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1. (16 points) For the following pairs of compounds, circle the compound that reacts faster with the 
indicated nucleophile. For the faster reacting compound only, draw the product of its reaction with 
the indicated nucleophile. 
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2. (24 points) Hydrolysis of benzonitrile produces benzoic acid. The hydrolysis occurs in two 
stages. The first stage involves hydrolysis of the nitrile to furnish an amide. The second stage 
involves hydrolysis of the amide to furnish an acid. Propose a mechanism to account for the 
benzonitrile hydrolysis. For each intermediate, draw all lone pair electrons, any formal charges, and 
all important resonance structures. Use the arrow pushing formalism to interconvert intermediates. 
 
A. First Stage: Hydrolysis of the nitrile to furnish an amide. 
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2 (continued) 



 
B. Second Stage: Hydrolysis of the amide to furnish an acid. 
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3. (12 points) Propose mechanisms to account for the following transformations. For each 
intermediate, draw all lone pair electrons, any formal charges, and all important resonance 
structures. Use the arrow pushing formalism to interconvert intermediates. 
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4. (18 points) Draw the major product expected when the indicated starting materials are subjected 
to the following multi-step transformations. 
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4. (Continued) 
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5. (20 points) The bromination of “acetophenone” under acidic conditions occurs by way of an enol 
intermediate. 
 
A. (15points) Propose a mechanism for this transformation. For each intermediate, draw all lone 
pair electrons, any formal charges, and all important resonance structures. Use the arrow pushing 
formalism to interconvert intermediates. 
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B. (05 points) Based on the mechanism you have proposed, clearly explain why products of “over-
bromination” are not observed in this transformation. Draw structures that illustrate key points. 
 
 
 
 
 
 
 
 
 
 
 
 



6. (10 points) Devise a synthetic route to accomplish the following transformations. Clearly number 
each step of your proposed sequence. (Hint: Try to work backwards) 
 
A. (Hint: Notice a 1-carbon homologation has occurred) 
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B. (Hint: Start with an ozonolysis reaction) 
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C. (Hint: Think Claisen condensation) 
 
 

H3CO

O
?

CH3

O

HO

CH3

CH3

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D. (Hint: Employ acetoacetic ester synthesis) 
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