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of  the  formula 

NH 
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NHj-C-NH-R,-R2-CONH-R3-CONH-(CH2)4-NH-(CH2)3-NH2 

wherein  R,  is  -(CH3)4-,-(CH2)6-,  - ^^ -CH2 '   " ^^" (CH2)2~  

or  -CHg-^C^-  '•  R2  is  HCH2)2-  or  -CH=CH-;  and  R3  is  -CH-, 

(I) 

-CH„ 
OH 

-CH-,  -CH2-  or  -CH- 
I  I 
OCH3  CH2OH 

or  pharmacologically  acceptable  salts  thereof,  for  the  prepa- 
ration  of  medicaments  having  immunosuppressive  activity. 
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The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  i m m u n o s u p p r e s s a n t s  

c o n t a i n i n g   S p e r g u a l i n   c o m p o u n d s   as  an  a c t i v e   i n g r e d i e n t .  

A  number   of  d r u g s   w i t h   i m m u n o s u p p r e s s i v e   a c t i o n s   a r e  

a l r e a d y   known.   They  i n c l u d e   a l k y l a t i n g   a g e n t s ,   a n t i m e t a b o -  

l i t e s ,   a n t i b i o t i c s ,   s t e r o i d s ,   f o l i c   a c i d   a n t a g o n i s t s   a n d  

p l a n t   a l k a l o i d s .  

S p e r g u a l i n   is   a  compound  t h a t   was  i s o l a t e d   by  U m e z a w a  

and  o t h e r s   f rom  t h e   f i l t r a t e   of  a  c u l t u r e   b r o t h   of  S p e r g u -  

a l i n - p r o d u c i n g   m i c r o o r g a n i s m   of  t he   g e n u s   B a c i l l u s .   T h e  

s t r u c t u r a l   f o r m u l a   of  S p e r g u a l i n   is   shown  b e l o w :  

S p e r g u a l i n   is   n o t   o n l y   e f f e c t i v e   a g a i n s t   mouse   l e u k e m i a  

L - 1 2 1 0 ,   mouse  l e u k e m i a   E L - 4  ,   E h r l i c h   c a r c i n o m a   and  s a r c o m a  

180  bus  a l s o   e x h i b i t s   p r o m i s i n g   a c t i v i t y   in  c o n t r o l l i n g   m a -  

l i g n a n t   t u m o r s   ( s e e   J a p a n e s e   U n e x a m i n e d   P u b l i s h e d   P a t e n t  

A p p l i c a t i o n   No.  4 8 9 5 7 / 1 9 8 2 ) .  

Umezawa  e t   a l .   c o n t i n u e d   t h e i r   s t u d i e s   on  S p e r g u a l i n  

c o m p o u n d s   and  h a v e   s y n t h e s i z e d   n u m e r o u s   S p e r g u a l i n   c o m -  

p o u n d s   which   a r e   more  s t a b l e   and  have   a  s t r o n g e r   a n t i -  

t u m o r   a c t i v i t y   ( s e e   J a p a n e s e   U n e x a m i n e d   P u b l i s h e d   P a t e n t  

A p p l i c a t i o n   Nos.   6 2 1 5 2 / 1 9 8 3 ,   4 2 3 5 6 / 1 9 8 4   and  7 6 0 4 6 / 1 9 8 4 ) .  

Among  t h e s e   c o m p o u n d s   a re   t h o s e   u sed   in  t he   p r e s e n t   i n v e n -  

t i o n .  

The  i m m u n o s u p p r e s s i v e   e f f e c t s   of  s t e r o i d s   a r e   c o n -  

s i d e r e d   to  be  a c c o m p l i s h e d   p r i n c i p a l l y   t h r o u g h   t he   a n t i -  

i n f l a m m a t o r y   a c t i o n   and  t he   l y s i s   of  l y m p h o c y t e s .   H o w e v e r ,  

as  is  w e l l   known,   s t e r o i d s   have  d i v e r s i f i e d   p h a r m a c o l o g i c a l  

e f f e c t s   and  c a u s e   many  s i d e   e f f e c t s .   The  o t h e r   i m m u n o -  

s u p p r e s s a n t s   a r e   c l a s s i f i e d   as  " c y t o t o x i c "   s u b s t a n c e s  

and  t h e i r   a c t i o n   i s   d i r e c t e d ,   among  o t h e r   t h i n g s ,   to  t h e  

p a t h w a y s   of  n u c l e i c   a c i d   s y n t h e s i s   and  may  o f t e n   c a u s e  

s e r i o u s   s i d e   e f f e c t s   on  h e m a t o p o i e t i c   o r g a n s .   I t   is   t h e r e -  

f o r e   d e s i r e d   to  d e v e l o p   i m m u n o s u p p r e s s i v e   d r u g s   t h a t   a c t  
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s e l e c t i v e l y   on  l y m p h o c y t e s   and  o t h e r   c e l l s   of  i m m u n o l o g i c a l  

i m p o r t a n c e   w h i l e   c a u s i n g   min imum  s i d e   e f f e c t s .  

