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Peptide macrocyclization has shown to be a valuable strategy in 

peptide drug development. Macrocyclic peptides overcome 

several drawbacks of native linear peptides and can increase 

target selectivity, (oral) bioavailability and metabolic stability. The 

goal of this project was to develop a new, tuneable 

macrocyclization tool for peptides, which makes use of an 

intramolecular oxidative alkyne alkyne coupling. After insertion 

into the macrocyclic peptide structure, the resulting 1,3-diyne 

linkage can be further transformed into a heterocycle-bearing 

bridging unit to modulate the bioactivity and/or polarity of the 

resulting compounds. With this new method, the toolbox of 

peptide macrocyclization chemistry expands. 

After having optimized the alkyne alkyne coupling reaction 

between two amino acids in an intermolecular fashion, the 

intramolecular version of this oxidative coupling was developed 

and resulted in the synthesis of novel macrocyclic tetrapeptides. 

NMR studies were performed to gain insight into the secondary 

structure of the cyclic peptides and on the influence of the 1,3-

diyne linker as a constraining element, as for example compared 

to a less rigid saturated hydrocarbon linker. 

Treatment of the prepared 1,3-diyne tethered tetrapeptides with 

(bis)nucleophiles led to the formation of novel heterocycle-

tethered tetrapeptides. In a final stage, the 1,3-diyne linker was 

used for the stabilization of short -helical peptide sequences 

bridged at positions i,i+7. The influence of the configuration of the 

linking amino acids on the secondary structure of the stapled 

peptides was investigated by CD and NMR analysis. The synthesis 

of these 1,3-diyne stapled -helical peptides is of particular 

interest in peptide drug development, since protein-protein 

interactions are often occurring through key helical domains, and 

these are critical for the control and modulation of many 

biological systems. 
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