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INTRODUCTION:

Hofmann-Loffler-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 oxidant
combined with source of iodine (l2 or Nal)
generates in situ halogenating reagent.
Homolytacally cleaved N-halogen bond under
visible light produces N-centered radicals that
rearrange to a more stable C-centered radical via
1,5-HAT. This well described process produces
predominately pyrrolidine, while trace amounts of
piperidine is formed via competing 1,6-HAT.
Regioselective synthesis of piperidine is usually
done when C5 position is blocked, or when C6
position provides greater thermodynamic driving
force.

N-triflouroacetyl-hexylamine
AH¢298 Aer,298
START  kd/mol  kd/mol FINAL

1,5-HATnNC N-rad 36.6 -37.9 Ch-rad
1,6-HATnNC N-rad 38.0 -30.3 C6-rad
1,5-HATcc C6-rad 57.6 -15.5 C2-rad
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N-tosyl-hexylamine
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Two processes are indistinguishable. Both
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o 1,5-HATne N-rad 40.4 9.3  C5-rad
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- selective piperidine formation
- benign light induced reaction

- radical C-H functionalization

- iodine-catalyzed C-N bond formation
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N-tosyl-(5-phenyl)hexylamine
AH¥o0s8  AHix 208
START  kd/mol  kd/mol FINAL

1,5-HATnG N-rad 58.9 -13.3 C5-rad
1,6-HAT NG N-rad 40.0 -44.2 C6-rad
1,5-HATcc C6-rad 88.1 25.0 C2-rad
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pyrrolidine and piperidine should be formed

1,2-HATnNc N-rad 153.2 -20.3 C2-rad
1,5-HATcc C6-rad 57.4 -22.5 C2-rad

1,4-HATcc Cb-rad 111.2 -21.9 C2-rad
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CONCLUSIONS

pyrrolidine (1,5-HAT) and piperidine (1,6-HAT)
pathways are kinetically and thermodyanamically
iIndistinguishable

location of the most stable radical in the molecule
molecular fragments can be used in prediction

C6 radical may rearrange to more stable C2 radical
via 1,5-HAT

probable reason for pyrrolidine product

radical stabilities play crucial role in determination of
products
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