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HMPA Linker (4-(Hydroxymethyl)phenoxyacetic Acid) 
 
This is an acid labile linker which is moderately stable in dilute acid.  This linker 
is cleaved by a 30 minute treatment with trifluoroacetic acid (TFA).  These 
conditions also cleave t-butyl based side chain protecting groups, so this linker is 
most useful for preparing unprotected peptide and products. 
 
Coupling Linker to Resin 
 
1. Suspend the resin in dichloromethane (DCM) (approximately 10 mL per 
 gram of resin). 
 
2. Dissolve 1.2 equivalent (relative to the resin substitution) of the linker in a 
 minimum amount of DCM. Dissolve 1.2 equivalent (relative to the resin 
 substitution) of 1-hydroxybenzotriazole (HOBt) in a minimum amount of 
 DMF.  Add these solutions to the resin. 
 
3. Cool the mixture to 0 °C in an ice bath.  Add 1.2 equivalent (relative to 
 the resin substitution) of diisopropylcarbodiimide (DIC).  Attach a drying 
 tube and mix the mixture with an orbital shaker for 4 hours. 
 
4. Remove a small sample of the resin and wash it thoroughly with DCM.  
 Perform a Kaiser (ninhydrin) test on a sample of the washed resin.  If the 
 beads turn blue, add 0.5 equivalent of the linker, 0.5 equivalent of HOBt 
 and 0.5 equivalent of DIC and shake the mixture an additional 4 hours.  
 Repeat this step as needed until the Kaiser test is negative. 
 
5. When the Kaiser test is negative, filter the resin in a silanized fine porosity 

fritted glass funnel.  Wash the resin three times with DMF, three times 
with DCM, and three times with methanol.  Dry the resin under vacuum 
until a constant weight is achieved.  The substitution of the resin can be 
estimated from the weight gain.  For a more accurate measure of the resin 
substitution, exhaustively couple Fmoc-Gly to a sample or the resin, then 
photometrically determine the amount of Fmoc cleavable from the resin. 

 
Attachment of Acids 



 
A. DIC/HOBt Method 
 

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 1.5 to 2.5 equivalents (relative to the 

 resin) of the carboxylic 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. 

 
 3. In a separate flask dissolve 0.1 equivalent (relative to the resin) of 

 DMAP in a minimum amount of DMF. 
      
 4. Add 1.0 equivalent (relative to the amino acid) of DIC to the resin 

 mixture then add the DMAP solution.  Equip the flask with a drying 
 tube. 

 
 5.  Agitate the mixture with a mechanical shaker for 2 to 3 hours at 

 room temperature.  Add 2 equivalents (relative to the resin) of 
 acetic anhydride and pyridine to the reaction flask and mix an 
 additional 30 minutes at room temperature to end cap any 
 unreacted hydroxyl groups on the resin.     

 
 6. Remove a small sample of the resin and wash it with DCM.  Test 

 for free amino groups using the Kaiser test.  If there are free amino 
 groups, add 1 equivalent of acetic anhydride and pyridine to the 
 reaction flask and mix for 30 minutes.   

 
 7.  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.. 

 
B. Fmoc-Amino Acid Fluoride Method 
 

1. Swell the resin in DCM (15 mL/g). 
 
2. Add pyridine (1 mL/g resin). 
 
3. Add the Fmoc-amino acid fluoride (3 to 5 equivalents).    
 



 5.  Agitate the mixture with a mechanical shaker for 2 to 3 hours at 
 room temperature.  Add 2 equivalents (relative to the resin) of 
 acetic  anhydride and pyridine to the reaction flask and mix an 
 additional 30 minutes at room temperature to end cap any 
 unreacted hydroxyl groups on the resin.     

 
 6. Remove a small sample of the resin and wash it with DCM.  Test 

 for free amino groups using the Kaiser test.  If there are free amino 
 groups, add 1 equivalent of acetic anhydride and pyridine to the 
 reaction flask and mix for 30 minutes.   

 
 7.  Filter the resin in a fine porosity sintered glass funnel and wash it 3 

 times with DCM, and 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. 

 
Cleavage 
 
1. If the product is a peptide, remove the N-terminal Fmoc group  before 

starting the cleavage procedure. 
 
2.  Slurry the resin in cleavage cocktail consisting of TFA (82.5% by volume), 

phenol (5% by volume), water (5% by volume), thioanisole (5% by 
volume), and EDT (2.5% by volume).  Swirl the mixture occasionally 
during the reaction time.  The reaction time will depend on the 
composition of the product.  In most cases, cleavage will take 1.5 to 2 
hours.  If the product is a peptide containing Arg(Pmc), allow 2 to 4 hours 
for cleavage.  If the product contains Arg(Mtr), over 6 hours may be 
required for complete removal of the Mtr group.   

 
3. Filter the resin in a fine sintered glass funnel.  Wash the resin 3 times with 

small portions of TFA. 
 

4. For non-pepetide products, combine the filtrates and evaporate them in 
vacuo to obtain the crude product mixture. 

 
5. If the product is a peptide, 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.  Filter the peptide using a fine sintered glass 
funnel.  Wash the crude peptide further with cold ether. 

 


