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Preparing Low-Loading Fmoc-Amino Acid Wang Resins 
From High Substitution Wang Resin

Synthesis resins with low loading are useful for preparing long or difficult peptides.  The lower loading 
produces less steric hindrance as the peptide chains are elongated and reduces the probability of 
interchain interaction.  Additionally, confining the reactive sites to the surface layers of the resin bead 
reduces the chances that truncated or deletion sequences will form due to poor access of reagents to 
pores in the interior of the resin beads.  Special low substitution resins can be prepared by using a 
smaller proportion of the modified monomer in the resin.  The reactive sites are dispersed throughout the 
resin beads, however, instead of concentrated near the surface.

Low loaded resins can also be prepared from high substitution core resins by coupling less amino acid to 
the core resin and then capping all remaining active sites. Performing the loading at reduced temperature 
and with limited coupling time, the amino acid is coupled primarily to the surface layers of the beads.

Partial Loading of Wang Resin

1. In a round bottom flask suspend the resin in 9:1 v/v CH2Cl2/DMF (approximately 15 mL 
per gram of resin).  

2. In a separate flask dissolve 0.5 to 0.75 equivalents (relative to the resin) of the Fmoc-
amino acid in a minimum amount of DMF.  Add the same equivalency of HOBt.  Stir the 
mixture until the HOBt dissolves.  If the HOBt doesn’t dissolve completely, add just 
enough DMF to bring it into solution.  Add this solution to the resin.  Cool the mixture to 
0˚C.

3. In a separate flask dissolve 0.1 equivalent (relative to the resin) of DMAP in a minimum 
amount of DMF.

     
4. At 0˚C add 1.0 equivalent (relative to the amino acid) of DIC to the resin mixture then add 

the DMAP solution.  Fit a drying tube onto the flask.

5. Agitate the mixture with a mechanical shaker for 1 to 2 hours 0˚C. 

6. Filter the resin in a fine porosity sintered glass funnel and wash it 3 times with DMF, then 
3 times with DCM, and finally 3 times with methanol.  In each wash use enough solvent 
to slurry the resin.  After the final methanol wash, dry the resin in vacuo to a constant 
weight.  The substitution of the resin can be estimated from the weight gain of the resin. 
For an accurate measurement of the resin substitution, the amount of Fmoc released 
from a weighed sample of resin can be measured spectrophotometrically.



7. If the resin loading is satisfactory, cap the remaining reactive sites of the resin by 
suspending the resin in DMF and adding 2 equivalents (based on original resin 
substitution) of acetic anhydride and pyridine.  Shake the resin mixture at room for 2-3 
hours, then filter the resin in a fine porosity sintered glass funnel and wash it 3 times with 
DMF, then 3 times with DCM, and finally 3 times with methanol.  In each wash use 
enough solvent to slurry the resin.  After the final methanol wash, dry the resin in vacuo 
to a constant weight.
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