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A new single-pot procedure for the synthesis of aryl alkynes is described. Palladium catalyzes the coupling reaction of diaryliodonium compounds
with enynes and electron-deficient alkynes to give aryl alkynes in good yields.

The palladium-catalyzed coupling of terminal alkynes with  lodonium compounds are widely available and generally
aryl iodides to give arylalkynes is an important reaction in prepared under mild conditiodsAryliodonium salts show
organic chemistry (Sonogashira couplidg)Alkynes ob- superior reactivity compared to aryl halides. The highly
tained in these reactions are useful building blocks in organic €lectron withdrawing nature of the Phinoiety in iodonium

and materials chemistdHowever, this reaction has limita- compounds activates the carbeindine bond toward various
tions. Alkynes containing an electron-withdrawing group réactions’ Diaryliodonium saltsla and 1b were prepared
(directly attached to the ethynyl carbon) do not react PY @ literature procedure.

significantly with aryl iodides: therefore, not many reports ~ First, we investigated the coupling of a diaryliodonium
appear in the literatureAlso, palladium-catalyzed arylation ~€ompound (1a) with a methyl enyn2d) in the presence of

of enynes occurs only in moderate yiefdderein, we report palladium as a catalyst and copper as a cocatalyst. Different

a new, efficient, and mild palladium-catalyzed method for Palladium sources and solvents were examined for this
the arylation of enynes and electron-deficient alkynes using coupling reactlon., the Pdg(PPh)zl_CuI/_KZCQ §yst9m was
diaryliodonium salts. found to be superior to other combinations. With this catalytic

system, reaction occurred at rt to give essentially a quantita-
tive yield of the aryl-substituted eny@a using either triflate
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Table 1. Palladium-Catalyzed Arylation of Alkynés
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entry X Y Product Yield?
1 OTf (CHs)C=CH, ®%< 99%
1a 2a 3a
2 OTs (CHy)C=CH, Q%\< 99%
1b 2a 3a
3 on  ©00Et ¢ = GooEt 80%
1a 2b 3b
- 0
4 OTs -CO-Ph @T‘/( 70%
Ph
1b 2 3c
0
5 OTs -CO-cyhex @%{ 65%
1b 2d 3d Cyhex
O 0
6 OTf -CO-Ad @%/{ 71%
1a 2e 3e Ad

a|solated yields: cyhex, cyclohexane, Ad, adamantane.

esteré” and acetylenic ketongs°In contrast, the aryliodo-
nium salts underwent coupling with alkynes containing
electron-withdrawing groups such as es?érand ketones
2¢,' 2d, and2eto give arylated products in good yield (Table
1, entries 3—6).

It was also of interest to study this reaction using
unsymmetrically substituted iodonium salts. Aryliodonium
1c was obtained using a modified literature proceddre.

(9) Typical procedure: To a mixture of PAG(PPh), (0.021 g, 0.03
mmol), 1a (0.643 g, 1.5 mmol), Cul (0.04 mmol), anc®O; (0.276 g, 2
mmol) in DMF/H;0 (6:1) (14 mL) was added eny2a (0.099 g, 1.5 mmol)
at rt under an Matmosphere, and the solution was stirred at rt feB2.
The reaction was quenched by an aqueous@ts$olution; workup and
column chromatography (silica gel, hexane) g&eg0.21 g, 99%).

(10) Tohda, Y.; Sonagashira, K.; Hagihara, 8nthesisl977, 777—
778.

(11) Muzart, J.; Ajjou, A. N. A.Synthesisl993, 785—787.

(12) Kuehl, C. J.; Bolz, J. T.; Zhdankin, V. \Bynthesisl995, 312—
316.
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Coupling of iodonium saltcand methyl enyn2aproceeded
smoothly to give producsf (70%) (Scheme 1). The phenyl

Scheme 1. Unsymmetrical lodonium—Enyne Coupling
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ring with the electron-donating group (TMS) underwent
coupling to give the corresponding arylated product.

A plausible mechanism for this coupling reaction is
depicted in Scheme 2. The reaction most likely begins with

Scheme 2. Proposed Mechanism of Coupling Reactions
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the oxidative addition of Ptto the iodonium compound to
give arylpalladium specieéwhich on reaction with copper
acetylide leads to the aryl(alkynyl)palladium speciethat

on extrusion of Ptlleads to the formation of aryl alkyri
Both the palladium and copper(l) iodide were essential
catalysts for this reaction. The aryl iodides obtained as
byproduct lends support to our mechanism.

In summary, we have developed a new, superior, and mild
protocol for the arylation of enynes and electron-deficient
alkynes using aryliodonium salts as the electrophilic coupling
partners, where aryl iodides either do not work or give only
low yields of products.
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