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Carbon dioxide (CO2) is an important component in the air and well-known as a
greenhouse gas that has an important impact on climate change. Meanwhile, it is also an
inexpensive, readily available, non-toxic, and renewable carbon-resource. In order to promote
resource discovery, environmental protection and sustainable human development, it is of
great significance to transfer CO> to valuable molecules, such as drugs, materials and fuels.
However, due to its thermodynamic stability and kinetic inertness, it is highly challenging to
achieve efficient transformations of CO; under mild conditions. Our group has been focusing
on CO; utilization in organic synthesis since 2015 (Figure 1). In this talk I will introduce the
direct use of CO; as the combination of CO and oxidant (“CO> = CO + [O]”) to realize the
redox-neutral lactamization and lactonization of C—H bonds.? In addition, I will also talk
about radical-type organic transformations with CO>, highly enantioselective transformations
of alkenes with CO», as well as the photocatalytic carboxylations of bulk chemicals to
generate a variety of substituted diacids, amino acids, hydroxyl acids and other monomers for
polymerization. We hope these efforts will provide new methods for efficient CO; utilization
in organic synthesis.
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Figure 1: CO; utilization in organic synthesis.
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