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Our previous work on carboxylation of allylic halides 

with insertion of alkynee (1) led us to the isolation of a- 

cids, ketones and lactonee derived from cyclopentenones and 

cyolohexenonee(1, IX). 

We regarded the oourae of the reaction as a series of ateE 

wise additions probably 

the coordinated allylic 

to the carbonyl group : 

initiated by a concerted addition of 

group to the alkyne and of this latter 

2 

Further steps involve closure of the cyclopentenone or cyclo- 

hexenone ring, Insertion of carbon monoxide and splitting to 

cyclopentenonic or cyclohexenonic acide. Alternatively, a new 

addition to the alkyne and a new insertion of carbon monoxide 
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may ocour with formation of ketones and lactones. 

We thus observed a step by step growing up of a complex 

molecule on a transition 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 ally1 chlori- 

de with phenylacetylene and nickel carbonyl 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 ?O°C. 

Veight percentages of the main constituents of the products 

obtained from phenylacetylene, ally1 chlorides and nickel cer- 

bonvl (estimated by quentitstive thin layer chromatography) are 

given below. Melting pointsof the compounds isolated as such 

(all white solids) are also given. 

1) From ally1 chloride : 

'gH5- 
-CH,COOH 

& 'gH5 

II 
0 m.p. llO-1110, 21% : '1, 4$ : 

"sH5 - 
- CH2-C?-CWH-C6A5 

".'C. lD4-‘050. 64% : 

‘,! 
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C6H5 -p - CH*- ($c6H5 4$ . 

0 

2) From methallyl chloride : 

CH < 3 

COOH 

'gH5- /H3 
'CH2COOH 

136 

b 

Q I 
- CH 

3 
- CH 

3 

C6H5- 
'SH5- 

OH 34% i m.p.38-dOO, 65 ; 

'16H5- 

m.p. 127-128O. 376 . 

3) From crotyl chloride : 

LJ 
CH 
13 

C6H5- - Ch - COOH 

II 
0 

77.p. 130-ljl", ?O$ 
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0 I r3 
‘SH5 - - CH-CO-CH=CH-C6H5 

a 
m.p. 95-96OC, 71% 

From these and previous results we draw the following dog 

clusione : 

1) Allylic groups add to the unsubstituted acetylenic carbon 

atom to a large extent (at least 93s for ally1 chloride, the 

remaining 7% corresponding to unidentified products). 

2) Cyclopectenonic or cyclohexenonic rings always form, the 

former generally more easily than the second. 

3) Cyclopentenonic or cyclohexenonic groups add to carbon mo- 

noxide with formation of acyl-nickel carbonyls. 

4) Alternatively, the cyclohexenanic group may loose or acqui 

re hydrogen with formation of phenols or cyclohexenones. 

5) Acyl-carbonyls may split to acids under the action cf wa- 

ter. 

6) Cyclopsntenonic aoyl-aarbongls nny add further to a nolen” 

le of alkync. At ‘this stage, splitting to unseturstec? dikz 

tcnes may be caused by yrotor sddition. 

7) LllternstJvely, 0 new molecule of carbon monowide may be ta- 

ken up,follcw?d by lactonjsatisr and proton addition kith 

furmetlon of unsstursted keto-lactones This reaction was 

tbservel rai nly fpr clkyl-acetylenes 
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8) A methyl coup on the carbon atom 2 of the allylic 

group favoure the elx carbomayole formation. 

9) The 3-methyl substituted allylio group reacts at the un- 

substituted aide. 

Authors thank Prof. A.Quilico for helpful dlscussior~s. 
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