Aerobic- and Protic-Compatible Main-Group Chemistry: Bridging Polar
Organometallic Reactivity with Metal-, Organo- and Biocatalysis

Polar organometallic compounds of the s-block elements are traditionally associated with
rigorously anhydrous and oxygen-free conditions,[!l which has long limited their
compatibility with other catalytic platforms. However, our research group and others have
demonstrated that the use of unconventional reaction media [including Deep Eutectic
Solvents (DESs) or water] enables highly reactive RLI/RMgX reagents to operate
efficiently under aerobic and protic conditions.”l Beyond improving operational
simplicity and sustainability, these reaction environments profoundly reshape the
reactivity of polar organometallic species, creating new opportunities for reaction design.

This lecture series will first present our recent advances in developing main-group
chemistry under aerobic and protic conditions, highlighting how unconventional reaction
media enable highly polar organometallic reagents to operate efficiently under bench
conditions.B®! Building on these foundations, the lectures will demonstrate how these
reaction environments enable the integration of polar organometallic reagents with
transition-metal catalysis, organocatalysis and biocatalysis. Selected examples will
illustrate the development of hybrid tandem one-pot processes that combine
complementary synthetic tools, providing practical, efficient and sustainable strategies
for molecular construction. Collectively, these studies demonstrate that aerobic and protic
main-group chemistry represents not merely a more convenient way to perform classical
organometallic transformations, but a powerful platform for the development of new
multicatalytic synthetic methodologies.
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