DESIGNING MOLECULES – PART I

SYNTHESIS OF ESTERS

THEORY


Esters are a class of organic compounds that are widely distributed in nature. Esters have a general formula 
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, where R, R’ are alkyl groups or aromatic rings. They can be prepared in a chemical laboratory by the combination of a carboxylic acid and an alcohol in the presence of a few drops of concentrated sulfuric acid. Water is the side product of the reaction. Sulfuric acid is a catalyst.

For example,

Methyl alcohol + salicylic acid  →  methyl salicylate  +  water

     alcohol 
    carboxylic acid
    ester
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Refluxing of a carboxylic acid and an alcohol in the presence of an inorganic acid such as sulfuric acid that results in the formation of an ester is known as the Fisher esterification process. 


The name of an ester has two parts to it. The first word is derived from the alcohol and the second word is derived from the carboxylic acid. The names of esters end in ‘ate’. For example, the ester formed from ethyl alcohol and acetic acid is known as ethyl acetate. The word ‘ethyl’ is derived from ethyl alcohol and the acetic acid is modified as ‘acetate’. 


Some esters and their corresponding odors are given below.
ethyl propionate (fruity)


methyl butyrate (pineapple)  

methyl butyrate (apple)


n-propyl acetate (pear)
isoamyl acetate (banana) 


n-butyl acetate (banana) 
octyl acetate (orange) 



ethyl butyrate (pineapple)
methyl salicylate (winter-green) 

isobutyl propionate (rum)
ethyl cinnamate (cinnamon) 


benzyl acetate (peach)
OBJECTIVES

1. Prepare esters by using the Fisher esterification process

2.  Learn to write structures and names of esters
PROCEDURE

Perform the following esterification reactions. Describe the odors in the space provided. 

Obtain a large test tube. Add 3 mL of alcohol and 1 mL of liquid acid or 0.5 g of solid acid. Add 10 drops of concentrated sulfuric acid to the contents. Mix the solutions well with a stirring rod. Place the test tube in a hot water bath for 10-15 minutes. Check the odor of the esters formed by wafting the vapors towards your nose. DO NOT HOLD THE TEST TUBE DIRECTLY UNDER YOUR NOSE. You’ll be using the following combinations.

OBSERVATIONS

	Ester combinations
	Observations (odor of ester)


	1. Methyl alcohol + salicylic acid


	

	2. Methyl alcohol + butyric acid


	

	3. Ethyl alcohol + propionic acid


	

	4. Isoamyl alcohol + acetic acid


	

	5. n-butyl alcohol + acetic acid


	

	6. Octyl alcohol + acetic acid


	

	7. Ethyl alcohol + cinnamic acid


	

	8. n-pentyl alcohol + propionic acid


	

	9. n-pentyl alcohol + butyric acid


	

	10. n-pentyl alcohol + acetic acid


	

	11. Ethyl alcohol + butyric acid


	


QUESTIONS
1. Draw the structures and write the names for all the above esters formed. 

	1. 


	2.

	3.


	4.

	5.


	6.

	7.


	8.



	9.


	10.

	11.




2. Raspberry oil contains an ester that can be made by reaction of formic acid with 2-methyl-1-propanol. What is its structure?
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