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Chiral Brønsted acid catalysis has evolved into a powerful
synthetic tool in asymmetric synthesis in the past two dec-
ades or so. However, despite the broad scope of reactions
achieved by chiral Brønsted acid catalysis, they only involve
the activation of a small number of functional groups.
Among them, imines and carbonyls are most studied owing
to the defined orientation of their lone pairs for hydrogen
bonding with acids (Figure 1a). In contrast, the activation of
unsaturated C‒C bonds by chiral Brønsted acids toward
asymmetric bond formation is much more challenging. In
particular, the activation of C≡C bonds has met with limited
success. While asymmetric Michael-type addition has been
known by indirect activation of C≡C bonds (e.g., ynones,
ynoates, Figure 1b), asymmetric control initiated by direct
protonation of C≡C bonds is rare. This would generate an
ion pair between a carbocation and a chiral counteranion
(Figure 1a). Different from the strong directionality of hy-
drogen bonding, asymmetric induction by counteranion ty-
pically relies on much weaker and less directional
electrostatic interaction [1].
As a family of versatile electron-rich alkynes, ynamides

have been recognized as a powerful building block for the
synthesis of diverse cyclic compounds. However, asym-
metric transformations of ynamides have been mostly lim-

ited to those with existing chirality or asymmetric induction
on the electrophile [2]. Moreover, in contrast to the success
of metal catalysis, the development of metal-free catalytic
enantioselective processes lags behind. In this context, Ye’s
group achieved great progress [3], building on their ex-
tensive experience in the discovery of useful tandem reac-
tions of ynamides [4].
In a recent study, published in Nat. Chem., Ye and cow-

orkers [5] reported their progress in addressing the above
challenge by activation of ynamide C≡C bonds with a chiral
phosphoric acid, enabling intramolecular asymmetric dear-
omatization of naphthols, phenols and pyrroles for the rapid
assembly of diverse valuable spirocyclic structures with high
efficiency and enantioselectivity (Figure 1c). The key to
success is the formation of a keteniminium ion, which has
electrostatic interaction with the chiral phosphate ion.
Meanwhile, the latter has hydrogen-bonding interaction with
the electron-rich arene motif. These two types of interactions
allow the chiral anion to induce chirality in subsequent
intramolecular nucleophilic addition. It is remarkable that
this protocol is applicable to the synthesis of enantioenriched
spirocyclic 2H-pyrroles, which are precursors to spirocyclic
γ-lactams leading to useful scaffolds in bioactive molecules.
In conclusion, an elegant catalytic asymmetric dear-

omatization (CADA) reaction of naphthol-, phenol- and
pyrrole-tethered ynamides has been developed with chiral

© Science China Press and Springer-Verlag GmbH Germany, part of Springer Nature 2021 chem.scichina.com link.springer.com

SCIENCE CHINA
Chemistry

*Corresponding author (email: sunjw@ust.hk)

https://doi.org/10.1007/s11426-021-1158-4
https://doi.org/10.1007/s11426-021-1158-4
https://doi.org/10.1007/s11426-021-1158-4
http://chem.scichina.com
http://springerlink.bibliotecabuap.elogim.com
http://crossmark.crossref.org/dialog/?doi=10.1007/s11426-021-1158-4&amp;domain=pdf&amp;date_stamp=2021-11-11


Brønsted acid catalysis. It represents a rare example of direct
chiral acid activation of C≡C bonds for enantioselective
bond formation. This process is expected to stimulate a more
systematic exploration of catalytic asymmetric reactions of
ynamides and other related alkynes.
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Figure 1 Asymmetric catalysis enabled by chiral Brønsted acid activation [5] (color online).
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