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Development of fluorination catalysts generating metal oxo species as active
species

Hitomi, Yutaka
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Inspired by the reaction mechanism of mononuclear nonheme iron enzyme,
SyrB2, which catalyzes direct halogenation of alkane C-H bonds under mild conditions, novel
fluorination catalysts have been designed. SyrB2 generates nonheme oxoiron(l1V) species as an active
oxidant, which has a halogen ligand coordinated cis to the oxygen ligand. In order to reproduce the
biological oxidant, new iron complexes that contain two cis-labile coordination sites have been
synthesized. Some fluorinated products have been obtained using the catalysts under mild conditions.
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run catalyst oxidant
2a 2b 2¢

1 Fe(tpa)Cl> PhIO*

2 Fe(propaq)Cla PhIO” -

3 Mn(propaq)Cly PhIO? 0.6

4 Mn(dpaq")Cl. PhIO* 0.5

5 Mn(OAc), PhIO* 0.3

6 none PhIO? 34 - -
o/ Fe(tpa)Cl mCPBA* 21 24 49
8

Fe(tpa)Clz mCPBA? 1 60 6

9 Fe(propag)Cl,  mCPBA* 56 nd 27

10 Fe(propaq)Clx mCPBA” 3 44 7

11 FeCls mCPBA* nd. 71 29

“portionwise addition; “added at once.
AgF TREAT - 3HF
Table 1
PhIO
run 1,2

Mn(propag)Cl, Mn(dpagH)CI Mn(0Ac),

run 3-5
run 6
NCPBA
Fe(tpa)Cl, Fe(propaqg)Cl,
la
Fe(tpa)Cl, 2b
Fe(propag)Cl,
2b
run 7,9
2C MCPBA
run 8,10
NCPBA
run 11
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