
 6,9-  2-[ -(4-
.

, , , , 
. , ,  G0 , ,

. 
 ( ) (G1), .  G1 - , 
 R- ,  S , . 

 S  (G2), ,
.

,  " ,
" (MPF), . , 

, 
 (cdc). ,  cdc 

 (cdks). 
,  ,  ,  cdk1,   cdc2.   MPF

 p34cdc2,  MPF . 
, 

.   cdks  1-8.  
 cdks, 1 2, .

, 
 (cdks).  cdks 

 100 ,  " ", 
. Cdks  (35-4 ) 

, . Cdks 
 300 , . 

, , ,  cdks .
 cdks 

.  cdks 
.  cdks  cdk-

,  cdk.  cdk
, -

 ( ),  cdk, ,  cdk7, 
 32 .

 cdk, , 
 cdk .

 G1  D  cdks,  cdk2, cdk4, cdk5  cdk6, 
,  cdk4  cdk6. ,  D- , 

.  E-cdk2 
-cdk D- .  G1  S .

 E-cdk2 .
 G1,  D , ,  20

. ,  PEST-
, , , .

 G2, , 
. , , 2 

 cdk [  A-cdk 2  A/B-cdkl (cdk 2)]. , 1 
. 

, 1 .
 (Rb), 105 , -cdk  cdks-

2,4  6  G1
.  G0/G1, Rb

.
 G1, Rb  D- , 

 Rb  S , . 
 G2.   Rb  ,  
.  Rb ;

 Rb 
,  E2F, 

G1.  cdks  Rb, , 
,  S , , , myc, myb,

- .
-CDK , 

. 107 130, , . 1
 G2 . 

, , , dc2-
. 

1 , 
. 2 , , 

, .



dc2- , , , , , 
, . 1 

dc2- ; 1 , 
. dc2- , 

. , 
, . 

, 2- , 
, . , 

dc2- .
, dc2-

, 83 , , .
dc2- , 

.
dc2- , 

,  ( ).  (MLC)
 II  N- . 

. .
dc2- . , dc2-

 rablAp  rab4 .  rab4  cdc2- , 
.

, . dc2-
,  III,  TFIIIB. , ,

,  II  III ,  ( ), ,
dc2- .

, dk ,
. 

,  cdks , 
. Cdk7 lH (TFIIH),

 (CTD)  II. ,
 cdk8, ,  CTD PHK  II, , , -

. ,  cdks 
. CDK-  (CDIs) , 

-CDK  CDKs. 
.  INK4  p15 , p16INK4, 18 19, 

 cdk4  cdk6. 16INK4 15INK4 , 
, ,  9 12 .

16  cdk4, 16  D-cdk4 
 D-cdk6. 16INK4 (MTSI) , 

, , 
. , , 

16INK4 . Rb  p16INK4.  Rb, , 
, 16INK4. 16INK4, 15INK4 18 

D  cdk4  cdk6.
 CDIs  K , 21ci WAF-1, 27 1 57 2, 27KIP

. , 27 , 
4/6.  N- , 

-cdk. -
cdk,  G1  S , .

21 (  WAF1,  Sdil) 53 
(PCNA) , 2, 

 A, D1 .  p21WAF-1 , , , ,
 S . P21WAF-1 , 

,  ,  ,  ,  ,  
,  S . 21  E-cdk2,  A-cdk2,  D1-,

D2-  D3-cdk4.

, , , .
,  D1  bcl-1/PRAD1 , , 

.  D1/CCND1 ,  Ilql3,
, 

. ,  D1 
 Ilql3 . 16 , 

, .  cdk4,  Arg24Cys
, .  11 

11 ,  2  17  0  5  (Zuo, L., et al. Nature
Genetics 12 1996:97-99). 17INK4  cdk4, 

 D . 
D/cdk4 16INK4 . 

, 
 9 21, 16INK4a. 16INK4



, , , 
 p16INK4  3 ,  cdk4  cdk6.  cdk4, 

,  32  ( , J., et al., Canser Res.
54:5804-5807, 1994). 16 . 

,  24  32 
, ,  cdk4 

. Cdk4  12 
,  , ,  SAS  MDM2. 

 cdk4. 1 
, 

.
. 

, 
. , 

, , , 
, . 

, , . 
. 

. 
,  60  80 

, , ). , 
 10  ( , ). , , 
, .

,  
, . 

, , 
, , , 

, , 
.

, 
, , .

. ,
, 

. , 
. , 

,  .  
.  " " 

";  " ".
, 

. 
:  ( , ), 

),  ( ) .
, , 

. 
. , , 

, 
, 

. .
. 

. Epstein-Barr , 
,  (HTLV-1), 

. , , 
, ,  ( ,

)  ( , ) .
, 

. ; 
, 

.  (ALL, 
)  (-AML, , , ,

) . 
 (FAB) .

 (CLL),  (CML). CLL 
, . CML 

, , , 
.

 (MDS) , 

. , , , 
. MDS , , ,

, Ph- , 



. FAB 
.

, 
.  ( ) , 

. 
, 

.
, 

, . , 
, , .

; , 
. , , 

,  ( ) , 
. , , 

, .
, 

, . , 
, , 

.  Epstein-Barr.
, , 

.
 (PCDs) , , 

, 
 (Ig) ,  IG 

. 
,  ( , ). 

,  lg: lgG, lgM, lgA, lgD, lgE.
, , 

, 
 Ig (IgG, IgA, IgD  IgE) , 
. 

, 
.

, , 
, ,  IgM. 

 PCDs . 
, , , 

.
, 

, , ,  Ig . 
 Igs. , .

, . 
,  ( ).

 ( )
. , , 

, , 
.  ( ) 

, .
, , 

. 
, 

. , , ,
, , , , .

, 
.

; 
. ; ,

 ( ) ( , ) 
, .

, 
, , , 

, . , -
, , ,

, . , 
, 

 (MEN). , 
.

, 
. ,

, , . , 



, . 
, 

. 
. , , 

, . , ,
, 

. , 
, .

. 
,  .  

, , , , 
, , , , , , 

.
.  ( )

, 
.

, , 
,  .   75  000  

 1989;  70% ,  95%  - .
, , , 

. . 
 - . 

, . 
 - , 

, , , ,
. 

. , 
, . 

, 
. 

, .
 (

),  ( )
 ( ). 

, .
 (MEN) ,

.
.  (MEN-I) ,

.  II (MEN-II) 
, .  III (MEN-III)

, 
.

, 
, , , ,

. , 
, , , .

. 
 ( ), 

 10  20 ,  ( ), 
 10  30 ,  ( ), 

,  10  20 , , 
, . 

 ( ), , ,
, , ,  (

), , .
. ,

, , , .
 ( ) .

:  (1), (2) , (3)
, (4) , (5)  (6) 

. , , , .
, . 

,  8  5 . 
. .

, , , , 
, . , ,

, , . 
, . 

, , , , .
, ; 



,  30%  4% . 
 50, .

, , . 
, , 

. , , 
. 

. 
, , , 

. 
. 

30. 
.

 - , . 
 10% ,  3,6%. 

, , , .
- . 
 (ER+) . , -

, 
, 

. , , 
. , , ,

, . 
, , , ,

.
 (LCIS) 

.  (DCIS) 
, . DCIS 

.  LCIS   DCIS   90%  .  ,  ,  
, .

, 
, , .

, ,
 0,  IVB. 

.
 18% .  80% 

. 
.

 3-4% . 
,  90% .  4% 

, , , 
, .

 1% 
 45  65 .  95% .

.

- . ,  80%
.

. , 
, .

, 
. 

. .
,  -

; , ,
, , , , .

.
,  -

. ;
 85% .

 90%  ( ) . ,
. 

; 
; .

.
, 

. , 
. ,  -

 meibomian . 
 - .



, , ,
, .  40-50% .

, 
, . 

, . , ,
,  (KS) -

 (mycosis fungeodes).  KS 
. KS .

 5%  2% . 
, . ,

.
. ,

. , 
, , , 

. 
.

.
, , , 

, 
. ,

.
, , .

, , ,
:

 ( ) 
.  S- . 

.
 de novo  S- . 

 6- .

 S- . ,  5- .
 S- .

, , , .
, 

.
, , 

; , ; , , 
.

.
, , - , 

.
, , , 

.  ( ) ,  (  (
.)

, , , 
. , .

, , , , 
, , ,

. , , 
. , 

, .
. 

. , 
. , 

, , 
. , ,

. ,  (cdks) 
, ,  G1/S  G2  S 

.
, 6-( )-2-[(2- ]-9- , .

, ,  cdks,
34cd 2 , , 
, -  cGMP- . , 

 CDK- , , , 
50  7 . Vesely, J., et al., Eur. J.Biochem., 1994, 224, 771-786. 

 2,4 ,  cdk2, , 
 " ", , 

 cdk2- .
, 2-(1- -2- )-6- -9- , 



, , ,  10 
 cdk2  cd 2,  (Meijer, L, et al., Eur.J.Biochem., 243:527-536, 1997 

PCT,FR96,01905). Meijer et al. , . ,
2- , dk2- , dk2-  cdk5-p35 50 0,65, 0,.7,

0,7  0,2 , . , 50 ,  100  cdk4-
 D1 dk6-  D2.

Havlicek, L., et al., J. Med.Chem. (1997) 40:408-412 , ,
 2,6 ,  9 , 34 2 . 50

,  ( )- , 50 0,2 . (S) 50 0,8
;  (R/S) 50 0,65 . ,  N-

- - .
 (NCI) , 

.  1985 p NCI 
,   in  vitro  

. , 
 ( , , , , , )

 NCI. (Grever, M.R., et al,, Seminars in Oncology, 19:1992:622-638).
, . 

 ( ) . , 
:

MCF7: , ;
MDA-NB-231: , ;

-29: , ,  II;
-15: ;

549: ;
DMS-114: ;
PC-3: , ; 
DU 145: , .
Skeahan, P., et al., J.Natl. Cancer Inst. 82: 1107-1112, 1990 

.
Meijer, et al., . , ,  NCI- -

 in vitro, , 60 , 
, , , 
, , , , , 

) 50 16 . .
 cdk, , 

 (Park et al., J.Biol.Chem. 271
(14):8161-8169, 1996). , , 

, .  ( ) 
, .

PC12 . 
, 12 , 

. 
 (NGF),  PC12 . 

,  NGF, , 12
, .

 NGF ,
, 

 PC12.  cdks , 
 PC12 . , 

 NGF, . , 
,  cdks .

 cdks .
,  ara-C-  HL60  cdc2 

. ,  RKO 
 D1.

. Morris and
Gelier, J.Cell Biol. 13,4:757-770 (1996). 

 PC12  6 , 
5 ,  NGF. Park et al., J.Neurosci. 17 (4):1256-1270(1997). , 

, , ,
 30%  6 .  PC12

 1  200 , 
, 12.

, , -
. , 

. Park et al., J.Neurosci. 17 (4): 1256-1270(1997).  IC50
 0,1  100 , . 

.



. , , 
, , 

. , , 
, ,

. Wilkelman and Hinges, AnnNeurol. 14:520-527(1983)  Vogel and
Horouipian, Cancer 71:1303-13-8(1993). , 

. Wallach, et al., J.Fla.Med.Assoc. 79:821-822(1992)  Mansfield and Castillo,
AJNR Am.J.Neuroradiol.15:1178-1180(1994). , , 

, ,
, , 

.

. 
, , , 

. . 
. 

 cdks.
 ( ):

 R ,  R2, R2NH-  R3R4N-R5-,  R2 , 9-
12 ,

 R6 ,  ,  3 8 , 1 4  ( 2)m-
,  m  0-8;  1-8; n  0-8; ,

, , ; , , 1 4 ,

 R6' ,  ,  3 8 , 1 4  ( 2)m-
,  m'  0-8; n'  0-8; '  1-8; Q 

1 4 ' , , , ; 
9 12  1-3 , 

,  D, E,

 D , , 1 4 ;
,   Hal,  OH  C1-C8 ; b  0-2; Z"

, , , ;  R6" 
,  ,  3 8 , 1 4  ( 2)m" ,  m"  0-8; n"

 0-8;
"  1-8 ' , , 1 4 ,



 R6"1 , , 3 8 , 1 4  ( 2)m"'-
,  m'"  0-8; n"'  0-8; "'  1-8; Q' 
1 4  Z1" , , , ;

'  Z"  D', ' 

 R6" " , , 3 8 , 1 4  ( 2)m"
"- ,  m" "  0-8; " "  0-8; Q " , 1 4 ;

 D' , , 1 4 ; 
' ,  Hal, OH  C1-C8 ;

R3  R4 ,  ,  1 4  ( 2) ,  0-8,
,  R3  R4 ;

R5  C1-C8
R1 , , , 

, ,  R2 

 n  1 ; R1 ; R6 , 1 4

2)m ; , ,  1-3 , 
, 

 D, b, R6", x", n", ' " .
, . ,

 cdk-2.
. 

