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A Brief Introduction to Photoredox Catalysis

C. K. Prier, D. A. Rankic and D. W. C. MacMillan, Chem. Rev., 2013, 113, 5322
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Dial-A-Molecule Funded Photoredox Catalyst Library
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Developing a Radical Cyanomethylation Reaction
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TsCN D. H. R. Barton, et al. 
Tetrahedron, 1992, 48, 2613
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Developing a Radical Cyanomethylation Reaction
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Developing a Radical Cyanomethylation Reaction
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Proposed Photoredox Catalytic Cycle for Radical 
Cyanomethylation

C. K. Prier, D. A. Rankic and D. W. C. MacMillan, Chem. Rev., 2013, 113, 5322
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Possible Chain for Radical Cyanomethylation

M. A. Cismesia and T. P. Yoon, Chem. Sci., 2015, 6, 5326
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Photoredox Catalyst Screen for Radical Cyanomethylation

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156
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O
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O
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Ered
1/2 = ⎻1.1 V 
vs SCE1
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Ir(ppy)3

Ir(ppy)2dtbbpyPF6

Ru(bpy)3Cl2.6H2O
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⎻

Reagent (%)
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Yield of Product (%)*
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0
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n+1/n* (V vs SCE)2
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⎻0.96
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⎻0.26

⎻

Remaining

*Determined by 1H NMR Analysis



Halide Substrate Scope in Radical Cyanomethylation

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156
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Halide Substrate Scope in Radical Cyanomethylation

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156

S Br
O O

BnO

O
Br

14% Prod.
77% S.M.

Ru(bpy)3Cl2.6H2O
E1/2

PC+/PC* = ⎻0.81 V 
4 h

Ir(ppy)2dtbbpyPF6
E1/2

PC+/PC* = ⎻0.96 V 
4 h

Ir(ppy)3
E1/2

PC+/PC* = ⎻1.73 V 
4 h            24 h

0% Prod.
92% S.M.

57% Prod.*
28% S.M.

17% Prod.*
75% S.M.

84% Prod.*
3% S.M.

65% Prod.*
26% S.M.

⎻
⎻

85% Prod.*
0% S.M.

Reagent
R

N+

2,6-lutidine (1.5 eq.)
Photocatalyst (1.0 mol%)

MeCN
Blue LEDs, 4 h(1.0 eq.)

1.0 mmol
(1.5 eq.)

R X

*Determined by 1H NMR Analysis



Halide Substrate Scope in Radical Cyanomethylation
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Diazonium Substrate Scope in Radical Cyanomethylation

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156
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*Determined by 1H NMR Analysis



Diazonium Substrate Scope in Radical Cyanomethylation

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156
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Proposed Mechanism for Aryl Cyanomethylation

R. A. Abramovitch and J. G. Saha, Tetrahedron, 1965, 21, 3297
M. Tanaka et al. J. Chem. Soc. Perkin Trans. 1, 1994, 283
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Future Work

1. D. W. C. MacMillan et al. J. Am. Chem. Soc. 2018, 140, 3322
2. J. Weaver et al. Org. Process. Res. Dev., 2016, 20, 1156
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We Want to Share the Photocatalyst Library
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