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Summary

Experimental and spectroscopic investigations of the products of dodeca-
methylhexasilane photolysis on reaction with labeled organic reagents throw
new light on the formation of methylsilene and dimethylsilylene and their inter-
conversion reactions.

Photolysis of dodecamethyleyclohexasilane (I) with light of 254 nm has been
reported to yield decamethylcyclopentasilane and dimethylsilylene (II) [1—3].
This procedure is in fact the standard method to generate II in solution. We
would like to report experimental and spectroscopic observations which demon-
strate that this system is more complicated than the current literature suggest.
Specifically, that photolysis of 1 in the presence of ethanol-O-d; leads to both
II and methylsilene (IIT), Dimethylsilylene (I1) reacts with ethanol-O-d; to
yield dimethylethoxysilane-Si-d; (IV-Si-d; ) [4,5] while IlI reacts with ethanol-
0-d, to yield dimethylethoxysilane-C-d; (IV-C-d, ) [6-9].

There has been considerable recent experimental [10—12] and theoretical
[13—16] interest in the interconversion of II and III under pyrolysis conditions.

Photolysis of a deoxygenated THF (1.5 ml) solution of I (28 mmol) and
ethanol-O-d; (44 mmol) [17] with a 450 W medium pressure Hanovia Hg lamp
at 0°C gave IV-d; as expected. It was isolated by preparative GLPC [18] and
had the following spectral properties: 'H NMR 6§ 4.59 (sept. small J 2.8 Hz) [19],
3.68 (q, 2H, J 7 Hz), 1.19 (t, 3H, J 7 Hz) and 0.19 (s, 6H). IR-FT (gas phase)
5i—H 2120 (w) cm ™! with a shoulder at 2128 cm™! and Si—D 1542 (s) ecm™ %
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The most critical data comes from the deuterium NMR (?H NMR) which was run
on an IBM-WP-270-SY spectrometer operating at 41,467 MHz in the FT mode.
Deuterium chemical shifts are reported relative to chloroform-d,. With proton
decoupling two singlets were observed: § (Si—D) at 4.57 ppm and § (C—D) at
0.118 ppm. In the undecoupled spectrum the Si—D was still a singlet but the C—D
signal was now a triplet J 1.9 Hz. Under conditions where toluene-dg gave a cor-
rect 5/3 ratio integration, the ratio of the Si—D to C—D was 93/7. Analysis of
the mass spectrum of this sample on the assumption that each molecule of
IV-d, contains one deuterium and the known fragmentation patterns of di-
methylsilyl ethers, which lose methyl groups or hydrogen from the silyl center
to form siliconium ions [20,21], yields a ratio of Si—D to C—D 93/7 in remark-
able agreement with that obtained by 2H NMR. Mass spectrum: parent 105
(4.8%), P -1 (11.6%), P~ 2 (71%), P - 15 (100%) and P - 16 (14.1%) [22].
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Similar results have been obtained from the photolysis of a diethyl ether solu-
tion of I and D,0.

Additional evidence in support of the generation of II and III on photolysis
of I is the observation of a transient absorption at 275 nm on laser flash pho-
tolysis (A 249 nm) of a 3-methylpentane solution of I [23]. One of these is
at 275 nm in close agreement with the UV absorption maximum of IIT in a
matrix at low temperature which has been reported at 260 nm [24].
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A more mundane interpretation of our data is that II undergoes photoisomer-
ization to III by absorption of a second photon of light prior to reaction with
ethanol-O-d;.

H;C

[(CH,si 1] LA _si==cn,

This process has in fact been observed in matrices at low temperature [25,26].

The fact that II is quenched by methanol in THF with a rate constant of greater

than 10 M ™! sec™! [27], strongly argues against this interpretation. At the

very least, the possibility of simultaneous production of III or its secondary for-

mation faster than reaction of II with various substrates must be considered in

evaluation of all experiments in which II is generated by the photolysis of 1.
Further experiments to clarify this situation are in progress.
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