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Lignin, the second most abundant biomass resource after cellulose, is a promising renewable
source of aromatic compounds, offering an alternative to petroleum-derived chemicals. Since
B-O-4 aryl ether bonds constitute the majority of ether linkages in lignin," selective cleavage
of these bonds is crucial for effective lignin depolymerization. This study aimed to achieve
selective B-O-4 bond cleavage in a lignin model compound (1a) using a formal Borrowing
Hydrogen approach involving sequential electrolytic oxidation and reduction. Optimized
electrochemical oxidation of 1a in a mixed solvent of acetonitrile and water, with 4-acetamido-
TEMPO as a mediator, provided the ketone intermediate (1b) in high yield. Subsequent direct
electrolysis of 1b under nitrogen produced the desired cleavage products 1c and 1d. In a
continuous two-step process, oxidation followed by reduction without post-treatment also
resulted in efficient -O-4 cleavage, enabling borrowing hydrogen-type reactivity.
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