


Alkanes nomenclature

There is more than one way to name alkanes

First: The use of the prefixes (n, Neo, Iso) before the name of the compound, as

these prefixes indicate the structural formula of the carbon atoms that make up the

organic compound.

n-pentane Iso-pentane neo-pentane
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The letter n from the word “Neormal” indicates that the structural formula of
the compound is linear, unbranched, resulting from the connection of the carbon
atoms to each other, forming a straight chain, as the section is mentioned, and then the
name of the compound, which indicates the number of carbon atoms in the compound.

CH,-CH,-CH,-CH;  CH;-CH,-CH,-CH,-CH; CH;-CH,-CH,-CH,-CH,-CH,

n-Butane n-Pentane n-Hexane

Alkanes nomenclature LI daacs
bl Astal) &gl N Boleud) 038 5adS Cua Shall and (8 ( Iso, Neo , n ) Gased) Jlasiul @ Yy
Aalad Shall Al Al o) (I eds Normal 4adS e n o Gpaldld (geaanll aShall 35Sl o518l
ped o3 adaddl S3 Caa ¢ Aasiiees Al £35S0 lgdany OpplS) @l Jladl e a5 Aoy i



As for the syllable Iso, it is used to express when the compound is branched.
and it is required that the branching be at the second carbon atom (secondary carbon
atom) only from one end of the chain of the compound. However, if the branching is at
the tertiary or quaternary carbon atom, this section cannot be used, and in this case a
second nomenclature must be used, where the section is mentioned and then the name
of the compound, which indicates the number of carbon atoms in the compound.

g o e i
CH;-CH-CHj, CH;-CH,-CH-CH;  CH;-CH-CH,-CH,-CH;,

Iso-Butane Iso-Pentane Iso-Hexane
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The Neo section also indicates the presence of a quaternary (4°) carbon atom. This
quaternary carbon atom is required to be the second sequence in the hydrocarbon
chain. This section is applied to compounds containing five carbon atoms and above,

where the section is mentioned, then the name of the compound, which indicates the
number of carbon atoms in the compound.

-

C]-l3-('3—C H, CH3-CH2-(|3-CH3 CHJ-(IZ-CHTCHZ-CH_‘
CH, CH, CH,
neo-Pentane neo-Hexane neo-Heptne
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Second: Considering the compound as a derivative of methane after deleting two

hydrogen atoms from it and replacing it with two alkyl radicals. The compound is
named by mentioning the names of the alkyl radicals according to their alphabetical
sequence, followed by the word methane. The difficulty of using this method of
naming increases as the molecular weight of the compound increases, and in some
cases it fails to name the compound, and in this case it is necessary to resort to a
second method of naming

CH;-CH,-CH,-CH; CH;-CH,-CH,-CH,-CH; CH;-CH;-CH,-CH,-CH,-CH;

Ethyl Methyl Methane Methyl Propyl Methane Butyl Methyl Mcthane
Di Ethyl Methane Ethyl Propyl Methane
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Third: The use of the [TUPAC method, which was developed by the International

Union of Pure and Applied Chemistry, and this method is considered the most used in
the naming of organic compounds in the world. The nomenclature is based on the
numbering of the carbon atoms and then mentioning the compensated groups
according to the rules lisied below.

1. Select the longest continuous chain of carbon atoms and give the name of the

corresponding alkane.
2. The series 1s numbered from the side that gives the compensated groups or

branches the smallest numbers.
3. The substituted groups are given their names and their positions are determined

by the number of the carbon atom they carry on the chain.
4. The syllables di, Tri....... (lec. 2) are used before the name of the substituted

group 1if it 1s this group repeated more than once.



CH, Cl
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CH, Br Cl
1,5-Dimethyl Heptane 3-Bromo-5,5-dichloro-2-phenyl Heptane
CN
4
\/JJ\/UH
3 1
2-Cyano-1-Hydroxy Butane 2,5, 8-TrimethylDecane
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Observations:

1. The alkane name must end with the syllable (ane).
2. Students often have confusion when naming the phenyl ring, 1t may be called
benzene and this 1s wrong, as the benzene ring has the molecular formula C6H6,
while the phenyl ring has the molecular formula C6HS, meaning that the ring
lost a hydrogen atom to provide orbital for binding. The phenyl ring can also be

denoted by the symbol ¢ or Ph
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Phenyl
CyHg
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Alkyl radical formation (Alkyl groups and symbol R)

