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Stereoselective oxidation of P-chirogenic phosphorous compounds promoted by cofactor
Flavin derivatives (Sch. Adv. Sci. Eng., Waseda University) OZiying Jin, Kana Yamamoto

P-chirogenic phosphorous compounds has long been used as ligands for metal-catalyzed
reactions or organocatalysts in stereoselective processes. In particular, its use as nucleic acid
pharmaceuticals have been attracting attention due to emergence in nucleotide or nucleoside
therapeutics. Despite their wide utility, generally applicable catalytic stereoselective methods
for their preparation have not been realized.

We have been interested in oxidation reactions promoted by cofactor flavin derivatives and
have recently found conditions that chemoselectively and quantitatively oxygenate phosphines
and phosphites to their oxides. Our study aims to extend the reaction to its symmetric variant.

We chose compound 1 as a bench-mark substrate, for its wide use in this type of studies.
Starting with the optimized conditions for P-oxygenation, various chiral flavin derivatives as
well as amine additives were screened under different temperatures and solvents. We found
under the optimized conditions (20 mol% Flavin 1, 100 mol% (R)-(+)-BINAM, DMF, r.t.),
compound 1 was quantitatively converted to its oxide in 21%ee. Further mechanistic analyses
suggest a radical involvement, with a possibility of extending into dynamic kinetic processes.
Our most recent results as well as future prospects will be presented.

Keywords : Biomimetic catalyst; Flavin coenzyme; Environmentally benign catalyst,
Asymmetric oxidation; Aerobic oxidation
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