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INTRODUCTION

Chalcones are privileged structures that exhibit a broad array of biological activities. Chalcones
consist of two aromatic rings linked by an a,-unsaturated ketone to form its common 1,3-diaryl-2-propen-
1-one scaffold. This structurally simple yet reactive core allows transformations and derivatization that
are often the key to therapeutic activity. However, although chalcones have been applied therapeutically
through use of plants and herbs for thousands of years, many of the mechanisms of action are still not
fully understood. As a result, chalcones and their derivatives have attracted great interest in recent years
as a potential scaffold in drug discovery.!

RECENT ADVANCES IN SYNTHESIS

Owing to their simple structure, chalcones are easily prepared by numerous well-studied reactions
(Figure 1). The most commonly employed method is the condensation of substituted benzaldehydes and
aryl methyl ketones, also known as the Claisen-Schmidt reaction.! However, because of the varying yields
and occasional difficulty in purification, other well-known methods have been explored and applied to
synthesizing chalcones. For example, the ketone and olefin moieties allow for cross-coupling and olefin
metathesis reactions such as the Suzuki reaction?, Heck reaction®, Wittig reaction®, and Julia-Kocienski
reactions’ to be applied to chalcone synthesis with moderate to excellent yields. These alternatives boast

shorter reaction times and ease of purification.? Despite this, the base-catalyzed Claisen-Schmidt reaction
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Figure 1. Methods in the Synthesis of Chalcones
THERAPEUTICALLY SIGNIFICANT APPLICATIONS
Because chalcones contain the enone moiety, there is a variety of transformations that are of
interest in medicinal chemistry. Enantioselective conjugate addition is one such transformation that creates
adducts for further functionalization. Michael additions®, thiol additions’, and cyclizations®® are of great
interest to medicinal chemists as efficient methods to creating interesting adducts as intermediates for

therapeutically relevant molecules (Scheme 1).
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Scheme 1. Synthetic Applications of Chalcones
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CHALCONES AS THERAPEUTICS

Because chalcones can bind to a variety of proteins, it is often difficult to pinpoint where and by
what mechanism chalcones exhibit therapeutic activity, but scientists continue to explore strategies of
approaching target identification. For example, Ducki and coworkers have employed in silico methods to
predict structural features to increase the potency of chalcones with anticancer activity.!® Furthermore, the
emerging use of activity-based protein profiling on chalcones has shown promise. Seiber and coworkers
developed an alkyne-including analogue of antibiotic 4-hydroxyderricin to be used as a probe and bind to
the active site of a pathogen (Scheme 2). The alkyne moiety reacts with a molecular tag through click
chemistry and the bound proteins are enriched and isolated. By this method, it was found that 4-
hydroxyderricin inhibits the catalytic activity of seryl-tRNA synthetase, although further binding details
are unclear.!! Similar methods have also been used to identify structure-activity relationships using a
survey of chalcones with photoactivatable functional groups and an alkyne for click chemistry.'?

Scheme 2. 4-Hydroxyderricin Used in Activity-Based Protein Profiling
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