 409(36), 408(25), 407(100).
 7266, : TLC Rf 0,19 (20:80 ). 1  (300 , CDCl3):  9,01 (1H,

d, J=1,5 ), 7,38 (1H, d, J=l,8 ), 7,24 (1H, d, J=l,8 ), 5,70-5,58 (1H, m), 3,24-3,00 (2H, m), 2,55 (1H, d, J=2,5
), 2,40-2,25 (1H, m), 2,20-2,05 (1H, m), 2,10 (3H, d, J-1,8 ), 1,62-1,47 (1H, m), 1,43 (3H, t, J=7,5 ), 1,42-1,27

(1H, m), 1,00 (3H, t, J=7,3 ).  (NH3-Cl): m/e, .  C20H21Cl2N4: 387,1143, 
387,1144; 392(3), 391(12), 390(16), 389(66), 388(27), 387(100).

 7268, : TLC Rf 0,29 (20:80 ). 1  (300 , CDCl3):  9,01 (1H,
s), 7,67 (1H, d, J=8,5 ), 7,58 (1H, d, J=2,2 ), 7,41 (1H, dd, J=8,5, 2,2 ), 5,60 (1H, dt, J-7,9, 2,6 ), 3,19 (1H,
dq, J=15,3, 7,3 ), 3,05 (1H, dq, J=15,3, 7,3 ), 2,54 (1H, d, J=2,6 ), 2,38-2,23 (1H, m), 2,20-2,05 (1H, m), 1,58-
1,44 (1H, m), 1,46 (3H, t, J=7,3 ), 1,40-1,23 (5H, m), 0,87 (3H, t, J=7,0 ).  (NH3-CI): m/e,

.  C21H23Cl2N4: 401,1300,  401,1300; 406(3), 405(13), 404(17), 403(69), 402(28), 401(100).
 7270, : TLC R, 0,60 (30:70 ). 1  (300 , CDCl3):  9,03 (1H,

s), 7,84 (2 , m), 7,68 (1H, dd, J=9,01, 0,7 ), 5,62 (1H, dt, J=8,l, 2,6 ), 3,24-3,02 (2H, m), 2,55 (1H, d, J=2,6 ),
2,34-2,27 (1H, m), 2,19-2,13 (1H, m), 1,46 (3H, t, J=7,3 ), 1,40-1,25 (6H, m), 0,88 (3H, t, J=7,0 ). -

 (NH3-CI): m/e, .  C22H23ClF3N4: 435,1563,  435,1566; 438(9), 437(36), 436(27),
435(100).

 7279, : TLC Rf 0,31 (30:70 ). 1  (300 , CDCl3):  8,97 (1H,
s), 7,84 (2H, m), 7,68 (1H, d, J=7,7 ), 4,74-4,67 (1H, m), 3,45-3,36 (1H, m), 3,03 (2H, q, J=7,7 ), 3,00-2,93 (1H,
m), 1,93 (1H, t, J=2,7 ), 1,86 (3H, d, J=7,0 ), 1,43 (3H, t, J=7,5 ).  (NH3-CI): m/e 396(7),
395(34), 394(24), 393(100).

 7286, : TLC Rf 0,29 (20:80 ). 1  (300 , CDCl3):  8,97 (1H,
s), 7,68 (1H, d, J=8,4 ), 7,58 (1H, d, J=1,8 ), 7,41 (1H, dd, J=8/4, 1,8 ), 5,19 (1H, dq, J=8,4, 2,6 ), 3,26
(11H, dq, J=15,7, 7,3 ), 3,14 (1H, dq, J=15,7, 7,3 ), 1,88 (3H, d, J=2,6 ), 1,70-1,60 (1H, m), 1,47 (3H, t, J=7,3

), 0,89-0,78 (2H, m), 0,60-0,43 (2H, m).  (NH3-Cl): m/e, .  C20H19C12N4: 385,0986,
 385,0992; 390(3), 389(12), 388(15), 387(66), 386(26), 385(100).

