; e3eH vvwLyXy{6{ TH TbY03 Sept enber 2002 *166166* QULNOLI NE DERI VATI VES
FI ELD OF THE | NVENTI ON The present invention relates to novel qui reslSep@mber2002
derivatives, to nethods for their pr i 0 conpositions containing
them and to_nethods and use for cl I’EW@H‘MME%HW(EM of diseases resulting
from aut oi mMYRi%®§5%ich as nultiple s s ul i n- depe REERESIIEDEL S
mel litus, system c |upus erythematosus, *fétinatoid arthritis, inflamatory
bowel disease and psoriasis and, furthernore, diseases where pathol ogic

i nflammation plays a major role, such as asthma, atherosclerosis, stroke
and Al zheiner's di sease. Mire particularly, the present invention relates
to novel quinoline derivatives suitable for the treatnent of, for exanple,
mul tiple sclerosis and its manifestations. BACKGROUND OF THE | NVENTI ON

Aut oi mmune di seases, e.g., nul tQYINOEINEERERIVATIVES i nsul i n- dependent

di abetes nellitus (I DDV, system c |upus erythematosus (SLE), rheumatoid
arthritis {RA), inflanmatory bowel disease (1BD) and psoriasis represent
assaults by the body's i mune system which nay be systemic in nature, or
el se directed at individual organs in the body. They appear to be di seases
in which the i mune system nakes m stakes and, instead of nediating

protective ti the aggressor (1). M5 is the nost common

acquired ne'{#@ﬁé%ﬁﬁ&‘@ggw@?‘ young adults in Western Europe and North

Arerica. | tTiRGEQemtSveh@én et tdhSRbgdindle aéﬁ*/aﬁbé%r‘!b%ﬁods SSheiPStbphrdtidn) OSt
o]

income and in nedical care, than any other neurol ogic disease of this age
group. Therte campositions esnitaining themy auyl toaerthods and use fopslipigal trratment efcdisegieat es.

Al t hough t E{ﬁ | S o, ! Aln i i i ol ogy)
and nol ecupg?uﬁg':éos‘fogg%m ave‘ﬁ}lgggﬁrgglasedl h?pgés{%gl:r? %%Sé;rgu%%’grr‘%ﬁ%hl ngs l%mﬂi S

di sease. Seysemic lthsrepheamtosus, Gufaidcatheitis, A0flianmatoyPosebdiscage and psoriasis

PCT/ SE99100b76_ are currently being used to treat M5) byt np sinpgle

treat ment 73 ERGRO: dECe AR O R S BRANQH RS AYAOTRIS, BiE 4t F8irent
of M5 fall sytididselelddfsERrok8RORZh&Emer'§ diSAkdMYre Plrtidfatiye tRpAGEIt BVehGdrS )
modul ation of progressive disease) and therapy for specific synptons. M
af f ect s t heeletenta navelyminpdine derivatieansuitayle fanthe reamantcpdfpetxamale, pulitipleocess,
i.e. the ”Vs%ieldais%ﬂ§ﬁ£l?1§ni sﬁtil) st whereas the axons are preserved. Myelin
provides the 1solating nmaterral that enables rapid nerve inpul se
conduction. Evidently, in denmyelination, this property is lost. Al though

[ mee of  oWACKEBOUNS SETREEREPESERIN i nati on has an i nmnopat nbl ogi ¢

basi s The RabihaAIGelds ol nutbf1e sdlragiiats), AERiCOBEREACINRRA s

infiltration of 1 mmnol ogically active cell's such as nmacrophages and
activat ed TIRBM)ssystomic Inppsigeytimmatesus (§8.E).shaumicid arthritis (RS), aflammpatey.

4, 738,971 i . i i . .
N 2201 91 h kel Bodbe @R ah MOTRIIFEAR 4ok O the body's imanng systom which |
cl ai mred as mahizrsystemicdh natate] ematstidireated atimdividoal orghheindlntpay "The@ldpsattobe~ N \

ﬁ;noogl!_lz e7 f aSen Iinnv?/éicll; Blgviﬁm%ge ;y%t % Qllakrgg)éus(ta%%g g#d, ing%(aaé( ofl x%ediat%%'p’roté\cl:%'ve 8418;

N- et hy| - Nojgdishs, bectnfbls tedipredobyigr oxy- 1- met hyl - 2- oxo- qui nol i ne- 3- car boxam
de) belongs to this series of conpounds. Roqui ni mex has been reported to
have mul ti pl e i nmunonodul atory activities not acconpani ed with general

i mrunosuppr,esasion (3-12) . Furt.hernore. . in t s

qui nol i ne- 3ﬁ§ ésrtg?))?g’rsﬁ °853"b°é‘ra.°‘5}}é{é. \981§rol§glé: d&*ﬁﬁe%@% agéé\i%t}g??%%%} %%%eeand

t reat ment oOfor¢tDAMERda0N accdants Coranae disatilicy il fiddneiaplosd, bothlim fospihadng ane dn
conpound is roqui ninex. I n US Patent 5,594, 005 quj nol i ne- 3-car§oxan‘i de

No.
der i vat i vesmefica! earathandny gthseneyiologi¢ disgase pfthis ageghum Thete g APEraxiTteliet es.
The parti cUisplooBeRESSRY it ARRAUEHStates.

Although the cause of MS is unknown, advances in brain imaging, immunology, and

molecular biology have increased researchers’ understanding of this disease. Several therapies

N
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03 Sept enber 2002 WO 99155678 3 PCT/ SE99100676 i s roqui nimex. In WO

95/ 24195 qui nol i ne- 3-car boxanude derivatives ate clainmed to be usej3deptdber 2002
the treatnment of IBD. Particularly preferred conpounds are roquini mex or a
salt thereof wol 1) #gga 2419b qui nol i ne- 3- car boxam de derivatives are cl ai ned

to be useful XOPPHE ¢ r eat nent of psoriasis. Particularly pPET/SEPBEFT6

conpounds are roquininex or a salt theregf. In clinical trials conparing

roqui ni mex to placebo, nguinimex was reported to hold pronmise in the

treatnment o ok I aas At 1 . 1 Ther however ,
sone seri oué’eggrg%lggg@gconnggtegﬁ ?»&Wk %J&?J“ll}@? %%agmeéé%s %&Igoﬁr“pﬁaet?éﬁ?mﬂ%s been
found to betréatmeiteffivatyc Cutrehittrzatient of VIS f4llS into tizeeccatbgtiest trédtthert Of Soutke

effects in man, ., a flu-1ike syndrome, which prevents fromusing the

e, g .
full clini ce¥acebitionsmadulation AEPTEETEssIIG Sipease, Andtharapy; far Spesifo symmams qui nol i ne

derivati veshm I Gt i 5 bodi b 1 st QL0 5. | ower
al kyl or aryl; neét%%?%éﬁvgﬁcﬂ@%‘?ﬁ%ﬁ?%?w possess og??cgmg%yh%nﬁ% eg?i ng,
ant i - i nf | ansheatbs yre dostiwhereas-thamoeas are pfesarved. Myelis provides thieiisolating materiakthgge and
pattern, of t above, specjficall nti qned,, conpounds .pl aces .t hem

bt st de t heetafs BGlerveaplse furtp oY B eFP PRI RIBBT) o A
prinmary obj aghdugh tiefpatHeQerié ﬁx‘é&ﬁhisin%ﬁ?édsiblb foP MSGr@hict \th8@stodd, Yévetal Bhdsf novel
qui nol i ne conpounds, whi ch by virtue of their pharmacol ogical profile, with
hi gh pot enc§viderceindicate that demyskipatiandas siimmanopathelpgip basis. g“ée Bathelegic lesigne
consi dered f i : mhggﬁl L : i from

aut oi mruni t?/‘gg%gu%%ﬁr g#%sg‘ﬁt%ﬂgfiwlghn’!gtﬁ %’on. a‘r’r%?g;gﬁ%%ngggﬂis Pési’gagses are

mul ti pl e sciecrogtiages and activateddegedin(@®nt di abetes nellitus, system c | upus
eryt hemat osus, rheumatoid arthritis, inflamatory bowel disease and
psoriasis and ot her di seases where inflanmation plays a major role, such as

asthma, at hplesBAGHt M. 8,545 1 Okt B81Patél Kol TP 9A AU FEEP 89,60Dcd REilatved ar |y,
the present invention relates to novel quinoline derivatives suitable for

t he tr eat meofiN-ofyl-12cdihydrendsnbstituted- t-alkyle2-0xq-euingling-3agatboxamidernrd daimedies ons.
03 Sept enbeg 9| 4 P £99/ O 6 It has now surprisingly been
found that ?Wégc(r%gsvoe °‘g§‘&§‘§ﬁe§2“s‘m8}?%g§%‘?% po?lg‘r?rml a (l) RS wherein Ris
selected fromethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec.-butyl
and allyl; R is selected from hydrogen and pharnaceutically acceptabl e

i norgani c canons, sugfi ag sogkum, potassi um and cal cium and organic
cations such as #honogt hajjol a di et hanol am ne, di net hyl am noet hanol ,

nor phol i ne andl Rg1Xsel ected frommethyl, ethyl, n-propyl,
i so-propyl, ne . % chl oro, bronmo) CF,, and OCHxFy; wherein x = 0
-2,y =1 - 3™ wheseor 6150 t hat x+Y-_ 3~

Roquinimex

known as roquinimex (Merck Index 12® Ed., No. 8418; Linomide®, LS2616, N-methyl-N-
phenyl-1,2-dihydro-4-hydroxy-1-methyl-2-o0xo-quinoline-3-carboxamide) belongs to this
series of compounds. Roquinimex has been reported to have multiple immunomodulatory

activities not accompanied with general immunosuppression (3-12).

