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Catalytic Fluorination of Carbonyl Compounds
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The conventional synthetic method needs dangerous fluorine gas as a fluorine
source. Therefore, a safe and convenient fluorination process is desirable.
On the basis of the previous results on hypervalent iodine chemistry, this study is aimed at developing a
safe and convenient fluorination reaction without dangerous fluorine gas.
(1) A safe and convenient synthetic method of fluorinated dicarbonyl compounds has been developed by a
simple procedure using commercially available hydrofluoric acid and iodosylbenzene. (2) Fluorination of
ketones has been developed using HF reagents/Phl0. This method is useful as a convenient fluorination
reaction because there are no reports for direct fluorination of ketones. (3) Catalytic fluorination of
carbonyl compounds has been developed using iodobenzene catalyst. Since this catalytic fluorination does
not need transition metal catalysts, metal-free, epoch-making catalytic fluorination is achieved.




2- -1,3-
FCIOs CHsCOOF N-
N-
2011

Org. Lett., 2011, 13, 2392

(

Tetrahedron Lett., 2006, 47, 7889

Synthesis, 2005,
1932; J. Org. Chem., 2005, 70, 6984; Bull.
Chem. Soc. Jpn., 2006, 79, 142

PhIO

1,3-

/Ph1O

2- -1,3-
B -
/
1,3-
/PhI0
1,3-
2-

-1,3-

T. Kitamura, S. Kuriki, M. H.
Morshed, Y. Hori, Org. Lett.,, 2011, 13,
2392 1,3-

ag. HF/PhIO

RlMRZ Rlu R?

F

la
Table 1 la
Ph1(0Ac), 1.2 mmol 55 % aq.
HF 10mmol DCM 24 40
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41% 16 %
Ph1(0COCF;),
2a 7%
Arl0 2a

Table 1. Optimization of Fluorination
Reaction of 1a2

o o ArlX,, 55% aq. HF
Ph 1a OEt DCM, 40 °C, 24 h
0O O 0O O o]
PhMOEt-}‘ PhMCEtJr o OH
2a F 3 OAc 4
ArlX, Yield (%)°
2a 3 4
Phl(OAC), 39 41 16
Phl(OCOCF), 7 - 31
PhIO 98 - N.D.¢
o-TollO 95 - N.D.¢

aConditions: 1a (1 mmol), ArlXz (1.2 mmol),
55%aqg. HF (10 mmol), DCM (2 ml), 40
24 h. blsolated yields. cProducts 3 and 4
were not detected.
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1j
Phl0 34 % 2j
o-Toll0 54 %

1k 1l o-Tol 10 2k 21

Et,N 5HF 21
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0-TollO, 24 h, 54%
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PhIO, 2 h, 52%
0-TollO, 4 h, 96%

PhlO, 2 h, 25%
o-TollO, 2 h, 91%
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5b 5d 45-61 %
6b 6d
5e
6e
a 2-
5f
18 % 6f
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7c Ph10 p-TollO
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Ph10
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Te
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7h
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8g-81  70-76 %
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7k 8j
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Table 4. Fluorination Reaction of
Acetophenone derivatives 72
Ar?10
Q Et;N-5HF i .
Ar1)J\/R > Ar
DCE F
7 60 °C, 24 h 8
o) o) 0
F F
Ph)l\/': /@)K/
8a 8b 8d
PhIO, 79% phiO, 71% PhlO, 78%
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Cl 8f 8h F
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