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Functional Groups
Lesson Objectives:

Functional groups are specific aktoms  or o Define functional groups and
arovps of akoms within a molecule homo.logous series. o
T e Describe the characteristics shared
that determine its characteristic reactions. by members of a homologous series.

o Identify the main homologous series

There are millions of different organic found in Year 12 organic chemistry.

compounds and so chemists organise them
into groups called homo(ogous senes , such as alkanes, __alkenes and
aleohols

Homologous Series

A homologous series is:
' ' tan the same

_Functional qroup

) T

Each member of a homologous series will have certain key characteristics:

« Centain the same funchional group

Have similar chemical properties and therefore react in similar ways.

Hove the same general formwla

Niffer in casbon chan length by CH,

Display a trend in physical properties, such as boiling points.

Exam Tip!

Exam questions often ask you to give two characteristics of a homologous series, however,
sometimes they give you one and then ask you to state two others. Make sure you learn three

characteristics of a homologous series.
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Alkanes

Alkanes are a homologous series of organic molecules that only contain single bonds between

carbon atoms.

Functional Group: General Formula:
C-C Can H2n+ 2
Prefix: Suffix:
NIA —ane
Displayed Formula Name

H H
\ [

H-C—C—C-H propane
! 1
H H

I-NN-X

Alkenes

Alkenes are a homologous series of organic molecules that contain at least one carbon-

carbon double bond.

Functional Group: General Formula:
C=C Ca Haqg
Prefix: Suffix:
N [ —ene
Displayed Formula Name
AT B TR
I | ( |
C=C-C-C-n but - 1-ene
| ( |
H H  H

Page 3 www.mrcolescience.co.uk


Mobile User


Learn Pack ¢ Intro to Organic Chemistry  Homologous Series

Cycloalkanes

@ Mr Cole Science

Cycloalkanes are closely related to alkanes, however, instead of forming straight or branched
chains, the carbon atoms are joined together to form a ring.

Functional Group:

General Formula:

C-C

Cf\ Hlf\

Prefix:

Suffix:

CBCIO -

—ane

Displayed Formula

Name

cgc\ohexane.

Halogenoalkanes

Halogenoalkanes are also closely related to alkanes; they are alkanes that have had one or

more hydrogen atoms replaced with a halogen atom.

Functional Group:

General Formula:

C-X

Cr\ Hzr\+ l X

Prefix: Suffix:
Flvero - Chloro~
Bromo — lodo ~ —ane
Displayed Formula Name

@c H
l \ \
H - C
\ | [
H H H

-C—C-H

|- bromopropane
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Alcohols

Alcohols are probably a familiar group of organic molecules that contain the hydroxyl

functional group.

Functional Group: General Formula:
‘—O H Cn H?.n-l-\ OH
Prefix: Suffix:
hgdroxij — —ol

Displayed Formula Name

H H A

| \ \

H-C—-C—C-0-H propan- [ -ol

I \ \

H H H
Aldehydes

Aldehydes are a homologous series of organic molecules that contain a carbon-oxygen double

bond at the end of a carbon chain.

Functional Group: General Formula:
Prefix: Suffix:

N/ A —al
Displayed Formula Name

H W
\ \

W-C-C—c” propanal
| |
H H
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Ketones
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Like aldehydes, ketones contain a carbon-oxygen double bond. However, unlike aldehydes,
this carbon-oxygen double bond is found within the carbon chain rather than at the end.

Functional Group:

General Formula:

R-CO- R

CaHzn0

Prefix:

Suffix:

NIA

—one

Displayed Formula

Name

H O n

| I\ )
H-C—-C—(C-H

‘ (

H H

P(‘DPOﬂOf\@,

Carboxylic Acids

Carboxylic acids are weak acids that contain the carboxyl functional group, and you'll study
more about the reactions of carboxylic acids in Year 13.

Functional Group:

General Formula:

—COOH Cn H2ﬂ+\ COOH
Prefix: Suffix:
NIA —0lc acid
Displayed Formula Name

H H
| \
n-C-
|
H

/
C
1
X

H

propanoic. acid
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Nitriles

Although nitriles are not a homologous series you'll study in detail until Year 13, you are
expected to be able to recognise and eventually name them.

Functional Group: General Formula:
—CN NIA
Prefix: Suffix:
NI[A -nitnle
Displayed Formula Name
H H
\ ' :
n-C—-C—-C=nN) propanenitnle.
I I
A H
Amines

Amines contain what is called an amino group and can be formed from reactions involving
halogenoalkanes.

Functional Group: General Formula:
—NH, N A
Prefix: Suffix:
aMiNo — ~amine
Displayed Formula Name
AR
( N :
H C C - C_ I\I propen - )-amne
| | l H
H H H
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Practise Questions — Fact Recall

1.

What is a functional group?

An akom or group of akoms thok dekemines o molecules mtivila.

What is a homologous series?

A group of chemicals Bt oll contain the same fonctiona) grow.

State three characteristics of a homologous series.

* Contein_the same finchoml group

* Howe the samg_ggmra-‘— Bronvla

* Carbon chain length differs by CH, for consecubive members

Which homologous series contains a C=C bond?

Alkenes

Which homologous series contains a -COOH group?

Corboxu\, lLc acids

Which homologous series contains a -CN group?

Nitnleg

What is the prefix for alcohols?

Audroxy
o

What is the general formula for alkanes?

Cf\“lf\-\-?_

What is the suffix for ketones?

-one

10. What is the general formula for halogenoalkanes?

CaHana X
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Practise Questions - Application

1. ldentify the functional groups in these molecules:

Aldehyde

A D . )
Kerone “""’3".®°°"‘°"el % s e
ﬂ HsC—HC HaC— HC m
Alkene CH— CH,
HaC
coho\ ‘ Kebne_

mm Carborylic Ester

2. ldentify the functional groups in these molecules:

Corborylic acid Aldehyde.  (CHO)

Kelone

F
(—C CH‘JHQC‘

Alcohol

Ester i

Halegenoalkane
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