EP 0 331 899 B1 Descri ption The invention herein described relates to a

nmet hod for the preparation of s 1 pyridine-2,2- dicarboxylic acids

via a sequential two part oxi da#%&é%s%g appropriately

substi t ut ed- 8- hydr oxyqui nol i ne precursors under basic conditions. European

Pat ent Aegebipdion i on No. EP- A- 259, 687 describes a novel nmethod for the

preparation of substituted and unsubstituted pyridine-2, 3-di carboxylic
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EP O 331 899 Bl [err] 15 wherein X is hydrogen, hal ogen, or nmethyl, wth
the proviso that when Y and Z areEgﬁﬁps\#aﬁther to formaring and YZ is
represented by the structure: -([er nis 3 or 4, Xis hydrogen; Y
and Z each represent menbers selected fromthe group consisting of
hydrogen, halogen, Clerr] -Cerr] 20 alkyl. Cferr] -Cferr] hydroxyal kyl,
Cerr] -(err] haloal kyl, C aeit) oidéramm noal kyl, [err] -([err]
sul fonyl al kyl, nitro, hydroxy, tornyl, carboxy, acyl, am do, am no,
Clerr]-Cerr] al kylam no, diloweral kylam no, Clerr] [err] alkylsulfonyl,
sukf onam do, or pheanyl optionally substituted with Lone Cerr] al kyl group,
C[err]-C[err] akkyl coow | rou‘P hal ogeny hydroxy, or trifluoromnethyl
togethé‘Fg ‘Yo LR Z_may oliNg in which YZ are
represent ed by Jire: 4(ﬁklﬁarnh] wh an integer selected from
3 or 4 provi de I's hydrogen; or 25 Terf] 3¢ where L, M Q and
R[err] each represent nenbers selected fromthe group consisting of
hydrogen, hal ogen, err]-Cerr] alkyl, (err]qerr] alkyl sul fonyl,
Cerr]-Cerr] haloalkyl, amno, Cerr]- C[err] al kyl am no,
di | oweral kyl am no, and trifluoronethyl, wth th provr so that only one of
L, M, Qor Rerr] my represent a substituent otjher air'\ hydr ogen, hal ogen,
or Jerr] -(err] alkyl. 35 Conpounds of formnul +“a e br. pared by
oxi di zing a substituted hydroxyqui noline of for & ®» 50 wherein X
Y, and Z are as described for fornula | in the presekce of aqueous base
uging hydrogen peroxide followed by addition of jhypochlorite. Agueous bases
suitalBe for use in the nmethod of the invention include alkali metal and
al kaline earth 55 netal hydroxi des and carbonates such as sodi um
potassium Ilithium and cal ci um hydroxi des or car- bonates and m xtures
t hereof . Agueous sogli um hydr oxi de and aqueous pgtassi um hydroxi de are the

preferred bases, 4 0o Y 00H
base T:. IHI
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DETAILED DESCRIPTION OF THE INVENTION

60 f foThe invention relates to a novel method for the preparation of substituted pyridine-2,3-dicarboxylic acids
of formula |



EP 0 331 899 Bl In the presence of aqueous base (preferably 5.5 nolar
equi val ents), 8-hydroxyqui noli ; rdul @ 11 are treated with from about
7 to 14 nol ar equival ents of hi%s%géeln %eé?(-)lxi de, but preferably 8 nolar

equi valents, at 60 [err] -100 C, preferably 85 [err] -90 [err] C. Foll ow ng
the addition, the reaction is held,for about one hour, then mneral acid is
added to the reaction solution to‘btain a pH of about 8-13 (the preferred
range bei ng about 10.5-11.5% and the tenqg ﬁjure is adjusted to about 25
[err] -90 C, but preferabl yTqbou Hc At this time 1.0-2.0 nol ar
equizval ents (but preferably 1. ‘nﬁlar equi val ents) of hypochlorite anion is
ad ed as a 5% 30% aqueous sol uti on od is generated in situ by the direct
addi tion of chlorine gas. ReaciysQ t eratures of from25[err] to 85[err]C
are suitable, but additi onaz N UGHnecessary at | ower
tenperatures for conplete oXidation to occur-. The oxi dation of

8- hy@r oxyqui nol i nes of fornula 11 to pyridi ne- 2,3 di carboxylic acids of
formula | according to the method of this invention is treated as a two
part process. The initial step of i he oxidation reaction is the cleavage of
t he nonheteroaromatic ring bearing the hydroxy group by hydrogen peroxide
in the presence of aqueous base to give intermediates of fornmula la. The
secondwgagﬁ of the process is the oxidation of the side chains of fornmula

la inter nS?g'h%r@g%n qrtaloﬁé’%r Syl GittPhb Brolist \rdt WRGHY addl 249 Bakahl tohethBitto Idim a rm?

i ntrodysd Y208 n 4; eQirhidte: agué)pswrﬁﬁ, r ik B B84, %ad Bdrobsh; f | ow di agram |

[ery] 35 vighdt euarerea*esbnﬂaeramb ctell oMK GIRGS cahsiBling Lok hiiradfon, TRIGHEY €:-8¢! ect ed
f ronwt BRylf GRCE hy@RRyallgl, CiHoS haledlkyl, 4 -CH @mibaliey) 0520% B0HoyYIalky, itdof] Bydragy,yieraiyi, C

aci ds, carbakghyuate amidoy shitos yOTEL: hatylagsino,ugieweralkythmirioh €7-CalalkylsulferyD ispitonanbido, or

i Nt er mphnglt aptigatygeibstibfiedomthcbaé iCoG: atkyl gromp, (el ralkyisuliooy! ghoap. hakganclsirdrydr ogen
per oxi dri#ludremethryé drevs bide whemr takeh dogbthersY amsk# day foom aging jn, which &Z agd reprosegted by t he
ar onat fthe sirighe: siHderwhersuripan integry Belectad\iom Gor drarqvidechihptatis hydrqgersforr abl e f or

t he 20npl etion of oxidation of the resulting internediates to the fina

di carboxylic acid products. The piippf tﬁmzreactron solution at the time of
the introduction of the hypochlor| nj-en has a great 55 influence on the
reaction yield. It has been fcnuut;éugl@djustnent of the reaction pHto a
ran e of about 10.5-11.5 gives an excellent yreld of reaction product
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wherein X, Y, and Z are as described for formula | in the presence of aqueous base using hydrogen
peroxide followed by addition of hypochlorite.
Aqueous bases suitable for use in the method of the invention include alkali metal and alkaline earth
65 metal hydroxides and carbonates such as sodium, potassium, lithium, and calcium hydroxides or car-
bonates and mixtures thereof. Aqueous sodium hydroxide and aqueous potassium hydroxide are the
preferred bases.



