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©  Oxaminic  acids  and  esters,  process  for  their  preparation  and  their  pharmaceutical  use. 

Compounds  of the  formula: 

wherein R1 
is  hydrogen  or  alkyl  of  1  to  10  carbon  atoms, 

R2  is chlorine or alkoxy of  1  to  4 carbon  atoms,  or 
R1  and  R2  together  are-(CH2)m- 

wherein  m  is  3 or  4 
and  R3  is  OH  or  alkoxy  of  1  to  4  carbon  atoms  are  prepared. 

The  compounds  are  obtained  by  acylation  of the  amino 
derivative  with  an  oxalic-esters  derivative.  Hydrolysis  of  the 
oxamic  ester  gives  the  oxamic  acid. 

The  compounds  are  useful  for  the  treatment  of  allergic 
conditions. 



T h i s   i n v e n t i o n   r e l a t e s   t o  

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

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

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

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

o f   f o r m u l a   I ,  

w h e r e i n   R 1  i s   h y d r o g e n   o r   a l k y l   of   1  to  10  c a r b o n   a t o m s ,  

R2  i s   c h l o r i n e   o r   a l k o x y   of   1  to   4  c a r b o n   a t o m s ,   o r  

R1  and   R2  t o g e t h e r   a r e  - ( C H 2 ) m -  

w h e r e i n   m  i s   3  o r   4 ,  

and   R 3  i s   OH  or   a l k o x y   of  1  to   4  c a r b o n   a t o m s .  

When  R 1  i s   a l k y l   of  1  to   10  c a r b o n   a t o m s ,   t h i s  

p r e f e r a b l y   c o n t a i n s   1  to   5  c a r b o n   a t o m s ,   e s p e c i a l l y   2  or   3 

c a r b o n   a t o m s .   R1  can   a l s o   be  h y d r o g e n .  

R 2  c a n   be  c h l o r i n e .   R 2  c a n   a l s o   be  a l k o x y   o f  1   t o  

4  c a r b o n   a t o m s .   R1  and  R2  t o g e t h e r   can  a l s o   be  - ( C H 2 ) m -  

w h e r e i n   m  i s   3  o r   4,  p r e f e r a b l y   3. 

R 3  c a n   be  OH.  R3  can   a l s o   be  a l k o x y   of  1  to   4  c a r -  

bon  a t o m s .  

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

d u c t i o n   of   c o m p o u n d s   of   f o r m u l a  I   c o m p r i s i n g ,  



a)  p r o d u c i n g   a  c o m p o u n d   o f   f o r m u l a   I a ,  

w h e r e i n   R1  and  R2  a r e   as  p r e v i o u s l y   d e f i n e d   a n d  

R3  i s   a l k o x y   o f   1  t o   4  c a r b o n   a t o m s ,  

by  r e a c t i n g   a  c o m p o u n d   of   f o r m u l a   I I ,  

w h e r e i n   R1  and   R2  a r e   as  p r e v i o u s l y   d e f i n e d ,  

w i t h   a  c o m p o u n d   o f   f o r m u l a   I I I ,  

w h e r e i n   R '3   i s   as   p r e v i o u s l y   d e f i n e d   a n d  

R4  i s   c h l o r i n e ,   b r o m i n e ,   a l k o x y   o f   1  t o  4   c a r b o n  

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

c h l o r i n e ,   b r o m i n e ,   a l k y l   of  1  t o   4  c a r b o n   a t o m s  

o r   a l k o x y   of   1  t o  4   c a r b o n   a t o m s  

o r  

b)  p r o d u c i n g   a  c o m p o u n d   o f   f o r m u l a   I b ,  



by  h y d r o l y s i n g   a  c o m p o u n d   of   f o r m u l a   I a   as  h e r e i n b e f o r e  

d e f i n e d .  

