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This exam consists of 20 questions on 6 pages. Please write your name at the top of each page. Read all of the questions carefully. If there is anything that is unclear, please ask. Answers should be placed in the spaces provided and written legibly. Be sure to answer all of the questions on the exam.

You are allowed to use a model kit. A periodic table is provided on the last page of the exam. 

The exam is worth 100 points. Each question is labeled with its exact point value. You have one hour and 15 minutes to complete this exam. Exams will be picked up at the end of the class period. No late exams will be accepted.

As always, cheating is not allowed.
Good Luck!

For questions 1-8 circle the one best answer. (3 points each)

1. Which of the following alkyl halides can produce only a single alkene product when treated with sodium methoxide? (Chapter 6)
A.
2-chloro-2-methylpentane
B. 
2-chloro-3-ethylpentane
C. 
3-chloro-3-ethylpentane
D.
3-chloro-2-methylpentane
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H

2

Which of the following molecules are chiral? (Chapter 5)
A. 
I only
B. 
I and II 
C. 
II and III
D. 
I, II, and III





       I



II


    III
3. Which of the following lists of substituents is correctly ranked in order of priority from highest to lowest? (Chapter 5)
A. 
–CHO > –CH=CH–CH3 > –CH=N–CH3 > –C≡C–CH3
B. 
–Br > –OH > –OCH3 > –NH2
C. 
–NHC(O)CH3 > –C≡C–H > –CH(CH3)OH > –CH(CH3)2
D.
–CH2Cl > –CH2OH > –C≡N > –CH=CH2
4. Which of the following stereocenters is designated R? (Chapter 5)
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5. Hammond’s postulate states that: (Chapter 4)
A.
Transition states will always be higher in energy than reactants and products.
B.
The structure of the transition state for an exothermic reaction more closely resembles the reactants than the products.
C. 
The structure of the transition state for an endothermic reaction more closely resembles the reactants than the products.
D. 
An exothermic reaction will always have a higher energy transition state than an endothermic reaction.
6. Which of the following is the least reactive compound in an SN2 reaction? (Chapter 6)
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7. The numbers “1” and “2” in the E1 and E2 reactions represent which of the following? (Chapter 6)
A.
The number of steps in each reaction.  


 
B. 
The number of transition states for each mechanism.
C.  
The number of reactants involved in the rate-determining step.
D.  
The number of intermediates involved in the reaction.
8. Which of the following statements is true? (Chapter 6)
A. 
Polar aprotic solvents dissolve nucleophiles more readily than polar protic solvents.
B.
Anionic molecules are weaker nucleophiles than neutral molecules.

C.
The stereochemistry of the alkyl halide substrate is not important in an E1 mechanism.
D. 
Zaitsev’s Rule states that the least substituted alkene product is most likely to be formed in an E2 mechanism.
9. (8 points) (a) Draw a dash-wedge projection of (2R,3S)-dibromobutane. (Chapter 5)
(b) How many total stereoisomers exist for 2,3-dibromobutane?  ____________ (Chapter 5)
(c) Is 2,3-dibromobutane a geminal or a vicinal dihalide?  ____________ (Chapter 6)
10. (3 points) Name the following compound. (Chapter 6)
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11. (2 points) Suggest a solvent which would increase the rate of a bimolecular reaction. ____________
(Chapter 6)
12. (4 points) Provide reagents (including solvent and/or special conditions) for the following synthetic scheme. (Chapters 3 and 6)
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13. (4 points) Draw the major organic product(s) that are produced upon solvolysis of cis-1-bromo-2-methylcyclopentane with methanol. (Chapter 6)
14. (4 points) Consider the following carbocations: 
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           IV

(a) Which would most easily undergo a hydride shift?  __________ (Chapter 6)
(b) Which experiences the greatest degree of hyperconjugative stabilization?  __________ (Chapter 4)
15. (8 points) Consider the halogens fluorine, chlorine, bromine, and iodine. (Chapter 6)
(a) Which halide ion is the best leaving group?  __________
(b) Which halide ion is the best nucleophile?  __________
(c) Which halogen is the most polarizable?  __________
(d) Which halogen is the most electronegative?  __________
(e) Which halogen forms the strongest bond with carbon?  __________
(f) Which halogen forms the most polar bond with carbon?  __________
(g) Which methyl halide has the highest boiling point?  __________
(h) Which ethyl halide has the lowest density?  __________
16. (8 points) Draw the complete mechanism for the following elimination reaction, clearly showing regio- and stereochemistry. (Chapter 6)
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17.
(9 points) Determine whether the two structures in each of the following pairs represent constitutional isomers, enantiomers, diastereomers, or identical compounds. (Chapter 5)
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(a)  



(S)-1-ethyl-1,2,2-trimethylcyclopropane
18. (12 points) The following questions refer to the reaction below, which is spontaneous in the presence of an acid catalyst: (Chapter 4)
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(a) This reaction is an example of a(n) _________________________ reaction.
(b)
The structures below show the step-wise bond making and bond breaking in this reaction. Add curved arrows to show the electron flow that has occurred in each step.
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(c)
Identify the nucleophile and electrophile for each step.


(d)
Based on your knowledge of mechanisms and molecular stability, draw a qualitative energy diagram for the reaction. Label the diagram fully, including heat of reaction, activation energy for each step, and rate-determining step.
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19. (6 points) For each of the following reactions, predict whether the predominate mechanism(s) will be SN1, SN2, E1, or E2. You do not need to draw the products, just tell me which mechanism(s) will most likely occur for each reaction. (Chapter 6)
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20. (8 points) Consider the following reaction: (Chapter 6)
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(a)
Place asterisks (*) at all allylic carbons in compound A.

(b)
Draw the resonance forms of the intermediate that accounts for the formation of B and C.

(c)
The two compounds below are only minor products in this reaction. Briefly explain why.
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