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SYNTHESIS OF ORGANIC PHOSPHORUS COMPOUNDS CONTAINING A LINEAR P-B BOND CHAIN
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sSummary: Organic phosphorus compounds containing a linear P-B bond chain

are synthesized via methanesulfonate derivatives of phosphine-boranes.

Phosphine-boranes, adducts of phosphines with boranes, constitute a

1,2) They exhibit character-

unique class of organic phosphorus compounds.
istic chemical properties, and hence they can potentially be used both as
reagents in organic synthesis and as precursors to useful organic phospho-
rus compounds.

We wish to report here a new kind of phosphine-borane that contains a
linear P-B bond chain.3’4) Some charge alternation (+-+-+-+-) may exist in
these molecules, since phosphorus and boron atoms possess +1 and -1 formal
charges, respectively. These charasteristic bond sequences might be re-
sponsible for peculiar properties of the compounds.

Our synthetic route is illustrated in the following scheme. It con-
sists of substitution of a hydrogen atom of the boranato group by a
methanesulfonate group and nucleophilic substitution reaction on the boron

atom with secondary phosphine-borane.
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Thus, the reaction of trimethylphosphine-borane with methanesulfonic
acid in dichloromethane provided practically pure methanesulfonate deriva-
tive ;F) in 89% yield. Subsequent reaction of 1 with diphenylphosphine-
borane proceeded smcothly in the presence of NaH at room temperature.6)
The resulting phosphine-borane 27) having a P-B-P-B linkage was again
treated with methanesulfonic acid to afford the <corresponding sulfonate
8)

in moderate yields.

derivative
510)

in 98% yield. Repetition of this procedure afforded é?) and

Many analogous compounds may be synthesized by this method, since
various secondary phosphine-boranes including unsymmetrical ones can be
readily prepared from dialkylchlorophosphines or secondary phosphine
oxides. Synthesis and reactions of related compounds are currently being

investigated in our laboratory.
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