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CHEM 3471/3491, Professor M. Walczak, Fall 2018 
Midterm 3 

 
 
Printed Name: ____________________________________________________________________________ 
 
 
Student ID: _______________________________  Recitation TA: _____________________________ 
 
 
Recitation Day and Time: ____________________  Signature: ________________________________ 
 
 

1. __________ / 15 
 
2. __________ / 25 
 
3. __________ / 25 
 
4. __________ / 20 

 
5. __________ / 15 
  

Total:   __________ / 100 
 

 
 
 

 
 

This is a closed-book exam. You are not allowed to use 
molecular models, lecture notes, personal class notes, 
textbooks, and electronic copies of the above materials on 
mobile devices. Use the backs of the pages for scratch notes. 

Honor Code: All students of the University of Colorado at 
Boulder are responsible for knowing and adhering to the 
academic integrity policy of this institution. Violations of this 
policy may include: cheating, plagiarism, aid of academic 
dishonesty, fabrication, lying, bribery, and threatening behavior. 
Students who are found to be in violation of the academic 
integrity policy will be subject to both academic sanctions from 
the faculty member and non-academic sanctions (including but 
not limited to university probation, suspension, or expulsion).



	 2 

1.   
(a) At pH 2, the most likely structure of proline is: 
 

a)   b)   c)   d)  
 
 

(b) Please draw the Haworth projection of the following sugar. Please assume that the most stable form is a 
pyranose (draw only α anomer). 
 

																											  
 
 
 
(c) Please circle only the thermodynamic enol. Hint: for each enol, consider the structure of the corresponding 
keto compound and all enols that can be formed. 

       
 
 
 
(d) For the following pair of structures, circle only those that are tautomers.  
 
 

    	
 
 
(e) Which scheme is the correct representation of the aldol reaction? 
 

(a) 

 

(b) 

 
 

 
(c) 

 

 
 

(d) 
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2. Which reagents will accomplish the following transformations? (25 points) 
 
 
(a) 

 
 
 
 
 
 
(b) 

 
 
 
 
 
 
 
(c) 

 
 
 
 
 
 
(d) 

 
 
 

 
 
 
 
 

(e) 
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3.  What are the major products in the following reactions? If you expect to obtain a mixture of isomers, 
indicate the major product. (25 points) 
 
(a) 

 
 
 
 
 
(b) 

 
 

 
 
 
 
(c) 

 
 

 
 
 
 
 
 (d) 

 
 
 
 
 
 
 
(e) 
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4. Please draw the product(s) and a reasonable mechanism for the following transformation. (20 points) 
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5. In the following questions, please circle only the correct answer(s): 
 
(a) Among the following choices, the base(bases) that is(are) not suitable for enolization of methyl esters 
is(are): 
 
(a) CH3ONa  (b) LiOH  (c) LDA  (d) CH3OLi  (e) CH3OK 
 
 
 
 
(b) In the Claisen condensation, the unstable tetrahedral intermediate is best shown as (please circle only one 
answer): 
 

(a)   (b)   (c)    (d) 	 
 
 
 
 
(c) As compared to regular esters, b-ketoesters are: 
 
(a) less acidic  (b) more acidic (d) similar acidity  (e) depends on the base used 
 
 
 
(d) In the following reaction, the expected product is going to have to following structure: 

 

 
 

(a)    (b)     (c)     (d)  
 
 
 
 
(e) Which of the following statements about acetals is incorrect: 
 
(a) can be formed under acidic conditions;   (b) undergo reactions with organolithium reagents;   
  
(c) can be hydrolyzed under acidic conditions; (d) their formation is reversible 


