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17.1: NAMING ALCOHOLS AND PHENOLS

After completing this section, you should be able to

1. identify an alcohol as being primary, secondary or tertiary, given its structure, its IUPAC name or its trivial name.
2. write the IUPAC name of an alcohol or phenol given its Kekulé, condensed or shorthand structure.
3. draw the structure of an alcohol or phenol given its IUPAC name.
4. identify a number of commonly occurring alcohols (e.g., benzyl alcohol, tert‑butyl alcohol) by their trivial names.

The following are common names of some alcohols (with IUPAC name).

ALCOHOL CLASSIFICATIONS
Alcohols can be classified as primary (1 ), secondary (2 ), or tertiary (3 ) depending on the number of alkyl substituents attached to the
carbon bonded to the O-H group.
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Primary (1o) Alcohol Secondary (2o) Alcohol Tertiary (3o) Alcohol

PRIMARY ALCOHOLS
In a primary (1°) alcohol, the carbon which carries the -OH group is only attached to one alkyl group. Some examples of primary alcohols
include:

Notice that it doesn't matter how complicated the attached alkyl group is. In each case there is only one linkage to an alkyl group from the
CH  group holding the -OH group. There is an exception to this. Methanol, CH OH, is counted as a primary alcohol even though there are
no alkyl groups attached to the carbon with the -OH group on it.

SECONDARY ALCOHOLS
In a secondary (2°) alcohol, the carbon with the -OH group attached is joined directly to two alkyl groups, which may be the same or
different. Examples:

 OBJECTIVES

 STUDY NOTES
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TERTIARY ALCOHOLS
In a tertiary (3°) alcohol, the carbon atom holding the -OH group is attached directly to three alkyl groups, which may be any combination
of same or different. Examples:

Indicate if the following molecules are 1 , 2 , or 3  alcohols:

1)
a)

b) (CH ) COH
c) CH CH CH OH

d)

Answer
1)
a) Secondary

b) Tertiary

c) Primary
d) Secondary

NAMING ALCOHOLS
The IUPAC naming of alcohols is based off the name of the parent alkane chain:

1. The longest chain containing the hydroxyl group (OH) is considered the parent chain. Remove the final -e from the parent alkane chain
name and add the suffix -ol.

2. Number the parent alkane chain such that the hydroxyl group get the lowest possible number. Older IUPAC rules origianlly place the
hydroxyl group number before the name of the parent chain. However, the newer rules places the number before the -ol suffix.

3. Number the substituents according to their position on the parent chain. Then list the substituents in alphabetical order.

 EXERCISE 17.1.1
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2-Pentanol
(New: Pentan-2-ol)

2-Phenyl-2-propanol
(New: 2-Phenylpropan-2-ol)

2,3-Dimethyl-1-butanol
(New: 2,3-Dimethylbutan-1-ol)

4. When naming a cyclic structure with a hydroxyl group, the -OH is assumed to be on the first carbon.

5. When multiple alcohols are present use di, tri, et.c before the ol, after the parent name. Also, when a prefix is used the -e is not removed
from the parent chain name ex. 2,3-hexanediol

6. When an alkene and alcohol are present in a molecule it is named as follows (location of the alkene)-(prefix for the parent chain + en)-
(location of the hydroxyl)-ol
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2-Methylcyclohexanol

trans-1,3-Cyclopentanediol
(trans-Cyclopentane-1,3-diol)

(Z)-2-Buten-1-ol

1,3-Hexanediol
(Hexane-1,3-diol)

COMMON NAMES OF ALCOHOLS
The common system of naming is often used when the alcohol only contains a few carbons. As discussed in Section 3-3, the common
system names alcohols as if the hydroxyl group (-OH) is attached to a single substituent with the word alcohol added at the end (Name of
the substituent + Alcohol). Also, some simple alcohols are given their own generic name such ethylene glycol or glycerol.

NAMING PHENOLS
Phenols are named using the rules for aromatic compounds discussed in Section 15-1. Note that -phenol is used as the ending rather than -
benzene.
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p-methylphenol 2,3-dinitrophenol Exercises

Give IUPAC names for the following structures.

OH
OH

HO OH

Answer

OH
OH

HO OH

butan-2-ol (1R, 2R)-2-mthylcyclohexan-1-ol

cyclopentylmethanol 2,6-di-tert-butyl-4-methylphenol

Name the following structures.
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Answer

 EXERCISE 17.1.1

 EXERCISE 17.1.2
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cyclohexane-1,2,-diol

4-nitrophenol

trans-cyclobutane-1,3-diol cyclohexanol

prop-2-en-1-ol cycloproanol

Draw and name all the alcohol isomers of C H O

Answer
Add texts here. Do not delete this text first.

Oleic acid, a commonly occurring fatty acid in vegetable oils, has the following structure. Name the compound, making sure to give the
correct alkene geometry.

OH

O

Answer
(9Z)-Octadec-9-enoic acid

Creosols are naturally occurring compounds used building blocks for many molecules, they occur as three different isomers. Name
each of the following isomers.

OH

OH
OH

Answer

OH

OH
OH

2-methylphenol 3-methylphenol 4-methylphenol

 EXERCISE 17.1.3
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 EXERCISE 17.1.4

 EXERCISE 17.1.5
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