12 Decenber 2006 | PROCESS FOR THE MANUFACTURE OF QUI NOLI NE DERI VATI VES
FI ELD OF THE | NVENTI ON The present invention relates to a process for the
manuf acturing of quinoline derivatives. Mre particul aljjgy)ecgn%rgg(%sent

invention relates to an inproved and sinplified process for the
manuf act ure of qui nol i ne-3-carboxam de derivatives. BACKGROUND OF THE

| NVENTION In US Pat No. 4,738,971 sone derivatives of N

aryl -1, 2-di hydr o- 4- subst i PROCESE FORKYHE 4 OYOFA CHURElOme- 3- car boxami de are
cl ai mred as enhancers of cell-nediated imunity. Said patent discloses four
met hods for the preparation of I¥¢@%ording to the nethod
closest to that of the present invention, the conpounds are prepared by
reacting a carboxylic acid or a reactive derivative thereof with an am ne
or reactive derivative thereof in the presence of pyridine or quinoline as
an inert solvent U S. Patent No. 5,912,349 discloses an inproved process
to produce_one of t hese conRNunds roqui ni mex (Merck Index 12th Ed., No.

8418: Li A

1)1, A O R

3, - car boxam
anhydr i de%@@%&)ﬁh@pﬁmﬁmyﬂ@aﬂ&hﬁmhﬁm&aeﬁﬂ siApliGic@prvess fopgedesi r ed

conmpound. U, 6,077 6,133,285 and 6, 121, 287 dlsclose t he
pr epar ation 'g?c qui n@h‘)%gé‘c@? ﬁﬁi}‘@’aﬁ d%rl vatives. The derivatives may be
prepared by various known nethods, for exanple, by reaction of a

qui nol i neg 3+ %@gﬁmﬂl @ﬁ' erivative with an aniline in a suitable
sol vent e%%g% gg ’gij‘iﬁﬁﬁ%ﬁd the like. In the exanples disclosed;
wher ei n tmlnrsem Ncs 4 usaaginab'am% deSPAtVEIBEN- &?ﬁldmbﬂ%@éﬁsﬁﬁ%%&é%x Paggmber
2006 2 The reaction di sclosed bel ow Rs
qQuino me— -c oxamldc are claimed as enhancers of cell-mediated immunity. Said patent
discloses four methods for the preparation of the compounds. According to the method closest
 to that of the present invention, the compounds are prepared by reacting a carboxylic acid or a
- reactive denivative thereof with an amine or reactive derivative thereof in the presence of
pyridine or quinoline as an inert solvent. U.S. Patent No. 5,912,349 discloses an improved

process to produce one of these compounds, roquinimex (Merck Index 12th Ed., No. 8418;
Linomide®, LS2616, N-pheny}-N-methyl-1,2-dihydro-4-hydroxy-1-methyl-2-oxo-guinoline-
3-carboxamide). In said patent, a reaction between N-methylisatoic anhydride and N-methyl-
N-phenyl-a-carbomethoxyacetamide gives the desired compound. U.S. Patent Nos.
6,077,851, 6,133,285 and 6,121,287 disclose the preparation of quinoline-3-carboxamide
derivatives. The derivatives may be prepared by. various known methods, for example, by
reaction of a quinoline-3-carboxylic acid ester derivative with an aniline in a suitable solvent
such as toluene, xyléne and the like. In the examples disclosed; wherein toluene is used asa
solvent, the yiclds are <80%.
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CH3 ABCD showng the N-acylation reaction conducted with a

qui nol i ne-3-carboxylic acid ester derivative has now beepiQsd 66 be an
equilibriumreaction where the equilibriumpoint unexpectedly |li es far to-
the left. An illustrative exanple is provided by heating a quinoline-3-

car boxani de derivative (compound C), for exanple, wherein R5 = chloro and
R6 = H, Rheprgtrysacdeniditlesebelowhydr ogen, in a seal ed vessel at 100C with
one equi val ent of nethanol in toluene as a solvent An al nost conplete

