CHEM 2444
Practice Exam 4









Name: _________________________________



(please print)

Please write your name above and on the back of the last page.

A worksheet is provided, but only work completed in the space available in the body of the exam will be graded.
There are 6 questions. Read each question carefully.

1. (20 pts.) Circle the correct answer. 

a. Which compound has the lowest pKa for dissociation of an ( proton?
[image: image31..pict]     or     [image: image2.wmf]     or     [image: image3.wmf]
b. In an aldol addition reaction, an enolate functions as the:

Nucleophile     or     Electrophile?

c. Which is more stable?


[image: image4.wmf]     or     [image: image5.wmf]
d. Which molecule has the greater enol content?


[image: image6.wmf]     or     [image: image7.wmf]
e. Which type of addition to an (,(-unsaturated carbonyl compound is kinetically but not thermodynamically favored:


1,4-addition (conjugate addition)     or     1,2-addition (direct addition)?

f. The acidity of benzoic acid (C6H5CO2H) is most affected by electron-withdrawing substituents in the:


ortho position     or     meta position     or    para position?
g. Which of the following is the most reactive carboxylic acid derivative?

[image: image8.wmf]     or     [image: image9.wmf]     or     [image: image10.wmf]
h. Which molecule is most stabilized by electron delocalization?

[image: image1.wmf][image: image14..pict][image: image15..pict][image: image16..pict]
or  or or

i. Lactams are?

1. Cyclic acids.

2. Cyclic amides.

3. Cyclic amines.

4. Cyclic esters.

5. Cyclic anhydrides.

j. In a Claisen condensation, reaction of esters and their enolates yields?

1. (-Keto acids.


2. (-Keto esters.


3. (-Diketones.


4. (,(-Unsaturated carbonyl compounds.


5. Simple esters.
2. (24 pts.) Predict the major organic product or products expected from the following reactions, showing stereochemistry where appropriate.

[image: image17..pict]a.

[image: image18..pict]
b.

[image: image19..pict]
c.

[image: image20..pict]d. 

[image: image21..pict]
e. 

[image: image22..pict]f.

[image: image23..pict]g. 

[image: image24..pict]
h. 
[image: image25..pict]
i. 

[image: image26..pict]j. 

[image: image27..pict]
k. 

[image: image28..pict]
l. 

3. (16 pts.) Propose a sequence of reactions to prepare the following compounds from the indicated starting material and any necessary organic or inorganic reagents. Note: you may use as many equivalents as necessary of any starting material.

[image: image29..pict][image: image30..pict]
a.

                from 
b. 
[image: image11.wmf]
4. (14 pts.) Draw a detailed, stepwise mechanism for the acid-catalyzed esterification (Fischer esterification) reaction shown below, including all intermediates and appropriate arrows to indicate direction of electron flow.
[image: image12.wmf]
5. (14 pts.) Draw a mechanism for the following reaction, showing every step, all intermediates and appropriate arrows to indicate direction of electron flow.

[image: image13.wmf]
6. (12 pts.) Compound A is converted to compound B with a strong base and heat. Use the 1H NMR and IR data to determine the structure of each compound.
Compound A: 
IR absorption at 1720 cm-1
1H NMR signals (ppm): ( 2.2 (3H, doublet); 9.8 (1H quartet)

Draw structure of A:


Compound B: 
IR absorptions at 1650 cm-1 and 1710 cm-1
1H NMR signals (ppm): ( 2.0 (3H, doublet); 6.1 (1H, doublet of doublets); 6.9 (1H, broad multiplet); 9.5 (1H, doublet)

Draw structure of B:
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