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(  1):     a-  

        

,     ` XI : 

2.       

      XII  

      

 (  1):  

3.       Y- , 

  XIII   ,  Ca-Cb 
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      (R,S)-
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  (R,R)-TADDOL-Á (XXIX ) ¨ ( S)-NOBIN-Á (XXX ) ( . 5):  

  

. 5. (R,R)-TADDOL   ¨  (S)-NOBIN   : 

      10 % 

(R,R)-TADDOL   , 82% 

   81%    

 (R)-   a-  a- : 

     (S)-NOBIN-  (XXX)   

 [122, 123]:      

 (ee < 68 %):  

     

    Ni
II
  ,   (2-

) -2-  (PBP)  

      (XXXI ) 

(  3):  

 3: 
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C-     

       

  : 

    , (S)-

NOBIN-       

     

,       

(92-98. 5%) [123]:       (8 ), 

       18
F-  

    [124]:  

       

 r (S)-  (R)-3.3'- )-1,1'-

-2,2'-  (BIMBOL) (XXXIV )   -  

 ,    

      

((XXXI ))    : 

      

:   ,  10 %  BIMBOL -    -

     -

  5-7  r 68-86 %   (S)-

  [125] ( . 6,  4):  

 

 6. (S)-BIMBOL-  :  

 4 
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      ,   

     

    [126-128]:    

,  Ni
II   ̃Cu

II      

        

:      ʬʱ  

 (XXXVII )  ,  

,  NaOH-  ˀ  ̃ 1-10  %  

 (  5):  

 5 

 

 1-       ,  

CuII     (XLI)    

     -

 (ee > 92 %),  Ni
II
    (XXXVIII ) (ee > 30 %): 

     (XL)  

- ,     
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   (ee > 97 %):  

          1  

ɷ 
  , 

% 

,  . , % ee, % 

1 XXXVIII  10 NaOH, 1.2 34 30(R) 

2 XXXIX  10 NaOH, 1.2 82 89 (R) 

3 XL 10 NaOH, 1.2 97 6(R) 

4 XLI  1 NaOH, 3.0 71 92(S) 

5 XLI  2 NaOH, 3.5 91 88(S) 

  ,      

 Ni II   XLIII     

     ( . 7):   

 (S,S)-1,3- -2,2- -4,5-  (XLIV )  

(R)-2, 2'- -1,1'-  (XLV ) ,  

      

  8%- : 

    

. 7.     

:  

,    



 

46 

 

     

   CuII    [(R,R')-(N,N'- -(2'-

)]-1,2-   XLII 

:  

,       

     ,  

       

  ( . 8):   

   ,    

     

  ,      

    :  

 ,    

     

       

   ( Na2+ )  

NaOH-  ˀ : 

 

. 8.       

     : 

,       
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 C-  :    

      

 ,    

      

 :     

      C-  

    (  6):  

      

     ,  

   Cu-      

     :  -

       

 ,     

      

     : 

, Cu
II       

,   ç   

è:     

ç   è   

   ,     

     :  

       

 - ,     

    :  

 6 
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     .   

   ,  

    (R,S)-   

      

  :   

  XLII   -  

    91 %   81 %   

[129,130]: 

    

     1990 - .  

  .  ,    

  -, -    

    

 (ee > 98 %)    

  [130-134]: 

     

     (  9):  



 

49 

 

 

. 9.     : 

, .      ,  5,5ɦ  

    Co
III   

  (XLII I )  

    -  

(  :  ˒ = 96:4) [135]:     ,  TiIV  

  (XLV) N-  

   -  (  : 

 = 98:2) [136,137]:  
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.  a-    

     3,3ɦ -  

      

 ,   Ti
IV  : 

Ti
IV   (LIV , LV)    

    (TMSCN) 

 (KCN/Ac2O ) [138]: 

  ,  . .   . . 

      Co
III    

      

,      Na+
  ̃ Li+ 

:     

    

    ,  

     

    

 ( . 10) [139] :  

  

. 10. Co
III   -    

: 

   

      

,  r Al
III

   

    (XLVI )  58 % 

    

    [140]:  

       r
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 (S,S)-  (R,R)-1,2-   

 (  t-Bu- )   

(LIX ),      

     

    C-

  ( . 16) [141]:  

  

. 11.  1,2-     

   : 

  ,   , 

      

     

  :  ,  

     ,    

,       

    :  

1.4.2.     

    

   

 ,      

 ,      (ee ) 

     -

       

:  

Ee˓ ʺ˕ː. = ee0 . ee  , 

 ee0-  ̀      



 

52 

 

  :  

        

,      [142-

145]:  . , .    1986 .  

     

     

     :  

 1994 .-       

     rML2   

ç  è:  

1. ML2 ï      , 

       

   :   

       MLRLR  ̃

MLSLS  :    

      

  MLRLR  ̃ MLSLS   MLRLS 

  rx, y, z   

(  7):  

 7 

 

 g = 1,       

  ee . = ee .,     

 :  g>1,       

       

,   g < 1,       

       ; 
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,     ,  g = 0, 

   r  g = 100:   

2.  ç  è ,  

      

   I   II 

:     I  , 

 ñ ò   II -    (  8):   

 8 

  

,      

    ñ ò,   

     

   ee . -  :  ,  

        

     :  

,       

     ,    

       

,  100 %  : 

1.4.3.  ,     

 a-    

 

          

,      
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:  ,    

       

      

      

  :    

    -

  ,   (C-C  

), a, ɓ-  ̃ ɓ,ɔ-   , C-    

,   ,   

   : 

 , Co
III

  ̃ Al
III

  -  

      

  ,     

[146],     [147]  

  [148]: 

     ,  -

[ ]-  (III )-   

  C-H     

 :       

      

  [149]:       

a-      

        C-

H     [149]:   

   ,     

      

 ,      

      

:  

  ,    

     

     C=C   

  ,    -
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: 

   Co
III

  -  

     O-

 ɓ-   a,ɓ-

      

 (Z)  ̃(E)-   

,     

  C=C    

  [150-152]:   

 ,      

 3-   ̃ 7-

:  

  ,      

[E1cB] ,       

    ,   

    ̓Syn  -

 r (E)-   

[153,154] (  9):   

 9 

  

 ,   ,    

      :  
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   Syn  

    ,  

         

 ɤ-   [155]:   

     ,  

  Co
III

  -   

  -     

   a-   

   :    

,     

      

    ,  

     

 (S)-   ,  

   :   

  C = C   

     L-allo  

 S- -ɓ-   

  (de 25%) (  10): 

 10 
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  ,  ɓ-  a-   

       

     

 -    :  

 ,      CH-

        

   [156]:  

,   a-H-ˀ  

   ,     

 :  ,     

    ,   

      ,    

:   a-   

  , a-   ,  

      -

   ,    

,      

 :  ,   

      

   ,    

     :  

Co
III      

      

     11 %   35%   [157]: 

     -  

  ,   

     : 

,    ,   , 

     

     , C=C 

     

,     

    ɓ-  a-
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 :  

  80-     , 

 a-   (S)-   

     Ni II   

       

 a-    

 [158]: ,     

(S)-2-N-(Nô- )  [(S)-BPBA, LXV] (S)-2-N-(Nô-

)  [(S)-BAA, LXVI] ˜ (S)-2-N-(Nô- -

)  [(S)-BPB, LXVII ]   

 ( . 12):   

   

. 12. (S)-    ( , LXV-LXII )   

  -   ( , LIIX -LXX ): 

     a-

   Ni
2+

     

-    ( . 12, ): -

      

 (S)-      

       

  :   ,    

   ,  

    

 C-      

 : 
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-   ,  

   ,  N-   

       

   re , si    

   : ,  

   (S)-a-   

 ( ee 25- 90 %): 

    ,  Co
III

  ̃ Al
III

 

   Ni
2+

  -  

      

 :  , Ni
2+

  

      

  ,  , 

     CH-  

   ,  

      

  ,     

    :  

      

  ( . .  ( ), . .  ( )  . 

.  ( )  )   (S)-  ̃ (R)-a-

     

 [158-161]:      

   ,   -

   150-    

  a- :   ( ,   

(E)- )    

    -

  ( )  ( . 13): 
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   ,  N-    

   Ni
2+

   , -

      Ni
2+

 

       ,  

 C=N       

   :    ,  (S)-

     

    (S)-a-  , 

   (S,S)-      

      

   [162] ( . 13 ):   

 

. 13. Ni
II
-(S)-BPB-(S)-Ala     

: 

       

  ,    

    

  (R)-   

  (S,R)-   N-
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,     

  : (S)-a-   

 (S,S)-    

  ,     

   [162]: 

 

. 14. (S,S)-  ̃(S,R)-    

: 

      (S)-

      

     

 :  

  ,     R-

   (S)-BPBA-  (S)-BPB-   

    ,  -

 (R)-     

   ,     

    ,  

     (S)-BPBA-(S)-

BAA-(S)-BPB    (ee 25 ° 90 %):  

       

  ,  N-  
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 [163]:  ,    

,      

   :  ,  

     

   -  :  

        

      

    re  ( . 15): 

 

. 15. Ni
II
   (S)-N-2-(N-(2- ) )  

(LXXI )  (S)-N-2-(N-(3- ) )   (LXXII ) 

      

 : 

(S)-a-     

   (S)-2-[N-(2,4,6-

) ]   (S)-2-[N-(3,4- -

) ]    

       

 (LXXIII , LXXIV ) ( .16): 

 

. 16. (S)-2-[N-(2,4,6- ) ]  



 

63 

 

(LXXIII ) ̃  (S)-2-[N-(3,4,- ]  (LXXIV ) 

        Ni
II   

   : 

 , N-     3  4-

    LXXIV   

      

,       (de 

~ 92-94 % 15-30  ) [164]:     

   ,   

  a-  a-    

:  

  Ni
II
  

   ɓ-  a-  

   [165-167]:  ,  

(R)-ɓ- -a-  (Ser, Thr)  -

  ,  O-   

    a,ɓ-  

   [(  (LXXV )  

(E) ˍ˗ (Z)-  (LXXVI )]   

 ( . 17):  

  

. 17.  LXXV   ̃LXXVI   

: 

  C=C   , 

 ( , ,    ) 

  ,     



 

64 

 

ɓ-   ,    

  (S)-a-   

 :     

    

      90 %: 

   ,    

    Ni II  -  

,  -    

,     -

        

   : 

    C-  

    ,  

     (  11): 

 11: 

 

R=H, Rô=PhCH2 (LXXIX , LXXXIII ); R=H, Rô=CH2=CH-CH2 (LXXX , LXXXIV );  

R=CH3, Rô=PhCH2 (LXXX I , LXXXV ); R=CH3, Rô= CH2=CH-CH2, (LXXXII , LXXXVI ):  

      

      

 (ee > 90 %)    

  (2-48 ):    

   (ee ~ 60 %), 

    a-  a-  
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  ,    

   `  

  (  ):  

,     

     

      

    (ee >95 %)  

    -

       :  

    ,   

 ,     

10-15%-       

 ,     

 ,      

     

   :  

      , 

       

 N-     

  (F, Cl, Br  )  -

 (CH3  )  ,  

     

,      

   :  

1.5. Ŭ-      

    

      

 ,       

  :    

   . , . , .   

. ,   .      

[168-171]:  

  80-     
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      a-  

     

  2,5-   

-      [168]:  

  ,   

   (S)-  (S,R)-    

 (LXXXVII ) (  12):   ,  

 2-    (S)-   

5-     (R)-   

       (R)-

   : -  

 5-      

         

,  2-       

 ,  (S)- , (S)- , (S)-   (S)-a-

ˉʺʾˀˁ-3,4-  [168,169]:   

  -   (LXXXVII ),   CH-

     :  

 (LXXXVII I)     O-

  (81),      

 (82)  (  12):  

 12 



 

67 

 

 

    ,  

-   [(S)-Val-(S,R)-Ala-OCH3]  

   13- :  

 13 

 

   (R)-a- , (R)-a- -

DOPA- ,ˀ (R)-a- -a- , (R)-a- , (R)-a- -S-
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, (R)-a-   (R)-   

  [170-177] (  13):    

    a-     

,      

:  

  , (S)-Ala-(S)-Ala-  ˀ  ̃ L-   

      [178]:  

     a-  a-

   : 

-         

   :  

      

   C  

    a-

  :    

  CI     

  (S)-a-  CII ,  ̃ 90 %  

 (  14, R = SMe) [179-183]: (CII ) (  14)  

 14 

 

 

      

       

      

 :   -

   (1R, 4R)-    
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` CIII :       LDA: 

 CIV      

  (R)-   CV   

(  15) [184,185]: 

 15 

 

    

      2- -3-  

 CVI    [  16, R = -Bu]: 

     

 CVII    60/40 ,  

      

    

  : 

       

     :  

      [186]: 

 16 

  

     a,a-

    a-

     CX 
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   (  17) [187]:   , 

  n    -

       

   :    

  2-  (R3)   (R4)  

    :  

    

  86 %:  

Ni
II
  -    ˀ C-

      

    (S)-  (R)-2- -3,3- -(4-

)   :  

      

99 % [188]: 

      

    ,    

  (     

 )   -

: 

 17 
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, .     

   (S)-2-N-(N'-

)    N-

    ,   

-1- -   ( . 18) [162]:  

  ,    N-  

    -1-   

     , 

         

: 

 

. 18. .     : 

        

 NiII   ,  

    C- , 

     (  18) [189]: 

 ,        

 C- ,   N- : 

 18 
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    ,   

       

  [190,191]:    -

        

  [164,192,193]: 

        

 ñ ò  ,  

        

    

    CXII   

 LDA   BuLi   [194] (  19):  

 19 
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 CXXII     , 

      

     ,  

   CXXII     

(S,R): ,   CXXII  -  a-   

   CXXIII     

     :  

      

   re      

    -     

  -  CXXIV :    

     90-98 

%: 

a-      

      

 [195]:       

       a-  

  :     a- -

      

   . )   

, )    
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 [195-199]: 

     

      

       ,  

   , 

  p-   

  99 %   96 %   [196]:  

    0.5  % 

 -  CXXV  , 2009 -  

      

  a-    

(  20) [197, 199]:  

 20 

 

       

   ,   

     :  

    CXXVI   CXXVII   

  :  

, a-   

     

    -

       

    

  :    
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     , 

      

     , 

  ,    

      

:  

    ,  

  ,  (S)-2-N-(N'- )  

  N-     

 (Cl, F, Br)   (CH3  ) 

      

    

 (ee > 98 %)     (5-15 

):        

   (   

)    -

 r 18
F, 

11
C, 

15
N      a-

  :  

     

         

     

,      

    

       -

  :  

 

  2  

      

     ,  

     

        

 ,     
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     -

     : 

       

 a- ,     

  ,    

 , , 

     

  :  

      

  ,    

 ,     

      

 ,     

( )     :  

  ,     

     

    ,  

     

: ,      

,   

      

     (  

    ),    

      

:  

    

    

    ,  

     

      :  

  ,   

        

  ,    

   ,      
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 :  

     , 

       

    

    (S)-N-(2- )-1-

-2-     

[(S)-BPB]      NII   

       

 :    

 C-      

   (S)-a-   

:  ,   ,  BPB  

 N-     

     

     

 :      

   ,   

    :  

      , 

      -, -  - 

   (F, Cl)   (Br) 

       

 a-    

   :   

     

      BPB  

 N-     

  ( , CH3)   

   : 

, N-     -, -  

-   (F, Cl, Br,)   

(CH3  )   BPB   
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     -  

    -

  (ee > 97 %)    (S)-  ̃(R)-

    (5-30 )  

      :  

      

   (  10-15 %- ),  

        (S)-  

(R)-     a-

      

    

    : 

      

     

. 

