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Literature Discussion on “Nickel-Catalyzed Enantioconvergent and Diastereoselective Allenylation of Alkyl Electrophiles: Simultaneous Control of Central and Axial Chirality”
by A. Hossain, R. L. Anderson, C. S. Zhang, P.-J. Chen and Greg C. Fu, Journal of the American Chemical Society, 2024, 146, 7173-7177.
This literature discussion celebrates Dr. Greg C. Fu for being the recipient of the Gabor A. Somorjai Award for Creative Research in Catalysis 2025 from the American Chemical Society. The award citation reads: “For contributions to catalysis, with a particular focus on the development of new strategies for enantioselective synthesis and the elucidation of reaction mechanisms.”
Questions for consideration:

1) a) According to group theory, which symmetry elements cannot be present in a chiral molecule?

b) Compare and contrast the concepts of central chirality and axial chirality as denoted in the article. 
2) Why did the authors cite the article listed in reference (17)?

3) a) Consider the pre-catalyst compound NiBr2•(R)-L* and the catalytic cycle intermediate D in Figure 4. Use the covalent bond classification (CBC) method of electron counting to fill in the table below.
	
	NiBr2•(R)-L*
	Intermediate D

	Br CBC ligand classification
	
	

	(R)-L*  CBC ligand classification
	
	

	-C(Ar)=C(CH3)TMS CBC ligand classification
	N/A
	

	-C(H)(R)(CF3) CBC ligand classification
	N/A
	

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

	Valence number / oxidation state of Ni
	
	

	Ligand bond number
	
	

	Electron count from ligands
	
	

	Electron count from metal
	
	

	Total electron count
	
	

	dn count for metal
	
	


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 pre-catalyst compound NiBr2•(R)-L* and the catalytic cycle intermediate D.
	
	NiBr2•(R)-L*
	Intermediate D

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


	
	

	Valence number / oxidation state of Ni


	
	

	Ligand bond number

	
	

	Total electron count

	
	


4) Identify the steps in the catalytic cycle shown in Figure 4A that correspond to oxidative addition and reductive elimination.

5) What information did the deuterium labeling study in Figure 4B provide?

6) Draw a curved-arrow mechanism by which the alkyl-TEMPO adduct of the electrophile in Figure 4C can be generated from species shown in Figure 4.
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