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arbox or pr ucing the erbtcu agents 1S0propy -4» -oxo- -imidazolin-2-yl)-
concurr e&l 4oy ﬁwo &s-cgrboxyhc acids, esters and salts thereof, the present invention relaies to a process for the
preparation of quinoline-2,3-dicarboxylic acid with the use of aniline and maleic anhydride to obtain a ready
source of acridine.
it is an object of the present invention, therafore, to provide a ready source of stariing materials to form
quinoline-2,3-dicarboxylic acid. This objective is fulfilled by reacting an oxidized anilinosuccimide with
45 dimethylformamide dimethylacetal or dimethyl formamide and phosphorous oxychlorid, cyclizing the result-
ing reactant to result in an acridinimide and hydrolyzing the acridinimide to obtain the quinoline-2,3-
dicarboxylic acids.
These and other objects of the invention will become more apparent by the detailed description of the
invention provided hereinbelow. .

50
DETAILED DESCRIPTION OF THE INVENTION

The present invention relates to a novel method for the preparation of quinoline-2,3-dicarboxylic acid,
said method comprising oxidizing an N-substituted-3-anilinosuccinimide of formula |
65



provi de effective nethods for the preparation of anilinofumarate by
reacting dichlorosuccinates with spegpfdg;.ﬁgid]es. 35 SUMMARY OF THE
| NVENTI ON Al t hough ot her routes exist for the preparation of
ani | inofumarates in order to prepare quinoline-2,3- dicarboxylic acids for
produci ng the herbicidal agents :
2- (4-isopropyl -4-net hyl -5-0x0-2-im dazolin-2-yY)- 40 qui noline-3-carboxylic
acids, esters and salts thereof, the present iRvention relates to a process
for the,preparation of quinoline-2,3-dicag§§ ylig.agi d with the use of

d

ani ling_afd mal ei c anhydride toabtain a réddy squrce of acridine. It is an
obj ect of the present inventi o@.: NHe~Co—pi0xx0de a ready source of
starting materials to form qui Mek=kpé€-2, 3-di carboxylic acid. This objective

is fulfilled by reacting an oxidized anilinosuccinmde with 45
di met hyl f gr mami de di met hyl acetal or di mehyl formam de and phosphorous
oxychlori&, cyclizing the result- ing reactant to result in an acridinimde

and hydr ol yzjag: t he I i TH A bt ai n,the i ngline-2 3- dicarboxylic

aci ds. Thesarattl mi B X2 Ut B8 M BrbitCelid PeubB s sricl Sl

by the detailed description of the invention provided herei nbel ow. 50

DETAI LED BESCRI PTI ON OF THE | NVENTI ON The present invention relates to a

novel nethod for the preparation of quinoline-2,B-dicarboxylic acid, said

met hod conprising oxidizing an N-substitutH i I'i nosuccini m de of

formula I 55 2 EP 0 257 4338 SRR],. 10 erei is phenyl or [err]

al kyl in an inert solvent; re us-1ofMped fornmula 11 3-anilino-N
0

subst.i tutzed-nmal ei m de [ ERR] 20
s

11

25 wherein R is as defined hereinabove with a minimum of 2 molar equivalents (2 molar equivalents or greater)
of dimethylformamide dimethy! acetal in an inert hydrocarbon aromatic hydrocarbon, chlorinated hydrocar-
bon or chlorinated aromatic hydrocarbon solvent, or with one molar equivalent of a Vilsmeier reagent
prepared from dimethylformamide and two molar equivalents of POCIs in dichloromethane at reflux;
isolating the resulting formula il 3-phenylimino-4-dimethylaminomsthylene-N-substituted-succinimide
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wherein R is as defined hereinabove; cyclizing the formula Il compound by treatment with polyphosphoric
acid at 130°C to 145° C to yield formula IV substitutedacridinimide
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wherein R is as defined hereinabove; hydrolyzing the formula IV acridinimide with a minimum one (1) molar
equivalent base (one molar equivalent or greater) in a solvent of water or an aqueous alcohol; cooling the
reaction mixture; isolating the thus formed quinoline-2,3-dicarboxylic, formula V



Il 25 wherein Ris as defined hereinabove with a minimum of 2 ol ar

equi val ents (2 nol ar equival ents orggpeg QB?f di met hyl f or mam de di net hyl
acetal in an inert hydrocarbon aronmatic rocar bon, chlorinated hydrocar-
bon or chlorinated aromati c hydrocarbon soI vent, or with one nolar

equi val ent of a Vilsneier reagent prepared from di et hyl f or mam de and two
nol ar equi val ents of [err] in dichld Shhag@omt reflux; isolating the
resulting formula |11 o
3- phenyli m no- 4-di net hyl am nonet 33H t ut ed- succi ni mi de 30 35

[ ERR] \Mlérel n Ris as defined herée abqq/e cyclizing the fornmula Il
conmpound by treatment with pol yphosphori-c acid at 130 * Cto 145 * Cto
yield formula I'V substitutedacridinimde 45 [ERR] 50 IV 55 wherein Ris as
defined hereinabove; hydrolyzing the fornulaViV acridinimde with a mninmm
one (1) golar equivalent base (one rml ar equi val ent or greater) in a

