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Abstract

The solution-phase synthesis and applications of a macrocyclic peptidomimetic are presented. Solvent-less syntheses are demonstrated using environmentally benign, high-
concentration methods enabled by resonant acoustic mixing (RAM). For example, RAM-assisted azapeptide synthesis was achieved through solvent-less peptide synthesis and
phosgene-free semicarbazide construction. Using inter- and intramolecular copper-catalyzed aldehyde—alkyne—amine reactions, convergent solution-phase routes to the
antiatherosclerotic agent cyclic azapeptide 298 were developed, with RAM employed for peptide and semicarbazide construction.

Green Aolvent-less Peptide Synthesis Macrocyclization Pathways
First, we introduced the use of RAM for solution-phase peptide synthesis, successfully RAM [3+4] amide coupling to linear azapeptide and inter A’-reaction to linear iso-peptide
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Biological Application

Effects of 298 (0.1 uM) on RFSL-1-induced proinflammatory
cytokine (TNF-a) and chemokine (CCL2) secretion on
murine RAW264.7 macrophages.
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Solvent-less Azapeptide Aynthesis

Second, a scalable phosgene-free approach to azatripeptide was
developed using RAM-based strategies featuring amine activation
nitrophenyl carbamate and succcinyloxy carbamate [5,6].
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Conclusions

A 33-fold increase in overall yield was achieved using RAM-assisted peptide and azapeptide synthesis, intermolecular A chemistry, and lactam macrocyclization. RAM enabled the
rapid, high-concentration synthesis of amides and structurally diverse peptides, including epimerization-prone sequences and azapeptides, in environmentally preferred solvents.
These advances culminated in a scalable, optimized synthetic route to cyclic azapeptide 298, providing sufficient material for broader preclinical applications.

References Contact O A0 Acknowledgements
1] Gauvin, J.; et al. Front. Pharmacol., 2023, 14, 1204905 William D. i R NSERC Fonds de recherche
2] Gauvin, J., et al. FEBS Open Bio. DOI: 10.1002/2211-5463.70265 Lubell "~ https://www.wdlubellgroup.com/ Tk :j CRSNG tochnologles
3] Zhang, J.; Mulumba, M.; Ong, H. and Lubell, W. D. Angew. Chem. Int. Ed. 2017, 56(22), 6284-6288. -,‘;;‘g;‘j.' ,ju“; , Quebec
4] Maarouf-Mesli, N.; et al. Green. Chem, 2026, 28(1), 264-276. G nassim.maarouf@umontreal.ca @ '*E S w y
5] Maarouf-Mesli, N.; et al. J. Org. Chem. 2026, 91(18), 6495-6501. i d Pasy S o e i:. i FIGHTING
6] Quagliata, M.; Maarouf-Mesli, N.; et al. Org. Lett. 2026, 28(11), 3510-3516. m linkedin.com/in/nassim-maarouf-66742a195 Sgig,fg;t’;gg;o c :.5 ¥ BLINpUESS
7] Maarouf-Mesli, N.; Yongo-Luwawa, C.D. et al. D. J. Org. Chem., 2026, DOI:10.1021/acs.joc.6c00686 and media 1 CIHR TRS( et



https://www.wdlubellgroup.com/
mailto:nassim.maarouf@umontreal.ca