transformation into the corresponding nethyl ester (conpound A) results

after less tRangg0em nutes. The chem cal stq@i I 'g‘y of the desired product

i s such that deraati/on occurs under the rgac io o@ kons. Cl OHO / |
ad OHO \ 50T RO Y I \ R KH3 CH CH3 E F
Degr adat i orgf\a-gyi no ineg xarrde d e.k An it ust r egjoe
exanple is provide above.™The egradati on prodfict®(conmpound F) is the
decar boxyl at ed G&i nol i ne-3fcarboxylic acid (cormgund E). Compound E is
formed fromthe, reaction bet V\ﬁen t he qui nol i ne-3-carboxam de derivative
and water. It i's unavoi dabl e tHat - C D

showing thie N-acylation reaction conducted with a quinoline-3-carboxylic acid ester
derivative has now been found to be an equilibrium reaction where the equilibrium point
unexpectedly lies far to the left. An iflustrative example is provided b y heating a quinoline-3-
carboxamide derivative (compound C), for exz_mplc, wherein Rg = chloro and Rg=H, R =
ethyl and R*=R"" = hydrogen, in a sealed vessel at 100°C with one equivalent of methanol in

- toluene as a solvent. An almost complete transformation into the corresponding methy] ester
(compound A) results after less than 30 minutes. ' -

The chemical stability of the desired product is such that degradation occurs under the

reaction conditions,
o oH @ /@ ¢ OH o o on
X H.,0 H
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NS0 T, o o
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E F
- Degradation of a quinoline-3-carboxamide derjvative. |

An illustrative example is provided above. The degradation product (compound F) is the
decarboxylated quinoline-3-carboxylic acid (compound E). Compound E is formed from the
reaction between the quinoline-3-carboxamide derivative ‘and water. It is unavoidable that
small amounts of water exist in 2 reaction mixture. Small amounts of water are always present
in the starting materials and in the solvent, and water can also enter the reaction mixture
during the reaction. When using, for example, toluene, the desired product is dissolved and

. prone to reaction with water. The quinoline-3-carboxylic acid that is formed in the reaction
between the quinoline-3 -ca;boxaﬁajde derivative and water undergoes a decarboxylation |



smal | amounts of water exist in a reaction mxture. Small anmounts of water
are always present in the starting materials and in the solvent, and water
can .al so enter the-reaction mxture during the reactiom p¥igthersogag, for
exanpl e, toluene, the desired product is dissolved and prone to reaction
with water. The quinoline-3-carboxylic &cid that is formed in the reaction
bet ween the qui noline-3-carboxam de derivative and water undergoes a

decar boxy| shdtion idlFelDdeeiebabo3Mid praduce@eihpamdiR). THehbholie3-gebahoxyd at ed

product (conmpound E)_. Th ui,nal.i ne- 3-carboxyli ¢ acid. is not present in
~the crude lﬁg’gtmfnti'%mﬁcﬂ’&gadﬁﬁluéa e ‘@'&qﬁ‘ﬁ&?‘?‘ -66’3-'6";?% 9% acid

ester (congau(pdmpyund|Ajalsontesrget S shnifk Fabidn WiAwitkobut W A Hushalovier R at a
much sl ower rate. DESCRI PTION OF THE | NVENTION A prinmary objective of the
present invention is to provide an inproved process for the manufacturing

of qui nol iPESGRIBTICDDGRIMHFEINGEENTFRIN ves which by virtue of their

phar macol ogi ¢cal profjile, with high activity and | ow side-effects, are
consi der ed® PR objectiyg ofi the prosentieyentionds iewevids andmpreeysd prosess faritheg f r om

patt Ol 001 ol @AYo BAC UL AT Yl a8 by VEBLFRIE. Of @ plurality

of malignant tunours.” More particularly, the present invention relates to
a great| y pharmaealggicebprpfilse with highactivity andlowf sidereffegtsodre gonsidered to be of value

qui nol i nes.3 ' i ' . L . : ion
reaction é%%ggé%gﬁﬁg\; @Eea%@%eﬁ}ﬁﬁ&(ﬁ #ﬁ%P %E@géj gg’ﬁ cahglgl aeugci"%l@%léjear%?j\%béeti ve in
order to iregmentef ypletalityoofonaligearit caoupuMotepandculanly, e picsalinvernidn edlatést has

