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The search for amination reactions of the C-H Br

Br \ bond In metlal—free Iconditions has recentuly ledtoa  F,COCHN N cooMe F.COCN H ~50Me
1. H,SO, i resurgence in studies of the Hofmann-Loffler- \j'/\
2. 140°C | 1 5-HAT transfer Freytag (HLF) reaction and its modern variants. : :
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| Crucial step in the HLF reaction pathway is
work-up hydrogen atom transfer (HAT) from the N-centered ¢
_withbase O radical to C-centered radical. Reddy and Corey
N H H ar used a-amino acids for the synthesis of useful FSCOC\N COOMe | H
chiral sulbbstances which can be used for the d - FProNEt  FsCOCHN.J COOMe
. s ) . | discovery of new bioactive substances. Me THF, 23°C  BrH,C._
Original Hofmann-Loffler-Freytag reaction s Here we try to understand possible biological H H

applications of radical rearrangements in peptide
models.
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Relative stabilization energies of C-centered radicals
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> When species with oxidative properties, such as HOCI, are found inside a cell,
open-shell species may be formed. We have shown that on various N-centered H O H O
o radicals that are formed from amino acids, dipeptides and glutathione by N _Gly N N/Gly
o o O homolytic cleavage of a covalent bond. The formed N-centered radical then \n/ N \ﬂ/ H
\O N\H/ Y undergoes a transformation to form a C-centered radical. The formed highly O * O o
\O NH reactive species have low chemical specificity, meaning they can attack most
O o biomolecules, such as nucleic acids or proteins, or form cyclic metabolites, e.g. S\ S\
proline is a product of cyclization of norvaline. All hydrogen atom transfer
reactions happen through a 6-membered transition state as shown on picture
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Glutathione (GSH) is a principal
Z [
NH,

antioxidant in living organisms. It acts by
forming GSSG by forming a disulfide bond |§|H2
between two GSH molecules. However, if

a strong oxidant is present, GSH can form .
N-centered radical that can convert into .
two different C-centered radicals with the °
thiol group intact and available for its role
as antioxidant.
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