¶  (S)-2-N-(N'- )  [(S)-BPB] 

    , N-

    -, -  -

  (F, Cl, Br  ) -

 (CH3  )  ;  

¶       

 (Gly, Ala)    Ni
II   

-   ,   

      

  ; 

¶   ,  -  

  ,  

    C-

    (S)- ˜ (R)- a- , 

  a-    

  (   ) -

; 
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¶     

     (S)- ˜ (R)-ɓ-

-a-    ; 

¶      

 ɓ-  , , 

     a-

 (S)-  (R)-    -

   ; 

¶     a-  

    

     

    

:  

¶   (S)- ˜ (R)-a-  

     

   : 

,      

   ,    

    

 :  

 

 

 

 

 

 

 

 

 

 

 

 

 3  
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3.1.       

    

  

    

      

   ,   

    -

       

(S)-Pro     (S)-N-

(2- )-1- -2-  [(S)-BPB]  

(S)-N-(2- )-1-(3,4- ) -2-

 [(S)-3,4-DCBPB]     [164-166]:  

 ,  -    

 ,    -  

    

 CH- ,     -

     

 C-    88-92 % 

,     

 a-  :  

     -

     

,      

      , 

       (R,S)-  

(1 -  ʳ 10  )    

      (1 -  

   ~ 150-350  ):   , 

      

      

,       
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: 

     

  (   3 )   

 , (   

 88-90 %  )   -

    :  

      , 

     SiO2 

 :      

   (ee > 95 %)  

 :      

   ,   

       

     

 ( - )  -

    

 : ,   

  (  10-20 )    (ee 

~96 %)         

   -   -

    :   

 ,    

   (S)-     BPB 

      ( . 

1 )    ʳ N-  

     

 (F, Cl, Br, C6H5CH2O)   (CH3) 

 ( .1 )̫:  

 



 

82 

 

             

                                                                                                                

. 1.      ( )  

   ( ) : 

     

     a-  

   ,  

    : 

3.1.1. (S)-      

  

               

     (S)-2-N-(Nᾳ-

)  (BPB)   

   [164, 166]:  ,   (S)-

       

  N-   (1-9, 

 1):  

 1 

 

R
1
 = Cl, R

2
 = R

3
 = H, (S)-2-CBP (1); R

1
 = F, R

2
 = R

3
 = H, (S)-2-FBP (2); R

2
 = F, R

1
 = R

3
 = H, (S)-3-
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FBP (3); R
3
 = F, R

1
 = R

2
= H, (S)-4-FBP (4); R

1
 = Br, R

2
 = R

3
 = H, (S)-2-BrBP (5); R

2
= Br, R

1
 = R

3
 

= H, (S)-3-BrBP (6); R
3
 = Br, R

1
 = R

2
 = H, (S)-4-BrBP (7); R

1
 = H, R

2
 = R

3
 = CH3, (S)-3,4-

(CH3)2BP (8); R
3
 = C6H5CH2OC6H4CH2, R

1
 = R

2
 = H, (S)-4-BOBP (9): 

     2-

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

, 3,4-   4-

:  

 , -     KOH-

  40 
o
C-  (S)-     

     

  N- . (S)-N-(2-

) ` (S)-2-CBP (1), (S)-N-(2- ) ` (S)-2-FBP 

(2), (S)-N-(3- ) ` (S)-3-FBP (3), (S)-N-(4- )-

` (S)-4-FBP (4), (S)-N-(2- ) ` (S)-2-BrBP (5), (S)-N-(3-

) ` (S)-3-BrBP (6), (S)-N-(4- ) ` (S)-4-

BrBP (7), (S)-N-(3,4- ) ` (S)-3,4-(CH3)2BP (8), (S)-N-(4-

) ` (S)-4-BOBP (9):  

  (1-9) N-    

       

      

  : 

 ,   , 0
C 

   1-9  PCl5-  

    

  2-    

    10-18 (  2):  

 2 
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ʟ˕˔ʺˇʳ R
1 

= Cl, R
2
 = R

3
 = H, (S)-N-(2- )-1-(2-

) -2- ` (S)-2-CBPB (10); R1
 = F, R

2
 = R

3
 = H, 

(S)-N-(2- )-1-(2- ) -2- ` 

(S)-2-FBPB (11); R
1
 = R

3
 = H, R

2
 = F, (S)-N-(2- )-1-(3-

) -2- ` (S)-3-FBPB (12); R1
 = R

2
 = H, R3 = F, 

S)-N-(2- )-1-(4- ) -2-

` (S)-4-FBPB (13); R
1
 = Br, R

2
 = R

3
 = H, (S)-N-(2- )-1-

(2- ) -2- ` (S)-2-BrBPB (14); R1
 = R

3
 = H, R

2
 

= Br, (S)-N-(2- )-1-(3- ) -2-

` (S)-3-BrBPB (15); R1
 = R

2
 = H, R

3
 = Br, S)-N-(2- )-1-

(4- ) -2- `  (S)-4-BrBPB (16); R1 = H, R
2
 = R

3
 

= CH3, (S)-N-(2- )-1-(3,4- ) -2-

` (S)-3,4-DMBPB (17), R
1
 = R

2
 = H, R

3
 = C6H5CH2OC6H4CH2, (S)-N-(2-

)-1-(4- ) -2-

`  (S)-4-BOBPB (18):    

,  (S)-BPB   

   N-    

     ̓SOCl2 [166]: 

, (S)-3,4-DCBPB-       
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,      

      

    10 %- :   

    PCl3-  , 

   (  

)     2-

  :  

      

   N-  

     

:    ,   

    2-  

     

      PCl5ï  

  CH2Cl2-   0 0C-   PCl5-  

    :  

   ,   

      

      

 ,     

  :  ,  

   ,    

ʼ 2N HCl-       

   ʳ (S)-2-CBPB 

. HCl (10), (S)-2-FBPB . HCl (11), (S)-3-FBPB . HCl (12) (S)-4-FBPB . HCl (13), (S)-2-BrBPB . 

HCl (14), (S)-3-BrBPB . HCl (15) (S)-4-BrBPB . HCl (16), (S)-3,4-DMBPB . HCl (17), (S)- 4-

BOBBPB . HCl (18) [200-203]: 

     

      

      

 : . 2-    (S)-2-CBPB ī 10 

   1H  ): 
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. 2:  (S)-2-CBPB   1H  
: 

  ,     

  10-18 ,   

   (S)-BPB- ,    

      

 ,      

     

   : 

    10-18 

    Ni
II      

 (   )    

-     [204-

206]:  

3.1.2. Ni
II
-     

    

N-     , 
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  3,4-    

   10-18    

     Ni
II-   

 :  , 

KOH-     60 0
C   

 Ni
II         

  19-36  -  

 (  3):  

 3 

 

R
1
=Cl, R

2
 = R

3
 = Rô= H,  Ni

II
-(S)-2-CBPB-Gly (19); R

1
=Cl, R

2
 = R

3
 = H, Rô= CH3, Ni

II
-(S)-2-

CBPB-(S)-Ala (20);  R
1
= F, R

2
 = R

3
 = Rô= H, Ni

II
-(S)-2-FBPB-Gly (21); R

1
= F, R

2
 = R

3
 = H, Rô= 

CH3, Ni
II
-(S)-2-FBPB-(S)-Ala (22); R

1
 = R

3
 = Rô =  H, R

2
 = F, Ni

II
-(S)-3-FBPB-Gly (23);  R

1
 = R

3
 

= H, R
2
 = F, Rô= CH3, Ni

II
-(S)-3-FBPB-(S)-Ala (24); R

1
 = R

2
= Rô= H, R

3
= F, Ni

II
-(S)-4-FBPB-Gly 

(25); R
1
 = R

2
 = H, R

3
= F, Rô= CH3, Ni

II
-(S)-4-FBPB-(S)-Ala (26); R

1
=Br, R

2
=R

3
= Rô =H, Ni

II
-(S)-

2-BrBPB-Gly (27); R
1
=Br, R

2
=R

3
= H, Rô = CH3, Ni

II
-(S)-2-BrBPB-(S)-Ala (28);  R

1
 = R

3
= Rô = H, 

R
2
= Br, Ni

II
-(S)-3-BrBPB-Gly (29); R

1
 = R

3
 = H, R

2
= Br, Rô = CH3, Ni

II
-(S)-3-BrBPB-(S)-Ala (30); 

R
1
= R

2
 = Rô = H, R

3
 = Br, Ni

II
-(S)-4-BrBPB-Gly (31); R

1
= R

2
 = H, R

3
 = Br, Rô = CH3, Ni

II
-(S)-4-

BrBPB-(S)-Ala (32); R
1
= Rô =H, R

2
 = R

3
 = CH3, Ni

II
-(S)-3,4-DMBPB-Gly (33); R

1
= H, R

2
 = R

3
 = 

CH3=Rô = CH3, Ni
II
-(S)-3,4-DMBPB-(S)-Ala (34); R

1
 = R

2
 = Rô = H, R

3
 = C6H5CH2OC6H4CH2, 

Ni
II
-(S)-4-BOBPB-Gly (35);  R

1
 = R

2
 = H, R

3
 = C6H5CH2OC6H4CH2, Rô= CH3, Ni

II
-(S)-4-BOBPB-

(S)-Ala (36) [204-207]:  

     

   ( ) , SiO2  

  CHCI3-CH3COCH3, 5:1  ,  
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 ( )   : -

      

       ( , 

,   ),     

      -

:    ,   

      

 ,     

 (S,S)-  ̃(S,R)-     (S,S)- 

  :  

,       

,      

      

     

    [166]: , 

      

   4   

  2   (S,S)-  (S,R):  

      

     

 SiO2   CHCl3-CH3COCH3, 3:1   

     

     : 

      500-550  

   (   d-d ),  

      

     

    1H ʛʛʣ 

 :  

. 3-    N-   2-  

    Ni
II
-(S)-2-CBPB-(S)-Ala (20) 

   1H ʛʛʣ :  
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. 3. Ni
II
-(S)-2-CBPB-(S)-Ala   1H  : 

 1
H   , 

  (S,S)/(S,R)  

 (  ) 

   N-    2-   

Br   Ni
II
-(S)-2-BrBPB-(S)-Ala 28   

    99.5/0.5 ( ᾳ  1): (S,S)/(S,R)  

    (  

  ), 1H   

  N-    -

    r 3.62-3.90 

. . ̃  4.21-4.45 . .  (AB ): 

    a-  

      

  ,    

  :  

,   (S)-2-CBPB   

    (S,S)-  (S,R)-

     (   
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)      (S)-BPB 

    

   ( . 4):  

 

. 4.   , CH3OH, 25 
0
C:  

1. Ni
II
-(S)-BPB-(S)-Ala; 2. Ni

II
-(S)-BPB-(R)-Ala; 3. Ni

II
-(S)-2-CBPB-(S)-Ala; 

       4. Ni
II
-(S)-2-CBPB-(R)-Ala:  

      

,    

       

 ( )    

 :    ,   

       

     a-

 (S)-  (R)- : 

 (S)-BPB    

    ,  (S)-   
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  [(S,S- ] 589  

       [(a58925)] 

 ,  (R)-   

  [(S,R)- ]` 

  [166-168]:    

 Rf-ˀ     

  (20, 22, 24, 26, 28, 30, 32, 34, 36)  

      (S,S)-  

 ʳ (S)-   ( '  

 ):    

 (S,S)-    

       

    

      

  :   

 ( .1):  

   1 

    

 

CH3OH/KOH  , 45-55 
o
C-ˍ˗ˉ 

  

 

 

 

  ,%* 
(S,S)/(S,R)**,%  

1 2 3 4 

(S)-2-CBPB (10) 
Ni

II
-(S)-2-CBPB-Gly       (19) 87.7 - 

Ni
II
-(S)-2-CBPB-(S)-Ala  (20) 85.0 99.0 / 1.0 (98.5/1.5) 

(S)-2-FBPB (11) 
Ni

II
-(S)-2-FBPB-Gly       (21) 90.2 - 

Ni
II
-(S)-2-FBPB-(S)-Ala (22) 89.7 99.0 / 1.0 (98.5/1.5) 

(S)-3-FBPB (12) 
Ni

II
-(S)-3-FBPB-Gly       (23) 78.4 - 

Ni
II
-(S)-3-FBPB-(S)-Ala (24) 81.5 97.5 / 2.5 (97.6/2.4) 

(S)-4-FBPB (13) 
Ni

II
-(S)-4-FBPB-Gly       (25) 74.8 - 

Ni
II
-(S)-4-FBPB-(S)-Ala (26) 82.6 97.1 / 2.9 (95.5/4.5) 

(S)-2-BrBPB (14) Ni
II
-(S)-2-BrBPB-Gly       (27) 87.2 - 
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Ni
II
-(S)-2-BrBPB-(S)-Ala (28) 85.7 99.5 / 0.5 

(S)-3-BrBPB (15) 
Ni

II
-(S)-3-BrBPB-Gly       (29) 78.4 - 

Ni
II
-(S)-3-BrBPB-(S)-Ala (30) 81.5 97.5 / 2.5 

(S)-4-BrBPB (16) 
Ni

II
-(S)-4-BrBPB-Gly  (31) 74.3 - 

Ni
II
-(S)-4-BrBPB-(S)-Ala (32) 82.6 97.1 / 2.9 

                                                                                1-  

 

1 2 3 4 

(S)-3,4-DMBPB (17) 

Ni
II
-(S)-3,4-DMBPB-Gly  (33) 80.1 - 

Ni
II
-(S)-3,4-DMBPB-(S)-Ala (34) 81.0 97/3 (97,2/2,8) 

