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Generation of Custom Full Interaction Maps Different interaction maps of 

the pillarplex

Conclusion

The Pillaplex is a newly introduced macrocyclic, coinage metal based metallocavitand complex with 

unique properties such as easily tunable solubility and exclusive selectivity for liner over six-membered 

aromatic molecules.[1] It belongs to the class of host-guest molecules in supramolecular chemistry where 

nonbonded interactions govern the properties. In general, every crystal structure of small molecules

contains information about nonbonded contacts between different functional groups. Therefore, the 

Cambridge Crystallographic Data Centre created a library about nonbonded contacts between different 

molecule fragments.[2] In detail, the statistical data is based on crystal structures from the Cambridge 

Structural Database, where nonbonded contacts were extracted from and superimposed to obtain a 

statistical dataset of a 3-dimensional interaction map between various fragments.[3] Based on this library, 

additional programs were developed which can generate full interaction maps of whole molecules with a 

big variety of probes. This work investigates the implementation of a new probe, [PF6]
-, into the library to 

investigate the interaction of the pillarplex with different counter-anions in the crystal packing. 

The generation of a custom interaction map with [PF6]
- as a probe atom was successful and gave reliable results. Consequently, the resulting 

interaction maps are based on electrostatic and other forces which means that they can be portrayed by SuperStar as well. The evaluation of 

hydrogen bond acceptor and donor interaction showed that these interactions play a minor role in the crystal structure of pillarplexes. If [PF6]
- is 

used as a counter-anion the dominant interactions are based on itself meaning that the electrostatic interactions are more pronounced. These 

observations are supported by investigations of different pillarplex structures. However, it should be kept in mind that these results are based 

only on statistical data without any theoretical calculations.
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Side (a) and top (b) view of the cationic 

pillarplex with the [PF6]
- interaction map

The program SuperStar splits large molecules into fragments which are included in the IsoStar library and superimposes 

each scatterplot onto the large molecule to obtain full interaction maps for the desired probe. Since [PF6]
- is not included in 

the library, individual scatterplots for the fragments that make up the pillarplex must be generated.
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Single (a) and extended unit cell of 1 with [PF6]
- from the 

crystal structure and interaction clouds (green)

→Proximity and tilt increases the likelihood of interaction 

→ [PF6]
- sits in high interaction regions

→Arrangement and tilt of the molecules in the crystal 

structure is governed by [PF6]
- and not hydrogen 

bonds
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Hydrogen bond acceptor (red) and hydrogen bond donor 

(blue) interaction map

a) 1 only has acceptor clouds on the rim 

b) Additional acetonitrile from the crystal structure does 

not interact with any hydrogen bond acceptor cloud

→ Hydrogen bond interactions are not satisfied and do 

not govern the crystal packing

Pillarplex interaction map of hydrogen bonds where 

no interaction are satisfied with acetonitrile (left) and 

interaction map of [PF6]
- where two molecules point 

towards a high propensity region (right)


