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SUMMARY 

The photoelectron spectra of substituted ethylenes, H&=CHX & = H, CH,, 
SiH,, CH2CH3, CH,SiHJ are discussed in the light of results of CNDO-type 
molecular orbital calculations. The characteristic shifts of the first bands are explained 
in terms of a qualitative model for the substituent effects of 2~- and /?-silyl groups upon 
n-systems. 

INTRODUCTION 

The dichotomous donor-acceptor effects of silyl substituents upon rr-systems 
has long been a topic of interest2*3.4*5, and the ethylene moiety-the simplest of 
n-systems-is well suited to their investigation. Trimethylsilyl-substituted ethylenes 
have already been thoroughly investigated by various other techniques5”*‘, and the 
photoelectron (PE) spectra of two such derivatives have been reported recently6. In 
order to eliminate extraneous influences and to facilitate the understanding of specific 
effects, the photoelectron spectra of five simpler ethylene derivatives have been studied 
with the aid of CNDO/2 and modified CNDO/2 MO calculations. 

H1 ,,c=c:z (X=H, CH,, SiH,, CH,CH,, CH,SiH,) 

It shouid be noted at this point, that PE spectroscopy simply allows the 
measurement of energy differences between electronic states, and it is only via 
Koopman’s theorem that these energies can be associated with factorized molecular 
orbitals’, The perturbation of the latter may be further partitioned into various effects 
(inductive, conjugative, etc.), and these in turn may exhibit some dependence on 
geometry (conformation). Although this simplification of the true molecular states is 
contrived, it does provide an instructive, if artificial, model for substituent effects, the 
component contributions of which may be derived from the proper comparisons 
within series of compounds. 

* For part XIV see ref. 1. 
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Spech-a 
The spectrum of ethylene was taken from the literature&. All other spectra were 

recorded with a Perkin-Elmer PS-16, employing a 1270 electrostatic deflection-type 
analyzer, and were ca!ibrated with argon. The samples of vinyl- and allylsilane were 
introduced into the spectrometer without exposing them to air. 

Synthesis 
The preparations of vinyl- and allylsilane were carried out by estabhshed 

methods1 ‘. 
Yinylsilane was obtained in 90% yield via the LiAlH4 reduction of vinyl- 

trichlorosilane in n-butyl ether16_ The reduction was followed by fractional conden- 
sation, in which the product was collected by trapping with a cold bath at - L36O. 
Purity was ascertained by molecular-weight determination (found : 58.5 ; calcd. : 58-l), 
as well as by NMJX and IR spectroscopy”. 

_Allylsilane was prepared via the synthesis and subsequent reduction of allyl- 
trichlorosilane. Allylmagnesium chloride reacted in ether with a 2.5-fold excess of 
SiCI, to give allyltrichlorosilane in 28% yield ls*lg. This was then reduced with 
LiAIH4 in n-butyl etherI to form allylsilane, which was isolated by fractional 
condensation and collected at - 116”. The product exhibited the correct NMR 
spectrum and molecular weight (found : 72.6 ; calcd. : 72.2). 
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