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Lithium Diazenide Surprise! 
In conference this week, we are going to be discussing a paper published last year in the journal Angewandte Chemie International Edition. This journal is published by the German Chemical Society and is roughly equivalent to the Journal of the American Chemical Society. This paper reports a brand new structure of lithium diazenide and confirms that there is plenty of new chemistry to be discovered in seemingly simple systems, in this case, binary combinations of lithium and nitrogen.

Before coming to conference, please read the following paper (link provided on Moodle) and write out the answers to these questions.  Bring your answers with you to conference, and I will collect them at the end of our discussion.
Sebastian B. Schneider, Rainer Frankovsky, and Prof. Dr. Wolfgang Schnick, “High-Pressure Synthesis and Characterization of the Alkali Diazenide Li2N2,” Angew. Chem. Int. Ed., 2012, 51, 1873-1875.  DOI: 10.1002/anie.201108252
http://onlinelibrary.wiley.com/doi/10.1002/anie.201108252/abstract
Reading Questions:

1. In the first paragraph the authors make the following statement, “And additionally, the electron affinity of nitrogen is significantly lower than that of oxygen, rendering N3– much more endothermic than O2–; both anions require stabilization by counterions in the solid state.”  Provide explanations for the key concepts in this statement.  Why is the electron affinity of nitrogen significantly lower than oxygen?  Why are N3– and O2– endothermic and why is N3– more so?  What does “both anions require stabilization by counterions in the solid state” mean?

2. In Housecroft & Sharpe, read the sections in Chapter 11 on the reactivity of the alkali metals with nitrogen and oxygen (11.4 and 11.6).  In your own words, describe why the authors were surprised to find that the first alkali diazenide they could synthesize was Li2N2.

3. What does an orthorhombic crystal system mean?  Hint: You might want to consult your lab handout from Experiment 2.

4. Looking at Figure 1 in the paper, and the Jmol model of the structure of Li2N2 available on the Moodle, determine the stoichiometry of one unit cell.  In other words, how many Li2N2 formula units are contained within one unit cell?  Please show your work, indicating where atoms are located with respect to the unit cell boundaries.

5. Do all of the nitrogen atoms exist in this structure as the diazenide ion with a nitrogen-nitrogen bond?  What is the evidence for your answer?  If so, then explain why there are some nitrogen atoms in the Jmol model of the unit cell that appear not to be bonded to another nitrogen atom.

6. Draw a Lewis structure for the diazenide ion, including formal charges.  Is your Lewis structure in agreement with evidence reported in the paper?  Do you have any reason to be suspicious of what this Lewis structure might predict about this material?

7. Draw a well-labeled MO diagram for the diazenide ion.  What is the bond order?  Would you expect solids containing this anion to be diamagnetic or paramagnetic?
