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1.  

 
a. Draw all the products expected from the reaction shown 
 

1 equivalent

HCl  
 
 
 
  b.  
 

O
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  c. Indicate the positions at which you expect bromination (Br2, FeBr3) to occur.  
    

O OH

 
 
 
 

 
 

 
  

 
 
 
 
 
 
 
 

(20 points) 



2. a.   Rank the nitrogen atoms of histamine in order of increasing basicity (least basic=1; most basic=3). 
 

N

H
N
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b.  Arrange the following compounds in order of increasing reactivity as Diels-Alder dienes. 
 

 

 
 
 
 
 

c. Identify the following compounds as aromatic, antiaromatic or nonaromatic. 
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(20 points) 



3. Consider the following observations. 
 

a. Compound A is much more acidic than compound B.   Use drawings to explain your answer. 
 

A B  
 
 
 
 
 
 
 
 
 

b.  The product of the reaction below is C and not D. Use drawings to explain your answer.  
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c. Explain why the product of the following reaction depends on the amount of AlBr3 used. 

Use drawings to explain your answer. 
 
 
MeO

MeO OCl

3 eq. AlCl3

1 eq. AlCl3

MeO

MeO
O

MeO

MeO
O

 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

(30 points) 



4.  Draw a mechanism for each reaction sequence shown. 
 
 a.    
 

Cl

 AlCl3

 
 
 
 
 
 
 
 
 
 
 

b. 
 

Br 1. AlCl3

2. NaH
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O
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(25 points) 



5. Suggest a synthesis of the following molecules.  Start with benzene, and use any reagent or 
carbon compound you need.   Be sure to specify all the reagents you will need for each step. 

Assume you can separate the isomer you need from a mixture. 
 
 CHOOSE TWO OF THE THREE QUESTIONS. 

 
a.       
 

SO3H

Br  
 
 
 
 
b.               

OOH

this ring must come from benzene 
 
 
 
 
c.  

 

D

D

D
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(30 points) 


