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Preliminary communication

Fragmentation of the silacyclohexane ring. Solvolysis of 4-tosyl-1,1-dimethyl-
1-silacyclohexane
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The recent reports by Davis, Chambers, and Johnson concerning the thionyl
chloride-induced elimination of y-stannyl alcohols® :

Me3SnCH, CH,CH,OH __S0C!z , Me,SnCl + A

and Kuivila and Scarpa concerning the acetolysis of 7y-tosyloxytrimethyltin®:

Me3SnCH, CH, CH,OTs _ HQAc, 65.2°, //\ ky=3.1x10™

prompt us to communicate our finding of a similar fragmentation in the silacyclohexane

series.

When Smmol of the tosylate of 4-hydroxy-1,1-dimethyl-1-silacyclohexane(I)?
was solvolysed in glacial acetic acid at 70° for 13 h using the procedure of Winstein
" and Holness* 0.65 g. (66%) of liquid product was obtained. GLC (DEGS, 85—90°) of

the latter showed the presence of four products (II-V) (Table 1).
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Yield (%) 13 7 53 27
GLC retention time (min) 1.0 5.5 8.0 13.0
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1 ,1-Dimethyl-1-sila-3-cyclohexene (II) was identified by its spectra: IR 1645, 1250,
850cm-', NMR 7 4.3—-4.5 (2H, q), 7 7.6—-8.0 (2H, m), 7 8.75—8.95 (2H, m), 7 9.35 (2H,
t), r 9:95 (6H s), which were similar to those reported for 1,1-dichloro-1-sila-3-cyclohexene®
and identical to those of the olefin produced by pyrolysis (450°) of V. E

1,3-Bis (4-pentenyldimethyl)disiloxane (i), IR 1650, 1255, 1060, 840 cm—', NMR
7 4.1-5.3 (6H, vinyl pattern), 7 7.95 (4H, q), 7 8.3-8.8 (4H, m), r 9.3-9.7 (4H, m), r 9.9
(12H;, s), was identical in all respects with the product obtained by hydrolysis of the reaction
mixture obtained by adding the Grignard reagent from 1-bromo-4-pentene to 2n excess of

dimethyldichlorosilans.
4-Acetoxy-1,1-dimethyl-1-silacyclohexane(V) was characterized by its identity with

an authentic sample synthesized by treatment of the corresponding alcohol with Ac,O/Pyridine.
Attempted coilection of IV by GLC afferded only III and acetic anhydride, however
solution spectra supporting the assigned structure were obtained by bubbling the column
effluent directly into CCl,. Conversion of acetoxysilane IV into disiloxane III is an expected
result in protic media®, and supporting this it was noted that the yield of III increased at
the expense of IV if workup did not immediately follow the solvolysis,
The primary solvolysis products are thus II, IV, and V. Conducting the
solvolysis at 90° for 7 h gave increased yields of the normal products: II, 23% and V,
34%, but less fragmentation products: IIl, 14% and 1V, 29%. Speculation on the
mechanism of the fragmentation leading to IV is unwarranted at this time, but it is
interesting to note that in the twist-boat conformation VI both the C—Si bond to be
broken and the leaving group are anti-peri-planar tc the hydrogen which migrates.
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Further study will hopefully show whether the formation of IV is concerted or
occurs in discrete steps. Frangomeric assistance” could be provided by the formation

of a strong Si—O bond®.
It should be noted that this fragmentation proceeds under far milder condition

than any previously reported in vy-functional silicon compounds. In contrast to the
facile opening of the Si-Cj and Si—C, rings, dimethylsilacyciohexane undergoes ring-
opening only under conditions of protodesilylation, and then competitively with
methyl group cleavage®. Heating Me;SiCH, CH, CH, OH with Cu at 300° gave small

SO,
O "‘—’Hz 4 CsH11SiMe; CSOaH + O
i St
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CH3 \c Hy ci, 0sO3H

quantities of propylenel®, while formolysis of Ph;SiCH,; CH, CH, OTs (70°, 48h)
gave Ph;SiOSiPhs as a minor product together with Ph;SiCH, CH,CH, OH'! .
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‘Chloride VII, closely related to 1, underwent nng-opemng only with quinoline
at 240°, FeCl, at 235°, or pyrolysis at 540° 12_
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The non-formation ot cyclopropane products in acetolysis of I or pyrolysis of
V is explainable when one considers the strain involved in the required transition state
VIII for a concerted elimination. A similar transition state (IX) has been proposed for
the Lewis acid-catalysed elimination of halosilane from g-haloethyl- and y-halopropyl-
silanes’® | but olefinic products, e.g. X->XI **, are formed in cases where the transition
state would be strained. Studies of related silicon eliminations are under active investiga-
tion in these laboratories.
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