Organic Chemistry 2  2007  Hourexam 3  Student ID #               Name                  

Total 120 points. Write your answers in the space provided. If you need more space, write on the back.

1. Draw the structure of the following compounds. (2pts x 3)

 (1) A hemiacetal       (2) An enamine from cyclohaxanone   (3) DIBAL
2. Name the chemicals of the following compounds (2pts x 3)
 (1) Compound of problem 2 (1)            (2) Compound of problem 2 (2)    

 (3) Compound of problem 6 (2)

3. Circle the most acidic proton in each of the following compounds and put their expected pKa values. 
(6 pts)
(1)                                    (2)
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4. (6 pts) Show all of the enol tautomers of the following compound. Which one is the most stable form? 

Expalin.
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5. (16 points) Give a detailed stepwise reaction mechanism for the following overall transformation: 

(1) 
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(2) 
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6. (10 points) Explain the following observations properly.
(1) Ketones can not be prepared from RCOCl and a Grignard reagent, R’MgCl.
(2) (a) Fumaric acid (trans-butenedioic acid) has two carboxylic acid groups. The first carboxylic acid is more acidic than the second carboxylic acid, pKa1 < pKa2 . Why? 

(b) The pKa2 for fumaric acid is lower than maleic acid (cis-butenedioic acid). Why?  
7. (1) Complete the following conversion by using proper chemicals and regents. (5 points x 4)
(2) What are the name of the reactions at (d) and (e) step? (2 pts x 2)
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8. (10 points x 2) Draw the structure of the major products A and B in the following reactions. If they are different, explain why the different products are obtained.
(1)  (a)  (i) NaH  (ii) CH3I  (iii) H3O+     (b)  (i) 2 LDA (ii) CH3I  (iii) H3O+
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(2)  (a)  NaOH,  heat     (b)  (i) NaOAc  (ii) NaOH
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9. (6 points x 4) Show syntheses of the target compounds. 
(1) From styrene  
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(2) From acetophenone
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(3) From acetophenone
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(4) From acetone and ethylbenzene
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