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Copper-catalysed cross coupling of aryl iodies with terminal alkynes was readly achieved using Cul-PPh, as catalyst
in the presence of potassium carbonate in DMF at 375W for 10 minutes under microwave irradiation.

The palladium-catalyséd* coupling reaction of aryl halides ~ The results in Table | show that in the presence of
with terminal alkynes is a useful tool for preparation of Cul-PPh, a variety of terminal alkynes have been converted
unsymmetrical acetylenes and is now widely used for synthet0 the corresponding unsymmetrical acetylenes in good
sis of biologically active enyne-compourfdThe reaction is ~ Yields under microwave irradiation conditions. Under these
usually carried out using palladium complexes as catdfysts, conditions, 2-iodobenzoic acid (entry 8) is converted exclu-
some use copper(l) iodide as co-cataly¥t.On the other swely to 3-phenyhsocoumarn$l(1). However, under the same
hand, the reaction of aryl iodides with copper(l) acetyliles ?gr?t?mg)s but without the Ar protection, the produci3is
and vinyl halides with terminal alkynes in the presence of a Y 9)-

stoichiometric amount of the copper species to produce aryl- Using the synthesis da (entry 1) as an example, we have
pper sp prof yinvestigated the effect of different catalysts on the reaction. It
acetylenes and enyrésare also known. The reaction also

- . - as found that the activities of the catalysts are in the follow-
proceeds e_ff|C|_entIy in the presence of_ a catalytic amount'o ng sequence: Cul/PRACUBr/PPh>CuCl/PPh>PPh, The
copper(l) iodide when an appropriate amount of tri- effiiency of various solvents on the formatiorgafwas stud-
phenylphosphine is addé#However, in all of these the reac- jed using microwave irradiation. DMF was found to be an
tion time is long enough for full conversion. effective solvent for the reaction. The effect of various sol-
In recent years, microwave-induced rate acceleration techvents in the synthesis oda is in the following order:
nology is becoming a powerful tool in organic synthesis, DMF>DMSO>CH,CN>EtOH>benzene. We have also inves-
because of milder reaction conditions, reduction of reactiortigated the effects of irradiation power and time on the reac-
times, enhanced selectivity and associated ease of manipuléen. It was found that the highest yield of compowa
tion. Microwave irradiation has also been applied to severals obtained at a power level of 375 W for 10 min continuous
organic reactions. It has been used for a great variety dfradiation.
organic reactions such as Reformatsky, Knoevenagel, The impact of the microwave irradiation and conventional
Bischler-Napieralski, etherification esterification, oxidation, heating for the formation of compoun8a—hhas been com-
hydrolysis, Diels—Alder reactions and solid-phase peptidepared and the results are summgrlzed in Tables 2 and 3. The
synthesietc Some important reviews have been publisHed. "€Sults showed that the synthesis of compowzesh under
However, few practical applications have been devised for th&licrowave irradiation were 48-144 times faster than under
coupling reaction in the presence of palladit¥#f There are conventtional heating.

no reports on the use of Cul-Rfas catalyst for the coupling The investigations show that: (i) while non-protonic polar

reaction of arvl halid with terminal alkvn nd rsolvent is used, the yield of diphenylacetylene is good. DMF
eaction ot aryl halldes e 1al alkynes under . o microwave—active solvent because it is benefical for effi-
microwave irradiation conditions. In continuation of our stud-

. . A . ; . cient absorption of microwave energy. (ii) Both strong base
ies on organic synthesis under microwave irradidtiotfwe NaOH and weaker base NaHg@jve low yields. The strong
de_cided_to explore copper-catalysed cross c_oupling _reactioBase cause the secondary reaction. Weaker base decrease the
using microwaves and compare the results with classical congte of deproton. Using #CO3, the good yield is given.
ditions. We now report a very simple, fast and general methodiii) The reaction cannot proceed without copper(l) salt. The

for the copper-catalysed cross coupling of aryl iodies with teryield is high when Cul is used.

minal alkynes in the presence of potassium carbonate under

microwave irradiation conditions. The reactions are shown iNExperimental

Scheme | and results are summarized in Table |I. In a typical procedure, a mixture of iodobenene (1.02 g, 5 mmol),
phenylacetylene (0.77 g, 7.5 mmol ), Cul (0.09 g, 0.5mmol),3PPh
(0.262 g,1 mmol) and $CO3 (1.04 g, 7.5 mmol) in DMF (10 ml)
were taken in the reaction flask and then irradiated at 375W for 10
Cul-PPhg, K2C03 R1C==CR; 3a-g minutes. After cooling, the product mixture was poured into 30 ml

RC=CH + R,1 O W A > Tt diethyl ether, then filtered the. residue was wash.ed with ether. The
PR combine ether was washed with the saturated brine1@ ml) and
1 2 0 3h dried over magnesium sulfate. The dried ethereal solution was con-
centrated. The crude product was purified by column chromatography
: on silica gel using petroleum/ ethyl acetate (v/v =1:1) as the eluent.
PhC=CH + ph1 SULPPBRICOS o o opn 3
DMF, MWI, . .
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Table 1 Fast copper-catalysed coupling reaction of aryl iodides with terminal alkynes under microwave irradiation?

Entry R, R, Product Yield (%)° mp/bp(Torr)
(Lit.)°C

1 Ph Ph 3a 91 61-62
(62.5)20

2 Ph p-CH,CH, 3b 84 71-72
(70.9-71.8)%"

3 Ph 0-O,NCH, 3¢ 83 43-44
(43-44)M

4 Ph p-O,NC,H, 3d 90 119-120
(119-120)"

5 Ph p-HO,CCH 3e 92 221-222
(221-222)"

6 Ph p-CIC,H, 3f 80 82-83
(81.5-82)22

7 HOCH, CH,=CHCH, 39 80 70-72(2.7 kPa)
(70-72 2.7 kPa)3

8 Ph 0-HO,CC,H, 3h 86 88-89
(89-91)%8

9 Ph Ph 3i 65° 87-88
(88)24

aThe reactions were carried out in the presence of K,CO, using Cul-PPh, as catalyst in DMF at 375 W for 10 min under argon.
bUnder the same conditions but without the Ar protection, the product is 3i. ¢Isolated yield.

Table 2 Comparison of time and yields on the formation of compounds a-h using microwave and conventional heating?

Conventional heating®

Microwave heating

Product
t/min Yield(%)°¢ Power/W t/min Yield (%)° t/tw

3a 720 83 375 10 91 72
3b 1440 95 375 10 84 144
3c 600 84 375 10 83 60
3d 720 75 375 10 20 72
3e 600 85 375 10 92 60

3f 1440 92 375 10 80 144
3g 900 89 375 10 80 90
3h 480 91 375 10 86 48

@The reaction were carried out in the presence of K,CO, using Cu-PPh, as catalyst in DMF under argon. PReflux temperature.

‘Isolated yield.
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