
 2"- , 
, , . 

, , 
, , ,

.
. 

, ,  Streptomyces hygroscopicus  1953. 
, , ,  in vitro

 Serpulina, (Treponema) hyodysenteriae, . 
, :  5"

 2,4-  K.lsono .  J. Antibiotics 1957, 10, 21.  R.L.
Mann  D.O. Woolf, J. AmerChem. Soc. 1957, 79, 120. K.lsono ., , 
5";  5"  5"  R.L. Mann  D.O. Woolf, ,  S.J.
Hecker .  Bioorg. Med. Chem. Lett. 1992, 2, 533  S.J. Hecker .  Bioorg. Med. m. Lett. 1993, 3, 295;
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, 
.

 60/084058  4  1998,  "
" (  PC 10057), .Brightly, R. G.

Linde II, M.R.Jefson, E.L.McCormick  S.S.Guhan 
.

:

, , :
R1  and R2  -NR3R4, -NR4C(O)R3, -OC(O)NR4R4  -OR3;

 R1  R2,  ,   =O,  =N-OR3, =CR4R3, =CR4C(O)R3, =CR4C(O)OR3, 
=CR4C(O)NR3R4;

 R3 ,  1 10 , 2 10 , -(CH2)t(C3-C10 ), -( 2)t 6-
10 ), and -( 2)t(4-10- ),  t  0  5, 

 1  2 , , -S(O)j -  j 
 0  2,  -N(R7)-, , ,  S,  S 

; ,  R3

, 5 8  4-10-
; -(CH2)t -  R3

,  t  2  5;  R3 , , 
, ,  1

 5 R5 ;
 R4

1 10 ;
 R5

1 10 ,  3 10 , , , , ,
, , , -OR6, -C(O)R6, -C(O)OR6, -NR7C(O)OR9, -OC(O)R6, -NR7SO2R9,  -

SO2NR6R7, -NR7C(O)R6, -C(O)NR6R7, -NR6R7, -S(O)j(CH2)m(C6-C10 ), -S(O)j(C1-C6 ),  j 
 0  2, -( H2)m(C6 10 ), -O(CH2)m(C6-C10 ), -NR7CH2)m(C6-C10 ),  -

(CH2)m(4-10- ),  m  0  4; 
 1  2 , , -S(O)j -  j  0  2,  -

N(R7)- , ,  S,  S 
; ,  R5

6-
10 , C5 6 ,  4-10- ; ,

,  R5  1  5 , 
, , , , , , , -NR7SO2R9,  -

SO2NR6R7, -C(O)R6, -C(O)OR6. -OC(O)R6, -NR7C(O)OR9, -NR7C(O)R6, -C(O)NR6R7, -NR6R7, -OR6, 1 10 , -
(CH2)m(C6-C10 )  -(CH2)m(4-10 ),  m  0  4;

 R6 , 1 10 , 3 10 , -( 2)m 6 10 ),  -( 2)m(4-
10 - ),  m  0  4; 



 1  2 , , -S(O)j -  j  0  2,  -N(R7)-, , 
,  S,  S ; 
,  R6

6 10
, 5 8  4-10 - ;  R6 , 

,  1  5 , , , ,
, , , , -C(O)R7, -C(O)OR7, -OC(O)R7, -NR7C(O)R8,  -

C(O)NR7R8, -NR7R8, , 1 6 1 6 ;
 R7  R8

1 6 ;  and, R9 , 
 R6, .

 1 ,  R1  R2, ,  =N-OR3. a R3

1 4 ,  2 4 , -( 2)t 6 10 )  -(CH2)t(4-10 - ),  t 
 0  3, ,

 5  6 ,  R3

, ,  1  5
, , , 1 3 ,  1 4 , , ,

, , , -NR6R7, ,
, , , , , , , ,

 and .
 1 ,  R1  R2, ,  =N-OR3, a R3

 -(CH2)t(C6-C10 - )  -( 2),(4-10 ),  t  0
 3, , 

 5  6 ,  R3 ,  
,  1  5 ,

, , 1 3 , 1 4 , , , ,
, , -NR6R7, , , , -

, , , , , , 
.

