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Working Hypothesis
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Radical Azidation: X. Huang, J. T. Groves, ACS Catal. 2016, 6, 751–759. Reduction of sulfonyl radicals by Acridinium catalysts: D. S. Hamilton, D. A.
Nicewicz, J. Am. Chem. Soc. 2012, 134, 18577–18580, K. A. Margrey, W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213–
4217.
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Short reminder
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Gcalc = 2.0041 (M062x/cc-pVTZ)

EPR: Microwave Frequency: 9.451 GHz, Modulation Frequency : 100 kHz, Modulation 0.80 mT, Microwave Power: 80 mW, Sweep Time: 5 s

DH = –11.5 kcal mol–1 DH‡ = 3.1 kcal mol–1

DG = –13.6 kcal mol–1 DG‡ = 3.9 kcal mol–1

M062x/def2TZVP level of theory
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Short reminder II

M. Griesser, J. P. R. Chauvin, D. A. Pratt, Chem. Sci. 2018, 9, 7218–7229. 

• Observation of cyclohexyl chloride
à Proof for radical reaction

• Formation of sulfonamide trough release of nitrogen

• Formation of sulfinic acid (kH (+R·) = low 106)
à unproductive reaction step
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Screening

• Related quenching time scale

• Synthesis of different azide transfer agents
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Design of experiment
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18 h, 40 °C, 420 nm (1W)
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Alternative transfer agents
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18 h, 40 °C, 420 nm (1W) 10% GC-yield
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Alternatives?

• Further trapping agents

Dexter energy transfer mediated homolytic cleavage: K. Gadde, P. Mampuys, A. Guidetti, H. Y. V. Ching, W. A. Herrebout, S. Van Doorslaer, K. 
Abbaspour Tehrani, B. U. W. Maes, ACS Catal. 2020, 10, 8765–8779. 

• Impact of the solvent?
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Potential Energy Surface
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Alternatives?

• Further trapping agents

Dexter energy transfer mediated homolytic cleavage: K. Gadde, P. Mampuys, A. Guidetti, H. Y. V. Ching, W. A. Herrebout, S. Van Doorslaer, K. 
Abbaspour Tehrani, B. U. W. Maes, ACS Catal. 2020, 10, 8765–8779. 

• Impact of the solvent?

• Impact of the counteranion?
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Counteranion dependency: E. P. Farney, S. J. Chapman, W. B. Swords, M. D. Torelli, R. J. Hamers, T. P. Yoon, J. Am. Chem. Soc. 2019, 141, 6385–6391. 

Counteranion dependency
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Variation of counteranions
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Variation of counteranions
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Working Hypothesis
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Radical Azidation: X. Huang, J. T. Groves, ACS Catal. 2016, 6, 751–759. Reduction of sulfonyl radicals by Acridinium catalysts: D. S. Hamilton, D. A.
Nicewicz, J. Am. Chem. Soc. 2012, 134, 18577–18580, K. A. Margrey, W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213–
4217.
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Radical cation decay

EPR: Microwave Frequency: 9.451 GHz, Modulation Frequency : 100 kHz, Modulation 0.80 mT, Microwave Power: 80 mW, Sweep Time: 5 s
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BET vs. cage escape
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“Thus, for reactions whose efficiencies
suffer from BET, the triplet state of the
photoredox catalyst may be the most
important excited state.“

N. A. Romero, D. A. Nicewicz, Chem. Rev. 2016, 116, 10075–10166., 
R. Akaba, K. Ohshima, Y. Kawai, Y. Obuchi, A. Negishi, H. Sakuragi, K. Tokumaru, Tetrahedron Lett. 1991, 32, 109–112.
Long-lived CT triplet state: S. Fukuzumi, K. Ohkubo, T. Suenobu, Acc. Chem. Res. 2014, 47, 1455–1464.   

N
ClO4

Fukuzumi dye

ES1
red = 

             
ET1

red =

LE: 2.18 V vs. SCE
CT: 2.08 V vs. SCE
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BET vs. cage escape

DCA BET: F. D. Lewis, R. E. Dykstra, I. R. Gould, S. Farid, J. Phys. Chem. 1988, 92, 7042–7043.
P. G. Gassman, K. J. Bottorff, J. Am. Chem. Soc. 1987, 109, 7547–7548.
H. D. Roth, T. Herbertz, R. R. Sauers, H. Weng, Tetrahedron 2006, 62, 6471–6489.

“...that cage escape is quite
sensitive to small changes in
molecular structure and that
lower escape yields are
characteristic of molecules in
which electron delocalization
is smaller.“
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