dicarBoxyIib acid can be obtained by acidification of the reaction nixture
with a mneral acid and isol ated procedures such as filtration
or extraction into an appropriate organic solvent. Anong the conpounds t hat
can be prepared by this process are those shown belowin Table 1. 5 Table I
10 [err] 6 In thefprbsbned 3 adi88is BiseHProfdtab® 5l5l m&drdglivarsts s!hydi6:gyuirblies of foftifa MBLY
readi |y Be toafpawitadroby alfdi0T a6l 14 avoldl RQuivalontd df hgdrodeh proribe, st pleerablyr @ uplar
react i onequbaleitsax 60v-100€C, pretaratily &5m-90r C.tFotiowing [tHecadditionDthe edactipal iist@ld foreabouten®r der
t o f aci | hounttissnamiharal tabid is addetioto Stiecmaatitiongsoiiont th ebtain a ehitof alyput §-18cx(the prdfauad reyge

| &5 beingzahoutcd &1 .E)cang therkempietaturef is adjusted tpahop @S &-90TC, bit|prefarabiytaber 6% o7Q C.
s peC| fi cAtitsisdimes! .0-Hbmelarf equiviirnts (bt @referably fSsmelastequivalepts) of ihwpocilefitesanionds edgded
except ags 4<%l apyeoysheolutionaerrig gengreteddin sl biothajdirect aedition  of shipring gas. Seaglien by
wei ght aiffnparatureg b rfeoms 25y do 3% ae itshle. d’P‘ad@"wEkAM‘E tyme, fs M"%ﬁ%ﬂ’éﬁ' iIB8r of

5-ethyl p p&’aﬁ?s?’?”ﬂﬂ"ﬁ%ﬁ% ?Pc%[m d via rogen. per oxi e a,nd s di
hypoc HPorl t"@eA”‘E’ tl°P '6°"6?s ?{{0 ?';E BBq d%\ga%rﬁ(%é?qﬁ o rT)ml e)
ing

ﬂ‘nd t 3- det glt? T cl e n n%ntl ti earing the rg(y rou ydr en Xi eI°|:
e? ﬁ sé ce V8 E olfI nXuIANla S? t%i
5 A) ydr % mul °l éu?al s 1 g%h la(
fori | d fnCidiv Uid .ﬁrﬂtus of '3
m)le |s ad . The reactlon tenperature IS mal ntained at 90- 95[err] unt|I

exothern1has subsi ded, then held at 90-95[err] for one additional hour.
After cooling to 70-80[err], FrBtOMBGRM L he reaction solution is adjusted to
11.5 using 93% sul furic acid and 14. 3% sodi um hypochlorite (108.2 g, 0.207
nol'e) s added over a one hour period. e reaction i=g§ stirred at anbi ent
tenperature for 16 Rours then filtered. {The fRItrfate ijs treated with sodi um
sulfate (50.0 Q) 20 resulting m xture is
stirred and treaf pR Z11The phases are
separated. The aq ee 0 g portions of

t et raldr of ur an. or §ani ¢ phases are |conbi. ed ahd e aporated to dryness
I n vacuo. The resultingowhite solid resijdue is dried at 60[err] in vacuo
for 72 hours, to yield 54.1 g (87.0% 90%4% purity) product. 25 EXAMPLE
2 Preparation of 5-ngHhyl pyridine-2,3-dicarboxyiic acid via hydrogen
peroxhge and sodi um hypochlorite A stirred m xture of 50% sodi um hydr oxi de
(52.0°g, 0.65 nole) and 3-nethyl - 8-hydroxyqui noline 30 hydrochloride (19.6
g, 0.10 nole) in 153 nL water is heated to 80[err] and treated with 30%
hydr ogen
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wherein Rz and Ra represent a mixiure of members selected from the functional groups consisting of
s0 carboxylic acids, glycolic acids, aldehydes, hydroxymethyl groups, and other alkyl groups at intermediate
stages of oxidation. It has been found that whereas hydrogen peroxide is preferable for the first oxidation
step, i.e. cleavage of the aromatic ring system, surprisingly, hypochlorite anion is preferable for the
completion of oxidation of the resulting intermediates to the final dicarboxylic acid products.
The pH of the reaction solution at the time of the introduction of the hypochlorite anion has a great
s5 influence on the reaction yield. It has been found that adjustment of the reaction pH to a range of about
10.5-11.5 gives an excellent yield of reaction product.
After the addition of hypochlorite as a 5%-30% aqueous solution or generated in situ by the addition of
chlorine gas, the reaction is followed by using a potassium iodide-starch indicator test for the presence of

5



peroxide (159.0 g, 14 nole) over a tmo hour period. The reaction
tenperature is maintained at 80 ? the addition, then held at 80-85
[err] for one additional hour. E ter coo ng to 65[err] (pH 11.6), the
reaction solution is treated with 15% sodi um hypochlorite (50.0 g, 0.10
nol e) aiydodnibeite @alors! Witdh thepotdssilird fodid6-Starld 16kt is A¥ghtive (UBGRY bRt odd YRur, AR Hrddalt t O

40, t hedigaiiokylic adl cihtbe dbthitedloy ciifidaliondof s ieuttion AiMee Wit xfinétal(@did andhQatedisy | S
f ur t herst@Bard procdderds atch 2€filtreftion or@rieactive linto anppropriaeakdanic soient Ure is filtered

and t he f Anengrtheceppounds thaticeibentrer@®d by this rravesszrathosb shqwndelbwl TAIe 8 g of
praqddct as an off-white solid. EXAMPLE 3 40 Eval uation of the hydrogen

per oxi de- hypochl orite sequenti al [{datd4 on of substituted

8- hydr oxygui noline to substitutea%g93£d¢ne 2, 3-di carboxylic acids In the
presence of 5.5 noles of aqueous base, a solution of

3- eth | - 8- hydr oxyqui noline was treated at 85-90[err], with from 8-14 nol ar
eqU|vaIents of hydrogen peroxide. After hol ding one hour at 85-90 the 45
reaction solution was either cooled to roomtenperature and the

