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1. (8 points)
Describe the oxidation state and the number of electrons at the metal for the following

complexes.

11
RO Wx

RO W (V1) or (+6); O electron at metal. (1 point each answer)

Ru(IV) or (4+); 4 electrons at metal (1 point each answer)

Ar Fe(ll) or (2+); 6 electrons at metal. (1 point each answer)



2. For the following reactions, choose the complex that has the higher reaction rate, and explain
why. (4 points)
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The reaction of A2 is faster, (1 point) because Bu group is more electron donating than Ph group,

which is better for oxidative addition. (1 point)
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The reaction of B1 is faster, (1 point) because the CH3 group and H group are cis to one another,

which is for reductive elimination than in B2, where the two groups are trans. (1 point)
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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)
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4. The following Ru catalyst (Ru-a) was found to be more active than the Grubbs I1 catalyst in
ring-closing metathesis. Explain why (2 points)
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Ru-a has a pyridine ligand, which is more labile than PCy3 ligand. Thus, Ru-a can be more

quickly activated, leading to a more active catalyst. (2 points; along this idea)

5. The following reaction was catalyzed by Grubbs-I catalysts (LnRu=CHPh). Please propose a
mechanism for this reaction. (5 points)

N

Either one of the two possibilities below, or a reasonable variation of it. Each step 1 point.

Mechanism 1, Initial metathesis on olefinic side chain. Mechanism 2. Initial metathesis at ring olefin,
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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)

Catalyst
% Lw= C(R])(Rz)
/

Something like this: each major step 2 points (reasonable variations ok)




