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Abstract: The anodic methoxylation of 3-phenyltoluene, 4-phenyltoluene and 4,4'- 
dimethylbiphenyl carried out under constant current intensity afforded a number 
of new cyclohexa-1,4-dienes. 

Functionalization of biphenyl systems is an interesting matter in organic 

chemistry since they have been utilized for the preparation of various kinds of 

natural products. 
1 

In the last years, a few number of works have focused on the 

electrosynthesis of biphenylic cyclohexadiene rings, 2,3 but always through the 

anodic oxidation of oxygenated biphenyl systems. Neverthless, nothing is known 

about the anodic oxidation chemistry of alkylbiphenyls. We report now the 

preliminary electrochemical oxidation of a number of methylbiphenyls giving 

cyclohexadiene rings. 

Our investigation of the oxidation of alkylbenzenes by electrochemical 

methoxylation 4,5,6 led us to conclude that nuclear addition products as the 

cyclohexa-1,4-dienes could not be only obtained when the original substrates are 

activated benzenes. 

Anodic oxidation of 3-phenyltoluene, 4-phenyltoluene and 4,4'-dimethylbi- 

phenyl (0.3 g) was carried out in a cell without separated compartments, with a 

constant current intensity of 1 amp and with a solvent supporting electrolyte 

system prepared by adding sodium methoxide (0.2 q) to dry methanol (70 mL) and 

using a carbon-paste plate as anode and a stainless-steel plate as cathode. The 

reaction was followed by TLC and judged to be completed after 45 minutes. In the 

electrolysis of 4-phenyltoluene and 4,4'-dimethylbiphenyl, conventional workup 

afforded an oil with was separated by flash chromatography. In this way were 

isolated or detected compounds 1 to 4, not described previously in the 

literature7. Comparison of the 
1 
H NMR spectral data of the isolated dienes 1, 2 

and 4 with those of the trans-3,6-dimethoxy-3,6-dimethyl-cyclohexa-l,4-diene, 
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unequivocally identified by X-ray diffraction , let us assign the cis and trans 

structures of these compounds, In the case of 3-phenyltoluene, workup was reali- 

zed using a buffer solution KH2P04/Na2HP04 (0.025 M) during the extraction 

process instead of water and the crude extract was chromatographed on a neutral 
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carbon-celite column because the lability of the new cyclohexadienes 5 and 6 to 

the slight acid medium. The acidic hydrolysis of these compounds leads to the 

new dienones 7 and 8 in quantitative yield. 

The anodic oxidation of 3-phenyltoluene afforded only nuclear addition 

compounds, whereas the electrolysis of the p-methyl biphenyls studied also gave 

side-chain methoxylation products. This side-chain versus nuclear attack is well 

known in the electrooxidation of p-alkylated 
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methoxybenzenes . The studies 

concerned with other alkylbiphenyls are now in progress and will be reported in 

near future. 
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