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Assignment #2

In this assignment, your group will investigate the donor/acceptor properties of a series of ligands using calculated spectroscopic (IR stretches) and geometric (bond distances) properties.
1. Perform calculations (geometry optimizations AND frequency calculations) on the following molecules:
cis-(Me3P)2Pt(CO)2
cis-(Ph3P)2Pt(CO)2
cis-(F3P)2Pt(CO)2

cis-((MeO)3P)2Pt(CO)2
cis-(Et3P)2Pt(CO)2
cis-(Me3N)2Pt(CO)2
2. How do the calculated infrared CO stretching frequencies vary with ligand identity?  What leads to these differences?
3. Is there a trend in Pt-C and C-O bond lengths in your optimized structures that correlate well with the trend in CO stretching frequency?
4. Based on the trends you observed, place the phosphine (or amine) ligands in these complexes in order of increasing Lewis basicity.

5. Use pictorial representations of the frontier molecular orbitals to illustrate your answer to #2.  
