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Table 1. Iodination of aryl ketones with I2 or CH3I in the presence of 
HTIB

Ar
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O
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 HTIB, I2, 60 oC, 3 - 4 h

or  HTIB, CH3I, rt, 20 h

entry substrate product
yield (%)a

I2 CH3I

1 PhCOCH3 PhCOCH2I 96 80
2 p-CH3C6H4COCH3 p-CH3C6H4COCH2I 80 73
3 p-CH3OC6H4COCH3 p-CH3OC6H4COCH2I 76 76
4 p-ClC6H4COCH3 p-ClC6H4COCH2I 80 79
5 p-NO2C6H4COCH3 p-NO2C6H4COCH2I 61 64
6 PhCOCH2CH3 PhCOCHICH3 86 78
7 p-CH3C6H4COCH2CH3 p-CH3C6H4COCHICH3 84 80
8 p-ClC6H4COCH2CH3 p-ClC6H4COCHICH3 94 73
9 PhCOCH2CH2CH3 PhCOCHICH2CH3 96 85
10 CH3COCH2COCH3 CH3COCHICOCH3 71 66
11 PhCOCH2COCH3 PhCOCHICOCH3 72 74

aIsolated yield.

α-Iodoketones are versatile intermediates in organic synthe-
sis.1-2 In general, α-iodination of aryl ketones have been achiev-
ed through activation of elemental iodine with various reagents 
such as copper (II) acetate,3 cerium (IV) ammonium nitrate,4 
mercury (II) chloride,5 and selenium dioxide.6 However, most 
of the reported iodine induced alpha iodination methods were 
conventionally required use of transition metal Lewis acids 
along with demanding reaction conditions. Furthermore, most 
of above methods generally employed strong acidic or basic 
conditions which inevitably accompanied undesirable formation 
of α,α-diiodinated side products in significant amount. There-
fore, development of a mild and efficient method for mono 
alpha iodinated ketones is still highly desirable.

In recent years, ionic liquids have emerged as promising 
green reaction media for the various organic transformations 
due to their favorable properties such as negligible vapor pre-
ssure and low flammability.7 On the other hand, Koser’s rea-
gent [hydroxyl(tosyloxy)iodo]benzene (HTIB) has been utilized 
as highly versatile reagent in organic synthesis and has many 
advantages in organic transformations due to its nature of neu-
trality, high stability, and low toxicity.8 Therefore development 
of new greener synthetic method for the α-iodo arylketones 
using HTIB in ionic liquid would be highly desirable. We de-
duced that the α-iodination reaction of arylketones with suitably 
activated iodomethane by HTIB would provide the correspond-
ing α-iodo arylketones. In this case, non-metallic HTIB acts as 
Lewis acid to activate molecular iodine as iodonium ion (I+) 
donor. Formation of iodonium ion from the in situ interaction 
of HTIB with iodine has been proposed previously in the oxi-
dative rearrangement of haloethynylcarbinols to β,β-dihalo-
enones.10 However, to the best of our knowledge, utilization 
of molecular iodine as an α-iodinating reagent for arylketones 
never has been attempted previously. Moreover, up to date, 
there has been no report on the α-iodination reactions of ketones 
conducted in environmentally friendly ionic liquid medium.

In this paper, we wish to report the use of I2/HTIB in ionic 
liquid as novel system for the efficient α-iodination of aryl-
ketones. Accordingly, treatment of HTIB with iodine (1.2 equiv) 
in 1-butyl-3-methylimidazolium tetrafluoroborate ([bmim]BF4) 
ionic liquid for 1 h, followed by reaction with aryl ketone (1.0 
equiv) at 60 oC gave the corresponding α-iodo arylketones in 
high yields (Scheme 1). As shown in the Table 1, both methylene 
ketones and methyl ketones generally provided the correspond-
ing α-iodo arylketones in high yields. Probably, the α-iodination 
reaction proceeded by the reaction of I+, preformed through 

activation of iodine by HTIB, with the enol tautomer of aryl-
ketones. We next examined α-iodination of 1,3-diketones since 
preparation of 2-iodo-1,3-dicarbonyl compounds were known 
to be difficult.11 At the present conditions, 2-iodo-1,3-diketones 
were also successfully obtained in high yields (entries 10-11).

