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Abstract - The reaction of N-acyl-N-benzyl-¢—amino acids with trifluoroacetic or
perflucrocarboxylic anhydride in the presence of pyridine affords 5-
trifluoromethyi- or 5-perfluoroalkyloxazoles in high yields.

The development of synthetic methodology for heterocyclic compounds bearing trifluoromethyl or
perflucroalkyl group is of current interest because of their ability 1o enhance biological activities and various
applications to the materié] sciences.!

We have already described the unexpected formation of 5-trifluoromethyloxazoles by the reaction of N~

acylprolines with trifluoroacetic anhydride (TFAA) under the Dakin-West reaction conditions.Z This
reaction could proceed through mesoionic 1,3-oxazolium-5-olates (A) [RI-R2=(CH2)3] followed by

oxazolium salts (C) [RI-R2=(CH2)3] as shown in Scheme 1. As an extension> and mechanistic study of this
work, we tried the reaction of N-benzoyl-N-methylphenylalanine (1a) with TFAA and the yield of oxazole
(2a) isolated was poor 13%. Interestingly, the yield of 2a was increased to 88% by the use of N-benzoyl-N-
benzylphenylalanine (Ic) as a starting material These results prompted us to develop a new versatile
synthesis of 5-trifluoromethyl- and 5-perfluoroalkyloxazole derivatives from N-acyl-N-benzyl-oi-amino acids

(1) in good yields.
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Table 1. Transformations of N-Alkyl-N-acylamino Acids (1) to Oxazoles (2 or 3)
Starting Product
Entry material R! R? R3 (yield, %)?

1 1a PhCH, Me Ph 2a (13)
2 1ib PhCH,, Et Ph 2a (16)
3 1c PhCH, PhCH, Ph 2a (88)
4 1d PhCH, PhCH, Bu' 2b (83)
5 1e PhCH, PhCH, PhCH=CMe 2¢ (61)
6 1f Ph PhCH, Ph 2d (92)
7 1g Ph ‘ PhCH, 2-Thienyl 2e (93)
8 1h Me PhCH, Ph 2f (46)
9 1i CH,CH,CH(Me) PhCH, Ph 2 (51)
10 ar Ph PhCH, Ph 3a (92)
11¢ 1t Ph PhCH, Ph 3b (98)

a} Satisfactory spectral and analytical (combustion and/or high resolution mass) data were
obtained for all new compounds (2 and 3). b) Pentafluoropropionic anhydride was used.
¢) Heptafluorobutyric anhydride was used.

A comparative study of the suitgbility of several N-alkyl groups in the reaction was undertaken (Table 1,
Entries 1-3). The }\’-benzyl group was found to afford better yield. During the previous work,2 we observed
that a substituent of N-acyl group plays an important role in the reaction of N-acylprolines. Indeed, N-acyl
derivatives (Le-¢), containing benzoyl, cinnamoyl, or pivaloyl group, worked well (Table 1, Entries 3-5). On
the ‘oth?;r hahd. N-acetyl- and N-isobutyryl-N-benzy]phen-ylalanincs, bearing a-hydrogens, afforded no
oxaml;: derivatives. Thcgc results clearly indicate that the reaction is markedly influenced by the nature of
both alkyl substituent é.nd acyl substituent on the nitrogen of amino acids. Some examples are sammarized

in Table 1.5
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Scheme 1

Next, we considered extending this reaction to introduce other perfluoroalkyl groups, such as
pentafluoroethyl and heptafluoro-n-propyl, for which the corresponding perfluorocarboxylic anhydrides are
commercially available. Pentafluoropropionic and heptafluorobutyric anhydride reacted readity with N-
benzoyl-N-benzylphenylglycine (1f) to give 5-pentafluoroethyl-(3a) and 5-heptafluoro-n-propyl-2,4-
diphenyloxazole (3b) in high yields, respectively (Table 1, Entries 10 and 11).

The present procedure discloses a new synthetic route to 5-trifluoromethyl- and 5-perfluoroalkyloxazoles
from N-alkyl-N-acylamino acids. By this methodology, the 2- and 4-substituents can be readily varied
simply by choosing the appropriate N-acyl-N-benzyl-o-amino acids as a starting material, In addition, the
method appears to be useful and convenient in terms of the ready accessibility of the starting materials and
operational sin'lplicity.6 A synthesis for triflupromethyl-substituted oxazoles has been described recemly.7
In particular, we note that this approach suggests casy access to perfluoroalkyl groups at the C-5 oxazole

position.
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