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New Developments in Low-Valent and Early Transition Metal Ions, Metal-Ligand Multiple Bonds, and Catalysis with Alkynes and Methane. 
Daniel J. Mindiola*
Department of Chemistry, the University of Pennsylvania. 231 South 34th Street, Philadelphia, PA 19104 (USA)
We have uncovered a new cycle for a titanium catalyzed dehydrogenation of linear alkanes to -olefin1 and how most of the intermediates have inspired us to pursue, trap and isolate such species involved in such transformation. We will begin by discussing the chemistry of titanium alkylidynes and extending this work to vanadium alkylidynes and their application in the cyclic polymerization of phenylacetylene. C-H bond activation, including the activation of methane and the formation of methylidenes, and dehydrocoupling will be also addressed. Likewise, I will describe the role of TiII species in the cycle including detailed spectroscopic and magnetic characterization of well-defined species. These TiII systems have yielded a wealth of 2e- reactivity including new ligand scaffolds.  In the last component (and if time permits), I will introduce the use of organometallic Ir catalysts for the monoborylation of methane and how one can improve catalytic turnover by immobilizing a IrI fragment onto amorphous silica.
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