The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  i m m u n o s u p p r e s s a n t s  

c o n t a i n i n g   as  an  a c t i v e   i n g r e d i e n t   t h e   S p e r g u a l i n   c o m p o u n d s  

of  f o r m u l a   ( I )   shown  b e l o w   ( s u c h   c o m p o u n d s   a r e   h e r e i n a f t e r  

s i m p l y   r e f e r r e d   to  as  t h e   c o m p o u n d s   of  t he   p r e s e n t   i n v e n -  

t i o n ) :  

w h e r e i n   R1 

o r  ;  R2  i s   - ( C H 2 ) 2 -   or  -CH=CH-;  and  R3  i s  

or  p h a r a m c o l o g i c a l l y   a c c e p t a b l e   s a l t s   t h e r e o f .  

P r e f e r r e d   c o m p o u n d s   a r e   t h o s e   w h e r e i n   R1  i s   - ( C H 2 ) 4 -  
or  - ( C H 2 ) 6 - ;   R2  is   - ( C H 2 ) 2 - ;  

( S )  

and  R3  i s  

t h o s e   w h e r e i n   R1 

R2  is   - ( C H 2 ) 2 - ;   and  R3  is   -CH2-   o r  

and  t h o s e   w h e r e i n   R1  i s   - ( C H 2 ) 4 -   or  - ( C H 2 ) 6 - ;   R2  is   -CH=CH-  

( t r a n s )   and  R3  i s  

S p e c i f i c   e x a m p l e s   of  t h e   c o m p o u n d s   u s a b l e   as  i m m u n o -  

s u p p r e s s i v e   a g e n t s   in   a c c o r d a n c e   w i t h   the   p r e s e n t   i n v e n -  

t i o n   a r e   l i s t e d   b e l o w :  
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(1)   N - ( 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - ( 7 - g u a n i d i n o h e p t a n e -  

a m i d o ) - 2 - h y d r o x y e t h a n e a m i d e ;  

(2)  N - [ 4 - ( 3 - a m l n o p r o p y l ) a m i n o b u t y l ] - 2 - ( 7 - g u a n i d i n o h e p t a n e -  

a m i n o ) - 2 - m e t h o x y e t h a n e a m i d e ;  

(3)   N - [ 4 - ( 3 - a m l n o p r o p y l ) a m i n o b u t y l ] - 2 - ( 9 - g u a n l d i n o n o n a n e -  

a m i d o ) - 2 - h y d r o x y e t h a n e a m i d e ;  

(4)   N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - ( 7 - g u a n i d i n o h e p t a n e -  

a m i d o ) - e t h a n e a m i d e ;  

(5)  N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l j - 2 - ( 7 - g u a n i d i n o h e p t a n e -  

a m i d o ) - ( S ) - 2 - h y d r o x y m e t h y l e t h a n e a m i d e ;  

(6)   N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - [ 4 - ( p - g u a n i d i n o -  

p h e n y l ) b u t a n e a m i d o ] e t h a n e a m i d e ;  

(7)  N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - [ 4 - ( p - g u a n l d i n o -  

p h e n y l ) - b u t a n e a m i d o ] - ( S ) - 2 - h y d r o x y m e t h y l e t h a n e a m i d e ;  

(8)   N - [ 4 - ( 3 - a m i n o p r o p y l ) a m l n o b u t y l ] - 2 - [ 3 - ( p - g u a n l d l n o -  

m e t h y l p h e n y l ) p r o p a n e a m i d o J - ( S ) - 2 - h y d r o x y m e t h y l e t h a n e -  

a m i d e ;  

(9)   N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - [ 5 - ( p - g u a n i d i n o -  

p h e n y l ) - p e n t a n e a m i d o J - ( S ) - 2 - h y d r o x y m e t h y l e t h a n e a m i d e ;  

( 1 0 )   N - [ 4 - ( 3 - a m l n o p r o p y l ) a m i n o b u t y l ] - 2 - [ 7 - g u a n l d l n o h e p t a -  

2 - e n a m i d o ] - 2 - m e t h o x y e t h a n e a m i d e ;   a n d  

( 1 1 )   N - [ 4 - ( 3 - a m i n o p r o p y l ) a m i n o b u t y l ] - 2 - [ 7 - g u a n i d i n o h e p t a -  

2 - e n a m i d o ] - 2 - h y d r o x y e t h a n e a m i d e .  

T h e s e   c o m p o u n d s   have   the   s t r u c t u r e s   shown  in  T a b l e   1 .  
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The  c o m p o u n d s   of  f o r m u l a   ( I )   may  fo rm  s a l t s   w i t h  

a c i d s .   S a l t - f o r m i n g   a c i d s   may  be  i n o r g a n i c   or  o r g a n i c   i f  

t h e y   a r e   p h y s i o l o g i c a l l y   a c c p e t a b l e .   P r e f e r r e d   i n o r g a n i c  

a c i d s   a r e   h y d r o c h l o r i c   a c i d ,   s u l f u r i c   a c i d ,   n i t r i c   a c i d  

and  p h o s p h o r i c   a c i d ;   p r e f e r r e d   o r g a n i c   a c i d s   i n c l u d e   a c e -  

t i c   a c i d ,   p r o p i o n i c   a c i d ,   s u c c i n i c   a c i d ,   f u m a r i c   a c i d ,   m a -  

l e i c   a c i d ,   m a l i c   a c i d ,   t a r t a r i c   a c i d ,   g l u t a r i c   a c i d ,   c i -  
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