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Abstract: 
Homogeneous metal catalysis provides numerous products of importance to society, including 
pharmaceuticals, detergents, polymers, agrochemicals, and more. However, many homogeneous 
catalysts of industrial relevance rely on expensive noble metals for which global reserves are 
rapidly depleting. To address this issue, two distinct strategies have emerged: 1) develop earth-
abundant and inexpensive metal alternatives; and 2) improve the efficiency and/or recyclability of 
noble metal catalysts. Efforts towards the first strategy are discussed in Part 1 of this presentation. 
1,3-N,O-chelates of earth-abundant, early-transition-metals were investigated, and the resulting 
complexes were applied in diverse catalytic reactions involving the activation and/or formation of 
C−E (E = H, C, N, O) bonds. Next, Part 2 discusses the results of employing the second strategy. 
Using multitopic phosphine linkers, extended structural analogues of an existing noble metal 
catalyst were synthesized. These materials could be used as recyclable, heterogeneous catalysts 
for the dehydration of amides to give enamine products. Finally, Part 3 discusses preliminary 
results from the Griffin Group towards the development of new catalytic materials. Overall, this 
work helps to address global challenges in sustainable chemical synthesis through two 
complementary strategies and widens the platform from which improved catalytic materials can 
be developed. 
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