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INSTRUCTIONS
o There are six questions in parts A and B in this paper.
o Answer all questions.
o No paper should be removed from the examination hall.
o Do not use any correction fluid.
o Use illustrations where necessar!.

PART A
01.

1.1

1.1.1 Propose a mechanism for the following reaction showing the transition state(s) and

intermediates formed (if any): Name the type of reaction. (20 marks)

. 7Br aq NaoH - AoH

1.1.2 Draw the energy diagram for the above reaction (energy vs reaction co-ordinate). Label
(20 marks)

1.2 Give the structures of the major product(s) of following reactions. Specify each of the reactions

as SNr, SNz, Er or Ez. (40 marks)

t.2.t

1.2.2

t.2.3

t.2.4

ff'
OH

Or
eo

"..-P,,@
.4

cooH

H2SOa, heat

..Br' NaN3, DMF
----------)

Hzo _

1.2.5
Et"N

-------------a--

every maxima and minima of it using appropriate structures.
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1.3 Draw the mechanism for the following reaction. Name the types of the reactions involved.
(20 marks)

(excess) 
- 

|
+ H2O

02.

2.1 2,3-Dimethylbutadiene reacts with HBr to form two different products. The preferred product

depends on whether the reaction is performed at low or high temperature.

i

2.1.1 Draw the structure of each product corresponding to its preferential temperature.
(10 marks)

2.t.2Draw a mechanism to show the formation of the product at high temperature. (20 marks)

22Using Htickel rule, determine whether the following molecules are aromatic, anti-aromatic, or

non-aromatic. (20 marks)

("\

HN .,

\1, 'O'

"q,,

ct2 / Atct3..'..,',,'..---

H

o
2.2.t. 2.2.2 2.2.3 2.2.4

2.3lf the compound given below is subjected to the electrophilic aromatic substitution conditions,

which ring reacts the fastest? Give reasons for your answer. (20 marks)w
2.4Draw the structure(s) of major product(s) formed in the substitution reactions shown below:

(30 marlu)

?*' HNo3/ H2so42.4.1 /\
!4"r.

2.4.2
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2.4.3 H

G> Br2 / FeCl3
O .+

?"*'^, NaNH2
2.4.4 Z.-r..Cl 

---------->
(/ riqNH3 -33 oc

CI
I

2.4.5 o2N-lVNo2 
Hzo

til

\r" 40 oC

I

Noz(

03.

3.1 Explain why the following Friedel-Crafts reaction does not produce the product expected as

shown in the reaction. Write down the steps that need to be followed to get the desired product.
(20 marks)

O . )^", Arcr3 > O,.Y
3.2 Write the appropriate chemical reagents and the intermediate products formed for the

transformation given below. (25 marks)

t3rt Y 3;, 9
14-

3.3 Propose a multistep synthesis of the product shown below, starting from benzene.
(25 marks)

o
Fo*p

ozN

trAV
HzN

+\------* -\{so.tt
cl



3.4 Consider the following fused aromatic compounds.

3.4.1 Give the trivial names of the above compounds.

3.4.2 Anange them in the order of increasing resonance stabilization energy.

Index no:...

(10 marks)

(10 marks)

04.

4.1

3.4.3 Draw the major product(s) formed when each compound is reacted with one equivalent of
Brz under appropriate conditions. (10 marks)

Explain the following.

4.1 .1 The aromaticity of pyrrole, furan, and thiophene is in the following order:

Furan < pyrrole < thiophene ( 15 marks)

4.l.2Electrophilic substitution in pyrrole, firan, and thiophene occur preferentially at C-2 (the

position next to the heteroatom) rather than at C-3. (15 marks)

4.2 Consider the following reaction scheme and draw the structures of A, B, C and D. (20 marks)

pyridine 3oo/oHzoz- A HNo3/H2so4 B Pcl3 > c

4.3 Depending on.their structures. some heterocyclic compounds can undergo nucleophilic aromatic

substitution reactions.

I

I 
H2lPd/H*

I
D

O-
4.3.1 Of the reaction shown above, only one of the chloro pyridines reacts with aniline. Which

chloro pyridine reacts? Explain. ( 10 marks)

4.3.2 Draw the structure of the product of the above reaction and propose a reasonable

mechanism for the formation of the product. (10 marks)

a or

CI

PhNH2 >



4.4 Predict the product expected from each of the following reactions.

4.4.1

(i) HcN, HCt _
(ii) H2o

@O

(30 maiks)

CO
(Y-\
\-/\-N

(

4.4.3
SnCl4

- I,NH, _
4.4.4

alk KMnOa
-.---..--.-...-.

4.4.5

a

5.1.1 Draw the structures of species X and Y in the following acid-base reactions and predict

which side of the equilibrium is favored.

oo
(15 marks)

y + phNH2

pKa=9

4.4.2 (} 
PhN2cl -

0

(l
N
H

' 5.1.2In each compound below, arrange the labelled hydrogens in order of increasing acidity.
(15 marks)

OHc
n,o-;$,'Lyo'-

Hbo

5.1.3 Two of the compounds below are bases and two are not. Identifu the two bases and explain

why they react with acids and why the other two compounds do not. (20 narks)

O
r\-N'

H

(cH3co)2o -

+X
pKa = 4.6

05.

5.1

Ra

o**' o*r-

Ha
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PART B

5.2 Briefly explain each of the following observations using a plausible mechanism. (50 marks)

I

erY
'*14,1o

06.

o

s
o

o 1. LiAtH4

2.H2o

6.r.3
o
ll 6M NaOH,o

-----------i+H' -H

1. NH2OH

2.H2504

Al(iPrO)g

6.1.4
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(,

6.1.5
OH
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(/
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5 3 r -{'on H- rv - (^-?
L,l-o* t.1,- Y t-to
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HO ) t I

5'2? .,<, ,H "".kIt/ 
-;,* 

|l-l

6.1 Predict the major products of the following reactions. (30 matks)

6.1.1

6.r.2

6.2Draw the mechanism of formation of iodoform from acetone. (20 marks)
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6.3 Draw the major products of following reactions. Write the mechanisms for the formation of the
major products. (50 marks)

6.3.1

NHz Br2lNaOH"o

6.3.2 o

)-u"t NaoH

(,
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