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Mechanochemistry-Enabled Highly Efficient Deoxygenation of Phosphine Oxides In Air
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Phosphine oxides have been widely used as synthetic intermediates for organic tertiary
phosphines. In addition, phosphine oxides are generated as stoichiometric byproducts in
various classic organic transformations including the Wittig reaction. Reduction of phosphine
oxides has therefore attracted attention for the efficient synthesis of tertiary phosphines and the
recycling of phosphorus resources.! However, existing protocols usually require long reaction
times, harmful solvents, and complicated operating conditions under an inert gas atmosphere.?

In this study, we demonstrated that a mechanochemical protocol enabled highly efficient
solvent-free reduction of phosphine oxides with hydrosilanes. This reaction does not require
potentially harmful reaction solvent and all synthetic operations can be carried out in air. In
particular, mechanochemical reduction of poorly soluble phosphine oxides showed much faster
reaction kinetics than that of solution-based reactions.
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in air, 30 min

no solvent up to 99% yield phosphoric acid
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