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Introduction

Hypervalent iodine(III) reagents are now extensively used
in organic synthesis.1 In particular, phenyliodine(III)
bis(trifluoroacetate) (PIFA) has received a lot of attention
due to its low toxicity, ready availability, easy handling,
and reactivity similar to that of heavy-metal reagents or
anodic oxidation. Regarding the oxidation of phenol de-
rivatives with PIFA, in most cases, the reaction proceeds
via the intermediate in which the phenolic oxygen reacts
with the iodine center of the hypervalent iodine reagent,
followed by the nucleophilic attack of the alcohol,2

alkene,3 amide,4 carboxylic acid,5 oxime,6 fluoride ion,7

water8 or electron-rich aromatic ring9 to give the cross-
conjugated cyclohexadienone either via an inter- or an
intramolecular reaction pathway.
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(A) Hirofumi et al.10 reported that multiple iodinated biaryls can be
prepared in yields up to 75% by direct oxidative coupling reaction
of the iodinated arenes. The PIFA-mediated dehydrodimerization
is superior to all other known methods. The developed protocol is
reliable and easy to perform.

(B) The hypervalent iodine oxidation of phenol derivatives bearing
aminoquinones at the ortho or meta positions in 2,2,2-trifluoro-
ethanol was investigated with the aim of preparing novel antitumor
compounds. Azacarbocyclic spirodienone derivatives or phenol
derivatives containing the 2,3-dihydro-1H-azepine system were
selectively obtained by the reaction of these phenol derivatives and
the hypervalent iodine reagent PIFA.11

(C) A new method for preparing 4-quinone derivatives from
phenol ether derivatives in water using PIFA was developed. The
presented reaction proceeds in good to excellent yields under mild
reaction conditions.12
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(D) The direct 3-arylthiolation of 2-substituted indoles using PIFA
in (CF3)2CHOH with a wide variety of benzenethiols has been
accomplished. This result was consistent with a proposed
mechanism involving benzenethiol displacement of an inter-
mediate 3-IPh indole complex.13

(E) PIFA mediates the selective cyanation reactions of a wide
range of electron-rich heteroaromatic compounds such as pyrroles,
thiophenes, and indoles under mild conditions. These reactions
proceed via a cationic radical intermediate, and the successful
transformation presumably depends on the oxidation–reduction
potential of the substrates used.14

(F) The reaction of anilides with phenyliodine(III) bis(trifluoro-
acetate) (PIFA) in trifluoroacetic acid (TFA) is described. When
the acyl group of the anilide is highly electronegative, such as tri-
fluoroacetyl, or the phenyl group is substituted with an electron-
withdrawing group, the 4-iodophenyl group is transferred from
PIFA to the amide nitrogen to afford acetyldiarylamines. On the
other hand, when the acyl group contains an electron-donating
moiety, such as 4-methoxyphenyl, or the phenyl group is substitut-
ed with an electron-donating functional group, a trifluoroacetoxy
group is transferred to the para position of the anilide aromatic
ring. This group is hydrolyzed during workup to produce the
corresponding phenol.15

N
R1

R3

R2

(2,4-di-F)PhSH
PIFA

(CF3)2CHOH N
R1

R3

R2

S

F

F

X
R

TMSCN
PIFA, BF3·Et2O

CH2Cl2, r.t. X
R CN

X = NTs, S

HN R1

O

R

PIFA

Solvent

HN R1

O

R

+

HO

R1

O

I

R

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.


