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ORGANIC CHEMISTRY BASICS

Carboxyl 
group

Hydroxyl 
group

Formyl 
group

Carbonyl 
group



2 – methylbutan – 2 – ol 5 –ethyl – 6,6 – dimethyloctan – 3 – ol 



NOW YOU TRY!!!

1
2

3

butanal Ethyl butanoate

5 – ethyl – 2,6 – dimethylhept – 3 – yne 

UNSATURATED
HYDROCARBON



STRUCTURAL ISOMERS

POSITIONAL CHAIN FUNCTIONAL 
Molecules from the same 

homologous series, but with the 
functional group or side group on a 

different carbon. 

Molecules from the same 
homologous series, but one has a 

branch and the other does not. 

Molecules from different 
homologous series. 

But – 1 – ene and But – 2- ene 
 
 
 

Butane and 2 – methylpropane Methyl methanoate and 
ethanoic acid 

 
 
 
 
 

 

Organic molecules with the same 

molecular formula but different structural 

formula

C4H8 C4H8 C4H10 C4H10 C2H4O2 C2H4O2

Alcohol & acid
OR

Aldehyde & ketone



Alcohol
Aldehyde

KetoneAlcohol

Alcohol

Functional isomers – 

ACID & ESTER

OR

ALDEHYDE & KETONE

TERTIARY 

ALCOHOL

The carbon bonded 

to the hydroxyl 

group is bonded to 

THREE other 

carbon atoms

HINTS

ester– 

Alcohol (yl) + 

Acid (oate)



ANSWERS



ANSWERS



ORGANIC CHEMISTRY 
PHYSICAL PROPERITIES

Alkanes

Alkenes

Alkynes

Esters

Haloalkanes

Aldehydes

Ketones

Alcohols

Carboxylic acids

WEAK LONDON 

FORCES ONLY

LONDON FORCES 

&

DIPOLE-DIPOLE 

FORCES

LONDON FORCES 

&

DIPOLE-DIPOLE 

FORCES

& 

HYDROGEN BONDING2 sites for hydrogen bonding

1 site for hydrogen 
bonding only

NON – POLAR MOLECULES

POLAR 

MOLECULES

POLAR 

MOLECULES



ORGANIC CHEMISTRY 
PHYSICAL PROPERITIES EXPLANATIONS

1 Talk about the STRUCTURE of the molecules in terms of polarity

2 State the NAMES of INTERMOLECULAR FORCES 

3 Compare the STRENGTH of INTERMOLECULAR FORCES.  If they 

are different carbon chain lengths it can be mentioned here.

4 Talk about the amount of ENERGY needed to overcome the 

FORCES between the molecules.

Explain why butanol has a higher boiling point than methanol

Both butanol and methanol are polar molecules

Both butanol and methanol have weak London, dipole-dipole and 
hydrogen bonds between their molecules.

Butanol has a LONGER CARBON CHAIN LENGTH and therefore a 
LARGER SURFACE AREA and therefore STRONGER LONDON FORCES 

More energy is therefore required to overcome the stronger London 
forces between the molecules of butanol and therefore the higher 
boiling point.



NOW YOU TRY!!!

1 Talk about the STRUCTURE of the molecules in terms of polarity

2 State the NAMES of INTERMOLECULAR FORCES 

3 Compare the STRENGTH of INTERMOLECULAR FORCES.  If they 

are different carbon chain lengths it can be mentioned here.

4 Talk about the amount of ENERGY needed to overcome the 

FORCES between the molecules.

Explain why butanal has a higher boiling point than butane

Butanal is a polar molecule and butane is a non-polar molecule.

Butanal has weak London forces and dipole-dipole forces between its 
molecules. Butane has only weak London forces between its molecules.

Dipole – dipole forces are STRONGER than London forces therefore 
butanal has stronger intermolecular forces.

More energy is therefore required to overcome the stronger dipole-
dipole forces between the molecules of butanal and therefore the 
higher boiling point.



NOW YOU TRY!!!

All the molecules are non-polar molecules with WEAK 

LONDON forces between their molecules.

The carbon chain length increases from A to C and 

therefore the surface area of the molecules increase 

therefore the strength of the LONDON FORCES 

increases.