, 
.

, 
. , 

. , 
, .

. 
, , 
. , , 
. .

, 
.

,  ( ) 
 ( ) . 

,  ( ) 
, .

 ( ):

 R ,  R2, R2NH-  R3R4N-R5-,  R2 , 9-
12 ,



 R6 ,  ,  3 8 , 1 4  ( 2)m-
,  0-8;  1-8;  0-8; , 

, , ; , , 1 4 ,

 R6' ,  ,  3 8 , 1 4  ( 2)m'-
,  m'  0-8; n'  0-8; '  1-8; Q 

1 4 ' , , , ; 
9 12  1-3 , 

,  D, ,

 D , , 1 4 ;
,   Hal,  OH  C1-C8 ; b  0-2; Z"

, , , ;  R6" 
,  ,  3 8 , 1 4  ( 2)m" ,  m"  0-8; n"

 0-8; "  1-8 ' , , 1 4 ,

 R6"" , , 3 8 , 1 4  ( 2)m''-
,  m'"  0-8; n'"  0-8; '"  1-8; Q' 
1 4  Z'" , , , ;

'  Z"  D', ' 

 R6" " , , 3 8 , 1 4  ( 2)m''

" ,  m" "  0-8; " "  0-8; Q" , 1 4- ;
 D' , , 1 4 ; 

' ,  Hal,  C1-C8 ;
R3  R4 , , 1 4  ( 2) ,  0-8, 

,  R3  R4 ;
R5  C1-C8
R1 , , ,

, , ,  R2 

 n  1 ; R1 ; R6 , 1 4

2)m ; , ,  1-3 , 
, 



 D, b, R6", ", ", ' " .
 " " , 

, , , , :
, , , , , , , ,

, , , , 1,3- , , , , ,
, , , , , , , .

 " 1 4 " , 
, , :

, , , , 1- , 2- , , , , , 1-
, 2- , 3- .

 "C1-C4 " , 
, ,

: , , , , 1- , 2- , , , , -
, 1- , 2- , 3- , , , , , .

 " 9 12 " , 
, , :

, , , .
 " 1 8 " , 

, ,
: , , , , 1- , 2- , , ,

, , 1- . 2- , 3- , , , ,
, .

 " " , 
, , , : ,

, , , , .

, , ,  (b=1)  (b=2).
 "Hal" , , .

 " "  " " 
,  ( ).

 " "  " " 
 ( ), , , .

 " " 
 ( ). 

, , , , , 
, . ,

, -, - . ,
, , , , , ,

, , , , , ,
, , , , ,
, , , 2- ,

,  2- .
 ( ) , 

. , 
, , , , 

.



, , 
 2,6-  (1)  (2),  9-

-2,6-  3.
, 2,6-  (1)  (2) 

, 
.  5 

5 . 9- -2,6-  3, 
, , ,  9- -2,6-

 3, 
, , 

, .  9- -2,6-  3 
.

 b, 6-  9- -2,6-  3 
 4,  9- -6- -2-  5.

, 9- -2,6-  3 
4 , . 

 30  3 .  9- -6- -2-
 5_ , , ,

 9- -6- -2-  5 , 
.
 2-  9- -6- -2-  5  1,4-

 (6), .
,  9- -6- -2-  5. 

 1,4-  (6). , 
 80°  150°  30  3 . 

, , 
.

, , , 
. ,  4-  3-

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

 (  4 ), , , 
, .



, ,  4- -1-
-1-  7  8, 

4- -1-  3- -1-  9.
, 4- -1-  3- -1-  7 

 3 ,
 3- , , , 

, . 
 30  12 .  4- -1-

-1-  9 
.

 b  4- -1-
-1-  9 ,  4- -1-

-1-  4.
,  4- -1-  3- -1-

 9 
, . 

 50°  95°  30  5 .  4- -1-
-1-  4 

.
,  4 ,  4- -1- -

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



, ,  4-  3-
 10  8,  1- -

4-  1-  -3-  11.
, 4-  3-  10 

 8 ,  3- , 
, , ,

.  30
 12 .  1- -4-  1-  -3-  11

.
 b  1- -4-  1- -3-

 (12),  1-  –4-
 1-  –3-  13.

, 1-  -4-  1-  -3-  11 
 (12) , , 

, . 
 30  5 .  1-  -4-  1-

 -3-  13 
.

-4- ,  1-
-3-  .13 ,  4- -1-

 3- -1-  (  4').
, 1-  -4-  1-  -3-  13 

, , ,
, . 

 30  5 .  4- -1-  3- -1-
 (  4') .

, . , 
, .

: " " ; " " 
; " " ; " ." ; "° " ; "

Hg" ; " " ; " " ; " " 
 " " .  Rf  AQ 4x50

 (YMC)  100%  100% D 
100% D,  5:95  0,1%  D  95:5 
0,085% . ,  Firmigan MAT SSQ-7:10 -

.
 1

2-[ -(4- ]-6-[(4- ]-9- 
, : 2, -9-

 (260 , 3,02 ), 2,6-  (680 , 3,60 ) 
(950 , 3,60 )  (20 )  0° .  (570 ,
3,60 )  15 .  60 

. 
, .

.  b: 2- -6-[(4- 1-9- 



 2,6- -9-  (3,00 ), 4-  (3,00 ) 
(835 , 6,00 )  (20 ). 

 15 , , .
, : 2-[ -(4- 1-6-[(4- ]-9-

 2- -6-[(4- ]-9-  (0,287 )  1,4-
(2,00 , ) ,  140°  18 .

, 2 2 (40 ) 2  (2x20 ).  (MgSO4),
 (10:1: 2 l2 H,N 2 ),

. .
CIMS (NH3) 474 ( +); Rf .)=0,58

 2
2-[ -(4- 1-6-(2- )-9-

,  b: 2- -6-(2- )-9- 
2- -6-(2- )-9-  2,6- -9- , 2-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-(2- )-9-

2-[ -(4- ]-6-(2- )-9-
 2- -6-(2- )-9- , ,  1,

, .
CIMS (NH3) 475 ( H+); Rf .)=3,49

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

,  b: 2- -6-(3,4,5- )-9-
2- -6-(3,4,5- )-9-  2,6- -9-

, 3,4,5- , ,  1,
,  b.

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

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

 1, , 
CIMS (NH3) 496 ( +); Rf ( .)=3,42

 4
2-[ -(4- ]-6-[(2,6- ]-9-

.  b: 2- -6[(2,6- )[ ]-9-
2- -6-[(2,6- ]-9-  2,6- -9-

, 2,6- , ,  1,
,  b.

, : 2-( -(4- ') ]-6-[(2,6- ]-9-

2-[ -(4- ]-6-[(2,6- ]-9-
 2- -6-[(2,6- ]-9- , , 

1, ,  .
CIMS (NH3) 466 ( +); Rf ( .)=2,29

 5
2-[ -(4- ]-6-[(4- ]-9-

,  b: 2- -6-[(4- ]-9-
2- -6-[(4- ]-9-  2,6- -9-

, 4- , ,  1,
,  b.

,  c: 2-[ -(4- ]-6-[(4- ]-9-

2-[ -(4- ]-6-[(4- ]-9-
 2- -6-[(4- ]-9- , , 

 1, , .
CIMS (NH3) 476 ( +); Rf ( .)=4,00

 6
2-[ -(4- 1-6-[2-( ]-9-

,  b: 2- -6-[2-( ]-9-
2- -6-[2-( ]-9-  2,6- -9- ,

2- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[2-( ]-9-

2-[ -(4- ]-6-[2-( ) ]-9-
 2- -6-[2-( ]-9- , ,  1,

, .
CIMS (NH3) 415 ( +); Rf ( .)=3,15



 7
2-[ -(4- ]-6-[(1- ]-9- 

,  b: 2- -6-[(1- ]-9-
2- -6-[(1- ]-9-  2,6- -9- , -

) , ,  1, ,  b.
, : 2-[ -(4- ]-6-[(1- ]-9-

2-[ -(4- ]-6-[(1- ]-9-
 2- -6-[(1- ]-9- , ,  1,

, .
CIMS (NH3) 456 ( ); Rf ( .)=3,43

 8
2-[ -(4- ]-6-[(4- ]-9-

,  b: 2- -6-[(4- ]-9-
2- -6-[(4- ]-9-  2,6- -9- , 4-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[(4- ]-9-

2-[ -(4- ]-6-[(4- ) ]-9-
 2- -6-[(4- ]-9- , ,  1,

, .
CIMS (NH3) 436 ( +)); Rf ( .)=2,28

 9
2-[ -(4- ]-6-[(3-(5- ))-2- ]-9-

,  b: 2- -6-[(3-(5- ))-2- ]-9-
2- -6-[(3-(5- ))-2- ]-9-  2,6- -9-

, 5- , ,  1, ,
 b.

, : 2-[ -(4- ]-6-[(3-(5- ))-2- ]-9-

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

 1, , .
CMS (NH3) 489 ( +)); Rf ( .)=3,44

 10
2-[ -(4- ]-6-[(4- ]-9-

,  b: 2- -6-[4-( ]-9-
2- -6-[4-( ]-9-  2,6- -9-

, 4-( , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[(4- ]-9-

2-[ -(4- ]-6-[(4- ]-9-
 2- -6-[4-( ]-9- , 

,  1, , .
CIMS (NH3) 442 ( *); Rf ( .)=3,34

 11
2-[ -(4- ]-6-[2- ]-9-

,  b: 2- -6-[2- ]-9-
2- -6-[2- ]-9-  2,6- -9- , 2-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[2- ]-9-

2-[ -(4- ]-6-[2- ]-9-
 2- -6- [2- ]-9- , ,  1,

, .
CIMS (NH3) 425 ( +); Rf ( .)=3,41

 12
2-[ -(4- 1-6-[2- ]-9-

,  b: 2- -6-[(2- ]-9-
2- -6-[(2- ]-9-  2,6- -9- , 2-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[(2- ]-9-

2-[ -(4- ]-6-[(2- ]-9-
 2- -6-[(2- ]-9- , ,  1,

, .
CIMS (NH3) 436 ( +); Rf ( .)=2,30



 13
2-[ -(4- ]-6-[(2,3- ]-9-

,  b: 2- -6-[(2,3- )- ]-9-
2- -6-[(2,3- ]-9-  2,6- -9-

5 2,3- , ,  1,
,  b.

., : 2-[ -(4- ]-6-[(2,3- ]-9-

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

 1, , .
CIMS (NH3) 466 ( H+); Rf(xB.)=2,29

 14
2-[ -(4- ]-6-[2-(4- ]-9-

,  b: 2- -6-[2-(4- -9-
2- -6-[2-(4- ]-9-  2,6- -9-

, 2-(4- , ,  1,
,  b.

, : 2-[ -(4- ]-6-[2-(4- ]-9-

2-[ -(4- ]-6-[2-(4- ]-9-
 2- -6-[2-(4- ]-9- , , 

 1, , .
CIMS (NH3) 450 ( H+); Rf ( .)=3,53

 15
2-[ -(4- ]-6-[3-(2- ]-9-

,  b: 2- -6-[3-(2- ]-9-
2- -6-[3-(2- ]-9-  2,6- -9-

, 3-(2- , , 
1, ,  b.

,  c: 2-[ -(4- ]-6-[3-(2- ]-9-

2-[ -(4- ]-6-[3-(2- ]-9-
 2- -6-[3-(2- ]-9- , , 

 1, , .
CIMS (NH3) 432 ( +); Rf ( .)=3,53

 16
2-[ -(4- ]-6-(2- )-9-

,  b: 2- -6-(2- )-9-
2- -6-(2- )-9-  2,6- -9- , 2-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-(2- )-9-

2-[ -(4- ]-6-(2- )-9-
 2- -6-(2- )-9- , ,  1,

, .
 17

2-[ -(4- ]-6-(2,4- ]-9-
.  b: 2- -6-[(2,4- ) ]-9-

2- -6-[(2,4- ]-9-  2,6- -9-
, 2,4- , ,  1,

,  b.
, : 2-[ -(4- ]-6-[(2,4- 1-9-

2-[ -(4- ]-6-[(2,4- ]-9-
 2- -6-[(2,4- ]-9- , , 

1, , .
CIMS (NH3) 466 ( +); Rf ( .)=2,29

 18
2-[ -(4- 1-6-[(3- ]-9-

.  b: 2- -6-[(3- ]-9-
2- -6-[(3- ]-9-  2,6- -9- ,

3- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[(3- ]-9-

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

1, , .
CIMS (NH3) 429 ( +); Rf ( .)=3,13



 19
2-[ -(4- ]-6-[(3,4- ]-9-(2-

, : 2,6- -9-(2-
2,6- -9-(2-  2,6- , , 

 1, , , .
,  b: 2- -6-[(3,4- ]-9-(2-

2- -6-[(3,4- ]-9-(2-  2,6- -9-(2- , 3,4-
, ,  1, ,  b.

