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1.2.Cycloalkanes: Alkanes whose carbon atoms are joined in rings are
known as cycloalkanes. They have the general formula CnH2n, where

n=3,4,....Thesimplest cycloalkane is cyclopropane, CsH¢ (Figure 2.2).
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Figure 2.1 Structures of the first four cycloalkanes and their simplified forms.

1.3. Alkenes: The alkenes (also called olefins) contain at least one carbon-
carbon double bond. Alkenes have the general formula CnH2n, where n
=2, 3,.... Each molecule of an alkene has two fewer hydrogen atoms
than that of the corresponding alkane. Alkenes are therefore said to be
unsaturated hydrocarbons. The simplest alkene is C,H,, ethylene.
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1.3.1. Alkene Nomenclature: <sh dsecd
The alkenes are also named systematically:

1. We use the name of the alkane having the same number of carbon atoms
but change the ending to -ene.
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2. The location of the double bond is indicated when necessary. Of the two
carbon atoms involved in the double bond, we use the address of the carbon

closer to the nearer end of the longest chain in the name. For example,

1 2 i 2 01
CH;CH=CHCH,CH, is 2-pentene.
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3. If the double bond is not in the longest continuous chain, we name the

compound with a shorter chain including the double bond. For example,

CH;—CH:—%—CH;—CH;
CH,

Is called 2-ethyl-1-butene.
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The names and formulas of the first four unbranched alkenes are presented
in Table 2.4.
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Table 20.2 The First Four Unbranched Alkenes

Systematic Common

Molecular

Name Name Formula Structural Formula Line Formula
Ethene Ethylene C;H, H—C=C—H CH,=CH-
H H
H
Propene Propylene C:Hg H—{If—C=C—H CH;CH=CH,
OB b
H H
1-Butene C4Hs H—C=C—(|3—(|3—H CH,=—CHCH,CH;
Hohoh b
H H
2-Butene C,Hy H—(|3—C=C—(|3—H CH;CH=—CHCH;
HohoH b

1.4. Alkynes: Alkynes contain at least one carbon-carbon triple bond. They

have the general formula CnH2n-2, where n = 2, 3, ... . The first alkyne,

called ethyne and commonly known as acetylene, has the formula C,H, or
HC=CH, also written CH=CH. Like the alkenes, the alkynes are

unsaturated and more reactive than the alkanes.
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1.4.1. Alkyne Nomenclature: The alkynes are named similarly to the

alkanes and alkenes, but with the ending -yne.
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2. Aromatic Hydrocarbons: Benzene, the parent compound of this large family

of organic substances. the benzene molecule could be best represented by a
ring structure—a cyclic compound consisting of six carbon atoms:
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2.1. Nomenclature of Aromatic Compounds: The naming of mono-
substituted benzenes, that is, benzenes in which one H atom has been
replaced by another atom or a group of atoms, is quite straightforward, as
shown here:
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ethylbenzene chlorobenzene amincbenzene nitrobenzene
{aniline)
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If more than one substituent is present, we must indicate the location
of the second group relative to the first. The systematic way to accomplish
this is to number the carbon atoms as follows:
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Three different dibromobenzenes are possible: «S jall dsenal dalise Y S lia

VS 5 IV ) e ganall adge ) s

Br Br Br
Br
7Y
O N/
Br
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1,2-dibromobenzene 1.3-dibromobenzens | 4-dibromobenzene
{o-dibromobenzene) (m-dibromobenzene) {p-dibromobenzene)

Compounds in which the two substituted groups are different are named

accordingly. Thus,

NO,

N
N/
Br

IS named 3-bromonitrobenzene, or m-bromonitrobenzene.
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Finally, we note that the group containing benzene minus a hydrogen atom
(CeH) is called the phenyl group. Thus, the following molecule is called 2-

phenylpropane:
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IUPAC Nomenclature for Alkanes, Alkenes, and Alkynes

IUPAC NOMENCLATURE SYSTEM

Each compound has a unique name
that not only identifies it but also
contains sufficient information for
its structural formula to be drawn.

PARENT NAME

= Longest continuous chain of
carbon atoms
= Largest ring of carbon atoms

PREFIXES LOCANTS SUFFIXES
m Names of substituents »m Numbers giving locations m -ane for alkanes and
(alkyl groups) of substituent groups on the cycloalkanes
= Number of each type of carbon chain or ring m -ene for alkenes and
substituent present = Numbers giving locations of cycloalkenes
(di- tri-, etc.) carbon—carbon multiple bonds m -yne for alkynes and
on the carbon chain or ring cycloalkynes

3,3-dimethyl-1-heptyne

locants numerical substituent locant parent ~suffix
prefix prefix name
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