Therefore more energy is needed to overcome the 

intermolecular forces in C and the higher boiling point.

3.3



ORGANIC CHEMISTRY 
CHEMICAL PROPERITIES

ALKENE

ALKANE

ALCOHOL

HALOALKANE

HALOALKANE

ADDITION

ELIMINATION SUBSTITUTION

Hydration
(+ H2O)

Hydrohalogenation
(+ HX)

Halogenation
(+ X2)

Hydrogenation
(+ H2)

Hydrolysis
(+ H2O OR 

DILUTE 
BASE)

+ X2 
(uv LIGHT)

Dehydration

Dehydrohalogenation
USE CONC BASE



ORGANIC CHEMISTRY 
CHEMICAL PROPERITIES

ALKANE

COMBUSTION OF ALKANES

OXYGEN CO2
H2O

EXOTHERMIC
RELEASE ENERGY

Balance in this order: C then H then O

Use molecular formulae to write the balanced chemical 
reaction when hexane burns in excess oxygen.

EG

EG
Use molecular formulae to write the balanced chemical 
reaction when propane burns in excess oxygen.



CAN WE TALK ABOUT ESTERS 
QUICKLY?

ESTERIFICATION

ALCOHOL CARBOXYLIC

ACID
ESTER WATER

CONC H2SO4

CATALYST
DEHYDRATING AGENT

Use structural formulae to write the balanced chemical 
reaction when ethanol reacts with propanoic acid in the 
presence of conc H2SO4. Name the organic product formed

EG



NOW YOU TRY!!!



ANSWERS



ELECTROCHEMISTRY

Galvanic cells
&

Electrolytic cells



• All forward equations (LEFT to RIGHT) 

are written as REDUCTION equations. 

• All reverse equations (RIGHT to LEFT) 

are written as OXIDATION equations

• Reducing agent strength increases from 

bottom to top (Li = strongest RA on 4B)

• Oxidising agent strength increases from 

top to bottom (F2 = strongest OA on 4B)

TABLE 4 B TRICKS!!



REDUCING AGENTS 
ARE ON THE RIGHT 

HAND SIDE

OXIDISING AGENTS 
ARE ON THE LEFT 

HAND SIDE

Will the reaction 
between Nickel and 

silver nitrate be 
spontaneous?

Ni is a stronger 
reducing agent than 
Ag therefore Ni will 
reduce Ag+ to form 

Ag
OR

Ag+ is a stronger 
oxidising agent than 

Ni2+ therefore Ag+ 
will oxidise Ni to 

form Ni2+

Explain why the 
reaction between 

Zinc and Fe(NO3)3 is a 
spontaneous 

reaction

Zn is a stronger 
reducing agent than 
Fe therefore Zn will 
reduce Fe+3 to form 

Fe
OR

Fe+3 is a stronger 
oxidising agent than 
Zn+2 therefore Fe+3 
will oxidise Zn to 

form Zn2+



ELECTROCHEMISTRY 
– GALVANIC CELLS

MgAg

AgNO3 Mg(NO3)2  

V

Electrolytes – a substance of 
which the aqueous solution 
contains ions
CONC OF: 1 mol.dm-3

TEMP OF: 250C (298K)

Ag+     NO3
- Mg+2     NO3

-

Salt bridge

Mg is a stronger 
reducing agent 

and therefore will 
undergo 

OXIDATION

Mg = ANODE

Ag+ is a stronger 
oxidising agent 

and therefore will 
undergo 

REDUCTION

Ag = CATHODE
ANODE (-)CATHODE (+)

Mg → Mg+2 + 2e-Ag+ + e- → Ag

Mass 
decreasesMass 

increases

SPONTANEOUS REACTIONS
Strong RA and Strong OA

e-e-
e- e

-

Galvanic cells convert CHEMICAL 
ENERGY into ELECTRICAL ENERGY



SALT BRIDGE
Maintains electrical neutrality in the half cells and 

completes the circuit

K+     NO3
-

Mg2+ ions 
INCREASE

+

Ag+ ions 
DECREASE

-

A
n
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n

s 
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to
 

th
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e
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NOW YOU TRY!!!



ANSWERS



WORK HARD, 
STUDY 

WELL
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