 7288, :  (NH3-CI): m/e 419 ( +, 100%).
 7295, : TLC Rf 0,19 (20:80 ). 1  (300 , CDCl3):  8,99 (1H,

s), 7,67 (1H, d, J=8,4 ), 7,57 (1H, d, J=2,2 ), 7,40 (1H, dd, J-8,4, 2,2 ), 5,49 (1 , tq, J=7,7, 2,2 ), 3,19 (1H,
dq, J=15,3, 7,7 ), 3,05 (1H, dq, J=15,3, 7,7 ), 2,26 (1H, dq, J-21,3, 7,7 ), 2,13 (1H, dq, J=21,3, 7,7 ), 1,87
(3H, d, J=2,2 ), 1,45 (3H, t, J=7,7 ), 1,01 (3H, t, J=7,7 ).  (NH3-CI): m/e, . 
C19H19Cl2N4: 373,0987,  373,0987; 378(3), 377(13), 376(15), 375(68), 374(25), 373(100).

 7297, : TLC Rf 0,48 (30:70 ). 1  (300 , CDCl3):  9,01 (1 ,
s), 7,83 (2H, m), 7,67 (1H, dd, J=7,4, 0,8 ), 5,51 (1H, dt, J=8,l, 2,2 ), 3,25-3,03 (2H, m), 2,35-2,13 (2H, m), 1,88
(3H, d, J=2,2 ), 1,45 (3H, t, J=7,5 ), 1,01 (3H, t, J=7,3 ).  (NH3-CI): m/e, . 
C20H19ClF3N4: 407,1250,  407,1267; 410(8), 409(35), 408(25), 407(100).

 7306, :  (NH3-CI): m/e 429 ( +, 100%).
 7324, : TLC Rf 0,38 (30:70 ). 1  (300 , CDCl3):  8,99 (1H,

s), 7,84 (1H, d, J=8,4 ), 7,83 (1H, d, J=l,8 ), 7,68 (1H, dd, J=8,4, 1?8 ), 7,36 (1H, d, J=3 ), 6,51 (1H, d, J=5
), 6,39 (1H, dd, J=5,3 ), 5,78 (1H, dd, J=9, 7 ), 3,00-2,85 (2H, m), 2,75-2,52 (2H, m), 1,37 (3H, t, J=7,5 ),

0,98 (3H, t, J=7,5 ).  (NH3-CI): m/e 439(1), 438(8), 437(34), 436(26), 435(100).
 7349, : TLC Rf 0,20 (30:70 ). 1  (300 , CDCl3):  9,00 (1H,

s), 7,87 (1 , d, J=8,0 ), 7,83 (1H, s), 7,69 (1H, d, J=8,0 ), 5,01 (1H, d, J=10,6 ), 2,93 (1H, dq, J=15,9, 7,5 ),
2,75 (1H, dq, J=15,9, 7,5 ), 2,58 (3H, s), 2,04-1,94 (1H, m), 1,93 (3H, s), 1,33 (3H, t, J=7,5 ), 1,32-1,22 (1H, m),
1,00-0,87 (1H, m), 0,74-0,60 (3H, m).  (NH3-CI): m/e, .  C23H22ClF3N5O: 476,1465,

 476,1469; 478(35), 476(100).
 7351 : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):  8,99 (1H,

s), 7,88-7,82 (2 , ), 7,68 (1H, d, J=8,0 ), 6,35 (1H, ddd, J=17,2, 10,6H, 5,1 ), 3 ), 5,33 (1H, br d, J=10,6 ),
5,26 (1H, br d, J=17,2 ), 4,43-4,37 (1H, m), 3,02-2,90 (2H, m), 1,99-1,89 (1H, m), 1,41 (3H, t, J=7,5 ), 0,94-0,84
(1H, m), 0,62-0,52 (2H, m), 0,40-0,30 (1H, m).  (NH3-CI): m/e 411(1), 410(7), 409(34), 408(25),
407(100).

246  7352, : TLC Rf 0,13 (20:80 ). 1  (300 , CDCl3):  8,96
(1H, s), 7,69 (1 , d, J=8,4 ), 7,58 (1H, d, J=2,2 ), 7,41 (1H, dd, J=8,8, 2,2 ), 6,33 (1H, ddd, J=17,2, 10,6, 5,2

), 5,35-5,20 (2H, m), 4,42-4,35 (1H, m), 3,03-2,88 (2H, m), 2,00-1,89 (1H, m), 1,40 (3H, t, J=7,6 ), 0,92-0,82 (1H,



m), 0,62-0,52 (2H, ra), 0,40-0,30 (1H, m). Mac-  (NH3-Cl): m/e, .  C19H19Cl2N4: 373,1000,
 373,0995; 378(3), 377(12), 376(15), 375(66), 374(26), 373(100).

