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Instructions 
 
(1) The examination is out of 82 marks and you have 3 hours to complete it. No extra time will be 

given. 
(2) You can use a pen of any colour except RED AND GREEN to write your answers.  
(3) Read the whole question paper carefully before you start answering. You are allowed to start 

with any question, just clearly number it in your answer sheet.  
(4) This is a closed book examination. You are NOT allowed to have any book, memorandum, 

notes, paper, photographs, document or written/printed material other than the question paper 
and the answer books provided by the examiner/invigilator. If you need paper for rough work, 
an additional exam answer sheet will be given to you, which must be clearly labelled as rough 
work: not for marking, and handed in together with the question paper and all your answer 
books. 
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QUESTION 1            [4] 
 
Give the Fischer projection formula of the compound below.  Also give the absolute configuration 
(R/S) of all the stereocentres present in the molecule.      (4) 
 

   CH3

H OH
Br

HHOOC

      
 

 
QUESTION 2            [9] 
 
Which product(s) would you expect to obtain from each of the following reactions?  For each reaction, 
give the mechanism (SN1, SN2, E1 of E2) by which the product is formed.  In each case, explain your 
choice.  
 
 (i) 

  

Cl

(H3C)3C

KI

Acetone
?

    (3) 
 
 
 (ii) 

  Br

NaOEt /EtOH

80oC ?

     (3) 
 (iii) 

  

C

CH2CH3

CH3

Br CH2COCH3

OH-, 50oC

CH3OH
?

    (3) 
 
QUESTION 3            [15] 
 

(a) Write full mechanisms (curved arrows) for the following reactions: 
 

 (i) 

HBr

ROOR, hv
Br

  (5) 
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(ii) 

OH H3PO4

∆
?

   (5) 
 

 
(b) Give the missing starting materials, reagents and products. 

 
(i) 

CH2

O3, CH2Cl2

Zn, HOAc
?  +  ?

       (2) 
 

 (ii)  

H3C
CH2

H3C

OH

H3C CH2Br

CH3     (2) 
 

 (iii) 

  

?
KOC(CH3)3

CHCl3
Cl

Cl

        (1) 
 
 
QUESTION 4              [8] 
 
(a) An unknown alkene with formula C7H12 undergoes oxidation in hot, acidic KMnO4 to yield only 

the following product.  What is the structure of the original alkene?    (2) 
 

    

OH

O

O  
 
(b) Dehydrohalogenation of meso-1,2-dibromo-1,2-diphenylethene by the action of sodium 

ethoxide in ethanol yields (E)-1-bromo-1,2-diphenylethene. Similar dehydrohalogenation of 
either of the enantiomeric forms of 1,2-dibromo-1,2-diphenylethane yields (Z)-1-bromo-1,2-
diphenylethene.  Provide an explanation for the results.       (6) 
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QUESTION 5            [11] 
 

 
 
(a) Briefly explain how you might distinguish between 1-butyne and 2-butyne by comparing their 

1H-NMR spectra.          (2) 
 
(b) Draw the structure for the compound that has the chemical formula C4H8O and shows one 

singlet, one triplet and one quartet in the proton NMR.     (3) 
 
(c) Which one of the following best represents the predicted approximate chemical shift and 

coupling for the hydrogen(s) indicated with the arrow?     (2) 

O
CH3

 
 
A) 1.10 ppm, singlet 
B) 2.10 ppm, triplet 
C) 3.40 ppm, triplet 
D) 4.5 ppm, singlet 
E) 5.3 ppm, doublet 
 
(d) How many chemically distinct 1H NMR signals are there in the following compound? 
 

ClCH2CHCH3

Br           (2) 
 
A) 1 
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B) 2 
C) 3 
D) 4 
E) 5 
 
(e) What is the structure of the compound in the following 1H-NMR spectrum with the molecular 
formula C6H11N? In the IR spectrum you notice a stretch at about 2250 cm-1. Relative integration is 
shown.             (2) 
 

 
 

A) CN  

B)  

C) 

CN

 

D) 

CN

 

E) 
N

H  
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QUESTION 6            [10] 
(a) What feature would you expect to see in the 1H NMR spectrum of B after subjecting A to 
the following reaction?                                                                                                                    (2) 

Cl2

A B

heat or light
     C8H9Cl       +        HCl
(chief product)

 
 
1. There would be only 4 aromatic protons at low field. 
2. The signal for the protons on the benzylic carbon would be a doublet. 
3.The signal for the methyl protons would be a triplet. 
4. The signal for the methyl protons would be a doublet. 
5.The signal for the methyl protons would integrate for only 2 hydrogens. 
 
(b) What would be the major product of the following reaction sequence?   (2) 

1. Br2, hν

2. CH3CH2OH

I II III IV V

O
OO

 
A) I  
B) II  
C) III  
D) IV  
E) V  
 
(c) Give a mechanism for the radical polymerisation of ethylene.     (6) 

QUESTION 7            [9] 
 
(a) Give the missing starting material, reagent or product for the following reactions:  
 
  (i)   

   

?
OH

OH     (2) 
 
 (ii)  

  

?
CH3MgBr

H3O+

OH      (2) 
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(b) Ethyl 2-methylpropylether can be prepared via 2 routes in a Williamson synthesis.  Give the 2 
routes, explain which one will be better and why.      (5) 

 
QUESTION 8            [16] 
 
Show how you would prepare any four of the following compounds from the given starting materials.  
You are allowed to use any reagents. 
 

(a) 1- butene from 2-butene. 
 
 
 

(b) 

   Br  
 

(c) (±)-2,3-butanediol from 2-butyne. 
 

(d) 
OH

 
 

(e) 

 OH

OH
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