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@  Imidazole  derivatives  and  salts  thereof,  their  synthesis,  and  Intermediates,  and  pharmaceutical  formulations. 

The  invention  relates  to  1-alkylimidazoles  of  formula 

in  which  A  is  a  straight  or  branched,  saturated  or  unsaturat- 
ed  acyclic  hydrocarbon  radical  of  from  1  to  3  carbon  atoms 
and  R  is  a  cycloalkyl  or  cycloalkenyl  group  of  from  4  to  9 
carbon  atoms  and  optionally  substituted  by  one,  two,  three 
or  more  alkyl  groups  each  containing  from  1  to  4  carbon 
atoms,  with  the  proviso  that  when  A  is  a  methylene  radical, 
R  is  not  unsubstituted  cyclohexyl, the  1-alkylimidazole  being 
the  free  base  or  a  pharmaceutically  acceptable  salt  thereof. 

Methods  of  preparing  these  1-alkylimidazoles  are  dis- 
closed. 

The  1-alkylimidazoles  have  pharmacological  properties 
of  use  in  medicine,  in  particular  for  the  treatment  or  pro- 
phylaxis  of  thrombo-embolic  disorders. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   t o   i m i d a z o l e  

d e r i v a t i v e s   and  s a l t s   t h e r e o f ,   to   t h e i r   s y n t h e s i s  

and  i n t e r m e d i a t e s   t h e r e f o r ,   to   p h a r m a c e u t i c a l  

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

u s e   of  t h e s e   c o m p o u n d s   in   m e d i c i n e .  

T h r o m b o x a n e   A2  (TXA2) ,   a  p o t e n t   s t i m u l a t o r  

of   b l o o d   p l a t e l e t   a g g r e g a t i o n ,   i s   p r o d u c e d ,   in   p l a t e -  

l e t s ,   f r o m   t h e   p r o s t a g l a n d i n   e n d o p e r o x i d e s   PGG2  a n d  

PGHZ.  P r o s t a c y c l i n   ( P G I Z ) ,   w h i c h   h a s   p o t e n t   a n t i -  

a g g r e g a t o r y   a c t i v i t y ,   i s   a l s o   p r o d u c e d   ( i n   b l o o d  

v e s s e l   w a l l s )   f r o m   PGG2  and   PGH2  and   i t   h a s   b e e n  

s u g g e s t e d   t h a t   a  b a l a n c e   b e t w e e n   t h e   p r o d u c t i o n   o f  

TXA2  and  PGI2  i s   t h e   c o n t r o l l i n g   f a c t o r   in   t h r o m b u s  

f o r m a t i o n .   I t   w o u l d ,   in   c o n s e q u e n c e ,   be  d e s i r a b l e  

in   t h e   t r e a t m e n t   and  p r o p h y l a x i s   of   t h r o m b o - e m b o l i c  

d i s o r d e r s   to   be  a b l e   to   s e l e c t i v e l y   i n h i b i t   TXA2 

s y n t h e t a s e ,   t h e r e b y   f a v o u r i n g   t h e   p r o d u c t i o n   o f  

t h e   a n t i - a g g r e g a t o r y   a g e n t   P G I Z .  



I m i d a z o l e   and  1 - m e t h y l i m i d a z o l e   a r e  

known  to  p r o v i d e   some  d e g r e e   o f   i n h i b i t i o n   o f  

t h e   e n z y m i c   c o n v e r s i o n   o f   t h e   e n d o p e r o x i d e s  

(PGG2  and  PGH2)  to   t h r o m b o x a n e   A2  by  p l a t e l e t  

m i c r o s o m e s   ( M o n c a d a   e t   a l . ,   P r o s t a g l a n d i n s ,   1 3 / 4 ,  

6 1 1 - 6 1 8 ,   1 9 7 7 ) .   C e r t a i n   1 - n - a l k y l i m i d a z o l e s ,  

e s p e c i a l l y   1 - n - d o d e c y l i m i d a z o l e   and   i t s   h i g h e r  

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

o f   l o w e r i n g   s e r u m   c h o l e s t e r o l   l e v e l s   ( U . K .   P a t e n t  

No.  1  364  312 ;   B i o c h e m .   P h a r m a c o l .   24 ,   1 9 0 2 - 1 9 0 3 ,  

1 9 7 5 ) .  

We  h a v e   now  d i s c o v e r e d   t h a t   TXA2 

s y n t h e t a s e   may  be  i n h i b i t e d   by  1 - a l k y l i m i d a z o l e s  

of   f o r m u l a   ( I )   and  a c i d   a d d i t i o n   s a l t s   t h e r e o f .  

The  c o m p o u n d s   o f   f o r m u l a   ( I )   and  t h e i r   s a l t s   a r e  

h e r e i n a f t e r   r e f e r r e d   to   as  t h e   " a c t i v e   c o m p o u n d s " .  



The  c o m p o u n d s   o f   f o r m u l a   ( I )   a r e   n o v e l  

and   of   f o r m u l a :  

in   w h i c h   A  i s   a  s t r a i g h t   or   b r a n c h e d ,   s a t u r a t e d  

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

f r o m   1  to   3  c a r b o n   a t o m s   and   R  i s   a  c y c l o a l k y l  

or   c y c l o a l k e n y l   r a d i c a l   o f   f r o m   4  t o   9,  p r e f e r a b l y  

f r o m   5  to   8  c a r b o n   a t o m s   and   o p t i o n a l l y   s u b s t i t u t e d  

by  o n e ,   t w o ,   t h r e e   or   more   a l k y l   r a d i c a l s   e a c h  

c o n t a i n i n g   f r o m   1  to   4  c a r b o n   a t o m s   w i t h   t h e   p r o v i s o  

t h a t   when   A  i s   a  m e t h y l e n e   r a d i c a l   R  i s   n o t  

u n s u b s t i t u t e d   c y c l o h e x y l .  

In  f o r m u l a   ( I )   e x a m p l e s   o f   c y c l o a l k y l  

r a d i c a l s   a r e   c y c l o b u t y l ,   c y c l o p e n t y l ,   c y c l o h e x y l ,  

c y c l o h e p t y l ,   arid  c y c l o o c t y l ;   c y c l o a l k e n y l   r a d i c a l s  

i n c l u d e   c y c l o h e x - 3 - e n y l ,   c y c l o p e n t e n y l ,   1 , 4 - c y c l o -  

h e x a d i e n y l   and  c y c l o h e p t - 2 - e n y l .  

A  v a l u a b l e   c l a s s   o f   c o m p o u n d s   o f   f o r m u l a  

( I )   a r e   t h o s e   in   w h i c h   R  i s   c y c l o h e x y l ,   c y c l o h e p t y l ,  

c y c l o o c t y l   or  c y c l o a l k e n y l   of   6  t o   8  c a r b o n   a t o m s  

and  A  i s   -CH2-  or  - ( C H 2 ) 2 - .   C o m p o u n d s   o f   f o r m u l a   ( I )  

may  a l s o   be  u s e d   as  a c i d   a d d i t i o n   s a l t s   t h e r e o f ,  



e s p e c i a l l y   as  p h a r m a c e u t i c a l l y   a c c e p t a b l e   o n e s .  

E s p e c i a l l y   p r e f e r r e d   c o m p o u n d s   i n c l u d e :  

1 - C y c l o o c t y l m e t h y l i m i d a z o l e  

1 - C y c l o h e x - 3 - e n y l m e t h y l i m i d a z o l e  

1 - C y c l o h e x y l e t h y l i m i d a z o l e  

1 - C y c l o h e p t y l m e t h y l i m i d a z o l e  

and   a c i d   a d d i t i o n   s a l t s   t h e r e o f .  

O t h e r   p r e f e r r e d   c o m p o u n d s   i n c l u d e : -  

1 - C y c l o p e n t y l m e t h y l i m i d a z o l e  

1 - ( 4 - M e t h y l c y c l o h e x y l m e t h y l ) i m i d a z o l e  

1 - C y c l o b u t y l m e t h y l i m i d a z o l e  

I - C y c l o o c t y l v i n y l i m i d a z o l e  

1 - ( 1 - C y c l o o c t y l e t h y l ) i m i d a z o l e  

1 - ( 2 - C y c l o o c t y l e t h y l ) i m i d a z o l e  

1 - ( 3 - C y c l o o c t y l p r o p y i i i n i d a z o l e  

1 - ( C y c l o h e p t - 2 - e n y l m e t h y l ) i m i d a z o l e  

1 - C y c l o n o n y l m e t h y l i m i d a z o l e  

and  a c i d   a d d i t i o n   s a l t s   t h e r e o f .  



In  c o n t r a s t   to   i m i d a z o l e   a n d   1 - m e t h y l -  

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

p o t e n t   i n h i b i t o r s   o f   TXAZ  s y n t h e t a s e .   Many  o f   t h e  

c o m p o u n d s   ( f o r   e x a m p l e   in   ( I )   R  i s   c y c l o a l k y l   o r  

c y c l o a l k e n y l ,   n  i s   1,  and  A  i s   -CHZ-  or   - ( C H 2 ) 2 -  

a r e   a l s o   more   s e l e c t i v e   in   t h e i r   a c t i o n   in   n o t  

i n h i b i t i n g   o t h e r   p r o s t a g l a n d i n - g e n e r a t i n g   e n z y m e s  

s u c h   as  c y c l o - o x y g e n a s e .   The  c o m p o u n d s   o f   f o r m u l a  

( I )   a l s o   do  n o t   p r o d u c e   t h e   s i d e - e f f e c t s   f o u n d   w i t h  

i m i d a z o l e   u p o n   in   v i v o   a d m i n i s t r a t i o n .   The  c o m p o u n d s  

of   f o r m u l a   ( I )   a r e   f u r t h e r   c a p a b l e   o f   i n h i b i t i n g  

p l a t e l e t   a g g r e g a t i o n   in  v i v o   and   a l s o   a r e   c a p a b l e  

of   d i s a g g r e g a t i n g   p l a t e l e t   c l u m p s .   The  c o m p o u n d s  

1 - c y c l o o c t y l m e t h y l i m i d a z o l e ,   1 - c y c l o h e x - 3 - e n y l m e t h y l -  

i m i d a z o l e a n d   1 - c y c l o h e x y l e t h y l i m i d a z o l e   and   t h e i r  

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

I m i d a z o l e s   o f   f o r m u l a   ( I )   and   a c i d   a d d i t i o n  

s a l t s   t h e r e o f   may  be  made  by  any   m e t h o d   known  in   t h e  

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

s t r u c t u r e .   In  g e n e r a l   t h e s e   m e t h o d s   c o m p r i s e   l i n k i n g  

t h e   i m i d a z o l e   r i n g   t o   t h e   r e m a i n d e r   o f   t h e   m o l e c u l e ;  

c o n v e r t i n g   a  p r e c u r s o r   m o l e c u l e   by  e l i m i n a t i o n   of   a  

f u n c t i o n a l   g r o u p   f r o m   t h e   i m i d a z o l e   r i n g ;   a n d  

f o r m a t i o n   of   t h e   d e s i r e d   c o m p o u n d   f r o m   a  c o r r e s p o n d i n g  

i m i d a z o l i n e ,   p y r a z o l e   or   u n s a t u r a t e d   a n a l o g u e .  



