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Vancomycin is a glycopeptide antibiotic, which inhibits the synthesis of murein in Gram-

positive bacteria. It was first isolated in 1956 from Streptomyces orientalis. The clinical use 

of vancomycin has become widespread in 1958 [1,2]. It is called a drug of last resort. A 

serious problem in hospitals is the emergence of vancomycin-resistant strains of VRE 

(Vancomycin-Resistant Enterococcus) and VRSA (Vancomycin-resistant Staphylococcus 

aureus). Its mechanism of action is an inhibition of the biosynthesis of cell wall fragments 

of bacterial peptidoglycan. Antibiotic interacts with the C-terminal fragment peptidoglycan 

cell wall of Staphylococcus aureus [3]. Five hydrogen bonds inhibit cross-linking of the 

peptidoglycan polymerizing blocks. The weakened cell wall is not able to withstand the 

osmotic pressure inside cells, which leads to the death of the bacteria [1,4,5]. Using solid 

phase peptide synthesis we synthesized two muramyl pentapeptides to study their 

interactions with vancomycin using NMR spectroscopy. 

 
[1] Lundstrom, T. S., Sobel, J. D., Antibiotics for gram-positive bacterial infections: vancomycin, quinupristin-

dalfopristin, linezolid, and daptomycin, Infect Dis Clin N Am 18, 2004, 651-668.  

[2] Williams, D. H. Structural Studies on Some Antibiotics of the Vancomycin Group, and on the Antibiotic-
Receptor Complexes, by 1H NMR, March 19, 1984, 364-369. 

[3] Perichon, B.; Courvalin, P. VanA-Type Vancomycin-Resistant Staphylococcus aureus, Antimicrobial agent 

and chemotherapy, Nov. 2009, 4580-4587.  
[4] Kahne, D.; Leimkuhler, C.; Lu, W.; Walsh, C. Glycopeptide and Lipoglycopeptyde antibiotics, Chem. Rev., 

2005, 105, 425-428.  

[5] Ashford, P. A.; Bew, S. P. Recent advances in the synthesis of new glycopeptide antibiotics, Chem. Soc. Rev., 
2012, 41, 957-978. 

 

*Acknowledgments: This work was supported by the European Union within the European Regional Development 
Fund (grant UDAPOIG. 01.01.02-14-102/09-05) 


