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Summavy The diacetyl and dimethyl derivatives of duro- 
hydroquinone undergo anodic oxidation accompanied by 
acyl and methyl transfer, respectively, and the quantita- 
tive generation of duroquinone. 

CHEMICAL oxidation of hydroquinone monoestersl and 
monoethers2 results in transfer of the acyl or alkyl group 
and generation of the quinone. Hydroquinone diesters are 
resistant to oxidation and acyl transfer has not been 
observed. The diethers of hydroquinone, for example 
l,Cdimethoxybenzene, have been shown to produce 
relative stable cation- radical^.^ The ease of acyl and alkyl 
transfer from the monoesters or ethers of hydroquinone is 
presumably due to the formation of the intermediate (I). 
The driving force of the reaction then is the generation of 
the quinone. 
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I now report two new reactions, anodic deacylation and 
demethylation of a hydroquinone diacetate and dimethyl 
ether. 

The cyclic voltammogram of (11) was recorded in acetoni- 
trile containing lithium perchlorate as supporting electro- 
lyte. On the first anodic sweep, an oxidation peak, O,, is 
observed at  + 1-90 v.t On reversing the direction of the 
scan, two cathodic peaks, R, (-0.15 v) and R3 (-0.56 v) 
are observed and on the second anodic scan a new oxidation 
peak, 0, (- 0.35 v), appears. The oxidation-reduction 
couple (03-R~) was enhanced by the addition of duroquinone 
to the solution. The cathodic peak, R,, is possibly due to 
the reduction of the protonated form of the quinone.* Con- 
trolled-potential coulometry of (I) in the same medium 
resulted in the consumption of two Faradays per mole of 
substrate. Voltammetric analysis of the coulometric 
solution indicated that duroquinone was produced in 
quantitative yield. The product isolated from controlled- 
potential electrolysis of (I) was identical with authentic 
duroquinone. 

The oxidation of (11) appears to occur by a 2e transfer by 
the voltammetric techniques employed, however i t  is very 
likely that the reaction proceeds by an ECE mechanism 

(Scheme) in which the initial intermediate is the cation- 
radical (IV) which undergoes rapid deacylation to the radical 
(V), followed by a second electron transfer to the cation 
(VI) and finally, loss of the second acyl group. 

The peak potential for the voltammetric oxidation of 
dimethoxydurene (111) appears a t  + 1.28 v. The cyclic 
voltammetry of (111) parallels that of (11) and need not be 
repeated. Controlled-potential coulometry results in the 
consumption of two Faradays per mole of substrate and 
duroquinone was isolated in quantitative yield. The 
results available at this time do not distinguish between the 
ECE mechanism (Scheme) and one involving decomposition 
of an anodically generated dication. 

SCHEME. R = Meor Ac. 

The occurrence of the deacylation and dealkylation 
reactions is indeed surprising in view of the availability of 
methyl groups on the durohydroquinone derivatives. 
$-Methoxytoluene undergoes almost exclusive side-chain 
anodic oxidation in acetic acid5 or acetonitrile.6 Penta- 
methylanisole undergoes initial one electron oxidation 
followed by rapid proton loss and in the presence of water, 
further oxidation to form the corresponding benzyl alcohol.* 

Anodic acyl and alkyl transfers appear to be general 
reactions. Preliminary results show that they occur with 
several mono- and poly-nuclear compounds. 
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t All potentials referred to  in this communication are versus the saturated calomel reference electrode. 
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