 1 ,  R1 ,  R2  NR3R4,  R4

 R3  -( 2)t 6 10 )  -(CH2)t(4-10 ),  t
 0  2,  R3  1  5 , 

, 1 3 , 1 4 .
 1 ,  R1 , R2  -NR4C(O)R3,

R4  R3
3 6 , -(CH2)t(C6-C10 )   -(CH2)t(4-10 

),  t  0  2,  5 
6 - , 

,  R3 , , 
 1  5 , , 1 3 , 1 4

.
 1 ,  R1  R2, ,  =CR4C(O)OR3

 =CR4C(O)NR3R4, R4  R3 , 1 6 , 3 5 , -(CH2)t(4-10 
),  -(CH2)t(C6-C10 ),  t  0  2, 

 5  6- , 
,  R3 , , 

,  1  5 
, 1 3 , 1 4 , -NR6F7 .

 1  ,   R1 ,  R2  -OR3  R3

1 4 , -(CH2)t(4-10 ),  -( 2)t 6 10 ),  t 
 1  2,  5  6- ,

,  R3 , 
,  1  5 

, 1 3 ,  1 4 , , , , 
.

 1 ,  R1 , R2  -OC(O)NR3R4,
R4 ,  R3  -(CH2)t(C6-C10 ),  t  0  2,  R3

 1  5 , , 1 3 , 1 4
.

 1 , , :
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-D- -O- -D- , (Z)-O-[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (E)- -[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )- -[( -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[( -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)- ;



5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)- -[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2- -D- , (Z)-O [(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (E)- -[(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)- -[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(4-(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , ( )- -[ ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2- -D- , (E)-O-[(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[( -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[( -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , ( )-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , (E)-O-[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (E)-O-[[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[3-(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-[3-(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-[(4-(1- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , ( )-O-[(2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[(2- ,
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-[2-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[( -5- ,
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[( -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(2- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- eo- , ( )-O-[(3,4- -2 -1- -4-

,
5- -5-[[3-(4-[(5,6- -5-( - -L- -1- ]-3-

]-2- -1- -2-( )- ]-1,2-O- -D- ;
5- -5-[[3-(4-[(5,6- -5- - -L- -1- ]-3- ]-2- -1-



-2-( )- ]-1,2-O- -D- ;
5- -5-[[3-[4-[(2,6- -5-O-[(3,4- ]- -D- -1- ]-3-

]-2- -1- -2-(E)- ]-1,2-O- -D- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-[( -2- ;
5- -5-[[3-[4-((5- - -D- -5-( )- -1- ]-3- ]-2-

-1- -2-( )- ]-1,2- -D- , ;
5- -5-[(3-[4-[[N-( -2- ]-(5- - -D- -5-(E)- -1- ]-3-

]-2- -1- -2-(E)- ]-1,2- -D-  ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[3-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-(2- -1- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-(2- -1- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , ( )-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(3-( ;
5- -5-[[3-[4-[(2,6- -5-D-[(4- ]- -D- -1- ]-3- ]-2-

-1- -2-( )- ]-1,2-O- -D- ;
5- -5-[(3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (E)- -[ ;
5- -5-[[3-[4-[(2,6- -5- - -D- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- ;
5- -5-[[3-[4-[(2,6- -5-[(3,4- - -D- -1- ]-3-

]-2- -1 - -2-(E)- ]-1,2- -D- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)- -[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )- -[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , ( )- -[(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[(3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(5- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , ( )-O-[(5- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )- -[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(4- -1,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(4- -1,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , ( )-O-[(5- -1,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(5- -1,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1-1 ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (E)-O-[(4- -1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(4- -1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-