A  m o s t   c o n v e n i e n t   m e t h o d   o f   s y n t h e s i s  

i n v o l v e s   t h e   r e a c t i o n   of   i m i d a z o l e   ( f o r m u l a   I I )  

or   a  s a l t   t h e r e o f   w i t h   an  a l k y l a t i n g   a g e n t   o f  

f o r m u l a   ( I I I )  :  

w h e r e i n   R  and  A  a r e   as  d e f i n e d   in   f o r m u l a   ( I )  

and   Z  i s   a  l e a v i n g   g r o u p .   T h i s   r e a c t i o n   i s   w e l l  

e s t a b l i s h e d   in   t h e   l i t e r a t u r e ,   and   t h e   l e a v i n g  

g r o u p   may  be  c h o s e n   f r o m   a  v a r i e t y   o f   s u b s t i t u e n t s  

b u t   e s p e c i a l l y   h a l o ,   p r e f e r a b l y   c h l o r o   o r   b r o m o ,  

o r   f r o m   p - t o l u e n e s u l p h o n y l o x y   b u t   o t h e r   a r y l s u l -  

p h o n y l o x y ,   a l k a n e s u l p h o n y l o x y   or   a r a l k y l s u l p h o n y l o x y  

r a d i c a l s   may  be  u s e d .   The  r e a c t i o n   i s   p r e f e r a b l y  

p e r f o r m e d   in   t h e   p r e s e n c e   o f   an  a c i d   a c c e p t o r ,   f o r  

e x a m p l e   an  a l k a l i   m e t a l   a l k o x i d e   s u c h   as   s o d i u m  

m e t h o x i d e   or   p o t a s s i u m   t e r t i a r y   b u t o x i d e   in   t h e  

p r e s e n c e   o f   an  c o r r e s p o n d i n g   a l k a n o l .   The  l e a v i n g  

g r o u p   Z  may  i t s e l f   be  f o r m e d   in   s i t u   f r o m   t h e  

c o r r e s p o n d i n g   a l k a n o l   (Z  =  OH)  by  r e a c t i o n   w i t h   a  

h y d r o h a l o g e n i c   a c i d   ( e . g .   h y d r o c h l o r i c   a c i d   o r   a  

L e w i s   a c i d   s u c h   as  a l u m i n i u m   c h l o r i d e :   s e e   J a p a n e s e  

P a t e n t   K o k a i   No.  1 3 1 5 7 7 / 7 7 )   and   t h e   r e s u l t i n g   a g e n t  



o f   f o r m u l a   ( I I I )   r e a c t e d   d i r e c t l y   w i t h   i m i d a z o l e  

w i t h o u t   p r i o r   i s o l a t i o n .   A l t e r n a t i v e l y   an  a l k a n o l  

(Z  =  OH)  o r   a  d e r i v a t i v e   t h e r e o f   ( e . g .   Z  =  R - A - O - )  

may  be  r e a c t e d   d i r e c t l y   w i t h   i m i d a z o l e   ( I I )   b y  

h e a t i n g   i n   t h e   p r e s e n c e   o f   a  d e h y d r a t i n g   a g e n t  

s u c h   as   p h o s p h o r i c   a c i d ,   or   a  p h o s p h a t e   ( s e e  

J a p a n e s e   P a t e n t   P u b l i c a t i o n   N o .  5   1 1 0 5   0 6 0 ) ,  

s u l p h u r i c   a c i d   o r   s u l p h a t e s   ( s e e   J a p a n e s e   P a t e n t  

P u b l i c a t i o n   N o .  5   1105   0 6 1 ) .  

Among  p r e c u r s o r   m o l e c u l e s   w h i c h   may  b e  

c o n v e r t e d   t o   a  c o m p o u n d   o f   f o r m u l a   ( I )   o r   an  a c i d  

a d d i t i o n   s a l t   t h e r e o f ,   a r e   s u b s t i t u t e d   i m i d a z o l e  

d e r i v a t i v e s   o f   f o r m u l a   ( IV)   or   a d d i t i o n   s a l t s  

t h e r e o f  

w h e r e i n   A  und   R  a r e   as   d e f i n e d   i n   f o r m u l a   ( I ) ,   a n d  

Q  ,   Q2  and   Q3  a r e   t h e   same  o r   d i f f e r e n t ,   a t   l e a s t   o n e  

b e i n g   a  r a d i c a l   c a p a b l e   o f   r e m o v a l   by  f o r   e x a m p l e  

r e d u c t i o n   o r   o x i d a t i o n ,   t h e   r e m a i n i n g   r a d i c a l   o r  

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

c a p a b l e   o f   r e m o v a l   in   t h e   same  or   a n o t h e r   m a n n e r   ( e . g .  

a  c a r b o x y l   g r o u p  -   s e e   f o r m u l a   ( V I )  -   r e m o v e d   by  d e -  

c a r b o x y l a t i o n ) .   Q1,  Q2  and  Q3  may  be  s e l e c t e d   f o r   e x a m p l e  

f r o m  t h i o   ( - S H ) ,   a l k y l t h i o   ( - S a l k y l   w h e r e i n   a l k y l   h a s  



1  to   4  c a r b o n   a t o m s )   o r  

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

C o n d i t i o n s   a r e   c h o s e n   a c c o r d i n g   t o   t h e   n a t u r e   o f  

t h e   r a d i c a l s   Q1,  Q2  and   Q3.  D e s u l p h u r i s a t i o n   m a y  

be  p e r f o r m e d   by  o x i d a t i v e   or   r e d u c t i v e   p r o c e d u r e s  

u s i n g   f o r   e x a m p l e   n i t r i c   a c i d   or   R a n e y   n i c k e l ;  

and  r e d u c t i v e   d e h a l o g e n a t i o n   by  t h e   u s e   of   z i n c  

and  a c e t i c   a c i d   or   R a n e y   n i c k e l   or   o t h e r   r e a g e n t s  

known  in   t h e   l i t e r a t u r e .  

A n o t h e r   c l a s s   of   e x a m p l e s   i n c l u d e   c a r b o x y -  

i m i d a z o l e s   or   d e r i v a t i v e s   t h e r e o f   of   f o r m u l a   ( V I ) :  

w h e r e i n   A  and   R  a r e   as  d e f i n e d   in   f o r m u l a   ( I ) ,  

a t   l e a s t   one  o f   R l ,   R   and   R4  i s   c a r b o x y l   o r   a  

d e r i v a t i v e   t h e r e o f   ( f o r   e x a m p l e   an  e s t e r   s u c h   a s  

an  a l k y l   e s t e r ,   an  a c i d   h a l i d e   s u c h   as  t h e   c h l o r i d e ,  

or   t h e   n i t r i l e )   and  t h e   o t h e r ( s )  i s  h y d r o g e n   o r   c a r b o x y l  

or  a  d e r i v a t i v e   as  d e s c r i b e d .   The  c o m p o u n d s   o f  

f o r m u l a   (VI)   may  be  c o n v e r t e d   i n t o   t h e   i m i d a z o l e s  

of   f o r m u l a   ( I )   by  any   s u i t a b l e   d e c a r b o x y l a t i o n  

c o n d i t i o n s   w h i c h   may  s i m p l y   c o m p r i s e   h e a t i n g   t h e  

c o m p o u n d s   w i t h   or   w i t h o u t   a  c a t a l y s t   s u c h   as  c o p p e r .  



The  i m i d a z o l e s   o f   f o r m u l a   ( I )   may  a l s o  

be  made  f r o m   a  c o m p o u n d   of   f o r m u l a   ( V I I ) :  

w h e r e i n   ( N  i s   1 - i m i d a z o l i n e ,   1 - i m i d a z o l e   o r  

I - p y r a z o l e ,   A1  i s   a  s t r a i g h t   or   b r a n c h e d   s a t u r a t e d  

or   u n s a t u r a t e d   a c y c l i c   h y d r o c a r b o n   r a d i c a l ,   a n d   R 3  

i s   a  c y c l o a l k y l   or   c y c l o a l k e n y l   r a d i c a l   o f   f r o m  

4  to   9  c a r b o n   a t o m s   o p t i o n a l l y   s u b s t i t u t e d   b y  

a l k y l   as  d e f i n e d   in   f o r m u l a   ( I ) ,   p r o v i d e d   t h a t  

a t   l e a s t   one  o f   (N,  A1  and  R3  i s   o t h e r   t h a n   1 -  

i m i d a z o l e ,   a  s a t u r a t e d   a c y c l i c   h y d r o c a r b o n   a n d  

an  o p t i o n a l l y   s u b s t i t u t e d   c y c l o a l k y l   g r o u p  

r e s p e c t i v e l y   as  d e f i n e d   in  f o r m u l a   ( I ) .   T h u s   a n  

i m i d a z o l i n e   ( V I I I ) :  

w h e r e i n   one  of   - - - -   r e p r e s e n t s   an  e x t r a   b o n d ,   A  a n d   R 

a r e   d e f i n e d   in   f o r m u l a   (I)  may  be  d e h y d r o g e n a t e d   t o   t h e  

c o r r e s p o n d i n g   i m i d a z o l e   in   t h e   p r e s e n c e   o f   a  c a t a l y s t  

f o r   e x a m p l e   by  h e a t i n g   to   250°C  in   t h e   p r e s e n c e   o f  

p a l l a d i u m ,   n i c k e l   or   p l a t i n u m   u n d e r   p r e s s u r e ,   o r   b y  

h e a t i n g   w i t h   a  d e h y d r o g e n a t i n g   a g e n t   s u c h   as   s e l e n i u m   o r  



c o p p e r   o x i d e .   The  1 - p y r a z o l e   c o m p o u n d s   ( V I I )  

may  be  t r e a t e d   w i t h   u l t r a - v i o l e t   i r r a d i a t i o n ,  

o p t i o n a l l y   u n d e r   an  i n e r t   a t m o s p h e r e   ( e . g .   a r g c n )  

in  f o r   e x a m p l e   1 , 2 - d i m e t h o x y e t h a n e   a t   room  o r  

e l e v a t e d   t e m p e r a t u r e s   ( s e e   f o r   e x a m p l e   " R i n g  

