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After studies at the Université Paris XI-Orsay and Université Paul Sabatier in Toulouse 

(France), Michel Etienne got his PhD from the Université de Bretagne Occidentale in Brest (France) in 

1988 where he was appointed as "Chargé de Recherche" for the CNRS. In 1989, he worked for one 

year at the University of North Carolina at Chapel Hill (USA) with Prof. J. L. Templeton as a 

NATO/CNRS research associate. He then returned to Toulouse to the Laboratoire de Chimie de 

Coordination (LCC). In 1999, he took a position at Université Paul Sabatier as Professor but still does 

his research at the LCC. His research interests include organometallic and coordination chemistry, 

with a special emphasis on the dynamics of agostic alkyl groups bound to early transition metal 

centres and their possible consequences on the polymerisation of olefins and C–H and C–C bond 

activation. The use of "scorpionate" ligands [hydrotris(pyrazolyl)borates] niobium alkyne complexes is 

a central theme in these studies. More recently he became interested in low valent complexes of these 

metals, to highly fluorinated scorpionate ligands and their use in late transition metal chemistry. 



Tris(pyrazolyl)borate (Tp’) complexes of the group 5 metals: dynamics of alkyl 
groups, CH and CC agostic interactions, CH and CC activation 

 
We use the fantastic possibilities of tuning the steric and electronic properties of 

tris(pyrazolyl)borate ligands to induce unusual ligand coordination, stabilise reactive 
intermediates and eventually discover new reactions of Early Transition Metal complexes. In 
particular, C-H and C-C agostic interactions are studied with their consequence on the 
dynamics and reactivity of alkyl groups in the field of the catalytic polymerisation of olefins, 
and CH and CC bond activation. 

A summary of directly observed events related to the existence of α-CH or β-CH 
agostic interactions, sometime in equilibrium, is presented in the following Scheme. A 
remarkable metathesis of M-C and C-C bonds has been observed in this system.  
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C–C bond activation (sometimes reversible 
ie a metathesis of C–C and Nb–C bonds !!!)
via migratory insertion of the alkyne into 
the Nb–C bond  

 
Thanks to fruitful collaborations with groups of computational chemists (Prof John E. 

McGrady, Glasgow, UK; Dr Feliu Maseras, ICIQ, Tarragona, Spain), we have been able to 
gain a better insight of the factors governing this behavior. Also we have proposed a more 
intimate view on the nature of these so-called α-CH or β-CH agostic interactions. 
 
- On the Origin of α- and β-Agostic Distortions in Early Transition Metal Alkyl Complexes. 
D. A. Pantazis, J. E. McGrady, M. Besora, F. Maseras, M. Etienne. 
Organometallics, 2008, 27, 1128-1134. 
- Equilibria Between α- and β-Agostic Stabilized Rotamers of Secondary Alkyl Niobium Complexes. 
J. Jaffart, M. Etienne, F. Maseras, J. E. McGrady, O. Eisenstein. 
J. Am. Chem. Soc. 2001, 123, 6000-6013. 



More recently, a rare case of an α-CC agostic complex has been described. The 
importance of the constraint in the cyclopropyl group of Tp’NbCl(c-C3H5)(MeCCMe) has 
been emphasized, and again strong interactions with theoretical chemists have been central to 
this research.  

 
- An Unprecedented α-C–C Agostic Interaction in a Cyclopropyl Tris(pyrazolyl)boratoniobium 
Complex. 
J. Jaffart, M. Etienne, M. Reinhold, J. E. McGrady, F. Maseras. 
Chem. Commun. 2003, 876-877. 

 
Remarkably, related cyclopropyl methyl complexes were shown to activate under very 

mild conditions (room temperature!) the CH bond of benzene via a rare β-H abstraction / 1,3-
addition sequence, linking the structure of the complex to its reactivity. 

 
- CH Bond Activation by a Transient η2-Cyclopropene Niobium Complex. 
P. Oulié, C. Boulho, L. Vendier, Y. Coppel, M. Etienne. 
J. Am. Chem. Soc., 2006, 128, 15962-15963. 
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