EP 0 584 470 B1 Description 2, 3-Pyridinedicarboxylic acids are useful in
the preparation of herbicidal 2-(25i.m L n-2-yl)nicotinic and

gui nol i ne- 3- car boxyl i ¢ aci ds, esté?grgggggghh s. In the manufacture of these
her bi ci dal conpounds, s aqueous nedi a contai ni ng undesirabl e

3-(2-1 m dsesehption2- YI ) pi col inic acid by-products are obtained. Heretofore,
these 3-(2-imdazolin-2-yl) picolinic acid by-products served no utitity
and wer e di apegpitithedifardoyylic ACits) arealséiGNn tHdOprbpatatithost HodRIall B2tdidazBmE2-$iiotinic
undesi r aldne qBindlide-B-carbaxylic] acitis 2esjdry padC &dits. Nh Ghe MirtlifdotireDdf OtHds6 tHarboia! umpbway,Cl ed
by conseraueos thedicoBtajpipg untiesiable 8-¢2-indtexalin-2-yiipicokhic, acid be-ptoducts 2 dhitair@d.mat eri al s
f orNthe nmantéreloforet hese 3e(-infidsedin@iv Picolidic (agid ibppaiductsl servenoyitility and wérb disgosedat

qui nol i neby3ncingrationc Ypw d hag beps found that the andbsirablet3g(2-imidraglin-2G)ritalini¢ acd byproduate
need for @ &pisygledyropvsesion tq Hgrpyridinediogrboxyiic gids, esaful stasingematasils fon theguantifac-
benef it s.lurerfd hgibicldaln?-(rimidezelin2yy)) pieqtipie 88d auineling3-easkonyic fagigs, testerspand pwsltsatthusn  of
2, 3-pyt% ol ga‘f"e étma%%spa%l d respltingdn significant epvispnmentaland goshbepsfits. X 5

hydr ogen or 'PePRRPt intaqlionyrelafes) to a frocess, for, the piensetine ot 3. 3Pwdingdisgdenylic, agidsgein,
Jerr] -CPBYR aikoxy, Cerr] -Clerr] alkylthio, Jerr]-Clerr] alkyl
optionally substituted with one to three (Jerr] -(err] al koxy groups,
phenoxy, optionally substituted with dhe Cerr] -C4 alkyl or err] -Cerr]
al koxy group, or phenyl optional¢y sybstiggigpd with one CJerr] -C4 alkyl or
Cerr]-C4 al koxy group; and, 30 mer”{ aken together, Y and Z may form a
ring in which YZ is represented by structure: -(Cerr])[err], where n
ig an integer of 3 or 4, or [err3~ Wyt heo) Q and R are each

i ndepesdent |y hydrogen, Cerr] -C4 alkyl or*Cferr] -(err] al koxy. 40
Surprisingly, it has been found that¢I 3-pyridi nedi carboxylic acids of
formula | may be prepared efficiently and effectively in a two step process
by reacting an undesirable, by-product 3-(2-imdazolin-2-yl)- picolinic
acid of fwhereinl a 11 [err] 55 wherein X, Y and Z are as descri bed above,
Rl err]®i s Cétygrogenjoempthylandyl and R2 is err] -Clerr] alkyl or

d err] - d er ¥ pnd4 &p geghjingppen hwdeogerpalqgen). Canbel alikpxasr G13Cs dldthioak en t oget her

with the caPbBralk epienaly suhstitutpdiwib gnep thregGr:0s ilksexyigraugs. ray r epr esent
Clerr] - erPPen 8?‘83@?")('? stied Wihne Gr-Co e priCtGe dkgFPURY hy |, with a net al
hydr ox 3| de i :fr: p q%g &ut W'W%P"Fba“fyb?r@' 4 Flkoxy group; and, .
3-[ (1-8ar baf # P rgn'}Z&a%r. AR Riwich X7 fp raprosgnted bycthe grugiure: 470 B3
formula |11 "] meger »Of
L M 4 R
% | 1
—C—C—C—C—

where L, M, Q and R are each independently hydrogen, C1-Cs alkyl or C1-Cs alkoxy.

40 Surprisingly, it has been found that 2,3-pyridinedicarboxylic acids of formula | may be prepared
efficiently and effectively in a two step process by reacting an undesirable, by-product 3-(2-imidazolin-2-yl)-
picolinic acid of formula !l

R
45 1 R!
x l
b d
| H
>
60
COpH
(In
&5 wherein X, Y and Z are as described above, Ry is C1-Cs alkyl and Rz is Ci-Cs alkyl or C3-Cs

cycloalkyl, and when R: and R. are taken together with the carbon atom to which they are attached they
may represent C3-Cs cycloaltkyl optionally substituted with methyl,
with a metal hydroxide in the presence of water to form a 3-[(1-carbamoylpropyl)carbamoyl]picolinic acid of
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CO2H (111) wherein X, Y, Z. Rlerr] and Rlerr] are as described above and
reacting said formula |1l conpound gl({)%_} %qi d in 15 the presence of water
to formthe desired 2,3-pyridinedi5 r PBlacid of formila I.

Advant ageously, the present invention provides an efficient and effective
process f ofomtulerti ng undesirable 3-(2-imdazolin-2-yl)picolinic acids to
desirabl e 2, 3-pyridi nedi carboxylic acids which are used in the manufacture
of herbicidal 2-(2-imdazolin-2-yl)nicotinic and quinoline-3-carboxylic
acids, esters and salts. By convert*ng the 3R{2-im dazolin-2-yl)picolinic
acids to useful starting materials,jthe, ovelall product 20 vyields of the

hers¥ci dal conpounds are i nprowed 0 NHeQvBONHpHN of undesirable
by-products into starting materi <. e preient i nvention provides an
efficient and effective two stepk oJ ss forReonverti ng an undesirabl e

formula Il 3-(2-imdazolin-2-yl&p 'c@eaci d to a desirable formula |

2, 3- pyri"ti nedi carboxyl i ¢ acid. The 2, 3- pyridinedicarboxylic acid nmay be
integrated into an existing preparativelprocess for a herbicidal 2-(2- 25

