CareyA-2007-2


Special Topics in Fine Chem & Polymers 2007 3rd Exam  Student ID #           Name          
Total 100 points. Write your answers in the space provided. If you need more space, write on the back.

1. (20 points) Relative rates for base- and acid-catalyzed enolization of several ketones are listed in Tables 6.8 and 6.11, respectively, which are shown on the last page of this test. Analyze the rate differences in the same table one by one based on the structural differences among them. Compare also the differences of the rate data between the two tables.
2. (20 points) Meldrum’s acid 1 is exceptionally acidic in comparison to an acyclic analog such as dimethyl malonate 2 or larger membered cyclic analogs such as 3 and 4. Explain the differences in their pKa values based on the pKa value and difference between the diketones 5 and 6 shown below. Full credit will be given to an answer with comprehensive one-by-one explanation for each pKa difference.
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3. (30 points) Answer the following questions related to hydrolysis of benzaldehyde dimethyl acetal.
(a) Show the stepwise mechanism including its hemiacetal intermediate.

(b) Which step in the mechanism of (a) is rate-determining? Why?

(c) It is known to follow the SN1-like mechanism. Provide an experimental method to support it.

(d) How can you prove that the C-O bond rupture dose not occur between the alcohol C-O bond (Me-O) but between the benzylic carbon and oxygen (PhCH-O)?

(e) Write a mechanism by which the alcohol C-O bond (Me-O) is cleaved.

(f) Suggest an experiment how to establish that the hydrolysis reaction is specific acid catalyzed.
(g) Propose another acetal compound that would follow a general acid catalyzed mechanism and explain why it shows the general acid catalysis.

(h) Draw a two-dimensional potential energy diagram for the above specific and general acid catalysis.

4. (15 points) The kinetic data of the hydrolysis reaction of acetylsalicylic acid (aspirin) indicate that its anion is hydrolyzed more rapidly that its neutral species. Among the three possible mechanisms as shown below, Mechanism II is believed to be the correct description of the hydrolysis of aspirin. Suggest experimental ways to rule out Mechanisms I and III, one method for each mechanism. Name also the type of catalysis for each mechanism.
[Mechanism I]
[image: image2.emf]
[Mechanism II]
[image: image3.emf]
[Mechanism III]
[image: image4.emf]
5. (20 points) Rationalize the following selectivity results in the enolate formation of the ketones (RCOCH2CH3).
[image: image5.emf]
[image: image6.emf]
[image: image7.emf]






� EMBED ChemDraw.Document.6.0  ���








1/6

[image: image8.wmf]P

h

C

H

(

O

M

e

)

2

 

 

+

 

 

H

2

O

H

+

P

h

C

H

O

 

 

+

 

 

2

 

M

e

O

H

_1257754896.cdx

_1257763834.cdx

