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       /100
1. (10 pts) Multiple Choice. Circle the correct answer in the following questions.
 i. Which compound has the slowest rate toward an electrophilic aromatic substitution reaction?
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ii. Which compound has NO basic nitrogen?
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 iii. Which phenol is the least acidic?
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iv. Which compound shows no reaction with chloromethane and aluminum chloride?
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v. Which undergoes nucleophilic aromatic substitution rapidly with a hydroxide ion in normal conditions?

a) benzene


b) chlorobenzene

c) 1-chloro-4-nitrobenzene
d) p-chlorotoluene

e) 1-chloro-2,4,6-trinitrobenzene
vi. The structure of the intermediate for the following reaction is:
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vii. Which set of reagents will best accomplish this transformation?
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viii. Among the alcohols listed below, the alcohol that most readily loses water in the presence of an acid is:
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ix. Identify the fastest reaction.
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x. Which one is the most stable ion?
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2. (10 pts) Synthesis…

Direct bromination of the starting aromatic compound (shown in the reaction below) produces the para product as the major product while the desired ortho product is the minor product. 
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Provide an acceptable synthetic pathway for the synthesis of the ortho product as the major product. Please include all the necessary reagents to earn the full credit.
3. (10 pts) Nomenclature…

A. (6 pts) Provide a systematic name for each of the following compounds.
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B. (4 pts) Draw the correct structure for each of the following compounds.

[10]annulene

4-(dichloromethyl)-2-nitrobenzenesulfonic acid
4. (10 pts) Classify each of the following molecules and ions as aromatic, antiaromatic or nonaromatic. 
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5. (10 pts) Using any necessary reagents, show how you would accomplish the following transformations.
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6. (30 pts) Predict the major product(s) for each of the following reactions paying attention to the regio- and stereochemistry. If there is no reaction, write just “No Reaction”.
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6. Predict major product (Contd…)
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7. (10 pts) Consider the following reaction: 
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a) (4 pts) Draw the structure of the major product.
b) (6 pts) Illustrate the mechanism. Indicate all electron movements and the structures of all intermediates (structure of one sigma complex is enough) for full credits.

8. (10 pts) Synthesis…The following two synthetic pathways do NOT produce the indicated products. Identify the defect in each synthesis pathway and provide an acceptable synthetic pathway for the synthesis of each of the products. 
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a)Whatisthedefectoftheindicatedpathway?(2pts)

b)Provideacceptablepathwaytofixthedefect.(3pts)
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