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1. (12) Name the following, including stereolabels where appropriate. 
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2.  (6) One of the structures historically proposed for benzene (C6H6) is called Dewar benzene, shown below. Dewar benzene was rejected as the correct structure because it was expected to give more disubstituted isomers (for example, dibromides) that the three actually observed (now known as ortho, meta, and para). Give structures for all possible dibromo substitution isomers of Dewar benzene.
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3. (4) Explain what is meant in general by the term “resonance energy”.

4. (8)  Four structural isomers of C3H6O, shown below, are sitting on the lab bench in four unlabeled bottles.
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You determine the IR spectrum of each liquid, and observe the following absorptions (cm–1) in the diagnostic region.



Bottle 1

Bottle 2

Bottle 3

Bottle 4


3333


3012


3003


3000



3000


1710





1640



1640

You don’t have any IR tables to look at, but you realize that you don’t need them, and are able to conclude that bottle 1 contains 

, bottle 2 contains 

, bottle 3 contains 
           , and bottle 4 contains 

 .

5. (10) Give an example of:        a) a common oxidizing agent for organic compounds                                             

b) a common reducing agent for organic compounds                                         


c) the most highly oxidized form of carbon                                             

d) the most highly reduced form of carbon                                             


e) any molecule that gives a secondary alcohol with a Grignard reagent                                                
6. (8) Without using NMR tables, propose a structure (or structures) for a C10H14 isomer consistent with the proton NMR peaks as given below.  Justify your conclusion.
     ( (ppm)
   1.2   (6H, doublet)

   2.3   (3H, singlet)

   2.9   (1H, septet)

   7.0   (4H, broad, unresolved)  

7. (72) Complete the following.  Indicate stereochemistry clearly for those marked with a star.
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       8. (30)  Write mechanisms for the following.  Show individual steps clearly, include any formal charges, and use correct electron pushing. (The use of the symbol H+ is unacceptable.)
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9. (10) Suggest a synthesis for the following target molecule, from the indicated starting material as well as any other necessary reagents.  Show all intermediate reaction products. (Note. Mechanisms are not wanted here, just a sequence of reactions, showing the reagents and product for each one.)
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