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Introduction

2-lodoxy benzoic acid (IBX) and Dess—Martin periodin-
ane (DMP, Scheme 1) have been extensively employed in
organic synthesis as mild and highly selective reagents for
the oxidation of alcohols to carbonyl compounds as well
as for a variety of other synthetically useful oxidative
transformations. However, IBX and DMP are not perfect
with respect to the principles of green chemistry since
they are normally used as non-recyclable, stoichiometric
reagents in non-recyclable organic solvents, which have
potentially damaging environmental effects.!? Reactions
of monomeric hypervalent iodine reagents with organic
substrates lead to the respective iodoarenes as byproducts,
which in general are not recoverable from a reaction mix-
ture. The discovery of recyclable reagents and catalytic
systems based on the iodine redox chemistry has initiated
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a major surge of research activity and added a new dimen-
sion to the field of hypervalent iodine chemistry. Poly-
mer-supported modifications of hypervalent iodine
reagents retain the useful reactivity of their monomeric
analogues with the added advantage of being readily recy-
clable and reusable. Numerous new organoiodine(V) re-
agents have recently been developed, and it is anticipated
that these safe and efficient derivatives and analogues of
IBX will find widespread synthetic application in the fu-
ture.
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Scheme 1 Preparation of IBX and DMP

(A) Jang et al. used macroporous polystyrene-supported IBX (MPS—
IBX) amides to convert a range of alcohols into corresponding car-
bonyl compounds in various solvents. Polymer supported IBX was
prepared in two simple steps, and the polymeric reagent was then
evaluated for its efficiency. The results indicated that the MPS—-IBX
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amides were compatible with a variety of solvents.? i: 2-iodobenzoic acid, DIC, HOBt, DIEA, DMF, R
r.t., 5 h, NBuysSOsH, MeSO3H, o)
CHZCIZ, rt,10-12h
R1JJ\R2
(B) Kumar et al. reported polystyrene-supported hypervalent iodine OAc
as new recyclable and reusable heterogeneous catalyst for diversity- |2 1205, H2SO4 ACzo H20, ‘7|/
oriented synthesis of benzimidazole and benzoxa/(thia)zole librar- \OAc
RZ
R2 NH,
\>7R5 + RSCHO
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(C) A useful and novel application of polymer-supported IBX for the
chemoselective and regioselective oxidation of phenolic compounds
has been described. Hydroxytyrosol and carboxymethylated hydroxy-
tyrosol have been prepared in good conversions and yields under
green-chemistry conditions in the presence of dimethyl carbonate as
solvent. The polymer-supported reagent has been recovered by sim-
ple filtration, regenerated, and reused for more cycles of oxidation

reactions without loss of efficiency.’

polymer-supported IBX filtration NapS,03 solution

R? OR! ~ HO OR'
-
B — e
:©/\/ oxidation in CH,Cl, :@/\
HO

or CH,Clo-Hx0 HO

(D) Polystyrene-supported (dichloroiodo)benzene (loading of ICl,
up to 1.35 mmol/g) from polystyrene, iodine and bleach has been de-
veloped. This recyclable reagent is useful for efficient chlorination
of organic substrates and selective oxidation of various alcohols to

the carbonyl compounds in high yields under mild conditions.’

1) Iz, 1205, H2SO4
PhNO,, reflux, 24 h

Cl
/CI
2) NaOCI, HCI, 12 h .7\ -— .—|
Cl
Cl

28

OH o)

e A
(E) The ion-supported hypervalent iodine reagent has been used as a 1)
recoverable and reusable oxidant for the oxidation of primary alco- ) JJ\
hols to carbonyl compounds. The aldehydes do not undergo further I(OAC)2 Br R!” “R?
oxidation to carboxylic acids even at longer reaction times. The
reagent can be recovered and reused after oxidation with peracetic
acid.’ OH
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(F) Reactions of commercial fluorous alkyl iodides Rl (1-Rg; H,0,/(CF5C0),0 CF3CO.H
Ry, = CF5(CF,),_;n =17, 8, 10, 12) with 80% H,0, and trifluoroace-
tic anhydride give R I(OCOCEF;), (2-Rg,; 89-97% yield). These ef- /
ficiently oxidize aliphatic and benzylic secondary alcohols into the
corresponding ketones (57-92% yield) in the presence of aqueous Rl KBr, H20 Rinl(OCOCF3)
KBr and in the absence of organic or fluorous solvents. After the fi-
nal cycle, 57-59% of the original charge of the fluorous iodide spe- o — CF3COH OH
cies has been recovered.? R‘J\RZ R R2
H
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