
Organic Chemistry



Organic Chemistry
Organic chemistry is the study of compounds of carbon.

A hydrocarbon is a compound that contains hydrogen and carbon only.

A saturated compound is one that only contains single bonds between its atoms

An unsaturated compound contains one or more double or triple bonds between 
its atoms.



Number of carbons is given by a prefix
Meth… 1 carbon

Eth… 2 carbons

Prop… 3 carbons 

But… 4 carbons

Pent… 5 carbons

Hex… 6 carbons

Hept… 7 carbons

Oct… 8 carbons

Non.. 9 carbons

Dec… 10 carbons

Each carbon in the compound 
with have fours bonds i.e. four 
lines drawn from it.



Homologous series (Family)
• A series of compounds with similar chemical properties

• Shows gradations in physical properties

• Has a general formula for its members

• Each member has similar method of preparation

• Each member differs from the previous member by CH3



Alkanes

Alkanes are a family of compound joined by single bonds only 
(saturated compounds). 

The suffix for alkanes is …ane

The general formula for alkanes is CnH2n+2



Alkanes
Methane – gas
Ethane – gas 
Propane – gas 
Butane – gas 
Pentane – liquid 
Hexane – liquid
Heptane – liquid
Octane – liquid
Nonane – liquid
Decane – liquid

Increasing boiling point.
This is due to increased size in electron 
cloud giving stronger Van der Waals 
forces.



Structural Formulas of Alkanes

Methane: meth… …ane
1 carbon…  …single bonds
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Structural Formulas of Alkanes

Ethane: eth… …ane
2 carbons…  …single bonds
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Structural Formulas of Alkanes

Propane: prop… …ane
3 carbons…  …single bonds
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Structural Formulas of Alkanes

Butane: but… …ane
4 carbons…  …single bonds
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Alkyl group

Alkyls are alkanes that have had on hydrogen removed.

The suffix for alkyls is …yl

Alkane Alkyl

Methane CH4 Methyl CH3

Ethane C2H6 Ethyl C2H6

Propane C3H8 Propyl C3H7

Butane C4H10 Butyl C4H9



Methylalkanes

Methyl has the chemical formula CH3 and can be placed into hydrogen 
carbons in the place of one hydrogens. These are called branch chain 
hydrocarbons.
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This compound is 
2 – methylpropane.
As there is a methyl on the 
second carbon of a propane.



Structural isomers

Structural isomers have the same molecular formula but different 
structural formulas. 

2 – methylpropane 
Molecular formula: C4H10

Butane
Molecular formula: C4H10



Name this compound
When numbering where the methyl is, start from whichever end gives the methyl the lowest number.
So this would be 2 – methylbutane (reading from right to left)  



Cyclo

Cyclo means that the carbons are arranged in a circle.

Cyclohexane 

(arranged in circle, 6 carbons, single bonds) 

C

C

CC

C

C
H

H
H

H

H
HH

H

H

H

H
H



Chloroalkanes
Chloroalkanes are compounds where one or more hydrogens of an alkane have been replaced by chlorine 
atoms.
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Monochloromethane Dichloromethane Trichloromethane Tetrachloromethane



Alkenes

Alkanes are a family of compounds with one carbon-carbon double 
bond (unsaturated compounds). 

The suffix for alkenes is …ene

The general formula for alkanes is CnH2n



Alkenes

Ethene – gas 

Propene – gas 

Butene – gas 

Pentene – liquid 

Hexene – liquid

Heptene – liquid

Octene – liquid

Nonene – liquid

Decene – liquid

Increasing boiling point.
This is due to increased size in electron 
cloud giving stronger Van der Waals 
forces.



Structural Formula of Ethene

Ethene: eth… …ene
2 carbons…  …one double bond
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Structural Formula of Propene

Propene: eth… …ene
3 carbons…  …one double bond
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Structural Formula of But-1-ene & But-2-ene
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But-1-ene, C4H8

4 carbons, one double bond, located on the first 
carbon

But-2-ene, C4H8

4 carbons, one double bond, located on the second 
carbon



Another C4H8 structural isomer

2-methylpropene, C4H8

Methyl group on the second carbon of propene
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Complex names

3, 3-dimethylbut-1-ene
Dimethyl: 2 methyl groups
3, 3: both methyl groups are on the 3rd carbon
But-1-ene: 4 carbons, 1 double bond on the 1st carbon  

C C

H

C

CH3

H

H

C

H

H

H

CH3



Tests for the presence of unsaturated 
compounds
1. Bromine water colour change from red to colourless shows the 

presence of unsaturation in a compound.

2. Acidified potassium permanganate colour change from purple to 
colourless is a test for unsaturation in a compound.



Alkynes

Alkanes are a family of compounds with one carbon-carbon triple bond 
(unsaturated compounds). 

