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Oxytocin is a clinically established cyclic nonapeptide whose therapeutic utility is fundamentally constrained by
its very short in vivo half-life, resulting from rapid enzymatic degradation and conformational flexibility of the peptide
backbone.[1] Despite decades of effort and the development of multiple oxytocin analogues, including sequence
and side-chain modifications, improvements in metabolic stability remain limited and often accompanied by altered
biological profiles.

Fig. 1. Oxytocin (Pro⁷) and the Pro⁷→azBca analogue, alongside the synthetic route to the protected chiral azBca amino-acid building block.

An important yet underexploited factor contributing to oxytocin instability is the conformational heterogeneity
associated with proline-containing motifs, which can modulate both receptor interaction and enzymatic recognition.
In this context, replacement of native proline with conformationally constrained, non-natural amino acids represents
a promising strategy to subtly control backbone geometry and evade proteolytic pathways.[2] Precedents from
oxytocin and vasopressin-related systems indicate that minimal backbone rigidification can enhance peptide
lifetime without compromising activity.[3] A conformational engineering approach is explored here as a route toward
next-generation oxytocin analogues with improved stability.
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