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The growing interest in singlet oxygen has resulted in a number of examples demonstrating 

the usefulness of this reagent as a synthetic tool (1). Wk wish now to report a further example 

of this utility. We have found that certain enamines which were stable to ground state oxygen 

were cleanly cleaved by photooxygenation to form two carbonyl fragments. 

3-Ketobisnor-4-cholen-22-al was selectively converted to the 22-morpholine enamine by a 

standard procedure (2). Photooxygenation (3) of a slurry of 5.0 g. of the pure enamine in 25 ml. 

of DMF at 15" using rose bengal as the sensitizer afforded, after 17.5 hrs., a quantitative 

yield of progesterone, m.p. 126-128", [cx], +176" (dioxane). This product was identified by 

comparison of its n.m.r. spectrum and mobility in both t.1.c. and g.1.c. with that of an authen- 

tic sample. The other fragment from this cleavage was shown by direct g.1.c. analysis of the 
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reaction mixture to be 4-morpholinecarboxaldehyde. Similarly, the morpholine enamine of cyclo- 

hexanecarboxaldehyde (b.p. lOO-106'/8 mm., G5 1.5020) upon photooxygenation (methanol solution, 

rose bengal dye) produced cyclohexanone and 4-morpholinecarboxaldehyde as the only products as 

determined by direct g.1.c. analysis. The cyclohexanone in the mixture was isolated as the 

2,4_dinitrophenylhydrasone, m.p. 159-160'. In both of these examples, no experimental evidence 

(t.1.c. or g.1.c.) for any intermediates could be found. 

This cleavage of the carbon-carbon double bond is envisioned simply as the 1,2-cyclo- 

addition of the singlet ('A g) oxygen molecule to the enamine and subsequent decomposition of 

this postulated intermediate to the two carbonyl fragments. 

Proposed Mechanism: 
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