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Conditions Optimization
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Phosphine Oxide Scope
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Alkene  Scope
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Radical Trapping
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Study of Squaramide Scaffold
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Investigation of Module Combination

✓ Experiment for Necessity of Module Combination

Entry Cat. 3a (%) Ee (%)

1 SqS1 (15 mol%) 86 94

2 Cat. 1 (15 mol%) - -

3 Cat. 2 (30 mol%) 9 18

4 Cat.1 (15 mol%) + Cat. 2 (30 mol%) 15 12
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Investigation of Module Combination

✓ Research on Reactivity Promotion by Affording [S-P] Species
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Investigation of Module Combination

✓ Research on Reactivity Promotion by Affording [S-P] Species
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Proposed Mechanism  
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➢ A Type of H-bonding HAT Catalysts were Developed

➢ A Series of Chiral β-Hydroxyphosphine Oxides with Acceptable Yield 

Summary



 The First Paragraph 

Introduction of HAT

Main Content

of This Work

✓ Consequently, developing advanced chiral catalysts capable of effectively

inducing stereoselectivity in the HAD step is crucial in contemporary

asymmetric organocatalysis.

✓ Hydrogen atom transfer (HAT) to carbon-centered radicals constitutes a

fundamental elementary step in both chemistry and biological systems.

Because of the relatively high reactivity and conformational mobility of free

radical intermediates, achieving acceptable enantioselectivity in constructing

tertiary stereogenic centers remains a long-standing challenge.

✓ To address this, several elegant small molecules, including an axially chiral

organotin hydride and mannose- and peptide-derived alkylthiols, have been

developed as hydrogen atom delivery (HAD) catalysts by Metzger, Roberts,

and Knowles and Miller during the last decades.

Previous Work

Writing  Strategies
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 The Last Paragraph 

Summary

of This Work

Outlook

of This Work 

✓ We believe that the modular synthesis, flexible tunability, and effective

enantioselectivity-controlling capability of these catalysts will stimulate the

development of versatile chiral HAT catalysts and related asymmetric

reactions.

✓ In conclusion, an unprecedented type of H-bonding HAT catalysts integrating

squaramide and amino acid derivative motifs were developed through

modular synthesis. These catalysts feature tunable acidity of the H-bond

donor and steric hindrance of the chiral pocket. .

✓ Results of the mechanism experiments verify the critical role of the

squaramide scaffold in enantioselectivity control and activity enhancement as

well as the necessity of integrating the disulfide moiety with the squaramide

unit within a single molecule.

Highlights of 

the Current Method

Writing  Strategies
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✓ The critical role of the H-bonding interactions between the squaramide scaffold and radical intermediates in 

controlling the enantioselectivity and improving the catalytic reactivity was validated. (证实，证明) 

✓ Last but not least, (最后但并非不重要的是 ) the hydrophosphinylation of N-tosyl piperidinyl and

methylenecarbonate substrates proceeded smoothly in synthetically useful yield and enantioselectivity (3ag

and 3ah).

✓ In contrast, the C6 stereocenter underwent (经历 ) the complete epimerization, resulting in the cis-

configuration between C6 and C7.

Representative Examples 
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