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A new method for the synthesis of cyclic iodonium ylides via Rhy(OAc), catalysed decomposition of «-diazo-B-dicarbonyl

compounds is described.

Hypervalent iodonium ylides have received much attention in
recent years' due to their synthetic versatilitg in organic
synthesis as well as their theoretical interest.>> They are
generally synthesised by reaction of hypervalent iodine
reagents with active methylene compounds."* However,
there are still a few methods other than this: the thermal
decomposition of dicyanodiazoimidazole in aryl halides leads

to the corresponding halonium ylides;* refluxing of iodoso-
benzene with electron-deficient acetylenes gave iodonium
ylide;® and the rhodium-catalysed decomposition of 2-diazo-
cyclohexane-1,3-dione in aryl iodides provided the iodonium
ylides of cyclohexane-1,3-diones.6 Very recently, it was found
that nucleophilic carbene could also be trapped by penta-
fluoroiodobenzene to give an unusual reversed iodonium
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3a R=Me 95
3 R=p-MeOCgH, 89
3¢ R=Ph 84
3d R= p-ClC6H4 81
3e R=p-MeCeH, 85
3f R =p-C6H50C6H4 82
3g R=0-C 1 0H7 41

Scheme 1 Reagents and conditions: i, TsN;, NEt;, CH,Cl,; ii,
Rh,(OAc), (cat.), benzene, 50°C, 1 h.

ylide.” Because of the instability of iodonium ylides, these
four methods are not general, they are only limited to the
synthesis of iodonium ylides with specific structural entities.
As part of our studies in hypervalent iodonium ylides,®® we
recently reported an unprecedented transylidation reaction of
iodonium ylides to iodides which gave the first synthesis of
cyclic iodonium ylides—3H-1A3-benziodol-1-ylium ylides.®
We presume that the transylidation reaction might involve
carbene intermediates. If this is true, it should be possible to
synthesise the cyclic iodonium ylide via Rhy(OAc)s decom-
position of a-diazo-B-dicarbonyl compounds 2, which is
proposed to take place via an intermediate carbene mechan-
ism.®* We therefore studied the intramolecular capture of
Rh,(OAc)4-generated B-dicarbonyl carbenes by aryl iodides.
The diazo compounds 2 (1 mmol) were dissolved in
benzene (3 ml), 5 mg of Rhy(OAc); was added and the
reaction system was stirred at 50 °C for 1 h. Within 10 min,
the yellow cyclic iodonium ylides 3 began to precipitate from
the solution. Except when R=o-naphthyl, all R substituents
gave very high yields of 3. The yields are comparable to
those of the iodine to iodine transylidation reaction of
acyclic iodonium ylides to aryl iodides,® and strengthen our
assumptions about the mechanism of the transylidation.
When R =a-naphthyl, there might be competition between
the intramolecular aryl iodide capture of carbene and the
intramolecular C-H bond insertion; thus, the yield of 3g is
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much lower than that of other R substituents. The cyclic
iodonium ylides 3 with I* and C™~ as members of the cycles
behave the same in every respect as those obtained by the
iodine to iodine transylidation process.®

In conclusion, a new method for the synthesis of cyclic
iodonium ylides has been developed via Rhy(OAc),-catalysed
decomposition of a-diazo-p-dicarbonyl compounds and
intramolecular capture of carbenes by aryl iodides. The
results strengthen our postulation about the mechanism of
intramolecular transylidation reactions of iodonium ylides to
iodides.
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