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p Catalytic synthesis methodology

p Green chemistry

p Design and application of phosphonium salt catalyst
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2 Organocatalytic Asymmetric Synthesis of Phosphorus-Containing Chiral Helicenes
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1 Introduction

Summary
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Representative monophosphine-contaning helicenes
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Intermolecular [2+2+2] cycloaddition (Pd)
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Hydroarylation (Au)
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Olefin metathesis (Ru)
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Oxidative coupling (V)
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Fisher indole synthesis (CPA catalysis) 
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[4+2] Cyclization (Chiral squaramide catalysis) 
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[3+2] Cyclization (Chiral squaramide catalysis) 
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Entry[a] [O] Solvent T (℃) / (h) Yield (%) Ee (%)

1 MnO2 CH2Cl2 0 (48) <5 -

2 PhI(OAc)2 CH3Cl 0 (48) <5 -

3 DDQ CH2Cl2 40 (48) <5 -

4[b] CAN MeCN/H2O r.t. (8) <5 -

5 Ag2O CH2Cl2 r.t. (48) <5 -

6 Cu(NO3)2 CH2Cl2 r.t. (72) 11 92

7[c] Cu(OH)2 Toluene 30 (48) 85 92
[a] Condition: 1a (0.12 mmol), 1b (0.1 mmol), P8 (0.002 mmol), Cs2CO3 (0.4 mmol) in 10 mL toluene at 10 ℃ for 24 h. After the reaction 
completed, the reaction mixture was filtered to remove Cs2CO3, and the residue was directly conducted under the following condition: oxidant 
(0.5 mmol) in 10 ml solvent. [b] MeCN/H2O (v/v = 4/1). [c] With Cu(OH)2 (1.5 mmol) under N2.
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p Excellent stereoselectivities and reactivities (2 mol% PPS)

p Broad substrate scope and novel phosphorus-containing helicene scaffolds
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螺烯类化合物具有重要的应用价值

一步合成含膦的螺烯仍是一个挑战

过去合成螺烯类化合物的方法
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总结工作：一步构建含膦的螺烯类化合物

提出展望：进一步发展手性膦盐催化剂的应用

强调亮点：合成的含膦螺烯配体具有实用性



p Since their discovery by Witte and Meisenheimer in 1903, such distinctive topologies have 
greatly fascinated chemists due to their superiority in material sciencess. (distinctive: 独特的)

p Amongst them, transition metal-catalyzed enantioselective synthesis of these scaffolds is widely 
considered the most general approach to date. (Amongst them: 在……之中)

p These limited asymmetric protocols and disproportionate development vastly impose restrictions 
on their versatility in asymmetric catalysis. (disproportionate: 不成比例的，不均衡的)
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