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Assignment #1

In this assignment, your group will investigate the d-orbital splitting diagrams of a series of molecules and compare the Δo of compounds with different types of ligand donors (purely σ-donors vs. π-acceptors vs. π-donors) and different transition metals (1st row vs. 2nd  row vs. 3rd row).

1. Perform calculations (geometry optimizations) on the following molecules and determine the Δo of each molecule:

Cr(CN)6


Cr(Me)6


Cr(NH2)6

Mo(CN)6

Mo(Me)6

Mo(NH2)6
W(CN)6


W(Me)6


W(NH2)6
2. How does the Δo splitting vary between 1st row and 2nd row metals?  What factors lead to this difference? Is a similar difference observed when comparing 2nd vs 3rd row metals?  Why or why not?

3. How do the different monoanionic ligands evaluated in this exercise effect the Δo when the identity of the metal is held constant?  What is the inherent difference between these three ligands?

4. Use pictorial representations of the frontier molecular orbitals to illustrate your answer to #3.  