(S)-4-BOBPB (18) 

Ni
II
-(S)-4-BOBPB-Gly (35) 77.4 - 

Ni
II
-(S)-4-BOBPB-(S)-Ala (36) 76.5 97/3 (96,7/3,3) 

(S)-BPB***  

Ni
II
-(S)-BPB-Gly 85-90 - 

Ni
II
-(S)- BPB-(S)-Ala 80-85 94/6 

* -       :  

**  -   1H       , 

***-  : 

              1-   , 

   (S)-BPB   

      

(S)-    -

 :     ʺ ˁ

(S)- 2-CBPB, (S)-2-FBPB  (S)-2-BrBPB    

(  ee > 98 %  ee > 99.0):    

     -

     

  [204-207]:   

    5-9 ,   

   24, 30  36  

  ` .2- :  
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. 5. Ni
II
-(S)-2-CBPB-(S)-Ala (20)   

    

( ) : 

 

 

 

 

. 6. Ni
II
-(S)-2-FBPB-(S)-Ala (22)   

  ʣʖʈ , - (     

); -    : 
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.7. Ni
II
-(R)-3-FBPB-(R)-Ala (24  ) 

     

: 

 

. 8. Ni
II
-(S)-4-FBPB-(S)-Ala (26)     

  : 
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. 9. Ni
II
-(S)-2-BrBPB-(S)-Ala (28)    

  -  : 

   . 6- , Ni
II
-(S)-2-FBPB-(S)-Ala 22  

       

:      

(S)-BPB     , 

    N-  

     (Cl, F, Br) 

  20, 22, 28   

       

  ,   , 

       :  

 2 

    

     

 20 22 28 

 

 

C28H26N3O3ClNi C28.5H27.5N3O3.5FNi C28H26N3O3BrNi 

  546.68 530.44 591.14 

T,K 173 100 100 

    

 P212121 P212121 P212121 

 a, ¡
 

9.3354(19) 9.5229(4) 9.2859(6) 

b, ¡ 10.033(2) 9.9635(5) 10.0121(7) 

c, ¡ 25.919(5) 25.4816(11) 25.9971(18) 



 

96 

 

V, ¡
3
 2427.6(8) 25.4816(11) 2417.0(3) 

Z 4 4 4 

dc, y . 3 1.496 1.457 1.625 y /
3
 

F(00) 1136 1104 1208 

m, ˉ -̄1 0.946 0.846 2.493 ̄ ˉī1 

2qmax,  58 60 57 

 .  3632 21155 28326 

 .  3632 7020 6984 

 .  3265 5844 6663 

 . 

 

325 317 314 

R1(I >2s (I) 0.0604 0.0466 0.0542 

wR2 (  

) 

0.1678 0.1159 0.124 

GOF 1.027 1.016 1.016 

ʭˁʺ˄ˀ ˏʶ˕ʶˉʺ˔˕ʽ 0.00(3) 0.01(5) 0.001(9) 

Tmin, Tmax - 0.842 - 

 

     

  N-     

      re 

,     

       

 :  

     

     

    ,  a-

  r  :   

     -

  a-   (S)-  -

,   ˁ     

    (S)-

  (S,S)-    

  ( ᾳ .1):  

   , N- -
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   ,    

     2-   Cl   ̃ F-

  :  

      N3-C15-C16-

C17     ( . 3):  

 3 

     

   

 
 

Ni
II
-(S)-2-CBPB-

(S)-Ala 

Ni
II
-(S)-2-FBPB-(S)-

Ala 
Ni

II
-(S)-2-BrBPB-(S)-

Ala 
1 2 3 4 

Ni---  

 
3.149 3.001 3.673 

Ni---C(16)-  

,̔ A0 
3.403 3.052 3.372 

Ni-N3-C15-C16 

  
-69.16 -62.1 -60.4 

Ni-N3-C15-C16-C-17 

 
 

87.75 79.72 86.51 

N1-C3-C23-C-24 

 
 

69.97 73.35 78.49 

 

 3-  

 

1 2 3 4 

 
 

Ni
II
-(S)-3-FBPB-(S)-

Ala 

Ni
II
-(S)-4-FBPB-(S)-

Ala 
Ni

II
-(S)-3,4-DMBPB-

(S)-Ala 
Ni---  

 
4.651 4.424 6.673 

Ni---C(16)-  

, A0 
3.122 3.087 3.372 

Ni-N3-C15-C16 

 
 

-51.52 - 48.3 -70.4 

Ni-N3-C15-C16-C-17 

 
 

88.81  89.23 90.32 
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N1-C3-C23-C-24 

 
 

82.89 84.11 81.7 

    ,  

    N-   

  (X1, C 16)     

       2-  

       

 Ni
II
-(S)-2-CBPB-(S)-Ala (20)  ̃Ni

II
-(S)-2-FBPB-(S)-Ala (22): 

       

 : , 2-    

        

  ,   N- -

       

        

 : ,     

  N-      

 (Ni---C(16) ,  Ni
II
-(S)-2-CBPB-(S)-Ala (20)  ̃Ni

II
-

(S)-2-FBPB-(S)-Ala (22)    

  3.403 A
0   3.052 A

0
:    ,  

 F   22   

   :      

     re 

     

,       

  (  

) : 

 ,     , N-

    2-    

      (-N=C-) 

      :  

 (S)-BPB    
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   N1-C(3)-C(23)-C-(24)     

90
0
,        

   :  ,  

 90
0
-    20 Ni

II
-(S)-2-CBPB-(S)-Ala   22 Ni

II
-(S)-2-FBPB-(S)-Ala  

   23
0  20

0
:  

      

         

       

 (      ) 

   ,    

    (R)-   

( ᾳ .10): 

 

. 10. Ni
II
-(S)-2-FBPB-(R)-Ala    

       

   : 

 ,  2-FBPB    22 

    ̄ ( . 6) 

 ,    24 (S)-3-FBPB  26 (S)-4-FBPB  

  ,    Ni
II
 

         

 :      
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:   ,      

  CH- ,    

     22  

  [207]: 

   , 22   2-    

       

       C-

   , -

  . 

1.    N-   

  2-       

     ,  

     Ni
II
  :  

 3  4      

-     

 N-      

   (  );  

2.       , 

  +M  (ů = 0.337    ̃ů = 0.373r  

)  -I ʼ˛ʺ˄˔ (ůI = 0.52     ůI = 0.47  ) 

(  ), 

3. N-   2-    

       

    Staking-

     

      

  2-   

: 

      

 ,  ,  

     

     2-CBPB  2-FBPB 



 

101 

 

      

 ,  N-   

  -       

:     °I      

  ,     2-FBPB 

    :  

   (S)-a-

     

  2-FBPB     22  

    ,   

,   N-    

      : 

,    ,   

      

      ( . 6 ),  

       

    ( -  -)   

,     ˉˀˋˎ˜ 96 % 

  r 2-FBPB  

     (S)-a-

   :  

, C=N     

      

   ,     

 Ni
II
    (   

 Ni-X--- ):  

    Ni
II
-(S)-2-

FBPB-(S)-Ala (22)     

    ,      

  2-FBPB   

  :  

 (S,R)-    
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    C=N    

       

   N-    

   :    

     

    (      

),      (S,R)-

   

  :  

   ,   

     

 N-     

2-   Cl  F    2-

CBPB  ̃ 2-FBPB     

: 

,      -

      

     

 C- ,     

  .  

(S)-BPB< (S)-3,4-DMBPB < (S)-3-FBPB < (S)-4-FBPB < (S)-2-BrBPB < (S)-2-CBPB < (S)-2-FBPB: 

     

 19-36     

    

 C-     -

:  

3.2.     

    -  
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   ,   

    

      

  (S)-    

  (S)-N-(2- )-1-

-2-  (S)-BPB (S)-N-(2- )-

1-(3,4- ) -2-  (S)-3,4DCBPB 

    [164,166]:    

 ,  -    

 ,    -  

    

 CH- ,     

    

 C-    88-92 % 

,     

   :   

     

,       

     ,    

    (R,S)-  ( -  

10  )       

   (1  150-350  ): 

  ,      

  (  ) 

     

 ,      

      

 :  

     

  (3-5 )    

    

  ;   

 (    88-90 % 
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 )    

     

   :   

     ,  

,      

     

    

:  

,     (  

15-20 )   (ee ~ 97-98 %)   

         

      

 -  : 

      

,    

 (S)-      

      

 N-     

   (Cl, F, Br)  

 (CH3)   ( . 1 , 

1 )    -     

   a-  

   : 

3.2.1. (S)-       

   

  C-    

    

     a-  

a-      

     -

 (  , ,  

     

) [1-4]:   a-  
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      (  

 ) ,   

   (
11

C, 
18

F  )  

 a-       

  ( ,   ) 

   [9-11]: 

      

 a-    

     

   , 

      

      

  : 

,   ,  N-

      

 (F, Cl, Br  )   ̞ (CH3) 

    

      Ni
II
  

   19-36    

      

 [208-212]:  

3.2.1.1.     (Gly, Ala) 

   C-  

:  

 4 
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 4-    N-   

  2-      

    (S)-3,4-DCBPB  

       

 19  ̃20   :  

R
1
= Cl, R= R2 = R3 = H, Rᾳ = C6H5CH2, (S,S)- (37); R

1
= Cl, R= R2 = R3 = H, Rᾳ = CH2=CH-CH2, 

(S,S)-(38); R
1
= Cl, R2 = R3 = H, Rᾳ = 4-FC6H4CH2, (S,S)-(39); R

1
= Cl, R = R2 = R3 = H, Rᾳ = 3-Br-4-

CH3O-C6H3CH2, (S,S)- (40); R = R1 = H, R
2
 = R

3
 = Cl, Rᾳ = C6H5CH2, (S,S)-(41); R = R

1
 = H, R

2
 = 

R
3
 = Cl, Rᾳ = CH2=CH-CH2 (S,S)-(42); R = R

1
 = H, R

2
 = R

3
 = Cl, R' = 4-FC6H4CH2, (S,S)-(43); R = 

R
1
=H, R

2
 = R

3
 = Cl, R' = 3-Br-4-CH3O-C6H3CH2, (S,S)-(44); R = H, R' = 3-Br-4-CH3O-C6H3CH2; 

(S)-(45): R=H, R'= 4-F-C6H4CH2, (S)-(46); R = CH3, R
1
 = Cl, R2 = R3 = H, R' = C6H5CH2, (S,S)- 

(47); R = CH3, R
1
 = Cl, R2 = R3 = H, R' = CH2=CH-CH2, (S,S)-(48); R = CH3, R

1
 = Cl, R2 = R3 = H, 

R' = 4-FC6H4CH2, (S,S)-(49); R = CH3, R
1
 = Cl, R2 = R3 = H, R' = 3-Br-4-CH3O-C6H3CH2; (S,S)- 

(50), R
1
 = H, R

2
 = R

3
 = Cl, R = CH3, R' = C6H5CH2, (S,S)-(51); R

1
 = H, R

2
 = R

3
 = Cl, R = CH3, R' =  

CH2=CH-CH2, (S,S)-(52); R
1
 = H, R

2
 = R

3
 =Cl, R = CH3, R' =  4-FC6H4CH2; (S,S)-(53); R

1
 = H, R

2
 

= R
3
 = Cl, R = CH3, R' = 3-Br-4-CH3O-C6H3CH2, (S,S)-(54); R = CH3,  R' = 3-Br-4-OMeC6H3CH2; 

(S)-(55); R = CH3, R' = 4-FC6H4CH2, (S)-(56):  

     

   :  

   . 4- :  
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 4 

      

    

C-   -     / NaOH = 1/1 

(3/1), t = 25 
0
C-  

           4-     

 

 
 

 . 
 

 

 

(S,S)/(S,R) 

(%)  

 

(%),  

1 2 3 4 5 6 7 

1 
Ni

II
-(S)-2-CBPB-Gly (19) C6H5CH2Br 5 37 97.5/2.5 79,3 

2 -ñ- CH2=CH-CH2-Br 9 38 98.08/1.92 81,5 

3 -ñ- 4-F-C6H4CH2Br 10 39 96. 00/4.00 82,2 

4 

-ñ- 

3-Br-4-CH3O- 

C6H3CH2Br 
10 40 96.64/3.36 77,0 

5 Ni
II
-(S)-3,4-DCBPB-Gly C6H5CH2Br 8 41 97.2/2.8 79.3 

6 -ñ- CH2=CH-CH2-Br 9 42 96.6/3.4 77.0 

7 -ò- 4-F- C6H4CH2Br 10-12 43 95,52/4,48 76,1 

8 
-ò- 

3-Br-4-CH3O- 

C6H3CH2Br 
10 44 94,99/5,01 77,5 

9 Ni
II
-(S)-BPB-Gly C6H5CH2Br 25 *  88.8/11.2 83.4 

10 -ñ- CH2=CH-CH2-Br 45 *  89.8/10.2 79.6 

11 Ni
II
-(S)-2-CBPB-(S)-Ala 

(20) 
C6H5CH2Br 8 47 96.8/3.2 77.,9 

12 -ñ- CH2=CH-CH2Br 25 48 99.9/0.1 75.7 

13 -ñ- 4-F-C6H4CH2Br 60 49 99.1/0.9 82.7 

14 -ñ- 3-Br-4-CH3O-

C6H3CH2Br 
25 

50  97.5 /2.5 81.2 

15 Ni
II
-(S)-3,4-DCBPB-(S)-ɸla  C6H5CH2Br 18 51 96,2/3,8 74,6 

1 2 3 4 5 6 7 

16 -ñ- CH2=CH-CH2Br 27 52 99.3/0.7 74.7 

16 -ñ- 4-F- C6H4CH2Br 60 53 98,3/1,7 79,8 

17 
-ñ- 

3-Br-4-CH3O-

C6H3CH2Br 
60 54 97.4/2.6 79,8 

18́  Ni
II
-(S)-BPB-(S)-Ala

 

C6H5CH2Br *  90 89,7/10,3 76.2 

19́  -ñ- 
4-F-C6H4CH2Br *  80 89,8/10,2  81.5 

20́  -ñ- 3-Br-4-CH3O-

C6H3CH2Br 
*  180 90/10 75.0 
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*        (S)-BPB 
      

; 

).          1.5 

 ,      3-Br-4-CH3OC6H3CH2Br` 3,0 , 4-F-C6H4CH2Br` 4,0 

, CH2=CH-CH2Br` 2,5    C6H5CH2Br = 2,5  ;               

.       ; 

.        : 

 .   [160, 164]:  

