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Question 1
Draw the structures of the following organic compounds. (25}
i. Cis-2-bromo-2-pentene .
ii. 2-ethoxy-2methyl-2-pentene
fii. 3-methoxycyclohexene
iv. 3-methy!Phenol
v. 1,2-dimethylbenzene
vi. 3-bromoBenzoic acid
vii. N-hexyl-N-methyloctanamine
viil. 1-bromo-3-methyl-2-nonanone
ix. 2-ethoxy-4-methoxyheptanal
x. Cyclobutylcyclopropyl ether
xi. 4-methyl-2-octyne
xii. 5-ethyl-3-flouro-3-methyl-octanoic acid
xiil. Propanone

Question 2
b. Briefly explain the following terms and give examples: (8}
i Racemic mixture
ii. Diastereomers
iii. Enantiomers
v. Meso compound
C. Briefly discuss how a racemic mixture can be resolved. (5)

d.  Examine the Fisher projection structures for 3-bromo-2-chloro-pentanal molecule and
answer the following questions.

CHO
Cl——t+——H
H~——+—8r

CH,CHy
Draw the Fisher projection structures for all the possible stereoisomers and name them
(include R and S configuration}. {12)

Question 3
a. Provide the missing reagents for the following chemical reactions. {(10)
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b. Give a mechanism showing a Grignard reagent reacting with CO, (10}
t. Carboxylic acids usually have higher bailing points than alkanes with the same
number of carbons {5)

Question 4 ,

a. The following reactions are examples of acid-catalysed dehydration of alcohols. Such
reactions normally produce a mixture of isomeric alkenes, as shown in the schemes
below.

B H g CHiCH,
CHy—C—CH0H _H B ‘e=c”
Heat SN Y N
CH; CHj CHs H CH;
major prodict e peodirt
i {10)
OH
85%HPO,
50% +
ii. 5% 5% (10)
iii. Explain the role of the acid catalyst in these reactions. {5)

Question 5

a. Outline the mechanism for the friedel craft acylation of nitrobenzene and any acyl chloride
of your choice (10)

b. The addition of water to alkenes catalysed by an acid is always complicated by
rearrangements. Give examples {using an alkene of your choice) for the Markovnikov's
addition of water and anti- Markovnikov’s addition using suitable reagents which are not
complicated by rearrangement of the intermediate carbocation. {(10)

C. Account for the difference in boiling points of alkenes and alcohols. {(5)



Question 6

a) Write the reaction equations, including structures of both reactants and products, for
the reaction of methylbenzene with:
i, H,S0,/HNO, (3)
i, FeCly/d, (3)
iii.  CHsCH,COCI/AICI; (3)
iv.  2-chloropropane/AlCl; (3)
V.  H;50,/50;, (3}
b. show the mechanism for the acid catalysed ester hydrolysis of the following reaction.

Show all steps.
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