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Abstrac t  The first example of the preparation of bromonltrilimine 3 is described. This 
precursor provides a convenient entry to a highly regioselective synthesis of 3-bromopyrazole 
derivatives 4 and 5. O 1999 Elsevier Science Ltd. All rights reserved. 

Pyrazole ring systems continue to attract considerable attention because of their wide range of applications and 

activities. ~'2 In the course of a research program directed towards the synthesis and reactivity of nitrogen 

containing heterocyclic compounds, we found a new and convenient entry to a variety of 3-bromopyrazole 

derivatives of potential pharmacological interest. 

3-Bromopyrazoles 4 and 5 are compounds whose formation is not straightforward: the direct halogenation of 

the pyrazole nucleus leads to formation of the 4-halo-derivative and only further addition of halogen permits 

substitution in other free positions of the ring. 3-'b The few examples found in the literature describe the formation 

of 3-bromoderivatives only by laborious conversions of appropriate substrates. 4-'d We report herein a facile and 

direct synthesis of compounds 4 and $ by l~3-dipolar cycloaddition of the novel nitrilimine 3 to selected 

dipolarophiles. 

Treatment of giyoxylic acid (20 mmol) in H,O (4 ml) with phenylhydrazine (20 mmol) in aqueous 

hydrochloric acid (20%, 20 ml) gave the expected hydrazone I s in 70% yield, which served as the starting 

material for the synthesis of all the desired 3-bromopyrazole derivatives. Nitrilimine 3 was generated in s i tu  at - 

5°C by treatment of I with N-bromosuccinlmide (NBS) in dimethylformamide (DIVIF) and cycloadducts 4 and $ 

were obtained by subsequent reaction with an appropriate dipolarophile (Scheme) in the presence of triethylamine 

(TEA). 6 The yields varied between 70-40%. 7 

As expected, s~b in these reactions, only one regioisomer was detected. The intermediacy of 2 was 

unequivocally proven by its isolation: 9 a sample of 2 treated with a dipolarophile and TEA as reported in ref. 6 

yielded identical cycloadducts. 

Pyrazolines 4 were satisfactorily converted (yield 60%) into their corresponding pyrazoles $ to by reaction 

with nickel hydrate peroxide in refluxing benzene, tt 
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a) R=-H; RI=-CO2Me R ~ R 1 ~ , ~  
b) R--H; RI=--CN R 1 
c) R=-Me; RI=-CO2Et (trans) e) R=-H; R I=--CO2F-.t 

R=RI=_tCH~," f) R=-H; RI=-ph Ph d) 
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