T r a n s f o r m a t i o n s   o f   H e t e r o c y c l e s "   e d i t e d   v a n   d e r  

P l a s ,   A c a d e m i c   P r e s s ,   1973   a t   p a g e   2 6 1 ) .   T h e  

u n s a t u r a t e d   i m i d a z o l e s   o f   f o r m u l a   ( I )   ( i n   f o r m u l a  

( V I I ) ,   A   a n d / o r   R3  a r e   u n s a t u r a t e d )   may  be  r e d u c e d  

to   t h e   c o r r e s p o n d i n g   s a t u r a t e d   c o m p o u n d s   w i t h   a  

n o b l e   m e t a l   c a t a l y s t ,   f o r   e x a m p l e   p l a t i n u m   o r  

p a l l a d i u m   in   an  a l k a n o l .  

The  i n t e r m e d i a t e s   f o r  u s e   i n   t h e   a b o v e  

d e s c r i b e d   r e a c t i o n s   may  a l s o   be  made  by  c o n v e n t i o n a l  

m e t h o d s   known  in   t h e   a r t .   Thus   t h e   1 - p y r a z o l e   a n d  

1 - i m i d a z o l i n e   i n t e r m e d i a t e s   ( f o r m u l a   ( V I I )   may  b e  

p r e p a r e d   by  a l k y l a t i o n   of   p y r a z o l e   and   i m i d a z o l i n e  

in  an  a n a l o g o u s   m a n n e r   to   t h a t   d e s c r i b e d   a b o v e   f o r  

p r e p a r a t i o n   of   t h e   c o r r e s p o n d i n g   i m i d a z o l e s .   T h e  

i n t e r m e d i a t e s   o f   f o r m u l a   ( I I I )   may  be  made  i n   k n o w n  

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

a l c o h o l s   ( f o r m u l a   ( I I I ) ,   Z  =  -OH)  w h e r e   in   s u c h  

c o m p o u n d s   R  i s   c y c l o a l k e n y l ,   t h e   a l c o h o l   i s  

c n v e n i e n t l y   p r e p a r e d   by  t h e   P r i n s   r e a c t i o n   f r o m  



t h e   c y c l o a l k e n e   and  p a r a f o r m a l d e h y d e   ( B u l l .   C h e m .  

S o c .   J a p a n   4 6 / 8 ,   2 5 1 2 - 5 ,   1 9 7 3 ) .   The  s u b s t i t u t e d  

i m i d a z o l e   i n t e r m e d i a t e s   o f   f o r m u l a   ( IV)   may  b e  

made  in   known  m a n n e r ,   f o r   e x a m p l e   s e e   " I m i d a z o l e  

and  i t s   d e r i v a t i v e s "   P a r t   I ,   Ed.  K.  H o f m a n n ,  

I n t e r s c i e n c e   P u b l i s h e r s   I n c .   New  Y o r k ,   1 9 7 3 .   F o r  

e x a m p l e   t h e   2 - t h i o i m i d a z o l e s   of   f o r m u l a   ( IV)   m a y  

be  made  by  c y c l i s a t i o n   o f   an  a c e t a l   o f   f o r m u l a   ( I X ) :  

w i t h   t h i o c y a n a t e ,   w h e r e i n   R   i s   a l k y l .  

The  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a d d i t i o n   s a l t s  

of   t h e   c o m p o u n d s   o f   f o r m u l a   ( I )   may  be  p r e p a r e d   b y  

any   m e t h o d   known  in   t h e   a r t .   In  p a r t i c u l a r   t h e y  

may  be  p r e p a r e d   by  t r e a t i n g   t h e   p a r e n t   i m i d a z o l e  

w i t h   t h e   a p p r o p r i a t e   a c i d .  

E x a m p l e s   o f   t h e   a d d i t i o n   s a l t s   o f   t h e  

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

d e r i v e d   f r o m   t h e   f o l l o w i n g   a c i d s :   o x a l i c ,   h y d r o -  

c h l o r i c ,   h y d r o b r o m i c ,   s u l p h u r i c ,   n i t r i c ,   p e r c h l o r i c ,  

f u m a r i c ,   m a l e i c ,   p h o s p h o r i c ,   g l y c o l i c ,   l a c t i c ,  

s a l i c y c l i c ,   s u c c i n i c ,   t o l u e n e - p - s u l p h o n i c ,   t a r t a r i c ,  

a c e t i c ,   c i t r i c ,   m e t h a n e s u l p h o n i c ,   f o r m i c ,   b e n z o i c ,  



m a l o n i c ,   n a p h t h a l e n e - 2 - s u l p h o n i c   and   b e n z e n e -  

s u l p h o n i c .  

The  i m i d a z o l e s   o f   f o r m u l a   ( I )   may  b e  

u s e d   in   c o n j u n c t i o n   w i t h   a  p h o s p h o d i e s t e r a s e  

i n h i b i t o r ,   w h i c h   p r o v i d e s   a  f u r t h e r ,   s y n e r g i s t i c  

i n c r e a s e   in   e f f e c t ,   as  i t   a c t s   a g a i n s t   p l a t e l e t  

a g g r e g a t i o n   by  a  d i f f e r e n t   p a t h w a y .  

S u i t a b l e   p h o s p h o d i e s t e r a s e   i n h i b i t o r s  

f o r   u s e   in   p o t e n t i a t i n g   t h e   a n t i - a g g r e g a t o r y  

e f f e c t s   of   t h e   a c t i v e   c o m p o u n d s   i n c l u d e   as  s u c h  

or   as  p h a r m a c e u t i c a l l y   a c c e p t a b l e   s a l t s : -  

(a)   X a n t h i n e   d e r i v a t i v e s   s u c h   a s : -  

T h e o p h y l l i n e ( 3 , 7 - d i h y d r o - 1 , 3 - d i m e t h y l - l H -  

p u r i n e - 2 , 6 - d i o n e ) ,   and   s a l t s   t h e r e o f .  

3 - I s o b u t y l - l - m e t h y l - x a n t h i n e ;  

C a f f e i n e ( 3 , 7 - d i h y d r o - 1 , 3 , 7 - t r i m e t h y l - 1 H - p u r i n e -  

2 , 6 - d i o n e )   and  s a l t s   t h e r e o f ;   a n d  

A m i n o p h y l l i n e   ( a d d u c t   o f   T h e o p h y l l i n e   and  1 , 2 -  

e t h a n e d i a m i n e   ( 2 : 1 ) ) .  

(b)  I s o q u i n o l i n e   d e r i v a t i v e s ,   f o r   e x a m p l e : -  

P a p a v e r i n e ( 1 - [ ( 3 , 4 - d i m e t h o x y p h e n y l ) m e t h y l ] -  

6 , 7 - d i m e t h o x y i s o q u i n o l i n e )   a n d   s a l t s   t h e r e o f ;   a n c  

6 , 7 - D i e t h o x y - l - ( 4 , 5 - d i e t h o x y b e n z y l ) i s o q u i n o l i n e  

o r   i t s   s a l t s   e . g .   i t s   h y d r o c h l o r i d e ;  



(c)   D e r i v a t i v e s   of   p y r i m i d o ( 5 , 4 - d ) -  

p y r i m i d i n e ,   f o r   e x a m p l e : -  

D i p y r i d a m o l e ( 2 , 2 ' , 2 " , 2 " ' - ( 4 , 8 - d i p i p e r i d i n o -  

p y r i m i d o   [ 5 , 4 - d ] p y r i m i d i n - 2 , 6 - d i y l d i n i t r i l o ) -  

t e t r a e t h a n o l )   and  i t s   s a l t s ;  

2 , 2 ' , 2 " , 2 " ' - [ [ 4 - ( 1 - p i p e r i d i n y l ) p y r i m i d o [ 5 , 4 - d ]  

p y r i m i d i n - 2 , 6 - d i y l ] d i n i t r i l o ] t e t r a k i s e t h a n o l  

and   i t s   s a l t s ;   a n d  

2 , 4 , 6 - t r i - 4 - m o r p h o l i n y l p y r i m i d o   [ 5 , 4 - d ] p y r i m i d i n e  

and   i t s   s a l t s .  

(d)  D e r i v a t i v e s   o f   t h i e n o   [ 3 , 2 - d ] p y r i m i d i n e ,  

f o r   e x a m p l e : -  

N-  [ 4 - ( 4 - m o r p h o l i n y l ) t h i e n o ] 3 , 2 - d   [ p y r i m i d i n - 2 - y l ] -  

1 , 2 - e t h a n e d i a m i n e .  

(e)   D e r i v a t i v e s   of   p y r a z o l o [ 3 ' , 4 ' : 2 , 3 ] p y r i d o -  

[ 4 , 5 - b ]   [1,5]  b e n z o d i a z e p i n - 6 - ( 3 H ) - o n e ,   f o r   e x a m p l e : -  

3 - E t h y l - 7 , 1 2 - d i h y d r o - 7 , 1 2 - d i m e t h y l p y r a z o l o -  

[ 4 ' , 3 ' : 5 , 6 ]   p y r i d o   [ 4 , 3 - b ] - [ 1 , 5 ] b e n z o d i a z e p i n -  

6 - ( 3 H ) - o n e ;  

3 - E t h y l - 7 , 1 2 - d i h y d r o - 9 - m e t h o x y - 7 , 1 2 - d i m e t h y l -  

p y r a z o l o [ 3 ' , 4 ' : 2 , 3 ] p y r i d o [ 4 , 5 - b ] [ 1 , 5 ] -  

b e n z o d i a z e p i n - 6 - ( 3 H ) - o n e ;   a n d  

1 0 - C h l o r o - 3 - e t h y l - 7 , 1 2 - d i m e t h y l - 7 , 1 2 - d i h y d r o -  

p y r a z o i o  [ 4 ' 3 ' : 5 , 6 ] p y r i d o [ 4 , 3 - b ] [ 1 , 5 ] b e n z o -  

d i a z e p i n - 6 - ( 3 H ) - o n e .  



