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We wish to present herein a simple one-pot synthesis of 2,5-disubstituted oxazoles, starting from benzyl
halides and acyl chlorides. The in situ formation of isocyanides, followed by the addition of an acyl chlo-
ride in the presence of a base leads to the desired oxazoles in good yields.

� 2009 Published by Elsevier Ltd.
Green chemistry, with its principles of step and atom economy,
has grown into being a major theme in organic research in the 21st
century. It often involves the association of several transformations
in a single reaction vessel, without requiring work-up and isolation
of intermediates.1 In our search for operationally simple, resource-
and cost-effective processes, we have been investigating isonitrile-
based multicomponent reactions (IMCRs) using in situ-generated
isocyanides. Their classical syntheses (dehydration of N-forma-
mides2 and carbylamine reaction3), combined with their foul odor,
are indeed strong deterrents for a wider use of isocyanide-based
reactions.

Inspired by the previous works of Lieke4 and Songstad,5 we re-
cently published an efficient and time-saving method that allowed
two different subsequent Ugi-type four-component couplings,
using an activated benzyl or allyl bromide in the presence of silver
and potassium cyanide6 (Scheme 1).
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Scheme 1. One-pot Ugi and
In order to further extend the scope of this process, we are cur-
rently exploring other reactions involving isocyanides. Having re-
cently reported a new synthesis of 2,5-disubstituted oxazoles
starting from an acyl chloride and a benzylic isocyanide (Scheme
2),7 we now wish to disclose a one-pot two-step sequence that pro-
vides such oxazoles thanks to in situ-made isocyanides.

In the first step, isocyanides are readily obtained by heating
overnight at 80 �C stoichiometric amounts of bromide derivative,
silver cyanide, and potassium cyanide in acetonitrile with a cata-
lytic amount of triethyl benzyl ammonium chloride (TEBAC).

The Nef-isocyanide coupling between the acyl chloride and the
isocyanide affords a nitrilium ylide intermediate which cyclizes
upon a proton exchange with a weak base to give the correspond-
ing 2,5-disubstituted oxazole.7

Obviously, the ‘free’ remaining equivalent of cyanide ions in the
medium might trigger a potential acyl cyanide formation upon acyl
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Table 1
Two-step sequence yielding 2,5-disubstituted oxazoles
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Scheme 2. Synthesis of 2,5-disubstituted oxazoles.
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chloride addition. Furthermore, as the oxazole synthesis was first
developed in toluene, there was no guarantee that the coupling
would take place in acetonitrile.

However, we were delighted to observe the sole formation of
oxazoles (Table 1) when introducing equivalent amounts of acyl
chloride and base in the isocyanide mixture heated at 80 �C over-
night. This procedure gave satisfying results: various benzyl bro-
mides behaved similarly as potential isocyanides to provide these
heterocycles.8 The reaction proceeded smoothly in fair yields, rang-
ing from 32% to 70%. However, the functionalized acyl chloride 2f
that had previously afforded the oxazole in good yields in the pre-
vious study did not react under these modified conditions.

Although allyl isocyanide was formed, it failed to perform such
a coupling. However, cinnamyl bromide turned out to be a moder-
ate reactant: upon reaction with isobutyryl chloride, it provided
the corresponding oxazole 3i with a 33% yield. Considering the ear-
lier recorded 48% yield obtained in the one-step reaction from iso-
lated cinnamyl isocyanide, this two-step procedure favorably
competes with the classical isocyanide syntheses.

As a conclusion, we have settled a straightforward oxazole syn-
thesis, which usefully complements the Schöllkopf oxazole forma-
tion,9 affording 2,5-disubstituted oxazoles instead of the classical
3,4-disubstituted isomers.10 This reaction involves commercially
available reactants: the reasonably priced silver cyanide, and
bromide derivatives. The latter can de facto be seen as isocyanide
surrogates, later reacting with an acyl chloride in the presence of
a base to afford the awaited oxazoles. No handling of isocyanide
is required, therefore enhancing the interest in isocyanide chemis-
try while removing its less enticing aspects.
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