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QUESTION ONE (18 Marks)
a) Huckel rule helps distinguish aromatic compounds from non aromatic compounds
i) State Hiickel’s rule as used in aromaticity (2 marks)
ii) What is the value of n in Hiickel’s rule when a compound has nine pairs of
electrons? (2 marks)

iii) Is such a compound aromatic? Explain using the structure below
(2 marks)

b) Classify the following molecules as aromatic, antiaromatic or nonaromatic. Give an

explanation for your answer. (6 marks)

X o

i) if) iii) ©
N
H

iv) V)
¢) Give the IUPAC names of the following compounds (4 marks)
OH
Cl NH, NO,
i) ii) iii) ¥
H3C
’ cl
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d) Alkenes undergo addition reactions whereas benzene normally undergoes

substitution reactions. Explain why benzene doesn't normally undergo addition

reactions. (2 marks)
QUESTION TWO (18 Marks)
a) Give the main difference between naphthalene and anthracene as used in Aromatic
Chemistry (4 marks)
b) Explain the following reactions as used in aromatic chemistry (6 marks)
) Halogenation

ii) Nitration
iii)  Sulfonation

b) Give the reagents that will result to formation of the following two compounds.

(8 marks)
i) Bromobenzene
ii) Benzenesulfonic acid
QUESTION THREE (16 Marks)
a) What is meant by the term ‘conjugation’? (2 marks)

b) Indicate the resonance behavior of the aromatic compound below. The resonance to

include the donation of electrons into the benzene ring. (6 marks)
OMe

c) Propose a multistep synthesis of the following compounds from benzene (8 marks)

Br

HO,C
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ii)
O,N
QUESTION FOUR (18 Marks)
a) In each of the following pairs, explain which molecule is more easily protonated
(6 marks)
X
i |
=
N
pyridine benzene
H
] “
ii) ,
\ J 7
pyrrole pyridine
” |
,L N
iii) i 7 ( 7
pyrrole imidazole
b) Given the reaction below;
1,50,
©/ + HONOz m + Hgo
i) Establish the importance of nitration in Benzene chemistry (2 marks)
ii) Write down the full mechanism of this reaction below (10 marks)