sol vent of ﬁ@ cuﬁ’frc tﬁzno Hecgtlilfgfec(fig xgre 8|n rec'ai |0n th ure,

i solating t B{nﬁet Uted_ % o duo
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m xture; agkloam hef lideRBolldhe atl ©Rpdatlre bE oWéB
the reachi eﬁu.@fentfardmﬁs&ellleaéerﬂr& phrB® b Sdithstiyl trd:'&‘éhaa
readi |y pr emédeCor pyefedatiydathi £ mindlund &td! dlat equivalents of dlmethylformamlde dimethy etal in
N- subst i t ubehabni3-sath bs BOBLE; GyitrelTbélRend| MBthP¥edintoritd) «BgRAY Shictids, chidi- m
chl orani |, temperatorei efeabbut 26+ O as14RC yVieldscrtadlyUdofpeindd Tasde tbiftiufal] |vtcem£&hdisl are
pr ef er abl y oslly eyefized jo fonriula 'O aeidiniidas whén teaged with wiljiphd3phodic Mid & ARérhpefAAIE Rbout
prepaLE_G’Of A¥Cde M5Byl formam de and [err] in refluxing nethyl ene
d Additionallly, it has besn found that the formula IV acridinimides are readily hydrolysed in water or
aqueous-alcoholic solvent systems with a minimum of two molar equivalents of base (2 molar equivalents or
greater). Preferable bases are sodium hydroxide, potassium hydroxide, or mixtures thereof at concentrations
of 5% to 50%, on a weight basis, giving quinoline-2,3-dicarboxylic acid as its salt. This is then isolated as
25 the free acid by acidification of the cooled reaction mixture and collection of the precipitated product.
Advantageously, the above method provides a novel route to quinoline-2, 3-dicarboxylic acid utilizing
formula | 3-anilinosuccinimides which may be prepared in high yields from maleic anhydride, a ready
source of starting material available in large quantities, by known procedures, such as those described by
S. I. Burmistrov. et al., J. Org. Chem. U.S.S.R., 8:1102 (1972), and L. E. Coleman, Jr. et al., J. Org. Chem.,
30 24:135 (1959) (incorporated herein by by reference)
The present invention is further illustrated by the followmg which are provided as illustrations of the
invention.
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chlori'de, or preferably,with a mininumof two nolar equival ents of

di nmet hyl f or mam de di net hyl acet al in +]¥ &% ch as tol uene, xylene,
benzene, nethyl ene chloride, ethylene chloride, chl oro-benzene at a
tenperature of about [err] to [err] vyields formula IV conpounds. These
formula IV ceppmieds are easily cyclized to formula IV acridi ni m des when
treated w th pol'yphosphoric acid at a tenperature of about 20 [err] to
145 C. Addi t Prapathtioy of 3-dnilikaN-phegisuctiaii@ t hat the fornula IV acridinimdes
are readily hydrolysed in water or aqueous-al coholic solvent systens with a
m ni mum ofs t wo nol ar equi val ents of base (2 nolar equivalents or greater).
Preferabl e bases are sodi §m hydr oxi de, potassi um hydroxi de, or m xtures

t hereof at concentrationsRof 5% to 50% on a weight basis, giving

qui nol i ne- 2, 3-di car boxy! idas its salt. Thisisth Ql ated as 25
the free acid by acidifilcati ol of the c#ol ed reacl"lz and

col l ectio®of the preci d product. Advantageously, e above net hod
provides a novel route to)Quinoline-2,3-dicarboxylic aC|g |I|2|ng formul a
| 3-anilinosuccinimdes i ch may be prepared in hi gh I s frommal eic
anhydride, a ready source*f starting material available in |arge
quantitiesg, by known prmaédlir:es such as those described by S |I.
Burmistrov. et al., J. &nbydeide U S SJR, 8:1102 (1972), and L. E.

Col eman, Jr. et aI., J. Org Chem, 30 24' 135 (1959) (incorporated herein
by reference). The present ‘i nvention is further illustrated by the

follow ng which are provided as illustrations of the invention. 35 40 45 50
55 4 . ER O 257 433 Bl EXAVMPLE 1 Preparati of

3- ani hi.no- N- phenyl succi ni mi de aniline [ERR] [RO

0

30 A mixture of 9.8 g (0.1 mol) of maleic anhydride, 18.6 g (0.20 moi) of aniline and 75 mL of o-
dichlorobenzene is heated while stirring at 175-180°C for one hour. At 175°C all of the solid goes into
solution. A Dean Stark trap is used to collect the condensate during the reaction. Cooling gives a thick
precipitate, which is stirred in 50 mL of ethanol, cooled in ice and collected by filtration to give 16.6 g of the
product having m.p. 211-214.5°C. Concentration of the filtrate and slurrying in 50 mL of ethanol gives

35 another 3.0 g of product, giving a total yield of 74%.
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25 30° A mxture of 9.8 g (0.-1 nol) of nmaleic anhydride, 18.6 g (0.20
nol) of aniline and 75 nL of o- dic I e is heated while stirring at
175-[err] for one hour. At [err] al Fbgfﬁ?%ggggl id goes into solution. A
Dean Stark trap is used to collect the condensate during the reaction.
Cool i ng gi veawmeLE bi ck precipitate, which is stirred in 50 nL of ethanol,
cooled in ice and collected by filtration to give 16.6 g of the product
havi ng m p. Prébfatiéhlot 32nilio-Namdseedniraits on of t he filtrate and slurrying in 50
nm. of ethanol gives 35 another 3.0 g of product, giving a total yield of
74% 4Q 45 50 55 5 EP0257433B1 EXAMPLE 2 Preparation of

3-ani | i Wo- N- but yl UCC|n|n1de 1. ler ! aerrl 2. acetic anhydride 10
sodi urk aniline [err] 15 20 0 Maleic

[err]
anhydride is regCt Mﬂtn*I ot e O] e con tlons reported by L.
1926 T %}f@g‘ ﬂ ﬁiﬂé (19 . A mxture