NOW Sur prjsi ound t.h t he.c ounds af general fornula (1) RS
OH O R R{o E\Q %Wﬁ%%%@’aﬁs%‘é?‘?{%ﬁ’%ﬁ?@ 3&5"9”&8?7’3’ ﬂwd%‘ﬁqutfven- propyl ,
i sO- pr opyiromian nilingl by a N-aeylstion reactiog conldbidtet withhslqthdiste:3-caloxiye &Rl et ed from
TRtV Sl acive i BRI bnproni iRl ORY cheril Py of e duiid proguet | O

It has now surprisingly been found that the compounds of general formula (I)

wherein |

R is selected from methyl, ethyl, n-propyl, iso-propyl, #-butyl, iso-butyl, sec.-butyl and allyl;
- Rs is selected from methyl, ethyl, n-propyl, iso-propyl, methoxy, ethoxy, methylthio,

ethylthio, z-propylthio, methylsulphinyl, ethylsulphiny]; fluoro, chloro, bromo,

piﬂuoromethyl, and OCH,F,;

wherein x=0-2,
y=1 -3 with the proviso that
X+y=3;

R is hydrogen; or

Rs and Rg taken together are meﬂlylcnedioxy; :




ethyl thi o, n-propylthio, nethylsul phinyl, ethylsulphinyl, fluoro, chloro,
bronmo, trifluoronethyl, and OCH, ; Fy; wherein x=0-2, y=1- 3 with the
proviso that x+y=3; Itb is hydrogen; or RS and RS taken hegelfaesoRr €

met hyl enedi oxy; 12 Decenber 2006 4 R i % selected from hydrogen, nethyl,
met hoxy, fluoro, chloro, brono, trifluoronethyl, and OCHXFY, wherein
X=0-2, y Fis sectddifRini HyBrofdnOMbiEA, hblRdxy, b Shlo in ogen,
fluoro and hI .0ro, Hgﬁrt@a;]e pr%w SO tyhat ' |Isgb§gﬁoect eg&?&%% ‘Rﬁ@%’g&nd
chloro onl‘(]' HFBn RXTL Zelected fromfluoro and chloro; by the clai med

process. conpri si ng:rgapwtﬂgl@mtl ne- 3-carboxylic acid ester derivative
of formula Awith an aniline derivative of formula B RS OHO R7 Rs OH O Rc

p~RsN1~)RNO"+3f—T|‘\I3Rc--/RR + RTOH R R OCH3 ACD wherein R7
I s sel ect gd* felseldtbRirbmin S nt sel d..frogmsjrai ght or
s yﬁegengh%’anﬂghlgro %tﬂ@] @@ﬁﬁ\m ‘] T ng poi nt

branched al kanes and c cI oal kanes or m xture
bet ween 8@ugFfngd %Wﬁﬂmﬂu@b@ﬁd&lﬂamj rrproved and sinmplified

way. An a there is provjded a process for the
b eparat | o e nefrBLas Silple FEickR s sR e Erbor e it e dratatp Bl .
formula A with an aniline derivative of formula B

R o4 o RsOHO
Re
" G
N HN N
CH, R e,
A B C D

‘wherein Ry is selected from methyl and ethyl;
*. in a solvent selected from straight or branched alkanes and cycloalkanes or mixtﬁres
thereof with a boiling point between 80 and 200°C are manufactured in a greatly

improved and simplified way.
An aspect of a present invention there is provided a process for the preparation of the

compounds of general formula (I) as defined above.
- . According to a preferred embodiment the solvent is n-heptane, n-octane or mixtures thereof.

In a further preferred embodiment the solvent is cis,frans-decahydronaphthalene (Decalin®),

The process according to the invention is especially preferred for the preparation of N-ethyl-
N-phenyl-5-chloro-1,2-dihydro-4-hydroxy- 1-methyl-2-oxo-quinoline-3-carboxamide using »- |
. heptane as a solvent; for the preparation of N—methyl-N—(4—uiﬂuommeth;d—phenjfl)-1,2-
dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide using a mixture of
| n-heptane and r-octane as a solvent; for the preparation of N-ethyl-N-phenyl-1,2-dihydro-S-
ethyl—4~hydroxy- -methyiﬂ-oxo-qmnolme-B-ca:bo:Laxmdc using cis,trans-
. decahydronaphthalene as a solvent.

