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Abstract --- The utlllzatlon of heteroarylborane to the preparation 

of a variety of 3-arylpyrldlnes by the palladium catalyzed cross 

coupling reactlon between dlethyl(3-pyrldyllborane and aryl halides in 

the presence of bases is described. 

Prevlous methods for the arylation of pyridine, a dlrect route to synthesize 

arylpyridines, such as Gornberg-Hey reactlon or the use of organometalllc compounds, 

suffer from llmltatlons in potentlal applicabi1ities.l Whlle, it has been well 

recogn~zed that the organoborane possesses a considerable valldity as synthetic 

intermediates and has been especially effective in carbon-carbon bond formatlo". 2 

Recently, Suzukl et al. reported a new methodology for the preparatlon of arylated 

alkenes by the cross coupllng reactlon of vinylic boranes with aryl halides in the 

presence of palladium catalyst and bases. 3 

In the course of our studles on borylheterocycles, we have previously reported that 

diethyl(3-pyrldyllborane (1) - 1 s  readlly accessible from 3-lithiopyridine, prepared 

from 3-bromopyrldlne and BuLl in sltu, and triethylborane in hlgh yield.4 We wish 

to report here an efficient method for the synthesis of a variety of 3-aryl- 

pyridlnes (2) from 1. (Chart 1) 

Chart 1 



~reatment of I with 2 (1.5 mol eq) in the presence of Pd(Ph3P)4 (5-10 mol8) and 

a base (3 mol eq) In benzene or THF under nitrogen atmosphere at reflux temperature 

gave 3-arylpyr~dlnes (2) In good yield. Effects of the base used to the reactlon 

were briefly examined. When triethylamine or sodium acetate was used as a base, 

unsatisfactory results were obtained. Utilization of sodium ethoxide or KOH- 

Bu NBr was proved to be highly effective. The results of reactions were 
4 

summarized in Table 1. Since a satisfactory result was attained by the use of 

the decreased amount of the catalyst, the following experiments were carried out 

with 5 mol % of Pd(Ph3P)4. 

Table I 

Reaction of 1 with bromobenzene to 3-phenylpyrldlne ( A ;  R=H) 

a) 3 mol eq. 

b) Picrate; mp 154-155 OC (lit.' 150-151 OC). 

C )  Unchanged 1 was recovered. The present observations are 

analogous to those mentioned by Suzukl et al. 3 

As a wide range of functional groups may be tolerable under these conditions, the 

present method seemed to provide the simplest route for the synthesis of 3-aryl- 

pyridines wlth various substituents on the phenyl rlng. (Table 2 )  

A posslble reactlon course whlch is simllar to that proposed by A.  suzuki4 1s 

shown in Chart 2. 

Further applications of the above reaction to other heterocycles (e.9.. 

substituted pyr~dines and quinolines) are under investigation. 
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Table 2 Reaction of 1 wlth  va r ious  bromobenzene d e r i v a t i v e s  (2) - 

a )  A l l  r e a c t i o n s  were c a r r l e d  o u t  in t h e  presence of 1 (1 mol e q ) ,  2 
11.5 mol e q ) ,  Pd(Ph3P)4 ( 5  mol%) ,  Bu4NBr (0 .1  mol e q )  and KOH ( 3  mol 

e q )  under N2 atmosphere i n  THF. b) P i c r a t e  c )  A l l  compounds gave 

s a t i s f a c t o r y  e lementa l  a n a l y s i s  and s p e c t r a l  (IR, PMR and Mass) d a t a .  

d l  The depression of t h e  y l e l d  presumably r e su l t ed  from t h e  l a b l l i t y  

Of 0-chlorobromobenzene under t h e  b a s l c  condi t ion .  



Chart 2 

The following procedure is representative of the reactlon described in this 

Preparation of 3-(p-Toly1)pyrldlne - To a stirred mlxture of p-bromotoluene 

(427.5 mgl and Pd(Ph3P)4 (116 mgl In THF (10 mll under N2 atmosphere at room 

temperature, Bu4NBr (64.4 mg), powdered KOH (336 mg) and 1 (294 mgl were added. 
Then, the mixture was heated under reflux for 2 h. The mixture was dlluted with 

AcOEt, washed with brine and dried over MgS04. After removal of the solvent, the 

resldue was purlfied by Flash column chromatography1o [s~llca gel (E. Merck No. 

93851, hexane:AcOEt=2:11 to give 287 mg (84%) of, 3-(p-tolyllpyrldine. 
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