i m dazolin-2-yl)nicotinic or quinoline-3-carboxylic acid, ester or salt.
Formul a | ahe?’e'irp)\(,r\}, Q! IQer\i q%ra Py .c?i eaaCi g\;se a%& ?eaglfnf | gli %nt IIaylland oer]:Jv(?i L Veil
prepar e b eBn%?eagé A Vafdr o Wrif thee i}ed%ia-(p f id&higf&@ﬂiﬂ 'jéiéaf%&ﬁ%w AL 5
a netal hydr QiiaHBgdolisiy, hﬁ'e ffe_@eﬁ@i tibn piiiaéd an BeiciBlt"and Etm"lpiocgésl <F rt/jniﬁg
car banoy! pirdapsiranié 8-{midRblid-RiipRbinid! didsfo désiBbiE 23836 'Heaigarﬁﬁ}'{goa T Wio rq Used i
conmpound Whé inanifackiré @f herbikiB&A AL-RRERAR-2GN)nidRhiE and Quihdhhd3-E xdi@salcfdg Qﬂr&j a
| \(2)/3 Py i shits) eByi comoRing Yhe | 3(2-sidielolin-BlyBpicifiy Boidsaid Gbdhi Rtaifd) MEBridlsS tha GveriNstidlct N
FIow Di agryieild of fhé GévbiclablAéonipblntis 3R improved through conversion of undesireblé ®¥plodddie into
process of stariing muatetigient | nventi on preferably conprises reacting a fornmula I1
3- (2-i m dazolTheprésent ifventsd provides! an eificierd andleflattivé twa staptpedceds Yaticonvertiey dnrundidsable
presence ofPrwia Ib3-(2midagolin-2-ylpisgfivicakid fto o esirbllel formuitd B2 $pyridingritatbixylic aqid. dheeabl y
f r om about Pyj¢inalicerbexylio) peid| may) be Hinteprated intot ampdsting greparatius gcess férr o herbibidal t2-(20 *
Cto 126 *ln?gg%n-f—gl)ﬁrﬁpp@n&;qgsﬁmﬁgeﬁ-wboxyﬁc acid, ester or salt. .

3-[ ( 1- car barby Mg b gsPyridinedieaaniic aridsare pificienty and effepiively preparad| by reactingcadinmwlanid
is then reX@y 'HEZ\R,P"E;V' iqolinicjagid With 1 metaldyedreddadn themragence pf water o famm & fampda -G+ om
about pH 1°%Pamgy! ??’;gc.?ﬁ’am @'Fﬂ'ﬂ'g(ﬂz $d fRpcting, gqid formula dib compognd witty ap geid i fhes,
to pH 3,5, FaReee oﬁ%’irt% P8 g gﬁﬁ’e’ Zsreypdingdicarbosylic asid- Theabqve reaction schemejsr | C
to formthe desired ¥8Mmula 1 2, 3- pyri di nedi carboxylic acid. The process of
the present invention is especially useful for the preparation of fornula |

conmpounds wherein 5 X is hydrogg!_&'uaﬂiﬁ\ﬁﬂpé Z are each independently

hydrogen or Jerr]-Cerr] alkyl stituted with one to three

Cerr]-¢derr] R
R
2 R1
% : X
. I Hetal _l-
N\ . 0 Lydroxide Z CONH-C-CONH,
w0 | H — I !
< Ha0 ~ 2
z COH z COH
(11D : CIIDD
ﬁ X
Y . CO,H
NG 2
Acid |
—————— /
Ha0 z CO.H
80
<1

The process of the present invention preferably comprises reacting a formula II 3-(2-imidazolin-2-yl)-

55 picolinic acid with a metal hydroxide in the presence of water at a pH range of from about pH 8.5 to pH
11.5, preferably from about pH 9.0 to pH 11.0, and at a temperature range of from about 20°C to 120°C to

* form a formula Il 3-[(1-carbamoylpropyl)carbamoyl]picolinic acid. Said formula Ill compound is then reacted
with an acid in the presence of water at a pH range of from about pH 1.0 to pH 4.0, preferably from about
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al koxy groups; and, when taken together, Y and Z may forma ring in which
YZ is represented by the structurg; - = CHCH=CH. Preferred
formula | conpounds prepared acco dp#gdﬂ) e process of the present

i nvention are 5-ethyl- 2,3-pyridinedi carboxylic acid,

2, 3- pyri gHestoGorr 48 aNd btGa tBabdiatur® taiBs &flomZabaut Y ¢ ﬂ' 1@@‘& AErRANY bidsfecPBindia 19-
(rret hoxy restdyydinedi@arBoxphieraeidi nedi car boxylic acid and 2, 3- qui nol i nedi car boxylic
acid. is  TheTdner @ dneChrodonitl iishtidn lis speamy skl rmyhebﬁeﬂaﬁﬁdna&f e6imy | Edrhgdoliridlsi ON
of the fovhemeha | product or by extraction of the reaction mxture with a
sui t-abb e X%iohxdeogen; anch t he i sol ati on procedure suitable extraction solvents

i nChude tYeendadh gidregéhuindapendactly\trtiregeni arrh € ialiilcoptidnellyhsubsditutektbrith |lonén yeclthex 0 €5

sui t abl e alkey araups;i and; When dakee dogathesf Y rahd Zpnaysfomt a iringy isrwhichr¥Z incépnasented kyathb
met al hyd’?‘k’%’ﬂes and al kaline earth metal hydroxides. Preferred al kal i
metal hydroxides are sodi um hydroxide and potassium 20 hydroxide. Acids
sui tab1° {;'g ?E | H the above process of the i nvent | on | ncl ude m neral

aci ds, J}g{fﬁed acFl’ dﬁd tri c org cet ﬁ o | orgacet i C"eg"cgelﬂléf'

t he | ke “and

hydrolbro yﬁ f}? el 2 ? ldz{i giuf?r gl" g?%rb@wgeﬁ% ¥n
al

| dJcro

v 0

the prg par afHe dgrfl ﬁéil fﬁrf'% |on roduct extractl

i i dazol igpmgs kg neoaavm w.ms.s%ra Pk A

salts of tétﬁﬁmlﬁanla\(dhaaﬁ.&.mﬂ;am BerBl R3 1S ? rogen A c on;

and X, Y, Zvetithgdréxided Bikaliilh F lido ithé pdSess! B1SRd prixAt iRBMiIGE inbiGde dikal WLIQ!leerudeEn
o(der t o ahdakaline gtk mataf hybiokiads. ProeRedSIANAbEACydrbxides Grel SBMIE hidiskide ahEpdiabibr@ N
exanpl as hpdrexidar esented to illustrate nmore specific details thereof. The

i nventi on iAcidsctitable fivaisé innthd atebvd precesiyt thiaeptionadmiude frinealladids, kilneroadsdt Bdd, Al |

wei ght / wénoglhntoaqst’q agish dishlerpagsiibeicidranil the dikdy Preifirmgéh mineraf aoidsmrecsifiric Gidild Chydrochloric

chr omat ogr-' e hydiobropic@cid. 45 50 55 4 EP 0 584 470 B1 EXAMPLE |

Prepar at i orfogpulal 33 Wﬁm@'@balth abida @i uselvlio ity Ipreparstion df Highyneffastive barbicides 2«2 di um
cont ai i Wdyol@tw)plcgmlc and quinoline-3-carboxylic acids, esters and salts of formula IV

