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Abstract—The unexpected synthesis of N-substituted 2-acetoxy-5-arylpyrroles, from the reaction of 3-aroyl-propionamides with a
large excess of refluxing acetyl chloride, and their alkaline hydrolysis to 3- and 4-pyrrolin-2-ones, is described.
� 2004 Elsevier Ltd. All rights reserved.
The importance of the pyrrole ring system has continued
to stimulate a great deal of interest in the development
of new methodologies for its synthesis. Several recent
reviews on this topic are available.1–3 Pyrroles, which
occur in porphyrins,4 pigments,5 and other natural
products6 have found applications in materials science7

and are common components in molecular recognition
and self-assembly ensembles.8–10 On the other hand, 3-
pyrrolin-2-ones are important structural units in organic
and medicinal chemistry including the synthesis of alka-
loids, nucleosides, antineoplastic agents or immunosup-
pressants.11 The a,b-unsaturated lactam moiety can be
utilized as a Michael acceptor for a variety of nucleo-
philes including stabilized carbanions,12 and nitrogen
nucleophiles.13,14 Therefore the synthesis of such build-
ing blocks is currently receiving considerable
attention.15,16

Here we wish to report a simple and unexpected synthe-
sis of N-substituted 2-acetoxy-5-arylpyrroles 2 from the
corresponding 3-aroylpropionamides 1, via a cyclocon-
densation–acetylation reaction, conducted with a large
excess of acetyl chloride under reflux,17 and their alka-
line hydrolysis to the corresponding 3- and 4-pyrrolin-
2-ones 4 and 5 (Scheme 1). The starting N-substituted
3-aroylpropionamides 1 were prepared from the corre-
sponding 3-aroylpropionic acids.18–20 The alkaline
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hydrolysis of 2-acetoxypyrroles 2 was shown to give a
mixture of 3- and 4-pyrrolin-2-ones 4 and 5, respec-
tively, in a ratio between 70:30 to 80:20, evidently
through the unstable21,22 2-hydroxypyrroles 3 (Scheme
1). After recrystallization of the pyrrolinone mixture,
the pure 3-pyrolin-2-ones 4a,b and 4d could be sepa-
rated.23 We have not yet used other special physical
methods for the separation of the other pyrrolinones.
It must be pointed out that the transformation of 3-
pyrrolin-2-ones 4a,b and 4d to the corresponding
acetoxypyrroles 2 was accomplished by resubjection to
acetyl chloride. This transformation was also successful
for the 3- and 4-pyrrolin-2-one mixtures. An isomeriza-
tion study between 3- and 4-pyrrolin-2-ones has been re-
ported,24 as well as the non-existence of the pure
isomers, at room temperature.

A proposed mechanism for 2-acetoxypyrrole 2
formation could involve: tautomerization of the 3-aroyl-
propionamides 1 to the corresponding 5-hydrox-
ypyrrolidinones 6, their subsequent dehydration to the
4-pyrrolin-2-ones 5, which after acetylation of these or
their tautomers, 2-hydroxypyrroles 3, proceed to the 2-
acetoxypyrroles 2 (Scheme 2). Both the tautomerization
and dehydration routes could be acid catalyzed by traces
of hydrogen chloride present in the acetyl chloride. The
elimination of 6 to 5 could proceed via the O-acetate
of 6.

In conclusion, acetyl chloride is an excellent reagent for
the cyclocondensation–acetylation reaction of 3-aroyl-
propionamides to the corresponding N-substituted
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5-aryl-2-acetoxypyrroles. The latter is likely to be a use-
ful synthon for the preparation of 3-pyrrolin-2-ones.
The application of this method to c-keto amides with
other substituents present on the functional groups
and methylene chain, as well as the separation of all
the 3-pyrrolin-2-ones and the 4-pyrrolin-2-ones, is cur-
rently being investigated.
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