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3,4-methylenedioxymethamphetamine (MDMA, or 

ecstasy), a popular recreational drug, is a selective 
serotonergic neurotoxin1 in humans and in animals (rats, 
mice). However, injection of ecstasy directly into the brain 
fails to reproduce the long-term effects observed after 
peripheral administration, implying an essential role for 
systemic metabolites in the development of toxicity, though 
the precise identity of the neurotoxic metabolites remains 
unclear. In vivo, these metabolites are oxidized to the 
corresponding orthoquinones, that readily react with protein 
and non-protein sulfhydryls, leading to quinol-thioether 
conjugates 2 (Scheme 1), which subsequently can cyclize to 
afford DiHydroBenzothiazine derivatives (DHBT, Scheme 
2)2-6. 

The aim of this study is to evaluate the respective 
contribution of both quinol-thioether adducts and DHBT to 
the neurotoxicity of MDMA. For this purpose, the 
biomimetic electrochemical synthesis of quinol-thioether 
adduct 2 (R=glutathione) is reported: 3,4-quinone species 1 
was generated from 3,4-dihydroxymethamphetamine 
(HHMA), using controlled potential electrolysis, at a 
platinum electrode (eqn. 1, Scheme 1). First, to prevent 
intramolecular subsequent cyclisation into 5,6-
dihydroxyindole 3 (eqn. 3), the reaction was performed in 
HCl 0.2 mol.L-1 aqueous solution. Second, to rule out 
possible redox interchange (eqn. 4) in the course of the 
electrolysis, glutathione was added to the exhaustively 
oxidized solution (eqn. 2). After high performance liquid 
chromatography, compound 2 was isolated as the major 
product in 45% yield (98-99% purity grade). These 
preliminary results provide a basis for further in vivo 
biological investigations. 
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