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Innovative Organocatalysis in Cooperation with Wood Nanocellulose and Amino Acids
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Catalysts accelerate various chemical reactions with high selectivity. In recent,
organocatalysts” have attracted much attention in chemistry, instead of rare metals and enzymes.
Proline is well known as a first organocatalyst to catalyze an asymmetric aldol reaction; however it
involves many difficulties in practical applications. Herein, we propose the interfacial aldol synthesis
by the combination of proline and TEMPO-oxidized cellulose nanofibers. The aldol reaction of
4-nitrobenzaldehyde and acetone proceeded stoichiometrically and enantioselectively to synthesize
(4R)-4-hydroxy-4-(4-nitrophenyl)-2-butanone. Proline alone showed very low catalytic efficiency and
provided only racemic products. Thus, the cooperative interactions of catalysts and substrates on the
crystalline nanocellulose must be a critical factor to enhance such asymmetric aldol reaction. Our
challenge in pairing nanocellulose with organocatalysts will provide a new insight to interfacial
asymmetric synthesis.
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