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Organo-photocatalyst : What is?
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Organo-photocatalyst : What is?
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Photophysical Processes
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Singlet or Triplet Excited States:

Does It Matter?

Oxidative and Reductive Quenching
Cycles of a Photoredox Catalyst
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Net Redox OQutcomes for Photoredox Transformations
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Reductive Cyclizations of Unsaturated Enones
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Reductive Cyclizations of Unsaturated Enones
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Oxidative Cyclization of Unsaturated Silyl Enol Ethers
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Radical Conjugate Addition Reactions

In Flowwith Solar Irradiation
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Hydrotrifluoromethylation of Alkenes
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Olefin Hydrotrifluoromethylation
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Styrene Cyclodimerization
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Deborylative and Decarboxylative
Radical Conjugate Addition Reactions
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Nitroso-Ene Reaction Enabled by PET
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Aryl C-H Amination
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Vinyl C—-H Sulfonylation via PET-Generated
Sulfinyl Radicals

R EY-Na; (10 mol%) o o R
Osg ONa PhNO; (1 equiv) A
R » Ar” Arl
r DMF/H,0 (3:1), 40 °C
A = Green LED

(3 equiv) 11-99% vyields

Selected Products:

S O\S’O
4 W
F \I\© EtO \\|

O)\O Et

R =H, 99%, R = Me, 79%

[0) 0,
S4% 11% R = OMe, 51% R = F, 79%
Rl
— R1
Ose O 05829 ;:;/=<Ar1 Czé//o .
1 > » Ar” Arl
Ar - Ar o
PhNO,
EYZ* EY*3
< // PhANO,  PhNH, o o R!

Mechanism \ f\
Ey2- Ar~ Al'l
Burkhard K.: Adv. Synth. Catal. 2015, 357, 2050



2-Imino-1,3-Oxathiolanes by Difunctionalization of Styrenes
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Tetrasubstituted Alkene Oxygenation
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C-H Hydroxylation of Benzene and Halobenzenes
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Anti-Markovnikov Alkene
Hydrofunctionalization and PRCC Reactions
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Highlights of Anti-Markovnikov Alkene
Hydrofunctionalization and PRCC Reactions
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Proposed Mechanism for Anti-Markovnikov
Alkene Hydrofunctionalization and PRCC Reactions
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Summary
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Challenges Remain:

1) Site specificity and functionalization of stronger C-H bonds present new challenges

2) Methods for controlling enantioselectivity are scarce

3) Applications of organic photoredox catalysis to natural product synthesis are just
starting to occur

4) Highly reducing catalysts and more robust chromophores are always in demand
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Anti-Markovnikov Alkene
Hydrofunctionalization and PRCC Reactions

H
N Nuc F{/ )E /O
BnO j:«./ == \o—O 'g\\o
R Q



Anti-Markovnikov Alkene
Hydrofunctionalization Reactions
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Difuctionalization of Alkenes
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Organic Photoredox Catalysis/Transition Metal Catalysis
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