Literature Report 7

Enantioselective Synthesis of “NO,---NH” Hydrogen
Bond-Stabilized C—N Axially Chiral Diarylamines

Reporter: Qing-Xian Xie
Checker: Gao-Wei Wang

2024-05-20

Lin, W.; Shao, Y.-B.; Hao, Z.; Huang, Z.; Chen, L.*; Li, X.* ACS Catal. 2024, 14, 1183-1192



CV of Prof. Xin Li

Research:

» Physical Organic Chemistry

» Physical-Organic Oriented Asymmetric Catalysis

Background:

» 1998-2002 B.S., Nankai University

» 2002-2007 Ph.D., Nankai University (Prof. Jin-Pei Cheng)

» 2007-2010 Postdoc., Institute of Chemistry, CAS (Prof. Sanzhong Luo)

» 2010-Now Assistant Prof., Associate Prof., Prof., Nankai University




Contents

(8 Introduction




Introduction

Drugs Containing Diarylamine Scaffolds

Br
F F
N NH
4 H
/N N\O/\/OH
(0]
Binimetinib
(0] N
MeO/\/ ﬁ
_N
MeO

(0) OBn

VEGFR inhibitor

Vaidya, S. D.; Gustafson, J. L.* 3. Am. Chem. Soc. 2020, 142, 2198-2203

OMe
\ _N
c > \/ OMe

MeO 7 CN

HNiOiOMe
Cl Cl

Bosutinib




Introduction

“Concerted Gearing” Mechanisms
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Atropisomerically Stable Diarylamines

Steric Hindrance in the ortho-Positions of Diarylamines
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Atropisomerically Stable Diarylamines

Intramolecular hydrogen bond to lock the C-N bond
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Enantioselective Synthesis of Chiral Diarylamine Derivatives

Electrophilic Halogenation of N-Aryl Quinoid Compounds
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Enantioselective Synthesis of Chiral Diarylamine Derivatives

Electrophilic Sulfenylation of N-Aryl Quinoid Compounds
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Enantioselective Synthesis of Chiral Diarylamine Derivatives

Electrophilic Amination of Diarylamines
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Enantioselective Synthesis of Chiral Diarylamine Derivatives

Organocatalytic Tandem N-Arylation/Oxidation
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Project Synopsis

This Work: Enantioselective Synthesis of NO,--NH Hydrogen Bond-Stabilized Diarylamines
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Optimization of Reaction Conditions

Optimization of the Reaction Conditions
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Optimization of Reaction Conditions

Optimization of the Reaction Conditions

By Ph
CPA (5 mol%) 0
HO NO: Ag,0 (2.0 Bu
\C[ + HoN Ph 920 (2.0 eq)
OH o N Ph

pH solvent, rt o !
1a 2a o~ \g' 3a
Entry2 CPA Solvent Yield of 3a (%) E.r. of 3a (%)
1 Al DCM 16 70.5:29.5
2 A2 DCM 62 63.5:36.5
3 Bl DCM 44 73:27
4 B2 DCM 61 58:42
5 C1l DCM 38 30.5:69.5
6 Cc2 DCM 47 33:67
7 Bl THF 50 92.5:7.5
8 Bl toluene 47 80:20
9 Bl EA 70 90.5:9.5
10 Bl 'PrCO,Me 97 91.5:8.5
110 Bl THF/PrCO,Me = 3:1 78 96:4
12¢d Bl THF/PrCO,Me = 3:1 83 96.5:3.5
13cde Bl THF/PrCO,Me = 3:1 88 0

aReaction conditions: a mixture of 1a (0.1 mmol), 2a (0.12 mmol), Ag,O (2.0 equiv), and CPA (5 mol %) in
solvent (1.0 mL) was stirred at room temperature for 12 h; 10 °C; €20 °C; 93.0 eq. Ag,O; ¢DDQ instead of Ag,O
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Substrate Scope
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Substrate Scope
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C-Nucleophilic Bromination Reaction
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Transformations of Products
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Mechanism Studies

Control Experiment

standard condition
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Mechanism Studies
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Summary

Enantioselective Synthesis of NO,--NH Hydrogen Bond-Stabilized Diarylamines
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The Last Paragraph
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Representative Examples

O This innovative design provided a foundation for subsequent studies.

(innovative: BIFTAY, FEa4E), ATEERIAME)

O Ester groups were strategically incorporated into intramolecular
hydrogen bonds, effectively locking the configuration of the planar
C-N. (strategically: g4 i)

O Therefore, nitro compounds have always been a focal point in
pharmaceutical and organic chemistry research. (a focal point: ££3)
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