, : 2-[ -(4- ]-6-[(3,4- ) -9-(2- ) 

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

, .
CIMS (NH3) 440 ( +); Rf(x .)=3,33

 20
2-[ -(4- ]-6-[(2,6- ]-9-

. ,  b: 2- -6-[(2,6- ]-9-
2- -6-[(2,6- ]-9-  2,6- -9- ,

2,6- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[(2,6- ]-9-

2-[ -(4- ]-6-[2,6- ]-9-
 2- -6-[2,6- ]-9- , ,  1,

, .
CIMS (NH3) 475 ( +); Rf ( .)=3,43

 21
2-[ - (4- ) ]-6-[(3- )-9-

,  b: 2- -6-(3- )-9-
2- -6-(3- )-9-  2,6- -9- , 3-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[3- )-9-

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

CIMS (NH3) 448 ( +); Rf ( .)=3,44
 22

2-[ -(4- ]-6-[(3- )-9-
.  b: 2- -6-[(3- )-9-

2- -6-[(3- )-9-  2,6- -9- , 3-
, ,  1, ,  b.

, : 2-[ -(4- ]-6-[(3- )-9-

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

, .
CIMS (NH3) 388 ( +); Rf ( .)=3,29

 23
2-[ -(4- ]-6-[((4- ]-9-

.  b: 2- -6-[(4- ]-9-
2- -6-[(4- ]-9-  2,6- -9- , 4-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[(4- 1-9-

2-[ -(4- ]-6-[(4-
 2- -6-[(4- ]-9- , ,  1, , 
.

CIMS (NH3) 462 ( +); Rf ( .)=4,15
 24

(+/-)-2-[ -(4- ]-6-[( -4- 1-9-

,  b: 2- -6-[ -4- ]-9-
2- -6-[( -4- )[ ]-9-  2,6- -9-

, -4- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[( -4- ]-9-

2-[ -(4- ]-6-[( -4- ]-9-
 2- -6-[( -4- ]-9- , ,

 1, , .
CMS (NH3) 480 ( +); Rf ( .)=2,35



 25
2-[ -(4- ]-6-[(2- ]-9-

,  b: 2- -6-[(2- ]-9-
2- -6-[(2- ]-9-  2,6- -9- , 2-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[(2- ]-9-

2-[ -(4- ]-6-[(2- ]-9-
 2- -6-[(2- ]-9- , ,  1,

, .
CMS (NH3) 474 ( +); Rf ( .)=2, 31

 26
2-[ -(4- ]-6-[(2- )-9-

,  b: 2- -6-(2- )-9-
2- -6-(2- )-9-  2,6- -9- ,

2-(2- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[(2- )-9-

2-[ -(4- ]-6-(2- )-9-
 2- -6-(2- )-9- , , 

1, , .
CMS (NH3) 404 ( +); Rf ( .)=3,16

 27
2-[ -(4- 1-6-[(2-(3- ]-9-

,  b: 2- -6-[2-(3- ]-9-
2- -6-[2-(3- ]-9-  2,6- -9-

 2-(3- , ,  1, 
, .

, c: 2-[ -(4- ]-6-[(2-(3- ]-9-

2-[ -(4- ]-6-[2-(3- ]-9-
 2- -6-[2-(3- ]-9- , , 

 1, , .
CIMS (NH3) 450 ( +); Rf ( .)=3,54

 28
2-[ -(4- ]-6-[(3,5- ]-9-

,  b: 2- -6-[(3,5- ), ]-9-
2- -6-[(3,5- ]-9-  2,6- -9- ,

3,5- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[(3,5- ]-9-

2-[ -(4- ]-6-[(3,5- ]-9-
 2- -6-[(3,5- ]-9- , , 

1, , .
CIMS (NH3) 466 ( +); Rf ( .)=2,27

 29
2-[ -(4- ]-6-[(4- )-9-

, . b: 2- -6-(4- )-9-
2- -6-(4- )-9-  2,6- -9- , 4-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[(4- )-9-

2-[ -(4- ]-6-(4- )-9-
 2- -6-(4- )-9- , ,  1,

, .
80 CIMS (NH3) 388 ( H+); Rf ( .)=3,29

 30
2-[ -(4- ]-6-[(2,3- ]-9-(2-

,  b: 2- -6-[(2.3- ) ]-9-(2-
2- -6-[(2,3- ]-9-(2-  2,6- -9-(2-  (

.  19), 2,3- , , 
 1, ,  b.

, : 2-[ -(4- ) ]-6-[(2,3- ]-9-(2- ) 

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

, .
CMS (NH3) 440 ( +); Rf ( .)=5,39

 31



2-[ -(4- ]-6-[2- ]-9-
,  b: 2- -6-[2-( ]-9-

2- -6-[2-( ]-9-  2,6- -9- , N-
, ,  1, ,  b.

, : 2-[ -(4- ]-6-[2- ]-9-

2-[ -(4- ]-6-[2-( ]-9-
 2- -6-[2-( ]-9- , ,  1,

, .
CIMS (NH3) 435 ( +); Rf ( .)=3,34

 32
2-[ -(4- ]-6-( )-9-

,  b: 2- -6-( )-9-
2- -6-( )-9-  2,6- -9- , 

, ,  1, ,  b.
, : 2-[ -(4- ]-6-( )-9-

2-[ -(4- ]-6-( )-9-
 2- -6-( )-9- , ,  1, ,

.
CIMS (NH3) 392 ( +); Rf ( .)=3,35

 33
2-[ -(4- ]-6-[4-(1- ]-9-

,  b: 2- -6-[4-(1- ]-9-
2- -6-[4-(1- ]-9-  2,6- -9-

, 4- -1- , ,  1,
,  b.

, c: 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- ]-9-
 2- -6-[4-(1- ]-9- , , 

 1, , .
CIMS (NH3) 489 ( +); Rf ( .)=3,29

 34
2-[ -(4- ]-6-[3,4- ]-9-

,  b: 2- -6-[3,4- ]-9-
2- -6-[3,4- ]-9-  2,6- -9- ,

3,4- , ,  1, ,  b.
, : 2-[ -(4- ]-6-[3,4- ]-9-

2-[ -(4- ]-6-[3,4- ]-9-
 2- -6-[3,4- ]-9- , 

1, , .
CIMS (NH3) 466 ( +); Rf ( .)=2,25

 35
2-[ -(4- ]-6-[(3- -9-

, : 2,6- -9-
2,6- -9-  2,6- , , 

 1, , , .
,  b: 2- -6-[(3- ]-9-

2- -6-[(3- ]-9-  2,6- -9- , 3-
, ,  1, ,  b.

, : 2-[ -(4- ]-6-[(3- ]-9-

2-[ -(4- ]-6-[(3- ]-9-
 2- -6-[3- ]-9- , ,  1, , 
.

CIMS (NH3) 530 ( +)
 36

2-[ -(4- ]-6-( )-9-
,  b: 2- -6-( )-9-

2- -6-( )-9-  2,6- -9- , -
, ,  1, ,  b.

, : 2-[ -(4- ]-6-( )-9-

2-[ -(4- ]-6-( )-9-  2-
-6-( )-9- , ,  1, ,  .

CIMS (NH3) 484 ( H+)); Rf ( .)=5,09
 37

2-[ -(4- ]-6-[(4- ]-9-(2-
,  b: 2- -6-[(4- ]-9-(2-



2- -6-[(4- ]-9-(2-  2,6- -9-(2-  (
.  19), 4- , , 

1, ,  b.
. : 2-[ -(4- ]-6-[(4- ]-9-(2-

2-[ -(4- ]-6-[(4- ]-9-(2-
 2- -6-[(4- ]-9-(2- , ,  1,

, .
CIMS (NH3) 410 ( H+); Rf ( .)=3,37

 38
2-[ -(4- ]-6-[(4-(1-(4- )) ]-9-

 4- -1-(4- :
 1:

. : 4- -1-(4-
 (39 )  3-  (25 ) 

.  (24 )  (2 
, ),  4-  (47 ). 

 5 . 
,  (4x20 ), 

, , 
.

,  b: 4- -1-(4-
 (84 )  (20 )  (20 ).

 4- -1-(4-  (7 )  65° . 
 ( ),  (60 ), l. 

 (2 ). ,  40 .
,  Na2SO4,

, .
 2:

, : 1-(4- )-4-
 4-  (17 )  3-  (25 ) 
,  (19 ) , 

 4-  (20 ). 
 4 . ,  (4x20 ),

, .
,  b: 1-(4- )-4-

 1-(4- )-4-  (0,0456 ),  (0,0456 ) 
 (0,0456 )  (450 ). , ,  30 

 2 .  (450 ), 
 (100 ). , .

: 4- -1-(4-
 1-(4- )-4-  (1,87 )  (2,5  1

) .
 2 , 

.  (2 ),
 (MgSO4). , 

.
,  b: 2- -6-[4-(1-(4- )) ]-9-

2- -6-[4-(1-(4- )) ]-9-  2,6- -9-
, 4- -1-(4- , , 

 1, ,  b.
,  c:2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

2-[ -(4- ]-6-[4-(1-(4- )) ]-9-
 2- -6-[4-(1-(4- )) ]-9- , , 

 1, , .
Rf: ( .)=2,29;  94%; MS (APCI): 523 +1

 39
2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

 4- -1-(4-
 1

, : 4- -1-(4- ) 
4- -1-(4-  4-

, ,  38, , .
,  b; 4- -1-(4-

4- -1-(4-  4- -1-(4- , 
,  38, ,  b.
 2:

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



 38, , .
 b: 1-(4- )-4-

1-(4- )-4- 1-(4- )-4-
, ,  38, ,  b.89

, : 4- -1-(4-
4- -1-(4- )  1-(4- , , 

 38, , .
,  b: 2- -6-[4-(1-(4- )) ]-9-

2- -6-[4-(1-(4- )) ]-9-  2,6- -9-
, 4- -1-(4- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

2-[ -(4- ]-6-[4-(1-(4- )) ]-9-
 2- -6-[4-(1-(4- )) ]-9- , , 

 1, , .
Rf: ( .)=2,26;  100%; MS (APCI): 519 +1

 40
2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

 4- -1-(4-
 1

, : 4- -1-(4-
4- -1-(4- , 

,  38, , .
,  b: 4- -1-(4-

4- -1-(4-  4- -1-(4- , 
,  38, ,  b.
 2

, : (4- )-4-
1-(4- )4-  4- , , 

 38, , .
,  b: 1-(4- )-4-

1-(4- )-4-  1-(4-
, ,  38, ,  b.

 C,  c: 4- -1-(4-
4- -1-(4-  1-(4- ) -4- , , 

 38, , .
,  b: 2- -6-[4-(1-(4- )) 1-9-

2- -6-[4-(1-(4- )) ]-9-  2,6- -9-
, 4- -1-(4- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

2-[ -(4- ]-6-[4-(1-(4- )) ]-9-
 2- -6-[4-(1-(4- )) ]-9- , , 

 1, , .
Rf: ( .)=2,26;  100%; MS (APCI): 503 +1

 41
2-[ -(4- ]-6-[4-(1-(3- )) ]-9-

 4- -1-(3- ))
 1

, : 4- -1-(3-
4- -1-(3-  3-

, ,  38, , .
,  b: 4- -1-(3-

4- -1-(3-  4- -1-(3- , 
,  38, ,  b.
 2

, : 1-[3- )-4- 
1-(3- )-4-  4-  3- , , 

 38, , ,
,  b: 1- (3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.
, : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , ,
 38, , 

,  b: 2- -6-[4-(1-(3- )) -9- .
2- -6-[4-(1-(3- )) ]-9-  2,6- -9-

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



 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(3- )) ]-9-

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

 1, , .
Rf: ( .)=2,27;  99%; MS (APCI): 519 +1

 42
2-[ -(4- 1-6-[4-(1-3- )) ]-9-

 4- -1-(3-
 1

, : 4- -1-(3-
4- -1-(3-  3- ,

,  38, , .
, : 4- -1-(3-

4- -1-(3-  4- -1-(3- , ,
 38, ,  b.

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

1-(3- )-4-  4-  3- , , 
 38, , .

.  b: 1-(3- )-4-
1-(3- )-4-  1-(3- )-4-

, ,  38, ,  b.
, : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , , 
 38, , .

,  b: 2- -6-[4-(1-(3- )) -9-
2- -6-[4-(1-(3- )) -9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-(1-(3- )) ]-9-

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

 1, , .
Rf: ( .)=2,25;  95%; MS (APCI): 523 +1

 43
2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

 4- -1-(2-
 1

. : 4- -1-(2-
4- -1-(2-  2- ,

,  38, , .
,  b: 4- -1-(2-

4- -1-(2-  4- -1-(2- , ,
 38, ,  b.

