Chemistry 4000/5000
Midterm Examination #2 (November 3, 2021)

1. For each pair of complexes given below, predict which one will be more reactive towards

oxidative addition of Ha. Give your reasoning in two sentences or less. (10 points)
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3. Which of the following two zirconium complexes would have a longer alkene C=C bond?
Explain in two sentences or less. (8 points)
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4.  For the following two examples of intramolecular C—H bond activation (A and B), briefly
explain why or why not oxidative addition followed by reductive elimination is a viable
reaction pathway or whether some other mechanism must be operative. (14 points)
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5. Explain whether the following complexes should be considered Fischer or Schrock carbene
complexes. (12 points) <. L\ro cE Fischer
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6.  For each reaction below, provide the correct products (both inorganic and organic). None
of the reactants or products are present in excess of the amount shown in the equations. No

explanation is required. (20 points for undergraduate students, 22 points for graduate
students)
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Hint: The IR spectrum of compound I, which is an organic compound, exhibits a broad
signal at 3215 em™. The "H NMR spectrum (in CDCls solvent) of I contains one sharp
peak, a singlet at 0.1 ppm, and one broad peak Wthh 1% downfield of the sharp singlet.
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For the following reaction, indicate whether the metal is oxidized, reduce or retains the
same oxidation state. Br iefly show your work. (8 points)
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Undergraduate Students: Answer ONE of the following TWO questions (8 and 9).

Graduate Students: Answer BOTH of the following two questions (8 and 9).

8.  Provide a mechanism (based on the fundamental reactions that you have learned) to
explain the following. Note that it is not necessary to indicate electron movement, but the
structure of every intermediate is required. Indicate in words (5 or less/reaction) what kind
of fundamental organometallic reaction(s) are taking place in each step of the mechanism.
(18 points for undergraduate students; 12 points for graduate students)
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9. Provide a mechanism (based on the fundamental reactions that you have learned) to
explain the following. Note that it is not necessary to indicate electron movement, but the
structure of every intermediate is required. Indicate in words (5 or less/reaction) what kind
of fundamental organometallic reaction(s) are taking place in each step of the mechanism.
(18 points for undergraduate students; 12 points for graduate students)
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BONUS:

The periodic table provided on the last page of this exam paper has 5 missing elements. Add in
the symbol and name of the missing elements. (5 points)