P r o c e s s   v a r i a n t   a)  can   be  e f f e c t e d   a c c o r d i n g   t o  

known   m e t h o d s .   Fo r   e x a m p l e ,   t h e   r e a c t i o n - m a y   c o n v e n i e n t l y  

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

h y d r o c a r b o n ,   c h l o r i n a t e d   h y d r o c a r b o n ,   an  e t h e r   or   a  

t e r t i a r y   a m i n e ,   or   in   an  e x c e s s   of   t h e  c o m p o u n d   of  f o r m u l a  

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

t u r e   of   f rom  -5°   to   2 0 0 ° C .   A  b a s i c   c a t a l y s t ,   s u c h   a s  a  

t e r t i a r y   a m i n e ,   f o r   e x a m p l e   p y r i d i n e   or   t r i e t h y l a m i n e  

may  be  e m p l o y e d .   When  R 4  i s   a l k o x y   of  1  to   4  c a r b o n   a t o m s ,  

t h i s   p r e f e r a b l y   has   t h e   same  s i g n i f i c a n c e   as  R 3 .  

P r o c e s s   v a r i a n t   b)  c a n   be  e f f e c t e d   a c c o r d i n g   t o  

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

t h e   p r e s e n c e   of   a  b a s e ,   f o r   e x a m p l e   in  t h e   p r e s e n c e   o f  

a  d i l u t e   a l k a l i   m e t a l   h y d r o x i d e   or   a  t e r t i a r y   a m i n e .   T h e  

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

O°C  t o   t h e   b o i l i n g   t e m p e r a t u r e   of   t h e   r e a c t i o n   m i x t u r e ,  

c o n v e n i e n t l y   in   t h e   p r e s e n c e   of   an  i n e r t   o r g a n i c   s o l v e n t  

w h i c h   i s   m i s c i b l e   w i t h   w a t e r ,   s u c h   as  a  l o w e r   a l c o h o l ,  

d i m e t h y l   s u l p h o x i d e   or   d i m e t h o x y   e t h a n e .  



The  r e s u l t i n g   c o m p o u n d s   o f   f o r m u l a   I  may  be  i s o l a t e d  

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

o f   f o r m u l a   I  w h e r e i n   R3  i s   OH  may  be  c o n v e r t e d   i n t o   s a l t  

f o r m s   in   c o n v e n t i o n a l   m a n n e r   and   v i c e   v e r s a .   S u i t a b l e  

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

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

c a l c i u m   and   m a g n e s i u m ,  a n d   w i t h   o r g a n i c   b a s e s   s u c h   as  a m i n e s .  

The  c o m p o u n d s   o f   f o r m u l a   I I   can   be  p r e p a r e d   b y  

n i t r a t i n g   a  c o m p o u n d   of   f o r m u l a   I V ,  
0  

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

a n d   r e d u c i n g   t h e   r e s u l t i n g   n i t r o   d e r i v a t i v e ,   a c c o r d i n g  

t o   k n o w n   m e t h o d s ,   to   y i e l d   t h e   c o m p o u n d s   of   f o r m u l a   I I .  

The  r e d u c t i o n   may  c o n v e n i e n t l y   be  e f f e c t e d   by  c a t a l y t i c  

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

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

h a s   n o t   b e e n   d e s c r i b e d ,   t h e s e   a r e   e i t h e r   k n o w n   or   may  b e  

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

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

In   t h e   f o l l o w i n g   E x a m p l e s ,   a l l   t e m p e r a t u r e s   a r e   i n  

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



EXAMPLE  1:  N - ( 2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 2 - o x o - l H -  

b e n z [ c , d ] a z u l e n - 3 y l ) o x a m i n i c   a c i d   e t h y l   e s t e r  

A  s o l u t i o n   of   5 . 0   g  of   2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 2 -  

o x o - l H - b e n z [ c , d ] a z u l e n - 3 y l - a m i n e   in   26  ml  o f  d i e t h y l  

o x a l a t e   i s   r e f l u x e d   f o r   2  h o u r s   and  t h e n   c o o l e d   to   r o o m  

