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It has been reported that triphenylsilylpotassium!?
and triphenylsilyllithium? add to the carbonyl group
of benzophenone. Upon hydrolysis, however, the
“abnormal” addition product benzohydryloxy-
triphenylsilane (II) was obtained, in which the
silicon atom is bonded to the oxygen. It has been
shown recently,® that the ‘“normal” addition
product (I) might have been formed as an inter-
mediate, since I rearranges in the presence of a
catalytic amount of base to form II.

(C:sH3)sSili + (CeH;).CO ——- [(CeHs):sSi(lj(CsHa)ﬂ _—>

OH
I

(CsH5)58i0CH (CoHs)z
II

We wish to report some results on the addition of
triphenylsilane, diphenylsilane and phenylsilane to
benzophenone at high temperatures, in the absence
of any added catalyst or an activating agent, as a
new approach to similar compounds containing an
Si—O0—C group. Among the analogous carbon
compounds triphenylmethane, diphenylmethane,
and toluene, the two latter were reported¢ to add to
benzophenone after prolonged radiation in sun-
light to form the ‘‘normal” addition products
1,1,2,2-tetraphenylethanol and 1,1,2-triphenyleth-
anol. In the reaction of silicon hydrides with ben-
zophenone, however, only ‘“abnormal” addition
products were obtained, and there is no evidence
for the formation of any Si—C—OH type by-
products. However, a rearrangement of the car-
binol by catalytic influences is not excluded.

When zn equimolecular mixture of triphenyl-
silane and benzophenone was heated for 3 hr. at
250-270°, II was obtained in a 629, yield. Di-
phenylsilane on heating for 2 hr. at 220-230° with
benzophenone gave benzohydryloxydiphenylsilane
(IT1) in a 68.59, yield.

(CoH;).SiHOCH (CHs)s
I11

On heating phenylsilane with benzophenone
(1:1 ratio) in a sealed tube for 5 hr. at 200°, start-
ing material was recovered. However, when the
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same reaction was carried out at 250°, distillation
of the reaction mixture gave benzohydryloxy-
phenylsilane (IV) in a 209, yield and bis(benzo-
hydryloxy)phenylsilane (V) in a 64.59, yield.

CHSiH; 4 (CsH).CO ——> CHSIH,0CH (CeHs), +
v

CeHSiH [OCH (CeHs), |
V‘

In other reactions, attempts to isolate the addi-
tion products of two molecules of benzophenone
to one of diphenylsilane or three molecules of
benzophenone to one of phenylsilane have not yet
been successful. Using higher reaction temperatures
or longer reaction periods gave mixtures from which
only decomposition products such as benzohydrol,
benzohydryl ether, and 1,1,2,2-tetraphenylethane
were isolated. Benzalacetophenone did not react
with triphenylsilane at 150°. At higher tempera-
tures only decomposition products (stilbene,’
benzylacetophenone, triphenylsilanol, and hexa-
phenyldisiloxane) were obtained.

In a publication,® which just appeared, the re-
action of trichlorosilane and triphenylsilane with
aliphatic ketones in the presence of ultraviolet ra-
diation was investigated and similar compounds
containing an 8i—0—C group were obtained.
Under their conditions, however, acetophenone
and benzophenone failed to react.

EXPERIMENTAL’

Materials. Triphenylsilane was prepared as reported
previously.8 Diphenylsilane and phenylsilane were prepared
by reduction of the corresponding chlorosilanes with lithium
aluminum hydride by a variation of the method of R. A.
Benkeser,® using tetrahydrofuran as a sclvent instead of
ether. Eastman White Label benzophenone was used in
all reactions.

Triphenylsilone and benzophenone. Thirteen grams (0.05
mole) of triphenylsilane and 9.1 g. (0.05 mole) of benzo-
phenone were heated in a distillation flask for 3 hr. at 250~
270°. After removal of 4.7 g. (219,) of starting material by
distillation, boiling over the range 135-175°/3 mm., the
residue was dissolved in petroleum ether (b.p. 60-70°) and
allowed to stand overnight in the refrigerator. There was
obtained 13.7 g. (62%) of benzohydryloxytriphenylsilane
(IT), m.p. 82.5-84°. Recrystallization of a sample from
petroleum ether (b.p. 60-70°) raised the melting point to
83-84°. A mixed melting point with an authentic sample
obtained from the reaction of triphenylsilyllithium and
benzophenone? was not depressed. Also the infrared spectra
were identical.
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Diphenylsilane and benzophenone. Nine and two-tenths
grams (0.05 mole) of diphenylsilane and 9.1 g. (0.05 mole)
of benzophenone were heated in a distillation flask for 2
hr. at 220-230°. Distillation gave 0.3 g. (3%) of crude
diphenylsilane, b.p. 113-125°/3 mm., and 1.05 g. (11%)
of crude benzophenone, b.p. 130-135°/3 mm. The colorless,
solid distillation residue was recrystallized from petroleum
ether (b.p. 60-70°) to give 12.5 g. (68.5%,) of benzohydryl-
oxydiphenylsilane (IIT), m.p. 79-81°, Recrystallization of a
sample from ethanol raised the melting point to 81.5-
82.5°.

