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Abstract - A new approach for the simple preparation of 3- and 4- 
alkenylpyridines that relys upon the palladium catalyzed cross coupling 

reactmn of dlethylpyridylboranes with vmylic bromides is described. 

In view of significance of alkenylpyridines as pharmacological interest and 

synthetic intermediates, much attention have been focused on thls structural unit 

and a large number of synthetic routes have been described. 1 

Previously, we have reported that the palladium catalyzed cross coupling reaction 

of diethyl(3-pyridyl)borane(e) with aryl and heteroaryl halides offers a 

potential and satisfactory means for the preparation of 3-aryl- and 3-heteroaryl- 

pyridines. 2 

In the present paper, we descrlbe the extension of this methodology to the 

synthesis of 3- and 4&alkenylpyridines(2), as shown in Chart 1. Thus, diethyl- 

pyridylboranes(l), obtained by the reaction of lithiopyridines and diethylmethoxy- 

borane in high yields(G, 80%; g, 71%),3 could be smoothly converted to 2 by the 

palladium catalyzed coupllng reaction with various vinylic bromides(?), and the 

results were summarized in Table 1. 

Chart 1 
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The reactions were conducted in the presence of L(1 mol eq.), 211.5 mol eq.), 

powdered KOHI5 mol eq.). Bu4NBr(0.5 mol eq.) and Pd(Ph3P)4(0.0S mol eq.) I" THF 

under nitrogen atmosphere at refluxing temperature. It is worthy to note that 

the reaction proceeded regloselectively and stereospecifically to give 

corresponding coupling products in good yields (Table 1). 

Table 1 Reaction of 1 with - 
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Table 1 (continued) 

a) All products were fully character~zed spectroscopically ( H-NMR, MSI. 

b) Isolated yield c )  Isolated by flash column chromatography (silica gel. 

hexane:AcOEt=2:1) d) All compounds gave satisfactory combustion or hlgh- 

resolution mass spectral analysis. e )  Kuqelrohr dist~llation, bath 

temperature 

Furthermore, vinylic bromides(!) substituted with 1-indolylmethyl groups also 

reacted wlth - la under similar condit~ons to give the coupling products(?) in 

moderate yields (Chart 2, Table 21. 

la + - 

THF 

Chart 2 

Table 2 Reaction of with 

a )  All products were obtained as a viscous syrup after flash column chro- 

matography(si1ica gel, hexane:AcOEt=l:l.S), and gave satisfactory spectro- 

metric(1R. NMR. MS) data and high-resolution mass spectral analysis. 

b) Isolated yield 



Likewise, treatment of 1 with phenylbromoethyne under similar conditions also 

gave phenylethynylpyridines (5 )  (s, 70%; E, 63%) (Chart 3) The catalytic 

hydrogenation of 5 in the presence of 5% Pd-BaS04 under atmospheric pressure in 

E ~ O H  gave cis-stilbazolesi~)(~, 75%; 7&, 808). 8 

6 - EtOH Ph 
7 

Chart 3 

The present method for the synthesis of alkenylpyridines(J) is expermtentally 

simple and good in the yield, and particularly seems to be available for the ready 

introduction of additional vinylic groups wlth various substituents to 3- or 4- 

position of pyridine. 
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