( f )   D e r i v a t i v e s   of   1H-  o r  2 H - p y r a z o l o  [ 3 , 4 - b ] -  

p y r i d i n e ,   f o r   e x a m p l e : -  

4 - ( B u t y l a m i n o ) - 1 - e t h y l - 1 H - p y r a z o l o  [ 3 , 4 - b ] -  

p y r i d i n e - 5 - c a r b o x y l i c   a c i d   e t h y l   e s t e r ;  

4 - ( B u t y l a m i n o ) - l H - p y r a z o l o [ 3 , 4 - b ] p y r i d i n e - 6 -  

c a r b o x y l i c   a c i d   e t h y l   e s t e r ;  

4 - C h l o r o - 1 - e t h y l - 3 - m e t h y l - 1 H - p y r a z o l o  [ 3 , 4 - b ] -  

p y r i d i n e - 5 - a c e t o n i t r i l e ;  

l - E t h y l - 4 - ( i s o p r o p y l i d e n e h y d r a z i n o ) - 3 - m e t h y l -  

1 H - p y r a z o l o  [ 3 , 4 - b ] p y r i d i n e - 5 - c a r b o x y l i c   a c i d  

e t h y l   e s t e r   or   i t s   s a l t s   s u c h   as  i t s   h y d r o -  

c h l o r i d e   h e m i h y d r a t e ;   a n d  

2 - M e t h y l - 6 - p h e n y l - 4 - ( 1 - p i p e r i d i n y l ) - 2 H - p y r a z o l o -  

[ 3 , 4 - b ]  p y r i d i n e   or  i t s   s a l t s   e . g .   i t s   h y d r o -  
c h l o r i d e .  

(g)  D e r i v a t i v e s   of   5 H - f u r o -  [ 3 , 4 - e ]  p y r a z o l o -  

| 3 , 4 - b | p y r i d i n e - 5 - o n e ,   f o r   e x a m p l e : -  

4 - ( B u t y l a m i n o ) - 1 - e t h y l - 1 , 7 - d i h y d r o - 7 - h y d r o x y - 5 H -  

f u r o - [ 3 , 4 - e ] p y r a z o l o [ 3 , 4 - b ] p y r i d i n e - 5 - o n e ;   a n d  

(h)  D e r i v a t i v e s   of   1 ( 2 H ) - n a p h t h a l e n o n e ,   f o r  

e x a m p l e : -  

2 [ ( D i m e t h y l a m i n o ) m e t h y l ]   - 3 , 4 - d i h y d r o - 7 - m e t h o x y -  

1 ( 2 H ) - n a p h t h a l e n o n e   or  i t s   s a l t s   e . g .   i t s  

1 : 1   h y d r o c h l o r i d e .  

The  a c t i v e   c o m p o u n d s   a r e   p a r t i c u l a r l y  

u s e f u l   in   t h e   t r e a t m e n t   a n d / o r   p r o p h y l a x i s   o f  



t h r o m b o - e m b o l i c   d i s o r d e r s   in   m a m m a l s ,   i n c l u d i n g  

man.   I t   i s   to   be  u n d e r s t o o d   t h a t   t h e   t e r m  

" t h r o m b o - e m b o l i c   d i s o r d e r s "   i n c l u d e s   t h o s e  

d i s o r d e r s   w h o s e   e t i o l o g y   i s   a s s o c i a t e d   w i t h  

p l a t e l e t   a g g r e g a t i o n .  

The  a c t i v e   c o m p o u n d s   a r e   u s e f u l   w h e r e v e r  

i t   i s   d e s i r e d   to   i n h i b i t   p l a t e l e t   a g g r e g a t i o n   a n d /  

or   to   r e d u c e   t h e   a d h e s i v e   c h a r a c t e r   o f   p l a t e l e t s ,  

and   c o n s e q u e n t l y   to   t r e a t   or   p r e v e n t   t h e   f o r m a t i o n  

of   t h r o m b i   in   m a m m a l s ,   i n c l u d i n g   man .   F o r   e x a m p l e ,  

t h e   c o m p o u n d s   a r e   u s e f u l   in   t h e   t r e a t m e n t   a n d  

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

t h r o m b o s i s   and  i s c h a e m i c   p e r i p h e r a l   v a s c u l a r   d i s e a s e ;  

to   t r e a t   and  p r e v e n t   p o s t - o p e r a t i v e   t h r o m b o s i s ;  

and   to   p r o m o t e   p a t e n c y   o f   v a s c u l a r   g r a f t s   f o l l o w i n g  

s u r g e r y .  

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

an  a d d i t i o n   t o   b l o o d ,   b l o o d   p r o d u c t s ,   b l o o d  

s u b s t i t u t e s ,   and  o t h e r   f l u i d s   w h i c h   a r e   u s e d   i n  

a r t i f i c i a l   e x t r a - c o r p o r e a l   c i r c u l a t i o n   and   p e r f u s i o n  

o f   i s o l a t e d   b o d y   p o r t i o n s ,   e . g . ,   l i m b s   a n d   o r g a n s ,  

w h e t h e r   a t t a c h e d   to   t h e   o r i g i n a l   b o d y ,   d e t a c h e d   a n d  

b e i n g   p r e s e r v e d   or  p r e p a r e d   f o r   t r a n s p l a n t ,   o r  

a t t a c h e d   to   a  new  b o d y .   I t   may  a l s o   be  u s e d   i n  



l a b o r a t o r y   a n i m a l s ,   e . g .   c a t s ,   d o g s ,   r a b b i t s ,  

m o n k e y s   and  r a t s ,   f o r   t h e s e   p u r p o s e s   i n   o r d e r  

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

and   l i m b   t r a n s p l a n t s .  

The  a c t i v e   c o m p o u n d s   a l s o   e x h i b i t   s o m e  

v a s o d i l a t o r y   a c t i o n   on  b l o o d   v e s s e l s   and   t h e r e -  

f o r e   h a v e   a  u t i l i t y   as  a n t i - h y p e r t e n s i v e s   f o r  

t h e   t r e a t m e n t   of   h i g h   b l o o d   p r e s s u r e   i n   m a m m a l s ,  

i n c l u d i n g   m a n .  

The  a m o u n t   o f   a c t i v e   c o m p o u n d   r e q u i r e d  

f o r   t h e r a p e u t i c   or  p r o p h y l a c t i c   e f f e c t   w i l l   v a r y  

w i t h   t h e   r o u t e   of   a d m i n i s t r a t i o n ,   and   t h e   n a t u r e  

o f   t h e   c o n d i t i o n   u n d e r   t r e a t m e n t .   In  g e n e r a l   a  

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

a c t i v e   c o m p o u n d   w i l l   l i e   i n   t h e   r a n g e   o f   0 . 1   t o  

300  mg  p e r   kg  b o d y   w e i g h t ,   p a r t i c u l a r l y   f r o m   0 . 5  

to   10  mg  p e r   kg  b o d y   w e i g h t ,   f o r   e x a m p l e   2  mg  p e r  

kg .   A  s u i t a b l e   s i n g l e   o r a l   d o s e   f o r   an  a d u l t  

human  l i e s   w i t h i n   t h e   r a n g e   o f   50  to   600  m g ,  

f o r   e x a m p l e   150  mg  g i v e n   s a y   t h r e e   t i m e s   a  d a y .  

W h i l e   i t   i s   p o s s i b l e   f o r   t h e   a c t i v e  

c o m p o u n d s   to   be  a d m i n i s t e r e d   as  t h e   r a w   c h e m i c a l  

i t   i s   p r e f e r a b l e   to   p r e s e n t   t h e m   as  a  p h a r m a c e u t i c a l  

f o r m u l a t i o n .   The  f o r m u l a t i o n s ,   b o t h  f o r   v e t e r i n a r y  

and  f o r   human  m e d i c a l   u s e ,   o f   t h e   p r e s e n t   i n v e n t i o n  



c o m p r i s e   an  a c t i v e   c o m p o u n d   as  a b o v e   d e f i n e d ,  

t o g e t h e r   w i t h   one   or   m o r e   a c c e p t a b l e   c a r r i e r s  

t h e r e f o r   and   o p t i o n a l l y   o t h e r   t h e r a p e u t i c  

i n g r e d i e n t s .   The  c a r r i e r ( s )   m u s t   be  ' a c c e p t a b l e '  

in   t h e   s e n s e   o f   b e i n g   c o m p a t i b l e   w i t h   t h e   o t h e r  

i n g r e d i e n t s   of   t h e   f o r m u l a t i o n   and   n o t   d e l e t e r i o u s  

t o   t h e   r e c i p i e n t   t h e r e o f .   U n i t   d o s e s   o f   a  

f o r m u l a t i o n   may  c o n t a i n   b e t w e e n   60  mg  and   1 . 5   g  

of   an  a c t i v e   c o m p o u n d .  

The  f o r m u l a t i o n s   i n c l u d e   t h o s e   s u i t a b l e  

f o r   o r a l ,   r e c t a l ,   v a g i n a l   or   p a r e n t e r a l   ( i n c l u d i n g  

s u b c u t a n e o u s ,   i n t r a m u s c u l a r   and  i n t r a v e n o u s )  

a d m i n i s t r a t i o n .   P r e f e r r e d   f o r m u l a t i o n s   i n c l u d e  

t a b l e t s ,   c a p s u l e s   and   i n j e c t a b l e   s u s p e n s i o n s   o r  

s o l u t i o n s .  