Furthermore, in US Patent No. 5,580,882 quinoline-3-carboxamide derivatives are claimed to
be useful in the treatment of conditions associated with MS. The particular preferred
compound is roquinimex. In US Patent No. 5,594,005 quinoline-3-carboxamide derivatives

are claimed to be useful in the treatment of type I diabetes. The particular preferred compound



R6 is hydrogen; or R, and R6 taken together are nethyl enedi oxy; are
unexpectedly effective and specific in the treatnent of individualG September2002
suffering from autoi mune and inflamuatory di seases. The conpounds of

gener al forngjf}é%& may exist in different tautoneric forns and all such

forms are i nePld&8 herein. In a preferred enmbodi ment of thBCT/ARSINGTEN R4 i s
hydrogen or sodium and Rs is ethyl, methoxy, chloro or brono, and R and

Rd taken together are nethyl enedioxy, and Ris ethyl or n-propyl)

especially, . 2 5567 1 ral

aut oi nmune lg%‘o}s&eas e }nﬂ@'&ﬁﬁ? %@\%%‘%é@%@%éﬁ%&ﬁg t{g%éaﬁggr&ﬁ%g%gf g%\élgusl y
occurring iifitieareament ot IBR. Particdladiyjrefered componndedrs roquiniraex dra sale di¢reof] In S

| abor at ory ipals by, i isation With specific¢ antigens) fromthe target
organ. Expe‘_?' ﬁ%ﬁﬁ% %‘ngyfsﬁﬁ‘gméﬂ%‘%ﬁ%"& Iaﬁ'et‘il%mf%&ﬁ’%“é Lin the feqatmeg}

aut ol mune df?%rﬁ?i_ REHar chlarly SRRl Bfnpbitis GfTbAuininia® by P4kk tharsdrem (CNS) has
been the nost w dely used nmodel for "the human di sease multiple sclerosis.
Autoi mmunity to type Il collagen can experinentally be induced in certain
strains of mce or.rats and nmay. lead to the devel opnent of | yarthritis.
The col I agdRelieal eials Sopmarring fogbipment plaesie: gl etV fenesior i ol Promise
hunman di sorifléHe tfelignefBd fRofidifbisisidciated WitheMB @l 3, 18Y. Thété aRShdWeRer, BorkdgHAS | S an

increased reactivity of the ajrways to a range of chem cal and physij cal

stimuli. | tdravébagies gopnegtadyjo rauimimery Forgxampleoid g%"t@"‘? foupd, toche teratogenian) thamat or y

cells) e.qg. {ol )il i; g 1 I 1 I I nd
pronote br She ﬂfdat}) %gﬂ?ﬁgs pon \l/étlaérslegse g@ %g@ﬁé}e’ ia(r?ltgi ﬁrr]%gg{] &lé?b,g%}g%%}'yeﬁ B

(DA) - i nduc efcbn. using the filllolimical mrential afdie coatpeundoy t he t enporal Iy regul at ed

i nflux of |ynphocytes and eosinophils into the bronchial |unmen. Roqui ni mex
has been found to induce the Beagle Pain Syndrome (HPS) (15, 16) in

di fferent H@gedSnolOB2ABHE3 gEAsine HBAvAlvEABRInied mehd &B6sBEbnd¥tiCA | Ni cal and

| abor at ory nani festations justifying BPS as a nodel for the flu-like
syndrone i rRASCOMN-gsgup Bg T laweratkyl or arsils » =The?) @ongamaedisviich ppssess an forrul a (1)
were assayed for [RRIDIt] O j ogill Ni mex was used as

treat nent Cm.uporfbﬁ%ggh%n\?\le %@E%&%%%?ﬂcgneq%fPS ng/ kg. Surprising and
unexpected results were obtai ned when introduci ng proper substitution in

the 5-positjon, e, d.) .5-chlorg, of t uinoline ring. .In _conpari son with
Foqut nt o TBe st - e S bacm o6 e e wer oo AP Rgt SOOI ne. 6.
7-, and 8- pigkd thel ohBRleheeRope b tRSresht ihve@tig@mPounds. In general, the EAE
activity as seen by the EAE 1 nhibition was in the foll ow ng descendi ng
order according to the position of the substitution: 5 >6 7 = 8. The
ef fect of tﬂfs&ﬁgﬂﬁb%ufﬁw&ﬂ)&ar gely be understood on physi ochem cal

grounds. Moreover,
A primary objective of the present invention is to provide structurally novel quinoline

=

compounds which by virtue of their pharmacological profile, with high potency in
experimental models and low level of side-effects, are considered to be of value in the
treatment of disease resulting from autoimmunity and pathologic inflammation. Examples of
such diseases are multiple sclerosis, insulin-dependent diabetes mellitus, systemic lupus
erythematosus, theumatoid arthritis, inflammatory bowel disease and psoriasis and other
diseases where inflammation plays a major role, such as asthma, atherosclerosis, stroke and
Alzheimer’s disease. More particularly, the present invention relates to novel quinoline
derivatives suitable for the treatment of, for example, multiple sclerosis and its

manifestations.



03 Septenber 2002 WO 99/ 55678 PCT/ SE9Q9/ 00676 6 repl acenent of the nethyl

group on the carboxam de nitrogen with an ethyl group or further @B&epinbei2002
of the alkyl group to a propyl or butyl group extinguished the teratogenic

ef fect of ro‘gﬁi H in the rat and significantly reduced the HPS. On the
other hand) %ha % the Rgroup from alkyl to hydrogen dectE4¥FaY0M6He

wat er-solubility at physiological pH norg than a | O-fold. Replacenent of

the al kyl group al so affected the pharmacoki netic properties. For exanpl e,

in conpari Sﬁmﬂws@mgwwﬁf&ﬁ&uﬁkelgmaoa%oxﬁ&&mpéfgeﬁmmumn dogs was

an 800-fold higher. The solubility and pharmacoki netic issues significantly
reduce the useful order of activity of this class (R = H) of conpounds.
Hence) the conpoun%;aof.fornula 17 have surprisingly been found to be both
chem cal |y and pharnfacgtogical |y o]fferent fromthose drugs hitherto
suggested forgthe {r eatlment]

general formla™~Ny™% ~

gnd its mani festations. The conpounds of

: D y the fg |l owi ng nmethods: Method A H O
R6~~O~+H,~ ONARCH 11 IBHOW-.-~, wy NI ~ NOR ~3 The
conpounds of for Ta e prepared by known nethods, for exanple, by
reaction of an ester dggi vative of the quinoline carboxylic acid (1>7 with
an aniline ()~ in a suitable solvent such as toluene, xylene and the |ike.
Suitabl e esters are nethyl and ethyl esters. Conmpound A 03 Septenber
2002 WO 99/5S678 PCT/ SE99/ 00676 7 Method B O~ OHOi ~1 O/ ~ " ( ~ ~ 1
wwi N-O +whkbini N~-O R R

R is selected from ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec.-butyl and allyl;
R, is selected from hydrogen and pharmaceutically acceptable inorganic cations, such as
sodium, potassium and calcium, and organic cations such as monoethanolamine,
diethanolamine, dimethylaminoethanol, morpholine and the like;
R, is selected from methyl, ethyl, n-propyl, iso-propyl, methoxy, ethoxy, chloro, bromo, CF;,
and OCH,F,;
wherein x=0-2,

y=1 - 3 with the proviso that

x+y=3;
R, is hydrogen; or
R, and R, taken together are methylenedioxy;

are unexpectedly effective and specific in the treatment of individuals suffering from

autoimmune and inflammatory diseases.

The compounds of general formula (I) may exist in different tautomeric forms and all such

forms are included herein.

In a preferred embodiment of the invention R, is hydrogen or sodium, and Ry is ethyl,
methoxy, chloro or bromo, and R, and R, taken together are methylenedioxy, and R is ethyl or
n-propyl, especially ethyl.



CH3 CH3 IV VI The conpounds of formula (1) may al so be prepared by

reaction of an isatoic anhydride (1V) with an N-al kyl - N-phenyl car @r8¥ptember 2002
acetic acid alkyl ester (uJ using a strong base, e.g., sodiumhydride in a

sui tabl e sol s /éijéh as N, N di net hyl acet anai de. Suitable esters are nethyl
and ethyl esters thod C OHO i SOCI= R~ OH H, ~ ~ ~ N RETSEMSOIO R CH3

[11 1 The conpounds of formula (1) may albso be prepared by reaction of a

qgui nol ine carboxylic acid of fornmula (VI) with an aniline of formula (I11).

Various coupling reagents..known in the art. may, be used, e.qg., carbodiim des
cnown f r om D&Y AR e Giscases iman hak, cXherieni modely Bt v MBREREN 1 11 ses
thionyl chl gécufihgiif cérfatn sWaBif aBofory iriMhle Wt eulll beGndhiost i 188rdtey aRinfald byent
such as dichloronmet hane. This method nay be used in instances when direct
coupl i ng beimpenisation with specifigantigenés)droasthe rgeher8R. The qui nol i ne carboxylic
acids of fornmula (VI) may be obtained fromthe correspondi ng esters of

formula (In by acidic hydrolysis as described bel ow. The quinoline
car boxyl i c Bspetifrental autoininmune enaephdlemypslitip (BAR) ds niddel foealtoigammeown i n

exanpl es 5-8 bel ow. The quinoline carboxylic i.d VI) may be, prepared by
t he net hod mﬂa@@*‘@ébg‘é??ﬁgﬂf A ngypRsEyam (gﬁ’&\ﬁ”i(bﬁﬂb%m%’e‘"@%élﬁm.
PCT/ SE99/ 00/ 4e14drkmERtkeg diRaiem@tiple Redofiyent i on as disclosed in the clains

are herewith included in the specification. The foll owi ng exanples are
intended to illustrate the invention wi thout restricting the scope thereof.

Exanmple 1 NyEthy -=yhP'n"yl=(a2-dji X==droxys5;: hoX .-V _, . . .

e < - oA P e SR e pe P R RUIRY i Yo e armise g 25
ol ) was diatsant vied 1éad t6 therdevedbpriant bfppdyaithedtin TheltolB@erind@ded aRBritsHav ent  was
distilled off in order to obtajn a dry solution. TqQ this boiling solution
was added several features in common with the human disorder rheumatoid arthritis.

