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Dearomatizing Three-Component Coupling of Arylphosphines, Alkenes, and Water
(Graduate School of Engineering, Kyoto University) O Yusuke Masuda, Hiromu Tsuda,
Masahiro Murakami

Herein reported is a dearomatizing three-component coupling reaction of arylphosphines,
alkenes, and water to form phosphine oxides possessing a cyclohexadiene moiety. A solution
of triphenylphosphine (1) and 2-ethyl-1-butene (2) in water/acetonitrile was irradiated with
visible light in the presence of iridium photoredox catalyst for 20 h. 1,4-Cyclohexadiene-
phosphine oxide 3 was produced in 70% yield based on 1. In this transformation, the alkene 2
was inserted into a C(phenyl)-P bond of triphenylphosphine (1), the phenyl ring was
dearomatized into the cyclohexadiene ring, and the phosphorus atom was oxidized.
Mechanistic experiments confirmed that water split into an oxygen atom and two hydrogen
atoms, being separately incorporated in the produced molecule. Various functional groups were
tolerated under the reaction conditions. Furthermore, the phosphine oxide moiety of the product
was successfully converted to an alkenyl group by a Wittig-type olefination reaction.
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