
The reaction of 1,4-dilithiotetraphenylbutadiene with
excess vinyltrichlorosilane produces both the 1,2,3,4-
tetraphenyl-6-dichlorovinylsilyl-5-dichlorosilacyclohepta-1,3-
diene (1) and its oligomer (2).  The precipitation of 2 in
methanol yields its dimethoxy derivative (3).  The dimethyl (4)
and diphenyl (5) derivatives of 2 are obtained in good yields by
reacting 1,4-dilithiotetraphenylbutadiene with excess chlorodi-
methylvinylsilane and chlorodiphenylvinylsilane, respectively,
without forming their respective monomer.  In contrast, the
reaction of l,4-dilithio-tetraphenylbutadiene with excess allyl-
trichlorosilane grves 1-allyl-l-chloro-2,3,4,5-tetraphenylsilole
only. 

Inorganic polymers such as polysilanes2,3 and polysiloles4-9

are of great interest because of their extraordinary physico-
chemical properties.1 Polymerization of vinyl monomers with
useful substituents may produce interesting functional poly-
mers.10,11 In order to develop a new type of optoelectronic
vinyl polymers containing siloles as pendant groups, we decid-
ed to prepare 1-vinylsiloles.  The radical polymerization of
vinylsilanes is known to be difficult.12 Since silicon stabilizes
adjacent α-carbanions by σ*-π hyperconjugation,13 l-vinyl-
siloles are possible candidates for living anionic polymeriza-
tion.  In general, siloles can be prepared by the reaction of 1,4-
dilithiobutadiene derivatives with suitable dihalosilanes.14 15

George et al. reported the preparation of 1-methyl-1-vinyl-
2,3,4,5-tetraphenylsilole by the stoichiometric reaction of 1,4-
dilithiotetraphenylbutadiene with methylvinyldichlorosilane in
THF.16 During the course of our synthesis of 1-vinylsiloles
under the similar reaction condition as used by West et al.,15 we
found the formation of unexpected 6-vinylsilyl-5-silacyclohepta-
1,3-dienes and their oligomers. 

In a typical experiment, a 500 mL Schlenk flask was
charged with diphenylacetylene (17.8 g, 100 mmol), lithium
metal (1.39 g, 200 mmol equiv; cut into ca. 5 mm pieces), and
diethyl ether (130 mL) under an argon atmosphere.  The mix-
ture was allowed to stir at room temperature for 3 h, yielding a
brown solution along with a yellow precipitate.  The solution
was then frozen with liquid nitrogen bath.  To the frozen solu-
tion was added vinyltrichlorosilane (16.5 mL, 130 mmol) by a
syringe in one portion, and the cooling bath was removed 5 min
later.  The resulting solution was allowed to warm up slowly to
ambient temperature and to stir for 2 days to give a yellow solu-
tion.  After removal of leftover lithium metal pieces, the
volatiles were removed under vacuum.  The residue was
extracted with diethyl ether.  The combined extracts were con-
centrated at reduced pressure and cooled to -20 °C to yield
1,2,3,4-tetraphenyl-6-dichlorovinylsilyl-5-dichlorosilacyclohepta-
1,3-diene (1, 11.5 g, 38%) as yellowish green crystals.  The
volatiles were removed in vacuo from the remaining mother

liquor to give the oligomer (2) of 1 (18.8 g, 62%) as a yellow
powder.17 The dimethoxy derivative (3) of 2 was obtained in
89% isolated yield by precipitating the solution of 2 in THF (10
mL) into anhydrous methanol (200 mL), filtering, and drying in
vacuo.17 In the similar manner, the dimethyl derivative (4) and
diphenyl derivative (5) of 2 were prepared in 60% and 75% iso-
lated yields, respectively, by the reaction of 1,4-dilithio-
tetraphenylbutadiene with chlorodimethylvinylsilane in diethyl
ether at ambient temperature for 2 days and with chlorodiphenyl-
vinylsilane in THF-refluxing temperature for 7 days, respec-
tively, without appreciable formation of their respective vinyl
monomers.18 A11 the oligomers have the vinyl end group
judged by 1H NMR spectroscopy.17,18 No further polymeriza-
tion of the oligomers could be due to the steric bulkiness of 5-
silacyclohepta-1,3-dienyl pendant group.  No convincing evi-
dence for the formation of the 1-vinylsiloles was found from
the above reactions under the reaction conditions.  Interestingly,
the reaction of 1,4-dilithiotetraphenylbutadiene with excess
vinylmethyldichlorosilane in diethyl ether at ambient tempera-
ture for 2 days produced a mixture of l-methyl-1-vinyl-2,3,4,5-
tetraphenylsilole, l,2,3,4-tetraphenyl-6-chloromethylvinylsilyl-
5-chloromethylsilacyclohepta-1,3-diene, and oligomer.19 The
possible mechanism for the formation of the oligomers may be
envisioned as follows.  The concomitant nucleophilic attack of
tetraphenylbutadiene dianion only on the silicon site of a
chlorovinylsilane molecule will give the expected silole.
Instead, the serial nucleophilic attack of tetraphenylbutadiene
dianion first on the silicon site and second on the vinyl site of a
chlorovinylsilane molecule will produce 5-silacyclohepta-1,3-
dienyl anion.  The nucleophilic attack of resulting anion on the
silicon site of another chlorovinylsilane molecule will produce
the 6-vinylsilyl-5-silacyclohepta-1,3-diene.  Another mecha-
nism for the formation of 5-silacyclohepta-1,3-dienyl anion via
Si=C intermediate may be considered based on the results of
Jones and Auner.20,21 The Si=C intermediate can be formed by
the loss of LiCl from the intermediate, obtained by the nucleo-
philic attack of tetraphenylbutadiene dianion first on the vinyl
site of a chlorovinylsilane molecule.  However, the alternative
mechanism is less likely to operate in the present reactions
because we could not trap the Si=C intermediate with butadiene
in the trapping experiment.19 6-Vinylsilyl-5-silacyclohepta-1,3-
diene might then undergo oligomerization via a radical-anionic
process.  Lithium metal may here act as an initiator like aromaic
radical anion such as sodium naphthalene.22 Conventional ini-
tiator organic radicals such as AIBN (2,2'-azobisisobutyronitrile)
and benzoyl peroxide were ineffective to the oligomerization of
1 (1 mol% initiator, 125 °C, 1 day).  In contrast, the reaction of
1,4-dilithiotetraphenylbutadiene with allyltrichlorosilane in
diethyl ether at ambient temperature for 1 day produced l-
chloro-1-allyl-2,3,4,5-tetraphenylsilole without appreciable
oligomer formation (eq 1).19
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