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Derlvatlves of cycloheptatrlene have been the SUbJeCt of much study over the past few decades 

The three methods of their synthesis, VIZ lsomerlzatlon of blcycloC2 2.1]-2,5-heptadlenes', 

pyrolysis of i','l-dlbromobicyclo[4.1.01heptanes2, and addition of methylene carbene to aromatic 

compounds3'4 all suffer from the disadvantage that they invariably afford rmxtures of lsomeric 

cycloheptatrlenes, from which the pure compounds can only be isolated with great dlfflculty We 

here wish to report a new facile synthesis which gives high yields of substituted cyclohepta- 

trlenes not contaminated by lsomerlc products. 

Treatment of the thlophene l,l-dloxldes5 _ la-c - dlenes with inverse electron demand6 - with 

an excess ' of a suitably substituted cyclopropene (2a_c) at temperatures between -50 and +50 'C 

In methylene chloride produces the substituted cyclohepta-1,3,5-trienes 5a-f In vlrtUally quanti- 

tatlve yleld8 The reactlon 1s thought to proceed v1& a rate-determining [n's + r2sl cycloaddition9, 

giving the Duels-Alder adduct 2, subsequent cheletroplc cleavage 
10 

of 2 results in the expulsion of 

SO2 to afford the cycloheptatriene 2, which 1s probably formed via the corresponding norcaradlene 4' 

The reactlon 1s analogous to that of 1,2,3-trlphenylcyclopropene with tetraphenylcyclopentadlenone 
12 

yleldlng 1,2,3,4,5,6,7-heptaphenyltricycloC3 2 1 0 2,4 loct-6-en-8-one, which upon being heated splits 

off CO to give heptaphenylcycloheptatriene 13 In our reactlon, the proposed IntermedIate 3 was not = 

detectable by NMR, even at temperatures as low as -60 'C We attrlbute this to the excellent leaving 

ability of the SO2 fragment 
14 
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?_a) R,=R2=Me, R3=H $a) Rq=Rg=R6=H 

b) R,=R2=&-Bu, R3=H b) Rq=Me, R5=R6=H 

c) R,=R3=L-Bu, R2=H c) Rt;=Me, Rq=R5=H 

2~) R,=R2=Me, R3=Rq=R5=R6=H 

b) R,=R2=R4=Me, R3=R5=R6=H 

c) R,=R2=R6=Me, R3=R4=Rg=H 

d) R,=R3=g-Bu, R3=R4=R5=R6=" 

e) R,=R2=L-Bu, R&=Me, R3=R5=R6=H 

f) R,=R3=4_-Bu, R6=Me, R,=RL=R5=H 

15 As expected , the cycloaddltlon step 1s greatly influenced by sterlc effects For example, 

whereas 3-methylcyelopropene (2) reacts with 2,!Gdlmethylthlophene l,l-dloxlde (la) to give the 

eorrespondlng cycloheptatrlene 2 III high yield, no reaction occurs between 2 and 1,3,3-trlmethyl- 

cyclopropene 01 3,3-dlmethylcyclopropene. Slmllarly, 2,4-dl-x-butylthlophene l,l-dloxlde (L) 

affords the cycloheptatrlene z on treatment with I-methylcyclopropene at 49 “C, but the latter 

does not react with 2,5-dl-t-butylthlophene l,l-dloxlde ($, even on prolonged heating to 60 'C. 

The synthetic route described above 
16 

allows a wide range of ~somerlca.Lly pure substltuted 

cycloheptatrlenes to be isolated in high yield (> 95 %), the only limltlng factor being any 

excessive sterlc crowdlng II-I the transItIon state of the cycloaddltlon. 
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