-2-(E)- ]-1,2-O- -D- , ( )-O-[(2,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , (Z)-O-[(2,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , (E)-O-[(2,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(2,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-(1,2,3,4- -1- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-(1,2,3,4- -1 - ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-(7- -1,2,3,4- -1-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (Z)-O-(7- -1,2,3,4- -1-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , ( )-O-(7- -1,2,3,4- -1-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-(7- -1,2,3,4- -1-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , ( )-O-(8- -3,4- -2 -1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-(8- -3,4- -2 -1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-(6- -3,4- -2 -1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-(6- -3,4- -2 -1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )-O-(8- -3,4- -2H-1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-(8- -3,4- -2 -1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (E)-O-(6- -3,4- -2H-1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-(6- -3,4- -2H-1- -4-

;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )-O-[( -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[( -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[( -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2- -D- , (Z)-O-[( -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]a ]-1,2-O- -D- , (E)-O-[4-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[4-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , ( )-O-[4-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[4-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(4- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(4- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-



-2-( )- ]-1,2-O- -D- , (Z)-O-[1-(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[1-(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[1-(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[1-(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[1-(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , ( )-O-[1-(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[1-(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (E)-O-[1-(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[1-(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[1-(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (E)-O-[(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-[(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(2,4- ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1- -2-

)- ]-1,2-O- -D- , (Z)-O-[(3,5- )] ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1- -2-

)- ]-1,2-O- -D- , (E)-O-[(3,5- )] ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1 - -

2-( )- ]-1,2- -D- , (E)-O-[(3- )] ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1 - -

2-(E)- ]-1,2- -D- , ( )-O-[(3- )] ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)- -( ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (Z)-O-(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (E)- -(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(2,1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )-O-[(2,1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , ( )-O-[(2,3,5,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(2,3,5,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[(2,3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(2,3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , ( )-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(4- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(4- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -



-2-( )- ]-1,2- -D- , (E)-O-[(2,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- , (Z)-O-[(2,3- -6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , ( )-O-[(5- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(5- -2- ;

, .
:

5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]a ]-1,2- -D- , (Z)-O-[(1,3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , ( )- -[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-[(3- ;

-5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1- -
2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- ;

5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2- -D- , (2)-O-[( -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , ( )-O-[(3,5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (Z)-O-[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (E)-O-[(3- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-[(3- -4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (E)-O-[(4- -3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , ( )-O-[(4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2- -D- , (Z)-O-[(4- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (Z)-O-[(3- -5- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-( )- ]-1,2-O- -D- , (E)-O-[(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(2,3- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(2,3,5,6- ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1- -2-

(E)- ]-1,2- -D- , (Z)-O-(3- -4- ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1- -2-

(E)- ]-1,2-O- -D- , (E)-O-(3- -4- ;
5- -5-[[3-[4-[(6- - -D- -5- -1- ]-3- ]-2- -1 - -



2-( )- ]-1,2- -D- , (Z)-O-[(5- -2- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1,2-O- -D- , (E)-O-[(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-(E)- ]-1,2-O- -D- , (Z)-O-[(3- -2,6- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1 -
-2-( )- ]-1,2-O- -D- , (E)-O-[(2,4- ;
5- -5-[[3-[4-[(2,6- - -D- -5- -1- ]-3- ]-2- -1-
-2-(E)- ]-1, 2-O- -D- , (Z)-O-[(2,4- ;

, .
, 

, , 
,  ,  ,   1 
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, ,

, , ,
, , 

 1 .
 " ", , , ,

, , 
.  " ", , 

,  " " .
, “ ) )”, “ ) )"  " , 

", , ,
, , , , 

,  Streptococcus pneumonias, Haemophilus influenzae, Moraxella catarrhalis,
Staphylococcus aureus, Enterococcus faecalis, E. faecium, E. cassefflavus, S. epidermidis, S. haemotyticus or
Peptostreptococcus spp., , , ,

 Streptococcus pyogenes,  G, Corynebacterium diphtheriae, or Actinobacillus
haemolyticum, , ,  Mycoplasma pneumoniae,
Legionella pneumophila, Streptococcus pneumoniae Haemophilus influenzae, or Chlamydia pneumoniae, 

