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Project : 
The aim of this work is studying the interaction between a metal and an organic molecule (the substrate). The
coordination of  an alkene or  an alkyne to  a metal  center deeply  modifies their  nature:1,2 donation and back-
donation (according to the Dewar-Chatt-Duncanson model)3 cause major changes on the substrate electronic
structure, which have a strong impact on the reactivity. This is clear, for instance, in the cycloaddition reactions
catalysed by gold, where the coordinated alkyne undergoes a nucleophilic attack, according to a regio-selectivity
due  to  the  substituents  on  the  alkyne.4 Several  metal  complexes  (9-11  group)  shall  be  studied  from  a
computational point of view, in order to quantify factors that impact  the activation of double and triple bonds
(notably for insertion or cycloisomerization reactions): the role of the ancillary ligands, the role of the substrate
substituents, metal type, enantioselectivity.5 Particular attention will be addressed to the analysis of the nature of
the interactions.
These theoretical studies will allow the PhD student to learn a large panel of computational methods, ab-initio and
DFT, and to manipulate several computing codes (for instance: Gaussian, TURBOMOLE, Molpro).

Context :
This project continues recent efforts that have been made in our group on the catalytic activity  analysis of metal
complexes, within established collaborations with the experimentalists of our department.6,7

Beside those applications in theoretical chemistry, our group is involved in some method development projects.
An access to this expertise is therefore open.
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