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Diaryliodonium salts are catalytically carbonylated by CO generated in situ from chloroform and aqueous alkali in the
presence of �Ph3P�2PdCl2 in good yields under N2 at 50 8C.

The transition metal-catalyzed carbonylation of various
organic substrates is of signi¢cant importance in organic
synthesis. A great variety of inexpensive, simple, and highly
e¤cient carbonylations have been observed,1 and particular
interest would be the carbonylation of organic halides.
Recently, Grushin and Alper reported a novel method for
the preparation of aromatic carboxylic acids from iodoarenes
by palladium-catalyzed carbonylation with chloroform and
alkali.2 Although the reaction is very simple, clear and con-
venient, without requiring toxic and dangerous carbon
monoxide as participant, its overall timescale limits its appli-
cation.
Recent developments in hypervalent iodine chemistry have

shown that organoiodine(III) compounds are good substitutes
for organic halides in most cases due to their high reactivity
which leads to improvements in many reactions.3 In connec-
tion with our programs to utilize hypervalent iodine com-
pounds in organic synthesis,4 we have investigated the
carbonylation of diaryliodonium salts with chloroform and
alkali. Here we report the results which are summarized
in Scheme 1 and Table 1.
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Scheme 1

We have found that palladium-catalyzed carbonylation of
diaryliodonium salts with chloroform and alkali takes place
smoothly, reaching completion within 1h at 50 8C.
Chloroform can be used in a large excess acting as both
the reagent and the organic phase. Several diaryliodonium

salts containing various substituents such as methyl,
methoxyl, chloro, bromo and nitro groups, were successfully
carbonylated with chloroform and alkali. Additionally, the
reaction can be carried out readily not only for symmetric
iodonium salts but also for unsymmetric iodonium salts
which produce single products with elimination of
iodobenzene as expected. Under similar conditions,
phenylethynylphenyliadonium salt also reacts with chloroform
and alkali in the presence of catalytic amounts of
�Ph3P�2PdCl2 to give 3-phenylpropynoic acid (Table 1, entry
9).
A plausible mechanism for the palladium-catalyzed

carbonylation of diaryliodonium salts by chloroform and
alkali is analogous to that of iodoarenes and is shown in
Scheme 2.
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In conclusion, we describe a simple, e¤cient method for
the palladium-catalyzed carbonylation of diaryliodonium
salts by chloroform and alkali, which may be a valuable
alternative to that of iodoarenes.

Experimental
General Procedure for the Carbonylation of Iodonium Salts withCHCl3

and Alkali.öTo a degassed mixture of 60% aqueous KOH (5 g), CHCl3
(1ml) and iodonium salt (1ml) in a 5ml Schlenk £ask was added

S I+PhOTs S CO2H

Table 1 Palladium-catalyzed carbonylation of diaryliodonium salts by chloroform and alkali

Entry Substrate Producta Yield(%)b Mp/ 8C Mp Lit./ 8C

1 Ph2I�Clÿ PhCO2H 70 110^112 1125

2 �p-MeC6H4�2I�Iÿ p-MeC6H4CO2H 64 179^181 1816

3 �p-MeOC6H4�2I�Iÿ p-MeOC6H4CO2H 78 182^184 1847

4 �p-ClC6H4�2I�Clÿ p-ClC6H4CO2H 74 235^237 237^2398

5 �p-BrC6H4�2I�CIÿ p-BrC6H4CO2H 72 250^252 251^2539

6 �m-O2NC6H4�2I�Clÿ m-O2NC6H4CO2H 41 137^139 139^14210

7 �p-MeC6H4I�PhBrÿ p-MeC6H4CO2H 67 178^180 1816

8 �p-MeOC6H4I�PhBrÿ p-MeOC6H4CO2H 77 182^184 1847

9 PhC�Cl�PhOTsÿ PhC�CCO2H 61 132^134 135^13711

10 54 126^128 129^13012

a All of the products were identified by comparison of their melting point with authentic samples. b After purification by recrystallization.
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�Ph3P�2PdCl2 (0.05mmol) and the biphasic mixture was vigorously
stirred at 50 8C under N2 until the solid iodonium salt disappeared
(usually within 1h). Water (10ml) and ether (10ml) were added, the
aqueous layer was separated, acidi¢ed with 20% HCl and extracted
with ether �2� 10ml).The combined ether layers were driedwith anhy-
drous MgSO4, ¢ltered and evaporated to give the product, which was
puri¢ed by recrystallization.The acids were found to be pure and ident-
ical (melting point) with authentic samples.
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