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CHM 2120A 
Midterm #2 

November 5, 2014 
 
 
 
 

 
First Name: _____________________   Last Name: _______________________ 
 
Student Number: ______________________        Seat number: __________________ 
 
 
 
Approximate total number of marks: 88 
The marks are given as a guide and are subject to change. 
You can write in pen or in pencil. 
The use of molecular models is permitted but they cannot be shared. 
The use of calculators or other electronic devices is not permitted.  
The final page has a pKa table, 1H chemical shift table, and IR table; it can be detached. 
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1. Determine the structure of the following unknown, which has molecular formula of C8H16O2. The 
1H NMR spectrum is below. Only the three labeled areas at the bottom will be marked. (11 points) 

 

Signal δ  
(ppm) 

Integration Multiplicity Ideas (not marked) 

A 4.13 2H t  

B 2.39 1H m  

C 2.21 2H d  

D 1.73 2H m  

E 0.91 6H d  

F 0.89 3H t  

 
Fragments that you are certain of (all atoms should be accounted for):  
 
 
 
 
 
 
 
Final structure Incorrect structure that fits the fragments with 

justification  
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Extra space  — Not marked 
 



 4 of 12  

2. Circle the most basic atom in the Lidocaine, shown below. (1 point) 
 

 
 

3. Circle the molecule from each set that best fits the IR spectrum.  
a.    (2 points) 

 

 
 

b.   (2 points)  
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4. Assign all the signals in the 1H NMR spectrum below by writing the corresponding letter of each 
proton over the signal: (9 points) 

 

 
 
 
5. Specify one 1H NMR method you could use to differentiate between each of the following pairs of 

compounds.  
a.  (2 points) 

 

  
 

b. (2 points) 
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6. Draw the major organic product(s) OR the required reagents for each of the following reactions. (3 
points each: 9 points) 
 

a.   

 
 

 
b.    

 
 
  
 
 

c.  

 
 
 
 

7. Give the mechanism and major organic product for the following reaction. (6 points) 
 

 

 
 
 
 
 

 
 
 
 

Br

+

HN
N
H

O

Ph
Br NaOCH3

DMF (solvent)

O HO

H3PO4

O NH2HO

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil

alisonflynn
Pencil



 7 of 12  

8. Propose a mechanism and the major organic product for the following reaction. (6 points) 
 

 
 
 
 
 
 
 

9. Add curved arrows to show the movement of electrons in each of the reaction steps below. Add 
lone electrons and draw carbons explicitly as needed. (8 points) 

 

 
 

 
10.  Draw the product of each of the reaction steps below. (4 points) 

a.   
  

 
 
 
 

b.  
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11. Propose a synthesis of the following molecule starting from the alkene provided (8 points). Include 
an analysis (bonds broken, bonds formed, stereochemistry, and regiochemistry, as applicable) (4 
points). A retrosynthetic analysis is not required. 
 

 
 
Analysis: 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Synthesis: 
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12. Consider the analog of Abilify, an antipsychotic drug, below. 
a. Point (with an arrow) to one bond that could NOT be made by an SN2 reaction. (1 point) 
b. Circle one bond that could be made by an SN2 reaction. (1 point)  

 

 
 

c. Draw the two synthon pairs for making the bond in part b. You can use R groups. (4 points) 
 
 
 
 
 
 
 
 
 
 
 
 

d. Circle the best choice of synthon pair. (1 point) 
e. Justify your answer in part d. (2 points) 

 
 
 
 
 
 
 

f. Draw the actual reagents you would use. (3 points) 
 
 
 
 
 
 
 

g. Identify (using an equation or short explanation) one potential side reaction that might occur 
if you performed the reaction as shown. (2 points) 
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BONUS!!!  
Consider the structure of Claravis, an antiacne medication, shown below. 
 
 

 
 

 
a. Circle the isoprene units in the molecule. (2 points) 

  
b. How many signals are expected in its 1H NMR spectrum? (1 point)   ________ 

 
c. What is Claravis’ pKa? (1 point)   ________ 
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