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Synthesis of Diverse Small Molecules with Controlled Molecular Properties
Screening collections of compounds is often a key step in the discovery of functional small molecules.
Molecules in such collections need to be diverse and distinctive, and to have controlled properties. For example,
the properties of molecules that would provide a good starting point for drug discovery – such as lead-like
molecules and fragments – have been clearly defined.1 Similarly, clear guidelines have been defined in other
discovery sectors such as agrochemicals. Unfortunately, sourcing large numbers of diverse and novel
compounds with appropriate molecular properties is often extremely challenging.
Our collaborative research programme has led to the development of unified synthetic approaches that
facilitate the systematic exploration of biologically-relevant chemical space. To date, we have largely targeted
lead-like chemical space i.e. that would provide good starting points for early-stage drug discovery.2 For example,
we developed a “bottom-up” strategy in which pairs of building blocks were combined and then cyclised to yield
52 diverse and lead-like molecular scaffolds (Scheme 1, Panel A).2a
Throughout this work, we have used
computational tools help us to focus on reactions that have the potential to target novel lead-like chemical space.

Scheme 1: Our complementary unified approaches to lead-like scaffolds. Panel A: Our “bottom-up” approach
from building blocks to diverse scaffolds. Panel B: Our envisaged “top-down” approach in which complex
polycyclic molecules converted into alternative scaffolds.
This project will involve the development of a complementary “top-down” strategy for preparing diverse
scaffolds with controlled molecular properties. Here, complex bridged structures will be rapidly prepared, and
then converted (e.g. by bond cleavage, ring expansion, ring fusion etc) into alternative small molecule scaffolds
(Panel B). Throughout, the synthetic programme will be informed by analysis that is possible using our recentlylaunched open-access tool, LLAMA (llama.leeds.ac.uk). Thus, the new synthetic approach will yield diverse
molecular scaffolds with appropriate properties for discovery applications.
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