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Summary

Photolysis of 1,2-divinyl- and l-phenyl-2-vinyltetramethyldisilane
and l-phenylethenylpentamethyldisilane has been investigated. All three
compounds afforded a new type of silicon-carbon double-bonded intermediate

via photorearrangement of & silyl group to the terminal carbon of a vinyl

group.

Recently, we have demonstrated that photolysis of aryl-substituted
disilanes gives reactive silicon-carbon double-bonded intermediates which
can be trépped by acceptors such as olefins {1], alcohols [2] and acetylenes
[3]1. In this communication we report the first examples of the photochemi-
cal formation of siiicon-carbon dodble-bonded intermediates from l-alkenyl-
disilanes. ‘

The UV absorption of 1l-alkenyldisilanes [4] -suggests that these

compounds’ would be interesting materials for photochemical studies.
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indéeﬂ,iﬁé hafe found that irradiation ofr1,2-divinylteframethyldisilane
(Id) t5.63;mm01) at 25372 for 18 h in‘the presence of methanol (6 ml) in

‘80vm17§£ dry 5enzenerafforded 1-methoxydimethylsilyl-2-vinyldimethylsilyl-
ethane (IIa) in 72% yield as the sole volatile product when 83% of the
staiting disilane was photolyzed. Compound IIa was isolated by preparative
GLC and identified by 1H NMR spectrum (§) [0.04 (CH3-Si, s, 12H), 0.47
(CHaCHp,.s, 4H), 3.34 (CH3-0Si, s, 3H), 5.5~6.3 (vinyl protons, ABX, 3H)]
and mass spectroscopic studieg. Similarly, photolysis of Ia in the presence
of methanol-d; under similar conditions gave compound (IIb) which had high
isotopic purity (90%) as determined by measuring the relative areas of the
CH3-0Si and ethylenic protons in the lH NMR spectrum and by mass spectro-
metric analysis. Because the resonance of ethylenic protons in compound
ITb was a sharp singlet, making it impossible to locate the deuterium, we
obtained evidence for it on the basis of the following experiment. 1-Phenyl-
ethenylpentamethyldisilane (Ib) was photolyzed in the presence of methanol
or methanol-d;. With unlabeled methanol, l-methoxydimethylsilyl-2-trimethyl-
.silyl-l-phenylethane (IIc) was obtained in 43% yield, along with 22% of
unchanged Ib. With methanol-d;, mmonodeuterated product, l-deuterio-1-
methoxydimethylsilyl-2-trimethylsilyl-1-phenylethane (IId), which had high
isotopic purity (80%) was produced in 47% yield, in addition to 6% of
unchanged Ib.

The elemental analyses and IR and mass spectra of the two compounds,

IIc and IId, were completely consistent with the proposed structures. The
NMR spectrum of IIc showed proton absorptions (&) at -0.17 (CH3-SiMe2,.s,
SH), 0.05 (CH3-SiMe, s, 6H), 1.00 (CHp, ABX, 2H), 2.1i9 (CH, ABX, iH), 3.35
(CH3-0, s, 3H) and 6.9-7.3 (ring protons, m, S5H), while the spectrum of IId
showed absorptions at -0.17 (CHz-SiMe,, s, 9H), 0.05 (CH3SiMe, s, 6H),

1.02 (CHZ,'m, ZH), 3.36 (CH3-0, s,'SH), 6.9-7.3 (ring protons, m, 5H).

The NMR spectrum of IId clearly indicated that the déuterium-is bonded to

the benzylic carbon.



tlon* of BB alkenyldlsllanes to s111con—carbon double-bonded 1ntermed1ates
(A), fbllowed by react1on w1th methanol (see Scheme 1). _,', ‘ B »
Next we: turned our attentlon to 1nvest1gat1on.1nto the photolys1s of
—phenyl 2-v1ny1tetramethy1d1511ane~(Ic), because, 1n thlS system, there i
are- two p0551b1e routes to the photochemlcal formatlon ‘of the 5111con-' »
carbon double-bonded 11_1termed1ate. One 1nv01ves photorearrangement of a
-silyl group to the phenyl ring to give intermediate (B) and the other to :
the vinyl’substituentrto give intermediate (Aj. A
Interestingly, irradiation of Ic in the presence of methanol for
i15h atvroom'temperature‘gave a single broduct in 82% yield, in addition
to 18% of unchanged Ic. The mass [m/e 252(M*)] and 1H NMR spectrum (Gj
[0.03 (CH3-SiOMe, s, 6H), 0.25 (CH3-SiPh, s, 6H), 0.55 (CHoCH3, m, 4H),
3.33 (CH3-dSi, s, 3H) and 7.2-7.5 (ring protons, m, SH)] of the product
clearly indicates that it must have-a 1,2-disilylethane structure (Ile).
The silicon-carbon double-bonded intermediates thus formed react with
ketones to give olefins via the well-known pseudo-Wittig reaction [6]. For
example, returning to- the photolysis of ib (see above. for structure of Ib),
it was found that photolysis of Ib in the presence of one equivalent of
acetone in benzene afforded 1-trimethylsilyl-2-phenyl-3-methylbut-2-ene - .
(III) in 17% yield. -
The photolysis of a variety of 1-alkenylpolysilanes in the presence
of various types of quenching agents is currently heing examined and will

be Teported elsewhere.

* 1,3-Thermal rearrangement of the 511y1 group in ally151lanes has been :

reported [7]

These results can best be understood 1n terms of the photo1somer1za- ;]i;‘
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