The Intriguing World of Late Transition Metal
Carboryne Complexes

Late transition metal carboryne complexes have emerged as a captivating area of
research in the field of inorganic chemistry. These compounds combine the
unique reactivity of metal-carbon multiple bonds with the high electron-donating
properties of the carborane ligand, unlocking a plethora of exciting applications

across various disciplines.

A Brief Overview of Carboryne Complexes

Before delving into the specificities of late transition metal carboryne complexes,
it is crucial to understand the fundamentals of carboryne complexes. Carborynes
are organometallic complexes featuring a metal-carbon triple bond, where the
carbon atom is connected to the metal center through two other ligands. These
compounds are characterized by their high electron density and pronounced

reactivity.

In recent years, late transition metal carboryne complexes have attracted
significant attention due to their intriguing electronic and catalytic properties.
These compounds typically exhibit a rich coordination chemistry and have
demonstrated remarkable potential in various catalytic reactions, including

reduction, hydrogenation, and functional group transformations.
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Structural Diversity and Bonding in Carboryne Complexes

The unique structural features of late transition metal carboryne complexes make
them captivating subjects of study. These complexes often adopt distorted
geometries due to the sterically demanding carborane ligand. Additionally, the
metal-carbon triple bond imparts significant electronic delocalization, leading to

novel bonding scenarios.

Various spectroscopic techniques, such as X-ray crystallography, NMR
spectroscopy, and EPR spectroscopy, have shed light on the intricate bonding
and electronic properties of late transition metal carboryne complexes. These
studies have unveiled interesting aspects, such as metal-carbon pi-bond

character and carborane-induced electron density redistribution.

Applications and Future Perspectives

The unique reactivity of late transition metal carboryne complexes opens up a
wide range of potential applications. These complexes have demonstrated
remarkable catalytic activity in C-C bond formation, providing a powerful tool for
organic synthesis. Moreover, their ability to activate small molecules, including

carbon dioxide and nitrogen, offers promising avenues for sustainable chemistry.
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Transition metal carboryne complexes also exhibit interesting magnetic
properties, making them potential candidates for molecular magnets and
spintronics applications. Additionally, their unique electronic structures make them
intriguing building blocks for the development of novel materials, such as

conducting polymers and luminescent compounds.

Late transition metal carboryne complexes represent a fascinating research area
within inorganic chemistry. Their unique structural diversity, bonding
characteristics, and versatile reactivity make them captivating subjects of study.
The potential applications of these compounds span diverse fields, from catalysis
and organic synthesis to materials science and molecular magnetism. As
researchers continue to explore the intriguing chemistry of late transition metal
carboryne complexes, we can expect new developments and exciting discoveries

in the years to come.
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Zaozao Qiu shows in this thesis that transition metals can mediate or catalyze the

cycloaddition or coupling reactions of carboryne with alkynes or alkenes to afford
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benzocarboranes, alkenylcarboranes or dihnydrobenzocarboranes. These results
represent powerful strategies to assemble useful complex molecules from very
simple precursors in a single operation. Carboranes have many applications in
medicine. However, their unique structures make derivatization difficult and the
limited efficient synthetic methods to obtain functional carborane materials have
restricted applications of carboranes within a narrow scope. This work breaks a
new ground in metal-carboryne chemistry and will have a significant impact on

synthetic, cluster and materials chemistry.
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When one thinks of Chinese matrtial arts, popular images of intense
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