The  f o r m u l a t i o n s   may  c o n v e n i e n t l y   b e  

p r e s e n t e d   in   u n i t   d o s a g e   f o r m   and   may  be  p r e p a r e d  

by  any  of   t h e   m e t h o d s   w e l l   known  i n   t h e   a r t   o f  

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

i n t o   a s s o c i a t i o n   t h e   a c t i v e   c o m p o u n d   ( i n   t h e   f o r m  

of   t h e   b a s e   or   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e   a c i d  

a d d i t i o n   s a l t )   w i t h   t h e   c a r r i e r   w h i c h   c o n s t i t u t e s  

one  or   more   a c c e s s o r y   i n g r e d i e n t s .   In  g e n e r a l   t h e  

f o r m u l a t i o n s   a r e   p r e p a r e d   by  u n i f o r m l y   a n d   i n t i m a t e l y  



b r i n g i n g   i n t o   a s s o c i a t i o n   t h e   a c t i v e   c o m p o u n d  

w i t h   l i q u i d   c a r r i e r s   o r   f i n e l y   d i v i d e d   s o l i d  

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

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

I t   w i l l   be  a p p r e c i a t e d   f r o m   t h e   f o r e -  

g o i n g   t h a t   t h e   p r e s e n t   i n v e n t i o n   p r o v i d e s   t h e  

f o l l o w i n g   f e a t u r e s : -  

(a)   N o v e l   1 - a l k y l i m i d a z o l e s   o f   f o r m u l a   ( I ) ,  

and   a c i d   a d d i t i o n   s a l t   t h e r e o f .  

(b)  M e t h o d s   o f   p r e p a r i n g   i m i d a z o l e s   o f  

f o r m u l a   ( I )   and   a c i d   a d d i t i o n   s a l t s   t h e r e o f .  

(c)   P h a r m a c e u t i c a l   f o r m u l a t i o n s   c o n t a i n i n g  

t h e   i m i d a z o l e s   o f   f o r m u l a   ( I )   or   an  a c i d   a d d i t i o n  

s a l t   t h e r e o f   and   a  p h a r m a c e u t i c a l l y   a c c e p t a b l e  

c a r r i e r .  

(d)  M e t h o d   o f   p r e p a r i n g   t h e   p h a r m a c e u t i c a l  

f o r m u l a t i o n s   c o n t a i n i n g   t h e   i m i d a z o l e s   o f   f o r m u l a  

( I )   or   an  a c i d   a d d i t i o n   s a l t   t h e r e o f .  

(e)   A  m e t h o d   f o r   t h e   t r e a t m e n t   or   p r o p h y l a x i s  

of   a  t h r o m b o - e m b o l i c   d i s o r d e r   i n   a  mammal  o r  

m a m m a l i a n   t i s s u e ,   i n c l u d i n g   man  o r   human  t i s s u e ,  

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



( f )   An  1 - a l k y l i m i d a z o l e   o f   f o r m u l a   ( I )  

or   s a l t t h e r e o f   as  an  a c t i v e   a g e n t   f o r   t h e  

t r e a t m e n t   o f   a  t h r o m b o - e m b o l i c   d i s o r d e r   i n   a  

mammal  o r   m a m m a l i a n   t i s s u e ,   i n c l u d i n g   man  o r  

human  t i s s u e .  

The  f o l l o w i n g   E x a m p l e s   a r e   p r o v i d e d  

by  way  o f   an  i l l u s t r a t i o n   of   t h e   p r e s e n t   i n v e n t i o n  

and   s h o u l d   in   no  way  be  c o n s t r u e d   as   c o n s t i t u t i n g  

a  l i m i t a t i o n   t h e r e o f .   A l l   t e m p e r a t u r e s   a r e   g i v e n  

in   d e g r e e s   C e l s i u s .  



EXAMPLE  1 

1 - C y c l o o c t y l m e t h y l i m i d a z o l e  

Imidazole   (2.0  g,  0.03  mol)  was  added  to  a  s o l u t i o n  

of  sodium  (0.7  g,  0.03  mol)  in  dry  e thanol   (50  m l ) .  

The  mix ture   was  s t i r r e d   and  heated  to  b o i l i n g   when  b r o m o m e t h y l -  

c y c l o o c t a n e   (5.5  g,  0.027  mol)  was  added  d ropwise .   F o l l o w i n g  

the  a d d i t i o n ,   the  r e a c t i o n   mixture   was  s t i r r e d   and  bo i led   f o r  

15  h .  

Af te r   c o o l i n g ,   the  r e a c t i o n   mix tu re   was  f i l t e r e d ,   and 

the  f i l t r a t e   c o n c e n t r a t e d   under  reduced  p r e s s u r e .   The 

r e s i d u e   was  d i s s o l v e d   in  2M-hydroch lo r i c   acid  (100  ml)  and  

the  s o l u t i o n   washed  with  e the r   (25  ml).  The  aqueous  l a y e r  

was  b a s i f i e d   with  lOM-sodium  hydroxide  s o l u t i o n   and  t h e n  

e x t r a c t e d   with  ch loroform  (3  x  50  ml).  The  c h l o r o f o r m   e x t r a c t s  

were  combined  and  dr ied   (MgS04).  E v a p o r a t i o n   of  the  c h l o r o f o r m  

gave  an  oil  which  was  p u r i f i e d   using  a  s i l i c a   gel  column  and  

e l u t i o n   with  ethyl   a c e t a t e / m e t h a n o l   ( 9 : 1 ) .   The  p roduc t   was 

f u r t h e r   p u r i f i e d   by  d i s t i l l a t i o n ,   b.p.   1 2 0 - 1 2 2 ° / 0 . 2   mmHg. 



EXAMPLE  2 

P r e p a r a t i o n   of  1 - c y c l o p e n t y l m e t h y l i m i d a z o l e  

Imidazole   (6.8  g,  0.1  mol)  was  added  to  a  s o l u t i o n   o f  

sodium  (2.3  g,  0.1  mol)  in  dry  e thanol   (100  ml).  T h i s  

s o l u t i o n   was  s t i r r e d   and  heated  to  r e f l u x   when  b r o m o m e t h y l c y c l o -  

pentane   (16.3  g,  0.1  mol)  was  added  dropwise .   F o l l o w i n g  

the  a d d i t i o n ,   the  mix ture   was  s t i r r e d   and  heated   under  r e f l u x  

for   16  h.  

Af te r   c o o l i n g ,   the  r e a c t i o n   mixture   was  f i l t e r e d   and  

the  f i l t r a t e   c o n c e n t r a t e d   under  reduced  p r e s s u r e .   The  r e s i d u e  

was  d i s s o l v e d   in  2M-hydroch lo r i c   acid  (150  ml)  and  t h e  

s o l u t i o n   washed  with  e t h e r .   The  aqueous  s o l u t i o n   was  b a s i f i e d  

with  10M-sodium  hydroxide   s o l u t i o n ,   and  the  p roduc t   e x t r a c t e d  

with  ch lo ro fo rm  (3  x  50  ml).  The  e x t r a c t s   were  c o m b i n e d ,  

d r i ed   (MgS04),  and  the  s o l u t i o n   c o n c e n t r a t e d   to  a f f o r d   a  

ye l low  o i l .  

The  oil  was  p u r i f i e d   using  a  s i l i c a   gel  column  and  e l u t i o n  

with  ethyl   a c e t a t e / m e t h a n o l   (9 :1 ) .   The  p roduc t   f r a c t i o n s  

were  combined  and  c o n c e n t r a t e d   under  reduced  p r e s s u r e   to  a f f o r d  

1 - c y c l o p e n t y l m e t h y l i m i d a z o l e   (1.9  g) ,   which  was  f u r t h e r   p u r i f i e d  

by  d i s t i l l a t i o n ,   b.p.  68 -690 /0 .125   mmHg. 



EXAMPLE  3 

P r e p a r a t i o n   of  1 - ( 3 - c y c l o p e n t y l p r o p y l ) i m i d a z o l e  

Imidazo le   (1.0  g,  0.0147  mol)  was  added  to  a  s o l u t i o n   o f  

sodium  (0.34  g,  0 .0148  mol)  in  dry  e thano l   (30  ml) .   T h i s  

s o l u t i o n   was  s t i r r e d   and  heated  to  b o i l i n g   when  3 - b r o m o p r o p y l -  

c y c l o p e n t a n e   (2 .94  g,  0.0154  mol)  was  added  d r o p w i s e .  

Fo l lowing   the  a d d i t i o n ,   the  r e a c t i o n   m i x t u r e   was  s t i r r e d   a n d  

b o i l e d   for   20  h .  

A f t e r   c o o l i n g ,   the  mix tu re   was  f i l t e r e d   and  the  f i l t r a t e  

c o n c e n t r a t e d   under   reduced  p r e s s u r e .   The  r e s i d u e   was  d i s s o l v e d  

in  2 M - h y d r o c h l o r i c   acid  (50  ml)  and  the  s o l u t i o n   washed  w i t h  

e t h e r   (25  ml).   The  acid   s o l u t i o n   was  then  b a s i f i e d   wi th   10M- 

sodium  hydrox ide   s o l u t i o n ,   and  the  p r o d u c t   e x t r a c t e d   w i t h  

c h l o r o f o r m   (3  x  25  ml).  The  combined  e x t r a c t s   were  d r i e d   (MgS04) 

and  c o n c e n t r a t e d   under  reduced  p r e s s u r e   to  a f f o r d   a  y e l l o w  

oil   (2.1  g ) .  

The  oil   was  p u r i f i e d   by  column  c h r o m a t o g r a p h y   ( s i l i c a   g e l )  

using  e thyl   a c e t a t e / m e t h a n o l   (9:1)   as  e l u e n t .   The  p r o d u c t  

f r a c t i o n s   were  combined  and  c o n c e n t r a t e d   to  a f f o r d   1 - ( 3 - c y c l o -  

p e n t y l p r o p y l ) i m i d a z o l e   which  was  f u r t h e r   p u r i f i e d   by  d i s t i l l a t i o n ,  

b.p.   89 -900 /0 .1   mmHg. 



