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Please sit with an empty seat between you and your neighbors. 
 
Unless specifically asked, you do not have to draw mechanisms for reactions. 
 
Feel free to ask questions about the questions, but please don’t ask questions about your 
answers, it distracts your neighbors. 
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1  Provide the products of the following reactions. If a reaction would produce stereoisomers, 
draw the isomers and indicate if they will be produced in equal or unequal amounts (4 pts each). 
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2a) Compared with benzene, indole is a more reactive aromatic molecule.  The 3-position of 
indole is the most nucleophilic carbon among all carbons.  Provide the products and mechanisms 
for the following reactions.  Show every intermediate with the proper charges and all the arrows 
required for each step of the reaction (5 pts for product, 10 pts for mechanism). 
 

 
 
 
 
 
 
 
 
 
 
 
 
2b) Draw a resonance structure of indole that explains why the 3-position is most nucleophilic (5 
pts). 
 
 
 
 
 
 
 
3. Draw the mechanism of the following reaction (6 pts) and label the thermodynamic product (2 
pts) and the kinetic product (2 pts). 
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4a) Draw the best resonance structure for the following species.  
 
CH3NO2 (3 pts) 
 
 
 
 

 (3 pts) 
 
 
 
 
 

(3 pts) 
 
 
 
 
 
 
5) Complete the following syntheses using any organic molecule of 4 carbons or less and any 
reagents you need. You do not have to show the synthesis of the 4-carbon or less molecule you 
use.  If your synthesis requires more than one step, provide the product after each step. All chiral 
products are racemic mixtures. 
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b)      (10 pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 

c)     (10 pts) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6a) Provide the hybridization of the oxygens and nitrogens.  
 
 

  (2 pts) 
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 (4 pts) 
 
 
 
b) Are the following molecules aromatic, anti aromatic, or does this designation not apply? (3 pts 
each) 
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