Proceedings of the 37t European Peptide Symposium

Michal Lebl, Editor
European Peptide Society, 2024

N-Aminoimidazol

http://doi.org/10.17952/37EPS.2024.P1052

-2-one Peptide Mimic Tools for Deciphering

Active Conformations

Yousra Hamdane!, Pradeep Chauhan?!, Suresh Vutla!, Darince Truong! and

William D. Lubell?

!Département de Chimie, Université de Montréal, Montréal, Québec H3C3J7, Canada

Introduction

Peptide mimics serve as tools for studying structure-activity relationships in biomedical applications
to improve selectivity and pharmacokinetic properties.’> Among peptide mimics (Figure 1), N-
aminoimidazolidin-2-one (Aid, 3)* and N-aminoimidazol-2-one (Nai, 4)° residues combine properties
of the covalent constraint found in a-amino-y-lactam (Agl, 1) residues and the stereoelectronic effects
of azapeptides (2). " The Nai residues enable potential for adding ring substituents to mimic amlno acid
side chains in constrained -dihedral angle orientations to improve activity and selectivity.®

Results and Discussion

The synthesis of 4-substituted Nai residues was first investigated by a 5-endo-dig cyclisation of aza-
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Fig. 1 Agl, aza-, Aid and Nai
peptide mimics.

propargylglycine analogs (e.g., 5, Figure 2).8 4,5-Disubstituted Nai
analogs were next prepared by diversification of the 5-position using
palladium catalysis and Vilsmeier chemistry to install respectively
aryl and formyl groups (e.g., 7 and 8).°° Organic catalysis using
azoglycine residues gave later 5-substituted Nai residues which were
used to study peptide ligands of the cluster of differentiation-36
receptor (CD36).:* For example, oxidation of Fmoc-azaGly-Phe-Ot-
Bu (9) using N-bromosuccinimide gave azopeptide 10. Subsequent
reaction of the azopeptide with aryl acetaldehydes and proline as
organocatalyst, followed by acid-mediated dehydration gave 5-aryl
Nai dipeptides 11a and 11b (Figure 3), which after ester deprotection,
were installed into peptides 14a and 14b by conventional solid-phase
synthesis.™

X-ray and computational analyses of model Nai peptides have
demonstrated preferences for the i + 1 residue of type I’ B- and y-
turns as well as potential to mimic side chain function and y-space

orientation contingent upon ring substituent position.5
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Fig. 2. Synthesis of Nai analogs
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by way of 5-endo-dig cyclisation of aza-propargylglycines.



Previously, [(5-Ar)Nai*]-GHRP-6 analogs 14a and 14b exhibited relatively high CD36 binding
affinity and reduced NO production by macrophages exposed to a toll-like receptor-2 agonist. The N-
amino cyclic urea of 14a and 14b adopted likely the i + 1 residue of a type II’ B-turn with aryl
substituent in gauche y-space.**

With interest to further explore the active conformer, 4,5-disubstituted Nai peptides (e.g., 15) are under
investigation. For example, treatment of azopeptide 10 with 1-phenylpropan-2-one and proling,
followed by acid catalyzed dehydration gave (4-Ph,5-Me)Nai 12 in 74% yield from azaGly 9. Insertion
of disubstituted Nai 12 into GHRP-6 analog 15 is now being pursued to detail the active conformation
for CD36 modulation towards prototypes for mitigating macrophage-driven inflammation.
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Fig. 3. Organocatalytic approach for Nai peptide synthesis for applications as CD36 modulators.
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