    ,   

 C-   , 

    ,  

    (S)-2-CBPB   

    , 

 . (S)-BPB< (S)-3,4-DCBPB < (S)-2-CBPB:  (S)-

BPB     (S)-2-CBPB 

   ,  

 [( S,S)/(S,R)] ï̔ 11/1-    99/1- ), 

   r    (3  )    

 (5-25 [212-214] : 

3.2.1.2.     (Gly, Ala) 

   C-  

 

  ,  

 C-  ,  -  

   ,   N-

    -, -  - -

      

    (  5):  

    C6H5CH2Br, 3-FC6H4CH2Br, 4-

FC6H4CH2Br, 3-Br-4-CH3OC6H3CH2Br, 2-BrC6H4CH2Br, 3-Br-C6H4CH2Br, 4-Br-C6H4CH2Br, 

CH2=CH-CH2Br:  

 5 
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`  R1 
= F, R = R

2
 = R

3
 = H, R' = C6H5CH2, (S,S)- 57; R

1
= F, R = R

2
 = R

3
 = H, R' = 3-F-

C6H4CH2; (S,S)-58; R
1
= F, R = R

2
 = R

3
 = H, R' = 4-FC6H4CH2, (S,S)-59; R

1
= F, R = R

2
 = R

3
 = H, 

R' = CH2=CH-CH2, (S,S)-60; R
1
= F, R = R

2
 = R

3
 = H, R' = 2-BrC6H4CH2, (S,S)- 61; R

1
= F, R = R

2
 

= R
3
 = H, R' = 3-BrC6H4CH2, (S,S)-62; R

1
= F, R = R

2
 = R

3
 = H, R' = 4-BrC6H4CH2, (S,S)-63; R

1
= 

F, R = R
2
 = R

3
 = H, R' = 3-Br-4-CH3OC6H3CH2, (S,S)- 64; R

2
= F, R = R

1
 = R

3
 = H, R' = C6H5CH2, 

(S,S)-65; R2= F, R = R1 = R3 = H, R' = 3-FC6H4CH2, (S,S)-66; R
2
= F, R = R

1
 = R

3
 = H, R' = 4-

FC6H4CH2, (S,S)-67; R
2
= F, R = R

1
 = R

3
 = H, R' = CH2=CH-CH2, (S,S)-68; R

2
 = F, R = R

1
 = R

3
 = 

H, R' = 2-Br-C6H4CH2, (S,S)-69; R
2
= F, R = R

1
 = R3 = H, R' = 3-Br-C6H4CH2, (S,S)-70; R

2
= F, R = 

R
1
 = R

3
 = H, R' = 4-BrC6H4CH2, (S,S)-71; R

2
= F, R = R

1
 = R

3
 = H, R' = 3-Br-4-CH3OC6H3CH2, 

(S,S)-72; R
3
= F, R = R

1
 = R

2
 = H, R' = C6H5CH2, (S,S)-73; R

3
= F, R = R

1
 = R

2
 = H, R' = 3-

FC6H4CH2, (S,S)-74; R
3
= F, R = R

1
 = R

2
 = H, R' = 4-FC6H4CH2, (S,S)-75; R

3
= F, R = R

1
 = R

2
 = H, 

R' = CH2=CH-CH2, (S,S)-76; R
3
= F, R = R

1
 = R

2
 = H, R' = 2-BrC6H4CH2, (S,S)-77; R

3
= F, R = R

1
 

= R
2
 = H, R' = 3-BrC6H4CH2, (S,S)-78; R

3
= F, R = R

1
 = R

2
 = H, R' = 4-BrC6H4CH2, (S,S)-79; R

3
= 

F, R = R
1
 = R

2
 = H, R' = 3-Br-4-OCH3C6H3CH2, S,S)-(80; R

1
= F, R = CH3, R

2
 = R

3
 = H, R' = 

C6H5CH2, (S,S)-81; R
1
= F, R = CH3, R

2
 = R

3
 = H, R' = 3-F-C6H4CH2, (S,S)-82; R

1
= F, R = CH3, R

2
 

= R
3
 = H, R' = 4-FC6H4CH2, (S,S)-83; R

1
= F, R = CH3, R

2
 = R

3
 = H, R' = CH2=CH-CH2, (S,S)-84; 

R
1
= F, R = CH3, R

2
 = R

3
 = H, R' = 2-BrC6H4CH2, (S,S)-85; R

1
= F, R = CH3, R

2
 = R

3
 = H, R' = 3-

BrC6H4CH2, (S,S)-86, R
1
= F, R = CH3, R

2
 = R

3
 = H, R' = 4-Br-C6H4CH2, (S,S)-87; R

1
= F, R = CH3, 

R
2
 = R

3
 = H, R' = 3-Br-4-OCH3C6H3CH2, (S,S)-88, R

2
= F, R = CH3, R

1
 = R

3
 = H, R' = C6H5CH2, 

(S,S)-89; R
2
= F, R = CH3, R

1
 = R

3
 = H, R' = 3-F-C6H4CH2, (S,S)-90; R

2
=F, R = CH3, R

1
 = R

3
 = H, 

R' = 4-FC6H4CH2, (S,S)-91; R
2
= F, R = CH3, R

1
 = R

3
 = H, R' = CH2=CH-CH2, (S,S)-92; R

1
 = R

3
 = 

H, R
2
= F, R = CH3, R' = 2-BrC6H4CH2, (S,S)-93; R

2
= F, R = CH3, R

1
 = R

3
 = H, R' = 3-BrC6H4CH2, 
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(S,S)-94; R
2
= F, R = CH3, R

1
 = R

3
 = H, R' = 4-BrC6H4CH2, (S,S)-95; R

1
 = R

3
 = H, R

2
= F, R = CH3, 

R' = 3-Br-4-OMeC6H3CH2, (S,S)-96; R
3
= F, R = CH3, R

1
 = R

2 
= H, R' = C6H5CH2, (S,S)-97; R

3
= F, 

R = CH3, R
1
 = R

2
 = H, R' = 3-F-C6H4CH2, (S,S)-98; R

3
= F, R = CH3, R

1
 = R

2
 = H, R' = 4-

FC6H4CH2, (S,S)-99; R
1
 = R

2
 = H, R

3
= F, R = CH3, R' = CH2=CH-CH2, (S,S)-100; R

1
 = R

2
 = H, 

R
3
= F, R = CH3, R' = 2-BrC6H4CH2, (S,S)-101; R

3
= F, R

1
 = R

2
 = H, R = CH3, R' = 3-BrC6H4CH2, 

(S,S)-102; R
3
= F, R

1
 = R

2
 = H, R = CH3, R' = 4-Br-C6H4CH2, (S,S)-103; R

1
 = R

2
 = H, R

3
= F, R = 

CH3, R' = 3-Br-4-OMeC6H3CH2, (S,S)-104; R= H, R' = 3-Br-C6H4CH2Br, (S)-105; R = H, R' = 4-

Br-C6H4CH2Br, (S)-106; R = CH3, R' = 3-F-C6H4CH2Br; (S)-a-Me-3-FPhe 107; R = CH3, R' = 2-

Br-C6H4CH2Br; (S)-a-Me-2-BrPhe 108; R = CH3, R' = 3-Br-C6H4CH2Br, (S)-109; R = CH3, R' = 4-

Br-C6H4CH2Br; (S)-110:  

     5, 6- : 

 5 

     

   C-  

 -     /NaOH = 1/1, t = 25 
0
C-  

 

 5-  

    
 
 

 
 

. 
 

 

 

(S,S)/(S,R) 

(%), ) 
  

(%), 
) 

1 2 3 4 5 6 7 

    1 Ni
II
-(S)-2-FBPB-Gly (21) C6H5CH2Br 3 57 98.5/1.5 80.0 

     2 -ñ- 3-F- C6H4CH2Br 5 58 98.8/1.2 76.9. 

     3 -ñ- 4-F- C6H4CH2Br 10 59 98.1/1.9 81.5 

4 -ñ- CH2=CH-CH2-Br 9 60 96.6/3.4 81.1 

5 -ò- 2-Br- C6H4CH2Br 8-10 61 96.7/3.3 89.3 

6 -ò- 3-Br- C6H4CH2Br 4-5 62 95.7/4.3 76.4 

7 -ò- 4-Br- C6H4CH2Br 6-7 63 95.0/5.0 77.5 

8 -ò- 
3-Br-4-CH3O- 

C6H3CH2Br 
6-8 64 97.2/2.8 82.2 

9 Ni
II
-(S)-3-FBPB-Gly (23) C6H5CH2Br 10 65 96.0/4.0 78.5 

10 -ñ- 3-F- C6H4CH2Br 10-12 66 97.9/2.1 78.1 

11 -ñ-
 

4-F- C6H4CH2Br 10-12 67 95.5/4.5 76.1 

1 2 3 4 5 6 7 
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)
.
  

   ; 
)
.    ; 25

*
-28

*
- ` 

  [164,166]: 

 6 

     C-

   -    

/NaOH = 3/1, t = 25
 
-50 

0
C-  

                        

 

 
 

 

  

) 

 

 

. 
( ) 

(S,S)/(S,R)  
(%), µ) 

,        
(%), ) 

1 2 3 4 5 6 7 

1 Ni
II
-(S)-2-FBPB-(S)-Ala 

(22) 
C6H5CH2Br 81 6 98.2/1.8 79.3 

2 
-ñ- 3-F- C6H4CH2Br 82 22-25 98.6/1.4 77.1 

3 
-ñ- 4-F- C6H4CH2Br 83 18-20 95.8/4.2 78.4 

4 
-ñ- CH2=CH-CH2Br 84 15 99.0/1.0 83.5 

5 
-ñ- 2-Br-C6H3CH2Br 85 25 95.1/4.9 85.2 

6 -ñ- 3-Br-C6H3CH2Br 86 75-80 95.5/4.5 79.6 

7 -ñ- 4-Br-C6H3CH2Br 87 100-105 94.5/5.5 71.1 

8 -ñ- 
3-Br-4-CH3O-

C6H3CH2Br 
88 20 94.1/5.9 76.8 

                                                                            6-  

 

12 -ñ- CH2=CH-CH2-Br 8 68 98.8/1.2 77.8 

13 -ñ- 2-Br- C6H4CH2Br 25-27 69 95.7/4.3 82.5 

14 -ñ- 3-Br- C6H4CH2Br 15-18 70 94.2/5.8 79.0 

15 -ñ- 4-Br- C6H4CH2Br 6-7 71 93.0/5.0 72.3 

16 -ñ- 
3-Br-4-CH3O- 

C6H3CH2Br 
7-9 72 96.8/3.2 73.3 

17 Ni
II
-(S)-4-FBPB-Gly (25)  C6H5CH2Br 5 73 97.5/2.5 78.0 

18 -ò- 3-F- C6H4CH2Br 9-11 74 98.7/1.3 72.7. 

19 -ò- 4-F- C6H4CH2Br 13 75 98.9/1.1 78.0. 

20 -ò- CH2=CH-CH2-Br 10 76 95.0/5.0 79.2 

21 -ò- 2-Br- C6H4CH2Br 24-25 77 93.8/6.2 77.9 

22 -ò- 3-Br- C6H4CH2Br 4-5 78 94.5/4.5 78.4 

23 -ò- 4-Br- C6H4CH2Br 6-7 79 94.8/4.2 80.1 

24 -ò- 
3-Br-4-CH3O- 

C6H3CH2Br 
6 80 96.4/3.6 78.6 

 25
*
 Ni

II
-(S)-BPB-Gly C6H5CH2Br 25 *  88.8/11.2 83.4 

 26
 *
 -ñ- CH2=CH-CH2-Br 45 *  89.8/10.2 79.6 

   27
*
 Ni

II
-(S)-2-CBPB-Gly C6H5CH2Br 8 *  97.2/2.8 79.3 

 28
*
 -ñ- CH2=CH-CH2-Br 9 *  96.6/3.4 77.0 
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1 2 3 4 5 6 7 

9 Ni
II
-(S)-3-FBPB-(S)-Ala 

(24) 
C6H5CH2Br 89 25 93.3/6.7 78.5 

10 -ñ- 3-F- C6H4CH2Br 90 27-30 95.6/4.4 74.7 

11 -ñ- 4-F- C6H4CH2Br 91 33 96.3/6.7 76.0 

12 -ñ- CH2=CH-CH2Br 92 25 92.7/ 7.3 80.2 

13 -ñ- 2-Br-C6H3CH2Br  93 35-40 93.7/6.3 68.1 

14 -ñ- 3-Br-C6H3CH2Br  94 79-83 93.5/6.5 78.6 

15  4-Br-C6H3CH2Br  95 107-110 94.0/6.0 75.4 

16 -ñ- 
3-Br-4-CH3O-

C6H3CH2Br  
96 30 92.2/7.8 79,2 

17 
Ni

II
-(S)-4-FBPB-(S)-ɸla 

(26) 
C6H5CH2Br 97 18-20 96.2/3.8 77.3 

18 -ñ- 3-F- C6H4CH2Br 98 25 95.8/4.2 76.3 

19  4-F- C6H4CH2Br 99 25-27 96.8/3.2 79.1 

20 -ñ- CH2=CH-CH2Br 100 23-25 93.7/6.3 81.4 

21 -ñ- 2-Br-C6H3CH2Br  101 40-45 93.3/6.7 66.4 

22 -ñ- 3-Br-C6H3CH2Br  102 81-86 95.5/4.5 82.3 

23  4-Br-C6H3CH2Br  103 104-109 94.8/5.2 79.8 

24 -ñ- 
3-Br-4-CH3O-

C6H3CH2Br  
104 27 93.2/6.8 80.4 

25
*  

Ni
II
-(S)-2-DCBPB-(S)-ɸla  C6H5CH2Br *  18 96.8/3.2 77.9 

26
*  

-ñ- 4-F- C6H4CH2Br *  25 96.1/3.9 80.1 

27
*  

-ñ- 
3-Br-4-CH3O-

C6H3CH2Br  
*  60 92.7/7.3 81.2 

28
*  

-ñ- CH2=CH-CH2Br *  60 98.2/1.8 73.4 

29
 *  

Ni
II
-(S)-BPB-(S)-ɸla  C6H5CH2Br *  45-50 89.7/10.3 76.6 

30
 *
 -ñ- 4-F-C6H4CH2Br *  60 89.8/10.2  78.1 

31
*
 -ñ- 3-Br-4-CH3O-C6H3CH2Br *  55-60 90/10 82.3 

32
*  

-ñ- CH2=CH-CH2Br *  35-40 86.4/13.6 80.4 
)
.       3,0 ,  4-F-C6H4CH2Br` 

4,0      ; 
)
.      ; 

)
.       

