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Abstract

Several phosphonium salts have been prepared using a domestic microwave oven. The microwave enhanced
reaction of triphenylphosphine and an organic halide shows a remarkable rate acceleration under microwave
irradiation and allows the general and facile synthesis of both stabilized and non-stabilized phosphonium salts.
© 2000 Elsevier Science Ltd. All rights reserved.
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Since its development the Wittig reaction has remained one of the primary routes utilized in synthetic
organic chemistry for the construction of carbon—carbon double boitie. Wittig reagent, or ylide,
necessary for the reaction is produced by deprotonation of the corresponding phosphonium salt generated
by the quaternization of a phosphine with an organic halide (Scheme 1). While deprotonation of
the phosphonium salt occurs readily, utilizing a variety of bases, its synthesis often requires forcing
conditions. Frequently, the phosphine and organic halide must be heated to reflux for several hours, and
in some cases days, to obtain the desired phosphonium salt, conditions which are not usually compatible
with sensitive organic halides.
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Scheme 1. Formation of phosphonium salts

Since the appearance of the first papeva the application of microwave irradiation in organic
synthesis, the field has seen a steady growth to the point where a variety of transformations are now
possible with microwave heatirfgCarrying out reactions using microwave heating, as opposed to
conventional heating, has the major advantage of shorter reaction times because of the rapid heating.
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Consequently, reactions exhibit cleaner products and more facile work-up procedures. Although few
papers have shown the application of microwave heating with a limited scope to the synthesis of
the carbon—carbon double bénhdsing organophosphorus reagents, none of the work has examined
the formation of phosphonium salts, the precursors to the ylides utilized in the Wittig reaction. This
communication describes a general and facile preparation of phosphonium salts using microwave heating
to accelerate the reaction.

The desired phosphonium salts were synthesized by microwave-heated quaternization of triphenyl-
phosphine with an organic halide (Table’1$everal representative organic halid2a-g) were treated
with triphenylphosphine 1), either neat or with xylene as the solvent, to afford the phosphonium
salts Ba—g) in excellent yield$ In each case, the reaction times were reduced to 4 min or less from
conventional heating times ranging from 30 min to 14 days.

In conclusion, we have demonstrated a rapid and general synthesis of phosphonium salts accomplished
using a variety of organic halides with heating in a domestic microwave oven. In addition to the
phosphonium salts being produced in excellent yields, the short reaction times should make this method
applicable to more sensitive organic halides used in the synthesis of Wittig reagents.
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