
Tetrahedron Letters Vol. 21, pp 5C77 - 3030 
@ Pergamon Press Ltd. 19BO. PTidxd in Great Britain 

TETRARIS(TRIEETHYLSILYL)ETHYLENE AND RELATED COMPOUNDS, CROWDED OLEFINSl 

Hidaki Sakurai,* Yasuhiro Nakadaixa, Mitsuo Kira, and Hiromi Tobita 

Department of Chemistry, Faculty of Science, Tohoku University, Sendai 980, Japan 

Summary: 
ethylene 
prepared 
radicals 

Tetrakis (trimethylsilyl)ethyLene C&l, tris(trimethylsily1~ (dimethylsilyl) 
and 1,2-bis(trimethylsilyl~-1,2-bis(dimethylsilyl)ethylene have been 
and spectral properties are described. ESR spectra of anion and cation 
of &. are also recorded, indicating a nonplanar twisted structure for &. 

These crowded olefins show interesting reversible thermochromism. 

Preparation of crowded olefins has been an intriguing target in the organic 

chemistry because one can anticipate unusual properties due to molecular distor- 

tion for these olefins. me report preparation and some properties of tetrakis- 

(trimethylsilyl)ethylene (2) and related compounds.* 

An exotherrnic reaction of 1,1,2,2-tetramethyl-3,4-bis(trimathylsilyl)-1,2- 

disilacyclobut-3-ene (z),3 prepared by our new method, 4 in ether with 0.93 equiv- 

alent of bromine resulted in the formation of a clear pale yellow solution of & 

which was subjected to a further reaction with methyllithium without isolation. 

After usual work-up, &was obtained in 41% yield as a yellow crystal.5 
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Tristtrimethylsilyl) (dimethylsilyl)ethylene ($ was also isolated from the 

reaction mixture in ca. 5% yield as a pale yellow crystal.' - Reduction of zwitb 

excess LiAlH4 gave 1,2-bis(trimethylsilyl)-1,2-bis(dimethylsilyl)ethylene (2) in 

81% yield as a white crystal.' 



Reduction of J with potassium,in dimethoxyethane gave an anian radical and a 

well-characterized ESR spectrum was obtained as shown in Fig, 1. Small but defi- 

nite temperature dependence of the ESR spectra was observed; temperature i"C) and 

hyperfine coupling constants (hfcc, in ~ZIUSS) are: +2O, D.1851aH), 4+65(aegSi), 

2.61lalrCI; -20, 0.188(aH), 4.43XazsSi); -80, 0.190(aHl, 4.22&gSi). 

A caticmic radical of L weis also obtained upon oxidation with AlC& in di- 

chloromethane. 
3 

The E% spectrum of lt 

Oy30 

shows no tempssature dependence and is 

shown in Fig. 2: hfcc [gauss) (O*C) (a,), 17.75(a2sSi). 

An interesting ccqparison may be made between these data and those of both 

anion and cation radicels of 2,2,4,4,6,6,8,8-octarnethyL-2,4,6,8-tetrasilabicyclo- 

f3.3,01oct-l-ene {g) s ,Bock, Fritz et al. reported Larger 2gSi and 'H coupling 

constants for buth 9' QazsSI =§.72G, 

G, aF2=2.486, $%O.G2G at 180 K). 
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The marked difference in the magnitude of azssi can be explafned in terms of 

the distorted nonplanar structure of&. Thus, examinatim of a molecular model 

demonstrated that L ctinot be planar and therefore twisted conformations are 

important even in the ground state of the molecule. An interesting and important 

feature of & is that extzensive o(Si-Cl-p mixing is possible in the twisted con- 

formation (zj, while nonbonding repulsion of methyl_ groups for2 is aissolved by 

forming five-membered rings in 2, so that the tetrasilyl-substituted ethylene 

arrangement of $_ is fixed to be planar, Since both spin polarization and hyper- 

conjugation can determine the magnitude of the 
29 Si hfcc and countervails each 

other, 
LO 

the magnitude af 2g Si hfcc should be smaller for nonplanar radical ions 

of Lthan for radical ions of 5. The temperature effect on the a2sSi of 2' sup- 

ports the explanation. The twisted structure being the prefered conformation, 

smaller a2sSi should be observed at lower tzmperature as indeed it is shown 

experimentally. 

As another indication as crowded olefins, 1, $, and2 show interesting re- 

versible thermochromismn. Thus, at ca. ZOOY J>d 2 become orange yellow and - 
deep yellow, re5pectivU.y. The color of 2 also changes to yellow at ca. 2OO'C. 

At -7flOC, both & and &become colorless, These observations merit further de- 

tailed spectroscopic investigation and theoretical calculation on the molecuie 

which are currently under way. 
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Figure 1. ESR spectra of the anion radical of tetrakis(trimethylsilyl)ethylene 

(A). (a) Experimental at 2O'C; (b) Simulated with hfcc(gauss) 0.L85(36LH), 4.65 

(42gSi) , 2.61(lL3~) and line width of 0.06G. 

(a) Experimental (b) Simulated 

Figure 2. ESR spectra 

(1). 
&29 

(a) Experimental 

(4 Si) and line width 

of the cation radical of tstrakis(trimethylsilyl)ethylene 

at O'C: (b) Simulated with hfcc(gauss) 0.30(36'11), 17.75 

of 0.12G. 

(a) Experimental (b) Simulated 
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