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1,2-CARBONYL TRANSPOSITION IN SOME KETONESl)

Tatsuya SHONO, Ikuzo NISHIGUCHI, and Masahiro NITTA
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Kyoto University, Yoshida, Sakyo, Kyoto 606

The electrochemical method of the introduction of oa-acetoxy

or o-methoxy group on a ketone was applied to accomplish the 1,2-

carbonyl transposition in ketones. The acid-catalyzed reaction of

B-acetoxy or B-methoxy alcohols prepared by the reduction or

Grignard reaction of the o-acetoxy or o-methoxy ketones gave the

1,2-carbonyl transposed ketones.

Relocation of the carbonyl group in ketones may be an important problemz)in

organic syntheses and a powerful clue in the transformation of the readily
available ketones to those inaccessible by the hitherto known methods.

3,4)

Our recent study on the o-acetoxylation of ketones by the anodic oxidation of

enol acetates strongly suggested the potentiality of the o-substituted ketones as
the key compound in the 1,2-transposition of the carbonyl group. The overall

5)
process is shown in equation 1.
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4)

The o-acetoxy ketones 1 and 3 obtained from the anodic oxidation of the

6)

corresponding enol acetates in acetic acid containing triethylamine as a
supporting electrolyte were smoothly reduced to the alcohols with sodium
borohydride in diglyme. Subsequent acid-catalyzed dehydration of the vicinal

acetoxy alcohols gave the ketones 2 and 4 as the sole products (Scheme I).

Scheme I. Simple Carbonyl Transposition
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a: A mixture of the ketone(0.10 mole), p-TsOH(0.50 g) and Ac5,0(100 ml) was
refluxed with continuous removal of AcOH. 4)

b: Anodic oxidation was carried out according to the previous report.

c: The acetoxy ketone 1 or 3(0.03 mole) was treated with NaBH4(0,02 mole) in
diglyme (30 ml) at room temperature for 10 hr.

d: The acetoxy alcohol (0.0l mole) was added ‘dropwise to KHSO04(2.0 g) at
150-160°C under reduced pressure (25-30 mmHg) .

e: A mixture of the ketone(0.10 mole), p-TsOH(0.50 g) and isopropenyl
acetate (100 ml) was refluxed with continuous removal of acetone.

The use of absolute methanol-tetraethylammonium p-toluenesulfonate as the

solvent-supporting electrolyte system in the anodic oxidation of enol acetates

7)

brought about the formation of a-methoxy ketones in moderate yields. The

reaction of the o-methoxy ketones with a Grignard reagent followed by the
dehydration resulted in the alkylative 1,2-carbonyl transposition (Scheme II).
The treatment of the alcohol, prepared from the Grignard reaction of

8)

o-methoxy ketone 5 with 20% sulfuric acid at reflux temperature for 2-3 hr gave

9y,
0)

2,5-dimethyl (or 2-isopropyl-5-methyl)cyclohexanone, 6 (or 7 The similar

procedure brought about the smooth transformation of 8 or 10l to 9 or 11,

respectively.
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Scheme II. Alkylative Carbonyl Transposition
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a: A mixture of the ketone(0.10 mole), p-TsOH(0.50 g) and Ac20(100 ml) was
refluxed with continuous removal of AcOH.

b: Anodic oxidation .of the enol ac¢tate(0.05 mole) was carried out in
CH30H (150 ml) using (CpHs)4NOTs(1l.0 g) as a supporting electrolyte at
room temperature.

c: The methoxy ketone 8 or 10 (0.03 mole) was treated with CH3MgI or
(CH3) oCHMgBr (0.06 mole) in ether (100 ml) at 10-15°C for 5 hr.

d: The methoxy alcohol(0.01 mole) was refluxed in 20% H2S04(30 ml) during
2-3 hr for 6 and 7, 3 days for 9 and a day for 11.

The employment of phenyl- or cyclohexyl-magnesium bromide as a Grignard
reagent in this alkyiative transposition readily gave the corresponding

a-substituted cyclohexanone which may be difficultly prepared by the usual

methods. 11,12)
OAc
0CH, RMgX 0CH3 -H 0
CH OH Ether
(C,Hs) 4NOTs (or THF)

R: CeHs- 12a (52%) 13a (75%)

' <::>_ b (53%) b (80%)

The facile 1,2-transppsition of a carbonyl group and the introduction of an
alkyl or aryl group on the position of the original carbonyl group may provide

us with an interesting tool in organic syntheses.
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