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This pack is designed to be completed alongside the video to help you build
a secure understanding of this topic before moving on to revision and
exam practice.
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Halogenoalkanes

Halogenoalkanes are alkanes that have had
one or more hydrogen atoms substituted with
a halogen atom.

Draw an example of a halogenoalkane below:

H H
\ |
h -C—C-CL
|
RH

Naming Halogenoalkanes

@ Mr Cole Science

Lesson Objectives:

e Understand how halogenoalkanes
are structured and how they are
named using IUPAC rules.

e Explain why carbon-halogen bonds
are polar and how their polarity
varies between different
halogenoalkanes.

e Understand why halogenoalkanes
are more reactive than alkanes and
why they remain insoluble in water.

Halogenoalkanes are named using the standard IUPAC rules. Prefixes are used to denote

which halogen(s) are present in the molecule and when there is more than one of any type of

halogen present another prefix is added to indicate how many are present in the molecule.

Complete the tables below:

Halogen Prefix
Fluorine Fluomo -
Chlorine Chloro -
Bromine B romo —
lodine lodo —

No. of Halogen atoms Prefix
2 adi —
3 b -
4 terro-
5 Pentq _

Name the following halogenoalkanes and identify the common mistakes that are made when naming them:

Br H
I
H—(IZ—(IZ—H
Br H
Name: |,|—-dibromoe,bhone.

Common mistakes:

e Not prouida‘rg tre locank
numbers.

e Only giving one leconkt
onbs 3

« forgeiting the di - prefix.
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H HBrHH
R
H—C—C-C—C—C—H
R
HHHF H

Name: 3~bromo - 2 -fluorspentane
Common mistakes:

* Lishng the prefixes in locant mwmbes
ordw m¥hes than olphabekical ordy .
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H ClBrH H

[
H-C—-C—-C—-C—C—H

[

H HBrH H

Name: 3,3—d2bfbmo—2-chlompmbone.

Common mistakes:

* Toking bhe di- preflx inl> account
when dekXermining olphabelical.
orde.

Polarity of Halogenoalkanes

Carbon-halogen bonds are polar and this significantly affects both the physical properties and
reactivity of halogenoalkane molecules. Carbon-halogen bonds are polar due to the

difference in electronegativity between carbon and the halogens.

Define electronegativity:

Eo ek Si ithen
_a_ cowlenk bond.

All halogens are more electronegative than carbon.

Explain why this causes the carbon-halogen bond to be polar:

C5+_ -

N0 alTack the. elecihvo densi

caroon _akom dees. This means b ehmn_denag_uﬂe%_daﬁbhdgd_m%

The electronegativity value of the halogens decreases as you move down the group. This

means that the polarity of the carbon-halogen bond also decreases as you move down the

group.
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Reactivity
Alkanes are relatively unreactive for two reasons:

1. They contoun onlj stong C-C and C-H bonds thak reguire o lot opem% to breale.

2. C-C and C-R bonds ase non-polas.

Since carbon-halogen bonds are polar this makes halogenoalkanes significantly more reactive

than their alkane equivalents.

Solubility

Halogenoalkanes are also insoluble in water; despite the carbon-halogen bond being polar, it

is not polar enough to make them soluble in water.

Practise Questions - Fact Recall

1. What is a halogenoalkane?

2. Which carbon-halogen bond is the most polar?

C-F

3. What s electronegativity?

4. What prefix is used to indicate there are three of the same halogen presentin a

halogenoalkane molecule?

Tei —

5. What prefix is used to indicate the presence of a bromine atom in a halogenoalkane
molecule?

Bomo —
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Practise Questions - Application

1. Explain why carbon-halogen bonds are polar.

As_tre halogen akoms have o greakes electonegalivily volve ban carbon
they obbrack the elechon densily fom within the  couolent bond more than b
ca.r;cn olom dees. This means t;zJa elechon dens-’E IS onenef\lﬂ dishbui=d eawing
a paftiol positive chosge on be aurben £ o partial negabive chage on the hologen.

2. Explain why halogenoalkanes are more reactive alkanes.

Next Steps

Check your work using the Learn
Pack Answers:

[m] i [m]

[=]
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