, ,  S. aureus, S. haemotyticus, .
faecalis, . faecium, . durans, , 

, , , , , ,
, , 

, ,  Staphylococcus aureus, coagulase-negative staphylococci
, S. epidermidis, S. hemolyticus, . . ), Streptococcus pyogenes, Streptococcus agalactiae, 

 C-F (minute-colony streptococci), viridans streptococci, Corynebacteiium minutissimum, Clostridium spp., or
Bartonella henselae; , , 

 Staphylococcus aureus, coagulase-negative staphylococcal species  Enterococcus spp.,
, , , 

 Chlamydia trachomatis, Haemophilus ducreyi, Treponema pallidum, Ureaplasma urealyticum or
Neiserna gonorrheae,  S. aureus (

),  ,  ,  ,  
 Helicobacter pylori, , 
 Borrelia recurrentis, ,  Borrelia

burgdorfed, , ,  Chlamydia
trachomatis, Neisseria gonorrhoeae, S. aureus, S. pneumoniae, S. pyogerres, H. influenzae,  Listeria spp.,

 (disseminated Mycobactenum avium  (MAC)), , 
 Mycobactenum avium, or Mycobactenum intracellular, 

 Mycobactenum tuberculosis, M. leprae, M. paratuberculosis, M. kansasii, or M. chelonei,
,  Campylobacter jejuni; , 

Cryptosporidium spp.; ,  viridans streptococci; , 
,  Bordetella pertussis; ,  Clostridium

perfringens  Bacteroides spp.; , 
 Helicobacter pylori  Chlamydia pneumoniae. 

, , 
: ,  P. haemotytica, P. muttocida, Mycoplasma bovis, 

Bordetella spp.; ,  (i.e., coccidia,
Cryptosporidia, etc.); ,  S. aureus. Strop, uberis,
Streptococcus agalactiae. Streptococcus dysgalactiae, Corynebacterium  Enterococcus spp.; 

,  A. pleuro., P. muttocida,  Mycoplasma spp.; 
,  Lawsonia intracellulars. Salmonella,  Serpulina

hyodysinteriae; ,  Fusobacterium spp.; 
,  Fusobacterium necrophorum  Bacteroides nodosus;
,  bovis; , 

 (  neosporium); 
,  S. epidermidis, S. intermedius, coagulase neg. Staphylococcus  P.

muttocida; , 
Alcaligenes spp., Bacteroides spp., Clostridium spp., Enierobacter spp., Eubacterium, Peptostreptococcus,



Porphyromonas,  Prevotella. , 
, 

 J. . Sanford ., "The Sanford Guide  Antimicrobial Therapy," 26th Edition, (Antimicrobial
Therapy, Inc., 1996).
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 1.  1, , , 
, . , 

 ( , , 
) ,

 1. , 
, 20 , , ,

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

. , 
. , 

, , , . 
, , , , ,

,  D. Fleisher, R. Bong, B.H. Stewart,
Advanced Drug Delivery Reviews (1996) 19, 115. , 

, . , 
 ( , ,

, , , , 
, , , .

 R.P. Robinson ., J. Medicinal Chemistry (1996) 39,10.

. , ,
, . 

, 
.

.





, , 
2 , , , 

 Streptomyces hygroscopicus NRRL 2388. 
 S  ( )  R  ( ) 

. 
 US. 3,100,176, Antibiotic Chemotherapy (1953)3:1268-1278, 1279-1282), 

 3:1  A (4"-(S) ) 
, , .  (Journal of

Antibiotics 33(7), 695-704, 1980), -
.  pH  6.9  pH, 

 14:1 . , 
,  4"-(S) , .

,  4"-(S)  Streptomyces hygroscopicus
NRRL2388, , ,  pH ,  6.9,  6.2  6.7,

. , 
, .  25-35° ,

 29° . , , 
. , ,

 3  10 ,  4  6 .

, )  pH  6.0. -
, 

. , , 

. , , , 
, , 

, , . 

35-50° . , , 
.



 1  4.  3 (
 X , ) , 

 2"  ( -2"), , , 
 (TESCI),  (TMSCI)  (TBDMSCI). 

