
Organic Chemistry Lab (CHEM 234)  
 

‘Green’ Oxidation of Cyclohexene to Adipic Acid 
 

Na2WO4
H2O2

KHSO4
Aliquot 336 CO2H

CO2H

cyclohexene adipic acid  
 
Instruction: Read the original article before your prelab. 
A 'Green' Route to Adipic Acid: Direct Oxidation of Cyclohexenes with 30 Percent 
Hydrogen Peroxide, Sato, K.; Aoki, M.; Nyori. R. Science, 1998, 281, 1646 – available at 
ScienceMag.org. 
 
Procedure: 
Attach a water condenser to a 50-ml round-bottom flask with a stir bar already in it.  Add 
0.50 g of sodium tungstate dihydrate followed by 0.50 g of Aliquot 336, 11.98 ml of 30 
H2O2, and 0.37 g of KHSO4.  Stir this mixture and then add 2.00 g of cyclohexene.  Heat 
the reaction mixture on a sand bath to a reflux for two hours.  Monitor the progress of the 
reaction by stopping the stirring and observing whether the layers separated.  As the non-
polar liquid cyclohexene is converted to the water-soluble adipic acid, the mixture no 
longer separates into two layers.  After two hours of heating, remove the round-bottom 
flask from the sand bath.  Do NOT allow it to cool completely because this causes co-
precipitation of the phase-transfer catalyst with the product.  Transfer the aqueous layer 
by pipette into a clean flask while the reaction mixture is still hot.  Upon cooling, crude 
adipic acid should precipitate.  Crude material can easily be recrystallized from a minimal 
amount of hot water to yield pure adipic acid.  Determine the melting point of your crude 
and recrystallized products.  Also check the IR spectrum of your product. 
 
Notes: 
Measure all liquids by volume not by mass.  You can find the information necessary for 
these calculations online or in supplier catalogues. 
  
Hazards: 
Aliquot 336 is toxic and should be handled with gloves.  Hydrogen peroxide at 30% 
concentration causes severe contact burns on the skin or in the eyes.  Protective gloves 
and goggles must be worn when handling this substance.  Potassium hydrogen sulfate and 
solutions containing it are acidic and should be handled appropriately. 
 
 
 
 

Experiment brought to Kenyon College by Prof. Hunsen 


