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The introduction of N-heterocyclic carbene (NHC) ligands on well-defined ruthenium 
complexes has already afforded a wealth of highly active catalysts for various types 
of olefin metathesis reactions [1,2]. However, the synthesis of tetrasubstituted 
alkenes and cycloalkenes remains a challenging task for most of these second-
generation initiators, including the benzimidazolylidene derivative 1 that we first 
reported in 2013 [3]. Removing one of the ortho-substituents on the N-aryl groups of 
the NHC ligand is an efficient way to bypass this limitation and to ease the access of 
sterically hindered olefins to the catalytic center. This strategy was pioneered by 
Grubbs [4] and further implemented by other groups [5,6]. We have successfully 
applied it to the benzimidazolylidene family of ligands by replacing the mesityl-based 
NHC in complex 1 by its 2-tolyl analogue in catalysts 2–4 [7]. 
 

 
 
In this communication, we shall discuss the stereochemical implications of the use of 
non-symmetrical aryl substituents on the NHC ligand of second-generation 
ruthenium-alkylidene complexes. We will also report on our latest investigations on 
this family of catalysts for the metathetical ring-closure of tetrasubstituted cyclo-
olefins. 
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