CHE 331 Fall 2009 - Sample Test #4

Dr. Lawrence Sein, Department of Chemical and Physical Sciences, Cedar Crest College

1. Derive the π-orbitals of cyclopropene, cyclobutadiene, cyclopentadiene.

2. Show which orbitals on a central metal atom can interact with the M.O.'s of two Cp rings.

3. Show (by a diagram) back-bonding.

4. Draw an M.O. diagram for a generalized octahedral metal complex, showing only sigma bonding.

5. Show how CO binds to a metal, showing both σ and π interactions.

6. Draw the M.O. diagram for CO.

7. Explain the Laporte selection rule, give the extinction coefficients for a Laport-forbidden transition, a Laporte-allowed transition, and a spin-forbidden transition.

8. Explain why the molar absorptivity for a Laporte forbidden process isn't zero.

9. Explain how sigma-donation, pi-donation, and pi-acceptance by ligands affects Δ (10Dq).

10. Sketch the energy levels for the following π-conjugated systems: cyclopropenyl cation, cyclobutadiene, cyclopropenyl cation, benzene, and tropylium.

11. List π acids other than CO.

12. Explain the high acidity of cyclopentadiene.

13. Explain why tropylium cation is so important.

14. Derive the SALC for methane and SF6.
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