CHEM 302 - Dr. Hartel

Winthrop University

Final Self Evaluation

1. Nomenclature
Give the proper systematic name for each of the following structures on the lines.
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2,2-dimethylcyclobutanone ethyl 2-bromopropanoate 2-ethyl-N-methylbutanamide

2-bromo-6-ethylphenol

5-methyl-4-hexen-3-one 2-chlorothiophene

bicyclo[4.3.0]nonane

4-fluoro-1-methylazacycloheptane

bicyclo[4.1.1]octane


2. General Concepts
a. Label each compound as AROMATIC, NONAROMATIC or ANTIAROMATIC.
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b. Draw the remaining resonance structures for the following radicals.
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c. Indicate which direction is favored (LEFT or RIGHT) at equilibrium.
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3. Reactions
Draw the major product of each of reaction in the boxes provided.  If multiple products are equally likely, show each. For stereoselective reactions, clearly indicate stereochemistry.
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4. Reagents

Provide the reagents and conditions necessary to perform the transformations below.
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5. Pericyclic Reactions
Draw the major product of each reaction in the boxes provided. Describe the process as having a closure that is suprafacial, antarafacial, conrotatory or disrotatory on the lines provided.
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6. Mechanisms
Draw a complete arrow pushing mechanism for each of the following reactions. Include all resonance forms for your intermediates when necessary.

a.
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b.
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c.
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d. 
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7. Mechanistic Proposal
Propose a complete, plausible arrow pushing mechanism for the following transformation. This is actually several tandem reactions; completion of one allows the next to occur. Look at the product and determine what type of reaction had to occur and then use the reaction conditions to "set up" this reaction.
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8. Synthetic Strategies
Show how perform the following functional group inter-conversions.
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9. Synthesis
Propose a selective multi-step synthesis of each target molecule starting with the compound provided.  Show the necessary reagents and products for each step.
a. 
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b.
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10. Application of Concepts
In class we claimed that pyridine undergoes EAS reactions primarily at the 3-position.  Thoroughly and mechanistically explain why this is true. (Think back to how we explained ortho/para vs. meta directing effects in class).

In class, we showed the mechanisms for both ortho/para and meta attack of an electrophile.  The same analysis here will show us the answer.
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In the meta attack, there are three resonance structures for the intermediate, all of which are fairly stable.  In the ortho/para attack (ortho shown), there are also three resonance structures for the intermediate.  However, in this case, one resonance structure has a positive charge on nitrogen, which being electronegative is not very stable when positively charged.  This makes the intermediate in the ortho attack less stable, and by Hammond’s postulate, the transition state leading to it also less stable.  Thus, meta attack would be faster by virtue of having the lower activation energy.
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