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Several years ago the reaction of l,5-dimethyltricyclo[2.1.0.02'5]pentan-3-one (1) with 

dimethyl acetylenedicarboxylate ($1 at 198’. was reported to give two products (2). The 

minor product was identified as dimethyl 4,5-dimethylphthalate (2) and was postulated to arise 

by thermal isomerization of L to 2,3-dimethylcyclopentadienone ($) followed by Diels-Alder 

addition of { and decarbonylation to give ,$ (eqn. 1) The major product was not identified. 
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Because of the current interest in the reaction of bicyclobutanes with dienophiles (1.3) 

we have reinvestigated the reaction between j, and $. We have found that the major product in 

the reaction at 198’ is dimethyl 3,5_dimethylphthalate (2) and that the ratio of 2 to 2 pro- 

duced is strongly dependent on the temperature at which the reaction is run. 

Identification of 2 was by comparison of its melting point and IR and nmr spectra with 

the known compound (4) which we synthesized by the reaction of Z-methyl-trans-1,3-pentadiene 

with dimethyl acetylenedicarboxylate followed by dehydrogenation with chloranil. 
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When j, and { were heated in a sealed tube at 375” the ratio of 2 to 3, was found to be ca. - 

at 250” the ratio was ca -* 2:l; at 198” it was ca. 3:l (5) while at 100’ (and at room - 

temperature) only 5, could be detected. The products were also shown to be thermally stable. 

if one assumes that 2 is the product of a bimolecular reaction between 1 and & and that 

,$ is the product of the slow, rate determing isomerization of J, to 2, followed by a rapid 

Diels-Alder reaction and decarbonylation, it follows that the former reaction should have a 

more negative entropy of activation. Therefore the unimolecular iscmerization reaction has 

the higher activation energy. 

It should be pointed out that if the iscmerization of 1 were concerted and followed one 

of the pathways outlined by Wiberq and Gloss (6) for the bicyclobutane to butadiene rearrange- 

ment, one might expect either cis-trans-2,3-dimethylcyclopentadienone (6) or 2,3-dimethyl- --- 

trans-bicyclo[2.l.O]pent-2-en-5-one (I). The alternative, a diradical intermediate (@), is -__ 

perhaps more reasonable. 
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We are currently investigating the mechanisms of these novel and deepseated reactions 

and rearrangements in detail. Attention, will also be focused on why the reaction of 1 and 

$, proceeds so readily and yet 1 does not react with the more reactive dienophi le, benzyne (1). 
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