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During this tandem presentation, we wish to present some intriguing results aiming at stimulating 
discussion about the role of the metal electronic configuration in switching the catalytic 
selectivity of chromium-based olefin oligomerization and polymerization catalysts. Chromium 
appears to be an ideal element from this point of view since it provides systems which are 
currently used for the commercial production of either polyethylene or 1-hexene. This element is 
also known to provide catalysts capable of oligomerizing randomly ethylene to a statistical 
distribution of α-olefins and to produce the sole existing system capable of producing 1-octene in 
substantial amount. In addition, its reactivity towards α-olefins is surprisingly low. Yet, the 
factors which switch the catalytic selectivity towards any one of these directions remain 
unknown. Especially fascinating questions arise about the selectivity of the oligomerization 
process in the view of getting a grasp on the factors that favor formation of 1-hexene or possibly 
1-octene. Achieving these goals it is obviously central to tailor new and more performing 
catalytic systems.  

All the existing chromium-based catalytic systems typically consist of a trivalent 
chromium salt, an alkyl aluminum activator and a ancillary ligand. The role of the activator in 
altering the metal oxidation state of the catalytically active intermediate is the center of a 
vigorous literature debate. A starting point of a research in this direction may be to improve our 
knowledge of the catalytic cycles responsible for the different performances. For this purpose we 
systematically embarked on attempts to isolate catalytically active species (single-component 
catalyst) of both established and new catalytic systems.  

During this presentation, we will review data resulting from our international cooperation. 
Although the final word on the issue of metal oxidation state is not said, at least the latest results 
put forward a valid working hypothesis. Classes of ligand systems will be reviewed in terms of 
behavior of their chromium complexes with activators and in the light of the corresponding 
catalytic activity and selectivity. Single-component catalysts for ethylene polymerization, 
trimerization, and oligomerization will be presented and discussed along with new switchable 
catalytic systems. Depending on circumstances, the newest results from our attempt to 
immobilize these systems on solid state supports will be also presented. 
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