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Question 1 (10 marks) 

a) Provide the name for compound A and draw compound B in the spaces provided. 

CHO

CH2CH3

HH

BrBr

(1R, 2R)-2-methyl-cyclohexanol

A B

 

b) Draw 3 additional contributing resonance structures for each of the molecules below. 

i)  

 

 

 

 

 

 

 

 

 

ii)  

 

 

N

N

H

N

N

H
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Question 2 (5 marks) 

In the space provided, draw the structure of the conjugate base for each acid when ionized in water, 

wherein the protons indicated in bold are lost. 

 

H3C H

H3C

O

H

O

pKa = 55

H3C

pKa = 20

pKa = 20

+    H2O

+    H2O

+    H2O

+    H3O+

+    H3O+

+    H3O+

a)

b)

c)

 

 

Using appropriate chemical structures, explain why the two compounds in questions b and c have 

pKa values much lower than that of the compound in a.   
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Question 3 (12 marks) 

a) Circle the term that describes the stereochemical relationship between each of the pairs of 

molecules. 

i) 

 

 

 

 

ii)  

 

 

 

 

iii)  

 

 

 

b) For the following equilibria show which side of the equilibrium is favoured by writing the word 

LEFT or RIGHT above the equilibrium arrows. 

CH2

+

CH2OH

H3C OH

O

+      OH

H3C O

O

CH3

+

CH2O

+     H2O

H3C OH

O

+      CH3NH2

H3C O

O

+         CH3NH3

i)

ii)

iii)

 

identical molecules 

enantiomers 

diastereomers 

constitutional isomers 

identical molecules 

enantiomers 

diastereomers 

constitutional isomers 

identical molecules 

enantiomers 

diastereomers 

constitutional isomers 

CH3

HBr

BrH

Br

HBr

CH3H

H O H O

and

CH3

CH3

ClH

HCl H3C

CH3

Cl H

HCl

and

OHH

CH3

HHO

CH3

HHO

CH3

OHH

CH3

and

CH3

HBr

BrH

Br

HBr

CH3H

H O H O

and

CH3

CH3

ClH

HCl H3C

CH3

Cl H

HCl

and

OHH

CH3

HHO

CH3

HHO

CH3

OHH

CH3

and
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Question 4 (12 marks) 

Predict the major product(s) of the following reactions. CLEARLY show stereochemistry where it 

exists, use the templates where given. For each reaction, circle the term that applies to the major 

product(s) formed. 

H2O, H+, Hg2+

C C CH3H3C

1. H2, Lindlar's cat.

2. Cl2, H2O (excess)

HI

1. Na, NH3

2. D2, Pd/C

C C CH3H3C

enantiomers                   diastereomers                one product                   structural isomers

enantiomers                   diastereomers                one product                   structural isomers

enantiomers                   diastereomers                one product                   structural isomers

enantiomers                   diastereomers                one product                   structural isomers

C

CH

a)

b)

c)

d)
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Question 5 (4 marks)  

Circle ALL the incorrect parts of the following mechanisms (IF ANY). Marks will be deducted for 

incorrect circles. Note that all electron movement arrows are 2-electron arrows.  

a)  

HO

H
R4

R2

R3

R1

H
+

R3

R4

R1

R2

+  H2O

H
+

H2O

H
R4

R2

R3

R1

H

R4

R2

R3

R1

H2O  

 

b)  

 

 

 

 

 

 

 

 

 

H3C H

NH2
-

Br

H3C

+ NH3

CH3

H3C H

NH2
-

Br

H3C

+ NH3

CH3
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Question 6 (12 marks) 

a) Provide the reagents and write out the steps, including the structures of the intermediates in the 

following multi-step synthetic transformation. You do not need to include mechanistic details of 

your reactions.  

C C
Br

OH

H3CH2C H

CH2CH3H

+      enantiomer

 

 

 

 

 

 

 

 

b) Write the mechanism for the following transformation, showing intermediates formed and using 

curved arrows to indicate electron flow. 

 

 

OH

Br
Br2/H2O
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