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Aromatic Compounds Assignment
9.5 points

1. What term is used for all hydrocarbons consisting of rings containing alternating single and double bonds?  
a. annulenes  
b. polycyclenes  
c. cyclenes  
d. cyclohydrenes  
e. aromatic  

2. What is the common name of the aromatic compound that could be written as (C6H5)-O-CH3?  
a. acetophenone  
b. toluene  
c. phenol  
d. anisole  
e. styrene  

3. What is represented by the circle inscribed within the hexagon of a benzene ring?  
a. a completely delocalized pi system  
b. alternating sp2- and sp3-hybridized carbon atoms  
c. six double bonds  
d. three double bonds alternating with three single bonds  
e. two six-membered rings, each with three conjugated double bonds, in equilibrium with each other  

4. Which best describes the structure of the benzene molecule?  
a. a puckered, tub-shaped ring of six sp2-hybridized carbons  
b. a flat ring of six carbons with aligned and overlapping p orbitals  
c. a flat ring of six carbons connected by alternating single and double bonds  
d. an equilibrium mixture of two molecular structures that can be called 1,3,5-cyclohexatrienes  
e. a puckered, tub-shaped ring of six carbons with a cloud of six delocalized pi electrons  

5. What is the common name of Ph-OH?  
a. benzyl alcohol  
b. phenyl alcohol  
c. hydroxyphenyl  
d. phenol  
e. benzene alcohol  

6. What are the ring-carbon hybridizations in the sigma complex that form as an intermediate in electrophilic aromatic substitution?  
a. sp2 and sp3 only  
b. sp2 only  
c. sp2 and sp only  
d. sp and sp3 only  
e. sp, sp2, and sp3  
7. What is the rate-determining step in the reaction of Br2 with benzene, in the presence of FeBr3, to produce bromobenzene?  
a. the loss of a proton from the sigma complex, C6H6+Br-  
b. the reaction of benzene with FeBr3-Br2 to produce the sigma complex, C6H6+Br-  
c. the reaction of Br2 with FeBr3 to produce Br-  
d. the reaction of Br2 with FeBr3 to produce FeBr3-Br2  
e. the reaction of Br2 with FeBr3 to produce Br+  

8. Benzene is converted to nitrobenzene by a mixture of sulfuric acid and nitric acid. What is the catalyst for this reaction?  
a. sulfuric acid  
b. the sulfonium ion  
c. the nitronium ion  
d. water  
e. nitric acid  

9. Halogens are deactivating yet ortho, para-directing in electrophilic aromatic substitution. How do we explain this?  
a. a combination of inductive electron withdrawal and resonance electron donation  
b. inductive electron withdrawal with no resonance effect at all  
c. a combination of inductive electron donation and resonance electron donation
d. a combination of inductive electron donation and resonance electron withdrawal  
e. resonance electron donation with no inductive effect at all  

10. Which one of the following will not undergo a Friedel–Crafts alkylation?  
a. benzene  
b. p-chlorotoluene  
c. toluene  
d. benzoic acid  
e. bromobenzene  

11. Which term refers to an sp3-hybridized carbon bonded directly to a carbon of a benzene ring?  
a. benzylic  
b. phenylic  
c. arylic  
d. allylic  
e. alkylic  

12. What is the major product B of the following 2-step reaction?

Step 1: ethylbenzene + CH3-CO-Cl, AlCl3  → Product A 

Step 2: Product A, Zn(Hg), and aq. HCl → Product B 

a. m-diethylbenzene  
b. o-diethylbenzene  
c. m-ethylacetophenone  
d. p-diethylbenzene  
e. p-ethylacetophenone  

13. When a benzene ring undergoes electrophilic aromatic substitution, a sigma complex forms as an intermediate. How many pi-electrons does this sigma complex contain?  
a. 4  
b. 6  
c. 2  
d. 5  
e. 3  

14. Which one of the following factors is most important in determining the position of electrophilic attack on the ring of toluene?  
a. the presence of a catalyst  
b. the concentration of the toluene  
c. temperature  
d. resonance stabilization of the sigma complex  
e. the concentration of the electrophile  

15. What effect does a -NHC(O)CH3 substituent have on electrophilic aromatic substitution?  
a. It is deactivating and ortho, para-directing.  
b. It is activating and ortho, para-directing.  
c. It is activating and meta-directing.  
d. It is meta-directing but neither activating nor deactivating.  
e. It is deactivating and meta-directing.  

16. The -NO2 group deactivates the benzene ring toward electrophilic aromatic substitution. At which ring position(s) is this deactivation least effective?  
a. meta  
b. ortho  
c. ortho and meta  
d. ortho and para  
e. para

17. Which one of the following combinations would you expect in the nitration of bromobenzene?  
a. para product only and a faster reaction than benzene  
b. meta product and a slower reaction than benzene  
c. meta product and a faster reaction than benzene  
d. ortho, para product and a faster reaction than benzene  
e. ortho, para product and a slower reaction than benzene  

18. Which one of the following compounds will produce one and only one monobromination product?  
a. o-chlorotoluene  
b. p-methoxyphenol  
c. o-xylene  
d. m-dinitrobenzene  
e. m-nitroanisole  

19. What is the product of the Friedel–Crafts reaction of benzene with 1-chloropropane?  
a. isopropylbenzene  
b. toluene  
c. n-propylbenzene  
d. o-xylene  
e. ethylbenzene  


