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assignment of the cis- and trans- - 5-phenyl-4-pentenal structures to II and III, respectively 

as shown in Chart I. The ratio of II : III increased with increasing extent of conversion 

of the starting material, but appropriate plots of yield of II vs $ conversion showed that 

Chart1 - Photochemistry of 2-phenylcyclopentanone and 2-phenylcyclohexanone 

hv,?, > 300~ 
benzene 

hv.?? 300 'ps 
benzene 

.i;, + ,A-4 

the cis isaner was a primary photoproduct; - the limiting (low conversion) percentage of cis- - 

alkenal in the mixture of the two photoproducts was 8$ + 3%. 

When 1.20 g of 2-phenylcyclohexanone (IV) dissolved in 250 ml of benzene was 

subjected to the same conditions of irradiation and work-up as described above, a mixture of 

two products, V and VI, was isolated in 80% yield{ along with 51% of the unreacted starting 

material. The product mixture could be further separated by preparative gas chranatography, 

thus affording pure V and VI for spectral analysis. Each compound had a mass spectrmn with 

a molecular ion at rnh 174, and was therefore an iscmer of the starting material. Other 

spectral properties of v were as follows: ir (~~14) 2800 cm -l, 2700 cm-l, 1724 cm-'; 

uv hhexane 242 mn (log E 4.07); rrnr (CDC13) T 0.33 (t, J=l.5Hz, lH, aldehydic proton), 2.78 
max 

(m, 5H, arcm), 3.54 (br d, J = 11.5 Hz, lH, vinyl), 4.46 (m, lH, vinyl) 7.50 (m, 6H, 

methylene). 
-1 

Compound VI had the following spectral properties: ir (CC14) 2800 cm , 

2710 cm 
-1 
, 1720 cm -l, 956 cm-' uv ,hGane 250 m (log E 4.17); nmr (cDC~~) T 0.28 (t, 

J=l.5Hz, lH, aldehydic proton), 2.76 (m, 5H, aran), 3.78 (AB-part of ABX2 multiplet, ~~~'16 

HZ, 2H, vinyl), 7.91 Irn, 6H, methylene). These data confirm the cis- and trans-6-phenyl-5- - 

hexenal structures shown inChart for V and VI respectively. As was the case with 2- 

phenylcyclopentanone, the ratio of cis-: trans- alkenal, i.e., V:VI, increased with -- 

increasing conversion of the starting material. The product mixtures formed at low con- 

versions contained 93% + 2% of the trans isomer. 
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When either I or IV was irradiated in methanol 

products were the corresponding alkenals (vide m). 

metbyl ester be isolated by chromatography or detected 

lay 

solution, the only significant 

In neither case could any saturated 

by rrmr analysis. 

Three significant conclusions can be drawn from the above results. First, there is 

nothing unusual about the qualitative aspects of the photochemistry of the 5- and 6-membered 

2-phenylcycloalkanones as was previously suggested. 
4 

These canpounds appear to cleave in 

the normal fashion to give the alkenal-type products expected of cyclic ketones in high 

yield. Second, both the overall directionality of the reaction and the fact that both cis- - 

and trans- modifications of the product alkenals are primary photoproducts are consistent 

with the biradical mechanism suggested by Rickborn 
8-10 

and shown in Chart II for the 

compounds in question here. Thus, the initial cleavage is in the direction which forms the 

most stable biradical (acyl-benzyl as opposed to acyl-methylene), and the preponderance of 

the w-isaner in the product mixture reflects the steric requirements of the phenyl group 

in the final internal disproportionation reaction (Chart II-path a). Finally, the direction 

of internal disproportionation of the 1,5- and 1,6- acyl-benzyi biradicals formed from I and 

IV appears to be controlled by the odd electron density at the radical centers and/or the 

Chart II - Mechanism of the photocleavage of 2-phenylcyclopentanone 
and 2-phenylcyclohexanone. 
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product stabilities. Thus/path a (Chart II) in which an acyl radical abstracts hydrogen to 

give the styryl aldebdes canpletely dcminates path b in which a benzyl radical abstracts 

hydrogen to give a ketene which, in methanol solution, would have been trapped as the met@1 

ester. 
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