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Within the last two decades, drug discovery based on natural products was almost considered as old-fashioned, as combinatorial chemistry quickly took the centre of the stage. However, the decades of combinatorial chemistry, coupled with high throughput screening facilities did not deliver the expected outcomes in terms of new chemical entities and drug approvals. There seems to be a renewed interest in natural product-based discovery, as increasingly new tools are being developed in order to accelerate natural product dereplication and lead discovery, assisted by molecular modeling. The work presented in this thesis focuses on new natural product database tools and datasets for the discovery of lead compounds from African floral matter. Prior to the investigations, data regarding compounds which had been identified from the aforementioned sources were scattered in literature sources, some of which were inaccessible to the wider community of scientists. The resulting investigation has led to a collection of data on the constituent metabolites, their biological activities, as well as the uses of the source organisms in traditional medicine, which have been made available via the web. Moreover, the investigations have led to the identification (assisted and non assisted by molecular modeling) of lead compounds with anti-HIV, anti-Onchocerca, antiplasmodial, protease inhibitory and sirtuin inhibitory properties, beginning from plants with popular uses in African traditional medicine. In parallel, the natural product-inspired discovery of antiplasmodial and sigma-binding new chemical entities has been described. Another aspect of the investigations involved the prediction of the drug metabolism and pharmacokinetics of the secondary metabolites, as well as an overall toxicity assessment of the compounds and databases developed, including the development of a new knowledge base for toxicity prediction. The results presented in this thesis constitute the first outcome of the computer-based investigation of the potential of African medicinal plants for drug discovery.
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