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Optimization of Reaction Conditions

Entry L Yield [5aa/%] Yield [6aa/%]

1 L1 60 26

2 L2 57 24

3 L3 43 32

4 L4 <2 71

5 L5 8 60

1a (0.1 mmol), 2a (0.2 mmol), NiBr2·dme (0.01 mmol), L (0.02 mmol), Mn powder (0.3 mmol), 4 Å MS

(20 mg), DMF/THF = 1/1 (0.05 M) at 60 oC.
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Entry [Ni] T [oC] Additive Yield [5aa/%] Yield [6aa/%]

6 Ni(acac)2 60 - 53 18

7 Ni(OTf)2 60 - 43 30

8 Ni(OAc)2 60 - 46 32

9[a] Ni(acac)2 60 - 68 17

10[a] Ni(acac)2 60 KI 57 12

11[a] Ni(acac)2 60 ZnBr2 12 37

12[a] Ni(acac)2 40 MnBr2 78 <2

13 - 60 MnBr2 0 0

14[b] Ni(acac)2 60 MnBr2 0 0

1a (0.1 mmol), 2a (0.2 mmol), [Ni] (0.01 mmol), L (0.02 mmol), Mn (0.3 mmol), Additive (0.2 mmol), 4 Å

MS (20 mg), DMF/THF = 1/1 (0.05 M). [a] DMF/THF = 1/1 (0.025 M). [b] Without Mn.
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Optimal Reaction Conditions

A: The Pattern of 1,4-Acyl Transfer /Cross-coupling

B: The Pattern of  7-endo Cyclization/Cross-coupling

Conditions: 1a (0.1 mmol), 2a (0.2 mmol), NiBr2·dme (0.01 mmol), L4 (0.02 mmol), Mn 
(0.3 mmol), 4 Å MS (20 mg), DMF/THF = 1/1 at 60 oC.

Conditions: 1a (0.1 mmol), 2a (0.2 mmol), Ni(acac)2 (0.01 mmol), L1 (0.02 mmol), Mn 
(0.3 mmol), MnBr2 (0.2 mmol), 4Å MS (20 mg), DMF/THF = 1/1 at 80 oC.
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Substrate Scope (A: 1,4-Acyl Transfer Pattern)
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Substrate Scope (A: 1,4-Acyl Transfer Pattern)
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Substrate Scope (B: 7-endo Cyclization Pattern) 



Mechanistic Experiments
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➢ No Free Radical Mechanism

➢ Possible through Ni0/NiII Catalytic Cycle



Mechanistic Experiments
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➢ Cyclic Allylic Alcohol 9f is One of the Key Intermediates

➢ Leaving-group of Amides Have a Great Effect on the Reactivity

➢ Steric Hindrance of the Substituents on the Acrylamide Nitrogen 

Contributes to the Ring-Opening Process



Mechanistic Experiments
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➢ 1,4-Acyl Transfer Ketone Product 3e is Key Intermediate

➢ 2-Benzazepin-5-one Product 4f is Key Intermediate



Kinetic Profile of The Reaction of 1f and 2a
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1f

9f

5fa

4f

➢ Turnover-limiting Step: Ring Opening Process of 9f



Proposed Catalytic Cycle
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Summary
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总结苯并稠环化合物
的构建方式

酰胺结构用于构建苯并稠环化
合物的现状

写作思路

The First Paragraph 
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The First Paragraph 

Transition metal-catalyzed intramolecular addition of aryl halides to

aldehydes, ketones and esters has been extensively investigated for

the construction of benzo-fused heterocycles, but amides have been

rarely described. This is perhaps unsurprising since it is textbook kno-

wledge that the low reactivity of amides stems from amidic resonance

stabilization. This stabilization causes the amide bond to have double-

bond character, and simultaneously reduces the susceptibility of

amides towards nucleophilic attack. Therefore, several strategies for

amide activation have been developed. In this context, Charette and

Huang developed electrophilic preactivation of amide to form highly

electrophilic imidoyl intermediate, enabling chemoselective addition of

organometallic reagents to synthesize ketones.
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The First Paragraph 

Another significant advance in this field is the discovery that twisted

amides can be used for transition-metal-catalyzed cross-coupling reac-

tions, as reported by the groups of Garg, Szostak, and others. The direct

addition of organometallic reagents to twisted amides to synthesize

ketones has also been developed. The key to the success of this stra-

tegy is the steric and electronic activation of the amide bonds to distort

their planarity, thereby interrupting the amidic resonance, leading to the

amino-ketone-like reactivity of amides.



指出工作优点以及工作展望

写作思路

总结工作
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The Last Paragraph 
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The Last Paragraph 

In conclusion, we have developed an unconventional Ni-catalyzed

ligand-controlled tunable reductive cyclization/cross-couplings for the

divergent synthesis of pharmacologically important 2-benzazepine

frameworks. This protocol features mild reaction conditions and exqui-

site chemoselectivity, and constitutes the first catalytic regiodivergent

cyclization/cross-coupling and provides consistent evidence that the

ligand determines the pattern of cyclization selectivity. Future investi-

gations and extension other electrophiles as well as the development

of an asymmetric version are ongoing in our laboratory.



Representative Examples
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The key to the success of this strategy is the steric and electronic

activation of the amide bonds to distorttheir planarity, thereby interrup-

ting the amidic resonance, leading to the amino-ketone-like reactivity of

amides. (该策略成功的关键是… )

Compared with open-chain sulfonamides, benzo[f][1,2]-thiazepine

dioxide derivatives are more rigid and conformationally restricted,

making these compounds relevant to drugs with a broad spectrum of

biological activity. (使得…与相关… )

These results suggest that the difference in amidic resonance and

leaving-group aptitude have a great effect on the reactivity, thus

revealing the subtle-ties of our catalytic system. (…揭示了我们催化体系

的微妙之处)
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