; 
*.   [164-166]: 

4  5-        

  (Gly, Ala)  

  C-    

    -     NaOH-  

:   4, 5, 6-   

 ,    

    BPB  3,4-DCBPB 

     

 ,   ,    
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,  (N-   

  Cl  F )   

    ,   

    : 

     Ni
II
-(S)-2-

CBPB-Gly  Ni
II
-(S)-2-FBPB-Gly   , 

     ee > 97 % 

` 3-10   ( . 4,  1,2  ̃11-

14, . 5  r  1,2 ̃  6-8, . 6  r  1-4):  

    

   -  -   

,      (S)-BPB 

       Ni
II
  

 :   ,   

     19, 21, 23, 25   

  C-     

   37-44  55-78:  -

       (SiO2,CHCl3-CH3COOC2H5, 

1:3),        

     

  : 

   (ee) 

     :   

     

       

  (    

):    

        

    :  

,    

       

1H   ,  N-  
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   2.55-4.40 .̄ .̄ 

: 

  19, 21, 23, 25     

       

 (S,S-  ̃ S,R)   

 (S)-   (S,S)   

 (37-44, 55-78):  ,   

 (S)-BPB   , 

 19  21    

    

    ,   

 , 21   :  

 Ni
II
-(S)-BPB-Gly     

  10-30     

~50 %   (S,S)   

(  ),   2-3  

 (S,S)-      90 % 

(  ),  2-  

      

     3-25  

`    97 %  -

:  , Ni
II
-(S)-2-FBPB-Gly   

    

    ,    1H 

      (S,R)-

  (S.S)- :  

,   ,    

  (Cl, F )   

       

    

:     

 37-44  57-80     
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  [SiO2,CHCl3-CH3COOC2H5, 1:2],  

       

    

( ᾳ  ):   37-44, 57-80 

   a-   

     

 ,  589 ˋ ̄    

    :  

,     

    (S)-BPB (  4 )   

      

     ,   

   (S)-   

 (S,S)-    

  ,  (R)-  `  

(S,R)-    [164, 166]:  

     -

  589      

   (S,S)-   ` (S)-Ŭ-

 : 

   ,   

 19, 21, 23, 25     

    -  

       

 (   /  - 1:1): 

-   Ni
II
-(S)-2-CBPB-Gly 19  21  

     ,   

 ,     

  r (S,S)/(S,R)  1H  

     ,  

 /  - 1/1.5  : , 
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  ,   Ni
II
-(S)-2-CBPB-Gly 19  Ni

II
-(S)-2-FBPB-Gly 

21      

 (     

 re  si     

  )   -

`    

  ,   

 :                       

,   Ni
II
-(S)-2-CBPB-Gly 19  Ni

II
-(S)-2-FBPB-Gly 21  

      

   (S)-a-    

     , 

    -   

 18
F-   (S)-a-  -

    [204, 207, 213]:   

    Ni
II
-(S)-2-CBPB-(S)-Ala  20, Ni

II
-(S)-2-

FBPB-(S)-Ala  22, Ni
II
-(S)-3-FBPB-(S)-Ala  24  ̃ Ni

II
-(S)-4-FBPB-(S)-Ala 26 

   C-  

 a-  a-   [209-

213]:     / NaOH, ʋʛʭ/ KOH, 

ʋʛʭ/ NaH  CH3CN/NaOH  ,  

 ,    45-50 
o
C  

:     

  / NaOH  45-50 
o
C-  

:      

   [SiO2, CHCI3īCH3COCH3, 5:1],   

      

 (S,S)-  ̃ (S,R)-    

  :  

   a-  a-

     

 (S,S)-  ̃ (S,R)-   , (S)-
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  (S,S)-   -

 :       

      (S,S)-  ̃(S,R)-

     , 

     

     

 :    

  (  4, 47-50,  5, 81-104) 

( . 4,  11-14, . 6  r  1-22)    

 (SiO2, CHCI3-CH3COCH3, 1:2)    

     

   (   ): 

     4  5 :  

      20, 22, 24, 26 

     

(S,S)-  ̃ (S,R)-    

      

  (  ) 

    

      

   :  

    81-104 

   a-   

    589     

    :   

  81-104    

   ,     (S,S)-

  :   

     . 5- : 

       

  Ni
II
-(S)-BPB-(S)-Ala  ̃ Ni

II
-(S)-3,4-DCBPB-(S)-Ala 

   :  

   ,  Ni
II
-(S)-BPB-(S)-Ala 
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  Ni
II
-(S)-4-FBPB-(S)-Ala, Ni

II
-(S)-3-FBPB-(S)-Ala, Ni

II
-

(S)-3,4-DCBPB-(S)-Ala  ̃ Ni
II
-(S)-2-CBPB-(S)-Ala    

     

 [(S,S)/(S,R)]  r 11/1-   99/1:   

,     

   CH3OH-    2N HCl-ˍ:˓ 

     

     

H2O/C2H5OH (1/1) [160,164]:  

 ,     

      

   (90-95 %)    

 ,      

      

: 4-6    

   ,    

,     C-

 ,    ,  

       

 20, 22  :   

      

      , 

    45-50 
0
C 

: 

3.2.1.3.     (Gly, Ala) 

    C-  

 

  ,  -  

   ,  

 C-  ,   N-

    -, -  - 
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  (  6 ):    

  C6H5CH2Br, 2-F-C6H4CH2Br, 3-F-C6H4CH2Br, CH2=CH-CH2Br, 3,4-

Cl2C6H3CH2Br: 

 6 

  

R
1
= Br, R= R2= R3= H, R' = C6H5CH2, (S,S)-111; R

1
= Br, R = R

2
= R

3
= H, R'= 2-F-C6H4CH2, (S,S)- 

112; R
1
= Br, R = R

2
= R

3
 = H, R' = 3-F-C6H4CH2, (S,S)-113; R

1
 = Br, R = R

2
= R

3
 = H, R' = 

CH2=CH-CH2, (S,S)-114; R
1
 = Br, R = R

2
= R

3
 = H, R' = 3,4-Cl2-C6H4CH2, (S,S)-115; R

1
 = R= R

3
 = 

H, R
2
 = Br, R' = C6H5CH2, (S,S)-116; R

1
 = R= R

3
 = H, R

2
 = Br, , R' = 2-F-C6H4CH2, (S,S)-117; R

1
 

= R= R
3
 = H, R

2
 = Br,  R' = 3-F-C6H4CH2, (S,S)-118; R

1
 = R= R

3
 = H, R

2
 = Br, R' = CH2=CH-CH2, 

(S,S)-119; R
1
 = R= R

3
 = H, R2 = Br, R' = 3,4-Cl2-C6H4CH2, (S,S)-120; R

1
 = R = R

2
 = H, R

3
 = Br, R' 

= C6H5CH2, (S,S)-121; R
1
 = R = R

2
 = H, R

3
 = Br, R' = 2-FC6H4CH2, (S,S)- 122; R

1
 = R = R

2
 = H, 

R
3
 = Br, R' = 3-FC6H4CH2, (S,S)-123; R

1
 = R = R

2
 = H, R' = CH2=CH-CH2, R

3
 = Br, (S,S)-124; R

1
 

= R = R
2
 = H, R

3
 = Br,  R' = 3,4-Cl2-C6H4CH2, (S,S)-125; R

1
= Br,  R = CH3, R

2
=R

3
=H, R' = 

C6H5CH2, (S,S)-126; R
1
= Br,  R = CH3, R

2
=R

3
=H, R' = 2-F-C6H4CH2, (S,S)-127; R

1
= Br,  R = CH3, 

R
2
=R

3
=H, R' = 3-F-C6H4CH2, (S,S)-128; R

1
 = Br, R = CH3, R

2
=R

3
=H, R' = CH2=CH-CH2, (S,S)-

129; R
1
= Br, R

2
=R

3
=H, R' = 3,4-Cl2-C6H4CH2, (S,S)-130; R

1
=R

3
=H, R

2
= Br, R = CH3, R' = 
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C6H5CH2, (S,S)-131; R
1
=R

3
=H, R2= Br, R = CH3, R' = 2-F-C6H4CH2, (S,S)-132; R

1
=R

3
=H, R2= Br, 

R = CH3, R' = 3-F-C6H4CH2, (S,S)-133; R
1
=R

3
=H, R

2
 = Br, R = CH3, R' = CH2=CH-CH2, (S,S)-

134; R
1
=R

3
=H, R2 = Br, R = CH3, R' = 3,4-Cl2-C6H4CH2, (S,S)- 135;  R

1
=R

2
=H, R = CH3, R

3
= Br, 

R' = C6H5CH2, (S,S)-136; R
1
=R

2
=H, R = CH3, R

3
= Br, R' = 2-F-C6H4CH2, (S,S)-137; R

1
=R

2
=H, R 

= CH3, R
3
= Br, R' = 3-F-C6H4CH2-, (S,S)-138; R

1
=R

2
=H, R = CH3, R

3
= Br, R' = CH2=CH-CH2, 

(S,S)-139; R
1
=R

2
=H, R = CH3, R

3
= Br, (S,S)-140; R' = 3,4-Cl2CH3CH2, (S)-141; (S)-142:   

 6-       

 (Gly, Ala)   C-  

      

,   

     

     

     

       

   ,    

:  

   ,    

   ,   

  (ee > 95 %) 

 2-BrBPB   27, 28  

 [214, 215]: ,   ,   

Ni
II
-(S)-2-BrBPB-Gly Ni

II
-(S)-2-BrBPB-(S)-Ala   (  

   Cl, F    

 )   

       

    : 

       7-

  8- :  

 7 

     C-

  - ,  /NaOH = 1/1, t =25 
o
C-
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)
.   ; )     

 ; 

*. 16, 17,  :  

    ,   Ni
II
-(S)-2-

BrBPB-Gly       

    a-   

,   3-   4-     

 29,31 , ᾳ  

   (ee ~ 90%),  ᾳ 

        

   :  

 8  

     C-

   -    

   . 
 
 

 
 

. 
 

 

 

(S,S)/(S,R) 

(%)  
  

(%),  

    1 
Ni

II
-(S)-2-BrBPB-Gly 

(27) 
C6H5CH2Br 26-28 111 98.0/2.0 80.0 

     2 -ñ- 2-F- C6H4CH2Br 25-27 112 97.8/2.2 76.2 

     3 -ñ- 3-F- C6H4CH2Br 20-22 113 97.6/2.4 81.5 

4 -ñ- CH2=CH-CH2-Br 25 114 96.6/3.4 75.0 

5 -ò- 3,4-Cl2C6H3CH2Br 15-20 115 96.7/3.3 82.3 

6 
Ni

II
-(S)-3-BrBPB-Gly 

(29) 
C6H5CH2Br 45-48 116 97.3/2.7 68.1 

7 -ñ- 2-F- C6H4CH2Br 44-46 117 96.6/3.4 62.6 

8 -ñ-
 

3-F- C6H4CH2Br 40-42 118 97.4/3.6 65.8 

9 -ñ- CH2=CH-CH2-Br 40-44 119 96.3/3.6 65.0 

10 -ñ- 3,4-Cl2C6H3CH2Br 43-49 120 95.7/4.3 61.3 

11 
Ni

II
-(S)-4-BrBPB-Gly 

(31) 
C6H5CH2Br 50-53 121 96.0/4.0 61.0 

12 -ò- 2-F- C6H4CH2Br 45-47 122 96.6/3.2 58.6 

13 -ò- 3-F- C6H4CH2Br 44-46 123 97.0/3.0 62.4 

14 -ò- CH2=CH-CH2-Br 45-49 124 96.6/3.4 75.0 

15 -ò- 3,4-Cl2C6H3CH2Br 52-53 125 96.7/3.3 72.9 

16
*
 Ni

II
-(S)-BPB-Gly C6H5CH2Br 25 *  88.8/11.2 83.4 

17
* 

-ò- CH2=CH-CH2-Br 45 *  89.8/10.2 79.6 
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/NaOH = 3/1, t = 45
 
-50 

0
C-  

                        

. 

 
 

 

  

) 

 

 

. 
( ) 

(S,S)/(S,R)  
(%), µ) 

,        
(%), ) 

1 
Ni

II
-(S)-2-BrBPB-(S)-Ala 

(28) 
C6H5CH2Br 126 225 97.5/3.6 52.2 

2 -ñ- 2-F- C6H4CH2Br 127 230 97.1/3.9 59.8 

3 -ñ- 3-F- C6H4CH2Br 128 230 96.3/3.7 64.0 

4 -ñ- CH2=CH-CH2Br 129 260 97.7/2.3 49.3 

5 -ñ- 3,4-Cl2C6H3CH2Br 130 240 94.7/5.3 60.4 

9 
Ni

II
-(S)-3-BrBPB-(S)-Ala 

(30) 
C6H5CH2Br 131 480 91.5/8.5 41.2 

10 -ñ- 2-F- C6H4CH2Br 132 500 92.6/7.4 56.3 

11 -ñ- 3-F- C6H4CH2Br 133 420 92.3/7.7 60.0 

12 -ñ- CH2=CH-CH2Br 134 540 94.7/5.3 45.2 

13 -ñ- 3,4-Cl2C6H3CH2Br 135 600 93.5/7.5 59.1 

17 
Ni

II
-(S)-4-BrBPB-(S)-ɸla 

(32) 
C6H5CH2Br 136 660 95.0/5.0 54.2 

18 -ñ- 2-F- C6H4CH2Br 137 630 91.1/8.9 59.2 

19  3-F- C6H4CH2Br 138 710 91.3/8.7 63.0 

20 -ñ- CH2=CH-CH2Br 139 575 93.4/6.6 49.1 

21 -ñ- 3,4-Cl2C6H3CH2Br 140 860 93.7/7.3 60.4 

22
*  Ni

II
-(S)-BPB-(S)-ɸla  C6H5CH2Br *  45-50 89.7/10.3 76.6 

23
* 

-ñ- 4-F-C6H4CH2Br *  60 89.8/10.2  78.1 

24
* 

-ñ- 3-Br-4-CH3O-C6H3CH2Br *  55-60 90/10 82.3 

)
       3.0 ,  3-FC6H4CH2Br` 4,0  

    : 

).      : 
)
.       

: 

   *
)
.   [164-166]:  

    8-   , 

    28, 30, 32   

,     

,     

        

      

,    BPB  

:    

  C-     

 (4 - 10 )     -

   CH-  ,  

  :  
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  [(S)-2-BrBPB, (S)-3-BrBPB, (S)-4-BrBPB)  

    Ni2+   

  C-  ,   ,  

   (ee = 92-95 %),  

    (Ű = 35-75 ),  Ni
II
-(S)-2-

BrBPB-Gly (27)        

a-      

:   

3.2.1.4.      

