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AN IMPROVED PROCEDURE FOR THE OXIDATION
OF 2,5- AND 5,6-DIHALO-3-METHYLPYRIDINES

Submitted by F. L. Setliff*, W. R. Huie and R. L. Adams
Department of Chemistry
University of Arkansas at Little Rock
Little Rock, Arkansas 72204
Oxidations of 2,5- and 5,6- dihalo-3-methylpyridines to the respec-
tive 2,5- and 5,6- dihalonicotinic acids with aqueous potassium

]'5. The use of tetra-

permanganate proceed in low yields (10-50%)
butylammonium permanganate (TBAP) in p_yridine6 significantly improves

the yields of the aforementioned oxidations (Table 1).

MY Bugatwo, M AR

1 Jy | R byridine, 75-80° N ' R 11
a) R=2Cl; R' =Br; R" = CH3 a) R=Cl; R' = Br; R" = COOH
b) R=Br; R' =Br; R" = CH3 by R=Br; R' = Br; R" = COOH
c) R=Br; R = CH3; R" = I ¢) R=Br; R' = COOH; R" = 1
d) R=Cl; R = CH3; R" = Br d) R =Cl; R' = COOH; R" = Br
e) R=Br; R' = CHg; R" = Br e) R = Br; R' = COOH; R" = Br
f) R=F; R = CHy3 R = Br f) R=F; R' = COOH; R" = Br
g) R=Cl; R & CHy; R" = 1 g) R=Cl; R = COOH; R" = I
h) R =Br; R' = CHy; R = (1 h) R =Br; R' = COOH; R” = Cl

Table 1. Comparative Yields (%) of Nicotinic Acids (II) from Oxidations
Method 11a Ilb Ilc 11d Ile 1If Ilg 1Th
KMO, 50° 45' 16° 25! 30! 28! 30" 435
TBAP 62 72 66 61 64 73 72 60
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EXPERIMENTAL

5,6-Dibromonicotinic acid (I1b).Typical Procedure.-A solution of 8.63g

(24 mmol) of freshly pr-epar-ed6 TBAP (dried in vacuo) in dry pyridine
(110 m1) was added dropwise over a period of 1.5 hr. under nitrogen to

a magnetically stirred solution of 5,6-dibromo-3-methylpyridine

(Ib, 2.0g, 8 mmol) in dry pyridine (30 ml1) maintained at 75-80° (oil
bath). The resulting mixture was stirred under nitrogen for an additional
hour at 75-80°. After cooling to 15°, sodium bisulfite (13g) was added
and this was followed by the slow additior of 6 M HC1 (400 m1) with
stirring. The resulting clear solution was refrigerated overnight
whereupon the crude product IIb crystaI]ized7 as small needles, which
were collected by filtration. Extraction of the filtrate with ether

(400 m1) followed by evaporation of the solvent afforded an additional
amount of product. Recrystallization of the combined crude material from
aqueous ethanol yielded 1.62g (72%) of pure 5,6-dibromonicotinic acid,
mp. 171-172°, 1it.] mp. 173-174°. The IR spectrum was identical to that
of an authentic sample. (IR verification of identity was done with all
products.)
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In some cases there was no crysta111zat1on on overnight refrigeration;
therefore, the product was isolated by ether extraction as described.
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