(4-isopropyl -4-net hyl - 5-oxo-2-i m dazolin-2-yl)picollnic acid 5 [err] 20 An

aqueous nedi um (300 g) containing )Q 51 wt/wt %

5-et hyl -2, 3- pyri di nedi carboxylic agid, 16.05 vvt/vvt%

5-et hy] - 3- (4-isopropyl - 4- met hy.
0.90 wt/wt % 3-[ (1-car banoyl -1, 2-

(IV)

40 wherein R; is hydrogen, an ester or a cation; and X, Y, Z, R and Rz are as described above for formula II.
In order to facilitate a further understanding of the invention, the following examples are presented to
flustrate more specific details thereof. The invention is not to be limited thereby except as defined in the
claims. All weight/weight percents are determined by high performance liquid chromatography analyses.
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25 di met hyl propyl ) car banmoyl ] - 5- et hyl pi colinic acid and 5.37 wt/w % ot her
by-products is adjusted to pH 9.9 %ﬁpéﬂ'@%ﬁgl um hydr oxi de sol ution (11.2
g, 0.23 nol) and sulfuric acid (3. The reaction mxture is
heated at reflux for 90 hours and found to contarn 0.67 w/w %

5-et hyl - 2, Beanpedi nedi car boxylic aci d, 3.8 wt/wt%

5-et hyl - 3-(4-Tsopropyl - 4- net hyl -5- oxo-2-i m dazolin-2-yl)picolinic acid,
14. 56 w / werspatatidnlof 5-Ethyl-2, s-pyrldlnedicarboxylic acld from an aqueous medium contalning 5-ethyl-3-
car banoy| - (B:iSoptiopyk4-mgthyksmipt2Himidakaiewi)bicblimé Bali p1 coT T nic acid and 5. 51

wt /W % ot her by-products. The 30 reaction mxture is then adjusted to pH
2.0~%ith sulfuric acid (50 g, 0.51 mol), heated at reflux for 7 hours and
found to contain 5.55 vvt/vvt%SSHaEm K3 pyri di nedi carboxylic acid, 0.0%
wt/ Wt % 5- et hyl - 3- (4-i sopropyly % B5- 0x0- 2-i mi dazolomcﬂgyé)pr coI inic

acid, 2.65 w/wt% 3-[(1-carbgpo 2- dr met hyl propyl ) carjpano

5-ethyl f colinic 'ié 6 7wt % otHef GeN L "g'aexarrpl e shows
that by converting undgsi rigbl eH by-ﬁﬂiﬂuct

5-et hyl - 3-(4- |sopropyl l Eﬁl-S oxo0-2- 35 olin-2%l)picolinic acid
to useful 5-ethyl-2, 3-pyWidi 8&f carboxylic acid' tHe@ahount of 5-ethyl -2, 3-

pyridi ngdi car boxyl i c acid present in the aqueous nmediumis increased by
over a thousand percent. EXAIVPLE 2 40 Preparation of

2, 3- Pyridi nedi car boxyl| ggaci d Heboreyams dielni ng essentially the sane
procedure descri bed i le 1 ang stituting the appropriate aqueous
rref%.3 the foll owi ng conpounds are pened H2’ 3-pyri di nedi car boxylic acid,
5 t hyke 2, 3- pyri di nedi carboxylic acid, 2

5- (nmet hoxynet hyl ) - 2, 3- pyri di nedi car boxylic acid, and

2, 3-qui nol i nedi carboxylic 45 acid. EXAMPLE 3 Preparation of

5- Et hyl - 2 3- By aqudous anbdiver(809)g) bantaining 01 WOwi% Sethyl-2B8ppridibdicarboxylic acid, 16.05 wiwt%

5- et hyl - 3-Fetby-3Aisapropyi-4-mathyi-Hropo-2midaagtirp2-yimicolinic o ladich- R.8¢ | Winwiwo [3H (1icarbaradyiit,2-
(25.0 925 dnsepyl)catramoyibrathyipicalinigcacidrand 550 wiwi% otherdjverseducts isoadiisted G BH \8igt h
sodi um hy d¥#,30¢hesodiymfydigxida sqlulien (1%.21ge P-28 meb) @nd sulfuric gcide(@. 1 @y 809 imgikt Thatreactioom
t enper at ur'é|xtur dT feated gt ﬁﬂ“&ﬁ 8 hourg; ang) faung o goptain 967 vtwife Srelby-28tpyridifedigarbdagic 3

hours and % 5’ rthé" Hfisoprapylit-letylS-oxq- ?f%'da?"B'z ‘?°!!P"‘né‘i!ﬁ dAPS witwtPs #1(1-
acid, 12. ae Iﬂ-S-_oLth Qrc c acid and wi/wt% other by-products. The
di et nyfp 'ayi"a.:"c'ar ra. 1o
5-et hyl - h 3

D._

@ﬁ_ Syfm :ﬁ};{ f}% ar%ﬁ §"°P2h °f'\rrt f%'ux for 7@2@:
The react | ,pah, (% |da B i'mc ,5 fOPROY F EP X'p@@f' ﬁ'ﬂ%@ ed

at reflux fofyd qu5§hc@4@d1 Phﬂ bl ?o o
5- et hyl 352’ll%|dml6ﬁ:-ﬁirlfbﬁglnﬁa£dip éeﬁe" %%e't §§D2 g@ ~(4-isopropyl-4-methyl-5-oxo0-2

car DATOY | ' hrndSinh s 3403 R b r@rsmereaseag | oo oot f BT o 6
5-ethyl - 3- (4-i sopropyl - 4-net h- EP 0 584 4

yl{; 5- oxo- ZExamPLR 20! | n- 2- yI)pr coI inic acid. C ar ms 5 1. A process for the
preparation of a 2,3-pyridinedicarboxylic acid of formula | [err]
40 Preparation of 2,3-Pyridinedicarboxylic acid compounds

Following essentially the same procedure described in Example 1 and substituting the appropriate
aqueous media, the following compounds are prepared: 2,3-pyridinedicarboxylic acid, 5-methyl-2,3-
pyridinedicarboxylic acid, 5-(methoxymethyl)-2,3-pyridinedicarboxylic acid, and 2,3-quinolinedicarboxylic

45 acid.

