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HYDROCARBONS AND CLASSIFICATION OF HYDROCRBONS
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e Hydrocarbons: are compounds containing only carbon and hydrogen.
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Not only are hydrocarbons important in themselves, but they are the
foundation of all the other classes of organic compounds. We must learn
how to name and write formulas for the hydrocarbons and learn a few of

their simple reactions.
e On the basis of structure, hydrocarbons are divided into two main

classes—aliphatic and aromatic:
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1. Aliphatic hydrocarbons do not contain the benzene group, or

the benzene ring.
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2. Aromatic hydrocarbons contain one or more benzene rings.
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Figure 2.1 Classification of hydrocarbons.
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1. Aliphatic Hydrocarbons: Aliphatic hydrocarbons are divided into alkanes,

alkenes, and alkynes. (Figure 2.1).
S g el (IS ) s 1A SEIN) il g 1S 9 g
1.1.Alkanes: Alkanes have the general formula CnH2n+2, where n=1, 2,..
The essential characteristic of alkane hydrocarbon molecules is that only
single covalent bonds are present. The alkanes are known as saturated
hydrocarbons because they contain the maximum number of hydrogen
atoms that can bond with the number of carbon atoms present. The
simplest alkane (that is, with n = 1) is methane CH4.
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1.1.1. Alkane Nomenclature: The names and formulas of the first 10
unbranched alkanes are given in Table 2.1. Each of the alkanes has a
name that ends in -ane. The beginnings of the names of the fifth
through tenth alkanes are Greek or Latin prefixes for the numbers that
correspond to the numbers of carbon atoms in these molecules. For

example, octane has eight carbon atoms in each of its molecules.
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Table 20.1 The First 10 Unbranched Alkanes

Muolecular
Name Formula Line Formula
Methane CH, CH,
Ethane C:Hg CH;CH;
Propane C;Hg CH;CH,CH;
Butane CJH 10 i:I‘I'.; CHICH:CH:
Pentane C_qHu CH:CHICH:CH:CH::
Hexane C{.,Hu CH;Cch‘.H:CH:CHgCH;
HE]’.‘I[HI‘[E C-Hs CH;CH,CH-CH-CH-CH:CH>
Octane CgHy5 CH,CH,CH,CH,CH,CH,CH-CH;
Nonane CyHap CH;CH,CH,CH,CH,CH,CH,CH,CH;
Decane CioHia CH,;CH,CH,CH,CH,CH,CH,CH,CH,CH;

The most modern rules for the systematic naming of alkanes follow:
(VS A CalSIY) dpand oSa8 Al Aaadl (il 6al)
1. The name is based on the longest continuous chain of carbon atoms in the
molecule.
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2. Branches consisting of a hydrocarbon molecule with one hydrogen atom
removed are named with the -ane ending replaced by -yl. Thus a one-
carbon branch, CH3-, is called methyl.

o CH3- 3aaly G S 30 e g giny (g3l &)ﬂ\ oW Sy -yl clas.m -ane clas.a
methyl.

3. A branch, functional group, or multiple bond involving a carbon atom in
such a chain is given an “address,” or position on the carbon chain, which is
the number of that carbon atom counting from the nearer end of the chain.

For example, consider the following formulas:
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CH3—{|:H—CH2—CH2—CH3 CH;—CHz—Cﬂz—(le—CH; CH;—(EH—(EH—CHz—CI'L,

CH,4 CH, cl
Compound A Compound B Compound C

In compound A, the longest continuous chain is five carbon atoms
long, and there are no multiple bonds, so this compound is named as a
pentane (see Table 2.1). The carbon atom to which the methyl group
(CH3-) is attached is identified with the number 2 because that carbon is
the second from the nearer end of the chain. The name is 2-methylpentane.
Note that the number 2 is an address and does not mean two methyl groups.
)m‘_g\é&é_gﬁégy‘}uy‘)lsu\)dumécLﬁjua)mzdulmd)k\ ‘A&_S)A!\M\Aé
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Gl 5 Ae inal) Auladl 81 Al e Al 53 LSY Y L8 ,0) Jea (CH3-) methyl
¥ Jidl de gene aige Jia ¥ A8l o) BaY 2-methylpentane —Soall aul ¢ sSow
e Je gana o Sl ¢l gial Jmy
The formula for compound B represents the same compound as
compound A Dbut written in the reverse direction. We start numbering the
carbon chain from the end nearer the methyl group, and we get the same
name, 2-methylpentane.
05U Y i elan | eSlaall elaiVl (iS5 K1 A S pall Wil a B oS all dapall
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.2-methylpentane
We name organic compounds containing chlorine in an analogous
manner; compound C is 2, 3-dichloropentane.
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2, 3-dichloropentane .
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For a compound with only one branch, the carbon chain might be

numbered as follows:

1 2 ) 2 1
cC—C—C—-C—-C (single branches only)
SIS Lo i (585 sl sl & all 53 S all
Then, no matter which end the branch is nearer to, the position number

Is correct. The previous example showing compounds A and B may easily

be seen to both be 2-methylpentane using this numbering scheme.
I 2 3 2 I 1 2 K3 2 !
C—i—c—c—c C—C—C—E—C

Caution: Numbering from both ends is used for single branches only.

Ad) ABY) dpens O sSte Cam e il V) Al peane K81 slail oS o) el
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4. When no ambiguity would result from the lack of an address, none is given.

For example, the following compound is called simply methylpropane:
CH;CHCH;
CH,
No address is needed for the methyl group because there is only one
carbon atom where a branch may occur.
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5. If the methyl group is attached to either carbon atom at the end of the chain,

a longer continuous chain is formed:

LTH:CH:E‘.H_;
| CH,
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This compound is butane.

Jbutane e S el 138 J ghal 3 jatise Al

TABLE 24.2 Common Alkyl Groups
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Name Formula
Methyl —CH;
Ethyl —CH,—CH;
n-Propyl —CH,—CH,—CH;
n-Butyl —(CH,—CH,—CH,—CH;
T
Isopropyl —(|3—H
CH;
i
1-Butyl# —(C—CH;
I
CH;

*The letter ¢ stands for tertiary.

TABLE 24.3

Names of Common
Substituent Groups

Functional
Group Name
—NH; Amino
—F Fluoro
—Cl Chloro
—Br Bromo
—I1 lodo
—NO; Nitro
—CH=CH;, Vinyl
6
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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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