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ABSTRACT: l -Trimethyisilyl-2-phenylcyclopropene (1) was generated from 
bromo-lithium exchange of 1-bromo-2-phenylcyciopropene followed by treatment with 
trimethylsilylchlotide. Compound 1 underwent ene dimerizations to give endo and exo 
dime~ $ mid 6 which would dimerize by coupling reaction to yield a sole tewamer 4. 
© 1998 Elsevier Science Ltd. All rights reserved. 

Cyclopropene contains 27.7 Kcal/mol of olefinic strain energy and 55.2 Kcal/mol of strain 

energy I and undergoes erie dimerizations to form 3-cyclopropylcyclopropene, [2+2] dimerizations 

to form tricyclo[3.1.0.02,4]bexane, coupling dimerization to yield hexatriene, or rearrangement to 

vinyl carbene to release olefmic strain energy. 2 Baird reported that 1,2-substituted cyclopropene, 2- 

tert-butylcyclopropenecarboxylic acid, undergoes ene reactions to generate two stereodimers which 

were proposed to be formed from endo and exo transition structures 3 which were further studied by 

theoretical calculations. 4 Padwa reported that two 1,3,5-hexatrienes (cis and trans at central double 

bond) were isolated by heating 1-phenyl-2-carbomethoxy-3,3-dimethylcyclopropene and these two 

hexatriene could be readily interconverted by thermolysis. 5 However, BiUups and Wiberg groups 

both claimed that only one 1,3,5-bexatriene was formed when 6-(bicyclo[4.1.0]hept-l- 

yl)bicyclo[4.1.0]hept-1 (7)-ene underwent coupling dimerization reaction, and the configuration of 

the central double bond of this triene diraer was not known. 6 Therefore, to understand the 

mechanism for the formation of triene dimer of cyclopropene is of great interest. 

Although 1-trimethylsilyl-2-phenylcyclopropene (1) was synthesized by carbometalation of 

3-(trimethylsilyl)propargyl alcohol followed by iodinolysis, chlorination, and deiodochlorination, 

the chemistry of this compound was not studied yet. 7 We describe here a new synthesis and the 

stereochemistry of the dimerization and tetramerization of 1. The immediate precursor of 1, 1,1,2- 

tribromo-2-phenylcyclopropane (2),8 was prepared by dibromocarbene addition of 1-bromo-1- 

phenylethene. Compound 2 was treated with 2.5 equiv of methyllithium at -40 "C and the mixture 

was stirred for 30 rain before 1.5 equiv of trimethylsilyl chloride was added. The mixture was 

stirred at -40 "C for 30 min, and then allowed to warm to room temperature. Water was added, and 

the mixture was dried, concentrated, and chromatographed to give 1 (88 % isolated yield) 9 which 

was trapped by cyclopentadiene to give adduct 3 (Scheme 13.10 Compound 1 was generated and 

sealed in vacuum tube. After three weeks, the mixture was purified by recrystalization to give 4 (85 

% isolated yield), 11 a tetramer of cyclopropene 1 and its structure was shown by single-crystal X- 

ray analysis (Figure 13. 
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Figure I. The structure of  tetramer 4. 
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According to the single-crystal X-ray analysis, the tetramer was formed from two 

diastereomers 5 and 6 which were ene dimers of cyclopropene 1. These two erie dimers 5 and 6 

were proposed to be formed from endo and exo tranistion structures. There are two effects that 

influence the outcome. (1) The double bond conjugated to phenyl group is more stable than that 

bonded to silyl group; (2) The carbocation on the carbon-2 is more stable than that on canbon-1 in 

compound 1. The dirnerization of erie dimers would presumably involve a 1,4-diyl intermediate 7 

that could undergo cyclopropyl rings cleavage to give the triene tetramer 4 (Scheme II). In principle, 

initial bond formation would occur to generate three types of intermediates - two phenylcyclopropyl 

7, a phenylcyclopropyl and a cyclopropyl, and two cyclopropyl biradicals. Because the intermediate 

7 is the most stable biradical, the coupling of ene dimers generated tetramer 4 as a sole adduct. To 

the best of our knowledge, none of cyclopropene derivatives undergo ene dimerization followed by 

coupling reaction to give tetramers exclusive of bicyclo[4.1.0]hept-1 (6)-ene and bicyclo[4.1.0]hept- 

l(7)-ene. 6 Compound 1 is the first simple cyclopropene derivative that can form this type tetramer. 

The chemistry of cyclopropenes 5 and 6 and triene tetramer 4 is under investigation. 
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