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Continuous synthesis of chiral molecules by cooperative systems using
heterogeneous metal nanoparticles and organocatalysts
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Nitrogen-doped carbon-supported Rh nanoparticle catalysts were developed and
applied to the asymmetric insertion of carbenoids into N H bonds using chiral phosphoric acids as
co-catalysts. Various chiral a -amino acid derivatives were successfully synthesized with high
enantioselectivity and high yield. The reaction system was applicable to continuous-flow reactions,
and the desired products were efficiently obtained over 90 hours. This reaction hardly proceeded
with Rh nanoparticles immobilized on a support without nitrogen dopant. It suggests that the
nitrogen dopant functions as a support with coordinating ability to activate the metal species. The
unique properties of the nitrogen-doped carbon supports were exploited for various C C bond
formation reactions.
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