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A Familiar Esterification
Description:

Aspirin is used to create wintergreen oil.  The esterification can be performed in about 5 minutes, and the product can be passed around the class for students to smell.  As an optional addition, iron (III) chloride can be added to the product to indicate the presence of a phenol.
Materials:
· Methanol
· Commercial aspirin

· Concentrated sulfuric acid

· Large test tube

· 10mL volumetric or Mohr pipet

· 1mL or 2mL Mohr pipet

· Green and blue pipet pumps

· 125mL Erlenmeyer flask

· Water source

· Boiling chips

· Hot plate

· 400mL beaker

· Thermometer

· Test tube holder

· Optonal

· 0.05g Iron (III) chloride hexahydrate

· Small vial

Procedure:
Before class begins, start heating 150mL of water in the 400mL beaker on top of the hot plate.  Insert a thermometer to monitor the temperature.  Anything close to 70oC should be sufficient to drive the reaction in 5 minutes.  A low setting on the hot plate should achieve this temperature within a few minutes.

When you are ready to perform the demo, pipet 10mL of methanol into the large test tube provided.  Slowly, over the course of about 1 minute, add 1mL of the sulfuric acid to the methanol while swirling the test tube.  Be careful, as this addition is quite exothermic!

Add 4 tablets of aspirin to the test tube and heat the reaction mixture for about 5 minutes in the hot water bath.  This should provide sufficient time to discuss the reaction that is taking place.  When the reaction is complete, remove the test tube using the test tube holder provided.  Pour the reaction mixture into 50mL of water in the 125mL Erlenmeyer flask.  The flask is safe to pass around the room.  See if students can recognize the scent of wintergreen oil.
Concept:

Using concentrated sulfuric acid as a catalyst, acetylsalicylic acid (aspirin) is converted to methyl salicylate (wintergreen oil).  Although the reaction will not have time to reach equilibrium after only 5 minutes of reflux in a test tube, enough methyl salicylate will have been produced for students to detect the smell.
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Safety:

Sulfuric acid is highly corrosive.  Wear gloves and goggles while performing the demonstration.  Add the sulfuric acid to the methanol slowly, as the mixing is a highly exothermic process.
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