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 1-8.  « »       

   Mycobacterium tuberculosis  
   MPB-64  Rv0934 M. tuberculosis     

   .   : a. , H2O, pH 7.5, 
  Sep-Pak 18; b.  a  b, pH 9; .   � 427. 
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 1-10.  -  - .   : a. Fmoc-Cl, NaHCO3, H2O, 

dioxane, 0 °C; b. Ac2O, Pyridine, 0 °C; c. BOP, DIPEA; d. NH2NH2·H2O, MeOH.   (  
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 1-12.         

  GlcA( 1-3)Gal( 1-4)GlcNAc( 1-3)Gal( 1-4)Glc   .   
: a. Et3N, DMSO, ~20 °C (  I.3 � 94%); b. Et3N, DMSO, 40 °C; c. HO(CH2)2NH2, DMSO, ~20 °C 

(  I.6 � 90%   ).   471 .* 

1.5.3.1.     

  -  (  ;      

)     , �  . . 

« » .     : ( ) 

         (  1.5.3.1.1)  

( )      (  1.5.3.1.2).  

     409    , 

        .  � 

                                                 
*  ,   ,      ,   

 ,  :     ,      
 �        ( , VII.3). , 

           ,  
         ( , 153). 
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 1-13.  .   : a. CH3COSH, AlBN, , 

N2, 75 °C; b. HOCH2CH2SH, AlBN, , N2, 75 °C; c. HSCH2CH2NHBoc, AlBN, , N2, 75 °C; d. 
CH3(CH2)2CH2SH, AlBN, dioxane, N2, 75 °C; e. H2, Pd-C, EtOAc  MeOH, 2 ; (f) H2,  

, EtOAc, 2 ; g. RuCl3/NaIO4, CH2Cl2�MeCN�H2O 2:2:3; h. OsO4/NaIO4, �H2O 4:1; i. 1) O3, 
CH2Cl2, �78 °C, 2) Me2S; j. 1) O3, CH2Cl2, �78 °C, 2) BH3�Me2S  NaBH4; k. NaH, (EtO)3P(O)CH2COOEt, 
THF, 0 °C.   472 .  
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 (  .  3.3.1).475  

        

      .   
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» c  2-[4-( ) ]  
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  .  

  ,  3-  ,     

         -
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« » , . .      

   531     -  (  

1-14),       .532,533  

                                                 
*    -     ( -  
  - ,   - ),    «  

» (      �aglycon transfer�).     
,       .   ,    
          
      - . 
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 1-14. 3-( )  �   « »  �  -

      - .   : a. (i) 3,5- - - -
1,2- , MeOH; (ii) (COOH)2 · 2 H2O (pH 4); (iii) Ac2O/Py, 92% (   ); b. NaOAc, Ac2O�
AcOH (1:1), 100 °C, 10 ., 96%; c. N2H4·HOAc, DMF, 50 °C, 95%; (d) Cl3CCN, DBU, CH2Cl2, 90%.  

 (      ) � 533. 
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 (   ),       

 (  1-15, .   1.5.3.3). 

   « » ,     

 ,       . 

1.5.3.3.      -  

     

       

« » ,        

        -  

.           

      « - », 

      (  .  1.4).  

    ,  

 -  -  (     )  

        C2-,   C3-   

-/ - .         . 

  ,     , 

       ,  

  NaBH4   (2- ) , 

   ,      : 

         (  1-16).471,534,535  

         , 

  HNK-1.471  

 
 1-16.      (2- ) :   

 -   , R �  , R' = Me, Tol.471,534,535  

         

(GlcN-Lac)  I.7,     : 

  O- ,    
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       O-   (  

1-17).  I.7        (2-

)  I.11   71% (4 ). 

 
 1-17.      GlcN-Lac.   : a. 1. 

3, �78 °C, CH2Cl2�MeOH; 2. NaBH4, �78 °C  0 °C (  I.8 � 90%   ); b. MsCl, Et3N, CH2Cl2; 
c. NaN3, 18- -6, DMF; c. 0.15 M MeONa, MeOH (  I.11 � 79%   ).   

471 . 

       

   I.12,    ,  

.    ,      

   I.12     

       

  I.13,       

(  1-18).  

