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Ph. D Kevin Smith’s research concentrates on the synthesis and characterization of
organometallic chromium catalysts in the formation of carbon-carbon bonds1 .
Research Goals:
Despite their tendency to produce undesirable side-reactions, cheaper first-row transition metal
catalysts have an incredible potential to replace more expensive, lower row metal catalysts. In
order to demonstrate the feasibility of first-row transition metal catalysts the Smith group has
endeavored to fully characterize the relationship between the reactivity and structure of
chromium(II) complexes with tunable ancillary ligands2,3 .
Ligand Effects in Chromium Catalyzed C-P Bond Formation4
Smith’s group was able to demonstrate
that the reactivity of the reaction in figure
1 could be controlled by the structure of
the chromium catalyst (figure 1).
Different catalytic activity was observed
by changing the N-aryl group on the
diketiminate on the catalyst. Since

Figure 1: The synthesis of Ph 2 PCy with the use of
chromium cyclopentadienyl β-diketiminate 5 .

chromium(II) had been previously established to trap carbon-based radicals, the researcher’s
ability to control the rates of these reactions offered an opportunity to explore the chromium
catalyst’s ability to mediate carbon based radical reactions. They were able to show that steric
hindrances from the N-aryl groups negatively affected the chromium’s oxidative addition of the
alkyl halide. They concluded that the use of a cheaper first-row transition metal can parallel the
reactivity of a more expensive, noble metal catalyst.
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