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Context  
The development of 4th period metal chemistry is strategical for reducing the use of less 
available, more polluting and more expensive 5th or 6th period metals in catalysis. 
Chemists are inspired by nature to design synthetic molecular systems with specific 
reactivity properties, as in enzymes. The inclusion of transition metals in complex 
molecular structures, such as molecular cages, is one way of controlling the metal's 
environment and enabling specific catalytic activity. The complexes thus obtained are 
often characterized by UV-vis spectroscopy, but band assignment is often empirical.  
 

Project  

In this project we propose to computationally study 4th period metal 
complexes in constrained environments: by varying the nature of the 
ligands, we aim at understanding the influence of the molecular 
environment on the properties of the systems. Ab-initio calculations 
will be carried out to validate the TD-DFT methods used and to delve 
deeperinto the nature of the excited states responsible of the 
absorption spectra of certain complexes with non-standard 
properties, such as copper azido or superoxido complexes. 
Depending on progress, the reactivity of these complexes will be 
investigated: their ability to oxidize small molecules or the molecular 
environment will be explored theoretically. Cage effects (deformation 
or electronic effects) will be decomposed using various known approaches. 

 

This project is part of our team's recent studies on the analysis of the properties and 
reactivity of metal complexes, in interaction with our laboratory's experimentalists. It will 
enable the candidate to use and master a wide range of methods and manipulate several 
calculation programs (Gaussian, TURBOMOLE, Molpro, Orca, OpenMolcas, etc.). 
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