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SILYL PHOSPHITES. 1II.

REACTIONS OF TRIS (TRIMETHYLSILYL) PHOSPHITE WITH ALKYL HALIDES
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Alkylphosphonic acids and phenacyl enol-phosphate were obtained
in high yields by the reactions of alkyl bromides or phenacyl bromide
with tris(trimethylsilyl) phosphite followed by hydrolysis under very

mild conditions.

One of the most useful reactions in organo-phosphorus chemistry is the reaction
of trialkyl phosphites with alkyl halides. This is known as the Arbusov reaction,
and the reactivity of various phosphites has been investigated in detail.1) It has
2) that silyl phosphites reacted smoothly with
diphenyl disulfide to give the corresponding S-phenyl phosphorothioates in almost

been demonstrated in a previous paper

quantitative yields. In view of the high reactivity of the silyl phosphites toward
electrophiles, the reactions of tris(trimethylsilyl) phosphite (1) with alkyl halides
3)

were tried,.
When a mixture of tris(trimethylsilyl) phosphite (1) (17 mmol) and n-butyl
bromide (34.8 mmol) was heated at 110°Cc for 7 hr without using solvent, bis(trimethyl-
silyl) butylphosphonate (2a) (bp 122—123OC/19 mmHg) was obtained in 89% yield. When
n-butyl iodide was used in place of n-butyl bromide, several by-products were formed
together with 2a. On the other hand, when n-butyl chloride was employed, no reaction
was observed under the same condition.
Similarly, bis(trimethylsilyl) benzylphosphonate (2b) was obtained in 91%
yield when the reaction of benzyl bromide (16.8 mmol) with 1 (6.04 mmol) was carried
out at 160°C for 6 hr. When benzyl chloride was used in place of benzyl bromide,
2b (bp 1180C/1.3 mmHg) was obtained in 80% yield. Benzyl iodide, however, could be

used in this reaction, but side reactions were also observed.
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Bis (trimethylsilyl) phosphonates (2) prepared in the present experiments could
be éasily hydrolyzed by simple treatment with water at room temperature to the
corresponding phosphonic acids (3), whereas dialkyl phosphonates, in general,
hydrolyzed by treating with hydrochloric acid under reflux. Butylphosphonic acid
gig)(mp 101—1020C) and benzylphosphonic acid (3b) (mp 172—173°C) were obtained in
almost quantitative yields from 2a and 2b, respectively.

It is known that trialkyl phosphites react with «-halogenated carbonyl compounds
to give enol-phosphates with elimination of a molecule of alkyl halide (the Perkow
reaction) . The direct displacement of halide ion to give the isomeric 2-oxoalkyl-
phosphonates (the Arbusov reaction) can also occur, and the properties of the carbonyl
compounds and the phosphites may result in the formation of either one of the isomers
or a mixture of the two. In consideration of the above facts, the reaction of J],
with phenacyl bromide was examined.

When phenacyl bromide (36.2 mmol) was treated with 1 (90.6 mmol) in dry benzene
at room temperature for 3 hr, only phenacyl bis(trimethylsilyl) enol-phosphate (4)

(bp 131—132OC/O.25 mmHg) was obtained in 66% yield.4)
smoothly by a simple addition of water at room temperature to afford phenacyl

Compound 4 was hydrolyzed

enol-phosphate (5) (mp 166-168°C) .°)
Ph-C-CH,Br - Me SiBr Ph-C=CH, H,0 Ph-C=CH,
I 2 + P(OSiMe3)3 S N ? 9
(1) 0=P(0SiMe,), 0=P-0H
(4) oM (5

In a similar manner, isopropenyl bis (trimethylsilyl) phosphate (bp 127-130%c/
0.55 mmHg) was obtained in 47% yield by the reaction of bromoacetone with ] under
the same condition.4)
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