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Allyl Ester Deprotection and On-Resin Cyclization 
 
Cyclized peptides are of interest in drug research and development for cyclized peptides often 
more resistant to peptidases than their linear analogs and thus have greater duration of 
effectiveness.  One obvious way to form a cyclized peptide is to form an amide bond between the 
–COOH of the C terminal and the –NH2 of the N terminal.  If this cyclization reaction is done in 
solution phase, side products such as peptide oligomers, may be formed.  The formation of side 
products may be reduced if the cyclization is performed while the peptide is still attached to the 
resin. 
 
Often, the linear peptide precursor is prepared on a resin in which the first residue is attached to 
the resin through the side chain and the α-carboxylate group is protected as an allyl ester.  Once 
the linear peptide is prepared, the N-terminal and C-terminal protecting groups are removed, the 
peptide is cyclized on the resin, and then the cyclized peptide is cleaved off the resin. 
 
With slight modification, the procedure described here can be applied to on-resin cyclization 
between Asp/Glu residues and Lys/Orn/Dab/Dap residues.   
 
On-Resin Cyclization of Peptides 
 
This procedure is on a scale of 0.075 mmol corresponding to initially 250 mg of 0.3 mmol/g 
starting resin. 
 

1. Dissolve triphenyphosphine (59 mg, 0.225 mmol) in 3 mL of dry tetrahydrofuran (THF). 
2. Place the solution on ice and add formic acid (35 μL, 0.75 mmol) and diethylamine (77.5 

μL, 0.75 mmol). 
3. Add the mixture to Pd(PPh3)4 on ice and mix. 
4. Add the deprotection mixture to the resin. 
5. Gently shake the resin in the deprotection mixture at room temperature in the dark 

overnight. 
6. Drain the resin and wash it with THF (2 x 3 mL), N,N-dimethylformamide (DMF) (2 x 3 

mL), dichloromethane (2 x 3 mL), and 0.5% diisopropyethylamine (DIPEA) in DMF (1 x 3 
mL). 

7. Add 0.5% DIPEA/DMF and let the resin stand for 10 minutes.. 
8. Drain the resin and wash it with DMF (2 x 3 mL). 
9. Treat the resin with 0.5% dimethyldithiocarbamate in DMF (w/v) for 30 minutes. 
10. Drain the resin and wash it with DMF (3 x 3 mL) and DCM (3 x 3 mL). 
11. Remove the N-terminal Fmoc with 20% piperdine in DMF. 
12. Wash the resin thoroughly with DMF and DCM. 
13. Add PyBOP (195 mg, 0.375 mmol), HOBt (57.4 mg, 0.375 mmol) and DIPEA (131 μL, 

0.75 mmol) in DMF. 
14. Shake at room temperature for 2 minutes to 90 minutes, depending on the rate of 

cyclization. 
15. Drain the resin and wash it with DMF (2 x 3 mL) and DCM (1 x 3 mL) 



16. The cyclized peptide can be cleaved from the resin with an appropriate cleavage mixture. 
  


