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Construction of P-Stereogenic Centers
via Asymmetric Oxidation and Dynamic Kinetic Resolution
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REFIEH BREEAE AR R Waseda University Kana YAMAMOTO

P-Chiral phosphorus compounds are widely utilized as ligands for transition-metal catalysts, organocatalysts, and
pharmaceutical agents. In this study, asymmetric oxidation of phosphines catalyzed by coenzyme flavin derivatives was
investigated toward the development of a catalytic method for constructing P-stereogenic centers. Mechanistic studies

suggested that the stereochemical outcome cannot be explained by a single reaction pathway. Instead, two competing

pathways involving stereo-inversion and stereo-retention appear to proceed simultaneously. The retention of

enantiomeric excess at full conversion and the distinct behaviors of individual substrate enantiomers support this

hypothesis.

To investigate the origin of enantioselectivity, a series of flavin catalysts and phosphorus substrates were

prepared and examined. Catalyst structure strongly influenced the ratio between the two pathways, although no simple

correlation with enantioselectivity was identified. Substrate effects were also found to depend on multiple factors,

including steric, electronic, and hydrogen-bonding properties. Preliminary substrate optimization resulted in moderate

improvements in enantioselectivity, although systematic structure—selectivity relationships could not be established.

These results suggest that the stereochemical outcome is governed by a complex interplay of several factors. Current

studies focus on computational analyses to provide mechanistic insight and guide future catalyst design.
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