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This exam consists of 14 questions on 5 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 1-6 circle the one best answer. (4 points each)

1. Which one of the following statements is not true about cyclohexane? (Chapter 3)
A. 
Cyclohexane has no angle strain.
B. 
In its most stable conformation, cyclohexane is planar.
C. 
The chair conformation of cyclohexane has no torsional strain
D.
Each carbon of cyclohexane has one axial and one equatorial position.
2. Which of the following is not true about writing mechanisms using electron pushing? (Chapter 4)
A.
The products will have the same number of valence electrons as the reactants.
B. 
Total charge is always conserved.
C. 
Electrons are always moved away from a center of positive charge.
D. 
A neutral nucleophile will obtain a positive charge after it attacks an electrophile to form a sigma bond.
3. The major product of the following reaction is: (Chapters 3 and 4)
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4. In the lowest energy chair conformation of the compound below, how many alkyl substituents are equatorial? (Chapter 3)
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5. Which of the following is the strongest acid? (Chapters 2 and 4)
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The most stable carbocation is: (Chapter 4)
A.



     B.


  C.


        D. 

7.
(4 points) Name the following compound. (Chapter 3)
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8.
(8 points) Classify each of the following reactions as substitution, addition, elimination, rearrangement, oxidation, or reduction. (Chapter 4)
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9. (4 points) State Hammond’s postulate in your own words. (Chapter 4)
10. (9 points) define and give an example of each of the following: (Chapter 3)
(a) torsional strain

(b) steric strain

(c) angle strain

11.
(12 points) Consider the following reaction. (Chapter 4)
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(a) Label the nucleophile and the electrophile.

(b) Draw a curved arrow to represent electron motion for the reaction that will occur between these two species. Be very clear where your arrow starts and where it is pointing.

(c) This reaction involves the formation of a carbon-carbon bond, and there are two possible products. Draw the major product that forms from this reaction.

(d) Why did you choose this compound as the major product over the other possible structure?

12.
(9 points) Determine whether the two structures in each of the following pairs represent constitutional isomers, cis, trans stereoisomers, or identical compounds. (Chapter 3)
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13.
(14 points) Consider the molecule butane. (Chapter 3)
(e) Draw a Newman projection for the lowest energy conformation of butane looking down the C2-C3 bond. 

(f) Is the structure you drew in part (a) eclipsed or staggered?

(g) What is the dihedral angle for the structure you drew in part (a)?
(h) Draw a Newman projection for the highest energy conformation of butane looking down the C2-C3 bond. 

(i) Is the structure you drew in part (d) eclipsed or staggered?

(j) What is the dihedral angle for the structure you drew in part (d)?
14.
(16 points) (Chapter 4)
(a) On the graph below draw an energy diagram for a reaction that fits the following description: 
· The reaction has three steps
· The first step is endothermic

· The second step is exothermic

· The third step is exothermic

· The products have stronger bonds than the reactants.

(b) Based on the diagram you drew, which step is the rate-determining step?
(c) On the diagram, label each transition state with TS. Label each intermediate with INT. Label each activation energy with Ea. Label the heat of reaction with H.
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