15496

., C. Lansivng

Yol. 73

|ConTrIBUTION FROM DEFARTMENT OF CHMEMISTRY OF K ANSAS STATE COLLEGE |

Preparation and Properties of Silicon Tetrapropionate
By F. C, LanninG

Receiven Juxe 27, 1032

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

with water and alcohols; was unstable to heat.

It rescted readily

gel mtaiuil:g 605 diethyl ether was prepared. A tertiary alcohol, 3-ethylpentanol-3, and a silicone-like oil were made

by reaction

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-T4%
vields whereas the methods used by Friedel and
Ladenberg? in 1867 for the uriﬂ'na] 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 oxalie acid or for formic acid,

Silicon tetrapropionate is a colorless liguid 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 G609 diethyl ether
has been made by letting a dilute ether solution
of silicon tetrapropionate take up water from
starch containing 1097 water,

Ether solutions of silicon fetrapropionate react
with ethylmagnesium bromide to vield after
hyvdrolysis 3-ethylpentanol-3 and silicic acid.

When the reaction product of silicon tetraprop-
ionate and excess ethylmagnesium bromide is
hydrolyzed with hyvdrochloric 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 propiomate was anhydrous
C.op. reagent.  Anhydrous bemzene, petroleum ether and
dlicthwl ether were wsed as solventz.  The reaction proceeded
in all three solvents hut dicthyl ether s the anly one of Tl
theee that can be satisfictorily removed From the prodoct,

The preparation was carried out by wdding 0.25 mole of
the silicon tetrachloride dissolved in 50 ml. of ether dropwise
into a slurry of twice the caleulated amount of anhydrous
sodim propionate dispersed in 200 ml. of ether. The sili-
con tetrachloride was added at such o rate that gentle re-
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silicon tefrapropionate with ethylmagnesium bromide,

This is a new method of preparing tertiary aleohols,

fluxing was maintained. The mixture was stirred inechan-
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 chlorde and excess sodium propionate was removed
by filtration and the filtrate was concentrated under re-
duced pressure at room temperature. 4rxal.  Caled. for
CisHalS1: 81, 8.80; propionic acid, 91.26. Found: 5i,°
8.78; propionic acid,® 91.22,

Decomposition of Silicon Tetrapropionate. —5ilicon tetra-
propionate was heated at 140° for different lengths of time
and the propionic anhyvdride removed at low pressure,
Residues which were free of 5i0:, have been obtained con-
taining 8.33, .48, 9.63 and 10.92%, 5i.¢ The latter residue
analyzed B53.729% propionic acid® and this amalysis corre-
sponds to that caleulated for the dimer (CeHiCO)LSi05:-
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(OCCiH ) {IU.ENP-%&E& and 85859 propionic acid ).

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

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

HCHLONS — (CHCO)SI08K0CCH), +
éir e' {.'J [CzHALTLU

8]

The reaction apparently continues through similar
condensations forming larger molecules.

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