Azapeptide Assembly Using Resonant Acoustic Mixing
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Abstract

Azapeptide assembly amenable for Fmoc based peptide synthesis can be challenging because hydrazine differentiation requires selectivity. A greener solution-phase method is presented for making azapeptide by
assembling N-(Fmoc)amino hydrazide and (Suoc)amino [N-succiny! carbamate| ester components at high concentration using resonant acoustic mixing (RAM). Hydrazinolysis was achieved without Fmoc cleavage,
diacylation, and epimerization, eliminating chromatographic purification. Without hydantoin side products, (Suoc)amino acid analogs were effectively prepared and used in RAM-assisted semicarbazide synthesis.
Aza-di-, tri-, and tetrapeptide building blocks were assembled using RAM with N-hydroxy-7-azabenzotriazole (HOAt) as catalyst and N-methylmorpholine (NMM) as solvent at high concentration. Aza-tripeptide building
blocks proved useful in solid-phase synthesis of challenging bioactive targets. This sustainable, scalable approach minimizes hazardous reagents and solvents, facilitating azapeptides access for drug discovery.

Synthesis of Fmoc-amino hydrazides Synthesis of Suoc-amino derivatives
Hydrazine monohydrate was reported to cleave the Fmoc protecting group and liberate the amine in Succinimidyl carbamates (Suoc) offer balanced stability and reactivity. They are readily prepared by
peptide synthesis [4]. The exothermic acylation of hydrazine hydrate using N-Fmoc-amino active esters RAM of amino ester/amide hydrochlorides with N, N*-disuccinimidyl carbonate (DSC), DIEA, and HOSU
was studied to minimize the generation of dibenzofulvene from Fmoc deprotection and diacyl-hydrazide [6]. The HOSU (pKa 6.0) serves as buffer and reduces urea byproduct (0.4%).
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Conclusions

Azapeptides are promising therapeutic candidates. Their synthesis is challenging due to semicarbazide installation. An aza-tripeptide building block strategy has been developed and overcomes issues for scalable
azapeptide synthesis by enabling efficient one-step coupling. Using RAM to prepare and couple N-(Fmoc)amino hydrazides with Suoc-amino esters, aza-tripeptide building blocks were effectively obtained and
subsequently coupled onto peptide sequences linked to solid phase. Production methods for hydrazides, carbamates, ureas, and semicarbazides were all facilitated for the development of azapeptide therapeutics [10].
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