The suffix for alkynes is …yne

The general formula for alkanes is CnH2n-2



Structural Formula for Ethyne

Ethyne
Eth… 2 carbons
yne… 1 triple bond

C CH H



Uses of Ethyne

Ethyne is uses in wielding and cutting



Aromatic and Aliphatic Compounds

An aliphatic compound is an organic compound that consists of open 
chains of carbon atoms and closed chain compounds (rings) that 
resemble them in chemical properties.

All hydrocarbons until this point have been aliphatic compounds.

Aromatic compounds are compounds that contain a benzene ring 
structure in their molecules



Benzene ring

Benzene Ring
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Benzene Ring

As an unsaturated compound benzene should be highly reactive 
however is has been found to be very unreactive.

Although alternating single and double bonds satisfy the atoms 
valences, upon measure mean it was found that the bonds are all the 
same length. An intermediate bond (between single and double bond).



Benzene ring

The unreactive nature and intermediate bond length are a result of the six electrons of the 
three double bonds being delocalized and are shared by the whole molecule.
So below is the correct way to represent the benzene ring.



Alkylbenzenes

Methylbenzene

CH3

Ethylbenzene

CH2CH3



Bonding in Benzene

All the carbon-carbon bonds are identical, they are all sigma bonds.

The carbon-carbon bonds are intermediate in length; between that of C-C and C=C

The 6 extra electrons are delocalised, and overlap slide on to form a pi bonding 
network. This gives extra stability to the compound.

All the C-H bonds are sigma bonds



Functional groups

A functional group is an atom or group of atoms which is responsible 
for the characteristics properties of an organic compound or series of 
organic compounds.



Alcohols

Functional group: -OH 

Alcohols are created by replacing one or more of the hydrogen atoms 
in an alkane with an –OH group.

The suffix for alcohol is …anol



Structural Formulas of Alcohols

Methanol: meth… …anol
1 carbon…  …single bond, 1 -OH
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Structural Formulas of Alcohols

Ethanol: eth… …anol
2 carbons…  …single bonds, 1 -OH
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Structural Formulas of Alcohols

Propan-1-ol: prop… …anol
3 carbons
single bonds 
1 –OH on the 1st carbon

Propan-2-ol: prop… …anol
3 carbons
single bonds 
1 –OH on the 2nd carbon



Structural Formula of But-1-anol & But-2-anol
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Butan-1-ol
4 carbons, single bond, -OH located on the 1st carbon

Butan-2-ol
4 carbons, single bond, - OH located on the 2nd carbon
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2-methylpropan-1-ol
Methyl group on 2nd carbon
Single bonds
-OH located on the 1st carbon

CH3H

CH

H

CH3H

2-methylpropan-1-ol
Methyl group on 2nd carbon
Single bonds
-OH located on the 2nd carbon

Alkylalcohols



Primary alcohol

Primary alcohol is one where the carbon atom joined to the –OH group 
is attached to only one other carbon atom
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Secondary alcohol

Secondary alcohol is one where the carbon atom joined to the –OH 
group is attached to two other carbon atoms
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Tertiary alcohol

Tertiary alcohol is one where the carbon atom joined to the –OH group 
is attached to three other carbon atoms
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Properties of Alcohols

1. Alcohols have higher boiling points than their corresponding 
alkanes.

This is due to the greater polarity in alcohols from the –OH group.

There is hydrogen bonding between the alcohol molecules.

2. –OH group is polar which gives alcohol solubility in water. 

The longer the chain alcohol the more reduced this effect is. 

i.e. ethanol has great solubility than octanol



Aldehydes

Functional group:

Carbonyl group (-CHO)

Double bond to oxygen on the 

last carbon of the chain

Suffix: …anal
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Structural formula of Methanal
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Methanal, HCHO
1 carbon, double bond (= O)



Structural formula of Ethanal
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2 carbons, double bond (= O)
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Structural formula of Propanal
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Structural formula of Butanal
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4 carbons, double bond (= O)
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Structural formula of 2-methylpropanal
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2-methylpropanal, C3H7CHO
3 carbons, double bond (= O), 1 methyl group on 2nd

carbon
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Properties of Aldehydes

1) Boiling point:

Aldehydes have higher boiling points than corresponding alkanes.

- because aldehydes have permanent dipole-dipole intermolecular bonding

Aldehydes have lower boiling point than corresponding alcohols.

- alcohols have hydrogen bonding, aldehydes have dipole-dipole

2) Solubility:

Aldehydes are soluble in water as hydrogen bonding occurs between aldehyde and 
water molecules.



Ketones

Functional group:

Carbonyl group (>C=O)

Double bond to oxygen a 

carbon in the middle of the chain 

Suffix: …anone
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Structural formula of Propanone

C H

Propanone, CH3COCH3

3 carbons, double bond (= O) on middle carbon
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Uses of Propanone

Propanone is better known as acetone (nail varnish remover).

Propanone is used as an organic solvent.



Structural formula of Butanone
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Butanone, CH3COC2H5

4 carbons, double bond (= O) on mid chain carbon
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Properties of Ketones

1) Boiling Point:

Ketones have higher boiling points than corresponding alkanes.

