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ULTRASOUND - PRXOIED COUPIJNG OF HEEIDARYL HAL;IDEs IN HU?i PRESENCE OF LJlXIUM 

WIRE, NOVEL FUIMATION OF ISOMEKIC BIPYRlDINE3 IN A WURlZ - TYPE REXTZON 

Alan G. Osboborne*, Kathryn J, Glass and Miriam L. Staley 

Departmnt of Chemistry, City University, LONDON RClV OHB, U.K. 

Sumzarg Ultrasonic irradiation of 2-bmopyridine in MF solution in the presence of 
lithium tire gives 2,21-=bipyridine, 2,4'-bipyridfne and 4,4'-bipyridine, a 
novel formation of isomers in a Wurtz-type reaction. Similar reaction with 
3_bromoppridine mainly results in debromination. 

?he application of ultrasound to facilitate organic reactions has recently attracted 

considerable interest. lp2 Biphenyl (&) may be obtained from bromobenzene (1) in 'K$ 

yield through a Wurtz-type sonochancical coupling reaction with lithium wire in !lHF 

solution.3'4 Lindley, Iorimer and Mason' have reported that ultrasor&? irradiation of 

activated aryl halides, w 2-iodonitrobenzene, produced a 50-fold increase in reactivity 

compared to the classical Ullmann reaction. 

However, as far as the present authors are a~are,~ applications of the above 

reactions for the syntheses of bipyridines have not been reported. In connection with our 

NMR spectral studies of biheteroaryls, 798 ve now report some preliminary results using 

2-bnnzopyridine (2) and ?-bmmopyridine (3) as starting matetials. 

'Ihe procedure of Lash and Be& was used; after sonication (Decon I%300 bath, 10 

hours) the reaction mixture was diluted with ether, filtered, and the residue, after 

removal of solvent, examined by 13C NMR spectroscopy. he results are shown in the Table. 

With 3 minimal formation of the dime, resulted, the main reaction being debromination, 

suah reductions have already been shown to be facilitated by ultrasound. 9 

In complete contrast, a totally unexpected reaction resulted with 2 in that a mixture 

of isomeric bipyddines was obtained. In the Wurtz and Ullmann reactions the dimer formed 

is normally bonded only at those positions previously occupied by the halogen substitc 

uent." Although there have been isolated instances 10 Where isomeric products have 

resulted, these have only been formed in minimal quantities (<l%). 'lbe present work 

therefore rapresents the first example of the formation of significant quantities of 

isomefic biheteroaryls in this synthesis, the reaction direction being altered in 

response to ultrasound. !lhe formation of the "crossed" product, 2,4'-bipyridine ( 1% 
NMR spectrum assigned by comparison7 vith 2,2'-bipyridine and 4,&t-blpyridine and 

consideration of DC / $ effects' ) Would appear to be consistent with the operation of 

a radical mechanism at the metal surface. 
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Ultrasonic induced coupling of bmmopyridfnes 

Starting material Reaction pmduct ($ composition)a'b 

1 1' (291, 4 (71) 

2 2,2+-BiPy (651, 4,4+-BiPy (301, 2,4+-BipS (5)' 

3 3c (751, Py (141, 3,3'-BiPg (12) 

a: BiFy - bipyridine, Py - pyridine 

b : determined by 13C KMR spectroscopy in CDGI3 solution,7 

ooaponenta confirmed by ++spiking++ with authentic material 

C : unreacted starting material 

d : 2,4+-bipyridine - 
13 
G MR Z~~C~TUIII (15 MHZ, C"I3 801UtiiOU, 

6 P.P.rn.1 : 154.82 (C-2), 150.72 (C-2+), 150934 (G-61, 

146.60 (C-4+), 137028 (C-4.>, 124.02 (C-T), 121-26 (C-3'), 

121.01 (G-3). 

'Ihe reaction pathways with the bromopyridines are clearly very different fmr++ the 

simple bmmobensenes. Studies of further reactions, involving the use of activating 

substituents and the intmduction of blocking gmups, are in progress. In the quinoline 

series, early results Indicate that the reaction with 3-bmmcquinoline parallels that 

fox 3-bmmopyridine. 

RRPERENCFS 

1. T. J. Mason, ~i2~isonic8, 2, 245 (1986) 

2. J, Lindley and 'I'. J. Mason, Chem. SOC. Kiev., l6, 275 (1987) 

3. B. R. Ban and P, Boudjouk, Tetmhedmn Letters, 2757 (1981) 

4. T. D. Lash and D. Berry, J. Chem, Rduc., g, S5 (1985) 

50 J. Wndley, J. P, Lotier and T. J. Mason, Ultmsonics, 2, 292 (19%) 

6. Yu. Goldberg, R Sturlcovich and E. Lukevics, Hetsmcycles, 2, 597 (1989) 

7. A. G, Osborne, Monatsh. Chem.,x, 1385 (1988) 

8. A. G. Osborne, R Green, I. H. Sadler and D. Reed, Magn. h8OU. Chaot 3, 4 (19@9) 

9. B. I-l. Han and P. Boudjouk, 'Ihtmhedmn Ietters, 1643 (1982) 

10. P. E. Wnta, Ohem. Rev*, 64, 613 (1964) 

(Received in UK 18 May 1989) 


