


11-12) Give the starting materials for the following reactions. 
 
11)  

Cl2, AlCl3

Cl

CN

12)  
 

NO2
HNO3, H2SO4

NO2

 
13-14) Draw the products. 
13)  
 

CO2H

CO2H

Na, NH3, CH3CH2OH

14)  
 

Cl NO2

NaOH
O2N

 
 
15-16) Give the reagents for both of these substitutions. 
 

Br

Br  
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17-18) State two fundamental problems with the below Friedal Crafts 
acylation reaction. 

O

O2N

Cl O

AlCl3

O2N  

 ortho/para directors, 

 

 
 
 
 
 
 
 
 
 
 
19-20) Bearing in mind that –CH2CH3 and –Br are both
design a synthetic route for the below transformation. 

CH2CH3

Br
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