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Section A: (compulsory - answer all Questions) 

1. What is the relationship between the structures shown? 

o cfJ 
e II _I 

3HC-C--C-CH3 3HC-C--C-CHs 

I I 

CH3 CH3 

A. Resonance forms 

B. The same compounds 

C. Different compounds 

D. Isomers 

2. Which of the following molecules is the least soluble in water? 

a. CH3CHO 

b. H2C=CHCH2CH3 

c. H2C=CHCH20H 

d. CH3CH20H 

3. What is the total charge of the following species? 

. . 
H '0· H

I II I__H 
HC-C-C-N 

3 •• " 
.H 

a. +1 

b. +2 

c. 0 

d. -1 

4. Which of the following is an isomer for cycloheptanol? 

2 



OH 

OH 

b.' 	 I I.. N NY
c. 

5. 	 What would be the major organic product of the reaction scheme shown below? 

L Excess MeMgBr 
lit 

2.pH7 

a) Q-(~ 
b) Q-(H 

n lH 

~Me 

c) Me 

d) Q-(M. 
6. 	 The ozonolysis of limonene (an oil from lemon) gives formaldehyde and 

compound X. choose the correct structure for compound X. 

x +.. 
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a) b) c) 

H 

H 

d) a e) 

7. Which of the following reactions is incorrect? 

sr ,:::,-OH
;: 

.::-
;::. 

EA O 
B 

c 

8. 'Give the IUPAC name of: 
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H 

Br CI 

H 

a. (2R,3S,4S)-3-bromo-3,4-dichloro-2-pentanol 

b. {lR,2R,3R}-2-bromo-2,3-dichloro-1,3-dimethyl-propanol 

c. (lR,2S,3R}-2-bromo-1,2-dichloro-1,3-dimethyl-3-propanoI 

d. (2R,3S,4R)-3-bromo-3,4-dichloro-2-pentanol 

9. 	 Which of the following is the most stable carbocation having the molecular 

formula ~H9+? 

a) 

10. 	 Which of the following has a meso stereoisomer? 

CI\ H )==<CIl==<b) H . CI d) H H 

.... 
11. 	 Which of the following alkyl halides gives only one alkene as the product in the 

E2 reaction? 

0- ir 
CH2fCHa 

d. 
C)Lc~

a. 	 CHa 

12. 	 Which of the following will give the transformation shown? 
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+? ~ 

a) Ch, H20 


b) PBra followed by HaO+ 


c) Hg(OAch/H2S041 water 


d) BHa, THF followed by H2021 OH­

13. 	 Which of the following is a 3" amine? 

CHs 0 

I 	 1/ O/CHs
3HC-C-CHs 3HC-C /CHs 

I 	 --N" a. NH2 b. CHs C. 
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Section B: (answer any 3 questions) 

Question 1 

a. 	 Classify these reactions as additions, eliminations, substitutions or 

rearrangements 

a. CH3Br+ KOH ~ CH30H + KBr 

(3) 

b. 	 Which of the following would you expect to behave as electrophiles and 

which as nucleophiles? 

(i) H+ 

(ii) HO_ 

(iii) Br + 

(iv) CO2 

(v) NH3 

(Vi) Mg2+ 

(vii) Cr3+ (7) 

c. 	 Which reagent in each pair will react faster in an SN2reaction with hydroxide ion? 

(6) 

i) 

ii} (CH3hCCI or CH3CI 

iv) H2C=CHBr or H2C=CHCH2Br 

c. 	 The hydrolYSiS of 2-iodo-3-methylbutane yields a tertiary alcohol as the major 

product. Provide an equation, with mechanism, for this reaction and explain 

why the tertiary alcohol is the major product. Also, give the name and structure 

of both the major and minor products. (9) 
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Question 2 

a) Consider the following diagram and answer the questions below. 

F 
R 
E 
E 

E 
N 
E 
R 
G 
Y 

Transition state 

Activation energy 

reactants 

I + cf' 
HO~ 

pro ucts 

REACTION COORDINATE 

i) Write an equation that expresses the rate of the reaction. (1) 

ii) Classify the type of organic reaction occurring. What 

mechanistic pathway is followed? .... (1) 

iii) Identify the leaving group and nucleophile. (1) 

iv} Name one source from which the nucleophile can be 

obtained. (1) 

v) State the conditions that would favour the type of mechanism 

identified in Question (ii) above. (5) 

vi} Briefly explain the following terms 

• transition state and (2) 
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• 	 Activation energy. (2) 

vii) Give a complete mechanism, showing all arrows, for this 

reaction. (6) 

viii) Does this mechanism affect the stereochemistry of the 

product? If yes, explain how. (4) 

ix) 	 Give the name of the mechanistic pathway that the reaction would take 

when the hydroxide ion is replaced with a hindered base such as tert­

butoxide ion (2) 

Question 3 

a. 	 Provide the reagents required to accomplish the following transformation, and 

show, by means of a reaction mechanism, how the product is formed (10) 

b. 	 What reagents could you use to accomplish the following transformations, 

affording compounds 1, 2 and 3. (3) 

. ... 

H 

1 

CH3 

2 
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.. 
3 

c. 	 Classify the alcohols (1 & 2) as primary, secondary or tertiary. (2) 

d. Show the mechanism for the following reaction. 	 (10) 

CHs 

1 

Question 4 

a. 	 Show, with mechanistic detail, how the ester (below) is formed from a carboxylic 

acid and an alcohol in the presence of an acid catalyst. (10) 

b. Provide the missing reagents, product and/or reaction conditions where necessary 

for accomplishing the following transformations. Mechanisms are not necessary 

0 

OEl ? 
II 

i) 	 (4) 

?)=0 + ? 	 .. )=N-~-Ph 
ii) 	 (3) 
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Br 1. NaN02• H2S04 
0-50 C 

? 

iii) CH3 (2) 

OH 

+ ? base 

iv) (1) 

base ? + ? 

(3) 

? 

vi) "". (2) 

Question 5 

(a) What is stereochemistry (2) 

(b) How do structural (constitutional) isomers differ from stereoisomers? (3) 

(c) What is a chiral molecule? How does it differ from an achiral molecule? (3) " 

(d) What is the difference between enantiomers and diastereomers? (3) 

(e) Illustrate the structures of cis- and trans-2-butene (4) 

(f) Which alkenes do not have geometric isomers? (4) 
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(a) 	 Explain the following observations: 

(i) 	 Benzene undergoes electrophilic aromatic substitution and not 

electrophilic addition. (3) 

(ii) 	 Inductive effect in the reactions of aromatic benzene. (3) 
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