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SCHEME 1. RuCls-Catalyzed Preparation of lodylarenes
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| R 40°C, 16 h =

R = H, 4-Me, 2-Me, 2-i-Pr, 2-OMe, 2-Cl, 3-Cl, 4-Cl, 4-B,
4-F, 4-CF,, 3,5-CF,
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N\,  AcOOH/ACOH, RuCl3 (0.08 mol%) | N
| R up to 96% =

R = H, 4-Me, 2-Me, 2-i-Pr, 2-OMe, 2-Cl, 3-Cl, 4-Cl, 4-Br,
4'F, 4-CF,, 3,5-CF4

by ruthenium-catalyzed oxidation of aryl iodides under mild
conditions.

In the course of our recent studies on the Resitalyzed
oxidation of alcohols with (diacetoxyiodo)benzene, we have also
discovered that this reaction proceeds via an initial instantaneous
Ru-catalyzed disproportionation of Phl(OAdd iodobenzene
and iodylbenzene with the latter acting as the actual stoichio-
metric oxidant toward alcohofsA similar example of the
ruthenium-catalyzed disproportionation of PhlO yielding PhIO
and Phl was previously described in the literatuigased on
these observations, we have developed a Ro&thlyzed direct
one-pot conversion of Arl to Arl@using peracetic acid as a
stoichiometric oxidant (Scheme 1). This mild and convenient
procedure combines in one-pot the known peracetic oxidation

New facile methodology for the preparation of pentavalent of Arl to Arl(OAc)2® and the immediate disproportionation of
iodine compounds using peracetic acid as an oxidant in thethe iodine(lll) species in the presence of Rul@ading to ArlG
presence of catalytic amounts of ruthenium trichloride is @s the final product.

described. The new procedure allows the preparation of

This procedure (Scheme 1) requires much milder conditions

several previously unknown iodylarenes bearing strongly (gentle warming to 40C) compared to the known noncatalytic

electron-withdrawing Cggroups in the aromatic ring.

oxidation of Phl to Phl@ with peracetic acid at 100C.3¢
Because of the milder conditions, the procedure is compatible
with the presence of the electron-donating alkyl and alkoxy

lodylarenes, ArlQ, have attracted a significant current interest groups in the aromatic ring and can be applied for the

as mild and highly selective reagents for the oxidation of preparation of methyl-, isopropyl-, and methoxy-substituted
alcohols to carbonyl compounds as well as for a variety of other iodylarenes (Table 1, entries 2, 3, 5, 6). At the same time, this
synthetically useful oxidative transformatichhe best known method allows the preparation of iodylarenes from iodoarenes
representative of this class of compounds is 2-iodoxybenzoic bearing electron-withdrawing substituents, such as halogen
acid, IBX (which exists in the benziodoxole tautomeric form); atoms and C-groups, in the aromatic ring (Table 1, entries
however, a variety of other iodylarenes, including the parent

iodylbenzené?have found some sypthetic applicatiqn. D_gring (2) (a) Tohma, H.; Takizawa, S.; Watanabe, H.; Fukuoka, Y.; Maegawa,
the last several years the preparation and synthetic utilizationT.; Kita, Y. J. Org. Chem.1999 64, 3519-3523. (b) Macikenas, D.;

of numerous new iodylarenes have been repdited typical

procedure for the preparation of iodylarenes involves the

oxidation of an iodoarene with a strong oxidizing reagéneg.

Skrzypczak-Jankun, E.; Protasiewicz, J.Ahgew. Chem., Int. ER00Q

39, 2007. (c) Meprathu, B. V.; Justik, M. W.; Protasiewicz, J. D.
Tetrahedron Lett2005 46, 5187. (d) Zhdankin, V. V.; Koposov, A. Y.;
Netzel, B. C.; Yashin, N. V.; Rempel, B. P.; Ferguson, M. J.; Tykwinski,

Several experimental methods for the preparation of iodylben- R. R.Angew. Chem., Int. ER003 42, 2194-2196. (e) Zhdankin, V. V.

zene have been reported in the literature including the dispro-
portionation of iodosobenzer@pr oxidations of iodobenzene
with potassium peroxysulfate in concentrated sulfuric &gid,
sodium periodatéSdperacetic acid at 100C 3¢ and some other
powerful and generally unsafe oxidizing systems. We now report

T University of Minnesota Duluth.