 10 . TBDMSCI  N,N-  (DMF) 
 25-40 °  12-36 .  4 

,  Barton . J.Chem.Soc, Perkin Trans. 11975, 1574. 
 Genu-Dellac ., Carbohydrate Res. 1991, 216, 249.

 1,  R1  R2, ,  =NOR3,  R3 ,
,  4  R3ONH2,

, . 
, , 2 3, 
, ,  0°  65° ,

 0°  25° . , ,
, , 

(TBAF).  R3ONH2 ,
 Bioconjugate Chemistry (1990), 2, 96; Journal of Pharmaceutical Science (1969) 58, 138;  Chem.

Pharm. Bull (1967) 15, 345.
 1,   R1  R2, ,  = , 

 4 , , , 
,  (TBAF), -

.
 1,  R1  R2  -NR3R4,   R3  R4 , 

, -5"  4.
 R4NH2,  4 , 

NaBH4, NaBH(OAc)2 (Ac )  NaCNBH3,  R3 = . 
R3 , ,  (

)  R3C(O)H.  Eschweiler-Clark 
R3 . , ,  R1  R2  -NR4C(O)R3,

 -NHR4 , , 
 -C(O)R3 ,  R3COCI

 R3C(O)OC(O)R3, ,  (2- -1- -1,2-
 (EEDQ), 1,1'-  (CDI), ,  1,3-

(DCC). , ,
, ,  TBAF .

 1,  R1  R2  -NR4C(O)R3,  R4  R3

, , , 
 4 , , 

. 
: 1) -5"  4 , ,

; 2) , , 
; 3) , , 

 DMF;  4) , , , 
.

 R3C(O)OH, , R3C(O)CI   R3C(O)OC(O)R3,
. , 

R3C(O)OH,  1-(3- )-3-  (EDC),  (DEPC), DCC,
CDI  EEDQ. , ,

, ,  TBAF.
 R4 , , , , -

, , . 
, ,  R4-Br. 

, , , -
, ,  TBAF.

,  4 
 R4NH2, .

, , 
R3C(O)OH  R3C(O)OH, . 

.
 2  1,  R1  R2  -OR3,   R3

, 
 5  (  X  ,  ),   R1  R2

. -5"  4 , 
, . -5" 

 R3-Z,  Z , , Br, J , ,
. , 

, , ,  TBAF.
 1,  R1  R2  -OR3,  R3

,  Mitsunobu -5" , ,
 Mitsunobu  R3OH . 



, .
,  R1 -   R2  -OR3,   R3

, -5" , 
, , .  R3OH,

, , .
 1,  R1  R2  -OC(O)NR3R4

-5" ,  5, ,  R3NCO 
 40°  110° ,  50-80° . 

. ,  R4 ,
 R4,  1 10 , , 

, ,  R4-Br. 
,  TBAF.

 1,   R1  R2, ,  =CR4C(O)R3, =CR4C(O)OR3, 
=CR4C(O)NR3R4,  R3  R4 , , ,

,  Wittig  Horner-Emmons Wittig -5" 
 4. , (  (

 4 . 
, ,  (  5, 

R1 and R2, ,  = ). , 
, , ,  TES  TBDMS . ,

,  R3OH,  DCC  4-
 (DMAP),  CDI , . 

, , -
, ,  TBAF.
 1  R1  R2 ,  =CR4C(O)NR3R4

 (  5,  R1  R2 ,
 = )  R3NH2 , 

DCC, CDI, EEDQ, DEPC  EDC.  R4 , , 
, ,  R4-X,   X  
r, . .

 1 (R1  R2, ,  =CR4C(O)R3) 
 Wittig  Homer-Emmons  4 , ,  R3C(O)CHR4-PPh3 (Ph  

)  R3C(O)CHR4-P=O(OEt)2 (Et ) . ,  5,  R1 and R2,
,  = ,  Weinreb , , 

CDI  N. .  R3-M,  
,  Li  MgBr, .  ( ,  R3

)  Weinreb , 
(DIBAL)  LiAIH4.  1,  R1  R2, ,  =CR4R3,  R3  R4 ,

,  Wittig  Horner-Emmons  R4-CH(PPh3)-R3

R4-CH(P=O(OEt)2-R3  4. .
,  5,  R1  R2, ,  =CR4C(O)R3

=CR4C(O)H, , . 
 Wittig  Horner-Emmons , 

Ph3P-C(R3)OMe (Me ). , 
, . 

