
 

 

 

 

 

Rational design of new group 11 (Cu, Ag, Au) organometallic complexes 

for olefins transformation 

Coinage metals (Cu, Ag, Au) occupy a particular place among transition metals. They are metals of 

choice in catalysis and they are attracting a lot of interest. But their intrinsic properties and behavior 

remains poorly known and understood. It is practically very difficult, if not impossible, to transpose to 

Cu, Ag and Au the features of the other late transition metals, even their group 10 neighbours. And to 

date, very little is known about the reactivity of Cu, Ag and Au complexes towards elementary 

transformations making up catalytic cycles of carbon-carbon bonds formation (cross-coupling, olefin 

polymerization). 

Our group is interested in the coordination chemistry and reactivity of coinage metals (Cu, Ag, Au). In 

particular, we aim at better understanding their chemistry and at extending their applications in 

catalysis. Thanks to a joint experimental/theoretical approach, we recently substantiated 

unprecedented reactivity of gold complexes towards elementary steps in organometallic chemistry. We 

have shown that a rational design of suitable ligands opens up the reactivity of these complexes to 

important transformations that were previously considered as impossible, such as oxidative addition,1 

migratory insertion and –H elimination.2 We are currently seeking to transpose these features to build 

up new catalytic cycles with these metals. We are particularly interested in investigating the propensity 

of copper complexes to promote elementary steps involved in olefins transformations (migratory 

insertion, –H elimination…). 

This project will be carried out in collaboration with the Molecular Catalysis Departement of IFP 

Energies Nouvelles. The candidate will investigate the synthesis of new copper complexes supported 

by polyfunctional ligands and study their behavior in synthetic transformations still unexplored with 

this metal. Detailed mechanistic studies will be carried out by combining a set of experimental RMN, 

RX, IR, GC-MS) and theoretical (DFT) techniques (in order to define and select the most promising 

copper complexes for catalytic studies in olefins coupling/oligomerization). This project consists in a 

fundamental research work at the interface between ligand synthesis, organometallic chemistry and 

homogeneous catalysis. 

The candidate should have good knowledge in organometallic chemistry. An experience in catalysis 

and/or in molecular chemistry will be appreciated. She/he should be very enthusiastic and autonomous, 

and should appreciate to work closely with a team. Interested candidates are invited to send via email a 

CV (with contact information of two references) to dbouriss@chimie.ups-tlse.fr and 

amgoune@chimie.ups-tlse.fr. 

1 A. Amgoune, D. Bourissou et al. J. Am. Chem. Soc. 2014, 136, 1778. 
2 A. Amgoune, D. Bourissou et al. J.  Am. Chem. Soc. 2016, 138, 11920. 
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