Organic Chemistry 2  2008  Hour Exam 3  Student ID #               Name                  

Total 100 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 product formed when LDA is exposed to water.                            
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(2) A product formed when methyl Grignard reagent is exposed to carbon dioxide.             
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(3) BHT (A product form p-methylphenol and isobytylene in the presence of acid catalyst) 
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2. Rank the following compounds in the order of their physical or chemical properties. (3pts x 2)
1) Arrange the compounds in order of decreasing pKa value of acidic hydrogen. 
Ans:   c > a > d > b  
(a) t-butanol  (b) acetic acid  (c) acetone  (d) ammonium chloride 
2) Arrange the carbonyl compounds in order of decreasing reactivity of carbonyl group.     
Ans:   a > d > c > b 
(a) acetyl bromide    (b) ethyl amide     (c) ethyl acetate   (d) acetic anhydride
3. (4 pts) Show all the structures of tautomers of 1,3-butadione. 
Which one is the most stable form? Explain. 
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1) Hydrogen bonding

2) Conjugation


4. (12 points) Give a detailed stepwise reaction mechanism for the following overall transformation: 

(1) Acetal formation from cyclohexanone and ethylene glycol.  
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(2) Enamine formation from cyclohexanone and diethylamine.

5. (10 points) Explain the following observations by drawing proper mechanisms.
[image: image6.png]



(2)  p-Nitrophenol is more acidic than phenol. Why? Explain by drawing mechanism.  

6. Complete the following conversion by using proper chemicals and reagents. (3 points x 5)
Draw the structure of the missing compound between b) and c) ? (3 pts)

What is the name of the reaction at d) step? (2 pts) 

(1)
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(2)
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7. (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) LAH  (ii) H3O+        (b)  H2, Pd/C  
[image: image9.jpg]A




(2)  (a)  (i) NH(CH3)2, H3O+  (ii) CH3I   (b)  (i)  LDA  (ii) CH3I  (iv) H3O+ 
[image: image10.jpg]



8. (10 points) Show the structure of the target cyclic compounds. 
(1)   
[image: image11.jpg][e]
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(2) Cyclic compound from 6-oxoheptanal and KOH 
9. (6 points x 2) Show the synthesis of the target compounds.
(1) From 2,4-pentadione 
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(2) From methyl bromide and cyclohexanone 
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