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We will be discussing the communication listed above in class next week.  Please prepare yourself to discuss it by writing out the answers to the following questions. Feel free to discuss the paper and questions with others in the class, but each person should get a good overall view of the paper and feel comfortable answering the questions.  You will be graded on class participation and/or submission of your question answers.  

Questions for Discussion

1. What is syngas? Why is it ideal to eliminate the formation of methanol in the conversion of syngas? In other words, why are they conducting this research?
2. Give dn electron count, the oxidation state of rhenium, and overall electron count for compounds 1 through 3.
3. Why is the oxo ligand shown with a triple bond to rhenium? For which d electron counts is it more appropriate to show the oxo ligand with a triple bond? A double bond?
4. Why do oxo ligands stabilize high valent transition metal complexes?
5. Look at the thermal ellipsoid plots in Figures 1 and 2. Why does the 5 coordinate geometry change between 2a and 3a?
6. Account for the diamagnetism of complex 3a. Use CFSE patterns to justify your answer. How does the distortion from the ideal trigonal bipyramidal geometry affect this?
7. Postulate why the anti isomer is the predominant isomer (4:1) in the 1H NMR for complex 2a. 
8. Account for the presence of the two stretching frequencies for the acyl group in the IR spectrum of 2a (1575 and 1587 cm-1).
9. What proof is given for the presence of the resonance structures of complex 2a, as given in Scheme 5?
10. What do the results as monitored by 1H NMR suggest is the rate-determining step in the conversion of 1a to 3a?
11. The intermediate with the CO trans to the oxo ligand is not isolated. Why do you think this is the case (hint: think about trans influence considerations)?

12. How many peaks would you expect to see in the 1H NMR of 3a?
13. How is 13C labeling used to help determine the mechanism of this reaction? Summarize their results.
14. In your own words, summarize the evidence given in support of Pathway B.
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