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Development of an amine-Lewis acid co-catalytic system as multifunctional
catalysts
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Enolizable aldehydes can be utilized as nucleophiles bK converting to
enamines, and various amine-catalyzed reactions including Mannich reaction with imines have been
developed to date. In the present study, carbamates such as BocNH2 was found to be applicable as a
novel organocatalyst to activate aldehydes. It was found that the Mannich-type reaction between
Boc-protected aminals and aldehydes proceeds in the presence of a phosphoric acid catalyst. Since
less basic carbamates do not deactivate the strong Bronsted acid catalyst, carbamate-Bronsted acid
cocatalyst system would be applicable to the reactions using less reactive electrophiles. The
asymmetric variant of the present Mannich-type reaction through dual activation of aldehydes and
aminals has also been demonstrated with a chiral phosphoric acid catalyst.
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