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1. For each reaction below, provide the product(s). Where appropriate, provide the correct
stereochemistry of the metal and/or organic products. (20 points)
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2. Provide the organiproduct for each catalytic reaction below. In cases where more than one
product could be formed, draw only the major product or products. (20 points)
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3. Draw a complete catalytic cycle ftwo of the reactionsin question 2. Provide as much
detail agpossible, including the structures of the intermediates and the conversion of the
precatalyst into the active species. (20 points)

Reaction 1



Reaction 2



4. The cobalt dimethyl complex reacts with an excess of ethylene to give methane and propane.
This cmplex is a model for olefin polymerization catalysts. Two mechanisms can be
envisioned based on the Cossee (Mechanism 1) and-Boesrey (Mechanism 2) proposals,
respectively. Describe how you would experimentally distinguish which mechanism is
correctin this case. Provide a detailed description of your experiment and the observations
you would make for each mechanism in your experiment. (15 points)
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5. For each question below, provide an answer and a brief, but detailed, explan&tmin{g)

a. Which aryl halide would be most reactive in a palladicatalyzed coupling reaction?

HBCOBr NCOBr MeOOBr

b. Which reaction below would be faster?
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c. Which compound would be most stable towards$ &imination?
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d. Which compound below would bbeast stable in water?
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e. For which compound would reductive elimination reaction be fastest and slowest?
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