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Question 1
@ @ Write two isomeric structures of the compounds with the molecular
formula CoHgO.

(ii) Name the two isomers

(iii) Give the organic classes of these compounds (5)
(b) Briefly explain the following terms and give appropriate examples (10)

(i) Stereoisomers '

(i) Enantiomers

(iii) Racemic mixture or racemate

(iv) Chiral molecule
(v) Stereocenter
(c) Write the Fischer Projection structures for: (4)
(i) (R)-2-butanol
(i) (S)-glyceraldehyde {2,3-dihydroxypropanal, HOCH,CH(OH)CHO}
(d) Esterification of (-)-lactic acid with methanol gives (+)-methyl lactate

HCI
CH3CH(OH)COOH + CH30H —— % CH3CH(OH)COOCH; + H,0
Has the configuration changed? Explain. (6)

Question 2

(@) Give IUPAC names for the following compounds:

Br CHg OH

0 CHZTHCHZCH3 HyC——CCH,CH,CH,CH,CH,CHCHj

(ii)

cl CHg
CHs
Br 0
(i) (v) CH,CH,CH,C—OH (8)
CH,



(b) Compare Sy1 and Sn2 reactions and state the factors that affect these
reactions. (5)
(c)  Arrange the following alkyl bromides in order of decreasing reactivity in an
Sn2 reaction; 1-bromo-2-methylbutane, 1-bromo-3-methylbutane, 2-
bromo-2-methylbutane, and 1-bromopentane (4)
(d) Determine the products that will be formed from the Sy2 reaction of:
(i) 2-bromobutane and hydroxide ion (OH")
(i)  (R)-2-bromobutane and hydroxide ion (OH")
(iiiy  (S)-3-chlorohexane and hydroxide ion (OH")
(iv)  3-ilodopentane and hydroxide ion (OH) (8)

Question 3

(a) Outline the mechanism for the following Friedel-Crafts Alkylation reaction:
CHj

Ci CH—CH,
AICl

+ CH;CHCH,

+ HCl + AICkL

8
(b)  Write the structure of the indicated intermediate products and the principal
organic products of the following reactions:

FeCl; / Cl, , H,80,/S0,

(i) (2)

H2504 / HN03 - 9 FCC]3 /Clz

(ii) (@)



CH;

KII\{/IEO“ - 9 FeBr; / Br, - 7 |
(iii) (2)
CHa,
H,80,80; .
(iv) (1)
CH3
KM1'104 - 9
T >
v) Ci (1)

(c) Explain the following observations:
(i Benzene undergoes electrophilic aromatic substitution and not

electrophilic addition. . (3)
(i)  Resonance effect in the reactions of aromatic benzene. (3)
(iii)y  Inductive effect in the reactions of aromatic benzene. (3)

Question 4
(@)  Give the mechanism for the acid-catalysed hydration of alkenes using

3,3-dimethyl-1-butene.
CHs

H3C_C_ﬁ:CH2

CH3
3,3-dimethyl-1-butene (10)



(b)

()

(d)

Outline the steps of the hydration of 3,3-dimethyl-1-butene using the
oxymercuration-demercuration mechanism. | (10)
Do the reactions in (a) and (b) follow the Markovnikov’s rule? Explain your
answer. (3)
Which of the above reactions is regioselective? Explain your answer. (2)

Question 5

(a)

(b)

(c)

Give a brief description of how the following classes of compounds could
be separated:

@) Secondary alcohols and tertiary alcohols

(ii) Phenols and carboxylic acids

(ili)  Aldehydes and ketones

(iv)  Primary amines and tertiary amines (8)

Outline the synthesis of 4-octanol (CH3CH,CH,CH(OH)CH2CH2CH,CH3)
from butanal (CH;CH>CH,CHO) and butylmagnesium bromide
(CH3CH2CH,CH,MgBr) (5)
(i)' How would you prepare phenylmagnesium bromide? 4)
(i)  What would be the product of the reaction of phenyimagnesium

_ bromide with each of the following reagents?

1. H0
2. CsHsCOCI
3. H.CO
4, CH3;CH,CH,CH,CH,COOH (8)
Question 6
(b) Keto enol tautomerism can be both base and acid-catalysed. Show the
mechanisms for both reactions. (10)
(c) Define the terms:
(i) Aldol addition
(i)  Crossed or mixed aldol additions 4)



(d)
(e)

(e)

What kinds of products are formed from these reactions? (2)
Show the net reactions for the formation of the aldol adduct from

(i) propanal in dilute NaOH

(i) acetone in dilute NaOH (4)
Outline a general mechanism for the acid-catalyzed aldof additions of
carbonyl compounds. (5)



