, uvwxe3ePdFB6TP' 2@5 January 2003 QUI NOLI NE DERI VATI VE The present
invention relates to novel quinoline derivatives with a thi®dsiasf 2008 ent

i ncorporated into the 5-position, to methods for their preparation, to
conpositions containing them and to nethods and use for clinical treatnent

of diseases resulting fromautoi nmunity, such as nmultiple s [0Si s,
i nsul i n-dependent di abetes nellitus, systemc |upus eryt hengfwﬁmmmmmﬂm
rheumatoid arthritis, inflammatory bowel disease and psoria !
furthernore, diseases where p&UIDIQAIINE DRRIVARENESN pl ays a nmj emwsssel e,
such as asthma, atheroscierosis, stroke and Al zheiner's di sease. Mre

particularly, the present invention relates to novel quinoli A mes
suitable for the treatnment of, for example, nultiple scl eros[mul mmnﬂmwlllmr
mani f est gL PROF o THE | NVENTI ON Aut oi mune di seases, &0, ,

ul tipl e%g%fr)lgr 0sI'S : @), I nsul i n-dependent di abetes nellitus (

syst em ¢ Thepreseriptehtomtetsesto Sk )quinoline derivatidesaritthi tHio-sudsRdent i nf | anmat ory

bowel di sease (!Q‘FD) and psoriasis rqejﬁr esent assaults by the body's imune
syst em wWARORPORESA Bt W6 JrRasition; tg methegsdor heir greparalion, de campasitiqns gPuiRIGRS|

organs i I I | ( i n stem
makes m's eg‘ggg&)an ?thg%g%lggﬁgﬁ c%f‘%’?ﬁaﬁg&g?’ggig?:;{sgsv}gmlggﬁﬁpﬁnas%@ngg t he
aggr essokudhlds. mi¥iple scledosis insilincdepeidenadigbetéstleltii) SsRiclugisaamematosyspung
adults in western Europe and North America. It accounts for nore disability
and fi narkquaatqid aghriyiseinflammatory powakdsrasasngt psaripandafurhammore idisgaseany ot her
neur ol ogi I - Of .S . r i | y. 250, 000, cases
B e b s N T T

i n brai n Alffeghdts diseasa Mdre gyrticalady, Thd presend invbhtdnaghitdd & Bovel GligasRd
researchers' understandi ng of this disease. Several therapies are currently
bei ng usderitasves YHabIRET the reatmenyj afgios examnie. MaiHtiple selerg its meeifestatignsat i c
treatnment efficacy. Current treatnment of Ms falls into three categories:
treatment of acute exacerbations, nodul ati on of progressive di sease, and

t her apy BHCKEROUNIE OFYTHE ONVENTION January 2003 z Ms affects the central
nervous system and, i nvol ves a denyelination process, i.e., the nyelin

sheat hs #Awoimgumne diseasen ¢-& maultrlsselernss (MBsiasulisgdepsadsni diabntesumnelbis t he

isolatin . ! i . i Evi dent |y,
in denye?%&;%lﬁgk?&{lﬁﬁ@uﬁr %@%‘@"%“g%‘g@%Xhﬁtaﬁggg‘lﬁlﬁﬁﬁgﬁ%iﬁﬁ%‘gﬁ?‘S ryrrl%aoc e:!mi Sns
responsi diseask ¢IBDY&nd psoriiels repieensisendls byeheialy’d imitmea) sta ivildhaRay bdi cat e

t hat denyelination has an i nmunopat hol ogi ¢ basi s. The_ pat hol ogi c | esi ons,
t he pl aqs¥ssemig innatyrs, eralsdirgetgd plindividuat ergansgn therbadimliey| e ia by acti ve

| . i . | S. .92/ | 8483
aﬁi nzl ?ggr%%?sl va |l(\g/}g!sﬂgsu suﬁ ??ﬁ?eg%héﬁ%iggmﬁ%fanééédr 8%1%‘3*\%&%:‘4 r?t(%\c/\t/é"'re al kyl

or aryl; fihciodd, becdmedlte agg@kgae(h), stated to possess an i mmunonodul ati ng,
anti-inflamatory and anti-cancer effect. However, said substituents are
only disclosed in the 6-position of the quinoline ring. Further) in US Pat.
l(;lg'r i 3at5|4§@ls;l]§ él?earrr]xgstIcgmlﬁ%nagauireuoﬁeué1gg§c8 di%ga%e af }qoulnrg] agllﬁt551[91 w%gtsemsé)qupe and

N-aryl - 1NSriflidiydHce- 1 acdbtt fdrithérd disaBiliky dmdfiraxeialibés) Both e todt wasO@x@nde are
clained as enhancers of cell-nediated i munity. The conpound nela ' OH O ~
~ par a 5Smedicalare, fiap any other payrghogiridlissase oftigs mEsogrIpYn. bsrelarappraxdmatelyui ni nex
(Merck | 2t h . No. . 84| elongs to this series of conpounds.

