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Abstract:

Transition metal catalysis has revolutionized chemical synthesis.
Reactions such as metal-catalyzed cross coupling, asymmetric
hydrogenation and C—H functionalization have changed the way
chemists approach bond constructions and ultimately expand molecular
space. Our group has been studying catalytic transformations with
earth-abundant, first row transition metals that exploit the unique
electronic structures available to these elements that provide new
reactivity or selectivity. Levering one- or two-electron redox changes
determines which application is most appropriate. For the former,
unique metallobased radical chemistry has been applied to a C(sp?)- A o P
C(sp?) bond formation by cycloaddition and cross coupling methods for o o
assembly of C(sp?)—C(sp?) bonds relevant to the synthesis of active Pﬁ“l Chll‘lk
pharmaceutical ingredients. For two-electron reactivity,

transformations of interest include site-selective C—H functionalization

that is governed by the ability of the metal catalyst to distinguish the

electronic differences between various C—H bonds and the site and

stereoselective insertion of arenes into metal-hydride bonds.
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