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Single Electron Transfer (SET)
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Photoredox catalyst

1. Transition metal photoredox catalyst")

(2 mol%)
O
COzMe COzMe
CO,Me N pyridine/MeOH CO,Me
Bn visible light
(1.2 eq.) . o .
Precious transition metal is necessary.
2. Organic photoredox catalyst?
Br
o
N,BF, B [\
r o)
AN
Cl o) DMSO Cl

visible light
Reducing ability is limited.

1) Prier, C. K.; Rankic, D. A.; MacMillan, D. W. C. Chem. Rev. 2013, 113, 5322.
2) Hari, D. P.; Schroll, P.; Konig, Burkhard. J. Am. Chem. Soc. 2012, 134, 2958.



Contents

1. Introduction
2. Reduction of Aryl Halides using Et;N

3. Reduction of Aryl Halides using HCO,Na
(Hendy, C. M.; Smith, G. C.; Xu, Z.; Lian, T.; Jui, N. T.
J. Am. Chem. Soc. 2021, 143, 8987.)



Radical Anion
I | e@ / 112 Zn
I

I \> 112 Zn%*

CN
X
D -

CN
E°.q = -0.82 V vs SCE

e@
CN X
. A©O
hv
.
©
CN

E.eq =-3.2V vs SCE

powerful reductant

Difficult to control
For details, please see 210828 LS Tsukasa_Shimakawa

Kim, H.; Kim, H.; Lambert, T. H.; Lin, S. J. Am. Chem. Soc. 2020, 142, 2087.



Photocatalytic Reduction
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Substrate Scope
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Radical Experiment
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Aryl Radical Addition
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Control Experiments
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Generation of Radical Anion
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Fig.1 Spectroelectrochemical analysis of PDI in DMF Fig.2 Formation of the PDI radical anion upon

photoexcitation (Ag, = 455 nm)

1: 4’-bromoacetophenon
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Proposed Mechanism
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Short Summary
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Second excitation of PDI radical anion makes catalyst more powerful reductant.

14
Ghosh, |.; Ghosh, T.; Bardagi, J. |.; Koénig, B. Science, 2014, 346, 725.



Contents

1. Introduction
2. Reduction of Aryl Halides using Et;N
3. Reduction of Aryl Halides using HCO,Na

(Hendy, C. M.; Smith, G. C.; Xu, Z.; Lian, T.; Jui, N. T.
J. Am. Chem. Soc. 2021, 143, 8987.)

15



Associate Prof. Nathan T. Jui

-2008 B.S. @Corolado State University
2008-2013 Ph.D @Princeton University (Prof. MacMillan)
2013-2014 Postdoc. @Massachusetts Institute of Technology
(Prof. Buchwald)
2014- @Emory University
2020- Associate Professor @Emory University

Research topics

* Nitrogen heterocycle functionalization with catalytic method

* Development of small modulators of Liver Receptor Homologue-1 (LRH1)

https://www.juigroup.com/ 16



Carbon Dioxide Anion Radical
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Substrate Scope(1)
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Substrate Scope(2)
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Single Electron Reduction (1)
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Single Electron Reduction (2)
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Stern-Volmer Quenching Study
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Proposed Mechanism
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Carbon Dioxide Radical Anion as C1 unit
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Summary

As powerful reductant HCO,Na (5 eq.)
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