1, 2-di hydr o- 4- hydr oxy- 5- net hoxy- 1- net hyl - 2- oxo- qui nol i ne- 3-car boxylic acid
ethyl ester (2.7 g, 10 nmol). The ethanol forned during the reaction was

di stilled oThehalgatkhefrasthinalin bunanstipiniscreastdreactivityiof thearwaygs to Blrangeefict i on

1 Xt | ed . .z t 4 JN i pitat | | ect ed,
washed i+ neHeBRGH £ RRYRGE SHERH e 3 P aridety preshred thebproicfs Efepsed Bome o npound
(2.8 9), Vi pifldm#atod cells] NV actitdeéd bsinoghilk, cdnprothise épithelfal fledritylandSpromete 97

(2H, q), 4.03 (3H, s), 6.67 (IH_d), b.87 (1H d), 7.12-7.25 (3H, m,
7.36-7. 44 ('zonchigl hynemespqusivencsicThs myringmodel of gjalbumin (DA)mdycedges (CHI )

56.8 (CH,),: At : - (L 7, :
127. 4 (CH)) mll?g‘gmé“‘?%ma’%f%é’ (‘@dgﬂ’g’&?%’fmﬁ% “&*‘3858‘“@%@3 e‘%%ﬁﬁhi%?. 1
(O, 160. 2 (ib)q the¥roacKid}umé&sl MS/ M5 [ MrH] +353, fragnents 232 and 122. In
essentially the same manner the foll ow ng conmpounds were obtained fromthe
corresponding starting material s:

N-et hyl - N pREquitiméx BascHeBry thufld fo iadetie i BeaklePait/Slhereire?BPS (181 6) & différet- Car bo

xam de.

breeds of beagle dogs. The disease is reflected by clinical and laboratory manifestations

justifying BPS as a model for the flu-like syndrome induced by roquinimex in man.

The compounds of general formula (T) were assayed for inhibition of EAE in mice.
Roquinimex was used as treatment control and showed a 70 % inhibition at 5 mg/kg.
Surprising and unexpected results were obtained when introducing proper substitution in the
5-position, e.g., 5-chloro, of the quinoline ring. In comparison with roquinimex, the potency
was increased a 100-fold. Substitution in the 6-, 7-, and 8-position resulted in less active
compounds. In general, the EAE activity as seen by the EAE inhibition was in the following
descending order according to the position of the substitution: 5 > 6 >> 7 = 8, The effect of

the 5-substitution could largely be understood on physiochemical grounds. Moreover,



1H NWVR (CDC13) S 1.21 (3H, t)) 2.83 (3H, s). 3.23 (3H, s), 3.98 (2H, q),

6.97 (1H, d), 7.02 (1H, d)) 7.10-7.25 (5H, m, 7.39 (1H t), 13.0836épEmbar2002
13C NMR(CDC13) 812. 9( CH3) 24. 4( CH3) 29. 5( CH3) 45. 9( CH2) 102. 8(C) 112. 2(CH)

114. 3(0, 125 26. 4(CH), 128. 4(2CH), 131. 7(CH), 139.6(C), 142.0

(C), 142. 4( C)W?"(é’%( ), 169. 7(C), 170. 1(C) ESI MS/ MB [ MH] +, f PEEMESANET016 and
122 6

N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5chl or o- 1- et hyl - 2- oxo- qui nol i ne- 3-c¢

VR oL 8 & plAsement of the meti group on thg spchoxeppide pifrogen yith an ethyl groyg or fyrtsr

12. 6( 1H, s) @&icfigation of the alkyl group to a propyl or butyl group extinguished the teratogenic effect of

105 a(Cry TSuine f therat i ihisEichy thp HPSs O e 9bss A hangREeR: 142. 6
§\I— CZat ﬁ)5/|7 9( C%mﬁﬁ ﬁ-oﬁ(@yl i(ﬁgydr?cf)g_@ﬁ déerbasddrh MRhiet-t1iifity a0 pRRiotogicaPp 1R Rfdrelfsgn a

hydr oxy- 5- fIQfdy ¥ Bmmemtcg’lh»@c}thmonp nlse affectedr the phamnakeokingtic properties. For

NQ/R g ;:(Dgﬁ?’ ;)TF%#( %_éo%'ﬁa&%d iﬂ&r&a@% %le c earanc:é3 arbmompo&&cf‘& i gt}g’s zvag gn

NIVR( CDC13+Tg0)-felhigheeH3) , 31. 4( CH3) , 46. 4( CH2), 104. 4+104. 5(c), 108. 7(C)
110. 4+110. 5(CH), 112 7+112. 8(CH), 126. 8(2CH), 129. 7(CH), 129. 8(2CH), 134. 1+134. 2
'(CH), 139.9(0), 141.0(0C), 158.0(C), 159. 3+161. 3(CO), 161. 4(C), 166. 8( O ; ( Sone
peaks are doubl ets due to F-cgupling) ESI MS?MMS[ MtH] +, fragnents 220 and
122
N- net hyl - Npheny, - di l‘\ dr

' d’e~ 1HNIVR

ydroxy-5-trifluoromnethyl -1-nmethyl -2-oxo-qui

nol i ne- 3- car

( CDC13+TFA) &1. ‘ 3. ép(3H s),3.99(2H, q), 7. 10-7. 25(5H,m , 7. 42

(1H,d), 7. 60(1H,Y), 7N67(®tH,d), 13. 05(1H,s) '13C

NVR( CDC13+TFA) %d.2. SéﬁHS) 31.1(CH3), 46. 2(CH2), 106. 4(CO), 113.0(0O), 119.5

(CH) 120+122. 2+124. 4( tFB) 123.4(CH), 126. 6(2CH), 128. 1(CH), 128. 1+128. 3(CO), 129
1 (2CH), 132. l(CJ-i)Cdmnbuﬁ(zC) 141.4(C), 159.3(0), 163.7(C), 167.8(C

The solubility and pharmacokinetic issues significantly reduce the useful order of activity of
this class (R = H) of compounds. Hence, the compounds of formula (T) have surprisingly been
found to be both chemically and pharmacologically different from those drugs hitherto

suggested for the treatment of MS and its manifestations.

The compounds of general formula (I) are prepared by the following methods:

Method A
Rs oH 0 Rs OH O @
R¢ AN o~ H. @ —_ Ry YN
N R
N0 R N0
CH:, .CHJ
I m I

The compounds of formula (I) may be prepared by known methods, for example, by reaction
of an ester derivative of the quinoline carboxylic acid (II) with an aniline (IIT) in a suitable

solvent such as toluene, xylene and the like. Suitable esters are methyl and ethyl esters.



ESI MS/ M5[ M+H] +391, f ragnent s270and122 6 03 Septenber 2002 WO 991 55678

PCT/ SE99/ 00676 10 N 03 September 2002
et hyl - N- phenyl -1, 2-di hydr o- 4- hydroxy-5-tri fl uor onmet hoxy- 1- net hyl - 2- oxo- qui n

ol i ne-3 car bg%adgjs%g

N-al | yl - N- phenyl - S di hydr o- 4- hydr oxy- 5- chl or o- 1- et hy| - 2PEKEENUES] i ne- 3-

car boxam de. IH NMR (CDCI3) 8 3.33 (3H, s), 4.57 (2H m, 5.22 (1H d))

5.38 (IH, d), 6.0 (1H, m, 7.13 7.30 (7H, m, 7.44 (1H, t),12.45 (1H) s). N

al Iyl - N phen#é- 1,.2-di hydr o- 4- hydr oxy

5- met hoxy- 1- {"ﬁii - 2- 0X0- qui nol i ne- 3car boxam de. 1H NMR (CDCl;) 8 3.S2 (3H,

s), 4.04 (3H, s}, 4.52 {2H, m, 5.20 (IH, d), 5.37 (1H, d), 6.02 ( 1 H m,

6. 67 (1 H d),g6. 88 ( 1 H d), 7.10-7.23 (3H, n}, g.3 8-7.45 (3H, m,
( ) 88 ( ) ( m iono@ m

9.82 ( 1 H s).
2 192- di hydr o-§- h dr5-rreth .
NMVR ( GBC o& U N3R~t) . —2» 65 L 48 (3H, s),

N- phenyl - N-n

e- 3car boxam de.

3.9 (2H, t), 4.07 (%) @), 6.65 (1H, g), 6.83 (1H, d N1-9.25 (3H, m,
7.3-7.45 (3H, m, 9G4 (IH s). Exanple 2 5-Chloro isatoi@,anhydride (5 g,
25 mmol ) was dissawed in 50 nl of W, N-di net hyl acet anmi deland cool ed to OC.
Sodi um hydride (759 (0.94 g, 1.1 eq.) followed by nethyl iodide (1.89 m,
1.2 eq.) was added at a rate to keep the tenperature bel ow 5C. The reaction

m xt ure was | I ) I Dk

i odi de was @%@é’%%%@ﬁ%&@@%%&#ﬁ@ﬁ@@ 9ﬁ&®fwa%kg%?¥ﬁw%§hgdded
t oget her wi t withlareNkatitylIN-piteaylgdrbandyd aeepik acid atkiyt esteri(W) wsidpyd streag base (g3 g, 1.1
eq.). The m xture heat ed at 85C for ours., After cqalipng to room

t enper at ur e SYUH h%%ﬁg{ %.5yHaYle é‘ﬂlﬁe’%ﬂ“’ﬁﬁ” &ﬁf@?%?cﬁ@m‘% g‘(l}taé& Sgtets A
subsequent | ymeafl 4l efiy] sgdrer were added. An enul sion was formed which
crystallised on"standing in a refrigerator for 72 hours. The crystalline
mass was col lected by filtration, washed with water, water/methanol (1:1)
and hept ane Me#odkied to afford the title compound {b.12 g). The title
conpound was recrystallised fromnethanol in >95 %opurity. 03 Sept enber
2002 WD 99/55678_PCT/ SE99100676 11 Exanple 3 ~L~t

Y -N-~vIl -1, 2-di Rxdom o hydr ox3r - 5- by ono- 1- net hyl - 2- o~quinolome 3- oxam
de ~Mej ~d '
1, 2-di hydr o- 4-
(9.6 g, 0.032 s N :

