Spectroelectrochemical and quantum-mechanical insight into electropolymerization of selected carbazole derivatives
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Scheme 1.  Structural formulas of the selected carbazole derivatives studied.

This contribution presents the results of extensive investigations into the electrochemical polymerization of selected carbazole derivatives.  The study focuses on the analysis of the carbazole derivative structure influence on the electrooxidation process itself and the products formed.
Carbazole and its derivatives constitute a large class of aromatic heterocyclic compounds containing nitrogen.  Their extensive, rigid π-conjugate system leads to favorable electronic and charge transport properties.  This feature ensures that they are extensively studied for applications ranging from dyes, photoelectrical materials, supramolecular recognition systems, and medicinal agents.1  The strong advantage of those compounds is their convenient functionalization, allowing synthesis of a variety of derivatives with a range of functional groups introduced both into the carbazole rings and the nitrogen atom.
[bookmark: _GoBack]We have applied carbazole derivatives in chemosensing.3  To this end, we have synthesized a library of carbazole derivatives modified both at the nitrogen atom and at the C3 and C6 atoms of the carbazole core.  Those monomers have been characterized by UV-vis spectroscopy, fluorescence, and voltammetry.  As the electrochemical behavior of the apparently similar monomers has been surprisingly different, we started to study the effect of electrochemical polymerization processes on the structure of the monomers synthesized.4  For that, we have employed the UV-vis-NIR and EPR spectroelectrochemistry coupled with extensive quantum-chemical calculations.
Herein, we present results of investigations of a series of carbazole derivatives with various modifications on the heterocycle nitrogen atom appended, or not, with thiophene substituents in the C3 and C6 position of the carbazole moiety.  UV-vis-NIR and EPR spectroelectrochemical studies, combined with quantum-chemistry calculations, allowed elucidation of the stability of the cation radicals formed and the effects of various structural motifs on the oligomeric and polymeric products generated.  Furthermore, AFM imaging of the polymer films deposited allowed analysis of the monomer structure's influence on the films' morphology.
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