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FLOW Bl AGRAM * | [err] 20 [err]- 35 ferr] 45 The invention relates to a
novel nethod as defined in claim I eparation of substituted
F* Baph el

pyridi ne- 2, 3-di carboxylic acids X [err] EP 0 388 619 B1
wherein X is hydrogen, or methyl, with the
provi so that when Y and Z are tuakanagraget her to forma ring and YZ is
represented by the structure:[err] where nis 3 or 4, X is hydrogen; 5 Y
is hydr ogen, hal ogen, [err] alkyl, [err]

hydr oxyal kyl , [err] kal oal kyl, [err] am noal kyl x [erg] squonyIaIkyI

ni Lo, hydroxy, |, aﬁﬁboxy, acyl, am doy ' [err] alkylanlno

di I ower al kyl am no, JFeny] alxyl§ﬁk?ﬁﬁVP"‘sul , or phenyl optionally

substituted with 10  4-Picoline al kyl

group, [err] al kyl sul'fonyl™ group, hal ogen, or trifluoronethyl

group; Zis hydr ogen, [err] al kyl, [err]\

hydr oxy&l kyl , [err] pal oal kyl, [err] am noal kyl,,[err] sulfonylalkyl

nitro, hydroxy, for- nyl, carboxy, acyl, am do, anlno [err] alkylanlno 15

di | ower al kyl am no, Cl -C4 al kyl sul fonyl, sul fonam do, or phe- nyl

optionally substituted with one C1 -C4 al kyl group, -4 al kyl sul f onyl

group, jgal ogen, hydroxy, or trifluoronethyl group; aﬁ% en taken together,

Y and Z may forma ring in which YZ are represent¥g- N8z st ructure:

[err] where n is an integer 20 '

seﬁected from3 or 4, provided that X is hydroge
M Q and Rl each represent menbers sel ected
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45 The invention relates to a novel method as defined in claim 1 for the preparation of substituted pyridine-

2,3-dicarboxylic acids of formula |
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from t'he *group consi sting of hydr oxy, haI ogen, Cl-C4 alkyl, C1 -C4
al kyl sul fonyl, Cl -C4 hal oal kyl argf - al - 30
kyl am no, dil oweral kyl am no, and I‘Iﬁ uoronet hyl, with the proviso that
only one of L, M Qor Rl may represent a substltuent ot her than hydrogen,
hal ogen, wedreilcl - C4 al kyl . Conpounds of fornula | are prepared by oxidizing
a substitutgd quinoline of formula Jidbghs dr mbiny\il tRe Proviso thét whsndr ahd Zrals
as described for fornula | above, RZakelRtbgethdt tafatin Ringiarel YZ ie dapleséntealy bygan,
hydroxy, [err] with the hydroxy, at stremsé: -(CHg,.-herp eisrd ori4sX Bthipdrogenhan
hygrogen; Yise N-oxides thereof; the tadmgbnauivgen GnCsalivl. €1-Chbydeaxialkyl.n t he
presence of aqueous base using hydrdyeh paleatili d&-Ge obrhinsaliad. (5-Cadenlfonvisfkylof
hypochl orite. Aqueous bases suit abl etfophydipxe frvk greborst asWdarpido. tafinoj Gyent i on
are selected fromalkali nmetal and Fiviamiee| dipweslkylamingrePuls AbisHioPte Sukang
carbonates such as sodium pot a55| u "aF‘fdPh?'LR?g:T\g\HEWEaHYéFW A, 208y EsCro
carbof4t es and mi xtures thereof. ?HPB%QH’HP'J'H %qwgﬁﬁ% or

6

pot assi um hydroxi de are the preferr “B’&E‘% ygﬁ’“p' 88 1
presence o$¥2 0-10.0 nol ar equi val e%g (e %'g g" yalky %é,gj pal "[35' 6 0
nol ar equi val ents), quinolines of faof in ammo
7.0-2Q,0 nol ar equival ents of hydro n9€e, (Rr%@; l')gu, ar
equivalents, at [err] preferably [er,{y oi{?{yﬁ Skibat aﬁ _élg,Q,,g, (;1_(;‘
reaction tenperature is maintained ffgis@fony Egsip, qgggehouyd,@& [,,eﬁ,rﬂ],oromethyl
Kojerabl y [err] The reaction m Xt urgoud; and whérDiakeR thgbtRerd t €nper at ure bet ween
about [ erry ajrzhsy ol ¥rirghowhic ¥ drd  a8tesdhtdd byrhe Stfuictiret SCHRYC dtlerb @ iddtimeger a pH
of abapt 8-14, preferably about 10. Sselbdtedtron8 oit 4) pravilédrimat X1s Kydrbgéh; oro! ar
equivalents (preferably 1.0-2.0 nolar equivalents) of hypochlorite anion is
added as a 5% 30% aqueous sol ution or is generat eg‘ h{; Sigh U by the direct
addi tion of chlorine gas. Reaction tenperatures o fl[err] are

sui tabl e, however, additional reaction tine is rg | ower
tenpers@tures for conplete oxidation to occur. 10 The Oxi dati on of

qui nolines of fornmula 11 to pyridine-2, 3- d| carbox i c acids of forrrula I
according to the nmethod of this mve‘?’ﬂefeﬁ(')% ro L3pd éﬁchargprgfai:l\g?g

The initial step of the oxidation reéf’ °"l"ﬂ§""€|° gf C4alkyl
nonhet er o- aromatic ring bearing the "‘I’ Ic?‘ Iuoro %h g&ogl de
I n thé’opresence of aqueous base to 37«? a"f L St j’he

second part of the process is the o

|12 'nteb%%uﬁés%?fo‘rﬂul&ﬂr@%dd%y@ﬁ&;ﬁ ms&m.m ey §rmWa Ee Sthuct on
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wherein _
X, Y, and Z are as described for formula | above,
Rz, Rs, Re and Rs are each hydrogen, hydroxy, SOsH, SO2Cl, SH, halogen, NO2, NHz; with the
50 proviso that one of Rz, Rz, R: or Rs is other than hydrogen and when Rz is

hydroxy, at least one of Rs, R+ and Rs is other than hydrogen;
the N-oxides thereof; the acid addition salts thereof; 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 are selected from alkali metal and
s5 alkaline earth metal hydroxides and carbonates such as sodium, potassium, lithium, and calcium hydroxides
or carbonates and mixtures thereof. Aqueous sodium hydroxide and aqueous potassium hydroxide are the
preferred bases.



