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[bookmark: _GoBack]Development of an inexpensive, environmentally clean alternative energy source to minimize our dependence on fossil fuels is a major challenge to society. Nature has developed photosynthetic systems to store diffuse but abundant solar energy through chemical bonds, which has inspired chemists to design compounds that can replicate the same process in abiotic compounds. Our approach toward artificial photosynthesis involves coupling light-harvesting modules with H2-evolving catalytic modules via supramolecular interactions. We have specifically targeted cobaloximes as they have been demonstrated to be robust and efficient in electro– and photo-catalytic pathways of H2 production. In this project we have investigated how adjusting the linkage between Ru(II)polypyridyl-based photosensitizers and the cobaloxime catalyst site affects the functional parameters of the new supramolecular photocatalysts. Comparison of the ultrafast transient absorbance kinetics of two newly synthesized [Ru(II)(bpy)2(Ln)]2+-cobaloxime photocatalyst assemblies (where, Ln is a phenanthroline derivative ligand) with only subtle differences in the photosensitizer-catalyst linkage reveals striking differences in the transient behavior following visible light excitation. A number of physical characterization techniques will be employed to correlate the ground state structure (electrochemistry, X-ray absorption spectroscopy, UV-visible spectroscopy) with the nature of the  transient state (transient absorption spectroscopy, time-resolved X-ray scattering). This study will give fundamental insight into the mechanism of photocatalytic hydrogen production and will pave the way for new architectures capable of artificial photocatalysis.
