
CHEM 3331   Exam #1  Name_________________________ 

Dr. Minger   July 12, 2010 
 

 

Please read and sign the Honor Code statement below: 
 

I pledge that on my honor, as a University of Colorado at Boulder student, I 

have neither given nor received unauthorized assistance on this exam.  
 

 

      ____________________________________ 

      Signature 

       

General Instructions:  There are 13 pages and 19 questions, including this cover sheet.  

Be sure you have them all.  Read each question carefully so that you know exactly what 

is being asked and what you need to write or draw. Your work on scratch pages will not 

be graded, so be sure everything you want graded is written on the exam itself and that 

your answers to the multiple choice questions are correctly bubbled in on the Scantron. 

 

Each multiple choice question (1-15) is worth 4 points and has only one correct 

answer. Good luck! 

 

 

 
 

 

 

 

 

 

 

 



Circle the single best answer to each multiple choice question (1-15). (4 pts each) 

 

1. Which of these structures is a conjugated diene? 

 

 
 

 a. I and III 

 b. I, III, V 

 c. II and IV 

 d. II, IV, V 

 e. All of these structures are conjugated dienes 

 

2. Which of the following words best describes the product(s) of the following 

reaction? 

 

 
 

 a. constitutional isomers 

 b. a single compound 

 c. racemic mixture 

 d. diastereomers 

 e. none of these 

 



3. Which of the structures shown is in the s-cis conformation? 

 

 
 a. I 

 b. II 

 c. III 

 d. IV 

 e. V 

 

4. Which of these ions is aromatic? (Assume planarity.) 

 

 
 

 a. I 

 b. II 

 c. III 

 d. II and II 

 e. I and IV 

 

 

 

 

 

 

 



5. Which of these compounds is the thermodynamic product of the reaction shown? 

 

 
 

 a.      b. 

      
 

 c.      d. 

      
 

 e. 

   
   

 

6. How many nonbonding π molecular orbitals are there in furan? 

 

 
 a. 0 

 b. 1 

 c. 2 

 d. 3 

 e. 5 



7. What is the electrophile in this reaction? 

 

 
 

 a.    b. 

      
 

 c. Benzene  d. AlCl3 

 

 e.  

   
 

 

8. Which of these structures is not aromatic? (Assume planarity.) 

 

 
 

 a. I 

 b. II 

 c. II and III 

 d. II, III, and IV 

 e. II and IV 

 

 

 



9. Which pairing of diene and dienophile would lead to the product shown? 

 

 
 

 

 

 a.      b. 

     
 

 

 c.      d. 

    
 

 

 e. 

   
 

 



10. Which of these molecules could not be made using a Diels-Alder reaction? 

 

 a.    b.    c. 

        
 

 

 d.     e. 

      
 

 

 

11. Which of these conditions is not a requirement for aromaticity? 

 

 a. Planarity 

 b. (4n) π electrons 

 c. Conjugation 

 d. Cyclic 

 e. (4n + 2) π electrons 

 

12. Which of the following compounds has at least one lone pair in an sp
2
 orbital? 

 

 
 

 a. I 

 b. I and II 

 c. I and III 

 d. II and III 

 e. I, II, and III 

 



13. Which of the following substrates (i.e., starting materials) would not provide a 

rearranged product when reacted with benzene in a Friedel-Crafts alkylation reaction? 

 

 a. 

   
 

 b. 

   
 

 c. 

   
 

 d. 

   
 

 e. 

  All of these starting materials would rearrange. 

 

 

14. Which of the following statements is false? 

 

 a. All C-C bonds in benzene have the same length. 

 b. Alternating C-C bonds in benzene have different lengths. 

 c. Benzene does not undergo Diels-Alder reactions. 

 d. Hydrogenation of benzene is slow and requires extreme conditions. 

 e. The double bonds in benzene are conjugated. 

 

 



15. Which of the following statements about this reaction is true? 

 

 
 

 a. The major product under kinetic conditions is the 1,2 addition product  

  because of the stability of the carbocation intermediate in that pathway. 

 b. The major product under kinetic conditions is the 1,2 addition product  

  because of a proximity effect. 

 c. The major product under kinetic conditions is the 1,4 addition product  

  because of the stability of the carbocation intermediate in that pathway. 

 d. The major product under kinetic conditions is the 1,4 addition product  

  because of a proximity effect. 

 e. Neither carbocation stability nor a proximity effect play a role in   

  determining the preferred product under kinetic conditions. 

 

 

 

 



16. Draw a Frost circle for a compound called thiophene (the circle is provided). (12 

pts) 

 

- Include and label any and all bonding, nonbonding, and antibonding 

molecular orbitals.  

- Indicate the nonbonding energy level.  

- Put the correct number of electrons in the appropriate orbitals in your 

drawing.  

- Is this compound aromatic? Circle your answer:   Yes               No 

 

 
 

 

 

 

 

 



17. Predict the products or supply the missing reagents for each of the following 

transformations. If more than one product forms, draw each of them. Show 

stereochemistry in the products where appropriate. (16 pts) 

 

 



18. Draw a mechanism to illustrate the following transformation. Include all 

necessary lone pairs, curved arrows, and nonzero formal charges. (12 pts) 

 

 
 

 



19. Design a multistep synthesis for each of the transformations shown. You may use 

any organic or inorganic reagents. Show the reagents needed for each step and the 

product of each step. Do not just give a list of reagents between starting material and 

target, or you will not receive full credit. (10 pts) 

 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

 

 

 