E. Coleman et aj.,
contai ni g the thus/forned n- bmﬂdimm]eeqtctQC|d (12. g 0. 07 nol),

anhydr ous sodi um¥gCet at e (§37 &Qiﬁﬁﬁeaoetic anhydride] (29 nL) is heated at
[err] to [err] or 30 minutes e solution. is coold to [err] and
poured into 55 nmL"of water. The layers are stirred at®roomtenperature for
15 mnutgs, then diluted to 275 nL. A dark oil precipitates. Extraction
with 100 m. of [err], then another 25 nL of [err], and evﬂporation of

solvent gives 9.9 g of n-butyl mal eimde as an

e,

N—-C4Hg
. | & _S—w——

Maleic anhydride s reacted with n-butylamine under the conditions reported by L. E. Coleman et al,, in
25 J. Org. Chem., 24:135, (1959). A mixture containing the thus-formed n-butylmaleamic acid (120 o} T 0.07
moI), anhydrous “sodium acetate (2.7 g) and acetic anhydride (29 mL) is heated at 85°C to 80°C for 30
minutes. The solution is cooled to 40°C and poured into 55 mL of water. The layers are stirred at room
temperature for 15 minutes, then diluted to 275 mL. A dark oil precipitates. Exiraction with 100 mL of
CHzClz, then another 26 mL of CH2Cl2, and evaporation of solvent gives 9.9 g of n-butylmaleimide as an
30 oll, ir, 1735 (sh) and 1700 cm-1. A solution of 9.9 g (0.065 mol) of the n-butylmaleimide and 35 mL of acetic
acid is treated with 6.51 g (0.07 mol) of aniline , with the resulting solution heated at 120+ C for 30 minutes.
The solution is cooled and poured into 280 mbL of water. The amorphous material is collected and
recrystallized from isopropy! alcohol to give 9.3 g of n-butyl anilinosuccinimide as off-white crystals, m.p.
97-100°C, ir, 3350, 1720 (sh), 1680, 1600 cm-1; mass spec, (ci) m/e 247. Anal. Calcd. for C14H18N202: C,

35 68.29; H, 7.32; N, 11.38. Found: C, 68.46; H, 7.28; N, 11.25.
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30 oil’, ir; 1735 (sh) and 1700 cm 1. A solution of 9.9 g (0.065 nol) of the
n-butyl mal ei m de and 35 nlL of acetic g} 957 patgeated with 6.51 g (0.07 nol)
of aniline , with the resulting solution heated at [err] for 30 m nutes.
The solution is cooled and poured into 280 nL of water. The anorphous
material is ewhM@mEted and recrystallized fromisopropyl alcohol to give 9.3
g of n-butyl aniTinosuccinimde as off-white crystals, mp. 97-100C, ir,
3350, 1720 ( Bieparatibf BiB-aniib®B-pharyimplpimidass spec, (ci) me 247. Anal. Cal cd.
for Cl4HI8N202: C, 35 68.29; H, 7.32; N, 11.38. Found: C, 68.46; H, 7.28;
N, 11.25.80 45 50 55 6 EP 267 433 Bl EXAMPLE 3 Preparation of

3-ani |l i mo- N- phenyl mal ei m de | ] 15 20 25 AL Amxture of 1.98 g (7.5
mol ) of the anilinosuccininj prepared in Exanple 1 above and 1.96 g
(22.5 mmol) of [err] in 45 ol -refluxed for six hours. The
m'xtureisfilt Nd et ggul ting sol1d 13 heated in

anot her 50°nmL oNUiM ng tol and filtered again whilel|hot. Cooling the
conbined toluene filtrates giuJes 450 ng of the title prodyct as

yel | ow- or ange needl es. Concenttation of the toluene sol utfon gives anot her
360 ng; mp. 228-[err] (lit (7) mp. 230-[err]). 30 B. A mxture of 1.32
g (5.0 mygl) of the anilinosuccinimde 1.22 g (5.0 molf of chloranil and
30 nL of xylene are refluxed for four hours. The m xtur)& is cooled to room

tenperature and the precipitate collected and recryst ed frem
acetonitrile to give 0.86 g (65%; mp. 23 Qrr]. 'edure
above and substituting N-butylanili nosu

3- am no- Nezgphenyl suc- cininmde yields 93% o0f=N but yl ani )fnonal ei m de whi ch
upon &wystallization fromisopropyl alcohol has a mp. 85 of 128-130C.

Anal . Calcd. for [err]: 68.85; H 6.56; N, 11.48. Found: C, 68.58; H, 6.45;

N, 11.38. 40

25 A. A mixture of 1.98 g (7.5 mmol) of the anilinosuccinimide prepared in Example 1 above and 1.96 g
(22.5 mmol) of MnOz in 45 mL of toluene is refluxed for six hours. The mixture is filtered, while hot, and
the resulting solid is heated in another 50 mL of boiling toluene and filtered again while hot. Cooling the
combined toluene filtrates gives 450 mg of the title product as yellow-orange needles. Concentration of
the toluene solution gives another 360 mg; m.p. 228-233 °C (lit (7) m.p. 230-230.5° C).

30 B. A mixture of 1.32 g (5.0 mmol) of the anilinosuccinimide 1.22 g (5.0 mmol) of chloranil and 30 mL of
xylene are refluxed for four hours. The mixture is cooled to room temperature and the precipitate
collected and recrystallized from acetonitrile to give 0.88 g (65%); m.p. 233-235°C.