. Inrelation to the use of toluene, xylene and the like as solvents, it has now stprisingly and
unexpectedly been found that yield and impurity profile of the desired products can be very
much improved. BY using a solvent wherein the desired product is in effect insoluble even at
;-cﬂux temperature, combined with removal of the alcohol formed, the yield of the desired




According to a preferred enbodi nent the solvent is n-heptane, n-octane or

m xtures thereof In a further preferred enbodi nent the solvent is

.ci s, trans-d ecahydronapht hal ene (Decalin(r)). The procesp.amsarshgesg to the

i nvention is especially preferred for the-preparation of N-ethyl N

phenyl - 5-chl oro- |, 2- di hydr o- 4- hydr oxy- | -aret hyl - 2- oxo- qui nol i ne

3-carboxam de using n- heptane as a solvent; for the preparation of N

met hyl - N- ( #radpétfis dmee 180 )withpdremy loj-18ve? of impurities in the desired product.

di | ydr o- 4- - thoxv- | - net.hyl - 2- oxo- qui nol i ne- 3- tboxam de using a

nixture of ?Yeg{p ﬁé_%otngﬁgﬁ éilrglg e\réll-%%cfug%%ﬁafesa 3 Riate ey fppther,spd prevents b of

N- ethyl -2 N Mﬁgﬂ?&-wg\@ﬂh@m tﬁe;‘?ﬁ%'ﬁﬂﬂﬁ%ﬁi 2@ $¥rdhct WI(tjh wat%r. %olvents Ht hal

met hyl - 2- ox0- qui i ne- 3- xam de, using ci s, trans- decahydronapht hal ene as

a sol vent é’\?@fr(g‘ﬁna%] tlgf‘)ﬁmf;??s F‘F?ét“'ﬁ’§gg B?br?’?ﬂhtfgﬁ‘@?d slcanenandepieloalkimes preexages

sol vent's, thtrcb@@itnobsibny fint HeM@by SRR 2007E RBAKLE gte\ésupéaxﬁé}( BB LR,y el d
muc

and i npuri profile of the desired products can be ver | proved. By
using a sd%é@ﬁ@“&ﬁ@?@*n the desired product is in effect insoluble even at

reflux tenperature, conbined with renoval of the alcohol forned, the yield
of the desired 12 Decenber 2006 product is alnost 100%w th a very |ow
| evel of HEMFLESs in the desired product. Precipitation of the desired

product i Is e en_ f.urther nd.prevents the

Gegr adat | oper Stk BobERGh it oiithe SR wicon e Pteuf Bt dinsct v«
wat er . Soldessription, pragiice dierpgesehidnyEntieen dtsdilkstekfeai. ghi foueﬁq'n?rdét@ﬂé& chai ned

al kanes a%’%ﬂ%&iﬁ% 99‘%‘2 or m xtures thereof with a_boiling point between
80 and 2008 Redlced” preLRirRerHgs vaeus BRIy erformdheyageiol  f or med.
EXAVPLES piiteshssiof tie iiniehiion st alas b baBidelel ad mierR) 1888 ol noPRGisithl | €d in

the art, using the preceding description, practice the present invention
toits fu?ﬁsth%&e‘é%fﬂeﬁlfs?]%f‘ﬁélﬁﬂylw ®fhi | ed exanpl es describe how to

prepare the various conpounds and/or performthe various processes of the

i nvention_and alre to be considered as nerely illustrative, and not
limtati g@ﬁs@’?&—t he preceding disclosure in any way whatsoever. Exanple 1

othyl oD Mydro: 808 -8k18rol - BN o5 o’lﬁg-IBQ%Lbionelfc%&ﬁi%e?‘no)%sltérc acid
- 2-Amino-6-chlorobenzoic acid (30 g) was suspended in 1,4-dioxane (225 ml) and ethyl
chloroformate (75 ml) was added. The mixture was heated at reflux for 1 hour, then cooled to
50°C, and acety] chloride (75 mml) was added. The mixture was stirred for 10 hours, after
which the precipitated product was filtered off and washed with toluene. Drying in vacunm
yields S-chloroisatoic anhydride (33 g, 97% yield). S-Chloroisatoic anhydride (30 gram) was
dissolved in dimethylacetamide (300 mi), and cooled to 5°C over a nifrogen atmosphere.
Sodium hydride (5.8 g, 70 %) was added portionwise, followed by addition of methyl iodide
(1.5 ml). The reaction mixture was stirred at room temperature for 18 hours and the
evacuated (40 mbar) for 1 hour in order to remove excess methyl jodide. Sodium hydride (5.8 |
8 70 %) was added followed by addition of dimethyl malonate (20 ml), and the mixture was
heated to 85°C. After 3 hours at 85°C, the mixture was cooled and dilnted with cold water
(2.4 litre). The product was precipitated by addition of 5§ M HCl (2g) until pB=1.5-2.
Filtration of the precipitated product and recrystallisation from methano] gave the title
compound (29 g, 70 % yield).

