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A new useful entry of IBX: the synthesis and structure of
a-(2-iodobenzoyloxy)ketonesq
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Abstract—a-Functionalized ketones can be conveniently prepared in one step by the reaction of ketones possessing a-methene with
o-iodoxybenzoic acid (IBX) in the presence of potassium iodide. Methyl aryl ketones produced bi-substituted products, whereas the
others gave mono-substituted ones.
� 2004 Elsevier Ltd. All rights reserved.
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Scheme 1. The preparation of bi-substituted ketones.
IBX, o-iodoxybenzoic acid, has attracted increasing
interest and research activity in the last 20 years.1 It can
be used as a reagent for the selective oxidation of alco-
hols to carbonyl compounds1;2 and for other syntheti-
cally useful oxidative transformations.1;3 Recently,
Nicolaou and his co-workers have revealed that IBX is a
powerful single-electron-transfer (SET) agent that
readily accepts new heteroatom-based ligands4 while it
has also been explored in ionic liquid.5

a-Functionalized ketones are versatile intermediates for
the synthesis of a variety of heterocyclic compounds, as
well as natural products and related compounds. Other
a-functionalized ketones such as tosyloxyketones,6

acetoxyketones,7 phosphoryketones,6a;8 hydroxy-
ketones,9 alkoxyketones,7b;10 iodoketones,11 azido-
ketones,12 and thiocyanatoketones13 have been prepared
by using appropriate hypervalent iodine(III) reagents
but few are bi-substituted products.10b However, the
synthesis of a-functionalized ketone compounds by
using hypervalent iodine(V) reagents has been scarcely
described in the literature.14

In this paper, we report the synthesis and structure of bi-
and mono-substituted (Scheme 1 and Table 1) a-(2-
iodobenzoyloxy)ketones by the reaction of ketones
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possessing a-methene with IBX in presence of potassium
iodide, which is the first a-oxygenation of ketones by
IBX. Two issues were approached: (a) the products
atom economically remained the main skeleton of IBX,
(b) a vivid iodine atom attached to the benzene ring had
other synthetic applicability.15

Products were identified by 1H and 13C NMR, MS, IR,
and X-ray crystallography diffraction. A representative
crystallographic structure16 (3e, Scheme 1) was shown in
Figure 1. In particular, the a-protons and a-carbons of
products were characterized by NMR peaks at
d ¼ 4:8–6:2 ppm and d ¼ 65–90 ppm, respectively. The
iodine-substituted phenylcarbons were indicated by
NMR peaks near 94 ppm.17

When aliphatic ketones were explored, it was found that
the ketones possessing at least two a-hydrogen atoms at
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Table 1. The synthesis of mono-substituted ketonesa

Entry Substrate Products Yieldb (%) Time (h)
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aAll reactions were carried out in boiling CH3CN.
b Isolated yield of spectroscopically pure compounds.
c Regioselectivity analyzed by 1H NMR was 1:1.
dRegioselectivity analyzed by 1H NMR was 3:1.
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one carbon atom could undergo this reaction and pro-
duce only mono-substituted products, even in an
increasing amount of IBX, as demonstrated in Table 1.
The effects of some solvent such as toluene, DMSO,
CH2Cl2, CH3CN, and THF on the reaction were tested
and CH3CN was found to be greatly favorable for the
reaction. The temperature had somewhat influences on
the reaction and the satisfied result was obtained at
80 �C. It was worth pointing out that these reactions
would occur only under the condition that the amount
of IBX or KI was not more than 1 or 0.7 equiv,
respectively. The optimum ratio of IBX/ketone/KI was
1:1:1.18 Another feature of this reaction was that various
structure of ketones gave different regioselectivity
products. The results were mainly dependent on the
activity of a-hydrogen atoms and steric hindrance of
a-carbon atoms. The activity of a-hydrogen atoms was
much prior to the steric hindrance (entry 11). As to the
activity of a-substituted ketones, it seemed to be that the
more branches the substrates had, the more difficultly
the reactions produced (entries 2, 3, 5, 10, 12). In the
case of 2-butanone and 2-pentanone (entries 2, 3), the
reaction gave a ratio of two isomers of 1:1 and 3:1,
respectively. Under the same condition, the reactions of
ketones with trivalent iodinanes such as 1-hydroxy-1,2-
benziodoxol-3-(1H)-one(IBA) and iodobenzene diace-



Figure 1. X-ray crystal structure of 3e.
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tate[PhI(OAc)2] were also explored, but no expected
products were obtained. Specifically, it was quite inter-
esting that the substrates (entries 8–10) did not afford
a,b-unsaturated ketones based on the early work of
Nicolaou et al.3a

In conclusion, we have firstly found the a-oxygenation
of ketones by IBX, in which 2-iodobenzoyloxy group,
derived from IBX, was installed at a-position of
ketones. It provides a new approach for the synthetic
application of hypervalent iodine compounds. Further
research on this topic and the exploration of the reaction
mechanism are in progress now.
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