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

a  b u l b   t u b e   a t   9 0 - 1 0 0 ° / 1 1   mm  to   r e m o v e   t h e   e x c e s s   o f  

d i e t h y l   o x a l a t e ,   and  t h e   r e s i d u e   i s   p u r i f i e d   by  c h r o m a -  

t o g r a p h y   on  300  g  of   s i l i c a   g e l .   The  t i t l e   c o m p o u n d   i s  

r e c r y s t a l l i s e d   f r o m   e t h e r ,   m . p .   1 1 5 - 1 1 7 ° .  

The  2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 2 - o x o - 1 H - b e n z [ c , d ] -  

a z u l e n - 3 y l - a m i n e   e m p l o y e d   as  s t a r t i n g   m a t e r i a l   can   b e  

p r e p a r e d   as  f o l l o w s :  

a)  A  s o l u t i o n   of   20  g  of   p o t a s s i u m   n i t r a t e   i n   100  ml  o f  

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

t o   a  s o l u t i o n   of  36  g  of   2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - l H - b e n z -  

[ c , d ] - a z u l e n - 2 - o n e   in   200  ml  of   c o n c .   s u l p h u r i c   a c i d   a t  

5°  and   t h e n   s t i r r e d   f o r   1  h o u r   a t   0 - 5 ° .   The  r e a c t i o n  

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

t h e   e x t r a c t   w a s h e d   w i t h   w a t e r ,   d r i e d  o v e r   s o d i u m  

s u l p h a t e   and  c o n c e n t r a t e d .   The  raw  p r o d u c t   i s   d i s -  

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

400  g  o f   s i l i c a   g e l .   A f t e r   r e d u c i n g   t h e   v o l u m e   of   t h e  

s o l v e n t ,   raw  2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 3 - n i t r o - 1 H - b e n z -  

[ c , d ] a z u l e n - 2 - o n e   ( c o n t a i n i n g   2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 4 -  

n i t r o - 1 H - b e n z [ c , d ) a z u l e n - 2 - o n e )   i s   c r y s t a l l i s e d   f r o m  

m e t h a n o l ,   m . p .   1 0 7 - 1 1 0 ° .  



b)  20  g  of   2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 3 - n i t r o - 1 H - b e n z [ c , d ] -  

a z u l e n - 2 - o n e   a r e   a d d e d   to   135  m l  o f   a c e t i c   a c i d   a n d  

6  g  o f   i r o n   f i l i n g s   and  18  ml  of  w a t e r   a d d e d   w h i l s t  

s t i r r i n g .   F u r t h e r   c h a r g e s   of   6  g  of   i r o n   f i l i n g s   a n d  

18  ml  of   w a t e r   a r e   a d d e d   o v e r   i n t e r v a l s   o f   15 ,   3 0 ,  

45  and   60  m i n u t e s .   The  m i x t u r e   i s   s t i r r e d   f o r   a  f u r -  

t h e r   30  m i n u t e s ,   d i l u t e d  w i t h   900  ml  o f   w a t e r   a n d  

e x t r a c t e d   w i t h   m e t h y l e n e   c h l o r i d e .   A f t e r   r e d u c i n g  

t h e   v o l u m e   of   t h e   m e t h y l e n e   c h l o r i d e   e x t r a c t ,   t h e  

r e m a i n i n g   2 , 6 , 7 , 8 , 9 , 9 a - h e x a h y d r o - 2 - o x o - 1 H - b e n z [ c ; d ]  

a z u l e n - 3 y l - a m i n e   i s   p u r i f i e d   by  c h r o m a t o g r a p h y   o n  

s i l i c a   g e l .   M . p .   1 3 5 - 1 3 8 ° .  

