                                       Chem 336 Qualitative Organic Analysis

Procedure for Esterification of Unknown Carboxylic Acid – 
Preparation of the Methyl Ester

(Check first if data for the methyl ester, like bp., refractive index, are available in the literature. If not then  you may find data for the ethyl ester in which case you need to use ethanol instead of methanol.)

1. Place 1.5 gram of the unknown carboxylic acid and 5 mL of methanol in a 10 mL 

round bottomed flask. Add 10 drops conc. Sulfuric acid slowly and carefully, and

swirl to mix the components. Attach a reflux condenser with water current running, and add a boiling chip to the reaction flask. Reflux the mixture gently for about one hour.

2. Cool the solution and decant it into a separatory funnel containing 10 mL of water. Rinse the flask with 10 mL of diethyl ether and add this ether to the separatory funnel. Swirl thoroughly with release of pressure, and drain off the water layer. 

3. Wash the ether layer in the separatory funnel with 10 mL of water; drain off; again wash the ether layer with 10 mL of 5 % NaHCO3 to remove unreacted carboxylic acid. Swirl gently with release of pressure, and drain off the bicarbonate layer. 

4. Extract the ether layer in the separatory funnel with 5 mL of saturated Sodium chloride solution to remove remaining water. Drain off the aqueous layer.

5. Pour the ether layer into a small flask containing about 0.5 g of Anhydrous Na2SO4 (or other drying agent available). Let the solution stand for about 10 minutes

and decant it into a clean and dry 25 mL conical flask.
Evaporate the ether (with a boiling stick) on a steam cone under the hood.
Determine the boiling point and refractive index of the ester product.

If the obtained ester is a solid, check the melting point of the recrystallized product.

Classification Test for the presence of an ester functional group:
 Ferric Hydroxamate Test:

 Dissolve 5-6 drops of a liquid ester (or 40 mg of solid ester) in a mixture of 

 1 mL of 0.5M hydroxylamine hydrochloride (dissolved in 95% ethanol) and 

 0.4 mL of 6M NaOH. Heat the mixture to boiling for a few minutes. Cool 

 the solution and then add 2 mL of 1M HCl. If the solution becomes cloudy, 

 add 2 mL of 95%ethanol to clarify it. Add a drop of 5% FeCl3 solution and

 note whether a color is produced. If the color fades, continue to add FeCl3
 solution until the color persists. A positive test should give a deep magenta 

 color (deep dull red). 

