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Removal of S-t-Butyl Groups

The S-t-butyl group is stable to dilute trifluoroacetic acid, so it can be used with 
either Boc or Fmoc chemistries.  It can be removed with trifluoromethanesulfonic 
acid (TFMSA) or mercury (II) acetate.  The TFMSA method is usually used with 
Boc chemistry to simultaneously cleave the peptide from the resin and remove 
the S-t-butyl group from cysteine.  Simultaneous cleavage and oxidation to form 
disulfides is achieved using TFA:DMSO:anisole.

Standard Trifluoromethanesulfonic Acid Procedure  1  

1. If the peptide contains His(Dnp), remove the Dnp group.  If the peptide 
contains Trp(CHO), remove the N-terminal BOC group then remove the 
formyl group.

2. Check that the peptide-resin has been washed and thoroughly dried.

3. Transfer the resin into a round bottom flask equipped with a stirring bar. 
For every 100 mg of peptide-resin add 200 mL of thioanisole and 100 mL 
of ethandithiol.   Cool the flask in an ice bath and add 2 mL of TFA for 
every 100 mg of resin.  Stir for 5 to 10 minutes.

4. For every 100 mg of resin slowly add 200 mL of TFMSA dropwise. Stir 
vigorously during addition of the TFMSA to dissipate the heat generated.

5. Let the mixture stir at room temperature for 30 to 60 minutes.

6.   Filter the resin with a fine sintered funnel.  Wash the resin with a small 
amount of 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 

1 Based on procedures in “Introduction to Cleavage Techniques”, Applied Biosystems Inc. Foster 
City, California, 1990.



the peptide.  Filter the peptide using a fine sintered glass funnel.  Wash 
the crude peptide with cold ether to remove cleavage scavengers.

7. Desalt the peptide by ion exchange column.

Removal with Mercury(II) Acetate  2  

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 TFA:DMSO  3  

1. Prepare a 97.9: 2:0.1 (v/v/v)mixture of trifluoroacetic acid (TFA), 
dimethylsulfoxide (DMSO) and anisole.  Prepare approximately 2 mL per 
mg of crude peptide.

2. Dissolve the crude peptide in the mixture (approximately 2 mL per mg of 
crude peptide).

3. Stir at room temperature for 40 minutes.

4. Remove the TFA in vacuo.

5. Add ether to precipitate the crude peptide.

2 Marbach, P.; Rudinger, J. Helv.Chim.Acta 1974, 57, 403-414.
3  Cuthbertson, A.; Indrevoll, B. Tetrahedron Lett. 2000, 41, 3661-3663.


	Removal With TFA:DMSO3