5-et hyl pyri di ne- 2, 3-di carboxylic acid products isolated by standard
procedures, or the reaction tenperature was adjusted to 65-70[err], mneral
aci dggwvas added to obtain a pH of 10.5-11.5 and 1.0-2.0 nol ar eqU|vaIents of
15% aqueous sodi um hypochl orite was.adt} and the 5-efhyl pyridi ne

2, 3-di carboxylicyaci d product was isol@t as abgve a tercﬁghdlng at 65 70
for 1-1 1/2 hours™Ng8 ke p wer e defetnned for al
ekperiments and arg shd | Tableg| ! ¢=83pey EP C 899 Bl TABLE I

Oxi d&t i on of 3- Etzp Oxyqui ngl i ne_Experi nmes pienclayar Equi val ent's
of [err] Mdlar EqU|vaIents % ¥ efld%0f of NaCC

5- Et hyl pyridine-2, 3-dicar®&ylic Acid 1 8.0
0.0 72.0 1 . . 8.0 2.0
90.8 10 1 0 14. 0 L 0.0
82. 8%2 8.0 0.0 59.3 2
8.0 2.0 . 75.3 2 14. 0
0.0 61.0 3 8.0 0.0
66.0 3 8.0 2.0 86. 2
% X Y z
B CHS H
H CZHS H
85 CZHS Czﬂs H-
H H CH3
o/ CH3 H H
40 H C2H5 C2H5
H HZN-CG-HIZ H
H Br H
- H NH, H
H NKZ CH3
H KOCH2 H
o H CH2=CH-CH2 CH3
H CHZ-CH-CH2 H
H -SOZNH2 CH3
H CH -CH(OH) H
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3 14.0 0.0 69.1 4

8.0 2.0 6 20 4

14.0 0.0 EP 0331 809 8] % 14.0
0.0 77.0 5 14.0 2.0
88.0 6 Formula Nl starting 8-hydr8xyQuinolines may readily be prbpafbd by procedures known in the at3uéh 25
6 as the Skraup reactio,ADd8bner-Miller reaction or the sulfoftition of quinoline. 86.0 7

14.0 In order to facilifdteOa further understanding of the inM@ntion,7the following examples are prebentésl
1.0 primarily for the purpos8 &f MuSiiting)aAdrPskecific GetajisathéreainThef invehtion de get dm e ditnited

hydr; oge ntherebyoncapbasdefiendiin e cleims.dinlegnethanwise ptady dlirmatieae preweioht ensl 2 |degress 36
Af t'er t hdegeed@pntiiedie- of hydr ogen peroxide to a sol ution of
3-et hyl - 8- hédroxqu|noI|ne in 5.5 noles of base at 85-95[err] the reaction

solutio lit. One portlon was cooled to roomtenperature and the 5-
et hyl p r|Qine-2 ke ofe | D1 odyct mas_lsglated us'no
proce St L + R A7 PRIGX

t he reactlxg t|o

e
% sodlume}\ i Eé‘z %ole -e¥h0I Qroxy% Jﬁ
75- 78 £ & bk %I sa& % m% fo7é) !gdﬁm?aﬁf 598" 5o,
aqueous o%ru C{"?%e qﬁﬁ{ and éﬁ H d%eta ércn gcid
vas i 0l gk ld’r\Qof' f aWé edat90-

det er m ngg un INExSthorth! Has SlibsiBécE thior RBAP At &remon.gA&afa Sing th
| NPT ovengibs b rodcnCiufidh i5-a8iL4M4 BYH sdismega%%umnsaabwhm/.ésmn wp%cﬁrm,
Oxi dat i oes.&3, 020FEmbI) is Sdsd o@dx X Ghd HdOH deRcd. T raactidrs! btvied e dbienterhkature for 16

guj val enduis thgnHiltered. The filtratbCis|freatéd with sodium sulfafeC (58.0.3F adf tefiahydrefngn roed gx Mhe
15% NadOGlesiliidg mixture is sBrrddl and treated with 93% &ilfidic acid (75.4 g) to pH 2. The phases are separated5
27. 0 8. OThe aqueous phase id efracted with three 130 g portions of tetrahydrofuran. The organic phases are

13. 7 8. Ocombined and evaporafed@o dryness in vacuo. The reguiting white solid residueds dried at 60° in vacuo for
30.8 7. 072 hours, to yield 54.1 g (87.0%, 80.4% purity) of grodyct. ) 78
19. 3 8. 1.5 11.0 . 78
23.7 & %431 899 Bl EXAVPLE 5 Effect of the addition of hypochl orite
to the hydrogen peroxjde oxidation of 3-eth dr ox |no
Xregara%on of%-methuu?dmee 3-da icarboxylic acid via hyd Xag Jero%de andy géj ium Jpochlonte
A stirred mixture of 50% sodium hydroxide (52.0 g, 0.65 mole) and 3-methyl-8-hydroxyquinoline
30 hydrochloride (19.6 g, 0.10 mole) in 153 mL water is heated to 80° and treated with 30% hydrogen
peroxide (159.0 g, 14 mole) over a two hour period. The reaction temperature is maintained at 80-85°
during the addition, then held at 80-85° for one additional hour. After cooling to 85° (pH 11.6), the reaction
solution is treated with 15% sodium hypochlorite (50.0 g, 0.10 mole) and heated at 70* for one hour. After
cooling the reaction to 40°, the pH is adjusted to 1.7 with 37% hydrochloric acid (4.5 mL) and is further
35 cooled at 20° for one hour. The reaction mixture is filtered and the filter cake is dried at 60° in vacuo to
provide 10.8 g of product as an off-white solid.
U EXAMPLE 3

40 Evaluation of the hydrogen peroxide-hypochlorite seguential oxidation of substituted 8-hydroxyquinoline to
substituted pyridine 2,3-dicarboxylic acids

In the presence of 5.5 moles of aqueous base, a solution of 3-ethyl-8-hydroxyquinoline was treated at
85-90°, with from 8-14 molar equivalents of hydrogen peroxide. After holding one hour at 85-90° the
45 reaction solution was either cooled to room temperature and the 5-ethylpyridine-2,3-dicarboxylic acid
products isolated by standard procedures, or the reaction temperature was adjusted to 65-70 °, mineral acid
was added to obtain a pH of 10.5-11.5 and 1.0-2.0 molar equivalents of 15% aqueous sodium hypochiorite
was added and the 5-sthylpyridine 2 3-d|carboxyhc acid product was isolated as above after holding at 65-
70 for 1-1 1/2 hours.
50 The product yields were determined for all experiments and are shown on Table Il.
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5 “A sol ution of 3-ethyl-8hydroxyquinoline in 5.5 noles of aqueous base
was treated with 14.0 nol ar eqm%ﬂﬁf%ﬁg‘ hydr ogen peroxi de at 85-90[err].
After one hour, the reaction sol split and one portion was cool ed
to roomtenperature. Using standard procedures, the