Roqui ni g&ﬁ%@caﬁ%seoﬁ%%ﬂb%ﬁl?gkﬁgi% mul ti pl e i munonodul atory activities
not acconpa vied with general i mmunosuppression. Furthernore, in US Pat.

No. S, 580,882, US Pat. No. 5,S94,005, WD 95/24195 and
Although the cause of MS is unknown, advances in brain imaging, immunology, and

molecular biology have increased researchers’ understanding of this disease. Several therapies
are currently being used to treat MS, but no single treatment has demonstrated dramatic
treatment efficacy. Current treatment of MS falls into three categories: treatment of acute

exacerbations, modulation of progressive disease, and therapy for specific symptoms.



WD95/ 24196 qui nol i ne- 3- car boxam de derivatives axe clainmed to be useful in
t he treatnent of 15 January 2003 3 conditions associ at ed18Wahuadp2003/ pe |
di abetes, inflammatory bowel disease and psoriasis, respectively. The
particul ar preferred conpound is roquiniqymtex. The substitution, i.e, type
and pattern, of the above conpounds, specifically nentioned in the prior
art, places themoutside the scope of the present invention. In clinical
trials conparing roquininmex to placebo, roquininex was reported to hold
prom se_ ings biigerd iREARAncRloys X oAR rBRROE B G inthibd pMBess Jre, He mfdif" @
are, however) some serious drawbacks connected to sone

qui nol i nahéatlcscard thstwhereasitheiaxans are presdroed. e&)mhmlpeovides tlmsollamnﬁtetiﬂdhit hat
roqui ni mex s teratggenlc in the rat, .and induces_dose-Limting. sjde

effects |eﬁa © Uppufsg *P‘E‘é"@?n%Y‘é‘?Pé‘}V calyeHnatipBntus prorsry issiosty the
full cli [ste]egala LNuide u%ég\ﬂi )
primary o jec ?%%;Ho?hrggfg?éggggt mv%%fb(l){ﬁ?ﬁ gr-gprow fasTAsd"téPJUCC uralTy novel
qui nol i nevmemwmhdae\bﬂmtdbmbyhuatmmhes af intrhexiapathb bgiveimsis CTheqathofugid lesiens, Wi t h

hi gh potency i n experinental | s .and_| ow | evel of side-effects, are

consi der dgF RlaaYss 35 CW‘H%“SFH b[yH%&FPB‘?ﬂ ﬁ%‘ﬁF“‘HP?‘tﬁ‘%a@é@é“‘f%U? $4ch@s f rom

aut oi nmu ki B tion. Exanples of such diseases are

mul ti pl e'?{ga&:?‘g%ﬁ%s% |ﬁtjéu I n- epéeegmit di abetes nellitus) system c |upus

eryt hemat osus) rheumatoid arthritis, inflamatory bowel disease and

psori asi g, 9 994188%3 QUiACRREGWARTE sh&ftmmhhqu gl @3B Hﬁglbm vl ch as

asthma, atherosclerosis, stroke and Al zheiner's 'di sé Y e partl cul arly)

the presanf; nﬁmerm)lmlmieat statetl @o peudess aff ithmahbmedwgirigy adt-W@smaMidrpllde for

the treatnent of, for exanple, multiple sclergsis and its nmanifestations.

The t er manticangeneffeot: Boweressabsubstiiueig g ealy divcdnag Intie §-pasitigrpf thas

relievi ng{ %Bﬂnesé{ tons of disease. It has now surprisingly been found that
n

t he new novel~ conmpounds of general formula (1) 15 January 2003 4 n
R R (n N O CH3 wherein Ris selected from M, Et) n-Pr, iso-Pr, n-Bu,
i so-Bu, sec.-Bu and ally i s sel ected from hydrogen, , NEO quoro
chl oro, Kueher, mélf%}’ahﬁ@ 459!1 apd in S Sal. Dot £d38. gﬁhﬁqﬁiyﬂﬁé’g@rﬁ%ﬁ@nﬁ uor o,

i th the g@iya¥lv§90g§3§1§,%gwd}g& (o0 R ol ool o s EhiaR Y1 ded

t hat whe and y rogen,
claimed as enhancers of cell-mediated immunity. The compound

meta’

5 OH para
6 \ meta
ortho
7 N 3
8 |

H,

Roquinimex

known as roquinimex (Merck Index 12th Ed., No. 8418) belongs to this series of compounds.
Roquinimex has been reported to have multiple immunomodulatory activities not accompa-

nied with general immunosuppression.

