CHEM 310 - Dr. Hartel

Winthrop University

Problem Set 8 – Mechanisms and Alkene Additions

1. Identifying Nucleophiles and Electrophiles
a. Identify each compound as a potential nucleophile, electrophile, neither or both.
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b. For each reaction, identify the role of each species as the nucleophile or electrophile.
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2. Nucleophile and Electrophile Strengths
a. For each pair, circle the stronger potential nucleophile.
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b. For each pair, circle the stronger potential electrophile.

[image: image4.emf]H

3

O

NH

4

N

O

Cl

O O N

or or or or


3. Arrow Pushing
For each reaction: 
1) Draw in all non-bonding electrons in the reactants and products
2) Label each reactant as either nucleophile or electrophile

3) Draw the curved arrows needed to show each reaction mechanism.
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4. Thermodynamics
Indicate whether each reaction is likely to be exergonic or endergonic.  Also indicate which will be favored at equilibrium, products or reactants.
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5. Kinetics
Rank the reactions in order of decreasing rate (1 fastest to 3 slowest).
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6. Free Energy Diagrams

a. Draw a free energy diagram for a two-step reaction that has the following traits:

1) A rate limiting second step


2) Exergonic overall


3) Endergonic first step
   Label the reactants, products, transition states and any intermediates
b. Use the free energy diagram below to answer the following questions.
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          How many steps are in this reaction?

_________





Which step is the rate limiting step?

_________




 How many sets of intermediates are there?

_________





     Is the reaction exergonic or endergonic?

_________




           Is ΔGº greater or less than 0?

_________





   Are products or reactants favored at equilibrium? 
 
_________

7. Alkene Additions
Draw the major product or products of each reaction.
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8. Mechanisms of Electrophilic Additions to Alkenes

Draw a complete arrow-pushing mechanism for the following reactions

a.
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