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1. Introduction

Acquiring the capability to access structurally complex and
diverse molecules through simple starting substrates has been
one of the underlying principles of chemical research. These
diverse compounds are desired in order to serve mankind in
a variety of ways. They might find use in pharmaceutical, ag-
riculture, dyes, materials, electronics, and so forth. With the
objective of generating an enormously complex skeletal diver-
sity, chemists are always on the lookout for efficient complex-
ity-generating reactions, also referred to as tandem reactions.1

These reactions may directly lead to a complex product from
small and simple building blocks in a single operation or may
lead to a product that is multifunctional and becomes a sub-
strate for another complexity-generating reaction. Some of
the examples of this class of reactions include the Ugi reac-
tion, Passerini reaction, DielseAlder reaction, ring-closing
metathesis, and BayliseHillman reaction.

The BayliseHillman reaction, a carbonecarbon bond-
forming reaction, which basically involves a reaction between
an aldehyde (1) and an activated alkene (2) in the presence of
a tertiary base, affords a highly functionalized product (3)
(Fig. 1). As described by Basavaiah et al. in their recent re-
view, it is a three-step reaction involving successive Michael,

aldol, and elimination reactions in one pot.2 The cheap and
easy availability of starting materials, ease of performance
(since it can be executed in water), atom economy, formation
of chemospecific functional groups in the product, provision
of an avenue for the introduction of asymmetry, and suitability
for simulation on the solid phase as a prelude for combinato-
rial synthesis represent some of the reasons, which have led to
an exponential increase in the synthetic utility of this reaction.

The reaction came into existence in 1968, when H. Morita
disclosed that the reaction of an aldehyde with an activated al-
kene in the presence of tricyclohexylphosphine (PCy3) affords
a densely functionalized product (Fig. 2). Subsequently, he pub-
lished a series of patents detailing the utility of his strategy.3 This
reaction, however, earned its name from Baylis and Hillman,
who reported that the reaction of aldehydes with activated
alkenes including esters, amides, nitriles, and ketones in the
presence of tertiary bicyclic amines furnished multifunctional
products (Fig. 2).4 The synthetic appreciation of this reaction
in organic chemistry was at a low ebb during the initial phase.
When the utility of the BayliseHillman reaction for the synthe-
sis of integerrinecic acid and mikanecic acid was, however,
demonstrated by Drewes and Emslie5 in 1982 and Hoffmann
and Rabe6 in 1983, respectively, various chemists became inter-
ested in it and started investigating its utility. This led to the pub-
lication of the first review in 1988 by Drewes and Roos.7 Since
then, investigations into different aspects of the BayliseHillman
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Figure 1. General representation of the BayliseHillman reaction.
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Figure 2. Reactions embodied in patents by Morita and BayliseHillman.
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