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Synthesis of N-N Biaryl Atropisomers

Entry Ligand Solvent Yield [%] Ee [%]

1 L1 PhMe 90 93

2 L2 PhMe 95 92

3 L3 PhMe >95 97

4 L4 PhMe 68 88

5 L5 PhMe 27 97

6 L6 PhMe 44 97

7 L7 PhMe 40 96

8 L8 PhMe 35 97

9 - PhMe 0 -
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Synthesis of N-N Biaryl Atropisomers

Entry Ligand Solvent Yield [%] Ee [%]

1 L3 PhCl 93 97

2 L3 DCE 75 98

3 L3 THF 44 97

4 L3 dioxane 89 97

5[a] L3 PhMe >95 (93)[b] 98

[a] 2.0 equiv of 2a were used. [b] Isolated yield of a 0.2 mmol scale reaction in parenthesis.
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Synthetic Applications
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Mechanistic Investigation



22

Mechanistic Investigation
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Summary
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✓ Biaryl atropisomers are common structural motifs in

natural products, bioactive molecules, and privileged

chiral ligands.

The Importance of Biaryl

Atropisomers

✓ In sharp contrast to the well-studied biaryl-based C-C

atropisomers, catalytic asymmetric construction of N-N

atropisomers remained elusive until 2021.

Asymmetric Construction of N-N 

Atropisomers

✓ In recent years, transition-metal-catalyzed asymmetric

C-H functionalization has been evolved into a powerful

tool for enantioselective synthesis of atropisomers.

Transition-Metal-Catalyzed 

Asymmetric C-H Functionalization

Strategy for Writing The First Paragraph
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✓ In summary, we have realized an IrI-catalyzed asymmet-

ric C-H alkylation of N-pyrrole substituted indole deriva-

tives.

Summary of This Work

✓ This reaction offers a highly efficient construction of a

class of indole-pyrrole-type and bispyrrole-type N-N axial

atropisomers with excellent enantioselectivity.
Highlights of This Work

✓ Further studies on the synthesis of N-N biaryl atropiso-

mers via asymmetric C-H functionalization are undergo-

ing in our laboratory.
Further Expectation

Strategy for Writing The Last Paragraph
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Representative Examples

⚫ Among axially biaryl atropisomers, N-N biaryl atropisomers were unique and vital

skeletons found in a series of chiral molecules including natural products and chiral

ligands. (vital，必不可少的；至关重要的)

⚫ Moreover, the substrates bearing a methyl, methoxy, fluoro, chloro, or bromo group at

the 5-position of indole were well compatible in this reaction, leaving the chloro and

bromo groups intact. (保持…完整)

⚫ The various transformations of the products greatly expanded the diversity of the

related N-N atropisomers. (拓宽…的多样性，diversity，多样性)
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