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Introduction
Lesson Objectives:
Organic compounds often have multiple o Name organic compounds using
common names. For example, ethanoic acid IUPAC rules.
o ldentify functional groups and apply
may also be called: priority rules correctly.
. ) e Interpret and construct structural
. F\CC‘:IC. acd formulae from IUPAC names.

+ Uimegar
+ Ethylic acid
To avoid ambiguity, chemists use a standard system called IUPAC.

IUPAC stands for:

[nkemakional.  Union of Rire and Agplied ('.bemisl%

To achieve this, IUPAC names are built from the structure of the molecule itself — starting

from the main carbon framework and then adding information about what is attached to it

and where those groups are located.

What is the main purpose of the IUPAC naming system?

Step One: The Stem

Count the number of carbon atoms in the longest continuous chain that contains the

functional group, this gives you the stem.

Complete the table below:

No. of Carbon Atoms 1 2 3 4 5 6

Stem meth eth prop but Penl; hex
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Determine the stem of the following compounds:

H H H
Lo
H H H

prop

H HH OH
| | | |
HﬂC—C—C—$—H

| | |
CHsH H CH;
hex

Step Two: Functional Groups

@ Mr Cole Science

HHHC
R
H—C—C—-C—C—H
TR
CH;H CH.H

CH;

Identify the main functional group of the molecule, this gives you the prefix/suffix.

Determining functional groups is important because the functional group:

« Determines_how the molecule thOAES C}'E,mim“ij

+ Identifies_the homolegous senes the compound belergs to

Determine the stem and prefix/suffix of the following compounds:

HHH
L
H=C=C=C—H

I
H H H
propane.
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H

1,0
H-C—-C

| MO—H

H

ethanoic acid
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H

I
H HOMH
L1

H-C—-C—-C—-C—H

L
HHHH
butanel

Step Three: Locants
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HHH

10
H—C—C—C-C

I I I “oH

H OHH

butanoic acid

Number the carbon atoms in the longest chain so that the carbon with the main functional

group attached has the lowest possible number, this will give you the numbers for your

locants.

Determine the stem and prefix/suffix of the following compounds, giving the locant of the

main functional group where necessary:

H
HH O H
H—GmC=C=C— H
HOH OB H
butan -2-6L
o
TR o

H H

propancic_acid
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H _CH,CH;
/C =C N
HsC CH;

penl:- 2-ene

H O H H
[ |

H—C—C—C—C—H

I |
H H H

butanone
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Step Four: Prefixes

Identify any side chains or lower priority functional groups; add these as prefixes putting
them in alphabetical order, with the locant number.

Determine the stem and prefix/suffix of the following compounds, give the locant of the main
functional group and any additional groups or side chains where necessary:

H H H H HHHH
1,0 o
H 4¥e—G—E—C3 H=sC—C—-C—-C—C—H
T 1T NoH o]
H OHH H H CH:H H
3~hydrxy butancie acidl 3-methyl pentane
H HBr HH H NH,H H
[ L1 1 //O
H -\&—e==C~6c— H H ¥e—=E—=E==C
Lo S0 T Non
H CH;H H H H H OHH
3~ bromo ~ 2~ mekhyL penbane. 4-0mino -3~ hydroxy pentancic_acid

Step Five: Identical Groups

If there’s more than one identical side-chain or functional group use di- (2), tri- (3) or tetra- (4)
before that part of the name.

Determine the full IUPAC names of the following compounds:

B 1l
A S R e S AR S S
H H Br H H HCHsH H H
2,3 -dimekhylpentane z,z—dima:hﬁlpentane_
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Br Br H H H

[ I I
H-C—-C—C—C—C—H

[ I I B

Br HCH; H H
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11,2~ tnbrome - 3- mel:h@ pentane

Steps Summary

Step 1: Identify _the (onses‘: continveus chain containing the _maun R’ﬂcﬁmgroup.

Step 2: Identify highest priority Gmhmd gmup .
Step 3: Number chain to give lowest _m._ble__mmbgt_'s_ .

Step 4: Add side chains and lower priority groups as _pﬂeﬂx&% in _alphabelical orde/.

Step 5: Use di-, tri-, tetra- for _identical. <ide chains of groups.

Drawing Named Compounds

Since the IUPAC name contains structural information, it is also possible to work backwards

from the name to draw the molecule:

1. Start with the stem of the name and determine the length of the main chain.

2. Use the suffix to identify the main functional group and attach it to the appropriate
carbon as indicated by the locant number.
3. Work through the prefixes adding side chains or lower priority functional groups to the

carbon atoms as specified by their locants.

Draw the structure of 3-bromo-2-methylbutan-1-ol below:

H B H H

\ | \ \
H-C-C—C—-C-0OH

\ | ] 1

R Hoen, H
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Practise Questions - Fact Recall
1. Put the following functional groups in order of priority, from highest to lowest: Alkene,

Alcohol, Ketone, Carboxylic Acid?

1 | ol

2. If there are two bromine atoms attached to the carbon chain, what prefix should you

add to bromo- when naming the molecule?

di

Practise Questions — Application

1. Name the following compounds:

[ I
CHz—CH—CH—CHj,4 CH—OH
OH CH;—CH,—CH,—CH—CH, —CHj,4
3-me_rh5| butan-2 -olL 3-ethyl hexan~2-ol

Br Cl CHs

Br Br

2,2,4% - tnbromo - 3-chloro - 4—meH\31penh<me,
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2. Draw a structural formula for the following compounds:

a) 3-bromobutan-2-ol A OH H H
l

| | |

H - C""C"C-—C._H
I | |
H B H

b) 3-ethylpentan-2-one

n
-C -

H

¢) 2-methylhexane

H (I'Hzn R
|

CCCC,C—

| |
HHHHH

- H

I-(N-x

d) 1,3-difluorobut-2-ene

| I N
H-C—-C=C—-C

I I
H H

F n F

H
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