Visible-Light-Induced Difunctionalisations of Alkynes with Arylsulfinates
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Organosulfones are an important class of organosulfur molecules and versatile synthons in organic
chemistry.! Due to their importance in various fields, many synthetic strategies have been developed
to synthesise sulfone-containing molecules.? Among them, radical sulfonylation is one of the most
efficient approaches to access functionalized sulfones with high step- and atom-economy.?
Recently, visible light-promoted reactions have played a promising role in organic synthesis because
of demonstrated complex bond constructions under mild reaction conditions and visible light is
environmentally benign.* In this context, we report on the radical difunctionalisation of alkynes under
ambient conditions to access highly functionalised sulfones. We will present photochemical
conditions and mechanistic investigations for (1) iodine-mediated tuneable disulfonylation of alkynes,
(2) sustainable carboxylative sulfonylation of (homo)propargylic amines with CO2, and (3) efficient
metal-free three-component carbosulfonylation of alkynes with arylsulfinates.® We have also applied
our carbosulfonylation method to the synthesis of sedum alkaloids.
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Scheme 1. Difunctionalisation of alkynes with arylsulfinates.

If time permits, we will describe an S-selective method for arylation of pyridylsulfides and show how the
resulting pyridylsulfonium salts can be used for the synthesis of a range of bipyridines.®

References

[11a) T. M. Monos, R. C. McAtee, C. R. J. Stephenson, Science, 2018, 361, 1369; b) D. Kaiser, I. Klose, R.
Oost, J. Neuhaus, N. Maulide, Chem. Rev., 2019, 119, 8701.

[2] S. P. Blum, K. Hofman, G. Manolikakes, S. R. Waldvogel, Chem. Commun., 2021, 57, 8236.

[3] a) P. J. Sarver, N. B. Bissonnette, D. W. C. MacMillan, J. Am. Chem. Soc., 2021, 143, 9737; b) K.
Hofman, N.-W. Liu, G. Manolikakes, Chem. — Eur. J., 2018, 24, 11852.

[4] a) A. R. Nathan, D. A. Nicewicz, Chem. Rev., 2016, 116, 10075; b) G. E. M. Crisenza, P. Melchiorre, Nat.
Commun., 2020, 11, 803.

[5] a) M. Bhargava Reddy, E. M. McGarrigle, Chem. Commun., 2023, 59, 7767; b) M. Bhargava Reddy, E.
M. McGarrigle, Chem. Commun., 2023, 59, 13711; c) M. Bhargava Reddy, V. E. Becker, E. M. McGarrigle,
Org. Lett. 2024, 26, 7858.

[6] a) V K Duong, A M Horan, E M McGarrigle Org Lett 2020, 22, 8451; b) L Hallen, A Horan, B Twamley, E
M McGarrigle, S M Draper Chem Commun 2023, 59, 330; c) A M Horan, V K Duong, E M McGarrigle Org
Lett 2021, 23, 9089.



