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Isomerism
Lesson Objectives:
Isomers are molecules that have the same e« Know what stereoisomers are.
mOICC}Jle %rmula but a e Know what geometric (E/Z) isomerism

is.

different o,rronsemaﬂb of atoms. o Understand why carbon-carbon
double bonds can give rise to E/Z

Structural isomers have the same Mmolecvlas isomerism.

) e Be able to draw structural formulae
formula but different M of E and Z isomers.
formulae.

Stereoisomers have the same molecular formula and the same Sb"\)d'UfOL ﬁmlgzlq but

a different arrangement of atoms in SP(lCP

Isomers

Structural
Isomers
|
[ |
Chain Position Geometric
Isomers |somers ; (E/Z) Isomers

Geometric (E/Z) Isomerism

Geometric isomers are stereoisomers that differ because atoms or groups of atoms are

arranged differently around carbon-carbon double. bonds.

Explain what is meant by restricted rotation:

Atoms held booe},hcu g deL&ealg_mkMQ—
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For E/Z isomerism to exist, each carbon atom in the carbon-carbon double bond must be
attached to two different groups.

Annotate the formulae below to explain whether they would demonstrate E/Z isomerism or

Hs . ,ﬂ ‘c C/H

H” “H

Casoen afom is not abkached Q Both carbon aloms are
o two differenk atoms or atroched to two different
grovps, no EJz isomers, aoms of groups, so has

E/Z isomess.
Naming E/Z Isomers:

For IUPAC naming conventions scientists need a way to identify the two different isomers that
can be formed by geometric isomerism, they use the prefixes E and Z to do this.

Prefix German Word Meaning
E Entgegen Oppesite
z Zusammen Togekher

Name the following E/Z isomers:
HsC _CHs HsC ~H
H”  “H H”  “CH,

Z-bvt-2-enc F-but-Z-ene
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Identifying E/Z Isomers

Determine whether the following molecules display E/Z isomerism or not, if they do draw
both the E and Z isomer:

Chemical Structural Formula | E/Z? E-Isomer Z-lsomer
CR, CH,_CH;
| |
2-methylpent-2-ene cC=C N N A N }A
I I
CH, H
CL Chy H o Chy CL Chy
I | I | | |
1-chloropropene C': =C Y c=cC c=C
| | | | |
H H CL H H H

Practise Questions — Fact Recall

1. What is a stereoisomer?
Molecules (with Ehe same moleewlas and  structural fmula
but with o differenk amangemant of’ atoms in space .

2. What is geometric (E/Z) isomerism?

_here_molecvles diRer hecause akoms or gmups of akoms
ase afmrmdd(&mﬂu arsund casbon - cacbon  dovble bonas .

3. Whatis it about carbon-carbon double bonds that allows E/Z isomerism to occur?
Restncted ' aloouvt - le
bond.

4. What condition is required for E/Z isomerism?
Each ‘ - bon
must be atkached to two difemnt Qroups.
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5. Whatis an E-isomer?
'ofil | |

6. What is a Z-isomer?

Where tre priority grovps on each carben atom are on the
safe side of Ho dovhle bam.

Practise Questions — Application

1. Determine whether the following molecules display E/Z isomerism:

a) But-1-ene

H H R
1 I

WEC-C=C —& b Yes
/ ! \

H No

C=C—C—-C-n Ye s
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2. Draw both the E and Z isomer of but-2-ene.

MsC \ CHg HyC N H
C=C C=C
/ N / \
H H H CH,
Z-buvt -2-ene E-bot -2 -ene
3. Draw both the E and Z isomer of 1-bromobut-1-ene.
N _ CH,CH, H _ CH,CH,
Cc=C c=C
/ \ / \
H H Br H
Z - |- bromobuk ~l~ene. E - 1-bromebut ~1-enea
4. Explain why propene does not display E/Z isomerism.
_Becayse. each carbon akom 0 the carbon - carbon devble
t have oo di t qrov
to ib.

5. Astudent says, “Every alkene shows E/Z isomerism.”. Explain why this statement is

incorrect.

ln ordes fr E-Z isomengm o exisk bobh carbon akoms in &

cafbon - catbon dovble. bond neod o have  bwo different

grous atkached to them, this s not the case fix alh
alkenes.
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