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FHeAk 2 B (U0 Ullmann. Buchwald-Hartwig 1 Chan-Lam-
Evans f#I5 BN) C R i C—N 86 21 T B
(Scheme 1B)PL {H2 55 B B4 1 TR B A6 AN =4 )
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fEALOFN LT ST 95 43 1 A A % 4K (Scheme  1C).
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to 93% yield, >99% ee).
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A Selected N-arylcarbazole containing molecules
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B Conventional C-N bond formation tools

1
R! ) R
R@X + H-N Copper or Palladium catalyst R@N‘Rz

RZ

X = halides, B(OH),, B(pin) ® Pre-functionalization of arene
® Ullmann coupling ® Buchwald-Hartwig coupling ~ ® Chan-Lam-Evans coupling

C Arene oxidative amination approaches

R1
O - o e - (O

R2

I— Copper or palladium etc., oxidant —T
Photocatalysis or electrocatalysis oxidantion

® Elevated temperature ® Exogenous oxidant
® Confined substrate scope ® Limited catalytic system

H

D Organocatalytic enantioselective arene C-H amination (this work)
H
N

N-coR

oo @ '

B Organocatalysis B Enantioselective C-N formation
B Excellent enantiocontrol M Applicable chiral ligands B Potential OLED materials
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Scheme 1 Significance of N-arylcarbazole, and C—N bond formation approaches to access N-aryl structures
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up to 97% yield, 96% ee
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Scheme 2  Generality of the enantioselective arene C—H amination with carbazole nucleophiles
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10 examples
up to 93% yield, > 99% ee

Ar = Phenanthryl

B3 BINSERZIRS S A PR S B E A SR (AL RN 10 mol%)

Scheme 3 Generality of the atroposelective arene C—H amination with indole nucleophiles
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fBu (S)-C6 (10 mol%) N CO;Me
~N. + - N
N COMe N CHCl;, 3AMS, 50 °C, 3d O O -

1a (5 1,1.07 2a (7.5 |
a (5 mmo 9 a (7.5 mmol) 3a (74% yield, 92% ee)
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E Ot
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Scheme 4 Gram-scale synthesis and synthetic application
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