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Literature Discussion on “Terminal Iron–Dinitrogen and Iron–Imide Complexes Supported by a Tris(phosphino)borane Ligand”
by Marc-Etienne Moret and Jonas C. Peters, Angewandte Chemie Int. Eng. Ed, 2011, 50(9), 2063-2067. https://doi.org/10.1002/anie.201006918
This literature discussion celebrates Dr. Jonas C. Peters for being the recipient of the ACS Award in Inorganic Chemistry 2026 from the American Chemical Society. The award citation reads: “For trailblazing the development of synthetic iron complexes that catalyze nitrogen fixation and for brilliant mechanistic studies that have revealed the catalytic mechanisms.”
Questions for consideration:

1) What is nitrogenase? Why is it a target of study?
2) The authors describe N2 as a p-acidic terminal ligand. Sketch the molecular orbital diagram of N2 and explain why it can act as a p-acidic ligand.
3)   Why did the authors cite the articles in reference 14?
4) a) Consider the species 2, 3, 5 and 6 in Scheme 1. Use the covalent bond classification (CBC) method of electron counting to fill in the table below.
· For the number of d electrons, authors state “in accord with the covalent bond classification (CBC) system[19], … all σ-bonding electrons are subtracted from the d-electron count.”

· For the metal complexes with the TPB ligand, valence number according to CBC and oxidation state are not identical. See https://doi.org/10.1021/acs.organomet.5c00045 for a discussion of this issue.

· Consult Figure 3 and the text to complete the rows regarding magnetism.

· (Fe-B)n count: see “An unambiguous electron counting notation for metallaboratranes” https://pubs.acs.org/doi/10.1021/om0602512
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	3
	5a, b 
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	TPB CBC ligand classification
	
	
	
	

	Br CBC ligand classification
	
	N/A
	N/A
	N/A

	N2 CBC ligand classification
	N/A
	
	
	N/A

	≡N-Ar CBC ligand classification
	N/A
	N/A
	N/A
	

	[MLlXxZz]Q± classification and equivalent neutral class if applicable
	
	
	
	

	Ligand bond number
	
	
	
	

	Valence number
	
	
	
	

	dn
	
	
	
	

	Electron count from ligands
	
	
	
	

	(Fe-B)n count (Fig. 3)
	
	
	
	

	Total electron count
	
	
	
	

	number of unpaired electrons (Fig. 3)
	
	
	
	

	experimental magnetic moment (mB) (see text)
	
	
	
	


b) According to the MLX plots from The CBC website, how common are the [MLlXxZz]Q±, valence number, ligand bond number, and total valence electron counts for complexes 2 and 6?
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	[MLlXxZz]Q± classification 
	
	

	Valence number
	
	

	Ligand bond number
	
	

	Total electron count
	
	


5) a) The authors identified complex 2 to be paramagnetic. List the experimental evidence that was presented as consistent with this result.
b) Sketch the d-orbital splitting diagram for a trigonal bipyramidal complex according to crystal field theory. Compare and contrast this diagram to the d-orbital diagram for complex 2 in Figure 3.

6) Complex 5b was reported to be a distorted trigonal-bipyramidal geometry due to the Jahn-Teller effect. Using the orbital diagram in Figure 3, explain why the Jahn-Teller effect is relevant in this situation.
7) a) Why did the authors react complex 3 with p-methoxyphenyl azide to form complex 6?

b) How did the authors establish that complex 6 contained a Fe-N triple bond?

c) Complex 6 is described as being pseudotetrahedral rather than tetrahedral or trigonal bipyramidal based on which two pieces of data from the X-ray crystal structure?
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