
Tetrakis(trimethylsilyl)-p-benzoquinone (1) was obtained
by oxidation of hexakis(trimethylsilyl)hydroquinone with pyri-
dinium chlorochromate.  X-Ray crystallographic analysis of 1
showed the quinone ring was distorted into a chair form by
steric hindrance.  Photolysis resulted in a rearrangement of the
quinone ring and produced a ketene derivative. 

We have reported on the chemistry of fully silylated π-
electron systems such as tetrasilylethylene,1,2 hexasilylben-
zene,3 pentasilylcyclopentadienyl,4 and haxasilylbicyclo-
propenyl.5 π-Systems are strongly perturbed by silyl groups.
Such compounds thus exhibit quite unusual properties.
Quinone is one of the most interesting fundamental π-electron
systems because of properties such as its high electron affinity
and photoreactivity.6 Therefore, tetrakis(trimethylsilyl)-p-ben-
zoquinone (1) was expected to be an interesting compound.7

The synthesis of 1 was carried out as shown in Scheme 1.
Chloranil was subjected to the reaction with trimethylchlorosi-
lane and magnesium8 using a mixture of THF and HMPA as a
solvent (THF/HMPA = 10/1) to give hydroquinone 2. The com-
pound was then oxidized using pyridinium chlorochromate
(PCC) producing 1 (72%) as deep red crystals.9,10 The main
byproduct was tris(trimethylsilyl)-p-benzoquinone (3, 9%).11

X-Ray crystallographic analysis showed that the quinone ring
of 1 had been remarkably distorted into a chair form by steric
repulsion between a couple of vicinal trimethylsilyl groups as
shown in Figure 1.12-14 The torsion angles for Si1-C2-C3-Si2
and C1-C2-C3-C1’ were 17.3° and 20.0°, respectively; the sp2

carbon atoms C2 and C3 remained in near-planar geometries.
The bond lengths for C1-C2 (1.503 Å) and C2-C3 (1.354 Å)
were slightly longer than the equivalent lengths for unsubstitut-
ed p-benzoquinone (1.474 and 1.334 Å, respectively).15

A broad band centered at 403 nm (ε = 123) was observed in
the electronic absorption spectrum of 1 in hexane, along with the
usual absorption bands of π−π* and n−π* transitions (Table 1).

This stems from a σ(Cquinone−Si)−π* transition.  Such a σ−π*
transition would usually be forbidden.  However, in the distort-
ed structure of 1, the π−orbitals of the quinone ring and the
σ(C−Si) bonds are not orthogonal to each other, and hence the
σ-π* transition is allowed.  Since a similar steric repulsion
between vicinal trimethylsilyl groups occurs in 3, its quinone
ring should be similarly distorted.  In fact, a similar σ-π* transi-
tion was observed at 417 nm.  In contrast, 2,5-bis(trimethylsi-
lyl)-p-benzoquinone (4) with a planar ring showed no σ−π*
transition.7a

The distorted structure of 1 led to a novel photochemical
reactivity of quinone.  Photolysis of 1 (λ > 250 nm) in hexane
resulted in a transformation of the quinone ring; an isomer of 1,
4-carbonyl-2,3,5,5-tetrakis(trimethylsilyl)-2-cyclopenten-1-one
(5) was obtained in 21% yield.16,17 Biradical or zwitterionic
species is a plausible intermediate of this reaction as shown in
Scheme 2.18  Because disilylquinone 4 did not undergo the simi-
lar photoreaction, the isomerization would be driven by the
large steric hindrance and finished with migration of a silyl sub-
stituent. 
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