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This exam consists of 15 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.

Cheating is not allowed. Anyone caught cheating will be sent to the Judiciary Board for review.

Good Luck!

For questions 1-5 circle the one best answer. (4 points each)
1. Which of the following reactions will provide the best yield of (S)-2-iodopentane? (Chapter 10-11)
A.
(S)-2-pentanol + HBr, followed by treatment with NaI
B.
(R)-2-pentanol + PBr3, followed by treatment with NaI
C.
(R)-2-pentanol + tosyl chloride in pyridine, followed by treatment with NaI
D.
(S)-2-pentanol + SOCl2 (in dioxane), followed by treatment with NaI
2. Which of the following compounds would undergo the fastest Friedel-Crafts alkylation reaction?

(Chapter 16-17)
A.
Aniline


B.
Benzoic acid


C.
Benzaldehyde


D.
Benzene  

3. Which of the following molecules is not an aromatic compound? (Chapter 16-17)
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                       C.

                  D.


4. In electrophilic aromatic substitution reactions the methyl group is an o,p-director because: (Chapter 16-17)
A.
it donates electron density to the ring by resonance and destabilizes the meta intermediate.
B.
it donates electron density to the ring by induction and stabilizes the ortho,para intermediate.
C.
it donates electron density to the ring by resonance and stabilizes the ortho,para intermediate.
D.
it donates electron density to the ring by induction and destabilizes the meta intermediate.
5. Which of the following compounds has the highest melting point? (Chapter 16-17)
A.
benzene
B.
o-dichlorobenzene
C.
m-dichlorobenzene
D.  p-dichlorobenzene
6. (8 points) Classify the following substituents. (Chapter 16-17)
	Substituent
	Activator or deactivator
	Ortho,para- or meta-director

	-I
	
	

	-NHC(O)CH3
	
	

	-CO2H
	
	

	-NH2
	
	


7. (9 points) Name the following molecules: (Chapter 16-17)
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(a)
(b)

(c)

8. (4 points) List two disadvantages to using HCl or HBr to convert alcohols to alkyl halides.

(Chapter 10-11)
9. (8 points) List the criteria which compounds must meet in order to be considered antiaromatic.

(Chapter 16-17)
10. (3 points) Mark each statement as True or False. (Chapter 16-17)
_____ 
Nitriles are more strongly activating than amine substituents. 
_____ 
[4]Annulene is another name for cyclooctatetraene.

_____ 
Multiple substitution and rearrangements are two common limitations to Friedel-Crafts acylation reactions.
11. (12 points) Draw the major product(s) of the following reactions. If no reaction will take place, write “N.R.”. (Chapter 16-17)
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12. (5 points) Provide reagents for the following reaction. (Chapter 10-11)
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13. (5 points) Cyclopentadiene is significantly more acidic than other alkenes. Explain. (Chapter 16-17)
14. (12 points) Consider the following reaction: (Chapter 16-17)
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(a) What is the electrophile?

(b) Draw the major product of the reaction.

(c) Draw the intermediate of the reaction. Include all valid, contributing resonance structures of this intermediate in your answer.

15. (14 points) Each of the following compounds can be synthesized from benzene. Choose ONE of compounds and provide a synthesis, including reagents and experimental conditions, to show how this conversion might be accomplished. (Chapter 16-17)
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