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Assignment #3

In this assignment, your group will evaluate the geometric preferences of four-coordinate d8 transition metals and the dependence of these preferences on both ligand and metal identity.
1. Perform calculations (geometry optimizations) on the following molecules in the square planar singlet state:
Rh(PPh3)3Cl



Co(PPh3)3Cl
Rh(CO)3Cl



Co(CO)3Cl

2. Now perform calculations on the same molecules in the tetrahedral triplet state.
3. Compare the final energies of the two possible geometries to determine whether the square planar singlet or tetrahedral triplet state is more stable.
4. What leads to these geometric preferences?

5. Use pictorial representations of molecular orbitals and an MO diagram explain these preferences.  