5-et hyl pyri di ne- 2, 3-di carboxylic aciygpgpduct was i solated and the product
yi el d was determ ned The r emai n| ng portron was treat ed with a 5% aqueous

sodi um |yput,||| orte—sotutT o —ard—af LUI trours
5-ethyl pyridine-2 3-di car hnéisl figtign of 3; yl'#: H'f??‘\‘q“'T‘P!'"emm isalated and th

reqcjs oh Eypeginent\Nahbet MelanEquivalentsTét e5@: yMaladsquualmts:orrpar ed % Yield bie f ol | opi ng
tabl’'e. TABLE IV I npr¢venent O Yields| O BN&Gly| gy bEthyinwidine-33dicarbexyliocy| i c

Acid As|A Result OF The Sequential Addition 15 &id Hypochl ofite

To A Hyfirogen 4Peroxi gle Oxi daggon O 3} Et hyph 8- hydr oxyqui nofldgne Mol ar

Equi val gnts Mpbl ar Equi val engg Tenp 20 Tl me Hour sggg ncrease pf %
yi el dof H202 4 pf 5% Nagel 14 0.0 0.]25 828 anbi ept

16 2—2—30 = 0150 arbient

16 2 4.1 14 o0 1.po 90 anbi enfps 16
25.7 14 2 l.so 50 b eﬁg 15'0

25. 215’2L4 00 bnbign 1o

18. 1 EXAMPLE 6 Pr ¢par at i oB00f 3 et hyl - 808ydr oxjyqui nol i 8030 A stirfed

m xture|of o-dni nophénol (7688 g, 0.7D nol 8P, 85% o-ni trop¥ehol (40.0|g,
0.24 nole), ard 37% gaqueous ®@ (228 b, 2.89 nole) is heat® to 95 [efr]
uwr Nlerr] and trezkted W t Bo2-ethyl hcrol gpn (106.0 g, 1.8%s nole) over a
two heuf period. Aft¢r holdiiag for a pne hoor perfod, the gasaction is

quenche¢wth totaf—of 22 g S aaju.;}oea TO 7.0|wth
50% aqugous (160 g, 2. (L%_D The org'%ni c liayer 35 A, separatef,

cool ed, W%WW@'OM
solid (179.0 & 67.4% purityp0 EXAMPLE 7 400 Prepjarati on of3.0
3- met2hyl - 8- hyd oxyquilnol i ne WPdr ochl ol i de AOstirrled mi xt ur@bf
o- am nophenol £5.18 kg, 47.54m0le), [prr]-gtrophenol (2.9%p&kg, 20.9 pole),
and 379% aqueous HCl (7.27 kaao73.7 no e) isoheate to 85- 9&2 err] and
t r eat ed wrttr—2=mnethytacrotrermover—a 2—t4—hour—perTtod—Werm addirtTomm i S
conplete, the reaction tenperature is held at 90[err] for one hour then

cool &4 ., 45 1sobutyl alcohol (20.4 kg) and tol uene (21.9 kg) are
added aggﬂiﬂguhater I's renoved by azeotropic distillation; the remaining

rgggm 360 Aatldd oftnb Sec@HRbiHSlaradRH pbrbidetHyBsthiorl uidatidn!t5 hydidd6 perskiddaR d W t h

hydr Qg hl ordngine addltioPbt HyliBgen pardkiad to @SoftioR ot SokhyeRldrNdilinedn 6.5 mdfes Isgbas% 5%

purity) at 8595+, the reaction solution was split. One portion was cooled to room temperature and the 5-
) ethylpyridine-2,3-dicarboxylicacid product was isolated using standard procedures and the reaction vield
\ was determined. The remaining portion of the reactive solution was treated with mineral acid to a pH of 10-

11 at 75-78° then 1.0-2.0 molar equivalents and hypochlorite was added at a 15% aqueous solution. After
40 one hour, 5-ethylpyridine-2,3-dicarboxylic acid was isolated using standard procedures and the reactlon
yield was determined. These yields are compared in the following table.

-

TABLE lll
4 Improvement Of Yields Of 5-Ethylpyridine-2,3-dicarboxylic Acid Via The Oxidations Of
3-Ethyl-8-hydroxyquinoline
Molar Equivalents | Molar Equivalents pH : Temp. °C Increase of % Yield
of H202 15% NaOCi
50 8.0 2.0 11.0 75 270
8.0 1.0 - - 13.7
8.0 20 110 78 308
7.0 1.5 110 78 193
55 8.0 1.5 1.0 78 237
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pyri di ne- 2, 3-di carboxylic acids

hydr ogen,
together to forma ring,
where n paampLes 4, X i s hydrogen;
fromthe group consisting of hydrogen,
GErRet of the GidRtioh bf Hypébhioiy &l the/hydro§driefokide &lidatidn]of B-ath@@Hhydrbxyqdiolie |
Cerr] -Cerr]

al kyl ,
-Cerr]
cayr

derr]

Wi t h onewsg] eooled

halogen

y f oFHHPAS B9

halogen

or

met hyl ,

i ER o BB By ¢

hal ogen,

CJerr]

"EP 0331 899 Bl Clains 1. A nethod for the preparation of
X [err] 20 wherein X is
o that when Y and Z are taken
and YZ Is represented by the structure:
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EXAMPLE 6

Proparation of 3-ethyl-8-hydroxyquinoline

A stirred mixture of o-aminophenol (76.3 g, 0.70 mole), 85% o-nitrophenol (40.0 g, 0.24 mole), and 37%
aqueous HCI (228 g, 2.31 mole) is heated to 95° under N2 and freated with 2-sthylacrolein {(106.0 g, 1.26
mols) over a two hour period. After holding for a one hour period, the reaction is quenched with a total of
425 g of water and the pH is adjusted to 7.0 with 50% aqueous NaOH (160 g, 2.0 mole). The organic layer
is separated, cooled, and dried in vacuo at 90° to give the product as a dark brown solid (179.0 g, 67.4%

purity).

