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Second Generation Catalytic Enantioselective Nucleophilic Desymmetrization at P(V): Improved Generality, Efficiency and 

Modularity
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Organocatalytic Nucleophilic Desymmetrization of 
P(V) Precursors

Significance: Dixon and co-workers report a 
2nd-generation catalytic strategy for enantioselec-
tive nucleophilic desymmetrization at phospho-
rus(V) with a bifunctional iminophosphorane 
(BIMP) catalyst. This approach provides various chi-
ral phosphorus compounds in good to high yields 
and enantioselectivities. Furthermore, DFT calcula-
tions provide insights into the mechanism, particu-
larly the nature of enantioselectivity and the effi-
ciency of the catalyst/leaving group combination.

Comment: The research focuses on nucleophilic 
substitution mechanisms: retention and inversion. 
Retention occurs when Grignard reagents maintain 
the stereochemistry at the phosphorus center, 
while thiols invert it. This distinction is crucial for 
synthesizing specific enantiomers and underpins a 
versatile method for creating enantioenriched 
phosphorus(V) compounds. Computational in-
sights into reaction dynamics support the method-
ology, which potentially will have implications for 
organic synthesis and pharmaceutical develop-
ment.
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