 2:
, : 1-(2- )-

1-(2- )-4-  4-  2- , , 
 38, , .

,  b: 1-(2- )-4-
1-(2- )-4-  1-(2- )-4-

, ,  38, ,  b.
, : 4- -1- (2- ) 

4- -1-(2-  1-(2- )-4- , , 
 38, , .

,  b: 2- -6-[4-(1-2- )) 1-9-
2- -6-[4-(1-(2- )) ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 2- -6-[4-(1-(2- )) ]-9- , , 

 1, , .
Rf: ( .)=2,25;  92%; MS (APCI): 523 +1

 44
2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

 4- -1-(2-



 1
, : 4- -1 –(2-

4- -1-(2- , 
,  38, , .

,  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , 

,  38, ,  b.
 2

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

 38, , .
,  b: 4- -1-(2-

4- -1-(2-  4- -1-(2-
, ,  38, ,  b.

, : 4- -1-(2-
4- -1-(2-  4- -1-(2-

,  38, , .
,  b: 2- -6-[4-(1-(2- )) ]-9-

2- -6-[4-(1-(2- )) ]-9-  2,6- -9-
, 4- -1-(2- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 2- -6-[4-(1-(2- )][ ]-9- , , 

 1, , .
Rf: ( .)=2,26;  98%; MS (APCI): 503 +1

 45
2-[ -(4- ]-6-[4-(1-(2,6- )) ]-9-

 4- -1-(2,6-
 1

, : 4- -1-(2,6- ) 
4- -1-(2,6- , 2,6-

, ,  38, , .
,  b: 4- -1-(2,6-

4- -1-(2,6-  4- -1-(2,6- , 
,  38, ,  b.
 2:

, : 1-(2,6- )-
1-(2,6- )-4-  4- ,2,6- , , 

 38, , .
,  b: 1-(2,6- )-4-

1-(2,6- )-4-  1-(2,6- )-4-
, ,  38, ,  b.
, : 4- -1-(2,6-

4- -1-(2,6-  1-(2,6- )-4- , 
,  38, , .

,  b: 2- -6-[4-(1-(2,6- )) ]-9-
2- -6-[4-(1-(2,6- )) ]-9-  2,6- -9-

, 4- -1-(2,6- )  (  1  45) 
, ,  1, ,  b,
, : 2-[ -(4- ]-6-[4-(1-(2,6- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2,6- )) ]-9-
 2- -6-[4-(1-(2,6- )) ]-9- , , 

 1, , .
Rf ( .)=2,28;  98%; MS (APCI): 557 +1

 46
2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

 4- -1-(4-
 1

, : 4- -1-(4-
4- -1-(4- '- ,

, ,  38, , .
,  b: 4- -1-(4-

4- -1-(4-  4- -1-(4-
, ,  38, ,  b.

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



1-(4- )-4-  4- '- , , 
,  38, , .

,  b; 1-(4- )-4-
1-(4- )-4-  1-(4- )-4-

, ,  38, ,  b.
. : 4- -1-(4-

4- -1-(4-  1-(4- )-4- ,
,  38, , .
.  b: 2- -6-[4-(1-(4- ) ) -9-

2- -6-[4-(1-(4- )) ]-9-  2,6- -9-
, 4- -1-(4- , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-(1-(4- ]-

9-
2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

 2- -6-[4-(1-(4- )) ]-9-
, ,  1, , .

Rf ( .)=2,38;  100%; MS (APCI): 557 +1

 47
(+/-~)-2-[ -(4- ]-6-[4-(1-( )) ]-9-

 (R, S)-4- -1-(
 1

, : 4- -1-( ) 
4- -1-( -

, ,  38, , .
,  b: (R, S)-4- -( ) 

(R, S)-4- -1-(  4- -1-( ) , 
,  38, ,  b.
 2:

, : 1-( )-4-
1-( )-4-  4- , , 

 38, , .
,  b: 1-( )-4-

1-( )-4-  1-( )-4-
, ,  38, ,  b.
, : (R, S)-4- -1-(

(R, S)-4- -1-( -( )-4- , 
,  38, , .

,  b: 2-  6-[4-(1-( ]-9-
2- -6-[4-(1-( ) ])(-9-  2,6- -9-

, (R, 3)-4- -1-( ) , , 
 1, ,  b.))

,  c: 2-[ -(4- ]-6-[4-(1-( )) ]-9-

2-[ -(4- ]-6-[4-(1-( )) ]-9-
 2- -6-[4-(1-( )) ]-9- , , 

 1, , .
 48

2-[ -[4- ]-6-[4-(1-(3- )) ]-9-
 4- -1-(3-

 1
, : 4- -1-(3- ) 

4- -1-(3-  1- -3-
, ,  38, , .

,  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b,
 2:

: 1-(3- )-
1-(3- )-4-  4-  1- -3- , , 

 38, , .
.  b: 1-(3- )-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.
. : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , ,
 38, , .

,  b: 2- -6-[4-(1-(3- )) ]-9-
2- -6-[4-(1-(3- )) ]-9-  1,6- -9-

, 4- -1-(3- , , 



 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-(1-(3- )) ]-9-

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

 1, , .
 49

2-[ -[(4- ]-6[4-(1-(2- )) ]-9-
 4- -1-(2-

 1
, : 4- -1-(2-

4- -1-(2-  1- -2-
, ,  38, , .

,  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , 

,  38, ,  b.
 2:

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

 38, , .
,  b; 1-(2- )-4-

1-(2- )-4-  1-(2- )-4-
, ,  38, ,  b.
, : 4- -1-(2-

4- -1-(2-  1-(2- )-4- , , 
 38, , .

.  b: 2- -6-[4-(1-(2- )) ]-9-
2- -6-[4-(1-(2- )) ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 2- -6-[4-(1-(2- )) ]-9- , , 

 1, , .
 50

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 4- -1 -(2-

 1
, : 4- -1-(2-

4- -1-(2-  (2- , 
,  38, , .

,  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , , 

 38, ,  b.
 2:

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

 38, , .
 b: 1-(2- )-4-

1-(2- )-4-  1-(2- )-4- ,
,  38, ,  b.
. : 4- -1-(2-

4- -1-(2-  1-(2- )-4- , , 
 38, , .

.  b: 2- -6-[4-(1-(2- )) 1-9-
2- -6-[4-(1-(2- )) ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 2- -6-[4-(1-(2- )) ]-9- , , 

 1, , .
 51

2-[ -(4- ]-6-[4-(1- ]-9-
 4- -1-

 1
. : 4- -1-

4- -1-  1- , , 



 38, , .
.  b:4- -1-

4- -1-  4- -1- , , 
 38, ,  b.
 2:

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

 38, , .
 b: 1- -4-

1- -4-  1- -4- , 
,  38, ,  b.

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

 38, , .
,  b: 2- -6-[4-(1- ]-9-

2- -6-[4-(1- ]-9-  2,6- -9-
, 4- -1- , ,  1,

,  b.
, c: 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- )- ]-9-  2-
-6-[4-(1- ]-9- , ,  1, ,

.
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2-[ -(4- ]-6-[4-(1- ]-9-
 4- -1-

 1
. : 4- -1-

4-
, ,  38, , .

,  b: 4- -1-
4- -1-  4- -1- , 

,  38, ,  b.
 2:

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

 38, , .
.  b: 1- ( )-4-

1-( )-4-  1-( )-4-
, ,  3 8, ,  b.
. : 4- -1-

4- -1-  1-( )-4- , 
,  38, , .

,  b: 2- -6-[4-(1-( ]-9-
2- -6-[4-(1-( ]-9-  2,6- -9-

, 4- -1- , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- ]-9-
 2- -6-[4-(1- ]-9- , , 

 1, , .
Rf: ( .)=2,19;  100%; MS ( ): 454 *1
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2-[ -[4- ]-6-[4-(1-(2- )) ]-9-

 4- -1-(2- ) 
 1

. : 4- -1-(2- ) 
4- -1-(2-  2-

, ,  38, , .
.  b: 4- -1-(2-

4- -1-(2-  4- -1-(2- , 
,  38, ,  b.
 2:

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

 38, , .
,  b: 1-(2- )-4- 

1-(2- )-4-  1-(2- )-4-
, ,  38, ,  b.



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

 38, , .
,  b: 2- -6-[4-(1-(2- )) ]-9-

2- -6-[4-(1-(2- )) ]-9-  2,6- -9-
, 4- -1-(2- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(2- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2- )) ]-9-
 2- -6-[4-(1-(2- )) ]-9- , , 

 1, , .
 54

2-[ -(4- ]-6-[4-(1-(3- )) ]-9-
 4- -1-(3-

 1
. : 4- -1-(3- ) 

4- -1-(3-  3-
, ,  38, , .
.  b: 4- -1-(3-

4- -1-(3-  4- -1-(3- , 
,  38, ,  b.
 2:

. : 1-(3- )-4-
1-(3- )-4-  4-  3- , ,

 38, , .
.  b: 1-(3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.
. : 4- -1-(3- ) 

4- -1-(3-  1-(3- )-4- , ,
 38, , .

 b: 2- -6-[4-(1-(3- )) ]-9-
2- -6-[4-(1-(3- )) ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

. : 2-[ -(4- ]6-[4-(1-(3- )) ]-9-

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

 1, , .
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2-[ -(4- 1-6-[4-(1-(4- )) ]-9-
 4- -1-(4-

 1
, : 4- -1-(4- ) 

4- -1-(4-  4-
, ,  38, , .
,  b: 4- -1-(4-

4- -1-(4-  4- -1-(4- , 
,  38, ,  b.
 2:

, : 1-(4- )-4-
1-(4- )-4-  4-  3- , ,

 38, , .
.  b: 1-(4- )-4-

1-(4- )-4-  1-(4- )-4-
, ,  38, ,  b.

: 4- -1-(4-
4- -1-(4-  1-(4- )-4- , ,

 38, , .
,  b: 2- -6-[4-(1-(4- )) ]-9-

2- -6-[4-(1-(4- )) ]-9-  2,6- -9-
, 4- -1-(4- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(4- )) ]-9-

2-[ -(4- ]-6-[4-(1-(4- )) ]-9-
 2- -6-[4-(1-(4- )) ]-9- , , 

 1, , .
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2-[ -(4- ]-6-['4-(1-(3-(2,4- )) 1-9-

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

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

-3- , ,  38, , .
.  b: 4- -1-(3-(2,4-  )

4- -1-(3-(2,4-  4- -1-(3-(2,4-
, ,  38, ,  b.

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

1-(3-(2,4- )-4-  4-  2,4- -3-
, ,  38, , .

.  b: 1-(3-(2,4- )-4- 
1-(3-(2,4- )-4-  1-(3-(2,4- )-4-

, ,  38, ,  b.
. ; 4- -1-(3-(2,4-

4- -1-(3-(2,4-  1-(3-(2,4- )-4-
, ,  38, , .

.  b: 2- -6-[4-(1-(3-(2,4- )) ]-9-
2- -6-[4-(1-(3-(2,4- )) ]-9-  2,6-

-9- , 4- -1-(3-(2,4- , 
,  1, ,  b.

. : 2-[ -(4- ]-6-[4-(1-(3-(2,4-
]-9-

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

, ,  1, , .
 57

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

 1
.  a: (R, S)-4- -1- -3-

(R,S)-4- -1- -3-  (R,S)-4- -3-
, ,  38, , , 

 (R,S)-4- -3- .
.  b: (R,S)-4- -1- -3-

(R,S)-4- -1- -3-  (R,S)-4- -1- -3- , 
,  38, ,  b.
 2:

. : (R,S)-1- -3- -4-
(R,S)-1- -3- -4-  (R,S)-3- -4- , 

,  38, , ,  4-  (R,S)-3- -4-
.

.  b: (R,S)-1- -3- -4-
(R,S)-1- -3- -4-  (R,S)-1- -3- -4-

, ,  38, ,  b.
. : (R,S)-4- -1- -3-

(R,S)-4- -1- -3-  (R,S)-1- -3- -4- , 
,  38, , .

.  b: (R,S)-2- -6-[4-(1- -3- ]-9-
(R,S)-2- -6-[4-(1- -3-6 ]-9-  2,6- -9-

, (R,S)-4- -1- -3- , , 
 1, ,  b,

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

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

 1, , .
 58 

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

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

1, ,  b.
: (R)-2-[ -(4- ]-6-[3-(1- ]-9-

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



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

 58b
(S)-2-[ -(4- ]-6-[3-(1- ]-9-

 b: (S)-2- -6-[3-(1- ]-9-
(S)-2- -6-[3-(1- ]-9-  2,6- -9-

, (S)-4- -1- , , 
1, ,  b.

: (S)-2-[ -(4- ]-6-[3-(1- ]-9-

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

, .
 59

2-[ -(4- ]-6-[4-(1- ]-9-
 4- -1-

 1
, : 4- -1-

4- -1-  1- , , 
 38, , .

