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SUMMARY 

4 ( 5 ) -An 5 no  - 5 ( 4 ) - i r n  i d  a z o 1 e - 2 - C- c n r b  oxam i d e w a s  
1 4  prepared  i n  a two s t e p  s y n t h e s i s .  K CN was c o n v e r t e d  

i n t o  e t h y l  f ~ r m i n i d a t e - ~ ~ c  h y d r o c h l o r i d e ,  which was 
re a c t e d VJ i t h 2 -an i n  o - 2 -am i d i n  o - a c e t am i d  e d i h  y d r o c h 1 o r- 
i d e  t o  g i v e  t h e  d e s i r e d  product .  

Key VJords : E t h y l  f ~ r m i r n i d a t e - ~ ~ C  h y d r o c h l o r i d e ,  4(  5 )-amino- 
-5( 4 ) - i r n i d a ~ o l e - 2 - ~ ~ C  carboxamide 

I NTRODU C TI 3 N  

4 ( 5 )- Amino- 5 ( 4 )- i.midaz o l e  c a r b o x a a i d e  ( A I C A  ) phosphate  i s  a 

u s e f u l  l i v e r  p r o t e c t i n g  agent . '  It h a s  been i n v e s t i g a t e d  bio-  

l o g i c a l l y  s i n c e  t h e  e a r l y  f i f t i e s . '  The s y n t h e s i s  of l a b e l l e d  

A I C a  c o n t a i n i n g  l 4 C  i n  t h e  4 ( 5 )  p o s i t i o n  of t h e  i m i d a z o l e  r i n g  

i s  known394 b u t  t h e  p u b l i s h e d  method l e a d s  i n  a c i r c u i t o u s  way 

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

was v e r y  poor."" Our s y n t h e s i s  c o n t a i n s  o n l y  two s t e p s  and t h e  
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The r ing c l o s u r e  s t e p  of t h e  s y n t h e s i s  gave o n l y  a 21 % y i e l d .  
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compound was prepared i n  h igh  y i e l d .  

F i r s t  e t h y l  formimidate-14C hydrochlor ide  was prepared  by 

the  modi f ica t ion  o f  P inne r ’ s  m e t h ~ d . ~  Gaseous H l 4 C N  and H C 1  

was genera ted  from a mixture  of K I 4 C N  and N a C l  by conc. H2S04 

i n  a vacuum manifold and t h i s  mix ture  gave e t h y l  formimidate- 

-I4, hydrochlor ide  w i t h  e thano l .  Then e t h y l  f~ rmimida te - ’~C 

hydrochlor ide  was r e a c t e d  w i t h  2-amino-2-amidino-acetainide 

dihydrochlor ide  t o  A I C A - 2 - l 4 C  hydroch lo r ide ,  which a f t e r  pu- 

r i f i c a t i o n  w a s  converted i n t o  AICA-2-I4C phosphate. 
*4NH 

H S O  y “ H 2  
K l 4 C N  + NaCl + E t O H  a H14C<giHc1 + CH-NH2 - 

1 

EXPERIMENTAL 

Mel t ing  p o i n t s  a r e  uncorrec ted .  Chromstography w a s  c a r r i e d  

ou t  on Kiese lge l  PF254+366 (MERCK) p l a t e s .  For d e t e c t i o n  of  t h e  

r a d i o a c t i v e  m a t e r i a l s  au toradiography w i t h  FORTE X-ray f i l m  and 

a Berthold LB 2723 scanne r  were used. A c t i v i t y  w a s  measured by 

a Packard TRf-CARB s c i n t i l l a t i o n  system. 

Ethyl  f ~rmimidate-~~C-hydrochloride 

A r e a c t i o n  f l a s k  con ta in ing  0.58 r n l  (460 mg, 10 mmoles) of 

abs, e thano l  w a s  connected t o  a vacuum manifold.  After  i t s  

f r e e z i n g  wi th  l i q u i d  n i t r o g e n  a mixture  of H14CN and H C 1  l i b e r c  

a t e d  from 652 mg (10.0 mmoles, 76.34 m C i )  of K I 4 C N  and 590 mg 

(10.2 mmoles) of N a C 1 ,  r e s p e c t i v e l y ,  was in t roduced .  Then the  

manifold was allowed t o  a t t a i n  normal p re s su re  and the  reac-  

t i o n  f l a s k  w a s  warmed to O°C and kep t  a t  this  tempera ture  f o r  

24 h r s .  C r y s t a l l i z a t i o n  began a t  t h e  second hour  and t h e  f o l -  

lowing day i t  was complete. The y i e l d  was 1.10 g ( n e a r l y  
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q u a n t i t a t i v e ) ,  76.3 m C i ?  