In essentially the same manner the ethyl ester is obtained from the corresponding starting
materials.” '




2- Am no- 6- chl orobenzoic acid (30 g) was suspended in 1, 4-di oxane (225 m)
and ethyl chloroformate (75 m) was added. The m xture was heated at
reflux for 1 hour, then cooled to 50C, and acetyl chl ol 8cdufrer fh0s WaS
added. The m xture was stirred for 10 hours, after which the precipitated
product was filtered of f and washed wi #h toluene. Drying in vacuum vyields
5-chl oroi satoi ¢ anhydride (33 g, 97%yield). 5-Chloroisatoic anhydride (30
granm) was dissolved in dimethylacetam de (300 m ), and cooled to 5C over a
ni t rogenpgdnigephere.  Sodi um hydride (5.8 g, 70 %9 was added portionw se,
fol | owed bﬁ/ addltlon of rrethyl |od| de (11 5 n1) The reactlon m xture was
stirred RERddA g1cas ] 1@ e 2l Mxamider ) for 1
hour in fpgRko-i d;@_,r@a(g X drld 5, 8 g, 70 %
was addesd foll ovved adlg?!t%?%n d@iw%ﬂx%% onat é %y &t he

m xt ur e (R, Nemy&aﬂm@ (B2 SAﬂmIbranehmmsgseml)aﬁaee haatadana ﬁielxrbleuhas cool ed

and dil Wi % reC| itated by
addi t i ol#lﬁ'gly eJ%/I HC:%H':1 ; unttha%glpé: ;5, hﬁ?ﬁ?‘ﬁf“ﬁ%ﬁ”%*’? Iﬁg‘pl t at ed

pr oduct m@@mmmemmemmampmwﬁhmmmc@mound (29 g,
70 %yi ntially . the sane manner the ethyl ester 1s obtained
fromt hg g%rresg%gﬁtg%ﬁ%fuétagﬁ ngmvﬁﬁ?‘?rtf’éﬂlédthf?‘lﬂé@ ferrPBd 626288 npl e 2
N- Et hy| 94)-ap lwhity o &F-adbite tgsthls2- di hvdr o- 4- hydr oxy- | - met hyl - 2- oxo- qui nol i ne- 3-
car boxam de )

5- Chl oro 1, 2- di hydr o- 4- hydr oxy- | - net hyl - 2- oxo- qui nohne- 3- car boxyl i ¢ aci d
nmet hyl ggglc (3 0 g, Nethylaniline (2 eq. 2.88 nml), and heptane (60 ml)

wer e hegt eg t he voI atlles msu nly hept%?e and forned met hanol (32 m)
di stil | S&=¢ 2 : 4 hvdrp e 5 ' - -

t emper a}rggcgoﬁﬁqo;ﬁ@yéh&l#ﬁ@emg?on was filter ed and the cr ysal S were
Fred I n

washed w th heptane an uumto yield the crude title conpound
(3.94 o3 @QTOW%YMMQY-MWMWm&S@WIae.td&lethy] ester
N- Et hyl

ddr o- 4‘%\%@ ;}‘ﬂ:{ l%e{ltﬁ{%);? 2B gw fiyee (60 1pl) wysps hepted and the volatiles,

mainly toluene and formed methanol, (32 ml) were distilled off during 6 hours and 35
minutes. After cooling to room temperature and precipitation of the product with héptaue (40
ml), the crystals were filtered and washed with heptane and dried in vacuum to yield the crude
title compound (3.58 g, 90 % yield) as off-white crystals.

