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Abstract

The catalytic asymmetric Paal-Knorr reaction represents a significant breakthrough in the field of
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axial chirality chemistry in recent years. This classic named reaction, after more than a century of
development, was first realized in its asymmetric catalytic version by Tan’s group in 2017, opening
up a new research direction in this field. Since then, this strategy has been widely applied to the
construction of various axially chiral heterocyclic frameworks and has achieved considerable pro-
gress. This article systematically reviews the research advances in the construction of axially chiral
heterocycles via catalytic asymmetric Paal-Knorr reaction. This review is organized based on two
different types of axial chirality: C-N axis and N-N axis. In addition, the mechanism of stereo control
in this reaction is discussed. Finally, the future development directions in this field are prospected.
This review aims to provide reference for researchers engaged in axially chiral synthesis and het-
erocyclic chemistry.
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Figure 1. Representative axially chiral pyrrole skeletons
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Figure 2. Asymmetric Paal-Knorr reaction for C-N axially chiral arylpyrroles
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Figure 3. Asymmetric Paal-Knorr reaction for C-N axially chiral indolizinylpyrroles
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Figure 4. Asymmetric Paal-Knorr reaction for C-N axially chiral pyrazolylpyrroles
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Figure 5. Asymmetric Paal-Knorr reaction for N-N axially chiral bipyrroles
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Figure 6. Asymmetric Paal-Knorr reaction for N-N axially chiral amide-pyrroles
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Figure 7. Cooperative asymmetric Paal-Knorr reaction for N-N axially chiral amide-pyrroles
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Figure 8. Asymmetric Paal-Knorr reaction for N-N axially chiral pyrrolylquinolones
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Table 1. Comparative analysis of Catalysed asymmetric Paal-Knorr reactions
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Figure 9. Plausible mechanism of Paal-Knorr reaction
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