*The Siberian State Medical University.
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TABLE 1. Oxidation of Aryl lodides with Peracetic Acid in the Presence of Ruthenium Trichloride

Entry | Substrate Yield of | m.p. (°C) | Entry | Substrate Yield of | m.p. (°C)
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a|solated yields of analytically pure productsAll previously reported ArlQ were identified by comparison of their IR and NMR spectra with literature
data (refs 3c,d); for analytical and spectroscopic characterization of new products (entries 6, 12, 13) see the Supporting Inf@eetioposition with
formation of black tar was observe#iSignificant decomposition occurred; yield determined by NMRnreacted starting material (about 50%) was present
in the reaction mixture’, 2-lodosylbenzoic acid (1-hydroxy-(1H)-benzo-1,2-iodoxol-3-one) was isolated.
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7—13). The most impressive result was the facile preparation (IBX) from 2-iodobenzoic acid (entry 15) and its ester (entry16)
of the previously unknown 1-iodyl-4-trifluoromethylbenzene resulted in the formation of 2-iodosylbenzoic acid (IBA), which
(entry 12) and 1-iodyl-3,5-bis(trifluoromethyl)benzene (entry 13) indicates that only noncyclic iodine(lll) intermediates can
in excellent yields. disproportionate in the presence of RgCl

The procedure in general is limited to the nonsterically = The mechanism of the Ru-catalyzed disproportionation of
hindered substrates. The attempted preparation of the unknowriodine(lll) compounds has been previously discussed in the
1-iodyl-2,4,6-trimethylbenzene by the oxidation of 1-iodo-2,4,6- literature. It is assumed, in particular, that the intermediate oxo
trimethylbenzene (entry 4, Table 1) resulted in complete ruthenium complexes are responsible for the oxygen transfer
decomposition with the formation of a black tar, probably, due steps in the mechanism of disproportionation of iodine(lll)
to the low stability of the target iodylarene. At the same time, species:® It is unlikely that RuC} has any catalytic effect on
the preparation of the sterically hindered, previously unknown the initial oxidation of Arl to Arl(OAc). The uncatalyzed
1-iodyl-2-isopropylbenzene was successful (entry 6). It should oxidation of iodoarenes with peracetic acid occurs at80
be noted, however, that the oxidation of 1-iodo-2-isopropyl- °C in about 1 h, which is comparable with the conditions of
benzene was slow and a substantial amount of unreacted iodidehe catalytic reaction (Scheme 1).
was present in the reaction mixture even after 16 h. In conclusion, we reported the new facile methodology for

The oxidation of 2-iodobenzoic acid (entry 15), and its the preparation of iodylarenes using peracetic acid as an oxidant
derivatives (entries 14 and 16) has also failed to afford the in the presence of catalytic amounts of ruthenium trichloride.
desired iodine(V) derivatives. In the case of the 2-iodobenzamide This new procedure allows the preparation of several previously
derivative, a complete decomposition was observed, most likely unknown iodylarenes bearing strongly electron-withdrawing CF
because of the instability of the amido group under reaction groups in the aromatic ring, as well as the preparation of the
conditions. The attempted preparation of 2-iodoxybenzoic acid sterically hindered 1-iodyl-2-isopropylbenzene.
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Experimental Section spatula, or heating, and therefore should be handled with ap-

. ropriate precautions.
General Procedure for Preparation of lodylarenes.lodoarene prop P

(5 mmol) W‘fids. added at ‘LEI(: toa frg?ohly .prlepared.solutiofn of  Acknowledgment. This work was supported by a Research
peracetic acid in acetic acid (prepared by stirring a mixture of acetic - . -

anhydride (16 mL) and 35% 48, (4 mL) at 40°C for 4 h), and Grant from the National Science Foundation.

the resulting mixture was stirred at 40 for 1 h. Then the solution . . . .

of RuCk in water (10uL, 0.04 mmol/mL) was added, and the Support!ng Info_rmatlon Available: The ge_ner_al procedure of
reaction was stirred at the same temperature for 16 h. Diethyl ethertn€ 0xidation of iodoarenes, full characterization data for new
(80 mL) was added to the mixture after cooling to room temper- odylarenes (1-iodyl-2-isopropylbenzene, 1-iodyl-4-trifluorometh-
ature; the resulting white, microcrystalline precipitate of Ari@as ylbenzene, and 1-iodyl-3,5-bis(trifluoromethyl)benzene), NMR
collected by filtration, washed with B, and dried in vacuum. spectra of all products. This material is available free of charge
Additional purification can be performed by crystallization from Via the Internet at http://pubs.acs.org.

boiling water.Caution: Dry iodylarenes are potentially hazardous

compounds, which may explode upon impact, scratching with a JO062073S
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