Anal. Caled. for CopHaOSi: 8i, 7.65. Found: Si, 7.59,
7.59.

Supporting evidence for the structure was obtained by
the infrared spectrum, which was almost identical with the
spectrum of compound II except for a band at 4.7 p attrib-
utable to the Si—H group.

Additional evidence conforming the structure of this com-
pound was obtained by acid hydrolysis, which yielded an
oil, from which some benzohydryl ether, m.p. 108-109°
was isolated. This benzohydryl ether was shown to be iden-
tical with an authentic sample by mixed melting point and
infrared spectra.

Phenylsilane and benzophenone. Five and four-tenths
grams (0.05 mole) of phenylsilane and 9.1 g. (0.05 mole)
of benzophenone were placed under nitrogen in a Schlenk
tube. The sealed tube was immersed in an oil bath, which
was heated slowly up to 250° and maintained at this tem-
perature for 4 hr.2 The run was worked up by distillation.
There were recovered 0.35 g. (6.5%) of phenylsilane, b.p.
115-120°/750 mm., and 0.55 g. (6%) of crude benzo-
phenone, boiling over the range 130-145°/3 mm. In
addition, 2.9 g. (209%) of benzohydryloxyphenylsilane (IV),
b.p. 145-148°/0.07 mm., n%}y 1.5863, di 1.076, and 7.6 g.
(64.69,) of bis(benzohydryloxy)phenylsilane (V), b.p. 238-
243°/0.07 mm., n% 1.6032, were obtained. After standing for
5 days in the refrigerator, V crystallized, melting over the
range 53-60°. Recrystallization from methanol raised the
melting point to 63-63.5°.

Anal. Caled. for CisH;s08i IV): 8i, 9.66; MR, 90.44.
Found: Si, 9.49, 9.56; MR, 90.62. Caled. for CsHg0.8i (V):
8i, 5.94. Found: 8i, 5.98, 6.07.

Supporting evidence for the structure of both compounds
IV and V was obtained by the infrared spectra, which were
almost identical with that of compound IIT except some
difference in the absorption intensity at 4.6-4.7 u where
the Si—H band is located.

Triphenylsilane and benzalaceiophenone. Thirteen grams
(0.05 mole) of triphenylsilane and 10.4 g. (0.05 mole) of
benzalacetophenone were heated in a distillation flask for
16 hr. at 150°. Distillation under reduced pressure thereafter
gave back 859 of the starting materials. No ecrystalline
material was isolated from the dark brown distillation
residue.

In a second run 13 g. (0.05 mole) of triphenylsilane and
10.4 g. (0.05 mole) of benzalacetophenone were heated for
2 hr. at 250°. The dark brown reaction mixture was worked
up by distillation. Fraction 1, 1.7 g., boiling at 145-160°/3
mm., gave after erystallization from petroleum ether (b.p.
60-70°) 0.70 g. (15.5%) of stilbene, m.p. 120-122°. Frac-
tion 2, 3.1 g., boiling at 175-200°/3 mm., gave after crystal-
lization from petroleum ether (b.p. 60-70°) 0.80 g. (5.8%)
of triphenylsilanol. The dark brown distillation residue was
dissolved in petroleum ether and chromatographed on
alumina. Besides yellow oils, which could not be crystallized
or further purified, there were obtained 0.60 g. (5.5%) of
benzylacetophenone, m.p. 71-72°, and 1.25 g. (9.4%) of
hexaphenyldisiloxane, m.p. 223-226°.
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Preparation of 3,4-Dichlorotetrahydrothio-
phene-1,1-dioxide-CI?*
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After the discovery of the nematocidal activity
of 3,4-dichlorotetrahydrothiophene-1,1-dioxide,! it
became necessary to prepare this compound in a
radioactive form for tracer studies. The incorpora-
tion of carbon-14, sulfur-35, and chlorine-36 in the
compound was considered. Chlorine-36 was selected
because it involved the minimum handling of
radioactive material and would provide desired in-
formation on the fate of the chlorine in the mole-
cule.

Although the steps in the synthesis are not new,
modification was necessary for the use of radioactive
chlorine. The need for preparing the compound with
an adequate specific activity made it necessary to
avoid an excessive dilution of the chlorine-36 with
stable chlorine, and to perform the reaction at
elevated temperatures to ensure the maximum yield
of produet. (The reaction of chlorine with 2,5-di-
hydrothiophene-1,1-dioxide does not proceed read-
ily at room temperatures.) The availability of
chlorine-36 labeled hydrochloric acid? fixed the
starting point, and the known chloride-chlorine
exchange reaction® was selected to provide the
labeled chlorine gas. The reaction between equiva-
lent quantities of the labeled chlorine and 2,5-
dihydrothiophene-1,1-dioxide at 60-70°C for four
hours gave an 809, yield (crude) of the 3,4-di-
chlorotetrahydrothiophene-1,1-dioxide -C1%, con-
sisting predominantly of the trans isomer.

EXPERIMENTAL

The radiochlorination method of Craig, Tryon, and Brown*
was used with some modifications. A gas train was arranged
in the following sequence: a cylinder of chlorine gas, a con-
centrated sulfuric acid bubbler, a bleed-off valve, a fritted
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