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ABSTRACT: 3,3'-Bicyclopropenyl (1) was synthesized from a new isomer 3 
of 1 -chloro-2-(2-chloro-3-trimethylsilyicycloprop- 1 -yl)-3-trimethylsilylcyclopropanes, 
which was formed by ene dimerization of 1-chloro-3-trimethylsilylcyclopropene (2) 
foUowed by reduction with diimide. Compoumd 2 was generated by 
debromochlorination of 1-bromo-2,2-dichloro-3-tfimethylsilylcyclopropane (4) which 
was synthesized by dichlovocarbene addition of [3-bromovinyl uimethylsilane. 
© 1997 Elsevier Science Ltd. 

The valence isomers of benzene have attracted the attention of both theoretical and 

experimental chemists for well over a century. 1 The first derivative of the last-known isomer of 

benzene ((CH)6), 3,3'-bicyclopropenyl (1), was prepared by Breslow and Gal by dimerization of 

triphenylcyclopropenyl radical in 1959, 2 but the parent compound was not synthesized until 1989 

by BiUups and Haley, 3,4 and the X-ray crystal structure of I was later determined in 1993. 5 

Compound I has been prepared by treating the mixture of 1-chloro-2-(2-cb_loro-3- 

trimethylsilylcyclopropyl)-3-trimethylsilylcyclopropanes with tetra-n-butylarnmonium fluoride. 4 

This mixture of cyclopropanes were generated by double monochlorocarbene additions to 1,4- 

bis(trimethylsilyl)buta- 1,3-diene which was synthesized by coupling of [3-bromovinyltrimethyl- 

silanes. 

ARhough erie dimerizations of cyclopropenes are well known,6 the regioselectivity of these 

reations is rare. 7 Furthermore, the methods for designed synthesis of cyclopmpenes have not been 

reported. We describe here the synthesis of 1-chloro-3-trimethylsilylcyclopropene (2), a new 

cyclopropene, and its use in a key step to prepare the immediate precursor of compound 1, a sole 

new isomer 38 of 1 -chloro-2- (2-chloro-3-trimethylsilylcyclopropyl)-3-trimethylsilylcyclopropanes 

in high yield (92 %), which was not obtained by Billups' method, via erie dimerization. The 

starting material 1-bromo-2,2-dichloro-3-trimethylsilylcyclopropane (4)9 (trans : cis = 6 : 1) was 

prepared by dichiorocarbene addition to [3-bromovinyltrimethyisilane (trans : cis = 12 : 1). 

Compound 4 was treated with methyUithium at -40 "C and the mixture was stirred for one hour 

before cyclopentadiene was added. The structure of the Diel-Alder adduct 510 which was formed 

from 6 (ene-dimer of 2) 11 and cyclopentadiene, was determined by single-crystal X-ray analysis 

(Figure 1). 
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The ene dimerization of compound 2, in principle, can generate twenty-lure pairs of 

enantiomers of 3-cyclopropylcyclopropenes, but there is only one of them formed. There are three 

effects that influence the outcome. (1) The more stable alkene has the more highly substituted 

double bond; (2) As two cyclopropenes approach each other, two bulky trimethylsilyl groups are 

farther; (3) At the transition state, the interaction between chlorine atoms in two cyclopropenes is 

greater than that between two cyclopropene rings. 

Compound 4 was treated with 1 equiv of methyllithium at -40 "C and the mixture was 

stirred for 2 hours and the product was reduced by diimide which was generated by reaction of 1 

equiv ofp-toluenesulfonhydrazide and another 1 equiv of methyllithium. 12 The mixture was stirred 

at -40 "C for 1 hour and room temperature for 12 hours, and only one product 3 was obtained. 

According to the 13C NMR spectrum (containing 8 different carbons), this compound was formed 

from less hindered side of 6. 

The vacuum gas-solid reaction (VGSR) 13 procedure was employed to convert 3 to 1 with 

tetrabutylammortium fluoride at 25 "C and 20 mtorr and compound 1 was trapped with 

cyclopentadiene (72 % isolated yield). 4 

1 exl. MeLi~ 1 eq. H2NNHTs S ~  H C 1  
-40 "C ~ 1 eq. MeLi " TM 

Br' TMS 2 hr. -40 "C, 1 hr 
r.t. 12 hr. - ,~<,~TMS 

3 H 

4 92 % 

1 72 % 

The chemistry of cyclopropenes 2 and 6 and elimination of 5 to generate fused 3,3'- 

bicyclopropenyl are under investigation. 
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