15 hypochlorite anions as ill ust rat ed in flow diagram 11. FLON DI AGRAM I |
20 [err] 40 [err] wherein [err] gg#%%a xture of nmenbers sel ected
fromthe functional groups consi st n§ 15 carboxylic acids, glycolic
aci ds, al dehydes, hydroxynet hyl groups, and other al kyl groups at

i nt er medi at enIheAgesn® of @0.148trmdk? oquivaloh8 3f Bfa6dhs lode \BrelolBI WY Raisr éa.x.dané?&g
peroxi de iguinglind siriébIg 1Ifed trdatd@ with BiSdut PE-PEIRInbIB eqSildldhts df hidrogeh Berdade preferabi €
aromati c rasap skl eRivaiditsPai 25 GISYC, PigRABI| 85 igh €C.aFdiewing thePidatien, ahe feabiioh
t he conpl atrnmratupd isondinthiriot don abibast br@ HoGrsat 126 1-125 * Cprefratitgl 8529823 Ct Thetrbtidni miicthre
di ar boxylis coolad it fempalatard betwdn@b@it25rF90¢ Bepreferatly about 65 07011G and ndierd! bid ik iaddad Of

t he i nt r odecbtéioa pdfof akipet 8114p prefatably iabaut #0H-1Ir5. Abthis éimgricied.0 dhblar dqnivdlantsi(preferablyt he
react i on yiGe3.Qimolprteqhivalentskefrhypashiprile aricatis addipdies :1$%130% faqueles solutiant or irgepdratechin a
range of @by theydisch addiioniof; chloring gax.cRgattion tteryrerstutesos! abovec 25 *o125 e Gebu suitable,
After the haweypt adsitions recsigtin is reapited atlower tampeiatires i eempleta exdation dnoasyr.
generat¥d | n'e; ?‘H“ng“c Fenolings) F"tﬁ”ﬁ‘l“l'a‘é'fto EYﬂd@P‘?-ﬁ'@"’g‘H@‘V""t%@s pifaraulad gegording de thewed
by using 4G5 Bl"d‘éea?f’ @ 96? Tl"%ﬂt'a'f%?P o e gxjdation seastiogsis the
EP0388619I§ %ase ‘h oL Pd 66@9%52'& FF"tpé%s "Ps
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%E mg EWP )
llye 1 a. %ﬁ an
be ob t §l§ dﬂﬁl Q’ ofa ula %ﬁl i S %ﬂn?grbwllc a:::%‘ tunc "'5" \RXOP%S cté?gl
and |so *at y standar proce ures such as filtration or extraction into
an appropriate organi c solvent such as tetrahydrofuran, acetone, a [err]
cohol, or a nono [err] ether by @tkekagng 9l ycol. A preferred organic 5
solvent is tetrahydrofuran. Anomg-tihectompounds that can be prepared by
this prsacess are those shown below in Table |I. Table I 10 [err] 50 Formul a
Il quinolines which may be used in the herfin- descrlbedjprocess are:
3- et hyl - 8- chl or oqui nol neR58 chl or oqui nol i jhe, 3%¥net P/l - 8} chl or oqui nol i ne,
5- hydr oxyqui nol i ne¥\82suig mpthyl-
qgui nol i ne)sul fonic a jui n S+ I

negat i ve

5-ni t r 8- hydr oxyqgH “epd tHE Tike. I n et ﬁgffaullitate a further
under st andi ng of the invejtion, -the follow ng- exanples are presented 55
primarily for the purpose bf illustrating re specific details thereof.
Unl ess ot herw se noted aII parts are by weight and al |~degrees are degree
centlgrade : (I1a)
35 : oci¢?
N\
0 X
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wherein Rs and R; represent a mixture 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
55 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



£P 0 388:619 ‘Bl EXAMPLE 1 Preparation of pyridine-2,3-dicarboxylic acid via
hydr ogen per oxi de and sodi um hyﬁ%ﬁg ggl {S 5 A stirred m xture of

8- am noqui noline (7.21 g, 0.05 Blos aqueous pot assi um hydr oxi de
(121.6 g, 0.325 nole) is treated with 8 nol ar equival ents of hydrogen

per oxi depagenibrits LiomO Wibh 8 pothstium Baidd stétch 18R ihegitive }Qaéﬁ? Eftdr Tab&lY Bfe 1buf)te hOUT
period. Suct & B alfl ¥hrHbEobitanel BY Geidlicafiin-of tHeGbdclidnOhixerd Hith @M mindrad aB8'dhd
period, RERbESY Stshdbr8 pFdcedufed 3lidhChs Witdation P ErtGétioh thid &h apfroghiatergahic SdivenBdidh bren
treat ed wtrinydrofolkn,SeactonélTh [Ty 100 GlebN, iok & nodds! CECY ethél . oD SthfiBHe)tycol.TA Proferad bigaric

t eQpersat suhventiistetianydrbfaiamed at a tenperature between [err] for a 10 t ot al

of 1 1/2 hamosg thd banpoerais thatdan b Ereperel byshicprodesslard thofecshoyn mioer i Tebletli t | ed
product is obtained in a 53.4%yield as determ ned by high pressure liquid
chromat ogr aphy anal ysis. Using the ocedur e,

pyridi ne-2, 3-di carboxylic acid is pﬁ!‘i‘é’;eg usi ng quinolines of fornula II

as shé®n in Table |I. Table | Sequential oxidation of substituted

qui nolines to pyridine-2,3-dicarboxylic acid (PDC) via 20

hydr ogen peroxi de and hy’P{ochI orite [err] Forrmula 111 Oor;pound 35

Mol ar  Equi v i s[err] 1. HaPerr] [err]