EXAMPLE 3

Preparation of 5-Ethyl-2,3-pyridinedicarboxylic acld

50
A solution of 5-ethyl-3-(4-isopropyl-4-methyl-5-0xo-2-imidazolin-2-yl)picolinic acid (25.0 g, 92% real,

79.5 mmol) in water (150 g) is adjusted to pH 10.2 with sodium hydroxide, heated at reflux for 6 hours,
stirred overnight at room temperature, adjusted to pH 9.7 with sulfuric acid, heated at reflux for 3 hours and
found to contain 0.05 wiwi% 5-ethyl-2,3-pyridinedicarboxylic acid, 12.48 wi/wt% 3-[(1-carbamoyl-1,2-

65 dimethylpropyl)carbamoyl]-5-ethylpicolinic acid and 2.72 wt/wt% 5-ethyl-3-(4-isopropyl-4-methyl-5-0x0-2-
imidazolin-2-yl)picolinic acid. The reaction mixture is then adjusted to pH 2.2 with sulfuric acid, heated at
reflux for 8 hours and found to contain 3.29 wt/wt% 5-ethyl-2,3-pyridinedicarboxylic acid, 0.69 wt/wi% 3-[(1-
carbamoyl-1,2-dimethylpropyl)carbamoyl]-5-ethylpicolinicacid and 0.0 wt/wt% 5-ethyl-3-(4-isopropyl-4-meth-
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wherein X is hydrogen or nethyl; and 20 Y and Z are each

i ndependent |y hydrogen, hal ogen, %ﬁ}%ﬂk Jé]'C[err] al koxy, err]
alkylthio, CJerr] -Cerr] alkyl op g ubstituted with-one to three
Cerr] -Cerr] al koxy groups, phenoxy optionally substituted with one
Cerr]- [eryrg-o,alzk,g,t,ldaﬂm-ﬂ,;ﬁ;&ﬂmca@{derr] al koxy group, or phenyl optionally
substituted with one Clerr]-C4 alkyl or (ferr]-Clerr] al koxy group; and,
when -t akerpidimget her, Y and Z may forma ring in which YZ is represented by

the structure: 25 -(CH2)[err]-, where n as an integer of 3 or 4, or
M s Q1. Rpfoesss for tareparktion vf a £8-pyridingiicrbexytiaadid oftam@iehdent | y hydr ogen,
Cerr] -[err] alkyl or (Jerr] -Cerr] al koxy, 35 whi ch is characteri zed

by reacting a 3-(2-imdazolin-2-yl)picolinic acid of formula 11 R [err]
wherein X Y and Z are.as described abovg, Rerr] is' (Jerr]-Clerr] alkyl and
Rlerr] is (Jerr]-Cerr] alkyl or \%{err] Clerr] 50 cycl oal kyl, and when
Rl err] @nd R2 are taken together h cafFBah at om to which they are
attached they nmay represent Clerr]- rr]fcycl oal kyl optionally substituted
with methyl, with a netal hydroxide ilnth¥ presence of water to forma
3-[(1-car barmyl propyl ) car banoyl ] pi IMNC atCaof formula 111 55 EP O
584 470 Bl yl - 5- 0x0-2-i mdazolin-2-yl)picolinic acid. Cains 5 1. A process
for the preparatlon of a 2,3-pyridinedddarboxylic acid of formula I [err]
wherein X is hydrogen or nethyl; and 20 Y and Z are each

i ndependent | yndiyglr ogen, hal ogen, Cferr] -Cerr] alkoxy, C-Clerr]

al ky) thio, { entitnyddgsh 5,]m33|l,yk¥hd optionally substituted with one to three
Cert] pClerr] vaniQee &eRinbspenddil9dbgenHalogetiil]-it SkiRF 0: 10/ akglnia t h one
Cerr]-C4 al kylc,@s afii@plichally l%f'tﬁt]ad HitHens Yo /0 CP-C4 BlkoxpgRtps, optional Iy
substituted W tpRerdRycoptibrally Jubstifitedirwith omd Gayt. Myl SElOR4CE hikéaly @foup, ol Koxy group;
and, when t akemphémyDaptibrally, sulistituted with owsy/C:ifGralkyloor ICy -G alkoxy gldugand(Z i s
represent ed by whbetakdnriogether, ¥ and2Z may form a ring iCWEILH ¥Z is]reprasbréedcbyrtheasirugtorel Nt eger
of 3 orzs4, or «HCHz2)\ wi@re n & gndateder of 3 or 4, or

where L, M, G and R are each independently hydrogen, C1-Cs alkyl or C1-Cs alkoxy,
35 which is characterized by reacting a 3-(2-imidazolin-2-yl)picolinic acid of formula Il

-
27 W NeoH
3¢

wherein X, Y and Z are as described above, R; is Ci1-Cs¢ alkyl and Rz is C1-Cs alkyl or C3-Cs
50 cycloalkyl, and when R: and Rz are taken together with the carbon atom to which they are attached
they may represent C3-Cs cycloalkyl optionally substituted with methyl,
with a metal hydroxide in the presence of water to form a 3-[(1 -carbamoylpropyl)carbamoyl]puoollmc
acid of formula lll



where L, M Q and R are each independently hydrogen, Cerr] -Cferr] alkyl
or CJerr] -(err] al koxy, 35 }épiogadizqﬁuqaracterized by reacting a
3-(2-imdazolin-2-yl)picolinic acld # la 11 x [err] wherein X, Y and
Z are as described above, Rerr] is (err]-Clerr] alkyl and R2 is CJerr]-C4
al kyl or yieb-eko-3-imidagdlif-2-yfifitolinic acly Cl oal kyl , and when Rlerr] and Rerr] are
taken together with the carbon atomto which they are attached they nmay
representCi@msrr]-Clerr] cycloal kyl optionally substituted with methyl, with
a netal hydroxide in the presence of water to forma

