
Thermodynamics of HLF 
reaction can be 

approximated using BDE 
values of N- and C-centered 

radicals. Kinetics of the reaction 
can be then estimated using Bell-Evans-

Polanyi principle. Radicals themselves can be 
divided roughly into high (red), moderate (yellow) 
and low (blue) reactivity

Hofmann-Löffler-
Freytag (HLF) reaction 

has seen a resurgence in 
interest due to shift from metal-

based catalysis to organo-catalysis. 
Recent one-pot approach requires hypervalent 

iodine compound with source of iodine (I2 or NaI) 
for generating radical precursor, that can under UV 
irradiation form N-centered radical. 
Rearrangement to a more stable C-centered 
radical via 6-membered ring transition state is well 
described.
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In recent literature, HLF-like reaction has been observed that 
proceed to give products with retention of chirality. Using same 
hypervalent iodine as oxidant, but without source of iodine and 
without irradiation, this reaction avoids radical mechanism!
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Mechanism switch was observed for reactions where very stable N-centered 
radicals are involved. Crucial step is the priming of compound with hypervalent 
iodine reagent that gives N-iodonium intermediate, after acyl dissociation. 
Rearrangement via hydride shift is observed with very low barriers producing more 
stable carbocations. Subsequent concerted electrophilic attack of carbocation on 
nitrogen, forms the C-N bond. As this is an concerted reaction, chiral information is 

preserved. Based on this, even compounds that involve very stable N-
centered radicals can be activated via cationic pathway to produce C-N 
bonds. Reevaluation of all HLF reactions involving stable N-centered 
radicals should be made in order to find if cationic mechanism has been 
triggered.
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Thermodynamics of  
HLF reaction
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