,  b: 4- -1-
4- -1-  4- -1- , , 

 38, ,  b.
 2:

. : 1- -4-
1- -4-  4-  1- , ,  38,

, .
.  b: 1- -4-

1- -4-  1- -4- , , 
 38, ,  b.

. : 4- -1-
4- -1-  1- -4- , , 

 38, , .
,  b: 2- -6-[4-(1- ]-9-

2- -6-[4-(1- ]-9-  2,6- -9-
, 4- -1- , ,  1,

,  b.
, : 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- ]-9-  2-
-6-[4-(1- ]-9- , ,  1, ,

.
 60

2-[ -(4- ]-6-[4-(1-(2- ]-9-
 4- -1-(2-

 1
. : 4- -1-(2- )-

4- -1-(2-  1- -2-
, ,  38, , .

.  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , 

,  38, ,  b.
 2:

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

 38, , .
.  b: 1-(2- )-4-

1-(2- )-4-  1-(2- )-4-
, ,  38, ,  b.

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

 38, , .
.  b: 2- -6-[4-(1-(2- ] -9-

2- -6-[4-(1-(2- ]-9-  2,6- -9-
, 4- -1-(2- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(2- ]-9-

2-[ -(4- ]-6-[4-(1-(2- ]-9-
 2- -6-[4-(1-(2- ]-9- , , 



 1, , .
 61

2-[ -(4- ]-6-[4-(1-(2- ]-9-

 4- -1-(2-
 1

. : 4- -1-(2-
4- -1-(2-  1- -2-

, ,  38, , .
,  b: 4- -1-(2-

4- -1-(2-  4- -1-(2-
, ,  38, ,  b.

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

1-(2- )-4-  4-  1- -2- , 
,  38, , .

 b: 1-(2- )-4-
1-(2- )-4-  1-(2- )-4-

, ,  38, ,  b.
: 4- -1-(2-

4- -1-(2-  1-(2- )-4- , 
,  38, , .

,  b: 2- -6-[4-(1-(2- ) ]-9-
2- -6-[4-(1-(2- ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

. : 2-[ -(4- ]-6-[4-(1-(2- ]-
9-

2-[ -(4- ]-6-[4-(1-(2- ]-9-
 2- -6-[4-(1-(2- ]-9- , , 

 1, , .
 62

2-[ -(4- ]-6-[4-(1-(3- ]-9-
 4- -1-(3-

 1
. : 4- -1(3- ) 

4- -1-(3-  3- -1- ,
,  38, , .
.  b: 4- -1-(3-

4- -1-(3-  4- -1-(3- , 
,  38, ,  b.
 2:

. : 1-(3-
1-(3- )-4-  4-  3- -1- , , 

 38, , .
.  b: 1-(3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b
, : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , ,
 38, , .

,  b: 2- -6-[4-(1-(3- ) ]-9-
2- -6-[4-(1-(3- ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 63

2-[ -(4- ]-6-[4-(1-(3- ]-9-
 4- -1-(3 -

 1
. : 4- -(3- ) 

4- -1-(3-  1- -3-
, ,  38, , .

.  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.



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

1-(3- )-4-  4-  1- -3- , , 
 38, , .

,  b: 1-(3- )-4-
1-(3- )-4-  1-(3- )-4-

, ,  38, ,  b.
, : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , ,
 38, , .

,  b: 2- -6-[4-(1-(3- ]-9-
2- -6-[4-(1-(3- ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

. : 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 64

2-[ -(4- ]-6-[4-(1-(3- ) ]-9-
 4- -1-(3-

 1
, : 4- -1-(3-

4- -1-(3-  1- -3-
, ,  38, , .

.  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.
 2:

, : 1-(3- )-4-
1-(3- )-4-  4-  1- -3- , , 

 38, , .
.  b: 1-(3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.
. : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , , 
 38, , .

.  b: 2- -6-[4-(1-(3- 1-9-
2- -6-[4-(1-(3- ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 65

2-[ -(4- ]-6-[4-(1-(3- ]-9-
 4- -1 -(3-

 1
. : 4- -1-(3- ) 

4- -1-(3-  1- -3-
, ,  38, , .

.  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.
 2:

: 1-(3- )-4-
1-(3- )-4-  4-  1- -3- , , 

 38, , .
.  b: 1-(3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.

: 4- -1-(3-
4- -1-(3-  1-(3- )-4- , ,

 38, , .
.  b: 2- -6-[4-(1-(3- ) ]-9-

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



, 4- -1-(3- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 66

2-[ -(4- ]-6-[4-(1-(3- ]-9-
 4- -1-(3-

 1
, : 4- -1-(3-

4- -1-(3-  1- -3-
, ,  38, , .

.  b: 4- -1-(3-
4- -1-(3 -  4- -1-(3- . 

,  38. ,  b.
 2:
. : 1-(3- )-4-

1-(3- )-4-  4-  1- -3- , , 
 38, , .

.  b: 1-(3- )-4-
1-(3- )-4-  1-(3- )-4-

, ,  38, ,  b.
. : 4- -1-(3-

4- -1-(3-  1-(3- )-4- , , 
 38, , .

.  b: 2- -6-[4-(1-(3- ]-9-
2- -6-[4-(1-(3- ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 67

2-[ -(4- 1-6-[4-(1-(3- ]-9-
 4- -1-(3-

 1
. : 4- -1-(3- .

4- -1-(3-  1- -3-
, ,  38, , .

.  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.
 2:

. : 1-(3- )-4-
1-(3- )-4-  4-  1- -3- , ,

 38, , .
.  b: 1-(3- )-4-

1-(3- )-4-  1-(3- )-4-
, ,  38, ,  b.

. : 4- -1-(3-
4- -1-(3-  1-(3- )-4- , 

,  38, , .
.  b: 2- -6-[4-(1-(3- ) -9-

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

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-(1-(3- ]-9-

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

 1, , .
 68

2-[ -(4- ]-6-[4-(1-(3-(2- ]-9-

 4- -1-(3-(2-
 1



, : 4- -1-(3-(2-
4- -1-(3-(2-  1- -

3-(2- , ,  38, , .
,  b; 4- -1-(3-(2-  )

4- -1-(3-(2-  4- -1-(3-(2-
, ,  38, ,  b.

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

1-(3-(2- )-4-  4-  1- -3-(2- , 
,  38, , .

,  b: 1-(3- (2- )-4- ))
1-(3-(2- )-4-  1-(3-(2- )-4-

, ,  38, , .
. : 4- -1-(3-(2- ) 

4- -1-(3-(2- )  1-(3-(2- )-4-
, ,  38, , .

,  b: 2- -6-[4-(1-(3-(2- ]-9-
2- -6-[4-(1-(3-(2- ]-9-  2,6-

-9- , 4- -1-(3-(2- ) , 
,  1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(3-(2-
]-9-

2-[ -(4- ]-6-[4-(1-(3-(2- ]-9-
 2- -6-[4-(1-(3-(2- ]-9-

, ,  1, , .
 69

2-[ -(4- ]-6-[4-(1-(3-(3- ]-9-

 4- -1-(3-(3-
 1

, : 4- -1-(3-(3-
4- -1-(3-(3-  1-
-3-(3- , ,  38, , .

,  b: 4- -1-(3-(3- ) .
4- -1-(3-(3-  4- -1-(3-(3-

) , ,  38, ,  b.
 2:

: 1-(3-(3- )-4-
1-(3-(3- )-4-  4-  1- -3-(3-

, ,  38, , .
 b: 1-(3-(3- )-4-

1-(3-(3- )-4-  1-(3-(3- )-4-
, ,  38, ,  b.

: 4- -1-(3-(3- ) 
4- -1-(3-(3-  1-(3-(3- )-4-

, ,  38, , .
,  b: 2- -6-[4-(1-(3-(3- ) ]-9-

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

,  1, ,  b.
, : 2-[ -(4- ]-6-[4-(1-(3-(3-

]-9-
2-[ -(4- ]-6-[4-(1-(3-(3- ]-9-

 2- -6-[4-(1-(3-(3- ]-9-
, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(3-(4- ]-9-

 4- -(3-(4-
 1

, : 4- -1-(3-(4-  )
4- -1-(3-(4-  1- -
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 b: 1-(3-N,N- -(4- )-4-

1-(3-N,N- -(4- )-4- 1-(3- -(4-
)-4- , , 

 38, ,  b.
. : 4- -1-(3-N,N- -(4-

4- -1-(3-N,N- -(4- 1-(3- ,N- -(4-
)-4- , ,  38, , 

.
.  b: 2- -6-[4-(1-(3-N,N- -(4- )) ]-9-

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

, ,  1, ,  b.
. : 2-[ -(4- ]-6-[4-(1-(3-N,N- -(4-

)) ]-9-
2-[ -(4- ]-6-[4-(1-(3- -(4- )) ]-9-

 2- -6-[4-(1-(3-N,N- -(4- )) ]-9-
, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(4-N,N- -(4- )) ]-9-

 4- -1-(4-N,N- -(4-
 1

. : 4- -1-(4-N,N- -(4-
4- -1-(4-N,N- -(4- ) 

 4-N,N- -(4- , ,  38, , 
.

.  b: 4- -1-(4-N,N- -(4- ) 
4- -1-(4-N,N- -(4-  4- -1-(4-N,N- -(4-

, ,  38, ,  b.
 2:

. : 1-(4-N,N- -(4- )-4-
1-(4-N,N- -(4- )-4-  4-  4-N,N- -(4-

) , ,  38, , .
,  b: 1-(4-N,N- -(4- )-4-

1-(4-N,N- -(4- )-4- 1-(4- ,N- -(4-
)-4- , , 

 38, ,  b.
: 4- -1-(4-N,N- -(4-  )

4- -1-(4-N,N- -(4- 1-(4- ,N- -(4-
)-4- , ,  38, , .

,  b: 2- -6-[4-(1-(4-N,N- -(4- )) ]-9-

2- -6-[4-(1-(4-N,N- -(4- )) ]-9-



 2,6- -9- , 4- -1-(4-N,N- -(4-
, ,  1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(4-N,N- -(4-
)) ]-9-

2-[ -(4- ]-6-[4-(1-(4-N,N- -(4- )) ]-9-
 2- -6-[4-(1-(4-N,N- -(4- )) ]-9-

, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(5-N,N- -(4- )) ]-9-

 4- -1-(5-N,N- -(4- ) 
 1

. : 4- -1-(5-N,N- -(4-
4- -1-(5-N,N- -(4- ) 

 5-N,N- -(4- , , 
38, , .

,  b: 4- -1-(5-N,N- -(4- )  4- -1-(5-N,N- -(4-
 4- -1-(5-N,N- -(4- )

, ,  38, ,  b.
 2:

: 1-(5-N,N- -(4- )-4-
1-(5-N,N- -(4- )-4-  4-  5-N,N- -(4-

) , ,  38, , .
 b: 1-(5-N,N- -(4- )-4-

1-(5-N,N- -(4- )-4- 1-(5- -(4-
)-4- , , 

 38, ,  b.
: 4- -1-(5-N,N- -(4- ) 

4- -1-(5-N,N- -(4- 1-(5- -(4-
)-4- , ,  38, , 

.
,  b: 2- -6-[4-(1-(5-N,N- -(4- )) ]-9-

2- -6-[4-(1-(5-N,N- -(4- )) ]-9-
 2,6- -9- , 4- -1-(5-N,N- -(4-

, ,  1, ,  b.
, : 2-[ -(4- ]-6-[4-(l-(5-N,N- -(4-

)) ]-9-
2-[ -(4- ]-6-[4-(1-(5-N,N- -(4- )) ]-9-

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

 4- -1-(3- ) 
 1

. : 4- -1-(3- ) 
4- -1-(3-

, ,  38, , .
.  b: 4- -1-(3-  )

4- -1-(3-  4- -1-(3-
, ,  38, ,  b.

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

1-(3- )-4-  4- , 
,  38, , .

,  b: 1-(3- )-4-
1-(3- )-4-  1-(3- )-4-

, ,  38, ,  b.
. : 4- -1-(3-  )

4- -1-(3-  1-(3- )-4-
, ,  38, , .

.  b: 2- -6-[4-(1-(3- ]-9-
2- -6-[4-(1-(3- ]-9-  2,6-

-9- , 4- -1-(3- , ,
 1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(3-
]-9-

2-[ -(4- ]-6-[4-(1-(3- ]-
 2- -6-[4-(1-(3- ]-9-



, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(2-(1- )) 1-9-
 4- -1-(2-(1-

 1
, : 4- -1-(2-(1-

4- -1-(2-(1-  1-(2-
, ,  38, , .

,  b: 4- -1-(2-(1- ) 
4- -1-(2-(1-  4- -1-(2-(1-

, ,  38, ,  b.
 2:

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

 38, , .
 b: 1-(2-(1- )-4-

1-(2-(1- )-4-  1-(2-(1- )-4-
, ,  38, ,  b.

