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FROM PROPARGYL ALCOHOLS 
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In the presence of a catalytic amount of copper(I) iodide, 

Grignard reagents reacted with 2-propargyloxypyridinium salts, 

formed in situ from propargyl alcohols and 1-ethyl-2-fluoro-

4,6-dimethylpyridinium tetrafluoroborate, to produce various 

substituted allenes in good yields.

During the course of our investigation on the exploration of new reactions using 

the onium salts of azaaromatics,1) it was found that various alcohols were directly 

converted to the corresponding substituted products by successive treatment with the 

onium salts and various nucleophiles, e.g., I-, C1-, N3- , Me2NCS2- , etc (Eq-1).2)

Furthermore, the previous paper 3) presented that 2-allyloxypyridinium salts, prepared 

in situ from allyl alcohols and 2-fluoropyridinium salts, reacted with Grignard reagents 

to give the corresponding olefins in good yields by a (formal) SN2' displacement of 

pyridinoxy group to R3(Eq-2).
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The result suggests that when propargyl alcohols are employed instead of allyl 

alcohols in the above reaction, allenes would be produced by a similar displacement. 

In the present communication, we wish to report a useful method for the transformation 

of propargyl alcohols to pure allenes with the Grignard reagents in the presence of 

a catalytic amount of copper(I) iodide. As shown in the following equation(Eq-3), 

Grignard reagents in a cooled THE solution with a catalytic amount of copper(I) iodide 

smoothly reacted with 2-propargyloxypyridinium salts to afford allenes in high yields.

A typical procedure is described for the preparation of 1-cyclohexyl-5-phenyl-

1,2-pentadiene: to a suspension of 1-ethyl-2-fluoro-4,6-dimethylpyridinium tetrafluoro-

borate4) [1.2 mmol] in dichloromethane [1.5 ml] was added a mixture of 3-hydroxy-5-

phenyl-1-pentyne [1.0 mmol] and triethylamine [1.2 mmol] in dichloromethane [1.5 ml]

under an argon atmosphere and the mixture was stirred for 2 h at 0℃ to give a clear

yellow solution. The solution was added to a vigorously stirred mixture of cyclohexyl-

magnesium bromide [3.0 mmol] in THE [3 ml] and 5 mol % of copper(I) iodide at -20℃.

After 20 min the temperature was allowed to rise to room temperature, followed by 

another period of stirring of 100 min. The reaction was quenched with saturated aq. 

ammonium chloride solution. The organic layer was extracted with dichloromethane and 

the extract was condensed under reduced pressure. The residue was chromatographed on 

silica gel, and 1-cyclohexyl-5-phenyl-1,2-pentadiene was obtained in almost quantitative 

yield. 5)
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In a similar manner, various substituted allenes were prepared in good yields as 

summarized in the following Table. 

Table. Yields of allenes

As shown in the Table, the reaction is successfully applied to terminal propargyl 

alcohols as well as nonterminal ones. one of the particular features of this reaction 

is that allenes prepared by the present method contain no acetylenes ( SN2 products), 

which usually contaminate allenes prepared by the other methods 6) consisted of the

reaction of the propargylic compounds R1R2C(X)C≡CR3 such as chloride, bromide,

acetate and tosylate with nucleophiles, for example, Grignard reagents or organocopper 

reagents via 1,3-substitution (SN2') of the leaving group (X) by the nucleophile. 

It should be noted that various allenes are prepared in good yields starting from 

propargyl alcohols by a simple procedure using the readily available pyridinium salt 

and Grignard reagents.
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