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Silicon tetrapropionate was prepared froin silicon tetrachloride and anhydrous sodium propionate.
The thermal decomposition products were characterized. A stiff silica

with water and alcohols; was unstable to heat.

It reacted readily

gel containing 699, diethyl ether was prepared. A tertiary alcohol, 3-ethylpentanol-3, and a silicone-like oil were made

by reaction of silicon tetrapropionate with ethylmagnesium bromide.

Silicon tetraacetate was prepared in 1947 by
Schuyten, Weaver and Reid! from sodium acetate
and silicon tetrachloride using anhydrous benzene
as a diluent. This method has been applied to the
preparation of silicon tetrapropionate in 71-74%,
yields whereas the methods used by Friedel and
Ladenberg? in 1867 for the original preparation of
silicon tetraacetate and of Volnov? are not satis-
factory. The method of Schuyten, Weaver and
Reid! does not work in any solvent tried for the
preparation of silicon esters of dicarboxylic acids
such as oxalic acid or for formic acid.

Silicon tetrapropionate is a colorless liquid of
very low freezing point. Like silicon tetraacetate®
it reacts readily with water and alcohols and is
unstable to heat.

A stiff silica gel containing 699, diethyl ether
has been made by letting a dilute ether solution
of silicon tetrapropionate take up water from
starch containing 109, water.

Ether solutions of silicon tetrapropionate react
with ethylmagnesium bromide to yield after
hydrolysis 3-ethylpentanol-3 and silicic acid.

When the reaction product of silicon tetraprop-
ionate and excess ethylmagnesium bromide is
hydrolyzed with hydrochloric acid not only is 3-
ethylpentanol-3 formed, but most of the silicon is
converted into a silicone-like oil. Further studies
are being made to characterize this oil and explain
its formation.

Experimental

The apparatus for preparing silicon tetrapropionate
was very similar to that used by Schuyten, Weaver and
Reid.! The silicon tetrachloride was purified by re-
distillation and the sodium propionate was anhydrous
C.p. reagent. Anhydrous benzene, petroleum ether and
diethyl ether were used as solvents. The reaction proceeded
inr all three solvents but diethyl ether is the only one of the
three that can be sutisfactorily removed from the product.

The preparation was carriedd out by adding 0.25 mole of
the silicon tetrachloride dissolved in 50 mi. of ether dropwise
into a slurry of twice the calculated amount of anhydrous
sodium propionate dispersed in 200 ml. of ether. The sili-
con tetrachloride was added at such a rate that gentle re-
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This is a new method of preparing tertiary alcohols.

fluxing was maintained. The mixture was stirred mechan-
ically during the addition of silicon tetrachloride and for one
hour afterwards while the mixture was kept at the boiling
point. When the ether solution gave no chlorine test the
sodium chloride and excess sodium propionate was removed
by filtration and the filtrate was concentrated under re-
duced pressure at room temperature. Anal. Caled. for
C1aH900sSi: Si, 8.80; propionic acid, 91.26. Found: Si,*
8.78; propionic acid,® 91.22.

Decomposition of Silicon Tetrapropionate.—Silicon tetra-
propionate was heated at 140° for different lengths of time
and the propionic anhydride removed at low pressure.
Residues which were free of SiO;, have been obtained con-
taining 9.33, 9.48, 9.63 and 10.929, Si.* The latter residue
analyzed 85.729, propionic acid® and this analysis corre-
sponds to that calculated for the dimer (C2H590)3SiOSi-

i o
(OCC,H;); (10.98%, Si and 85.889%, propionic acid).

Reaction with Ethylmagnesium Bromide.—A dilute di-
ethyl ether solution of silicon tetrapropionate was added
through a dropping fuunnel drop by drop into a Grignard
reagent prepared from ethyl bromide in the usual manner.
The mixture was stirred mechanically and maintained at the
boiling point for one-half hour after the addition was com-
plete. The Grignard complex was hydrolyzed by a solu-
tion of ammonium chloride.

Discussion

The analysis of decomposition products indi-
cates that the first step in the decomposition of sili-
con tetrapropionate by heat may be the one shown
in the equation
2(C.H;C0)8i —> (C.H;CO),Si0Si( OCC,Hs); +

) | | (C:HiC).0
0 0 0 |
O

The reaction apparently continues through similar
condensations forming larger molecules.

The 3-ethylpentanol-3 probably was formed by
the Grignard reagent reacting with the silicon tetra-
propionate in the way it usually reacts with esters.
[t seems likely that other tertiary alcohols, in-
cluding ones having different radicals, might be
made by this new method and active investigation
is being continued.
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