Utilizing the procedure above and substituting N-butylanilinosuccinimide for the 3-amino-N-phenylsuc-
cinimide yields 93% of N-butylanilinomaleimide which upon crystallization from isopropyl alcohol has a m.p.
35 of 128-130°C. Anal. Calcd. for Gi¢HisN202: 68.85; H, 6.56; N, 11.48. Found: C, 68.58; H, 6.45; N, 11.38.
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45 50 55 7° EP 0 257 433 Bl EXAVPLE 4 Preparation of
3-pheny|inino-4-dinethylaninonethyIEP%- 7QB§E¥Isuccininide [ERR] 15 20 25
A. A solution of 13.2 g (0.05 nol) of the anilinomal ei m de prepared in
Exanple 3, 11.9 g (0.10 nol) of dinethylformam de di nethyl acetal and 250
mL. of tol uememMreenef!l uxed for three hours. Cooling the solution gives a
dark maroon solid which is stirred in 200 nL of hot ethanol and collected
t o gi ve t hePrbpatdtien @B8-phenyiinediditnethylanBnagnefhyiéRdyN-hismylaugcinimide 196-[err].
Recrystallization fromacetonitrile gives brown-gold crystals, np
199.5-20%. 5 C (dec). Anal. Calcd. for [err]: C 71.47; H 5.33; N, 13.17.
Found: tf 71.42; H, 5.56; N, .98. B. To a solution of 0.37 g (5. mmol) of
ride is added dropwi se, with cooling [err],
urry J tirred _at roomtenperature for 30
N \/ Ld The nixture is
The solution is
wat er are
aline, and the

1.68 g (11 mmol ) of [err].

35 m nut es, ape~tle anili
refluxed®or t @» -
cooled in ice, ahe™=20 nL of hyl ene chloride and 10 nL of

added. Aqueous [err] is added gintil the aqueous phase is al
two |ayers are stirred for 15 mnutes and filtered. The orgpnic phase is
separ ategl and evaporated to give a viscous oil, which is di&solved in 40 nL
of ethanol. Cooling gives 200 ng of the title product ags an orange solid,
mp. 40 189-195 - C. Evaporation of solvent and recristallization from
ethyl acetate gives another 200 ng. When the Vil sneier
is attenpted in refluxing monochl or obenzene {CHgl) gdGs=Sr
only polseneric material is obtained. Utilizmgs\procedpre
substiNting the N-butylanilinonaleide fo '
yi el ds the correspondi ng

3- phenyl i m no- 4-di net hyl am nonet hyl ene- N- but yl succinimg

25

A. A solution of 13.2 g (0.05 mol) of the anilinomaleimide prepared in Example 3, 11.9 g (0.10 mol) of
dimethylformamide dimethyl acetal and 250 mL of toluene is refluxed for three hours. Cooling the
solution gives a dark maroon solid which is stirred in 200 mL of hot ethanol and collected to give the title
30 product 12.3 g (77%) having m.p. 196-200.5°C. Recrystallization from acetonitrile gives brown-gold
crystals, mp 199.5-201.5°C (dec).
Anal. Calcd. for C1aH17NsO2: C, 71.47; H, 5.33; N, 13.17. Found: C, 71.42; H, 5.56; N, 12.98.
B. To a solution of 0.37 g (5. mmol) of DMF and 15 mL of methylene chloride is added dropwise, with
cooling (15°C-20°C), 1.68 g (11 mmol) of POCl;. The slurry is stirred at room temperature for 30
35 minutes, and the anilinomaleimide is added as a solid. The mixture is refluxed for three hours, and a
dark maroon solution forms. The solution is cooled in ice, and 20 mL of methylene chloride and 10 mL of
water are added. Aqueous NaxCOj is added until the aqueous phase is alkaline, and the two layers are
stirred for 15 minutes and filtered. The organic phase is separated and evaporated to give a viscous oil,
.. which is dissolved in 40 mL of ethanol. Cooling gives 200 mg of the title product as an orange solid, m.p.
k.,uo 189-195 ° C. Evaporation of solvent and recrystallization from ethyl acetate gives another 200 mg.
When the Vilsmeier reaction using DMF is attempted in refluxing monochlorobenzene, toluene or
ethylene chloride, only polymeric material is obtained. .
Utilizing procedure A above and substituting the N-butylanilinomaleide for 3-anilino-N-phenylimaleimide
yields the corresponding 3-phenylimino-4-dimethylaminomsthylene-N-butylsuccinimide.
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45 50 55 8° EP 0 257 433 Bl EXAVMPLE 5 Preparati on of N-phenylacridini mde
10 20 25 A solution of 2.0 g of the inimde, prepared as in
Exanple 4, in 60 g of pol yphosphori c%@?%&wﬁgat ed at [err], with
occasional stirring, for 20 m nutes. The red maroon solution is cooled and
poured into 4AmgLE$ i ce and water. The crude product is collected, stirred
in 100 nL of "Thot ethanol and 30 isolated as an off-white solid, weighing
1.54 g (90% Praparativg) otiNphamyla@idibinfider r]. Utili zi ng t he above procedure
substityting the N-butylsuccininmde prepared in Exanple 4 for the N
phenyl succéni m de yields N-butylacridinimdegn 47%yield, which upon
crystal T zation has mp. 165-[e[{€f‘| gnQCal gi. for [err]: C, 70.87; H,
5.51; N, 11.02. Found C, 70.78; ‘K'3524T . A5 AR 45 50 55 9 EP

‘ xyI ic acid

10

15 |

25

A solution of 2.0 g of the N-phenylsuccinimide, prepared as in Example 4, in 60 g of polyphosphoric
acid, is heated at 140 ° C-145 *C, with occasional stirring, for 20 minutes. The red maroon sclution is cooled
and poured into 400 g of ice and water. The crude product is collected, stirred in 100 mL of hot ethanol and

s0 isolated as an off-white solid, weighing 1.54 g (90%) having a m.p. 315-321°C.

