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We need a more-reactive Organic Electron Donor !

Aryl radical
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Super-electron Donors

Advantages

Under very mild 
conditions because of 

their neutrality

In the absence of metal 
ions

With wider applicability 
than in the case of 
photochemically 

assisted reactions
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Plausible mechanism

Super-electron Donors

SEDs catalyze radical chain reactions
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Photoactivation of SEDs

Activating Benzenes by photoactivated SEDs

Absorption maxima at 260, 345, and 520 nm
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Photoactivation of SEDs
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SEDs as initiators in Haloarene–Arene Coupling

Base-promoted homolytic aromatic substitution (BHAS) reactions
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SEDs as initiators in Haloarene–Arene Coupling

Initiation with phenanthrolines as additives
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SEDs derived from diborons

Jiao’s idea: Radical Borylation of Aryl Halides

Zhang L.; Jiao L. J. Am. Chem. Soc. 2017, 139, 607
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SEDs derived from diborons

Proposed mechanism
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SEDs derived from diborons

The structure of the electron donor
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SEDs derived from diborons

Driving force

The negatively charged boron center

The aromaticity of the pyridine ring

Zhang L.; Jiao L. Chem. Sci. 2018, 9, 2711
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SEDs derived from diborons

? The mode of boron–boron bond cleavage

? Mechanism for the formation of super-electron-donors

Two questions
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SEDs derived from diborons

Revised radical borylation mechanism
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SEDs derived from diborons

Reductive Cleavage of S-N, N-O and C-O
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SEDs derived from diborons

SEDs mixture as the radical initiator
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SEDs derived from diborons

Desulfonative borylation of benzyl sulfones
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Proposed mechanism
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Complex 27  Absorption band 300−500 nm

Complex 28  Absorption band 500−600 nm

SEDs derived from diborons

Visible-Light-Induced Borylation of Aryl Chlorides
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SEDs derived from diborons

Visible-Light-Induced Borylation of Aryl Chlorides
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SEDs derived from diborons

Optimization of Reaction Conditions
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SEDs derived from diborons

Borylation of Aryl Chlorides
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Enabling Difficult Borylation Reactions
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SEDs derived from diborons

Zhang L.; Jiao L. J. Am. Chem. Soc. 2019, 141, 9124
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Proposed mechanism

SEDs derived from diborons

Zhang L.; Jiao L. J. Am. Chem. Soc. 2019, 141, 9124



Summary

2005-2019 2018-2019

48

 Reactions in the ground state

 Reactions in the photo-excited state

 Haloarene–Arene Coupling

 Radical Borylation of Aryl Halides

 Desulfonative borylation of benzyl sulfones

 Visible-Light-Induced Borylation of Aryl Chlorides



49

Summary

Hypothesis



50

Thanks for your attention


