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The lanthanides and actinides offer many intriguing and instructive characteristics 
for   stoichiometric   and   catalytic   transformations,   including   large   and   incrementally 
tunable ionic radii, high electrophilicity, high kinetic lability, predictable and constrained 
formal   oxidation   states,   polar   metalligand   bonding,   builtin   paramagnetic   probes, 
relatively  high  abundance,   and  relatively   low  toxicity.    This   lecture  describes   recent 
exploratory synthetic, mechanistic, and thermochemical research aimed at inventing new, 
unusual,   and   useful   transformations   mediated   by   complexes   of   these   elements,   and 
comparing 4f vs. 5f pathways. This includes the addition of elementhydrogen bonds to 
unsaturated hydrocarbons (“hydrofunctionalization”) to effect CN, CO, CP, CSi, and 
CB bond forming processes.  The goals are to catalyze and understand highly selective 
processes involving single additions, cascades of multiple bond fusions, and bond fusions 
coupled to polymerization processes.  
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		The lanthanides and actinides offer many intriguing and instructive characteristics for stoichiometric and catalytic transformations, including large and incrementally tunable ionic radii, high electrophilicity, high kinetic lability, predictable and constrained formal oxidation states, polar metal-ligand bonding, built-in paramagnetic probes, relatively high abundance, and relatively low toxicity.  This lecture describes recent exploratory synthetic, mechanistic, and thermochemical research aimed at inventing new, unusual, and useful transformations mediated by complexes of these elements, and comparing 4f vs. 5f pathways. This includes the addition of element-hydrogen bonds to unsaturated hydrocarbons (“hydrofunctionalization”) to effect C-N, C-O, C-P, C-Si, and C-B bond forming processes.  The goals are to catalyze and understand highly selective processes involving single additions, cascades of multiple bond fusions, and bond fusions coupled to polymerization processes.  