The symbol R is used to indicate the presence of the alkyl radical, which is
described as a compound of alkane minus a hydrogen atom regardless of its reference,
and it can be named by deleting the section (ane) from the end of the name of the
alkane that holds the same number of carbon atoms and adding the section (yl) to it to
produce the name alkyle as follows:

The following table shows some of the names of alkanes and the
correspondingalkyl roots derived from them:
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Alkane — Alkyl radical

Methane —> Methyl
i )

H—CHH)— H—cC-
H H

Alkyl radical contains one hydrogen less than its parent alkane

CH, ——> CHy

Methane Methy!
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1C CH, Methane CH;- Methyl
2C CH:-CH; Ethane CH;-CH»- Ethyl
iC CH,;CH,CH; Propane CH,;CH,CH;- Propyl
4C CH,CH,CH,CH, Butane CH,CH,CH,CH,- Butyl
SC CH,(CH,),CH, Pentane CH,(CH,),CH,- Pentyl
6C CH,(CH,),CH; Hexane CH;(CH,),CH,- Hexyl
I CH;(CH,)sCH; Heptane CH,(CH,):CH,- Heptyl
8C CH;(CH,);CH; Octane CH;(CH,)CH;- Octyl
9 CH;(CH;);CH; Nonane CH,(CH,;CH,- Nonyl
10C CH;(CH;)sCH; Decane CH;(CH,)sCH;- Decyl
11C CH;(CH,)sCH; Undecane CH;(CH,)CH;- Undecyl
12C CH;(CH,),,CH, Dodecane CH,(CH,),yCH;- Dodecyl
13C CH;(CH,),,CH, Tridecane CH,(CH,),,CH,- Trideeyl
14C CH;(CHy),:CH; Tetradecane CH,(CH;),CH;- Tetradecyl
15C | CH;(CH,);3CH; Pentadecane CHy(CHy)sCHy= | Pentadecyl
16C CH;(CH;)14CH; Hexadecane CH;(CH3),4CH;- Hexadecyl
17C CH;(CH;);sCH, Heptadecane CH;(CH;);sCH;- Heptadecyl
18C CH;(CH,)y,CH; Octadecane CH;(CH;),sCH,- Octadecyl
19C CH;(CH,;);7CH, Nonadecane CH,(CH;),7CH;- Nonadecyl
20C CH;(CH,)sCH, Eicosane CH;(CH,);sCH,- Eicosyl




Passage expressing complications

Some compensated groups and atoms are repeated on the original part of the
compound, and this requires mentioning the number of repetitions mn which these
groups and atoms are located with a word that refers to their number in addition to the
numbers of carbon atoms directly associated with them, if the chlorine atom 1is
compensated on a molecule three times, m this case the compound must be named
without repeating the label of the chlorine atom preceded by a word indicating its
number, In this case, we determine the carbon numbers associated with chlorine atoms
and then precede the word chlorine with the word tri, which means triple, and the
following table shows the precedents that indicate the repeating numbers of the
compensated totals
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Classification of carbon and hydregen atoms in organic compounds

The classification of carbon atoms in organic compounds depends on the
number of carbon atoms attached to the carbon atom whose classification is to be
known. When it 1s bonded to one carbon atom, it is a primary carbon atom and is
symbolized by the symbol (1°), while the secondary (2°) is linked to two carbon
atoms, and the tertiary (3°) is linked with three carbon atoms, while the quaternary
(4°) 1s linked to four carbon atoms

I'ertiary carbon

X
H

H
1/

14 C —— C o o —( —k

]‘||l|_
w H CHHH O

[‘Ss, condary kdrbl)l'l)

Quaternary ¢ ulan
( H;

Just as the hydrogen atom is classified based on carbon atoms, the hydrogen
atom takes the classification of the carbon atom to which it is directly bound (except
for the quaternary, there is no quaternary hydrogen atom. why?).
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Chemistry

ISOMERS

Alkanes Isomers

Structures of molecular isomers (isomers) in alkanes

Replacing a hydrogen atom in methane with a methyl group leads to the
formation of ethane. Likewise, replacing a hydrogen atom in alkanes that contain three
or more carbon atoms with a methyl group leads to the formation of more than one
distinct structure. When replacing the terminal hydrogen with propane, it gives butane,
while replacing the central hydrogen gives isobutane, which differ in chemical and
physical properties, although they have the same molecular weight and molecular
formula C4H4, therefore, Isomers can be defined as compounds that have the
same molecular formula and molecular weight but differ from each other in
structural formula and physical and chemical properties.
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Compound & Metals

Organic compounds contain mainly carbon, hydrogen, and oxygen, in addition
to some other elements such as nitrogen, halogen, sulfur, and phosphorus. There is a
group of special organic compounds called organometallic compounds, and these

contain a metallic element in their composition.

