Chiral recognition with tailored porous metal layers
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Artificial chiral recognition is a major challenge, due to various potential applications ranging from sensing to catalysis and separation science. In this context, molecular imprinting is a well-known approach for generating materials with enantioselective properties, and it has been successfully employed using polymers [1]. However, it is particularly difficult to synthesize chiral metal matrices by this method. We present here the elaboration of chiral imprinted mesoporous metal, obtained by the electrochemical reduction of platinum salts in the presence of a liquid crystal phase [2] and chiral template molecules [3]. The porous platinum retains its chiral character after removal of the template molecules and exhibits a large active surface area due to its mesoporosity. Most importantly, it shows a very significant discrimination between two enantiomers when they are studied using these materials as electrodes in Differential Pulse Voltammetry (see Figure) [4]. We also could demonstrate that such nanostructured metals are able to break the symmetry during the electrochemical conversion of prochiral molecules [5] and optimizing the experimental parameters allows achieving over 90% enantiomeric excess [6]. Therefore these designer surfaces open new promising horizons not only for electroanalysis, but also for efficient enantioselective electrosynthesis. 
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Metal structure after template removal, composed of chiral cavities and mesoporous channels (left). Differential pulse voltammograms in 4 mM D-DOPA (small peak) and L-DOPA (high peak) recorded with a chiral mesoporous platinum electrode imprinted with R-mandelic acid (right) [3,4]
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