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Among the various 4-heterosubstituted methylenecyclopro-
penes having potential aromaticity,1 4-silatriafulvene is quite
unique with an exo SidC double bond that is intrinsically
polarized as Si+-C- in contrast to a typical 4-heterosubstituted
triafulvene such as cyclopropenone. The polarity of the SidC
double bond is reduced by resonance structureB as shown in
Chart 1, indicating that unusual reactivity can be expected for
4-silatriafulvene in comparison with the well-studied sila-
ethenes.2,3 Although a number of theoretical studies on the
geometry and aromaticity of silatriafulvene have been reported,4

no experimental studies have been performed to date. Here,
we report quantitative generation of the first silatriafulvene
derivative, 1,2-di-tert-butyl-4,4-bis(trimethylsilyl)-4-silameth-
ylenecyclopropene (1),5 its unusually low reactivity toward
alcohols, and the facile isomerization to the corresponding
silacyclobutadiene.
The silatriafulvene (1) was generated using a sila-Peterson

type reaction reported by Apeloiget al.3b,6 and Oehmeet al.7

as shown in Scheme 1. Thus, reactions of di-tert-butylcyclo-
propenone (2)8 with tris(trimethylsilyl)silyllithium (3) in re-
fluxing benzene in the presence of 2,3-dimethyl-1,3-butadiene
and anthracene as trapping reagents gave4 and5 in the yields
of 27 and 25%, respectively.9,10 The production of4 and 5
indicates intermediacy of the silatriafulvene (1) via nucleophilic
addition of3 to 2 followed by elimination of Me3SiOLi.
As expected,11 the anthracene adduct5 was found to be a

good thermochemical precursor of1. Thus, thermolysis of a
toluene solution of5 in the presence of 2,3-dimethyl-1,3-
butadiene at 220°C in a sealed tube gave4quantitatively. Rather

unexpectedly, thermolysis of a toluene solution of5 in the
presence of excesstert-butyl alcohol at 220°C for 1 h in a
sealed tube gave four-membered ring compounds6aand6b in
75 and 25% yields, respectively,12 under 60% consumption of
5; no direct alcohol adduct of1was produced. Apparently,6a
and6b are produced via isomerization of1 to a silacyclobuta-
diene7 followed by addition oftert-butyl alcohol, as shown in
Scheme 2. The results indicate that (1) 4-silatriafulvene (1)
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reacts much faster with the diene than with the alcohol in
contrast to usual silaethenes14 and (2) facile isomerization occurs
from a silatriafulvene to the corresponding silacyclobutadiene.
Isomerization of1 to 7 complements the interconversion

between a silacyclobutadiene and a cyclopropenylsilylene
reported by Finket al.15 Since it is an interesting problem
whether reversible interconversion between1 and7 is involved
at 220°C, we have investigated thermolysis of5 at 220°C in
toluene in the presence of a mixture oftert-butyl alcohol and
2,3-dimethyl-1,3-butadiene by varying the concentration oftert-
butyl alcohol from 0.15 to 0.80 M at constant concentrations
of 5 (0.0159 M) and the diene (0.317 M). Under these
conditions, generated1 and7 were trapped quantitatively by
the diene and the alcohol, respectively. If we neglect the
reactions of1 with the alcohol and7 with the diene, according
to the experimental results, the whole diagram of thermolysis
of 5 can be described as shown in Scheme 3. The product ratio
of 4 and6 ()6a+ 6b) is represented by eq 1 under the steady-
state approximation for the concentration of7.

In accordance with the equation, a good linear relationship
was obtained between the product ratio, [4]/[6], and 1/[t-BuOH]
(correlation coefficient) 0.994) as shown in Figure 1. From

the slope and the intercept, the values ofk1/k+ and k-/k2 are
evaluated to be 11 and 0.050, respectively. Significant depen-
dence of the product ratio on the concentration oftert-butyl
alcohol suggests the reversible interconversion between1 and
7 at high temperatures.16 The low reactivity of alcohol toward
1 would be explained by the reduced polarity of the SidC
double bond due to the contribution of the resonance structure
A17 in addition to the silyl substituent effects as recently
discussed by Apeloiget al.3b
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Scheme 3

Figure 1. A plot of the product ratio, [4]/[6], against ([t-BuOH]/M)-1

for the reaction of5 in the presence of a mixture of 2,3-dimethyl-1,3-
butadiene andtert-butyl alcohol in toluene at 220°C. The initial
concentrations of5 and 2,3-dimethyl-1,3-butadiene were 0.0159 and
0.317 M, respectively. The product ratio was determined by GLC.
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