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A novel concept in organocatalysis using wood-derived cellulose nanofiber
(CNF) and crustacean-derived chitin nanofiber (ChNF) has been investigated through focusing on their
unique nanoarchitectures. In this project, we successfully achieved the following five issues: (1)
highly-efficient acetal hydrolysis on crystalline TEMPO-oxidized CNF with carboxylic acids aligned
at the interface, (2) highly-selective Knoevenagel condensation by surface-deacetylated ChNF to
eliminate transesterification, (3) asymmetric aldol reaction in combination of prolines and
TEMPO-CNF with regulated chiral interfaces, (4) lignification-inspired surface modification of CNF
in a Pickering emulsion system, and (5) enzymatic synthesis of spherical microparticles composed of
TEMPO-CNF and artificial lignin. Advances in green catalysis and wood-mimetic nanomaterials will
open up a new phase in glyconanoarchitectonics, and are expected to unlock the key to the
Sustainable Development Goals (SDGS).
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