EXAMPLE 7

Preparation of 3-methyl-8-hydroxyquinoline hydrochloride

A stirred mixture of o-aminophenol (5.18 kg, 47.5 mole), o-nitrophenol (2.91 kg, 20.9 mole), and 37%
aqueous HCI (7.27 kg, 73.7 mole) is heated to 85-90° and treated with 2-methylacrolein over a 2 1/4 hour

period. When addition is complete, the reaction temperature is held at 90° for one hour then cooled to 50°.

isobutyl alcohol (20.4 kg) and toluene {21.9 kg) are added and the water is removed by azeoiropic
distillation; the remaining reaction mixture is cooled and filtered. The filter cake is washed with isobutyl
alcohol and toluene and dried in vacuo at 60° to give the hydrochlorlde salt of the product as a bright
yellow solid (5.28 kg, 96.5% punty)



90 [err] C, adding mneral acid to obtain a pH of about 8-13, then adding
about 1.0-2.0 nol ar equival ents Bfﬁg ypochlorite as a 5% 30% agueous
solution or generated in situ bF S8BT on of chlorine gas and after one
to two hours at 65-75 [err] C, the product dicarboxylic acid nay be

i sol at etlaimé. A nethod according to claim1l wherein 8.0 nolar equivalents
of hydrogen peroxide and 5.5 nol ar equi val ents of agueous base are added to
a sti rredAsetist i the @feparaton b Bytidinelds-Scammio ¥o@bts Rahide at a 10

tenperature range of from60-100 C and is held for one hour after the
addision is conplete at said tenperature range before adding a mneral acid
to pH 8-13 and adding 1.0-2.0 nolar equivalents of hypochlorite. 3 A

met hod according to claim2 wherein the pH range of the reaction mxture is
10.5 to 11.5 at the time 15 quQ%Hte addition. 4. A nethod
according to claim2 wherein 1. rvalents of hypochlorite is
genef’ated in situ by the direct additiopjof chlorine gas. 20 5. A nethod
according to claim2 wherein 1.5 | ar ui val ents of hypochlorite is added
as a 5% 15% aqueous solution. 6 t ccording to claim2 for the
preparation of 5-substituted, &-substNtuted,C8@HS5, 6-di substituted
pyrigine-2,3-dicarboxy|ic acids fromthe appropriately substituted

8- hydr oxyqui nol i ne precursors or the 25 acid addition salts thereof. 7.
A met hod according to claim6 for t?g ?reparation of

5-et hyl pyri di ne-2, 3-di carboxylic ac rom 3-et hyl - 8-hydroxyqui nol i ne or
thesacid addition salt thereof. 30- 8 A nethod according to claimé6 for

t he g@reparation of 5-nethyl pyridine-2,3-dicarboxylic acid from 3-

met hyl - 8- wyasioxyqui nol i ne or the acid addition salt thereof. 9. A nethod
accor di ng t &ighyiraget hilogen dn nehiyicwithi the provisoQiiat Pyehi Yind &-afe RBkeilitégdthBayYokha aci d
f r om 8- hydngoand YZjsiiepresented by the tsinetuess HCH)e Ghhbrd @is Barl4f X isthgdregen; 35

Pat ent anspr Ucidnd Zleachssprssint eembersr seldetpd trarh the igepupy comsiBling iotlydrogen haldgem Idp@as gur en
der #For neflkyh (s hydroxyalkyl, C1-Cs haloalkyl, C1-Cs aminoalkyl, Ci-Cs sulfonylalkyl, nitro, XydrbyNomgL- 50
55 i n ERBoxy( agyhamidos arpipg. C1 Qe Rlsyjaming, ditowernlisylanyito, CeCy allnilsulfadgl suibrBgiocyr daB
wenn Y ungepy! sptionsibysukstitiiedvithens Pl greum @i-Greatkyi=bifony! greuihaldgen, hydreay, YZ

durch di e°'sF‘F"i?{§:1§P‘¥' o @42:;'_? -whep, taiers fogether. i and, Z sy i fprmna 3ing di whigh | ¥t are X
VAsSS or sto %rffeéin. the ructure: -(CHz),-where n is ap lrftqqu §qlqctefl |frP|lnl:1 or 4, prollgqﬂ thart |X i$1 11
11117 JWdrogenR g«
LM R
eak
35 -c=c- =c-,
- where L, M, Q, and Ry each represent members selected from the group consisting of hydrogen ,
/ halogen, Ci-Cy alkyl, C1-Cs alkylsulfonyl, C1-Cs haloalkyl, amino C1-C, alkylamino, diloweralkylamino,
and trifluoromethyl, with the proviso that only one of L, M, Q or Ry may represent a substituent other
40 than hydrogen, halogen, or G;-C, alkyl,
characterized by reacting an 8-hydroxyquinoline compound of formula If
X
45
Y. .
g
n
50 Z
OH
85
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EP 0 331 899 B1 Y und Z jeweils Mtglieder darstellen, die ausgew hlt sind
aus der Gruppe, die aus Wassersto , G -C6-Al kyl,

Cl- Crs- Hydroxyal kyl, Cl1-CQOg- Hal og%élglssﬂiwéi C6- Ami noal kyl ,

Ci - Ce-Sul fonyl al kyl, Nitro, Hydroxy, Fornyl, Carboxy, Acyl, Am do, Am no,
C - CA- Al ky| 3fBréiPx, Wiahd 2 AR =8 1ak3ehisua 6t Jormbid 1 Sfbve WRHDUNSabo&tINY H4 mokdt danashits s
oder Phenyl nydtee perasdy ad b 80m-80% bguesus Gbiufigh- i the/ b@EdnBP 85 5.61 mdict -eAlivantsLdif O-
<,is N¥dugus basy at lde1003€and hbilifg X Yne IRUECKllowsd by tudlingedaldyrbagtidafidure to 25-
subst i t ui er 89°d)ekiingmineral Adld 16 obiaitl apH oivelsunt 8132 then sdaiiyabaEe NG ERlareuitaents @i Nnen
R ng, bl denhypbochivgite, asi n15%-300% guedes spirtitnedr| genasateclin ity iyhthel iadditish ot kitlasine gas and

- (CH2) n-, weiter pnerto iWorheurg alrB5G’5 ZGlthe prasluct digarboxgliesactd na be isdlatedisgewi | hit i st
vor ausgeset zt, daB X Wasserstoff ist; oder 10 L MQR -C=C-C=C-, 65

worin L, ¥ AQrathed acpordingeidiaim 4 wheginr 8- melan/papiyalerds eff fydrogenaperqyisia and 5.5 molar

