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Chiral compounds contain an asymmetric center, leading to the existence of mirror-image isomers. When
phosphorus acts as the asymmetric center, the compound is called a P-chiral compound, widely used in
pharmaceuticals and catalysts. However, synthetic methods for these compounds, especially in the context of
nucleotide therapeutics, remain underdeveloped. This study aims to develop a new synthesis method for
P-chiral compounds, building on an asymmetric oxidation reaction using co-factor flavin catalyst, which is
developed in our laboratory.

Initial conditions for the reaction, optimized using chloroform, triethylamine, and flavin catalyst with 27%
selectivity, were further refined. The use of chiral amines and acetonitrile solvent improved selectivity to 30%
and 42%, respectively. Additionally, 15 flavin derivatives were prepared and tested to establish
structure-selectivity correlations. Although no significant improvement in selectivity was observed, key
findings included that only one asymmetric center in the catalyst participates in inducing chirality, significantly
simplifying its structure.

Furthermore, unlike typical asymmetric reactions, where selectivity decreases after reaching a peak, this
reaction showed steadily increasing selectivity. This behavior was explained by the presence of two reaction
pathways with opposite stereoselectivity, indicating a unique parallel-type optical resolution mechanism. In
summary, our work improved selectivity to 42% and uncovered a new mechanism for phosphorus oxidation.




