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IMPORTANT INSTRUCTIONS TO CANDIDATES

s Write your Registration Number in the space provided.
« Answer ALL questions.

e Multiple Choice Questions (Part A): Indicate answers i the answer sheet
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o Short Answer Questions (Part B): Write answers within the space provided.
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Part A — Multiple Choice Questions
(20 marks)

1. Choose the most suitable answer and indicate with a ‘X’ in the answer -sheet

provided.

1.1. When phenot is treated with excess of bromine water, it gives
a) m-bromophenol
b) o-and p-bromophenol
¢c) 24-dibromophenol
d) 2,4,6-tribromophenol

1.2. What is the IUPAC name of the following compound?
a) 3-bromo-2-nitrophenol . OH
b) 2-bromo-6-hydroxynitrobenzene NO,
¢} 2-nitro-3-hydroxybromobenzene '
d) [-hydroxy-2-nitro-3-bromobenzene . Br

1.3, Which one of the following reagent/s will NOT react with phenol?
a) DBr; water
b) NaOH
c) NaHCOs
d) Conc. HNOs/ HaS04

1.4. The ‘N’ atom in pyridine is
a) sp’ hybridized
b) sp® hybridized
¢) sp hybridized
d) None of these

1.5. Which one of the following statements is INCORRECT?

a) The reactivity of pyridine resembles that of a highly deactivated benzene.
b) Pyridine N-oxides are reactive towards both electrophilic and nucleophilic

substitutions.
c¢) Pyridine undergoes electrophilic aromatic substitution easily.
d) Pyridine readily undergoes nucleophilic substitation reactions.
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1.6. What will be the major product of the following reaction?

NO,
" PCl; / Heat ,
! B
+
1
o]
NO, NO, NO, NO, -
N Cl s Cl S Cl
[ ] - ( l 1
¥ N N
0 0 ,
a) b) c) d)

1.7. Which of the following will not gwc a coloured dye with the reaction of benzene
diazonium chloride?

OH CH,0OH OH @OH
o o N
a) b} c) d)

1.8. Which of the following is least basic?

R N i i
a) b) Q) d)

1.9. Which one of the following electrophilic substitution reactions is not possible in
pyridine?
a) Friedel-Craft acylation
b) Nitration
¢) Sulphonation
d) Bromination
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1.10. Which one of the following five-membered heterocyclic compounds is most
resonance stabilized?
a} Pyrrolidine
b) Furan
¢) Pyrrole
dy Thiophenc

1.11. Which one of the following compounds is NOT aromatic?

CH,
N (i—)i;_ © 1’1/ O\
L ) ‘ L
a) b) c) d)

1.12. Which of the following compound is the weakest acid?
a) Phenol
b) p-nitrophenol
¢} p-chlorophenol
d) 3,4-dimethoxyphenol

1.13. Tdentify the product when aniline undergoes diazotization followed by the attack of
HPO,?
a) Aniline
b) Bromobenzene
¢) Benzene
d) Thenol

1.14. Pyridine undergoes nucleophilic substitution with phenyllithium at 1000 to produce:
a) 3-phenylpyridine
b} 2-phenylpyridine
¢} 3,5-diphenylpyridine
d) Lithium salt of pyridine

1.15. Aryl ethers are more volatile than phenols. This is due to
a) dipolar character of ethers
b) phenols having resobance structures
¢) intermolecular hydrogen-bonding in phenols
d) intermolecular hydrogen-bonding in ethers
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1.16. The major product obtained on the interaction of phenol with sodium hydroxide and

carbon dioxide is
a) salicylatdehyde
b) benzoic acid
¢) salicylic acid
d) aniline

1.17. The number of electrons that “N” atom contributes to the z-system in pyridine and

pyrrole is;
a) Pyridine 2, Pyrrole 2
b) Pyridine 1, Pyrrole 2
¢) Pyridine 2, Pyrrole 1
d} Pyndine 1, Pyrrole 1

1.18. Electrophilic substitution in furan usually occurs at;
a) the C-3 atom
b} the C-2 atom
¢} the O atom
d) the C-2 and C-3 atoms

1.19. Porphyrin is a derivative of:
a) pyrrole
b) pyridine
¢) tetrahydrofuran
d) thiophene

1.20. Which of the following product is formed when phenol reacts with bromine in
CIHoClL; at low temperature?
a} meta-bromophenol
b) para-bromopheno!
c) 2,4,6-tribromophenol
d) 4-bromo-2-chlorophenol
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Part B —Short Answer Questions
(80 inarks)

Write answers in the space provided.

1. Explain the following statements giving reasons. (14 marks)

a) Pyrrole is more reactive than benzene fowards electrophilic substitution reactions.

@ Pyrrole

b) Pyridine is less basic than piperidine.

H
AN . N o
l Pyridine } Piperidine
/ L\,\\ ’J

N
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2. a) Awrange the following compounds in the order of increasing pKa values. (08 marks)

p-nitrophenol, 2,4-dinitrophenol, 2,4,6—trinitr0phenol, phenol, 4-methylphenot

b) Why does an electrophilic substitution take place in the 3% position of pyridine but
not in the 4" position? Explain your answer by providing the necessary resonance

structures. (12 marks)
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3. Give the structures of the major product/s of the following reactions. (20 marks)

b)

d)

&

NHg

Heat

i) NaNH,

ii) CHl

HxO2

Jom

CH,COOH, 70°C

N2Cl

O

H+

CHCl;, NaOH, 60 °C

v

H*, HO
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OCHQCHg Hi
(7
Heat

CHjl

Bry/ CCl,

()
N7
N Pyridine

; / \ AC,0 )
) Q .
H

NHg, Ho0

i) @ .

O AICl5 400 °C
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4. Giving necessary reagents and conditions, show how you would carry out the
following multistep transformations. (26 marks)

) NO,
B =
N/ ] l N/

COOH

b) © | = CHq
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