
 CHEM 3311 (Richardson) Final Exam – May 11, 2017 

 
Your Name _____________________________  Question Score Out of 
   1  40 
Student ID  _____________________________  2  30 
   3  45 
Recitation Time O   8:00 Wednesday w/ Josh Kamps  4  15 
(check one) O   2:00 Wednesday w/ Josh Kamps  5  15 
 O   10:00 Thursday w/ Brendan Griffiths  6  35 
 O   11:00 Thursday w/ Brendan Griffiths  7  20 
 O   12:00 Friday w/ Brendan Griffiths  8  10 e.c. 
    

Total 
 

  
200 

 
This is a closed-book exam. The use of notes, calculators, or cell phones will not be allowed 
during the exam. You may use models sets brought in a clear ziplock bag. Use the backs of the 
pages for scratch work.  If your final answer is not clearly specified, you will lose points. For 
mechanisms, show all intermediates including correct formal charges, but do not show transition 
states. 

 
 

pKa Values 
HI -10 CH3COOH 4.7 ArOH 10 H2 35 

HBr -8 HN3 4.7 RSH 10-12 NH3 36 
HCl -6 H2S 7.0 H2O 15.7 H2C=CH2 45 
H3O+ -1.7 NH4

+ 9.3 ROH (R=alkyl) 16-18 CH4 60 
HF 3.2 HCN 9.4 HC≡CH 26   
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1) Predict the product of the following reactions, and choose the appropriate descriptor 
(reduction, oxidation, or neither) for what happens to the organic molecule during each 
reaction. You do not need to show stereochemistry. (40 pts) 
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2) Show a reasonable arrow-pushing mechanism for these reactions, including stereochemistry 
where necessary. (30 pts) 
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3) Find a way to synthesize the desired product from the given starting material. If more than 
one step is necessary, show the product of each step. Do not show mechanisms. (45 pts) 
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4) A student performed the reaction below, hoping to synthesize the desired product. What 
product was actually formed instead? Show a mechanism for its formation. (15 pts) 

 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 

5) You have found a mysterious bottle in your lab bench labeled “Geraniol – C10H18O”. In an 
attempt to discover its structure, you perform a few reactions and observe the following results.  

 
What is the structure of geraniol? (15 pts)  
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6) The structure of 2-methylbutane is shown below. Sighting along the C2-C3 bond (shown in 
bold), show a Newman projection for the molecule for dihedral angles in increments of 60°. 
Keep the front atom stationary and rotate the back atom clockwise. For each 
conformation, plot these energy levels and create a conformational energy diagram. You do 
not need to calculate the exact energy for each level – a rough estimate is acceptable. (35 pts) 
 

Interaction Energy 
(kcal/mol) 

H/H eclipsed 1 
CH3/H eclipsed 1.15 

CH3/ CH3 eclipsed 3.6 
CH3/ CH3 gauche 0.67 

 

H

H3C H

CH3

HH3C

2-methylbutane:

Interactions:

2 x

CH3/CH3
gauche

Interactions: Interactions: Interactions: Interactions: Interactions: Interactions:
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7) Draw the following molecules in both chair conformations, and circle the most stable. (20 
pts) 

OH

b.

a.

CH3Br

CH3Br

Et  
 
 
 

8) Extra credit! Describe the following pairs of molecules as homomers, enantiomers, 
diastereomers, or constitutional isomers. (10 pts e.c.) 

 
 
 

 


