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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. 
Please don’t ask questions about your answers, it distracts your neighbors. 
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1. Draw the structure of each of the following molecule (4 pts each).  
 
1a)  3,3-dimethyl-4-hexyn-1-ol 
 
 
 
 
 
 
 
1b) (3E, 5Z)-3-bromo-3,5-octadiene 
 
 
 
 
 
 
 
1c)  2,4,6-trinitrotoluene 
 
 
 
 
 
 
 
 
 
2. Identify the fastest and the slowest reaction in each of the following sets of reactions, 
respectively (3 pts each).  
 
2a)    

   
 
 
 
Fastest reaction:  _______________  Slowest reaction: _______________ 

+

COOMe+

COOMe+

120oC
COOMe

MeOOCA.

B.

C.

120oC

120oC
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2b) 

 
 
 
 
Fastest reaction:  _______________  Slowest reaction: _______________ 
 
 
2c) 

                 
 
 
 
 
 
 
 
 

     
 
 
 
Fastest reaction:  _______________  Slowest reaction: _______________ 

A.

B.

C.

+ HBr

Br

+ HBr

Br

+ HBr

Br

C.

Br
FeBr3, Br2

D.

NO2
FeBr3, Br2

A.

B.

FeBr3, Br2

FeBr3, Br2
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3. Determine whether each of the following structure is aromatic, anti-aromatic or non-aromatic 
(3 pts each). 
 
3a)    3b)    3c) 

                    
 
 
________________  ________________  ________________ 
 
 
3d)    3e)    3f) 
 

                              
          
 
_________________  ________________  ________________ 
 
 
4. Use curved arrow or fishhook notation to draw the mechanism for each of the following 
reactions (8 pts each). 
4a) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

NN

Br H

NH2+

N
H

N
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Hg2+, H2SO4, H2O
O
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4b)  

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
5. Provide the major product of the following reaction. If the reaction produces a racemic 
mixture as the major products, draw only one enantiomer. (4 pts each) 
5a) 

 
 
 
5b) 

 
 
 
5c) 

 
 

Br
PrCl, AlCl3

Br

1. BH3, THF;

2. H2O2, NaOH.

HBr, -80 oC

O
O

O

heat
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5d) 

 
 
 
 
5e) 

 
 
 
Draw the transition state of the above reaction (5e) that leads to the major product (2 points) 
 
 
 
 
 
 
 
 
 
6. Complete the following syntheses using the provided starting material, any organic molecule 
of 4 carbons or less, and any inorganic 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. 
6a) 4 pts 
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6b) 6 pts 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
6c) 4 pts 
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