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Tuning the formation of discrete coordination
nanostructures †
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Novel surface coordination nanostructures based on cyanosexi-

phenyl molecules are assembled on a gold surface and investigated

by scanning tunneling microscopy and density functional theory.

Their formation can be tuned by varying the surface temperature

during deposition. Di�using gold adatoms act as coordination

centers for the cyano groups present on one end of the nonsym-

metrical molecules.

For the development of nanotechnology and atomic scale electro-
nics, it is crucial to control the formation of single supramolecular
structures at atomically clean surfaces with high precision. A central
goal of research is therefore to fabricate atomically precise nano-
structures with well-defined tailored properties. As many of the
properties of supramolecular assemblies decisively depend on the
nature of their intermolecular bonds, the precise tuning of the bond
formation is, in this respect, of fundamental importance.1

Directed interactions, such as metal coordination, play a
central role in building well-defined and extended nanostructures
in a predictable and reproducible manner. In order to use metallic
substrates to guide nanostructure formation, it is crucial to under-
stand the interaction between the molecular building blocks and to
control diffusion processes. Among the different non-covalent
intermolecular bonds, metal coordination is especially important
because it allows for the formation of structures with specific
topologies and a high structural stability.1 Extended metal coordi-
nation networks on surfaces have been intensively studied in

the last few years by scanning tunneling microscopy (STM)
showing that ordered networks with a high binding energy can
be formed on surfaces starting from a wide range of organic
molecules and metal centers.2 However, less attention has been
paid to the formation of discrete metal coordination complexes
on surfaces, which can form stable non-covalent nanostructures
with specific tailored properties.3

The formation of metal-coordination bonds requires
both electron-donating ligands and metal centers. Such metal
centers are either present on the metal surface under investi-
gation,2c,g,4 or can be provided in a separate deposition step.2b

Several examples have been recently reported where metal
adatoms are used as coordination metal centers for molecules
with cyano functional groups.2c,3e,5

Despite the recent interest in gold catalysis and the impor-
tance of gold coordination chemistry,6 coordination structures
composed by cyano functional groups and gold adatoms were
rarely investigated so far on a surface.7 Several other functional
groups are known to strongly interact with gold atoms.8 In some
cases,9
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