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Enzymatic Radical Ring-opening Reaction of Cyclic Ketoxime via Iminyl Radical Generation
Catalyzed by Aldoxime Dehydratase (Graduate School of Engineering, Osaka University)
(OHaruka Nishiwaki, Keiji Endo, Shunsuke Kato, Takashi Hayashi

Direct generation of iminyl radicals from non-activated oximes via N-OH bond cleavage
remains challenging due to competitive O—H bond cleavage and low leaving ability of the OH
group. In contrast, in nature, aldoxime dehydratases are known to catalyze the N-OH bond
cleavage of aldoximes to form nitriles, which is promoted by the coordination of heme and the
interaction with surrounding amino acid residues. Taking advantage of this unique catalytic
mechanism of natural enzymes, we here developed a biocatalytic radical ring-opening reaction
of cyclobutanone oximes using aldoxime dehydratase. Consequently, aldoxime dehydratase
from N. simplex was found to catalyze the ring-opening reaction to afford y-cyanosulfinic acid
derivatives as a main product in the presence of dithionite.
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Figure 1. Radical ring-opening reaction of cyclic ketoxime catalyzed by aldoxime dehydratase.
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