Notice to Subscribers

Pages 2875 to 2879 were originally printed in the wrong | mon Press Lid,
sequence in issue 33 of the 1965 volume. They are now
printed in the correct sequence at the front of this issue.

DIRECTION OF ADDITION AND EFFECT OF SUBSTITUENTS
IN THE REACTIONS OF ALLYLIC HALIDES WITH ALKYNES
AND NICKEL CARBONYL
G.P.Chiusoli, G.Bottaccio and C.Venturello
Donegeni Reszarch Institute, Montecatini Co.
Novara, Italy

(Received 28 June 1965)

Our previous work on carboxylation of allylic halides
with insertion of alkynes (1) led us to the isolation of a-
cids, ketones and lactones derived from cyclopentenones and

eyclohexenones(1, IX).

We regerded the course of the reaction as a series of step
wise additions probably initiated by a concerted addition of
the coordinated allylic group to the alkyne and of this latter
t0 the carbonyl group :

, CHx
cn %’ G
2 2
. CH
il NA—X
R - c\ |
co

Further steps involve closure of the cyclopentenone or cyclo-
hexenone rings, insertion of carbon monoxide and splitting to
ecyclopentenonic or cyclohexemonic acids. Alternatively, a new

aidition to the alkyne and a new insertion of carbon monoxide
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may occur with formetion of ketones and lactones.

We thus observed a step by step growing up of a complex
molecule on a trensition metal, this process being inter-
rumpted at different stages by the uptake of a proton or of
an hydroxide ion.

In order to get more information on the type of addition
we examined the orientation in the reaction of allyl chlori-
de with phenylacetylene and nickel cerbonyl and the effect of
replacing the hydrogen atoms of the allylic double bond by me-
thyl groups.

The reaction was carried out in acetone-water at 20°C,

Weight percentages of the ﬁain constituents of the products
obtained from phenylacetylene, allyl chlorides and nickel car-
bonvl (est{mated by quantitative thin leyer chromatography) are
given below. Melting pointsof the compounds isolated as such
(all white solids) are also given.

1) From zllyl chloride :
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2) From methallyl chloride :
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3) Prom crotyl chloride :
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06H5 - - CH-CO—CH:CH-CGH5

g m.p. 95-96°C, T1%
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From these and previous resulis we draw the following con

c¢lusions ¢

1)

2)

3)

4)

Allylic groups add to the unsubstituted acetylenic carbon
atem to a large extent (at least 93% for allyl chloride, the
remaining 7% corresponding to unidentified products).

Cyclopentenonic or cyclohexenonic rings alweys form, the

former generally more easily than the secorl.

Cyclopentenonic or cyclohexenonic groups add tc carbon mo-
noxide with formetion c¢f acyl-nickel carbonyle.

Alternatively, the cyclohexencnic group may loose or acqui

re hydrogen with formation of phenols or cyclohexencones.

Acyl-carbonyls may split to acids under the zcticn of wa-

ter,

Cyclopentenoric aecyl-carbonyls may 244 further to a molecn
le of alkyne. At ‘this stage, splitting to unsetur=ted dike

tenes may be caused by protor gddition.

Alternaztively, 2 new molecule of carbon monoxide may be ta-
ken up,follcewed by lactonisation and proton addition With
formetion of unsaturated keto-lactones This reactiop was

chgerved mainly for slkyl-acetylenes.
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8) A methyl group on the carbon atom 2 of the sllylic

group favours the six carbomscycle formetion.

9) The 3-methyl subatituted allylic group rescts at the un~

1)

subatituted side.

Authors thank prof. A.Quilico for helpful discussions.
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