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Axial Elongation Exercise

Consider the following:
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The CuCl2 structure
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[Cu(bpy)3]2+, equatorial Cu-N bonds are 203 pm, axial Cu-N bonds are 223 and 245 pm.
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            [Cu(acac)2] 

are also known.

The following complexes also exist: CrCl2 (structure similar to CuCl2), [Co(CN)4]2-, [Co(CN)5]3-
Each of the above examples have what configuration (dn)?

Draw the octahedral crystal field splitting diagrams for each of the configurations

What do they each have in common?

Which of the complexes on the previous page are not Oh?  Draw the CF splitting diagrams for those geometries.

What differences are there between the octahedral and the other geometries?

Does this help and explaining the axial elongation in the octahedral complexes?

What is Jahn-Teller Distortion?

It will occur in what octahedral configurations?  What is in common between all of the configurations?

Calculate the CFSE (in Dq units) for CuL6 (Oh) and CuL4 (D4h, and Td)

Which is more energetically favored?

Rank the CFSE values from smallest to highest. Rank the symmetries from lowest to highest.

Explain the energy ranking in terms of the Jahn-Teller distortion.

[NiCl4]2- is Td and [Ni(CN)4]2- is D4h
[PdCl4]2- is D4h and [Pd(CN)4]2- is D4h
All four coordinate Rh+, Au3+, Ir+ complexes are square planar

Draw the CF splitting diagrams for each.  What is true about the role the metal and the ligands play in the d-orbital splitting?

What conclusions can be drawn from this?

_1162317450.bin

_1162317890.bin

_1162318022.bin

_1162317030.bin

