
Tetrahedron Letters No. 41, pp 3625 - 3628, 1977. Per,canon Press. Printed in Greelt Britain. 

SYNTHESES OF CARHONYL COMPOUNDS 
BY THE ANODIC CLEAVAGE OF GLYCOLS AND RELATED COMPOUNDS 1) 

Tatsuya Shono, Hiroshi Hamaguchi, Yoshihiro Matsumura, and Kaoru Yoshida 
Department of Synthetic Chemistry, Faculty of Engineering, 

Kyoto University, Yoshida, Sakyo, Kyoto 606, Japan 

(Received in Japan 7 Jtll:r 1977; received in UK for ?ublicatic? 26 ::upst 1977) 

Previously, we have found that the anodic oxidation of glycols brought 
about a very clean cleavage of a carbon-carbon bond to form carbonyl compounds. 21 

We wish to report that this anodic oxidation is a remarkably potential 
method in the general syntheses of carbonyl compounds such as symmetrical and 
unsymmetrical ketones, and those hardly prepared by the usual chemical methods. 

As shown in the Scheme I, the electrochemical oxidation of dialkylmethoxy- 
methylcarbinol, prepared from the Grignard reaction of methyl methoxyacetate 

(1),3) gave symmetrical ketones in high yields. 

Scheme I 

2RMgX P -e R, 
CH30CH2C02CH3 ___, CH30CH2C-OH - 

R' 
c=o 

d 

1 Za-e 

Since both of the alkyl groups in the symmetrical ketones are derived from 
the Grignard reagent, this new method is applicable to the syntheses of a 
variety of ketones from the single starting compound (l), providing that the 
Grignard reaction is feasible. The results are summarized in the Table I. 

The general procedure of the electrooxidation of dialkylmethoxymethylcarbinol. 

Into a 50 ml undivided cell fitted with carbon rod electrodes were placed 
dialkylmethoxymethylcarbinol (0.02 mol), tetraethylammonium p-toluenesulfonate 
(0.002 mol), and methanol (30 ml). The constant current (0.2 A) (4 - 6 F/m011 

was passed through the solution at room temperature. After the almost complete 
consumption of the starting material was observed by gas chromatography, the 
reaction mixture was poured into 100 ml of water, and was extracted with three 
100 ml. portions of ether. After the combined ethereal layer was dried, the 
product was obtained by the distillation. 
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The isolated yields of cr-hydroxy ethers and symmetrical ketones 

R cr-hydroxy Ethers (%)* Symmetrical Ketones (%) 
** 

n-Pr 85 85 

i-Pr 70 88 

n-Bu 82 80 

i-Bu 83 80 

e cycl ohexyl 48 80 
* Methyl methoxyacetate (0.05 mol) was added to the Grignard reagent (0.3 mol) 

prepared in THF, and the solution was refluxed for one day. 
** The isolated yield was calculated when 4 - 6 F/mol of electricity was passed. 

All of the products were identified by the comparison of NMR and IR with 
those of authentic samples. 

The syntheses of unsymmetrical ketones were also exploited on the basis of 
the fact that the electrooxidation of 1,2-amino alcohols showed the similar bond 
cleavage to 1,2-glycols. The process is shown in the Scheme II. 
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a-(N,N-Diethylamino)ketones, 4) which were prepared easily from the 

corresponding ketones, were alkylated with the Grignard reaction, and the 
resulting 1,2-amino alcohols were electrooxidized to unsymmetrical ketones in 
satisfactory yields. For example, the anodic oxidation of 1,2-amino alcohol (3a) 
(0.02 mol) in methanol (30 ml) containing sodium methoxide (0.04 mol) as a 
supporting electrolyte was carried out until 3 F/mol of electricity was passed. 
The reaction mixture was poured into aqueous hydrochloric acid and the product 
was extracted with ether. The results are summarized in the Table II. 

Table II. The isolated yields of amino alcohols and unsymmetrical ketones 

R R' Amino Alcohols (%) Unsymmetrical Ketones (%) 

3a H n-Bu 71 72 

b H cyclohexyl 49 60 

C Et i-Pr 57 52 
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Scheme IV 
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As it is demonstrated above, the anodic oxidation of 1,2-glycols and related 
compounds is undoubtedly one of the most promising methods in the syntheses of 
carbonyl compounds from the viewpoints of its simplicity, non-polluting nature, 
and wide potentiality. 
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