@ Cambridge (CIE) IGCSE e
Co-ordinated Sciences
(Double Award): Chemistry

Formulae, Functional Groups &
Terminology

Contents

3 Organic Formulae

3 Homologous Series

3 Saturated & Unsaturated Compounds
3 Naming Organic Compounds

4 SaveMyExams © 2026 Save My Exams, Ltd.  Get more and ace your exams at savemyexams.com 1


https://www.savemyexams.com/?utm_source=pdf

Organic Formulae 4

Your notes

Displayed formulae

= Organic Chemistry is the scientific study of the structure, properties, and reactions of
organic compounds.

= Organic compounds are those which contain carbon

= Forconventional reasons metal carbonates, carbon dioxide and carbon monoxide are
notincludedin organic compounds

= Many of the structures you will be drawing are hydrocarbons
= Ahydrocarbonisa compound that contains only hydrogen and carbon atoms
= Organic compounds can be representedin a number of ways:

= Displayed Formulae

= General Formulae

= Structural Formulae

The displayed formula shows the spatial arrangement of all the atoms and bondsina
molecule

= Forexample:

= Thisdisplayed formula tells us several things about the compound
= |thas5carbonatoms
= |thas12hydrogenatoms

= [thasonlysingle bonds

o

Examiner Tips and Tricks

It'sreally important to show ALL the bonds between atoms in displayed formulae.
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Forexample, in the -OH group for an alcohol, the bond between the oxygen and ,

hydrogen atom must be shown.
Your notes
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Homologous Series 4

Your notes

Homologous series

= Ahomologous seriesis a family of organic compounds that have similar features and
chemical properties due to them having the same functional group

= Thefunctional group is a group of atoms which are bonded in a specific arrangement
thatisresponsible for the characteristic reactions of each member of a homologous
series

Table of compounds & their functional groups

Family Functional Group Name endsin...
Alkane Cc-C -ane
Alkene Cc=C -ene
Alcohol -OH -ol

=

Examiner Tips and Tricks

Make sure you canidentify the functional group for each homologous series.

L
General characteristic of homologous
series

Extended tier only
= Allmembers of ahomologous series have:
= The same general formula
= Same functional group
= Thedifferenceinthe molecular formula between one member and the nextis CH,

= These characteristics are shown below for ethanol and propanol, which belong to
homologous series, alcohols

Table of characteristics of ethanol and propanol

‘ Ethanol Propanol
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Molecular formula CHzCH,OH CHzCH>CH,OH ,
Your notes
General formula CnhH2onOH CnH2n1OH
Functional group -OH -OH
Boiling point (°C) 78 97

©
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Examiner Tips and Tricks
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Make sure you learn the general formula foreach homologous series.
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Saturated & Unsaturated Compounds /

Your notes

Saturated & unsaturated Compounds

What are saturated compounds?

= Saturated compounds are molecules with only single carbon-carbon bonds (C-C)
= Eachcarbonatomhas 4 single bonds to otheratoms

= Alkanes are examples of saturated compounds

= Alkanes have the general formula ChHan,2

= Thefirst three alkanes are:

1.Methane, CHy

|
H—(|Z—H
H
2. Ethane, CoHg
fon)
H—(|?—(iZ—H
H H
3.Propane, CzHs
H H H

What are unsaturated compounds?

= Unsaturated compounds are molecules with one or more carbon-carbon double bonds
(C=C)
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= Eachcarbonatomhas4bondsto otheratoms

= But, onebondis adouble bond
= Alkenes are examples of unsaturated compounds

= Alkenes have the general formula CyH2n

= Thefirst three alkenes are:
1.Ethene, CoHy

H H
Cc=cC
£Xai
H H
2.Propene, CzHg
j |
C=(|3—?—H
H H H
3.Butene, C4Hg
4 i
N
Ol Ul €
2 Exan

Examiner Tips and Tricks

Remember:
Saturated compounds have Single bonds only.

Unsaturated compounds have doUble bonds
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Naming Organic Compounds ,

Your notes

Naming organic compounds

= The names of organic compounds have two main parts:
= the stem (sometimes called the prefix)
= end part (or suffix)

= The stemindicates the number of carbon atoms present in the longest continuous chain

of the compound
Number of carbon atoms in the longest chain Part of the chemical's name
1 meth
2 eth
3 prop
4 but
5 pent
6 hex

= The end part of the name tells you what functional group is in the compound

End part of the name Functional group Organic family

ane none Alkane
(contains only C-C bonds)

ene C=Cbond Alkene
anol -OH Alcohol
anoic acid -COOH Carboxylic acid
amine -NH> Amine
-yl-anoate -COO- Ester
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4

Structures of organic compounds Your notes
H H H H
e ¢
S S
ETHANE ETHENE
H H H O
H—(lj—(li—O—H H—(lj—(lil—O—H
b }
ETHANOL ETHANOIC ACID
)

Worked Example
Name the following organic compounds:
1 2 3
H H H H H H H
Hel oy |HHHEE
H H O H H H
H—C—C—C—O—H W
H H H
Answers:
1. Propene

= Thelongestcarbon chainis 3 carbons, so the name contains prop
= Thefunctional groupis C=C, so the name contains -ene
2. Propanol

1.Thelongest chainis 3 carbons, so the name is prop
2.The functional group is OH, so the name contains -anol
3. Pentanol

= Thelongest carbonchainis 5 carbons, so the name contains pent
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= The functional groupis OH, so the name contains -anol ,

( Your notes

o

Examiner Tips and Tricks

Make sure you can draw and name the structures given above.

