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[Abstract] Aerobic oxidative kinetic resolution (OKR) of racemic secondary alcohols using
nitroxyl radical/copper catalysis has been developed. The key catalyst is a chiral
ligand-hybridized 2-azaadamantane N-oxyl (AZADO). This OKR has resolved various
aliphatic alcohols with high enantioselectivity (e.g. 52.5% conversion, 93.0% ee, s value 39.2).
This OKR tolerates various oxidation-labile functional groups, such as tertiary amines and
sulfides. Encouraged by the high performance of this catalysis, we have performed DFT
calculations to consider its asymmetric reaction field. As a result, it is suggested that the
structure of the transition state is a square pyramidal complex, the apical position of which is
occupied by the chiral ligand moiety. The DFT-predicted enantioselectivity agree with the
experiments.
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Fig. 1. Experiment of OKR using tridentate chiral AZADO/Cu
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Fig. 2. Reported reaction mechanism using TEMPO
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Fig. 3. Repulsion between both hydrogens of AZADO and analog. (left: major, right: minor)
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