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Removal of S-Benzyl, S-p-Methylbenzyl, and S-p-
Methoxybenzyl Groups

These protecting groups are removed with hydrofluoric acid (HF). These are 
used primarily in solid phase peptide synthesis employing Boc chemistry, where 
HF cleavage of the peptide from the resin occurs with simultaneous removal of 
the protecting group.  These groups can also be removed by reduction using 
sodium in liquid ammonia.  Of these three groups, the S-benzyl group is the most 
stable.  The S-p-methylbenzyl and S-p-methoxybenzyl groups are more labile 
and usually produce better yields than S-benzyl groups in HF deprotection.  The 
S-p-methoxybenzyl group is more acid labile than the S-p-methylbenzyl group 
and may not be suitable for the synthesis of large peptides containing cysteine 
early in the sequence.

Standard HF Procedure  1  

This procedure will also remove S-p-methylbenzyl, S-p-methoxybenzyl, S-t-butyl, 
S-t-butylthio, and S-trityl protecting groups.

1. Remove any N-terminal protecting groups.

2. Place the peptide-resin and a Teflon-coated stirring bar into the reaction 
vessel of the HF apparatus.  Add the appropriate mixture of scavengers. 
Add 1 mL anisole, 1 mL dimethylsulfide, and 0.2 mL of p-thiocresol for 
every 0.2 mmol of peptide resin.

3. Screw the cap onto the reaction vessel and cool it in a dry ice/methanol 
bath for at least 5 minutes.  For every 0.2 mmol of peptide-resin, distill 10 
mL of HF into the reaction vessel following the manufacturer’s 

1  Erickson, B. W.; Merrifield, R. B. J. Amer. Chem. Soc. 1973, 95, 3750-3757.



instructions.  Maintain the temperature between -5°C and 0°C while 
collecting the HF.  

4. Maintain the temperature between 0°C and 5°C for 30 to 60 minutes as 
the cleavage mixture is stirred.  If the peptide contains Arg(Tos), the 
cleavage may take up to 2 hours.  After the end of the reaction time, 
evaporate the HF under a stream of nitrogen.

5. Filter the resin with a fine sintered funnel.  Wash the resin with a small 
amount or TFA. Combine the filtrates and add 8-10 times the volume of 
cold ether.  If necessary, keep the mixture at 4°C overnight to precipitate 
the peptide.  Centrifuge of filter the peptide using a fine sintered glass 
funnel.  Wash the crude peptide with cold ether to remove cleavage 
scavengers.

Sodium/Liquid Ammonia Reduction  2  

1. Dissolve the protected peptide in freshly distilled ammonia (1 mg 
peptide/mL ammonia).

2. Treat the solution under anhydrous conditions with sodium until a pale 
blue color persists for 15 to 30 seconds.

3. Evaporate the ammonia in a vacuum.  Dissolve the residue in 50% 
aqueous acetic acid (100 µL/mg peptide).  

4. Add the dissolved peptide to water (1 mL/mg peptide).  Lyophilize the 
solution to obtain the crude peptide.

2  Funakoshi, S.; Fujii, N.; Akaji, K.; Irie, H.; Yajima, H. Chem. Pharm. Bull. 1979, 27, 
2151-2156.