The crude products were analysed using HPLC and reference compounds, see table 1. Only

two by-products were detected in the crude products. Peaks with area-% below 0.02% are not
included.




(reaction in toluene, not part of the invention)

5- Chl oro-1, 2-di hydr o- 4- hydr oxy- | - net hyl - 2- oxo- qui nol i ne- 3-carboxylic acid
met hyl ester (3.0 g), Nethylaniline (2 eq. 2.88 m), apetRhyieneys( 60 nl)
were heated and the volatiles, mainly toluene and forned nethanol, (32 m)
were distilled off during 6 hours and 33 mnutes. After cooling to room

t enper at ur i R} i f. I roduct, with heptane (40 m), the
crystals Wgragﬁ?i ?%zgéﬂégf%%%s fomi Wrﬁ‘g‘ﬁ%dﬂgc ePF%ESi n vacuumto vyiel d

(3589994 mol-d) as off-white crystals. The

t he crude ptrtte—conpotng—(3—58—¢; Y e >

crude prodqucts were analy : C andireE;erﬂen g see flabl e
1. Only tiwo by-products jwg =0 ifn u rq 'aks wift h
ar ea- % beljow 0. 02% are ngt et 17 » 2006 Coqt ent
of desireq product and by-prodects in tHhe cruds, product 0X

olcl~ 10 c weight -% yweight-% weight |[-% in crude prg¢duct in crude
product ip crude product| Hepteigg-%4s solivent w&8nidy,0. 02 O.OSWGiEQI_%ene RS
solvent 9f. 0 4.55 0. 54 The inomdepsdoctr eACt in@Ridkficludtn NePhAARe b,adRPaf ent .
More untr gpga%@ggg‘%g{ erf remnal gg Tnin CTUdE _proguct——wremrast1g to* uene
as conpar fdo pflane as_a_sofvént. The rate%Piferente maP-8Be even

bi gger t hfrolicaelassatvegt i nf Tabl eggpsi nce Jeactignsin tol ilene 0gEyrs at |a
hi gher t g-Leaciian inl.heptaneé (toludne has

bp 110-112C and heptane has bp 98C). The ester is nore soluble in al kanes
than the [ThethifdasedeseBsd raleifbentdnafid 9?1§9H'j Lbriumpositively and
tiqn of prgduct.ePThely?@IE%ﬁ%P&cru e 51?‘1’)’1%38#“ %%D%s’in t ol uene

favours for

-

“was | ower TUgpPIsiugt AR Giingfolusna g chimparatto heptane as a solvent. The rate difference

may be even bigger than indicated in Table 1 since reaction in toluene occurs at 2 hi gher
temperature than the corresponding reaction in heptane (toluene has bp 110-112°C and

.. heptane has bp 98°C). The ester is more solul;le in alkanes than the product, 2 fact that
influences the equilibrivm positively and favours formation of product.

The yield of crude product when using toluene was lower {80 %) than when using heptane
(98%). This can be attributed to the higher solubility of product and ester in toluene than in
heptane. The actual yield when using heptane is close to 10{-). %. The decarboxylated quinoline
carboxylic acid (foluene 0.54 %, and heptane 0.03 %, see Table 1) is the resuit of reaction
between water and the desired product.




(98% . This can be attributed to the higher solubility ofproduct and ester
in toluene than in heptane. The actual yield when using heptane is close
to 100 % The decarboxyl ated qui noline carboxylic acidif paldigagréhedd %
and heptane 0.03 % see Table 1) is the result of reaction between water
and the desired product. 12 December 2006 B8 CLAIM 1. A process for the
preparation of the conpounds of general formula (1) Rs OHOi R R R' O
CH3 wherei n@AIMs sel ected fromnethyl, ethyl, n-propyl, iso-propyl,
n-butyl, iso-butyl, sec: butyl and allyl; Rs is selected from nethyl,
ethyl, n-propyl, iso-propyl, methoxy, ethoxy, nethylthio, ethylthio,