Utilizing the above procedure substituting the N-butylsuccinimide prepared in Example 4 for the N-
phenylsuccinimide yields N-butylacridinimide in 47% yield, which upon crystallization has m.p. 165-167C.
Anal. Calcd. for C1sHi14N202: C, 70.87; H, 5.51; N, 11.02. Found C, 70.78; N, 5.41; N, 10.96.
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10 20 [ERR] A mixture of. 274.mg (1.0 nnDI) of N-phenyl acridinimde, 160 ny
(4.0 mmol) of NaOH in 1.5 nL of wat égﬁﬁt of ethanol is heated at
reflux for three hours. Water (10 n%? IS a while the ethanol is 30
removed by distillation, and the resulting solution is then heated at
reflux for geampPopers. The solution is cooled in an ice bath and conc HC is
added, dropw se, until the mxture is acidic. The thick mxture is
filtered, waetaetionwtQoinviné-28-deatiogliciaeid i N a vacuum oven at [err] to give
179 ny of the product with mp. [err] (dec with Ioss of [err] at [err]). 35

Clains 17, A method for the pr epar,
sai d ne?ﬁbd conpri sing: oxidizi
formula | 40 [ERR] 50 wherein
solvent; reacting the thus forrm p
substitut ed-nal ei mde 55 10 >0 M7 433 B1 EXAMPLE 6 Preparati on of
Qui nol i n#¥- 2, 3-di carboxylic acid 10 [ ERR] 20 A nmixture of 274 ng (1.0 mol)
of N—phenylacrldlnlnlde 160 ng (4.0 mmol) of NaCH in 1.5 nL of water and
10 mL of ethanol is heated at reflux for three hours. Water (10 nmL) is
added, while the ethanol is 30 renoved by distillation, and the resulting
solution,s then heated at reflux for two|bgs&s. The solution is cooled in
an ice bath and conc HCl is added, dropw ge, until the m xture is acidic.
The thick m xture is

20

NN—C0gH
28 »/—CO02H

A mixture of 274 mg (1.0 mmol) of N-phenylacridinimide, 160 mg (4.0 mmol) of NaOH in 1.5 mL of
water and 10 mL of ethanol is heated at reflux for three hours. Water (10 mL) is added, while the sthanol is
30 removed by distillation, and the resulting solution is then heated at reflux for two hours. The solution is
cooled in an ice bath and conc HCI is added, dropwise, until the mixture is acidic. The thick mixture is
filtered, washed with water and dried in a vacuum oven at 60°C to give 179 mg of the product with m.p.
279°C-281 * C (dec with loss of CO2 at 105°C-120°C).
a5 Claims

1. A method for the preparation of quinoline-2,3-dicarboxylic acid, said method comprising: oxidizing an

N-substituted-3-anilinosuccinimide of formula 1
. Hzf
45 <:::::>h_uﬂ__c;.__é==o

50

\ a0

wherein R is phenyl or C1-Cs alkyl in an inert solvent; reacting the thus formed formula I 3-anilino-N-
substituted-maleimide

10



filtered, washed with water and dried in a vacuumoven at [err] to give 179
ng of the product with mp. 279 * gp-¢?88y 433@1 dec with |loss of [err] at
[err]). 35 Cains 1. A nethod for the preparation of

qui nol i ne- 2, 3-di carboxylic acid, said nethod conprising: oxidizing an

N- subst i tBXAMBLE8 ani | i nosucci nim de of formula | 40 [ERR] 45 so wherein Ris
phenyl or [er_r] aI_ky_I in an inert solvent; reacting the thus forned

formul a Prepautign of Quindling-23isabowisasid- mal ei mi de 55 10 EP 0 257 433 Bl
[ERR] 10 wherein Ris as defined herei nabve with a m nimum of 2 nol ar
equi val ents of dinet hyl f or mam @& _d} icetal in an i nert hydrocarbon

aromati ¢ hydrocarbon, chlori bon @ orinated aromatic

hydr ocar bon sol vent, or one n srrei er reagent
prepared from di nethyl- for ; 0 nol ar~&efi val ents of [err] in

di chl oomet hane at reflux; isolati r?b t he esultl ng is formula |11
3-phenyl i m no- 4-di net hyl am nonet hyl ene- N- substi t ut ed-succi ni mde [ERR] 25
1l wherein Ris as defined herei nabove: cyclizing the formula Ill conpound
by treatment with poly- phosphori.c acid at [err] to [err] to yield a
formula IV substituted-acridinimde 30 [ERR] 40 wherein Ris as defined
her ei n@above; hydrol yzing the formula | Vihesedi ninide with a m ni mum one

20

25

A mixture of 274 mg (1.0 mmol) of N-phenylacridinimide, 160 mg (4.0 mmol) of NaOH in 1.5 mL of
water and 10 mL of ethanol is heated at reflux for three hours. Water (10 mL) is added, while the ethanol is
30 removed by distillation, and the resulting solution is then heated at reflux for two hours. The solution is
cooled in an ice bath and conc HCI is added, dropwise, until the mixture is acidic. The thick mixture is
filtered, washed with water and dried in a vacuum oven at 60°C to give 179 mg of the product with m.p.
279°C-281 ° C (dec with loss of CO2 at 105° C-120°C).
35 Claims

1. A method for the preparation of quinoline-2, 3-d|carboxyhc acid, sald method comprising: oxidizing an

N-substituted-3-anilinosuccinimide of formula |
N—R

Hz?