Furthermore, in US Pat. No. 5,580,882, US Pat. No. 5,594,005, WO 95/24195 and

W095/24196 quinoline-3-carboxamide derivatives are claimed to be useful in the treatment of



R4 is selected from hydrogen and pharnaceutically acceptable inorjanic
cations, such as sodium potassium and cal cium and organi ¢5 gaiuapysogaich as
nondet hanol am ne, di et hanol am ne, di et hyl am noet hanol, norpholine and the
Like; R5 is selected fromMS, EtS) n-PrS, iso-PrS, MeSO EtSO MS02 and
Et SO2; wherein x =0 - 2, vy =1 - 3 Wit the provi so that x+y=3; and Me is
methyl, Et is ethyl, Pr is propyl and Bu is butyl; are unexpectedly

ef f ect i veonditiospassodiated witht M8, type hdinbetes, offlammuitorychosebdisaase andipsgridstspm

aut oi nmune_and i ntlammat ory diseases. The. conpounds of general formula (1)
may exi streﬁpﬁ‘pt F#)f‘EP@%F&%B%W%%WW@H&O@W%Ch forns where such forns
exi st are included herein. Also optical isoners and racemates of the
conmpunds of general fornula (1) where such fornms exist are included herein.
In a preflhesebstidutinod i.exthpe afd pattern, of/the abare dahposndsespecifieallyfmentiohsddinailyen and
sodium RS is selected frol S, and. EtS, R is selected fromnethyl, ethyl
and pr opyFor art a‘:’fém9“?%%%“?%”&5&%%%%5’36?5‘% net hoxy, fluoro) chloro
and trifluoronmethyl when R' is hydrogen, and Ris nethyl; R' is selected
fromnmeta' - and para-fluoro when R is ortho-fluoro and Ris nethyl; and

R and R' Imchnipalithialsgdmparing moquinirRes to pdacelyd, raquinipres ywas repoverdjtotold prosiise

referre onpound f neral formnul. 7 _.accordin o the present
ipnventi oﬁn&ﬁﬂ 'eagnen o?co 1tions assocgitegum%h I(A)S @G, 1?) %ere a?e, ﬁowevcr, sc?me serious

N-et hyl - Bid cohméetdld Ry SHas dtiffte BX bbbt B DY dved FIR L1 itha¥ Bedili NO

| i ne- 3car boxam de,

N- n- pr opyounk-thdtenginimek- id tdrytdganielinthiel rag and Sadule esodsé hiyi tirlk-sidet dffebts 2 man- qui no
| i ne-3car boxzﬁn\'hg , . : .. .

N et hyl 18- @K SYERroURE YRS Rreverss figmiusing the, Bl ica RoRREMATHA - 1- met hyl - 2
- oxoqui nLi,R&amt car boxam de,

N- et hyl - N- P4- chl or o- phenyl ) - 1, 2- di hydr o- 4- hydr oxy- 5-t hi onet hyl - 1- net hyl - 2-
oxoqui nol i ne- 3- car boxam de,

#e?ﬁ;rylz B'%’ { é 5 ﬁ_ﬁ)ﬁﬁﬁ %@ﬁ&&ﬁf{eﬁil ) -1, 2-di hydr o- 4- hydr oxy- 5-t hi onet hyl - 1-

N-met hyl wbgééa@-dﬁéé&we B?m@%?%\éﬁt)ihvlenabﬁishX‘aF&i(fEﬂﬁﬁgﬁlﬂffM'n@vél QLABRAY! - 1- et hy
| - 2- oxoqul nol I ne- 3- car boxam de,
N- et hyl cbmp@yrisisdvifithuby eiriph efitie)r-phanadblogdrioprdfiley withh kigh petehdyanet hyl - 1- net hy

| - 2- oxoqui noJ i ne- 3- car boxam de, i ) i

N-et hyl - @Wﬁﬂ@m@fﬁ %?3?‘6?%%9%%@5@;1’@!% ArecRYTdurbRibAgl valusBthg | - 2- oxo- qu
i noli ne- AXGAideke resulti i ity and pathologic i '
N - pr oper Rieah e ssulting fom spoimpunity apd pabplogic pflmmation, 15 oo,
qui nol i n&x3maaleb oX suvhdiseasascire multiple sclerosis, insulin-dependent diabetes mellitus,

N- et hyl Yl\f!_ﬁé 2,4-difl uBr 0- phenyl ) -1, 2-di hydr.o-4- hydr ogy- ? ..

met hy| suSHRTFRIURHS AR 9@@‘8%@%?1%@%'&158%&%@& owel 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.

The term “treatment* as used herein includes prophylaxis as well as relieving the symptoms of

disease.

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



Several spontaneously occurring autoi mune di seases in man have
experimental nodels that are spontaneously occurring in cers&innastac@dns of
| aboratory animals or can be induced in |aboratory animals by inmuni sation
with specific antigens) fromthe target organ. 15 January 2003 6

