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Generation and Reactions of an Overcrowded Diaryldilithiosilane

Norihiro Tokitoh,* Ken Hatano, Tomoyuki Sadahiro,T and Renji OkazakiTt
Institute for Fundamental Research of Organic Chemistry, Kyushu University, 6-10-1 Hakozaki, Higashi-ku, Fukuoka 812-8581
TDepartment of Chemistry, Graduate School of Science, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-0033
TTDepartment of Chemical and Biological Sciences, Faculty of Science, Japan Women’s University,
2-8-1 Mejirodai, Bunkyo-ku, Tokyo 112-8681

(Received May 17, 1999; CL-990390)

Exhaustive reduction of dibromo(2,6-diisopropylphenyl)-
{2.,4,6-tris[bis(trimethylsilyl)methyl]Jphenyl }silane with excess
amount of lithium naphthalenide (more than 4 molar amounts)
in tetrahydrofuran at —78 °C gave the corresponding dilithio-
silane, the effective formation of which was confirmed by the
trapping experiments with a variety of electrophiles. The diaryl-
dilithiosilane thus generated was found to be stable at -78 °C
but undergo an intramolecular proton abstraction to give the
lithium-migrated dilithiosilane.'

Although the reduction of dihalosilanes with two molar
amounts of alkali metal or lithium naphthalenide is known to be
a useful synthetic method for polysilanes,? cyclic oligosilanes,’
disilenes* or silylenes,’ the formation of dimetallosilanes
(RR’SiM,) by the reduction of dihalosilanes is very rare except
for the recent reports on the syntheses of silole dianions from
the corresponding dihalosiloles.® Recently, West et al. reported
that the silole dianion they isolated was not dilithiated at the
silicon center in the solid state but had a unique structure where
one lithium was attached to the silicon center but the other one
onto the silole ring.* A sole example of a stable dilithiosilane is
bis(trimethylsilyl)dilithiosilane generated by the dispropor-
tionation of tris(trimethylsilyl)silyllithium at 140 °C in the solid
state reported by Lagow et al.™®
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In the course of our study on the kinetic stabilization of
highly reactive, low-coordinated organosilicon compounds we
became interested in the reduction of dihalosilanes bearing
extremely bulky substituents. Here, we wish to report a novel
generation of a diaryldilithiosilane by the reductive debromina-
tion of an overcrowded dibromosilane using lithium naph-
thalenide together with some reactions of the resulting dilithio-
silane with electrophiles.

When a dibromosilane [Tbt(Dip)SiBr, (1)] bearing two
bulky aromatic substituents, 2.4,6-tris[bis(trimethylsilyl)me-
thyl]phenyl and 2,6-diisopropylphenyl (denoted as Tbt and Dip,
respectively), was treated with 5 molar amounts’ of lithium
naphthalenide in THF at -78 °C, a dark green solution was
obtained. The reaction mixture was stirred for 1 h at this

temperature and then treated with excess D,0 to afford
Tbt(Dip)SiD, 3 (88%, D-content 92%; Scheme 1), the forma-
tion of which strongly indicates that dibromosilane 1 was ex-
haustively reduced with lithjum naphthalenide to give the corre-
sponding dilithiosilane, Tbt(Dip)SiLi, (2).
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On the other hand, the treatment of dibromosilane 1 with
2.2 molar amounts of lithium naphthalenide in THF at -78 °C
followed by the addition of MeOD (10 molar amounts) gave the
bromodeuteriosilane 5 as a main product together with a small
amount of dideuteriosilane 3 (Scheme 2). These results suggest
that dibromosilane 1 is initially reduced with two molar
amounts of lithium naphthalenide to give bromolithiosilane 4,
which does not undergo «-elimination of lithium bromide
giving the corresponding silylene Tbt(Dip)Si: or intermolecular
substitution reaction leading to oligo- or poly-silanes but
survives at —78 °C and is further reduced by excess lithium
naphthalenide giving 2. In other words, the steric protection
with bulky substituents might invest the intermediate 4 with
enough stability and lifetime to be converted into the dilithio-
silane 2. It should be noted that this is the first example of the
formation of a dilithiosilane by the reductive dehalogenation of
a dihalosilane.
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Next, we examined the thermal stability of dilithiosilane 2.
When the THF solution of 2, prepared at —78 °C as mentioned
above, was kept at =50 °C for 30 min and then treated with D,0,
a mixture of two deuterated silanes, Tbt(Dip)SiD, 3 and 7, was
obtained (3:7 =2: 3 as judged by '"H-NMR). The formation of
compound 7 can be most likely interpreted in terms of the
intramolecular proton abstraction of dilithiosilane 2 leading to a
lithium-migrated dilithiated compound 6 at —50 °C (Scheme 3).
The lithium-migration was found to be completed at —25 °C for
30 min and the 'H-NMR spectmum of the reaction mixture
showed only signals attributable to 7. Therefore, we used the
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dilithiosilane 2 at —78 °C for the following reactions with
electrophiles. Dilithiosilane 2 was allowed to react with
iodomethane to give Tbt(Dip)SiMe, (8) in 92% yield."
Treatment of 2 with chlorodimethylsilane also gave the cor-
responding trisilane 9 in a good yield, while the reaction of 2
with chlorotrimethylsilane did not afford the expected bis-
silylated product but gave only the mono-silylated product,
Tbt(Dip)Si(H)SiMe, (10) (Scheme 4).
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The formation of 10 indicates that 2 readily undergoes the
first silylation with chlorotrimethylsilane to give the silyllithium
12 but further silylation might be suppressed by the extreme
steric hindrance caused by the three bulky substituents, Tbt, Dip
and Me;Si groups (Scheme 5)."
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Furthermore, dilithiosilane 2 was found to react readily
with 1,4-dibromobutane as a bifunctional electrophile, giving
silacyclopentane 11 in 72% yield (Scheme 4).'? It should be
noted that dilithiosilane 2 underwent a ready 1:1 bimolecular
reaction with 1,4-dibromobutane to produce 11 as a main
product together with a small amount of an oligomeric product
resulting from intermolecular reactions. The successful prepara-
tion of 11 suggests that the Tbt(Dip)SiLi, is potentially useful
not only in the synthesis of a new type of cyclic silicon
compounds but also in the systematic synthesis of silicon-
containing double-bond species such as silenes, unsymmetrical
disilenes, and related other metallasilenes. In the hope of fur-
ther applications in the synthesis of novel organosilicon com-
pounds, reactions of dilithiosilane 2 with other bifunctional
electrophiles are currently in progress.
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