Gi - C4- Al ky| equivplonts oinpquequs basensry [added o a siradatolyliennot & fRynuigr| frydroxyquinoline at a
Cl- C4- R kyl WWB‘}""DFWP@&E?’&IGQ% 0151 378 i, peig for prel howr #fiet | glad%%t'%mat@'ﬂppe
ausgew hht e PRPPgLIeSaNEe baloresidding a minarl acid) iy PH AdY aprbaddigg 8.0 melpRauivists ¢ v
Q oder Ri eMPBA™Mn Wasserstoff, Hal ogen oder Cl-C4-Al kyl verschi edenen

Substi t uent n , C ' ' .
8- by dr %X;’/ég hﬁ%ﬁ}% %ﬁ%ﬁ &;ﬁ*ﬁ%ﬂ gewrhgrg@‘rﬁir?edh rﬁrfglég,g{ﬂ)é( ?éf@l&l? fiaurd'@Fo SR Y1E e time
~~~~Y. 25 Oklﬂﬁ 5 Inder X, Yund Z wie far die Fornel | oben
beschri ehgnasidiidd adbolding MIGiABiwhdrei S miofhr Sivhickid éf@-g;?o@ﬁlé‘rﬂa Wgephted iRl BE texi d
al s 30-50% gifyct dkikide di SRérinb §&ING I n Gegenwart von 5,5 Mol aqui val enten

wiBri ger YJ Base bei 60-100*C unsetzt und 1 Stunde hilt, gefolgt
vom Abkl 8. er nlitiod eddlding @6 SEIMSZ Whisigin &5 fmofkb equitiests oMiyPocHiBlite FLddidétEas\aD5P6-15%

M ner al si ur equeeuisbiotieal t en ei nes pH von ungefahr 8-13, dann der Zugabe 40
von ungefihr 1,0 - 2,0 Ml iquival enten Hypochlorit als 5-30% ger w Briger
Losung odier Aimsthed aecodling dhclaiine faiutbrabreparation @i$hsobstjtutod ci-substitod, and®.GctiisBbstituied

ei ner bi s zwaidinggwigarhoxyls acls o the@ppiopriaelycrybatituted Brhydrpxygvirndiog rrequssolsioe the
wer den2sk annacidaddiffen salitheraofnach Anspruch 1, in dem 8,0 Ml i quival ente
Wasserstof fperoxid und 5,5 Ml iquival ente 45 .waBrige Base bei einem
Tenper at Ur b&resthed agrgding de ‘i'wﬁ@'gblﬂ RepRzetion o Stk ipriding-2Sdisgrbaplircasidgrom S-ethyl-
Hydr oxychi nBTYqievepinoline s fha peid pddiignsafdiereglar den und nach Beendi gung der
Zuqabeaoeld:l eASr;[xe"fhr}J eaocl?o%ing to claim 6 for the preparation of 5-methylpyridine-2,3-dicarboxylic acid from 3-
methyl-8-hydroxyquinoline or the acid addition salt thereof.

9. A method according to claim 6 for the preparation of pyridine-2,3-dicarboxylic acid from 8-hydrox-
yquinoline or the acid addition salt thereof. '
35

Patentanspriiche
o/ 1. Verfahren zur Herstellung von Pyridin-2,3-dicarbonséuren der Formel |
40
45
50
(I
55 in der

X Wasserstoff, Halogen oder Methyl ist, mit der MaBgabe, daB8 wenn Y und Z zusammengenom-
men werden, um einen Ring zu bilden, und YZ durch die Struktur: -(CHz),- dargestellt wird, worin n 3

oder 4 ist, X Wasserstoff ist;
* [+ L M l S *




dem Ténper af urberei ch gehal ten werden, bevor man eine M neral saure bis pH
8-13 zugibt und 1,0 - 2,0 Mol dqghvtg:gﬁ EL pochlorit zugibt. 50 3.

Ver f ahren nach Anspruch 2, in d rh;? erei ch der Reaktionsm schung zur
Zeit der Hypochlorit- Zugabe 10,5 bis 11,5 ist. 4. Verfahren nach Anspruch

2, in dem 1,9 Mkighéis/ Mhdibde? aiibiRR, Hid bushewshit Sihd buster Ghipsh, QieCtius WekRrstorgabe

von Chl or GRfagéh; ERBIGAKINGE: A& Hydreryalyl, /et IHGERIAACCARIRRIaIANC2Cs -SuliordRIky1L, 5

Mol aqui valni, Blydiy0 Estm@l Chrbeidy SAdY, Anidog Aminb, B L lddemino| DidiétgRBBAfIRo, Weraden. 4

... 1211 |Alkyfdiforyd,| Sulfonarido @des PhenyiO GegBbenbnfally @itFeirier 613Csblkyigruiips, 101 £0z FAIKRIsa@ioy

Hersisel | ungigruppe, Halsgehs Hydrowye odee MiifluGrmsthiigrupreLsulsstituion, hestelht.Syng-Young Zo wbant sis er -

t en Pyr i diznsawridagbnaremdo wardern; eimem IRingdbildery ééringmdt demb¥Z idaigpsielit ivd durch die

8- Hydr oxy cruktarl (@Hz2)e modf & eine gahae Zeht ist, rdienauS3Laderatialisgevwdhitista voreusgesejzt, a8 X

Ver f ahr en Wasedistofhistpedech 6 zur Herstel | ung von

5- Et hyl pyri di n- 2, 3-di car bonsaur eaus 3- Et hyl - 8- hydrox- ychi nolin oder dessen

Sl ur é&ddi tionssal z. 8. Verfahren nacp gngpgruch 6 zur Herstellung von

5- Met hyl pyri di n- 2, 3-di carbonsaure au ?/e‘ Byl - 8- hydroxychinolin oder

dessen Sliureadditionssalz. 10 9. Vegéghceo-pach Anspruch 6 zur Herstellung
svon Pyridin-2,3-dicarbonsdure aus 8- Hydroxychi nolin oder dessen

Sl ur gf‘dd' . §E,alh,zo REN SDGHn9 gl P?us%asf}e A FRG%, SRcRARRE X, L AistioRf leS
pyridine- 4, 37, b&%@%}ﬁh] SU&ESaaminG! Bitledera kylarhino und Trifluormethy! bestehenden Gruppe
~~~~~~~~ X ewshite Mitglieder darstellen, mit der MaBgabe, daB nur Gie&- Vool M, Q oder Ry einen von CO O
H so Wasserstoff, Halogen oder C1-Cs-Alkyl vé‘rlé‘cﬁéa‘nbn Butidfiehteh AakEBAsh RannX

r qQI,~Sent gjaiilchijoRdhRzeithity, da @B e hiyarhRERBIAVveRIndURy &bk Porme1 NGt hyl e, &

condigyi on que 3 | orsque Y et Z fornent ensenble un cycle. et

YZ est reprdsent6 par la structure: -(CH2)n- dans laquelle n est dgal A 3
ou 4, X reprdsente un atone d' hydrogbné$ Y et Z repr6sent ent chacun un
groupe choisi parm un atone d' hygrogb e, d'hal ogbne, un

