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Cavitands are molecules found within the field of supramolecular chemistry that are capable of forming host–guest
complexes acting as containers for smaller molecules. The formation of such complexes is determined by non-covalent
interactions, bearing a resemblance to biological structures such as enzymes. The similarity between enzymes and cavitands
is also apparent for their ability to confine and orient molecules for unusual reactions [1]. The container-like structures
of cavitands allow for the separation of solvent and guest molecule - resorcinarene cavitands form such structures and
the resulting non-polar cavity may prove useful in the solvation of water-insoluble reagents [2, 3]. The aforementioned
qualities of cavitands make them relevant in drug delivery systems, chemical synthesis, etc.

The cavitand introduced by de Mendoza is a cup-shaped molecule that contains four 2-benzimidazolone (cyclic
carbamide) bridges , enabling the cavitand to form dimers via hydrogen bonds (Fig. 1) [4]. The base portion of the molecule
is a resorcinarene ring, which has four groups of pyridine “feet“ attached to it [5]. This particular cavitand containing
pyridine groups demonstrates good solubility in water making it useful for manipulating hydrophobic compounds in water
solutions. NMR spectra measured by Zhang et. al., indicate the formation of cavitand-ibuprofen and cavitand-albendazole
complexes in aqueous solutions (Fig. 2 & 3). The nonsteroidal anti-inflammatory ibuprofen and anti-parasitic albendazole
are drugs that are poorly soluble in water, making them useful for evaluating the cavitand complex.

Fig. 1. Rezorcinarene Cavitand Fig. 2. Cavitand-albendazole complex Fig. 3. Cavitand-ibuprofen complex

In this work, classical MD simulations and QM/MM calculations of the ibuprofen and albendazole molecules confined
within the supramolecular cavitand were performed aiming to evaluate the intermolecular structure of the complex in
aqueous solution. The initial geometries were constructed using Gaussian, utilizing the HF/6-31+G* basis set. MD
simulations were performed using AMBER. Our MD simulations show the formation of a stable complex between the
drug molecules and the cavitand. The registered trajectories provide insight into the formation and stability of the complex.
Furthermore, QM/MM calculations of NMR spectra provide further insights into the structural properties of the complex.
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