
5% PRELIYISART \ 

2 H. GIUUS ASD A_ G. BROOK. J_ Am_ C&m_ SE_. 76 (1954) qS_ 
3 E- \irrBERG. o_ Sl-EcKZR. H. J_ _~SDRISCEIECIi. L. &UXZBICHLER ASD E. STAUDE. -4 

Chum.. IRtmr. Ed_. 2 (1g63) so:_ 
_I D. BLXE. G. E. COM-ES. ASD J. M. TATE. J_ Chem_ SOL. (x961) 618. 
5 F- W_ G. FEAROX. Ph_ D. Thesis. Unicersity of \i’aIes, 1965. 
6 J- J- EISX. J- Or=_ Ck.ms.. 2S (1963) 707. 
7 H- GILHAX ASD G_ I._ !SCHWEBKZ. in F_ G. A. STOSE ASD R. \VEST (eds.), _-I&zn~cs in 01 

n&.z%c Cknzz-&y. I-ol_ I. Academic Press, Sew York. Ig6+ 
S H. Grrwas. R. HSRRELL. Ii_ Ys CHAXG AXD S. COTTIS. J_ Orgnmmcranl. C&m., 1 (1964 
g C. STOLBERG. dn~ey~. Ckm. It~t~rn. Ed.. 2 (1963) ISO_ 

10 H. Gu-x-is AISD R. _A- TOX~SI. J. Org. Circm.. ZS (1963) 1651. 
IL G- R_ Hr-ss A.SD R. V-ES. J_ _-Zm_ C&m. Sac.. ST (r965) 3gg3_ 

Reccei\-ed IIarch 29th. 1966 

J_ or&wwnuraz. cI!cm.. 5 (1966) 5g2-5gi 

Tkermolysis of methoxy-substituted polysilanes’ 

Tn a previous report’ we have described the base-catalyzed sillicon-silicon 
silicon-me&ox>- redistribution with substituted pal>-ailaner+. Tn the case of 
dimethyltetramethoxydisilane (T), the bse-cataI>-zed redistribution ~-as estrer 
rapid at 130=, and within five‘minutes c~S:a of the theoretical meth!-ltrimethc 
silane was obtained based on the stoichiometr)- in equation (I). 

Me Me 
! I 

fSIeO}~i--Si(OSfej, - -\LeSi~OSfcj, + ~SIeO)SiSIe~, 

I 

During the coume of this latter investigation we obsen-ed that I undergo 
#SOP& redktribution in the absence of added b=e. Thus, when I was heated at I 
for -go h, the products were methyItrimethoxv~ilane, tris(methyIdimethosysil 
methyL&ne (TI) and a Gsco~ nonvoiatile poIy&ne residue (IIr)“. 

Me 
I 

* 

I L SLeSi(O~fe?~ + ?>IeO) .: SiI,Si?rIe f “higher rm!vsilane residue” _ _ 

II III 

Compound 11 was isolated from the residue III b\- distillation ; b-p. I IO-I I I 5 

m. yi_eId zo-23 yO (-9~al. Found: C, 33.5.332~; H, S-33. S-60; Si. 30-S 3;. moI_ wt. 
by m25-‘; spectroscopy, calcd. for C,,H,Si,O,: C, 33-s; H, S._lo; Si, 31.3 yO; mol. 

* Redistribution studies with polysilanes. Part II. For Part I see ret I. Presented in 
at the Division of Organic Chemistry. rgo*& Sarional Jltyting of the American Chemical Soci 
_ltkltiC City. X-V J-v. Sept. i3-77. 1965. _%bStractS, p_ 7625. 

*- The reaction proceeds equalI>- well in metal. Vycofl or acid-washed glass tubes. 
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35%) _Assignment of the unusual branchedchain structure II rather than the linear 
structure IV did not follow straightforwardly from the spectral properties. 

The VA:-spectrum showed no im, above 200 rnp, consistent with the results 
pre\iously reported2 for other branched-chain derivatives The absence of an absorp- 
tion in the 235-40 rnp region1s3 argued strongly against the linear structure IV. How- 
ever, the XUR spectrum* showed singIets at 6.51 and g-75 r (ratio 3 12) assigned to 
the JIeOSi and ,XeSi protons, respectively. The SXR results are consistent with 
structure II only if a fortuitous equivalence in chemical shift of the two MeSi groups 
is assumed- The necessity of this assumption prompted us to obtain chemical evidence 
for the assignment of structure II. 

