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1- What you need to know first about 
Organic Chemistry?

• In all Organic Compounds:

– All Carbon atoms must make four bonds.

– All Oxygen atoms must make two bonds. 

– All Nitrogen atoms must make three bonds.

– All hydrogen and halogens atoms must make    
one bond. 













Organic 
Compounds

Hydrocarbons

Aliphatic Aromatic

Hydrocarbon Derivatives

Halogen 
Containing

Oxygen 
Containing

Nitrogen 
Containing

2- Classification of Organic Compounds
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Classification of Organic Compounds







3- Introduction to Naming of Organic 
Molecules

1- Alkanes

2- Alkenes

3- Alkynes

4- Cyclic Structures



3-1- Alkanes

• Alkanes are the simplest organic molecules, 
they only contain C and H, and only contain 
single bonds named as hydrocarbons.

• General Formula: CnH2n + 2

• Alkanes are the most saturated compounds as 
they have the maximum number of bonded 
hydrogen's.









Nomenclature for compounds

• The root name of the compound is based upon the number of 
carbon atoms in the longest continuous chain.

No. of C atom General Name

1 Meth-

2 Eth-

3 Prop-

4 But-

5 Pent-

6 Hex-

7 Hep-

8 Oct-

9 Non-

10 Dec-

– methane (CH4)

– ethane (C2H6)

– propane (C3H8)

– butane (C4H10)

– pentane (C5H12)









IUPAC System

1. The longest chain of carbon atoms is taken as the 
parent chain.

2. Each substituent is given a name and a number. The 
number shows the carbon atom of the parent chain 
to which the substituent is bonded.

3. If there is one substituent, number the parent 
chain from the end that gives it the lower number.

4. If there are two or more different substituents, list 
them in alphabetical order.







Expanded and Condensed Structures





















 The name of a hydrocarbon has three portions:

38

PREFIX   +   ROOT   +   SUFFIX

Tells the type of 
organic compound 
the molecule 
represents 
(functional group)

Identifies  a group 
attached to the main 
chain and the number 
of the carbon to which 
it is attached
➢ have –yl as their 
ending

Tells the number of C 
atoms in the molecule 
(the longest and 
continuous)



 Example: Roots No. of C 
atoms

meth- 1

eth- 2

prop- 3

but- 4

pent- 5

hex- 6

hept- 7

oct- 8

non- 9

dec- 10

But ane

Is the ROOT
❖ The main 
chain has 4 C

atoms

Is the SUFFIX
❖ The 

compound is 
an alkane

1234



 Example:
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2-methyl but ane

Is the PREFIX
❖ A 1 C 

branch is 
attached to 
C – 2 of the 
main chain

1234

Is the ROOT
❖ The main 
chain has 4 C

atoms

Is the SUFFIX
❖ The 

compound is 
an alkane

Roots No. of C 
atoms

meth- 1

eth- 2

prop- 3

but- 4

pent- 5

hex- 6

hept- 7

oct- 8

non- 9

dec- 10











2- methyl-propane
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Physical properties

• The boiling point (b.p.) of straight chain alkanes increase 
steadily with relative molecular mass. The increase in b.p is 
due to the increasing forces of attraction between molecules 
of increasing size.

• Effect of branching on b.p
– A branched chain alkane boils at lower temperature than 

the straight chain alkane with the same number of carbon 
atoms.

– This is because the branched chain alkanes are more 
compact and have smaller surface area, smaller van der
Waals forces = low b.p

• Comparing the b.p of alkanes and cycloalkanes.
– The b.p of cycloalkanes are 10 - 15°C higher than the 

corresponding straight chain.





Alkane Formula
Boiling point 

[°C]
Melting point 

[°C]
Density [g·cm3] 

(at 20°C)

Methane CH4 -162 -183 gas

Ethane C2H6 -89 -172 gas

Propane C3H8 -42 -188 gas

Butane C4H10 0 -138 gas

Pentane C5H12 36 -130 0.626(liquid)

Hexane C6H14 69 -95 0.659(liquid)

Heptane C7H16 98 -91 0.684(liquid)

Octane C8H18 126 -57 0.703(liquid)

Nonane C9H20 151 -54 0.718(liquid)

Decane C10H22 174 -30 0.730(liquid)

Physical properties of some hydrocarbons
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Methane Reactions





Cycloalkanes

• Alkanes when carbon atoms are joined in rings

• General formula for cycloalkanes - CnH2n , n ≥ 3

• Eg: cyclopropane, cyclobutane, cyclopentane, cyclohexane

Cyclopropane Cyclobutane

Cyclopentane
Cyclohexane





3-2- Alkenes

• Contain at least one carbon-carbon double bond.

