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Nowadays, computational chemistry is involved in nearly every area of chemistry (molecular 

chemistry, materials, life sciences ….) and has become an essential tool, just like classical laboratory 

techniques, for mechanistic understanding of gas or solution-phase chemical reactions. The joint 

experimental-theoretical approach plays an increasingly larger role to solve a wide array of 

organic/organometallic problems and a thorough understanding of the reactivity has been gained 

thanks to this synergy, especially in polymerization and in catalysis areas. The description of the 

electronic structure and new bonding situations as well as the investigation of the different plausible 

reaction pathways and the analysis of the limiting and determining steps provide crucial mechanistic 

insights allowing to have a better understanding of the reactivity. Moreover, modern computational 

methods also give relatively accurate and fast results which make them a suitable tool for the 

prediction of properties, reaction feasibility, selectivity… and can be helpful in the design of new 

reactions and catalysts. 

To demonstrate the fruitful interplay between experiment and theory, different examples will 

be presented more specifically in the field of homogeneous catalysis. One project will concern the 

rationalization and understanding of reactivity of gold complexes
1 

and the other one the 

characterization  of short life orthobenzyne complexes with early metals by coupling Flash Vacuum 

Thermolysis with an original  spectroscopy - UV-Photoelectron Spectroscopy in gas phase -  and DFT 

calculations.
2
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