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Abstract 

This study focuses on the practical usage of SPPS to synthesize Nδ‐acetyl‐Nδ‐hydroxy‐ornithine 

(Aho) containing peptides. Aho is a common hydroxamic acid that appears in molecules called 

siderophores. Siderophores are iron binding molecules produced by many microbes to obtain 

ferric iron. This type of molecule has been used for antimicrobials, anticancer drugs and in 

treatment of iron overload disease. Thus, it is an attractive synthetic target in many industries 

and scientific studies. Siderophores are sometimes peptides and could possibly be synthesized 

via solid phase peptide synthesis (SPPS). SPPS is the state of the art for peptide synthesis due to 

its speed and high yield, as well as its ability to generate libraries of related structures 

(combinatorial chemistry). However, to date hydroxymic acids have not been used in SPPS due 

to their difficulty of synthesis and protection needed for the side chain.  Demonstration of SPPS 

compatibility would open the door to new hydroxamate peptide synthesis in a rapid yet 

inexpensive way. An SPPS compatible version of Aho was prepared by modifying an existing 

synthesis of Aho. N2‐Cbz‐N5‐hydroxy‐L‐ornithine (hydroxylamine) was synthesized from a multi‐

step reaction of N‐Cbz‐L‐ornithine (Lin, Y.‐M.; Miller, M. J., J. Org. Chem. 1999, 64, 7451‐7458). 

The hydroxyl group in hydroxylamine was then benzylated with benzyl bromide in THF 

Potassium tert‐butoxide solution to yield N2‐Cbz‐N5‐(O‐benzyl)‐hydroxy‐L‐ornithine (O‐benzyl 

hydroxylamine). O‐benzyl hydroxylamine was acetylated, being the iron binding site after de‐

protection, to yield N2‐Cbz‐ N5‐acetyl‐N5‐(O‐benzyl)‐hydroxy‐L‐ornithine. The final step was the 

protecting group shuffle to yield SPPS compatible Aho. The N2‐Cbz protecting group was 

replaced with FMOC to yield N2‐9‐fluorenylmethyl‐ N5‐acetyl‐N5‐(O‐benzyl)‐hydroxy‐L‐ornithine. 

The protected Aho will be combined with commercially available amino acids using SPPS and be 

exposed to all conditions associated with SPPS. The stability and characteristics of Aho during 

and after the removal of protecting groups will be tested using NMR. The resulting peptide will 

be characterized and studied using IR, NMR and GC‐MS. 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