Exam 1

Chemistry 122

February 16, 2004
Do not open or begin this exam until instructed.  This exam consists of 4 pages plus the cover page.  Before starting the exam, check to make sure that you have all of the pages.  The exam has a total of 100 points and includes 13 questions. Only legible answers written on the exam will be considered for grading.  All pertinent information needed for the exam is given.  Notes and textbooks are not permitted.  Use your time wisely.
This exam is administered under the Wake Forest Honor Code.
Name_______________________________________

1. (6 points)  Provide IUPAC accepted names for the following compounds.
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2. (5 points)  Provide a structure for (R)-4-sec-butylnonane.

3. a) Determine any formal charges present in the following species. (2 points)

b) Provide another resonance contributor that has complete octets for all second row elements.  Include formal charges if any are present. (2 points)
c) Which resonance contributor is more important?  Briefly explain your answer (2 points)
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4. Quinine has been used for centuries to treat malaria, a disease from which millions have died.

a) Mark 1 stereocenter in the molecule and determine its absolute configuration. Show your reasoning to receive full credit. (4 points)

b) Carefully circle and identify 3 functional groups present in quinine.  (6 points)

c) What is the hybridization and geometry of the carbon atom identified by the arrow? (4 points)
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5. (3 points, 0.5 each) Circle all chiral molecules.
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6. (6 points, 2 each) Determine whether you would need an oxidizing agent, a reducing agent, or neither to convert the given starting materials to products.
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7. (5 points)  Draw the most stable chair conformation of cis-4-ethyl-1-propylcyclohexane.  Clearly label substituents as axial or equitorial.  (You do not need to show all the hydrogens.)

8. (5 points) Provide a Newman projection for the lowest energy conformation of 3-methylheptane viewing down the C3-C4 bond.

9. (4 points, 2 each) Circle the strongest acid in each set.

a)  
   CH3SH 

     CH3OH 

      CH3NH2      
b)
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10. (4 points, 2 each) Circle the strongest base in each set.

a)
CH3NH2

      CH3OH 


CH3CH3
b) 
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11. (15 points, 5 each)  For each of the following Bronsted-Lowry acid/base reactions

a) provide products that would form if the reaction proceeds as written.
b) label the acid and base on each side of the reaction.
c) draw an arrow indicating which way the equilibrium actually lies.
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12. a) (2 points) How many units of unsaturation will be present in a molecule with the molecular formula C4H8O?

b)  (10 points, 2 each) Provide one constitutional isomer of C4H8O that contains the indicated functional groups.

aldehyde




ketone




alcohol

alkene and ether



epoxide

13. (15 points, 3 each)  Determine if each of the following pairs of compounds represent enantiomers, diastereomers, constitutional isomers, or two molecules of the same compound.
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