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12.8: Esters

Perfumes contain ingredients from a number of sources. Musk is obtained from animals, but the vast majority of perfume
components are obtained from plants. Approximately 2,000 plant species have been used as sources for perfume materials. The
needed chemicals are extracted using solvent extraction or distillation. The oils are diluted with ethanol to varying degrees,
depending on the price of the finished product — the less ethanol present (meaning there is a higher percentage of the active scent
ingredients), the more expensive the perfume.

Esters

An ester is an organic compound that is a derivative of a carboxylic acid. While esters occur naturally, they are easily synthesized
by reacting an alcohol (shown in red) with a carboxylic acid (shown in blue):

O O

| |
R—-OH + HOC-R =+ RO-C-R + H20

Note that the structure of the carboxylic acid was flipped 180° to show the carboxyl group on the left, so it is easier to see how the
portions of the ester (shown to the right of the arrow in red and blue) derived from the alcohol and the carboxylic acid fit together.
The alcohol sheds an H atom, while the carboxylic acids sheds an —OH group. The H and —OH come together to form water, shown
as the other product.

One of the cool things about the reaction to form an ester is that the progress of the reaction may be followed by the sense of smell,
rather than visually. Esters tend to have pleasant odors and are very commonly found in plants — they are responsible for many
distinct odors and flavors. For example, methyl salicylate has the odor and flavor of oil of wintergreen, while propyl ethanoate has
that of a pear (see Figure 12.8.1).

© ]
CH;CH2CH,OCCH;

OH

Figure 12.8.1: Methyl salicylate is found in wintergreen (ill Szal via Wikimedia Commons) and propyl ethanoate is found in pears
(Jonathon Mast via Unsplash).
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On the other hand, carboxylic acids tend to have strong, foul odors. Hexanoic acid has a common name of caproic acid, which
comes from the Latin word caper, which means goat. In other words, hexanoic acid has the scent of billy goats. The smell

associated with blue cheese or parmesan cheese comes from butanoic acid, which has a common name of butyric acid, and was
named from the smell of rancid butter.

Just like an ester may be chemically derived from an alcohol and carboxylic acid, so may its name. Here are the basic guidelines:

= |[UPAC Nomenclature of Esters

Esters are named using the following convention:

1. The portion of the ester derived from the alcohol is named as an alkyl group.
o Note: the number 1 is dropped from the name of an alkyl group.
o Example: butyl group (the alkyl group derived from 1-butanol)

2. The portion derived from the carboxylic acid named by

o Dropping —ic acid from the acid name and replacing with a suffix of —ate.
o Example: propyl butanoate (derived from 1-propanol and butanoic acid)

4 Example 12.8.1

Write the TUPAC name for each molecule shown in the reaction below:
O O

| I
CH;CH>OH i CH;CH,CH,COH - CH;CH,OCCH,CH,CH3

Solution

« The first molecule is an alcohol, R—OH | that has two carbon atoms. This gives it the name ethanol.
(0]
Il

e The second molecule is a carboxylic acid, R—C—OH that has four carbon atoms. This gives it the name butanoic acid.
(0]

[
e The third molecule is an ester, R—C—OR

o The portion derived from the alcohol has two carbon atoms and is named as an alkyl group, or ethyl.

o The portion derived from the carboxylic acid has four carbon atoms. It is named by dropping —ic acid from butanoic
acid and replacing with a suffix of —ate to give butanoate.

o Ultimately, this allows us to arrive at a name of ethyl butanoate for the ester.

“\. Exercise 12.8.1

Write the ITUPAC name for each molecule shown in the reaction below, from left to right:
O o

I ||
CH3CH:CH:CHOH T CH;COH ~ CH:CH,CH,CH,OCCH;

Answer

1-butanol, ethanoic acid, butyl ethanoate
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Summary

e An ester is an organic compound that is a derivative of a carboxylic acid, in which the hydrogen atom of the hydroxyl group has
been replaced with an alkyl group.

o Nomenclature rules for straight-chain esters are given.
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