Further naming of organic compounds

Extended tier only

= Whenthereis more than one carbon atom where a functional group can be locateditis
important to distinguish exactly which carbon the functional group is on

= Eachcarbonisnumbered and these numbers are used to describe where the functional
groupis

= Forexample:
= Propan-1-olis analcohol with an -OH functional group
= Thelinthe nameindicates that the -OH group is located on the first carbon atom

= Careful: There are many times when the numbering should start from the right - this
is to keep the numbers as low as possible in chemical names

H H H

H—C—C—C—O0O—H

H H H

In propan-1-ol the -OH group is located on the first carbon atom

Alkanes
= Asbefore, the number of carbon atoms gives the part of the compounds name

= Alkanes contain only single carbon-carbonbonds, C-C, which means that theirname
endswith -ane

= Some compounds, like alcohols and carboxylic acids, have -an-in theirname
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= Thisindicates that those compounds contain only single carbon-carbonbonds, C- /
C

Alkenes

= Asbefore, the number of carbon atoms gives the part of the compounds name

Your notes

= Alkenes contain at least one double carbon-carbonbond, C=C, which means that their
name ends with —ene

= Thefirst alkeneis ethene because you must have two carbons to be able to forma
double carbon-carbonbond, C=C

= After propene, you must state the number of the first carbon thatis part of the double
carbon-carbonbond, C=C

= e.g.but-1-ene has adouble carbon-carbonbond, C=C, on the first carbonin the
chain

= But-2-enehasadouble carbon-carbonbond, C=C, onthe second carbonin the
chain

Alkene Structural formula Displayed formula
Ethene CH,=CH, H H
N\
C=C/
N
H H
Propene CH,=CHCH, H T T
it
H/C—C—(li—H
H
But—1—ene CH,=CHCH,CH, |'I| ‘_l| T |'|1
O
H H H
But—2-ene CH,CH=CHCH, T T |'|1 l-ll
H—C],‘—C=C—C|—H
H H
Alcohols

= Asbefore, the number of carbon atoms gives the part of the compounds name

= Alcohols contain an alcohol / hydroxyl group, -O-H, which means that theirname ends
with —anol
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= Afterethanol, you must state the number of the carbon that has the alcohol / hydroxyl
group, -O-H, attached

= e.g.propan-1-olhasthe alcohol /hydroxyl group, -O-H, on the first carbonin the
chain
Propan-2-ol has the alcohol / hydroxyl group, -O-H, on the second carbonin the
chain

Alcohol Structural formula Displayed formula
|
Methanol CH,0OH H—(I:—O—H
H
T
Ethanol CH,CH,OH H_(I:_(I:_O_H
H H
by
Propan—1-ol CH,CH,CH,0OH H—C—C—C—0O—H
([
H H H
L
H—C—C—C—H
Propan—2-ol CH,CHOHCH, TR
H ? H
H
by
Butan—1-ol CH,CH,CH,CH,OH H=C—C—C—C—0—H
H H H H
P
R=C=C—=C—=C—RH
Butan—2-ol CH;CH,CHOHCH, [
H Cl) H H
H
Carboxylic acids

= Asbefore, the number of carbon atoms gives the part of the compounds name

1, SaveMyExams
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Your notes
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= Carboxylic acids contain a carboxylic acid group, ~-COOH, which means that theirname ,
ends with —anoic acid

Your notes
= Thereisnoneedtonumber carboxylic acids because the carbon thatis part of the

carboxylic acid group is automatically the first carbon of the chain

Carboxylic acid Structural formula Displayed formula

O
Methanoic acid HCOOH I
H—C—0—H
|0
Ethanoic acid CH;COOH H —?—C—O—H
H
T
Propanoic dacid CH,CH,COOH H—C—C—C—0—H
[
H H
N
Butanoic acid CH,CH,CH,COOH H _(Ij_(lj_(I:_C_O_H
H H H
Esters

= Estersare one of the more challenging compounds to name

= Theirnameis based on the original alcohol and carboxylic acid that they were prepared

from
H H
0 0
7 | 7 | 7
H—C_ | H—C—C_ " H—c—c. ' §
0—C—H | Y—c—H |l No—c—c—n
| i | it |
H H H oH
METHYL METHYL ETHYL
METHANOATE ETHANOATE ETHANOATE
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= Esternames are confusing because the name is written backwards from the way the ,
structureis drawn

Your notes
H H
A H A H A H
H=C_ | H—C—C_ | H—C—C_ | ]
o—cl:—H Fh O—(|:—H J{ o—(l:—cl—H
H H H H
METHYL METHYL ETHYL
METHANOATE ETHANOATE ETHANOATE

= Methylmethanoate

= Thealcohol portion of the molecule contains the C-O single bond and is coloured
green

= Thereisone carbon, so this gives the methyl part of the name
= The carboxylic acid portion contains the C=O double bond and is coloured purple
= Theisone carbon, so this gives the methanoate part of the name
= Methylethanoate

= Thealcohol portion of the molecule contains the C-O single bond and is coloured
green

= Thereisone carbon, so this gives the methyl part of the name
= The carboxylic acid portion contains the C=O double bond and is coloured purple
= The are two carbons, so this gives the ethanoate part of the name
= Ethylethanoate

= Thealcohol portion of the molecule contains the C-O single bond and is coloured
green

= There are two carbons, so this gives the ethyl part of the name
= The carboxylic acid portion contains the C=O double bond and is coloured purple

= The are two carbons, so this gives the ethanoate part of the name

o

Examiner Tips and Tricks

Extended tier students should be able to draw the structural and displayed formulae
forall of the compounds written above.
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