(4.2 g, 0.035 nol) i 150 ml of di chl onmet hane was added dr
0.5 hours a solution &f thionyl chloride (3.0 nml) 0.042 nol ) #n 10 m of

di chl oronet haae. Th¥Istirring was cntinued at 4C for 24 houks. The

sol vents were evaporated. The residue was dissolved in ethyl acetate,
filtered through celite and extracted with 2 M sodi um hydroxi de. The
agqueous phaseheWdmpomsdd @€ fontila (B nfhy!alsd b8 prdptred BY rdabieih o¥Giqdinblieadokftic
hydrochloric acid to pH 5. On standing a crystalline precipitate was forned

whi ch was fiacidofdarmyns (Viyyith apjanilineof fermuya QHY Varipesrouplingireagents knqwn inghe

coonard §5 e fhy bl L Sl bl N Usipatent g o 9 St EOnififle
(1H, 1m. |n enphugmehbdutilizes thionyl chivride in th prebeaice ofwistylamineand d suitablee

bt ai ned f th ; i i
obtaine ' Os»nc;lvenéa such as dichloromethane. This method may be used in instances when direct coupling

-quinolin

between ester and aniline does not work. The quinoline carboxylic acids of formula (VI) may
be obtained from the corresponding esters of formula (II) by acidic hydrolysis as described

below.,

The quinoline carboxylic esters (I) above may be prepared by the methods shown in
examples 5-8 below. The quinoline carboxylic acids (VI) may be prepared by the method



correspondi ng starting material s:

N-et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5, 6- met hyl enedi oxy- 1- met hy|03%e@féﬁ1bgm002
i nol i ne- Scarboxam de. 1H NW\R (CDCl, + TFA) 8 1.27 (3H, t), 3.57 (3H,

3.98 (2H, q)wO é s), 68b(1H d), 7.19 (1H d), 725735(5H

m, 10.3 (1HY967% 13C NMR (CDCI, + TFA) 8 12.4 (CH,) PCHSES/0pQs,, ) ,

46.0 (CH) 101.6 (O, 103.7(CHI, 107.4 (&), 148.4 (CH), 113.7 (CH), 126.7
(2CH), 128.8 (CH)) 129.3 (2CH), 134.1 (C, 140.1 (C), 143.1+143.2

(20, 157.3 (sﬁbwﬂﬁpex%nﬁﬁbb%ﬁﬁv.g’ (©O. ESI Ms/MS [M+H + 367, fragnents 246 and
122.
N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydroxy 5- et hyl - 1- net hyl - 2- oxo- qui nol i ne- 3-c¢c

a0 (‘o A outients St inetion s ipbloscd g cfing iy e e 3

(1H, s broadpecificafiodVR (CDCl,) & I3 2 (CH), 16.8 (CH,), 29.8+30.2
(CH, +CH~, 46.1 (CHI) 103 3 (C) 03 Septenber 2002 WD 99/ 55678 12

PCT/ SE99/ 00676 112. 113.9 (C, 124.6 (CH), 126.7+126.7 (3CH), 128.6
(2CH), 132. 4%5%9’& 4 d ‘ O,
(359 52 o b el 4 i e b Bk

N- phenyl - N- ithereqfr opyl - - di hydr o- 4- hydr oxy- 5- chl or o- 1- net hyl - 2- oxo- qui nol i

ne- 3car boxam de. 1 H NIVR (cbcal,) 8 1.24 (6H, d), 3.3 8 (3H, s broad), 5.09
( 1H, broa%fy?%a} 7.08 ( 1 H d)) 7.15 (1H d), 7.15-7.34 (5H, ), 7.34
(1H, t) S broad) 13C NIVR(CDCI ) b210(ZCH)) 29.9 (CH,),

’ 2 . ) _ .9

48.2 (CH), 0 (ZCH), 127.9
129. 6 . 158. D

(CH),
(O), 160.6 (@b,axatﬁﬂs.ﬁuﬂmm

ey 3car box - FEVAiki(R B fhoh 3ag d@?ﬁ(ﬁ Sﬁjfﬁhlit% "@’beﬁwo ot
(3H) s broadpivers- w?@ dlsBitkd & Rashder td obiBin 4 d2Psdivtidn. T ﬂns%o‘ﬂing(s%iﬂnoﬁ Was Qd%le@ (1H,

s broad). Exanple 4 A solution of 5 M sodi um hydroxi de was prepared by

di | ution of la2-ditydteiddtydraxySonetherynlamethuil-doxgquinpline3-carboxylig peidsethiy! sstear i | e
water to th upe

N Et hyl - N-p e‘n%r i‘??}-ﬁ&bhy ro-aﬁl—g ﬁt}/’ %%“"&gc rg?c(t)m s ﬁhﬁmfedf it togeﬂaed |wr11t(})1ts%l% 3-c
ar boxam de (tdiier® foy abemtss lsous Fhelmdction miktueewas dodled tmﬂo))maadpérkta:epml ously
prepared 5 M sodi um hydr oxi.de s add to 8-12 (5.1i lt?.frr). The
reaction ni PEFRAA{EIEs Sp ?F@dw?‘gFéﬂﬁhf’&gmqgﬁwﬁF‘ﬁgﬁxé% %‘Hd&ﬁ%f%éﬁ’ ethefPer at ure.
The resul ti rbgmgsﬁﬁl(@@%ﬁtyﬁé)@gw filtered off and rapidly washed twice wth
et hanol (2x 1 recipitate was then dried in vacuum over PZCOS to

give the ti tlife qusag; t),9.5@|(m,9m%97:(szﬁwm 0DEY, 5), BT (1BoHes-87 i n
ratio 1:4. 0 n 0, I0(3H t) mpjor form, 3.21 (3H,
s, nmjor forn§i d% gﬁ?ﬁhﬂ% ?rléﬁgrhf 3.50-3.7U (2H, m mnor form,

3.70-3.85 (2BC NMtheDo:n,) 0B U)(CH@, 9526 YCH,), 43BCHY), 568 OHf)p1038 (CH), (.2 (C),
Sept ember 201%%.3 ( H?,gx'lg ?%f 137 3 (zé‘ﬁip 127. 4 (CH), 128.5 (2CH), 131.2 (CH), 141.1 (C), 141.9
(C), 156.9 (C), 157.1 (C), 160.2 (C), 164.4 (C).

ESI MS/MS [M+H]" 353, fragments 232 and 122.

In essentially the same manner the following compounds were obtained from the

corresponding starting materials:

N-ethyl-N-phenyl-1,2-dihydro-1,5-dimethyl-4-hydroxy-2-o0xo-quinoline-3-carboxamide.
1H NMR (CDC},) § 1.21 (3H, 1), 2.83 (3H, s). 3.23 (3H, s), 3.98 (2H, q), 6.97 (1H, d), 7.02
(1H, d), 7.10-7.25 (5H, m), 7.39 (1H, t), 13.08 (1H, s).



PCT/ SE99/ 00676 Phosgene (51 g, 0.52 nol) dissolved in dioxane ( 150 m) was
added in portions to a nechanically stirred slurry of sodi um bi car@gepietnber 2002
(44 g, 0.52 nol) and 2-am no-6-chl orobenzoic acid (30 g, 0.175 nol} in

di oxane (300w Joseék Ol €Nt reaction with gas evolution occurred and the
reaction mixturé was cooled to keep the tenperature bel ow BOTSERP&EF 30

m nutes the reaction mxture was kept at 90C for 1 hour. After cooling to

15C the resulting precipitate was collected, stirred with 50 m of gl acial

acetic acid { f o ¢ iyefhnt i t

i satoic anhyid%tl Ee Z@(?cg’) Swg?{ig’)’rrgﬂ W’ggénﬁyd)l’ ?gg (vva ’ a&d@@’s‘\ﬁgiﬁ(?ﬁ n
portions to H4f )Uu2é.5(CH3,A264(REMHY1Rk6d (CH),328.4 (RCHR 137 {CH), 1306 (G 1420
N, N- di et hyl formami de.. Aft L roomtenperature for | hour)
met hyl i odi (%49(8?’0‘5% (ﬁiallﬁwl%@’gg%gklc)dr opwi se and stirring was
continued f oESIA¥S/MBIIN+H]T 387, Takineht€ 216 and 1220 added to 31 of an ice/water

slurry and the precipitate was collected and dried to yield the
N-net hyl ated i satoi c anhydride (24.9 g, 0.118 nol). The N-nethyl ated

anhydri de _EARE 1R G W L Dy Sl X D nohn L) 17 in 130
0 et hanSiep e el 1 R b RS il et SordMtnghpd sl

di chl or onet hexhdMEe (ED@IgeTI2G(3H, t)n3.28 (3 B8), 3. 974K/ q)yVA68-3 25 {THynE) 7.3l (1 @), and
concentrated to vield an oily residue (22.7 g, 0.114 nol). The residue

above was di Bdfe® in 300 nl of dichloronet hane together with

4-am nopyri djeeniR. ¢ e i cool ed
and et hyl ma1 onyl Cﬁvgli)ggéft(%ﬂ;gBg.??gg%%ii%%ﬂdgg,oygﬁ %bg%’dgg ﬁae]’

m xture was S5i4r(CED, 126.7(3CH), 1868 £CH),UR.5(2CHY 18b6 (CHR MR WC )k &42.UE) B2 ve a
syrup. To thi I m of ethanol and sodi um net hoxi de (18.5
g, 0.342 mrffi’aﬁﬁﬂﬁéwﬁ???ﬁfzgﬁzg Stirred for 3 hours. The solvents were
evapor at ed aESi MRS R+ 85 ydagems 086/ad 120. 750 M of water, washed with

et hyl acetate and tol uene and subsequently acidified with S M hydrochloric
acid. The resulting precipitate was collected and dried to yield the title

sé’pté’ﬁﬂgrai SHIG a7 67 |4'i' N't' o ".oo’, o

Sept I35 RNy B M 1 b iqutiefind a SR,

t), 3. 83 ( SHH NMR &£Did, 11'211ﬂf-"~)lﬁ)1,28'(3H,'3t),(3-66 BH, S))3-937--ﬁ103 f(lei,llnl'l?-NinH,ﬁ)ﬂQZGS 1H,
,15.0 (1H, i i

bt i ned 1 or-d WEH: Bo EIOHn gt 44 B 3P rmt or ol o O O 9 compounds are

1, 2- di hydr o- AAWRRCYCD; £ THRY 9146 (€H1)Y3 1 2(Ca% 948 Wi (0LL,), 6% 8102500 108.7 (@¢1 d

