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3-Methylene-1,4-cyclohexadienes rearrange thermally to aromatic compounds. The 

reaction' was discovered at the turn of the century by Auwers2 in connection with studies 

on the Reimer-Tiemann and related reactions. Accordingly, the common migrating groups (R2) 

Rl 

have been CHC12 and CC13.3 Bird and Cookson presented kinetic data which suggested a 

free radical chain mechanism when R2 = CHC12. 

We wish to report the first example of simple alkyl (methyl) migration in this 

reaction, and to present conclusive evidence for the free radical and intermolecular 

nature of the reaction.5 Hexamethyl-3-methylene-1,4-cyclohexadiene&was found to 

rearrange thermally to ethylpentamethylbensene2, the reaction has been studied in solution 

and in the vapor phase. 

Heating a 0.2lM decalin solution of&at 165' gave a 90X yield of & together with a 

trace of decamethylbibensyl& The half-time at 165' is 49 min. The yield of&increased 
I 

J 

to 40% when 

to trap the 

carried out 

the reaction was performed in the vapor phase (420'. 6 sec. contact time). Hoping 

suspected pentamethylbensyl and/or methyl radicals by hydrogen abstraction, we 

the rearrangement in cumene at 150'. As seen, the yield of&was highest with high 
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TABLE I 

Yields as a function of Initial Triene Concentration 

Molarity Isolated Yield, % 

of 1 .& G 

1.0 a7 6 

0.45 78 10 

0.09 54 32 

initial concentrations of& suggesting that&is formed in a bimolecular step. The tearrange- 

ment in cumene was completely interrupted by thiophenol, the only products derived fromLbeing 

hexamethylbenzene and phenyl pentamethylbensyl sulfide.6 

The best evidence for intermolecular methyl transfer came from studies with labeled & 

The nmr spectrum ofaderived fromAlabeled as shown7 indicated a 50:50 distribution of the 

II f* 

CD3 CH3 & 

label between the asterisked positions, as expected for either intra- or intermolecular methyl 

transfer. The mass spectrum, however, showed (see Figures) essentially statistical distribution 

between product with 0, 1 and 2 labeled methyl groups (i.e., the sum of the relative intensities 

at m/e 176 (do) and 182 (d6) was equal to the relative intensity at m/e 179 (d3)). This was 

true for reaction in cumene or decalin under several sets of conditions. 

One scheme which can rationalize thesepata is shown: 

(1) 
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Fig. 2 Partial Mass Spectrum of 
Ethylpentamethyl- Ethylpentamethylbenzene from 

Pyrolysis of O.lM 6-CD3-& 
in Cumene, 145' 

(2) 

At low concentrations of ,l_in cumene, hydrogen abstraction competes with addition (step 2) 

leading to less &and more,&(Table I). Thiophenol traps both radicals produced in step 1. 

At 420'. the large difference in reactivity of methyl and pentamethylbensyl radicals is 

diminished; both radicals add to I., resulting in nearly equal yields of f and & 

Other allcyl groups are expected to migrate by the same mechanism suggested here, though 

ally1 groups may rearrange via a Cope mechani6m.g 
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