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A fundamental mechanistic ambiguity in the thermal conversion of cyclo- 

pentene to cyclopentadiene and hydrogen has been recognized but unreeolved 

for over twenty years (l-3): Are the hydrogen atoms which become molecular 

hydrogen in a 1,4- or a 1,2-relationship in cyclopentene? Does the 

reaction occur through a 6-centered or a b-centered transition state? 

Recent theoretical developments have sharpened the issue. Application 

of the proposals of Woodward and Hoffmann (4) based on molecular-orbital 

synuaetry relationships would suggest that the 1,4-elimination could be 

concerted, while the calculations of Benson and Haugen (5) based on an 

electrostatic model for k-centered reactions would seem to favor a 1,2-elim- 

ination through a polar transition state. 

The experimental results now reported implicate both 1,4- and 1,2- 

elimination of hydrogen from cyclopentene, with the 1,4-process being 

favored. 
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1,2-ellmillation 
-- Q+ (-$+lb+m 

4-Dmtcriocyclopentena (6) (4s &, YC% & (7)) VICI pym~ca at 55.0' 

and the p?xd.uate vere emlyzed by ~~86 spectrcmetry: the recovered cydo- 

pentella was U&,96$ & edithe cyelcpentaaene poduccd~re n%go,8y$ 

s. l!be ie0tOplc ccuposltione Of cyclopsntene cmd cychpentsdlene &ter 

four eeperwe rune rt 550' lasting 4 to 16 minutes were lndlstlngul8hable. 

'Llms the observed d.W.ferences in isotopic aoqoeltion between starting 

mterlal 8n3 product erigLnate daring the elimlnrtion of & or RD, end 

both 1,4- ard 1,2-precesses are opretlve. 

If aa imprtantklaetic ledape effect for the kdeuterle or 4-pretio 

eubstituenta is lnvelm3 at 550” (8) then the ratio of up to RR eUm%mtion 

correepoadr~ to (4,, + kL,2)/kl,z, phere kl,4 aul kl,* are t&e intr-imh 

rate aoneturts r0r the lx0 mdee Of meation, am the eymetry correated 

rrtio ka,&l,a 18 qprorimtely 12. 

T%eeennirtenrdreuo?e the pmimntrole played bytke premnabl.y 

concerted :L,Celimimtion Qf hyarogenfrcpcyQlopentene, yet dem7Aetmt.e 

that the 1,2-Wt.lsm ia not guite negligible. 
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