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Structural Consequences of the Imidate Isosteres for the Peptide bond and Dcvelopment of
Small Molecule Inhibitors for Human Histone Deacetylases, Epidermal Growth Factor

Receptors and Bacterial Growth

Abstract
l'he flrst embodiment of the imidate isosteres for the peptide bond is described. Simple

synthetic methods for introducing the imidate isostere in the fbrm of 5.6-dihydro-4lI-1.3-oxazines
and corresponding 1,3-thazines along the peptide sequence are provided. As a result of such amide
-+ imidate (A - I) modifications two local short range interactions namely. the n -> o* and the n,

) lTi-tx interactions are introduced along the peptide chains. These interactions fbrm 5-mernbered
ring structures that render first access to several unusual conformations in peptides.

l'listone Deacetylases (HDAC)-isoform selectivity and potency remains an unattained goal.
Using tlre largazole macrocyclic depsipeptide structure as a starting point for developing new
HDACI inhibitors with increased selectivity, a combination of four dift'erent simplified largazole
analog (SLA) scaffolds with diverse zinc-binding groups (for a total of 60 compounds) were
designed. synthesized and biologically evaluated against class IHDACs 1.3 and 8, and class ll
tlDAC6. Experimental evidence as well as molecular docking poses converged to establish the
cyclic tetrapeptides (CT'Ps) as the primary determinant of both potency and selectivity. We have
also worked on channel peptides. Helical peptidomimetics having a wide central pore have been
designed to mimic gramicidin A channels. Molecular modeling focused on oligomers of
heterochiral dipeptides of proline analogs. in particular azaproline (AzPro). MD sirnulations in
explicit water contlrmed the stability of the designed hclices, A sixtcen-residue fbrrnyl-(Az.Pro-
Pro)a-ethanolamine helical pores was synthesized as well as full thirty-two residue (AzPro-Pro)ro
and (Pro-AzPro)ro channels. The ability to lyse liposomes was established suggesting channel
formation. These peptidomimetics did not hemolyze red blood cells. unlike gramicidin A. l'inally.
we are also developing selective and potent dimerisation inhibitors for F.pidermal Crowth Factor
receptors (EC FR).
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