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Accomplishments of the past

20 mol% NHPI
1 equiv. CAN
2 equiv. TsCN CN
1 equiv. base
O 1,2-dichloroethane

75°C, 16 h
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* Electrophilic character

e Tunable
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* BDE > 95 kcal/mol
* Substitute oxidizing agent
* Photoredox-Catalysis

* Electrochemistry

J.-P. Berndt, F. Erb, L. Ochmann, J. Beppler, P. Schreiner, Synlett 2019, 30, 493—-498.



An Introduction to Photochemistry |

“When oil will have been all burned in our prodigal industries, it may become necessary,
even on social grounds, to come to exploit solar energy.”

Giacomo Ciamician — 1908

G. Ciamician, Sur Les Actions Chimique De La Lumiere. Bull. Soc. Chim. 1908, Fr. 3-4, i-xxvi.



An Introduction to Photochemistry Il
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N. A. Romero, D. A. Nicewicz, Chem. Rev. 2016, 116, 10075-10166., B. Kbnig, Chemical Photocatalysis, DE GRUYTER, Berlin, Boston, 2013.



An Introduction to Photochemistry IlI
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N. A. Romero, D. A. Nicewicz, Chem. Rev. 2016, 116, 10075-10166., B. Kbnig, Chemical Photocatalysis, DE GRUYTER, Berlin, Boston, 2013.



Working Hypothesis
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Radical Philicity |
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Nucleophilic radicals act as net

electron-donors at the TS

B. Giese, J. Dupuis, Angew. Chem. Int. Ed. 1983, 22, 622—-623.
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T. Linker, T. Sommermann, F. Kahlenberg, J. Am. Chem. Soc. 1997, 119, 9377-9384.



Working Hypothesis
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F. Recupero, C. Punta, Chem. Rev. 2007, 107, 3800—3842., Photoredox catalyst regeneration: K. A. Margrey, W. L. Czaplyski, D. A. Nicewicz, E. J. Alexanian,

J. Am. Chem. Soc. 2018, 140, 4213-4217.



Synthesis of N-Phenylpyridinones
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N-Phenyl substituition: J. Li, Y. Yang, Z. Wang, B. Feng, J. You, Org. Lett. 2017, 19, 3083-3086. Trifluoromethylation: V. Krishnamurti, S. B. Munoz, X. Ispizua-
Rodriguez, J. Vickerman, T. Mathew, G. K. Surya Prakash, Chem. Commun. 2018, 54, 10574-10577.



Stern-Volmer Kinetics LS
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BDE computed at the B2PLYP/6-311G(d,p) level of theory, Acridinium photocatalyst: A. White, L. Wang, D. Nicewicz, Synlett 2019, 30, 827-832. 11



Stern-Volmer Kinetics
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Screening

20 mol% Pyridinone
10 mol% Photocatalyst
1 equiv. base N3
2 equiv. Sulfonylazide

solvent
rt, 18 h
365/448 nm

e

Base: Li,CO3 2,6-Butylpyridine, Imidazole

Solvents: MeCN, Dichloroethane, HFIP,
Triflourotoluene, Chlorobenzene
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E, ,2(PPTNOf+/PPTNO'_) =+2.32Vvs SCE
E4»(PPTNO7PPTNO) = — 0.92 V vs SCE

Acridinium photocatalyst: A. White, L. Wang, D. Nicewicz, Synlett 2019, 30, 827—832., PPTNO: R. Hauptmann, A. Petrosyan, F. Fennel, M. A. Argliello

Cordero, A.-E. Surkus, J. Pospech, Chem. — A Eur. J. 2019, 25, 4325-4329.
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Working Hypothesis
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W. L. Czaplyski, C. G. Na, E. J. Alexanian, J. Am. Chem. Soc. 2016, 138, 13854-13857., A. M. Carestia, D. Ravelli, E. J. Alexanian, Chem. Sci. 2018, 9, 5360—

5365.



Synthesis of Sulfonylimines
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Aminopyridine substitution: C. N. Igwe, U. C. Okoro, Org. Chem. Int. 2014, 2014, 1-5., N-Phenylation: B. Cheng, J. Wei, B. Zu, J. Zhao, T. Wang, X. Duan, R. 15
Wang, Y. Li, H. Zhai, J. Org. Chem. 2017, 82, 9410-9417.



Sulfonylimines
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Stereoelectronic effects
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BDE computed at the B2PLYP/6-311G(d,p) level of theory, Reagent-dictated site-selecitivity: A. M. Carestia, D. Ravelli, E. J. Alexanian, Chem. Sci. 2018, 9, 17

5360-5365.



Screening Il !5@\
©

2 equiv. Sulfonylazide Ng

_Ph N
10 mol% Sulfonylimine 0.0 ~°N O ® O
ZEE;; 5 mol% Acr [::]/S\N P NG

(CH,CI),
18 h, r.t., 448 nm

E1,2(Acr*/Acr )=+2.08Vvs SCE
Ei(Acrt/Acr) =—0.57 V vs SCE

\\ G

cat
[cat]*

W cat]

T T T T ' T T T T l i f g, ¢ T I_,‘
15.00 20.00 25.00 30.0 /©/
"W ; F3C

Regeneration of Acridinium photocatalysts: A. J. Perkowski, D. A. Nicewicz, J. Am. Chem. Soc. 2013, 135, 10334-10337, K. A. Margrey, W. L. Czaplyski, D. A. 18
Nicewicz, E. J. Alexanian, J. Am. Chem. Soc. 2018, 140, 4213-4217.



What is the outcome? 99\
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M. Griesser, J. P. R. Chauvin, D. A. Pratt, Chem. Sci. 2018, 9, 7218-7229. 19



Outlook

* |Influence of sulfinic acid

* Electron vs energy transfer

* Conformational analysis of the transition state

*  Computing activation barrier

* Reaction optimization

* Applying different trapping agents
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M. Griesser, J. P. R. Chauvin, D. A. Pratt, Chem. Sci. 2018, 9, 7218-7229.
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