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Formation of diphosphine by C(sp?®)-P bond cleavage reaction using titanium chloride
(Nagaoka University of Technology) O Miku Nishiguchi, Tomoyuki Toda, Katsuhiko
Takenaka

Cleavage of carbon-phosphorus bonds, such a reaction observed in the Witting reaction, is an
important reaction in organic synthesis. However, most of them are C(sp?)-P bond cleavages,
and few examples of C(sp®)-P bond cleavages are reported. In this presentation, we report the
cleavage of the C(sp*)-P bond of compound 1 and formation of phosphonium salt accompanied
with diphosphine by titanium(IV) chloride.

Phosphorus compound 1 reacted with titanium(IV) chloride to produce a phosphonium salt
[27X]. The *'P NMR chemical shift (3p = 34) of the salt produced [27X"] agreed well with that
of the separately synthesized phosphonium chloride [2°C1]. The crystals deposited from the
reaction solution were analyzed by single crystal X-ray structure analysis. It was confirmed
that a titanium dinuclear complex 3 of diphosphine in which two phosphorus atoms were
coordinated to two titanium were produced. The above-mentioned results indicated that the
cleavage reaction of the C(sp*)-P bond in 1 by titanium chloride proceeded. Considering the
cleavage reaction of 1 with metal compounds other than titanium(IV) chloride, it was
concluded that this reaction was initiated by a single-electron oxidation of 1 with titanium(I'V)
chloride to generate phosphine radical cation.
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