Base Base R PDC d=> Y d

KoH ™ 5.5 536 40‘3(':&I ferr] CEbH H

KOH 6.5 - 37.8. He1¢? H H OH

K 5.57 N .5, 45 LE 2 e at ™opopf

pyT1 di ne- 2, 3-di carboxyl i c acild vi & t her sBaflienti al oxi dati on of

8- qui gl i nesul fonyl chl ori deRs0 A stirred m xture of .25 nL of water and

8- qui nolinesul fonyl chloride (11.4 g, 0.05 nole) is treated with 85%

pot assi um hydr oxi de (24.%19 0.375 nole) and heated to rr] while
distilling off sone water. %he reaction mxture is hel t 250 for 1/2
hour, cooled to [err] and treated with 100 nL of water. The reaction

m Xture is th?n heated to [err] and treged with 8 nolar equival egts of 30%
hydr ogen peroXide (45.3 g, 0.4 nole) ov a one hour period at [€lr] After
an additiona—%~2 hour at 85 and eeot+mg—to-55 [err] 96% sul fortec—acid is
added to pH 1¥ followed by the ad@B4 on of 1.8 nolar equival ent® of 15%
sodi um hypochgorite (44.7 g, 0.09 glge) over a 1/2 hour period ag [err] The
reacti®n mixture is held for an addi® i®nal 1 hour at 65-70, cooled to room
t enperat ure t§ gi ve the product ‘py® di ne-2, 3-di carboxylic aci d,CHy

033 -4 . H
o H c, H, - c, Hg
O H H,N-C -H,, H
B Br K
H NH - 4
0 2
H NKZ Cﬁs
H HOCHz H
H an=CH-032 Cﬁa
45 —{ -
H Cllz CH CHZ H
H -_8021132 CHS
H cxs-cn(on) H

50 '
Formula Il quinolines which may be used in the herein-described process are: 3-sthyl-8-chloroquinoline,
8-chloroquinoline, 3-methyl-8-chloroquinoline, 5-hydroxyquinoline, 8-quinolinesulfonylichloride, 8-(3-ethyl-
quinoline)sulfonic acid, 8-quinoline sulfonic acid, 5-nitro-8-hydroxyquinoline, and the like.
In order to facilitate a further understanding of the invention, the following examples are presented
56 primarily for the purpose of illustrating more specific details thereof. Unless otherwise noted, all parts are by
weight and all degrees are degree centigrade.



as det’errined by high pressure liquid chromatography (HPLC) analysis. 7
EP 0 388 619 B1 Cains 1. A net hodEégPﬂélF,& Q{ epar ati on of . .
pyri di ne-2, 3-di carboxylic acids of 5 x 10 [err] 15 wherein X is
hydrogen, or nethyl, with the proviso that when Y and Z are taken together
to form aexamgLeeand YZ is repre- 20 _ _ _
sented by the structure: [err] where nis 3 or 4, Xis hydrogen; Y is
hydrogen, Fnagacstion of pyrkiine-2{3ydicampoxgickacid vid Rydrdgeh pomildl ¥ihd sddiinh hypochiorite
squonyIaIkyI nitro, hydroxy, fornyl, carboxy, acyl, amdo, amno, [err]
25( § A stirred mixture of 8-aminoquinoline (7.21 g, 0.05 mole) and[16%rahu&hh§<pdta3ﬂmiﬂ Bydroxide (121.6
di | ower al gy P-82h mele) i§ treatdd withl@/inglerl daoivaldnis of ydragea perixide axra U sglition PI5i3ay) 8l4d v
subst i t ut erple\at84-98H ever &1onq hoyr feyibd. Fheprgpctior] idule isihdtd/4t80400 Dioydnotheraidhoutmiatyen,
hydr oxy, polqdr quQSU,quqg w%n% rsyifuge agd tospH 11, and then treated with 15% sodium hypochlorite
ﬂ%};} ntam @ptré temperalurp betwepn 65° and 70° for a
kyl , Pr] gfn ri]%aq 1b; ﬂed?] rog W&nalg%ptltleﬁyariﬁ?p obpa@pgdr!rq a 53. 4]%
carbox , &2 ower al kyl am no err
al kyl sﬁl fq s,“‘ Avifes Yeo?ﬁ%{’ﬁi"ﬁ% a "°'|5t’r“? i 3¢5t Prepared #5g japipglines qm'h“'%ﬂés C1-
[err] alky gﬂ%up, Terr] al kylsul fonyl group, hal ogen, 35
hydroxy, or trifluoronmethyl group; and when taken to- gether, Y and Z may
forma ring in which YZ are represenEabléyXthe structure: -(CH2)n-, where

niS an ineger pepwakeral o datiof of SbEEIchEah FulfoRined N OF 40

o/ pYridine-2,3-dicarboxylic acid (PDC) via
20 hydrogen peroxide and hypochlorite
i Rs . ‘
R
N _ | A qcoou
] >~ > |
Ry COOH
. 2 .
% (11D