“ | @-—NH—C——-C=O

50
wherein R is phenyl or C1-Cs alkyl in an inert solvent; reacting the thus formed formula Il 3-anilino-N-
substituted-maleimide

55
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mol ar ‘equi val ent base in a solvent of water or an aqueous al cohol; cooling

the reaction mxture; isolating the t qui nol i ne- 2, 3-di car boxylic
acid (formula V) by acidification of The Cooled 45 reaction m xture;
[ERR] V 55 and collecting the precipitated product. EP 0 257 433 B1 2. A

met hod according to Caim1l, wherein said formula 1
3-anilino-N-substituted maleimde is reacted with " ni mum of two nol ar
equi val ents of dinethyl formam de di net hyl $ Q an inert solvent, at a
t enperature of about [err] to [er "ng to Claim2,
wherein Sa d solvent is toluene, @ Bt hyI ene chlori de,

et hyl en€ chl ori de, chl orobenzene, or m xt ures there!'bf 4. A nethod
according to Claim3, wherein said formula | N-substituted

3-anilinosuccininmide is oxidized with vn2 &K chloranil in toluene or
xyl ene at éefl ux. 10 5. A nethod according to CI a| m 4, wher e| n said base to
hydrol yze "Sai d forrru a V N—subst ut ed acrid is a S, or eoys
al cohol i ¢ sodi u&ﬂ (52‘ %}’%% d‘r'B @ °f ST MO 'P’ ro yﬁg?fﬂéd
concentration o ? SB ¥aroBoh l?%,é‘? y p chicn
n so vent o one olar e lrsmel r rea ent m dimethyl-
according to CI cl o ing the, resulting
equi val ents. 7. fo ugﬁn Riin §]_N_ E P%hl
N-substltuted acrl nlmaels y T yze ref ux ftor aout twoto Si X

hours. 20 PatentansprUche 1. Verfahren zur t-%fzﬁgﬁ ung von
e

Chi nol i n-2, 3-di carbons' aure, unfassend: da en ei nes
N-substituierten 3-Anilinosuccinimds derH 25 H2i 30
H =- 35. 2 :
0
2 111

wherein R is as defined hereinabove: cyclizing the formula lll compound by treatment with poly-
phosphoric acid at 130°C to 145° C to yield a formuia IV substituted-acridinimide

NN |

30

t N—R
35 N Y n’
N g
.- v
\~ w
i wherein R is as defined hersinabove; hydrolyzing the formula [V acridinimide with a minimum one
) molar equivalent base in a solvent of water or an aqueous alcohol; cooling the reaction mixture;
isolating the thus formed quinoline-2,3-dicarboxylic acid (formula V) by acidification of the cooled
45 reaction mixture;
N\ CO9H
50 ~~CO2H
N
v
65

_

A

and ‘collecting the precipitated product.

11



in der R Phenyl oder C, ,-Cr-Alkyl ist, in eineminerten Ldsungsmittel; das
Unset zen des so gebi l deten 3-Anili ui ertenmal ei m ds der Forrrel
11 L %Nﬁhﬁ i 040 45
[I" I'n der R w e oben definiert ist, mt einemM ninumvon 2 Ml aquival enten
Di et hyl f oraraRinsithodREdditing-to Tikim 1, wits@dirdbaid frntilaiE BRailMENtsBibstituted maleimide is reacted
Kohl enwasser swiaf £ minimamGoitiol il @guivéiahts endvasisdioreiamidd dimethinl a0stal gin treinert solvent, at a
Kohl enwasser - tespaétire obabout 26 We wrid@rd.en ar omati schen

Kohl enwasser st of f - L6sungsm ttel oder 1 Mbliquivalent eines Vils-

nei er - ReagdnzA nethod essowing tto Glgien iwherein phid eelventis thlugnadl benzens) Sipné.vesthylepeehloride,
POCI 3, T™h Di cethuignesbiprige, ahlqrobenzevec mixiimes tkseef.| sol i eren des resul ti erenden

3- Phenyl i m no- 4- di net hyl am nonet hyl en- N-substitui er- ten-succinjmds der

Formel 111 4 54 meghod according to Claim 3, wheremmanpé:prqnplp L |Nrsgpqtqu‘[ed 3-an@'psn¢5:cg|5)7de4% gmﬁd
N( CH3)2 Il O v_ﬂ;m MnO:z or chloranil in toluene or xylene at reflux. i n der R

wi e oben’defi |ert | st: C|ISI ren d r Ve
%?%?é

ng] ch
Behandl ung i & i, 4, yhorgin 2 'H‘“ng b‘i‘?‘{
Agr |a3| munmg d d {?ﬁr dlﬁfuf?n%g& yo%s“ork P?‘,i{'t iﬁ: lum r;‘ytdromde, po 'I?ﬁilurﬁ ﬁgx%reses
N < |V 257" ! TR Wi e cf b h| er we'q ?as'sdas Hydrol ysi eren des

Acri di ni ;p Qs Q%eth@% ausmé\}é dﬂn’n SeWJﬁ?em Md% igﬂvojor MQ e% ¥6Uiv§|@ﬁts Base in

ei nem Losungsmi tt sser el nem wal 3ri gen Al kohol; das Abkthl en

der Reakt i G0SRinsetHal R8corditdSto ICHith i6E Wit Sid ﬁ)ﬁmﬁlﬁ'h' - gtfbklﬁlﬂed-acndimmlde is hydrolyzed at
Chi nolin-2, 3- Qﬂ@@gr@mmﬁesﬁﬁﬁwl V) durch Ansauern der abgek~hlten
Reakti onsm schung; 30 12X')C0211

20 Patentanspriiche

__OT'ﬂ-

1. Verfahren zur Herstellung von Chinolin-2,3-dicarbons#iure, umfassend:
das Oxidieren eines N-substituierten 3-Anilinosuccinimids der Formel |,

o L
" @—NH——C |

I

25

35
in der R Phenyl oder C-Cg-Alky! ist, in einem inerton L&sungsmittel;
das Umsetzen des so gebildsten 3-Anilino-N-substituiertenmaleimids der Formel |I,

