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Air-Stahle Tetrakis(2,4,6-triisopropylphenyl)disilene.

Direct Synthesis of Disilene from Dihalomonosilane
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The most air-stable disilene, tetrakis(2,4,6-triisopropyl-
phenyl)disilene was obtained by the direct treatment of dichloro-
monosilane, bis(2,4,6-triisopropylphenyl)dichlorosilane, with lithium
naphthalenide. The Si=Si bond, the distance being 2.144 i via X-ray
structure analysis, was found to be sterically covered with the four

bulky substituents.

The chemistry of disilenes is an intriguing subject of current interest
because of their unusual structures and properties.1_3) However, there are no
reports on the successful isolation of air-stable disilene except one case in
which only a moderately air-stable disilene, (F)-1,2-di-t-butyl-1,2-dimesityl-
disilene, has been prepared.1C) Therefore, it is highly desired to produce
much more stable disilene toward air for studying the disilene chemistry. In
synthetic viewpoint, reductive coupling of dihalomonosilanes with alkali metal
seems to be the most simple and convenient way for preparing disilene. Although
a reported example along this line had been actually presented to obtain a

4)

disilene, tetramesityldisilene, this reaction was 1at¢r shown to be hardly

reproducible, giving only the corresponding cyclotrisilane.3) We should like to
report on the synthesis of a substantially air-stable disilene directly from a
dichlorosilane bearing bulky substituents. Thus, tetrakis(2,4,6-triisopropyl-

phenyl)disilene, which was found to be the most air-stable among disilenes so

far isolated, could be readily obtained in a good yield by the treatment of bis-
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(2,4,6-triisopropylphenyl)dichlorosilane with lithium naphthalenide.
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Typically, a solution of bis(2,4,6-triisopropylphenyl)dichlorosilane (1.0 g,
2.0 mmol) in dimethoxyethane (DME) (10 ml) was added dropwise with stirring over
7 min to a cold, dark green solution (-58 °C) of lithium naphthalenide prepared
from lithium (55 mg, 8.0 mmol) and naphthalene (0.51 g, 4.0 mmol) in DME (20 ml).
The mixture was stirred for ca. 2 h at this temperature and then allowed to warm
up to room temperature. After stirring for 1 h at room temperature, the mixture
was passed through a silica gel column using petroleum-ether eluent under Ar.

The resulting solution was concentrated slowly with a stream of Ar to form crys-
tals which were collected on'a filter under Ar. Thus, an analytically pure
sample, identified as tetrakis(2,4,6-triisopropylphenyl)disilene (l), was obtained
as deep-yellow glittering needles (0.44 g, 52%; mp 232-244 °C (sealed capillary)).
Physical and spectral data for the sample were consistent with the proposed
structure.s)

In order to obtain further confirmation, the structure of the molecule was
determined by X-ray diffraction (Fig. 1).6) It is shown from the analysis that
there would exist three two-fold rotational axes if each para-isopropyl group on
the aryl substituents is omitted. The silicon-silicon double bond distance

o1e

(si=si) is 2.144 A and similar to those of aryl substituted two analogues.
should be noted that the two silicon and the four carbon atoms are almost coplanar
(the dihedral angle between the two C-Si-C planes is only 3°), and rotating angles
of four aryl rings from the plane range from 52° to 61°. These facts indicate
that the steric congestion of the four substituents is quite large and forces to
minimize the steric repulsion between them in the space around the Si=Si bond.

It is interesting to note some physical and chemical properties for gl).
1c)

Thus, as does tetramesityldisilene, the first disilene reported by West et al.,

compound 1 also undergoes reversible thermochromic transformation from an yellow
~
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(b)

Fig. 1. Molecular structure of compound 1 by X-ray analysis.

to orange color when heated to near 250 °C, the resulting liquid decomposing at
300 °C into a colorless liquid. In air, compound 1 in crystal solid exhibits
no change in color and in IR spectrum (KBr) for several hours, but on further

standing for 1—2 days it altered gradually to a colorless solid. A cyclohexane

5

solution (ca. 10~ mol-l_l), sealed in vacuo, remained intact for more than two

years, showing no spectral change (UV), while on introduction of air the yellow

color disappeared gradually with a half-lifetime of 17 min at 20 °C. Thus, the

remarkably enhanced stability in air compared with other similar disilenes7) can

be ascribed to the steric covering with the bulky substituents around the Si=Si
bond as can be envisioned from Fig. 1. Further investigation of physical and

chemical properties of the compound is currently in progress.
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