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1 a. (10 points) Draw structures and give the valence electron (NEV) count and formal
oxidation state of the metal for the following compounds.

(a) [Fe(n5-CsHs)(n®-CsHe)]* OS= NE=

(b) [Cp2ZrCI(OMe)] (Cp = n°-CsHs) ~ OS= NE=

(c) [(PMe3)2Pt(n3-CaHs)]* 0S= NE=

(d) [Mn(CO)s] 0S= NE=
(e) [Ni(n*-CaHa)2] 0S= NE=

1 b. (4 points) Which of the compounds (a-e) is most reactive and what type of reaction does it
undergo?



2. (4 points) Draw (with a simple diagram) the Dewer-Chatt-Duncanson model for
metal-alkene bonding. Indicate what type of bonding interactions are involved

3. (2 points) The compounds below are metal carbene complexes. Name whether the
example is a Fischer or Schrock carbene.

OR H
(CO)5W:< szMeTa :<H
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A: carbene B: carbene

4 a. (2 points) Draw the product of the oxidative addition of H2 to Vaska’s complex.

Cls,  oPPhs
Ph3P/ ~co

Vaska's complex

4 b. (2 points) The square planar rhodium complex shown below is inflexible/rigid.
Does it undergo oxidative addition with (i) H2 and/or (ii) Mel?
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4 c. (2 points) Which of the following is most reactive toward oxidative addition? a or b?

a) trans-[Ir(PPh3)2(CO)CI] b) trans-[Ir{P(CsFs5)3}2(CO)CI]

4d. (2 point) The bond dissociation energies of aryl-halide (Ph-X) bonds are shown in
the table below. Which aryl-halide (Ph-X) will be most reactive to oxidative addition?

Bond Dissociation energy (kJ mol™)
Ph-F 533
Ph-Cl 407
Ph-Br 346
Ph-1 280




4. d (2 points) Which of the two complexes shown below (i or ii) is more reactive to
reductive elimination?

PP, oMe  MegPr _oMe
Ir
Php?”  WMe  Me, P/ \Me

(i) (ii)

5. (5 points) A key step in the synthesis of ibubrofen is shown below. The active
catalyst species is ‘Pd(PPhs)2". Propose a mechanism for the reaction.
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6. (10 points) Propose a catalytic cycle for the reaction shown below including the
structure of the intermediates, the number of valence electrons and oxidation state of
the intermediates, and the name of each reaction step.

catalyst/initiator

CH,OH + CO > CH4CO,H
catalyst = Il - CO initiator = HI
Rh
~  Nco

[Rh()2(CO),I



7 .(5 points). Label the steps in the boxes for the following cyclization catalytic cycle:
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