Experi ment al aut oi mmune encephal onyelitis (EAE) as a nodel for autoi nmune

i nflammatory di seases of the central nervous system (CNS) has been the nost
wi dely used noRel ©Bf tdhe h di sease nultiple sclerosis. Autoimunity to
type Il collagen can exXperi Ry be induced in certain strains of mce
or rats and p= | opment of polyarthritis. The col | agen

i fRatures in cofon with the human di sorder

A JheRhal | mark of asthma in humans is an increased
reactivity of the girwz%/s to a range of chem cal and physical stinmuli. It
is now wi dely accegHed that products rel eased frominflammatory cells,
e.g., activated eosinophils, conpromse epithelial integrity and pronote
bronchi al hyperresponsi veness. The nmari ne nodel of oval bum n (OA)-induced
lung inflamuation is dom nated by the tenporally regul ated influx of

| ynphocyt 881€E# eosi nophils into the bronchial |umen. Roquini mex has been
found to | I Al N, Syngdr ).l) di fferent breeds
of beagl ek(r}gggl.gct goﬁi%gg’a%éf?gqiogyﬁ?gc%o%@fgﬁ%ca agkg | abor at ory

mani f est aﬁ'%‘s%]dctéatﬂcfrﬂl%ﬁ&ogﬁ,smhﬁadjr‘BQSﬂo, Eidbrol BRdndd, UF| k€ copngr ome i nduced
by roquini mex in man. e conpounds of general formula (1) wet& assayed for
i nhi bi ti oR" 0k selectedfrempindrogentad fladtb Ovitnthe@reviscethineR 6 iy/flord whed REAH)uokd

m ce. Roqui ninex was,  used as treatnent control and showed a nore than 50%
i nhi bi ti oAndfurthsr IPF@Y‘I@@‘?‘Q@EJWB?‘} Ri syl Bingrehodkipedrogsn. RasugtiMdeiwer e obt ai ned
when intrgduci r-ope ubstitution in. the 5- ition of t.he quinaline
oo, T Bariaroel Oyt et phaticoist BEs-2rlgs oo eestinfy MtV

subst i tut shiGATRAMI AR dNGHAASASr SandOORER dhoh CORGRSRRATIAS UDSLT t uti on
in the 6-position resultec?ln | ess active conpounds, as shown 'in the

exanpl es. diethanblaminz; éimaphydpeinoatharodtmerpholiretant wid ide; of t he 3car boxam de

moi ety of the conpounds of general fornula (g{ significantly reduced or
even abol Rslisettlected feimideS; Etg ndrS;isePrS, MeSQ, &S0 oedDcawf Et86hs and t he BPS,
of roqui ni nex, Thus, bhysicochem cal properties of the 5-substituent in the
qui nol i ne“hEfedR y aﬁtff(f ortho-, netaand/or, in particular) the para-
substituent in theya-lc%%ﬁ@qg‘gﬁ {gphat y are of najor 15 January 2003 7

i nportance for an inproved ris Y)ene It ratio in conparison with

roqui ni mex. Al so replyacénent of the nethyl group on the carboxam de
nitrogen wth a higher alkyl.group significantly reduced the side effects.
Hence, thﬁ‘b‘él‘?ﬁgﬁ'}r ‘%?£V§¥ﬁﬁ% OR)}iB?“‘Lgk}éS@’lE?[bri singly been found to be both
chem cally and pharmacologically different fromthose drugs hitherto
suggested for the treatnent of M5 and its manifestations. Al enbodinents
of the i nweninexpeceedlydiffectiased specifibia thé atatmentrof iftBviduals suffenmgdced i n t he

specification. The fql | ow ng exanples are intended to illustrate the
i nvent i onaWpPrwBYRe nddpilarumaiqry israsese ope thereo f.

The compounds of general formula (T) may exist in different tautomeric forms and all such
forms where such forms exist are included herein. Also optical isomers and racemates of the

compunds of general formula (I) where such forms exist are included herein.

In a preferred embodiment of the invention R, is selected from hydrogen and sodium,
R, is selected from MeS, and EtS,
R is selected from methyl, ethyl and propyl,



The conpounds of general formula (1) may be prepared by nethods known in
the literature and the follow ng nethods: ]Jle_thod A. RS ORs Janiy 8603 O ~
R H~R ~N\N~~~RNORR-. NOI CHs CH Il IIl I The conpounds of
general formula (1) may be prepared by known net hods and, for exanple, as
shown above, by reaction of an ester derbvative of the quinoline carboxylic
acid with an aniline in a suitable solvent such as toluene, xylene and the
like. Gengrad selditddofism ntuthdxiyeMadral dhidto @hd h’i’fﬁmﬁé&h&ﬁ}'i WigerCRY BOROrd gen didR
ester derivatives of fornula (11) are described bel ow. N-al kylated anilines
of formul & methylk are commercially available or known fromliterature, e.g.,
in Johnstone. et, al . -J. Chem_ Soc. 1969, ,2223-2224. Conpoynds falling wthin
t he scope%f lssglregrtﬁ?gom di 'r?ﬁ§pﬁré1'}a'ﬁ°é 3‘?‘58%%)55 ﬂ'ﬁ‘&‘h‘&‘&%ﬁ" %H?%ﬁ"é L eral Iy
anal ogous R'ghd RO th fdrdgdd WEnAt W &hyl and propyniuary 2003 8 ~I ethod B: Rs
ORR ORR OR O ~ . ~RO—|Ig-|\ ~R~SCCh '~ ~~N\VR. +N~~~~RNORR-.
NEt3 NOCHs CH IV IIlI I The conpounds of forrmula (1) may al so be prepared
by reactign_of uinol kne.carboxyli¢ acid_of fo la (] ith an aniline
of for mul &g Be b ReRE ERFPY bLaRlel SRl ePrloetb il [oea.
e.g., carbochtioh sles known fromliterature in US Pat. No. 4,547,511. One