• General formula for alkenes – CnH2n , n ≥ 2

– Eg: CH2=CH2

• The cis-, trans- system





Alkenes





Nomenclature

• Identify the name of parent hydrocarbon

• Number the carbon atoms in the main chain

• When the carbon chain contains more than 3 
carbon atoms, a number is used to indicate 
the position of ‘=‘

• Indicate the positions of the double bond and 
the substituent.

ClCH2CH2C2



Name the following structure:















REACTIONS OF ALKENES

Catalytic hydrogenation:

- hydrogenation: addition of hydrogen to a double bond and triple 
bond to yield saturated product.

- alkenes will combine with hydrogen in the present to catalyst to 
form alkanes.

C C H H C C

H H

Pt or Pd

25-90
o
C

-Plantinum (Pt) and palladium (Pd) – Catalysts 

-Pt and Pd: temperature 25-90oC

-Nickel can also used as a catalyst, but a higher temperature 

of 140oC – 200oC is needed.



H2C CH2 H2

Pt

CH3CH2CH2CH2CH CH2 H2

Pt

H3C CH3

CH3CH2CH2CH2CH2CH3

EXAMPLES:

ethylene ethane
low pressure

low pressure
hexene hexane





EXAMPLES:

C C

HH

H H Br Br

Br2

Br

Br

CCl4

CH3CH=CH2 Cl2
CCl4

CH3CH

Cl

CH2

Cl

C C

Br

H H

Br

H H

inert solvent (CCl4)

ethene
1,2-dibromoethane

* the red-brown colour of the bromine solution will fade and the 

solution becomes colourless.

cyclohexene
1,2-dibromocyclohexane

propene 1,2-dichloropropane



Addition of halogens:

ii) In water / aqueous medium:

- chlorine dissolves in water to form HCl and chloric (l) 

acid   

(HOCl).

Cl2 (aq) + H2O(l)            HCl(aq) + HOCl (aq)

- same as bromine

Br2 (aq) + H2O(l)            HBr(aq) + HOBr(aq)

*   Reaction of alkenes with halogens in water (eg. chlorine 

water and bromine water) produced halohydrins (an 

alcohol with a halogen on the adjacent carbon atom). 



EXAMPLES:

CH3CH=CH2    +     Br2

H2O
CH3 CH

OH

CH2

Br

CH3 CH

Br

CH2

Br

1-bromo-2-propanol

(major product)

1,2-dibromopropane

  (minor product)

propene

* Br atom attached to the carbon atom of the double bond which has the greater

   number of hydrogen atoms.

CH3 CH2

1-chloro-2-butanol
1-butene

CH3CH2CH=CH2
CH

OH

CH2

Cl

Cl2, H2O



Addition of hydrogen halides:

- Addition reaction with electrophilic reagents.

- Alkenes react with hydrogen halides (in gaseous state or 

in aqueous solution) to form addition products.

- The hydrogen and halogen atoms add across the double 

bond to form haloalkanes (alkyl halides).

- General equation:

C C C C

H X

HX

alkene haloalkane

-Reactivity of hydrogen halides : HF < HCl < HBr < HI



* Reaction with HCl needs a catalyst such as AlCl3

H2C CH2 HCl
AlCl3

CH3CH2Cl

H-I

CH3CH=CHCH3    +    H-Br

I

CH3CH2CHCH3

Br

EXAMPLES:

cyclopentene iodocyclopentane

2-butene 2-bromobutane



MARKOVNIKOV’S RULE

• There are 2 possible products when hydrogen halides react with an 
unsymmetrical alkene.

• It is because hydrogen halide molecule can add to the C=C bond in two 
different ways.

C C

H

HCH3

H

H-I

C C

H

HCH3

H

H-I

C C

H

HCH3

H

H I

C C

H

HCH3

H

I H

1-iodopropane

2-iodopropane

(major product)















































CH2=CH2

2CO2+2H2O + energy

CH3-CH3

CH3-CH2OH

CH2Br-CH2Br

Or  CH2Cl-CH2Cl

CH3-CH2Br

CH3-CH2Cl

CH2 - CH2

OH    OH

H    H   H     H   H

-C – C – C – C – C –

H    H    H     H    H n

HBr

HCl

+H2

Ni, 150-300°C
Ethane

Ethanol

Ethylene 

glycol
Polyethylene (PE)

Ethylene Reactions





 Contain at least one carbon-carbon triple bond.

 General formula for alkynes – CnH2n-2 , n ≥ 2

 Eg: 1-butyne, 2-butyne

HC C
H2
C CH3

But-1-yne

H3C C C CH3

But-2-yne









CH ≡ CHCHBr2-CHBr2

2Br
CH3-CH3

2H2, Ni

HC ≡ CNa + H

CH3 - CHO

CH2 = CHBr

CH3 – CHBr2

HC ≡ CAg + H

HBr

HBr

O      

CH       CH

O           O

CHO

CHO

COOH

COOH

H2O

Acetylene 

Reactions



Which is correct?



Please do all the Assignments in the two lectures

Thank you   


