
CHEMISTRY LETTERS, pp. 1257-1260, 1977. Published by the Chemical Society of Japan 

A NEW ONE-POT CROSS COUPLING REACTION OF 

THE GRIGNARD REAGENTS AND ALLYL ALCOHOLS 

VIA 2-ALLYLOXYPYRIDINIUM SALTS 

Teruaki MUKAIYAMA, Masanori IMAOKA, and Toshio IZAWA 

Department of Chemistry, Faculty of Science, 

 The University of Tokyo, Hongo, Bunkyo-ku, Tokyo 113 

 A new one-pot cross coupling reaction of the Grignard reagents 

and allyl alcohols via 2-allyloxypyridinium salt was investigated. 

 2-Allyloxy-1-ethyl-4,6-dimethylpyridinium salts, prepared in situ 

 from allyl alcohols and 1-ethyl-2-fluoro-4,6-dimethylpyridinium tetra-

 fluoroborate, reacted easily with the Grignard reagents to afford the 

 corresponding cross coupling products in good yield. 

 Concerning the cross coupling reaction of the Grignard reagents and alcohols, 

many reports have been proposed, but, in most cases, the reaction was completed by 

two-steps procedure via the corresponding halides, tosylate, etc., 1) and no report 

 has appeared on the direct coupling of free alcohols with the Grignard reagents. 2) 

 Recently we have reported many useful synthetic reactions utilizing the onium 

salts of azaaromatics.3) For example, direct conversion of various alcohols to 

the corresponding substituted products was achieved by successive treatment with 

the onium salts and with various nucleophiles, e.g., I-, Cl-, N3-, Me2NCS2-, etc. 4)

In the present communication we wish to report a useful method for the carbon-

carbon bond formation by one-pot cross coupling of allyl alcohols with the Grignard 

reagents chosen as an appropriate nucleophile.
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As shown in the above scheme, allyl alcohol reacted with 1-ethyl-2-fluoro-4,6-

dimethylpyridinium tetrafluoroborate, 1, in the presence of an equimolar amount of 

triethylamine to form 2-allyloxypyridinium salt, 2, which was subsequently 

converted to the corresponding cross coupling products in good yields by treatment 

with various Grignard reagents. 

The typical procedure is described for the reaction of cinnamyl alcohol with 

phenethylmagnesium bromide; to a dichloromethane (1 ml) solution of 1 (175 mg, 

0.73 mmol) under argon atmosphere was added a mixture of cinnamyl alcohol (81 mg, 

0.60 mmol) and triethylamine (75 mg, 0.74 mmol) in dichloromethane (1.5 ml) at

-20℃
, and the mixture was stirred for 30 min. To the resulting mixture, a THE

solution (2.3 ml) of phenethylmagnesium bromide (1.98 mmol) was added dropwise. 

Thirty minutes after, the cooling bath was off and stirred continuously at room 

temperature for additional one hour. The reaction mixture was quenched with 2N 

hydrochloric acid, extracted with ether, and dried over anhydrous sodium sulfate. 

After removal of the solvent, 3,5-diphenyl-l-pentene was separated in 99% yield 

by thin layer chromatography on silica gel. 

In a similar manner, various allyl alcohols were coupled with various Grignard 

reagents to afford the corresponding coupling products in good yields as summarized 

in the following Table.
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Table. The cross coupling reaction of allyl alcohols 

and the Grignard reagents

a) The nmr and it spectra of all the products well agreed 

 with the assigned structures. 

b) By glc analysis, each product was found to be contaminated 

by trace amount of an unidentified compound. 

As shown in the Table, primary and secondary alkylmagnesium bromide coupled 

with 2 at C-3 carbon (SN2' reaction) exclusively to give 3. On the other hand, 

in the case of phenylmagnesium bromide, the mode of action was dramatically 

changed to SN2 reaction (C-1 carbon attack) exclusively. For example, cinnamyl 

alcohol coupled with phenylmagnesium bromide to produce 1,3-diphenyl-l-propene 

in 95% yield and no 3,3-diphenyl-l-propene was obtained. 

It is noted that allyl alcohols were regioselectively coupled with the Grignard 

reagents under very mild conditions by simple one-pot procedures.
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