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1. Why are gold complexes worthwhile to investigate? You may need to use other sources to support your response.

2. Why has it been challenging to isolate Au+3 complexes containing -bound ligands? Consider the interactions involved in the metal-ligand bond.
3. Determine the formal oxidation state, dn configuration, and electron count for complexes 1-3. 
4. Has the formal oxidation state of Au changed? Would you expect to see a change in oxidation state? What type of reaction occurred? 

5. The yield of (cod)AuMe2+OTf – is highest when two equivalents of triflic acid are used. Why? What is the role of each equivalent of triflic acid in the reaction?

6. In most cases the δ values of vinylic protons become smaller upon binding to a metal center. What phenomenon causes this? In contrast, the vinylic protons in 3 are shifted to higher δ values relative to free cod. How do the authors explain this?
7. In Figure 1 (reproduced below with permission, © 2013 Wiley VCH) the hydrogen atoms were “omitted for clarity”. Draw the hydrogen atoms on C3, C4, C7, and C8 using dashes and wedges to indicate their positions.
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8. How do the C=C bond lengths in metal-bound cyclooctadiene compare with those in free cyclooctadiene? What does this suggest about the bond order for the C=C bonds in cyclooctadiene when it coordinates to a metal center?

9. Briefly outline the differences in geometry between free cyclooctadiene and metal-bound cyclooctadiene.

10. How do the backbonding interactions compare in (cod)AuMe2+ and (cod)PtMe2? Why is the backbonding lessened in the Au complex?

11. Density functional theory (DFT) calculations can determine the probable electron distribution around a molecule. Chemists use molecular orbitals to describe the electron distribution that is calculated. Figure 2 shows pictures of the molecular orbitals associated with the backbonding interaction. Which d orbitals on the Pt/Au centers contribute to the molecular orbital associated with the backbonding interaction? 

12. At which complex (Au or Pt) do these d orbitals contribute most strongly to the molecular orbitals associated with the backbonding interactions? 
13. To prepare for the class discussion about π-bound ligands please draw the HOMO and LUMO for ethylene. Remember to draw the hydrogen atoms.

