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Abstract: Various a-tosyloxyketones were efficiently prepared in
high yields from the reaction of ketones with m-chloroperbenzoic
acid and p-toluenesulfonic acid in the presence of a catalytic
amount of iodobenzene at warming temperature.
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Synthetic use of hypervalent iodines for organic synthesis
has been studied widely.1 Especially, (diacetoxyiodo)ben-
zene, iodosylbenzene, and [hydroxy(tosyloxy)iodo]ben-
zene (Koser’s reagent) are the most popular and useful
trivalent iodine reagents for organic synthesis as alterna-
tives to toxic heavy-metal reagents.2 Among them, [hy-
droxy(tosyloxy)iodo]benzene is an efficient sole reagent
for the direct a-tosyloxylation of ketones.3 a-Tosyloxy-
ketones are very important strategic precursors for the
construction of various heteroaromatics such as thiazoles,
oxazoles, selenazoles, imidazoles, pyrazoles, benzofurans
and lactones.3 We have also studied synthetic uses of [hy-
droxy(tosyloxy)iodo]arenes, 1-(arenesulfonyloxy)benz-
iodoxolones, and poly[4-hydroxy(tosyloxy)iodo]styrene
for the construction of thiazoles, imidazoles, imidazo[1.2-
a]pyridines, and 2,1-benzothiazines.4

Recently, we reported an efficient one-pot preparation of
various [hydroxy(sulfonyloxy)iodo]arenes from iodo-
arenes with m-chloroperbenzoic acid (MCPBA) and
sulfonic acids at room temperature.5 Here, as a part of our
study for synthetic use of [hydroxy(sulfonyloxy)iodo]are-
nes for organic synthesis,4 we would like to report PhI-
catalyzed a-tosyloxylation of various ketones with
MCPBA and p-toluenesulfonic acid (PTSA). 

Table 1 shows the effect of the amount of ArI to provide
a-tosyloxyacetophenone from acetopheone with MCPBA
and PTSA in acetonitrile at warming temperature, and
indicates that a-tosyloxyacetophenone is obtained in good
yields using PhI in the range of 0.1–1.0 equivalents
(entries 1–6).6 The present reaction does not proceed at all
in the absence of PhI and therefore PhI acts as a catalyst
(entry 7). Among PhI, p-CH3C6H4I, p-CH3OC6H4I, and p-
ClC6H4I, PhI is the most effective for the a-toxyloxylation
of ketones (entries 8–11). Under the present conditions,

the formation of Baeyer–Villiger oxidation products is not
observed.

Poly(4-iodostyrene)7 was not so very effective as catalyst
under the present conditions, probably due to its insolubil-
ity (entry 12), though poly[4-hydroxy(tosyloxy)iodo]sty-
rene is an efficient polymer-supported reagent for a-
tosyloxylation of ketones and aldehydes.4e,f Based on
these results, various ketones, alkyl aryl ketones, dialkyl
ketones, cyclic ketone, were treated with MCPBA and
PTSA in the presence of 0.1 equivalent of PhI to provide
the corresponding a-tosyloxyketones in good yields as
shown in Table 2. A plausible reaction pathway for the
present reaction is shown in Scheme 1. Thus, PhI is oxi-
dized by MCPBA in the presence of PTSA to generate
[hydroxy(tosyloxy)iodo]benzene in situ, which then

Table 1 ArI-Catalyzed a-Tosyloxylation of Acetophenone with 
MCPBA and PTSA6

Entry ArI (equiv) Temp (°C) Yield (%)a

1 PhI (1.0) 80 89

2 PhI (0.5) 80 83

3 PhI (0.2) 80 80

4 PhI (0.1) 80 76

5 PhI (0.05) 80 66

6 PhI (0.01) 80 19

7 PhI (0) 80 0b

8 PhI (0.1) 50 85

9 p-CH3C6H4I (0.1) 50 80

10 p-CH3OC6H4I (0.1) 50 51

11 p-ClC6H4I (0.1) 50 63

12 50 52

a Isolated yield.
b Acetophenone was recovered in 67% yield.
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reacts with the enol form of ketone to provide a-tosyl-
oxyketone. As related reactions, very recently, PhI-cata-
lyzed efficient a-acetoxylation of ketones with MCPBA
in AcOH in the presence of BF3·OEt2 and water was
reported to provide the corresponding a-acetoxyketones
in moderate isolated yields.8 In these reactions, addition
of water is crucial and BF3·OEt2 is also essential for the
a-acetoxylation of ketones. However, our present a-tosyl-
oxylation of ketones with MCPBA proceeds in aceto-
nitrile without any additive or using of acidic solvent.
Hypervalent iodine(III)-catalyzed oxidation of b-(4-hy-
droxyaryl)propanoic acids with MCPBA was also report-
ed to give the corresponding spirolactones.9 The present
reaction is close to these studies. However, in view of the
synthetic utility of a-tosyloxyketones for various types of
heterocyclic compounds, we believe that the present a-to-
syloxylation method is very useful.

Further synthetic study for PhI-catalyzed organic syn-
thesis with MCPBA is underway in this laboratory.
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Table 2 PhI-Catalyzed a-Tosyloxylation of Ketones with MCPBA 
and PTSA

Entry R R¢ Yield (%)a

1 C6H5 H 85

2 p-CH3C6H4 H 75

3 p-ClC6H4 H 88

4 p-NO2C6H4 H 88

5 C6H5 CH3 74

6 C6H5 C7H15 63

7 C2H5 CH3 76 (88)b

8 C5H11 C4H9 67

9 –(CH2)5– 69c

a Isolated yield.
b CF3CO2H (2.0 equiv) was added.
c Reaction was carried out at 30 °C.
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Scheme 1 Plausible Reaction Pathway for PhI-Catalyzed a-Tosyl-
oxylation of Ketones.
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of Ketones with MCPBA and PTSA
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(5 mL) were added iodobenzene (20 mg, 0.1 mmol), PTSA 
monohydrate (209 mg, 1.1 mmol) and MCPBA (65% purity, 
292 mg, 1.1 mmol). The mixture was stirred for 5 h at 50 °C 
under an Ar atmosphere. After the reaction, the reaction 
mixture was poured into sat. aq NaHCO3 solution and 
extracted with CHCl3 (3 × 30 mL). The organic layer was 
dried over Na2SO4. After removal of the solvent under 
reduced pressure, a-tosyloxyacetophenone was obtained in 
an almost pure state. If necessary, the residue was purified 
by short column chromatography (eluent: hexane–EtOAc, 

3:1) to give pure a-tosyloxyacetophenone in 85% (247 mg) 
yield.
a-Tosyloxyacetophenone
Mp 90 °C (lit.10 mp 90–91 °C). IR (KBr): 1715, 1360, 1180 
cm–1. 1H NMR (400 MHz, CDCl3): d = 2.45 (s, 3 H), 5.27 (s, 
2 H), 7.35 (d, J = 8.5 Hz, 2 H), 7.47 (t, J = 8.2 Hz, 2 H), 7.61 
(t, J = 8.2 Hz, 1 H), 7.85 (m, 4 H).
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with previously prepared authentic compounds.4d
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