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Abstract/Présentation du sujet: 
Controlling molecular motions has emerged in recent years as a promising approach for the 
development of molecules featuring tuneable catalytic activities, the underlying idea being that 
changing the structure of a catalytically active system could potentially induce drastic modifications of 
its activity.[1] In such context, the proposed project aims at developing dynamic responsive molecular 
systems for which large amplitude motions actuated by electron transfer can be used to control the 
catalytic activities of key metallic centers embedded in the structure.  
The main focus of this PhD project will be on the development of redox-controllable mechano-

responsive catalysts involving the -dimerization of viologen cation radicals as driving force of 
structural reorganizations (Fig A). The concepts proposed in this project, involving molecular motion 
as key driver of catalytic functions, built on the expertise accumulated over the years at ENS-Lyon in 
homogeneous catalysis[2] and on redox–triggered dimerization processes.[3] One concept which will be 
developed is based on the self-locking principle sketched on Fig. B. It aims at controlling the 
coordination number of a catalytically active metal center upon electric stimulation of a viologen-
based mechanical hinge. Particular attention will be devoted to challenging catalytic transformations 
involving carbon dioxide as a reactant[4] (e.g., CO2 reduction or chemical fixation with oxiranes[5]). 

 

This multidisciplinary project is at the interface between catalysis, organic chemistry, coordination and 
supramolecular chemistry. The applicant will ideally have a multidisciplinary background with a 
significant expertise in organic chemistry. 
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