    C-  

  

 -     , 

  C-  , 

   N-    

 -  -    (CH3) 

    :  

     C6H5CH2Br, 4-F-

C6H4CH2Br, 3-Br-4-O-CH3-C6H3CH2Br, CH2=CH-CH2Br:  

     

(Gly, Ala)    C-  

     -     

NaOH-  ,  / ī1:1  

     33 

    /  ī 3/1    

45-50 
0
C  34    : 

      7- :  

 

 7 
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 R1
= R

2
= CH3, R = H, R' = C6H5CH2, (S,S)-143; R

1
= R

2
= CH3, R = H, R' = 4-F-C6H4CH2, (S,S)- 

144; R
1
= R

2
= CH3, R = H, R' = 3-Br-4-O-CH3-C6H3CH2, (S,S)-145; R

1
= R

2
= CH3, R = H, R' = 

CH2=CH-CH2, (S,S)-146; R1= R2= R = CH3, R' = C6H5CH2, (S,S)-147; R1= R2= R = CH3, R' = 4-F-

C6H4CH2, (S,S)-148; R
1
= R

2
= R = CH3, R' = 3-Br-4-O-CH3-C6H3CH2, (S,S)-149; R

1
= R

2
= R = CH3, 

R' = CH2=CH-CH2, (S,S)-150: 

    

 143-150   

 a-     

  589       -

  :     

143-150       

,     (S,S)-   

:  

   33     34    

     

  9- :     

     (S)-BPB  

      

 :  

 9  
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  C-   

 -    /NaOH = 1/1 (3/1), t = 25
 
-50 

0
C 

 

)
.    ; )    

  ; 
)
.     

   / NaOH = 1/1   25 
0
C-  ; )  

  r  / NaOH = 3/1   45-500C-  ; *). 

9-16-   :  

 9-     ,  N-

   3,4-  

     33 

     34 ,  

    (ee ~90 

%),      (45-50 ),   

   BPB  

  
 

 
 

 
. 
 

 

 

(S,S)/(S,R) 

(%), ) 
  

(%), 
) 

    1 
Ni

II
-(S)-3,4-DMBPB-Gly 

(33)y ) 
C6H5CH2Br 45 143 96.0/4.0 80.0 

    2 -ñ- 4-F- C6H4CH2Br 40-42 144 95.8/4.2 76.9. 

 

    3 
-ñ- 

3-Br-4-CH3O- 

C6H3CH2Br 
58-60 145 95.2/4.8 76.1 

4 -ñ- CH2=CH-CH2-Br 38-40 146 96.6/3.4 81.1 

5 
Ni

II
-(S)-3,4-DMBPB-(S)-

Ala (34)
)́ C6H5CH2Br 38-40 147 95.0/5.0 73.7 

6 -ñ- 4-F- C6H4CH2Br 45-50 148 96.8/3.2 77.4 

7 -ñ-
 3-Br-4-CH3O- 

C6H3CH2Br 
50-55 149 95.5/4.5 75.3 

8 -ñ- CH2=CH-CH2-Br 30-32 150 98.8/1.2 76.2 

9
*  Ni

II
-(S)-BPB-Gly   C6H5CH2Br 50-52 - 88.7/11.3 83.0 

10
* 

-ò- 4-F- C6H4CH2Br 55-57 - 90.0/10.0 72.7. 

11
* 

-ò- 
3-Br-4-CH3O- 

C6H3CH2Br 
65-70 - 92.6/7.4 78.0. 

12* -ò- CH2=CH-CH2-Br 10 - 95.0/5.0 79.2 

13* Ni
II
-(S)-BPB-(S)-Ala C6H5CH2Br 45-50 - 88.2/11.8 84.2 

14
* 

-ò- 4-F- C6H4CH2Br 50-52 - 89.8/10.2 78.1. 

15
* 

-ò- 
3-Br-4-CH3O- 

C6H3CH2Br 
60-65 - 90.0/10. 82.3 

16
* 

-ò- CH2=CH-CH2-Br 41-43 - 89.1/10.9 79.2 
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  [200, 201]:  

,    , 

    143-150   

     

 : , Ni
II
-(S)-3,4-DMBPB-(S)-Ala 

 ,   , 

    ,  

 N-     3-  

    Ni-   ( -

),      

  ( - ):      1
H  

 ,      

    

  4/1  -

 : ,  Ni
II
-(S)-2-CBPB-(S)-Ala 

  
1
H     

    -  

: 

   N-  

    (Cl, F, Br)  

 (CH3)    

      Ni
II  

     

 C-   ,  

 ,    (S)-2-FBPB   

      21  ̃22 -

       

  ,   

    Ni
II
-(S)-2-CBPB-Gly 19  Ni

II
-

(S)-2-CBPB-(S)-Ala 20 :                                                                                   

     

   . .    

    (F, Cl) 
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    a-  -

     

    (S)-BPB 

     

    ( . 11 ̃  12) [216]: 

0

2

4

6

8

10

12

14

16

0 2 4 6 8 10 12 14 16 18 20

t, min

[C
]x

1
0
-
3
 m

o
l/

l

Ni-2-F-BPB-Gly

Ni-2-Cl-BPB-Gly

  Ni-BPB-Gly

 

. 11. N-    ˄ ˀ2-  

      

    

: 
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0

2

4

6

8

10

12

14

16

18

20

0 10 20 30 40 50 60 70 80 90

t, min

[C
]x

1
0
-

3
  
m

o
l/
l

Ni-2-F-BPB-(S)-Ala

Ni-2-Cl-BPB-(S)-Ala

Ni-4-F-BPB-(S)-Ala

Ni-3-F-BPB-(S)-Ala

  Ni-BPB-(S)-Ala

 

ʝ .˄ 12. N-     2-  

      

    

: 

     

  r 0.5  CD3OD-  2x10
-5
  

     

3x10-4  -BuOK (   )  0.05  0.5N 

DABCO (́ )   : 

    ,  

    

     (BPB) 

  ( . 11  ̃12): 

 ,     

,   C-    

      a-

    sp
2
 -   ,  

   

     N-

    2-    
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     21 

 22    -

 C-     

[204, 207]: 

  ,   a-  

      

 C-    

(        

     

     

):   (S)-2-CBPB   

   C-  

     -

 ( ee > 97 %) ,  (S)-2-FBPB    ( ee > 96 %):  

,      

 22    

  ,  

    3-   4-  

  ,    ,  

2-      (  ᾳ 

 3.1.2, . 6  ):   

,    

 ,   2-       

   2-     

 :  

,  (S)-2-CBPB   -

      

      

  CH-     

      (S)-a-

,  a-  a-   
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:        

 (S)-a-    ʡʎʦ-

     

  (  18
F, 

11C  ) 

    

 :  

  3.2.1.1 - 3.2.1.4.   

    

,    

      

 (S)-2-CBPB, (S)-2-FBPB, (S)-3.4-DMBPB, (S)-2-BrBPB 

 (Gly, Ala)   C-   

  : 

3.2.2. (R)-      

   C-  

 

  (S)-   

     

    Ni
II
   

 C-   ,  

 ,  (R)-   a-

     

    (R)-  -

    : 

     , (R)-  

 a-     

      -  

  (S)-2-CBPB, (S)-2-FBPB, (S)-2-BrBPB  

        

  Ni
II   :  

     , 

-, -  -    : 
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     -    

 Naʆʅ-  ˀ    -

,   ˁ 45-50 
0
C ï :    

   8- :  

 8  

 

 rR=H, R' = CH2CH=CH2, X= Cl, (R,R)-151; R =H, R' = 2-BrC6H4CH2, X= Cl, 

(R,R)-152; R=H, R'= 3-BrC6H4CH2, X= Cl, (R,R)-153; R=H, R'= 4-BrC6H4CH2, X= Cl, (R,R)- 154; 

R = CH3, R'= CH2CH=CH2, X= Cl, (R,R)-155;  R = CH3, R'= 2-BrC6H4CH2, X= Cl, (R,R)-156; R = 

CH3, R'= 3-BrC6H4CH2, X= Cl, (R)-157; R = CH3, R'= 4-Br-C6H4CH2, X= Cl, (R,R)-158; R=H, R'= 

CH2CH=CH2, X= F, (R,R)-159; R=H, R'= 2-BrC6H4CH2, X= F, (R,R)-160; R = H, R'= 3-

BrC6H4CH2F, X =F (R,R)-161; R = H, R'= 4-BrC6H4CH2, X= F, (R,R)-162; R = CH3, R' = 

CH2CH=CH2, X= F, (R,R)-163; R = CH3, R'= 2-BrC6H4CH2, X= F, (R,R)-164; R = CH3, R' = 3-

BrC6H4CH2, X= F, (R,R)-165; R = CH3, R'= 4-BrC6H4CH2, X= F, (R,R)-166; R = H, R' = 

CH2CH=CH2, X= Br, (R,R)-167; R = H, R'= 2-FC6H4CH2, X= Br, (R,R)-168; R = H, R'= 3-F-

C6H4CH2, X= Br, (R,R)-169; R = CH3, R' = CH2CH=CH2, X = Br, (R,R)-(170);  R = CH3, R' = 2-

FC6H4CH2, X= Br, (R,R)-171; R = CH3, R' = 3-FC6H4CH2, X= Br, (R,R)-(172); R= H, R'= 3-BrPh, 

(R)-173; R= H, R'= 4-BrPh, (R)-174; R= CH3, R'= 3-BrPh, (R- 175; R'= 4-BrPh, (R)- 176: 

    (R,R)-  (R,S)- 

   (R)-
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, (R)- , (R)-3-Br- , (R)-4-Br-

, (R)-3-Br-Ŭ- , (R)-3-Br-Ŭ-

, (R)-2-F- , (R)-3-F- , (R)-2-F-

Ŭ- , (R)-3-F-Ŭ-   (R,R)-

    

:       

  (CHCl3īCH3COCH3, 3:1)  (CHCl3īCH3COCH3, 1:3],   SiO2 

      

       

 ,   (R,R)-  (R,S)-  

:     

      

  :  

   ,   

  1H    

       (S)-

2-CBPB  (S)-2-FBPB     

     

  (S,S)-   

,      

,     ,   

   :  

  ,  (R)-2-FBPB  ̃ (R)-2-CBPB  

         

Ni
II
      

  (R,R)-  :  

   (R,R)-  (R,S)-

      

,     (S,S)-  (S,R)-  

 (   3.2.1.2-3.2.1.4):    . 

10- :  

 10 
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  C-   -  

`  /NaOH 1/1 (   3/1) 

 

                                                                            

  10-   

.   
 

 
. 
 

  

 
(R,R)/(R,S) 

(%),   

,   
(%),     

 1 2 3 4 5 6 7 

  1 Ni
II
-(R)-2-CBPB-Gly (23) CH2=CH-CH2-Br 9-10 151 98.5/1.50 80.0 

  2 -ò- 2-Br- C6H4CH2Br 17-18 152 97.25/2.75 85.5 

  3 -ò- 3-Br- C6H4CH2Br 21-23 153 96.8/3.2 87.3 

  4 -ò- 4-Br-C6H4CH2Br 21-22 154 98.0/2.0 80.1 

5
 

Ni
II
-(R)-2-CBPB-(R)-Ala (24) CH2=CH-CH2-Br 18-20 155 98.40/1.60 82.2 

6 -ò- 2-Br- C6H4CH2Br 28-31 156 97.3/2.7 84.6 

7
 

-ò- 3-Br- C6H4CH2Br 24-26 157 96.75/3.25 87.3 

8 -ò- 4-Br-C6H4CH2Br 27-29 158 97.18/2.82 78.5 

  9 Ni
II
-(R)-2-FBPB-Gly (29) CH2=CH-CH2-Br 8-9 159 98.40/1.60 80.0 

  10 -ò- 2-Br- C6H4CH2Br 15-17 160 97.35/2.65 85.5 

  11 -ò- 3-Br- C6H4CH2Br 20-22 161 96.75/3.25 87.3 

12 -ò- 4-Br-C6H4CH2Br 18-20 162 98.0/2.0 80.1 

13 Ni
II
-(R)-2-FBPB-(R)-Ala (30) CH2=CH-CH2-Br 15-17 163 98.6/1.4 82.2 

14 -ò- 2-Br- C6H4CH2Br 27-30 164 97.8/2.2 84.6 

15 -ò- 3-Br- C6H4CH2Br 23-25 165 96.70/3.3 87.3 

16 -ò- 4-Br-C6H4CH2Br 25-28 166 97.18/2.82 78.5 

17 Ni
II
-(R)-2-BrBPB-Gly (35) CH2=CH-CH2-Br 52-54 167 89.6/10.4 57.9 

18 ò- 2-F-C6H4CH2Br 56-58 168 90.3/9,7 60.2 

19 ò-  3-C6H4CH2Br 55-57 169 90.0/10.0 61.3 

20 Ni
II
-(R)-2-BrBPB-(R)-Ala (36) CH2=CH-CH2-Br 60-62 170 91.1/8.9 64.3 

21 ò- 2-F-C6H4CH2Br 65-70 171 92.0/8.0 59.7 

22
 

ò- 3-FC6H4CH2Br 68-73 172 88.8/12.2 61.1 
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).     ;  
)
.    ; *   

:       45-50  0C ï ,  

/ NaOH = 3:1 :   

      

   (R)-BPB   

    

:  

    ,   

        

  (R)-BPB   

 (R)-2-FBPB  ̃ (R)-2-CBPB   

 :   (R,R)-

    96 %- :  

   (R)-2-BrBPB   

  ,    

         

,     (R)-BPB  -

  :  

 ,    ,   

   

     

,     

     

 :   

     N- 

      si  

    ,   

      CH-

 :                                                                                                       

  ,  (R)-2-FBPB  ̃ (R)-2-CBPB  

1 2 3 4 5 6 7 

23
* 

Ni
II
-(R)-BPB-Gly  CH2=CH-CH2-Br 45-47 *  89.8/10.12 79.6 

24
*
 Ni

II
-(R)-BPB-(R)-Ala CH2=CH-CH2-Br 120 *  89.8/10.12 79.6 
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 ,     

   N-   

 2-  (  2- )   

    : 

       

  sp
2     

  (  ):  ,  

    re-    

  ,     (R,R)-

    -

 : 

. 13-    -   Ni
II
-(R)-2-CBPB-(R)-Ala 

      

 si-     : 

 

. 13. Ni
II
-(R)-2-CBPB-(R)-Ala    

      

 si : 

 a-  (R)-a-   

 151-172     

 (S)-a-    : 

 (R)-   173-176  

     -
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  (  . ):  

  ,   (S)-BPB  

    N-

      

      

      

      

  (S)-2-FBPB  (S)-2-CBPB   

 :     

 (S)-,   (R)-   a-

   a-    

  : 

,  N-   

  -, - -     

3,4-     -  

   C-    

      3,4-

    , 

  ,    -     

   

 (ee > 97 %, Ű = 5-30 )    

    :  

3.2.3.     