Formula :IiII Compound :
35 ' ' Molar Equiv % Yielad

_ R, R, R, Ry Base Base PDC
OH . H H c1 KOH . 5.5 53.6
40 o, H H H KOH 6.5 37.3
B = E O KOH 5.5 58.5
4 EXAMPLE 2

Preparation of pyridine-2,3-dicarboxylic acid via the sequential oxidation of 8-quinolinesulfonyl
chloride

50 A stirred mixture of 25 mL of water and 8-quinolinesulfonyl chloride (11.4 g, 0.05 mole) is treated with
85% potassium hydroxide (24.2 g, 0.375 mols) and heated to 250° while distilling off some water. The
reaction mixture is held at 250 for 1/2 hour, cooled to 20°-50°* and treated with 100 mL of water. The
reaction mixture is then heated to 85° and treated with 8 molar equivalents of 30% hydrogen peroxide
(45.3 g, 0.4 mole) over a one hour period at 85°-90°. After an additional 1/2 hour at 85° and cooling fo

55 65°, 96% sulfuric acid is added to pH 11, followed by the addition of 1.8 molar equivalents of 15% sodium
hypochlorite (44.7 g, 0.09 mole) over a 1/2 hour period at 65°-70°. The reaction mixture is held for an
additional 1 hour at 85°-70°, cooled to room temperature to give the product pyridine-2,3-dicarboxylic acid,
as determined by high pressure liquid chromatography (HPLC) analysis.

7



{err] 45 'where L, M Q and RLI each represent nenbers se- lected fromthe
group consisting of hydroxy, hal < al kyl, Cl1-C4 al kyl sul fonyl,
Cl-C4 hal oal kylamno, C1 -C4 yﬁ@ﬁg‘ﬁo@' di | owner al kyl am no, and 50
trifluoronethyl, with the proviso that only one of L, M Q or Rl may

repr esentiammsubsti tuent ot her than hydrogen, hal ogen, or [err] alkyl,
conprising reacting a quinoline conpound of formula 11 55 EP O 388 619
Bl [ err] twhremethad fof, theYhreparatlondf pyridine-2,3-dicarbdgliccheids sfifdmalaf or fornul a | above,
15 [err] are each hydrogen, hydroxy, [err] with the proviso that
ong_ofs [err] is other than hydrogen and when [err] is hydroxy at |east one
of [err] is other than hydrogen; the Ngoxides thereof; the acid addition
salts thereof; with about 7.0-20.0Q nol &r equival ents of hydrogen peroxide
in the presence of 2.0-10.0 nol ar Yequi Bf aqueous base sel ected from
t he group 20 consi sting of alkal and al kal i ne earth netal

hydr oXf des and carbonates and ni xt reof, at a tenperature range of
about [err] cooling the thus-for reMcti P xture to a tenperature bel ow
125 C, treating the cooled reaction mxture with mneral acid to obtain a
pH of about 8-14, treating the pH adjuygjed reaction mxture with 1.0-4.0
mol ar ,gqui val ents of hypochlorite and naintaining said reaction m xture at
a tenperature between about [err] to yield the formula | pyridine-2,3- 25
di car boxyl iwhedmi d. 2. A nethod according to claim 1l which further conprises
igojating thxigornula I pyridine-2, 3- dhydright 6V mbihylathGhd Yool tht whéra¥ b Of
sard reaction mixture and extracti on Wztah @KenQbdSMBE © 16 & BRY, and9Z isSreprd-

met hode according to claim 1l wherein abseited By the3trittured HER. )2 0hbrédl i€H brs4, Riis

hydr ogen peroxide and 5.0- 6.0 nol ar ebydroged;ent s of aqueous base are added
to a stirredYdolution of a fornmula 11 bygrogen, haiegen,£1-Gi alkpi Creld hgdrouallylng t O
claim 3 wherein the pH range of the re@c€d balpalikylx C1i€ecaminoalk@, 61-CosulfdnyBikg: t he
time of the hypochlorite addition. 36 Wtro, AydiexyHorhyh carbaxiiady), amidog BrainenG4-

wherefh 1.0-2.0 nol ar equival ents of h§p8kHangng, ddowerplkylamine, G1c@ #lkylsuffonyl. by
sulfonamido, or phenyl optionally substituted with one

Ci-Cs alkyl group, C1-Cs alkylsulfonyl group, halogen,
hydroxy, or trifluoromethyl group;
Zis hydregen, C1-Cs alkyl, Ci-Cs hydroxyalkyl, C:-Cs haloal-
30 kyl. Ci-Cs aminoalkyl, GCi-Cs sulfonylalkyl, nitro,
hydroxy, formyl, carboxy, acyl, amido, amino, C1-Cs
alkylamino, diloweralkylamino, C1-Cy alkylsulfonyl, sul-
fonamido, or phenyl optionally substituted with one C;-
C+ alkyl group, Ci-Cs alkylsulfonyl group, halogen,

85 hydroxy, or trifluoromethyl group; and when taken to-
gether,

W, Y and Z may form a ring in which YZ are  represented by the structure: -(CHz),-, where n is an
integer selected from 3 or 4, provided that X is hy-
drogen; or

40
M R
e
-C=C-C=C-,
45

where L, M, Q, and Ry each represent members se-
lected from the group consisting of hydroxy, halogen,
C1-Cs alkyl, C1-Cs alkylsulfonyl, Gi-Cs haloalkylamino,
. C1-Cs alkylamino, diloweralkylamino, and
50 trifluoromethyl, with the proviso that only one of L, M, Q
or Ry may represent a substituent other than hydrogen,

halogen, or C-Cs alkyl,

comprising reacting a quinoline compound of formula Ii

55
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the addi t'i on ‘of chlorine gas. ‘6. A nethod according to claim4 wherein
1.0-2.0 nol ar equival ents of hypoc&a#géé added as a 5% 40 15%
aqueous solution. 7. A nethod accordi !) fai m 2 wherein the organic
solvent is selected froma group consisting of tetrahydrofuran, acetone,
[err] alcohol, and nmono C1 -C4 ethers of etlwl ene glycol. 45 8 A nethod
according to cI aim 7 wherein the organi ¢ soljPent is tetrahydrofuran. 50 55
EP 0 388 619 Bl PatentansprlUche 1. Reerstel | ung von
Pyridin-2, 3-di carbonsfuren der Fornel