 R4-M,  ,  ,  Li   MgBr,  
, 

. , ,  1,  R1  R2,
,  =CR4R3.

 1,  R1  R2, ,  =CR4R3  R4

 R3 , , 
 5,  R3  -CH(COR3) , ,

, , 
 Suzuki  Stille-  R4B(OH)2

, , R4SnMe3  R4SnBu3 ( ) 
. .
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Steers,  in vitro ,  Steers ., Antibiotics and
Chemotherapy 1959, 9, 307.

 in vivo 
, , .

 in vivo , 
.  in vivo .  (CF1 

; 18-20 )  1-2 
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(Staphylococcus aureus  01 1095),  5% .
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,  1:10  5%
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 (10 ) ,  0.5  4 . 

 ( , )  ( .) 
.  4-

; PD50 ( ,  50% ) .
 (  " ") 

, , 
. ,  0.2

)  200  (  1  4 ), 
,  ,  

. , , 
 3  60 . , 

,  ,  ,  ,  
, 

. , , 
, 

, , 
.

, 
. , 

, 
, , , , , , , , ,

,  ,  ,  ,  ,  ,  ,  ,  ,  .  
, 

. , 
. , 

 5,0%  70% .
, , ,



, , , 
 ( , ), 

, , , ,
. , , 

. 
; 

, . 
, 

, , , 
, , , , , 

.

. ,
, .( .  US 5,134.127) 

. , , 
. . 

, . 
, 

.
, 

, , , , , . 
.

, , , 
, .

,  
, . 
, , .

, . 
, , ,

, .
, , , 

, , , ,
, , ,

, , , -
.

, .
 "rt" 

 20-25° .
 1

 (5)  (  -800 °  20% /80% )
 Streptomyces hygroscopicus NRRL 2368  1

 (Corn Products Corp  13 , Hubinger  7 , Roquette 
 3 , Sheffield Brand Products NZ  YTT 7 , Baker CoCI26H2O 0,002 ,

KH2P04 0,7 , MgS04 7H20 1.3 ,  0,7 , Dow Chemical P2000  1 ,
Colfax  2 , pH  7.0 )  2,8  Fembach . 

 3  29°  200  2-
.  8

 (Albaglos  1 , Sheffield Brand Products NZ  YTT 5 ,
Hubinger's  20  Archer Daniels Midland  10 , Dow Chemical 2000

 1 , Baker CoCI26H2O 0,002 , Colfax  2 ,  10 , NaCI 5 , pH 
7.0 )  14-  (New Brunswick Microferm, New Brunswick, New
Jersey),  4,75-  Rushton ,  3,75 

 29°  8 ,  800 . 
, pH  6.5  6.9  126 ,  6.2

 6.6  H2SO4 (15%) .  143 
 31:1.

 8000  15 .
 (  pH 6 4, 

HPLC  4.12 gms ) ,  500
gms XAD-16  (Rohm  Haas (Philadelphia, Pennsylvania). 

 25 , pH 6,0 (" ").  2-
 2-  80/20  5 

50/50 .  HPLC , 
 (2.730 ), .

 XAD-16  (  800 )  10% 
 1,8  100  CG-161  (TosoHaas (Montgomeryville,

Pennsylvania)),  4-  90/10 .  6-
 50/50 .  HPLC 

. , 
 65% . .



