Tetrahedron Letters No.3, pp. 285-287, 1967. Pergamon Preas Ltd.
Printed in Great Britain.

STEREOSPECIFIC CHARACTER OF CYCLISING CARBONYLATION OF

ALLYL HALIDES

by L. Cassar, G.P. Chiusoli and M. Foi
Donegani Research Institute, Montecatini Edison Co.
Novara, Italy

(Received 25 October 1966)

We recently reported (1) the reaction of acyl chlorides
with nickel carbonyl and acetylene giving rise to products
of the formula I :

R-Qw 1

We wigh now to describe the behaviour of ¢cis and trans he-
xa-2, 5-dienoyl chloride and of allyl chloride or bromide
in this reaction.

gis-Hexadienoyl chloride reacts with nickel carboayl in
diethyl ether, benzene or heptane at room temperature by
oyclising, probably to II and III {where other ligesnds may

replace carbonylic groups) :
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In the absence of acetylene the main product is 2-oxocyclo-

pent-3-en-1-ylacetic acid V, which is present in the mixture
as the chloride IV (isomeric form of the acyl chloride, pre-
parable also from V and SOClQ) :
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Minor amounts of phenol, phenyl hexa-2,5-dienocate, 3-oxocy-
¢lohex-4-ene—-1-carboxylic acid and of nickel complexes are
also found.

If acetylene is present the further course of the reaction
strongly depends on the type of solvent employed. Ketones
and in lower measure esters lead to the formation of VI :

[::] - CH,- [;;J=o VI
g

Under the same conditions employed for the c¢is isomer,
trans~hexadienoyl chloride does not cyclise and reacts as
a normal acyl chloride.

Thus in acetone in the presence of acetylene it gives main
1y VII :

CH2=CH-CH§'CH=CH- =0 VII

cis-Hexadienoyl halides are formed in diethyl ether (bro-
mide more easily than chloride) directly from allyl hali-
des, acetylene and nickel carbonyl (in the same way as he
xadienoic acid and esters (2) ), or from 71T -allylnickel

halides, acetylene and carbon monoxide (3),
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Only & little amount of hexadienoyl halide however is
found as such., If water i1s present even in very low per-
centage, hexadienoic acid is formed. In the absence of wa
ter cyclisation occurs, possibly at the stage of hexadie-
noylnickel halide, with formation of 1V and trang VIII as
the main products (about 30% ¢f IV and 20% of VII1 from

ellyl bromide in diethyl ether at 30° with 02H2 and CO 1:1)

[::] -CH§~CO—CH=CH-CH2—CH=CH2 V111

8 irans

Several other by-products, among which the diketone 1X,

are contained in the resction mixture in lew emounts.

[::] -CHECO-CHE-CH=CH2 IX

]
0
I1f moist acetone is employed the main product is V1 (1,

4).

L]
Beside ketones, other molvents, mainly esters display

a moderate activity in promoting cerbonylation with for-

mation of VI.
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