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Abstract—Oxidation of 6-hydroxyflavone 1 and 6-hydroxyflavanones 2a–c with iodobenzene diacetate (IBD) in acetic acid leads to
regioselective acetoxylation, thereby providing a novel and convenient route for the synthesis of 5-acetoxylated products.
� 2004 Published by Elsevier Ltd.
In recent years, considerable attention has been devoted
to the use of hypervalent iodine reagents in organic syn-
thesis.1 Particularly, organoiodine reagents such as
iodobenzene diacetate (IBD),2 iodobis(trifluoro)acetate
(IBTA)3 and [hydroxy(tosyloxy)iodo] benzene (HTIB,
Koser�s Reagent)4 have been used as versatile oxidizing
agents. Some of the notable applications are: a-function-
alization of carbonyl compounds,5 oxidation of phenolic
compounds,6a–6f generation of alkoxy,7 aminyl8 and azidyl
radicals,9 synthesis of heterocyclic compounds,10 etc.

Previous investigations from our laboratory have shown
that IBD, HTIB, etc. find interesting applications in flavo-
noids.11–18 Various useful I(III) mediated transforma-
tions developed by us include (i) dehydrogenation of
flavanones to flavones;12 (ii) oxidative rearrangement of
flavanonesto isoflavones13 and 2-aryl-2,3-dihydrobenzo-
furan carboxylate;14 (iii) C(3)-hydroxylation of flava-
nones to cis/trans 3-hydroxyflavanones;15,16 (iv) C(3)-
hydroxylation of flavones to flavonols17 and (v) formation
of iodonium ylides and o-iodoethers from 7-hydroxyflav-
one.18 Continuing these studies and keeping in view the
biogenetic and synthetic importance of nuclear oxidation
of flavones and flavanones,19 we have investigated hyper-
valent iodine oxidation of 6-hydroxyflavone 1 and 6-hy-
droxyflavanones 2. The study was aimed at illustrating
the application of iodine(III)-mediated phenolic oxidation
for effecting nuclear oxygenation of 1 and 2.
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Thus, 1 was treated with IBD (1.1equiv) in acetic acid
with stirring at room temperature for 2h. Work-up fol-
lowed by column chromatographic separation (9:1 pet.
ether–ethyl acetate) of the crude product afforded a yel-
low crystalline solid. Analysis of the spectral properties
of the product (IR, 1H NMR, 13C NMR) and elemental
analysis established the novel formation of 5-acetoxy-6-
hydroxyflavone 3 (Eq. 1).20 Encouraged by this result,
the reaction was examined with 6-hydroxyflavanones
2a–c under similar conditions. Interestingly, flavanones
showed an analogous reactivity pattern and gave the
corresponding 5-acetoxy-6-hydroxyflavanones 4a–c as
the sole products (Eq. 2).
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The oxidative conversion 1 ! 3 (and 2 ! 4) probably
involves the formation of O-I(III) intermediate 5 by lig-
and exchange between the phenolic hydroxyl group and
PhI(OAc)2 (Scheme 1). Nucleophilic attack of AcO� at
position C(5) and reductive elimination of iodobenzene
from intermediate 5 gives the desired product (3 or 4).

To extend the scope of the newly developed approach
for the alkoxylation21 of 1 (and 2), the reaction was car-
ried out with various alcohols. However, the reaction
did not follow a similar trend. For example, treatment
of 1 with IBD–MeOH resulted in the formation of a
mixture of 5,5-dihydro-4,6-dioxo-5,5-dimethoxy-2-phen-
yl-4H-benzo[b]pyran 7 (30%) (yellow orange crystals)
and 6,8a-dihydro-4,6-dioxo-8a-methoxy-2-phenyl-4H-
benzo[b]pyran 8 (25%) (bright yellow needles) (Eq.
3).20 Refluxing the methanolic solution of 8 for 4h led
to the formation of 5-methoxy-6-hydroxyflavone 9
(Eq. 4).21 This is an interesting observation as the over-
all outcome of this two step reaction sequence is 5-meth-
oxylation of 1.

8 (25%)7 (30%)
1

O
+IBD

MeOH

OMe

O

MeO OMe

O Ph

O O

PhOO Ph

HO

O

ð3Þ

9 (72%)

O

HO

PhO

OMe

Reflux

MeOH
O Ph

O

OMe

O

8

ð4Þ
Finally, noteworthy features of the present study are:

• The study, involving phenolic group oxidation using
IBD–AcOH, offers a novel and facile route to 3
(and 4). The 5-hydroxylated derivative of 4c is a
natural product, isolated from the plant Artemesia
campestris maritime.22
• The enolizable ketonic moiety present in compounds
2a–c remains unaffected under the reaction conditions
which generally bring about reaction of enolizable
ketones.23

• The lack of ylide formation in the case of 1 (and 2)
can be accounted for by the absence of the necessary
skeletal structure required for this reaction (as
observed in 7-hydroxyflavone).18

• There exists the possibility of using this reaction as a
general approach for regioselective oxygenation of
6-hydroxyflavone and 6-hydroxyflavanones.
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