Upon established iodine/HTIB system for the α-iodination 
of aryl ketones, we have tested the possibility of CH3I as an 
iodonium ion source by the activation with HTIB. Treatment 
of aryl ketone with 3.0 molar equivalent of CH3I in the presence 
of HTIB at room temperature gave successfully the desired α- 
iodo arylketones in high yields. In the contrary to aforemen-
tioned method using molecular iodine/HTIB, iodomethane/ 
HTIB induced reactions generally proceeded with longer re-
action times (20 h). However, this protocol can be conducted 
at ambient temperature which can be of a great advantage for 
the practical applications. Replacement of methyl iodide by 
iodopropane gave much inferior results in terms of yields. In all 
of the cases studied with both reaction conditions, no α,α-di-
iodinated ketone products were observed which demonstrate 
the mildness of the present reaction conditions.

In summary, we have developed a new and efficient method 
for the preparation of α-iodo arylketones from the reaction of 
arylketones with activation of molecular iodine or methyl iodide 
with HTIB in [bmim]BF4 ionic liquid.
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Experimental Section

The 1-butyl-3-methylimidazolium tetrafluoroborate, [bmim] 
BF4, was obtained from Aldrich. Merck silica gel 60 (230 - 400 
mesh) was used for flash column chromatography.

Typical procedure for α-iodination reaction of arylketones. To 
a solution of I2 (0.304 g, 1.2 mmol) in [bmim]BF4 (1.0 mL) was 
added [hydroxyl(tosyloxy)iodo]benzene (0.392 g, 1.0 mmol) 
and stirred at 60 oC for 1 h. After cooling down the reaction 
mixture, acetophenone (0.120 g, 1.0 mmol) was added and the 
stirring was continued for 3 h at 60 oC. After completion of the 
reaction, the product was extracted with dichloromethane (2 × 
20 mL), washed with 5% aqueous sodium thiosulfate (20 mL), 
and dried over MgSO4. The solvent was removed in vacuo and 
the crude mixture was purified by silica gel chromatography 
using dichloromethane as eluent to give 0.236 g (96%) of 2- 
iodo-1-phenylethanone. mp 33 ~ 35 oC; 1H NMR (300 MHz)/ 
CDCl3) δ 8.02 (dd, J = 6.2 Hz, 2H), 7.58 (dd, J = 6.2 Hz, 1H), 
7.49 (dd, J = 6.2 Hz, 2H), 4.37 (s, 2H).

Typical procedure for α-iodination reaction of arylketones. 
To a solution of 4-chloroacetophenone (0.155 g, 1.0 mmol) in 
[bmim]BF4 (1 mL) was added [hydroxyl(tosyloxy)iodo]ben-
zene (0.392 g, 1.0 mmol) and iodomethane (0.426 g, 3.0 mmol). 
The reaction mixture was stirred at room temperature for 20 h. 
After completion of the reaction, the product was extracted with 
dichloromethane (2 × 20 mL), washed with 5% aqueous so-

dium thiosulfate (20 mL), and dried over MgSO4. The solvent 
was removed in vacuo and the crude mixture was purified by 
silica gel chromatography using dichloromethane as eluent to 
give 0.221 g (79%) of 1-(4-chlorophenyl)-2-iodoethanone. mp 
72 ~ 74 oC; 1H NMR (300 MHz)/CDCl3) δ 7.95 (d, J = 11 Hz, 
2H), 7.46 (d, J = 11 Hz, 2H), 4.33 (s, 2H).
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