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Fig. 1 A- under N, B- under Q; 1. p-tertbutyl toluene;2. acetate33.
aldehyde;4. faradaic yield (Y);5. faradaic contribution (¥). 1 = 0.2 A
(San = 32cnf). T = 80°C. 100 mL AcOH 0.2Mp-t-butyl tol. 0.1M
EtNBFa.

Scheme 1.

The reaction has been applied to the synthesistdiudyl
3-methoxy benzaldehyde used as intermediate inmeirfy
and cosmetic industry. The process has been satisfg
extended to the synthesis of benzaldehyde frormetauat
the scale of 10 moles in a reactor of 20 liters.
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Having as an objective the improvement of the atldeh
selectivity, we focused our study on the action o
dioxygen during the direct electro-oxidation of
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alkylaromatics in solution in acetic acid in thesabce CH,00e  CH,OH CcHO
of metal catalyst; this makes us hopeful that tleegss N N AN
may be ended Wit_h _the forr_nation of aldehyde. Sihee_ |// - // | o
work of Ebersohit is admitted that the direct anodic
oxidation of methylated aromatics can generateeund path A . ;x
soft conditions, benzylic cation radicals and rafic CH, CH;. CH
(Scheme 1). The present work was undertaken wih th SN §
aim of developing the coupling reaction between | —>|/ _— |/
dissolved dioxygen and radicals generated by anodic AP H AP sl
oxidation of methylated aromatics dissolved in i&cet \ CH,0AC
acid (path (ii)). The oxygenation reaction expeatad path B « .

. 5 . . +AcO
be summarized by Scheme’ TThe peroxide radical | L —_— I//

ArCH,0, is able to lead to valuable produtts.

The direct electrochemical oxidation of toluenes in
solution in acetic acid on a graphite anode undggen
saturation conditions leads to the formation of
benzaldehydes (Fig. 1). On a graphite anode the
acetate/aldehyde ratio varies from values highan @0
under an oxygen-free atmosphere to 2 under oxygen
saturaton (1 atm, 80 °C, 63 A M The
acetate/aldehyde ratio increased with the tempexratu
however, the proportion of aldehyde was not greatly
influenced by the temperatuteA reaction mechanism
for the process conducted under oxygen saturagon i
proposed on the basis of the results of voltametric
studies and large scale electrolyses. Accordingly, it is
assumed that the benzyl radicals generated omtaea
from p-methoxytoluene op-tertbutyltoluene in acetic
acid, can react directly with dissolved moleculaygen.
The generated peroxide radicals, ArCH, undergo
chemical reactions leading to the formation of the
corresponding aldehyde and alcohol (Scheme 1). tUnde
the reaction conditions, most part of the alcol®l i
electro-oxidized into aldehyde. The selectivity tbe
aldehyde in this oxidation process could be impdovg
operating under conditions increasing the dioxygen
solubility (low temperature) and by using a coneeni
electrode material favoring the desorption of the
reaction intermediaries.
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