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The cyclocondensation o f  trifluoromethyloxazolones wi th  electron-deficient alkenes in  the presence of  base gives 
2-trifluoromethylpyrroles and related heterocyclic compounds in good yields; the reaction involves the tandem 
Michael addition of  trifluoromethyloxazoles to electron-deficient alkenes, intramolecular cyclization and 
deca r boxy I a t i o n . 

The development of synthetic methodology for heterocyclic 
compounds bearing a trifluoromethyl group has received 
current interest because of their ability to enhance biological 
activity. 1 The synthesis of trifluoromethyl heterocyclic com- 
pounds using a synthon with a trifluoromethyl group has often 
been found to be superior to either selective introduction of a 
trifluoromethyl group into heterocyclic compounds or conver- 
sion of a carboxy group into the trifluoromethyl group.2 
Choosing a readily available synthon with a trifluoromethyl 
group is also very important for successful synthesis of 
trifluoromethyl heterocyclic compounds. It was known that 
trifluoromethyloxazolones could easily be prepared from a 
suitable a-amino acid and trifluoroacetic anhydride,3 which 
have been used for the synthesis of a peptide and y-keto ester.4 
As an equivalent of the 1,3-dipole with a trifluoromethyl 
group, we have used A3-trifluoromethyloxazolones to syn- 
thesize the trifluoromethylpyrroles via 1,3-dipolar cycloaddi- 
tion and decarboxylation.5 Here, we report a new versatile 
synthesis of trifluoromethylpyrroles from trifluoro- 
methyloxazolones via the base-promoted tandem cyclocon- 
densation under mild conditions and in good yields (Scheme 

In the presence of organic base, Michael addition of 
oxazolones to activated unsaturated bonds has been repor- 
ted.3 However, treatment of the trifluoromethyl group of 
oxazolone la  (R = Ph) and a-chloroacrylonitrile with 
triethylamine, gave 2-trifluoromethylpyrrole 2a as the main 
reaction product instead of the Michael adduct 3a. The 
reaction conditions were very mild and the yield was good. It is 
obvious that the difference between of our result and that 
reported in literature is due to the presence of the triflu- 
oromethyl group in oxazolone. The reaction is also suitable for 
other trifluoromethyloxazolones and compounds containing 
unsaturated bonds. Some examples are summarized in Table 1. 

1). 

A plausible mechanism for this reaction is suggested in 
Scheme 2. The carbanion of 1, generated by treatment of 1 
with organic base, is added to the activated alkene to yield a 
new carbanion intermediate 4. Usually 4 can accept a proton 
to give Michael adduct 3, but in the case of oxazolones with a 
trifluoromethyl group tandem intramolecular cyclization, 
involving a Mannich-like reaction, decarboxylation and elimi- 
nation, occurred with intermediate 4. The reaction gave 
3H-pyrrole 5 that underwent a 1,3-proton shift to produce 
1H-trifluoromethylpyrrole 2. 

The reaction was found to be influenced by the R group in 1 
and the base used. In general, an electron-withdrawing group 
R in 1 and the stronger the base used in the reaction were 
favourable for the formation of 2-trifluoromethylpyrroles 2. 
Otherwise, the Michael adduct was the main product instead 
of 2. The reaction product was also influenced by the 
electron-withdrawing group (EWG) and the leaving group 
(LG) in the alkenes. In entry 5 (Table l ) ,  the main product 
was trifluoromethylpyrrole 2e. In the same reaction, when the 
CN group in the alkene was replaced by C02Me, the Michael 
adduct 3 was the only product obtained in high yield. The 
tandem cyclocondensation reaction of l a  and methyl acrylate 
can occur by raising the reaction temperature and by using a 
stronger base such as 1,8-diazabicyclo[5.4.0]undec-7-ene 
(DBU). 
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Table 1 Tandem cyclocondensation of trifluoromethyloxazolones with 
electron-deficient alkenes in the presence of basea 

Entry R R' EWG LG Base tlh Product6 Yield (%)d 

1 Ph H CN C1 Et3N 4 2aC 70 
2 p-BrC6H4 H CN C1 Et3N 4 2b 65 

4 Ph H CF3 Br DBU 3 2d 87 

6 PhCH2 H CN C1 DBU 6 2f 58 

3 p-MeOCsH4 H CN C1 DBU 5.5 2~ 74 

5 Ph H CN H Et3N 11.5 2e 55 

Some 2,4-bis( trifluoromethy1)pyrroles were synthesized by 
the reaction of 1 and 1,l ,l-trifluoro-2-bromopropene as entry 
4 in Table 1. This reaction was also suitable for the synthesis of 
2-trifluoromethylpyrrolines (see entry 5, Table 1). 
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a General procedure:3 To a solution of 1 (1 mmol) and the alkene 
(1-10 mmol) in dry dichloromethane (1.5 ml) was added base 
(1 mmol). The mixture was then stirred at room temp. until the TLC 
spot of 1 disappeared. Removal of solvent under reduced pressure 
gave the crude product, which was purified on a silica gel column to 
give 2 or 3. M.p.s, MS, IR and IH NMR spectra of the products were 
identifcal with those of authentic samples. c Selected spectroscopic 
data for 2a: m.p. 218-219°C. IR y cm-1 (KC1): 2200 (CN). 'H NMR 
(90MHz,CDCl3):67.78(2H,dd,J8and1.6Hz,Ar-H),7.54(3H,m, 
Ar-H), 7.28 (lH, br s). 19F NMR (ext. ref. TFA, positive for upfield 
shifts) (60 MHz, DCCl3): 6 -16.6 (s, CF3). MS m k :  237 (M+ + l), 
236 (M+), 216 (M+ -HF); satisfactory elemental analyses were 
obtained. Isolated yield. 

The reaction can be used for the synthesis of trifluoro- 
methylpyrroles with a variety of substituents at C-3, C-4 and 
C-5 by choosing the appropriate 1 and activated alkenes. 
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