40 ' H
,,J [

1§ 1

in der R wie oben definiert ist, mit sinem Minimum von 2 MolZqguivalenten Dimethylformamiddimethyla-
50 cetal in einem inerten Kohlenwasserstoff-, aromatischen Kohlenwasserstoff-, chlorierten Kohlenwasser-
stoff- oder chlorierten aromatischen Kohlenwasserstoff-Lésungsmittel oder 1 Moliquivalent eines Viis-
meier-Reagenz, hergestellt aus Dimethylformamid und 2 Molgquivalenten POCIs, in Dichlormethan
unter RiickfluB; das Isolieren des resultierenden 3-Phenylimino-4-dimethylaminomethylen-N-substituier-
ten-succinimids der Formel Ili,
§5

_

AU |

12



35 V K '40° und das Samel:n des ausgefal |l enen Produkts. 2. VerFahren
nach Aspruch 1, in dem des 3-Anili no-gh¥ H&s algy erte-naleimd der Formel 11|
mt einem M ni mumvon zwei Ml aqui valenten met hyl f or mam ddi et hyl acet a

in eineminerten Losungsmttel bei einer Tenperatur von ungefahr 25 * C bis
140 * C ungesetzt wird. 45 3. Verfahren naﬁgﬁﬁﬁﬁpr h 2, in dem das
L3sungsm ttel Toluol, Benzol, Xylol, thhy ifld, Ethylen- chlorid,

Chl or benzol odor M schungen der sel ben |stH ren nach Anspruch 3, in
dem das _N-substituierte 3-Anilinosuccinimd d r o Mt MAO2 oder so
Chlorani [: 4 n Tol uol oder Xyl ol u ~ | di
nach Aﬁ§ﬁruch 4, in dem di e Base wOr ol ysierenfides N-substituierten
Acridinimds der Fornmel |V wiariges oder wdlrig-al Bohol i sches

Nat ri umhydr oxi d, Kal i unhydroxi d oder deren M schun-- gen be! einer
Konzentration von ungefahr 5% bis 50% auf Ggggchtsbasis ist. 55 6.

Ver f ahr en "hach Anspruch 5, in demdie verwendete Base zmel oder nehr

kl/bl aqlé::,\lg‘l Sg;e Aﬁ E g fla% %‘; cligi ren ferﬁ‘ﬁ ldgjn 13’93 | ’II durcL IBe;landlung rlmt
N-substituierte ASrig °m%w ungert i %ﬁgzmel |s sec %?1'Etn unrmeII I?Pm'
hydrol ysiggt wird. Revendllcatlons 1. Proced6;x1ﬁ | a preparation d' acide

gui nol ei ne- 2, 3-di carboxylique, ledit prQcted co enant: |'oxyda- tion d' un

3- anllanSUCC|n|n1de N-substitu6 de fi R R 15 20 00 R est
un groupe phdnyle ou al kyle en Ci1-GC6, 5 ur] sol ydnt Ninerte; la rdaction
du 3- anilinomal 6i mde N-substitu6.aiy RF? formule 11 25
H 20 0
./
IV
25 in der R wie oben definiert ist; das Hydrolysieren des Acridinimids der Formel IV mit einem Minimum

von 1 Mobliquivalent Base in einem L&sungsmitiel aus Wasser oder einem wiBrigen Alkohol; das
Abkiihlen der Reaktionsmischung; das Isolieren der so gebildeten Chinolin-2,3-dicarbonséure (Formel
V) durch Ansiuern der abgeklhlten Reaktionsmischung;

30

N\~ CO2H
AJ-COoH
35 N
v

v 40 und das Sammeln des ausgefallenen Produkts.

2. Verfahren nach Aspruch 1, in dem das 3-Anilino-N-substituisrte-maleimid der Formel I mit einem
Minimum von zwei Mol3quivalenten Dimethylformamiddimethylacetal in einem inerten L&sungsmittel
bei einer Temperatur von ungeféhr 25 C bis 140 °C umgesstzt wird.

45

8. Verfahren nach Anspruch 2, in dem das Ldsungsmittel Toluol, Benzol, Xylol, Methylenchliorid, Ethylen-

chlorid, Chlorbenzol oder Mischungen derselben ist.

4. Verfahren nach Anspruch 3, in dem das N-substituierte 3-Anilinosuccinimid der Formel 1 mit MnO2 oder
50 Chloranil in Toluol oder Xylol unter RlickiluB oxidiert wird.

5. Verfahren nach Anspruch 4, in dem die Base zum Hydrolysieren des N-substituierten Acridinimids der
Formel IV wéBriges oder w&Brig-alkoholisches Natriumhydroxid, Kaliumhydroxid oder deren Mischun-
gen bei einer Konzentration von ungeféhr 5% bis 50% auf Gewichtsbasis ist.

