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Photocatalytic Cycloaddition of Bis(diphenylphosphino)methane to Alkynes for Synthesis of
Cyclic Diphosphonium Monoylides ('Hokkaido University, *WPI-ICReDD) O Yusuke
Masuda,' Xiaowu Liu,' Masaya Sawamura'?

Diphosphonium monoylides, compounds having two phosphonio groups attached to a
negatively charged carbon center, serve as synthetic precursors to diphosphonium diylides
(carbodiphosphoranes), which are regarded as P, P-coordinated atomic carbon species.!! Cyclic
diphosphonium monoylides are also of interest due to their unique chemical properties,
however, synthetic methods are currently limited to the reaction of bisphosphine compounds
with dihaloalkanes, resulting in a lack of structural diversity.™”

We report that bis(diphenylphosphino)methane (DPPM) and alkynes undergo formal [3+2]
cycloaddition to produce cyclic diphosphonium monoylides under photocatalytic reaction
conditions in the presence of a proton source. The chemical structure of the product was
confirmed by X-ray diffraction analysis. The cyclic phosphonium ylides can be converted into
the corresponding bis(diphenylphosphino)ethanes by treatment with water.
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