
MAKING AN ESTER

AIM 

To produce esters through the reaction of acids with alcohols and identify them. 
PROCEDURE

1. Set up a ring stand, ring, gauze and Bunsen burner.  Prepare a water bath by adding about 100 mL of tap water to a 200 mL beaker.  Place the water bath on the gauze above the burner.

2. Pour 2 mL of methanol into the test tube.  Now add 0.5 g of salicylic acid to the test tube.  Then slowly and carefully add 10 drops of concentrated sulfuric acid.  As you dispense some of the reagents you may notice their odors.  Do not smell any directly.  However, record observations of any odors you detect.

3. Return to your desk and place the test tube in the water both you prepared in step 1.  Light and adjust the burner and heat the beaker and contents.

4. When the water begins to boil, use your test tube tongs to slowly move the test tube in a circle, being careful not to allow the contents to spill out.  Notice any color changes.  Continue heating until the water bath has boiled strongly for two minutes.  Turn off your burner.

5. If you have not now noticed an aroma, hold your test tube with the tongs and waft the vapors toward your nose.  Record your observations about the odor of the product.  Compare your observations with those of other class members.

6. Repeat using the following combination of acids and alcohols:

	Acid
	Odor
	Alcohol
	Odor
	Ester
	Odor

	Salicylic
	
	Methanol
	
	
	

	Benzanoic
	
	Methanol
	
	
	

	Salicylic
	
	Ethanol
	
	
	

	Acetic
	
	Ethanol
	
	
	

	Acetic
	
	Amyl
	
	
	


7. You will be graded on your ability to draw a conclusion from your results, evaluate the procedure, and suggestive ways to improve the investigation.  So please prepare a written response taking these areas into consideration, along with answering the following questions:

QUESTIONS

1. The molecular formula of the salicylic acid is C7H6O3.  Write the chemical equation for the formation of the ester.  (You do not need to use structural or condensed formulae for the acid or the ester.)

2. Give two names for this type of reaction.

3. Draw the structural formulae of the compounds above, highlight the functional groups and name the compounds.

4. Sulfuric acid did not become part of the product.  What is its purpose?

5. Name the carboxylic acid and the alcohol from which pentyl ethanoate is made.  Use condensed or structural formulae for the reactants and products.  (Pentyl ethanoate has a pear-like odor and flavor, and has many uses in products ranging from syrups to paints and shoe polish.)

6. Classify the following compounds as alkanoic acids, alkanols or esters.  

a. HOCH2CH2CH2CH3


b.   CH3OOCCH2CH3
c. CH3CHOHCH2CH3


d.   CH3COOH
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	Complete
	Partial
	Not At All

	Conclusion and Evaluation
	
	
	

	Drawing conclusions

	Gives a valid conclusion, based on the correct interpretation of the results, with an explanation and, where appropriate, compares results with literature values.
	States a conclusion that has some validity.


	Draws a conclusion that misinterprets the results.



	Evaluating procedure(s) and results

	Evaluates procedure(s) and results including limitations, weaknesses or errors.
	Evaluates procedure(s) and results but misses some obvious limitations or errors.
	The evaluation is superficial or irrelevant.



	Improving the investigation

	Identifies weaknesses and states realistic suggestions to improve the investigation.
	Suggests only simplistic improvements.


	Suggests unrealistic improvements.



	Manipulative Skills
	
	
	

	Carrying out techniques safely

	Is competent and methodical in the use of the technique(s) and the equipment, and pays attention to safety issues.
	Requires assistance in the use of a routine technique. Works in a safe manner with occasional prompting.
	Does not carry out the technique(s) or misuses the equipment, showing no regard for safety.

	Following a variety of instructions (oral, written worksheets, diagrams, photographs, videos, flowcharts, audiotapes, models, computer programs, etc.)
	Follows the instructions accurately, adapting to new circumstances (seeking assistance when required).


	Follows the instructions but requires assistance.


	Does not follow the instructions or requires constant supervision.




