
Investigating of New
Supramolecular Complexes

 

Introduction
Curved aromatic molecules are unique compounds as they
combine special properties due to the delocalized π-system, with
a 3D geometry. Thus, spherical aromatic compounds can
interact via their convex surface with the concave hole of belt-
shaped aromatic rings. With appropriate computational
methods, these interactions can be predicted, supporting the
design of suitable molecules for experiments. Therefore, high
performance computation can help to reduce synthetic effort, as
suitable candidates for supramolecular complexes can already
be found in silico.

Methods
The Gaussian16 program package was used to identify target
compounds and to evaluate potential interactions with selected
macrocyclic aromatic hosts. Employing the M06-2X method, no
additional corrections had to be employed, as this method
already describes mid-range interactions properly. Regarding
the size of the employed systems, Pople basis sets were applied,
as these are computational comparable inexpensive. For the
evaluation of the results, ChemCraft was used as an additional
software.

Results
New supramolecular complexes were investigated within this
project. Using DFT, the supramolecular entities were modelled,
and possible structural arrangements and their energetic
relation were predicted and compared. Also, different
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substituents, capable of additional non-covalent interactions,
were introduced to the backbone of the targeted nanorings. The
competitive non-covalent interactions were investigated, as well
as the possibility to tune them. The computational investigation
of these properties will guide the synthetic design.

Outlook
Based on the interplay of experimental and computational data
the optimal supramolecular assemblies will be established.
These host-guest systems will be investigated in more detail to
provide guidelines for the rational application of such weak
interactions.
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