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CHM 2120A 
Midterm #1 

October 4, 2017 
 
 
 
 

 
First Name: _____________________   Last Name: _______________________ 
 
Student Number: ______________________        Seat number: __________________ 
 
 
 
Approximate total number of marks: 94 
The marks are given as a guide and are subject to change. 
You can write in pen or in pencil. 
Molecular models can be used but not shared. 
Calculators or any other electronic devices may not be used for any reason.  
There is a pKa table on the last page. 
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1. Draw the following molecule: (E)-3,7-dimethylocta-2,6-dienal. (3 points) 
 
 
 
 

2. Estimate the pKa value of each of the indicated protons. (4 points) 
 
 

 
 
 

3.  What is the hybridization of each of the indicated atoms? (4 points) 
 
 
 

 
 

 
 

4. Draw the compound below in its most stable chair conformation. (4 points) 
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5. Decide whether each of the following compounds is aromatic, anti-aromatic, or non-aromatic and 
justify your choice. Please support your answer with a drawing if you are discussing the position 
of electrons or orbitals in space. (8 points) 
 

a.    

 
 
 
 
  
 

b.  

  
 
 
 
 

c.  
 

 
 
 
 

6. Draw the major organic product(s) for the following reactions. (3 points each; total 6 points) 
 

a.   

  
 

 
b.    
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7. For the following reaction: 
a. Draw the mechanism and products. (5 points) 
b. Determine the direction of the equilibrium. (1 point) 
c. Justify your answer in part b using both data and chemical reasoning to support your 

answer. (3 points) 
 

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
8. Draw the predominant form of each of the following compounds in a solution at pH 7. (3 points) 

 

 
 

 
 
 

9. For the following compounds: 
a. Circle the strongest base for an E2 reaction. (1 point) 
b. Underline the bulkiest base for an E2 reaction. (1 point) 
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10.  
a. Expand all the atoms involved in the mechanism below to reveal the implicit atoms (C, H) 

and electrons.  (2 points) 
b. Add curved arrows to describe the mechanism for the following. All reagents and 

intermediates have already been shown. (8 points) 
 

 

 
 

 
11.  

a. Draw the product of the reaction steps shown below. (3 points) 
b. Map all the atoms between starting materials and products (i.e., label the atoms in the 

starting material and identify the corresponding atoms in the products). (2 points) 
 

 

 
 
 
 
 

12.  
a. Draw the product of the reaction step shown below. (2 points) 
b. Draw the transition state for that step. (3 points) 
c. Map each of the atoms between starting materials and products (i.e., label the atoms in the 

starting material and identify the corresponding atoms in the products). (2 points) 
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13. The following images represent the orbitals involved in an E2 reaction. Label each orbital and 
describe how each orbital is involved in the reaction. If an orbital has more than one lobe, be sure 
to label each lobe. (7 points) 
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14.  
a. What is the major mechanism type for the reaction below? (1 point) ______  
b. Draw the starting material in the Newman structure of its reactive conformation. (3 points) 
c. Draw the mechanism and the major organic product. (3 points) 

 

 
 
 
 
 
 
 
 
 

d. Considering the major substitution and elimination mechanisms studied so far (E1, E2, 
SN1), justify the choice of mechanism you proposed and include a comparison to a 
mechanism you did not propose. (3 points) 

 
 
 
 
 
 
 
 
 
 

 
15. Draw the mechanism and substitution product of the reaction below. (6 points) 
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16. Add the appropriate reagents to effect the following transformations: (3 points) 
 
 

a.   

  
 
 
 

b.  
 

  
  
 
 

 
17.  

a. Circle the fixed mindset questions in the following list, even if they are not true for you: (2 
points) 

• My ability in this subject is something I cannot change 
 

• I don’t like to ask questions because it shows what I don’t know 
 

• I'm not an organic chemistry person 
 

• I feel smart when I don't make mistakes 
  

b. Rewrite one of the fixed mindset statements from the list above into a growth mindset 
statement. (1 point) 

 
 

 
 
 
 
 
BONUS!  (3 points) 

Propose a mechanism and products for the following reaction: 
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