et hyl ester,

1, 2- di hydr o- WOHaHOK(CH), 51272 8yCHD, 134 8(2CHNAPS-7ECH), 429.5 AGHD: 134cilad2t hy |
ter. Ex I - i E I 53
o) ves waCHIABH G a4 B RS Bk 150 BN ARG LRERIBEE NG, BomePeally

for 2 days. aftidoubletsahue torBichydlimg).ne was al l owed to evaporate and the

resulting gr I .di ssol ved |n dichloronethane (200 m) together
with 4-ani no%%iﬁmhg&f»%éﬁ’aﬂﬂﬂgqﬁ?ﬂ% ne (3.3 m, 26 mml). To this
chilled solution was sl owWy added ethyl malonyl chloride (8.8 g, 60 nmol }.
The solution was stirred for 4 hours and then worked up to give a yellow sh
syrup. The Syethyl-NephenjildZodibydtodrhydoyf-trifihorgmiethil- binsthyi-gonoiquinalinesiydi um
met hoxi de (5c. o ann% 1 nol) was added. After 1 hour, the solvent was renoved
and the resigue vvorﬁ'ed up with dichl oronethane and water. The quinoline
derivative fyH N8R (@DCIcaTeAybI1y21dBHEY, 3B0(IHNSN3.SUERBE Q)] §d 0FTRLSH], (.42

anhydr ous tetrahydrof uran (6250 m ). Sodium hydride (4 g, 0.125 nol) and
then met hyl (Headad60 (1dL4), 7.56 (W, dioi3)05(3E. 91 owl y added. The mi xture was

heat ed under 4 e i r lgtch
di et hyl et helrs. e g?)jla\}’e-ﬁ?gﬂaéizés ?‘gﬁg‘%‘dp%&? Iq\eﬁFgr f g(?}%‘ @11;1%% CS)?’ 1\\?\2?
di ssol ved i nCH)i20t122:2+424.6 (GBN,012345CH)] 1266r(@CHY128.1 (QH), d28il 6128 (€3,i1290 10

ml). The sol ution was warnmed at 45C during the night, cooled and the
preci pi t at e (R&ED,d3R1€CHBd40.8 (G),\141.8 (Q), 3593 ({8, 1617 €)cifddd. 1H NVR ( CDCL3)

8 1.46 (3H, : - : 7.8 (1H m, 7.71 (2H, m,15.0
(1H s). o@lg@%@@ﬂ%&%@gé&ﬁ;\%ﬂ%ﬁéﬁ%@% Exanpl e 7 PCT/ SE99/ 00676 To a
solution of 2,6-difluorobenzonitrile (42 g, 0.3 nol) in 150 nmL of anhydrous
nmet hanol was sl owl y added sodi um net hoxide (17.9 g, 0.33 nol) at 30C. After
bei ng heated under reflex for 1 hour, aqueous 40 % nethylamne (133 m, 1.2
nol ) was added and the solution refluxed for 4 days. On cooling, a white
solid precipitated which was collected by filtration. The solid,

2- met hoxy- 6- (net hyl am no) benzonitrile, was dissolved in an aqueous sol ution
of ethylene glycol (SO0 m) and potassium hydroxide (14 g). The solution
was refluxed at 150C overni ght, cooled to roomtenperature and the pH
adjusted to 4 with conc. hydrochloric acid. The precipitate was coll ected

. e~ ——r -,




03 Septenber 2002 WO 99/55678 16 PCT/ SEQ9/ 00676 After stirring the solution
for 0.5 hour at -40C dry ice (ca 40 g) pellets were added. The m XB\Septedidsr 2002
allowed to warmto O0C and water (ca 700 m) was added. The aqueous sol ution
was aci difi eg, gb,g;}gpydrochl oric acid to pH 3 and extracted with ether. The
extracts were df and concentrated to give the N-tBoc prBtEIEIA0676

5, 6- (et hyl enedi oxy)anthranilic acid as ggsolid residue (45 g ). This acid
was added to an ice-cool ed suspensi on of sodium hydri de (80 %in oil, 9.0

g, 0.30 nol Ny 1h € ed for
0.5 hour ané’ étﬂ %Qﬂ?gwé;ﬁm%%é@ﬁ C?Lamh dde E%x ﬁltﬂﬁltr“{eers\r/vas
stirred at R:axbuxmﬂdqaerature over ni ght, was quenched vmth water (600 m) and
extracted three times with ether. The organic |ayer was washed with sat.
brine, dried and concentrated under vacuumto give a darkbrown oil. The oil

was di ssol vegaylNIBherpPRb-dflad-4thy drédyds-616fe-1 -Bethy RSk Sghito el Hedriamide, Was

added. The sol ution was stifred overnight at roomtenperature, neutralised

with 5 M sodﬁhW@mﬁ)&eﬁ 3h@He sk 4.5¢ (25 m)hﬁé%(kH,M%&IH,éxﬁémle)M 13-
conbi ned ext,r. ter gh a colum with SiOz and the eluate
concentrate ﬁﬁ@?%aw Al tg lg%im'ﬁz nmet hyl ated anthranilic ester (20 g ).
The ester was dissolved in dichloronethane (400 m) and cool ed on an

i ce-bat h. Ethy Ion ride (21 g, 0.14 nol added _and then, after
30 mi nutes, N4l Yé %’i‘h%llfhl %Oxyé-mﬁlfxy-Aﬂ?%ﬂl%&?qu% éd for 1 hour
at roomterrgﬁ{,g,pa%@ethe cl oudy mxture was washed with 0.5 M hydrochloric
acid and then bicarbonate. The organi c phase was car ef ul I y dried and
concent r at edHINWR(CDER) 61 52TBH, 9) 604G H, s)as.52 ZHh md, §30(NEd),iSB7d1H, &t 66hol

Stirred for emhb et e, faed 258t 7 R B G ot (uashea

with ethyl acetate and then the aqueous solution was acidified with conc.
hydrochl oric acid. The precipitate was collected by filtration and dried
under vacuum-pisnyN-a-nregyl4l rzr‘i) ety diody-2smefhexy- Erigthyhp-9xe-quigoline-Hy er al |
yield 41 9 arhg*a%(@g 814S(3H t), 3.S8 (3H, s), 4.48 (2H q))
6.17 (2H, s) 1H, d), 7,14 (1H, d). Exanple 9

| , ~pj hydr o- 1HrNMR- (ED@;() B-1,0/(3H; DEL65/(RH, m)y3048 G, s)pB.0r(2H,3), dD (BB 3r6.65(1Hei d
VWi | e cool i 0 0, hydraqc, C s, added to 30 m of
acetic anhyggi)‘sdgé.(lgod)t%ﬂl%% 3H, ‘X) %% ;1553{31[_1(: 3 §9(1‘Q@

sol ution, 1, 2-di hydr o- 4- hydr oxy- 5- net hoxy- 1- net hyl - 2- oxo-

qU|noI|ne 3-carboxylic acid ethyl ester (10.5 g, 38 mmol) was added and the
m xt ur e heaExample280C for 14 hours. The 03 Septerrber 2002 WD 99/ S5678

PCT/ SE99/ 00 e
crystalli ne%%‘}sﬂi edrng'g’q;c‘)/ T ,;&‘3 Jhﬁ’ ?ﬁr%%ggr%%ﬁ% ed

to give the(MethbdBionpound {7 2 9)) vyield 77 % 1H NWR ({CDClS) $ 3.73 (3H,

4.02 (3H, 7.62 I 10, A
fn) xt ur e E)f érﬁ%?rausar%&'&%n@éé géﬁmﬂéﬁéﬂ@s %ﬁ)‘ve%&éé ef%')eﬂ mr& IACRIEEIE
sul phat e (83nBcdbieddo 6./ SRkm MRBINEBYS . QQ%gof-‘eq mﬂﬂwm eyl

sequentially a mxture of 3-ethylaniline 33 nol), water (700 m )
and conc. hyayb2kd.bwascadded o a(r@e tokaep }hea¢Mpqatme>b519ﬂ\e5 °6% Th&/&ﬁmy Ii¥reevas

esul t1ng et 2or Bpa gt o s o sdEuR AR R ot e

10 m nut es ahcuuti. Sodiefhgdnde (094 BEf.0eq) Wacadded aighther mmml-menﬂedrw on an
ice-bath. The resulting precipitate was filtered off, washed with water and

dried in vadoyhfcsteacibsthyl esisr Gid@ 1dred)s Big mpxgye washennd at ai-fc(fseS Boygs: After o
58 % The i Cf i onwi se
to a m xt urgg%ufn% ng%ﬂ‘ E@B%@ an lc%iﬂ%e%a%ll ﬁﬁ(l}r%lng%lgél Jw?gogﬁﬂnﬂ ;ég%?gﬁm‘/iar med to
50C, nai nt aisubssguehibe2I0ampef vedter werdomided: m dﬁﬁiﬁ&x Was féfmet wiich agistaltisedronwas
conpl eted, the m xture was dto 80Cadket at S.tenperature for
10 mi nut es. StFﬁ@ngé'e&ﬂeg'&‘Tmﬁﬁ QQIJP ohpssThefeystalling m s&ﬁ‘&ﬂ{#@@%}ﬁg%n%d pour ed
on 10-12 ti g vl w&@r/mhwgof) 2hli Hop&td and Bried RAABHdthe fife M¥RTpokAEN

| eft standi ng or about " one hour he wat er suspension was extracted with
di chl or onet i@h2gwihe titlevomponndasmerysalligadrfeone metharol in PHpipurig mi xt ure of
the two anal ogues 4-ethyl and 6-ethyl isatins approximately 0.68:1 (7.6 @),
yield 84 % The m xture of the two isonmers was di ssolved in aqueous sodi um
hydr oxi de and the solution was filtered through celite and then acidified
to pH 4. The 4-anal ogue was at this pH extracted into dichl oronet hane,

whi ch was dried and evaporated to give the pure 4-ethyl isatin (3.1 g),
yield 34% 4-Ethyl isatin (3.1 g, 0.018 nol) was added to a m xture of
conc. sulphuric acid (45 1) in acetic acid (14 m). The suspensi on was

war med to 30C, hydrogen per OXI de 35%(2 2 m ) 03 Septenber 2002 WO

NN Ay FNANVT | NN\ A NN ISN™ o~ 1 Y T - T




SJL/N fermal e mca, 8 weeks of age) were used for the experinments. Muse

spi nal cord honogenate (MSCH) was obtained from8 to 12 weeks- ol d0&S&Rérmber 2002
femal e mice. The tissue was honogeni sed on ice and diluted in cold PBS.

