Esters                 

Background

Esters are organic compounds formed by the reaction of an alcohol with an organic acid.  This process, called esterification, can be represented by the general equation:

R1OH + R2COOH --> R2COOR1 + H2O

Where R1 and R2 represent hydrocarbon radicals that may be the same or different.

The name of the ester formed is derived from the names of the alcohol and acid that react.  For example, the ester formed from propanol (propyl alcohol) and ethanoic acid is called propyl ethanoate.  The first part of the name comes from the alcohol and the second part from the acid.  The names of all esters end in the suffix "-oate".  The molecular equation for this reaction is

C3H7OH  + CH3COOH --> CH3COOC3H7  + H2O

Notice that in the formula for the ester, the acid portion is written first.  The structural arrangement of the atoms in propyl ethanoate is:
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Esters are liquids that have characteristic odors that resemble those of fruits or flowers.  For this reason, they are used extensively in the manufac​ture of deodorizers, perfumes, and other products that have a fragrance.

Purpose To prepare an ester.

Safety

· Wear goggles and aprons when working in the lab.

· Don’t touch anything that is hot with your hands.

Procedure

1.  Fill a 100 mL beaker ¾ full with hot water.  Place this on a wire mesh above a lit burner and heat until boiling.  This will be your hot water bath.

2.  Place a small scoop of salicylic acid into a small test tube.

3.  Add enough methanol to cover the salicylic acid in the test tube.

4.  Have your lab teacher put into the test tube three drops 18 M H2SO4. (CAUTION:  This acid must be handled very carefully.)  This is used to remove the water made during the formation of the ester.  By removing the water more ester can be formed (Le Chatelier’s Principle). 

5.  Note the odor of the mixture at this point.

6.  If the water in the water bath is boiling, TURN IT OFF and insert the test tube.

7.  Let the mixture react for five minutes.

8.  Waft the odor of the contents of the test tube and record.

9.  Put the test tube in the test tube rack in the hood.  Dump the hot water and place the beaker in the green bin.
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Data

Before:  ____________________________________________________________

After:  ____________________________________________________________

Conclusions

1.  Write the structural diagrams for the following esters.












Ethyl butanoate (Pineapple) 

Propyl Ethanoate (Pear)

Pentyl Ethanoate (Banana)

Methyl Butanoate (Apple)

2.  What is the role of the H2SO4 in the making of an ester?

3.  In what types of products are esters used?




























