
 

Groupe d'Etudes en Chimie Organique 
63ème édition 

27 août – 1 septembre 2023	
 

       
References 
1. Ten Chemical Innovations That Will Change Our World: IUPAC identifies emerging technologies in Chemistry with 

potential to make our planet more sustainable. F. Gomollon-Bel Chem. Int. 2019, 41, 12. DOI:10.1515/ci-2019-0203 
2. Synthesis and post-synthetic modification of UiO-67 type metal-organic frameworks by mechanochemistry. H. Ali-

Moussa, R. Navarro Amador, J. Martinez, F. Lamaty, M. Carboni, X. Bantreil, Mater. Lett. 2017, 197, 171-174. DOI: 
10.1016/j.matlet.2017.03.140 

3. Mechanosynthesis of Noels-type NHC–Ruthenium Complexes and Applications in Ring-Opening Metathesis 
Polymerization. F. Quintin, J. Pinaud, F. Lamaty, X. Bantreil, Organometallics 2020, 39, 636-639. DOI: 
10.1021/acs.organomet.0c00013  

4. a) Sustainable Synthesis of a Potent and Selective 5-HT7 Receptor Antagonist Using a Mechanochemical Approach. 
V. Canale, V. Frisi, X. Bantreil, F. Lamaty, P. Zajdel, J. Org. Chem. 2020, 85, 10958-10965. DOI: 
10.1021/acs.joc.0c01044 ; b) Sustainable Synthesis and Biological Evaluation of a Novel Dual α2A/5-HT7 Receptor 
Antagonist with Antidepressant-Like Properties. V. Canale, M. Kotańska, A. Dziubina, M. Stefaniak, A. Siwek, G. 
Starowicz, K. Marciniec, P. Kasza, G. Satała, B. Duszyńska, X. Bantreil, F. Lamaty, M. Bednarski, J. Sapa, P. Zajdel, 
Molecules 2021, 26, 3828. DOI: 10.3390/molecules26133828 

5. a) Solving the Challenging Synthesis of Highly Cytotoxic Silver Complexes bearing Sterically Hindered NHC Ligands 
with Mechanochemistry. A. Beillard, F. Quintin, J. Gatignol, P. Retailleau, J.-L. Renaud, S. Gaillard, T.-X. Métro, F. 
Lamaty, X. Bantreil, Dalton Trans. 2020, 49, 12592-12598. DOI: 10.1039/D0DT00410C ; b) Expedient synthesis of N-
Oxy-Heterocyclic Carbenes (NOHC) ligands and metal complexes using mechanochemistry. A. Wróblewska, G. 
Lauriol, G. Mlostoń, X. Bantreil, F. Lamaty, J. Organomet. Chem. 2021, 949, 121914. DOI: 
10.1016/j.jorganchem.2021.121914  

6. Unpublished results. 
 

Mechanochemistry as an efficient tool for synthesis 
 

Xavier BANTREIL 
 

IBMM (Institut des Biomolécules Max Mousseron), Université de Montpellier, CNRS, ENSCM, 
34094 Montpellier, France 

Institut Universitaire de France (IUF) 
E-Mail : xavier.bantreil@umontpellier.fr 

 
The first report of a mechanochemical reaction was made by Theophrastus of Eresus in 315 B.C. 
with the reduction of cinnabar into mercury thanks to grinding using a copper mortar and pestle in 
the presence of acetic acid. Despite this early discovery, mechanochemistry has only been 
recognized in 2019 by IUPAC as one of the ten technologies that could change our world.1  
In the Green Chemistry and Enabling Technologies research group in Montpellier, we are using 
mechanochemistry, and more specifically ball-milling and twin-screw extrusion, to develop more 
sustainable methodologies for the 
synthesis of high value molecules.  
In the past years, we developed our 
expertise in numerous domains, 
including Metal-Organic Frameworks 
(MOF) synthesis,2 sustainable 
monomer preparation and catalyst 
synthesis for polymerization,3 the 
synthesis of organic molecules potent 
against anxiety4 and organometallic 
molecules featuring N-heterocyclic 
carbene ligands with high activity 
against colorectal cancer.5 More 
recently, we have been focusing on 
merging ball-milling and photoredox 
chemistry for the catalytic reductive 
dehalogenation reaction.6  


