
CHEM 212                 Spring 2023                   Exam 2: Part 1 
 

 
Name: ________________________________ 

 
 

 

 
 
 
 
 
 



Bonus. (+1 pt) Initial here _________ to certify that you understand that none of the reactions on this 

exam are stereospecific, and if a new chiral center is generated, it may have either configuration (which 

we would normally denote with a * at that chiral center). 

**You do not need to label any newly generated chiral centers on this exam.** 

1. Fill in the missing reactant, reagent(s), or major organic product in each box below. 

 

a.) (5 pts)    

 
 

 

b.) (3 pts) 

               

 
 

c.) (7 pts)  

 

 

 



d.) (4 pts) 

 
 

 

e.) (7 pts) 

 
 

 

f.) (6 pts) 

 

 

 

 

 

 

 

 

 

 

 



2. a.) Provide an arrow pushing mechanism for the reaction shown below. You may use general acid-

base notation. If you require an acid, use H-A. If you require a base, use :A-. (8 pts) 

 

b.) The reaction above is highly reversible. What conditions would you use in order to favor the 

reactants at equilibrium? (2 pts) 

 

 

3. (7 pts total)  

a.) The structure of the amino acid glutamine is shown below. Rank the three labeled protons in 

order of least to most acidic. 

   Least acidic                     Most Acidic 

 

b.) Circle the proton(s) that would be irreversibly removed by treatment with excess NaOH. Briefly 

explain your reasoning for full credit. 

 



4. A graduate student is trying to synthesize the ring below via an intramolecular Aldol reaction. Their 

mass spectrum indicates the correct molecular formula and a highly pure product, but the splitting 

and integrations of several NMR peaks don’t match up with the desired product. Draw the structure 

of the observed product they actually made, and explain why they won’t get their desired product 

through this route. Do NOT propose a new synthetic route to the desired product! (6 pts) 
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5. Provide an arrow pushing mechanism for the reaction shown below. (12 pts) 

 



6. Nitriles (R-C≡N:) react analogously to carbonyls in many ways. When a nitrile reacts with a Grignard 

followed by treatment with a weak, nonaqueous acid, an imine is formed. Propose a stepwise 

mechanism for the reaction shown below. (5 pts) 

 

 

 

 

7. Fill in the missing reagents or intermediates to complete the synthetic scheme below (10 pts) 

 

 

 



8. (8 pts total) The reaction below does not yield the desired product. Instead, an ester is formed.  

a. Provide a stepwise mechanism for the formation of the actual product observed (the ester). 

 

b. Propose a revised synthesis that will yield the desired product. You must use the same alkyl 

halide shown in step 2) above, but you can start with a different carbonyl compound. 

 

 



9. (10 pts) The desired product below can be made from the given starting materials using reactions we 

have learned in class.  You must use both of the starting materials.  Provide a synthesis in the box 

below.  Hint: you’ll have to alter both of the starting materials before they react with each other.  

 


