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In the pursuit of new ways to develop libraries of compounds for pharmaceutical drug discovery, the utilization of a robust and tunable macrocycle synthetic scaffold has led to the discovery of persistent and structurally well-defined conformational isomers. Targeting these
macrocycles that exist as an ensemble of preorganized conformations represents a compromise between the pursuit of flexible molecules of undefined structure and rigid molecules biased towards a single conformation. This system is based on the quantitative dimerization of

ABSTRACT: a monomer to afford macrocycle. When a single monomer is used, six unigue structures are obtained. When two monomers are used, twenty unigue structures are obtained. These different structures (conformational isomers) are accessed via hindered bond rotation with a
barrier of ~18 kcal/mol and are observable by *H NMR. Current drug discovery methods heavily rely on screening large chemical libraries of small, ridged molecules against protein targets and typically sacrifice entropy in favor of stronger ligand-target binding. Using our
system, synthesis of 50 monomers allows for the generation of a library of over 10,000 structurally unigue macrocycles. The goal of this work is to provide new chemical libraries for drug discovery.
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KiIng 50 different monomers leads to over 10,000 different structures for library

HN / HN /
H*N >—|~.| ~H*N >—N .
.y \ 7 — \ .7 fv\ / th
%oﬁ,u YNk }o xS op | W __ synthesis

, H__N H__N i e —— M e ——
I A R R A i 3.20 3.15 3.10
\ _{N‘{N_ o Y %“‘{N_ o 3.30 3.25 ' ' ' ppm Startup Company Coming Next...
F{f N=— NH / N=— NH Liam Clat(_)n —isa thirc_l-year graduate_ student on track to graduate next year vyho has
B 1’ B 4 signals 4 signals 8 signals been working to take this work and build a startup company developing innovative
N—N N—N chemical libraries of macrocycles for pharmaceutical companies and academic research
H \}\’) H \Q 16 Signals groups in the pursuit of new medicines.
H H Homodimer 1 Homodimer 2 Heterodimer = &

PP BB B+P

_ _ 20 structures Thanks to the Robert A. Welch Foundation (P-0008) and the NIH (NIGMS R15 GM135900) for
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possible structures (6 using chiral amino acids)
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