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A regioselective coupling reaction of Grignard reagents with allyl 

pyridyl ethers in the presence of MgBr2 is reported. Grignard reagents 

reacted easily with primary allyl ethers to afford C-1 alkylated 

products (SN2 reaction), and also reacted with secondary and tertiary 
allyl ethers to afford C-3 alkylated products (SN2' reaction).

The regio- and stereoselective coupling reaction of various derivatives of allyl 

alcohols with Grignard reagents is one of the most important and useful synthetic 

methods for the preparations of a variety of alkenes. Several methods have been pro-

Posed, 1) but allyl transposition takes place in the reactions of allyl chloride, 2) 
acetate 1b) or mesitoate1c) with Grignard reagents. Higher regioselectivity was 

achieved by the reaction of allyl methyl or ethyl ethers with Grignard reagents in 

the presence of cuprous chloride or bromide. 3) In this method, however, some limita-

tions were noted especially in the variations of Grignard reagents. 

In the present communication, we wish to report a highly regioselective coupling 

reaction of several Grignard reagents with allyl 2-pyridyl ethers by the promotion of 

MgBr2. 

A variety of allyl pyridyl ethers (1) were alkylated with 1.2 equiv Grignard 

reagent in the presence of 2 equiv MgBr2 to afford the corresponding alkenes, (2). 

and/or (3), in good yields according to the following equation.

A typical procedure is described for the reaction of 1-(2-pyridyloxy)-2-hexene4) 

with 2-phenylethyl magnesium bromide: to anhydrous MgBr2 5 (2 mmol) prepared in 

situ under an argon atmosphere, was added a THE (4 ml) solution of 1-(2-pyridyloxy)-
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2-hexene (182 mg, 1.03 mmol), and was successively added dropwise a THE solution 

(2.7 ml, 1.2 mmol) of 2-phenylethyl magnesium bromide. The mixture was further stirred 

for 16 h at room temperature. It was quenched with several drops of 2N hydrochloric 

acid, and organic materials were extracted with ether. The ether extracts were dried 

over magnesium sulfate. 1-Phenyl-4-octene (181 mg, 96%) was isolated by thin layer 

chromatography on silica gel. 

In the absence of MgBr2, the reaction was very slow and it required several days 

for the completion of the reaction. Solvent played an important role in the regio-

selectivity of the present reaction and it was shown in the Table 1 that THE was the 

best solvent for the alkylation of primary ethers. On the other hands, for secondary 

ethers, the better results were obtained when the reaction was carried out in benzene. 

Table 1 The Effect of the Solvents

As shown in the Table 2, most of the simple primary allyl pyridyl ethers were 

alkylated selectively at C-1 carbon (SN2 reaction), For example, the alkylation 

reaction of crotyl pyridyl ether proceeded predominantly at C-1 carbon, contrary to 

the result that the alkylation at C-3 carbon predominated in the reaction of crotyl 

chloride with 2-phenylethyl magnesium bromide. 2) 

Allyl pyridyl ethers derived from geraniol, nerol and phytol were alkylated 

regioselectively, and with retention of the double bond configuration. On the other 

hands, secondary and tertiary allyl ethers reacted regioselectively at C-3 carbon 

(SN2' reaction). 

It is considered that the nitrogen atom of the pyridine ring in allyl pyridyl 

ether (1) coordinates with MgBr2 to form an active intermediate complex (8). In case 

of primary allyl 2-pyridyl ethers, Grignard reagent, interacting with MgBr2, comes 

close to C-1 carbon, and an SN2 reaction takes place readily (path A). This consid-

eration is supported by the fact that the regioselectivity is lower in the reaction 

of allyl 4-pyridyl ether with Grignard reagent. 17) But, in case of secondary and
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Table 2 Alkylation Reaction of Allyl Ethers with Grignard Reagents

a) Tetrahydrofuran was used as solvent. 

b) These products were pure by glc(>97%) and AgNO3-tlc. 

c) Two equiv of RMgBr were required to obtain the products in good yield. 

d) Three equiv of RMgBr were required to obtain the products in good yield. 

e) Benzene was used as solvent, 

f) Each isomer was separated by AgNO3-tlc. 

g) Determined by spectral data. 

h) E/Z=8/2f))

tertiary allyl pyridyl ethers, an intermolecular reaction may predominate because of 

the steric hindrance, and the alkylation reaction proceeds selectively at C-3 carbon 

(path B).

It is noted that allyl 2-pyridyl ether in the presence of MgBr2 is a good allyl 

substrate for the regioselective alkylation with Grignard reagents.
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