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β-Amino carbonyl moieties are versatile synthetic building 
blocks that can be employed toward a wide variety of natural 
products and biologically active compounds. As an important 
research branch of the Mannich reaction, the aminomethyl-
ation reaction of ketones or aldehydes represents an efficient 
protocol for accessing β-amino carbonyl compounds. “Recent 
years have witnessed the application of a variety of amino-
methylation reagents to the enantioselective variant of the 
reaction; however, asymmetric induction of these transfor-
mations is dominated by the use of chiral catalysts to activate 
the nu cleophiles, i.e. chiral amines or Lewis acids with chiral 
ligands,” said Professor Dong Xing from East China Normal 
University (P. R. of China), adding: “While this nucleophile-
based activating strategy was feasible and showed good enan-
tiocontrol, the nucleophiles were limited to inherently activ-
ated substrates such as unmodified ketones or 1,3-dicarbonyl 
compounds, thus the scope and application of this type of 
transformation were also  significantly limited (Scheme 1, a).” 

The groups of Professor Xing and Professor Wenhao Hu 
(Sun Yat-sen University, P. R. of China) have a long-standing 
common research interest in carbene-involved enantioselecti-
ve multicomponent reactions (MCRs) via cooperative catalysis. 
“As part of our ongoing research, we designed the rhodium(II)/
chiral phosphoric acid (CPA) co-catalysed three-component 
reaction of α-diazo ketone, alcohol and 1,3,5-triaryl-1,3,5-
triazine, with the hope that an electrophile activation strategy 
would be established (Scheme 1, b),” said Professor Hu, conti-
nuing: “However, due to the instability and low concentration 
properties of the formaldimine species generated in situ from 
1,3,5-triazine, it remains uncertain whether such an electro-
phile activation mode is workable.”

At the very beginning of their exploration, tremendous 
efforts were made to modify the reaction conditions with dif-
ferent α-carbonyl diazo compounds as the carbene precursor. 
“It finally turned out that the structure of the diazo compound 
has a significant impact on the outcome of the reaction,” exp-
lained Professor Xing. He added: “We continually noticed that 
the structure of both the CPA and the rhodium(II) catalyst are 
both responsible for the stereoselective control of this trans-
formation.” 

With the established optimized reaction conditions, a 
wide range of alcohols, including simple aliphatic alcohols, 

allylic alcohol, propargyl alcohol, complex natural alcohols, 
and even water could all be applied to this three-component 
aminomethylation. “It is also impressive that this method can 
be used for the efficient linkage of two complicated drug can-
didates (Scheme 1, c),” said Professor Xing. 

Professor Hu concluded: “This work offers an efficient 
electrophile-based asymmetric activation for aminomethyla-
tion with unstable formaldimine species. Further efforts to 
apply this protocol to the trapping of other types of active in-
termediates are ongoing in our labs.”
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Scheme 1  The electrophile-based asymmetric aminomethylation and its drug linkage application.
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