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We have found that (benzimidazol-2-yl)cyanamide (I) and acetylacetone (acacH) in the 
presence of Ni(acac) 2 undergo cyclocondensation with the formation of the pyrimido[l,2-a] 
benzimidazole system. 
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The f u s i o n  of  t he  p y r i m i d i n e  r i n g  to  the  benz imidazole  system i s  l i k e l y  f a c i l i t a t e d  by 
the  a c t i v a t i o n  of  the  C~N group in  ( I )  due to  Ni (acac )2 ,  w i thou t  which the  r e a c t i o n  does not  
proceed.  (For example, ~ - d i k e t o n a t e s  of  t r a n s i t i o n  meta l s  have been found to  c a t a l y z e  the  
r e a c t i o n  of  ~ -d ike tones  wi th  d icyanogen [ 1 ] . )  

A mix tu re  of  1.00 g ( I ) ,  2.44 g Ni (acac)  2 and 8 ml acacH was s t i r r e d  under argon a t  
130~ f o r  30 min. The excess  acacH was d i s t i l l e d  o f f .  The r e s i d u e  was hea ted  a t  r e f l u x  
wi th  c o n c e n t r a t e d  h y d r o c h l o r i c  ac id  f o r  2.5 h and t r e a t e d  wi th  aq. NH 3. The p r e c i p i t a t e  was 
f i l t e r e d  o f f  and washed wi th  aq. NH 3 and a c e t o n i t r i l e  to  g ive  1.02 g (80%) 2-amino-4- 
m e t h y l p y r i m i d o [ 1 , 2 - a ] b e n z i m i d a z o l e  ( I I ) ,  mp 319-320~ ( d e c . ,  from a c e t o n i t r i l e ) .  IR spec-  
trum in KBr p e l l e t  (v,  cm-Z): 3430, 3300 (NH), 3200-2500 (NH, CH), 1655, 1540 (C=N). PMR 
spectrum in DMSO-ds (6, ppm): 7.86 d (1H, Hg), 7.51 d (1H, Hs),  7.27 t (1H, Hs),  7.20 br .  s 
(2H, NH2). 7.09 t (1H, HT), 5.13 s (1H, H3), 2.82 s (3H, CH3). Mass spectrum: 198 M +. 

N ( e x o ) - a c e t y l - ( I I )  ( I I I )  i s  i s o l a t e d  i f  the  r e a c t i o n  mix tu re  i s  t r e a t e d  wi th  aqueous 
ammonia w i thou t  h e a t i n g  a t  r e f l u x  in  h y d r o c h l o r i c  a c i d .  Reac t ion  (1) a p p a r e n t l y  invo lves  
t he  i n t e r m e d i a t e  fo rma t ion  of  3 - a c e t y l - ( I I )  w i th  subsequent  1 ,3-(C + N) m i g r a t i o n  of  t he  
a c e t y l  group. The y i e l d  of  ( I I I )  was 81%, mp 324-325~ ( d e c . ,  from a c e t o n i t r i l e ) .  IR spec-  
trum in KBr p e l l e t  (v,  cm-1): 1710 (C=O). PMR spectrum in DMSO-ds (6,  ppm): 11.5 s (1H, 
Nil), 8.13 d (IH, He), 7.75 d (IH, HS), 7.73 s (IH, H3), 7.48 t (IH, Hs), 7.30 t (IH, HT), 
3.02 s (3H, CH3), 2.13 s (3H, CH3CO). A doublet is found for C 3 at 105.73 ppm in the 13C 
NMR spectrum in CDmCO2H (Jc3_H = 181 Hz). Mass spectrum: 240 M +. Correct elemental analyses 

were obtained for (II) and (III). 

Product (III) were also obtained by the acylation of (II) with acetic anhydride. 
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