EXAMPLE  4 

P r e p a r a t i o n   of  1 - ( c y c l o h e p t y l m e t h y l ) i m i d a z o l e  

Bromomethy lcyc lohep tane   (5.3  g,  0.0278  mol)  was  a d d e d  

dropwise  to  a  s t i r r e d   s o l u t i o n   of  po tass ium  t - b u t o x i d e   (3.1  g ,  

0.0277  mol)  and  imidazo le   (1.9  g,  0.0279  mol)  in  dry  n - b u t a n o l  

(50  ml)  m a i n t a i n e d   at  100°  and  under  dry  n i t r o g e n .   A f t e r  

the  a d d i t i o n   ( ~ 2 0   mins)  the  t e m p e r a t u r e   of  the  r e a c t i o n  

mix tu re   was  r a i s e d   to  b o i l i n g .   The  r e a c t i o n   mix tu re   was  t h e n  

s t i r r e d   and  bo i led   for  7  h  and  then  c o o l e d .  

The  mix ture   was  f i l t e r e d ,   and  the  n -bu tano l   was  removed 

under  reduced  p r e s s u r e   to  give  a  pale  ye l low  o i l .   The  oi l   was 

d i s s o l v e d   in  2M-hydroch lo r i c   acid  (100  ml)  and  the  acid  s o l u t i o n  

was  washed  with  e the r   (100  ml)  and  then  b a s i f i e d   with  10M- 

sodium  hydroxide   s o l u t i o n   and  the  r e s u l t i n g   s u s p e n s i o n   was 

e x t r a c t e d   with  ch loroform  (3  x  50  ml).  The  c h l o r o f o r m   e x t r a c t s  

were  combined,  d r ied   (MgS04),  and  c o n c e n t r a t e d   under  r e d u c e d  

p r e s s u r e   to  give  a  pale  yel low  o i l .  

The  oil  was  p u r i f i e d   using  a  s i l i c a   gel  column  and  e l u t i o n  

with  ethyl  a c e t a t e / m e t h a n o l   ( 9 :1 ) .   C o n c e n t r a t i o n   of  t h e  

f r a c t i o n s   c o n t a i n i n g   1 - ( c y c l o h e p t y l m e t h y l ) i m i d a z o l e   gave  a  p a l e  

ye l low  oil  which  was  f u r t h e r   p u r i f i e d   by  d i s t i l l a t i o n ,  

b.p.   92-940/0 .1   mmHg. 



EXAMPLE  5 

P r e p a r a t i o n   of  1 - ( 2 - c y c l o o c t e n y l m e t h y l ) i m i d a z o l e  

(a)  P r e p a r a t i o n   of  2 - c y c l o o c t e n e - 1 - m e t h a n o l   using  the  P r i n s  

r e a c t i o n   (Uchida  et  aZ.,   Bull .   Chem.  S o c . ,  J a p a n ,   1973 

46,  2512)  

Cyc looc tene   (69.0  g,  0.63  mol)  was  added  d ropwise ,   to  a 

s t i r r e d   suspens ion   of  pa r a fo rma ldehyde   (24.0  g)  in  98%  f o r m i c  

acid  (100  ml).  Af te r   the  a d d i t i o n ,   the  r e a c t i o n   mix tu re   was 

s t i r r e d   and  heated  under  r e f l u x   for  2  h.  Water  (100  ml)  was 

then  added,  and  the  aqueous  s o l u t i o n   was  e x t r a c t e d   with  e t h e r  

(50  ml).  The  e t h e r   s o l u t i o n   was  washed  with  s a t u r a t e d  

sodium  b i c a r b o n a t e   s o l u t i o n   (5  x  50  ml),   with  water   (2  x  50  m l ) ,  

and  then  d r i ed   (MgS04).  C o n c e n t r a t i o n   under  reduced  p r e s s u r e  

a f f o r d e d   a  brown  oil  which  was  p u r i f i e d   by  d i s t i l l a t i o n ,  

the  f r a c t i o n   b.p.  80 -110° /24   mmHg  being  r e t a i n e d .  

A  p o r t i o n   of  the  a f o r e s a i d   oil  (10  g)  was  t r e a t e d   w i t h  

C l a i s e n ' s   a l k a l i   [ po t a s s ium  hydroxide   (10  g) ,   methanol  (31.2  m l )  

and  water   (8  ml ) ] ,   and  the  r e a c t i o n   mix ture   was  then  b o i l e d  

for   2  h.  

Af te r   c o o l i n g ,   the  mix ture   was  poured  onto  i c e d - w a t e r  

(50  ml)  and  e x t r a c t e d   with  e the r   (3  x  50  ml).  The  e t h e r  



e x t r a c t s   were  combined  and  d r i ed   (MgS04).  C o n c e n t r a t i o n  

of  the  s o l u t i o n   under  reduced  p r e s s u r e   a f f o r d e d   an  oil   w h i c h  

was  d i s t i l l e d ,   to  a f f o r d   2 - c y c l o o c t e n e - l - m e t h a n o l ,   b . p .  

128-1300/23  mmHg. 

(b)  P r e p a r a t i o n   of  2 - c y c 1 o o c t e n e - 1 - b r o m o m e t h a n e  

A  s o l u t i o n   of  phosphorus   t r i b r o m i d e   (1 .02  ml,  0.0105  mol)  

in  pe t ro leum  e the r   (b .p .   40-60° ,   5  ml)  was  added  dropwise   t o  

a  s t i r r e d   s o l u t i o n   of  2 - c y c l o o c t e n e - 1 - m e t h a n o l   (2 .8   g,  0.02  mo l )  

and  dry  p y r i d i n e   (0.104  g,  0.0013  mol)  in  p e t r o l e u m   e t h e r   ( b . p .  

40-60° ;   15  ml)  at  -10°.   Af t e r   the  a d d i t i o n ,   the  r e a c t i o n  

mix ture   was  set  as ide   at  ambient   t e m p e r a t u r e   for   48  h .  

The  r e a c t i o n   mix ture   was  t r e a t e d   with  wate r   (50  ml)  and  

the  o rgan ic   layer   s e p a r a t e d .   The  aqueous  s o l u t i o n   was 

e x t r a c t e d   with  pe t ro leum  e t h e r   (b .p .   40 -60° ,   3  x  25  ml)  and  

the  o rgan ic   l aye r   and  pe t ro leum  e t h e r   e x t r a c t s   c o m b i n e d ,  

washed  with  2M-sodium  hydroxide   s o l u t i o n   (25  ml) ,   and  w i t h  

water   (25  ml),  and  then  d r ied   (MgS04).  C o n c e n t r a t i o n   of  t h e  

s o l u t i o n   under  reduced  p r e s s u r e   gave  an  o i l   (2 .3  g)  w h i c h  

was  d i s t i l l e d ,   b.p.   4 8 - 5 0 ° / 0 . 2 5   mmHg. 



(c)  P r e p a r a t i o n   of  1 - ( 2 - c y c l o o c t e n y l m e t h y l ) i m i d a z o l e  

2 - C y c l o o c t e n e - 1 - b r o m o m e t h a n e   (0.7  g,  0.0034  mol)  was 

added  dropwise  to  a  b o i l i n g   s o l u t i o n   of  imidazo le   (0.24  g ,  

0.0035  mol)  and  potass ium  t - b u t o x i d e   (0.39  g,  0.0035  mol)  

in  dry  n - b u t a n o l ,   under  dry  n i t r o g e n .   Af te r   the  a d d i t i o n ,  

the  r e a c t i o n   mix ture   was  s t i r r e d   and  heated  under  r e f l u x  

for   1  h.  The  pure  product   was  ob ta ined   as  d e s c r i b e d   i n  

Example  4,  b.p.  1 0 8 - 1 1 0 ° / 0 . 0 2   mmHg. 



EXAMPLE  6 

P r e p a r a t i o n   of  1 - ( 4 - m e t h y l c y c l o h e x y l m e t h y l ) i m i d a z o l e  

1 - B r o m o m e t h y l - 4 - m e t h y l c y c l o h e x a n e   (3.1  g,  0 .0162  m o l )  

was  added  dropwise  to  a  s t i r r e d ,   b o i l i n g   s o l u t i o n   of  i m i d a z o l e  

(1 .12  g,  0.0165  mol)  and  po ta s s ium  t - b u t o x i d e   (1 .85  g ,  

0 .0165  mol)  in  dry  n - b u t a n o l ,   under  dry  n i t r o g e n .   A f t e r   t h e  

a d d i t i o n ,   the  r e a c t i o n   m i x t u r e   was  s t i r r e d   and  hea ted   u n d e r  

r e f l u x   for   10  h .  

A f t e r   c o o l i n g ,   the  r e a c t i o n   mix tu re   was  f i l t e r e d ,   and  t h e n  

c o n c e n t r a t e d   under  reduced  p r e s s u r e .   The  r e s i d u e   was 

d i s s o l v e d   in  2 M - h y d r o c h l o r i c   acid   (100  ml)  and  the  s o l u t i o n  

was  washed  with  e t h e r   (50  ml).   The  ac id   s o l u t i o n   was 

b a s i f i e d   with  10M-sodium  hydrox ide   s o l u t i o n   and  e x t r a c t e d  

with  ch lo ro fo rm  (3  x  50  ml).   The  combined  c h l o r o f o r m   e x t r a c t s  

were  d r i ed   (MgS04)  and  c o n c e n t r a t e d   under  reduced   p r e s s u r e .  

The  o i l y   r e s idue   was  p u r i f i e d   using  a  s i l i c a   gel  column  a n d  

e l u t i o n   with  ethyl   a c e t a t e / m e t h a n o l   ( 9 : 1 ) .   The  f r a c t i o n s  

c o n t a i n i n g   1 - ( 4 - m e t h y l c y c l o h e x y l m e t h y l ) i m i d a z o l e   were  c o m b i n e d ,  

c o n c e n t r a t e d ,   and  the  r e s u l t i n g   oil   d i s t i l l e d ,   b .p .   8 0 0 / 0 . 1 2 5   mmHg. 



EXAMPLE  7 

B i o l o g i c a l   R e s u l t s  

H o r s e   p l a t e l e t s   w e r e   p r e p a r e d   f r o m   w h o l e  

h o r s e   b l o o d   by  d i f f e r e n t i a l   c e n t r i f u g a t i o n .  