sui tabl e coupling nethod utilises thionyi chloride in the presence of
triethyl aiN- ylaNcPh&ﬂ}duli,ZdﬂIYéros‘bhy@nK}’-édimﬁlﬂilcthbbebMKMn'@.oliﬂ'daB-s met hod
may be used,in i.gstances when direct coupling between ester and aniline
does not \%IPRXM%I ., when the aniline contains electron wi thdraw ng

substi t uen-8-proy& NIpHeRgl-1 DRI QA ity BLihitsn sty L RERMlyR2 (M) quitRYind8- ,
obtained fromthe correspondi'ng esters’ of formﬁla (I''y by acidic hydrolysis
as descri bzoxashidey. Exanple 1.

1, 2-Di hydgp-4-h xv-5-1thi omet.hyl -1 - net hyl - ~- oxo; aui nol i ne-3- arboxvlic
acid et hyhqgg?‘é{t{wé@gpﬂ?‘?’%@%b%ﬂlhé'aFol"g'Xt'?g?"Z%d?“‘)ﬁ?ei l'ﬁﬁf‘?tﬁki\}éfg%?'ovm y
added to gumelitd-8RAbekarmfadi um sul phi de nonahydrate (26.4 g, 0.11 nol) in
300 M of N, N-dinethylformam de. After stirring the solution overnight, it
was wor ke N-ugthyl-NH(4echibaro-phea ) 1 Ridilydtirod Hiydraxy- athiemethylel -etetioi-2phxase was
treated with E15 I\/ésog)i um l{S¥droxi de and then the aqueous phase was acidified
with hydr G8APEPG 80P PSF1 owed by ether extraction. The ether phase was
car ef ul |y Ndhe@§1-80@-thifQ o S Mph &MY, diny RS 4 1581 Y S - thicktetRyld-mb@s1-Added in
portions to a Solution of sodiumhydride (3.8 g, 0:1Z nol) 1n 300°m of

col d N, N- disimelitg/Bfcatborarnide, f ol | owed by addition of methyl iodide (10 nl,

0.15 nol),, Th Ixture was stir or.6 urs at anmbient te rature,

pour ed on%W@@%@e‘tf&%ﬂr%ﬂ@“ﬂi‘i%‘%‘gﬁﬁob‘{’%ﬂf)féf@?met y{‘l'mm‘)y -2-oxo-

2-f 1 uor o- Quinbliu®ichwbrg@zonitrile, filtered off and dried. The precipitate
was warned at 40C in 200 ml of anhydrous methyl amine in an autoclave for 2
days. The NemethybNndtqiflapiorehengly-1 - dibydrd-4-ydeoxspdtiiomethynt  nmshyl €sadot i ng

yel low solid (16 gébwa%ﬂﬁi ssolved in 200 m ofdichl oromet hane together with
4 15 JaflapPineds¥ogXamidfopyridine (0.1 g, 0.001 mol) and triethyl ani ne
(5.6 M, & 5 J10 lfd8roCh -5 ' -B . efhifhiaY3-

mal onyl cﬁJI %ﬁ’iﬁdlg%%‘%rglgl?z gmﬁmnﬁ] %Ar@%é?ﬁé&%ﬁ?g@%ﬁh@ﬁyﬁ/% ggg%r“ﬁ%lﬂﬁgur s and
wor ked upcirboxpimvde,a yel | owi sh syrup. The syrup was dissolved in 100 m of

anhydr ous_et hano nd sodi um net hoxi de (7. ,. 0,14 not s added. After
| hour, th%n-gmwish‘rﬁwagl-},2ﬁ&véao-émdfoﬁé-5r@§ﬁiagalpgﬂwkéan?}%,Yl\-“wfw-qumﬂmeﬁ-

di chl oro Q,P,(I;n- ter. The quinoline derivative formed was suspended in
250 m opg%rﬁl elggqn ydrous tetrahydrofuran, and sodi um hydride (5.3 g,

0. 175 nol N-mathybNe2{dydifidd@ehhefipl)1 agitlydrg-4aliigdird 1 yo i oéthpRtilplinyl-mdihgb20x3- n |
0.21 nol). The m xture was heated under reflex for 6 hours, quenched with
wat er anddWeP IS -GHOAKamidEi et hyl et her. The sol vents were renoved and the
residue ( 17.3 g) dissolved in a mxture of 100 m of ethanol and 5 m of
conc. hydrochloric acid. The solution was warnmed at 80C for 4 hours, cooled
and the pge@rflisharitenesasly eotdrad adoiaiitureidischies dn Man hiavd €deglentahmodeid tgr aphy
to give the title conpound (4 g)..1 HNW (CDC13) 8 1.46 (3H, t),. 2.48 (3H,
s)) 3.62 p@sporyneonsiy@ceurpng iy cerginggrains pf jabogggory anigmaly argan gy indpcesbin 1) t) |

15.5 (1H, la%))fatory animals by immunisation with specific antigen(s) from the target organ.



