1.

Winter 2026 - Chemistry 3840
Assignment #3 Answer Key

Which of the following two zirconium complexes would have a longer alkene C=C bond?

Explain. (14 points)
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Provide a reasonable mechanism (based only on the fundamental reactions learned in class)
to explain the following. Note that it is not necessary to draw transition states or use arrows
to indicate electron movement, but the structure of every intermediate is required. Indicate
in words (5 or less/reaction) what type of fundamental reaction(s) are taking place in each
step of the mechanism. It is not necessary to draw transition states or to use arrows to indicate

electron movement. (10 points)
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3. Indicate what fundamental organometallic reactions are taking place in steps A-C of the
following catalytic cycle. No explanation is required. (6 points)
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4.  Reactions of Ni(CO)s4 in which phosphines [L = PR3] replace CO to give the family
Ni(CO)sL occur at the same rate for different phosphines. Is the reaction dissociative or
associative Why? (12 points)

Ni(0), d'°, 18 electron. Strong field ligands. Highly unlikely to exceed 18 electron rule, as

would be required for an associative mechanism that would proceed through the 20 electron
intermediate [Ni(CO)4(PR3)]
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5. [Cu(NH3)4(H20), J*" is very dark blue, while [Cu(H,0)s]*" is pale blue. Explain fully. (14
points)
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6.  Would you predict the following substitution reaction to proceed by an associative or
dissociative mechanism? Briefly explain your reasoning. (6 points)

[Fe{n?-(H2C=CH,)}(CO)4] + PPh3 = [Fe{n*(H.C=CH,)}(PPh3)(CO)s] + CO
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7. Provide a mechanism (based on the fundamental reactions that you have learned) to explain
the following. Note that it is not necessary to draw transition states or use arrows to indicate
electron movement, but the structure of every intermediate is required. Indicate in words (5
or less/reaction) what type of fundamental reaction(s) are taking place in each step of the
mechanism. It is not necessary to draw transition states or to use arrows to indicate electron
movement. (6 points)
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