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

,  38, , .
.  b: 2- -6-[4-(1-(2-(1- ]-9-

2- -6-[4-(1-(2-(1- ]-9-  2,6- -9-
, 4- -1-(2-(1- , , 

 1, ,  b.
. : 2-[ 4- ]-6-[4-(1-(2-(1- ]-9-

2-[ -(4- ]-6-[4-(1-(2-(1- ]-9-
 2- -6-[4-(1-(2-(1- ]-9- , , 

 1, , .
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2-[ -(4- ]-6-[4-(1-(2-(1- )) ]-9-
 4- -1-(2-(1-

 1
. : 4- -1-(2-(1-

4- -1-(2-(1-  1-(2-
, ,  38, , .

.  b: 4- -1-(2-(1- ) 
4- -1-(2-(1-  4- -1-(2-(1-

, ,  38, ,  b.
 2:

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

 38, , .
.  b: 1-(2-(1- )-4-

1-(2-(1- )-4-  1-(2-(1- )-4-
, ,  38, ,  b.

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

,  38, , .
.  b: 2- -6-[4-(1-(2-(1- ]-9-

2- -6-[4-(1-(2-(1- ]-9-  2,6- -9-
, 4- -1-(2-(1- , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-(1-(2-(1- ]-9-

2-[ -(4- ]-6-[4-(1-(2-(1- ]-9-
 2- -6-[4-(1-(2-(1- ]-9- , , 

 1, , .
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2-[ -(4- ]-6-[4-(1-(2-(4- )) ]-9-
 4- -1-(2-(4-

 1
. ; 4- -1-(2-(4-

4- -1-(2-(4-  1-(2-
, ,  38, , .

.  b: 4- -1-(2-(4- ) 
4- -1-(2-(4-  4- -1-(2-(4-

, ,  38, ,  b.
 2:



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

 38, , .
,  b: 1-(2-(4- )-4-

1-(2-(4- )-4-  1-(2-(4- )-4-
, ,  38, ,  b.

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

,  38, , .
,  b: 2- -6-[4-(1-(2-(4- ) )) ]-9-

2- -6-[4-(1-(2-(4- )) ]-9-  2,6- -9-
, 4- -1-(2-(4- , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-(1-(2-(4- )) ]-9-

2-[ -(4- ]-6-[4-(1-(2-(4- ) ) ]-9-
 2- -6-[4-(1-(2-(4- )) ]-9- , , 

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

 4- -1-(3-(1-
 1

. : 4- -1-(3-(1-
4- -1-(3-(1-  1-(3-

, ,  38, , .
.  b: 4- -1-(3-(1-

4- -1-(3-(1-  4- -1-(3-(1-
, ,  38, ,  b.

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

1-(3-(1- )-4-  4-  1-(3- , 
,  38, , .

.  b: 1-(3-(1- )4-
1-(3-(1- )-4-  1-(3-(1- )-4-

, ,  38, ,  b.
. : 4- -1-(3-(1-

4- -1-(3-(1-  1-(3-(1- )-4- , 
,  38, , .

.  b: 2- -6-[4-(1-(3-(1- )) ]-9-
2- -6-[4-(1-(3-(1- )) ]-9-  2,6- -9-

, 4- -1-(3-(1- , , 
 1, ,  b.

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

2-[ -(4- ]-6-[4-(1-(3-(1- )) ]-9-
 2- -6-[4-(1-(3-(1- )) ]-9-

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

 (R,S)-4- -1-(3- (1-
 1

.  a: (R,S)-4- -1-(3-(1-
(R,S)-4- -1-(3-(1-

(R,S)-3- -1- , ,  38, , .
.  b: (R,S)-4- -1-(3-(1-

(R,S)-4- -1-(3-(1-  (R,S)-4- -1-(3-(1-
) , ,  38, ,  b.

 2:
. : (R,S)-1-(3-(1- )-4-

(R,S)-1-(3-(1- )-4-  4-  (R,S)-3- -1-
, ,  38, , .

.  b: (R,S)-1-(3-(1- )-4-
(R,S)-1-(1- )-4- (R,S)-1-(2-(3-(1-

)-4- , , 
38, ,  b.

. : (R,S)-4- -1-(3-(1-
(R,S)-4- -1-(3-(1-  (R,S)-1-(3-(1-

)-4- , ,  38, , .



. b: (R,S)-2- -6-[4-(1-(3-(1- ]-9-

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

,  1, ,  b.
.  : (R,S)-2-[ -(4- )- ]-6-[4-(1-(3-(1-

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

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

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

 (R,S)-4- -1-(2-(3-(1-
 1

.  a: (R,S)-4- -1-(2-(3-(1-  (R,S)-4- -1-
(2-(3-(1-  (R,S)-(3-(2- )-1-

, ,  38, , .
.  b: (R,S)-4- -1-(2-(3-(1-

(R,S)-4- -1-(2-(3-(1-  (R,S)-4- -1-(2-(3-(1-
) , ,  38, ,  b.

 2:
.  a: (R,S)-1-(2-(3-(1- )-4-

(R,S)-1(2-(3-(1- )-4-  4-  (R,S)-3-(2- )-1-
, ,  38, , .

.  b: (R,S)-1-(2-(3-(1- )-4-  (R,S)-1-(2-(3-(1-
)-4-  (R,S)-1-(2-(3-(1- )-4-

, ,  38, ,  b.
. : (R.S)-4- -1-(2-(3-(1-

(R,S)-4- -1-(2-(3-(1-  (R,S)-12-(3-(1-
)-4- , ,  38, , .

. b: (R.S)-2- -6-[4-(1-(2-(3-(1- )) ]-9-

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

,  1, ,  b.
. : (R,S)-2-[ -(4- ]-6-[4-(1-(2-(3-(1-

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

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

 4- -1-(2-(1-(4-
 1

. : 4- -1-(2-(1-(4-
4- -1-(2-(1-(4-  1-(3-

)-4- , ,  38, , .
.  b: 4- -]-(2-(1-(4-

4- -1-(2-(1-(4-  4- -1-(2-(1-(4-
) , ,  38, ,  b.

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

1-(2-(1-(4- )-4-  4-  1-(2- )-4-
, ,  38, , .

,  b: 1-(2-(1-(4- )-4-
1-(2-(1-(4- )-4-  1-(2-(1-(4- )-4-

, ,  38, ,  b.
, : 4- -1-(2-(1-(4-

4- -1-(2-(1-(4-  1-(2-(1-(4- )-4-
, ,  38, , .

,  b: 2- -6-[4-(1-(2-(1-(4- )) ]-9-
2- -6-[4-(1-(2-(1-(4- )) ]-9-  2,6-

-9- , 4- -1-(2-(1-(4- , 
,  1, ,  b.

, : 2-[ -(4- ]-6-[4-(1-(2-(1-(4-
)) ]-9-

2-[ -(4- ]-6-[4-(1-(2-(1-(4- )) ]-9-



 2- -6-[4-(1-(2-(1-(4- )) ]-9-
, ,  1, , .
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(R,S)-2-[ -(4- ]-6-[4-(1-(2- -2- )^ ]-9-

 (R,S)-4- -1-(2- -2-
 1

. , a: (R,S)-4- -1-(2- -2-
(R,S)-4- -1-(2- -2-  (R,S)-1-

-2- , ,  38, , .
.  b: (R,S)-4- -1-(2- -2-

(R,S)-4- -1-(2- -2-  (R,S)-4- -1-(2- -2-
, ,  38, ,  b.

 2:
.  a: (R,S)-1-(2- -2- )-4-

(R,S)-1-(2- -2- )-4-  4-  (R,S)-1- -2-
, ,  38, , .

 b: (R,S)-1-(2- -2- )-4-  (R,S)-1-(2- -2- )-4-
 (R,S)-1-(2- -2- )-4- , 

,  38, ,  b.
. : (R,S)-4- -1-(2- -2-  (R,S)-4- -1-(2- -2-

 (R,S)-1-(2- -2- )-4- , , 
 38, , .

.  b: (R,S)-2- -6-[4-(1-(2- -2- )) ]-9-
(R,S)-2- -6-[4-(1-(2- -2- )) ]-9-  2,6-

-9- , (R,S)-4- -1-(2- -2- , ,
 1, ,  b.

. : (R,S)-2-[ -(4- ]-6-[4-(1-(2- -2-
)) ]-9-

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

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

 4- -1-(3.4-
 1

. : 4- -1-(3.4-  4- -1-(3,4-
 5- -1, 3- , 

,  38, , .
.  b: 4- -1-(3.4-

4- -1-(3.4- )  4- -1-(3,4-
, ,  38, ,  b.

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

1-(3,4- )-4-  4-  5- -1, 3- , 
,  38, , .

, : 1-(3.4- 4- 
1-(3,4- )-4-  1-(3,4- )-4-

, ,  38, ,  b.
: 4- -1-(3,4- ) 

4- -1-(3,4-  1-(3,4- )-4-
, ,  38, , .

.  b: 2- -6-[4-(1-(3,4- )) ]-9-
2- -6-[4-(1-(3,4- )) ]-9-  2,6- -

9- , 4- -1-(3,4- , , 
 1, ,  b.

, c: 2-[ -(4- ]-6-[4-(1-(3,4-
)) 1-9-

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

, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(2- ]-9-

 4- -1-(2-
 1

, : 4- -1-(2-
4- -1-(2-  2-

) , ,  38, , .



,  b: 4- -1-(2-
4- -1-(2-  4- -1-(2-

, ,  38, ,  b.
 2:

, : 1-(2- -4-
1-(2- -4-  4-  2-( , 

,  38, , .
 b: 1-(2- -4-

1-(2- )-4-  1-(2- )-4-
, ,  38, ,  b.

. : 4- -1-(2-
4- -1-(2-  1-(2- )-4-

, ,  38, , .
.  b: 2- -6-[4-(1-(2- ]-9-

2- -6-[4-(1-(2- ]-9-  2,6- -
9- , 4- -1-(2- , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-(1-(2-

]-9-
2-[ -(4- ]-6-[4-(1-(2- ]-9-

 2- -6-[4-(1-(2- ]-9-
, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(4-(2- ]-9-

 4- -1-(4-(2-
 1

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

5-( , ,  38, , .
.  b: 4- -1-(4-(2- ) 

4- -1-(4-(2-  4- -1-(4-(2-
)) , ,  38, ,  b.

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

1-(4-(2- )-4-  4-  2- -5-( , 
,  38, , .

 b: 1-(4-(2- -4-
1-(4-(2- )-4-  1-(4-(2- )-4-

, ,  38, ,  b.
, : 4- -1-(4-(2-

4- -1-(4-(2-  1-(4-(2- )-4-
, ,  38, , .

.  b: 2- -6-[4-(1-(4-(2- ]-9-
2- -6-[4-(1-(4-(2- ]-9-  2,6-

-9- , 4- -1-(4-(2- , ,
 1, ,  b.

. : 2-[ -(4- ]-6-[4-(1-(4-(2-
]-9-

2-[ -(4- ]-6-[4-(1-(4-(2- ]-9-
 2- -6-[4-(1-(4-(2- ]-9-

, ,  1, , .
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2-[ -(4- ]-6-[4-(1-(2- ]-9-
 4- -1-(2-

 1
. : 4- -1-(2-

4- -1-(2-  2-
, ,  38, , .

.  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , 

,  38, ,  b.
 2:

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

 38, , .
,  b: 1-(2- -4-

1-(2- )-4-  1-(2- -4-
, ,  38 ,  b.
, : 4- -1-(2-



4- -1-(2-  1-(2- -4- , ,
 38, , .

,  b: 2- -6-[4-(1-(2- ]-9-
2- -6-[4-(1-(2- ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

. : 2-[ -(4- ]-6-[4-(1-(2- ]-9-

2-[ -(4- ]-6-[4-(1-(2- ]-9-
 2- -6-[4-(1-(2- ]-9- , , 

 1, , .
 145 

-2[ -(4- ]-6-[(4- ]-9-

.  b: -2- -6-[(4- ]-9-
-2- -6-[(4- ]-9-  2,6- -9-

, -4-( , ,  1,
,  b.

. : -2-[ -(4- ]-6-[(4- ]-9-

-2-[ -(4- ]-6-[(4- ]-9-
-2- -6-[(4- ]-9- , ,

 1, , .
CIMS(NH3) 414(MH+)
Rf(x .)=3,25

 145b
-2[ -(4- 1-6-[(4- ]-9-

.  b: -2- -6-[(4- 1-9-
-2- -6-[(4- ]-9- 2,6- -9-

, -4-( , ,  1,
,  b.

, : -2-[ -(4- ) ]-6-[(4- ]-9-

-2-[ -(4- ]-6-[(4- ]-9-
-2- -6-[(4- ]-9- , , 

 1, , .
CIMS(NH3) 414(MH+)
Rf(x .)=3,25

 146
(R,S)-2[ -(4- ]-6-[(1- ]-9-

.  b: (R,S)-2- -6-[(1- ]-9-
(R,S)-2- -6-[(1- ]-9-  2,6- -9-

, (R,S)-2- -1- , , 
 1, ,  b.