~ N

X % ; 5 ~~COOH 10
(1) 15 wobei X fUr WasBer sNof f YodorRakt hyl steht, nit der
MaBgabe, daB dann, wenn X und Y zusamen gefgg~t sind, s8e einen Ring bilden

und YZ fOr die folgende Struktur steht: -(CHZ),-, wobel n fOr 3 oder 4
steht, X fUr Wasserstoif steht; Y far Wasserstoff, Halogen, Cl1 -s-Akyl, Cl
- 6- Hydr®xyal kyl , G -s-Hal ogenal kyl, Cl¢r Ami noal kyl, 20 C

-s-Sul fonylalkyl, Ntro, Hydroxy, Formyl, Carboxy, Acyl, Am do, Amino, G
-4- Al kyl am no D| ni ederal - kylam no, G -4-Alkylsulfonyl, Sulfonan do,

oder Phonyl Sty nd%Bse 9e9ebenent cf?iédsfoﬁk%% eert ist mt ei ner C1
-4- Al ky])
i T A c.?g{a%jy s

rlthan h

Cl- s- Hal ogenal kyl , G, -s- Am nigaj,mat Iero;Qqe%HﬁJ gf ,{dal%y
FQ%W' , Car b%w-oxiﬁ%’ihareeﬁ'fﬂléjﬁbld ANioDsalts ihersdh: ¥NnKBbAF0126.0 ridar BduRE Erft W&r@gen25

' I - 4- PerbsieSin| theD pigtenceStil £.0160TdRr Gﬁiﬁélelﬁ@%ﬂﬂue&k%e sélétfad from the group
gegebensnf al tansisting 8t dlkali metal anid alkaliid barh infb®d hydroxidés- ahl lsarbehate® B, miktures thereof, at a
-4- Al kyl sul f smpbretureparge oiHabonty 257 C- 185 T, axsgling €he rthubHorinbd mactivh e P Bimpérattre
wobei dann, balewn125°6, reatiagrie rrgalédaidaction miktureywithnolingraloaivcto dBtaimga bH lofl @souk 81 en,
in dem YZ f Oreating=thésphl ediusted:reactio@iidibityre with 66r#.0 mafaberuivalerfisaef hgponidorirnand enaifiteining
st eht, ausgedichieactionmixareny] @rterdperattire balwaen kB2 €;128 HBlo)Yieldohe Wireukel pytidine:2,3-
steht; ¥dor dirarboyylis addr yktur 30 L MQR 1J | | -CCC=C

2. A method according to claim 1 which further comiprises isolating the formula | pyridine-2,3-dicarboxylic
acid by acidification of said reaction mixture and extraction with an organic solvent.

30 3. A method according to claim 1 wherein about 7.5-9.0 molar equivalents of hydrogen peroxide and 5.0-
6.0 molar equivalents of agueous base are added to a stirred solution of a formula Il quinoline.

4. A method according to claim 3 wherein the pH range of the reaction mdure is 10.5 to 11.5 at the time
of the hypochlorite addition.
85
5. A method according to claim 4 wherein 1.0-2.0 molar equivalents of hypochlorite is generated in situ by
\U/ the addition of chlorine gas.

6. A method according to claim 4 wherein 1.0-2.0 molar equivalents of hypochlorite is added as a 5%-
40 156% aqueous solution.

7. A method according to claim 2 wherein the organic solvent is selected from a group consisting of
tetrahydrofuran, acetone, C3-Cs alcohol, and mono Ci-C: ethers of ethylene giycol.

45 8. A method according to claim 7 wherein the organic solvent is tetrahydrofuran.
50

55
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35 sttht,” wobei L, M O und Ri: jeweils Mtglieder reprasentieren, die
ausgewAhlt sind aus der G uppe, %0 best ehend aus Hydroxy, Hal ogen,
QO -4-A kyl, Cl-4-A kyl-sul fonyl, OB Ronal kyl, Anino, G -4-

Al kyl am no, Di-niederal kyl ami no und Trifluornmethyl, mt der Ma~gabe, daB
nur ei NeparéMandprucke O oder R flr einen Substituenten stehen kann, der

ni cht Wasserstoff, Hal ogen odor Cl -4-Al kyl ist, unfassend 40 die
Unset z ;m& VeftsHronGt mgg@gbbmmm-d@rboﬁsan@ehmkbmu R 45
Y 5/ R~~~ 4 5

(I, wobei X, Y und Z wie oben fU Forrel | beschrieben sind, 55 R2
, , R4 und Rs jeweils Wasserstoff, dro ﬁ HSO—L SQ2ClI, SH, Hal ogen, N2
, Ni 2 bedeuten, mt der Mafgabe, da HRZ, Rs, R oder Rs nicht
Wasserstoff ist, und daB dann, wenn fIJf Hydroxy steht, mindestens eines
von R¥% Fs und R5 nicht Wasserstof {-st; E N- Oxi de dersel ben; die

Sl uredfidi ti onssal ze dersel ben; mt etvva{q 7,0 AP 20, 0 nol aren Aqui val ent en