3- [.( 1- éarbaAwydcessdq yHe)proeparetionof/4 2.p-pyidinedidatboryic abiddf fdnadlaul a | 11 55 6 EP O
584~470 Bl [err] wherein X, Y. Z, Rerr] and [err] are as described above
and reacting said fornmula Il conpound with an acid in the presence of

water to formthe desired formula 1 2,8-pyridinedi carboxylic acid. 15 2.
The process according to claim1 where]jn the netal hydroxide is selected
fromt¥®e group consisting of an alkali b!ﬂdroxi de and an al kal i ne
earth nmetal hydroxide; the acid is i ngr al acid; the pH of the reaction
m xture fornmed by reacting the for conpound with the nmetal hydroxide
is fromabout pH 8.5 to pH 11.5; t®0pgHat ure of the reaction

m xturg forned by reacting the formula 11 20 conpound with the netal
hydroxide is fromabout 20 [err] Cto€120 [err] C. 3. The process
according to claim2 wherein the alkali nmetal hydroxide is selected from
the group cemsdisti Nng of sodi um hydroxi de and pot assi um hydroxi de; and the
n"kg)eral aci d ds nyehoged @GneliyREad he group consisting of sulfuric acid,

hydr ocdel ori ¢ fcind Zarehaktyiddepbridently Aydisgenl. haldgenic, - kol BLESAKyAREOr di ng to

cl ai m 3 wher eiGi-Cs lalsy! pplioodily sibstitutedeithi one torthréd O1-€ dikdkGreuUpey reacting the
formul a 11 comhemaxycbptienally substituted with orfe\CGi+0a xikgl@r CSCH dliery grbupier pH 9.0 to pH
11.0. 5. The phenyloptionallycsubstifuted wittbone| CaiGmalky! wh@i-@i akolghgroypt-brdf t he reacti on
m xt ur e for medhentakes fagethergY andeZ may form 4 rngrinavhich Y2 is mprepepted dy Wetstucturee acid i s
from aout pHEHD-¢vhee1n ag ap intager ofBer hoocess according to claim5 wherein
the pHis fromabout pH 1.5 to pH 3.5. 7. The process according to claim1
wherein the tenperature of the reaction mxture forned by reacting 35

the formula |11 conmpound with thd.aciM i s@f roR about 20 [err] Cto 120
[err] & 8 The process according to EI ai |In 1 vlherein X is hydrogen; Y and Z
are each independently hydrogen q¢_Clkrr] L-Clarr] al kyl optionally
substituted with one to three TJer+ ]_'Ta'Fp]-— -

where L, M, Q and R are each independently hydrogen, C;-Cs alkyl or C;-Cq alkoxy,

85 which is characterized by reacting a 3-(2-imidazolin-2-yl)picolinic acid of formula Il
R
o 1 R,
X
Y Z N
| H
N
- Z7 N “cogH
(I

wherein X, Y and Z are as described above, Ry is C1-Cs alkyl and Rz is C;-Cs alkyl or C3-Cs
50 cycloalkyl, and when Ry and Rz are taken together with the carbon atom to which they are attached
they may represent Cs-Cs cycloalkyl optionally substituted with methyl,

with a metal hydroxide in the presence of water to form a 3-[(1-carbamoylpropyl)carbamoyl]picolinic
acid of formula lll
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40 al koxy groups: and, when taken together, Y and Z may forma ring in
which YZ is represented by the strglghq#gh §1r|—< = CHCH=CH; 45 and
Rlerr] and Rl err] are each independent a r] -Cerr] alkyl. 9. The
process according to claim8 wherein the fornmula I conpound is sel ected
fromthe group consisting of 5-ethyl-2,3-pyridigedicarboxylic acid;

2, 3-pyridinedi carboxylic acid; 5-nmephyl-2,3- 5071 pyri di nedi car boxylic
aC|d 5- (et hoxynet hyl) - 2, 3- pyr|d|n dlcarboxyllk aci d; and

2, 3- qui nol i nedi car box- ylic acYd. ONH&BQ-EHNHBQ Pat ent anspr Uche 1.

Verfahren zur Herstellung el ner di ndi ca| bonsaure der Fornel | - 5
A- Ao~~~ ~~ X y'l N RaCOZH 15 wobei X
Wasser st of f oder Methyl ist; Cliil NN . éewel | sTunabhangi g Wasser st of f,
Hal ogen, C, -GC- Al koxy, G Al ky ' C, -GC6-Alkyl,

gegebenenfal I s substituiert mt einer bi s drei Cl -C4-Al koxygr uppen,
Phenoxy? gegebenen- falls substitufEIfdnit einer Cl -C4-Alkyl- oder Ci
-Cs- A koxygruppe oder Phenyl , gogebenenf all's substitu- iert mt einer Cl
-C4- Al kyl - od %l n(g Y und G'nH us rrms

: : w sc{ibed abdye reactin a lli co anacl
A n_g bi | den, i %ch g::ﬁgr% é?n? h\Bg (‘iggmg §:§r§ &r xyli\! atid. ‘Epél ng

n el ne nze

oder CI C4- A&pflvces:%oc& & cRink FWhdrdiPth &Etn%ﬁhﬁﬂ% ¥4 Q\ftf" S;JP °°%]'€6 gfyl

oder Ymététhydr & 5 BiAifd Flotal Rjdrdxids; G is ¥ 'aléi&l the pHE6F

3- (2- 1 m dazokjgReaétion|miRirs RlrhddSYéalting Mo bl cox’n;ﬁouﬁ@wuﬁjthe metal hydroxlde is from about

'\,J pH 85 to pH 11.5; and the temperature of the reaction mixture formed by reacting the formula Il
20 compound with the metal hydroxide is from about 20°C to 120°C.

3. The process according to claim 2 wherein the alkali metal hydroxide is selected from the group
consisting of sodium hydroxide and potassium hydroxide; and the mineral acid is selected from the
group consisting of sulfuric acid, hydrochloric acid and hydrobromic acid.