n- propyl t hi o1, Agkduehssiot e ipfiplarati g | TRANE ro, brono,
trifluoronethyl, and OCHxEy; mggyﬁéiﬁuﬁﬂy‘gffehggv@ﬁlﬁ?@ provi so that
x+y=3; R6 is hydrogen; or Rs and R6 taken together are nethyl enedioxy; Ris
sel ected from hydrogen, nethyl, nethoxy, fluoro, chloro, brono,
trifluoronethyl, and OCH FY, wherein x=0-2, y =1- 3 with the proviso that
x+y=3; R' is sel ected fdl_f)mdwdr fluoro and chlo%w th the proviso that
R' is selected,frof® fljuorgfand © only when R is selected fromfluoro

and chl oro;
)

wherein
R is selected from methy), ethyl, n-propyl, iso-propyl, -butyl, iso-butyl, sec.-butyl and allyl;
- Rs is selected from methyl, ethyl, n-propyl, iso-propyl, methoxy, ethoxy, methylthio,
ethylthio, n-propyithio, methylsulphiny], ethylsulphinyl, fluoro, chloro, bromo,
trifluoromethyl, and OCH,F,,
wherein x=0-2,
¥=1 - 3 with the proviso that
x¥y=&
. Rg is hydrogen; or
Rs and R taken together are methylenedioxy;

?R'is selected from hydrogen, methyl, methoxy, fluoro, chloro, bromo, trifluoromethyl, and OCH,F,

wheremn x=0-2,
y=1 -3 with the proviso that
x+y=3; :
R”is éelected from hjdmgcn, fluoro and chloro, with the proviso that R** is selected from
finoro and chloro only when R’ is selected from fluoro and chloro; :
_ by reacting a quinoline-3-carboxylic acid ester derivative of formula A with an aniline
derivative of formula B '




by reacting a quinaline-3-carboxylic acid ester derivative of fornmula A
with an aniline derivative of fornmula B 12 Decenber 2006 9 Rs OH O R R5
OHO- R op ""~t R7l "R > HNR+ RTOH t R' | CH3 RlEHscembar

wherein R7 is selected fromnethyl and ethyl; in a solvent selected from
straight or branched al kanes and cycl oal kanes or m xtures thereof with a
boi li ng point between 80 and 200C. 2. The process according to claim!]
wherein the solvent is n-heptane, n-octane or mxtures thereof 3. The
process according to claiml| wherein the solvent is

ci sarans- decalgydr, ht hal ene (Decalin(r)). 4. The procgss according to
claiml faqr t% ratvaon‘of N- et hyl Nphenyﬂs-SOEhlro ’ ‘

di hydr o- 4- Rydroy g | - 2- qxOfui nol i_n X amydexdSj ng n- hept ane as
a sol vent. Thelpr oceds acdorgiRgeFo—cl ailm
N-net hyl - N (4-tr | fbromet - k- ,
phenyl ) - 1, 2- df ydf®s 4- hydr oxy® 5- net hoxy- | - net hyl - @,0x0- qui nol i ne- 3- car boxam
de using a mxtyre of n-heptane and n-octane as a solvent. 6. The process
according to clatffm 1 for the pr@paration of N-et®&l N phenyl-I, 2- dPhydr o- 5-
et hyl - 4- hyhhréin Ry is-saleétbd/fron? methh @adiethgl; i ne- 3- car boxam de usi ng

o S0r AnS G BN L ook DIehY o btanohed alkates ahd Syelcalkanes of mixtures

thereof with a boiling point between 80 and 200°C.

the priépaFat of
o |

2. The process according to claim 1 wherein the solvent is #-heptane, n-octane or mixtures
thereof.

3. The process according to claim 1 wherein the solvent is cis,bﬁns—dmahydronaphthalcnc
(Decalin®). '

4. The process according to claim 1 for the preparation of N-ethyl-N-phenyl-5-chloro-1,2-
dikydro-4-hydroxy-1-methyl-2-oxo-quinoline-3-carboxamide using #-heptane as a solvent.

5. The process according to claim 1 for the preparation of N-methyl-N-(4-trifluoromethyl-
phenyl)-1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide using a
mixture of n-heptane and r-octane as a solvent.

. 6. The process according to claim 1 for the preparation of N-ethy}-N-phenyl-1,2-dihydro-5-
ethyl-4-hydroxy-1-methyl-2-oxo-quinoline-3-carboxamide using ci.s',rran;s-decahydm-
naphthalene (Decalin®) as a solvent. |




