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ON THE POSSIBILITY OF DIOXIRANE FORMATION FROM CRIEGEE PEROXIDE ADDUCTS 
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Kyoto 606, Japan 

Summary: The possibility of dioxirane formation from thermal and cesiwn fluoride 

induced decomposition of a-t-butyldtiethylsity2oxyalkyI peroxypenzoates has been examined. 

Much attention has been devoted to the structure and reactivity of dioxiranes (2 and its 

isomeric carbonyl oxides (_?! of nonozonolytic origin' not only because of synthetic and 

mechanistic considerations 233 but also as model oxenoids.4 Dioxirane, a hypothetical three- 

membered peroxide,5 has also been proposed as reactive species in epoxidation with many organic 

and inorganic peroxides. 
6 

It has previously been reported that oxidation of simple acyclic 

ketones such as acetone with peroxomonosulfaCe7 or peracetic acid8 produces an epoxidizing 

species for which a dioxirane structure has been proposed. In these reactions an unstable 

Criegee peroxide adduct that is the intermediate produced in Baeyer-Villiger (BV) oxidation 

has been assumed to be the precursor of such epoxidizing species. 798 It occurred to us that 

a silyl-protected derivative of such peroxide adducts, e.y., 3, would be stable enough to be 

isolated and might generate kor $by appropriate deprotection as illustrated in Chart 1,where 

R, and R2 should preferably be the alkyl groups of poor migratory aptitude in BV oxidation, 
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such as methyl, cyclopropyl or phenethyl groups. 

a-t-Butyldimethylsilyloxyalkyl peroxybenzoates (zasd) were prepared in high yields (80% 

95%) by benzoylation (Bz20, DMAP, hexane, -20 "C) of u-silyloxy hydroperoxides obtained by acid- 

catalyzed addition of hydrogen peroxide to silyl enol ethers. 
9,lO 

These peroxyesters possess 

reasonable thermal stability in ordinary organic solvents. Treatment of 2' with CsF (10 

equiv) in dry acetonitrile in the presence of excess trans-stilbene gave after an aqueous 

workup ketone $ (92%) and benzoic acid (90%) but no detectable amount of stilbene oxide. In 

contrast, the same reaction in the presence of diphenyl sulfoxide (2) (2 equiv) afforded 

sulfonei (55%). Similar results have been obtained in the reaction with $ and $. It is 

known that certain carbonyl oxides effectively oxidize? to sulfone 6+,2 whereas peroxo anions 

are also able to oxidize sulfoxides to sulfones. It order to discriminate these two 

possibilities we examined 
18 
0-labelled experiment using $I possessing 

18 
0-labelled silyloxy 

group (180 enrichment 38%)." If sulfoneg arises from oxidation with carbonyl oxide_?cformed 

via J, the l8 0 should be incorporated intoit some extent (Scheme I). Mass spectral analysis 

of the products indicated that all of the 180 was retained only in ketone2 (180 38%) with no 

incorporation into 6. The result indicates that the oxidizing species for2 is the peroxo 

anioni (path b) rather than dioxirane2 or carbonyl oxide2 (path a), implicating that intra- 

molecular nucleophilic attack of alkoxide ion to the polalized perester oxygen resulting in 

the formation of Awith the elimination of benzoate anion is not feasible at least under our 

conditions. The only reaction being observed with CsF is the elimination of oeroxo anion 7. 
12 
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We then turned our attention to the possibility of dioxirane formation in thermal 

decomposition of 3. 
?0 

Refluxing of 2 in acetonitrile (80 "C, 40 min) in the presence of excess 
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13 trans-stilbene resulted in an exclusive formation of phenethyl acetate2 and silyl benzoate 9. 
CL- 

Neither stilbene oxide nor ketone2 could be detected. l4 Prolonged heating of $ in CD3CN (90 

"C, 12 h) slowly gave methyl acetate (68%) and 2 (73%) but no acetone as evidenced by 'H NMR. 

A similar result was obtained with 3$ having a more good leaving group. Thermal decomposition 

of 3a enriched with 
- '80 gave gwhich was then reduced with LAH to 10 

7c' 
Mass spectrum of 10 

revealed no incorporation of 
18 
0 into $, implying no 

18 
0 scramble in the formation of 

8 (Scheme II). 
W 

Thus, the Criegee rearrangement of 2 to $ does not involve dioxirane 

intermediate l+l (path a) and may probably proceed via a dioxenium ion z as generally thought 

(path b).13'15 On the contrary to the earlier proposal, 738 there has been no indication for 

dioxirane formation from peroxyesters2 in our experiments. However, a metal-catalyzed 

decomposition of 3$ efficiently produces a powerful epoxidizing species as will be reported 

in an accompanying paper. 
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Finally, we disclose a few examples of the utility of silyl-protected peroxyesters in a 

synthesis of enol lactone and ester. Benzoylation (Bz20, DMAP, hexane, -20 "C) of a-silyloxy- 

hydroperoxide 13, 
9 

readily available from cyclohexerune, 
-X- 

followed by column chromatography over 

silica gel afforded enol lactone 14 (70%) which usually suffers further oxidation under the 
Y 

conditions for BV oxidation using peracids. Unsaturated acyclic ketones typically exemplified 

by 12 were converted to the corresponding esters by the sequence depicted in Chart 2 with the 

carbon-carbon double bond being left intact. 16 
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