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Alkenes are among the most versatile functional groups in organic synthesis, as they can
be readily transformed into a wide range of other functional groups. However, alkenes are
relatively scarce in nature, whereas alkanes are the most abundant organic compounds but
are notoriously challenging to functionalize selectively. Consequently, the development of
innovative strategies for the selective dehydrogenation of aliphatic C—H bonds to generate
alkenes represents a valuable and demanding class of C—H functionalization reactions.

Inspired by enzymatic processes in nature,? we have developed a series of transformations
for the synthesis of alkenes from alcohol and amine feedstocks using photoexcited
cobaloxime catalysis.®>4°> These reactions proceed via the generation of radical
intermediates through single-electron transfer (SET), hydrogen atom transfer (HAT), or
radical addition to olefins, followed by cobaloxime-catalyzed radical desaturation. The
mechanism of this excited-state cobalt-catalyzed transformation has been thoroughly
investigated through a combination of experimental studies, spectroscopic analyses, and

theoretical calculations.

O -H.
Me N/ ?
alcohols, HAT or SET A (C°> O Me—Z: Co— Ny —Me
amines, amides —>O —~ N—C0 I
feedstock chemicals = O Ol\ | N Me
alkyl radical intermediates value-added products H_| -0
* EPR spectroscopy * Fluorescence * In situ UV-vis studies * DFT calculation NN

X = 8nPhy, i-Pr, Cl

1 M. Jost, J. H. Simpson, C. L. Drennan, Biochemistry, 2015, 54, (21), 3231-3234.

2 P. Dam, K. Zuo, L. M. Azofra and O. EI-Sepelgy, Angew. Chem. Int. Ed. 2024, 63, e202405775.

3 C. Wang, L. M. Azofra, P. Dam, M. Sebek, N. Steinfeldt, J. Rabeah, O. El-Sepelgy, ACS Catal. 2022, 12
(15), 8868—-8876.

4 C. Wang, L. M. Azofra, P. Dam, E. J. Espinoza-Suarez, H. T. Do, J. Rabeah, A. Briickner, O. El-Sepelgy,
Chem. Commun., 2023, 59, 3862-3865.

5 C. Wang, P. Dam, M. Elghobashy, A. Briuckner, J. Rabeah, L. M. Azofra and O. El-Sepelgy, ACS
Catal. 2023, 13, 21, 14205-14212.



