A Facile Method of Synthesis of a-Acetylenic Ketones
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Copper(l) chloride catalysed acylation of a variety of terminal acetylenes with acyl chlorides is a convenient method of

synthesising a-acetylenic ketones.

Acetylenic ketones are versatile intermediates in organic
synthesis and can be used for preparing aminovinylketones!
and heterocyclic compounds such as pyrimidinones,? quino-
lines® and pyrazoles.* The main methods for the preparation of
a-acetylenic ketones are based on organometallic synthesis,’
but their application in a preparative-scale procedure is limited.
A catalytic method for the synthesis of a-ethynylketones was
first described by Tohda er al.° They used complex catalyst Cul
and PdCl,(PPh;s), with Et;N as a solvent, which greatly limited
the application of this method. In contrast to ref. 6, we have
reported on the use of copper(r) compounds and their chelates
as catalytic agents and aprotic solvents in the reaction of
terminal acetylenes with acyl chlorides.”8

The present paper is concerned with the application of
copper(r) chloride as an active catalyst for the acylation of n-,
isoalkyl- and cycloalkenylacetylenes with acyl chlorides.

CucCl
R'—C=CH + R2COCI ﬁ» R'—C=C—CO—R?
3
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The reaction was carried out in benzene involving one or two
equivalents of Et;N.

All new compounds described in this paper were fully
characterized by complete spectral and analytical data. From
Table 1 it is evident that alkylacetylenes la—c are less active in
this reaction than 1f-i. This can be attributed to the lower
solubility of intermediate-forming acetylenides in the reaction
mixture. This is confirmed by our data on the acylation of
unsubstituted acetylene. In spite of a wide variety of
experimental conditions we failed to obtain the acylation
product. The starting acetylenic compounds la—e were
prepared by the methods given in ref. 9 and 1f,g by the
methods in ref. 10.

In conclusion, we consider that the present method is the
most useful and convenient alternative of the existing ones.'!
The main advantages are the following: there is no need to
use sodamide or metallic acetylenides; the reaction is very
simple to perform; and the reaction conditions are mild and
the yields of o-acetylenic ketones are good.

T A typical reaction procedure is as follows: pivaloyl chloride 2a (0.2
mol) was added to a mixture of CuCl (0.02 mol), EtsN (0.2 mol) and
acetylenes 1d (0.2 mol) in 100 ml benzene under a N, atmosphere.
The resulting reaction mixture was additionally stirred for 2.5 h at
45°C. The reaction was monitored using GLC and was complete
when the peak of the starting reagent 1d disappeared. After being
cooled, the reaction mixture was treated with water (50 ml) and was
extracted with diethyl ether (200 ml). The combined organic layers
were washed with dilute (6 M) HCI (50 ml) and water (3 x 50 ml) and
were then dried (Na,SO,). After filtration, solvents were removed
under reduced pressure and the crude product was purified by distil-
lation to give ketone 3d (69%). A variety of acetylenic ketones were
prepared in good yields by this simple procedure (data are given in
Table 1).

Table 1 Synthesis of ketones 3a—i R!—C=C—-CO—R2.

3 R! R? Conditions  B.p./°C Yield (%)*
Time/h; 7/°C (mmHg)
a Bu" Bu' 10 50 78(6) 80
b n-CsHy, P 10 55 82.5(3) 63
¢ n-CsHy; Bu' 10 55 129(30) 65
d Cyclohexenyl-1 Bu' 25 45 104502 69
e Cyclopentenyl-1 Bu' 2 60  93.5(2.5) 77
f Me;CC(OMe)Me Pl 1 50 140(30) 81
g Me,CHCH,C(OMe)Me Pr' 1.5 50 142(27) 92
h Me;CC(OMe)Me Bu' 1 50 118-120(15) 85
i MeCHCH,C(OMe)Me Bu' 1.5 50 118-120(13) 65

“ All yields refer to the distilled product.
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