“Ring my bell”

YEAR 13 UNIT 4 TEST 5
13.6 AROMATIC CHEMISTRY

13.10 ORGANIC SYNTHESIS AND ANALYSIS

Answer all questions

Spend approx 10 minutes on Section A, 30 minutes on section B and 20 minutes on Section C

Good luck!

Name:………………………………………………………….

Mark for section A…………… /10
Mark for section B…………… /25
Mark for section C…………… /15

Total: ……………………………. /50

Grade……..

SECTION A

1.
Which one of the following does not contain any delocalised electrons?

A
poly(propene)

B
benzene

C
graphite

D
sodium

	
	
	
	
	
	
	
	
	Answer:
	


2.
1,3-Dinitrobenzene can be prepared by heating nitrobenzene with a mixture of fuming nitric acid and concentrated sulphuric acid. The reaction can be represented by the following equation.

[image: image1.wmf]N

O

N

O

N

O

+

 

 

 

 

 

 

 

N

O

+

 

 

 

 

 

 

 

H

2

2

2

2

+

+



If the yield of the reaction is 55%, the mass of 1,3-dinitrobenzene produced from 12.30 g of nitrobenzene is

A
16.90 g

B
16.80 g

C
9.30 g

D
9.24 g

	
	
	
	
	
	
	
	
	Answer:
	


For questions 3 – 5, Refer to the following reaction sequence:
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3.
Which one of the following types of reaction is not involved in the above sequence?

A
acylation

B
oxidation

C
reduction

D
dehydration

	
	
	
	
	
	
	
	
	Answer:
	


4.
Which one of the following types of reaction mechanism is not involved in the above sequence?

A
electrophilic addition

B
electrophilic substitution

C
addition–elimination

D
elimination

	
	
	
	
	
	
	
	
	Answer:
	


5.
Which one of the following would be the most appropriate to carry out Step 2?

A
H2/Ni

B
Sn/HCl

C
NaBH4
D
Fe/HCl

	
	
	
	
	
	
	
	
	Answer:
	


6.
Which one of the following can react both by nucleophilic addition and by nucleophilic substitution?

A
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	Answer:
	


	Summarised directions for recording responses to multiple completion questions

	A
(i), (ii) and (iii) correct only
	B
(i) and (iii) correct only
	C
(ii) and (iv) correct only
	D
(iv) alone correct


7.
The curly arrows are used correctly in

(i)
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(ii)
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(iii)
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(iv)
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	Answer:
	


8.
Warfarin, shown below, is used as a blood anticoagulant.
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Types of reaction undergone by Warfarin include

(1)
electrophilic addition.

(2)
electrophilic substitution.

(3)
nucleophilic addition.

(4)
nucleophilic substitution.

	
	
	
	
	
	
	
	
	Answer:
	


9.
Correct statements include

(i)
The C–C bond length in ethene is shorter than that in benzene.

(ii)
The C–C bond length in ethane is shorter than that in cyclohexane.

(iii)
The H–C–H bond angle in ethene is greater than that in ethane.

(iv)
The C–C–C bond angle in benzene is the same as that in cyclohexane.

	
	
	
	
	
	
	
	
	Answer:
	


10.
Xylocaine has the following structure.
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True statements about xylocaine include

(1)
it is soluble in dilute sodium hydroxide.

(2)
it can form a quaternary ammonium salt.

(3)
it contains a chiral centre.

(4)
it can undergo Friedel–Crafts reactions.

	
	
	
	
	
	
	
	
	Answer:
	


SECTION B

11.
Cumene, C6H5CH(CH3)2, is the major organic product obtained when benzene and propene react together in the presence of aluminium chloride and hydrogen chloride.

(a)
(i)
Write an equation showing how a reactive species is formed from propene, aluminium chloride and hydrogen chloride.

...........................................................................................................................

...........................................................................................................................

(ii)
Name the type of substitution reaction which follows the formation of the reactive species above and outline a mechanism for this substitution.

Type of substitution ...........................................................................................
Mechanism

(6)

(b)
Explain why propylbenzene, C6H5CH2CH2CH3, is obtained only as a minor by-product in the above reaction.

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

.....................................................................................................................................

(3)

(c)
Give the structure of a compound other than propene which could be used to make cumene from benzene in the presence of aluminium chloride.

.....................................................................................................................................

(1)

(Total 10 marks)

12.
N-Phenylethanamide can be prepared from benzene in three steps:
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(a)
Give the reagents required to carry out Step 1 and write an equation for the formation of the reactive inorganic species present. Name and outline the mechanism for the reaction between this species and benzene.

Reagents......................................................................................................................
Equation for formation of reactive species.................................................................

.....................................................................................................................................
Name of mechanism....................................................................................................
Mechanism

(7)

(b)
Name the type of reaction taking place in Step 2 and suggest a suitable reagent or combination of reagents.

Type of reaction..........................................................................................................
Reagent(s)...................................................................................................................
(2)

(c)
Write an equation for the reaction occurring in Step 3. Name and outline the mechanism for this reaction.

Equation
Name of mechanism....................................................................................................

(2)

(Total 11 marks)

13.
(a)
(i)
What feature of the ammonia molecule allows it to act as a base?

..........................................................................................................................

 (iii)
Explain why phenylamine is a weaker base than ammonia.

..........................................................................................................................

..........................................................................................................................

..........................................................................................................................

(3)

(Total 3 marks)

SECTION C
14.

The term acylation can be applied to the reaction of ethanoyl chloride with ethylamine and also to the reaction of ethanoyl chloride with benzene in the presence of a catalyst.


For each of these reactions, write an equation for the overall reaction and name the organic product. Name and outline a mechanism for each reaction and identify a suitable catalyst for the reaction with benzene.

(15)

 (Total 15 marks)
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