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During last two decades, a variety of chiral quaternary ammonium salts have been
developed as reliable catalysts for asymmetric phase-transfer reactions. On the other hand, only a few
examples of chiral quaternary phosphonium salts have been reported, and hence the development of new
effective chiral quaternary phosphonium salts is an important challenge in organocatalytic chemistry. Our
approach for the discovery of effective chiral guaternary phosphonium salts relies on the use of
commercially available chiral phosphine compounds as catalyst precursors. This approach allows facile
construction of a catalyst library of chiral quaternary phosphonium salts. The optimized catalyst has
successfully been applied to highly enantioselective conjugate additions under base-free neutral
phase-transfer conditions with low catalyst loading. Based on the catalyst design, we have also developed
new bifunctional phosphonium salts for highly enantioselective phase-transfer reactions.
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