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Types of Hydrocarbons
Hydrocarbons are compounds that only contain C and H atoms.

Hydrocarbons 

(contain only C-C single bonds)

(contain C-C double or 
triple bonds)



Structure of Alkanes
Alkanes are saturated hydrocarbons, 
that is they contain the maximum 
number of H atoms possible for the 
number of C atoms present.

The generic formula for an alkane is: 
CnH2n+2

This means every C atom is sp3

hybridized with bond angles of ~109.5°
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Alkanes can come in two forms, normal (or 
linear) and branched. Branched alkanes can 
have branched branches. Therefore the number 
of isomers possible growths quickly

branched

Normal, unbranched  (or linear) 
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Nomenclature of Organic Compounds

A. Common names: In the early days of organic chemistry, each new compound was 
given a name that was usually based on its source or use.

B. IUPAC : 

The IUPAC name of any compound contains 3 parts :

Prefix + parent + suffix IUPAC name=

Prefix :What and where substituents.

Parent (Root) : longest chain 

Suffix : functional group.



Note: The repeating group  is  (-CH2-)  is Methylene group 





IUPAC Rules for Naming Alkanes

1. First identify the longest continuous chain (parent name)



2. Number the chain in the direction that gives the substituent as low a number as 
possible

Note: If there are two equally long continuous chains, select the one with the 
most branches. For example:





If there is a branch equidistant from each end of the longest chain, begin numbering
nearest to a third branch

- How to name a substituent?
- It can be a branch In the chain
- A branch (alkyl substituent): is (Alkane ʹ H) 

5HSODFH�³ane´�RI�DONDQH�ZLWK�³yl.



-There are Four Butyl Groups

-There are two propyl Groups

-Pr i-Pr-

Note: These names for the alkyl groups with up to four carbon atoms are very 
commonly used, so you should memorize them.







Examples:

Note 1: di-, tri-, and tetra- are used for the same Multiple Substituents

Note 2: Substituents are listed in alphabetical order.  
(di, tri, tetra, sec, tert are not alphabetized)

3-ethyl-4,5-dimethylheptane



Examples



2.4: Alkyl and Halogen Substituents (R-X)

Common name :  Alkyl halide
eg.  CH3CH2Br            Ethyl bromide 

tert-butyl fluoride

IUPAC:
Halogen substituents are named by changing the -ine ending of the element to -o.

F: fluoro Cl: chloro Br:  bromo I: iodo-



Sources of Hydrocarbons

Hydrocarbons are found in crude oil and natural 
gas. Both are mixtures of different hydrocarbons 
ĂŶĚ�ƚŚĞǇ�ĂƌĞ�ƐĞƉĂƌĂƚĞĚ�ďǇ�͞ĨƌĂĐƚŝŽŶĂů�
ĚŝƐƚŝůůĂƚŝŽŶ͟�Ă�ƉƌŽĐĞƐƐ�ǁŚĞƌĞ�ƚŚĞ�ĚŝĨĨĞƌĞŶƚ�
compounds are separated in a long distilling 
column based on their boiling points. Heavy 
ĨƌĂĐƚŝŽŶƐ�ĐĂŶ�ďĞ�͞ĐƌĂĐŬĞĚ͟�ŝŶƚŽ�ƐŵĂůů�ůŝŐŚƚĞƌ͕ �
hydrocarbons using heat and/or catalysts.



2.7: Physical Properties of Alkanes and Nonbonding Intermolecular Interactions

Alkanes are insoluble in water. This is because water molecules are polar, whereas
alkanes are nonpolar (Like dissolves like: Polar/ionic solvents dissolve polar/ionic solutes 
and non-polar solvents dissolve non-polar solutes )

Alkanes have lower boiling points for a given molecular weight than most other
organic compounds. This is because they are nonpolar molecules.

The physical properties of molecules are in part dependent on the type's of intermolecular 
forces (IMF) present.

A physical property is any property of matter or energy that can be measured. 
When it changes, the chemical composition of the object does not change

Alkan properties:  
1- insoluble in water  
2- non polar  
3- lower boiling point





Intermolecular Forces

The physical properties of molecules are in part dependent 
on the type's of intermolecular forces (IMF) present.

Boiling points (BP) are also dependent on the mass of the 
molecule.

Solubility, the ability to dissolve into a solvent is dependent 
on IMFs.

