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* This question paper consists of SIX questions.
* Answer ALL questions.

* You should write legibly in black or blue ink.

Question 01 (100 marks)

1.1 Name the following structures in [IUPAC nomenclature. (20 marks)

(a) (b)

CIWYOH H;C

CHj

(€) Q (d) Br Br
_CH
H3C/\/u\o 3

Br

1.2 Draw the structures corresponding to the following I[UPAC names. (20 marks)

(a) 3-(N-methylamino) butanoic acid

(b) 3-methyl-2-phenyloctane
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(c) 2,4,6-Trinitrotoluene
(d) 3-hydroxyprop-2-enal
(e) 2-methylheptan-3-one

1.3 Identify the alkene obtained on dehydration of following alcohols. (You may draw the structure of the product
in your answer sheet) (20 marks)
a. 3-ethyl-3-pentanol
b. 2-propanol

1.4 Comment on the polarity of the molecules given below and briefly indicate the reason for your answer for

each molecule. (40 marks) .
H H H
a. ’ | b.
H Cc C H
l ‘ T C\
H H H O
d.
& T T
H—T O\ Cl———C——-ClI
H H (’J
Question 02 (100 marks) .

2.1. Determine the oxidation states on the carbon atoms (Ca, Ch, Ce, C4) of following organic molecules.
(10 marks)

(A) 0 (B)

Ca Cp
/\/ \OH R/ \H
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2.2. Classify each of the following reactions as an addition, elimination, substitution, or rearrangement.
(20 marks)
(a) CséHs + CHiCl ——» CsHsCH3 + HCI
(b) CH;CH,OH ———» H,C=CH: + H,0
(c)CsHs +Bry+ FéBry ——» CgHsBr +HBr++FeBis
@G+l ——— CiHsC1-+ HE
(e) CHiCH20H + HC] —— » CH3CH:Cl + H20

2.3. Consider the reaction between 2-bromopropane and NaOH. Write down products that you would obtain in
following conditions. (30 marks)
a. Ethanol as reaction medium and high temperature.
b. Water as reaction medium when concentration of NaOH is low.

2.4, Predict the structure of (A), (B), (C) and (D) (40 marks)

NO2

S
O -|

O 7Ty
W

Question 03 (100 marks)

3.1 Draw the Newman projection of staggered and eclipsed conformations of the following molecules.
(20 marks)
a. Cl-CH:>-CH:-Cl

b. OH-CH,-CHz-CH3

3.2 Consider the molecule CH3-CHj (ethane). Sketch the graph of the rotational barrier in ethane as a function of
dihedral angle. (20 marks)
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3.3 Draw compounds that contain the following. (20 marks)
a. A primary alcohol
b. A tertiary amine
c. Both primary and secondary alcohol
d. Quaternary carbon

3.4 Describe the following by giving examples. (30 marks)
a. Constitutional isomers
b. Stereoisomers

3.5 Draw the structure that make following description. (10 marks)
a. Three isomers with the formula CgH g

b. Two isomers with the formula CsHzO2

Question 04 (100 marks)
4.1 Together with its structure define a tertiary alcohol in terms of its valency, charge, bonding and non-bonding
electrons. (10 marks)

4.2 Give the mechanism of the nucleophilic addition reaction mechanism (given below) leading to the formation

of an alcohol via an alkoxide. (20 marks)
(ﬁ CN- kg H,O O
c —_— NC—-ComO™ — NC——C——0CH
e ScH
3C a CH, CH,

4.3 Propose synthetic schemes for the following conversions. Show all the reagents and the structures of the

intermediates involved. (30 marks)
i P -
i) CN
/\I/\ = /\l/\
4.4 Write four electronic factors which influence the organic reactions. (20 marks)
4.5 Draw the resonance structures of the following organic molecule. (20 marks)

0
/Ko/
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Question 05 (100 marks)

5.1. Using resonance structures explain why phenol is “n-excessive” (excessive m electron density) compared to
benzene. (15 marks)
5.2 Propose a suitable mechanism for the following reaction. Show all the reagents and the structures of the
intermediates involved. (25 marks)

NaOEt (Strong base)

A T

5.3 Propose synthetic schemes for the following conversions. Show all the reagents and the structures of the
intermediates involved. (30 marks)

OH
OH o
. O/\g/ — <j/\/

o]
111) /\CI — ><OH

5.4 Briefly explain why phenols have much higher boiling point than there corresponding hydrocarbons.

(15 marks)
5.5 State three tests which can distinguished between phenols and alcohols. (15 marks)
Question 06 (100 marks)

6.1. Stability of benzene and related compounds can be compared with fully saturated cyclohexane. Calculate
the resonance energy of benzene, based on the heat of hydrogenations (AH4) given below. (20 marks)

Heat of hydrogenation (AHs) of cyclohexatriene = 360 kJ/mol
Heat of hydrogenation (AH4) of benzene = 208 kJ/mol
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6.2 Classify the given A, B and C molecules as aromatic, antiaromatic and non-aromatic. Briefly explain the

reason for the choice. (30 marks)
A B &
6.3 Based on the following structural information draw the correct structure of naphthalene. (15 marks)
2 - hydroxy
6 - methyl
8 — nitro
6.4 State two sources of poly aromatic hydrocarbons. (10 marks)

6.5 Draw the structures of intermediates/ reagents, A-E in the following scheme which shows the Haworth

Synthesis of naphthalene. (25 marks) ’
A
B
co_ H, Zn/Hg
P T
f\lCI_g HOOC/ 4 HC]
G
E
Y
D Zn/Hg
- —— -
HCI .
O