. : (R,S)-2-[ -(4- ]-6-[(1- ]-9-

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

,  1, , .
CIMS(NH3) 414(MH+)
Rf(x .)=3,27

 147
2-[ -(4- ]-6-(2,4- )-9-

.  b: 2- -6-(2,4- )-9-
2- -6-(2,4- )-9-  2,6- -9- ,

2,4- , ,  1, ,  b.
, : 2-[ -(4- ]-6-(2,4- )-9-

2-[ -(4- ]-6-(2,4- )-9-
 2- -6-(2,4- )-9- , ,  1,

, .
CIMS(NH3) 475(MH+)
Rf(x .)=3,49

 147-
2-[ -(4- ]-6-[4-[1-(1- )- ]-9-

. : 4- -1-(1-
4- -1-(1-  1-



 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(1-
4- -1-(1-  4- -1-(1- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(1- ]-9-

2- -6-[4-[1-(1- ]-9-  2,6- -9-
, 4- -1-(1- , , 

 1, ,  b.
,  b: 2-[ -(4- ]-6-[4-[1-(1- ]-9-

2-[ -(4- ]-6-[4-[1-(1- ]-9-
 2- -6-[4-[1-(1- ]-9- , 

,  1, , .
: 539(MH+)

Rf(x .)=2,33
 147-b

2-[ -(4- ]-6-[4-[1-(2- )] ]-9-

, : 4- -1-(2-
4- -1-(2-  2-

)  (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(2-
4- -1-(2-  4- -1-(2-

, ,  38, ,  b.
,  b: 2- -6-[4-[1-(2- )] ]-9-

2- -6-[4-[1-(2- )] ]-9-  2,6- -9-
, 4- -1-(2- )] , , 

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

9-
2-[ -(4- ]-6-[4-[1-(2- )]- ]-9-

 2- -6-[4-[1-(2- )] ]-9-
, ,  1, , .

: 557 ( +1)
Rf ( . )=2,29

 147-
2-[ -(4- ]-6-[4-[1-(3,5- )] ]-9-

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

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(3,5-
4- -1-(3,5-  4- -1-(3,5- ,

,  38, ,  b.
,  b: 2- -6-[4-[1-(3,5- ) ] ]-9-

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

 1, ,  b.
, : 2-[ -(4- ]-6-[4-[1-(3,5- )] ]-9-

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

,  1, , .
: 549 ( +)

Rf .)=2,27
 147-d.

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

. : 4- -1-(3,5-
4- -1-(3,5- (3,5-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(3,5- ) 
4- -1-(3,5-  4- -1-(3,5-

, ,  38, ,  b.
.  b: 2- -6-[4-[1-(3,5- )] ]-9-

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



-9- , 4- -1-(3,5- ) , 
,  1, ,  b.

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

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

)] ]-9- , ,  1,
, .
: 625 ( +1)

Rf(x .)=2,37
 147-

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

.  a: 4- -1-(2,3-
4- -1-(2,3-  2,3-

 (Aldrich,  Chemical Company), , 
 38, , 

.  b: 4- -1-(2,3- ) 
4- -1-(2,3-  4- -1-(2,3- , 

,  38, ,  b.
,  b: 2- -6-[4-[1-(2,3- )] ]-9-

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

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(2,3- )] ]-9-

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

,  1, , .
: 525 ( +1)

Rf(x .)=2,26
. 147-f

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

. : 4- -1-(2,5-
4- -1-(2,5-  2,5-

, (  Aldrich Chemical Company), , 
 38, , .

.  b: 4- -1-(2,5- ) 
4- -1-(2,5-  4- -1-(2,5- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(2,5- )]- ]-9-

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

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

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

,  1, , .
: 525 ( +1)

Rf(x .)=2,26
 147-g

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

. : 4- -1-(3,5-
4- -1-(3,5-  3,5-

 (Aldrich,  Chemical Company), , 
 38, , .

,  b: 4- -1-(3,5-
4- -1-(3,5-  4- -1-(3,5- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(3,5- )] ]-9-

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

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(3,5- )] ]-9-

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



,  1, , .
: 525 ( +1)

Rf(x .)=2,25
 147-h

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-

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

 (Aldrich,  Chemical Company), , 
 38, , .

,  b: 4- -1-(2,4-
4- -1-(2,4-  4- -1-(2,4- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(2,4- )] ]-9-

2- -6-[4-[1-(2,4- )] ]-9-  2,6- -9-
, 4- -1-(2,4- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-[1-(2,4- )] 1-9-

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-
 2- -6-[4-[1-(2,4- )] ]-9- , 

,  1, , .
: 525 ( +1)

Rf .)=2,25
 147-

2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

, : 4- -1-(3-
4- -1-(3-  3-

 (Aldrich,  Chemical Company), , 
38, , .

.  b: 4- -(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(3- )] ]-9-

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

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1 )] ]-9-

2-[ -(4- ]-6-[4-[1-(3- )] ]-9-
 2- -6-[4-[1-(3- )] ]-9-

, .
: 503 ( +1)

Rf(x .)=2,24
 147-j

2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

, : 4- -1-(3-
4- -1-(3-  3-

(Aidrich,  Chemical Company), ,  38, , .
,  b: 4- -1-(3-

4- -1-(3-  4- -1-(3- , ,
 38, ,  b.

.  b: 2- -6-[4-[1-(3- )] ]-9-
2- -6-[4-[1-(3- )] ]-9-  2,6- -9-

, 4- -1-(3- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

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

,  1, , .
: 507 ( +1)

Rf ( .)=2,25
 147 -

2-[ -(4- ]-6-[4-[1-(2- )] ]-9-

. : 4- -1-(2-
4- -1-(2-  2-



(Aidrich,  Chemical Company), ,  38, , .
.  b: 4- -1-(2-

4- -1-(2-  4- -1-(2- , ,
 38, ,  b.

: 2- -[4-[1-(2- )] ]-9-
2- -6-[4-[1-(2- )] ]-9-  2,6- -9-

, 4- -1-(2- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-[1-(2- )] ]-9-

2-[ -(4- ]-6-[4-[1-(2- )] ]-9-
 2- -6-[4-[1-(2- )] ]-9- , 

,  1, , .
: 507 ( +1)

Rf .)=2,22
 147-

2-[ -(4- ]-6-[4-[1-(4- )] ]-9-

. : 4- -1-(4-
4- -1-(4-  2-

(Aldrich,  Chemical Company), ,  38, , .
.  b: 4- -1-(4-

4- -1-(4-  4- -1-(4- , ,
 38, ,  b.

 b: 2- -6-[4-[1-(4- )] ]-9-
2- -6-[4-[1-(4- )] ]-9-  2,6- -9-

, 4- -1-(4- , , 
 1, ,  b.

,  c: 2-[ -(4- ]-6-[4-[1-(4- )] ]-9-

2-[ -(4- ]-6-[4-[1-(4- )] ]-9-
 2- -6-[4-[1-(4- )] ]-9- , 

,  1, , .
: 507 ( +1);

Rf .)=2,23
 147-m

2-[ -(4- ]-6-(4-[1-(3- )] ]-9-

, : 4- -1-(3-
4- -1-(3-  3-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(3- )-
4- -1-(3-  4- -1-(3-

, ,  38, ,  b.
.  b: 2- -6-[4-[1-(3- ) ] ]-9-

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

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(3- )] ]-

9-
2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

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

: 557 ( *1)
Rf(x .)=2,31

 147-n
2-[ -(4- ]-6-[4-[1-(2- -6- )] ]-9-

. : 4- -1-(2- -6-
4- -1-(2- -6-  2- -6-

 (Aldrich,  Chemical Company), , 
38, , .

,  b: 4- -1-(2- -6- ) 
4- -1-(2- -6-  4- -1-(2- -6-

, ,  38, ,  b.
,  b: 2- -6-[4-[1-(2- -6- )] ]-9-

2- -6-[4-[1-(2- -6- )] ]-9-  2,6- -9-
, 4- -1-(2- -6- , , 

 1, ,  b.



, : 2-[ -(4- ]-6-[4-[1-(2- -6- )] ]-9-

2-[ -(4- ]-6-[4-[1-(2- -6- )] ]-9-
 2- -6-[4-[1-(2- -6- )] ]-9- , 

,  1, , .
: 541 ( +1)

Rf(x .)=2,22
 147-

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

. : 4- -1-(3,4-
4- -1-(3,4-  3,4-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(3,4-
4- -1-(3,4-  4- -1-(3,4- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(3,4- )] ]-9-

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

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(3,4- )] ]-9-

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

,  1, , .
: 557 ( +1)

Rf(x .)=2,33
 147-

2-[ -(4- ]-6-[4-[1-(2- ]-9-

. : 4- -1-(2-
4- -1-(2-  (2-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(2-
4- -1-(2  4- -1-(2- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(2- ]-9-

2- -6-[4-[1-(2- ]-9-  2,6- -9-
, 4- -1-(2- , , 

 1, ,  b.
, : 2-[ -(4- ]-6-[4-[1-(2- ]-9-

2-[ -(4- ]-6-[4-[1-(2- ]-9-
 2- -6-[4-[1-(2- ]-9- , 

,  1, , .
: 539 ( +1)

Rf ( .)=2,30
 147-q

2-[ -(4- ]1-6-[4-[1-(2- )] ]-9-

. : 4- 1-(2-
4- -1-(2-  2-

 (Aldrich,  Chemical Company), , 
 38, , .

,  b: 4- -1-(2-
4- -1-(2-  4- -1-(2- , 

,  38, ,  b.
,  b: 2- -6-[4-[1-(2- )] ]-9-

2- -6-[4-[1-(2- )] ]-9-  2,6- -9-
, 4- -1-(2-  i , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(2- )]- ]-9-

 2-[ -(4- ]-6-[4-[1-(2- )]-
]-9-  2- -6-[4-[1-(2- )]-
]-9- , ,  1, , .

, .
1:519( +1)

Rf(xB.)=2,19



 147-r
2-[ -(4- ]-6-[4-[1-(2,5- )]- ]-9-

, : 4- -1-(2,5-
4- -1-(2,5-  i 2,5-

 (  Lancaster), ,  38, ,
.

,  b: 4- -1-(2,5-
4- -1-(2,5-  4- -1-(2,5-

, ,  38, ,  b.
,  b: 2- -6-[4-[1-(2,5- )]- ]-9-

2- -6-[4-[1-(2,5- )]- ]-9-  2,6- -9-
, 4- -1-(2,5-  i , , 

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

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

,  1, , .
. 557 ( +1)

Rf(x .)=2,22
 147-s

2-[ -(4- ]-6-[4-(1- )- ]-9-

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

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-
4- -1-  4- -1- , 

,  38, ,  b.
,  b: 2- -6-[4-(1- ]-9-

2- -6-[4-(1- ]-9-  2,6- -9-
, 4- -1- , , 

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- ]-9-
 2- -6-[4-(1- ]-9- , 

,  1, , .
: 495 ( +1)

Rf(x .)=2,25
 147-t

2-[ -(4- ]-6-[4-[1-(2- -4- )] ]-9-

. : 4- -1-(2- -4-
4- -1-(2- -4-  2- -4-

 (Lancaster,  Acros), ,  38,
, .

.  b: 4- -1-(2- -4-
4- -1-(2- -4-  4- -1-(2- -4-

, ,  38, ,  b.
.  b: 2- -6-[4-[1-(2- -4- )] ]-9-

2- -6-[4-[1-(2- -4- )] ]-9-  2,6- -9-
, 4- -1-(2- -4- , , 

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(2- -4- )] ]-9-

2-[ -(4- ]-6-[4-[1-(2- -4- )] ]-9-
 2- -6-[4-[1-(2- -4- )] ]-9- , 

,  1, , .
: 541 ( +1)

Rf ( .)=2,28
 147-u

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

, : 4- -1-(3,4- ) 
4- -1-(3,4-  3,4-

 (Aldrich,  Chemical Company), , 
 38, , .



.  b: 4- -1-(3,4-
4- -1-(3,4-  4- -1-(3,4- , 

,  38, ,  b.
,  b: 2- -6-[4-[1-(3,4- )] ]-9-

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

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(3,4- )] ]-9-

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

,  1, , .
: 525 ( +1)

Rf ( .)=2,29
 147-v

2-[ -(4- ]-6-[4-[1-(2,6- -9-

, : 4- -1-(2,6-
4- -1-(2,6-  2,6-

 (Aldrich,  Chemical Company), , 
 38, , .

