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1.  Which of these molecules has the highest pKa? 
 
 a. CH4 
 b. NH3 
 c. H2O 
 d. HF 
 e. They all have the same pKa 
 
 
2. Is this reaction an oxidation, a reduction, or neither? 
 

 
 
 a. oxidation 
 b. reduction 
 c. neither 
 
 

 
3. Which of the following alkene isomers is the most stable? 
 
 a. 2-methyl-2-butene 
 b. cis-2-pentene 
 c. 1-pentene 
 d. trans-2-pentene 
 e. There is not enough information to answer the question. 
 
 
4. Which of these reactions is properly classified as a syn addition? 
 
 a. Oxymercuration-demercuration 
 b. Ozonolysis 
 c. Hydroboration-oxidation 
 d. Addition of bromine to an alkene 
 e. Addition of bromine and water to an alkene 
 
5. Is this alkene properly classified as E or Z? 
 

 
 

 a. E 
 b. Z 



6. Which of these structures is not a possible intermediate under the reaction 
 conditions shown? 
 
 

 
 

 

 
 
 
7. Which of these alcohols is a secondary alcohol? 
 

 
 
8.  How many stereoisomers exist for this structure? 
 

 
 

 a. 1 
 b. 2 
 c. 3 
 d. 4 
 e. Cannot be determined 
 



9. What reagent(s) would you use to carry out this transformation? 
 

 
 

 a. Hg(OAc)2 and H2O, then NaBH4 
 b. O3, then DMS 
 c. O3, then H2O2 
 d. mCPBA 
 e. H3O

+ 
 
10. A particular mechanistic step in a chemical reaction is exothermic. 
 According to the Hammond postulate, the transition state for this step 
 
 a. resembles the reactant in both structure and energy 
 b. resembles the product in both structure and energy 
 c. resembles the reactant structurally and the product energetically 
 d. resembles the reactant energetically and the product structurally 
 
11.  In this structure, what is the relationship between the groups P and Q? 
 

 
 

 a. gauche 
 b. anti 
 c. eclipsed 
 d. none of these 

 
12. What is the stereochemical outcome of this reaction? 
 

 
 

 a. diastereomers in unequal amounts 
 b. diastereomers in equal amounts 
 c. enantiomers in unequal amounts 
 d. enantiomers in equal amounts 
 e. a single chiral molecule 



13. What is the major product of this reaction (not considering 
 stereochemistry)?  
 

 
 

 

 

 
 
14. Select the molecule that has an R configuration at its asymmetric carbon. 
 

 
 
 
15. Identify the HOMO in the reaction between acetic acid and water. 
 

 
 

 a. OH σ in H2O 
 b. OH σ* in acetic acid 
 c. sp3 on O in H2O 
 d. s in acetic acid 
 e. None of these 
 
 



16. Estimate the equilibrium constant, K, for the reaction between ammonia 
 and acetic acid. The pKa of NH4

+ is 9. The pKa of acetic acid is about 5. 
 

 
 

 a. 4 
 b. −4 
 c. 20 
 d. 10−4 
 e. 104 
 
 
17. Which word correctly describes the relationship between these two 
 structures? 
 

 
 

 
 a. constitutional isomers 
 b. diastereomers 
 c. enantiomers 
 d. identical 
 e. nonsensomers 
 
 
18. Which of these alkenes would produce 2-methyl-2-butanol when treated 
 with catalytic H2SO4 and water? 
 

 
 

 a. K 
 b. L 
 c. M 
 d. L or M 
 e. K, L or M 
 
 



19. Shown below is a key intermediate in the oxidation step of hydroboration-
 oxidation. One of the bonds in this structure migrates to form a new 
 intermediate. Which of the following structures has the correct curved 
 arrow notation to show this bond migration? 
 

 
 

 
 

 
 
 
20. Which of these cyclic molecules adopts a conformation that allows it to 
 relieve torsional strain? 
 

 
 

 

 a. W, X and Y 
 b. W and X 
 c. W and Y 
 d. X and Y 
 e. Y only 
  



For Questions 21-24, the answer choices are: 
 
 A. Alcohol 
 B. Ketone or Aldehyde 
 C. Carboxylic acid 
 D. Alkyl halide 
 E. None of these (i.e., the product is some other kind of molecule) 
 
For each question, select the answer choice that best describes the product of 
the reaction conditions shown.  
 
21.  

  
 
 
 
22.  

  
 
 
23. 

  
 
 
24.  

  
 
 
 



25. The Kardashians have a new reality show! It’s called “The Kardashians 
 Go Khiral”, and it’s sure to be a hit. The only problem is…. the 
 Kardashians don’t understand stereochemistry! For example, Kim thought 
 all of the compounds shown below were optically active, but they are not. 
 Which one of the following compounds is optically inactive? 
 

 
 
 
 
 
 


