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SCH 4U – Synthesis of Esters Formal Lab
Name: 






Many esters are found naturally in fruits, and are responsible for some of their pleasant odours.  Synthetic esters are produced from condensation reactions between alcohols and carboxylic acids.  In this lab, you will synthesize and detect the odours of several esters.

Procedure:

1. Prepare a boiling water bath by half-filling a 500-mL beaker with water and heating the beaker carefully on a hot plate until the water comes to a gentle boil.
*The following take place in the fume hood (# 2, 3, 4)*

2. Number three test tubes.  Pick an alcohol and add 10 drops to one of the test tubes.  Pick two other alcohols and do the same to the other two test tubes.
3. Pick an acid and add 10 drops to one of the test tubes filled with the alcohol.  Pick two other acids and do the same to the other two test tubes.
4. Add 4 drops of sulphuric acid to each of the three test tubes.
5. Carefully return the test tubes to your lab bench and place all three in the hot water bath. After about 5 minutes of heating, remove the test tubes from the heat and put them in a test tube rack.

6. Pick one of the test tubes now filled with an ester, and pour it into an evaporating dish half filled with cold water (approximately 10-20 mL).  Smell the odour of the ester using the wafting method – do not hold the substance directly under your face.  Record your observations, paying close attention to the miscibility of the contents.
7. Follow the same procedure for the other esters, with clean Petri dishes filled with cold water each time.

8. The esters should be placed in the waste beaker in the fume hood once all reactions have been completed – they should not go down the drain.
Observations
	
	Reaction 1
	Reaction 2
	Reaction 3

	Name of Alcohol 
	
	
	

	Name of Acid 
	
	
	

	Odour
	
	
	

	Other Details
	
	
	


Discussion Questions
1. What was the function of the concentrated sulfuric acid in these reactions? (1 mark - KU)
2. How do you know that a new product was formed in each reaction?  Explain, using two physical observations. (2 marks – KU)
3. For each reaction, draw the reactants, mechanism and products, and name the products.                                    (4 marks each x 3 = 12 marks - TI)
4. Describe the steps that would be needed to convert the ester back into its alcohol and acid reactants. Draw the reaction mechanism for one of the esters formed in the lab, including labelling all reactants and products. (4 marks – TI)
5. Compare the three esters produced, determine which one of them would have the highest boiling point, and explain why. (2 marks - TI)
6. What evidence in there that the esters used in this investigation are soluble or insoluble in aqueous solution?  Explain this evidence in terms of molecular structure of the esters, and determine which would be the most soluble and why.  (3 marks – TI) 
7. What were the possible sources of error that occurred if a strong or clear odour was not observed in each of your reactions?  How could you improve your procedure to result in a better product? (2 marks – TI)
8. Explain why the synthesized ester does not always match the odour of the fragrance found in nature.                 (2 marks – A)
9. Research each ester you made and explain its use/application in the world. (3 marks – A)
10. Review the safety precautions necessary for this investigation and conclude whether the manufacture of esters is safe for the environment.  (2 marks – A)
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