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available a wide range of organofunctional lead compounds and suggest the app
tion of these compounds in some catalytic processes.
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Some improved preparations of silylmetallic compounds

The preparation of silyvlmetallic species by the cleavage of polvsilanes with al
metals in ethereal solvents, generally tetrahydrofuran, is well established and
been reviewed!.*. However, this work emphasized the fact that whereas lithi
potassium, rubidium, and cesium derivatives are relatively easily obtained, the .
responding silylsodium compounds are almost completely unknown.

Triphenylsilylsodium has been prepared by the cleavage of hexaphenyvidisil
in 1,2-dimethoxvethane® or in liquid ammonia3. However, in the ethereal solvent -
compound is difficult to prepare and unstable, whereas reactions in liquid ammc
are complicated by the presence of the highlv reactive solvent.

It was reported by Coates and co-workers*® that solutions of triphenyistanr
sodium could be prepared by the action of sodium naphthaienide on hexapher
distannane, tetraphenylstannane, or bromotriphenyvistannane. In an extension of t
work it was shown? that triphenyvisilylsodium can be prepared in tetrahyvdrofuran
the action of sodium naphthalenide on triphenylsilane, hexaphenyvldisilane, or chlc
triphenylsilane. However, in all these reactions the stoichiometric quantity of sodi
naphthalenide calculated to convert the tin or silicon compounds to the correspond
sedium derivatives was emploved.

In an excellent investigation, Eisch has shown® that solutions of the lithiu
biphenyl complexes in tetrahydrofuran are remarkably effective in promoting cert:
cleavage reactions which proceed onlyv slowly, or not at all, with the bulk metal.
this investigation it was shown that catalstic quantities of biphenyl in the prese:
of the bulk metal were frequently effective.

We are currently undertaking a detailed investigation of the preparation
silvlmetallic compounds by the treatment of a variety of organosilicon compour
with certain aromatic hydrocarbon adducts both preformed and prepared in situ.

Results so far obtained appear promising. Treatment of the cyvclo- or polysila
{x moles) with an excess of sodium in the presence of 0.05-0.3x mole of naphthalene
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enyl in tetrahyvdrofuran gave good yields of triphenylsilvlsodium, 1,4-disodio-
phenyltetrasilane and 1,5-disodiodecaphenyvlpentasilane, the latter two com-
1ds having not been previously reported. In a similar manner, 1,4-dilithicocta-
iyltetrasilane and 1,5-dilithiodecaphenylpentasilane were obtained by cleavage of
corresponding cyclosilanes with lithiom in the presence of naphthalene or bi-
ivl. Whereas the vield of the 1,5-dilithio compound was similar to that obtained
he reaction of the cyclosilane with lithium alone?, the yield of the 1,4-dilithio
pound was improved by 2z0-30 % (Ref. 7, 8).

All the silvlmetallic compounds described above were characterized by treat-
t with acid or chlorotrimethylsilane to give 50—70 % yields of known compounds.
late we have been unable to detect any products which suggest that the silyl-
allic compounds react with the aromatic hydrocarbons.

While dodecamethylcyvclohexasilane was slowly cleaved by sodium-—potassium
9 it did not react with lithium!® alone*. However, we have found that this com-
1d reacted with the lithium/biphenyl systemn giving a mixture of dilithium
pounds which yielded a mixture of «,w-dihydropolysilanes on hydrolysis.

CraHye Li :(CHS):Si]nLi _}!.QL_) H :(CHJ)=Si],,H

T(CH,).Silg + Li

above hydrocompounds have not been fully characterized as vet, but vapor

se chromatography indicated the presence of compounds with values of » greater
1Six.

The successful cleavage of the dodecamethyl compound suggested that the
tum/biphenyl svstem might effectivelyv cleave a hexaalkyldisilane to give a tri-
Asilyllithium compound. However, no reaction could be detected when hexa-
hyldisilane was treated with lithium in the presence of biphenyl.

Preliminary investigations of the reactions of some of the silylsodium com-
nds indicate that they are by no means completely anzlogous to the corresponding
lithium compounds. For instance, triphenyisilvilithium reacts with chlorobenzene
dominantly vie halogen—metal exchange! resulting in the formation of much hexa-
nyldisitane, only a relatively low vield of the coupled product, tetraphenylsilane,
1g formed. Triphenylsilylsodium, on the other hand, gives only a low vield of hexa-
nyldisilane, the major product being tetraphenylsilane indicating that much less
sgen-metal exchange occurred in this case.

The complete results of our systematic investigation will be published later.
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* Electron spin resonance studies by Husk and West revealed that dodecamethylcvclohexa-
ne reacts with sodium-—potassium alloy at low temperatures to form a radical-anion!!.
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Thermolysis of methoxy-substituted polysilanes*

In a previous report® we have described the base-catalyzed sillicon-silicon
silicon-methoxyv redistribution with substituted polyvsilanes. In the case of
dimethyltetramethoxvdisilane (I), the base-catalvzed redistributicn was extrer
rapid at 130°, and within five minutes g89; of the theoretical methyiltrimethe
silane was obtained based on the stoichiometry in equation (1).

!
{Me0).Si—SiiOMe}. —— MeSi{OMe}y <+ (MeO)SidMel,

During the course of this latter investigation we observed that I undergo
ihermal redistribution in the absence of added base. Thus, when I was heated at 1
for 40 h, the producis were methvitrimethoxysilane, tris(methyldimethoxysil
methyvlsilane (TI) and a viscous nonvolatile polyvsilane residue (ITIj**.

_\‘Ie
I M=Si{OMe), = {{_"\IeO):S‘i]JSi.\k -~ *‘higher polyvsilane residue”
II IIr

Compound II was isolated from the residue III by distiliation; b.p. 110-1I17
mm, vield zo-25 % (d#nal. Found: C, 33.5, 33-3; H, 8.53, 8.60; Si, 30.8 95, mol. wt.
by mass spectroscopy, calcd. for C;H ;451,04 C, 33.5; H, S.40; Si, 31.3 %; mol.

" Redistribution studies with polysilanes. Part II. For Part I see ref. 1. Presented in |
at the Division of Organic Chemistry, 150th National Mesting of the American Chemical Soci
Atlantic City, New Jersev, Sept. 13—17. 1965. Abstracts, p. 76S.

°® The reaction procecds equally well in metal, Vycor® or acid-washed glass tubes.
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