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General Instructions:  There are 25 questions.  Be sure you have them all.  Read each 
question carefully so that you know exactly what is being asked. 
 
Each multiple choice question (1-25) is worth 4 points and has only one correct 
answer. Bubble in your answers to these questions on the Scantron provided. Only the 
Scantron will be graded, not anything that you write on the exam. 
 
At the end of the exam, turn in your Scantron and this signed cover sheet. You may 
keep the rest of the exam to check your answers against the key later.  
 
Good luck! 
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1.  Rank these C7 alkene isomers in order of increasing stability (from least 

stable to most stable). 
 

 
 

 
 a. E < D < A < B < C 
 b. E < D = A < B < C 
 c. E < D < B < A < C 
 d. E < D < B < C < A 
 e. E < A < D < B < C 
 
 
2. Levalbuterol is a drug that has been used in the treatment of asthma and 

marketed under the name Xopenex. It is one of the enantiomers of 
albuterol, which is the name of the racemic mixture that is also used in 
respiratory therapy. What is the absolute configuration at the asymmetric 
carbon in levalbuterol? 

 

 
 
 a. R 
 b. S 
 
3. Select the meso compound from this set of structures. 
 

 
  



4. Consider the energy vs. reaction coordinate diagram shown below for a 
multi-step reaction: 

 

 
 

 
 According to the diagram, which is the rate limiting step? 
 
 a. P → R 
 b. R → T 
 c. R → S 
 d. T → U 
 e.  T → V 
 
5. Which of the chemical species (represented by letters) in the energy 

diagram in #4 have bonds that are not fully formed? 
 
 a. Q, S, U 
 b. R, T 
 c. Q, R, S, T, U 
 d. S only 
 e. All of the chemical species have fully formed bonds 
 
  



6. According to the Hammond postulate, which steps in the reaction shown 
in #4 have transition states that resemble the product(s) of the step both 
structurally and energetically? 

 
 a. First step 
 b. Second step 
 c. Third step 
 d. First and second steps 
 e. All steps 

 
7.  Cyclobutane has two major conformations, planar and puckered. The 

puckered conformation partially relieves  _____________ strain.  
 
 a. Angle 
 b. Torsional 
 c. Van der Waals 
 d. Angle and torsional 
 
8. What is the configuration of this alkene? 
 

 
 
 a. E 
 b. Z 
 c. Neither E nor Z 
 

 
9. Which of these carbocations is least likely to undergo a single hydride shift 

to produce a more stable carbocation? 
 

 
 
 
 
 
  



10. A student ran the following reaction: 
 

 
 

 What is the name of the major product that the student isolated? 
 
 a. 2,2-dimethyl-1-butanol 
 b. 2,3-dimethyl-1-butanol 
 c. 3,3-dimethyl-1-butanol 
 d. 2,3-dimethyl-2-butanol 
 e. 3,3-dimethyl-2-butanol 
 
11. Each of these alkenes can be treated with catalytic sulfuric acid in water 

OR oxymercuration-demercuration. In all cases except one, either reaction 
will give you the same product. Which alkene gives a different product 
depending on which reaction you use? 

 

 
 
12. Which structure is E-1-bromoprop-1-ene (also known as E-1-bromo-1-

propene)? 
 

 
 
 
13. How many unique stereoisomers exist for 1,2,3-tricholorocyclohexane? 
 
 a. 2 
 b. 3 
 c. 4 
 d. 5 
 e. 6 
 
  
  



14. How many unique pairs of enantiomers exist in this set of stereoisomers? 
 

 
 

 a. One 
 b. Two 
 c. Three 
 d. None of the structures are related to each other as enantiomers 
 
15. Which of these structures is (2R,3R)-3-methyl-2-pentanol? 
 

 
 

 
16. Which of these structures is the least likely mechanistic intermediate 

under the reaction conditions shown in the box? 
 

 
 

 
 
 
  



17. Geraniol is a naturally occurring compound with an odor of roses. Its 
molecular formula is C10H18O. Geraniol has methyl groups at C-3 and C-7, 
an OH group at C-1, and two double bonds, one at C-2 and the other at  
C-6. The double bond at C-2 has the E configuration. Which of these 
structures is geraniol? 

 
 
18. Consider these four structures: 
 

 
 

Three are stereoisomers; one is a constitutional isomer of the other three. 
Only one of these isomers rotates plane-polarized light. Which is it? 
(“CO2H” is an abbreviation for the Lewis structure of a carboxylic acid.) 

 
 
 
 
 
 
 
 
 
 
  



19. When each of the two alkene isomers shown is protonated by HBr, the 
same carbocation intermediate is formed. Which isomer is protonated 
faster? 

 

 
 

 a. J 
 b. K 

c. They react at the same rate because each forms the same 
carbocation. 

d. They react at the same rate because carbocation formation is 
endothermic. 

d. The relative rates cannot be determined 
  
20.  Which of these choices shows the correct way to draw the first step of the 

mechanism for the reaction in the box? (Lone pairs on Br are omitted for 
clarity.) 

 

 



 
21. Menthol, a component of mint oil, is 2-isopropyl-5-methylcyclohexanol. It is 

most commonly encountered in nature as the (1R,2S,5R) stereoisomer, 
which has a specific rotation of −50°. Which of these stereoisomers of 
menthol will have a specific rotation of +50°? 

 

 
 
22. The structures of D-glucose and D-galactose are shown. What is the 

relationship between these two molecules? 
 

 
 
 a. Constitutional isomers 
 b. Diastereomers 
 c. Enantiomers 
 d. Identical  

 

23. What is the name of the most stable conformation of cyclopentane? 
 
 a. Banana 
 b. Chihuahua 
 c. Envelope 
 d. Spider 
 e. Boat 
 
  



24. What is the correct description of this molecule? 
 

 
 

 a. Chiral 
 b. Achiral 
 c. Achiral and meso 
 
 
 
25.  In class, we learned that carbocations are stabilized by hyperconjugation. 

Which of the following orbitals is/are participating in this type of 
stabilization for the carbocation shown below? 

 

 
 

 a. C-H σ 
 b. C-C σ 
 c. C-H σ* 
 d. Both a and b 
 e. a, b, and c 


