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Considering the recent interest in the thermal rearrangement of &methyl bicyclo- 
. 

[4.2.0]-act-2-en-7-one (L+;) and similar compounds' and in the photocleavage and ring 

expansion of cyclobutanones (e_,s.,z +A and?), 2,3 we would like to report for compari- 

son our findings concerning the pyrolysis and photolysis of the "parent" ketonez, for 

which, aside from ketene retrogression, thermal and photochemical patterns are sharply 

divergent, leading to 1,3 sigmatropic shift and regiospecific cyclobutanone ring expan- 

sion, respectively. 
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Solutions of2 (20%) were pyrolyzed in medium-walled Pyrex nmr tubes in basewashed 

o-dichlorobenzene at 180'. Cracking to give cyclopentadiene was indicated by nmr 

analysis, and glc comparison of pyrolysates with authentic olefin confirmed its appearance. 

Methyl acetate resulting from the trapping of ketene was identified as a major product of 

pyrolysis in the presence of methanol. The rate of disappearance of starting ketone in 

o-dichlorobenzene was first order through one half-life and k = 9.7 t 0.7 x 10e5 set 

(178'). The cycloreversion to give ketene and cyclopentadiene accounted for about 90% of 

decomposition. A minor product (5% based on unrecovered starting material) displayed glc 

retention properties identical to independently synthesized4 ketone2. 

Photolysis of 0.05 M solutions of2 in methanol with a trace of NaHC03 using 450 W 

immersion apparatus and Pyrex filter gave cyclopentadiene, methyl acetate, and a pair of 

acetals2 (ratio 60:40). The latter were obtained in pure form by preparative glc and 

identified by elemental analysis, and ir and nmr spectral data, 5 with strong analogy to 

photoproducts of other cyclobutanones. 2,3 The ratio according.to glc analysis of photo- 

lytic cracking to acetal formation was 4:l. Parallel irradiations (Rayonet Reactor, 313 

nm band maximum, Pyrex tubes) of2 in methanol and in the presence of 2,5-dimethyl-2,4- 

hexadiene (0.25-1.0 M) revealed that neither photoreaction was retarded by a conventional 

triplet quencher. 
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