 7355, : Mac-  (NH3-CI): m/e 337 (M+H+, 100%).
 7356, : Mac-  (NH3-CI): m/e 365 ( +, 100%).
 7357, : TLC Rf 0,19 (30:70 ). 1  (300 , CDCl3):  8,91 (1H,

s), 7,70 (1H, d, J=8,4 ), 7,35 (1H, d, J=2,6 ), 7,19 (1H, dd, J=8,4, 2,6 ), 6,42 (1H, ddd, J=16,9, 10,3, 6,6 ),
5,27 (1H, d, J=10,2 ), 5,14 (1H, d, J=17,3 ), 5,08-4,99 (1H, m), 3,91 (3H, s), 2,99-2,90 (2H, m), 2,42-2,29 (1H,
m), 2,27-2,15 (1H, m), 1,39 (3H, t, J=7,5 ), 1,38-1,10 (2H, m), 0,95 (3H, t, J=7,1 ). Mac-  (NH3-CI):
m/e, .  C21H24F3N4O: 405,1915,  405,1923; 407(5), 406(24), 405(100). , . 
C21H23F3N4O: , 62,37; , 5,73; , 13,85; : , 62,42; , 5,73; , 13,48.

 7358, : Mac-  (NH3-CI): m/e 379 (M+H+, 100%).
 7360, : TLC Rf 0,13 (30:70 ). 1  (300 , CDCl3):  8,91 (1H,

s), 7,68 (1H, d, J=8,8 ), 7,35 (1H, d, J-2,6 ), 7,16 (1H, dd, J=8,8, 2,6 ), 6,15-6,06 (1H, m), 5,73-5,63 (1H, m),
5,28-5,18 (1H, m), 3,91 (3H, s), 2,96 (2H, q, J=7,4 ), 1,82 (3H, d, J=7,3 ), 1,74 (3H, dt, J=6,6, 1,3 ), 1,39 (3H,
t, J=7,4 ). Mac-  (NH3-CI): m/e, .  C20H22F3N4O: 391,1733,  391,1736; 393 (3),
392(23), 391(100).

 7361, : TLC Rf 0,43 (50:50 ). 1  (300 , CDCl3):  8,96 (1H,
s), 7,42 (1H, s), 6,84 (1H, s), 5,55 (1H, dt, J=5,5, 2,2 ), 3,94 (3 , s), 3,92 (3 , s), 3,49-2,98 (2 , m), 2,54 (1H, d,
J=2,6 ), 2,45 (3 , s), 2,35-2,16 (2 , m), 1,48 (3 , t, J=7,5 ), 1,03 (3 , t, J=7,5 ). Mac-  (NH3-CI):
m/e, .  C21H25N4O2: 365,1978,  365,1966; 367(6), 366(24), 365(100).

 7390, : TLC Rf 0,45 (30:70 ). 1  (300 , CDCl3):  8,99 (1H,
s), 7,88 (1H, d, J=8,0 ), 7,83 (1H, s), 7,69 (1H, d, J=8,0 ), 7,30-7,22 (1H, m), 7,07-7,01 (1H, m), 6,99-6,92 (1H,
m), 5,25 (1H, d, J=10,2 ), 2,97-2,78 (2H, m), 2,23 (1H, br), 1,32 (3H, t, J=7,3 ), 1,10-1,00 (1H, m), 0,81-0,71 (1H,
m), 0,64-0,54 (1H, m), 0,50-0,40 (1H, m). Mac-  (NH3-CI): m/e, .  C22H19ClF3N4S: 463,0971,

 463,0960; 467(3), 466(10), 465(99), 464(28), 463(100).
 7392, : TLC Rf 0,44 (30:70 ). 1  (300 , CDCl3):  8,99 (1H,

s), 7,88 (1H, d, J-8,0 ), 7,83 (1H, s), 7,68 (1H, d, J=8,0 ), 7,30 (1H, br d, J=4,8 ), 7,18 (1H, br d, J=4,8 ),
6,92 (1H, m), 5,12 (1H, d, J=9,9 ), 2,92-2,67 (2H, m), 2,13 (1H, br), 1,28 (3 , t, J=7,5 ), 1,08-0,99 (1H, m), 0,79-
0,69 (1H, m), 0,55-0,45 (2H, m).  (NH3-CI): m/e, .  C22H19ClF3N4S: 463,0971,

