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Experiment [8B]: The Fischer Esterification 
Ten Different Flavors 

 
Read 
 

  Mayo, Experiment [8B] and associated background 
 
Introduction 
 
Esters tend to have pleasant odors.  In many cases, the characteristic artificial flavors and fragrances of 
food and beverages are due to simple ester compounds.  Food and beverage manufacturers are 
thoroughly familiar with the various known esters and often use them as additives to spruce up the flavor or 
odor of a dessert or drink.  Flavor is a combination of taste and odor transmitted by receptors on the tongue 
(taste buds) and nose (olfactory lobes).  Natural flavors and odors are not exactly duplicated with the 
simple esters.  However, most people cannot differentiate between the natural and the artificial compounds.  
Often, only a trained person with a high degree of “gustatory perception” – a professional taster – can tell 
the difference between them. 
 
Although the “fruity” tastes and odors of esters are quite pleasant, they are seldomly used in high-quality 
perfumes, colognes, and other scents that are applied to the body.  Esters are used only in the most 
inexpensive “toilet waters.”  The reason for this is the reactivity of the ester functional group.  An ester can 
easily hydrolyze in the presence of acidic water (sweat/perspiration) to the corresponding carboxylic acid 
and alcohol.  It is the carboxylic acids that are typically not very pleasant to smell.  Butyric (butanoic) acid, 
for instance, has a strong odor like that of rancid butter and is a component of what we normally would call 
body odor.  We have all experienced this phenomenon at one time or another in our lives – the reason that 
the person standing next to you in the elevator reeks of cheap cologne is because he or she is trying to 
overwhelm the unpleasant smell of the carboxylic acid hydrolysis product by adding more and more the 
fresh sweet-smelling ester from the bottle.  In the end, this undertaking is futile, and the only solution for 
someone who has doused themselves with half of a bottle of toilet water, which is slowly hydrolyzing to the 
unpleasant-smelling carboxylic acid, is an old-fashioned bath or shower! 
 
A sweet, fruity odor also has the disadvantage of possibly attracting insects (such as fruit flies) in search of 
food.  In fact, isopentyl acetate, the familiar ester of artificial banana flavor, is an alarm pheromone of the 
American honey bee!  A pheromone is a chemical that evokes a specific response in a particular species.  
When a honey bee worker stings an intruder, an alarm pheromone, composed partly of isopentyl acetate, is 
secreted with the venom.  The compound causes an aggressive attack by the other worker bees to swarm 
after the intruder.  Obviously, it wouldn’t be wise to wear a toilet water made up of isopentyl acetate near a 
beehive! 
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In this experiment you will have a chance to make one of ten possible flavors or fragrances: 
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banana orange pear

"juicy fruit" peach rum

apple pineapple honey

wintergreen  
 
The procedure for the synthesis of these esters can be found in Mayo, Experiment [8B].  You will modify 
the starting materials (carboxylic acid and alcohol) depending on the ester being synthesized, as indicated 
below. 
 

Compound Flavor Carboxylic Acid Alcohol 
isopentyl acetate banana 1.5 mL acetic acid 800 μL isopentyl alcohol 
octyl acetate orange  1.5 mL acetic acid 1.2 mL 1-octanol 
propyl acetate pear 1.5 mL acetic acid 550 μL 1-proponal 
3-methyl-2-butenyl acetate juicy fruit 1.5 mL acetic acid 750 μL 3-methyl-2-buten-1-ol 
benzyl acetate peach 1.5 mL acetic acid 750 μL benzyl alcohol 
isobutyl propanoate rum 2.0 mL propionic acid 700 μL 2-methyl-2-propanol 
methyl butanoate apple 700 μL butyric acid 1.2 mL methanol 
ethyl butanoate pineapple 700 μL butyric acid 1.5 mL ethanol 
ethyl phenylacetate honey 1.0 g phenylacetic acid 1.5 mL ethanol 
methyl salicylate wintergreen 1.0 g salicylic acid 1.2 mL methanol 
 