25
4. The process according to claim 3 wherein the pH of .the reaction mixture formed by reacting the
formula II compound with the metal hydroxide is from about pH 9.0 to pH 11.0.
5. The process according to claim 1 wherein the pH of the reaction mbdure formed by reacting the
30 formula lli compound with the acid is from about pH 1.0 to pH 4.0.
8. The process according to claim 5 wherein the pH is from about pH 1.5 to pH 3.5.
7. The process according to claim 1 wherein the temperature of the reaction mixture formed by reacting
35 the formula I compound with the acid is from about 20°C to0 120°C.
8. The process according to claim 1 wherein
'\/ X is hydrogen;
Y and Z are each independently hydrogen or C1-Cs alkyl optionally substituted with one to three C;-Cs
40 alkoxy groups; and, when taken together, Y and Z
may form a ring in which YZ is represented by the structure:
-CH=CH-CH=CH-;
45 and
Ri and Rz are each indepsendently C:-Cs alkyl.
9. The process according to claim 8 wherein the formula | compound is selected from the group
consisting of 5-ethyl-2,3-pyridinedicarboxylic acid; 2,3-pyridinedicarboxylic acid; 5-methyl-2,3-
50 pyridinedicarboxylic acid; 5-(methoxymethyl)-2,3-pyridinedicarboxylic acid; and 2,3-quinolinedicarbox-
ylic acid.
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40 ] Y COH 45 ,

t11) wobel X, Y und Z wi e oben be?'gBrngQﬁ(ﬂ §i nd, R Cl-C4-Alkyl ist, und R2
C -C4- Al kyl oder C3-Cs- Cycl oal ky S 8 wenn R und R2 zusammen nmit dem
Kohl enst of fat om an das sie gebunden sind, 50 genonmen wer den, k6nnen
si e Cv- Cpatentdnepribhd , gegebenenfal | s substituiert mit Methyl, darstellen,
mt einem Metalihydroxid in Gegenwart von Wasser, um eine

3- [ (1- Cartawnetahmen ayp Helsteiung ainer\2l 3} Pyridihdivatbbisgart B& Féeel B | genei nen Fornel 111

Zu bilden 55 8 11111 111111 11 1imi1 11 1S 1 * C L M S * EP O

584 478 Bl x ' R I |1 ~~R2 C2H 10 .
woblet X, Y. Z, Rl und R2 wi e oben beschgi eben sind, und Unsetzung der
Ver bi ndung der Fornel 111 75 mt eiper Saure in Gegenwart von Wasser,

gtbrmal I zu bilden. 2.
i hydroxi d ausgewAhit w rd aus

um di e gewOnschte 2, 3-Pyri di ndi car e
Ver fahren gemaB Anspruch 1, wobel g
der G Uppe, bestehend aus ei nem Al kal iqet i hydroxi d und ei nem

Erdal kal i met al | hydroxi d; di e Siurez€f MeyM nevgd gaure ist; der 20 pH des
Reakt i onsgem sches, gebil det durch Umset zung detr Verbi ndung der Fornel 11
mt dam Metalihydroxid, ungeflhr 8,5 bigg pH 11,5 ist, die Tenperatur des
Reaktignsgem sches, gebildet durch Ursetzung der Verbi ndungen der Fornel ||
mt dem Metalihydroxid, ungefal hr von 20 * C bis 120 * Cist. & Verfahren
gem aB Anspwsteh 2, wobel das Al kalinetal i hydroxid ausgewAhit wird aus der

G uppe, 25 X washptdirobeMbtigListy 0hat ri unhydroxi d und Kal i umhydroxi d; und die
wr al saur € usl® gavis ihdbhilgig Wasstsstdlie Halddehl D €5 -ARGS! €N Mikviivs; Schwef el si ure,
Cht"or was s er 61-Gd-Alisyh .gogoburvaialdr sabtua avitsdinaf bis ar ©-CidAlko)Rydppéi, RenGg1§EZel&Pr UCh
3, wobel defeligsubsiituiertRetceirter GG GAIK- DA ;C, kbRyhiEiie, 6lér Plen{lgogébshntalisiSibstitu-

Ver bi ndung ige miteinensCs tAlkylrpder Geth-Meb@drigpgdstosmdd, ungefahr pH 9,0 bis pH

11, 0 ist. 3YumlZ klisnsnygammmen oinerBRingbilden, adeth, Y2 datgestelitiwird qukrthalitssStruktur:

Reakt i onsgenftdh@abei eine ganea Zahld eder Liskederung der Ver bi ndung der Fornmel |11
mt de¥® Salure, ungefihr pH 1,0 bis pH 4,0 ist. 6. Verfahren gemAB Anspruch
5, wobei der pH ungefghr 1,5 bis pE 3’154 is(t). R

30 —C=C—C=C—

wobei L, M, Q und R jewesils unabhZngig Wasserstoff, C1-Cs-Alkyl oder C-Cs-Alkoxy ist,
das gekennzeichnet ist durch die Umsetzung einer 3-(2-Imidazolin-2-yl)picolinsiure der Formel Il

35
R
. ' R,
\/ b
40 Y : 0
2 N
. l N
Z\
N" “CopH
45

(I1

wobei X, Y und Z wie oben beschrisben sind, Ry C;-Cs-Alkyl ist, und Rz C1-Cy-Alkyl oder Cs-Cs-
Cycloalkyl ist, und wenn R: und Rz zusammen mit dem Kohlenstoffatom, an das sie gebunden sind,
50 genommen werden, k&nnen sie Cs-Cs-Cycloalkyl, gegebenentalls substituiert mit Methyl, darstellen, mit

einem Metallhydroxid in Gegenwart von Wasser, um eine 3-[(1-Carbamoylpropyl)carbamoyl}-
picolinséure der allgemeinen Formel Il zu bilden
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35 7. Verfahren gemaB Anspruch ‘1, wobei die Terrgera{/urbplez g . I
Reakti onsgem sches, gebil det durch - er Verbi ndung der Forne

1T mt dgr Si ure, uggefahr 20- C béldrs@%‘wﬂ%gi st. & Verfahren gemaB
Anspruch 1, wobei 40 X Wasserstoff ist; Y und Z jeweils unabhangig
Wasserstoff odar G -C6 -Alkyl, gagebenenfalls substituiert mt einer bis
drei G -C4- Al koxygruppen ist; und Y, und Z zusa n ei nen R ng bil den
kénnen, in dem YZ dargestellt wird Qurch die Str] It_ur: 42 . i/Cl_If:hCH-CH =
CH; und RL und P2 jeweils unabhangilg C, |_kyl .50 9. Verfahren
gemdB Arfspruch 8, vvJobei die Vae\{) ' F%Iiy?l I Clmib@gewAhlt w rd aus der
GrL}'ppe, best ehend aus 5-Ethyl-2,. i ndi car bghsaur e;

2, 3-Pyridi ndi carbonsaure; 5-Mthy]<2, yridi ndi"@ar - bonsaure;