25
30
(LD
35
in der X, Y und Z wie flir die Formel! | oben beschrieben sind, mit ungeféhr 7 bis 14 Mol&quivalenten
_ Wasserstoffperoxid als 30-50%iger wiBriger Losung in Gegenwart von 5,5 Mol&quivalenten waBriger
O/ Base bei 60-100°C umsetzt und 1 Stunde hilt, gefolgt vom Abklihlen der Reaktionsmischung auf 25-
90°C, von der Zugabe von Mineralsiiure zum Erhalten sines pH von ungefihr 8-13, dann der Zugabe
40 von ungefihr 1,0 - 2,0 Mol4quivalenten Hypochlorit als 5-30%iger wiBriger L&sung oder in situ durch

die Zugabe von Chlorgas erzeugt, und daB nach einer bis zwei Stunden bei 65-75¢C die Produkt-
Dicarbons#ure isoliert werden kann.

2. Verfahren nach Anspruch 1, in dem 8,0 Moldquivalente Wasserstoffperoxid und 5,5 Moldquivalente
45 wiBrige Base bei esinem Temperaturbersich von 60-100°C zu einer gerlhrien L8sung eines 8-
Hydroxychinolins der Formel Il gegeben werden und nach Beendigung der Zugabe eine Stunde bei
dem Temperaturbereich gehalten werden, bevor man eine Mineralséure bis pH 8-13 zugibt und 1,0 -
2,0 Moldquivalente Hypochlorit zugibt. -

s0 3. Verfahren nach Anspruch 2, in dem der pH-Bereich der Reaktionsmischung zur Zeit der Hypochlorit-
Zugabe 10,5 bis 11,5 ist. '

4. Vertahren nach Anspruch 2, in dem 1,5 Moliquivalente Hypochlorit in situ durch die direkte Zugabe
von Chlorgas erzeugt werden.
55
5. Verfahren nach Anspruch 2, in dem 1,5 Moldquivalente Hypochlorit als 5-15%ige wéBrige L&sung
zugegeben werden.

“ TR0 O I



K> ' ' groupe al kyl e en Cl-C6, hydroxyal kyle en Cl-Cr,
hal oal kyle en G -CG am noal kyl P , sul fonylal kyle en C1 -Cs,
nitro, hydroxy, formnyle, car boxy,ipnglﬁqza,”z?%do, am no, 40

al kylamno en G -C., di(alkyle inffrieur)amno, alkylsulfonyle en Cl-C4,

sul f onang,dayerightbnHEH MisBrubl £ Rir ifalstefidHg Von Sib3fitlibeR, BMBSiiTRes S didibkiilie- en
Cl-C4, al kydnseyrbin2glaRaBbhshivken &4 doh! Geciinotdbshtuibnbd 8-RPdoxythholi-VudRerh bakr @y OU
un groupe trén $auksaddriohbishizene, et Y et Z peuvent forner ensenble un cycle dans
| equel YZ est represent par la structure -(CH2),- dans laquelle n est un
en{_i/ers 6BalVedahtenaiachAnspruchof ehirtHorstellung arorkS-Ethplpytisiinradicarbomstiaraas 49cthyl-8-hydrox-

d' hydr ogbnerchimlin oder descamBuleadditighsialz. C=C- C=C- 50 dans lequel L, M Qet R
representent chacun un groupe choisi parm un atonme d' hydrogbne, un atone
d' hal ogbfe,Vedghregr reglp Anspryel |6o2zus Hectellg, vop | SatiyipyfidimaP-dicasbonedurecaps 1Mptd Py | e
en G - C4, hadppeninolin eder daspenSawpadditionsselz. (i (al kyl e i nf 6ri eur)ani no et

trifl drond- 65 thyle, & condition que seul |'un des groupes
M 0 b St e 2l BYTeipicupdesis e Srpipoin oder

d' hydr ogbn&®%g #9085%88 un groupe alkyle en C -C4, caract~risd en ce

gu' on fak%’&a%%k% un conpos4 dérivd de 8-hydroxyqui nol eine de fornmule 11:
131 .1 Phe f11111112 EP O 331 899 Bl x OH 10 Ctl ) 15 dans

| aquel'l e X profsfd aepréiBillion kR bRaifkes ilehooRfitlos W8 rAfigH © | Ci-dessus, avec
d environ 7 a 14 equival ents en nol es de peroxyde d' hydrogene sous |a forme
d' une sol ution aqueuse a 30 jusqu'a 50,% en presence de 5.5 dquivalents en

| e d' une base aqueuse a 60-100 C, av€c nmintien pendant J) une
hour e spui s refroi di ssenent du nel ange feactionnel & 25-90 C, on ajoute un
aci de m neral pour 20 obt enY- yF8 a 13, on ajoute ensuite
d environ 1.0 a 2,0 equivalents en es un hypochlorite sous la forne

d' une solution aqueuse a 5 % jusqu'ia 30 0*; ou gébn6re in situ par addition
de chlore gazeux, et apres 1 & 2 5-75 * C, |'acide dicarboxylique
produi?® pout etre isole. 2. ‘Pro gb/elﬁii cation 1, dans |equel
on ajoute 8,0 equival ents en nodes de peroxyd

(I

dans laquelie :

