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A rapid and efficient synthesis of conjugated acetylenic ketones is reported involving copper(l)-catalysed aroylation
of phenylacetylene with aroyl chloride under microwave irradiation.
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Alkynyl ketones are useful precursors and intermediates ir o]
synthetic organic chemistnand have evoked considerable O__: + R—C—Cl Cul , Et3N @—:—E—R
interest. A number of methods for the synthesis of conjugater \= Ar, MWI. 10min =
acetylenic ketones involving the reaction of a metal acetylide
with an acyl chloride or another carboxylic acid derivative 1 2a-i 3a-i
have been developé&dRecently, the synthesis aof,f3- 3aR=C;H;, 3b R=4-CIGH,, 3cR=4-BrGH,,
conjugated acetylenic ketones by Pd(atalysed or by cop- 3d R=4-CH,CH, 3eR=CH,CH=CH, 3fR=2-CIGH,,
per(l)-Pd(llY catalysed reactions of 1-alkynes and acyl chlo-3g R=2-BrGH,, 3h R=4-CHOCH,, 3iR=1-CH,
rides have been described. The acylation of terminal alkyne
by acyl chlorides in the presence of catalytic amounts cop Scheme 1
per(l) salts leading ta,B-conjugated acetylenic ketones has
also been reportédtHowever, many of these reactions suffer irradiation. A comparative study on the reaction of conjugated
from high pressure (17 atrdjpong reaction time (30 Rand acetylenic ketones shows that this method offers the possibil-
require low temperatures (—78°€)Our work involves the ity of considerably decreasing the reaction time and improv-
synthesis of conjugated acetylenic ketones via the reaction dafg the yield compared to conventional conditions. This
terminal alkynes with aroyl chlorides in the presence ofmethod is simple, rapid and affords good yield. The reactions
cuprous iodide under microwave irradiation. are shown in Scheme 1 and results are summarized in Table 1.
In recent years, interest has been shown in the study of Using the synthetic reaction of phenylacetylene with ben-
microwave assisted organic reaction and some importartoyl chloride as an example, we investigated the effects of var-
reviews have been publishedlicrowave irradiation has also ious solvents on the reaction. When triethylamine is used as
been applied to several organic reactions. In previous papersplvent, the yield of compound3a—i is high (76-93%),
we have reported on the microwave-assisted etherificationwhereas, the yield is very poor when the reaction is carried out
and nucleophilic ring opening of oxiran&%But so far, there  in benzene or DMF and triethylamine (v/v=5 ml: 5 ml). There
have not been any reports of the synthesis of conjugatei no reaction when benzene, {,, CH,CN are used as sol-
acetylenic ketones under microwave irradiation conditions. vents and triethylamine as base. JaO, or K,PO, are used
We have now found that substituted conjugated acetyleni@s base and the other solvent, there is also no reaction. We
ketones can be obtained from terminal alkynes and aroyl chlohave also investigated the effects of irradiation power and time
rides using copper(l) salts as catalysts under microwaven the reaction. It was found that the highest yield of

Table 1 Preparation of a,B-conjugated acetylenic ketones compounds 3a-i under microwave irradiation?

Entry Product Yield®(% ) M.p.°C/Lit

3a CgHsCOC=CC,H, 87 47-48(46-480)
3b 4-CIECH,COC=CCH, 91 103-104(105"1)
3¢ 4-Br-C_H,COC=CC_H, 93 106-107(110"2)
3d 4-CH,-C;H,COC=CCH, 85 67-68(7113)

3e CgHsCH=CHCOC=CCH, 76 72-73(73.5-74%)
3f 2-CIXC4H,COC=CCH, 80 oile

3g 2-Br-C,H,COC=CCH, 83 Oil4(0il™)

3h 4-CH,0-C,H,COC=CCH, 79 98-99(100'1)

3i 1-C,,H,COC=CCH, 82 93-94(95™3)

aProducts generally were characterised by IR, 'TH NMR and MS, and comparison of their physical constants with those reported in
literature. Plsolated yield. ¢ 3f has not been reported previously (Found C, 74.98; H, 3.68; Cl, 14.58. C,.H,0OCI requires C, 74.85;
H,3.77; C1,14.73%). IR ,,.(neat): v 2198(C=C), 1652(C=0) cm~'. 'H NMR(CDCIl,): 5 7.30-7.82(m, 8H), 8.06-8.18(m, 1H). MS(m/z):
242(M+). 93g was characterised by IR, "THNMR and MS and the spectroscopic data are similar to those reported in the literature:'
IR, ,.-(n€at):v 2196(C=C), 1654(C=0) cm'. '"H NMR(CDCl,): 5 7.32-8.20(m, 9H). MS(m/2): 284(M*), 286(M~).
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Table 2 Comparison of times and yield in synthesis of compounds 3a-i using microwave and conventional heating

Conventional heating Microwave heating
Products t/h Yield(%) Power/W t/min Yield(%) te/tt,,
3a 30 78 525 10 87 180
3b 30 80 525 10 91 180
3c 30 81 525 10 93 180
3d 30 76 525 10 85 180
3e 36 52 525 10 76 216
3f 30 67 525 10 80 180
3g 30 69 525 10 83 180
3h 30 65 525 10 79 180
3i 30 61 525 10 82 180

compounds3a-i is obtained at a power level of 525 W for 10 (200-300 mesh) using petroleum (b.p. 60-90°C)/ethyl actate (v/v
minutes continuous irradiation. 10:1) as the eluent.

The effects of various catalysts used in the formation of o .
a,B-conjugated acetylenic ketones was studied and Cu(l) wa¥Ve thank the Northwest Normal University Science and
found to be the best catalyst for the reaction. The efficiencied€chnology Development Foundation of China for financial
of several catalysts studied are in the order: Pdjg®l-Cul ~ Support.
> Cul= CUC.N > CyBr > CuCl. Since Pd(ll) is very expensive, Received 1 October 2000; accepted 12 March 2001
and CuCN is a poisonous reagent, we selected Cul as the be’§ per 00/535
catalyst for our reactions. There was no reaction in the
absence of catalyst. In conclusion, we have been developing a
simple, rapid and economical method for synthesisi,Bf Reference
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