Exam 2




Name:_________KEY____________________

October 29, 2010




I agree to observe the Wake Forest 

Chm 123





Honor Code during this exam.

50 minutes

100 points

Instructions:  There are 8 questions and 2 bonus problems on the following pages. Check the exam now to be sure that you have these questions. 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!  

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.  Lengthy answers are not necessary; answer each question as briefly as possible.

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.  Exams will be collected, promptly, 50 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.  Provide a detailed and complete mechanism for the major product(s).  Identify the type of mechanism that produces the major product(s).  If your intention was to prepare the minor product(s), instead, what change would you make to the reaction conditions?  Circle the Z alkenes.  20 points
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2.   Draw a mechanism for the following Bronsted acid/base reaction.  Identify each component as an acid or a base.  Indicate in which direction the equilibrium would lie.  Sketch a qualitative reaction energy diagram and identify on the diagram where the transition state would lie.  According to Hammond's Postulate, in the transition state, to what atom is the acidic proton nearest? Write the rate equation for the reaction.  20 points
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3. Draw the major product in each of the following reactions. You need not identify or show mechanisms or minor products but you must include any relevant stereochemistry.  24 points
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4.   When compound A is treated with OsO4, compound B is obtained.  If B is allowed to sit in dilute aqueous acid for a few hours at ambient temperature, it is almost completely turned to compound C.  Identify B and C, provide a mechanism for how B is converted to C and indicate how you might go from A to C without using osmium.  12 points
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5. Circle the faster reaction in each pair.  10 points
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6.  Why did this reaction fail to give the indicated product?  5 points
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The reaction requird to make the indicated product is an Sn2 reaction.  However, the Sn2 requires a good nucleophile.  The nucleophile present (the carbanion) is, indeed, a very good nucleophile.  However, it is also a strong base and the acid/base reaction  between the anion and alcohol will be faster than Sn2 and, once it is complete, there will no longer be the required good nucleophile.
7.  Draw a mechanism for the following transformation.  5 points
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8.  Rank Ha, Hb and Hc in order of acidity (most acidic to least).  Briefly explain the ranking. 4 points
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Hc is most acidic – the C is bonded to two EWGs

Hb is next most acidic – the C is bonded to one EWG

Ha is least acidic – the C is bonded to zero EWGs

Bonus (10 pts) -  A reminder: there will  be little partial credit on these problems.
1.  Mal and Jayne try to do the same reaction on two different starting materials.  They use identical conditions.  Mal gets his product (F) in good yield with complete retention of optical activity.  Jayne is disturbed to discover that his reaction went in low yield and with significant loss of optical activity in the desired product (H).  Use mechanism and structural analysis to explain why Mal's reaction was more selective and higher yielding than Jayne's.    10 points
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2.  Squalene synthase is an enzyme that catalyzes a reaction that is very similar to the one shown below (differences are minor and only for clarification).  Draw a mechanism that explains how this transformation occurs.  5 points
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