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PCs must not be used. No material other than the exam paper is permitted.

Overall 32 points.

You can also write the answer on the back of the exam paper if you run out of space; if you

choose to do so, make a clear indication in the exam paper.

You have a maximum of 90 minutes to finish the exam.
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1. (8 points)
Describe the oxidation state and the number of electrons at the metal for the following

complexes.
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2. For the following reactions, choose the complex that has the higher reaction rate, and explain

why. (4 points)
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3. Ni(CO)4 can undergo substitution reaction with an incoming neutral ligand L to give
Ni(CO)sL. Kinetic studies show that the rate is first order in Ni and zero order in L.

Draw a mechanism of the ligand substitution reaction. Explain the observed kinetics using this
mechanism. (5 points)

4. The following Ru catalyst (Ru-a) was found to be more active than the Grubbs Il catalyst in
ring-closing metathesis. Explain why (2 points)
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5. The following reaction was catalyzed by Grubbs-I catalysts (LnRu=CHPh). Please propose a
mechanism for this reaction. (5 points)



6. Enyne metathesis is a metathesis reaction between an alkene and an alkyne. Mechanistically it

is similar to alkene metathesis. Please draw the mechanism of the following enyne metathesis. (8

points)
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