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Carbon-carbon (C–C) and carbon-heteroatom bond formation remains a central transformation in organic 
synthesis, with broad applications in the production of pharmaceuticals, agrochemicals, and advanced 
materials.1 Traditionally, these transformations rely on precious second- and third-row transition metals 
such as rhodium and ruthenium.2,3 However, in recent years low-valent first-row transition metals have 
gained attention as more sustainable and cost-effective alternatives, with cobalt standing out due to its 
versatility and earth abundance.4 It has previously demonstrated catalytic activity in cycloaddition 
reactions, particularly with alkynes and activated olefins to form complex chemical structures.5 
Nevertheless, expanding its reactivity to less activated olefins and other small molecules remains a 

challenge due to the limited coordination of metal center to these -motives.  

Opening new avenues in cobalt catalysis, this project aims to develop a new class of more electron-rich 
cobalt complexes capable of promoting these catalytic reactions with non-activated olefins and other 
small molecules. Our strategy involves modulating the electron density at the cobalt center through two 
independent approaches: (1) formal reduction of cobalt center to form bimetallic cobalt-alkali metal 
species to access lower oxidation states, and (2) the introduction of both bulky and strong σ-donor ligands 
to stabilize coordinatively unsaturated complexes while also enhancing electron density over the metal. 
These systems are expected to promote olefin activation, improve catalytic efficiency, and broaden the 
substrate scope of cobalt-mediated C–C and C–X bond-forming reactions, ultimately, providing new tools 
for sustainable catalysis based on abundant 3d metals. 
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