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 SUMMARY OF PROFESSIONAL ACHIEVEMENTS 
 

After a phD in theoretical chemistry in Toulouse and a phD in theoretical physics in Stockholm, I made a post-
doctoral research project for the Michelin company on the theoretical treatment of the catalysis of lanthanide 
complexes. After, I got appointed as an assistant professor in physical chemistry in Toulouse where I started my 
independent research carrier on the theoretical chemistry of f element complexes. I got then promoted as a 
junior member in 2006 and full professor in 2008. I got then involved in the redox chemistry of f element for the 
activation of small molecules, like CO2, through an ERC grant ‘Frontier in Chemistry’ in 2010, field where I’m to 
date the only one to be able to perform such calculations. Although the f-element community is rather small, I’m 
internationally recognized as all the experimental experts collaborate with me and now even main group experts 
are asking for my expertise when low-valent metal are involved (Science paper under review). Recently, I 
started a research project on transactinides and especially Berkelium for which I recently published a research 
paper in Science and a paper in Nature Chemistry. Meanwhile, I got awarded as an Experienced researcher 



Humboldt Fellow (2010), a Chinese Academy of Science award (2015) and got visiting professorship in Calgary 
(2016) and Fudan University (2017), a Humboldt fellowship in 2018. I also receieved the RSC-SCF award in 
2018. Finally, I got a Chinese Academy of Science award (2019) and was nominated as a senior member of the 
Institut Universitaire de France in 2019. 
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2010–2020 Member, American Chemical Society 
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 SUMMARY OF CURRENT SCIENTIFIC ACTIVITY 

 
My research is based on rationalizing, using theoretical approaches, the electronic structure and reactivity of 
metal complexes, mainly s, d and f metals. This research is carried out in very close collaboration with 
experimental groups either from academic or industrial side. In the industrial side, we have a long going 
collaboration with the Total company and the experimental group of Jean-Franç ois Carpentier (Rennes) on the 
metallocenes catalysed polymerization of olefins. From the academic side, we have a special interest on low-
valent metals such as uranium at the +III oxidation state or lanthanide(II) and magnesium(I). This had an 
enormous impact in this field, particularly with regard to understanding the mechanisms of stoechiometric and 
catalytic reactions involving the activation of small molecules, such as CO2, CO, N2, by s, d or f-block metal 
complexes. This work in this area has changed the way the academic and industrial communities view actinide 
metals, and their reactivity. Through this research, and the numerous collaborations I have established with 
world leading experimentalists whose research encompasses the lanthanide and actinide metals, it has become 
clear that complexes of these metals can effect synthetic transformations previously only thought possible with 
transition metals, especially those of the platinum group. This has been recently extended to the coordination 
chemistry of transactinide complexes, mainly plutonium and berkelium, for which we have demonstrated some 
peculiar coordination properties, that were published in Science and Nature Chemistry. 
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J. Okuda  alkaline-earth reactivity (U. Aachen, Germany) 

F. G. N. Cloke  CO2 reactivity with uranium complexes  (U. Sussex, England) 

S. Liddle  low-valent uranium reactivity (U. Manchester, England) 

K. Meyer  small molecule activation (U. Erlangen, Germany) 

P. Roesky  borohydride reactivity (U. Karlshrue, Germany) 

J-F. Carpentier, S. Guillaume, Y. Sarazin, E. Kirilov polymerization  (U. Rennes, France) 

D. Bourissou  ambiphilic ligand complexes (U. Toulouse, France) 

F. Bonnet, M. Visseaux  olefin polymerization (U. Lille, France) 

G. Nocton            Lanthanide-based reactivity (Ecole Polytechnique, France) 

M. Mazzanti  low-valent uranium reactivity with CO2 (EPFL, Switzerland) 

Ch. Copé ret  silica surface reactivity (ETh Zurich, Switzerland)  

Y. Chen   scandium complexes reactivity (SCUT Guangzhou, China) 

C. Zhu                 actinide structure and reactivity  (U. Nanjing, China) 



X. Zhou, L. Zhang  rare earths complexes and clusters reactivity (Fudan U. Shanghai, China) 

D. Cui, J. Cheng  polymerization and actinide complexes ( U. Changchun, China) 

S. Wang               Rare earth complexes for catalysis (U. Wuhu, China) 

X. Xu                    Catalysis with low valent metal (U. Suzhou, China) 

Y-H Chen             Rare-earh catalysts for organic transformation (U. Wuhan, China) 

Z. Hou   f-element reactivity and clusters (RIKEN Tokyo, Japan) 

M. Hill                  s group reactivity   (U. of Bath, England) 

A. Vanugopal       Main group catalysis (IITER, India) 
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