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The use of organometallic transition metal complexes has had a significant impact in the field of
organic chemistry as these complexes function as catalysts, and now nearly all organic syntheses
of any complexity include at least one metal-catalyzed reaction. Metal containing complexes also
have biological roles. For example, mixed valence compounds are ones which contain versions of
the same metallic element in different oxidation states. A known mixed valent compound exists in
the Oxygen Evolving Center (OEC) in Photosystem II of photosynthetic organisms and contains a
Mn4CaOs cubic-shaped core in the active site where the Mn ions are in the III and IV oxidation
states. The difference in oxidation energy of these Mn ions allows electrons to move through the
compound as water is reduced to dioxygen using light energy.
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Scheme 1. Proposed synthesis of
ruthenium-based molecular squares.

In addition to working on a current challenge in inorganic chemistry, you will learn synthetic
inorganic and organometallic chemistry, including air-free chemistry in a nitrogen filled glove box
and Schlenk techniques. A significant amount of the Department’s instrumentation will be used for
characterization, which includes NMR spectroscopy, infrared and UV-vis spectroscopy,
electrochemistry, and single-crystal X-ray diffraction. In addition, you will be encouraged to
present your work at the Regional American Chemical Society meeting held in Orlando, FL in
2025.

Students in my group have gone on to pursue a PhD in chemistry at UTK, Texas A&M and
Delaware, pursue professional degrees in medicine and pharmacy at UT Memphis, and have found
positions in industry immediately after graduation. These students have presented at regional and
national meetings of the American Chemical Society and in some cases had their results published
in peer-reviewed journals such as Polyhedron and Journal of Coordination Chemistry.



