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 Stereo- and regio-selectivity in the reaction of alkyl-

pyridines with benzaldehyde were studied. Erythro-selectivity 

could be obtained in the reaction of 2-alkylpyridine with benz-

aldehyde in the presence of dialkylboryl triflate and triethyl-

amine. Substitution at the 2- or 4-position of 2,4-lutidine could 

be controlled by the combination of dialkylboryl triflate and an 

aliphatic tertiary amine. The steric effect had an important role 

in the reaction of 4-picoline and lepidine.

Recently, we reported an aldol-type reaction of a-active methyl groups of 

nitrogen-containing heteroaromatic compounds with benzaldehydes in the presence of 

9-BBN triflate and diisopropylethylamine1) (Eq. 1). This time we wish to report 

investigations on the stereo-selectivity of 2-alkylpyridine (3a and 3b) and the 

regio-selectivity of 2,4-lutidine 8 with benzaldehyde. The procedure was similar 

to that reported for the reaction of 2-picoline 1 with benzaldehyde.1)

 

(1)

 The erythro-selectivity obtained in the reaction of 3a and 3b with benz-

aldehyde when dialkylboryl triflate was used with triethylamine instead of LDA 

(Table 1) suggests that the reaction proceeds through the chairlike transition 

state proposed for the aldol reaction. 2) When diisopropylethylamine, as in the
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Table 1.

a)Products were isolated by chromatography (Si02,60-Pre-packed column 
A. Merk A. G.: benzene:ethyl acetate=10:1) and identified by IR 
and NMR spectra and elemental anal_ysis.6'7)

reaction of 2-picoline 1,1) was used instead of triethylamine, the reaction 

scarcely proceeded and the starting material was recovered. These findings 

indicate that the steric effect plays an important role in the deprotonation 

process from the ate complex 4 and 4 reacts with benzaldehyde perhaps via the Z-

form 5 to give the erythroisomer (Eq. 2).

(2)

In the reaction of 2,4-lutidine 8, we expected an exclusive reaction of the 

2-methyl group of 8, since neither diisopropylethylamine nor triethyl-amine could 

deprotonate the 4-methyl group of 4-picoline 14 in the presence of 9-BBN triflate 

(Eq. 4). Surprisingly, however, regio-selective reaction of the 2- or 4-methyl 

group of 8 occurred when a combination of dialkylboryl triflate and aliphatic 

tertiary amine was properly selected. Nemely, in the presence of di-n-butylboryl 

triflate and triethylamine, the 2-methyl group of 8 excusively reacted with 

benzaldehyde giving compound 11.3) In contrast, with 9-BBN triflate and diiso-
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propylethylamine, the reaction took place only at the 4-methyl group probably via 

the linear transition state, giving compound 134) (Table 2). The reason for this

Table 2.

a)products were isolated by chromatography (SiO2, 60-Pre-packed 
column A. Merck A. G.: gradient system benzene to ethyl acetate). 

sharp difference has not been fully elucidated. It may be due to the fact that 

the selection of deprotonation from the 2- or 4-methyl group is delicately in-

fluenced by the mutual bulkiness of attacking tertiary amine and R group attached 

to the boron. Triethylamine tends to deprotonate the 2-methyl group, while di-

isopropylethylamine preferentially deprotonate the 4-methyl group (Eq. 3). This

(3)

finding and the results shown in Eq. 4 suggests that the 2-methyl group may en-

hance the reactivity of the 4-methyl group by causing instability of the borate 9.

 Similar treatment of lepidine 17 smoothly gave the corresponding product 19
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(4) 

(5)

(Eq. 5) unlike the case of 4-picoline 14. This difference may have arisen 

because compound 14 formed the completely stable borate 15, which was inert to 

the aliphatic tertiary amine. Even treatment of 15 with LDA and benzaldehyde gave 

the product 16 in only 30% yield (Eq. 4). In contrast, the borate 18 was com-

paratively unstable due to the steric influence of the 8-proton (peri position) 

and gave the product in the presence of aliphatic amine and benzaldehyde.
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