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THE interaction of hydrogen peroxide and selenium dioxide with olefinm 

yield4 1,2-l and 1,33 glyoolm. Ume of theme reagent.8 with cyolic ketonea 

gives cycloalkanecarboxylio aoida by oxidative ring contraction. 

We non wish to report that open-chain ketones aleo rearrange. Detail@ 

of the treafment of acetone and phenylacetone are given below. Acetone warn 

converted to propionic acid (39$), identified aa the ethyl ester. Phenyl- 

acetone rearranged predominantly to hydratropio acid (11%) and to a slight 

extent to hydrocinnamic acid (0.6$), identified aa the methyl eoterm. 

We have aleo found that rubetitution of relenio acid and pyridine for 

selenium dioxide given superior yieldm of ring oontraotion productr. For 

example, cyclohexanone and excess hydrogen peroxide with approximately 3 mol 

$ eelenic acid and 10 mol 56 pyridine produced 64% cyclopentane-carboqlic 

acid. Competition by ring enlargement (Baeyer-Villiger), previously 

undetected,3' was evidenced by the ieolation of 10-309 ethyl 6-hydrorycaproate. 

We are continuing our study of the scope and mechanism of thir reaction. 
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2 The oxidative rearrangement of ketones 

Exuerimental 

Oxidation of aoetone 

to carboxylio acids 

A solution of acetone (29 g, 0.5 mole), t-butyl aloohol (150 ml), 30% 

hydrogen peroxide (100 ml, 1 mole) and selenic acid (sp. gr. 1.4, 4 ml) was 

refluxed for 6 hr, made strongly alkaline with 40% potassium hydroxide 

solution, refluxed for an additional hour, and t-butyl alcohol was removed 

by steam distillation. The aoids were isolated by acidification, steam 

distillation, salting-out, and ether extraction. Distillation of the ethyl 

esters gave A, b.p. 75-SO', 19 g; B, b.p. 80-99', 8 g; residue, 2 g. 

Distillation of the residue gave C, b.p. 98-g', 1 g. Gas chromatography of 

the distillates showed an over-all oomposition of 2056 ethanol, 9.6% ethyl 

aoetate and 71% ethyl propionate (39fb based upon acetone), and about 0.1% 

of unidentified material. Fraction C, which was 96% ethyl propionate, formed 
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a p-toluide, m.p. 125-6' (lit. 5 m.p. 126’), undepressed when mixed with an 

authentic eemple. 

Oxidation of uhenylacetone 

A two-phase mixture of phenylacetone (34 g, 0.25 mole), t-butyl alcohol 

(150 ml), 30% hydrogen peroxide (50 ml, 0.5 mole), selenic acid (sp.gr. 1.4, 

4 ml) and pyridine (4 ml) was refluxed for 21 hr, treated with 100 ml of 

305% potassium carbonate solution, and extracted with ether. The acide were 

isolated by acidifying the aqueous solution and extracting with chloroform. 

Vacuum distillation of the methyl esters gave 5 g of product, shown by gas 

ahromatography to consist of 87% methyl hydratropate (11% based upon phenyl- 
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The oxldative reur emgmmtof ketone8 to ouboqlic aaidm 3 

aoetone), 5.19 methyl hydrooinumate (O.6$ bued upon phenylaoetone), 6.69 

aethylbensoate and1.3$~thylphenylaoetate. Treatmnt~ithbensylamine~ 

gave a bemylemide, m.p. 78.5-9.5', whioh ohowed no depreeeion when mixed 

with an authentic l ample prepared from hydratropic acid (Found: C, 80.84; 

H, 7.14; N, 6.01. C16QN0 requiree C, 80.32; Ii, 7.16; N, 5.86$). 
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