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A GENERAL APPROACH TO UNSYMMETRICAL TRICOORDINATE IODINANES:
SINGLE STEP PREPARATION OF MIXED IODOSOBENZENE SULFONATES
Phi(X)OSO2R, VIA REACTION OF IODOSOBENZENE WITH Me3SiX
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Summary. Mixed iodonium sulfonates of the type Phi(X)OSOsR (X = OAc, NHAc,
NCO, CN; R = CF3, C4Fg, p-CH3CgHy4) have been prepared by the reaction of PhiO
with the appropriate derivatives of trimethylsilane.

in the last decade there has been a resurgence of interest in tricoordinate
iodine(lll) compounds primarily because of their value as synthetic reagents1. The
overwhelming majority of stable tricoordinate iodine(lll) compounds with
heteroatom groups, i.e. ArlL{Lp, have identical ligands (L1 = Ly =CI, F, RCOO). The
only known unsymmetrical, mixed iodososalts, the [hydroxy(sulfonyloxy)iodo]-
benzenes?, PhI(OH)OSO5R (R = Me, p-tolyl), have been especially useful in numerous,
diverse synthetic organic transformations3. Hence, in this paper we wish to report
the ready formation, via a simple general procedure, of other unsymmetrical
tricoordinate iodine species, namely mixed iodonium sulfonates, PhI(X)OSO5R 5 with
X = O, N, and C-ligands. Interaction of TMS-squonate 2 with commercial
iodosobenzene 1 in CHoCly results in the formation of either adduct 3a and/or the
known 4 p-oxo-bridged species 3b. Subsequent addition of the appropriate
trimethylsilyl derivative 4 affords the desired mixed iodonium suilfonate § in
excellent yields as microcrystalline solids.
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CHCly OSiMe; P
PhlO + Me3Si-OSO;R =i | P h-| or Ph-I| i-Ph
-30° to -5°C I ' '
OSO,R OSO,R OSO,R
1 2:R = CFg, n-CsFg, P-Cch.H‘ 3a 3b
Me3SIX (4)
———- PhI(X)OSO,R

CH3Cl2,-30 to -5°C 5, X = OAc, NHA¢, NCO, CN

In a typical procedure 10 mmoles of 2 was added to a stirred suspension of 2.2
g (10 mmoles) of PhIO in 30 ml of CHxClp at -309C under nitrogen. The mixture was
allowed to warm to -50C and stirred until formation of a yellow homogenious
solution. The solution was recooled to -30°C and 11 mmoles of 4 was added, via a
syringe, and the mixture allowed to warm to -10 - -59C and stirred for about one
hour. The precipitate was filtered under nitrogen, washed with cold ether and dried
in vacuo yielding material of >98% purity. Analytically pure material may be
obtained by recrystallization from CH3CN-Eto0O solution. The yields, physical
properties, and spectral data for several representative examples of products 5§ are
summarized in the Table.

The products were characterized by IR, multi-nuclear NMR and microanalysis.
Specifically the infrared indicated the characteristic absorbtion signals of the X-
group (CN, OAc, NCO, etc). The TH NMR had the typical 2:1:2 aromatic signals
characteristic of the phenyl group in iodonium salts and the 13C NMR spectra were
consistent with the proposed structures.

This method is clearly general for the formation of any mixed iodonium
sulfonate 5, being limited only by the stability of the final product 5. For example,
where as the acetates, nitriles and isocyanates listed in the Table are stable
isolable compounds, adducts 5 with X = N(CH3)2, ONHp, N3 and CH>CN are unstabie

and rapidly decampose between -30° and 0°C with the formation of iodobenzene and
uncharacterized polymeric material. Moreover, in the preparation of the iodonium
triflates 5 (R = CF3) MegSiOTf may be replaced by 0.5 equivalents of triflic
anhydride (CF3S805)50 in the first step of the procedure resulting in products of
comparable purity and yield. This observation supports the intermediacy of the
known4 p-oxo-bridged species 3b as the likely first step in the pathway of the
reaction.

These mixed iodonium sulfonates 5 should have wide ranging applications in
organic synthesis analogous to the highly useful [hydroxy(sulfonyloxy)iodo]-
benzenes?.
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For example, preliminary resulis show that PhlI(CN)OTf reacts with silyl enol ether
6 under mild conditions with the formation of keto-triflate 7 (30%) and the coupled
1,4-diketone 8 (50%).

OSIMe3 CH.Cl, 9 O O
Ph c CH, + Ph{CN)OTf =——3 PhCCH,OTf + PhCCHzCHZCPh
20°C
6 7 8

This reaction is similar to the one with [hydroxy(sulfonyloxy)iodo]lbenzene resulting
in a-sulfonyloxy carbonyl compounds®.
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