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Abstract - Simple one-pot reaction has been developed for the synthesis 

of Cbromopyrimidines and condensed 4-bromopyrimidines. Under the 

catalytical influence of dry hydrogen bromide, N-(cyanovinyl)amidines 

cyclised to 4-bromopyrimidines, and 2-aminonitrile compounds with 

halogenoacetonitriles gave condensed 4-bromopyrimidines, in good 

yields. 

4-(Substituted amino)pyrimidines and condensed 4-(substituted amino)pyrimidines are known 

to have a variety of biological activity.'.'4-Bromopyrimidines and condensed 4- 

bromopyrimidines are important precursors in the synthesis of 4-(substituted amino)pyrimidines 

and condensed pyrimidines. 4-Halo substituent in pyrimidines is prone to undergo displacement 

by amines. 

A few reports are available on the synthesis of 4-bromopyrimidine and condensed 4- 

bromopyrimidines. Available methods involve bromination of the corresponding 

hydroxypyrimidine using reagents like phosphorous pentabromide, phosphorous tribromide, 

phosphorous oxybromide or combination of these reagents.' Application of these reagents, 

however, involves multistep reactions. Herein, we are reporting a simple, one-pot reaction for 

the synthesis of 4-bromopyrimidines and condensed 4-bromopyrimidines. 

We have reported isolation of N-cyanovinylamidines ( Z ) ,  otherwise difficultly isolable 

intermediates in the synthesis of pyrimidines, from the reaction of a-cyanoketene S,N-acetals 

(I), with different amidines namely formamidine, acetamidine, and benzamidine, under 
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Scheme 1 

controlled reaction  condition^.^,' This intermediate undergoes cyclisation in presence of dry 

hydrogen bromide to give 4-bromopyrimidines (3), (Scheme I). 

R1 = Ph, CH3, H 

The enhanced reactivity of nitriles towards nucleophiles in the presence of acids, particularly 

hydrogen halides, is known.'.'' However, utilisation of the enhanced reactivity of nitriles in the 

presence of acid for the synthesis of condensed pyrimidines through the reaction with 2- 

aminocarbonyl compounds, has hitherto, remained unexplored. Synthesis of various 

condensed pyrimidines from 2-aminocarbonyl compounds with various nitriles in presence of 

dry hydrogen chloride gas has been reported from our laboratory." 

We have observed here the unusual direct formation of condensed 4-bromopyrimidine (8) 

instead of the normally expected condensed 4-aminopyrimidines (9) in the condensation of 2- 

aminonitriles (4) with chloroacetonitriles (5). The exclusive formation of 4-bromopyrimidines (8) 

over that of 4-aminopyrimidine (9) may be due to preferential cyclisation of amidine 

intermediate in which electrophilicity of amidine carbon is increased and nucleophilicity of 

amidine nitrogen is decreased due to electron withdrawing effect of chlorine atom in the nitrile. 

(Scheme 2) 



HETEROCYCLES, Vol. 51, NO. 11, 1999 



2726 HETEROCYCLES. Vol. 51. No. 11. 1999 

RCN 

5 

Scheme 2 

HBr 
dioxane 

Rl, R2 = H, Ph, CH3, -(CH2)4- 

R = CH2CI or CHC12 
A = -CH=CH-. -0-, - S -  

Above both the reactions involve simple stirring of reactants in presence of dry hydrogen 

bromide gas" in dioxane for 2 h. Work-up of the reaction mixture after 1 h gave the final 

product in good yield. 

In conclusion, simple one-pot method has been developed for the synthesis of 4- 

bromopyrimidines and condensed 4-bromopyrimidines, The method offers an attractive 

alternative for the synthesis of 6-(substituted amino)-+-bromopyrimidine which are otherwise 

difficultly accessible. Moreover, the synthesis of 4-bromopyrimidines by this reaction is less time 

consuming. 



Table 2 : Physical and Spectral characteristics of condensed Cbromopyrimidines 
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EXPERIMENTAL 

General procedure for the synthesis of 4-bromo-5-carbethoxy-2-(substituted)6- 

(substituted amino)pyrimidines (3) 

To a saturated solution of dry hydrogen bromide in 1.4-dioxane (30 mL), 10 mmol of N- 

cyano~inylamidine~~~ was added and the resulting mixture was stirred at 15-20°C for 2 h. 

Reaction mixture was allowed to stand at r t  for 1 h. and then poured into crushed ice. 4- 

Bromopyrimidines were obtained as pale yellow colored solids, which were filtered and purified 

by recrystallisation (n-hexane) to give pure 4-brornopyrimidine (3). 

General procedure for the synthesis of condensed 4-bromo-2-(substituted)pyrimidines(8) 

To a mixture of 10of mmol 2-aminonitrild3and 10 mmol of halogenoacetonitrile was added 30 mL 

of saturated solution of dry hydrogen bromide gas in 1,4-dioxane. Resultant mixture was stirred 

at 15-20°C for 2 h and allowed to stand at r t  for 1 h. The reaction mixture was poured into 

crushed ice. The condensed 4-bromopyrimidines were obtained as pale yellow solids, which 

were filtered and recrystallised from n-hexane. 
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