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e [he Hofmann-Loffler-Freytag (HLF) reaction is
used to functionalize distant C-H bonds,!']
producing pyrrolidine rings or C5-substituted
compounds.

e(Crucial step of the reaction mechanism involves
a rearrangement from an N-centered radical via
1,5-hydrogen atom transfer (HAT).

e Although, Roizenl2l and Munizl3I groups have
reported on the formation of piperidine and C6-
halogenated products via 1,6-HAT.
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Matherials and methods

e Thin-layer chromatography-TLC
¢ Thin-layer chromatography was performed
on pre-coated TLC plates ALUGRAM SIL
G/UV254, 0.20 mm silica gel 60 with
fluorescent indicator UV254 (Macherey-
Nagel) in the appropriate solvent system.
TLC spots were observed after illumination
with UV light at a wavelength of 254 nm.
e Column chromatography
e Chromatographic purification of the
products was carried out by
chromatography on columns filled with
silica gel (Macherey-Nagel) 0.063-0.2 mm,
and appropriate solvent mixtures were
used as eluents: petroleum ether/ethyl
acetate,

¢ Electronic paramagnetic resonance
o [ EXSYS E 500 EPR X-band
spectrometer (Electron paramagnetic
spectrometer)
e Spin trap, PBN, N-tert-butyl-a-
phenylnitrone
¢ Nuclear magentic resonance
¢ \/arian Inova 400 NMR spectrometer.
e Probe: Varian OneNMR Probe, 1H-19F/
15N-31P Z PFG for direct and indirect
detection (-80 to 130°C)
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Radical intermediates detected???

Experimental signal
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Regioselectivity explained???

——  Pyrrolidine vs. piperidine

* The Muniz group claims to HN.
have detected N-centered
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Synthesis

Tosyl chloride (1.5 equiv)

radicals using EPR

measurements. This would be .
the first finding of radical
Intermediates in the HLF

reaction.

e However, Khortl®l has
disproved work done by the
Muniz group with his theoretical

f1 (ppm)

Kessil lamp
370 nm,
off site 1llumination

5 min \©\

chloroform

/7 \\

O O

m

—~
)

~—

I(m)
1.45

YW +

mmmmmmmmmmmmmm
oooooooooooooo
~~~~~~~~~~~~~~

N 177280222 307

H
dine, 24 b1t s{ R
pyridine, , It /20
0’0 VBS (1.5,
w‘
DCM

Simulated second C-centered radical signal
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e 1,5- and 1,6-HAT processes are elementary steps of the
HLF reaction mechanism

e Regioselectivity of the reaction is affected by a reverse
1,5-HAT process.

e Preliminary N-centered radical with PBN trap -15N

labeled experiments for final conclusion

e Essential elementary step of the HLF reaction is
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¢ \Whole reaction was observed in NMR experiments.