The  f o l l o w i n g   c o m p o u n d s   can   be  p r e p a r e d  i n   m a n n e r   a n a l o g -  

ous   to   t h a t   d e s c r i b e d   in   E x a m p l e   1,  u s i n g   a p p r o p r i a t e  

s t a r t i n g   m a t e r i a l s   in   a p p r o x i m a t e l y   e q u i v a l e n t   a m o u n t s .  



EXAMPLE  6:  N - ( 2 , 6 , 7 , 8 , 9 , 9 a - h e x u h y d r o - 2 - o x o - 1 H - b e n z [ c , d ] -  

a z u l e n - 3 - y l )  o x a m i n i c  a c i d  

A  s o l u t i o n   of   0 . 9 5   g  o f   p o t a s s i u m   h y d r o x i d e   i n  

2  ml  of  w a t e r   i s   a d d e d   to   a  s o l u t i o n   of  4  g  of   t h e   t i t l e  

c o m p o u n d   of   E x a m p l e   1  in   150  ml  of   m e t h a n o l   and   t h e  

m i x t u r e   r e f l u x e d   f o r   1  h o u r .   The  s o l u t i o n   i s   c o n c e n t r a t e d ,  

d i l u t e d   w i t h   w a t e r   and  t h e   n e u t r a l   s i d e   p r o d u c t s   e x t r a c -  

t e d   w i t h   C H 2 C l 2 .   The  a q u e o u s   p h a s e   i s   a c i d i f i e d   w i t h  

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

M.P.   1 9 1 - 1 9 2 ° .  

, 
The  f o l l o w i n g   c o m p o u n d s   can   be  p r e p a r e d   in   m a n n e r  

a n a l a g o u s   to   t h a t   d e s c r i b e d   in   E x a m p l e   5,  u s i n g   a p p r o p r i -  

a t e   s t a r t i n g   m a t e r i a l s   in   a p p r o x i m a t e l y   e q u i v a l e n t   a m o u n t s .  



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

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

c h r o m o g l y c a t e   ( D S C G ) - l i k e   a c t i v i t y ,   in   p a r t i c u l a r  

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

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

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

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

as  i n d i c a t e d   i n   t h e   p a s s i v e   c u t a n e o u s   a n a p h y l a x i s   (PCA)  

t e s t   i n   t h e   r a t ,   b a s e d   o n  t h e   p r i n c i p l e s   o f   M o t a ,   J .  

I m m u n o l o g y ,   ( 1 9 6 4 ) ; 7 ,   6 8 1 .  

The   ( D S C G ) - l i k e   a c t i v i t y ,   i n   p a r t i c u l a r   h i s t a m i n e  

r e l e a s e   i n h i b i t i n g   a c t i v i t y ,   c a n   be  c o n f i r m e d   by  i n h i b i -  

t i o n   of   h i s t a m i n e   r e l e a s e   in   t h e   r a t   p e r i t o n e a l   m a s t   c e l l  

t e s t ,   b a s i c a l l y   as  d e s c r i b e d   by  K u s n e r   e t   a l . ,   J .   P h a r m a c o l .  

Exp .   T h e r a p .   ( 1 9 7 3 ) ,   1 8 4 ,   4 1 - 4 6 .  

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

1  t o   a b o u t   100  mg,  s u i t a b l y   a d m i n i s t e r e d   i n   d i v i d e d  

d o s e s   of   f r o m   a b o u t   0 . 2 5   t o   a b o u t   50  mg,  2  t o   4  t i m e s  

d a i l y   o r   i n   r e t a r d   f o r m .  

The  c o m p o u n d s   o f   f o r m u l a   I  w h e r e i n   R3  i s   OH  m a y  

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

p o s s e s s   t h e   s ame   o r d e r   of   a c t i v i t y   as  t h e   f r e e   f o r m s   a n d  

a r e   r e a d i l y   p r e p a r e d   i n   c o n v e n t i o n a l   m a n n e r .   E x a m p l e s  

of   s u i t a b l e   s a l t   f o r m s   a r e   t h o s e   of   s o d i u m   and   p o t a s s i u m .  



