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Removal of S-Acetamidomethyl Groups

The S-acetamidomethyl group is used to protect cysteine side chains in both Boc and Fmoc 
chemistries.  The S-acetamidomethyl group is stable to acidic and basic conditions.  It is even 
stable to the conditions of HF cleavage, so the S-acetamidomethyl group is often used when 
peptides must be cleaved from the resin support while retaining the S-protecting group.  

The S-acetamidomethyl group can be removed using mercury (II) acetate or silver (I) 
tetrafluoroborate.  This group can also be removed with simultaneous oxidation to disulfides using 
iodine or thallium (III) trifluoroacetate.  

Removal with Mercury(II) Acetate  1  

S-t-Butyl and S-trityl protecting groups may be removed under these conditions.

1. Dissolve the protected peptide in water or 10% (v/v) aqueous acetic acid (100 µL/mg 
peptide) and carefully adjust the pH to 4.0 with glacial acetic acid.

2. Add, with stirring, 1.0 equivalent of mercury (II) acetate per S-acetamidomethyl group in 
the peptide.  

3. Readjust the pH of the solution to 4.0 with acetic acid or aqueous ammonia.  Stir the 
mixture at room temperature for 1 hour under an inert atmosphere.

4. Add beta-mercaptoethanol (0.5 mL per 100 µmol of peptide) and let the mixture stand at 
room temperature for 5 hours.

5. Centrifuge the mixture to remove the precipitate.  Desalt the supernatant containing the 
crude peptide under an inert atmosphere.

Removal with Ag(I) Salts  2  

S-Trityl and S-p-methoxybenzyl groups may be partially removed by this procedure.
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1. Dissolve the protected peptide in cold (4 ºC) trifluoroacetic acid (200 µL/ µmole peptide). 
Add anisole (4 µL/µmol peptide) to the solution.

2. Add 20 equivalents of silver salt (AgOTf or AgBF4) per S-acetamidomethyl group.

3. Stir the mixture at 4 ºC for 1.5 hours, then add cold ether to precipitate the peptide silver 
salt.  

4. Centrifuge to isolate the precipitated peptide silver salt.  Suspend the precipitate in 1 M 
aqueous acetic acid. Add dithiothreitol (40 equivalents per acetamidomethyl group) and 
mix at room temperature for 3 to 4 hours.

5. Centrifuge to remove solids.  Desalt the supernatant under an inert atmosphere. 
Lyopholize the desalted supernatant to obtain the crude peptide.

Iodine Oxidation  3   (Forms S-S Bonds)  

S-Trityl protecting groups may also be removed under these conditions.

1. Dissolve the protected peptide in methanol (1.25 µL/ µmol).

2. Add 0.4 M methanolic iodine solution (2.5 equivalents per acetamidomethyl group).  Stir 
vigorously for 30 minutes.

3. Add 1 M aqueous ascorbic acid or sodium thiosulfate solution (100 µL/µmol peptide). 
Evaporate under reduced pressure to approximately one third of the original volume.

4. Desalt and lyopholize the crude peptide.

Thallium Trifluoroacetate Oxidation4

CAUTION: Thallium compounds are highly toxic.  These compounds must be used with great 
care.  Proper protective equipment  and efficient fume hoods must be used when 
handling these compounds.

S-Trityl and S-p-methoxybenzyl protecting groups may also be removed under these conditions.

1. Dissolve the S-protected peptide in trifluoroacetic acid (10 mg/mL).  Add anisole (1 µL/mg 
peptide) and cool to 0 ºC.

2. Add thallium trifluoroacetate (1.2 equivalents per acetamidomethyl group).  Stir for 60 
minutes.

3. Evaporate the trifluoroacetic acid in vacuo.  Add ether to precipitate the peptide. 
Centrifuge to collect the peptide and decant the ether.
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4. Suspend the peptide in fresh ether, centrifuge, and decant.  Repeat this washing process 
two to three times.