 463,0953; 467(3), 466(10), 465(39), 464(29), 463(100).
 7396, : TLC Rf 0,27 (20:80 ). 1  (300 , CDCl3):  8,96 (1 ,

s), 7,67 (1H, d, J=8,l ), 7,58 (1H, d, J=1,8 ), 7,41 (1H, dd, J=8,l, 1,8 ), 6,86 (1H, s), 5,83 (1H, dd, J=9,9, 6,2
), 4,43 (2H, q, J=7,3 ), 2,98 (2H, q, J=7,7 ), 2,91-2,78 (1H, m), 2,63-2,49 (1H, m), 1,42 (3H, t, J=7,7 ), 1,40

(3 , t, J=7,3 ), 1,39-1,19 (2H, m), 1,00 (3H, t, J=7,3 ).  (NH3-CI): m/e, . 
C23H24Cl2N5O3: 488,1256,  488,1252; 493(3), 492(13), 491(18), 490(68), 489(28), 488(100).

 7398, : TLC Rf 0,11 (20:80 ). 1  (300 , CDCI3):  8,99 (1H,
s), 7,72 (1 , d, J=8,1 ), 7,59 (1H, d, J=1,8 ), 7,42 (1H, dd, J=8,1, 1,8 ), 5,40 (1H, dd, J=10,4, 5,0 ), 4,42
(2H, q, J=7,4 ), 3,00-2,90 (2H, m), 2,66-2,52 (1H, m), 2,51-2,38 (1H, m), 1,46 (3H, t, J=7,4 ), 1,41 (3 , t, J=7,3

), 1,40-1,10 (2H, m), 0,98 (3H, t, J=7,2 ).  (NH3-CI): m/e, .  C24H25Cl2N6O4:
531,1315,  531,1315; 531(100).

 7399, : TLC Rf 0,13 (20:80 ). 1  (300 , CDCl3):  8,98 (1H,
s), 7,38 (1H, d, J=1,8 ), 7,23 (1H, d, J=1,8 ), 6,15-6,06 (1H, m), 5,76-5,63 (1H, m), 5,26-5,20 (1H, m), 2,96 (2H,
q, J=7,4 ), 2,10 (3 , s), 1,83 (3 , d, J=7,0 ), 1,74 (3 , d, J=6,6 ), 1,37 (3 , t, J=7,4 ). 
(NH3-CI): m/e, .  C19H21Cl2N4: 375,1117,  375,1123; 380(2), 379(12), 378(15), 377(66), 376(26),
375(100).

 7401, : TLC Rf 0,20 ( ). 1  (300 , CDCl3):  8,99 (1H, s), 7,71 (1H,
d, J=8,4 ), 7,58 (1H, d, J=1,8 ), 7,41 (1H, dd, J=8,4, 1,8 ), 7,11 (1H, d, J=1,1 ), 6,87 (1H, d, J=1,1 ), 5,41
(1H, d, J=10,3 ), 3,34 (3 , s), 3,08 (1H, dq, J=15,8, 7,7 ), 2,89 (1H, dq, J=15,8, 7,7 ), 2,39-2,25 (1H, m), 1,14
(3H, t, J=7,7 ), 1,07-0,97 (1H, m), 0,70-0,58 (2H, m), 0,52-0,42 (1H, m).  (NH3-CI): m/e, .

 C21H21Cl2N4: 427,1205,  427,1196; 429(66), 427(100).
 7402, :  (NH3-CI): m/e 424 ( +, 100%).
 7404, :  (NH3-CI): m/e 419 ( +, 100%).
 7405, :  (NH3-CI): m/e 487 ( +, 100%).
 7406, :  (NH3-CI): m/e 501 ( +, 100%).
 7407, :  (NH3-CI): m/e 517 ( +, 100%).
 7408, :  (NH3-CI): m/e 457 ( +, 100%).
 7409, :  (NH3-CI): m/e 429 ( +, 100%).
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