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The advent of dimethyl sulfoxide as a commercially avail,rble 

chemical has spawned many investigations o’ this compound both as a 

solvent and as a reagent. These investigations in turn have resulted 

in the discovery of useful new methods for < arrying out variou.; reac- 

tions. In addition, many heretofore unknowr reactions have betn dis- 

covered in which dimethyl sulfoxide is either the critical solvent or 

the reagent. 

We wish to report a new reaction in diriethyl sulfoxide (DAISO). (3) 

the cleavage of non-enolizable ketones with bz se at room temperature A-P- 

to acid and hydrocarbon moieties. 

This novel reaction offers several advaniages over other methods 

of cleavage. In comparison with the classical Hailer-Bauer reaczion (4) 

(the only well investigated ketone cleavage witt base) the conditions 

for our reaction require a much lower temper; ture and give a hi5 her 

yield of cleavage product. As is shown in Talle 1, nortricyc1anox.e 

yields 65% of II and dehydronorcamphor gives V in 80% yield at room 

temperature. In contrast, nortricyclanone yielc s only 27% of the amide 

of II. m.p. 200-201°, after refluxing for 3.5 hturs with sodium ariide 
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in xylene, while dehydronorcamphor is converted to the amide of IV 

in 33% yield after refluxing with sodium amide in dioxane. ij) 

In a typical experiment 0.0046 moles of ketone was added in a 

nitrogen atmosphere to a solution of 4.0 g. (0.035 moles) of sublimed 

potassium tert-butoxide in 11 ml. of dimethyl sulfoxide contaimr 2 - 

0.01 mole of water. The reaction mixture was stirred at room temp- 

erature for periods of up to four hours, carefully neutralized with 

concentrated hydrochloric acid and extracted with ether. Kcmoval 

of the solvent was followed by either recrystallization or disilllatlon 

of the product. Under optimum conditions the yields listed in ‘T’a!,i~, 1 

were obtained. 

Ketone 

Nortricyclanone (I) 

Dehydronorcamphor 

7-Ketonorbo rnrne 

Camphenilone 

Benzopinacolone 

Table 1 

PC rcent 
Product yield _^___ 

bicyclo[ 3.1.01 hexane-3..carboxylic b’, 

acid (II) 

(III) ~-cyclopentenylacetic acid (IV) RO 

4-cyc:, hexene carboxylic acid Iri 
A -cycl, ‘,cxene carboxylic acid 3 :. 

P-camphocee:uc acid 9 

triphenylmethane, benzoic acid 99, 100 

The facllc cleavage of noin-enolizable kstones in dirnethv! ~ulfox- 

ide solution is extremely sensitive to water and r.> tert-h~tai.~~l. :\lax- 

rnurr yields were obtained when the DMSO solution of po:as-.iurn text- 

hutoxlde was first reacted with ca. 0. 3 equlvalenis uf wail:r (porasslum - 

tert-butoxide, water rat10 of 10:3). When ail of the potassium tert-. --. 
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butoxide was reacted with water (potassium tert-butoxide, water ratio 

of 1:l) the yield was negligible. The extreme solvent dependency of 

this reaction was further demonstrated by the preparation of the po- 

tassium dimethyl sulfoxide anion from potassium hydride and DMSO, 

followed by the addition of varying amounts of tert-butanol and water. 

Maximum yields were again obtained when the potassium hydride, tert- 

butanol, water ratio was 10:10:3 (equivalent to a potassium tert-butox- 

ide, water ratio of 10:3). Thus when there was a molar deficiency 

of tert-butanol in comparison to the moles of potassium ion the yield 

dropped proportionately. The question of the relative roles of alcohol 

and water in this reaction are emphasized by the results quoted above. 

There are many interesting facets to this facile cleavage. Where- 

as Cristol and Freeman have shown (5) that dehydronorcamphor (ID) 

reacts with potassium tert-butoxide in refluxing tert-butanol to yield 

19% cleavage product, IV, and 31% self-condensation product, V, we 

observe only the cleavage reaction, which occurs under our conditions 

in SOY0 yield after a reaction time of four 

+ 

hours. 

The rate at which the cleavage reaction proceeds deserves partic- 

ular mention. In the case of the easily cleaved beneopinacolone a 
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