Compound I was converted to the permethylated derivative 1’ in an overall 
yield of S7 9; (3)_ Compound V (b-p. 94-so/S mm) was purified by VTC and isolated 
as a low-melting was>- solid. 

Me 
! 

1 a (CI,Si),SiMe XcMg6r 
1oc)- 

____f (Me,Si),SiJIe (3) 

The II;?- spectrum of \’ showed no 2 ns abo\-e 200 m/l, consistent with a branched- 
chain structure. The SJER spectrum showed the expected singlets at 9.S6 and 9-95 t 
assigned to the Me,% and MeSi protons, respectively (ratio 3 I I). Finallx-, samples of V 
prepared b- two previously reported procedures, (# and (5)s. were identical in all 
respects to that prepared according to (3)_ 

i%+i),Si 
MeLi 

->Ir,Si 
!_JIe+f,SiLi 

MC-SO, 
+ 1- (4) 

SIeSiCi, -+ 3 Me,SiCl 
Li 

THF ’ v (5) 

It is interesting to compare the thrlmal reactix-ity of I with that pre%Yously 
reported for other organoclisilanes. The isomerlzation of hexameth#lisilane has been 
reported6 to occur at 600” and, in general, pentameth@isilan~~l compounds and 
methylpolysilanes have been observed’ to have good thermal stability. Pentamethyl- 
diGlarry cyanide, a notable exception, has been reported’ to undergo a redistribution 
reaction at i75’- 

\\‘e observed that other methoxy-substituted polysilanes also undergo this 
thermal redistribution_ When I,z~etho~~~etrameth~l~~~e (VI) was heated at 

* _U STIR cpectra wxe determined at 50 cps with a Xvarian -460 Spectrometer as cu. IO 7; 
solutions in car-bon tetrachloride using tetxamethylsilane as internal standard. 
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~5” (t~;~ E 2 h) the products were dimethyldimethox~&ane and the homologous series 
of z,w-dimethoxypermethyIated pol~-siknes (VII). At a somewhat higher temperature 
(2733. the trkikne VIk gave dimeth+limethox+hme and higher members of the 

XeO(.Silfe&O~fe - Jfe,Si(OJze)~ + MeO(SiJXe=)rOJfe (6) 
VII a. x = 3 

b.Ir=$ 
c,n=5 

polysihme series ITT_ While these limited relative rea.ctivities parallel those observed’ 
in the base-cak+zd reactions, the distribution of products is quite different_ Whereas 
base-catal!.-sis ga\-e mainly the trisikane WIa from VI and the pentasikme \TIc from 
\-a, the thermoI>%s gives a more random distribution of the series MI. 

..Uthough the nature of these reactions is uncertain, an cr-ehmination to gil-e a 
diva?ent silicon (siknej intermediate (7). followed by a series of insertion reactions 
starting with the disiiane (Sj -teems quite probable. A similar pathway is envisioned 
for the thermoksis of I. When the disikne \I was heated at 22~~ in the presence of 

JfeO(SiXeJ,OMe - JIezSi(OJfe)Z - Me&Z: !,j 

1-1 

excessdiphenyIacet_vfene. r.r,~~-tetrameth_l-2,3,~,6-tetnphen~I-r,~~ilac~clohesa- 
diene (\TIIj was isolated in a 49 7; yield, m.p. 323-s: (lit8 324-6”, mised m-p.)‘. 
Compound VIE has been isolated in pretiousl_v reported reactions behe\-ed to involve 
dimeth+iIykne_ * * Experiments designed to answer these interesting questions wih 

be part of our continuing study of the thermal reactions of these and related poiy- 
siian~_ 

The authors are indebted to Dr. G. Kahos for his determination of the mass 
spectra and to Mm_ Barbara Taub for technical assistance- 

_ We wish *a thrnk Professor H. Gilman for providing us with a known sampIe of VIII. 
Our sample of X7111 xx-as also sh0u-a to be identical with a szmple prepared (see ref. 9j by the 
method of Volpin. tt ai.19 

me See ref. S and pertinent references cited therein. 
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ANNOUNCEMENT 

\iiill be published shortly in Or~anonwtallie Chtwzistry Reviews: 
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dungen der Elemente Zink, Cadmium, Quecksilber und Beryllium. 

R. MUELLER, -t’ber Silikone. CIX. I?ber Organo-fluorosilikate und ihre 
X’erwendung zur Darstellung metallorgtischer Verbindungen. 
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groupe I\’ B. 
G. G. EBERBRDT, Recent developments in the catalytic applications of the 
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