The strength of the interaction between molecules is also 
dependent on the overall shape of the molecule.



Intermolecular Forces

There are 3 types of IMFs, by decreasing 
strength they are:

1) Hydrogen bonding
2) Dipole-dipole
3) Van der Waals or London Dispersion



Dipole-dipole

Dipole-dipole forces arise from the attraction of 
oppositely charged atoms (other than H) in 
molecules. These molecules may have a 
permanent dipole moment. Generally in organic 
molecules they results from the presence of C-X 
bonds where X is more electronegative that C.

These are generally weaker than H-bonding, 
ranging from about 5-10 kJ/mol.





Dipole-dipole

CH 3 C l

C NCH 3 C NCH 3 C NCH 3

CH 3 C l CH 3 C lG +

G + G -

G -



Hydrogen Bonding

Hydrogen bonding is a complex interaction that 
includes dipole-dipole, as well as orbital 
interactions and the transfer of electron density 
between molecules.

These are the strongest of the IMFs and range 
from 5 ʹ 25 kJ/mol



Hydrogen Bonding
Occur primarily between OH, NH and FH. The more EN the atom 
the stronger the interaction. (The atom H is attached to usually  
has a lone pair of e-)
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Van der Waals or (London) dispersion forces arise from the 
movement of electrons within a molecule. This natural 
motion can produce an uneven distribution of the electrons 
(polarization of the distribution) resulting in a temporary 
dipole moment in the molecule. This will induce the 
movement of electrons in adjacent molecules producing a 
ĚŝƉŽůĞ�ŵŽŵĞŶƚ�ŝŶ�ƚŚĞŵ͘�dŚĞƐĞ�͞ŝŶĚƵĐĞĚ͟�ĚŝƉŽůĞ�ŵŽŵĞŶƚƐ�
are very brief as they disappear when the electrons move to 
new locations within the molecule, so they forces are very 
brief and weak, only 2-5 kJ/mol.

Very Weak attraction

Van der Waals (dispersion)

London dispersion, � dipole-dipole,     � Hydrogen bonding







Effects on Physical WƌŽƉĞƌƚŝĞƐ�;ĐŽŶƚ͛ĚͿ

Dipole forces: much strong IMFs so the BP is 
higher when dipole-dipole interactions are 
present, i.e.

O

m a s s  =  8 6  a m u
B P  =  1 0 1 .7  °C

m a s s  =  8 6  a m u
B P  =  6 3 .3  °C

كلما كانت الرابطة اقوى كلما زادت درجة الغليان  
London اقوى من dipole dipole و



Alkanes: no H-bonding or dipole moment (C & H have nearly the same EN ? not 
polar).

� Boiling point for alkanes increases with increasing size (mass)
� Boiling point for alkanes decreases with increasing branching

Example:



Structural Effects on IMFs

The strength of the IMFs 
depend on the amount of 
contact between the 
molecules, especially for 
dispersion forces. Hence the 
shape of the molecule can 
affect the surface area of 
contact, long thin molecules 
have more surface in contact 
than spherical molecules.



�ĨĨĞĐƚƐ�ŽŶ�WŚǇƐŝĐĂů�WƌŽƉĞƌƚŝĞƐ�;ĐŽŶƚ͛ĚͿ

Hydrogen bonding: 
strongest 
intermolecular 
forces so BP are 
very high for  
equivalent MW 
compounds, i.e.

OHO

CH3CH2CH2CH2 O
H

CH2CH2CH2CH3

OH

CH2CH2CH2CH3

OH

NH2
N

mass = 72 amu
BP = 36.1 °C

mass = 74 amu
BP = 117 °C

mass = 74 amu
BP = 35 °C

mass = 73 amu
BP = 78 °C

mass = 73 amu
BP = 36 °C



New terms

- saturated: مشبع 
- unsaturated: غير مشبع 
- generic formula: الصيغة العامة 
- substituent: التفرعات 
- crude oil: النفط الخام 
- fractional distillation: التقطير الجزئي  
- insoluble: غير قابل للذوبان 
- solvent: مذيب  
- dissolve: يذيب 
- permanent: دائم و ثابت 
- temporary: مؤقت 
- Induce: الحث



Remember… 
It’s ok to have a bad day  
It’s ok to make mistakes  
Set back is not failure  
It’s ok to take a break  
Nothing is perfect  
You are stronger than you think you are  
Asking for help is a strength 
Small steps are also progress