5- (Met hoxynet hyl ) -2, 3- pyri di n@Car b §'0 T.pd 2, 3- Chi nol i ndi car bonsal ure.
55 9 | 1~11~ 11111121 #111211222¢ 211§ * c L M
S ~~* " EP 0 584 470 Bl Revendl %altgris 1. Proc~d6 pour la preparation

d' un aci de pyridine-2, 3-di car boxyl'i qiu de formule | vy COPH 10
ZN CO2H (1) 15 ob X est |'hydrogbne ou |l e groupe nethyle; et Y et Z sont

chacun i ndepergadRIang, A, A H, QPSRN bER-hBLPIS End ij'}rﬂse&&:%{;I o v@%fﬁ%;nﬁ_d Ne el 0
(<]

un groupg al kil sikbr @4@8 ifGegofhrt vé Wasser, um diflgeWiidhs 23] irﬁiicgrgﬁn Formel |
facul tati vemedbilgehbst i tué par. un a troi s groupes alcoxy en un groupe

phenoxy facultativement substitu6 par un groupe al kyle en C -C04 ou al coxy
en G - C4, 2.0Wetshreyrgam@i Aspeioly h SwdbaiCdab vetalihyeraRd busgewdhit wird! SusNdF GHIppd) 'bedidhend
aUgI e en G auQdnapuAlsdiimetabhydroxidiind GhemErdakalimetallhydroxid; did SiufeQiile Nifidrals36ra 58 Ha¢ €,
Y €t Z peuverrH flesr Resktionsgomiscliee, ghbitdot Idorghl dimsdiZung Sder N@inaGgNted Fofrtel | IR mit dem
Metallhydroxid, ungeféhr 8,5 bis pH 11,5 ist, die Temperatur des Reaktionsgemisches, gebildet durch
Umsetzung der Verbindungen der Formel Il mit dem Metallhydroxid, ungefthr von 20 C bis 120°C ist.

3. Verfahren gem#B8 Anspruch 2, wobei das Alkalimetallhydroxid ausgewdhit wird aus der Grupps,
25 bestehend aus Natriumhydroxid und Kaliumhydroxid; und die Minerals3ure ausgewdhlt wird aus der
Gruppe, bestehend aus Schwefelsiure, Chlorwasserstoffsdure und Bromwasserstoffsiure.

4. Verfahren gem#B Anspruch 3, wobei der pH des Reaktionsgemisches, gebildet durch Umsstzung der
Verbindung der Formel Il mit dem Metallhydroxid, ungefihr pH 9,0 bis pH 11,0 ist.
30
5. Verfahren gem4B Anspruch 1, wobsi der pH des Reaktionsgemisches, gebildet durch Umsstzung der
Verbindung der Formel i mit der SHure, ungefdhr pH 1,0 bis pH 4,0 ist.

6. Verfahren gem&B Anspruch 5, wobei der pH ungefiihr 1,5 bis pH 3,5 ist.
35
7. Verfahren gemdB Anspruch 1, wobei die Temperatur des Reaktionsgemisches, gebildet durch Umset-
zung der Verbindung der Formel Iil mit der S#ure, ungefihr 20°C bis 120°C ist.

8. Verfahren gem#8 Anspruch 1, wobei
40 X Wasserstoff ist;
Y und Z jewells unabhZingig Wasserstoff oder C1-Cs-Alkyl, gegebenenfalls substituiert mit einer bis drei
C1-C4-Alkoxygruppen ist; und Y und Z zusammen einen Ring bilden kdnnen, in dem YZ dargestelit
wird durch die Struktur:

45 -CH=CH-CH=CH-;

und
Ri und Rz jewsils unabhiingig C1-Cs-Alkyl ist.

50 9. Verfahren gem&B Anspruch 8, wobei die Verbindung der Formel | ausgewdhlt wird aus der Grupps,

bestehend aus 5-Ethyl-2,3-pyridindicarbonsgure; 2,3-Pyridindicarbons3ure; 5-Methyl-2,3-pyridindicar-
bons#ure; 5-(Methoxymethyl)-2,3-pyridindicarbonsiure; und 2,3-Chinolindicarbonssurs.
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siruc{ure: -(CHZ)ni, 00 n est e nonbre entier 3 ou 4, oulL M R 30

1 11. 30 ~~~~~-=C-C=C ob L, M Qet R sont
chacun i ndépendanment I'hydrogenegpaﬁwﬁﬁghﬁé al kyle en C1-C4 ou un groupe
al coxy en C1 -C4, 35 gqui est caract ris6 en ce qu' on fait reagir un
aci de 3- (Revéntigh@gm | ne- 2-yl )picolinique de formule 11 Rl Rz 40

X 45 ~~~~Z NCOH (I1) 50 ob X, Yet Z sont tels que dMinis

Ci - dessust. Ribosus ipoutila (épatich Pnkaribepyeibiiné-b 3-dicdtb Ry ligRdeieimuldn gr oupe al kyl e en
Cl -4 ou cycloalkyle en Ca-C6, et, si R et R2 sont pris ensenble avec

| ' atome de carbone auquel ils sont fixgs, ils peuvent reprdsenter un groupe
cyé#balkyle en Ca-Cs facultativenent spbstitue par un groupe ndthyle, avec
un hydroxyde netal | ique en presence d kau peglH ornmer un acide

3-[(1-car banoyl propyl)- 65 car f I colfinique de formule. 11 10 IN
1111111111 11 11231 11 INE * C L M EP 0 584 470 Bi x

R | 7% 5 Y H C- CONH2 &l -

| | K2z N CoeHZ N Coz (111) 10 & X,
Y. Z, R et R2 sont tols quo d6finis giydessus, et on fait r~agir ledit
conpose de fornulo Il avac un acide presence d' eau pour forner |'acide
pyridipe-2, 3-di carboxylique desir6 de formula 1. 15 2. Procedd salon |a
revendicatigp 1, dans |oquel I'hydroxyde netallique ost choisi dans le

groupe forne g@gs“thgdrpaé%&;(“g%u&qnmﬁlﬁ%al calin et un hydroxyde de netal

. rogéne, un halogéne, un groupe alcoxy en Ci-Cg, un

al cal i no-terr aug Z sdnt BabEhCind&pbndsimétt I

\ groupe alkylthio en C1-Cs, .
20 un groupe alkyle en C;-Cs facultativement substitué par un & trois groupes alcoxy en C;-Cs,
un groupe phénoxy facultativement substitué par un groupe alkyle en C1-Cs ou alcoxy en C;-Cs,
ou
un groupe phényle facultativement substitué par un groupe alkyle en C1-Cs ou alcoxy en Ci-Cs ;
et,
25 s'ils sont pris ensemble, Y et Z peuvent former un cycle dans lequel YZ est représenté par la

structure : ~{CHz),-, ol n est le nombre entier 3 ou 4, ou

L
| .
%0 C C

ol L, M, Q et R sont chacun indépendamment I'hydrogéne, un groupe alkyle en Ci-Cs ou un
groupe alcoxy en Ci-Cs,