I nconpl ete K (?%w&q containing 1 ng/mM M tubercul osis hom nis H37Ra wa

emul sified Wwth an equal volunme of MSCH to give a final c@ﬁé’@ﬁ?ﬂ’“&?"on of 10
mgl M of MSCH. The inoculumvolunme of O.th M was injected intradernally at

the base of the tail. Pertussis toxin was injected i.p. at day 0 and 3
after imurg {0 Treatnent was given per os daily either at day 3 to 12
post - i nmuni zat| on or days 3 to 7 and 10 to 12 Control ani rral S recel ved
sal i ne. ThaN=EthuteN-m QLYY GI0-de NKGEON Momon= e B carboxamidegns

of paral yti se on a scale fromO to 5 in the follomnng way: O,
normal ; 1, il; 2, hind linb paresis; 3 hind linb paralysis and |inp
forel eg; 4,Tdun xa&maholﬁtidmcbfamﬁrr@-uﬁymxp&@bmsn&nctﬁyl-zd@@t indfihé-3i cal
scores were nonitored at g% and daily fromda until the end of the

exper | mont camoRp a6 (912 8042 MODCFie g lmiaR 155 o O 1) oD and N sleyigaine (42
hi bit | | aE~
L eed o & poss M ESFEPOERRSERERRRE &8 afid dopviiE g Sl Bludshl | 2T

for the expfthionyhtidoridan(3dayl, 0.0 hmoljiicc £0 mbofdichioromethenk. The stariegwad | y at t he
base of the tail w1h boyjne type colla in Freund's
conpl ot e ot 4SBT VA RrL KB sabients s Sgporetsd therbdbusvas dpsortedin 7016

to 14, 17 tey?doetatd filtered Sl cilite bhd Sitracteldl Wit ©TM d5010m Ay8rdkide "THRhdedhkd ON

mce were |nspected for signs of arthritis. The aninmal S were inspected

t hree ti mephasevasvasiedarith atlud acetateand then agidifigd withdhydraphioric peiddo pi 5t G
arthritic =
arthritis %n&ngﬁ §O¥ﬁ{aﬁm§‘lﬁ9{§a ﬁ? agﬁ‘g‘@g{’ s"hkh %F‘gfc?{‘)ggﬁ%g“?ﬂ‘gwaﬁ éir car pal
joints, Q&e&&pgle&mentlaeﬁﬁpdﬂﬂiws 515@1?&69(%/ SE99/ 00676 19 2 = two arthritic
joints, 3 =_three hritic omtifﬂé gilnSbtwth npre_severe

r edness and}%bmﬁcﬁﬁﬁlﬁt‘s H?el sighih &-20 FPHSAI AN, aroadg #3758 gi ve
a maxi mal - ghirahyat B;ﬁj:@f.lem?f 16 for each nmouse. slvalbun_jn-i uced lu_n_g
'n_~~fla~mmation C57B1/ femal e mce between 10 to 14 weeks of age were
used for the experiments, 10 mice /group. The mice were sensitized with

o Dt g S 5 BB B BB 12

Fourt een dayfrespbiiditig étir€ing¥hatesinlsi ti zation mce were exposed for 20 m nutes
to an aerosol of 1.5% wv, of OA in saline produced by a nebulizer.

Vehi cl e-chal | enged control mce were exposed to saline. Seventy two hours
after OV Vel enghghylaninydh-ahyiREs. sAiaan) BRkiasd Aatybr eachasliveal ar

| avage was per#, ﬂd by ns |II|r)1’g 0?5 m |$ée colg phos}tl)hate fered

sal i ne (PBSprboxgmide.he | ungs twice. Total cell counts were determnined and

monocyt es) AFVARPICRGR BERERET e Rony i s Gl o (AL 238 Ne
infiltrati qnlgl(med)'; ngshlgrsgsmltﬁﬁwemm sv@ddylat ed by hi stochem cal nethods on
frozen | ung sect i ons USI’HQA i am nobenzi di ne tet réﬁhsdrochl ori de (DAB).

Ter at ogeni d36NMR (EPC 4 12r"a(CHEhé0<,9c§ﬁﬁa9u4@@( ol 04 GrfChi 198 7 4 He),
bcut
wero. cacsancly CRADEARCE. 1T (CHY 1987 btng i kPt RN GRAADY ° 1y

f oet uses WECH 163(.&-H143@X2C§1r15e3t(€),r16¢9@);1166":3 @)nal abnornmalities. Beagle Pain
Syndrone (B @%&[& ounds were inisfrated intravenously to beagle
dogs. The J‘Ei %ﬁvgﬁp%&nm‘%@‘d&g&ﬁé@%uu ve days. The dogs were
evaluated for clinical and laboratory signs of the pain syndrone, e. g.,
fever, increased erythrocyte sedinmentation rate (ESR), al kaline phosphate

(AP) , i ndud¥-etyl-Niphenylil @-gihgdre-4dydrosy-Iethyid mcibsdtll-¢mr$nn0¢lneﬁ@mbemd¢rpounds
gLiengﬁ ethyls }ﬁgﬁﬁg@gxéﬁ 485 B¥H 01 51 BEEHOKY6-335 B4, b oV h&ﬁ' 7.02.9%9 2m,
N-et hyl - N- ﬁhyewh-ms%sﬂlthydrmﬂi Ny i85 208, SbrGakoxy- 1- net hyl -

0xo0- qui nol i ne- 3- car boxam d

N- et hyl - N- pRENMRICDCH) ﬁ;laerCH,)hyzﬁ 658295308 (CHyhEiEh)146.1 (6311)5139.% EDer 2002
WO 991 55678 20 PCT/ SE99/ 00676 2- oxo-qui nol i ne- 3-car boxam de and

N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5, 6

met hyl enedi oxy- 1- met hyl - 2- oxo- qui nol i ne- 3- car boxam de hereinafter called
Conpound B, C, D and E, respectively. Roquininmex and

N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 1- net hyl




2- 0x0- qui nol i ne- 3- car boxam de and

N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy-5-chl oro-1 03 September 2002
met hyl - 2- oxo- qui nol i ne- 3- car boxam de hereinafter called Conpound F and G
respectivel yy o%/?ss'yfc' uded as reference conpounds: aEAE inhibition aEAE

| nhi bi ti onDose g p.o. Conpound B (i nventi on) Conpound CPCT’SE”’(’W‘

(i nvention) Corrpound FRoqui ni mex0. 046048n¢2 testednot tested0.27471not

t est ed3519873not tested4059b906369 Arthritic score, type Il coll agen

i nduced art b3 § (CH)YCPIB@) d1.24¢ P12801496.9 (SCHY, 128.6 2T, {#41

score day 35 I nvention)300. 4 L nvent | on) 100. 1Rqu| ni’ mex50

Sept ember (D v/ 563, 43831(Ch 99&:}»@7&4(9) ext er nal malformatlons

mal f or med f nd B (i nvention) Conpound

GRoqui ni mx@ﬁ%%?@%ﬁ%%&’wﬁﬁ E@g%’ route s.e. b) route p.o.
PCT/ SE99/ 00676 Effective quantities of the corrpounds of formula (>] are.
preferably ad ered t atie I,n need of ;such treatnent according to
usual rout eg’ @Fnyé‘ﬁﬁsﬂ |p§‘{pﬁ’gf‘ 261?11‘ 215‘59%}' gfcgh’r‘? -h-methyke- %ﬁéﬁ‘%ﬁ’@%ﬁ cal
conposi t i ongredxEmidesi Ng an effective anount of the active ingredient and a
sui t abl e pharnmaceuti cal | ﬁzacce ptable carrier. Such conpositions may take a

vari ety of IHBNMR (EDglh) &bl(6H 63, 3.38USHes bioad)s .02 (hk, broad signalh 7108t(3H, d),
capsul es, ands poydets sbf £PRECH) P54 A%RY, 11.1 (AH, s broad).
13C NMR (CDCL,) 5 21.0 (2CH,), 29.9 (CH,), 48.2 (CH), 109.4 (C), 112.4 (C), 113.5 (CH),
125.1 (CH), 127.9 (2CH), 127.9 (CH), 129.6 (2CH), 131.1 (CH), 131.6 (C), 137.9 (C broad),
142.1 (C), 1586 (C), 160.6 (C), 167.5 (C).

N-phenyl-N-(n-propyl)-1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-0x0-quinoline-3-
carboxamide.

1H NMR (CDC};) 4 0.95 (3H, t), 1.58-1.69 (2H, m), 3.29 (3H, s broad), 3.88 (2H, broad),
7.08-7.26 (7H, m), 7.41 (1H, t), 12.5 (1H, s broad).

Example 4

A solution of 5 M sodium hydroxide was prepared by dilution of a 50 weight-% sodium
hydroxide solution (10.0 g) with sterile water to the total volume of 25 ml. N-Ethyl-N-phenyl-
1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide (10.0 g) was
suspended in ethanol (150 ml) and the previously prepared S M sodium hydroxide solution
was added to pH 8-12 (5.6 ml). The reaction mixture was stirred for another 30 minutes at
ambient temperature. The resulting precipitation was filtered off and rapidly washed twice
with ethanol (2x150 ml). The precipitate was then dried in vacuum over P,0; to give the title
compound (9.5 g), yield 90%.

1H NMR (D,0). Two isomers in ratio 1:4, 8§ 0.90 (3H, t, minor form), 1.10 (3H, t, major
form), 3.21 (3H, s, major form), 3.50 (3H, s, minor form), 3.50-3.70 (2H, m, minor form),
3.70-3.85 (2H, m, major form), 6.92-7.51 (8H, m, both forms).
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phar maceut i cqlq % Jylations are descrl bed, for exanple, in "Pharnmaceuticals
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and Kroener, G Linomde, a novel immunonodul ator that prevents death in
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(0.2 g) and triethylamine (7.1 ml). The solution was cooled and ethyl malony! chloride (18.9

g, 0.125 mol) was slowly added. The mixture was stirred at room temperature for 4 hours and
worked up to give a syrup. To this syrup was added 450 m! of ethanol and sodium methoxide
(18.5 g, 0.342 mol) and the mixture was stirred for 3 hours. The solvents were evaporated and
the residue was dissolved in 750 ml of water, washed with ethyl acetate and toluene and
subsequently acidified with 5 M hydrochloric acid. The resulting precipitate was collected
and dried to yield the title compound as a white powder (30 g, 0.106 mol) in a total yield of
60 %.



