Mechanism and Phosphine Ligand Design in Homogeneous Gold (I) Catalysis
Homogeneous gold(I) catalysis has emerged as a powerful method for activating multiple bonds toward nucleophilic addition and for involvement in selective skeletal rearrangements. The functionalized products of these reactions are important building blocks in syntheses of pharmaceuticals and materials; however, the mechanisms of these processes are not fully understood. Much of the literature describes methodology development and computational studies, rather than experimental studies specifically aimed at elucidating mechanisms. Furthermore, understanding the stability of gold catalysts is critical to designing efficient systems. I will present on the recent progress of my group’s exploration into the synthesis, characterization, and mechanistic involvement of phosphine gold(I) complexes in organic reactions. Included will be details on the role that phosphine ligands play in stabilizing reactive intermediate structures such as alkene pi-complexes, and in mediating catalytic intramolecular alkene hydroamination and intramolecular benzamide cyclization. 