- because aldehydes have permanent dipole-dipole intermolecular bonding

Aldehydes have lower boiling point than corresponding alcohols.

- alcohols have hydrogen bonding, aldehydes have dipole-dipole

2) Solubility:

Ketones are soluble in water as hydrogen bonding occurs between ketone and 
water molecules.



Carboxylic acid

Functional group:

Carbonyl group (-COOH)

Double bond to O and single

bond to OH on last carbon  

Suffix: …anoic acid
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Structural formula of Methanoic acid
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Methanoic acid, HCOOH
1 carbon, double bond (= O) & single bond OH



Structural formula of Ethanoic acid

C

O

OH

Ethanoic acid, CH3COOH
2 carbons, double bond (= O) & single bond OH
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Structural formula of Propanoic acid
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Propanoic acid, C2H5COOH
3 carbons, double bond (= O) & single bond OH
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Structural formula of Butanoic acid
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Butanoic acid, C3H7CHO
4 carbons, double bond (= O) & single bond OH
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Structural formula of 2-methylpropanoic acid
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2-methylpropanoic acid, C3H7COOH
3 carbons, double bond (= O) & single bond OH, 1 
methyl group on 2nd carbon
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Structural formula of 2-methylpropanal
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2-methylpropanal, C3H7CHO
3 carbons, double bond (= O), 1 methyl group on 2nd

carbon
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Uses of Carboxylic Acids

Methanoic acid (formic acid) is found in nettle and ant stings.

Ethanoic acid is better known as vinegar, it can also be used to make varnishes.

Propanoic acid prevents mould growth and is used as a food preservative.

Benzoic acid is used as food preservative and as medical antiseptic.



Properties of Carboxylic Acids

1) Boiling Point:

Carboxylic acids have higher boiling points than corresponding alkanes, aldehydes 
and alcohol.

- this is due to the greater amount of hydrogen bonding compared to 
alcohols

2) Solubility:

Carboxylic acids are soluble in water as hydrogen bonding occurs between ketone 
and water molecules.



Esters

Functional group:

(-COO-)

Double bond to O and single

bond to O on a mid chain carbon  

Suffix: …anoate
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Naming Esters
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Split the 
compound after 
the mid chain O

This is a methyl 
group

Single carbon so 
start with meth..

Add the suffix 
…anoate

methanoate

Add both names together
Methyl methanoate



Naming Esters
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Split the 
compound after 
the mid chain O

This is an ethyl 
group

Single carbon so 
start with meth..

Add the suffix 
…anoate

methanoate

Add both names together
Ethyl methanoate



Naming Esters
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Split the 
compound after 
the mid chain O

This is a propyl 
group

Single carbon so 
start with meth..

Add the suffix 
…anoate

methanoate

Add both names together
Propyl methanoate
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Naming Esters
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Split the 
compound after 
the mid chain O

This is a methyl 
group

Two carbons so 
start with eth..

Add the suffix 
…anoate

ethanoate

Add both names together
Methyl ethanoate
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Naming Esters
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Split the 
compound after 
the mid chain O

This is an ethyl 
group

Two carbons so 
start with eth..

Add the suffix 
…anoate

ethanoate

Add both names together
Ethyl ethanoate
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Naming Esters
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Split the 
compound after 
the mid chain O

This is a methyl 
group

Three carbons so 
start with prop..

Add the suffix 
…anoate

propanoate

Add both names together
Methyl propanoate
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Uses of Esters

Esters are used in fruit flavorings, perfumes and cosmetics.

Polyester is made from millions of esters joined together (polyester).



Properties of Esters

Esters have pleasant fruity smells, esters give many flowers their scent.

Ester have low boiling point as they are not able to form hydrogen bonds with 
themselves.

However esters can form hydrogen bonds with water, so they are water soluble.

The smaller the ester the more soluble it is.



Ester Formation

Esters are created with a reaction between an alcohol and a carboxylic 
acid. 

Esterification is a type of condensation reaction

Condensation reaction is one where two molecules combine to form a 
larger molecule with the loss of a smaller molecule such as water.

e.g. methanol + ethanoic acid methyl ethanoate + water



Extracting Natural Products

Natural products are organic compounds found in nature.

Steam distillation – Is a separation process used to isolate compounds at 
temperatures below their decomposition temperatures. It is carried out by 
bubbling steam through the material and distilling off the immiscible liquids.

Principle of steam distillation – is that a mixture if two immiscible liquids boils at a 
temperature below that of the boiling point of each individual liquid. The hot 
mixture of water vapour and oil is passed through a condenser and the distillate 
that is collected contains a mixture of water and oil.



Chemical Processes in Organic Chemistry

Emulsion – is a dispersion of small droplets of one liquid in another liquid in which 
it is not soluble.

Liquid-liquid extraction – is a technique in which two immiscible liquids are 
separated using a solvent in which one compound of the mixture has a higher 
solubility than the other. 

i.e. organic component is removed by dissolving it in an organic solvent.


