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Original Hofmann-Löfller-Freytag (HLF) reaction



"Corey modification" of the HLF procedure



"Suarez modification" of the HLF reaction



Goals of our work
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Can we detect these radicals intermediates???
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C5 vs C6 products???



Synthesis and degassing procedure 
for the EPR experiments

M. A. Short, M. F. Shehata, M. A. Sanders, J. L. Roizen, Chem. Sci. 2020, 11, 217.



NMR experiments



1H NMR spectrum
of the N-chlorinated tosyl 2-heptyl amine 

D. Chang, R. Zhao, C. Wei, Y. Yao, Y. Liu, L. Shi, J. Org. Chem. 2018, 83, 3305–3315.



1H NMR spectrum
of the N-chlorinated tosyl 2-heptyl amine 



1H NMR spectrum of the product mixture



Product mixture
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N. Herron, C.-P. Hsu, J.-Q. Yu, Org. Lett. 2022, 24, 3652–3656. 

A. N. Herron, C.-P. Hsu, J.-Q. Yu, Org. Lett. 2022, 24, 3652–3656. 

K. O. Marichev, J. M. Takacs, ACS Catal. 2016, 6, 2205–2210. 



EPR experiments



Decomposition of the experimental spectrum of N-brominated tosyl 
hexyl amine in heptane.



Summary

•1,5- and 1,6-HAT processes are cruical elementary steps of the HLF 

reaction mechanism.

•Regioselectivity of the reaction is affected by a reverse 1,5-HAT 

process.

•Final confirmation of the N-centered radical will imply EPR 

experiments with 15N labeled compounds.

•HLF reaction involves radical intermediates.

•We have indirectly observed Cl- N- and C-centered radical adducts at

the same time point in the experiment.



Thank you for you attention!
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