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N-Heterocyclic carbenes (NHCs) have been extensively investigated over the last two cades 

due to their applications in various fields like as spectator ligands in catalytically active complexes, 

[1] in materials science, [2] as biologically active compounds [3] and very recently also in 

metallosupramolecular chemistry [4]. In the field of synthesis and investigation of trinuclear 

cylindrical hexacarbon complexes, various works have been done experimentallyTo the best of 

our knowledge, theoretical studies on the bonding nature of trinuclear-like cylindrical hexacarbon 

complexes have been performed less. In this structure project, the nature of the metal-ligand 

bonding of a number of cylindrical hexacarbon complexes such as trinuclears will be studied and 

the possibility of communicating between the theoretical and experimental data of these complexes 

will be investigated. By changing the central atom and replacing different d-block metals such as 

Cu(I), Ag(I), Au(I), Pd(II) and Hg(II) in the center of cylindrical hexacarbon complexes like 

trinuclears of these structural compounds , the stability and the nature of the bond in these 

compounds change significantly.  To obtain the thermodynamic data of these compounds in the gas 

phase, calculations are performed on the optimized structures using the FREQ keyword. To 

investigate the nature of links and interactions, NBO, AIM and EDA calculations have been 

performed on the optimized structures with the PBEPBE methods and DEF2-TZVP basis set. 
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     M=Cu(I), Ag(I), Au(I), Pd(II) and Hg(II) 

                R=Br, C2H5, CH3, Cl, F, H, Ph and SiH3 

 
 

Figure 1: structure of trinuclear cylindrical hexacarbon complex 
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