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ULTRASOUND - PRHOMOTED COUPLING OF HETEROARYL BHALIDES IN THE PRESENCE OF LI THIUM
WIFE, WOVEL FORMATION OF ISOMERIC BIPYRIDINES IN A WURIZ - TYPE REACTION

»
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Suymary Ultrasonic irrediation of 2-bromopyridine in THF solution in the presence of
1lithium wire gives 2,2'~bipyridine, 2,4'=bipyridine and 4,4'-bipyridine, =a
novel formation of isomers in a Wurtz-type reaction, Similar reaction with
3~bromopyridine mainly results in debromination.

The application of ultrasound to facilitate organic reactions has recently atiracted
considerable interest.1’2 Biphenyl (4) may be obtained from brcmobenzene (1) in 70%
yield through a Wartz-type sonochemical coupling reaction with 1ithium wire in THF
solu‘c:‘ton.s’4 lindley, Lorimer and Mason5 have reported that ultrasonic irradiation of
activated aryl halides, e.g. 2~iocdonitrobenzene, produced a 50-fold increase in reactivity

compared to the clmssical Ullmann reaction.

However, as far ag the present authors are aware,6 applications of the above
resctions for the syntheses of bipyridines have not been reported. In connection with our
MR spectrel studies of 'biheteroary‘lS,v’ 8 we now report some preliminary results using

2=-bromopyridine (2) and J-bromopyridire (3) as starting materials.

The procedure of lash and Berry“ wag used; after somication (Decon FS300 btath, 10
hours) the reaction mixture was diluted with ether, filtered, and the residue, after
removel of solvent, exemined by 130 NMR spectroscopy. The resulis are shown in the Table,

With 3 minimal formation of the dimer resulted, the main reaction being debromination,
such reductions have already been shown to be facilitated by ultmsound.9

In complete contrast, a totally unexpected reaction resulted with 2 in that a mixture
of isomerie bipyridines was obtained, In the Wurtz and Ullmann reactions the dimer formed
is nomally bonded only at those positions previously occupied by the halogen substit-
ue»n't..10 Although there have been isclated :].nst«a.nces‘IO where igomeric products have
resulted, these have only been formed in minimal quantities (< 1%). The present work
therefore represents the first example of the formmation of significant quantities of
isomeric blhetercaryls in this gynthesis, the reaction direction being eltered in
response to nltrasound, The formation of the "crossed" product, 2,4'-bipyridine ( 13 C
NMR spectrum assigned by compe.rison7 with 2,2'-bipyridine and 4,4'-bipyridine and
consideration of DC / DH effectsS ) would appear to be consistent with the operation of
a radical mechanism at the metal surface.
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TABLE
Ultrasonic induced coupling of bromopyridines
Starting material Reaction product (% composition)a’ b
1 1° (29), & (71)
2 2,2'-BiPy (65), 4,4'-BiPy (30), 2,4'-BiPy (5)¢
3 3% (75), Py (14), 3,3'=Biby (12)

& ¢ BiPy - bipyridine, Py - pyridine

b :t detemmined by 3¢ mMR spectroscopy in CIX‘,l3 aolution,7
components confirmed by "spiking® with authentic material

¢ : unreacted starting material

d : 2,4'=bipyridine -~ 130 NMR spectrum (15 MHz, CDC1y solution,
5 DePela) 1 154,82 (Cw2), 150.72 (C-2'), 150.34 (0=6),
146460 (C=4'), 137.28 (C-4), 124,02 (C~5), 121.26 (0-3'),
121,01 (C-3).

The reaction pathways with the bromopyridines are clearly very different from the
simple bromobenzenes, Studies of further reactions, involving the use of activating
substituents and the introduction of blocking groups, are in progress. In the quinoline
series, early results indicate that the remction with 3-bromoquinoline parallels that
for 3-bromopyridine.
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