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A key aim of crystal engineering is the design and synthesis of new materials with defined functionality through the
control of intermolecular interactions. The formation of hybrid materials, created from two separate crystalline
components bound through some epitaxial interface, are of interest since the properties can be controlled through
selection of components. Design of these systems requires an understanding of the bonding relationships between
the layers. Traditionally, this is achieved by a geometric analysis of the components, however this does not consider
the role of supramolecular synthons at the interface. To achieve a full understanding a molecular modelling
approach is required.

Benzoic acid and benzamide were selected as a test system due to similarities between the crystal structures and
complementary nature of the hydrogen bond donor and acceptor groups on each molecule. Models were created
from the known crystal structures and the differential evolution1 algorithm was applied to minimise the lattice
energy. We will show the initial results of both computational and experimental studies into this system.
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