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A Useful Preparation of Hexamethyldisilthiane'

David N. Harer*, Kosta StiLiou

Department of Chemistry, McGill University, Montreal, Quebec.
Canada

In our laboratory we have prepared several sulfur transfer
reagents?® that cffectively deliver one or two atoms of sulfur
to various heteroatoms.

2 R=X=H + M~S~-M —

R'-%X=S,~X—=R' + 2 MH

X =—NR?’—, -NH—,$,0,n=12,
M = phthalimide? **, succinimide®" **, imidazole?" **4, 1 2 4-tria-
zole?’, 1,2 3-benzotrizole®. benzimidazole? moieties

However, the problem of transfering sulfur directly to carbon
requires a somewhat different approach. Hexamethyldisil-
thiane (1) has been useful in this regard and while many
methods have been employed for its preparation, almost
all of the described procedures soffer either from low yields,
difficult product isolation or require special apparatus®.

{H3C)3Si=S~Si(CH3)3
1

The most convenient preparation reported to date appears
to be the one described by Louis and Urry*. They treat
N-trimethylsilylimidazole (2) with hydrogen sulfide to effect
the isolation of 1 in 68 % yield.

Né\N/Si(CHg)3
\=/ oS —

2
A
(H3C)3Si~S=Si(CHyl3 + 2 N” NH
1

The method reported here is a modification of this technique
directly employing the less expensive and very convenient
reagent hexamethyldisilazane (3)°. The reaction is performed
in the presence of a catalytic (1%) amount of imidazole®:
the desired product is formed in nearly quantitative vield.
Furthermore, the reaction time is reduced to less than one-
third (~4h) of the time required by Louis and Urry. The
product can be used without further purification.

H;S5/ 1% imidazole

(H3C)3Si—NH~Si{CH3)4
3
{H3C)3Si—S—Si{CHs)s

1
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The reaction most probably involves the silylation of imida-
zole by hexamethyldisilazane which then reacts with hydro-
gen sulfide to regenerate imidazole and thus complete the
cycle. The process is monitored by 'H-N.M.R. spectroscopy
by observing the disappearance of the singlet due to hexa-
methyldisilazane in favor of the one due to 1, until the
reaction is complete. It is important that hydrogen sulfide
is bubbled into the system at a rate just sufficient enough
to carry out the reaction and thus avoid massive formation
of ammonium hydrogen sulfide [NH;,SH] and ammonium
sulfide [(NH4),S], which could be troublesome by clogging
the condenser. Careful execution’ of the procedure as des-
cribed readily and conveniently provides purc product in
96 % yield.

Compound 1 was characterized by boiling point and infrared

analysis in agrecement with that previously reported®. .

Further, treatment of 1 with benzyl bromide afforded diben-
zyl sulfide in a yield of 87%.

Preparation of Hexamethyldisilthiane (1):

A 250ml three-necked flask equipped with a water cooled con-
denser” was charged with hexamethyldisilazane (35 80.7 g, 0.5mol)
and imidazole (1.0 g); the mixture was stirred and heated at 90 -100°
{oil bath temperature) which caused the imidazole lo silylate.
While maintaining this bath temperature, hydrogen sulfide was
bubbled through slowly but continuously to prevent back pressure.
The reaction was followed by "H-N.M.R. spectroscopy and was
immediate. Complete reaction of hexamethyldisilazane with hy-
drogen sulfide (N.M.R.) to yield hexamethyldisilthiane (1) occurred
within 4 h. The reaction mixture was allowed to reach room
temperature while maintaining anhydrous conditions (drying tube
on the condenser). Reagent 1 is a highly hygroscopic liquid which
readily reacts with water to yield hexamethyldisiloxane and hydro-
gen sulfide, thus the reaction must be carried out in a well-venti-
lated, dry area. Precipitated imidazole as well as some ammonium
hydrogen sulfide is filtered (dry nitrogen atmosphere) to yield
a virtually pure (N.M.R.) product. Distillation or further purifica-
tion was not found to be necessary ; however, the compound distills
as a clear liguid; yield: 85¢g (967) based on 3; b.p. 160-165°
‘at 760 torr, Lit.*# b.p. 162°/760torr. The infrared spectrum of
1 compares favorably to that given in the literature®c.

M.S.: m/e calc for CeHSSi; (1) 178.0668, found 178.0659.

Reaction of Hexamethyldisilthiane (1)* with Benzyl Bromide.

Under anhydrous conditions, 1 (2.0g, 0.011 mol) was added to
benzyl bromide (3.42g, 0.02mol). The solution was heated at
160° (oil bath). A white precipitate began to form but redissolved
within a few minutes. The reaction was [ollowed by N.M.R. spec-
troscopy which indicated complete consumption of benzyl bro-
mide after 24h. After allowing the solution to reach ambient
temperature, absolute ethanol (20 ml) was added:; an odor of hydro-
gen sulfide ensued. Flash evaporation provided a yellow solid
(2.0 g) which was recrystallized in absolute ethanol to give dibenzyl
sulfide; yield: 1.85¢ (87%); mp. 48-49°, mm.p. 47-49°; the
infrared spectrum was identical with that of an authentic sample®.
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Hexamethyldisilazane did not react in the absence of imidazole.
There is a tendency for ammonium hydrogen sulfide to solidify
on the condenser. To overcome this difficulty a second condenser
may be used to replace the first when its surface area becomes
saturated with the salt. Drying tubes during the reaction tend
to slow the reaction considerably by absorbing the hydrogen
sulfide; these are not necessary since positive pressure can be
maintained by the hydrogen sulfide gas or by dry nitrogen.
Amrionium hydrogen sulfide is removed by filtration and
decomposition (ammonia +hydrogen sulfide) during distilla-
tion.
This may be used directly without further purification from
the previous preparation.
9 (. Forst, Justus Liebigs Ann. Chem. 178, 370 (1875).
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