Exam 1




Name:______KEY_______________________

Sept. 22, 2010




            I agree to observe the Wake Forest 

Chm 122




            Honor Code during this exam.

50 minutes

100 points

Instructions:  There are 7 questions on the following pages. Additionally, there are two bonus questions (8 and 9). There are two blank pages to be used as scratch paper at the end of the exam. You need not turn these in.  You may remove these pages, as needed, but all answers must appear on the same page as the question.

Where appropriate, your answer must appear in the designated space.  

Write your name, clearly, in the space provided above.

You must work the exam in pencil.  

Each question contains several parts.  Be sure to completely read each question so that you answer all parts!  In many cases, separate parts of a question are written alternately in italics and normal.
Do not hesitate to ask a question if it arises.  

Clearly answer each question - if it is unclear what you intended to answer, the problem will be counted wrong.  You have 50 minutes to complete the exam.  I advise that you work through the exam once answering what you know and save problems you are unsure of for the end of the period.  

The bonus questions are challenging and little, if any, partial credit will be awarded on them.  Do not attempt the bonus until you are satisfied that you've done all you can on the main part of the exam.

You are expected to abide by the Wake Forest University Honor Code and the rules of decency.  Any violations of the Honor Code will be pursued through all necessary means.

Good luck.
1. Draw a Newman projection, looking down the indicated bond, for the most stable conformation of this molecule.  Name and draw the most likely interaction of this molecule with water.   Name this compound according to IUPAC rules (be sure to include stereochemical descriptors, if necessary).  (16) 
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IUPAC Name: 
6,6-dibromo-3,3-dimethyl-5R-nonanol
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2.  In the boxes provided, draw a molecule that fits the description given.  You may include additional features, so long as the criteria given are met exactly and the structure is that of a real molecule (i.e. no impossible bond angles or valences, etc.). (12) 
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3.  For each structure shown below, draw one additional resonance structure and identify any formal charges.  If lone pairs of electrons are missing in the original structure, fill them in as well as including them in the resonance structure. (12)
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4. Draw (+)-3R-chloro-4S-methyloctane.  How many stereoisomers are possible for this compound?  If the molecule is chiral, name its enantiomer. (12)

[image: image6.emf]Cl


2 chiral centers: 22 = 4 stereoisomers
enantiomer:  (-)-3S-4R-methyloctane
5.  In each pair, determine if the two structures are isomerically related; if they are not, write NR.  If they are isomers indicate whether they are constitutional isomers (CI), conformational isomers (CF), diastereomers (D), enantiomers (E) or if the two structures are the same (S).  If they are the same, also determine if they are meso compounds (M).  (16)
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6. Clearly draw the most stable chair conformation of trans-2-isopropyl-1-cyclohexanol.  Does a more stable diasteromer of this structure exist? If so, draw it, as well.  (14)
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  No more stable diastereomer exists.
7. Answer the following questions about crotogoudin, a natural product isolated from the Madagascan plant Croton goudotii. (+)-Crotogoudin has an []D of 100°.  
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a) How many units of unsaturation are present in the molecule? (3)     4 rings, 4 pi bonds = 8

b) How many * ( antibonding) orbitals are in crotogoudin?  (3) 
4 pi bonds,therefore 4

c) How many stereoisomers, including itself, are possible for crotogoudin?  (2) 
16 

            there are 5 chiral centers so 25 = 32; however, two chiral centers are not independent – the bicyclic ring (upper right) must have the two CH2 on the same side of the ring.  Thus, the number of stereoisomers is cut in half. 
c) You obtain crotogoudin with obs = -80°.  What percentage of the mixture is (+)-crotogoudin? (5)
%ee  = -80/100 = 80 %ee (-) enantiomer.  Therefore, 90% of the mix must be (-) and 10% (+).  

So: 10%.
d) Draw a diastereomer of crotogoudin below.  (5)
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  Amongst 14 others.

Bonus   -  I do not include answers to the bonus on keys.  Continue to give these thought throughout the semester if you didn't get it during the exam.
8. A cannot be separated into enantiomers under normal laboratory conditions.  However, enantiomers of B can be resolved in the lab.  Briefly explain why B is different from A and draw the two enantiomers of B.   (5)
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9.   Alkyl ketones undergo a photochemical reaction as shown on the left.  Cyclohexanone C, shown on the right, could give two possible products but reacts to give only a single product, D.  Give the structure of D and briefly explain why it is the only product observed. (5)
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