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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 12 pages, 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. Good luck! 

 

 

 

 
 



Select the single best answer to each multiple choice question (1-15) and bubble it in 

on your Scantron. (4 pts each) 
 

1. How many stereoisomers exist for this compound? 

 

 
 

 

 a. 1 

 b. 2 

 c. 3 

 d. 4 

 e. 5 

 

2. Which of the following statements is/are true? 

 

 I. A racemic mixture is optically active. 

 II. Diastereomers are nonsuperimposable mirror images. 

 III. Meso compounds are achiral. 

 

 a. I 

 b. II 

 c. III 

 d. All are true. 

 e. None are true. 

 

3. Which of the following molecules could be chiral? 

 

 a. 2-methylhexane 

 b. 3-methylpentane 

 c. 2,4,6,8-tetramethylnonane 

 d. 2,3,4-trimethylpentane 

 e. 3-ethyl-2-methylpentane 

 

 

 

 

 

 

 

 



4. Which term best describes the relationship between the molecules shown? 

 

 
 

 a. conformational isomers 

 b. diastereomers 

 c. enantiomers 

 d. identical 

 e. structural isomers 

 

5. Which of the following statements about this structure is true? 

 

 
 

 a. The two methyl groups are anti. 

 b. The two methyl groups are gauche. 

 c. The two methyl groups are eclipsed. 

 d. The conformation shown is the highest energy conformation for this  

  molecule. 

 

6. Which of the following statements is true about the reaction shown here? 

 

 
 

 a. The products are diastereomers, formed in unequal amounts. 

 b. The products are diastereomers, formed in equal amounts. 

 c. The products are enantiomers, formed in unequal amounts. 

 d. The products are enantiomers, formed in equal amounts. 

 e. The products are structural isomers, formed in unequal amounts.  



 

7. For which of the following do you expect there to be the greatest percentage of 

 molecules in the conformation with the substituent in an equatorial position? 

 

 a.  

   
 

 b. 

   
 

 c. 

   
 

 d. 

   
 

8. Which of these processes is a syn addition? 

 

 a. Hydration of an alkene using water and catalytic sulfuric acid. 

 b. Addition of HCl to an alkene. 

 c. Addition of Cl2 to an alkene. 

 d. Hydroboration-oxidation of an alkene. 

 e. Both a and b. 

 

 

 

 

 



9. An anti-Markovnikov hydration of an alkene was performed as shown here, and 

 one of the reagents used for this reaction was labeled with an isotope of oxygen, 

 
18

O. This labeled oxygen ends up in the product as shown. 

 

 
 Which of the following choices correctly shows which reagent had the labeled 

 oxygen?  

 

 a.  

 

 b.  

 

 c.  

 

 d. Either b or c. 

 

 e. Any of these is correct. 

 

10. Which reagent(s) would you use to accomplish this transformation? 

 

 
 

 a. Br2/H2O 

 b. Hg(OAc)2 and H2O, then NaBH4 and OH
-
 

 c. MCPBA 

 d. HO
-
/H2O 

 e. H3O
+
/H2O 

 



11. Which of these structures is an intermediate in this transformation? 

 

 
 

 

 a. 

   
 

 b. 

   
 

 c. 

   
 

 

 d. 

   
 

 e.  

   
 



12. Which of these molecules is a product of the reaction shown? 

 

 
 

 a.  

  
 

 

 b. 

   
 

 c. 

   
 

 

 d. 

   
 e. 

     



13. Which reagent(s) would you use to accomplish this transformation? 

 

  
 

 a. H2/Pd on C 

 b. BH3·THF, then H2O2, OH
-
, H2O 

 c. Hg(OAc)2, H2O, then  NaBH4 and OH
-
 

 d. Catalytic HNO3 and H2O 

 e. O3, then H2O2 

 

14. Which of the following molecules is/are chiral? 

 

 
 

 a. I 

 b. II 

 c. III 

 d. I and III 

 e. II and III 

 

15. Assign the absolute configuration at the asymmetric carbon in this molecule as R 

 or S. 

 

 
 

 a. R 

 b. S 

 



16. Draw the products of each of the reactions shown. Show stereochemistry in your 

drawings. Then indicate the relationship between the products and their relative amounts 

by circling the correct choice in the answer box. (12 pts) 

 

 
 

 



 

17. Draw the structure of the starting material for each of the reactions shown. (12 

pts) 

 

 
 

 



 

 

18. Predict the major organic product of the reaction conditions shown and draw a 

mechanism to show how it is formed. For full credit, include all lone pairs of electrons, 

single electrons, non-zero formal charges and curved arrows. (10 pts) 

 

 



 

 

19. The epoxide shown is transformed to a structure called a vicinal diol (OH groups 

on adjacent carbons) in aqueous sulfuric acid: 

 

 
 

 

Although you have not yet seen this reaction, the mechanism involves patterns you know. 

Propose a mechanism for this transformation. (6 pts) 