 500  500  500  20 .
, 

 52% .  ( 34945-280-1  281-1) 
 NMR  TLC , . ,

NMR  15:1.
 2

 (5)  (  -800 °  20% /80% )
 Streptomyces hygroscopicus NRRL 2368  1

 (  International inc.  13 , Hubinger  7 , Roquette 
 3 , NZ  YTT 7 , Baker l2 2  0,002 , 2 04 0,7 , MgS04 7H20 1.3 ,

 0,7 , Dow Chemical P2000  1 , Colfax  2 , pH
 7.0 )  2,8  Fembach .  2  3  29°

 200  2- . 
 380-400 

 (Mineral Technologies  1 , Sheffield Brand Products NZ 
YTT 5 , Hubinger's  20 , Archer Daniels Midland Co.,  10 , Dow Chemical P2000

 1 , Baker CoCI26H2O 0,002 , Colfax  2 ,  International Inc.  10 ,
Cargill Inc. NaCI 5 ).  20 psig  60 .

, , pH 
 6,5-6,7. ,  20 

 28° ,  5 psig,  pH  6.5 – 6.7
 25%  98% . 

, ,  20% , 
. ,

 Fembach  8 . 
, . 

 4 ,  4
 5 .  114 , 

.  pH  6.3,  98% 
.

,  ( = 6.3 
 51:1) .  (1450 gmsA 506 ) 

 70-  XAD-16 , .  4-
 pH 6.0 (" "). 

 2-  2-  80/20 . 
 10  (  50 )  50/50

.  (  1240 gmsA) 
10%  1200 .  (

) 
, , .

 40  CG-161  (  4-
 90/10 ).  4-  80/20

 5.5-  50/50 . 
,

.  (120 ,  1051 gmsA)  10%
. 

 CG-161.  4-
. , 

.  CG-161 
 1kgA . 

 14.5:1.

 3:
 (1 .)  (DMF, 0,1 )  (10 .) -

 (10 .)  35°  14-16 . 
tO ). .

 (5-15% ).
 5:

 3 (1 .)  (3 .),
 (5 .)  (0,05 .)  2-3 . 

,  0,5 N HCL, 
, . 

.  2-  (5-10% tO ).
 2-  (1 .)  (0,1 ) , '- )

(1 .)  (3 .)  90°  2 . 
 (5-10% tO )  2-  5.

 1-30
 4 (1 .)  (0,1 )  60°

30 .  1 . 



 5-15% /( ).

 (10 .)  12-24 . 
 (Dowex 400 35  1 ) 
 Z  (  5-15%

).
, ,

,  (65 , 16,5 , 8,25 , ) 
 (6 )  (98 ). 

24-96 . 
 (5-15% ).

 10  4 -
.

 1-30
, ,  (

), , :
1) :

:
 Mitsunobu 

N-  Grohowski  J.Jurczak,
Synthesis (1976) 682.

:
 N-  (1 .)  (1.2-2 ) 

 (DMSO),  (0,6-2 ) . 
. 

, , . 
; 

, .
2) 

 (1-2 .)
 30 . .

. 
, , . 

, 
. ,  1N 

. 
. 

.
3)  4-
4- -2- ,  K.lnami  T.Shiba, Bull. Chem. Soc. Jpn,

1985, 58, 352. , .
 (4 .) 

 2-5 .
4)  1-(3- -2,6-

 (  11, 14, 15, 17, 18) 
 (1 )  THF . 

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

 N,N- ,  A.S. Cantrell, ., J. Medicinal
Chemistry 1996, 21, 4261.

2,4-  (  16) , 
.

5) 
, 

,  Y.Endo, . Shudo  T.Okamoto, Synthesis 1980, 461.
, , . 

." , " " , " ." 
. " .













, , .
, 

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



,  (1,1 .)  0°
 5 . 3- , 3- , -2-

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

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

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

 90°  4- . ,
. 

 (2 .)  0°  2-  N-(2,6-
-4- .

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

, .
 4-  (3 .) 

 4- . 
, -4( -1- . 

 (2 .) .
5- . Hiroya, K. Hashimura 

K.Ogasawara, Heterocycles (1994) 38, 2463.
2- -5  J.T. Guton, J.E. Gall, S.W.

Riesinger ., J. Heterocyclic Chemistry (1991) 28, 1281. 
.
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