Example 2. h 1- n 1-1 2- ihr -4- -t ioat 1-2-0 0- ui o i ~rboxam de
N-Ethyianiline (3.0 g, 0.025 nol) was dissolved in 80 nl of5 Januasnzo0and
about 30 m of the solvent was distilled off in order to obtain a dry

sol uti on.

1, 2- Di hydr o- 4- hydr oxy- 5t hi onet hyl - 1- netﬁyl 2- 0X0- qui nol i ne- 3- car boxylic
aC|d ethyl ester (2.9 g, 0.0i nol) was added to the boiling solution. The
et hanol formed during the reaction was distilled off together with sone

t ol uene .aho [e ed to roomtenperature. The
preci pi tlfa){pgn HL%‘#P@%P"% eme@ﬁg%dm&n Pt (ﬁ@r%&%?g t?genlefg%anu Wé?é’é{ﬁrg and dried to
give t hemﬂh&hﬁtcﬁ?ﬂﬁ@&ﬂﬂof the Letral nghvlusl systenV§CNS Hhabiven(t6Dmba) wileld udedl ( 3H,
t)) 2.47 (3H, tL 35 (3H, s)) 3.96 (2H, qg), 7.06 ( 1 H d), 7.09 ( 1 H)
d), 7. 14m<7de260r( ehummdlsqasqsnl(ltlnleﬁcletc’ﬁw 13C NMR (CDCI3) S 13.0 (CH3), 18.5
(CH3), 29.7 (CH3), 45.4 (CH2)) 105.2 (O, 112.1 (CH), 113.1 (O, i 21.8 )
(CH, 126.7 (CH, t 26.9 (CH) 128.5 (CH), 131.4 (CH), 13 8.7 (C, 142.3
(0, 158A§toﬁ1@1um%5@ tPpd ﬁ)colli%% hn perimentdilyrRindickd 82 athQuknb oMaichBr [ MrH] +
n

369, fragnents 248 and 122 essentially the sane manner the follow ng
conpoundatswed maorﬂmi tadke devstapnient o Epolparputici Fay aollageniindpcad athritisihgs

{\Il_ﬁlel %lc aﬁgﬁ%ﬁﬁ@% cs ifs c At AR i Rrde? ARSI arbiifE! Y| - £- 0x0- qui no

N- et hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5-t hi onet hyl - 1- net hyl - 2- oxo- qui nol i
ne- 3car boxam de (not included in the clains), 1H NVMR {CDO 3) 8 2.45 (3H,
s) 3. 38Tl{<ﬂtajlms\;k) oﬁaasztsm( @Hhumans iyaincreasgd r@actwrry ofgh¢ aiFway$)to avange f 25 (5H)

i 0’4 673 ?% df&a%{;( af\l%&mlé) oW, W%EI}’Sac% %&‘h%fgoﬂg\ %%1%3“‘1%8% (CHS)

126. 8 ( Ghhiamhd®ry cdifsi B )., héBvafed &dsinophi®sl cdm mlse %ﬁ@elﬂal (n@ é’n%p?orﬁ&): 144, 2
(O, 158.7 (O, 166.0 (0, 169.] f ESI M-H] + 3 fragnents 248

and 108.bronchial hyperresponsweness The murme model of ovalbumm (0A)- mduced lung

i not s CHPBRERNTHN dor R O S P 5 R of Dhphocy S and costifs 1 "

1, 2- di hydfanédbiayiekig¥Mment hi omet hyi - 1- et hyI 2- 0x0 qui nol i ne- 3- car boxam de,
N- et hyl - N- (4- net hoxy- phenyl ) - 1, 2- di hydr o- 4- hydr oxy- 5-t hi onet hyl - 1- net hyl -
oxo qui nol i ne-3-car boxam de)

N- et h hoxy - 1).-1, 2-di hydr o- 4- hyd t hyl -
oxoqu rATEY by B AR it i B YRhERY ishe) ta H i dre 1 O
3.40 (3"$re§ik of gcag?ezd Mg%"*l’héﬁlseée Tgreﬁgéfe%%aﬁdcﬁ hﬂf‘l@i)c)mto?y Qiﬂl?(est%ﬁor(szm ”) ,
7.44 (1H, 9 (CH3),” 38.4 (CH3), 55.4
(CHI), :I;ilﬂlfsmg(B-EbS as]a:lxﬁo&l for the flu-like syndromc induced by roquinimex in man.

