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When treated with excess methylalumoxane (MAO), aryl-substituted pyridine(diimine) 
iron dihalide complexes, (PDI)FeCl2, exhibit levels of activity for ethylene and propylene 
polymerization that rival or surpass well-established group 4 metallocene catalysts.  
Furthermore, several industrial and academic laboratories have established striking aryl-
substituent effects – namely complexes bearing sterically demanding 2,6-aryl subtituents 
yield linear polyethylene while those complexes with monosubstituted or smaller 2,6-
diaryl groups are selective alpha olefin production with near ideal Schultz-Flory 
distributions. Despite these successes, short catalyst lifetimes, poor stereocontrol 
(propylene polymerization) and poor thermal stability have been identified as some of the 
obstacles preventing commercialization. 
      Ideally, catalyst development would be guided by well-established mechanistic 
principles – an approach that has demonstrated success in group 4 metallocene chemistry. 
The paramagnetism and the accessibility of multiple one-electron redox states have 
proven challenging for identification of the active species in pyridine(diimine) iron 
catalyzed olefin polymerization. As a result, the oxidation state and composition of the 
propagating iron compound and mechanism of chain initiation, growth and termination 
remain matters of controversy. 
      Recently, our laboratory and others have been successful in preparing well-defined 
pyridine(diimine) iron alkyl complexes. In certain instances, these compounds can be 
activated with appropriate borane and borate reagents to generate single component 
olefin polymerization catalysts. Importantly, these synthetic breakthroughs now allow 
evaluation of ligand structure (both steric and electronic) on fundamental transformations 
relevant to chain propagation and termination. For example, various neutral iron alkyl 
complexes have been synthesized and their relative rates of β-hydrogen elimination 
established. My lecture will describe our most recent efforts aimed at elucidating the 
electronic structure of catalytic relevant pyridine(diimine) iron compounds and will 
attempt to explain why this specific ligand class is unique in generating such fantastic 
polymerization catalysts. 
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