    

    , 

     

    ɓ-  a- ,  

       

   [217-220]:  

    ɓ- -a-   
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  [220]:      

      (S)-

BPB        Ni
II  

      

 :   ,   

     

(  rCH3ONa)      (S)-BPB 

    -

     (R)-  

 ɓ- -ˀa- ,    

 (  C2H5)3N)  r     

      (S)-

  ɓ- -a- : 

       

     

      

:     ɓ-

-a-ʶ   ɓ-   

        

      

:     

    (R)-   ɓ-

-a-ʶ  (S,R)- ,    

   [160, 217, 218]: 

      

 Ni
II
-(S)-2-CBPB-Gly 19, Ni

II
-(S)-2-FBPB-Gly 21, Ni

II
-(S)-2-BrBPB-Gly 27 

 ̃ Ni
II
-(S)-3,4-DMBPB-Gly 33    

  (R)-  ̃ (S)-   ɓ- -a-

    [204, 205, 207, 

208]:      

, , 4-   3- -4-

,    r 4,7 N CH3ONa  (C2H5)3N: 
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      (SiO2, 

CHCl3īCH3COCH3, 5:1)   1H ʛʛʣ    

       

(S,R)-  (S,S)-    

 :  

    ɓ- -a-

   177-196  

       

  [(20 x 30 ˒  ̄ SiO2, CHCl3(CH3)2CO, 1:3)], 

        

    

 ( '   ):   

  a-    

   589     

    [a]D
25  :   

(4.7 N CH3ONa)     

     

 589       

,       (R)-

  ,    (C2H5)3N 

     

      

      a-

  (S)-  :  

     9- : 

 9  
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 rR1
 = Cl, R

2
= R

3
 = R= H, (S,R)- 177, (S,S)-177; R

1
 = Cl, R

2
= R

3
 = H, R= CH3, (S,R,S)-

178, (S,S,R)-178; R
1
 = Cl, R

2
= R

3
 = H, R= 3-Br-4-OMeC6H3, (S,R,S)-179, (S,S,R)- (179); R

1
 = Cl, 

R
2
= R

3
 = H, R= 4-OMeC6H4, (S,R,S)-180, (S,S,R )-180:  

R
1
 = F, R

2 
= R

3
 =R= H, (S,R)-181, (S,S)-181; R

1
 = F, R

2 
= R

3
 = H, R= CH3, (S,R,S)-182,  

(S,S,R )-182; R
1
 = F, R

2
= R

3
 = H, R = 3-Br-4-OMeC6H3, (S,R,S)-183, (S,S,R )-183; R

1
 = F, R

2
= R

3
 

= H, R= 4-OMeC6H4, (S,R,S)-184, (S,S,R )-184; 

 R
1
 = Br, R

2
= R

3
 = R= H, (S,S)-185; R

1
 = Br, R

2
= R

3
 = H, R= CH3, (S,S,S) -186; R

1
 = Br, R

2
= R

3
 = 

H, R = 3-Br-4-OMeC6H3, (S,S,S)-187; R
1
 = Br, R

2
= R

3
 = H, R= 4-OMeC6H4, (S,S,S)-188;  

R= R1=H, R2=R3=CH3, (S,R)-189 (S,S)-189; R1=H, R= R2=R3= CH3, (S,R,S)- (190), (S,S,R)-(190); 

R
1
 = H, R

2
 = R

3
 = CH3, R = 3-Br-4-OMeC6H3, (S,R,S)- 191, (S,S,R )-191; R

1
 = H, R

2
 = R

3
 = CH3, R 

= 4-OMeC6H3, (S,R,S)-192, (S,S,R)-192; R = H, (R)-193), (S)-193; R = CH3, (R,S)-194, (S,R)-194;  

R = 3-Br-4-MeOC6H3, (R,S)-195, (S,R)-195; R = 4-OMeC6H3, (R,S)- 196, (S,R)- 196:  

       

Ni
II
-(S)-2-BrBPB-Gly (27)    

    (CH3ʬNa) 

:      

  ,   

      

 ɓ- -a-  (S,S)-  

 (S,R)-    ˓  

 a-   (S)-   ɓ- -a-
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  (S,S)-  : 

,    27  N-  

   2-       Br 

   ,  

       C-

  (  . 7,  6-10  . 8`  1-5):  

  (ee > 95 %,  

 28-220 ) N-    

 2-   Br-    

    ,    

 19, 21, 20, 22  (ee > 97 %,  

 r5-30 ): 

 , ɓ-(4- )   ɓ-(3- -4-

)    178, 182, 186, 179, 

180, 183, 184, 187, 188  ɓ-    

   1H   , 

      (S)-BPB  

     Ni
II
    

 [204, 207, 208]:     ,   

   ɓ-   ˀ (R)-

 ,  pro-S    

  d
8
   Ni

2+
   

      1H 

  b-CH3     

   ,  (S)-  ` 

  :    

, ɓ-(4- )   ɓ-(3- -4-

)     1H  

   ,   

  178, 182, 186, 179, 180, 183, 184, 187, 188 -

   ɓ-  
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    1.1-1.12 ̄ . .̄ ,  

      r 7.1.-

7.2 p.p.m. ,     ɓ-   (S)-

  : 

  ,   

     

 1H      

     r1.72-1.8 .̄ .̄ 179, 180  ̃7.4 - 7.8 

.̄ .̄  183, 184, 187, 188  : 1H  

    

  ,      

    

 ɓ- -a-   

    ɓ-

   (S)-   [(R)-   

(2R,3S)],     r (R)-  

 [(S)-   (2S,3R)]: 

   

 (ee)   1H  

     :  

      

   (  

)    

 1H   ,  N-

     

   :  

      ,  

    

      

    ( .11):  

 

 11 
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CH3OH-  , 4.7 N CH3ONa-  , T=25-30
o
C-  

. 
 
 

 

  

. 
(

) 

  

b- -a-  

- 
 

ee, 

(%)  
, 

(%),  

1 Ni
II
-(S)-2-CBPB-Gly (19)  (CH2O)n 177 90 (R)-Ser    97.3 72 

2 ñ-ñ CH3CHO 178 120 (R)-Thr 92.7 65 

3 ñ-ñ 
3-Br-4-

OMeC6H3CHO 
179 95-100 

(R)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
91.8 68.8 

4 ñ-ñ  4-OMeC6H4CHO 180 95-100 
(R)-ɓ-(4`-OMe 

C6H4)Ser 
83.6 63.8 

5 Ni
II
-(S)-2-FBPB-Gly (21) (CH2O)n 181 75-80 (R)-Ser 97.2 79.6 

6 ­-­ CH3CHO 182 85-90 (R)-Thr 91.5 70.2 

7 ­-­ 
3-Br-4-

OMeC6H3CHO 
183 95-100 

(R)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
91.6 68.8 

8 ­-­ 4-OMeC6H4CHO 184 95-100 
(R)-ɓ-(4`-OMe 

C6H4)Ser 
85.5 63.8 

9 Ni
II
-(S)-2-BrBPB-Gly (27) (CH2O)n 185 240 (S)-Ser

**  
85.0 63.1 

10 ­-­ CH3CHO 186 360-365 (S)-Thr
**  

84.3 60.0 

11 ­-­ 
3-Br-4-

OMeC6H3CHO 
187 380-385 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser
**  82.1 62.7 

12 ­-­ 4-OMeC6H4CHO 188 400 
(S)-ɓ-(4`-OMe 

C6H4)Ser
**  85.5 63.8 

13
 Ni

II
-(S)-3,4-DMBPB-Gly 

(33) 
(CH2O)n 189   120 (R)-Ser 94.4 65.0 

14
 

­-­ CH3CHO 190 130 (R)-Thr  91.0 87.0 

15
 

­-­ 
3-Br-4-

OMeC6H3CHO 
191 110-115 

(R)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
90.5 89.0 

16
 

­-­ 4-OMeC6H4CHO 192 118-125 
(R)-ɓ-(4`-OMe 

C6H4)Ser 
  90.0 87.0 

17 Ni
II
-(S)-BPB-Gly  (CH2O)n *  180 (R)-Ser 89.5 63.0 

18 ñ-ñ CH3CHO *  240 (R)-Thr 84.5 82 

19
 

ñ-ñ 
3-Br-4-

OMeC6H3CHO 
*  300 

(R)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
76.2 72 

20
 

ñ-ñ 4-OMeC6H4CHO *  310 
(R)-ɓ-(4`-OMe 

C6H4)Ser 
79.4 74 

21 Ni
II
-(S)-3,4-DCBPB-Gly (CH2O)n *  300 (R)-Ser 97.2 70 

22 ñ-ñ CH3CHO *  240 (R)-Thr 97.0 75 

)- ee (  )   ,   1H-   

 (    ); )̫     

 :  

 *-   [160, 164]: 

  ,    

  (    27 

)   ,    
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 (R)-ɓ- -a-  ,    

 r (S)-ɓ- -a-  :   

 ,     

     Ni
II
-(S)-2-CBPB-

Gly 19  Ni
II
-(S)-2-FBPB-Gly 21  :  

     

    : , 4.7 N 

CH3ONa-  ˀ  Ni
II
-(S)-2-FBPB-Gly 21   -

    (R)-  

  (S,R,S)    

    

     

  (SiO2, CH3COOC2H5-CHCI3, 3:1)    

    1H  -

 :     (S)-  

 (S,S,R)- :    

       

(S)-BPB     N-  

   3,4-  Ni
II
-(S)-3,4-

DCBPB-Gly     

:  . 12-      

   ,  

 Et3N-  :  

 12 

     
 

CH3OH-  , Et3N-  ˀ , T=25-30
o
C-   

.  
 

 

  

. 

( ) 

  

b- -a-  

- 
 

ee, 

(%)  
, 

(%),
 

1 2 3 4 5 6 7 8 

1 Ni
II
-(S)-2-CBPB-Gly (19)  (CH2O)n 177   15 (S)-Ser    97.2 75.6 

2 
ñ-ñ CH3CHO 178 25 (S)-Thr 92.7 69.2 
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3 
ñ-ñ 

3-Br-4-

OMeC6H3CHO 
179 30 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
91.8 70.0 

4 
ñ-ñ  4-OMeC6H4CHO 180 33-37 

(S)-ɓ-(4`-OMe 

C6H4)Ser 
90.6 63.8 

5 Ni
II
-(S)-2-FBPB-Gly (21) (CH2O)n 181 30 (S)-Ser 97.0 79.6 

 

 12-   

1 2 3 4 5 6 7 8 

6 ­-­ CH3CHO 182 35-40 (S)-Thr 94.0 70.2 

7 ­-­ 
3-Br-4-

OMeC6H3CHO 
183 30 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
91.5 67.3 

8 ­-­ 4-OMeC6H4CHO 184 35-40 
(S)-ɓ-(4`-OMe 

C6H4)Ser 
89.4 63.8 

9 Ni
II
-(S)-2-BrBPB-Gly (27) (CH2O)n 185 80-90 (S)-Ser

 
85.0 63.1 

10 ­-­ CH3CHO 186 120-125 (S)-Thr
 84.3 62.4 

11 ­-­ 
3-Br-4-

OMeC6H3CHO 
187 160-162 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser
 

82.1 62.9 

12 ­-­ 4-OMeC6H4CHO 188 165-170 
(S)-ɓ-(4`-OMe 

C6H4)Ser
 

84.5 65.1 

13
 Ni

II
-(S)-3,4-DMBPB-Gly 

(33) 
(CH2O)n 189   45-50 (S)-Ser 94.4 65.4 

14
 

­-­ CH3CHO 190 60-63 (S)-Thr  91.0 81.1 

15
 

­-­ 
3-Br-4-

OMeC6H3CHO 
191 70-75 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
90.5 79.2 

16
 

­-­ 4-OMeC6H4CHO 192 118-120 
(S)-ɓ-(4`-OMe 

C6H4)Ser 
  90.0 82.1 

17 Ni
II
-(S)-BPB-Gly  (CH2O)n *  45-50 (S)-Ser 89.5 79.8 

18 ñ-ñ CH3CHO *  55-60 (S)-Thr 84.5 82 

19
 

ñ-ñ 
3-Br-4-

OMeC6H3CHO 
*  63-65 

(S)-ɓ-(3`-Br-4 -̀

OMeC6H3)Ser 
76.2 72 

20
 

ñ-ñ 4-OMeC6H4CHO *  120-122 
(S)-ɓ-(4`-OMe 

C6H4)Ser 
79.4 74 

21 Ni
II
-(S)-3,4-DCBPB-Gly (CH2O)n *  30 (S)-Ser 97.2 70 

22 ñ-ñ CH3CHO *  40-45 (S)-Thr 97.0 75 

)-ee (  )   ,   1H   

 (    ): 

      )̫      ,  *-   [160, 164]: 

    . 12-   ,  

    

    

    ̓  

  BPB   

 2-        
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   :    

  ,    N-

    2-   

     

  (ee > 97 %,  

 5-30 ),     

     

 :  

3.2.3.1.   ɓ- -a-   

  

 ,    ɓ-  ˀa-  

       

( ,   )   

     

[217-220]:        

  a- , ɓ-    

  :  

   ɓ-  a-   

    

,       

  :     

    Ni II   

    

   :  

       

     ɓ- -a-

    , 

  (S)-BPB     

    Ni II      

   :  

  ,    
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       90 %- : 

 ,      (de 

> 90 %)   (2S,3R)-   ,  

     ̓ 1H    

 (  10  . 12): 

  ,     

   ,    

       

 :  ,  ,   

       

,      

    [221]:  

 10 
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. 14. (2S,3R)ï   (S)-BPB     

 Ni II-      

: 

    a-   

     

  589    : 

        (S)-

 :    ɓ-

        

,       

 (2S,3R)- :  

 (S,S,S)-  ̃ (S,S,R)-   

   1H   (  ),  

 N-    

    2.55-

4.40 . . :  

 ,   

      

    

      

: Ni
II
-(S)-BPB-(2S,3R)-Thr 197     

  (70 %),    

       

  .  

