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Compounds developed in early drug discovery have a failure rate of over 90% and this has
led to an increased focus on the elements involved in the drug discovery process. The goal of
project being undertaken was to explore the experimental physical and biological properties of
drug molecules using computational and experimental methods. Our interest was in trying to
understand more clearly which of the multiple properties that drugs hunters should focus on out
of the many types of target affinities and Absorption, distribution, metabolism, excretion and
toxicity (ADMET) parameters. This is because many of the parameters are inter-correlated,
making their simultaneous optimization a challenge.

We have approached this problem in 3 ways. Firstly, we have used cheminformatics methods
to extract and analyze huge amounts of chemical and biological data of drugs with a view to
understanding their “drug-like” features, beyond simple physical properties such as those defined
by Lipinski et al. From this it is clear that target potency must be achieved without causing a
dramatic increases in molecular weight or lipophilicity. For this to happen, researchers must be
able to design molecules with increased potency for a receptor without resorting to substituents
that non-specific binding. To this end we investigated a number of important drug targets to
discover how highly accurate QM/MM methods could be used to rationalize target-ligand
interactions with a view to maximizing specific ligand binding. Finally, we undertook experimental
analyzes of protein-kinase inhibitors to treat lung cancer and malaria. Here we focused on
producing ligand efficient, drug-like molecules which balance target activity and physical
properties.

The project has facilitated the publication of 2 book chapters and 6 research publications on

closing. It is expected that an additional 2-3 publications will result in the coming year.
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