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

c o m p o s i t i o n   c o m p r i s i n g   a  c o m p o u n d   of  f o r m u l a   I ,   a n d  

in   t h e   c a s e   of   c o m p o u n d s   w h e r e i n   R3  i s   OH,  in   f r e e  

f o r m   or   in   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   f o r m ,  

i n   a s s o c i a t i o n   w i t h   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   d i l u -  

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

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



1.  A  c o m p o u n d   of   f o r m u l a   I ,  

w h e r e i n   R1  i s   h y d r o g e n   or   a l k y l   o f  1   t o   10  c a r b o n  

a t o m s ,  

R 2  i s   c h l o r i n e   or   a l k o x y   o f   1  t o  4   c a r b o n  

a t o m s ,   o r  

R1  and   R2  t o g e t h e r   a r e   - ( C H 2 ) m  

w h e r e i n   m  i s   3  o r   4 

and   R3  i s   OH  o r  a l k o x y   of   1  t o  4   c a r b o n  a t o m s .  

2 .  A   c o m p o u n d   o f   C l a i m   1,  w h e r e i n   R 1  a n d   R2 

t o g e t h e r   a r e  - ( C H 2 ) 3 - .  

3 .   A  c o m p o u n d   of  C l a i m   1,  w h e r e i n   R3  i s   OH. 

4.  A  c o m p o u n d   o f   C l a i m   1,  w h e r e i n   R3  i s   a l k o x y  

o f   1  t o   4  c a r b o n   a t o m s .  

5.  A  c o m p o u n d   of   C l a i m   3,  i n   s a l t   f o r m .  

6.  A  c o m p o u n d   of   C l a i m   3,  i n   f r e e   f o r m .  

7.  A  c o m p o u n d   of   C l a i m   1,  w h e r e i n   R 1  a n d   R2 

t o g e t h e r   a r e   - ( C H 2 ) 3 -   and   R3  i s   OH. 



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

c o m p o u n d   a c c o r d i n g   to   any  one  of   C l a i m   1  to   7 ,  a n d ,   i n  

t h e   c a s e   of   c o m p o u n d s   w h e r e i n   R3  i s   OH,  i n   f r e e   f o rm  o r  

in   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   f o r m ,   in  a s s o c i a t i o n  

w i t h   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   or   d i l u e n t .  

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

of   f o r m u l a   I ,   as  d e f i n e d   in   C l a i m   1,  c o m p r i s i n g  

a)  p r o d u c i n g   a  c o m p o u n d   of   f o r m u l a   I a ,  

w h e r e i n   R1  and  R2  a r e  a s   p r e v i o u s l y   d e f i n e d   a n d  

R3  i s   a l k o x y   of   1  to   4  c a r b o n   a t o m s ,  

by  r e a c t i n g   a  c o m p o u n d   of  f o r m u l a   I I ,  

w h e r e i n   R1  and  R2  a r e   as  p r e v i o u s l y   d e f i n e d ,  

w i t h   a  c o m p o u n d   of  f o r m u l a   I I I ,  

w h e r e i n   R ' 3   i s   as  p r e v i o u s l y   d e f i n e d   a n d  

R4  i s   c h l o r i n e ,   b r o m i n e ,   a l k o x y   of   1  t o   4  c a r b o n  



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

c h l o r i n e ,   b r o m i n e ,   a l k y l   of   1  to   4  c a r b o n   a t o m s  

or  a l k o x y   o f  1  t o   4  c a r b o n   a t o m s ,  

o r  

b)  p r o d u c i n g   a  c o m p o u n d   of  f o r m u l a   I b ,  

by  h y d r o l y s i n g   a  c o m p o u n d   of  f o r m u l a   I a ,   as  h e r e i n -  

b e f o r e   d e f i n e d .  
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