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Abstract

The reaction of aromatic primary amines 1 with carbon disul®de in the presence of a catalytic amount of
triethylamine followed by treatment with aqueous hydrogen peroxide leads to the corresponding benzoxa-
(thia)zol-2-thiones 3a±c which can be transformed with iminoethers into 2-alkylthiobenzoxa(thia)zoles 5a±h
in good yields (64±85%). # 2000 Elsevier Science Ltd. All rights reserved.

The 2-alkylthiobenzoxa(thia)zoles 5 are crucial heterocyclic substances which have been used
intensively in medicinal chemistry and prepared by several ways.1 In addition, benzoxazole- and
benzothiazole-based compounds have shown diverse biological activities.2ÿ4 As a part of our
ongoing work on the use of imidates in heterocyclic synthesis,5 we report here a new and
convenient synthesis of 2-alkylthiobenzoxa(thia)zoles 5 from reaction of phenylimidates with
benzoxa(thia)zol-2-thiones 3.
In order to prepare 2-hydroxy(or 2-mercapto)phenyl isothiocyanates 2 and study their

reactivity with imidates, we used the method of Tajima and Li.6 In fact, the reaction of 2-hydroxy
or 2-mercaptophenol with carbon disul®de followed dehydrosulfurization with aqueous hydrogen
peroxide but did not lead to the isothiocyanates 2. These intermediates spontaneously cyclized
and could not be isolated6,7 even on changing the reaction conditions where temperature was less
than 0�C and/or a double quantity of acid was used. In all cases the reaction led directly to the
corresponding benzoxa(thia)zol-2-thiones 3a±c8 known as bactericides.9

It has already been proposed10,11 that there was a tautomeric equilibrium between these
structures and that the thione forms were predominant.
The reaction of benzoxa(thia)zol-2-thiones 3 with iminoethers5 in re¯uxing THF provided the

desired 2-alkylthiobenzoxa(thia)zoles 5 followed by elimination of benzamide. It is conceivable
that the reaction starts by the addition of the SH group on the C�N double bond of the
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iminoether to give the intermediate 4. These species rearranged by an intramolecular s-alkylation
to yield compounds 5. A possible mechanism of this reaction is shown in Scheme 1.

In order to ®nd out the best conditions for the synthesis of compounds 5, we examined the
reaction under various conditions by changing the temperature, the solvent and the catalyst; we
found that the best yields were obtained when compounds 3 and phenyl imidate were heated
under re¯ux of THF; we note that the use of a catalytic amount of acid or base did not give
satisfactory results (less than 10%).
The reaction was conducted until TLC indicated that the starting materials have been

completely converted. The puri®cation was performed by silica-gel column chromatography
(chloroform:ethyl acetate, 80:20) to give, after elimination of the benzamide, a light oil identi®ed
as the product 5.
The structures of compounds 3 and 5 have been assigned from their analytical data, IR, 1H

NMR, 13C NMR and mass spectroscopy.8,12 In fact, the 1H NMR spectra of product 5 showed:
(i) the absence of any D2O exchangeable signals; and (ii) the presence of the signals corresponding
to the introduced R0 groups. The IR spectra also revealed the absence of absorbance due to NH
or SH bands. The mass spectra showed essentially the molecular peak (M+�) and the 13C NMR
spectra of these compounds were also in agreement with the proposed structures.
In conclusion, we present an e�cient method for the preparation of benzoxa(thia)zol-2-thiones

3 which react with phenylimidates to give 2-alkylthiobenzoxa(thia)zoles 5 with good yields. The
reaction of compounds 3 with other N-substituted imidates is actually under progress.

Scheme 1.
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