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Solid Phase Synthesis of Glycopeptides 
 
In nature, glycopeptides and glycoproteins are formed by post-translational modification of the 
peptide or protein.  In solid phase synthesis of glycopeptides, the best results are usually 
obtained by incorporating glycosylated amino acid residues into the synthesis protocol.  Typically, 
glycopeptides are synthesized utilizing Fmoc protocols.  Glycosylated Ser and Thr residues may 
undergo elimination under basic conditions, so Fmoc deprotection is usually performed with 
morpholine or 25% piperidine.. 
 
In most cases, the hydroxyl groups of the glycan are protected as acetate esters.  The acetyl 
protecting groups reduce the steric hindrance of the glyco-amino acid building blocks, but require 
a two-step deprotection and cleavage of the synthesized glycopeptide.  However, this allows an 
intermediate purification of the crude glycopeptide before final deprotection and final purification. 
Alternatively, the acetyl protecting groups can be removed while the glycopeptide is still attached 
to the resin. 
 
Two Step Cleavage and Acetyl Deprotection
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1. Suspend the resin in TFA containing appropriate scavengers. 
2. Mix at room temperature 15 to 30 minutes. 
3. Filter the resin, then wash the resin with a small amount of TFA. 
4. Combine the filtrates, cool in an ice bath and add cold ether to precipitate the crude 

glycopeptide. 
5. The crude glycopeptide may be purified by HPLC at this point. 
6. Dissolve the isolated glycopeptide in methanol (MeOH). 
7. Add dropwise a solution of freshly prepared NaOMe in MeOH until pH 9.5 is reached. 
8. Stir the mixture overnight at room temperature. 
9. Neutralize the mixture with a few drops of acetic acid. 
10. Remove the solvent in vacuo. 
11. Dissolve the residue in water and lyophilize to obtain the crude glycopeptide. 
 
On-Resin Acetyl Deprotection
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1. Remove the N-terminal Fmoc protecting group. 
2. Add 80% N2HHN2 (15 ml/g of resin) in methanol and mix for 30 minutes at room 

temperature. 
3. Drain the liquid, add 80% N2HHN2 (15 ml/g of resin) in methanol and mix for 30 minutes. 
4. Drain the liquid, add 80% N2HHN2 (15 ml/g of resin) in methanol and mix for 1 hour. 
5. Drain the liquid and wash the resin twice with 1:1 v/v MeOH/dichloromethane (DCM). 
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6. Wash the resin 6 times with DCM. 
7. Dry the resin in vacuo. 
 


