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Organic Chemistry

• Study of structure, properties and reactions of 
Carbon and Hydrogen. 

• Hydrocarbons are compounds which contain 
carbon and hydrogen.

• Organic molecules are molecules which 
contain carbon atoms.



• Molecular formulae

example: Propane

C3H8

• Structural formulae

example: Propane



• Condensed structural 
formulae

example: Propane

CH3CH2CH3



• Functional group: A 
functional group will 
undergo the same 
chemical reaction 
regardless of the size of 
the molecule it is part 
of.

• Homologus series: A 
family of molecules 
which have the same 
functional group but 
different lengths of 
carbon chains. They can 
be represented by a 
general formula eg: 
CnH2n+2 (alkanes)



Functional groups



IUPAC

• IUPAC uses three system to naming a 
compound: parent, prefix and suffix.

• Parent: where and what functional groups.

• Prefix: number of carbon atoms.

• Suffix: homologus series.



Isomerism

• Isomers are compounds with the same 
molecular formula but different structural 
formulae.

• Three types of isomers: 

– Chain isomers: 



• Positional isomers



• Functional isomers



Functional groups and intermolecular 
forces

• Weak van der waals forces (dispersion or London 
forces) act between non-polar molecules 
(alkanes,alkenes, and alkynes).

• Stronger van der waals forces (dipole-dipole 
interaction) act between polar molecules 
(aldehydes,ketones, and esters).

• Strong Hydrogen bonds exist between a hydrogen 
on one molecule and an oxygen on another 
molecule (alcohol and carboxylic acids).



Chain length and branched chains

• Melting and boiling points increase with an 
increase in molecular mass.

• Straight chain molecules have higher melting 
points than branched-chained molecules with 
the same number of C atoms. 





Addition reactions

Hydrohalogenation

Hydrohalogenation involves the addition of a
hydrogen atom and a halogen atom to an
unsaturated compound (containing a carbon-
carbon double bond). An example is given; X
can be fluorine (F), chlorine (Cl), bromine (Br)
or iodine (I).



Addition reactions Continued,



Addition reactions Continued,

• Reaction conditions:  No water needed, the C 
atom bonds to the (secondary & tertiary) C 
atom that is highly substituted, while the H 
atom bonds to the (primary) C atom with 
more H atoms.

• Makovnikov’s rule is obeyed.



• Halogenation is very similar to 
hydrohalogenation but a diatomic halogen 
molecule is added across the double bond. An 
example is given below.

Halogenation



Halogenation continued,

• Halogenation reaction conditions: Reaction is 
spontaneous since alkenes are strong 
nucleophiles, while Br is a also a strong 
electrophile. 



Hydration

• A hydration reaction involves the addition of 
water (H2O) to an unsaturated compound. 
This is one way of preparing an alcohol from 
the corresponding alkene 



Hydration continued,

• Hydration reaction conditions: H2O must be in 
excess. Use dilute H2SO4, HCl, or HPO3 to 
catalize the reaction. The H attaches to the 
(primary) C  that has more H, while the OH 
attaches to the more substituted (secondary & 
Tertiary) C atom.



Hydrogenation

• Hydrogenation involves adding hydrogen (H2) to an 

alkene. During hydrogenation the double bond is 

broken (as with hydrohalogenation and 

halogenation) and more hydrogen atoms are added 

to the molecule. A specific example is shown below



Hydrogenation continued,

• Reaction conditions: The alkene is dissolved in 
a non-polar solvent. Finely divided Ni, Pt or Pd
is used as a catalyst in a hydrogen 
atmosphere. The H atoms attach to the 
carbon atoms that supported double bond.



Elimination Reactions

• Dehydrohalogenation

– In dehydrohalogenation a haloalkane is 

exposed to a base, the base then helps the 

elimination of the halogen and a hydrogen 

atom. A double bond is formed (alkane →

alkene). Dehydrohalogenation is considered 

the opposite of hydrohalogenation. An 

example of dehydrohalogenation





• Reaction conditions: Use concentrated NaOH
or KOH in EtOH. Heat the mixture under 
reflux. The reaction favours the secondary or 
tertiary C atoms.



Dehydration of an alcohol

• During the dehydration of an alcohol the 
hydroxyl (−OH ) group and a hydrogen atom
are eliminated from the reactant. A molecule 
of water is formed as a product in the 
reaction, along with an alkene . This can be 
thought of as the reverse of a hydration 
(addition) reaction





• Reaction conditions: Alcohol is heated with 
concentrated H2SO4, or H3PO4 as a catalyst. 
The reaction favours the removal of H atoms 
from secondary or tertiary C atoms.



Substitution reactions

Formation of haloalkanes

– Haloalkanes can be formed when the hydroxyl 
(−OH ) group of an alcohol is replaced by a 
halogen atom (X = Cl, Br). This reaction works best 
with tertiary alcohols where it can occur at room 
temperature.



• Primary and secondary alcohols react slowly 
and with heating.



Hydrolysis

• Alcohols can also be formed through a 
substitution reaction with a haloalkane. In the 
example given below, the haloalkane would be 
dissolved in water.



• Dissolve haloalkanes in EtOH, add dilute NaOH
and warm the solution.

• The reaction also occurs without a base but at 
a slower rate.



Formation of haloalkanes from 
alkanes

• Another way of forming a haloalkane involves the 

removal of a hydrogen atom from a saturated 

compound. The hydrogen atom is replaced by a 

halogen (F , Cl , Br or I ) to form a haloalkane . As 

alkanes are not very reactive light is needed for this 

reaction to take place.



• UV light/Heat is need to catalyze this reaction.



Primary, Secondary & Tertiary Carbons



Example 1



Example 2



Answers

• 3.2.2



Answers

• 4.4



Example 3



Answers

• 5.1.2

• 5.2.2



Answers

• 5.3.3

• 5.4   2-methylbut-2-ene



Example 4



Example 5



• 3.3.2



Example 6



Answers

• 5.1

• 5.2.1



Answers

• 5.3.1

• 5.3.3



Example 7



Answers

• 2.3.2

• 3



Example 8



Answers

• 4.2.2

• 4.4.1



Answers


