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Through collaboration with the Jensen group at MIT, the chemical technologies group has been exploring the
use of a self-optimizing reactor (SOR) with the ability to simultaneously optimize discrete and continuous
variables in a minimal number of experiments. The current research project seeks to incorporate catalyst
parameterization models into the algorithms of the SOR, thereby allowing a more profound understanding of
chemical transformations and the ability to extrapolate to new reactivity and catalyst space. Thus, the project
seeks to develop a new paradigm in reaction optimization and discovery.

Our proposal builds on collaboration with the laboratory of Professor Matthew Sigman (J. Am. Chem.
Soc. 2017, 10613) to parameterize and synthesize ligands for cross coupling reactions. We are looking to
expand this approach to Ni-catalyzed cross coupling reactions. The renaissance in sp2-sp3 and sp3-sp3 Ni-
catalyzed cross coupling has brought a wave of new synthetic disconnections to medicinal chemists. This
explosion of new reactivity space offers a great opportunity to design and screen for new catalysts. The
specific goals of this project are to design and enumerate a virtual set of ligands that covers a range of steric
and electronic space. The virtual space will be used to define ligand parameters that can be incorporated into
the SOR, and subsequently synthesized and tested. Similar to Pd catalysis in the late 90s, discovery of more
active and robust catalysts for Ni catalyzed chemistry will help usher in a new age cross coupling chemistry.
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