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The electrode reaction of organic compound is a growing and Interesting 

subject In the field of the organic synthesis. In the previous report of this 

series, the anodic allylic substitution of some aliphatic olefins In several 
1) 

nucleophilic solvents was studied. 

In the present study, we wish to report a novel method of synthesis of 

cyclic ethers by anodic oxidation of olefinic alcohols. 

The electrode reaction was performed at room temperature using carbon 

electrodes under the condition of constant current. The supporting electrolyte 

was tetraethylammonium p-toluenesulfonate (1). 

The electrooxidation of citroneroll (2) (1.0 mole/l) in acetonitrile was 

carried out at a current density of 40 mA/cm2 and a working anode potential of 

1.8 V (vs.sce). After 2.0 Faraday/mole of electricity was passed, rose oxide 

(3) was obtained In a 26% yield. 
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The current efficiency of the formation of 3 decreased with the Increase 

In the current density, while It exhibited a maximum value at 1.0 mole/l of 

the concentration of 3. 
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The ratio of cls to 

quite similar to that of 

(M;’ -4.8O) afforded 

the optical rotation was 

(-4L50).2) 
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trans Isomers of the rose oxide obtained (71/29) was 

natural rose oxide. An optically active Q-cltroneroll 

an optically active rose oxide ([ a] y -39.3') where 

close to the best value of the natural compound. 

Although, a number of synthetic methods of rose oxide from cltroneroll 

have been reported, 
2)-4) 

the wesent electrochemical method would be of great 

advantage to the previous methods. 

The modi oxidation of cltroneroll In methanol gave 7.0% of 3, 31.5% 

of 2.6~dimethyl-3-methoxyoct-1-.ene-8-01 (4) and 10.5% of 2.6~dlmethyl-2,3- 

dlmethoxyoctanol-8 (5) 
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In acetic acid or propylene carbonate, the yield of 3 was lo.@ or 18.8$, 

respectively. 

The anodlc oxidation of endo-norbornenemethanol (6) in acetonltrile 

(40 mA/cmB, [ 
498 

1.8V vs.sce, 2.0 Faraday/mole) formed 2-oxa-tetracyclo 4.2.1.0. 

05'Q] nonane (7) in a 13.8% yield. In methanol, 22.3% of 7 and 12.0;/= of exo- 

c 
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9-methoxy-2-oxa-trlcyclo 4.2.1.0. 
I 
nonane (8a) were obtained. Furthermore, 

In acetic aold (1.0 Faraday/mole) the products were 6.0% of 7 and 2.8s of exo- 

9-acetoxy-2-oxatrlcyclo [ 4.2.1.04's] nonane (8b). 
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Compound8 7 and 8a were synthesized by the route shown In the r0110win.g 

scheme, and the structures of 7 and 8u were thereby establlahed. 

Et20 
+ 12- 

NaHCO3 aq 

Compound 7 had bp 63Oc 64O (17 mm); nmr spectrum (In CCl,),cc8.83 (broad 

singlet, 3H), 8.33 (broad singlet, 2H), 8.09 (multlplet, lH), 7.69 (mulltlplet, 

lH), 6.29 (doublet, J lHz, 2H), 5.88 (doublet, J 2H2, 1E) 

This anodlc cycllzatlon would prooeed aacordlng to the slmllar reaotion 

mechanism to what was suggested for the anodlo allylio substitution where the 

initiation step Is the anodie oxidation oi the oletinia bond to a oation 

radical. The mechanism or the formation or 3 rrom 2 IS shown In the f'ollow- 

Ing scheme. 
r 1 

Furthermore, In the oxidation of OItrOnerOll In 

methanol, the formation of 4 and 5 under an anhydrous 

condition or that of' 3,6-dlmethpl-8-hydroxy-octanone- 

2 (LO) under the existence or moisture would Imply the 

adequency of' this mechanism. The proton elImInatlon 

from the homoallyllc position of 6 yields the product 

7. since the ejectlon of a proton from the allyllc 

position 0r 6 may be dirricuit. 

P HO 
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On the other hand, as shown in the following scheme, the reaction route 

Lnltlated by the hydrogen abstractlon with the anodically generated radicals 

might be another possibility. (S-; Anionic part of supporting electrolyte) 

The fact that a trace amount (< 0.2%) of 2-methgltetrahydrofuran was yielded 

In the anodlc oxidation of n-amylalcohol in acetonitrlle makes It reasonable 

to presume that at least a mlnorportion of the present anodic cycllzatlon 

reaction proceeded according to the above radical initiation route. 
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