A p p r o x i m a t e l y   1 0   p l a t e l e t s   w e r e   h o m o g e n i s e d   i n  

1  ml  100  mM  T r i s   b u f f e r   pH  7 . 4 .   V a r i o u s   c o n c e n -  

t r a t i o n s   o f   a c t i v e   c o m p o u n d   w e r e   a d d e d   and   t h e  

r e a c t i o n   s e t s   i n c u b a t e d   f o r   5  m i n u t e s   a t   a m b i e n t  

t e m p e r a t u r e .   To  e a c h   t u b e   was  a d d e d   20  nM 

of   a r a c h i d o n i c   a c i d   c o n t a i n i n g   106  DPM  o f   l a b e l l e d  

a r a c h i d o n i c   a c i d   and   t h e   t u b e s   i n c u b a t e d   f o r   3 

m i n u t e s   a t   37°C  in   a  s h a k i n g   w a t e r   b a t h .   A f t e r  

i n c u b a t i o n   t h e   r a d i o a c t i v e   p r o d u c t s   w e r e   e x t r a c t e d  

f r o m   t h e   a c i d i f i e d   a q u e o u s   p h a s e   w i t h   e t h y l   a c e t a t e  

and   a f t e r   c o n c e n t r a t i o n   r e s o l v e d   by  t h i n   l a y e r  

c h r o m o t o g r a p h y   on  s i l i c a   g e l   w i t h   c h l o r o f o r m /  

m e t h a n o l / a c e t i c   a c i d / w a t e r   ( 9 0 : 8 : 1 : 0 . 8 )   as  a  

d e v e l o p i n g   s o l v e n t .   The  a m o u n t   o f   t h r o m b o x a n e  

p r o d u c e d   was  m e a s u r e d   by  s c r a p i n g   t h e   r a d i o a c t i v e  

z o n e   c o r r e s p o n d i n g   t o   t h r o m b o x a n e   B2  and   e s t i m a t i n g  

t h e   r a d i o a c t i v i t y   in   a  l i q u i d   s c i n t i l l a t i o n   c o u n t e r .  

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

r e d u c e   t h e   e n z y m e   a c t i v i t y   by  50%  (ED50)   w a s  

e s t a b l i s h e d .   The  r e s u l t s   a r e   shown  in   T a b l e   A .  



The  s e l e c t i v i t y   o f   t h e   a c t i v e   c o m p o u n d s  

was  m e a s u r e d   in   a  s i m i l a r   m a n n e r   t o   t h a t   d e s c r i b e d  

a b o v e   and   t h e   a m o u n t   of   PGE,  PGF  and   PGD  p r o d u c e d  

was  d e t e r m i n e d .   The  g r e a t e r   t h e   s e l e c t i v i t y ,   t h e  

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

l o w e r   i n h i b i t i o n   o f   c y c l o - o x y g e n a s e .  

The  EDSO  and   S e l e c t i v i t y   r e s u l t s   a r e   s h o w n  

in   T a b l e   A  in  w h i c h   0  i n d i c a t e s   no  s e l e c t i v i t y ;   +  

low  s e l e c t i v i t y ;   ++  m e d i u m   s e l e c t i v i t y ;   a n d   +++  h i g h  

s e l e c t i v i t y ,   and  ++++  e x c e p t i o n a l l y   h i g h   s e l e c t i v i t y .  



E x a m p l e   8  -   T a b l e t   f o r m u l a t i o n  

The  i m i d a z o l e   s a l t   i s   g r o u n d   t o   a  f i n e   p o w d e r ,  

b l e n d e d   w i t h   t h e   s t a r c h   and   t h e n   t h e   m i x t u r e  

g r a n u l a t e d   w i t h   an  a q u e o u s   s o l u t i o n   o f   t h e   p o l y v i n y l -  

p y r r o l i d o n e .   The  g r a n u l e s   a r e   s i e v e d   1 0 0 0   µ,  d r i e d ,  

s i e v e d   a g a i n   and  t h e   m a g n e s i u m   s t e a r a t e   a d d e d .   T h e  

m i x t u r e   i s   t h e n   c o m p r e s s e d   i n t o   t a b l e t s .  

In  t h e   same  m a n n e r ,   t a b l e t s   of   1 - c y c l o h e x -  

3 - e n y l m e t h y l i m i d a z o l e   and   1 - c y c l o h e x y l e t h y l i m i d a z o l e  

a r e   p r e p a r e d .  

E x a m p l e   9  -   T a b l e t   f o r m u l a t i o n  

T a b l e t s   ( 150   mg)  o f   t h e   i m i d a z o l e s   d e s c r i b e d  

in   t h e   p r e c e d i n g   e x a m p l e   a r e   p r e p a r e d   as  i n   t h e   s a m e  

m a n n e r   f r o m   t h e   f o l l o w i n g   i n g r e d i e n t s :  

In  t h e   p r e p a r a t i o n ,   t h e   l a c t o s e   i s   b l e n d e d  

w i t h   t h e   s t a r c h .  



E x a m p l e   1 0  -   T a b l e t   f o r m u l a t i o n  

T a b l e t s   (100   mg)  o f   t h e   i m i d a z o l e s   o f  

E x a m p l e  8   a r e   p r e p a r e d   in   t h e   same  m a n n e r  

f r o m   t h e   f o l l o w i n g   i n g r e d i e n t s :  

E x a m p l e   11  -   T a b l e t   f o r m u l a t i o n  

T a b l e t s   (150   mg)  of   t h e   i m i d a z o l e s   o f  

E x a m p l e  e   a r e   p r e p a r e d   in   t h e   same  m a n n e r   f r o m  

t h e   f o l l o w i n g   i n g r e d i e n t s ,   e x c e p t   t h a t   t h e   s t a r c h ,  

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

b l e n d e d   t o g e t h e r   p r i o r   to   g r a n u l a t i o n :  

E x a m p l e   1 2  -   I n j e c t a b l e   f o r m u l a t i o n  

I m i d a z o l e   c o m p o u n d   o f   f o r m u l a   ( I )   1 5 . 0   g  
L a c t i c   A c i d   B . P .   q . s .   t o   pH  3 . 0  

W a t e r   f o r   I n j e c t i o n s   B . P .   t o   1 0 0 . 0   m l  

S u s p e n d   t h e   c o m p o u n d   i n   o f   t h e   a v a i l a b l e  

q u a n t i t y   o f   w a t e r .   Add  s u f f i c i e n t   L a c t i c   A c i d   t o  

d i s s o l v e   t h e   c o m p o u n d   and  to   r e d u c e   t h e   pH  t )   3 . 0 .  



D i l u t e   to   v o l u m e   w i t h   W a t e r   f o r   I n j e c t i o n s .  

S t e r i l i s e   t h e   s o l u t i o n   by  p a s s a g e   t h r o u g h  

a  m e m b r a n e   f i l t e r ,   p o r e   s i z e   0 . 2 2   µm.  

D i s t r i b u t e   t h e   s o l u t i o n   u s i n g   a s e p t i c  

p r e c a u t i o n s   i n t o   s t e r i l i s e d   a m p o u l e s ,   1  ml  p e r  

a m p o u l e .   S e a l e   by  f u s i o n   o f   t h e   g l a s s .  

E a c h   1  ml  a m p o u l e   s u p p l i e s   150  mg  o f   t h e  

i m i d a z o l e   c o m p o u n d :   1 - c y c l o o c t y l m e t h y l i m i d a z o l e   f u m a r a t e  

E x a m p l e   13  -   I n j e c t a b l e   f o r m u l a t i o n  

S u s p e n d   t h e   c o m p o u n d   in   t h e   f i n a l   v o l u m e  

of   W a t e r   f o r   I n j e c t i o n s .   Add  s u f f i c i e n t   C i t r i c   A c i d  

as  a  10%  s o l u t i o n   in   W a t e r   f o r   I n j e c t i o n s   to   d i s s o l v e  

t h e   c o m p o u n d   a n d r e d u c e   t h e   pH  to   3 . 0 .   D i l u t e   t o  

v o l u m e   w i t h   W a t e r   f o r   I n j e c t i o n s .  

S t e r i l i s e   t h e   s o l u t i o n   by  p a s s a g e   t h r o u g h   a  

m e m b r a n e   f i l t e r ,   p o r e   s i z e   0 . 2 2   p m .  

D i s t r i b u t e   t h e   s o l u t i o n   w i t h   a s e p t i c   p r e -  

c a u t i o n s   i n t o   s t e r i l i s e d   v i a l s ,   25  ml  p e r   v i a l .  

S t o p p e r   w i t h   s t e r i l e   r u b b e r   c l o s u r e s   and   s e a l   w i t h  

an  a l u m i n i u m   c a p .  



E a c h   1  ml  o f   s o l u t i o n   p r o v i d e s   150  mg 

o f   t h e   c o m p o u n d :   1 - c y c l o o c t y l m e t h y l i m i d a z o l e   f u m a r a t e .  

E x a m p l e   1 4  -   I n j e c t a b l e   f o r m u l a t i o n  

In  t h e   m a n n e r   d e s c r i b e d   i n   t h e   p r e c e d i n g  

two   E x a m p l e s ,   i n j e c t a b l e   f o r m u l a t i o n s   o f   1 -  

c y c l o h e x y l e t h y l i m i d a z o l e   and   1 - c y c l o h e x - 3 -  

e n y l m e t h y l i m i d a z o l e   s a l t s   w e r e   p r e p a r e d .  

EXAMPLE  1 5  

By  t h e   m e t h o d   d e s c r i b e d   i n   E x a m p l e   1  a b o v e  

t h e   f o l l o w i n g   c o m p o u n d s   w e r e   p r e p a r e d : -  

( a )   1 - ( c y c l o o c t y l v i n y l ) i m i d a z o l e  

(b)   1 - ( 2 - c y c l o o c t y l e t h y l ) i m i d a z o l e  

( c )   1 - ( c y c l o o c t y l e t h y l ) i m i d a z o l e  

(d)   1 - ( 3 - c y c l o o c t y l p r o p y l ) i m i d a z o l e  

(e )   1 - ( 3 - m e t h y l c y c l o h e p t - 2 - e n y l m e t h y l ) i m i d a z o l e  

( f )   1 - ( 3 - m e t h y l c y c l o h e p t y l m e t h y l ) i m i d a z o l e  

(g)   1 - ( c y c l o h e x - 3 - e n y l m e t h y l ) i m i d a z o l e   m . p .   3 6 - 3 7 ° C  

(h)   1 - ( c y c l o h e x y l e t h y l ) i m i d a z o l e   b . p .   9 5 - 9 6 / 0 . 2   mm 

( i )   1 - ( c y c l o b u t y l m e t h y l ) i m i d a z o l e   b . p .   1 4 8 - 1 5 0 / 2 5   mm. 

