ORGANIC CHEMISTRY
CH 399, Winter 2003 

WORKSHOP 6

Aromatic/Pseudoromatic Structures
1. The following are some of the structures proposed for benzene over the years. All of them have been synthesized and are known to revert to benzene when warmed. Use electron pushing to show how each of these rearranges to benzene. How would the NMR of each of these differ from that of benzene?
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2. Provide reasonable explanation for the following observations:

a. Pyridine and pyrrole exhibit the properties of typical aromatic compounds. Pyridine is commonly used as a base; the pKa of the corresponding conjugate acid is 5.29.  On the other hand, pyrrole is not basic; the pKa of the corresponding conjugate acid is  -4.4.
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b. Despite the ring strain, cyclopropenium ion represents one of the most stable carbocations known. Explain this stability. Predict chemical properties for cyclopropene and cyclopropenone.


[image: image3.png]A N A

cylomopeniumion  cyclomropene. cyolopapenane




c. The proton NMR spectrum of [18]-annulene (below) consists of two singlets, one at 9.0 ppm and the other at –3.0 ppm. Assign the peaks to the relevant protons, and account for the chemical shifts of both. 
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3. The compounds shown below exhibit the properties of typical aromatic systems.

a. Propose the geometry at each atom in the rings. 

b. Suggest the hybridization for each atom in the rings.

c. Sketch an atomic orbital model for each ring system using lines for sigma bonds, showing overlapping p orbitals for pi bonding. Include the nonbonding electrons.
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4. The many early attempts to prepare cyclobutadiene were unsuccessful because the only isolable product was a dimer of the diene. It reacts rapidly with itself by a familiar reaction.  



2 Cyclobutadiene  ((((  Dimer

Give the possible structures of the dimer, including stereochemistry. Is there a preferred stereochemistry?

5. Explain the differences in acidity in each set of related structures.
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