03 Septenber 2002 WO 991 35678 23 PCT/ SE9Q9/ 00676 11. Karussis, D. M,
Lehmannn, D., Brenner, T, et al. I munonodul ati on of experi nental 03 September 2002
aut oi nmune rryast heni a gravis with Linom de. J Neuroi mmunol 55(2): 187-193,
1994. 12. Bayy, Shi, F.D., Zhu, J., Xiao, B.G, Hedlund, G and L| nk)
H. Linom de-1 nc?ucedﬂ suppr essi on of experi nment al aut0| nmune W:ﬁﬁ PPReLs

associ ated wth down-regul at ed macrophag#s functi ons. J Neur oi mmunol
76:177-1841997. 13. Karussis, DM Miner, Z., Lehmann, D. et al. Treatnent
of secondar yH NMRI{EBEI,V& 1,98 (3H, ¥), 8.63 (31E9.94.4 vhe r'vomqiz-ll { DAY

Li nom de. Neurol g;c(;a/ 47 )/ 341k346j 198 ?4 A(%lcalIfa‘!Psen)(Clsm)a[91 ?

Tol | esson, vs)_l nom de reduces the rate of active I eS| ons in

rel apsi ng- renuttlng mul tiple sclerosis. Neurology 47: 895-900, 1996. 15.
Kelly, D.F., Ginsell, C.S.G and Kenyon, CJ. Polyarteritis in the dog: A
case repor tIn esentidthytbe shn@inandé3hs fflowigTomp6undsiarexbtaire)l fidmthe Bmtegporkingi t es

I n a colony of, bea s. Vet Record 102: 519-522, 1978. 03 Sept enber 2002
WO 99/ 586783%“5/@3%}'@ Pm 1, Novel conpounds of general fornula (n wherein
PCT/ SE99/ 00676 R is selected fromethyl, n-propyl, iso-propyl, n-butyl,

| so-butyl, sec.-but and ally R is sel ected from hydrogen and
phar maceut i ba1dil3vdmc¥-b¥ﬁr@m-%ﬂnmflgmﬁhﬂ-bm-@ngamé -earhoxplisacidrethyl estere| ect ed
frommethyl, ethyl, n-propyl, iso-propyl, nethoxy, ethoxy, chloro, brono,

CF,, and G:HXFY; wherein x = 0 - 2, y =1 - 3 with the proviso that x+y=3;
R6 i s hydr opgedihydio-Rhydroxy- Bi-dimdtyl-2 x@ajuiilinéB afokxfli¢l acidetiyduster. and any
tautoner thereof. 2. Conpounds according to claim1l wherein the
pharmaceutically acceptable inorganic cations are derived from sodi um
pot assi um gium and the organic cations are derived from

nonoet hanol am ne, di et hanol ar ni ne, d| met hyI am noet hanol rmrphol i ne and t he
i ke. 3. MAANGISO-ANY QIOK 8 g eRecarboxmiid doy

met hoxy, chﬁ&ro

2-Fluoro-6-(trifluoromethyl)benzonitrile (10 g, 53 mmol) was warmed at 40°C in anhydrous
methylamine (200 ml) in an autoclave for 2 days. The excess methylamine was allowed to
evaporate and the resulting grey solid was dissolved in dichloromethane (200 ml) together
with 4-aminopyridine (0.1 g) and triethylamine (3.3 ml, 26 mmol). To this chilled solution
was slowly added ethyl malonyl chloride (8.8 g, 60 mmol). The solution was stirred for 4
hours and then worked up to give a yellowish syrup. The syrup was dissolved in 100 ml of
anhydrous ethanol and sodium methoxide (5.4 g, 0.1 mol) was added. After 1 hour, the
solvent was removed and the residue worked up with dichloromethane and water. The
quinoline derivative formed was carefully dried and then suspended in chilled anhydrous
tetrahydrofuran (250 ml). Sodium hydride (4 g, 0.125 mol) and then methyl iodide (10 ml,
0.15 mol) was slowly added. The mixture was heated under reflux for 6 hours, quenched with
water and worked up with diethyl ether. The solvents were removed and the residue (17.3 g)
was dissolved in a mixture of ethanol (50 ml) and conc. hydrochloric acid (10 ml). The
solution was warmed at 45°C during the night, cooled and thq precipitate was collected to
give 8 g of the title compound.

1H NMR (CDCl,) 3 1.46 (3H, t), 3.68 (3H, s), 4.50 (2H, q), 7.58 (1H, m), 7.71 (2H, m), 15.0
(1H, s).
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3 wherein Ris ethyl and n-propyl. PCT/SE99] 00676 5. Conpounds ac®arSaptembér@002
claim4 wherein R4 is selected fromhydrogen and sodium 6. The conpound
accordi ng toyg 1 and 2, N-ethyl-N-phenyl -1, 2-di hydro-4-hydro

S- et hyl - 1- et hﬁ#&z ox0- qui nol i ne- 3- car boxami de. 7. The coff %{R?a' 'ééf:ordl ng

to clains 1 and 2, N-ethyl-Nphenyl -1, 2-dShydro-4-hydroxy

S- et hyl - 1- et hyl - 2-oxo-qui nol i ne- 3- car boxam de. 8. The conpound accordi ng

to claims 1ERadpléd7 N-ethyl-N-phenyl-1,2-di hydro-4-hydroxy
5- met hoxy- 1- net hyl - 2- oxo- qui noI | ne 3- car boxam de, 9. he corrpound accordi ng
toclains 1 :_E,.. O+4-DNAEOX V= 2eiNAINg =[0g! FQXQ - ¢ -

S-chl oro-1- *ﬂ%fagxiun?m o Qiﬂuﬁmbb&%aﬁ}lﬁ w@mdﬁ uprso'xﬁﬁof%ﬂwdums $irtiano110- The

conpound according to c al ns

N- et hyl - N- pwasisibwly, @ided sodthmométhbxide (17)9 g, 0.33 mol) at 30°C. After being heated under

S- br ono- 1- rret l.- 2-.0X0- qui NO ar bo 11 The 0 cordi ng
to clains 1" f?)zl BQuE¢ 9ﬁ°“f\ﬁ‘?>ﬂe’ﬂgq‘§lf“ﬁ’°3%§8 32@ BRAR scRfioR

S, 6- et hyl e?&ﬁkw&radaﬁtbﬁboam@xawmzumhlpmmh&am%d@uecaeab Enragennds

according to any of the preceding clains to be used as therapeutlcum 13.

Phar maceut i $h¢ saligngransthoxym<(metylaming)bapzenitrile (wag élsﬁﬂquéﬂ mmueaus(ﬁehnpemﬁ
h th bl
arrior 14 SERRACHYLATCRe g bl pd GG iaroiidel 2 of THE IR Rte SRR ©

ot her phar rramhxgm orailddytoamm tempsmahsé ardakspH kdﬁsted’tmadr witie exit] lq,di-ochbm:)amd tions
according t Sf’he prec1p1tate was coqlected {)y ﬁPeugnS, %v%sﬁi vf/aitl;[ whs’tr a(gg mﬁ Hr&}ied under

vacuum. The white solid, S-methoxy-anthranilic acid (32 g, 0.18 mol), and sodium

bicarbonate (38 g, 0.45 mol) were suspended in 1,4-dioxane (500 ml) and then phosgene (25
ml, 0.45 mol) was slowly added under cooling in an ice bath. The mixture was warmed at
40°C for 1 hour, cooled to 15°C, water (150 ml) was added and the white solid collected by
filtration. After being carefully dried, the solid (20.7 g, 0.1 mol) was added to a solution of
sodium diethylmalonate (0.17 mol) in anhydrous N,N-dimethylformamide (250 ml) at room
temperature. The solution was heated at 100°C for 3 hours, cooled to room temperature, water
(250 ml) was added and the pH adjusted to 4 with conc. hydrochloric acid. The precipitate
was collected by filtration and dried under vacuum to give the title compound as pure white
crystals, 22 g.

1H NMR (CDCl,) & 1.43 (t, 3H), 3.62(s, 3H), 3.96(s, 3H), 4.45(q, 2H), 6.70(d, 1H), 6.92(d,
1H), 7.55(t, 1H), 13.5(s, 1H).

Example 8

Di-tert-butyl dicarbonate (36 g, 0.17 mol) was added portionwise to a solution of 3,4-
(methylenedioxy)-aniline (20.6 g, 0.15 mol) in anhydrous tetrahydrofuran (150 ml). The
solution was reflux heated for 2 hours, then concentrated under vacuum to give a black solid
residue. The residue was dissolved in anhydrous tetrahydrofuran (600 ml) and cooled to

-~ 40°C. A hexane solution of 1.3 M sec-butyllithium (265 ml, 0.35 mol) was added dropwise.
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active substance of 0.0005 ngl kg to about 10 ngl kg body wei ght, i A3 September 2002
particular 0.005 to 1 ng/kg body weight. 16. A process for manufacturing of

a conpound eral formula (1) by (A} reacting an ester derivative of

t he qui nol i ﬁ‘&ogg{%ﬂ@xyl ic acid of fornula (>n, HO i | O + FETREPAMEIO R CHs

I OHOi I wwNNOR CHs preferably thggnethyl or ethyl ester, with an
aniline of fornula (>~ in a suitable solvent such as toluene, xylene and

