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CHEM 3331, Professor M. Walczak, Spring 2015 
First hour exam, February 10th, 2015 

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

1. __________ / 20 
 
2. __________ / 28 
 
3. __________ / 12 
 
4. __________ / 27 
 
5. __________ / 13 
  

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).
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1.  
(a) Please circle the compounds, which you expect to be aromatic. 
 

 
 
 
 
 
 
(b) Circle the compound, which is expected to be more stable. Provide a brief explanation for your choices. 
 
(i) 

 
 
 
 
 
 
 
 
(ii) 
 

 
 
 
 
 
 
 
 
 
(iii) 
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2.  
(a) Please circle the compound, which will react faster with methyl acrylate. Provide a brief rationale for your 
choice. 
 

 
 
 
 
 
 
 
 
(b) Please predict the expected products in the following Diels-Alder reactions. Clearly indicate the 
stereochemistry of all relevant atoms. If a racemate is formed, show only one enantiomer. 
 
(i) 

 
 
 
 
 
 
 
 
(ii) 

 
 
 
 
 
 
 
 
(iii) 
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3. Please provide systematic names for the following compounds. Only one answer is correct. 
 

(a) (b) 

           

(a) 3-iodoaniline 
(b) 5-iodophenol 
(c) 3-iodophenol 
(d) 5-iodoaniline 
(e) 5-iodoanisole 

 
              

(a) 2,4-dimethylaniline 
(b) 4,6-dimethylaniline 
(c) m-dimethylaniline 
(d) 2,4-dimethylanisole 
(e) 2,4-dimethyltoluene 

 
 
 

(c) 

 
 

(d) 

 

                 

(a) acylium ion 
(b) nitronium ion 
(c) nitrate ion 
(d) carbocation 
(e) nitrogen dioxide 

    

 

(a) o-diphenylbenzene 
(b) m-diphenylbenzene 
(c) p-diphenybenzene 
(d) m-dibenzylbenzene 
(e) p-diphenylbenzyl 

 

 
 
 
 
 
4.   
(a) For the following reactions, draw structures of the expected products. 
 
(i) 

 
 
 
 
(ii) 
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(iii) 

 
 
 
 
 
(b) Propose reagents to complete the following reactions using the starting materials provided below. Note that 
you may require more than one step to complete the synthesis.  
 
 
 
 
 
 
(i) 

 
 
 
 
 
 
 
 
(ii) 

 
 
 
 
 
 
 
 
(iii) 

 
 
 

HBr
(excess)
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5. Please draw a detailed mechanism for the reduction of 2-butyne with Na/NH3. Please make sure you draw 
all important intermediates and use correct arrow notation to indicate the movement of electrons.  
 

 
 

Na/NH3