10 121rrrrc 111111 1111112111 1111 EP O 388 619 Bl Wasserstof fperoxid
in Gegenwart von 2,0 bis 10,0 nol aren ¢AqQui val enten w-ssri ge Base,

ausgew hft aus der G uppe, bestehend aus Al kalinetall- und

Er dal Iggl I met al” dr oxi den und -cargr:‘)nat en und dereEI M sc(riungen be!p,l, Laéii;er
Temperatur i "dsSst o ladiRy SBnthiE adt A8 ﬁeﬂfﬁp@ | iR X A Y S@aMimBh bt en
Reakti onsmsﬁ.ﬁnﬁ SinéhRinBilién uhd VR 8#irHid tbigétidb g%r ot @CH: fiv, w f‘@fﬂ%ﬁ B 4 foht,
abgekUnl t eny fgeasisbioinf Stbht; schung mt M neral saure, um ei nen pH von

etWa 8 bis 14vyzl Wadisrbib Halobh) @NLAKYD CHLE HyBigxRIKNICSL BlalbdeRlkyl, Ci1—c-Aminoalkyl,
Reakt i.pns gegyissimesyldikyl Nitro (HyQioky, forfhyTOArBdxE AcOAMING ARIRb,.0 - MMt opDitriedsraid

Hal t en der WyRmlnb CRsAkylsuBeipL ISgIfcRShidE ioBe T PhéyMpielitadasgegebienshiatsnsubstitviori2ist it S
125 *C, um diieeCRy-Aikglgiopps, Gr-gHAlkgsuifanygappes Halagen FHydiory oder Priflucmbthyigrepps; 10 2.
Ver f ahr en genZBUANassemstdtf, T -sFAlyh eC1 -atH¥daoxpaligtl Gli-eeHdlagenalkgl Dags-Ahainoalkyl, Ci-s-
Pyri di n- 2, Sulferylalidd ot (Hydroxie Forfgk Garboxy, Abyk amidanngjese Cn-+ cddlylaiRing li-nigdmsatiyiac hung
und Besr akthion Qvi-tAllsisalionyloSufionsmisioleder Rhenyl stgindas taegeberpnfalisesubsiiviod fist guil ARY
Anspruch 1, SwweoBlyigranpaaCrr+-Blkyisufonylgmippay Halpgen Atydraxy (odes t Tatluamathylotiped: fupe webei d
und 5,0 bi s9e8n vepmh¥ie Pusammenopfakt sine.eY yidss pipagcRing-fiiden kinnenjp dery X7 Al diecFirukders ng
ei nes Chi nofGHak- FRb. webnl pylr einp ganze Zahl stght, ausgepahlieausy@ ader 4, mit der MaBgabs, daf X Hip
Anspruch 3, WeisHErt gent ofp e Stukiu'yer Reakti onsni schung zur Zeit der
HypocHPorit- zugabe 10,5 bis 11,5 betragt.

LMQR
[
-C=C-C=C~

_ stoht, wobsei L, M, Q und R; jewsils Mitglieder représentieren, die ausgewihit sind aus der Gruppe,
U/ bestshend aus Hydroxy, Halogen, Ci-i1-Alkyl, Ci-¢-Alkyl-sulfonyl, Gi-4-Halogenalkyl, Amino, Ci—-4-
Alkylamino, Di-niederalkylamino und Trifluormethyl, mit der MaBgabe, da8 nur einer von L, M, Q oder
R; flir einen Substituenten stehen kann, der nicht Wasserstoff, Halogen oder C;-4-Alkyl ist, umfassend

40 die Umsetzung siner Chinolinverbindung der Formel Il

45
80
wobei
X, Y und Z wie oben flir Forme! | beschrieben sind,
§5 Rz , Rz , Ry und Rs jeweils Wasserstoff, Hydroxy, SOsH, SO2Cl, SH, Halogen, NO2> , NH:

bedeuten, mit der MaBgabe, daB eines von Rz, Rs, Rs oder Rs nicht Wasserstoff ist, und daB dann,
wenn Rz fiir Hydroxy steht, mindestens eines von Ra, Rs und Rs nicht Wasserstoff ist;
die N-Oxide derselben; die SHureadditionssalze derselben; mit etwa 7,0 bis 20,0 molaren Aquivalenten

* - ¢ L M s *




50 5*° Verfahten gemA8 Anspruch 4, *wobel 1,0 bis 2,0 nolare Aqui v_al6ente
Hypochlorit in situ erzeugt werden r | §,Zugabe von Chlorgas. 6.
Ver f ahren gemAB Anspruch 4, wobei 59@3@?35’%36 nol are Aqui val ente
Hypochlorit als eine 5 bis 15 % ge Losung zugegeben werden. 2|5 7. Verfah;len
genmaB Anspr Ufassdrstondieidd i asegbiwaR Nbrs 86 BisLODURGTER KduRklofbts WAl Bash, Susgddignrder
G uppe, best eibade GRSe, besieharidyals Akalimdial- uhe EldakalimbiamGarodideR DAY -catbshatyh DAY deten

- 4- Et her n vomMisGhunydnesdf biiét Aempétatur\(fr Berdidh6idn Ga2B bRNSET-¢C RbokBhlungQaE ko Seblideten

or gani sche L Beaktiapsmisthingg auf eihe Tibrydrati uiiterhalt $25. * 3 BelRamangcor aigbkiAten Reallibraaede
deiypr epar at i echunj it Mihers!siye, ualisinen BH Bonckitwzes Iilo ¥4/4ui ethaleh, BeharidhingdéscpH-oirdBsteliton

x COON 40 Reaktionsgemisches mit 1,0 bis 4,0 molaren Aquivalenten Hypochlorit und HaltenCd3DHrediaitigmi-

| aquel | e X e8¢hurgbeiteinaie Tempgratiy @wischon etwa 25rkiiiRS N®t Uy die, Pytidin-8.8-dicerbanwsiurp der

