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Preparation of Bis-[irifluoromethyl] Disunlfide

R. E. A. DEar* and E. E. GILBERT**
Allied Chemical Corporation, Morristown, N.J., U.S.A.

Bis-[trifluoromethyl] disulfide has been known for several
years. Our interest in this material was as a fumigant for
the control of pest organisms' and as a telogen for the
preparation of stable polyfluorinated fluids®. Prior methods
of preparation® have suffered from several disadvantages
in that they require either expensive starting materials or
very high reaction temperatures, necessitating special equip-
ment. Invariably, the yield of disulfide is lowered by contam-
inants such as carbon disulfide, trifluoromethanesulfenyl
chloride, and polysulfides.

We have found that bis-[trifluoromethyl] disulfide may be
made by two procedures, both originating from the in-
expensive trichloromethanesulfenyl chloride. The reactions
are:

(laj Ci3C—SCl + HBr(aq)
(1b) 2 Cl;C-SBr + B KF

-—> C|3C“SBI’
scivent

hv

(2(1) 2 C|3C_SC| + C’C5H12

(2b)  Clc-S—-S~CClz + 6KF —> F30—S—5—CF;

Reaction (a) has been described in Ref.*, but we find that
the large excess of hydrobromic acid and the washing and
drying procedures are unnecessary (see experimental part).
Reaction (1b) is new and gives a 68% yield of disulfide.
The comparable reaction with trichloromethanesulfenyl
chloride gives a mixture of bis-[trifluoromethyl] disulfide
and trifluoromethanesulfenyl chloride in which the sulfenyl
chloride predominates®. Reaction (2a) is a convenient
preparation of bis-[trichloromethyl] disulfide®. Reaction
(2b) is novel and unexpected in that Brandt, Emeleus, and
Haszeldine predicted that the instability of bis-[trichloro-
methyl] disulfide is such that a halogen exchange reaction
would have little chance of success’. Our results show this
prediction to be unfounded, since we obtained bis-[tri-
fluoromethyl] disulfide in 589 yield. G.L.C. examination
of the material produced by both reactions (/b and 2b)
showed the only impurity to be carbon disulfide {1-3%)),
which was easily removed by distillation. The reactions were
carried out in tetramethylene sulfone (Sulfolan) and best
yields were obtained at temperatures of 150--160°. Sodium
fluoride was substituted successfully for potassium fluoride
in Reaction (2b), but was not tried in Reaction (1b).

Caution! Bis-/ trifluoromethyl ] disulfide is very toxic and
must be handled with great care. Owing to the volatility of the
material, all operations involving its use should be carried
out in an efficient hood.

Trichloromethanesulfenyl Bromide:

In a 1000-ml Erlenmeyer flask, trichloromethanesulfenyl chloride
(372 g, 2.0 mol) was cooled to 5--10° and 48, hydrobromic acid
(454 g, containing 218 g of hydrogen bromide, 2.7 mol) was
added over a 15 min period. Rapid stirring was maintained
throughout the experiment by means of a large magnetic stirring
bar. The internal temperature rose to 12-15° during the addition.
The two-phase system was stirred vigorously overnight at ambient
temperatures (~ 16 hr at 23-25°). The dark red oil was separated
and distilled. A small forerun was followed by 350 g (76%) of
trichloromethanesulfenyl bromide; b.p. 35-40°/0.8-1.4 mm. A

-> FBC—S—'S—‘CF3

SYNTHESIS

small amount of bromodichloromethanesulfenyl bromide was
also collected ; b.p. 46°/1 mm.

The large excess of hydrobromic acid and the washing and drying
steps reported previously* do not appear to be necessary.

Bis-(trifluoromethyl] Disulfide:

From Trichloromethanesulfenyl Bromide: A 2-1 three-
necked Morton flask was fitted with a nitrogen gas inlet, dropping
funnel, high-speed blade stirrer, a thermometer dipping below
the liquid surface, a take-off head, condenser, and cooled (—10°)
receiver. The dry flask was charged with tetramethylene sulfone
(700 ml) and potassium fluoride (127 g, 2.19 mol). The resuliing
slurry was stirred and heated to 160° and trichloromethanesulenyl
bromide (125 g, 0.532 mol) was added. An exothermic reaction
took place and the internal temperature spontaneously rose to
175°. The rate of addition of sulfenyl bromide was controlied
so that this latter temperature was not e¢xceeded. A slow nitrogen
sweep was maintained throughout the experiment and vigorous
and rapid stirring was employed at all times. A pale yellow distil-
late began to collect, with the take-off head temperature regis-
tering 30-40°. After all the sulfenyl bromide had been added and
no more distillate was collected the temperature of the reaction flask

HCl (aq)
+ BKCl + B

> Clt-5-S—CCly + c-CgHy—Cl + HCl

+ B KCl

was raised to 200°, but no further product was formed. The crude
product was distilled; yield: 36.5 g (689;); b.p. 32--36°/atmos-
pheric pressure.

From Bis-[trichloromethyl] Disulfide: Tetramethylene
sulfone (700 ml) was charged to the 2-1 Morton flask and potas-
sium fluoride (198 g, 3.4 mol) was added. The slurry was stirred
and heated under a slow nitrogen sweep to 150-160°. Bis-{tri-
chloromethyl] disulfide® (100 g, 0.333 mol) was added over the
course of 1 hr. The internal temperature of the reaction mixture
spontaneously rose to 185° under the influence of the exothermic
reaction. A colorless distillate collected, which upon redistillation
gave pure bis-[trifluoromethyl] disulfide; yield: 39 g (58 %); b.p.
34-.35°,

In a separate experiment, sodium fluoride was found to be equally
effective as the fluorinating agent.
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