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5 Asparagine (C4HsN203)
& Glutamine (CsH1oN203)
" Isoleucine (CgH13NO?)
8 Tyrosine (CgH11NO3)
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L Cyst—Cys®

2 Glycine (C:HsNOz)
3 Leucine (CsH1sNOy)
4 Proline (CsHgNO2)
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18 Sigma-Aldrich

19 Dichloromethane

20 N,N-Dimethyl formamide
21 Diethyl ether

22 Trifluoroacetic acid

28 Triethylsilane

24 Piperidine

25 Ammonium hydroxide

% Merck, Germany

27 Milli-Q, Millipore, USA
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9 Magnocellular

10 supraoptic nucleus

11 paraventricular nucleus

12 Solid Phase Peptide Synthesis (SPPS)
13 Fluorenylmethoxycarbonyl (Fmoc)

14 O-(7-azabenzotriazol-1-yl)-N,N,N',N'-
tetramethyluronium hexafluorophosphate
15 N,N-Diisopropylethylamine

16 Rink Amide-MBHA Resin

17 GL Biochem
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32 Coupling
33 Capping
3 Racemization
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39 RP-HPLC

40 major peak

4 Analytical-HPLC (Date Apex)
42 (4/6 x 250 mm, 5 um)
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35 Cutting or cleavage stage

% TFA/TES/H-0/MeOH

37 Ammonia solution(NHsOH)
38 Freeze-drying, Lyophilization
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Abstract

Background and Aim: Oxytocin is a cyclic nonapeptide containing a single intramolecular disulfide bond and plays a
key regulatory role in physiological processes, including uterine contraction, lactation, and hypothalamic pituitary adrenal
axis activity. Due to its structural sensitivity and short half-life, achieving highly pure and pharmaceutically acceptable
synthetic oxytocin requires rigorous and optimized peptide synthesis strategies. The aim of this study was to optimize the
solid-phase chemical synthesis of oxytocin and to evaluate the physicochemical quality attributes of the final product.
Methods: Peptide assembly was performed on Rink amide resin using HATU as the coupling reagent and N,N-
diisopropylethylamine as the organic base. Following chain elongation, the peptide was cleaved from the resin using a
trifluoroacetic acid/triethylsilane/water mixture. The intramolecular disulfide bond between Cys' and Cys® was formed
under controlled alkaline conditions at pH~8. Crude material was purified by preparative reversed-phase chromatography.
Final analyses included analytical RP-HPLC, electrospray ionization mass spectrometry, pH measurement, endotoxin
testing, and visual inspection.

Results: The synthesized peptide exhibited a purity of 99.6%, a single sharp chromatographic peak, and a molecular mass
fully consistent with the theoretical value. Mass spectrometry showed a dominant ion at m/z 1007.2 ([M+H]"). The
measured pH of a 1 mg/mL solution was 5.2 + 0.1. Endotoxin levels were below 0.25 EU/mL, confirming microbiological
safety and the absence of pyrogenic contaminants. Collectively, these findings demonstrate that the optimized process
produced oxytocin with correct disulfide cyclization, structural integrity, and pharmaceutical-grade purity.

Conclusion: Stepwise optimization of the solid-phase synthesis, specifically adjusting the activator/base ratio, extending
coupling times, and employing mild controlled oxidation, resulted in high-purity oxytocin with a yield of 69.8% and
accurate molecular mass. Shortening the total process time from 80 to 68 hours indicates improved efficiency without
compromising quality. The final protocol represents a refined and reliable method with reproducibility and scalability

suitable for research and semi-industrial peptide production.

Keywords: Optimization; Protein synthesis; Solid phase; Oxytocin hormone.
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