| orsque Y et Fgrmeldizy erhplien. 45 conj oi ntement pour former un cyclle et

| orsque YZ est reprdsent6 par la structure -(CH2),-, dans |aquelle n est
egal g a3 %uvﬂfah?EsgBF‘iB ASPHEB e fﬂ“ﬂ%ﬁgﬂf edie g”lf%‘!"?tﬁ?’ &Y@ﬁmz'@g'@@"%'f%é?’
d"hal ogbne, GH™g SUBR '?:#W'T ger Bppkfionsrpischuipg yad Extyaktion it eineg; prgenischen Losungsmittel.
hal ogenoal ky n Cl- am npal kyl e Cl -Cs u] fonyl akyl e _en Cl -Cs,
w6,y o SRR LTl b cegd e Sneutverbafmitine B,
di al kyl gni nog f,eqlrde%ﬁ_, YN T8 T e b AN oo BN SR Y o o8P
phenyl eventuell enment substitu6 par un groupe al kyle en Cl-C4, un groupe

al kyl sul f o, Q¥tlafire Gerhiil Ardprudhs, @B&Fﬁer%ﬁ%l’eﬁbﬂ lﬁgreﬂeak'lﬂngrfi&”lpig zbyﬁeﬁt%m&ﬂcrhﬂh- .
groupe trifl agasymdishid A5 véyet un at ome d' hydrogbne, un groupe a e en G
-Cs, hydroxyal kyle en C -Cs, hal ogénoal kyle en Cl-Cs, am noal kyl e en

Cl- Cs, auld owyrahriek gérszsernssiich@ wobdi 1,0 Bis 2J0)sbizeo<Nquivhigrts My RdchidiRinRRX drzeugCdrddn
ani do, am noguretl diey Zugabenon Ehlorgas. - C4, di al kyl ami no inférieur, alkylsulfonyle
en Cl1 -C4, sulfonam do, ou phdnyle 55 event uel | enent substitue par un
groupe al K8yl WertahrexsCgem&BAnspiwch g webeict bk 2.0 solafechuyivalentenHypbchiofials el BbiO NE%ige
d' hal ogbne, bLi¥suegzyaggebammerdony ou un groupe trifluoronethyle ; et,
lorsqu'#l's sont pris conjointement, Y et Z peuvent former un cycle dans

| equel Yz Tso)triahren, paraifAnsprucha2, voheidas qrgnische Lisopgeinitel ausgawdhit istyaus| dee Gruppst
un nonbre enb§stehendiaus TatrahydrofpranaAcgign, £2-sxAlkobel #nd Mene-Gy raEtirera want Ethyienglycol. | | J111

P t d' hydr ogbne; ou
1111 111138. | {IelrJaLrlen !gelméls IAlnépruch T,Erab(e)i d§s8c§'ga?1i]éghe§. sul?llgsmei‘tte?'rl'reetrahydro uran ig.

30
Revendications

1. Procédé de préparation d'acides pyridine-2,3-dicarboxyliques de formule |

35 X
\_ Y. ~ COOH
|
40 COOH
dans laquelle
X est un atome hydrogéne ou un groupe méthyle, & condition que, lorsque Y et Z sont pris
45 conjointement pour former un cycle et lorsque YZ est représenté par la structure : «(CHz2),-~, dans

laquelle n est égale & 3 ou 4, X soit un atome d’hydrogéne ;

Y est un atome d'hydrogéne, d'halogéne, un groupe alkyle en C:-Cs, hydroxy alkyle en G;-Cs,

halogénoalkyle en Ci-Ce, aminoalkyle en Ci-Cs, sulfonylakyle en Ci-Cs, nitro, hydroxy, formyle,

carboxy, acyle, amido, amino, alkylamino en C;-Cs, dialkylamino inférieur, alkylsulfonyle en Ci-Cs,
50 sulfonamido ou phényl éventuellement substitué par un groupe alkyle en C;-Cq, un groupe alkylsulfo-

nyle en C1-Cs, un atome d'halog&ne, un groupe hydroxy ou un groupe trifluorométhyle ;

Z est un atome d'hydrogéne, un groupe alkyle en C1-Cs, hydroxyalkyle en Ci-Cs, halogénoalkyle en

C1-Ce, aminoalkyle en C:-Cs, sulfonylalkyle en C1-Cs, nitro, hydroxy, formyle, carboxy, acyle, amido,

amino, alkylamino en C1-C4, dialkylamino inférieur, alkylsulfonyle en Ci-Cy, sulfonamido, ou phényle
55 éventuellement substitué par un groupe alkyle en C;-Cs, un groupe alkylsutfonyle en C1-Cs, un atome

d'halogéne, un groupe hydroxy ou un groupe frifluorométhyle ; et,

lorsqufils sont pris conjointement, Y et Z peuvent former un cycle dans lequel YZ sont représentés par

la structure : -(CHz)-, dans laquelle n est un nombre entier choisi parmi 3 ou 4, & condition que X soit

A




FMJRLYV 6 -C=C-C=C-, dans | aquolle
L, M 0, et Rl representent chac (ﬂgq% gf# caux choisis dans | e groupe
constitue par |es groupos hydroxy, o{:} al kyle en C1 -4,

al kyl sul fonyl e en Cl1-C4, hal ogenoal kylam no en C, -C4, 10 al kyl am no on
Cr-C4, di alpytor@iamgarbgehetfocur et trifluoronmethyle, a condition quo |'un
soul enent des radicaux L, M O ou R puisse reprdsenter un substituant
autre qu'un atome d' hydrogbne, un at @ @ ogbne ou un groupe al kyl e en
G -C4, conprenant |a reaction d un conposd qui nol eine de formulo 11 16 X
Rsi,gﬁ) 5 dans laquelle X, Y et ‘ﬁ%c&{]‘t tels quo decrits pour la formulo
| ci-dessus, R2, Rs, R4 at Rs sont c £ des atones d' hydr ogbne, des
groupos hydro , SOGsH, S02Cl1, SH, hal ogeno, NO2, NH2 ; & condition quo I’
des radi caufen uemt MR, gjRi F@P"@@ﬂ"%m ehapuneden radice ghoisis delogray pangjinéparies quo

