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The most air-stable disilene, tetrakis (2, 4, 6-triisopropyl-

phenyl) disilene, again was obtained by the reaction of 1, 2-

dichloro-1, 1, 2, 2-tetrakis (2, 4, 6-trii sopropylphenyl) disilane with 

lithium naphthalenide. The disilene afforded its air-oxidation 

product having 1-oxa-2-silacyclopent-3-ene framework which was 

determined by X-ray analysis.

Previously, we reported that tetrakis (2, 4, 6-triisopropylphenyl) disilene, 

the most air-stable disilene with half-life time of ca. one day in solid, could 

be produced by direct treatment of bis (2, 4, 6-triisopropylphenyl) dichlorosilane

with lithium naphthalenide.1) However, there are no reports on the preparation of 

disilene via the reductive dehalogenation of tetra-substituted 1, 2-dihalodisilane, 

although such reaction has been previously suggested by our group.2) We should 

like to report here on the first synthesis and isolation of disilene from a 1, 2-

dichlorodisilane bearing bulky substituents and on air-oxidation of the disilene. 

Thus, tetrakis (2, 4, 6-triisopropylphenyl) disilene (1) could be readily prepared in 

a good yield by the treatment. of 1, 2-dichloro-1, 1, 2, 2-tetrakis (2, 4, 6-triisopropyl-

phenyl) disilane (2)3) with lithium naphthalenide.
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Typically, a solution of 2 (0.50g, 0.53mmol) in dimethoxyethane (DME) (35 

ml) was added dropwise with stirring over 5min to a cold, dark green solution 

(-60•Ž) of lithium naphthalenide prepared from lithium (15mg, 2.2mol) and 

naphthalene (0.14g, 1.1mmol) in DME (13ml). The mixture was stirred for ca. 2 

h at this temperature and then allowed to warm up to room temperature and the 

work-up for the reaction mixture was similar to that previously described.1) By 

the comparison of the spectral data with those of the authentic sample, the 

resulting yellow crystalline solid was identified to be compound 1 (0.23g, 50%; 

mp 252-259•Ž (sealed in Ar) (red-orange liquid); 295-300•Ž (dec.; yellow liquid). 

It is very interesting to investigate that what type of product can be form-

ed from 1 via oxidation in air, since our disilene has much bulkier substituents 

around the Si=Si bond compared to other disilenes so far reported.4) Thus, 

disilene 1 was left standing for two days in air and the resulting colorless solid

was recrystallized from ethanol to give fine needles, mp 230-242•Ž (sealed capil-

lary) (71%). The structure of the molecule was determined by X-ray crystal analy-

sis to be a 1-oxa-2-silacyclopent-3-ene derivative (3)5) (Fig. 1), the framework 

of which is quite different from the expected 1, 3-cyclodisiloxane structure (4) 

which, in turn, was reported to be derived from other analogous disilenes by air-

oxidation.6) 

In the crystal structure of 3,7) the six bondings to the substituents around 

the Si-Si bond axis are arranged in gauche form with each other, and the four aryl

groups are oriented so as to minimize the steric repulsions between them in a sim-
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Fig. 1. Molecular structure of compound 3 viewed down along the Si2-Si1 

bond axis. Selected bond distance/A: Si1-Si2, 2.390 (7); Si2-O2, 1.74 (1); 

O2-C13D, 1.45 (2), C13D-C6D, 1.45 (2); C6D-C1D, 1.41 (2); C1D-Si2, 1.83 (1). 

Selected bond angle/•‹: O2-Si2-C1D, 87.2 (0.6); Si2-O2-C13D, 114.7 (1.0); O2-

C13D-C6D, 104.8 (1.2); C13D-C6D-C1D, 115.1 (1.2); C6D-C1D-Si2, 110.2 (1.0). 

liar manner to that observed in the starting disilene.1) The Si-Si bond distance 

(2.39A) is close to normal single bond (2.35A), but the Si-O bond (1.74A) in 

the five-membered ring is longer than usual Si-O bonds (1.61-1.65A)8) and also 

than that of tetramesityl-1, 3-cyclodisiloxane (1.65A) reported by West et al.9) 

The formation of both the five-membered ring system and Si-OH group from 1 

is mechanistically of quite interest because of the unusual structure of compound 

3 compared with compound 4.4) It is worthwhile to note that in the unit cell of 

the crystal there exists a pair of enantiomers (d and I) with respect to the Si2 

atom center, indicating that the oxidation proceeded through non-stereospecific 

manner. Thus, it is likely that the addition of O2 to the Si=Si bond occurred to 

produce an intermediate, 5, which undergoes an intramolecular reaction between the

O

-O bond formed and an ƒ¿-C-H bond of ortho isopropyl groups in aryl substituents
,

giving compound 3 with a retained Si-Si bonding. Further investigation of di-

silene 1 is currently in progress. 
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