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You are advised to spend 45 minutes answering the questions in this booklet.

QUESTION ONE

The following compounds, A and B, are both present in manuka honey. 

(a) Complete the table by naming the functional groups in each molecule.
 

Structural Formula Functional Groups

A
CH2      C      CH2

OH OHO

B
CH3   C   CH

O O

(b) It is thought that Compound A, along with glyceraldehyde (2,3-dihydroxypropanal), is formed 
by the action of a mild oxidising agent on glycerol (propan-1,2,3-triol).

CH2      CH      CH2

OH OHOH

CH      CH      CH2

OHOHO

CH2      C      CH2

OHOH O

oxidation
+

glycerol glyceraldehyde Compound A

 (i) Draw a circle around the product of the reaction above that will show optical isomerism 
(exist as enantiomers).

  Give a reason for your answer.

 (ii) Explain how the two enantiomers of the compound circled above could be distinguished 
from each other. 

2

Chemistry 90698, 2010

Assessor’s
use only



(c) Explain how you could distinguish Compound B,  CH3   C   CH

O O

 
from propanone,  CH3   C   CH3

O

.

 Your explanation should include:

 • the reagents used and the conditions needed

 • the expected observations.
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(d) Compound X, an isomer of Compound A, C3H6O3, can exist as enantiomers. It reacts with 
acidified dichromate solution to give Compound Y, C3H4O3. Both compounds X and Y react 
with sodium carbonate to produce carbon dioxide gas. 

 Identify Compounds X and Y and justify your answers in relation to the information above.
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QUESTION TWO

The haloalkane, 2-chloro-2-methylbutane, can be prepared by reacting 2-methylbutan-2-ol  
with concentrated HCl.

(a) (i) Write an equation for this reaction using structural formulae.

 (ii)  State the type of reaction occurring, and give a reason for your answer.

  Reaction:

  Reason:
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(b) A description of a laboratory procedure that could be used for the preparation of 
2-chloro-2-methylbutane from 2-methylbutan-2-ol, is given in the table below. 

INSTRUCTION APPARATUS

1. Shake 5 mL of 2-methylbutan-2-ol 
with 20 mL of concentrated HCl in a 
separating funnel for 10 minutes.

2. Run off and discard the acid layer 
and slowly add sodium hydrogen 
carbonate solution to the liquid 
remaining in the separating funnel. 
Shake the funnel and release the gas 
frequently.

 Discard the aqueous layer.

separating 
funnel

3. Run the haloalkane into a beaker, and add a few pieces of anhydrous sodium sulfate. 
Swirl gently. 

4. Decant the haloalkane into a round-
bottom flask and distill.

distillation apparatus

HEAT
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 Discuss this procedure by:

 (i) explaining why the following reagents are used

  concentrated HCl

  sodium hydrogencarbonate (NaHCO3)

  anhydrous sodium sulfate (Na2SO4)

 (ii) justifying the use of the apparatus pictured in terms of the properties of the compounds 
involved

  separating funnel

  distillation apparatus
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QUESTION THREE

(a) Write the IUPAC systematic names for the four compounds in the table below.

CH3   CH2   CH2   CH2   NH2

CH3   C   CH2   CH2   CH3

O

Name: Name: 

CH3   CH2   CH2   C
Cl

O
H   C   NH2

O

Name: Name: 

(b) Explain a laboratory procedure for distinguishing between the following pairs of compounds.

 Your answer should include the reagents and the expected observations for each procedure.

 (i) CH3   CH2   CH2   CH2   NH2    and    H   C   NH2

O

 (ii) CH3   C   CH2   CH2   CH3

O

    and    CH3   CH2   CH2   C
Cl

O
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(c)  The polymer commonly known as Kevlar is used to make bullet-proof vests and bicycle tyres.

 It can be made in a condensation reaction from either of the following pairs of monomers:

C                   C
O O

ClCl   
and

  
H2N                    NH2

    
OR

    
C                   C

HO OH

OO
H2N                   NH2

and

 However, the second pair of monomers needs to be heated for the polymerisation reaction to 
take place.

 
Note:   

 
 is a benzene ring and should be treated as a hydrocarbon chain. It is not 

 a functional group and does not change during the reaction.

 Discuss these polymerisation reactions.

Your answer should include:

 • a repeating unit of the polymer chain

 • reasons for the choice of monomers

 • identification of the functional group in the polymer

 • a reason why this is classified as a condensation reaction

 • a comparison of the two pairs of monomers, including the reason that the second 
reaction will not take place without heating.
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QUESTION FOUR

Complete the following reaction pathways by drawing structural formulae for Products A to E and, 
in the shaded boxes, identifying the reagents 1 to 5 (including any necessary conditions) needed to 
bring about each transformation.

(a) Pathway One

 

CH3   CH2   CH2   CH2   OH CH3   CH2   CH2   C   O   CH   CH3

CH3

O

Product A Product B

1 
2

SOCl2

(b) Pathway Two

 

CH3   CH2   CH2   CH2   OH CH3   CH2   C   CH3

O

Product C

Product D

Product E

3 
5

4

HCl
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