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Project Synopsis

Two Challenges: 1. Low acidity of a C-H bonds

2. Interference of classic N-addition
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Optimization of the Reaction Conditions

Entry 4 Solvent Yield (%) Dr Ee (%)

1 4a DCM 41 10:1 83

2 4a Hexane 80 >20:1 81

3b - Hexane - - -

4 4b Hexane 61 19:1 -69

5 4c Hexane 55 >20:1 39

6 4d Hexane 42 >20:1 66

7 4e Hexane 51 5:1 94

8 4f Hexane 55 >20:1 98

9 4g Hexane 45 >20:1 95

10 4h Hexane 50 >20:1 98

aReaction conditions: 1a (0.15 mmol), 2a (0.10 mmol), 4 (0.010mmol), H2O (40 μL) and NaOH (0.10 mmol) in solvent (0.30

mL) at 35 oC for 24 h unless otherwise stated. The ee values were determined by chiral HPLC analysis. The dr values were

determined by 1H NMR. bOnly N-addition product was observed. c2 equivalents of 1a. d20 μL of H2O. e80 μL of H2O.



Entry Solvent Base (eq.) H2O (μL) Yield (%) Dr Ee (%)

11 Hexane NaOH (1.0) 40 55 >20:1 98

12 Toluene NaOH (1.0) 40 44 >20:1 98

13 THF NaOH (1.0) 40 35 >20:1 92

14 Hexane NaOH (0.5) 40 72 >20:1 98

15 Hexane LiOH (0.5) 40 57 >20:1 98

16 Hexane KOH (0.5) 40 70 13:1 98

17 Hexane CsOH (0.5) 40 68 10:1 98

18c Hexane NaOH (0.5) 40 83 >20:1 98

19c Hexane NaOH (0.5) 20 70 19:1 97

20c Hexane NaOH (0.5) 80 86 >20:1 98

aReaction conditions: 1a (0.15 mmol), 2a (0.10 mmol), 4 (0.010mmol), H2O (40 μL) and base (0.10 mmol) in solvent (0.30 mL) at 35 oC for 24 h unless

otherwise stated. The ee values were determined by chiral HPLC analysis. The dr values were determined by 1H NMR. bOnly N-addition product was

observed. c2 equivalents of 1a.
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Optimization of the Reaction Conditions
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Substrate Scope
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Substrate Scope
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Synthetic Applications
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Synthetic Applications
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Mechanistic Investigation: Impact of Water

Entry Additive Yield (%) Dr Ee (%)

1 H2O (0 μL) - - -

2 Bu4NCl (0.2 eq.), H2O (0 μL) trace - -

3b 18-Crown-6 (0.2 eq.), H2O (0 μL) - - -

4 H2O (10 μL) trace - -

5 H2O (20 μL) 23 >20:1 92

6 H2O (40 μL) 40 >20:1 92

7 H2O (60 μL) 49 >20:1 92

aThe reactions were carried out with 1a (0.20 mmol, 2.0 equiv.), 2a (0.10 mmol, 1.0 equiv.), NaOH (0.05 mmol, 0.5 equiv.), (R)-4f (0.01 mmol, 10

mol%) and additive in THF (0.3 mL) at 35 oC for 24 h unless otherwise stated. Isolated yields were based on 2a. The ee values were determined by

chiral HPLC analysis. The dr values were determined by crude 1H NMR. bKOH (0.2 equiv.) was employed instead of NaOH.
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Mechanistic Investigation: KIE Studies



29

Proposed Reaction Mechanism

Carbonyl Catalysis
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Summary

➢ Mild  Reaction Conditions

➢ Outstanding Diastereo- and Excellent Enantioselectivities

➢ Broad Substrate Scope
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Writing Strategy

首段写作思路

惰性氨基α位C-H键直接官能化的重要性

惰性氨基α位C-H键直接官能化面临的挑战

引出本文工作
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末段写作思路

总结工作

强调亮点：高选择性合成手性1-吡咯啉衍生物

提出展望：发展新的基于维生素B6的仿生催化剂

Writing Strategy
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Representative Examples

⚫ Second, the classical N-addition may disrupt the desired α-C conjugate addition.

(disrupt, v. 中断，扰乱)

⚫ The synthetic transformations of products 3a and 3ab are depicted in Scheme 3.

(depict, v. 描述，描绘)

⚫ For the step from intermediate 13 to 14, control experiments indicated that hydrolysis

dominated the process and amine exchange between 13 and 1 played a negligible

role for the conversion. (negligible, adj. 微不足道的，不值一提的，反义词：

nonnegligible)
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