Hydrocarbons

Introduction

Hydrocarbons are chemical compounds that contain only carbon (C) and
hydrogen (H), bonded together in different forms, as we will see later. It 1s possible to

mitially divide hydrocarbons into two main categories:

aliphatic hydrocarbons and aromatic hydrocarbons.

Alzphatzc hydrocarbons It includes straight-chaimn, branched, and cyclic compounds.

Aliphatic hydrocarbons can be divided mto two groups, according to the type of
carbon-carbon bonds they contain. These two groups are:

1. Saturated alpha hydrocarbons: are organic compounds that contain only single

bonds between carbon-carbon atoms and are called alkames, such as Ethane
CH;-CHs;.

Ethane C2Hg



2. UnSaturated alpha hydrocarbons: which are compounds that contain multiple

bonds (more than one) between carbon atoms, including:
Alkenes are compounds that contain carbon-carbon double bonds (C=C), such
as ethylene, as shown in the following figure:
element of unsaturation
hi / (R
\ _r S
/c_c\
R [

ethylene

Alkynes are compounds that contain at least one carbon-carbon triple bond
(C=C), and compounds that contain more than one multiple bond, Whether the

compound 1is open-chain or cyclic, an example of this group 1s acetylene.

Acetylene ‘
H-C=C—-H

include benzene and its derivatives, polycyclic

hydrocarbons benzene (CgH;,) and naphthalene C;oHg, as shown in the following
figure.

H H
P!
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Functional GFDHP.‘ The term active group refers to an atom or group of atoms

present in the structure of a compound molecule

Family name Function group  Name ending Simple example
Alkane cC—cC -ane CH;—CH,4
Alkene c=—¢C —ene CH,=—=CH,
Alkyne c=c -yne HC==CH
Alcohol C—OH -ol CH;—OH
Ether c—o0—=C ether CHy—0—CH,
Amine C—NH, -amine CHs—NH,
(o] (o]
Aldehyde l -al |
— ] CHy-C—H
Ket ? i
etone -one
c—C—cC CH;—C—CH,
Carboxylic o] o)
. I -oic acid I
acid ——C—OH CHy—C—OH
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Alkanes (paraffins)

Saturated hydrocarbon compounds consisting of carbon and hydrogen. They are
poisonous with paraffins because they are inactive against strong acids such as HCI,
HNO3; and strong bases such as NaOH, KOH . These compounds are found in nature,
especially in crude oil. The carbon atoms in them are of the SP2 type and all their
compounds contain single covalent bonds and their general formula is R-H. (the alkyl
radical is attached to a hydrogen atom) and follows the general law C,Hz45.

Physical Properties

Alkanes containing 1-4 carbon atoms are gases under normal conditions and are
composed of 5-17 liquids, while those consisting of more than I8 carbon atoms exist
in the form of solids, meaning that an increase in the carbon percentage is
accompanied by an appropriate change in boiling and melting points, density and
Viscosity.

Alkanes are considered non-polar molecules because they do not contain
polarized covalent bonds because they contain only carbon and hydrogen atoms.
Alkanes molecules are connected to each other by weak vander waals forces.

Methods of writing organic compounds
There is more than one way to express organic compounds, including the
following:

Dot structure forimula

This method includes placing all valence electrons around all atoms. Bonding is also
expressed in this way by placing two electrons connecting the two atoms. The use of
this method is rare because it is a troublesome and slow method and requires its use

long time.




Condensed Formula

This method is considered the most widely used method for expressing the
formulas of organic compounds. It is characterized by its simplicity and speed of
writing organic structures, where the carbon atom is written, then the hydrogen atoms,
followed by their number, without bonds or dots indicating bonds or valence electrons.

‘ CH;CH,CH,0OH  CH;CH, I
Kekule Formula

This method involves writing the atoms that make up the compound and writing

the bonds that connect these atoms in the form of lines.

linear Formula

This method is considered the simplest and fastest method used in writing
structural formulas, as it only shows the carbon structure of the molecule and deletes
the hydrogen atoms and the bonds that connect them to the carbon atoms, but they are
considered present. As for atoms other than carbon and hydrogen, such as (P, S, CI, O,
N), they are wriften. In some mechanical reactions, we need to put some atoms
Hydrogen or free electronic pairs of atoms to clarify how the reactions proceed. In this
case, there is no objection to placing them after ensuring their precise location.

R —