85 qui est caractérisé en ce qu'on fait réagir un acide 3-(2-imidazoline-2-yl)picolinique de formule Il
N\ | Ry
Ra
% X |
Y -z N 0
| H
Y
(11>
. s0 ol X, Y et Z sont tels que définis ci-dessus, R1 est un groupe alkyle en C1-Cs et Rz est un groupe

alkyle en C1-C, ou cycloalkyle en C3-Cs, et, si Ry et Rz sont pris ensemble avec I'atome de carbone

auquel ils sont fixés, ils peuvent représenter un groupe cycloalkyle en Cs-Cs facultativement substitué

par un groupe méthyle,

avec un hydroxyde métallique en présence d'eau pour former un acide 3-[(1-carbamoylpropyl)-
55 carbamoylpicolinique de formule il
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mnéral ; le pH du nelange reactionnel forne en faisant reagir |e conmpose
de fornmula 11 avec K > I' hydroxyde ndtal | i que est d'environ pH
8,5 apH 11,5 ; et la tenperature &F B eactionnel fornb 20 en
faisant reagir |e conpose de fornulo 11 avec |' hydroxyde nb6tallique est

d anviron 20 0C a 120 * C 3 Procede salon |a revendication 2, dans

| oquel |'hydroxyde de netal alcalin est chpisi dans |e groupe fornme par

| ' hydr oxyde de sodium et |'hydroxyde de po dssium; et ['acide minéral est

choi si dans | e groupe for par I'actgiggu f%ﬁQQHe’ | " aci de chl or hydri que
et .I*.acide bromhydri que. T on gvendi cation 3, dans

| ogeol | e pH du ndl ange r~ac fgn | fornmd ¢n faisant rdagir | e conpose de
talllji que esth'onviron pH 9,0 & pH 11,0. 5

formul o 11 avec |' hydroxyde

Procede salon | a revendi bequol | e pH du nﬁlagge rdacti onnel
fornb on faisant reagir le 30 ccﬁga s de formulo | FtIdvdc 1" acide est
denvirdh pH 1,0 a pH 4,0. 6. Procedd salon |la revendication 5, dans |oquel
|l e pH est d' environ a PH 3,5. 7. Procede salon |la revendication 1,

H1 5
dans | oquel | ?':Si‘fﬂ ot o Be 39 H%ﬁ“‘?@'&&’@l’%nnpl formd on faisant 35
reagir le corfhdd _';cggaﬁe;g]%%ﬁ“ lo Il gyac 4 acide ep'PEsY/ICP digawpour fammer Iecidr)C
a Procedd sdVEirerZsPRPenietrgdeiomygals | equel Ky X est

L iy eodnes; Plodlls dch i lovsrIRGHR 1| SERAIN AR, el 3 R i B ol e
p B%Jea&e' @tgieéigalm un hydr% ? oux éﬁ? er
% a

| 3 d
al coxy en C mifghd:; 18TpH Su méRngeORehctiRires G Rlien
cycle dans | Ofpd xyaéznaa.rquse@?}%mm' S ey S

g linoster %}5’ \é Fcu

i T le S| ule veC
MbEaturs = g:ﬂ = Eg— 45
et R 22t R3n$dmakt rédgim elbdmpdid G@%ﬂﬁé"m I'fyBrofd/d€ %ﬁlliﬂeg&aarﬁ'c %e' :'mé

Proc6d4 solon |la revendication 8, dans |equel |e conpoas deRTornu o | est
choi si dans |Reocgdéosspe I4 @vendicstion 2] das i PhyGiokab i st AR e-cHbis FRROY Klousk-€;
| ' aci de pyr i dormé p@, IBydtoxyds Bo xadiumoata'hydrdxydbCdeiotdesiunibt biyllabiyé minéral est choisi dans le

di ne- 2, 3- di c@rdopsxipimécpactacitié suffurthes, I'acide chlorhydrique et I'acide bromhydrique.

5- (nmet héiynet hyl ) pyri di ne- 2, 3-di carboxyl i que; et |'acide quinol eine- 50

2, 3- di car bbxPracédéeselon fa revendication 3, dans lequel le pH 1 hilefdevisactidnbidl fbrmk loh lfdisaht|rédgin 161 11
111 composé de formule Il avec I'hydroxyde métallique est d'environ pH 9,0 & pH 11,0.

5. Procédé selon la revendication 1, dans lequel le pH du mélange réactionnel formé en faisant réagir le
30 composé de formule Il avec I'acide est d'environ pH 1,0 2 pH 4,0.

6. Procédé selon la revendication 5, dans lequel le pH est d'environ pH 1,5 & pH 3,5.

7. Procédé selon la revendication 1, dans lequel la température du mélange réactionnel formé en faisant
35 réagir le composé de formule Il avec I'acide est d'environ 20°C & 120°C.

8. Procédé selon la revendication 1, dans lequel
U/ X est I'nydrogéne ;
Y ot Z sont chacun indépendamment I'hydrogéne ou un groupe alkyle en Ci-Cs facultativement

40 substitué par un 2 trois groupes alcoxy en Ci-Cs ; et, s'ils sont pris ensemble, Y et Z peuvent former
un cycle dans lequel YZ est représenté par la structure :

CH=CH-CH=CH-;
45 ot R1 et Rz sont chacun indépendamment un groupe alkyle en C;-Cs.
9. Procédé selon la revendication 8, dans lequel le composé de formule | est choisi dans le groupe formé
par I'acide 5-éthylpyridine-2,3-dicarboxylique ; I'acide pyridine-2,3-dicarboxylique ; I'acide 5-méthylpyri-

dine-2,3-dicarboxylique ; I'acide 5-(méthoxyméthyl)pyridine-2,3-dicarboxylique ; et I'acide quinoléine-
50 2,3-dicarboxylique.
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