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The photosensitivity of cyclopropyl-conjugated ketones was first investigated in 1954 

by Pitt8 and Norman. (‘) These workers noted that photolysis of acetylcyclopropane led 

to 2-pentene-4-one and that the normal a-cleavage of ketones (Norrish Type I) was almost 

entirely suppressed in favor of this isomerization. 

c- CO-CM3 - CH~CH==cM-cO-cH~ 

Additional examples of such photochemical isomerisations (2) as well as closely re- 

lated photochemical cis - trans interconversion8 (3) 
-- of cyclopropyl-conjugated ketones 

have been reported in recent years. This communication describes experiments per- 

taining to the mechanism of the cyclopropyl ketone to enone isomerization. 

The photolysis of 1 -acetylbicyclo [ 4.1.01 heptane (I) (4) in either acetic acid or metha- 

nol led to the disappearance of (I) with formation of several products. 1-Acetyl-cyclo- 

heptene (11)(5) was the major volatile reaction product. In a typical experiment, irradia- 

tion of a solution of I gm of cyclopropyl ketone (I) in I5 cc acetic acid for two hours gave 

distillable volatiles comprising 70% of the reaction mixture. (6) Vapor phase chromato- 

graphic analysis of these volatile6 indicated 71% (I) and 23% (II), the remainder consisting 

of four as yet unidentified products (see, however, below). Similar results were obtained 

when methanol was used as the solvent. 
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Two plausible me chanirmr have been ruggeated (1, 2, 3) to account for the cyclopropyl 

ketone to enone iroma rization. In the came of (I) there can be formulated ae: (9 formation 

of enol (III), either bj, an intramolecular pathway or by hydrogen transfer to and from the 

aolvent; and u rearrangement of (I) accompanied by intramolecular hvdrogen migration. 

In either pathway birl.dical (IV) could be an intermediate. 

0 

OH Y= 0 

(III) 
CH3 

(IE) 
CH3 

Our experiment8 with deuterated rolventr distinguish these possibilities. A reaction 

pathway involving the enol intermediate (III) would result in deuterium incorporation at Cj 

of the 1 -acetyl-cycloheptene prpduced thereby, In that case the H-2 triplet in the n. m. r. 

spectrum of (II) (T 3.02, Jlv 6.5 cpr) would reduce to a doublet. However, photolyrio of 

(I) in acetic acid-d4 furnished 1 -acetylcycloheptene which still displayed the olefihic proton 

as a triplet. In fact, the n. m. r. and infrared spectra of this material were identical in 

all respects with the spectra of authentic l-acetylcycloheptene, indicating that no deutcrium 

had been incorporate13 at all.(g) Similar results were obtained in photoreactions carried 

out in methanol-d 
1’ These observation8 rule out the intervention of enolic intermediates 

in the formation of 1 -acetylcycloheptene and are consistent only with a mechanism involving 

an intramolecular hydrogen migration. It seems most reasonable that a 1, 2-migration of 

hydrogen from C2 to C., has occurred, perhaps concurrent with CI-C5 bond cleavage.(9) 

This mechaniem could thus represent a general formulation for the photoisomerization of 

cyclopropyl-conjugated ketones and is similar to the mechanirm recently proposed by 



No.25 2347 

Griffin and co-workers (10) for the photoisomerization of 1. Z-arylcyclopropanes. 

The almost exclusive formation of I-acetylcycloheptene in the photolyeis of (I) de- 

serves some comment. Although one of the minor products formed has gas chromato- 

graphic character identical with that of the other “expected product”, 1 -acetyl-Z-methyl- 

cycle-hexene (V)(*l), it comprises less than 290 of the distillable volatiles. 

Predominant formation of only one of the possible cyclopropane cleavage products in the 

photolysis of cyclopropyl-conjugated ketones has been observed previously. 
(2) In con- 

formationally rigid ketones the specificity may well reflect, as has recently been sug- 

gested( ’ 2), a required geometry for carbonyl-cyclopropane interaction, similar to that 

proposed for the reductive cleavage of cyclopropyl-conjugated ketones. 
(13) Examination 

of models of 1 -acetylbicyclo [4. 1. 0] heptane. however, suggests essentially free rotation 

about the Cl -Cg bond and does not reveal any obviously preferred conformation. Thus, 

the predominant formation of (II) rather than (V) is probably a consequence of electronic 

effects, i. e. the stability of radical type intermediates [(IV) vs. (VI)], rather than of 

stereochemical factors such as optimum geometry. 

This point, as well as other aspects of cyclopropyl ketone photochemistry, deserves 

further investigation. 
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