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Isomerism
Lesson Objectives:
Isomers are molecules that have the same e« Know what isomers are.
molecvlar  farmwla ¢ Know what structural isomers are.

e Classify structural isomers as either

but a different 4@112-%61\0@"-‘7 of chain, position or functional group

atoms. isomers. .

e Understand what bond free rotation
is.

This definition can feel a little vague and so as
a consequence scientists classify Isomers into different types depending upon what the

differences between the molecules are:

Isomers

Structural
Isomers

i
Chain Position Functional Geometric Optical
Isomers lsomers Group Isomers (E/Z) Isomers Isomers

Structural Isomers

Structural isomers have the same Molecvlas formula but a different
strucbural formula.

H H H H
Substance H—CI—CIZ—O—H H—(IZ—O—(li—H
H O Hooh
Molecular Formula C,H,O C,H.O
Structural Formula CH;CH,OH CH,OCH,
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H H H CH,CH;
“c=c’ “c=c”

H:c”  “CH,CH, H,c~  H

Explain why these two substances are not structural isomers:

sbruchiral Dmolae . Shuchural  1semers have  Hno
( Yo di horad fpemsla, .

Chain Isomers

Chain isomers:
o Contain the same punc.ﬁona.l. Qroup

o Have different arrangements of the carbon skelebon

For each of the following substances:

1. Highlight the carbon skeleton.
2. Circle the functional group.

HHHHH
-
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Position Isomers

Position isomers:

@ Mr Cole Science

¢ Have the same :f;zgc,_'leﬂ(i 9[0; 2‘2 .

e Have the same C,CU'bOﬂ

skele bon

« Differinthe _locobion or POSiHO/\ of the functional group.

For the following pairs of molecules, decide whether they are position isomers or not:

Molecules Position Isomers?
H Br HH Br H H H
([ I (N I
H-C—C—C—C—H H-C—C—C—C—H Yes
(I I ([ I
HHHH HHHH
H H Br H HBr HH
N (N T
H—C—C—C—C—H H—C—C—C—C—H No
I R T
H HHH HHHH
H H H H HH
[ . [
H=C—C~C—OH H=C—C—C—H Yes
I
H H H H OHH
Functional Group Isomers
Functional group isomers have the same atoms arranged into different

fnckonol geap .

Common examples:

Homologous Series Functional Group Isomer
Alkenes Cgc,loolkanes
Alcohols Ethers

Aldehydes Ketoneg
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Why are pentanal and pentan-2-one functional group isomers rather than position isomers?

i is locaked ot the end of the chain

whereas in ketones it 18 soemewhere in the middle of te chan.

Identifying Structural Isomers

Carbon-carbon single bonds allow: _frec. robakion abevt Eha bond.

This means that:

Ore part of the molecvle can mbake around tre axs of a singie_

covalent bord  (withevk breaking thak bond.

For the following pairs of molecules, decide whether they are structural isomers or not:

Molecules Structural Isomers?
HHH H H OH
[ [
H—C—C—C—OH H—C—C—C—H No
[
H HH H H H
H Cl H I;I III III
[
H—C—C—CI—H H—CI—CII—CI—CI \7/@5
[
H HH H HH
Br H H T III I;I
([ |
H-C—C—C—H H-C-C—C—H No
([ | [
H H H Br H H

If you're unsure whether two compounds are structural isomers, you can compare either

their _skructural ﬁmm(g or their [UPAC name
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Practise Questions — Fact Recall

1. What is an isomer?

Same. molewlar rmwla_but atoms amanged  differently

2. What are structural isomers?

Molecvles with E lecovlar | di las.

w

. What are position isomers?

4. What are functional group isomers?

Some afoms ararged into diflesent  Liclional Qroups

5. What are chain isomers?

ome Corctional b dioront cadoon  <kelel

Practise Questions — Application

1. Draw all the chain isomers of CsH1,.

=
|}
X-nNn-=
|
T-N-x
|
|
I—D-I
|
I-N-x
|
-

2. Draw a functional group isomer of propanal.

H O pu

| n o
n-C—-C~-C-H
|

\
M H

3. Draw a functional group isomer of pent-2-ene.
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4. Draw a position isomer of pent-2-ene.

H H H H
| | 1 \ |
C=C—-C-C-C-H

! | \ \
H nA R

5. State what type of structural isomerism is shown by the following pairs of molecules

@ Mr Cole Science

Type of Structural Isomerism

Molecules
H H H H
| | | | .
H—E—E—O—H H-C—-0—-C—H FDAChOﬂaL (3fDUP
| |
H H H H
Br H HH H H Br H
[ | | [ |
H-C—C—C—C—H H-C—C—C—C—H F) N
| I I | | [ | OS/hm
HHHH HHHH
HHHHH HTTT
| | | | | | .
H-C—C—C—C—C—OH H—C—C—C—-C—OH ha,
| | | | | | | | | C n
HHHHH H H CH,H
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