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In the course of the exploratory study on applicability of bicyclo[3,3,1]- 

nonanone system (I) to natural product synthesis, one of us previously examined 

the Baeyer-Villiger oxidation of I and found out an anomalous inactivity of 3- 

0x0 system (I, X=:NSO,Ph)l. In order to reveal the behavior 
. . 

of carbocyclic 3-0~0 system (I, X=:CH2) toward Baeyer-Villiger 

oxidation, we examined various 3-oxobicyclo,[3,3,l]nonanones & X 0 

functionalized at C-7 by trigonal structure, and succeeded in (I) 

the oxidative cleavage of 3-0~0 system by introduction of 7-0~0 function. 

Oxidation' of bicyclo[3,3,l]nonan-3-one (IIj3 with m-chloroperbensoic acid 

(MCPBA) was found unsuccessful with complete recovery of II, whereas the 2-0~0 

compound (III)4 was easily oxidized to the expected lactone (IV), which was 

readily converted to the hydroxy ester (V) on treatment with p-toluenesulfonic 

acid in methanol. This anomalous inactivity can be explained by assuming the 

backside steric hindrance by axial (endo) hydrogen on C-7 which operates on the 

stage of the Baeyer-Villiger intermediate formation as depicted in VI. 
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This concept can also explain the fact that an attempted acid cleavage5 of 

the %-keto ester (VII) using 20% pottasium hydroxide in hot ethanol resulted 

exclusively in the ketonic cleavage to give the hydroxy ketone (VIII)~ instead 

of a dicarboxylic acid. 

Then, we examined the oxidation of the 7-methylene ketone (1~)~ and the 

7-0~0 ketone (X)8 in which the C-7 position possessed sp2 structure. Even in 

detailed experiment on IX was obtained no carboxylic product but the epoxy 

ketone (XI) as reported by previous workers'. On the contrary, X was easily 

oxidized, in 79% yield, to the keto lactone (XII), m.p. 173-175O, IR (KBr): 

1732, 1720 cm 
-1 

; NMR (CDC13): 6 4.34(1H, d x d, J=13Hz, 2Hz, -CH-OCO-), 4.24 

(lH, d x d, J=13Hz, 4.3H2, -CH-OCO-1; MS: m/e 168(M+, 16%). 

Failure of the oxidative cleavage of methylene ketone IX with 30% hydrogen 

peroxide in a hot alkaline solution 10 or of the second oxidation of lactonic 

ketone XII with MCPBA in boiling methylene chloride suggests that an interme- 

diate (XIII, X=:0) resulted from the through-space interaction 
11 between the 

C-3 carbonyl and the polarized unsaturated bond on C-7 would be essential for 

this oxidation. The prediction was evidently realized by the successful oxi- 

dation of the u,a-dicyanomethylene ketone (XIV) which was prepared, in 61% 

yield, by reaction of X with malononitrile. The lactone (XV), m.p. 134-136", 

IR (KBr): 2240, 1730, 1588 cm-'; NMR (CDC13): 8 4.34, 4.31(2H, main peak of 

-CH,-OCO-); MS: m/e 216(M+, 15%), was obtained in 15% yield, probably via inter- 

mediate XIII (X=:C(CN)2), by refluxing XIV with MCPBA in methylene chloride. 

The fact that the oxidation of XIV did not proceed at room temperature or that 

the ethoxycarbonyl analog (XVI)12 was recovered unchanged even after refluxing 

with MCPBA in methylene chloride suggests that even near-planar groups on C-7 

also exert the significant steric hindrance on the Baeyer-Villiger reaction of 

3-0~0 group by a backside constraint. 

This is the first example where the Baeyer-Villiger oxidation of bicyclo- 

[3,3,1Jnonan-3-one system is successful, and would provide a stereoselective 

synthetic pathway to several alicyclic compounds. 
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