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Introduction   
Among numerous disinfection by-products (DBP) forming during aqueous chlorination nitrogen 
containing species are of special concern due to their toxicological properties. An interesting 
reaction involves dealkylation of the substituted amine moiety. In this poster we present the results 
of the comparative study of one electron oxidation and aqueous chlorination of several aliphatic and 
aromatic amines. The reaction products were reliably identified with GC-HRMS, HPLC-ESI/HRMS, and 
electrochemistry-ESI/HRMS). The mechanism of the substituted amines’ aqueous chlorination 
involving one-electron oxidation is proposed and confirmed by the array of the observed reaction. 
Methods   
Simulation of one-electron oxidation of the studied amines was carried out by the electrochemical 
method using an EC-ESI/HRMS system, consisting of a Roxy Exceed potentiostat (Antec Scientific, 
Hoorn, Netherlands) and an Orbitrap ID-X (Thermo Scientific, Waltham, USA) with ESI ion source. An 
three electrode thin-layer (0.7 μL internal volume) electrochemical cell with glassy carbon working 
electrode and HyREF Pd/H2 reference electrode (Antec Scientific) was used in the potentiostat. The 
solutions of individual analytes in the mixture of aqueous 20 mM ammonium-formate (pH 7) and 
acetonitrile (1:1) with the concentration of 10 mg/ L were supplied to the EC-ESI/HRMS system by a 
syringe pump at a flow rate of 10 μL/min 
  
Preliminary Data   
Study of dealkylation of amines (electrochemically and aqueous chlorination) revealed a one-
electron oxidation of alkyl- and arylamines confirming, that both reactions involved the lone pair of 
electrons at the nitrogen atom at the first stage. For the aliphatic amines the reaction proceeded 
through formation of imine cation intermediate, which was further hydrolyzed to give a secondary 
amine and an aldehyde. Chlorination of the secondary amines proceeded faster in full accordance 
with the literature data. As a result, secondary amines appearing as intermediates transformed 
further to primary amines and finally nitriles. Several peculiar products were detected in the case of 
tribenzylamine. Transformation of aromatic amines proceeded similarly. 
The single electron transfer mechanism of dealkylation was confirmed. It enables rationalizing the 
formation of the primary and secondary products. Thus, the schemes of transformation involving all 
the detected products were proposed. 
Novel Aspect   
N-dealkylation of amines in aqueous solution using Electrochemistry-MS reveals the formation of 
similar by-products than in aqueous chlorination 
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