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preparation of the reagent in
current research

I ntroduction

The title compound is one of the most important oxygen
transfer reagents for selective stoichiometric or catalytic
oxy-functionalization.! Theinvolvement of PhlOin numer-
ous reactions such as the asymmetric a kene epoxidation,®
the asymmetric oxidation of sulfides** and enol ether deriv-
atives,®® allylic® and asymmetric benzylic C-H oxida-
tion,%7 the chemoselective oxidation of alcohols and
aldehydes to carbonyl compounds?® the oxidation of
amines’ and hydrochinons,*® among others, convincingly
proves the versatility of this oxidizing agent.

PhIO is not only employed as a terminal oxidant, it may
also serveasamediator in aziridinations and czycl opropana-
tions of alkenes,®*!! in amidoglycosylations'? and a-func-
tionalizations of carbonyl compounds.*®

PhlO isinsoluble in most organic solvents due to its poly-
meric structure, therefore reactions with PhlO are usually
carried out in water or methanol. The active monomeric
speciesisalso generated in the presence of Lewisacidslike
BF;[Et,O or various transition metals, such as Fe(1V),2¢7a%
Mn(III) 2314 Cr(111),236 Rh(I1)/(111),1224 Ru(11)/(111),8a15
Cu(/(11),*+*2 Y b(111),2° Co(11),*® Ni(I1),}” which serve as
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excellent catalysts for a wide range of oxidative transfor-
mations. Nevertheless, non-catalytic oxidations in aprotic
solvents®!8 and solid-state reactions of polymeric PhlO
have also been reported. In most cases the oxidative prop-
erties of PhlO are related to the electrophilic reactivity of
the hypervalent iodine centre. In transition metal complex-
catalyzed oxygenations with PhlO an intermediate high-
valent oxo complex is responsible for the final oxygen
transfer. Additionally, PhlO serves as a precursor to vari-
ous other iodine(l1l) compounds like iodosyl dihalides,
dicarboxylates and disubstituted derivatives of strong ac-
ids.? Imidoiodanes, the formal analogs of iodosobenzene
and azido-iodanes can aso be conveniently synthesized
from PhlO.2

Preparation of PhlO: Commercially available iodoso-
benzene diacetate is treated with aqueous sodium hydrox-
ide to give pure PhlO as a yellowish amorphous powder
after filtration and air-drying.?2

Precautions: PhlO explodesif heated to 210 °C dueto dis-
proportion into Phl and colorless, explosive iodylbenzene
PhlO,.

(A) The catalytic asymmetric epoxidation of olefins with chiral
(salen)manganese(l11) complexes represents the most popular re-
action employing PhlO asareactant. In particular, the oxidation of
conjugated cis-olefinswas achieved with remarkably high enantio-
selectivity using second generation Mn-salen complexes, bearing
chiral binaphthyl subunits.

PhIO, CH3CN
2 5 mol%

60%
>99% ee

Ar = 3,5-(CH3)206H3

(B) A new and efficient method has been devel oped for the synthe-
sis of akenyl(aryl)iodonium salts. These versatile reagents could
be isolated as stable BF, salts after treating the corresponding
alkynes with iodosobenzene in the presence of HBF, and catalytic
amounts of HgO.?*
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(C) The chemosel ective oxidation of a Fischer carbene complex of
pentacarbonylchromium(0) with PhlO was the decisive transfor-
mation in an alternative approach to B-lactams.?

(D) Dauban et al. reported on copper-catalyzed aziridination of
olefins in the presence of PhlO and p-toluenesulfonamide. This
represents the first example of a cataytic nitrene-transfer onto
prochiral olefins by in situ formation of the imidoiodane
Phl=NTos.! Recently an intramolecular version of this reaction
was applied to unsaturated sulfamates derived from primary and
secondary alcohols.?

Ph Ph
PhIO
(OC)SCr;&Ph T O:&Ph
N CH2C|2 N
|
Me 99% I\I/Ie
PhlO, TosNH, Tos
10 mol% Cu(CH3CN),PFg N
/: -
PH CHCN, 3A MS on
75%

(E) The catalytic chemosel ective C—H oxidation of 2-cyclohexenol
to 2-cyclohexenone in organic solvents without any epoxide for-
mation was achieved either by the usage of a (salen)chromium(l 1)
complex or achromium-substituted a-K eggin-type polyoxo-meta-
late and PhlO as the terminal oxidant.®® An environmentally be-
nign oxidation of this substrate was redlized by activating PhlO
with only asmall amount of water.%

PhIO
> 95%
A: 14 mol% B: 4 mol%
[PW11039Cr

b CHaCN
OCIO

additive, CH,Cl,
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