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1. (6 points) Which of the two nitrogens on imidazole (shown below) is more basic, and why?
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2. (8 points) Label each of the following molecules as being aromatic, antiaromatic, or neither:
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3. (6 points) The reaction below favours the formation of product B at lower temperatures, and
product C at higher temperatures. Explain why.
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4. (8 points) Rank the following compounds in order of reactivity to electrophilic aromatic
substitution (1 = most reactive, 5 = least reactive):
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5. (8 points) Give Molecular Orbital (MO) diagrams (hint: you can use a Frost circle) for the
cycloheptatrienyl cation and anion. Using them, show which is aromatic and which is

antiaromatic. Also using the MO diagrams, explain why the aromatic electron configuration is
more stable than the antiaromatic.
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6. (24 points) Give the major organic product(s) for the following reactions:

a)

b)

d)
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7. (12 points) Provide reagents for all the following transformations:
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9. (12 points) Mechanisms: Choose ONE of the following TWO problems. If you work on more
than one, CLEARLY indicate which you want to be graded for credit.

a) .Provide the major product or products for the chlorination of benzenenitrile, as well as a
mechanism for the formation for one such product. The mechanism should include the s 7
generation of the electrophile as well as the addition of the electrophile to the aromatic ring.

Use the mechanism to explain the predicted regioselectivi ,Lo-/p» or m- substitution) for the
reaction. © et v
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b) Give a mechanism for the following reaction. Your mechanism should show how both [+ ¢
products can be formed. ‘ cu
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10. (12 points) Provide a synthesis for one of the following compounds from benzene
Retrosynthetic analysis may also be provided for partial credit. If you show work on both
CLEARLY INDICATE WHICH SYNTHESIS YOU WANT GRADED. Otherwise, the one first

worked on will be graded.
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