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7.3 Halogen Compounds (A Level Only)

Question Paper

Course CIEALevel Chemistry
Section 7. Organic Chemistry (A Level Only)
Topic 7.3 Halogen Compounds (A Level Only)
Question Set Structured Questions
Difficulty Easy
Time Allowed 20
Score /15
Percentage /100
Check your answers
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Questionla

Atroom temperature and pressure, bromine reacts with benzene, in the presence of a halogen carrier to produce
bromobenzene. This is an electrophilic substitution reaction.

The electrophile is the bromoniumion, Br* and is generated when bromine reacts with the halogen carrier, e.g. AlBrz.

Complete the mechanismin Fig.1.1to show how the bromoniumionis produced by adding any full and partial charges and
curly arrows.

Br—Br AlBry —> Br + [AlBr,]

Fig. 1.1

[2 marks]

Question1b

Complete the mechanismin Fig. 1.2 to show how bromobenzene is produced from Br* and benzene. Include any relevant
charges and curly arrows.

Brt ——> E— +H

Fig.1.2

[3 marks]
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Questionlc
Write an equation to show the regeneration of the catalyst.

[Tmark]

Question 2a

Methylbenzene canreact with chlorine under different conditions to give the monochloro derivatives Fand G. shown in
Fig.2.1.

CH, CH, CH,Cl
Reaction 1 Reaction 2
Cl
F G
Fig. 2.1

Suggestreagents and conditions foreach reaction.

FRACTION T

FRACTION 2

[2 marks]
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Question 2b

|dentify the type of reaction mechanism that occursineachreactioninFig. 2.1.

reaction

reaction 2

[2 marks]

Question 2¢c

Whenthereagentusedinreactionlis presentin excess, further organic products are formed.

Draw the structure of one of these organic products and give its name.

Structure

Name

[2 marks]

Question 3a

2-bromopentane is a halogenoalkane and bromobenzene is a halogenoarene.
State whichis the mostreactive compound.
[Tmark]
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Question 3b

The average bond enthalpy of a C-Brbond is 276 kJ mol-!. Suggest whether the bond enthalpy of the C-Brbondin
bromobenzeneis greater orless than the average bond enthalpy and state what this means about the strength of the C-
Brbondinbromobenzene.

[Tmark]

Question 3¢

2-bromopentane readily undergoes nucleophilic substitution with a hydroxide ion, OH~, to form pentan-2-olwhereas
bromobenzene requires extreme conditions to react when attacked by a nucleophile, such as OH".

Suggestwhat happens, under standard conditions, as a hydroxide ion approaches a molecule of bromobenzene.

[Tmark]
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