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Preparation and Photochemistry of Biphenyls Bridged by Si-X-Si Chainsl)

*
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Photolysis of several biphenyls bridged by Si-X-Si chains are
described where thg X's are O, S, NH, and Fe(CO)4. Dimethylsila-
thione was succes§ﬁully generated by this method and the first
evidence of reductive elimination from bis(silyl)iron to give

disilane was demonstrated.

Previously we have reported the facile extrusion of tetramethyldisilene from

dibenzotrisilacycloheptadiene under photochemical conditions (Scheme l).z)
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As an extension of the study, we have prepared several biphenyls bridged by
Si-X-Si chains and examined the possibility of these compounds as precursors of
Si=X double bonded species (Me28i=X).

Dibenzo-2-oxa-1, 3-disilacycloheptadiene (2)3) was prepared by oxidation of

dibenzodisilacyclohexadiene Q£)4) with m-chloroperbenzoic acid in quantitative
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Dibenzo-1,3-disila-2-thiacycloheptadiene (2)6) was prepared by the reaction of
1 with elemental sulfur in benzene in an ampoule at 200 °C for 24 h in quantitative
yield. Similar results of the formation of Si-S-Si species have been reported for
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the reaction of strained silicon-containing cyclic compounds such as silacycloprop-

7) 8) 9) 10)

anes, silacyclobutanes, cyclopentasilanes, and cyclotetrasilanes and ele-

mental sulfur. 3 was rather sensitive to moisture to give 2 by hydrolysis.

Me Me Me Me
MeMe A (200°C) - Mee

Me,SiSiMe, CeHg MeSi s/SiMez

+1/8 Sg

1 3(100 %)

)

Dibenzo-2-aza-1,3-disilacycloheptadiene (2)1l and dibenzo-2-ferra-1l,3-disila-

cycloheptadiene (Z)lZa)

were prepared from the corresponding bromosilane (4) and
hydrosilane (9), respectively as shown in Scheme 2. 5 was also sensitive to
moisture to result in the formation of 2 by hydrolysis. The iron complex Ql) was

air-sensitive and decomposed slowly on exposure to air.lzb)
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The structures of 3, 5, and 7] were determined on the basis of lH and 13C NMR,
- 1

MS, and IR spectra. While 2 has Si-—CH3 signals of broad line widths in the “H NMR
spectra, 3, 5, and J show two sharp Si-CH3 signals. This can be explained by in-
hibition of ring inversion in the NMR time scale for the latter biphenyl ring sys-
tems.

Irradiation of 2 and 5 with a low-pressure mercury arc lamp (125 W) gave no
product at all. Thus 2 and 5 are photochemically inert. However, irradiation of a
benzene solution of 7 gave a complex mixture containing 2, silafluorene (8), and 1
in 25, 20, and 8% yield, respectively. It is interesting to note the formation of
% which suggests that a disilane can be eliminated reductively from a disilyliron
complex under photochemical conditions. This 1is the first clear experimental
demonstration of the reductive elimination to form an Si-Si bond from a transition
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metal complex. The reverse reaction, oxidative addition of an Si-Si bond to an

iron carbonyl complex, has been reported previously.13)
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On the other hand, irradiation of 3 in benzene with a low-pressure mercury arc
lamp (125 W) under argon atmosphere gave 8. The formation of 8 suggests extrusion
of dimethylsilathione (9). Accordingly, we have examined trapping the silathione
intermediate which has been reported to be trapped effectively with a cyclic

14) The irradia-

siloxane, 1,1,3,3-tetramethyl-2-oxa-1,3-disilacyclopentane (ip).
tion of 1 in the presence of large excess 10 in benzene for 5 h resulted in the
formation of the expected 1,1,3,3,5,5-hexamethyl-2-oxa-1,3,5-trisila-4-thiacyclo-
heptane (li) in 36% yield together with 8 in 44% yield.

As shown in Scheme 3, the photochemical extrusion of dimethylsilathione from 3
is best explained by intramolecular ipso aromatic silylation of the intermediate
biradical (12), in an analogous way of the mechanism of disilene extrusion from the
trisilane bridged biphenyl, as shown in Scheme 1. The diradical (&3) is formed by

the cleavage of a silicon-sulfur bond on irradiation.
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No photochemical precursor of silathione has been known except for 1,1,2,2-

15) There-

tetramethyl-1,2-disila-3,6-dithiacyclohexane reported by Weber et al.
fore, 3 is promising as a new photochemical precursor of dimethylsilathione.

The difference in the photochemical behaviors among 3! 3, 5, and 7 may be most
simply explained by the difference of respective bond energies. Related works are

in progress.
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