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1. Author introduction

Yi-Feng Chen, Ph. D.

• Education and research experience

2003-2007 B.S. Soochow University. (Advisor: Jianping Zhou)

2007-2012 Ph.D. SIOC. (Advisor: Yuanhong Liu)

2012-2013 Research Assistant. SIOC. (Advisor: Yuanhong Liu)

2013-2014 Postdoctoral Fellow. MIT. (Advisor: Stephen L. Buchwald) 

2014 – 2017 Postdoctoral Fellow. Yale University. (Advisor: Timothy R. Newhouse)

Present Professor. ECUST.

I.廉价金属催化的羰化反应研究；
II.通过手性配体的从头设计合成来发展不对称催化的新方法。

Research 
field
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2. Catalytic Asymmetric Reductive Addition (CARA) Reaction
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2.1 C=C bonds

J. Am. Chem. Soc. 2020, 142, 15654−15660.
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2.1 C=C bonds
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2.1 C=C bonds
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2.1 C=C bonds

CAN

不加伯烷基碘

EDS
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2.1 C=C bonds

Angew. Chem. Int. Ed. 2022, 61, e202111598.
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2.1 C=C bonds

R2=Me,Et
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2.1 C=C bonds
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2.1 C=C bonds

Angew. Chem. Int. Ed. 2022, 61, e202207536.
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2.1 C=C bonds

R1=H

乙烯基芳烃可能用于稳定Ni中间体
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2.1 C=C bonds

两种不同Z/E构型的烯烃底物

相同的主要非对映异构体

吡咯烷酮产物的立体化学与
烯烃起始原料的构型无关
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2.1 C=C bonds
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2.1 C=C bonds

对映选择性（EDS）：迁移插入

底物的取向方式：将羰基和N-取代基定位在配体的另一侧
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修订反应机理
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2.1 C=C bonds

Nat. Commun. 2022, 13, 5964.

二氢喹啉酮（δ内酰胺）

R1=烷基、苄基
R2=Me、Et
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2.1 C=C bonds

TEMPO完全抑制还原交叉偶联
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2.2 C=N bonds

Angew. Chem. Int. Ed. 2024, 63, e202316012.
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2.2 C=N bonds

烯基溴化物有相似的效果
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2.2 C=N bonds
α亚胺酯

烯基碘
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2.2 C=N bonds

低价Co：碘化烯基
异构化的控制

生成的(E)-烯基钴的

异构化过程达到另
一个Z构型的速度远
快于加成！

实时示踪反应：

 不加CoI2, L1

 不加Mn
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2.2 C=N bonds

低价Co
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2.2 C=N bonds

Angew. Chem. Int. Ed. 2024, 63, e202316012.

高反应活性的羰基α位自由基：易发生Reformatsky加
成、自由基对亚胺酯直接加成，降低对映选择性。
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2.2 C=N bonds



27

2.2 C=N bonds

还原自由基加成过程
和经典Reformatsky

加成界限的区别
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2.2 C=N bonds
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2.2 C=N bonds

J. Am. Chem. Soc. 2024, 146, 25918−25926.
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2.2 C=N bonds
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2.2 C=N bonds
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2.2 C=N bonds

Nat. Chem. 2024, 16, 398.



33

迁移插入的活性物质：CoII

反应中间体：CoI诱发反应
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2.2 C=N bonds
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2.3 C=O bonds

J. Am. Chem. Soc. 2024, 146, 28468−28481.
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2.3 C=O bonds
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2.3 C=O bonds

烷基碘化物有相似的效果.



38

2.3 C=O bonds
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2.3 C=O bonds
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2.3 C=O bonds
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2.3 C=O bonds

简单更换配体和溶剂
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2.3 C=O bonds
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2.3 C=O bonds

DIPEA

1a

2a
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2.3 C=O bonds
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3. Catalytic Carbonylation of 1 atm CO by Nickel



46

3. Catalytic Carbonylation of 1 atm CO by Nickel

Nat. Commun. 2020, 11, 392.
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3. Catalytic Carbonylation of 1 atm CO by Nickel

CO
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4.2 Carbonylative cross-coupling reaction
R2=H, Me
R3=H, Me
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3. Catalytic Carbonylation of 1 atm CO by Nickel

π烯丙基镍中间体进行

自由基中间体
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3. Catalytic Carbonylation of 1 atm CO by Nickel

Angew. Chem. Int. Ed. 2022, 61, e202210484.

1.5 eq
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4.2 Carbonylative cross-coupling reaction
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4.2 Carbonylative cross-coupling reaction
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促进C-O键氧化断裂的反应中间体

分子内的转金
属化
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3. Catalytic Carbonylation of 1 atm CO by Nickel

Nat. Commun. 2023, 14, 6960.

https://www.nature.com/articles/s41467-023-42716-2
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[Ni](0.01 mmol, 10 mol%) and L (0.02mmol, 20 mol%)

[Ni] (0.0025 mmol, 2.5 mol%), L6 (0.005 mmol, 5 mol%)



56

3. Catalytic Carbonylation of 1 atm CO by Nickel

R≠Me, Bn
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3. Catalytic Carbonylation of 1 atm CO by Nickel

J. Am. Chem. Soc. 2024, 146, 7971−7978.
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3. Catalytic Carbonylation of 1 atm CO by Nickel

50 oC



59

3. Catalytic Carbonylation of 1 atm CO by Nickel

环状烷基碘

环状烷基甲苯磺酸酯
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3. Catalytic Carbonylation of 1 atm CO by Nickel



61

4.2 Carbonylative cross-coupling reaction

没有有机锌试剂

主要是低价NiI参与羰基化偶联

有手性 无手性
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4. Catalytic Intermolecular Cross-Coupling of Olefins
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4. Catalytic Intermolecular Cross-Coupling of Olefins

Angew. Chem. Int. Ed. 2021, 60, 2699–2703.
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4. Catalytic Intermolecular Cross-Coupling of Olefins

烯酰胺R
不能是烷基



65

不适用于

苯乙烯基硼酸
和吡啶基硼酸
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4. Catalytic Intermolecular Cross-Coupling of Olefins

J. Am. Chem. Soc. 2022, 144, 8389−8398.
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DMFU

[Pd(allyl)Cl]2

Ag2CO3

tamylOH

苯基取代的氨基
甲酸烯丙酯
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[Pd(allyl)Cl]2

苯基取代的烯胺
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[Pd(cinnamyl)Cl]2

苄基取代的烯胺
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4. Catalytic Intermolecular Cross-Coupling of Olefins

J. Am. Chem. Soc. 2024, 146, 24, 16892-16901.
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4. Catalytic Intermolecular Cross-Coupling of Olefins

DTBF在促进反应中起关键作用
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4. Catalytic Intermolecular Cross-Coupling of Olefins

芳香环上的甲氧基与（R）-PhBiOx的苯基
之间存在更有效的孤对电子p ···π相互作用

三取代烯烃（E）−1a和（R）-PhBiOx
之间的C-H···π相互作用



Thanks for you listening!
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