4 ( 5)-Amino-5 (4)-imidaz0le-Z-~~C-carboxamide h y d r o c h l o r i d e  

Methanol (10 m l )  was added i n t o  t h e  r e a c t i o n  f l a s k  c o n t a i n i n g  

t h e  above e t h y l  f ~ r i n i m i d a t e - ~ ~ C  h y d r o c h l o r i a e  (1.10 g, 1 0  m o l e s )  

and t h e  m i x t u r e  was s t i r r e d  a t  room t e m p e r a t u r e  f o r  1 5  m i n u t e s .  

E t h y l  f o r m i m i d a t e  d i s s o l v e d  s l o w l y ,  t h e n  w h i t e  c r y s t a l s  s e p a r a t e d .  

Then u r e a  (0.66 g ,  11 m o l e s )  and 2-amino-2-amidino-aceta.nide d i -  

hydrochlor ide""  (1.89 g, 10 mmoles) were added and t h e  m i x t u r e  

was s t i r r e d  and r e f l u x e d  for 2.5 h o u r s ,  t h e n  t h e  s t i r r i n g  was 

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

k e p t  a t  O°C o v e r n i g h t .  The n e x t  day  t h e  m i x t u r e  w a s  f i l t e r e d  o f f  

and t h e  c r y s t a l s  were washed w i t k  c o l d  e t h a n o l  ( 5  m l ) ;  1.485 g 

( 9 . 1  m o l e s ,  91 %) A I C A  h y d r o c h l o r i d e  was o b t a i n e d .  The m a t e r i a l  

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

4 (  5 )-Amino-5( 4)-imidaz01e-2-~~C-carboxamide p h o s n h a t e  

The c r u d e  AICA-2-l4C h y d r o c h l o r i d e  w a s  d i s s o l v e d  i n  w a t e r  

( 3  ml) and s o l i d  NaHCO (0.84 g ,  1 0  m o l e s )  was added i n  small  

portions?"" A f t e r  t h e  a d d i t i o n  c r y s t a l l i z a t i o n  began. The m i x t u r e  

w a s  k e p t  a t  O°C f o r  2 h o u r s ,  f i l t e r e d  o f f  and t h e  crystals*""* 

were washed w i t h  1 m l  of i c e  water?**I"" The c r y s t a l s  were d i s -  

s o l v e d  i n  h o t  e t h a n o l  ( 5  m l )  and a m i x t u r e  of 85 5 p h o s p h o r i c  

a c i d  (0 .3  m l )  and e t h a n o l  (1.2 m l )  was added. The s e p a r a t e d  c r y s -  

t a l s  were r e c r y s t a l l i z e d  from 50 % e t h a n o l  ( 5  m l ) ,  t r e a t e d  w i t h  

3 

* The m a t e r i a l  o b t a i n e d  i n  t h i s  way was i d e n t i c a l  w i t h  t h e  mate- 

"x P r e p a r e d  by S m i t h ' s  and Y a t e s ' s  method. 
*"* If t h e  s o l u t i o n  i s  b u b b l i n g  a f t e r  t h e  l a s t  p o r t i o n ,  more 

6 r i a l  p r e p a r e d  by t h e  Ohme's method. 
7 

NaHC03 (10-20 m g )  was added, 

upon TLC (toluene-xylene-dioxan-isopropanol-conc. NH40H 
1:1:3:3:1) 

a second c r o p  w a s  o b t a i n e d  w i t h  low s p e c i f i c  a c t i v i t y .  

The c r y s t a l s  o f  AICA-2-l4C monohydrate showed o n l y  one s p o t  "HH* 

By a d d i n g  i n a c t i v e  A I C A  monohydrate t o  t h e  mother  l i q u o r  XXX"3E 
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cha rcoa l  and 0.510 g (2.27 mmoles) of A I C A - 2 - 1 4 C  phosphate were 

obta ined .  N. p. : 193-196OC (l i t .8:  190°C). Measured a c t i v i t y :  

15.19 m C j .  Radiochemical y i e l d :  19.9 7. The m a t e r i a l  showed 

only one spot  on a TLC p l a t e  (tetrahydrofuran-isopropanol-conc. 

NH40H 5:3:2). 
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