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CHEM3900        Name: ______________________________ 
Practice EXAM #1   Summer 2023    200 pts     

10:00 am  
        
A- Multiple Choice.  
 
Circle the correct answer to the following questions (100 pts = 10 pts/each).                  Lect. 1 – Worksheet 2  
             
1) Which of the following structures has no conjugation? 
A)                A) 

B)    B)                         
C)             
D)  
E) None of the above               
          D) 
                                         C) 
  

 
2) Of the following structures, which is meta substituted?     HW 15.1 
A) A only 
B) B only 
C) C only          A)               B)     C)     D) 
D) A and B only 
E) B and C only 
 
3) Monobromination of toluene gives which compound(s)?     HW 16.1 
A) A only 
B) B only 
C) C only 
D) All of the above 
E) None of the above  
 
             A           B           C   
 
4) Rank the compounds below in order of increasing reactivity to electrophilic substitution: HW16.8 
A) phenol, benzene, chlorobenzene, benzoic acid 
B) benzene, chlorobenzene, phenol, benzoic acid 
C) benzoic acid, chlorobenzene, benzene, phenol  
D) benzene, chlorbenzene, benzoic acid, phenol  
E) benzoic acid, chlorobenzene, phenol, benzene 
 
5) The major product(s) in the nitration (HNO3) of bromobenzene is/are?                   Lect. 4 – Worksheet 2  

A) A only 
B) B only 
C) A and B only 
D) A and C only                                   
E) A, B and C  
      
      A     B                            C 
 
 

https://www.indiamart.com/proddetail/coal-tar-8352318788.html
https://en.wikipedia.org/wiki/Crocin
https://www.sciencedaily.com/releases/2017/07/170713153023.htm
https://tw.appledaily.com/new/realtime/20120929/144812/
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6) Indoles are often biologically active. One of the most famous is di-indole methane (DIM) due its 
anti-cancer activity. How many π electrons does DIM have?       Lect. 2 – Worksheet 3 
A) 2 
B) 6 
C) 10  
D) 14 
E)  20  
 
 
 
 
7) Predict the monoalkalation product(s) you would expect to obtain from the following reaction. 
A) A only            HW 16.49b 
B) B only 
C) A and B only 
D) A and C only 
E) A, B and C 
 

                                  A          B                C            
  
8) What carbonyl compound gives the following alcohol on reduction with LiAlH4 and H3O+?    
A) A only                    Lect. 5 – Worksheet 4  
B) B only 

C) C only 
D) All of the above 
E) None of the above 
 
 
9) Which reaction(s) would not go to completion using the reagent NaBH4 / H3O+?  HW 17.7 
A) A only 
B) A and B  
C) B and C   A) 
D) A, B and C  
E) None of the above 
 
   B) 
 
 
 
   C) 
 
10) What products would you expect from the dehydration of the following alcohol and which is the 
major product (in bold)?                  Lect. 6 – Worksheet 3   
A) A, B and C only 
B) A, B, C and D 
C) A, B, C and D 
D) A, B, C and D 
E) A, B, C and D              
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B - Short answer. Correctly answer the following questions. PLEASE SHOW YOUR WORK. (100 
pts). 

  

11a) What are the IUPAC names for the following compounds? (12 pts)    HW 15.18 
  
 
 
 
 
 
 
 
 
 
11b) Draw an orbital picture of furan to show how the molecule is aromatic. (10 pts)  HW 15.9 

  

  
 
 
 
 
 
 
 
 
 
 
    
 
12) Anthracene has four resonance structures, one of which is shown. What are the other three? 
(15 pts)                       HW 15.25  
 
   
    
     
      
 

   
 
 
 
 
 
 
 
 
 
 
 
 

 
  
 
 
 
 

    /35 
    



 4 

13) What is the major monosubstitution product from the Friedel-Crafts reaction of:     Lect. 4 – Worksheet 1  

Benzene with 1–chloro-2-methylpropane in the presence of AlCl3?  (12 pts) 
Please show the mechanism (with arrows pushing). 
              
 
   
 
 
 
 
 
                 
 
 
 
 
 
 
 
14) Propose a syntheses to carry out the following conversion. Assume ortho and para isomers can be separated 

(i.e. don’t worry about the ortho product).  (18 pts)   new/related 

 

 
 

 
 
 
 
 
 
 
                                   
 
 
 
 
 
 
 
 
 
 
                                                                                                             para-amino benzoic acid (PABA) 
                                                                                              a naturally occurring active ingredient used in some suncreens  
 

 

 
 
    /30 

https://www.pinterest.com/pin/362891682444895270/
https://www.udecor.com/Tropical-Beach.html
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15) Draw resonance structures for the intermediates from the reaction of an electrophile (E+) being 
attached from the “Para” position of nitrobenzene and circle the least stable intermediate. (12 pts) 
           Lect. 4 – Worksheet 3 

Chap 16 THC 

 
 
 
 
 
 
 
 
 
16) What are the IUPAC names for the following alcohols (6 pts).   HW 17.37 
 
 
 
 
 
 
                     
17) A highly useful and general method for the synthesis of alcohols is the addition of Grignard reagents to carbonyl 

compounds. Show what Grignard reagent and what carbonyl compound you would start with to prepare these alcohols. 
(8 pts)   New/related  
 

a) 

 

 
                
  
 
 
b)             
 
 
 
 
  (Ph = Phenyl) 
 
18) In the commercial synthesis of (S)-ibuprofen (Advil®) what reagent(s) would you use to carry out 
the following reaction and what intermediate would you generate?                                 Lect. 6 – Worksheet 2                                                               
(9 pts)    
   
  
 
 

 

 

 
         

        (S)-ibuprofen (Advil®)                  

https://www.advil.ca/product/advil-tablets
http://holistic-medicine.com/7-things-relieve-hip-knee-pain-without-medication/
https://www.hippocraticpost.com/innovation/otc-lipid-ibuprofen-first-line-treatment-joint-pain/
https://www.walmart.com/ip/Advil-Pain-Reliever-Fever-Reducer-Ibuprofen-Coated-Tablets-200-mg-100-Ct/893360
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/35                                                                        
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SCRATCH PAPER     
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SCRATCH PAPER 
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http://www.had2know.com/academics/molar-mass-calculator.html

