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MIDTERM #1 

CHM 2120 3X 

Prof: Mark Dornan 

 

Last name: __________________________ First name:__________________________          

 

Student #:____________________________ Date: June 16th 2015 

 

Notes:  

- Approximate total number of points: 60 

- There are 10 pages in this exam 

- Molecular models are allowed 

- Re-grade requests for exams written in pencil will not be considered 

 

 
pKa table 

Acid pKa 

HBr -9 

ROH2
+ -2 

H3O+ -1.75 

RCO2H 5 

R3NH+ 10-11 

H2O 15.75 

ROH 16-18 

RC(O)CH3 20 

HC≡CH 25 

H2 36 

R2NH 35-40 

CH2=CH2 44 

RCH3 55 
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1. Provide the reaction type of the major product (SN1, SN2, E1 or E2) and predict how the given 

change in reaction conditions would affect the rate of this reaction (Faster, Slower or No 

change). 8 marks                  
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2. Provide the products for the following reactions. 12 marks 
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3.  

a. Explain why the following reaction will not work as shown. 1 mark 

b. Provide the product and mechanism of the reaction that would occur instead. 2 marks 

 

 
 

 
 

 

 

 

 

 

 

c. How would you make the product shown starting from the same reactant? Provide reagents, 

and reaction conditions (no mechanisms needed). 5 marks 
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4.  

a. Predict the major neutral product(s) for the following substitution reaction and provide the 

mechanism. 8 marks 
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b. Complete the reaction coordinate diagram that describes this reaction. Include intermediate 

structures.  4 marks 

 

 

 
 

c. Indicate the transition state of the rate determining step on the diagram with the symbol (‡) 
and draw the structure of the transition state below. 3 marks 
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5. Consider the reaction below. 

 

 

 
 

a. What type of reaction (SN1, SN2, E1 or E2) do these conditions favour? 1 mark 

 

 
 

 

b. Write the expected product and the mechanism by which it forms. Include a chair model of the 

reactive conformation. 5 marks 

 

 
 

 

 

c. What are the implications on the reaction’s regiochemistry by using LDA as a base instead?    

2 marks 
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6. The following observations were made. Briefly explain the selectivity of the first reaction. 

Explain and write a mechanism to justify the selectivity of the second reaction. 5 marks 
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7. The following reaction was completed and the major product shown was obtained. 

 

 
 

The most prominent minor product was isolated and an IR spectrum was acquired as shown 

below. Provide the most likely structure (2 marks) and highlight key peaks on the IR spectrum 

that support your answer. 2 marks 
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8. Bonus question: 

 

What is your favourite reaction (1 mark) and why? (2 marks) 

 

 


