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Physical and Chemical Properties of Transition Metal Complexes Containing Quinone Ligands

Professor Pierpont is studying the structural, electrochemical, magnetic, and photochemical properties of transition metal complexes that contain organic ligands bearing quinone functionalities. o-Benzoquinones have vacant electronic levels that are similar in energy to the valence d-orbitals of transition metal ions. Electron transfer reactions have been investigated, and the results of these studies have shown that the distribution of charge in a metal-quinone coordination complex is dependent upon parameters that influence the relative energies of metal-d and quinone p electronic levels. These include the bonding effects of coligands, the overall charge of the complex, quinone-ligand substituent effects, and periodic variations in metal d-orbital energy. In cases where metal and quinone electronic levels are particularly close in energy, metal-ligand electron transfer may be observed as an equilibrium between redox isomers in a process that we have referred to as Valence Tautomerism.  Thermodynamic parameters associated with these equilibria include large changes in enthalpy and entropy that are of the same sign associated with a transition between tight (low T) and floppy (high T) structural forms for the redox isomers.

Current projects under investigation include the formation and reactivity of catecholate complexes containing strong multiple M-M bonds, studies on the coordination chemistry of dopamine and the potential involvement of iron-dopamine coordination complexes in Parkinson’s disease, and the development of a new iron electrocatalyst for water oxidation.  More detailed descriptions of these projects are contained in the Research link on this web page.
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