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  AUTHORIZED MEMORANDA
None. 
Students MUST count the number of pages in this examination question paper before beginning to write, and report any discrepancy to a proctor.  This question paper has 1O pages.

This examination question paper  MAY NOT  be taken from the examination room.

In addition to this question paper, students require:

An examination booklet   
yes
no 
A Scantron sheet   

yes
no 



          Scrap paper 



yes
no 

________________________________________________________________

Total Marks = 100

Student Name:  ________________________________ 

Student Number: _______________________________

1a. Draw 40 simple, representative molecules, each illustrating a different functional group as listed below (20 marks).   Ensure that each molecule contains at least one carbon atom. 
FUNCTIONAL GROUP                                                                                                             EXAMPLE
1. Carbon-carbon double bond …………………………………………………..                          

2. Conjugated Diene…………………………………………………………….. 

3. Cyclopropane………………………………………………………………….

4. Carbon-carbon triple bond…………………………………………………….

5. Primary alkyl halide……………………………………………………………

6 Secondary alkyl halide……………………………………………………….. 

7 Tertiary alkyl halide

8 Aromatic halide………………………………………………………………..

9 Primary alcohol ………………………………………………………………..

10 Secondary alcohol…………………………………………………………….. 

11 Tertiary alcohol………………………………………………………………..

12 Phenol (Aromatic alcohol)……………………………………………………..

13 Ether…………………………………………………………………………….

14 Epoxide………………………………………………………………………….

15 Thiol ……………………………………………………………………………

16 Disulfide…………………………………………………………………………

17 Thioether ……………………………………………………………………….

18 Sulfoxide ……………………………………………………………………….

19 Sulfone ………………………………………………………………………….

20 Sulfonic Acid……………………………………………………………………

21 Amine (Primary)……………………………………………………………….. 

22 Amine (Secondary)……………………………………………………………..

23 Amine (Tertiary)………………………………………………………………..

24 Quaternary Ammonium  Salt …………………………………………………..

FUNCTIONAL GROUP                                                                                                       EXAMPLE

25 Aromatic Amine ………………………………………………………………..

26 Aromatic Nitro………………………………………………………………….

27  Aldehyde…………………………………………………………………………..

28 Ketone………………………………………………………………………………

29 Carboxylic Acid…………………………………………………………………….

30 Carbon  monoxide………………………………………………………………….
31 Ester…………………………………………………………………………………

32 Thioester…………………………………………………………………………….

33 Primary Amide……………………………………………………………………….

34 Secondary Amide……………………………………………………………………

35 Tertiary Amide………………………………………………………………………

36 Nitrile………………………………………………………………………………..

37 Imide…………………………………………………………………………………

38 Acid Anhydride………………………………………………………………………

39 Acid halide……………………………………………………………………………

40 Carbon dioxide…………………………………………………………….
1b.  Circle and name any 4 functional groups found in the molecule shown below (4 marks).   Assign  (R)- or (S)- configuration to the chiral centre. Show reasoning (1 mark).    
                                                
2.  Structure.  Answer the following questions with respect to Molecule A shown below (10 marks).  
i)      Draw the shorthand (skeletal) structure. 

                                                                                  Molecule A:
ii) Draw the lone pairs on the oxygen atom.

iii) Assign a hybridization state to all carbon atoms.

iv)    Calculate the degree of unsaturation  using  the appropriate formula.

v)  Give a systematic name. 
vi) Draw a Newman projection  of  Molecule A in its staggered conformation looking down the Carbon 3- carbon 2 bond  (Carbon 3 in front).

vii)  Draw a constitutional  (structural) isomer  of  Molecule A.  

viii) Is Molecule  A chiral? Why or why not? 

ix) Draw the conjugate base of Molecule A (1 mark).  Add a proton to the hydroxyl oxygen of Molecule A and draw the resultant structure (1 mark)
3.  Physical or Spectroscopic Properties (10 marks)

a)  Give 3 intermolecular forces that influence physical properties of organic molecules (3 marks).
1.

2.

3. 

b)  Predict which compound will be more soluble in water. Why? (2 marks). 

i)  
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             ii) 
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c)  Predict which compound will be lower boiling.  Why? (2 marks).   

i)                  
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ii)                   
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d)    Give an example of a molecule containing a conjugated diene and a molecule containing a nonconjugated diene. (2 Marks).   What kind of spectroscopy can be used to distinguish between the two kinds of dienes.  
4. Show the reagents necessary for each reaction. (10 marks) NB.  Heat is a “reagent”. 
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5.    Reactions: Show the starting material that will lead to the product shown (10 marks)
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6. Reactions: Show the expected product(s) for the following reactions. (10 marks)
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7.   Mechanism: Complete the mechanisms for the following reactions, showing all Intermediates or Transition States by filling in the blanks provided.  Use curly arrows to show the flow of electrons from electron rich to electron poor sites (15 marks).   
a)  E2 - Elimination    
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b)  Epoxide Methanolysis 
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c) Electrophilic Aromatic Substitution   
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8.Using the reactions you have learned this term, show how you would prepare the following target molecules from the given starting material. Indicate required reagents. (10 marks). 

a)  
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[image: image13.emf]HC

C

Suitable alkyl bromide(s)

O

(racemic)


Bonus:  What are the two kinds of symmetry elements. (Both start with the letter “R”)
� EMBED ChemDraw.Document.6.0  ���








4

_1558415097.cdx

_1558416581.cdx

_1558426605.cdx

_1574498419.cdx

_1574498880.cdx

_1574498325.cdx

_1558426364.cdx

_1558415741.cdx

_1520317059.cdx

_1558352210.cdx

_1558353294.cdx

_1558353368.cdx

_1552289193.cdx

_1520317033.cdx