 
 1-18.      GlcA-Gal.   : a. 1. 3, 

�78 °C, CH2Cl2�MeOH; 2. NaBH4, �78 °C  0 °C (  I.13 ~100%   ); b. LiI, Py, ; c. 1. 

3, �78 °C, CH2Cl2�MeOH; 2. NaBH4, �78 °C  0 °C; 3.  1 M H2SO4; 4. CH2N2, 0 °C, CH2Cl2 (  
I.15 � 95%    I.12); d. MsCl, Et3N, CH2Cl2; e. NaN3, 18- -6, DMF (  I.17 � 90%   

).   471 . 

  ,      

 I.14,   I.12  LiI536  Py.  ,  

   « »     2-

,      ,   

  ,  : (2- )  I.15 

    95% (  1-18)      (2-
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)  I.17    86% (     

 I.12). 

    I.18    (2-

)  I.21    64% (  1-19).  

 
 1-19.      GlcA-Gal-GlcN-Lac.   

: a. 1. LiI, Py, ; 2. 3, �78 °C, CH2Cl2�MeOH; 3. NaBH4, �78 °C  0 °C; 4.  1 M 
H2SO4; 5. CH2N2, 0 °C, CH2Cl2; b. TsCl, Py; c. NaN3, 18- -6, DMF (  I.21 � 64%    I.18). 

  471 . 

          

2-   2-   2-  ,  

     64�86% (  1.5.3.3.1),  

       

   .     ,   

      .   

 494  494,499,537,538,539,   

  *  N- ,      

  (  1-20).  

 
 1-20.      (2- )    N-  

    ;     
 .    -   , R = 

H   , R� = H  Bn.  

 ,        

 (2- ) 498,537,539 (   N-  498,539), 

        

                                                 
*    , , NH4OAc. 
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(      O- - 534).  , 

       ,  

  (50�65%).  ,     

 ,   (  ) ,  

    ,     

   (  540)  (  1-20). 

    ,    , 

    ,   (Bn2NH),   

   ,    2-(N,N-

)    74%,498 . .     

.  

 ,        

      ,   

      -     

.211,214,215,224,227,233,479,494   , ,      

    ,       

   ,      ,   

       .  

    ,         

   541 ,     

.   542    

      2-( )   

   :        (  1-21).  

 
 1-21.      (2- )   : 

   -   , R = H   . 
  542 . 

        

I.22a,b   I.26b,     C-3�  C-4�  

  ,     I.26a  

   (  1-22).  

   Ph3P    ,  

       , 
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   ,      

 I.26a,b  ~90% (  1-22).542 

 ,    (2- )   

  (  1-21  1-22)      

 ,            

   ,    , 

  (2- )     , 

        ( .  1-16, 1-17, 1-18  

1-19   1.5.3.3.1),       

 .  ,     

  ( ,  )  

          

         

    . 

 
 1-22.      Lac.   : a. AcOH�H2O 

(8:2), 100 °C; b. 1. 3, �78 °C, CH2Cl2�MeOH (1:4); 2. Me2S, �78 °C  ~20 °C; c. 1. 3, �78 °C, CH2Cl2�MeOH 
(1:1); 2. Ph3P, �50 °C; d. NH2OH·HCl, Py, MeOH, ~20 °C; e. NH2OH·HCl, �50 °C  15 °C; f. LiAlH4, THF, 18 °C 

 66 °C; g. TFAOEt, Et3N, MeOH, ~20 °C; h. 90% . TFA�CH2Cl2 (1:9), ~20 °C.   542 
. 

   ( .  1.5.3.3.1  1.5.3.3.2)   

        (2-

)     � (2- ) .    

,             

  , , 3-  ,   

     ( .  1.5.3.2).  
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543    [(PhSe)2, NaN3, 

PhI(OAc)2] (  1-23),        

     .544   

  (  86%) 3- -     

  PhI(OAc)2     -  

     (  18- -6    

  DMF).       

     I.35b  3-(N- -

)   (  1-23).543 

 
 1-23.     .   

: a. NaN3 (2.4 .), (PhSe)2 (0.6 .), PhI(OAc)2 (1.4 .), CH2Cl2, ~20 °C, 18 ; b. NaN3 (3 .), 
(PhSe)2 (0.6 .), PhI(OAc)2 (2 .,  ), DMF, 18- -6, ~20 °C, 72  (  I.29b � 
86%); c. 1. Ph3P, THF, ; 2. H2O; d. BocON(CO)2(CH2)2, THF, ~20 °C (  I.34b � 62%    
I.29b,     ); e. Bu3SnH, AIBN, ,  (  
I.32b � 83%;  I.35b � 93%).   543 . 

