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Abstract:

Anions and cations are among the most fundamental reactive species and are widely used to
form new bonds for synthesizing desired organic molecules. Therefore, “organic ion-pair
catalysis” that allows the direct control of a reactive ionic intermediate by the pairing organic
ion through electrostatic interaction becomes important. However, the chemistry of exploiting
organic ion pairs as molecular catalysts has been very limited. To address this intrinsic
problem, we have designed and synthesized structurally well-defined and readily modifiable
organic cations and anions for use as molecular catalysts capable of directly and precisely
controlling counterions and ion radicals, leading to the development of synthetically relevant
stereoselective carbon-carbon and carbon-heteroatom bond-forming reactions. In this lecture,
I would like to present the details of this research stream with particular focus on the molecular
design of non-nucleophilic chiral anions and their applications to asymmetric catalysis.
Specifically, the development of a structurally robust chiral borate with tetradentate backbone,
which exhibits a distinct ability to control prochiral cations and distonic radical cations in
achieving otherwise difficult asymmetric carbon-carbon bond formations, will be discussed.
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