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Abstract --- 4-Trifluoromethyl- and 4-perfluoroalkylimidazoles (4) were 

conveniently synthesized from mesoionic 4-trifluoroacetyl- or 4-perfluoroacyl- 

1.3-oxazolium-5-olate (1) via 2-imidazolines (3), which were formed through 

the regioselective attack of ammonia on the C(2) position of 1. 

The development of a convenient method for the synthesis of heterocyclic compounds bearing a 

trifluoromethyl or perfluoroalkyl group has received increasing interest because of their unique nature for 

material sciences and biological activities for medicines and agrochemicals.' The building block strategy for 

introducing a trifluoromethyl or perfluoroalkyl group is now the suject of active investigation and has often 

been found to be superior to a selective introduction of these groups at a late stage in synthesis.2 

In the course of our studies on the synthetic application of mesoionic l,<oxazolium-5-olates~ we have 

demonstrated that mesoionic 4-trifluoroacetyl-1,3-oxazolium-5-olates (1) are useful synthons for the 

synthesis of trifluoromethyl substituted heterocycles.3d Thus, reactions of 1 with amidines undergo a novel 

ring transformation to give the 5-trifluoroacetylimidazoles (2) in good yields (Eq. 1). In these reactions, we 

noticed the formation of 2-imidazolines (3) as side products, which could be produced by the action of 
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NH,OAc ( 1 )  

POCl, 
pyridine * R2 

RZ N OH 

Table 1. Yields of 2-imidazolines (3) and 4-pefluoroalkylimidazoles (4). 

Starting Products 

Entry R1 R2 R~ materials Yield of 3 (%) Yield of 4 (%) 

a) Yields refer to the one-pot procedure using 5. b) Pentafluoropropionic anhydride was used instead of 
TFAA. c) Heptafluorobutyric anhydride was used instead of TFAA. 

ammonia generated during the reaction. This finding prompted us to investigate the reaction of 1 with 

ammonia more closely and to make it more efficient method for synthesis of Zimidazolines (3). which can 

be readily dehydrated to produce 4-pefluoroalkylimidazoles (4) (Eq. 1). Now we wish to communicate the 

results. 

Treatment of l a  (1 mmol) with ammonium acetate (1.5 mmol) in DMF (4 ml) at 70 OC for 2 h gave rise to 

the 2-imidazoline (3a) in 92% yield.4 The first step from 1 to 3 proceeded in high yields and the purification 

was simply done by washing the crude 3 with hexane. The starting materials (1) can be readily prepared 
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NH-H 

Scheme 1 

from N-acyl-N-alkylglycines (5) and trifluoroacetic anhydride (TFAA) and a one-pot conversion of 5 to 3 

also proceeded successfully. Thus, 5a reacted with TFAA ( 3 mol equiv.) in CH2CI2 to give l a  which was 

directly subjected to the reaction with ammonium acetate to yield 3a in 94% yield. The one-pot procedure 

gave slightly higher yields. Several mesoionic compounds (1) and N-acyl-N-alkylglycines (5) reacted in this 

way, and the results are presented in Table 1. 

Pentafluoropropionic and heptafluorobutyric anhydrides also reacted readily with N-benzoyl-N-methyglycine 

(5a) and 4-pentafluoroethyl-(3f) and 4-heptafluoro-n-propyl-2-imidazolines (3g) were obtained by the one- 

pot procedure in high yields, respectively (Table 1, Entries 8 and 9). 

A plausible mechanism is described in Scheme 1. Thus, nucleophilic attack of ammonia on C(2) of 1 gives 

rise to an adduct (A). The scission of the O(1)-C(2) bond of B gives an open-chain intermediate (C), which 

extrudes carbon dioxide to provide the ketone (D). Finally, intramolecular cyclization of D affords 3. 

2-lmidazolines (3) can be readily converted into 4-perfluoroalkylimidazoles (4). Thus, dehydration of 3 by 

treatment of phosphorus oxychloride and pyridine6 at 90 "C for 2 h gave 4 in high yields (Table 1). 

In conclusion, the above results present a new method for construction of 4-trifluoromethyl- and 4- 

perfhoroalkylimidazoles. By this methodology, the 1- and 2-suhstituents can be readily varied simply by 

choosing the appropriate N-acyl-N-alkylglycine as the starting material. Although several synthetic methods 

for perfluoroalkyl substituted imidazoles have been de~cribed,~ the method appears to be useful and 

convenient in terms of the ready accessibility of the starting materials, cheap reagents, operational simplicity, 

and high overall yields. 
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