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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 only those compounds that do not form a stable carbocation. (8 points) 
 

a)    b)    c)    d)  
 
 
 
(b) Among the pairs of compounds, please circle only the one that is a better nucleophiles in an SN2 reaction. 
(8 points, 2 points each) 
 
a) NaCN / NaF b) (CH3)3N / (CH3)4N+  c) NaI / KBr  d) CH3SeCH3 / CH3SCH3 

       
 
 
(c) What is the major product of the following reaction? (2 points)  
 

 
 

a)   b)    c)    d)  
 
 
 
(d) What is the major product of the following reaction? (2 points) 

 
 

(a) 
 

 

(b) 
 

 
 

 
(c) 

 

 

 
 

(d) 
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2. Which reagents will accomplish the following transformations? Assume that each reaction was finished by 
quenching with water (aqueous work-up). Please note that more than one step may be necessary. (4 points 
each, 20 points total) 
 
 
(a) 

 
 
 
 
 
 
(b) 

 
 
 
 
 
 
 
(c) 

 
 
 
 
 
 
(d) 
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3. What are the organic products in the following reactions? If you expect to obtain a mixture of isomers, indicate 
the major product. You may skip the structures of all inorganic by-products. (4 points each, 20 points total) 
 
(a) 

 
 
 
 
 
(b) 

 
 
 
 
 
(c) 
 

 
 
 
 
 
 (d) 

 
 
 
 
 
 
(e)  
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4. Please provide all the products of the following reaction and draw a plausible mechanism. (25 points) 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

OH SOCl2
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5. In the following questions, please circle only the correct answer(s): (3 points each, 15 points total) 
 
(a) The expected reaction rate of the following transformation can be written as:  
 

 
 
(a) rate = k[CH3CHI] (b) rate = k[CH3CH2I][DMF] (c) rate = k[CH3CH2I][tBuOK] (d) rate = k[CH3CH2I]2 
 
(e) rate = k[CH3CH2I]1/2  (f) rate = k[tBuOK] 
 
where k is the rate constant. 
 
 
 
(b) What is the correct Newman projection of the following molecule? 
 

     (a)      (b)  (c)      (d)   
 
 
(c) Which of the following solvents is least suitable for SN1 reactions?  
(a) DMF (b) DMSO (c) benzene (d) acetone (e) (CH3CH2)2O 
 
 
 
 
(d) Which compound(s) is not a suitable substrate for elimination reactions with KOH (assume that this 
reaction proceeds via an E2 mechanism)? 

 
 

(a)    (b)    (c)    (d)  
 
 
 
 
(e) What is the expected product of the following reaction? 
 

 

(a)     (b)     (c)    (d)  
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