Exam 1




Name:_____________________________

October 2, 2012




            I agree to observe the Wake Forest 

Chm 122




            Honor Code during this exam.

75 minutes

90 points

Instructions:  There are 8 questions on the following pages. Additionally, there is a bonus questions (9). There are three 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 (box, line, etc.).  

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.  

Point values are shown in bold.
Clearly answer each question - if it is unclear what you intended to answer, the problem will be counted wrong.  You have 75 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 question is challenging and little, if any, partial credit will be awarded.  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.  How many sp2 carbons are present in the molecule?   Name this compound according to IUPAC rules (be sure to include stereochemical descriptors, if necessary). How many stereoisomers are present for this structure? Draw the enantiomer and one diastereomer of the molecule. Draw a constitutional isomer of the molecule that has the same base alkane (that is, a butane would become another butane, a hexane another hexane, etc.) 20
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2.  How many  bonding orbitals are in the molecule in Problem 1?  

How many  electrons?  2
How many * electrons?  2
How many non-bonding electrons?  2
3.  What is the ideal bond angle between C2-C3-C4 for the molecule in Problem 1? 2
4.  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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5.  Assume all atoms and electrons are shown in the two structures below.   Indicate any formal charges present in the original structures.  Draw a resonance structure in the box provided; again, indicate any formal charges, if present. 10
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6.  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 structures (M/S).  20
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7. Clearly draw the most stable chair conformation of trans-3-tert-butyl-1-methylcyclohexane.  Does a more stable enantiomer of this structure exist? If so, draw it, as well.  Does a more stable diastereomer of this structure exist? If so, draw it, as well. 10
8. A chemist carries out a reduction of ketone A to produce alcohol B.  In this reduction, an H atom, bolded, is transferred from the reductant (X, Y or Z) to the ketone.  The bold H is shown in both reductant and product.  

Alcohol B has the optical properties shown below.  
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Three different reducing agents are employed (X, Y and Z). They are used independently in reactions 1, 2 and 3.  (Though not necessarily in that order).
In reactions 1 and 2, the product does not rotate plane polarized light.  In reaction 3, the observed rotation of the product alcohol is -19.2o.  Using this data, answer the following questions:

What is the major enantiomer produced in the Reaction 3?  2
What is the %ee of that enantiomer in Reaction 3?  2
How much of the mixture is the major enantiomer in Reaction 3?  2
What is the %ee of the alcohol produced in reactions 1 and 2?    2
Which reducing agent (X, Y or Z) is used in reaction 3?  Why?  2
Bonus
Aquatolide is a natural product found in the Spanish plant Astericus aquaticus.  It is thought to derive from a photochemical reaction of asteriscunolide C.  
What is the isomeric relationship of asteriscunolide C and aquatolide? 2
Draw the enantiomer of aquatolide.  2
How many isomerizable  bonds are present in asteriscunolide C?  2
How many units of unsaturation are present in aquatolide?  2
How many stereoisomers are possible for aquatolide?  2
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