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Chalcones are well known molecules, having several applications as intermediates and drugs.’
They are often easily obtained by performing aldol reaction in solvents, with good yields. They are
essential intermediates for the Kréhnke reaction, which give access to pyridines, bipyridines and
terpyridines.? The bipyridine structural motif is often exploited as a ligand to form metal complexes
which showed electrochemical CO; reduction activity.> In order to produce chalcones for the
preparation of bipyridine ligands, we tried a green chemistry approach. While the solvents used for
this reaction are in general mild (often alcohols are used), the use of water by surfactant assistance
is an attractive alternative, which is not new but in the last few years it reached important results
from the preparative point of view.* The aldol reaction was studied and applied to the synthesis of a
few chalcones, useful for the preparation of bipyridine ligands. Several surfactants were used and
among them, PTS, Nok and TPGS-750-M are truly green surfactants.* The use of surfactants
shortened the reaction time and increased the yield. Whether the chalcone is sufficiently soluble in
the micellar medium, the reaction can proceed with a Michael addition on the chalcone. The chalcone
was easily isolated by filtration when it was slightly soluble in the micellar solution. Reactions
performed in presence of a cosolvent (10% ethanol), showed an increased yield and gave pure
solids by simple filtration (yields: 76-91%). The scope of the reaction was studied, and also the less
deactivated substrates reacted easily. The chalcones were used to prepare some bipyridine
derivatives, with Kréhnke reaction, under both standard conditions (acetic acid and ammonium
acetate at 80°C) and an original and green way, performed in water.
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Figure 1: Synthetic Pathway to chalcones in surfactant medium and to bipyridines by Krohnke reaction.
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