() o SRR KAt 3 b3t 8 o Kbl il o0, _
~ | i~ O Nuiktie@rds alloxveéd tEh¥afin ito 0°CNnd watek (da 780 @IRwid-izsided. dhe aqizbys soheionet hy|
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g 2;?3@3; c Ziii‘d &bnBentrhied (B 4ide (Y N-tBc phot@fed?yd-(rhétByleded{oRy)akthPaniiic dcid as a sOR
residue (45 g ). This acid was added to an ice-cooled suspension of sodium hydride (80 % in
oil, 9.0 g, 0.30 mol) in N,N-dimethylformamide (200 ml). The mixture was stirred for 0.5
hour and methy! iodide (22 ml, 0.35 mol) was added. The mixture was stirred at room
temperature overnight, was quenched with water (600 ml) and extracted three times with
ether. The organic layer was washed with sat. brine, dried and concentrated under vacuum to
give a darkbrown oil. The oil was dissolved in methanol (400 ml) and conc. hydrochloric acid
(80 ml) was added. The solution was stirred overnight at room temperature, neutralised with 5
M sodium hydroxide and extracted three times with ether. The combined extracts were
filtered through a column with SiO, and the eluate concentrated under vacuum to give the
methylated anthranilic ester (20 g ). The ester was dissolved in dichloromethane (400 ml) and
cooled on an ice-bath. Ethyl malonyl chloride (21 g, 0.14 mol) was added and then, after 30
minutes, triethylamine (22 ml, 0.16 mol). After being stirred for 1 hour at room temperature
the cloudy mixture was washed with 0.5 M hydrochloric acid and then bicarbonate. The
organic phase was carefully dried and concentrated under vacuum. The residue was then
dissolved in dry ethanol (200 ml) and sodium methoxide (17 g, 0.32 mol) was added. The
mixture was stirred for 1 hour and water was added (300 ml). The solution was washed with
ethyl acetate and then the aqueous solution was acidified with conc. hydrochloric acid. The
precipitate was collected by filtration and dried under vacuum to give the title compound as
grey crystals (17 g, overall yield 41 %).
1H NMR (CDC},) § 1.45 (3H, t), 3.58 (3H, s), 4.48 (2H, q), 6.17 (2H, 5), 6.71 (1H, d), 7,14
(14, d).

Example 9

While cooling, 10 ml of conc. hydrochloric acid was added to 30 ml of acetic anhydride. To
this solution, 1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo- quinoline-3-carboxylic acid
ethyl ester (10.5 g, 38 mmol) was added and the mixture heated at 80°C for 14 hours. The
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give the title compound (1.7 g), yield 48%.
1H NMR (DMSO0-d,) § 1.12 (3H, t), 3.02 (2H, q), 6.98 (1H, d), 7.05 (1H, d), 7,58 (1H, t),
11.6 (1H, broad).

Pharmacological methods

, L autoi halomyelitis (aEAE)

SJL/N female mice, 8 weeks of age, were used for the experiments. Mouse spinal cord
homogenate (MSCH) was obtained from 8 to 12 weeks-old C57BI/6 female mice. The tissue
was homogenised on ice and diluted in cold PBS. Incomplete Freund’s containing 1 mg/ml
M. tuberculosis hominis H37Ra was emulsified with an equal volume of MSCH to give a
final concentration of 10 mg/ml of MSCH. The inoculum volume of 0.1 m! was injected
intradermally at the base of the tail. Pertussis toxin was injected i.p. at day 0 and 3 after
immunization. Treatment was given per os daily either at day 3 to 12 post-immunization or
days 3 to 7 and 10 to 12. Control animals received saline. The animals, eight per dose group,
were scored for clinical signs of paralytic disease on a scale from 0 to § in the following way:
0, normal; 1, limp tail; 2, hind limb paresis; 3 hind limb paralysis and limp foreleg; 4,
bilateral hind and fore limb paralysis; 5, death. Clinical scores were monitored at day 7 and
daily from day 9 until the end of the experiment at day 14. Treatment effects were calculated

as percent inhibition of clinical scores compared to saline treated controls.

~ollagen induced acthris

DBA/1 male mice between 8 to 10 weeks of age were used for the experiments. On day 0 the
mice were immunized intradermally at the base of the tail with bovine type II collagen (100
pg/mouse) in Freund's complete adjuvant. The treatment was given per os daily on days 3 to
7,10to 14, 17 to 21, 24 to 28 and 31 to 35. Fifteen days after immunization mice were
inspected for signs of arthritis. The animals were inspected three times a week. Every second
or third day individual paws of the arthritic animals were scored by a scale from 0-4 (0 =no
arthritis, 1 = arthritis in one of the interphalangeal, metatarsophalangeal or intercarpal joints,
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swelling of the paw). The score for each paw was added to give a maximal attainable score of

16 for each mouse.

Ovalbumin-induced lung infl .
C57BYV 6 female mice between 10 to 14 weeks of age were used for the experiments,

10 mice /group. The mice were sensitized with ovalbumin (OA) in aluminium hydroxide in a
volume of 0.2 ml, inoculated ip. Treatment was given at day 0 to day 16. Control mice
received saline. Fourteen days after the OA sensitization mice were exposed for 20 minutes to
an aerosol of 1.5% w/v, of OA in saline produced by a nebulizer. Vehicle-challenged control
mice were exposed to saline. Seventy-two hours after OA/vehicle challenge, mice were
anaesthetised and bronchoalveolar lavage was performed by instilling 0.5 ml ice-cold
phosphate buffered saline (PBS) into the lungs twice. Total cell counts were determined and
differential counts were made based on identification of eosinophils, monocytes/alveolar
macrophages, lymphocytes and neutrophils. Eosinophil infiltration into the lung tissue was
evaluated by histochemical methods on frozen lung sections using diaminobenzidine
tetrahydrochloride (DAB).

Teratogenic effects in the rat

The compounds were administrated subcutaneously to female rats during day 8 to 14 of
pregnancy. The rats were caesarean sectioned and necropsied on day 20 after fertilisation. The

foetuses were examined for external and internal abnormalities.

Beagle Pain Syndrome (BPS)

The compounds were administrated intravenously to beagle dogs. The dosage was given for
five consecutive days. The dogs were evaluated for clinical and laboratory signs of the pain
syndrome, e.g., fever, increased erythrocyte sedimentation rate (ESR), alkaline phosphate

(AP), induction of acute phase proteins and vasculitis.

Preferred compounds are N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-
quinoline-3-carboxamide, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-
oxo-quinoline-3-carboxamide, N-ethyl-N-pheny!-1,2-dihydro-4-hydroxy-5-bromo-1-methyl-
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2-oxo-quinoline-3-carboxamide and N-methyl-N-phenyl-1,2-dihydro-4-hydroxy-5-chloro-1-
methyl-2-oxo-quinoline-3-carboxamide hereinafter called Compound F and G, respectively,

are included as reference compounds:

aEAE inhibition
% aEAE Inhibition
Dose, mg/kg Compound B | Compound C | Compound F Roquinimex

p.o. (invention) (invention)
0.04 60 48 not tested not tested
0.2 74 71 not tested 35

1 98 73 not tested 40

5 96 90 63 69

Arthritic score, type II collagen induced arthritis

Compound Incidence (%) Mean score
(dose 5 mg/kg p.o.) day 35 day 35
D (invention) 30 0.4
E (invention) 10 0.1
Roquinimex 50 1.7
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b) route p.o.

Effective quantities of the compounds of formula (T) are preferably administered to a patient
in need of such treatment according to usual routes of administration and formulated in usual
pharmaceutical compositions comprising an effective amount of the active ingredient and a
suitable pharmaceutically acceptable carrier. Such compositions may take a variety of forms,
e.g. solutions, suspensions, emulsions, tablets, capsules, and powders prepared for oral
administration, sterile solutions for parental administration, suppositories for rectal
administration or suitable topical formulations. Conventional procedures for the selection and
preparation of suitable pharmaceutical formulations are described, for example, in
"Pharmaceuticals - The Science of Dosage Form Design”, M.B. Aulton, Churchill
Livingstone, 1988.

A suitable daily dose for use in the treatment of MS is contemplated to vary between 0.0005
mg/kg to about 10 mg/kg body weight, in particular between 0.005 mg/kg to 1 mg/kg body
weight, depending upon the specific condition to be treated, the age and weight of the specific
patient, and the specific patient’s response to the medication. The exact individual dosage, as
well as the daily dosage, will be determined according to standard medical principles under

the direction of a physician.
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10 h Various additives to enhance the stability or ease of administration of the drug are

contemplated. The pharmaceutical composition may also contain additional therapeutically

useful substances other than a compound of formula (I).
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We claim:

1. Novel compounds of general formula (1)

wherein
R is selected from ethyl, n-propyl, iso-propyl, n-butyl, iso-butyl, sec.-buty! and allyl;
R, is selected from hydrogen and pharmaceutically acceptable inorganic and organic
cations;
R; is selected from methyl, ethyl, n-propyl, iso-propyl, methoxy, ethoxy, chloro, bromo,
CF,, and OCH,F,;
wherein x=0-2,

y =1 - 3 with the proviso that

x+y=3;
R, is hydrogen; or
R, and R, taken together are methylenedioxy;

and any tautomer thereof,

2. Compounds according to claim 1 wherein the pharmaceutically acceptable inorganic
cations are derived from sodium, potassium and calcium, and the organic cations are
derived from monoethanclamine, diethanolamine, dimethylaminoethanol, morpholine and
the like.

3. Compounds according to claim 1 and 2 wherein R, is methyl, ethyl, methoxy, chloro,

bromo.
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7. The compound according to claims 1 and 2, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-

5-ethyl-1-methyl-2-o0x0-quinoline-3-carboxamide.

8. The compound according to claims 1 and 2, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-

5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide.

9. The compound according to claims 1 and 2, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-

5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide or its sodium salt.

10. The compound according to claims 1 and 2, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-

5-bromo-1-methyl-2-0xo-quinoline-3-carboxamide.

11. The compound according to claims 1 and 2, N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-

5,6-methylenedioxy-1-methyl-2-oxo-quinoline-3-carboxamide.

12. Compounds according to any of the preceding claims to be used as therapeuticum.

13. Pharmaceutical compositions containing as active ingredient a compound having the

general formula (I) together with a pharmaceutically acceptable carrier.

14. Pharmaceutical compositions according to claim 12 containing other pharmacologically

active substances.

15. Pharmaceutical compositions according to claims 12 and 13 to be used as a therapeuticum
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preferably the methy! or ethyl ester, using a strong base, ¢.g., sodium hydride, in a suitable
solvent such as N,N-dimethylacetamide; or
(C) reacting a quinoline carboxylic acid of formula (VI) with an aniline of formula (III),
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