§5
6. Verfahren nach Anspruch 5, in dem die verwendete Base zwei oder mehr Mol&quivalente ausmacht.

s IR N




+

0 30 : . ‘ | ou R est tel que
défini ci-dessus, avec au noins 2 6gyli nol aires d' aceta

di n6t hyl i que de di ndt hyl f or mam de dgﬁg!%kﬁg% &ant inerte du type

hydr ocar bure, hydrocarbure aromati que, hydrocarbu- 35 re chlor6 ou
hydrocarbure®e eéfneh hiHeansSiHidAIe? in ddrh dué Aesubstitlfprts \Waridithid Rfgefiihi Bvetl bl Bedh® 8kihden
de Vil sneier premacfluphydslysior wiete di met hyl f ormam de et de 2 6qui val ents

nol aires de POCls dans | e dichl oronbthane au reflux ; lisolenment du

3- pheny| i mRegenticitionst hy| am nonet hyl bne-succi ni m de N-substitue r6sultant de
formule 11 N (CH3) 2 R45 0 Itl 50 oOR est tel que d6fini ci-dessus; |la
cycl i sat1 orf- dBrocisiépowrda préparatipmeheide| quinoléing-2.3-digarbcxyfiaua: lediy procdde gempfenant : 'oxyda-
pol yphosphor i tfed'us$raniéinosgginimide Negubstiy® de famyeLir f ormer | ' acri di ni m de

substitue de formule 1V 55 114 c I'1Jrrd 11111 1 11y
11111 Jis | EP 0 257 433 B1 -5 ~ ~ ~ ~ ~ ~
- Nlv 18 oOR est tel quo d6fini ci-dessus; |'hffdrolyse de |"'acridinimnde
de formule 1V avec au noins 1 equivalent nolair . une base dans un sol vant
constitue d' eau ou d' un al cool aqueux ; ref Hqgi r Il‘b-ﬁi!l ange reactionnel ;
| i sol ement de |'acide quinol ei nes28di carboxyliq tnsi formd (formulo
V) par agidification du rrBIange rorar, 25 C02~COH
I
20 ol R est un groupe phényle ou alkyle en C;-C;, dans un solvant inerte ; la réaction du 3-
\ anilinomaléimide N-substitué ainsi formé de formule Il

25 H‘_‘j\
S B

50 I

ol R est fel que défini ci-dessus, avec au moins 2 équivalents molaires d'acétal diméthylique de
diméthylformamide dans un solvant inerte du type hydrocarbure, hydrocarbure aromatique, hydrocarbu-
a5 re chloré ou hydrocarbure aromatique chloré, ou avec 1 équivalent molaire d'un réactif de Vilsmeier
préparé & partir de diméthylformamide et de 2 équivalents molaires de POCIz dans le dichlorométhane
au reflux ; lisolement du 3-phénylimino-4-diméthylaminométhyléne-succinimide N-substitué résultant

de formule lii
\Vw ' T( CH3)3
H —-—-R
R
] D=
_ )
III

50
ol R est tel que défini ci-dessus ; la cyclisation du composé de formule Il par traitement avec I'acide
polyphosphorique enire 130 ° C et 145 ° C pour former I'acridinimide substitué de formule IV

55
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tS 1 2C02H 20 NV 25 et la collecte du produit precipite. 2. Procedd sol on

| a revendication 1, dans | equel edit E%@Eé‘) | ei m de N-substitue de
formule 11 est anmen6 & reagir avec au nolns equi val ents nol aires d' acet al
di mdt hyl i que de di net hyl f or mam de, 30 dans un solvant inerte, A une

2, dans lequel ledit solvant est |le p# enzene, le xylene, le
chl orure de nethyl bne, | e chlorure d . | e gllgr obenzbne ou leurs
nmel anges. 35 4. Procddd solon la re ca dans | equel ledit

3-ani lingsucci ni mide N-substitu6 de s R’ estl oxydd avec MhQ2 ou le
chloraﬁrfe dans le toluene ou le xyl'ene au refluf. 5. Procedd selon |a
revendi cation 4. dans |equel l|ladite base utilisee pour hydrolyser |edit
acridinimde N substitue de fornule IV est ungwol uti on aqueuse ou
aqueuse- al cool i que d'hydroxyde de sodi um 40 d'hydroxyde de potassium
ou de nel dhges entre eux, onqentrat on i ron 5 0o
poi ds. 6. Procé qTead?f'av‘éﬂaﬁStssa i ol :9 %r‘l °"" d"t Hﬁ] °‘“s‘
utilis6oe en u 8u nne I‘ % c}f a;l': i evq%lt rrgm -ZéegSZar 8% iqu aur?sn (fognu 8;'Jé':-xer
selon | a reven({;é aﬂ mélaﬂ% § gblélg OF d SRR

fi
formul o IV;est &n

tenp6rature d environ 25 * C & 140 * C. 3 Proce solon |l a revendi cation
Le ﬁ

e au re pendaht environ deux a siXx heures 50 55
NN\— CO2H

-COyH
20 N

25
et [a collecte du produit précipité.

2. Procédé éelon la revendication 1, dans lequel ledit 3-anilinomaléimide N-substitué de formule Il est
amené 2 réagir avec au moins 2 équivalents molaires d'acétal diméthylique de diméthylformamide,
30 dans un solvant inerte, & une température d'environ 25°C & 140°C.

3. Procédé selon la revendication 2, dans lequel ledit solvant est le toluéne, le benzéne, le xyléne, le
chlorure de méthyléne, le chlorure d'éthyléne, le chlorobenzéne ou leurs mélanges.

35 4. Procédé selon fa revendication 3, dans lsquel ledit 3-anilinosuccinimide N-substitué de formule | est
oxydé avec MnO:z ou le chloranile dans le toluéne ou le xyléne au reflux.

5. Procédé selon la revendication 4, dans lequel ladite base utilisée pour hydrolyser ledit acridinimide N-

. substitué de formule IV est une solution aqueuse ou aqueuse-alcoolique d'hydroxyde de sodium,

\—/ w0 d'hydroxyde de potassium ou de mélanges d'entre eux, & une concentration d'environ 5 % & 50 % en
poids.

6. Procédé selon la revendication 5, dans lequel ladite base est utilisée en une quantité de 2 équivalents
molaires ou plus.

7. Procédé selon la revendication 8, dans lequel ledit acridinimide N-substitué de formule IV est hydrolysé
au reflux pendant environ deux & six heures.

50

65
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