Homework 6






Name:

KEY



Due October 4, 2010
10 points

1. Each reaction below is a Bronsted Acid-Base reaction.  Predict the products by deciding which component is the most likely acid and which is the most likely base. Indicate which side of the equilibrium is favored.  Draw a curved-arrow mechanism to show how the proton transfer occurs.
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2.  The following are Bronsted acid/base reactions between two carboxylic acids.  The equilibrium, in each case, lies strongly to the right (by approximately 2.5 orders of magnitude).  For each reaction, explain why the two acids are not close to be equally stable.
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The right is favored.  In each case, the base is a carboxylate anion and, thus, has a positive charge delocalized over two oxygen atoms.  However, the carboxylate on the right has three highly electronegative fluorine atoms that can stabilize the negative charge (excess electrons) on the carboxylate.  The C-F bonds are strongly polarized rendering the sp3C with a strong partial positive charge.  This makes that carbon more electronegative and polarizes the sp3C-sp2C bond, making the sp2C slightly more partial positive than usual.  The proximity of a partial positive helps "offset" the negative atoms and essentially pushes some of the electron density out onto the electronegative fluorines.
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The right is again favored.  In both cases, the base is a phenolate anion.  Thus, there is a negative charge on an oxygen but that charge can be delocalized around a benzene ring.  In the case of the anion with a nitro group (an electron withdrawing group), the charge can be further delocalized onto the nitro oxygen.  Thus, the excess electrons on the right are more delocalized, and onto more electronegative atoms, than the charge on the left.  
Before scrolling down, draw the resonance structures for both anions in the above reaction.
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3.  The definition of a Lewis acid is an atom or molecule that is an electron acceptor while a Lewis base is an electron donor.  (Ask yourself, are these definitions of acidity consistent with Bronsted theory?).  In each reaction below, identify which is the Lewis acid and which is the Lewis base.  Identify any formal charges that aren't shown.  Draw a mechanism that explains the formation of the products (going right to left).
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