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Optimization of the Reaction Conditions

Entrya [Pd] L A Solvent Yield (%)b Ee (%)c

1 Pd(PPh3)4 / / THF / /

2 Pd(PPh3)4 / A1 THF 70 /

3 Pd2dba3 L1 A1 THF 46 -50

4 Pd2dba3 L2 A1 THF 47 -59

5 Pd2dba3 L3 A1 THF 72 67

6 Pd2dba3 L4 A1 THF 23 56

7 Pd2dba3 L5 A1 THF 67 75

8 Pd2dba3 L5 A1 MeOH 77 69

9 Pd2dba3 L5 A1 Toluene 85 43

aReaction conditions: 1a (0.05 mmol), [Pd] (10 mol%), L (6 mol%) and acid additive A (20 mol%) in solvent (0.5 mL) at

80 oC for 12 h under Ar. bYield of the isolated product. cDetermined by HPLC analysis on a chiral stationary phase.
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Optimization of the Reaction Conditions

Entrya [Pd] L A Solvent Yield (%)b Ee (%)c

9 Pd2dba3 L5 A1 THF 67 75

10 Pd2dba3 L5 (S)-A2 THF 71 55

11 Pd2dba3 L5 (R)-A2 THF 76 73

12 Pd2dba3 L5 A3 THF 70 83

13 Pd2dba3 L5 A4 THF 77 83

14 Pd2dba3 L5 A5 THF 72 86

15d Pd2dba3 L5 A5 THF 66 89

16d,e Pd2dba3 L5 A5 THF 90 89

17d,e,f Pd2dba3 L5 A5 THF 88 96

18d,e,f,g Pd2dba3 L5 A5 THF 88 96

aReaction conditions: 1a (0.05 mmol), [Pd] (10 mol%), L (6 mol%) and acid additive A (20 mol%) in solvent (0.5 mL) at

80°C for 12 h under Ar. bYield of the isolated product. cDetermined by HPLC analysis on a chiral stationary phase. dWith A5

(40 mol%). eWith 1.5 mL THF. fAt 40 oC for 48 h. gWith Pd2dba3 (2.5 mol%) and L5 (3 mol%).
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Substrate Scope
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Substrate Scope
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Substrate Scope
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Transformations of Products
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Transformations of Products
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Control Experiments
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Control Experiments
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Proposed Reaction Mechanism
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Summary
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Writing Strategy

首段写作思路

过渡金属催化的1,3-二烯氢官能化反应的重要性

1,3-二烯氢官能化的主要方法

引出本文工作



24

末段写作思路

总结工作

提出展望： 0价钯和 Brønsted 酸的双重催化
                将应用于更多底物

Writing Strategy
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Representative Examples

⚫ As outliend in Scheme 5a, without Pd catalyst, …indicating that an acid-catalyzed

electrocyclization of 1a would not be feasible. (As outliend in ,“如上所述”或“如概述

的那样”，这个短语通常用于引用或总结前面的内容)

⚫ Then the combination of A5 and INT7 proceeds rapidly to generate INT8 in a

significantly exothermic manner……(exothermic a. 放热的; endothermic a. 吸热的)
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