CHEM 101

Organic Chemistry

Final Exam

Fall-1999

1. Consider the following reaction:
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a. Show the product(s) obtained from this reaction.  Be sure to clearly show the stereochemistry of the product(s) formed as well as the mechanism involved (10 points).

b. Assign absolute configuration to the products of the above reaction (8 points).

       c.   What is the relationship between the products formed in the above reaction.     

             Compare them on the basis of their chemical and physical properties (6 points).  

c. How does the stereochemistry of the products formed along with the observation 

that halogenation of alkenes occurs via anti addition support the notion that the mechanism of halogenation proceeds through a halonium intermediate (6 points). 

2. Name the following compounds according to IUPAC rules (24 points).
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3a.  Illustrate the mechanisms for the following reactions, SN1 and SN2 (8 points).

    b. Compare and contrast the above mechanisms using the following criteria:  stereochemistry of the product, kinetics, effect of structure on reactivity, and rearrangement (10 points).

4a.  Illustrate the mechanisms for the following reactions, E1 and E2 (8 points).

b. Compare and contrast the above mechanism using the following criteria: kinetics, rearrangement, isotope effect, hydrogen exchange and large element effect (20 points).

5. Demonstrate the mechanism for the addition of HBr to pentene with and without the presence of peroxides.  What is unique about the products obtained from these reactions.  Comment on the reason why these mechanisms proceed in the manner that they do (10 points).

6. Compare the potential energy curves for the abstraction of a hydrogen from methane by chlorine and bromine respectively.  Explain what the differences in these curves tell us about the nature of the transition-state for these two reactions (10 points).

    b.  The energy required for the homolytic dissociation of Cl2 and I2 is 58 and 36 kcal/mol respectively.  Yet the iodination of methane does not occur while the chlorination of methane occurs quite readily.  Explain this observation (10 points).

7. Write the products of the following reactions (18points):
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c. 
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e. 
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f. 

Bonus:  Give the products from the following Diels-Alder Reactions (8 points)
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Super-Duper Bonus (8 points):
Give a mechanism for the following reaction:
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