| or sque R2 FEpes by lggqq ikyieyen Gi-Gy na'ﬁﬁf“'lfﬂBY'ﬂ@ Ge S rhalgpengeliylamino enCieGe, Rf
soit dPff er’ Emigo 'a' """° inf W}/ @H‘éﬂ'y'& u? sonditien guactun: sefllgmont dg%l s
d' addi ti on AVEL iy 81’ gulssg\; 't"ﬁnt?ﬁt'?)q'ﬂﬁ'm Chydootns) un stree (o

per oxyde d' Mgféﬁ%iﬁ: réﬁ?:@#‘égng ipose aul glélflége%m"pel qu val ents nol eires de base

aquouse, cho group es hydroxydes et |les
carbonates de netaux aI cal ins et de nmetaux alcalino-terroux et lours

nmel anges, dans un donmai ne de 35 teXper Ryres d environ 25 1 Gi 25C,
1l e refroidi ssenent du nel ange era\cti bnnel} ai ngi forme jusqu' a une

t erature inferieure a 125 C, I'e AL ey & ndl ange reactionnel
refroidi avec un acide m né6ral, pou un pH d' environ 8-14, le

trai tement du ndl ange reacti onnel_a\yH anNsFesgavoc 1, 0- 4,0 equival ents
nol aires d' hypochlorites et |e nefi nti On dufit na| ange reactionnel & une
tenperature conprise entre 25 C et 125 C, Bour donner 1'acide

pyridi ne-2, 3-di carboxylique de formulo 1. 40 2. Procede salon la

revendi cati on 1, qU| conprend, en outre, |'isolenent de |'acide

pyri di*he- 2d3!' aqualer, oxy- lique de formulo I par aC|d|f|cat|on dudi t nel ange
reacti onnel® tetéstP‘é?!f F‘d?ndé&%@%l'?fg’&“l?dﬁl’deé;%% °BPG FnbelBens dee plgmes o

revendi cat |do'}¥ rpgeng, (R Cleis it aI ent s nol aires
de 45 %@?98%" %8‘%”‘ EH §t° Fa@( logsque
aqueusg a Uy "i’ hy

'(1

’f‘%é"'ﬁ@" (ﬁ'l?f"ﬁo °§| F?_t "°'|5r e el on

de pH du dOITB.I ne reactionnel est

la revendigq os qﬁl&ssel jon avac.

de 10,5 a v @o?afr n '

solon la r%@ﬁ%nﬁ%&lﬁ@s %?J! ’@f 0|s ne’;glgéét' %%@pg & th?ff
160 an

d’ hypochl ordaftnats e ¥ dichiins btrue%étahx%aum uq .%iﬁe de
35 températures d'environ 25°C-125°C, le refroidissement du mélange réactionnel ainsi formé jusqu'a

, une température inférieure & 125°C, le traitement du mélange réactionnel refroidi avec un acide
U/ minéral, pour obtenir un pH d'environ 8-14, le traitement du mélange réactionnel & pH ajusté avec 1,0-

4,0 équivalents molaires d'hypochlorites et le maintien dudit mélange réactionnel 2 une température
comprise entre 25° C et 125°C, pour donner I'acide pyridine-2,3-dicarboxylique de formule 1.

2. Procédé selon la revendication 1, qui comprend, en outre, I'isolement de I'acide pyridine-2,3-dicarboxy-
lique de formule | par acidification dudit mélange réactionnel et extraction avec un solvant organique.

3. Procédé selon la revendication 1, dans lequel on ajoute environ 7,5-9,0 équivalents molaires de
.45 peroxyde hydrogéne et 5,0-6,0 équivalents molaires de base aqueuse & une solution agitée de
quinoléine de formule II.

4. Procédé selon la revendication 3, dans lequel le domaine de pH du domaine réactionnel est de 10,5 &
11,5 au moment de I'addition de I'hypochlorite.
50
8. Procédé selon la revendication 4, dans lequel 1,0-2,0 équivalents molaires d'hypochlorite sont produits
in situ par I'addition de chlore gazeux.

6. Procédé selon la revendication 4, dans lequel 1,0-2,0 équivalents molaires d'hypochlorite sont ajoutés
55 sous forme d'une solution aqueuse & 5%-15%.

7. Procédé selon la revendication 2, dans lequel le solvant organique est choisi dans le groupe constitus
par le tétrahydrofurane, I'acétone, un alcool en Cs-Cs et des mono-éthers en Ci-Cy d'éthyldne glycol.

N NN
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8" Prcedd sclon 1'a revendi cation 4, dans |oquel 1,0-2,0 equivalents

nol aires d' hypochl orite sont ajoutE? §$% ous iornme d une solution
aquouse & 5% 15% 7. Procede sol on Q3pRG1BT cati on 2, dans quuel | e
sol vant organi que est choisi dans | e groupe constitu4 par

t et r ahydr & UPRBSIS sblorAs RIvEHARatioh! 7, dRhIBGe! 16 Solvart-o %}a'i'ﬁ““’l"‘fﬁg"“ﬁogg‘ ofdlafigr s en Cl

. -C4 d' dthyl bne glycol. 12 C . 1111 1 111 8619B1 &
Procdd6 salon |la revendication 7, dans | equel |e solvant orgaani que est le
t ~trahydrofurane. 5 10 15 20 25 30 35 40 45 50 55 13 1 1111111111

114111 41111 111111
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