The compounds of general formula (T) were assayed for inhibition of acute experimental
autoimmune encephalomyelitis (REAE) in mice. Roquinimex was used as treatment control
and showed a more than 50% inhibition at 25 mg/kg. Surprising and unexpected results were
obtained when introducing proper substitution in the 5-position of the quinoline ring. In
comparison with roquinimex, the potency of the 5-thiomethyl substituted compound was
increased a 100-fold. Corresponding substitution in the 6-position resulted in less active
compounds, as shown in the examples. Furthermore, proper aromatic substitution of the 3-
carboxamide moiety of the compounds of general formula (I) significantly reduced or even
abolished the side-effects, i.e., the teratogenic effects and the BPS, of roquinimex. Thus,
physicochemical properties of the 5-substituent in the quinoline moiety and the ortho-, meta-

and/or, in particular, the para- substituent in the 3-carboxamide moiety are of major



15 January 2003 11 (O, 113.9 (CH), 123 (CH)) 127.1 (CH), 131.4 (CH), 137
(C, 138 (O, 142.3 (O, 158.2 (C), 158.7 (C), th9 (O . ESHsManhlary[uBsi +
385, fragnents 248 and 138. Exanple 3. N Met

~, - N- phenyl - 1. 2- di hydr o- 4- hxdro v-5-net hyl sul pt ~'

yl - 1- met hyl - 2- oxo- qui nol i ne- 3~ar boxam de7 (not included in the clains).

N- Met hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5-t hi onet hyl - 1- net hyl - 2- oxo- qui no
| i ne- 3car powathddeol S 1n4prave@n§t2bemi ,)auwﬁ?c&héasgbry Rlhic %&uﬂi‘ex Ohiso

di chl oronet hane. The solution was cooled in an ice-bath and 70 %

3- chl or opwplosspment 2 bthe methyl gras on theg camoszmrdnmit)ogdn sethla\te@eir alk@l grbupf

di chl oronet h ne was sI y.added fter stirrin ours, the solution
was trit UHEHRERAY FRiuge e&f“a%iﬁeféfn 451 %ﬁewpwgqsé’? a3 8} ke FEPESABY e
preci pt atgeeh fURILS BY boGhERIAIL ~ ng).
1H NWVR (C%C{ILS) 8 2.79 (3H, s) yaﬁ&gﬁﬁﬂﬁd@%ﬁh%ﬂmm&n@#ééﬁ&gﬁﬁgyﬂﬁ%@( SH,
n, 7.35 suggested)for the r@atirigat Of MS #$d06 mdifestddionsESI MS/ MBS [ MkH] + 371,
fragment 264. In essentially the same manner the foll ow ng conpound was
obtained fromthe corresponding starting materi al s:

N-et hyl - W%Bb!dmﬂen% -of Wﬁ‘/ﬁfti%h%@is@f&éecﬁnrfﬁé B HrE BB included in the

| - met hyl - 2- oxo- qui nol i ne- 3car boxam de,

N- n- pr opyspedifigdtiony| - 1, 2- di hydr o- 4- hydr oxy- 5- net hyl sul phi nyl - 1- net hyl - 2- oxo-
gui nol i ne- 3 car boxam de, N nethyl-N-(4-

met hoxy- phenyl ) -1, 2- di hydr o- 4- hydr oxy- 5- net hyl sul phi nyl - 1- net hyl - 2- oxo

qui nolin -

chl oro- pﬁlgﬁyt?@‘?? nglﬁgle? gufeggttﬁ%ér%% lng:tratc t'hc nve t1 n"lwr,11§/h|°ut resmchr;,g, tmé SCO)?e

qui nol i neh&@eafar boxam de. 15 January 2003 I 2 Exarrpl e 4. N
ethyl-N-(4_-trifluoronethyl- phenyl )-1 2-di >~dro-4-h

~dro~- S-thi onet hvl -i - met hyl - 2~qui not| ne- 3- car boxam de ethod B~. To an
ice-cold I f :

1, 2-di hyd'?g-cg %?dg’xof gﬁrﬁll fgnrrgltﬂﬁﬁ) Lied & Fﬁf/‘fared %yx%letaﬂ?snoorﬁem galllrt r?)t%/el iC
aci d (8. tand the0foll@Ringohgthods: i et hyl amine (15.5 m, 0.11 nol) and
4-trifluoronethyl-Nrethylaniline (6.1 g, 0.035 m)l) in 150 mM of nethyl ene
chl ori de was added dropwi se during 0.5 hours a solution of thionyl chloride
(3.0 m, N mol) in 1 Om of nethylene chloride. The stirring was
continued a for 4 hours. The solution was diluted with 10 mL of

net hyl ene chl ori de) washed with cold 1 M sul phuric acid and extracted with

| M sodi umnt;lyqumode The pH of the aqueous phase ;vyaso,adjuste to 8-8.5, it
was clarifijed yfItratlon and t acidified wth hydr d hl.; @ci d

sol ution \ “Standi n mﬂ@Lai | i ne preci ed which
was filte L. washed - t and €+—edt to ti'{itIeRcorrpound
(8.5 g) vyi In essentiglly the sane mann gl [ owi ng compounds
wer e obtai ned ¢w,om the corresponding starting nmateri atg

N- et hyl - N- (4- tnfluororrethyl phenyl) 1, 2-di hydr o- 4- hydroxy 5-t hionet hyl -1-m
et hyl - 2- oxoqui Hol i ne- 3- car boxami

The compounds of general formula (I) may be prepared by known methods and, for example,
as shown above, by reaction of an ester derivative of the quinoline carboxylic acid with an
aniline in a suitable solvent such as toluene, xylene and the like. General methods for
preparation of the quinoline carboxylic acid ester derivatives of formula (II) are described
below. N-alkylated anilines of formula (III) are commercially available or known from
literature, e.g., in Johnstone et al, J. Chem. Soc. 1969, 2223-2224. Compounds falling within
the scope of formula (TII) may be prepared by methods, which are generally analogous to

those of said literature.



