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December 4, 2012
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Honor Code during this exam.

75 minutes

110 points

Instructions:  There are 9 questions and three bonus on the following pages. Check the exam now to be sure that you have all questions and the bonus. There are two blank pages to be used as scratch paper at the end of the exam. You may remove these pages, as needed, but all answers must appear on the same page as the question and, where appropriate, in the designated space.  

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

Questions may contain several parts.  Be sure to completely read each question so that you answer all parts!  

Work 1-9 to the best of your ability before attempting the bonus.  The bonus is difficult and partial credit on the bonus will be minimal.
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 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.  Exams will be collected, promptly, 75 minutes after they are distributed.

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.  Circle any aromatic molecules in the following list.  Place an X through anti-aromatic molecules.  Do not mark molecules that are not one or the other. 12 points
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They all are.  
2. In each pair, circle the compound you expect to have the longest max in the UV/Vis spectrum?  12 points 
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3.  When cyclohexadiene A is heated with dimethylacetylenedicarboxylate (B), the expected Diels-Alder adduct is not isolated.  Instead, aromatic compound C is obtained.  Provide a structure for the expected Diels-Alder adduct and a mechanism that accouts for the formation of C.  10 points
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4.  Provide the major product (or starting materials) for the following reactions.  Where appropriate, include stereochemistry. 25 points
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5. When diphenylacetylene is treated with aqueous acid at 100 C, a single compound is obtained.  The compound exhibits a singlet integrating for 2H in the 1H NMR at  4.0 and a multiplet integrating for 10H between  7.1 and 7.7.  In addition to many peaks in the 13C spectrum between  110 and 160, there is a lone peak at  205 and 52.  Provide the structure of the product, a mechanism of its formation and assign the 1H and 13C peaks to the correct atoms in the structure. 10 points
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6. Provide the missing structure and a mechanism for each step. 8 points
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7.  Draw the  molecular orbitals for butadiene (C2H4).  Clearly identify which orbitals are bonding, which antibonding and arrange the orbitals by energy.  Fill the orbitals with electrons for butadiene 1+ (that is cationic butadiene).  11 points
See Figure 14.2, page 504 in the text
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8. In each pair, circle the faster reaction. 12 points
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9.  Iodobenzene is treated with 1-propyne and Pd(PPh3)4 in triethylamine.  A, with molecular formula C9H8 is obtained.  A is then treated with Na in NH3 to give B.  A can also be treated with hydrogen gas and Lindlar’s catalyst to give C.  Treatment of either B or C with NBS and benzoyl peroxide gives the same product, D, which has a molecular formula of C9H9Br.
Provide structures for B, C and D and explain why B and C give the same product when treated with NBS and benzoyl peroxide. 10 points

[image: image12.emf]I

1-propyne

Pd(PPh

3

)

4

Et

3

N

Na

NH

3

H

2

,

Lindlar's

catalyst

NBS,BzOOBz

100C

NBS,BzOOBz

100C

Br

BandCarebrominatedthroughacommonintermediate:


Bonus 1.  Provide a mechanism for the following transformation.  5 points
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Bonus 2.  Explain why no cyclohexadiene or cyclohexene is obtained in this reaction. 5 points
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Bonus 3. When the following Stille coupling was attempted, a single product was obtained in good yield (molecular formula shown).  The formula was correct for the desired coupling product; however, the product gave only two 1H NMR signals between  5.0 and 7.0.  These were for 1H each and were each doublet of doublets.  Provide the structure, including all stereochemistry, of the product from this reaction. 5 points
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