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In recent decades, peptides have gained increasing interest as promising ligands for 
challenging biomolecular targets e.g. protein-protein interactions (PPIs). To advance 
their potential as modulators of PPIs, various design strategies have been developed, 
which facilitate improved binding affinities, proteolytic stabilities and cell 
permeabilities. In this context, peptide macrocyclization methods have proven 
particularly successful. In Chapter 1 (Introduction) peptide stapling approaches are 
described, with emphasis on macrocyclized peptides harboring target-engaging 
crosslinks. These cyclic peptides offer the opportunity to influence and control their 
physico-chemical properties by modifying both the peptide sequence and the non-
natural tether. Encouraged by these findings, work presented in Chapters 2 – 5 uses 
the crosslink-mediated interaction between exoenzyme S-derived macrocyclic 
peptides and the human adaptor protein 14-3-3 as a template to investigate chemical 
modifications. Chapter 2 (Peptide-Based Ligands for the Inhibition of the Human 
Adaptor Protein 14-3-3) describes the sequence maturation of a 12-carbon crosslinked 
peptide and its effects on binding affinities and proteolytic stabilities. In Chapter 3 
(Constraining an Irregular Peptide Secondary Structure through Ring-Closing Alkyne 
Metathesis), the research focus is shifted from the peptide sequence towards crosslink 
modifications. Peptides with an alkyne modified tether obtained through ring-closing 
alkyne metathesis are investigated regarding their ability to target the hydrophobic 
14-3-3 interface. The conformational impact of the alkyne moiety on the three-
dimensional peptide structure is elucidated by X-ray crystallographic analysis of a 
corresponding protein/peptide-complex. Chapter 4 (Adapting Free Energy Pertur-
bation Simulations for Large Macrocyclic Ligands: How to Dissect Contributions from 
Direct Binding and Free Ligand Flexibility) focuses on the α-alkylation pattern of 
crosslinking amino acids, which are used to generate an eight-carbon tether. 
Experimentally acquired affinity and lipophilicity data are rationalized applying free 
energy perturbation calculations and molecular dynamics simulations. Potent peptide 
ligands are further developed in Chapter 5 (Binding Affinity and Lipophilicity of 
Macrocyclic Peptides Depend on the Double Bond Conformation and Position within a 
Hydrocarbon Crosslink) by introduction of double bond modifications. Chapter 6 
(Rational Design of Mechanism-Based Inhibitors for CYP121 from Mycobacterium 
tuberculosis) describes the design, synthesis and evaluation of diketopiperazines as 
mechanism-based inhibitors for CYP121. These compounds help to further establish 
CYP121 as a promising drug target for anti-tuberculosis treatments.  
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