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Name: _________________________________
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This exam consists of 18 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 1-8 circle the one best answer. (4 points each)

1. Which of the following is most likely to undergo a hydride shift? (Chapter 6)
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2. Which of the following is not true? (Chapter 7)
A.
Ethylene is a planar molecule.
B.
The C-C-C bond angle in propene is 109.5°.

C. 
Alkenes are more reactive than alkanes.

D.
Alkenes are nucleophiles.
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3. What is the name of the following molecule? (Chapter 7)
A.
4-ethyl-3-methylcyclohexene
B.
3-ethyl-2-methylcyclohexene
C.
5-ethyl-6-methylcyclohexene
D. 
1-ethyl-2-methyl-3-cyclohexene
4. Which alkene has the largest (most negative) heat of hydrogenation? (Chapter 7)
A.
2-methyl-2-pentene
B. 
4-methyl-1-pentene
C.
trans-2-hexene
D.
cis-2-hexene
5. Which alkene has the highest boiling point? (Chapter 7)
A.
2-methyl-2-pentene
B. 
4-methyl-1-pentene
C.
trans-2-hexene
D.
cis-2-hexene
6. Electrophilic addition is overall exothermic because: (Chapter 8)
A.  it obeys Markovnikov’s rule.
B. 
a pi bond is broken and a sigma bond is formed.
C. 
rearrangement forms a more stable carbocation.

D. 
a more substituted alkene is formed.

7. What is the electrophile in the first step of the mechanism for the following reaction? (Chapter 8)
[image: image3.wmf]C

C

C

H

3

C

H

O

H

3

C

H


[image: image4.wmf]H

B

r

C

H

3

C

H

C

H

C

H

2

C

H

3


A. t-butyl alcohol

B.
H2O
C.
H3O+
D.

8. Which of the following conditions favors an SN2 mechanism over an E2 mechanism when the alkyl halide is primary? (Chapter 6)
A.  strong base (non-bulky)
B.  strong base (bulky)
C. 
a highly branched alkyl halide.
D. 
weak base (good nucleophile)
9. (10 points) Mark each of the following statements as True or False:

_____ The product of an electrophilic addition reaction will be a racemic mixture (when a stereocenter is present). (Chapter 8)
_____ Rearrangements can occur in an SN2 mechanism. (Chapter 6)
_____ Tertiary alkyl halides cannot undergo the E2 mechanism due to steric hindrance. (Chapter 6)
_____ Dehydrohalogenation requires a strong acid catalyst. (Chapter 7)
_____ Dehydrohalogenation always occurs by E2 mechanism. (Chapter 7)
10. (4 points) Name the following molecule (Chapter 7)
[image: image5.wmf]
11. (4 points) Provide reagents for the following reaction. (Chapter 8)
[image: image6.wmf]
12. (6 points) Consider the molecular formula C6H10O2. (Chapter 7)

(a)
How many elements of unsaturation are implied by this molecular formula? __________
(b) Draw Lewis structures or line-angle drawings for two molecules with this formula.
13. (6 points) Consider the following molecule. 
[image: image7.wmf]
(a) Draw a chair conformation for the molecule. (Chapter 3)
(b) On your chair, circle all the H’s that are available for elimination via an E2 mechanism. (Chapter 7)
(c) Draw the major E2 elimination product. (Chapter 7)
14. (4 points) Give two conditions when the Hofmann product will be the major product. (Chapter 7)
15. (6 points) Classify the following alkenes as E, Z, or neither. (Chapter 7)
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16. (10 points) Consider 2,4-heptadiene. (Chapter 7)
(a)
How many stereoisomers exist for this molecule? ______
(b)
Draw all possible stereoisomers. Label each clearly.
17. (10 points) Predict whether the following reactions will proceed by the SN1, SN2, E1, or E2 mechanism. You do not need to draw the product, just predict the mechanism. (Chapter 6)
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18. (8 points) Draw a detailed mechanism for the following reaction, showing curved arrows and structures for all intermediates and products. Include any formal charges and lone pairs. Be sure to indicate stereochemistry of the product as appropriate. (Chapter 8)
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