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Disclaimer: UHScienceResource provides resources and services but is not responsible for, and expressly disclaims all 

liability for, damages of any kind arising out of use, reference to, or reliance on any information provided. While the 

information contained within the site is periodically updated, no guarantee is given that the information provided is 

correct, complete, and up-to-date. Moreover, UHScienceResource is not responsible for the accuracy or content of 

information contained in external sites provided by links.  

 

Notice to User: Great effort has been used to make this document accurate and comprehensive but may still contain 
typos or other errors. If any errors are found, please email them to: 
 
UHScienceResource@gmail.com  
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A. Nomenclature: Name each of the compounds in the box provided using IUPAC naming including stereochemistry if 
applicable. Use a Fischer Projection for question 3 (12). 
 
1. 

 
 
 
 
 
2.  

 
 
 
3.  
 

 
 
 
 

 
4.   
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B. Facts (26) 
1. Below, indicate where equilibrium lies (Right or Left), (2). 

 

   
 
2. Indicate the type of isomers for those below (identical, structural, enantiomers, diastereomers (2). 
 

 
 
3. Indicate the number of axial methyl groups when the cyclohexane is in the more stable conformation (2). 
 

 
 
 
 Number = 
 
 
 
 

4a. Rank resonance contribution to those given below (3 = most, 1 = least), (3) 
 

 
 
4b. What is the hybridization of oxygen? 
 
 
5. Circle the more stable compound.  
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6. Circle the faster reaction (2). 

 
 
7. Which technique (MS, NMR, IR) could be used to identify the difference between the compounds given below. Give 
the most straightforward technique (4). 
 
a.  

 

 

b.  

 

 

 
 
 
8. Circle the compound that goes with the spectrum  
  

uhscienceresource.squarespace.com
uhscienceresource.squarespace.com


UHScienceResource.squarespace.com 
 

UHScienceResource.squarespace.com 
6 

 

9 (5) 

 
 
 

 
i. What are the theoretical splitting patterns (multiplicities) for the molecule above (assume normal purity 
levels)? 
ii. Indicate the theoretical splitting patterns (multiplicities) for Hd 

 
 
C. Reactions (36) 
Draw the product with stereochemistry when appropriate. Give the major product if more products exists that boxes 
provided. 
 
1.  

 
 
 
 
 
 
 

 
 
2.  

 
 
 
 
3.  
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4.  

 
 
 
 
 
 
 
 
 
 
5.  

 
 
 
 
 
 
 
 
 
6. 
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7.  

 
 

 

 

 

 

 

8.  

 
 
 
 
 
 
 
 
 
 
 
 
9.  
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D. Mechanism (10) 
Give the mechanism to form the products given below using curved arrows. Show all intermediates and formal charges. 
 

 
 
 
 
 
 
  

uhscienceresource.squarespace.com
uhscienceresource.squarespace.com


UHScienceResource.squarespace.com 
 

UHScienceResource.squarespace.com 
10 

 

E. Synthesis (10) 
Synthesize the given using alcohols or alkenes of 4 carbons or less any inorganic reagents and oxidizing or reducing 
agents. 
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E. Spectroscopy (6) 
Draw the compound (C8H10O) given the data below.  
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