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The reaction of silacyclohexadienes with an extremely hin-
dered aryllithium, Tbtli (Tbt = 2,4,6-tris[bis(trimethylsilyl)-
methyl]phenyl), gave no expected Tbt-substituted silacyclo-
hexadienes but trihydrosilane, TbtSiH,, via the elimination of
cyclopentadienide anion. By contrast, 1,1-difluoro-1-silacyclo-
hexa-2,4-diene underwent a normal substitution though the yield
was very low.

Nucleophilic substitution reactions on silicon atom are one of
the most important and common class of reactions for the syn-
thesis of various organosilicon compounds.’ These reactions are
reasonably interpreted in terms of the initial formation of a pen-
tacoodinate silicon intermediate, which usually eliminates one
of the substituents as a leaving group to give the final substitu-
tion product. In many cases halogen anions are used as leaving
groups. However, in contrast to the nucleophilic substitution on
carbon, even a hydride ion can serve as a leaving group though
its leaving ability is relatively low. For example, we have re-
cently showed the substitution of a hydrosilane is very useful for
the introduction of a bulky substituent onto the sterically hin-
dered silicon atom. Thus, the treatment of an overcrowded tri-
hydrosilane, TbtSiH, (2, Tbt = 2.4,6-tris[bis(trimethylsilyl)-
methyl]phenyl), with MesLi (Mes = mesityl) in THF afforded
the expected dihydrosilane 4 in an excellent yield, while the nu-
cleophilic substitution of the corresponding triftuorosilane 1
with MesLi only proceeded under much severer conditions than
those for 2 in a poor yield of 3.7
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In the course of our study on highly reactive organosilicon
compounds, we became interested in cyclic silanes bearing bul-
ky substituents as suitable starting materials for the synthesis of
silicon-containing cyclic © systems. This research successfully
resulted in the isolation of the first stable 2-silanaphthalene 7,
for which the nucleophilic substitution of the dihydrosilane §
with TbtLi is the key step to introduce the Tbt group onto the
silicon atom.’
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In this paper we wish to report an unusual nucleophilic sub-
stitution reaction of silacyclohexadienes with TbtLi leading to
the extrusion of a cyclopentadienide anion. 1,1-Dichloro-1-sila-
cyclohexa-2,4-diene (8) was synthesized by flow pyrolysis of
hexachlorodisilane and cyclopentadiene as reported in the lit-
erature.*” Treatment of 8 with LiAIH, and SbF, gave dihydro-
silane 9 and difluorosilane 10,° respectively.
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Although the reaction of dichlorosilane 8 with TbtLi only
gave a complex mixture probably due to too much bulkiness of
the Tbt group for nucleophlic attack to silicon, that of dihydro-
silane 9 with TbtLi gave, surprisingly, Tbt-substituted trikydro-
silane 2 in 90% yield after work up.
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In this reaction, no expected product 12 was detected. This is
in sharp contrast to the reaction of TbtLi with § (vide supra).
Since the reactions of dichlorosilane 8 with various less hin-
dered nucleophiles readily gave the corresponding substituted
products,’ the formation of trihydrosilane 2 from 9 is unique and
very unusual not only for the nucleophilic substitution of silacy-
clohexadienes but also for that of dihydrosilanes.” Plausible re-
action mechanism is shown below.
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The most plausible intermediate of this reaction might also be
the pentacoordinated dihydrosilicate 13, as in the case of the
normal substitution reaction of organosilanes. If the elimination
of lithium hydride from 13 takes place silimarly to the substitu-
tion reaction of 5, the final product should be the Tbt-substituted
silacyclohexadiene 12. However, this is not the case and the
extrusion of all the carbon framework from silacyclohexadiene

ring of 13 took place leading to the formation of trihydrosilane 2.

Although the mechanism of this extrusion is not clear at present,
the higher leaving ability of aromatic cyclopentadienide anion
(Cp™)® than a hydride ion probably plays an important role con-
sidering the different reactivity of dihydrosilane § which has a
framework similar to 9.

If this mechanism is correct, the desired substituted product
would be obtained when good leaving groups are introduced on
the central silicon atom. Since dichlorosilane 8 cannot be sub-
stituted by TbtLi as mentioned above, substitution of less steri-
cally hindered difluorosilane 10 was examined. Although the
reaction of 10 was also very complex as in the case of 8, careful
separation of the mixture led to the detection of trifluorosilane

14 containing the Tbt group.
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The very low yield of 14 is most likely due to the poor leav-
ing ability of fluorine, the steric congestion around the central
silicon atom of 10 for the nucleophilic attack with TbtLi, and the
instability of 14 under separation conditions. But, we think the
formation of 14 from 10 gave us important and suggestive in-
formation on the formation mechanism of the trihydrosilane 2
from 9.

We think the unique reactivity of silacyclohexadiene 9 with
TbtLi, which gave unexpected Tbt-substituted trihydrosilane 2
instead of the normal substitution product 12, is of particular
note as a new example of the characteristic reactivity of the or-
ganosilicon compounds quite different from their carbon ana-
logues.
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