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SUMMARY 

(l- and trans-Zbromovinyl)trimethylsilane react rapidly with lithium in 
ether, however, dehydrohalogenation and coupling reactions preclude good yields 
of the lithium reagent. In situ trapping with excess trimethylchlorosilane yields truns- 
bis(trimethylsilyl)ethylene and demonstrates > 80% conversion to lithium reagents. 
In this latter case, prolonged reaction with lithium leads to reductive silylation of the 
derivative product and formation of 2,2,4,4,7,7,-hexamethyl-6-(trimethylsilyl)-2,4,7- 
trisilaoctane. 

Studies have been undertaken to compare derivatives of trimethylvinylsilane 
with analogous derivatives of styrenes and a-olefins. In the study of the reactions of 
(l-and trans-2-bromovinyl)trimethylsilane with lithium metal, we have found that 
serious complicating side reactions (dehydrohalogenation, coupling, and polymeri- 
zation) preclude good, isolable yields of the vinyllithium reagent. Thus, the reactions 

appear to resemble those of analogous styrene derivatives’-5 to a much greater ex- 
tent than similar derivatives of a-olefins’*5-g_ 

When (truns-2-bromovinyl)trimethylsilane is reacted with excess lithium 
dispersion in anhydrous ether at room temperature, the initial reaction is complete 
within five minutes, and product ratios remain nearly constant for at least thirty 
minutes. The course of this reaction was monitored by GLC by determining ratios of 
derivatives from both hydrolysis and reaction with trimethylchlorosilane. These 
derivative products and their ratios are shown in Table 1, Section A. Comparison of 
the two sets of derivative products and their ratios leads us to conclude that the 
compounds shown in Table 1, Section.B, were present in the stated ratios at the end of 
reaction 1, prior to derivatization. 

* To whom correspondence should be addressed. Present address: Army Research Off~ice, BoxCM, 
Duke Station, Durham, NC 27706. 

* This work comprised part of the Master’s thesis of Mr. Velitchko, accepted at Villanova University, 
May 1971. 
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TABLE1 

PRO~UtiS AND PRODUCT RATIOS” RELATED TO REACTION 1 

seaion A: Products and product ratios from derivatlzation 
I. With water: 
Me,SiCH=CHJMe,Si~HJ/“Coupling Products”* 5/l/3 
2. With trimethylchlorosilane: 
Me,SiCH=CHZjMe,SiCS~~~/rr~ns-Me,SiCH=CHSiMes/~Coupling products” 2/I/3/3 

Section B : Products present before derivatization 
Me,SiCH=CHt/Me,SiCkCLifMe,SiCH=CHLi/~Coupling products” 2/I/3/3 

p Product identity ascertained by isolation and comparison with authentic sampks. Reported yields are 
in mole proportions, r&t&e to total GLC detectable products. Isolation andmo~tor~g carried out on a 
Hewlett Packard F & M Model 700 GC utilizing 10% SE-30 on acid-washed, siianized Chromosorb W. 
* Designation of @V), a mixture of at least three components, as “coupling products” is based upon identical 
retention times in ations Al and A2, and observed PMR absorption ratios of vinyljsilyl-methyl= 1.9/P. 

SCHEME 1. 

REACTION OF (trons-2-BROMOVMYL)TRIMETHYLS~NE WITH LITHIUM 

trans-Me$iCH=CHEP a) + exCeSS 6-i 
raam temp. 

ether 
MejSiCHsCHLi + LiBr 

an 

Me$iC- ‘CH + Me3SiCH=CH2 + Libra *Coupling products* + LiBr 

Me$.iCH=CHZ + Me$iiC~Cl..i 

Reaction 1 is represented by Scheme 1. 
While any rigorous definition of reaction rates is presently impossible, it is 

obvious from product ratios (Table 1) that about 66% of the viny1 bromide was con- 
verted to v~y~~t~urn reagent. This is olearIy the fastest reaction. The derived ratio of 
“coupling products” to lithium ~t~ethy~s~yl)acety~de indicates that coupling reac- 
tions probably proceed about three times as fast as the dehydroha~ogenation under 
these conditions. Further, the derived 2/l ratio of vinyltrimethylsilane to lithium 
(trimethylsilyl)acetylide indicates that the lithium acetylide participates neither in the 
coupling nor in the dehydrohalogenation reaction. 

When the products of reaction (1) (Scheme 1) are permitted to stir for an addi- 
tional lengthy period of time in the presence of exmss lithium, a gradual decrease of 
(24ithiovinyl)trimethylsilane, vinyltrimethylsilane, and. ‘%oupling products” is 
observed concurrent with the appearance of compounds with high GLC retention 
times. This may be reasonably attributed to polymerization. 

When t~~~s-2-bromo~yl~t~ethyls~a~e reacts With excess lithium in ether 
in the presence of a large excess of ~~ethyl~~o~osi~ne, a brief induction period 
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aluminum hydride. into the flask [When simultaneous derivatization was desired, 
freshly distilled trimethylchlorosilane (0.04 mol) was added.] The bromovinyltri- 
methyls~~e (0.006 mol) was added to the flask. The reaction mixture Was stirred 
magnetically at room temperature, Aliquots were taken ‘by syringe at intervals, 
quenched in water (or trimethylchlorosilane), and the ether layer examined by GLC. 
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