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We will be discussing the very meaty 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 divide up the work, 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.  

Questions for discussion:  

1. Why do you think this paper worthy of publication in the Journal of the American Chemical Society as a communication (publishing science as a JACS communication is a very difficult thing to do!)?   

2. Examine the experimental procedure in the supplementary material for the paper (available from the original web page the link above takes you to).    Are there any unusual synthetic techniques that they use to synthesize these compounds? Do the authors use any unusual characterization methods?  Based on our previous discussion in class, why are these conditions necessary?   See if you can find out some information about the methods mentioned in the paper! 

3. How do the authors know that they made what they think they’ve made in these reactions?  

4. Show that the W(CO)(acac)2 fragment is a 14-electron species.

5. Examine each of the other compounds mentioned in this paper.   Count the electrons!  Which ones are 18-electron species?  Be prepared to show your work!

6. Why are the authors excited about the formation of the imine complex?
7. At the start of the paper, the authors mention that imines and similar ligands are frequently 2e- donors whether they are (1 or (2.  Draw a diagram showing the geometry and electronic interactions of these two types of binding.   

8. The authors describe previous work where they have alkynes as “formal four-electron donors through the C( C triple bond π electrons.”  Why do you think they use the term “formal” in this description.  

9.  Each of two π orbitals of the alkyne can donate into a metal d-orbital, and so the slkyne acts as a 4e– donor overall.  Draw two pictures of the MO’s involved in this type of interaction.  

10.  It turns out that like ethylene, alkynes can accept electrons from the metal as well.   There are actually two different backbonding interactions, in which two filled metal d-orbitals donate into the empty π* orbitals of the alkyne.  Draw two pictures to show this type of interaction as well. 

11. Explain how an imine, ketone, or aldehyde can serve as a 4-electron donor. Use Figure 3 in your explanation.

12. In the context of this paper, what do the words proximal and distal mean? For the imines and aldehydes the authors say that the positioning of the heteroatom distal to CO allows optimum back-donation to both carbon monoxide and the C=X entity while “simultaneously enabling lone pair donation from the heteroatom.”  Explain this assertion in light of your answer to question 11.    
13. Carbonyl complexes are frequently good starting materials for a variety of organometallic reactions.   Why do you think that is?  Why might CO loss as a reaction mechanism be favored?  Disfavored?     

14. The authors provide the C-N bond distance for complex 2c (1.27 Å).  What is the significance of this?  Find an uncoordinated nitrile in the Cambridge Structural Database and look up its bond distance for comparison.    

15. The authors carried out DFT calculations on model complexes. What does DFT stand for? What learn about the energy of different binding modes from the DFT calculations make? What did the authors conclude from this energy?

16. What terminology do you need help defining?  Are there any words that you can figure out the meaning for by doing a search, using your book or the context of the paper?   Be prepared to share with the class!

17. This research is supported by the National Science Foundation.  Why should this funding agency care about this particular research, both from a fundamental science perspective as well as from an application standpoint?

18. What can you find out about the principle investigator, Joseph L. Templeton using the internet or using the scientific search engines like SciFinder Scholar or Web of Science?  

19. What other questions or insights do you have about the paper?   


