
aapptec
Technical Support
Information Bulletin 1039 

Carboxypolystyrene
This resin is used in solid phase organic synthesis to anchor alcohols and phenols.  These 
compounds are coupled to the resin either through carbodiimide-activated coupling or by using 
oxalyl chloride or thionyl chloride to form the reactive resin acid chloride.  Alternatively, the 
carboxyl group can be alkylated with primary alkyl halides to form the corresponding resin ester1. 
Products can be cleaved from the resin by base hydrolysis or reduction with LiBH4.

This resin has been used to construct a library of phenolic amines2 and a series of 3-(2-
hydroxyethylamino)-6-thiomethyl-1,2-pyridazines3.  It has also been used to prepare monoethers 
of dihydroxy aromatic compounds4.

Coupling to Carboxypolystyrene

A. Carbodiimide Activation

1. In a round bottom flask suspend the resin in 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 
compound to be attached 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.  This step may be omitted if the compound being 
attached is an amine.

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 4 to 6 hours at room 
temperature.    

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. 

1 Veerman, J.J.N.; et al. Eur.J.Org.Chem. 1998, 2583-2589. 
2 H. J. Meyers, et al., Molecular Diversity 1995, 1, 13.
3 J. S. Panek and B. Zhu, Tetrahedron Lett. 1996, 37, 8151.
4 C. C. Leznoff and D. M. Dixit, Can. J. Chem. 1977, 55, 3351.



B. Oxalyl Chloride/Thionyl Chloride Activation5

1. Suspend the resin in dry benzene (15 - 20 mL/g resin).
2. Add oxalyl chloride or thionyl chloride (4.0 equivalents based on resin 

substitution).
3. Heat the mixture at reflux for 12 hours.
4. Filter the resin and wash it with dry benzene under nitrogen.  Dry the resin in 

vacuo to a constant weight.
5. Suspend the resin in DCM (10 mL/g resin).  Add 1.5 equivalents (based on 

starting resin substitution) of the alcohol, phenol, or amine to be attached.  Add 
1.5 equivalents (based on starting resin substitution) of triethylamine and 0.1 
equivalent of DMAP.  

6. Attach a drying tube to the flask and shake the mixture with a mechanical shaker 
at room temperature for 6 to 48 hours.  The progress of the reaction can be 
monitored by the disappearance of the acid chloride C=O stretching band in the 
IR spectrum.

7. When the reaction is complete, filter the resin and wash it with DCM, then with 
50% (v/v) DCM/methanol, and finally with methanol.  Dry the resin in vacuo to a 
constant weight.  The resin substitution can be approximated from the weight 
gain of the resin.

C. Alkylation with Primary Alkyl Halides1

1. Suspend the resin in N-methylpyrrolidone (NMP, 10 mL/g resin).
2. Add cesium carbonate (2.5 equivalents based on resin substitution), potassium 

iodide (0.1 equivalents based on resin substitution) and 1,5-
diazabicyclo[4.3.0]non-5-ene (DBN, 0.1 equivalents based on resin substitution).

3. Add the alkyl halide (4.0 equivalents based on resin substitution).
4. Shake the mixture at 70 °C for 72 hours.
5. Filter the resin, then wash it with NMP, 1:1v/v NMP/water, NMP, DCM and 

methanol.
6. Dry the resin in vacuo to a constant weight.

Product Cleavage

A. Cleavage with K2CO3

1. Suspend the resin in 2:1 (v/v) MeOH/THF (50 mL/g resin).  Add 5 equivalents 
(based on resin substitution) of solid potassium carbonate.

2. Shake the mixture at room temperature for 12 hours.  
3. Filter the resin and wash it with 2:1 MeOH/THF.  Extract the combined filtrates 

with ethyl acetate (EtOAc).  Separate the EtOAc layer and evaporate it to obtain 
the product.

B. Cleavage with Sodium Methoxide (NaOMe)6

1. Prepare a saturated solution of NaOMe in MeOH (5 mL/ g resin).
2. Use the saturated NaOMe solution to prepare a 4:1 (v/v) mixture of THF and 

saturated NaOMe/MeOH.  Prepare approximately 25 mL of this solution per gram 
of resin.

3. Suspend the resin in the THF/MeOH/NaOMe mixture for 3 hours at room 
temperature.

4. Filter the resin.  Acidify the filtrate with anhydrous HCl in THF.
5 Based on the procedure in Panek, J.S.; Zhu, B. Tetrahedron Lett. 1996, 37, 8151-8154.
6 Based on procedures in Kurth, M.J.; Ahlberg, L.A.; Takenouchi, K.J. J.Org. Chem. 1996, 61, 
8755-8761.



5. Evaporate the organic solvents.  Mix the residue with ethyl ether (Et2O).  Separate 
the Et2O solution from the insoluble inorganic salts.  Evaporate the Et2O to 
recover the product.

C. Cleavage by LiBH4 Reduction 
(This method is not appropriate if the product contains additional ester, aldehyde, or 
ketone groups.)

1. Suspend the resin in Et2O (15 mL/g resin).  Add 5 equivalents (based on the resin 
substitution) of LiBH4.  Mix the mixture at room temperature for 12 hours.

2. Add phosphate buffer (pH=7, 5 mL/g resin) and mix.  Then add 20 equivalents 
(based on resin substitution) of 1.0 N sodium hydroxide solution.  

3. Filter the resin.  Remove the aqueous layer and extract it with ether the filtrate 
with ether.  Combine the ether layers, dry them over Na2SO4, and evaporate the 
solvent to obtain the crude product.


