Visit our website for more information
https://chemistwizards.com/

3.7 The Nomenclature of Amines 107

106 CHAPTER 3 An Introduction to Organic Compounds

USETHE STRATEGY PROBLEM 23 ¢
Give each of the following a systematic name and indicate whether each is a primary, secondary, or
tertiary alcohol:

a. CH;CH,CH,CH,CH,OH ¢. CH;CHCH,CHCH,CH;
CH; OH
CH,
b. CH3(|ICH2CH2CH1C1 d. CH;CHCH,CHCH,CHCH,CH;
(l)H CH; OH OH

PROBLEM 24

Draw the structures of a homologous series of alcohols that have from one to six carbons and give each of
them a common name and a systematic name.

PROBLEM 25 ¢

Write condensed and skeletal structures for all the tertiary alcohols with molecular formula C¢H,;,0 and
give each a systematic name.

PROBLEM-26 #

Give each of the following a systematic name and indicate whether each is a primary, secondary, or
tertiary alcohol:

Cl .
i \jij\ “ /><\(\/Bl
OH OH

b. d. /O/
OH HO

THE NOMENCLATURE OF AMINES

An amine is a compound in which one or more hydrogens of ammonia have been replaced by alkyl
groups. Amines are classified as primary, secondary, and tertiary, depending on how many alkyl
groups are attached to the nitrogen.

= A primary amine has one alkyl group attached to the nitrogen.
= A secondary amine has two alkyl groups attached to the nitrogen.
= A tertiary amine has three alkyl groups attached to the nitrogen.

The number of alkyl groups attached R R

to the nitrogen determines whether | |

an amine is primary, secondary, NH3 R—NH, R—NH R—N—R
or tertiary. ammonia a primary amine a secondary amine a tertiary amine

Be sure to note that the number of alkyl groups attached to the nitrogen determines whether an amine
is primary, secondary, or tertiary. In contrast, whether the X (halogen) or OH group is attached to
a primary, secondary, or tertiary carbon determines whether an alkyl halide or alcohol is primary,
secondary, or tertiary (Sections 3.4 and 3.6).

the Cl and OH are attached
to tertiary carbons

nitrogen is attached
to one alkyl group

i ) i
R—(lj—NHg R—(|3—C1 R—(IZ—OH
R R R

a primary amine a tertiary alkyl chloride a tertiary alcohol



Common Names

The common name of an amine consists of the names of the alkyl groups bonded to the nitrogen,
in alphabetical order, followed by “amine.” The entire name is written as one word (unlike the
common names of alcohols, ethers, and alkyl halides, in which “alcohol,” “ether,” and “halide” are
separate words).

CH;NH, CH;NHCH,CH,CH; CH;CH,;NHCH,CH;
methylamine methylpropylamine diethylamine
CH, CH,4 CH;
CH;NCH; CH;NCH,CH,CH,CH; CH;CH,NCH,CH,CH;
trimethylamine butyldimethylamine ethylmethylpropylamine

Systematic Names

The TUPAC system uses the suffix “amine” to denote the amine functional group. The “e” at
the end of the name of the parent hydrocarbon is replaced by “amine”—similar to the way
alcohols are named. Also similar to the way alcohols are named, a number identifies the car-
bon to which the nitrogen is attached, and the number can appear before the name of the
parent hydrocarbon or before “amine.” The name of any alkyl group bonded to nitrogen is
preceded by an “N” (in italics) to indicate that the group is bonded to a nitrogen rather than to
a carbon.

4 3 2 1 1 2 3 4 5 6 3 2 1
CH4CH,CH,CH,NH, CH;CH,CHCH,CH,CH; CH3CH2CH21\|ICH2CH3
1- )
butag:.amme NHCH,CH; CHs
butan-1-amine N-ethyl-3-hexanamine N-ethyl-N-methyl-1-propanamine
or or
N-ethylhexan-3-amine N-ethyl-N-methylpropan-1-amine

The substituents—regardless of whether they are attached to the nitrogen or to the parent
hydrocarbon—are listed in alphabetical order, and then a number or an “N” is assigned to
each one. The chain is numbered in the direction that gives the functional group suffix the
lowest number.

CH;
4 3 2 1 1 2 3 4 5 %
CH;CHCH,CH,NHCH; CH3CH3(|:HCH3CHCH3
Cl NHCH,CHj;
3-chloro-N-methyl-1-butanamine N-ethyl-5-methyl-3-hexanamine
Br \N/ O:\
5 3 1 H
4-bromo-N,N-dimethyl-2-pentanamine 2-ethyl-N-propylcyclohexanamine

Nitrogen compounds with four alkyl groups attached to the nitrogen—thereby giving the nitro-
gen a positive formal charge—are called quaternary ammonium salts. Their names consist of the
names of the alkyl groups in alphabetical order, followed by “ammonium” (all one word) and then
the name of the accompanying anion as a separate word.

CH; CH;
CH;—N*CH; HO~ CH;CH,CH,—N*CH; CI-
CH, CH,CH;

tetramethylammonium hydroxide ethyldimethylpropylammonium chloride
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