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Thema der Dissertation: 
 

Terminal, Formally Multiply Bonded Complexes of Late Transition Metals 
and Heavy p-Block Elements 

 
N-heterocyclic carbenes have become key ligands in modern coordination and organometallic 
chemistry due to their exceptional electronic flexibility. In this thesis, their role in stabilizing 
unusual bonding situations, low-valent metal centers, and open-shell species is explored. 
Particular emphasis is placed on carbene dimers and their redox behavior under strictly proton-
free conditions. Beyond fundamental aspects, carbenes are applied as tools for the 
construction of low-valent and formally multiply bonded metal complexes. The work focuses 
on palladium and lead systems supported by saturated NHC-based pincer scaffolds. 
Exceptionally stable low-valent Pd macromolecules and electron-rich Pb complexes are 
obtained and investigated. A reversible reduction leads to the first neutral, zero-valent Pd 
metallopore, enabling access to low-valent metallopores in nonpolar media. 
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