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The Berry Pseudorotation

1.  In Firefox, open up the following website created by Prof. Marion Cass at Carleton College, hyperlinked below.  It may take a few minutes for all the buttons and Jmol models to load.  If things seemed to have stalled, try refreshing.  This web tool animates what is known as the Berry Pseudorotation
 for PF5, the intramolecular fluxional mechanism by which axial and equatorial ligands interchange in 5-coordinate molecules.

http://www.people.carleton.edu/~mcass/IC/Seminar06/PF5Start.html
The two Jmol windows show molecular models that have been calculated for the ground state geometry and the transition state of PF5.  Play around with the animations on the site making use of the color-coding and atom labeling buttons to gain an understanding of this dynamic process.  You can always use your left-hand mouse button in the Jmol window to freely rotate the molecule and view it from different orientations.

(a) Draw molecular structure cartoons labeling the atoms and showing small arrows that show how the atoms displace in the motion leading from an (1) initial starting geometry through (2) the transition state to (3) the final geometry.

(b) What is the molecular shape of the transition state?

(c) Draw a reaction coordinate diagram for this process (energy vs. reaction coordinate) showing the initial geometry, the transition state, and the final geometry.

(d) Explain how the Berry Pseudorotation can account for the fact that only a single resonance is observed in the 19F NMR spectrum of PF5 at room temperature.
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