






A substituent can donate electrons into the ring by 
delocalizing its lone-pair electrons (resonance): 





Electron withdrawing by resonance: 

C=O, CN, and NO2 also withdraw 
electrons by resonance 



Question  
•  Arrange the compounds below in order

 of decreasing rate of chlorination.  

•  A)  1 > 2 > 3 
•  B)  2 > 3 > 1 
•  C) 3 > 2 > 1 
•  D) 1 > 3 > 2 

Question 

•  Which compound will add a nitro group
 to the meta position? 

•  A)      B) 

•  C)     D) 





Question  

•  Which is the most likely candidate for
 substituent X based on the partial rate
 factors for nitration given beside the
 structural formula?  

•   A)  -OCH3 
•   B)  -CH=O 
•   C)  -SO3H 
•   D)  -Br 

Question 

•  Which reactants combine to  
•   give the species shown at  
•   the right as a reactive  
•   intermediate?  
•    
•   A)  Benzene, isopropyl bromide, and HBr 
•   B)  Bromobenzene, isopropyl chloride, and

 AlCl3 
•   C)  Isopropylbenzene, Br2, FeBr3 
•   D)  Isopropylbenzene, light, and heat 

Identify the following as activating (I) or deactivating (II) and as
 ortho-para (III) or meta directors (IV). 

Question 
Question 

•  Which of the following statements is false? 
•   A)  All activating groups are ortho, para

  directors. 
•    B)  Halogen substituents are slightly

 deactivating, but are ortho, para directing. 
•   C)  Strongly activating substances are

 meta directors. 
•   D)  Some of the most powerful activating

  substances are those with an oxygen directly
 attached to the ring. 



Question 
•  Which step is incorrect in respect to its

 major organic product?  Give the letter 
•   corresponding to the first incorrect step.  

•   A)  Step A   B)  Step B 
•   C)  Step C   D)  Step D 


