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Abstract: Reaction of alkynyl(p-phenylene)bisiodonium ditriflates (2) with sodium phenoxide in methanol provides
2-substituted benzofurans (3). This result indicates that B-phenoxyalkylidenecarbenes generated by the reaction with
phenoxide anion undergo novel intramolecular aromatic C-H insertion to afford benzofurans.

Recently much interest has been paid to functionalized iodonium salts because of the high synthetic utility
and unique property. 1 Alkynyliodonium salts are valuable in organic synthesis and act as Michael acceptors for

cyclopentene synthesis, as synthons for "alkynyl cations," and as 1,3-dipolarophiles.2
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Generally the accepted mechanism for the reaction of alkynyliodonium salts with nucleophiles is
composed of nucleophilic B-addition generating a vinyliodonium ylide-iodoallene intermediate and the
subsequent reaction of the resulting alkylidenecarbene (Scheme I).2 The reactive alkylidenecarbene undergoes
1,2-migration of the B substituent giving an alkyne,:*l"‘-a intramolecular l,5-inse1’tion,4 or intermolecular
insertion.*® The intramolecular 1,5-insertion of the alkylidenecarbene has been limited only to a C-H bond of the
methylene groups4 and an O-H bond of enols and alcohols.*®4 No examples of insertion into aromatic C-H
bonds in the reaction of the alkynyliodonium salts have been observed so far. When we conducted the reaction of
alkynyl(p-phenylene)bisiodonium ditriflates with phenolate anion, we obtained benzofuran derivatives which
should be derived from the aromatic C-H insertion of the resulting alkylidenecarbene. In this communication, we
describe the novel benzofuran formation derived from aromatic C—H insertion of the alkylidenecarbene.

Alkynyl(p-phenylene)bisiodonium ditriflates (2) were prepared readily from interaction of our recently
found bisiodine(III) reagent, 1-[(hydroxy)(trifyloxy)iodo]-4-[(phenyl)(trifyloxy)iodo}benzene (1), with 1-
Iximethylsilylalkynés.5 The alkynyl(p-phenylene)bisiodonium ditriflates 2 react with thiocyanate anion to yield
alkynyl tl’:iocyanates.5 This reaction indicated that the alkynyl(p-phenylene)bisiodonium ditriflates 2 can be used
in various reactions as well as the previously investigated and widely used alkynyl(phenyl)iodonium salts.2 The
advantage of the use of alkynyl(p-phenylene)bisiodonium ditriflates (2) was indicated for easy workup for
isolation of the products.5
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The reaction of alkynyl(p-phenylene)bisiodonium ditriflates (2) with phenolate anion was conducted in
methanol. A solution of sodium phenoxide (1.1 mmol) in methanol (5 ml) was added dropwise under a N2
atmosphere at 0 OC 10 a solution of 2 (1 mmol) in methanol (10 m1) and then the mixture was stirred for 1 h at
room temperature. Water (20 ml) was added to the mixture, the product was extracted with ether. The product
was identified as 2-substituted benzofuran (3)6 on the basis of the spectral data and the literatures. Alternatively,
(p-iodophenyl)phenyliodonium triflate (4)7 was isolated by evaporation of the solvent and filtration after the
reaction was completed,
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a:R= n~C4H9, b:R = 1'C4H9, a:R =ﬂ-C4H9 (62%)
¢:R =n-C¢H3,d: R = n-C;oH,;, b: R =t-C4Hg (59 %)

c:R= n-,C6H13 (62%)
d:R= n-Clonl (49%)

In the cases of alkyl-substituted ethynyl(p-phenylene)bisiodonium ditriflates 2a-d, benzofuran derivatives
3a-d were formed selectively. Noteworthy is the selective benzofuran formation even in the cases of n-hexyl and



4057

n-decyl-substituted ones 2¢ and d, since such alkyl-substituted ethynyliodonium salts undergo selective 1,5-C-H
insertion into the alkyl group in the reactions with enolate anions and azide anion.

The present selective aromatic C—H insertion can be rationalized by taking into account the nature of
alkylidenecarbenes. According to the excellent revit.ews8 by Stang, alkylidenecarbenes have an electrophilic
character and can interact with olefinic ® systems via their empty p orbitals. Although interactions of
alkylidenecarbenes with aromatic substrates have not been described, such interaction with the aromatic
component should be operated in the present case. Activation of the phenyl group by oxygen atom may assist
such interaction. Accordingly, in this situation, it is considered that aromatic 1,5-C—H insertion is more favorable
than aliphatic 1,5-C-H insertion.

On the other hand, phenyl-substituted ethynyl(p-phenylene)bisiodonium ditriflate 2 e showed a different
behavior from the alkyl-substituted ones 2a-d. Interaction of 2e with phenoxide anion gave a 59:41 mixture of
2-phenylbenzofuran 3¢ and phenyl phenylethynyl ether 52 in 59% yield. The comparable formation of
benzofuran 3e even in the B-phenylalkylidenecarbene indicates that aromatic C—H insertion occurs as easily as
1,2-phenyl shift, although aliphatic 1,5-C—H insertion cannot absolutely compete with the 1,2-phenyl shift and
alkyne formation.4a
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In conclusion, we found novel intramolecular aromatic C-H insertion of alkylidenecarbenes generated by
the reaction of alkynyl(p-phenylene)bisiodonium ditriflates with phenoxide anion. The intramolecular aromatic
C-H insertion takes place selectively and provides 2-substituted benzofuran derivatives. Further chemistry and
application are now in progress.
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