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Optimization of the Reaction Conditions
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Optimization of the Reaction Conditions

Entry RMgX Solvent Yield (%)a (3) Dr (%) (3)a Ee (%) (3)b

1 CyMgBr THF 64 >95:5 95

2 MeMgBr THF n.d.

3 EtMgBr THF <10

4 tBuMgBr THF <10

5 PhMgBr THF n.d.

6 iPrCH2MgBr THF 11 >95:5 93

7 Me3SiCH2MgCl THF n.d.

8 CyMgCl THF 63 >95:5 95

9 CyMgBr 2-MeTHF 63 >95:5 94

10 CyMgBr Toluene 68 >95:5 95

11 CyMgBr Et2O 74 >95:5 96

aMeasured by 1H NMR analysis with 1,3,5-trimethoxybenzene as internal standard. bDetermined by HPLC.
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Optimization of the Reaction Conditions

Entry CyMgBr (y equiv.) T (oC) L5 (x mol%) Yield (%)a (3) Dr (%) (3)a Ee (%) (3)b

12 1.1 45 20 74 >95:5 96

13 0.5 45 20 84 >95:5 96

14 2.0 45 20 21 >95:5 95

15 1.1 60 20 80 89:11 96

16 0.5 r.t. 20 92 >95:5 97

17 1.1 r.t. 0 n.d.

18 0.5 r.t. 15 92 >95:5 97

19 0.5 r.t. 10 91(90) >95:5 97

aMeasured by 1H NMR analysis with 1,3,5-trimethoxybenzene as internal standard. bDetermined by HPLC.
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Scope of N-substituents and Indoles
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Scale-up and Late-stage Transformations
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Summary

➢ Selective C−H alkylation of indoles with aryl alkenes by sustainable iron catalysis 

➢ Leading to rare atropoenriched and enantioenriched substituted indoles
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✓ The development of sustainable and highly selective me-

thodologies allowing to rapidly access enantiopure com-

plex molecules is amongst the most vivid fields of orga-

nic synthesis and catalysis

快速获得对映体纯的化合物分子是有
机合成和催化的最活跃领域之一

✓ However, the majority of stereoselective C-H functionali-

zation strongly rely on the use of noble metal-based ca-

talysts, including palladium, iridium, or rhodium. In clear

contrast, such transformation catalyzed by 3d-metals

大多数立体选择性C-H官能化强烈依
赖于使用贵金属基催化剂

✓ Indeed, various oxidation states of iron, combined with a

diversity of reaction scenarios conceivable in a presence

of such a catalyst and difficulty in isolating well-defined

iron-complexes, renders the chiral iron-catalysis still in

its infancy.

手性铁催化仍然处于起步阶段工作

Strategy for Writing The First Paragraph
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✓ A highly efficient selective C−H alkylation of indoles with

aryl alkenes was achieved by sustainable iron catalysis,

leading to rare atropoenriched and enantioenriched

substituted indoles with high structural diversity.

总结工作

Strategy for Writing The Last Paragraph

✓ We envisioned that the present approach and the me-

chanistic findings will promote the development in rela-

ted challenging ironcatalyzed C−H functionalization con-

structing multiple chiral centers.

展望未来
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Representative Examples

⚫ Methodologies allowing to rapidly access enantiopure complex molecules is amongst

the most vivid fields of organic synthesis and catalysis (生动的；活泼的；活跃的)

⚫ Stereoselective iron-catalyzed C-H activation holds great promise to expand the

diversity of easily accessible enantiopure molecules. (拥有巨大潜力)

⚫ This insight emphasizes the necessity for the de novo design of chiral ligands in

asymmetric synthesis. (强调，着重)
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