X représente un atome d'hydrogéne, d'halogéne ou un groupe méthyle, & condition que
35 lorsque Y et Z forment ensemble un cycle, et YZ est représenté par {a structure : -(CHz),~

dans laquelle n est égal 2 3 ou 4, X représente un atome d'hydrogéne ;
. YetZ représentent chacun un groupe choisi parmi un atome d'hydrogéne, d'halogéne, un
) groupe alkyle en C1-Cs, hydroxyalkyle en C1-Cs, haloalkyle en Ci-Cs, aminoalkyle en Ci-
Cs, sulfonylalkyle en Ci1-Cs, nitro, hydroxy, formyle, carboxy, acyle, amido, amino,
40 alkylamino en C1-Cs, di(alkyle inférieur)amino, alkylsulfonyle en C;-Cs, sulfonamido, ou
phényle éventuellement substitué avec un groupe alkyle en Ci-Cs, alkylsulfonyle en Ci-
Cs, un atome d'halogéne, un groupe hydroxy ou un groupe trifluorométhyle, et Y et Z
peuvent former ensemble un cycle dans lequel YZ est représenté par la structure -(CHz),-
dans laquelle n est un entier égal & 3 ou 4, & condition que X représente un atome

45 d*hydrogéne ; ou un groupe

LM
,.91}1

-C=C~C=C-
50

dans lequel L, M, Q et R représentent chacun un groupe choisi parmi un atome
d'hydrogéne, un atome d'halogéne, un groupe alkyle en C,-C;, alkylsulfonyle en Ci-Cs,
haloalkyls en Ci-Cs, amino, alkylamino en C1-Cs, di(alkyle inférieur)amino et trifluoromé-
65 thyle, & condition que seul I'un des groupes L, M, Q et R; puisse représenter un
substituant autre qu'un atome d'hydrogéne, d'halog2ne ou un groupe alkyle en Ci-Ca,
caractérisé en ce qu'on fait réagir un composé dérivé de 8-hydroxyquinoléine de formule II :

13

* 4 L M S *



25 d' hydrogene et 5,5 equivalents en nodes d' une base aqueuse, dans une
solution agitee de 8- hydroxyqu%P§h$¥Hﬁ%gﬁ formule 11 & une tenperature de
60 & 100 *C, et on maintient pend oure aprbs la fin de |"addition,
cette tenperature, avant d' ajouter un acide mn6ral & un pH de 8 a 13 et de
1,0 a 2.0 equivalents en noles d un hygochlorite. 30 3. Procede solon |la
revendi cation 2, dans |equel |la plage fle pH du nel ange r6actionnel est de
10,5 a 11,5 au nonent de |'additiyon d' Un hypochlorite. 4. Proced6 solon |a
revendi cation 2, dans loquel 1,5 €y - nodes d' hypochl orite sont
gends~s in situ par |'addition direfte df e gazeux. 35 5. Procede
selon la revendication 2, dans l.egus b 1,5 equival ents en nodes

d' hypochlorite sous la forne d' u@e so aqueuse a 5 %jusqu'a 15 % 6.
Procede selon la revendication 2 pour |a préparation d' aci des (pyridine
5-substituee, 6-substitu~e et 40 5, 6-di gHpsti tuee) - 2, 3-di car boxyl i ques
A pattir des precurseurs dé6rives de 8-hydroxyquinol ei ne substi- tuWe de
mani ere appropriee, ou de leurs sels d addition avec un acide. 7. Procede
selon la revendication 6 pour |a prepaggaty on de |'acide

5-et hyl pyri di ne- 2, 3-di carboxylique a partir de |a

3-et iyl - 8- hydr oxyqui nol ei ne, ou de son sel d' addition avec un acide. 45 &

Procede Sﬁéng‘aadué\lerﬁv\eﬁp %@rg&tglg qﬁe Redits Jld%r Qrﬁ iea'lt él—g&s$ %gdcq?enwron 7314
5- met hyI pg&dl oS o male 4& 6 driydieBer@ sBR4 fofmed @urleBolution aqueuse 2 30 jusqu'a 50
3-met hyl - &, BY grsssnrsled 619 k&iivaBnto bn MBle AR B85 agliodd @ dol10D 8Vévec MBintidh ip6iR¥ant9-
Proged6 S GheDRbuledpulsruRRbsarcAt AIPMEIBngR FSbtionitel B 281008} brioBloulurl ackil iiRéral pour
pyri ghi ne- ghtenirdinCpH a@nwrbh §LeE 13% of Qjdiler enétiite Afbnviron 11 B-2/0yéLivaigntiuén mbdis iunou  de
son sel dhypdehidritecsdusild @@mel B'useCsoltion dybeuse 2 5 % jusqu'a 30 %, ou généré in situ par addition

de chlore gazeux, et aprds 1 & 2 heures & 65-75 *C, l'acide dicarboxylique produit peut étre isolé.

2, Procédé selon la revendication 1, dans lequel on ajoute 8,0 équivalents en modes de peroxyde
25 d'hydrogéne et 5,5 équivalonts en modes d'une base aqueuse, dans une solution agitée de 8-
hydroxyquinoléine de formule Il & une température de 60 & 100 °C, et on maintient pendant une heure
aprés la fin de I'addition, cette température, avant d'ajouter un acide minéral & un pH de 8 3 13 et de
1,0 & 2,0 équivalents en moles d'un hypochlorite.

30 3. Procédé selon la revendication 2, dans lequel la plage de pH du mélange réactionnel est de 10,5 &
11,5 au moment de I'addition d'un hypochlorite.

4. Procédé selon la revendication 2, dans lequel 1,5 équivalents en modes d'hypochilorite sont générés in
situ par I'addition directe de chlore gazeux.

5. Procédé selon la revendication 2, dans lequel on ajoute 1,5 équivalents en modes d'hypochlorite sous
la forme d'une solution aqueuse 2 5 % jusqu'a 15 %.

6. Procédé selon la revendication 2 pour la préparation d'acides (pyridine 5-substituée, 6-substituée et
40 5,6-disubstituée)-2,3-dicarboxyliques & partir des précurseurs dérivés de 8-hydroxyquinoléine substi-
tuée de manidre appropriée, ou de leurs sels d'addition avec un acide. :

7. Procédé selon la revendication 8 pour la préparation de I'acide 5-éthylpyridine-2,3-dicarboxylique &
partir de la 3-éthyl-8-hydroxyquinoléine, ou de son sel d'addition avec un acide.

8. Procédé selon la revendication 6 pour la préparation d'acide 5-méthylpyridine-2,3-dicarboxylique a
partir de la 3-méthyl-8-hydroxyquinoléine ou de son sel d'addition avec un acide.

9. Procédé selon la revendication 6 pour la préparation de I'acide pyridine-2,3-dicarboxylique & partir de
50 la 8-hydroxyquinoléine ou de son sel d'addition avec un acide.
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