Ni
II
-(S)-BPB-(2S,3R)-Thr: T˅ʶˁ. (ʸ˕ʶ˄) = 188-190 

0
C, T˅ ʶˁ. (ˋˉˍ˗ˌ.) = 199.4

 0
C;  

[Ŭ]D20y ˕ʶ˄. = - 943.0 
0
C (c=0.035, CHCl3),  [Ŭ]D20̀ ˉˍ˗ˌ. = - 943.04 

0
C (c=0.035, CHCl3): 

,  3.2.1.1, 3.2.1.4, 3.2.2, 3.2.3 
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      (S)-BPB 

 N-    3  4   

  (S)-3,4-DCBPB   

  ,   ,   

     

   N-   

  -      

     

 :  

 Cl  F   N-

    -  

     

     

 CH-  :   ,  

   C- ,    

 ,     

   (S)-2-CBPB  (S)-2-FBPB   

    ee > 97-98 

%  5-30  : 

     

  N-     

      

   

,     

    

  ( ᾳ  3.1): 

  ,     

   (S)-2-CBPB  ̃ (S)-2-FBPB  

    

      

     

 ,     -  
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  18
F-   a-

 ,      

    

 :  

3.2.4.       

      

    a-  

  

 ,  N,N-     

  : , ɓ-

       

       ( ) 

:      

   ,  

  ,    [222, 223]: 

 ,     -

   N- , N'-

-aï ,  ɓ-  

 N,N'-   : 

       

       

      a-

 (  11):  ,  

 ,   

  2- -5-    a- -

       

   (S)-BPB-Gly  ̃Ni
II
-(S)-2-BrBPB-Gly (27)  

[224-230]:     13- : 

 11 
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                                                                                                                                   13 

,      

  Ni
II
-(S)-BPB-Gly  Ni

II
-(S)-2-BrBPB-Gly 27 

 C-   

                                                                      13-  ˀˌʶ˕ˍ˗ˋʶ˄ˍ˗ʾˊˍ˗ˋ ̔

)
  1H     ; )

    : 

       (SiO2, 

. 
  

 
 

. 
 

 

 

(S,S)/(S,R) 

(%)  
  

(%)  

1 
2 3 4 5 6 7 

1 
Ni

II
-(S)-BPB-Gly  72-74 198 95.7./4.3 62.4 

2 
ñ-ñ  77-81 199 96.4/3.6 63.1 

3 
ñ-ñ  81-83 200 95.6/4.4 59.6 

1 2 3 4 5 6 7 

4 Ni
II
-(S)-2-BrBPB-Gly (27)  85-87 201 96./4.0 62.0 

5 -ñ-  90-95 202 96.0/4.0 57.1 

6 -ñ-  80-82 203 90.0/10.0 60.0 

7 Ni
II
-(S)-BPB-Gly  45-47 204 95.75/4.25 79.5 
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CHCl3īCH3COCH3, 3:1)r        

     

  :  

  (S,S)-  (S,R)-  -

      

 1H    r N- -

      

   r 2.55-4.40 . . 

:    ,    

  27   N- , N'-

-aï     

    BPB 

    Ni
II
-(S)-BPB-Gly  

   (ee ~ 90 %),  

       

    

  (Cl, F    

):  

3.2.5.     

 a-  ɓ-   

     

 

       

   

     

  :    

     

    , 

     

 :   ,   

     -

       

     -
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,     :  

      -

   , -

,  :  

     

   , 

,     

   a-  ̃ɓ-  a- -

 [1-4]:  

      

   ɓ-   

 a-    (ee > 

95 %)   ,    

    , 

   in vitro  in vivo     

  ,     

  :  

  ,    , 

  (S)-BPB     

(Gly, Ala) :     

 - , , - -

,̀ - :  

      (SiO2, CHCl3īCH3COCH3, 3:1), 

       

    -

  :  

   212-216   

    (SiO2, 

CHCI3īCH3COCH3, 1:2)       

    

:     (S,S)-  ̃ (S,R)- -

    1H  -
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 ` N-     

    -

 r 2.55-4.50 . . :    

   12- ,   ` . 14-    

:  

 12 

 

`  R = H, R'= C6H5(CO)C6H5CH2, (S,S)-212; R = CH3, R'= C6H5(CO)C6H5CH2, 

(S,S)- 213; R = H, R'= C6H5(CO)CH2, (S,S)-214; R = H, R'= 4-F-C6H4(CO)CH2, (S,S)-215; R = H, 

R'= 4-NO2-C6H4(CO)CH2, (S,S)-216; R = H, R' = C6H5(CO)C6H5CH2, (S)-217; R = CH3, R' = 

C6H5(CO)C6H5CH2, (S)-218; R = H, R'= C6H5(CO)CH2, (S)-219; R = H, R'= 4-F-C6H4(CO)CH2, 

(S)-220; R = H, R' = 4-NO2C6H4(CO)CH2, (S)-221:           

 14 

Ni
II
-(S)-BPB-Gly   ̃Ni

II
-(S)-BPB-(S)-Ala  C-  

       

 

 14-   

ʐ. 
    . 

  

 

(S,S)/(S,R) 

(%)  
  

(%)  

1 2 3 4 5 6 7 

1 
Ni

II
-(S)-BPB-Gly C6H5(CO)C6H5CH2Br 72-74 212 95./5.0 60.5 

2 
Ni

II
-(S)-BPB-(S)-Ala (10) 

C6H5(CO)C6H5CH2Br 120 213 97.0/3.0 58.4 
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)
  1H    ; )

    : 

       

217-221  ,   25-   

  a-   

,      

 in vitro       

   3rw0 Arcobacter butzleri  

  DOCKING  [231-235]:  

      

    (DG0)     

 ñKetonalò  ñDexsalgineò   

 `  (S)-2-(3- )   

   :  ,   -

      (S)-2-  

 ,  ɓ-    4-

 :   ,  2- -

 ɓ-(4- )   -

 ( . 16, , 217, 218  219, 220) 3-   -

 ,   DGo-  ˀ   [231, 232]:   

  ,    -

   ̀ 2-   , 

 a  ɓ-     

:     15  16-   15-17 

:   15-   AA1  AA2    

  ,   AA-    

 :    

1 
2 

3 4 5 6 7 

3 
Ni

II
-(S)-BPB-Gly 

C6H5(CO)CH2Br 43-45 214 96.0/4.0 64.3 

4 
-ñ- 

4-F-C6H4(CO)CH2Br 55-57 215 96.5/3.5 63.2 

5 
-ñ- 

4-NO2-C6H4(CO)CH2Br 68-70 216 94.5/5.5 62.1 
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 15 

   3rw0 Arcobacter butzleri  

       

: 

 

 

pdb_3rw0 

DGo, 

˄˄ʶˁ/ˉˍˁ KD,  .̄ʛ 

AA1 (S)-2-(3- )  -9.2 0.00018 

AA2 (R)-2-(3- )ˁ  -9.4 0.00013 

217 (S)-3-(4- )ˁ-2-  -8.3 0.00082 

218 (S)- 3-(4- )-2- -2-  -8.6 0.0050 

AA14 
(S)-3-[4-(4'- )-2,5- ]-2- -2-

 -7.5 0.00318 

AA15 
(S)-3-[4-(2'- )-2- ]-2- -2-

 -8.0 0.00137 

AA16 
(S)-3-[4-(2'- )-3- ]-2- -2-

 -8.0 0.00137 

AA17 
(S)-3-[4-(2'- )-2,5- ]-2- -2-

 -8.1 0.00116 

AA18 

(S)-3-[4-(2',4'- )-2,5- )-2- -2-

. -7.5 0.00318 

AA19 

(S)- 3-(4- -2- )-2- -2-

 -8.7 0.00042 

AA20 (S)-3-(4- -3- -2- -2-  -7.5 0.00318 

AA21 (S)- 3-[4-(2'- ) ]-2- -2-  -7.9 0.00162 

AA22 (S)- 3-[4-(3'- ) ]-2- -2-  -8.6 0.00050 

219 (S)- 3-(4- )-2-  -6.1 0.03378 

AA7 
(S)- 3-(4- -2- )-2- -2-

 -7.7 0.00227 

AA8 
(S)-3-(4- -3- )-2- -2-

 -7.9 0.00162 

AA9 
(S)- 3-[4-(2'- ) ]-2- -2-

 -8.5 0.00059 

AA10 
(S)- 3-[4-(3'- ) ]-2- -2-

 -8.7 0.00042 

220 (S)- 3-[4-(4'-˛˔ˍ˕ʷʺˋʻˍˀˁ)phenyl]- 2-  -8.1 0.00116 

AA12 
(S)-3-[4-(2',4'- ) ]-2- -2-

 -7.8 0.00192 

AA13 (S)-3-[4-(3',4'- ) ]-2- -2- -7.9 0.00162 
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221 (S)- 3-[4-(4'- ) ]-2-  -8.2 0.00030 

AA24 
(S)-3-[4-(4'- )- 2- -2- -2-

 -8.0 0.00137 

AA25 

(S)-3-[4-(4'- )-4- ]ˁ-2- -2-

 -8.0 0.00137 

AA26 
(S)-3-[4-(4'- )-2,5- ]-2- -2-

 -9.6 0.00009 

AA27 
(S)-3-[4-(2'- )-2- ]-2- -2-

 -7.8 0.00192 

  

. 15. 3rw0 Arcobacter butzleri    (S)-2-(3- -

)  (217)   ,  Aï  

      

,  Bï̀  r  : 
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. 16. 3rw0 Arcobacter butzleri    (S)-2- -

2- -3-(4- )     

(218),  A-      

  ,  Bï  r  

: 

 

. 17. 3rw0 Arcobacter butzleri    (S)-2-

-2- -3-(4- )   

 : 

 16 

   3rw0 Arcobacter butzleri 
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AA1 AA2 217 218 221 

 Pro1075 Pro1075 Pro1075  

Trp1076 Trp1076 Trp1076 Trp1076 Trp1076 

Phe1079 Phe1079 Phe1079 Phe1079 Phe1079 

Phe1107 Phe1107 Phe1107 Phe1107 Phe1107 

Val1110 Val1110 - - - 

Val1120 Thr1111 - - Thr1111 

Thr1111 Val1120 Val1120 Val1120 - 

- - Ser1121 - - 

- - Ile1124 Ile1124 - 

- - - - Val2004 

- Leu2136 - - - 

- Phe2140 - - Phe2140 

Phe2140 - - - - 

- - - - Val2204 

 3.2.5.1.       

    r(S)-3-(4'-Bz-Ph)Ala (217), 

(S)-2-Me-3-(4'-Bz-Ph)Ala 218  (S)-3-(4'-Bz)Ala 219  

  in vivo 

`   

        

    

ñ   ò : 

     -

 ,   

   (S)-3-(4'-Bz-Ph)Ala 217, (S)-2-Me-3-(4'-Bz-

Ph)Ala 218  ̃ (S)-3-(4'-Bz)Ala 219    

  20-22       :  

     

   "  "  [236]:  
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 55 
0
C     -

  ,      

        

     (  )  

    ç   

    

è:     

,   :  

     

:      

     

  (    ̀200  ):  

    

      

 . 

 ï ,   (5 )  ̋

 ï ,    

  ,     

  (10 )  ̋ 

 ï( ) ī   

  " " (10  ï 1  )  ̋

 ï( )-   " " (5  ï1 

 )  ̋   10 : 

 ï( )-   (S)-2-Me-3-(4'-Bz-

Ph)Ala 218  (10  ï1   ̋  

    6  

 ï( )-   (S)-3-(4'-Bz-Ph)Ala 219 

 (5 ï1  )  ̋   ̀8 :  

  ï ( )-   217 

 (10 ï1 .)  ̋   4 :  
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 ï( )-    (S)-3-(4'-Bz)Ala 219 

 (10 ï1 .)  ̋   6 : 

       

      

[236]:  

   30   ̃ 60     

      .17- :  

 17 

 
 

 (  

 )/ 1 

. 

30  60  

. % . % 

 - 9 15.0 - - 

. 
 

0.5  7 11.6 8 13.3 

 5  16,8 28.0 12.4 20.6 

(S)-2-Me-3-(4'-Bz-

Ph)Ala (218) 
10 . 10 16.6 13.3 22.1 

(S)-3-(4'-Bz-Ph) Ala 

(217) 
5  8 13.3 8 13.3 

(S)-3-(4'-Bz-Ph) Ala 

(217) 
10  

 

12.5 20.8 13.5 22.5 

(S)-3-(4'-Bz-Ph)Ala 

(219) 
10  

 

7.6 12.6 10 16.6 

    100 %  

  60      

    

     , 

      

  ,     

 (S)-3-(4'-Bz-Ph)Ala 217  10    

   ,      

  :  

 ( . 18)  ,   

 (S)-3-(4'-Bz)Ala 219     

, (S)-3-(4'-Bz-Ph)Ala (218-  ̔   ,   

 (    2  ),  (S)-2-Me-3-(4'-Bz-
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Ph)Ala 218      

: ,  10    

30        (16.6 %) 

 28 %  :   

   60  :   (S)-2-Me-3-(4'-Bz-

Ph)Ala 218     (22.6 %) 

   20.6 % :   

  ,        

  :  

,    

    

     ,    

     

      (S)-2-Me-3-(4'-Bz-Ph)Ala 218  

 [215]:  

3.3.     

      

   N-   

     (Cl, F, Br 

 )   (CH3) 9    

 ī10-18     Ni
II  

 (Gl ,Ala) -   19-36: 

,  -     

,      

 C- ,   , 

   a-  a-  (  

  ɓ- -a- )   a-  

      

 : 

  ,  N-  

   2-      

   , 

      -
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  ,     

  :  ,   

    (S)-,   (R)-  

 a-    a-  

    : 

    

   3,4-   

  ,   ,   

 -    S)-2-N-(N'-2-Cl-

)  2-CBPB   

    Ni
II
   -

 19, 20  ( . 18)  

 (ee > 97 %, Ű = 5-30 )   

      -  

  : 

 

. 18.    

(S,S)-  (S,R)-  : 

     

.  

¶   ;  

¶    CH-  ;  

¶        

   ,   
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  ;  

¶       

(0.5N HCl),      

    

;  

¶   . 

 (S,S)-  (S,R)-   

      

   -

  :  

     

     (S,R)-

      (S,S)-

 ,    

    97-99 %,      

   (ee > 99% )   

: 

3.3.1.     a-

    

 

    -

 (S)-2-ʉBPB  ̃ (R)-2-ʉBPB    

 (Gly, Ala)      

  a-  ɓ-  (S)-  (R)-  

 Ŭ-   (ee > 97 %)  

 (5-30 )     

[237]:         

(     ) a-  ɓ-  (S)-  (R)-

     a-

      

 ( .19):  
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. 19.     

   (S)-2-CBPB   

  :  

     

: 

¶ :    

       

      

     -

 a- ; 

¶  :   

   (de) 

    97 %,  

      

   98 %-   

 :  

¶     

:    

 (S)-2-CBPB    -

       

  ,  


