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Molecular surfaces of various types are of immense
value in chemistry. Typically, comparison and analysis of
such surfaces relies upon human intuition and
understanding which is inherently subjective.

We present a technique to describe the shape of the
surface, and any associated properties on the surface
(so-called decorations) which preserves relative location
information while remaining translation and rotation
invariant. The technique relies on a spherical harmonic
decomposition followed by manipulation of the
expansion coefficients in order to generate any number of
rotation-invariant descriptors. [1] Although others have
employed spherical harmonic decompositions for
shape (see [2], [3]), the generation of rotation-invariant
descriptors for shape and properties mapped on the
surface is new in this context.

Importantly, the technique provides the capability to
greatly reduce the amount of information which is
invaluable  for  efficient  large-scale algorithmic
classification. An example of shape reconstruction
is shown Figure 1 dependent only on the highest angular
momentum [ of the spherical harmonics used in the
process.

The technique will be applied on several sets of
decorated Hirshfeld surfaces. Conclusions will be drawn
from cluster analysis to objectively examine questions
related to, for example, shape and interaction-dependent
factors affecting crystal packing; and binding-pocket
correlations for drug-search and co-crystallisation
applications.
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Figure 1. Reconstruction (from the resultant shape coefficients) of
a sucrose molecule Hirshfeld surface along with a property on the
surface (in this case dnorm ) for angular momentum 1= 1, 4, 6, 8, 9
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Cucurbituril chemistry has gained considerable interest
over the last decades. Classical cucurbit[zn]uril (CB[n])
homologues, known to encapsulate neutral or positively
charged molecules, have already been employed in
stimuli responsive systems and in CB[n] mediated
catalysis.“]m Accounts of anion binding within CB[n]
homologues are scarce, with the exception of
hemicucurbit[n]urils (HC[n]), a sub-group of the CB[n]
family, known to preferentially bind anions.[*!*!

Chiral cyclohexylhemicucurbit[n]urils (cycHC[n]) have
been synthesized and investigated by our group.”1 The
electron-poor cavity of cycHC[n] renders these
macrocycles capable of anion recognition.!”! Our recent
efforts to gain insight into the binding of anionic guests
by cycHC[8] have resulted in a number of successfully
crystallized and structurally characterized complexes.
Crystal structures of 1:1 complexes with a number of
singly charged tetrahedral and octahedral anions have
been successfully obtained, demonstrating the remarkable
ability of cycHC[8] to accommodate guests of different
shapes and sizes. The flexible nature of the cycHC[8]
portals allows for tight sealing of the encapsulated guests.
Additionally, the binding of anionic guests to cycHC[8]
has been complementarily evaluated by ESI-TOF MS and
NMR spectroscopy.
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