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In this lecture, I will discuss recent developments from our lab in the areas of C-H activation and functionalizations mediated by iron and manganese porphyrins and related
porphyrazines (1-5). A perspective of the current state of the field will be presented with
connections to key conceptual advances regarding the preparation and characterization of high-valent metal-oxo species and their reactivity. We have directly observed and kinetically characterized the
reactive iron and manganese intermediates employing in operando methods during functional catalysts. Our studies of
C-H hydroxylation have led to the discovery of a selective and efficient C-H chlorinations and fluorinations mediated by
synthetic manganese porphyrins. These protocols have also enabled practical C-H azidations and most recently, a novel
C-H isocyanation reaction. The methods allow facile production of fluorinated and nitrogenated building blocks and drug
analogs directly from readily available precursors. Further, fluorination with 18F sources have allowed access to new PET
imaging agents using high-valent metal fluorides.
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Professor John T. Groves’ research program is at the interface
of organic, inorganic, and biological chemistry. Current efforts focus on the design of new, biomimetic catalysts and the molecular
mechanisms of these processes, the design and assembly of
large scale membrane-protein-small molecule constructs, studies of host-pathogen interactions related to iron acquisition by
small molecule siderophores, and molecular probes of the role of
peroxynitrite in biological systems.
Professor Groves received an undergraduate degree in chemistry
at the Massachusetts Institute of Technology, where he worked
with Frederick Greene. In 1965, he began his doctoral studies

under the direction of Professor Ronald Breslow at Columbia
University. Upon receiving his doctorate, Groves began his independent research career at the University of Michigan, in 1969. In
1985, he moved to Princeton University where he is Hugh Stott
Taylor Chair of Chemistry. Groves is an award-winning inorganic
chemist, receiving numerous accolades, including the American
Chemical Society National Award in Inorganic Chemistry and the
Sigma-Aldrich Award in Inorganic Chemistry. He is a member of
the National Academy of Sciences, the American Academy of
Arts and Sciences, and a Fellow of the Royal Society of Chemistry.
Additional information: z.umn.edu/JohnGrovesLecture2

Izaak Maurits Kolthoff was born on February 11, 1894, in Almelo, Holland. He died on March 4, 1993, in St. Paul, MN. In
1911, he entered the University of Utrecht, Holland. He published his first paper on acid titrations in 1915. On the basis of his
world-renowned reputation, he was invited to join the faculty of the University of Minnesota’s Department of Chemistry in
1927. By the time of his retirement from the University in 1962, he had published approximately 800 papers. He continued to
publish approximately 150 more papers until his health failed. His research, covering approximately a dozen areas of chemistry, was recognized by many medals and memberships in learned societies throughout the world, including the National
Academy of Sciences and the Nichols Medal of the American Chemical Society. Best known to the general public is his work
on synthetic rubber. During World War II, the government established a comprehensive research program at major industrial
companies and several universities, including Minnesota. Kolthoff quickly assembled a large research group and made major
contributions to the program. Many of Kolthoff’s graduate students went on to successful careers in industry and academic life and, in turn,
trained many more. In 1982, it was estimated that approximately 1,100 Ph.D. holders could trace their scientific roots to Kolthoff. When the
American Chemical Society inaugurated an award for excellence in 1983, he was the first recipient.