(j)  1 - ( c y c l o n o n y l m e t h y l ) i m i d a z o l e  



E x a m p l e   1 6  -   S a l t s   o f   1 - C y c l o o c t y 3 - m e t h y l i m i d a z o l e  

A.  Hydrogen  F u m a r a t e  

A  s o l u t i o n   of  f u m a r i c   ac id   (0 .22  g)  in  hot  e t h a n o l   (10  ml)  was  

added  to  a  s o l u t i o n   of  1 - c y c l o o c t y l m e t h y l i m i d a z o l e   (0 .38   g)  in  e t h a n o l  

(4  ml) .   A f t e r   b o i l i n g   fo r   10  minu te s   the  s o l u t i o n   was  e v a p o r a t e d   t o  

a f f o r d   a  w h i t e   s o l i d .   R e c r y s t a l l i s a t i o n   from  e t h y l   a c e t a t e   a f f o r d e d  

1 - c y c l o o c t y l m e t h y l i m i d a z o l e   hydrogen  f u m a r a t e   (0 .42   g)  as  whi te   n e e d l e s ,  

m.p.  1 4 7 - 1 4 8 ° .  

B.  Hydrogen  S u c c i n a t e  

A  s o l u t i o n   of  s u c c i n i c   ac id   (0 .23  g)  in  e t h a n o l   ( ~ 5   ml)  was  a d d e d  

to  a  s o l u t i o n   of  1 - c y c l o o c t y l m e t h y l i m i d a z o l e   (0 .38   g)  in  e thano l   (5  m l ) .  

E v a p o r a t i o n   of  the  s o l u t i o n   a f f o r d e d   a  whi te   s o l i d .   R e c r y s t a l l i s a t i o n  
hydrogen  s u c c i n a t e  

of  the  s o l i d   from  e t h y l   a c e t a t e   a f f o r d e d   1 - c y c l o o c t y l m e t h y l i m i d a z o l e / ( 0 . 2 7   g )  

as  c o l o u r l e s s   p l a t e s ,   m.p.  8 6 - 8 7 ° .  

C.  O x a l a t e  

A  s o l u t i o n   of  o x a l i c   ac id   (0 .17  g)  and  1 - c y c l o o c t y l m e t h y l i m i d a z o l e  

(0 .38   g)  in  e t h a n o l   (20  ml)  was  b o i l e d   for   0.25  h,  when  e v a p o r a t i o n   of  t h e  

s o l u t i o n   a f f o r d e d   a  whi te   s o l i d .   R e c r y s t a l l i s a t i o n   of  the   s o l i d   f r o m  

e thy l   a c e t a t e / e t h a n o l / p e t r o l e u m   e t h e r   (b .p .   4 0 - 6 0 ° )   a f f o r d e d   1 - c y c l o o c t y l -  

m e t h y l i m i d a z o l e   o x a l a t e   as  whi te   n e e d l e s ,   m.p.  141 -142° - .  

D.  H y d r o c h l o r i d e  

1 - C y c l o o c t y l m e t h y l i m i d a z o l e   ( ~  0 . 3   g)  was  d i s s o l v e d   in  dry  e t h e r   (30  m l ) ,  

when  a  s t r eam  of  dry  hydrogen  c h l o r i d e   was  pa s sed   t h r o u g h   the  s o l u t i o n   a t  

-20° .   The  r e s u l t i n g   whi te   p r e c i p i t a t e   was  f i l t e r e d   o f f  u n d e r   dry  n i t r o g e n  

and  r e c r y s t a l l i s e d   from  e thy l   a c e t a t e / p e t r o l e u m   e t h e r   ( b . p .   40 -60° )   t o  

a f f o r d   1 - c y c l o o c t y l m e t h y l i m i d a z o l e   h y d r o c h l o r i d e   as  a  whi te   s o l i d ,   m.p.  2 0 - 2 2 ° C .  



1.  A  1 - a l k y l i m i d a z o l e   c h a r a c t e r i s e d   i n   t h a t  

s a i d   c o m p o u n d   h a s   t h e   f o r m u l a  

in   w h i c h   A  i s   a  s t r a i g h t   or   b r a n c h e d ,   s a t u r a t e d  

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

f r o m   1  to   3  c a r b o n   a t o m s   and   R  i s   a  c y c l o a l k y l   o r  

c y c l o a l k e n y l   g r o u p   of   f r o m   4  to   9  c a r b o n   a t o m s   a n d  

o p t i o n a l l y   s u b s t i t u t e d   by  o n e ,   t w o ,   t h r e e   o r   m o r e  

a l k y l   g r o u p s   e a c h   c o n t a i n i n g   f r o m   1  t o   4  c a r b o n  

a t o m s ,   w i t h   t h e   p r o v i s o   t h a t   when  A  i s   a  m e t h y l e n e  

r a d i c a l ,   R  i s   n o t   u n s u b s t i t u t e d   c y c l o h e x y l ,   t h e  

a l k y l i m i d a z o l e   b e i n g   t h e   f r e e   b a s e   o r   a  p h a r m a c e u -  

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

2.  A  1 - a l k y l i m i d a z o l e   as  d e f i n e d   i n   c l a i m   1  

c h a r a c t e r i s e d   in   t h a t   A  i s   -CH2-   o r   - ( C H 2 ) 2 - ,   a n d  

R  i s   c y c l o a l k y l   or   c y c l o a l k e n y l   as  d e f i n e d .  

3.  A  1 - a l k y l i m i d a z o l e   as  d e f i n e d   in   c l a i m   2 

c h a r a c t e r i s e d   in   t h a t   R  i s   c y c l o p e n t y l ,   c y c l o h e x y l ,  

c y c l o o c t y l   or   c y c l o h e x e n y l .  



4.  A  1 - a l k y l i m i d a z o l e   c h a r a c t e r i s e d   i n   t h a t  

i t   i s   s e l e c t e d   f r o m   l - c y c l o h e x - 3 - e n y l m e t h y l i m i d a z o l e ,  

1 - c y c l o h e x y l e t h y l i m i d a z o l e ,   1 - c y c l o p e n t y l m e t h y l i m i d a z o l e  

1 - c y c l o h e p t y l m e t h y h m i d a z o l e ,   1 - c y c l o b u t y l m e t h y l i m i d a z o l e  

and   a c i d   a d d i t i o n   s a l t s   t h e r e o f .  

5.  1 - C y c l o o c t y l m e t h y l i m i d a z o l e   or   an  a c i d  

a d d i t i o n   s a l t   t h e r e o f .  

6.  1 - C y c l o o c t y l m e t h y l i m i d a z o l e .  

7.  A  m e t h o d   of   p r e p a r i n g   a  1 - a l k y l i m i d a z o l e  

or   an  a c i d   a d d i t i o n   s a l t   t h e r e o f   as  d e f i n e d   i n  

c l a i m   1  c h a r a c t e r i s e d   in   t h a t   one  r e a c t s   i m i d a z o l e  

or   a  s a l t   t h e r e o f   w i t h   an  a l k y l a t i n g   a g e n t   o f   t h e  

f o r m u l a   Z -A-R   w h e r e i n   A  and  R  a r e   as  d e f i n e d   i n  

c l a i m   1  and   Z  i s   a  l e a v i n g   g r o u p .  

8.  A  m e t h o d   of   p r e p a r i n g   a  1 - a l k y l i m i d a z o l e  

o f   t h e   f o r m u l a   d e f i n e d   in   any   o f   c l a i m s   1  t o   6 

or   an  a c i d   a d d i t i o n   s a l t   t h e r e o f   c h a r a c t e r i s e d  

in   t h a t   o n e  

(a)   c o n v e r t s   a  s u b s t i t u t e d   i m i d a z o l e   o f   t h e  

f o r m u l a  



w h e r e i n   A  and  R  a r e   d e f i n e d   in   f o r m u l a   ( I )   a n d   Q1 

Q2  and   Q3  a r e   t h e   same  or   d i f f e r e n t ,   a t   l e a s t  

one   b e i n g   a  r a d i c a l   c a p a b l e   of   r e m o v a l ,   t h e   o t h e r  

b e i n g   a  r a d i c a l   h a v i n g   t h e   same  f u n c t i o n   o r   i s  

h y d r o g e n ;  

(b)  d e c a r b o x y l a t e s   a  m o n o -   or   d i c a r b o x y i m i d a z o l e  

d e r i v a t i v e   of   t h e   f o r m u l a  

w h e r e i n   A  and  R  a r e   d e f i n e d   i n   f o r m u l a   ( I ) ,   a t  

l e a s t   one  o f   R1,  R 2  a n d   R4  i s   c a r b o x y l   o r   a  

d e r i v a t i v e   t h e r e o f ,   and   t h e   o t h e r s   a r e   h y d r o g e n ,  

c a r b o x y l   or  a  d e r i v a t i v e   t h e r e o f ;  

(c)   c o n v e r t s   a  p r e c u r s o r   o f   t h e   f o r m u l a  

W h e r e i n  ( N   i s   1 - i m i d a z o l i n e ,   1 - i m i d a z o l e   o r   1 - p y r a z o l e ,  

A1  i s   a  s t r a i g h t   or   b r a n c h e d   s a t u r a t e d   o r   u n s a t u r a t e d  

a c y c l i c   h y d r o c a r b o n   r a d i c a l ,   and   R3  i s   a  c y c l o a l k y l  

o r   c y c l o a l k e n y l   r a d i c a l   of   4  t o   9  c a r b o n   a t o m s  

o p t i o n a l l y   s u b s t i t u t e d   by  a l k y l   as  d e f i n e d   i n   f o r m u l a  

( I )   p r o v i d e d   t h a t   a t   l e a s t   one   o f  ( N ,   A1  and   R3  i s  



o t h e r   t h a n   1 - i m i d a z o l e ,   a  s a t u r a t e d   a c y c l i c  

h y d r o c a r b o n   and  an  o p t i o n a l l y   s u b s t i t u t e d  

c y c l o a l k y l   g r o u p   as  d e f i n e d   in   f o r m u l a   ( I )  

r e s p e c t i v e l y .  




	bibliography
	description
	claims
	search report