,  b: 4- -1-(2,6-
4- -1-(2,6-  4- -1-(2,6- , 

,  38, ,  b.
,  b: 2- -6-[4-[1-(2,6- ]-9-

2- -6-[4-[1-(2,6- )] ]-9-  2,6- -9-
, 4- -1-(2,6- , , 

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(2,6- )] ]-9-

2-[ -(4- ]-6-[4-[1-(2,6- )] ]-9-
 2- -6-[4-[1-(2,6- )] ]-9- , 

,  1, , .
: 525 ( +1)

Rf .)=2,26
 147-w

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

. : 4- -1-(3,5-
4- -1-(3,5-  3,5-

 (Trans World Chemicals,  Fluorochem Ltd.), , 
 38, , .

.  b: 4- -1-(3.5-
4- -1-(3,5-  4- -1-(3,5- , 

,  38, ,  b.
.  b: 2- -6-[4-[1-(3,5- ) ]-9-

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

 1, ,  b.
,  c: 2-[ -(4- ]-6-[4-[1-(3,5- )] ]-9-

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

,  1, , .
: 557 ( +1)

Rf(x .)=2,31
 147-

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-

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

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(2,4-
4- -1-(2,4-  4- -1-(2,4- , 

,  38, ,  b,
.  b: 2- -6-[4-[1-(2,4- )] -9-

2- -6-[4-[1-(2,4- )] ]-9-  2,6- -9-
, 4- -1-(2,4- , , 

 1, ,  b.



,  c: 2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-
 2- -6-[4-[1-(2,4- )] ]-9- , 

,  1, , .
: 557 ( +1)

Rf(x .)=2,31
 147-

2-[ -(4- ]-6-[4-[1-(3- -4- )] ]-9-

. : 4- -1-(3- -4-
4- -1-(3- -4-  3- -4-

, (  Pfaltz-Bauer ), ,  38, ,
.

.  b: 4- -1-(3- -4- ) 
4- -1-(3- -4-  4- -1-(3- -4-

, ,  38, ,  b.
.  b: 2- -6-[4-[1-(3- -4- )] ]-9-

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

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

9-
2-[ -(4- ] 6-[4-[1-(3- -4- )] ]-9-

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

: 537 ( +1)
Rf(x .)=2,25

 147-z
2-[ -(4- ]-6-[4-[1-(4- )] ]-9-

. : 4- -1-(4-
4- -1-(4-  4-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(4- ) 
4- -1-(4-  4- -1-(4-

, ,  38, ,  b.
.  b: 2- -6-[4-[1-(4- )] ]-9-

2- -6-[4-[1-(4- )] ]-9-  2,6- -
9- , 4- -1-(4- , , 

 1, ,  b.
, c: 2-[ -(4- ]-6-[4-[1-(4-
)] ]-9-

2-[ -(4- ]-6-[4-[1-(4- )] ]-9-
 2- -6-[4-[1-(4- )] ]-9-

, ,  1, , .
: 573 ( +1)

Rf(x .)=2,23
 147-

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-

. : 4- -1-(2,4-
4- -1-(2,4- (2,4-

 (Aldrich,  Chemical Company), , 
 38, , .

.  b: 4- -1-(2,4- ) 
4- -1-(2,4-  4- -1-(2,4- -

, ,  38, ,  b.
,  b: 2- -6-[4-[1-(2,4- )] ]-9-

2- -6-[4-[1-(2,4- )] ]-9-  2,6-
-9- , 4- -1-(2,4- ) , 

,  1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(2,4- -
)] ]-9-

2-[ -(4- ]-6-[4-[1-(2,4- )] ]-9-
 2- -6-[4-[1-(2,4- -

)] ]-9- , ,  1, 
, .

: 625 ( +1)



Rf(x .)=1,44
 147-ab

2-[ -(4- ]-6-[4-[1-(2- )] ]-9-

. : 4- -1-(2-
4- -1-(2-  2-

)  (Fluorochem,  Ltd.), , 
 38, , .

,  b: 4- -1-(2- ) 
4- -1-(2-  4- -1-(2-

, ,  38, ,  b.
 b: 2- -6-[4-[1-(2- )] ]-9-

2- -6-[4-[1-(2- )] ]-9-  2,6- -
9- , 4- -1-(2- , , 

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(2-
)] ]-9-

2-[ -(4- ]-6-[4-[1-(2- )] ]-9-
 2- -6-[4-[1-(2- )] ]-9-

, ,  1, , .
: 573 ( +1)

Rf .)=2, 26
 147-

2-[ -(4- ]-6-[4-(1- ]-9-
-N- -4-(

N- -4-(  4-(  (Aldrich, 
Chemical Company)  L.G. Humber [J. Med. Chem, 9,441-443 (1966)]

 b: 2- -6-[4-(1- ]-9-
2- -6-[4-(1- ]-9-  1,6- -9-

, N- -4- , , 
 1, ,  b.

, c: 2-[ -(4- ]-6-[4-(1- ]-9-

2-[ -(4- ]-6-[4-(1- ]-9-
 2- -6-[4-(1- ]-9- , , 

 1, , .
: 503 ( +1)

Rf(x .)=2,24
 147-ad

2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

. : 4- -1-(3-
4- -1-(3-  3-

 (Lancaster, ), ,  38, ,

.  b: 4- -1-(3-
4- -1-(3-  4- -1-(3- , 

,  38, ,  b.
,  b: 2- -6-[4-[1-(3- )] ]-9-

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

 1, ,  b.
. : 2-[ -(4- ]-6-[4-[1-(3- )] ]-9-

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

,  1, ,  .
: 581 ( +1)

Rf(x .)=2,35
 " ", , , 

, . , 
, , .

, , , ,
.

, , , 
, , , , , , .

, , , , , ,
.

, , .
, , , 



, , .
 "  "  ( ) , 

. 
, , , 

, , 
. 

, , 
, , .

 " " , , 
.  " " 

.
,, 

.
" , , 

.

, , ,
. 

, , , : , 
; , ; 

; , ; ; 
, ; ; 

.

, 
.  "  " " 

, , 
, , , ,

. 
, , 

, ,
, .

, . , 
, , , , , 

. . 
. JC- , , 

, . , -
 (HTLV)  1  2 .

 (HIV)   1   2  .  Epstein-Barr  
, , 

.
,  BRCA 1, bcl-1/PRADl,  D1/CCND1, 16,

cdk4,  Arg24Cys- , 16INR4 . .
,  BRCA 1- .

 MMSC1 , 1 
,  CtIP ,  BRACA 1 ,

 BRCA 1 ,  MKKS , 
, , . 

,
 cdk4,  1  ,  

. 
 (PSA) -1 (IGF-1), , 

.  (NMPs) , , 
.

,  25
 ( ) 500 . 

 1  500 . 
 1  50 .

, ,
. 

. ,
, , , , , , .

.

, , 
, , .

, , 
. 

. ,



, .
, 

. , . 
, , . 

, . 
 4  9. 

, , .

. 
, , 

. 
.

. 
, , 

, , , , , , , , .

. 
, , , , , , , .

 4%  80% . 
 50  500 ; 

 1  200 .

.
: , ; , ; , , ,

; , ; , ; ; , ; , ;
2 l2, ; , ; EtOH, ; N, ; l, ; ,

; DIEA, ; RT PCR, 
; HEPES, 4-(2- )-1- ; MgCl2 ; EGTA,

 ( )- , , ', N"- ; EDTA, 
; DTT, ; l, ; NaF, ; BSA, 
; . ( .),  ( ), . ( .),  ( ), . . (s. ),  ( ).
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 4

 IC50  cdk-4 :
:

-3-  (GST-Rb) (Kaelin, W.G., Jr., et al., Cell 64:521-
532,1991)  Dr. William Kaelin. GST-Rb . Coli  pGEX-Rb
(379-928). ,  YT-
37°  2 .  0,1  3 . 

,  STE  (0,1  NaCI, 10 ,  8,0,
 EDTA),  10% . 

 4° . 
 Coomasie blue- ,  SDS-PAGE, 

.
4/ :

 4 (cdk-4)  RT PCR, ,
 (Matsushime, , et al- Cell. 71:323-334, 1992). 

 D1  RT PCR,  MCF-7. 
 (Xiong, Y., et al., Cell, 65:691-699, 1991).  cdk-4,  D1  pFastBac

(Life Technologies)  Bacmid , , 
,  Bac-to-Bac ,  Technologies

 10359-016), Bacmid  Sf9 , 
. , 

. , 
l 0,1  cdk4,  D1,  72 .

 Sf9 ,  cdk-4,  D1,  50  HEPES, pH 7,5, 10
MgCl2, 1  DTT, 0,1 , 5  5 ,

 500  5 .  4° . 
 10000  g  20 .  4° .  10% 

 -80° .

ill  Multiscreen 96-  (0,65  Durapore ) 
200  (50  HEPES,  7,5, 10  MgCl2, 1  EGTA). GST-Rb (0,5 ), 

,  50 .
 50  HEPES,  7,5, 10  MgCl2, 1  EDTA, 1  DTT, 1  EGTA, 10

, 0,1 , 0,1  NaF, 0,25% BSA, 10  0,25  [ 33 ]- .
 0,1 dk4/  D1 ( ) .  30 .  37° .

 Millipore Vacuum Manifold.  TNEN (20 ,
 8,0, 100  NaCI, 1  EDTA, 0,5% -40). ,

 (Packard)  40  Microscint-O®



(Packard).  Top Count  Top Seal
.

 1.
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 cdk2.
50  cdk-2 :

-2
: GST-Rb.  cdk4/  D1

2/ :
 cdk2  Dr. David Morgan at UC, Berkely

(Desai, D. Et al. Molec. Biol. Cell, 3:571-582, 1992).  . 
MOI's 0,1  1,0  cdk2 , ,  72 .

:
 cdk2/  cdk2/  D1, .

 cdk2/  0,1  100 . 
 30  30° .

 1.
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 cdk7/
:  H2N-RRR(YSPTSPS)4-COOH  CTD  II

7/ :
cdk-7  PCR. 

 Tassan, J.P., et al., J. Cell Biol. 127:467-478. 1994  Darbon, J.M.et al, Oncogene. 9:3127-3138.
1994.  PCR 

 Fisher & Morgan, Cell, 78:713-724, 1994.  Bacmid 
 cdk4  D1.  MOI's 1  2 

cdk7 , ,  48 .
:

 ( -
 ll)  7, . [ 33 ]- 

33 ]- .  96 V- , 
,  Millipore Multiscreen 

. .
:

 96 V-  100 .
 15 , 0,5  [ 33 ]- ATP, 50  Hepes, pH 7,5, 10  MgCl2,

 EDTA, 1  DTT, 10  ( , 0,1 , 0,1  NaF, 10
.  0,125  cdk7  ( ).  5

24° .  40  300 . 
 V-  Millipore Multis 96- .

 15 . 
 4  100  75 . 

,  Multiscreen 
 40  Micro-Scint .  Top Seal  1,5 .,

 Packard. Top Count .
 1.
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 CDKl/  [33P]ISPA

 ( - PKTPKKAKKL),  in vitro 
p34cdc2 .

 CDKl/ 1 :
cdk1  PCR. 

 Lee, M.G. and Nurse, P. Nature, 327:31-33, 1987.  RT PCR 
 Pines, J. and Hunter, ., Cell, 58:833-846, 1989.

 Bacmid  cdk4  D1,
 0,1  cdk1,  1  48 

.
:  p34cdc2 SPA[33P] -  Amersham Life Science

 RPNQ0170) ,  96 , 
.  50 ,  8,0, 10  MgCl2, 0,1

Na3 4 ( ), 0,5 , 0,2 33 - , 2  DTT  0,75
 3  cdkl/  100 . 
30 .  30° .  200  300  (50 , 5
EDTA, 0,1% ( ) -100 ), /

 (2,5 ). ,  Packard
TopSeal  Packard Top Count . 50 ,

,  GraphPad Prism .
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 in vitro
 in vitro



, , 
Skehan, P., et al., J. Natl. Cancer Inst. 82:1107-1112, 1990. -EDTA,

, ,  96-
 37° . . 

, 
 4 .  0,1  10%  60 . 

4° . , 
30 . 0,4%  1% .  0,1
10  (pH 10,5)  5 .  490 , 
Titertek Multiscan /340 .

 CyQUANT :
,  CyQUANT 

. -EDTA, , 
,  96-  37° . 

.  -
80°  30 .  200  CyQUANT-
GR  (Molecular Probes 3-7026)  3-5 

.  CyQUANT-GR  Molecular Devices Fmax 
 (  485 ,  530 ).

:
MCF7 - ,  (  22);
MDA-NB-231 - ,  (  26);

-29 - , ,  (  38);
-15 -  (CCL 225);

549 -  (CCL 185);
-3 - ,  (CRL 1435) 

DU 145 - ,  (  81).
,  

.
 MCF7, MDA-NB-435  MDA-NB-231 

(Biofluids) ,  5% , 0,01
 3  L- .  RPMI 1640  (Life Technologies),

 5% , 0,01  3  L- .
 1.




















