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Photophysics of Ru(bpy);Cl,

hv
Amax = 452 nm -Absorbtion 452 nm
metal-to-ligand -Stable long-lived excited

charge-transfer state (v =1100 ns)
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A MX(L), Redox Properties of
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The Importance of Redox Properties of
Catalysts
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The Importance of Redox Properties of
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These differences can be attributed to
the large Stokes shift Ru complexes

experience.

i.e. The lower E, o makes the excited
state both a weaker oxidant and weaker

reductant

Bignozzi, C. A. Inorg. Chem. 1984, 23, 1540.
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[2+2] Cycloadditions
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[2+2] Cycloadditions
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The Reductive Quenching Cycle
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Other Reductive Reactions
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Utilizing the Radical Intermediate
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Utilizing the Radical Intermediate
Total Synthesis of (+)-Gliocladin C
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The Oxidative Quenching Cycle
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Photocatalyzed Oxidation
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Other Oxidative Reactions
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Enantiomeric Ru(bpy)**
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Amine Oxidation
Iminium Ions
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Amine Oxidation
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Amine Oxidation
a-Amino Radicals
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Amine Oxidation
o-Amino Radicals
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Amine Oxidation
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Merging Photoredox and Organocatalaysis
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[2+2] Cycloadditions
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Ru(bpy);Cl, (5 mol %)
i-Pr,NEt, LiBF,

MeCN, 23 °C
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4 atm 02
r
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R R 13 examples
54-98% yield
mostly >10:1

15 examples
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mostly >10:1
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Zheng, N. Angew. Chem., Int. Ed. 2012, 51, 222.



Diels—Alder Cycloaddition
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Yoon, T.P. J. Am. Chem. Soc 2011, 133, 19350.



Diels—Alder Cycloaddition
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Yoon, T. P. J. Am. Chem. Soc 2011, 133, 19350.



Summary

-Visible light photoredox catalysts can be easily tuned

-Catalysts can act as either a reductant or oxidant, causing net oxidative, reductive or
neutral reactions.

-Photoredox catalysis provides a mild way of affecting a wide variety of reacions.