1.5.4.     

      ,    

:545    409   ,    

 .       

   .      

    ( ,  ) 

     . , ,  
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  I.38546      I.39, 

 8-  - ,547   

   O-     ,  8-

  (      ),  

           

(  1-24).     .   ,   

     O-   

  I.37  I.40      ,*  

   (     )  

 ;   , - ,   

   (  « »    (« ó ») ),  

  . 

O

OR1

R1O
R1O

O

OR1

R1O
R1O

O

O

OR2O

O

OR1

OR1O

O

OR1

OR1O

O

OR2

OR2

OMe

O

O

OBn

BnO
BnO

O

OBn

BnOBnO

O

O

OBnO

O

OBn

OBnO

O

OBn

OBnO

O

OBn

OBn

O(CH2)8N3

O

I.36 R1 = Bn, R2 = Bz
!.37 R1 = Bn, R2 = H

a

O

OH

HO
HO

O

OH

HO
HO

O

O

OHO

O

OH

OHO

O

OH

OHO

O

OH

OH

OR

O

!.38 R = OMe
!.39 R = (CH2)8NH2

b

c

d

I.40

g

O

OR1

R1O
R1O

O

OR1

R1OR1O

O

O

OR1O

O

OR1

OR1O

O

OR1

OR1O

O

OR1

OR1

O(CH2)8NHR
2

O

I.41 R1 = Bn, R2 = H
!.42 R1 = Bn, R2 = TFA
!.43 R1 = H, R2 = TFA

e

f

O

OR1

R1O
R1O

O

OR1

R1OR1O

O

O

OR1O

O

OR1

OR1O

O

OR1

OR1O

O

OR1

OR1

O(CH2)8NHR
2

O

I.41 R1 = Bn, R2 = H
!.42 R1 = Bn, R2 = TFA
!.43 R1 = H, R2 = TFA

e

f

 
 1-24.       -  (8- ) .   

: a. MeONa, MeOH�CH2Cl2 (3:1), ~20 °C; b. H2, Pd/C, AcOH�H2O (4:1), ~20 °C (  I.38 � 86%  2 
  I.36); c. H2, Pd/C, MeOH (       I.39  ); d. Ph3P, H2O, THF, 

0 °C  ~20 °C (  I.41 � 78%); e. (CF3CO)2O, Py, ~20 °C; f. H2, Pd/C, MeOH (  I.43 � 65%   
  I.41); g. NH3, MeOH (  I.39  ).   546,547 .  

                                                 
*   « »  .  7. 
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1.5.5.   (  )  

           

     -      . 

 ,          

( .       548,549,550,551,552,553,554,555,556,557,558,559,560,561,562,563, 

564,565,566,567,568,569,570,571,572,573,574,575,576,577,578,579).  

1.5.6.   

        

      ( .     

 138,486,487,492,538,555,556,558,559,566,567,568,569,570,571,572,573,574,580,581,582,583,584,585,586,587,588,589, 

590,591,592,593,594,595,596,597,598,599,600,601,602,603,604,605,606,607,608,609,610,611,612,613,614,615,616,617,618,619,620,621,622,

623,624,625,626,627,628,629,630,631,632,633,634,635,636,637,638,639,640,641,642,643,644,645,646,647,648,649,650,651,652,653,654,655

656,657,658,659,660,661,662,663,664,665,666,667,668,669,670,671,672,673,674,675,676,677,678,679,680,681,682,683,684,685,686,687,688,

689,690).  ,  ,        

    ,     

 .* 

1.6.      

    , « »,   

( . .  )    .237,362,356   

,         ,   

  «   » (     ). 

 ,        

  , . .       

      « »,     

,    ,   -  

   (         

     ).    

           

,     . 

                                                 
*   ,         

   .  7.1.3). 
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1.7.     

         

,    -  ,   

   .      

  (  2),      , 

      (  3),  

        GM3 (  

4),      � ( )  (  5)  

  �  -  (  6). ,  

      ,    

        (  7),    

     ( .   1-1). 


