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Abstract: Electrochemistry offers unique approaches for promoting and mechanistically
studying chemical reactions and has garnered increasing attention across various areas of

Chemistry

Seminar on chemistry. This expansion necessitates the enhancement of traditional electrochemical cells,
. which are intrinsically constrained by mass transport limitations. Herein, we present an approach
Electrosynthesis for designing an electrochemical cell by limiting the reaction chamber to a thin layer of solution,

comparable to the thickness of the diffusion layer. This thin-layer electrode (TLE) provides a
modular platform to bypass the constraints of traditional electrolysis cells and perform
electrolysis reactions on the timescale of electroanalytical techniques.! The utility of the TLE for
electrosynthetic applications is benchmarked using NHPI-mediated electrochemical C-H
functionalization.? The application of microscale electrolysis for studying drug metabolites is
demonstrated by elucidating the oxidation pathways of paracetamol and acebutolol.® Moreover,
hosting a microelectrode within the TLE enables real-time probing of the profiles of redox-active
components in these rapid electrosynthesis reactions. We also showcase the combination of the
thin-layer electrode (TLE) and microelectrode (ME) to study the elementary steps involved in
the mechanism of electrochemically driven Ni-catalyzed biaryl coupling, addressing some of its
limitations.
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