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Prospect

X styrene 1,3-diene α-olefin

OTf √ √ √

I √ − −

Br √ − −

Cl − − −

X styrene 1,3-diene α-olefin

Br √ √ √

Cl √ √ √
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Optimization of the Reaction Conditions
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Optimization of the Reaction Conditions

Entrya [Ni] iPrOH (x equiv.) Yield (%) Ee (%) Heck Product (%)

1 10 mol% 0 70 97 24

2 10 mol% 1 92 97 <5

3 10 mol% 2 84 97 <5

4 5 mol% 1 96(94)b 97 <5

a Reaction conditions: Ni(cod)2 (10 mol%), L10/HBF4 (12 mol%), tBuONa (20 mol%), iPrONa (2.0 equiv), iPrOH (x 

equiv), styrene (0.1 mmol), 1-bromo-4-methoxybenzene (0.2 mmol), toluene (1.0 mL). Yields were determined by 
1H NMR analysis using dibromomethane as an internal standard. Enantioselectivity (ee) was determined by chiral 

HPLC analysis. b Isolated yield.
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Scope of Olefins
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Scope of Aryl Bromides and Chlorides
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Mechanistic Investigations
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Mechanistic Investigations
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Proposed Mechanism



Summary

◼ Ni-catalyzed reductive Heck reaction with bromides and chlorides as coupling partners;

◼ A novel class of chiral NHC ligands with remote meta-substituents was developed;

◼ OA is the rate- and enantioselectivity-determining step, driven by π-π interactions.
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Writing Strategy 

➢The First Paragraph

烯烃氢芳基化
的重要性

简述现状
提出挑战

♣ Hydroarylation of alkenes—the formal addition of an aryl group and a

hydrogen across a C=C bond—offers a direct and economical route to

C(sp3)-C(sp3) motifs, which are ubiquitous in pharmaceuticals and

complex natural products.

♣ The classical Mizoroki-Heck reaction has long been a cornerstone for

constructing C(sp2)-C(sp2) linkages; however, its reductive counterpart,

which delivers hydroarylated products by intercepting alkyl-metal

intermediates with a hydride, remains comparatively underexploited,

despite its powerful retrosynthetic logic.

♣ Reductive Heck reactions, a major type of alkene hydroarylation, enable

the construction of alkyl-aryl bonds from simple alkenes rather than

preformed alkyl electrophiles or organometallic.
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还原型 Heck 
反应策略



Writing Strategy 

➢The Last Paragraph

♣ In summary, we have developed a highly enantioselective, nickel-

catalyzed reductive Heck reaction of a broad range of olefins—

including styrenes, 1,3-dienes, and aliphatic alkenes—with both

aryl bromides and aryl chlorides as coupling partners, enabled by

flexible, electron-rich, chiral NHC ligands.

♣ This method streamlines access to valuable chiral benzylmethyl

frameworks from abundant feedstocks, thereby expanding the

scope of enantioselective cross-coupling of olefins and high-

lighting the versatility of tailored saturated NHC ligand design for

carbon–halide bond activation and enantioselectivity control.

♣ The flexibility and electronrich nature of these ligands suggest

broad applicability and offer new solutions to longstanding

challenges in the field.

22

总结核心成果

强调研究意义
和重要性

未来展望



Representative Examples 

⚫ Experimental studies and DFT calculations elucidated the origins of stereo induction and

structure-reactivity relationships. (v. 阐明)

⚫ Hydroarylation of alkenes-the formal addition of an aryl group and a hydrogen across a C=C

bond-offers a direct and economical route to C(sp3)-C(sp3) motifs, which are ubiquitous in

pharmaceuticals and complex natural products. (adj. 普遍存在的)

⚫ Here, differences in the electronic nature of the aryl olefin substituents generally exerted

negligible effects on both yield and enantioselectivity. (adj. 可忽略不计的)
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