N-nmet hyl - N- (4-trifl uoronet hoxy-phenyl)-1, 2-di hydr o- 4- hydr oxy-5-thi onet hyl -1
-met hyl - 2 oxo- qui nol i ne- 3- car boxam de, 15 January 2003

N-et hyl - N- (2, 4-di fl uor o- phenyl) -1, 2-di hydr o- 4- hydr oxy- 5-t hi onet hyl -

| - net hyl - 2- oxo qui nol i ne- 3- car boxam de,

N-net hyl - N- (2, 4-di f | uor o- phenyl ) -1, 2-di ﬁydro 4- hydr oxy- 5-t hi onet hyl - met hyl -
2- oxoqui nol i ne- 3-car boxam de, | H NI\/R (CDC13) 8 2.46 (3H, s), 3.33 (3H, s))
3.37 (3HMethod8:63 (1H, broad), 6.83 (1H, broad), 6.95-7.15 (3H, m broad),
7.45 (1H, t). 13C NWR (CDC13) S |7.7 (CH3), 29.8 (CH3), 37.2 (CH3)) 103.2
(O, 104.6+104.8+105.0 15 January 2003 13 (CH), 110.5 (CH), 111.3 (CH),

112.7 (O, gl20gg, (CH), 128.4 (C), 128.5 (CH), 181.8(CH), 0.6 (C, 142.6
(O, 156.94157] 0+3}59. 0+159.1 ( 158.4 (C), 160.6 . 6 i:: %{;&68.0 (O,
170.4 (O, eakg are r&ult gptrs dggoit o F- NI SN B/ V5 [ MHH] +
391, frag . N- et hy ™R - di —> ' R

fl uoro-phenyl )¥1,°2-di hydr o- 4Rhydroxy 5NERi onet R - ﬁyl - 2- 0X0

gui nol i ne- 3- cacrl;oxam de and CH,

N- et hyl - N- ( 4- ](tyrl fl uor onet hyl - phenyl ) -1, 2- di hydr o- 4 hydroxy 5- et hyl sul phin
yl - 1-met hyl 2-0Gxo0- qui nol i ne-3-Tar boxam de and

N- et hyl - N- (2, 4-di fl uor o- phenyl ) -1, 2-di hydr o- 4- hydr oxy- 5-

met hyl sul phi nyl - met hyl - 2- oxo qui nol i ne- 3- car boxanm de. Phar macol ogi cal

met hods %&toemnmﬁisi aféortraila @)nay nisu be pepaed barawyed ofta quitdindEirboBdic/akid

femal e mce f age., re us for. the experinments. Mpuse spinal
cord hon®§ ‘%"%@P@ ﬁ'(5‘510\,\? ijz‘f(llﬁ)r'n VATIpYS cppp 3segisdnewn gutherdEng| e

m ce. j éqﬂ 4 used; i B®ne! Ncompl ete
Freund'’ sq%%)nt?e;ll%ﬁ?\r%f’l ?r‘ﬁz;/anﬁnhﬁ% er cu %sf}s ﬁ:i)mBni st t@?ﬁaha%gl e%rrrlﬁl sified
with an egltadle mipun'gnmthousﬁixs‘emdmnyeclaoﬁdmlth@mmm sfatiethplatfineldhdray/ M of

MSCH. The |nocul um vol une_of O. was injected intradernmally at the base
of the t &hitablpsglyens spch %S&iﬁh#)raméthmﬁ é@tSéaet‘wdpmahPe ¥ps¢ bingtagees When direct

i muni zat g, T dal | 2

post - i rmun?‘glarf t{)eﬁ@ééﬁ%gayéﬂgmﬁhﬁ’e?&g 55”8 toéa‘12°6h ttrtlltEl %f‘ﬁéa%?ql?{a %I%Cgrcoél ved
sal i ne. TWithdeawingbsbstieiegiat Tipequinislme cgﬂbeuyhc Ms@fﬁﬁmn&ctl‘fpnayaba sbtgiakd Si gns
of paralytlc di sease on a scale from 5.in the fol] owing way: O,

nor mal ; from thesofrgiponding epfers pf |f9rﬁhllapﬁ¥)é§.a§1dlcélnﬁ‘r%ﬁla 48@586;5@@3!391@% and |inp
forel eg; 4 bilateral hind and fore linb paralysis; 5, death. Cinical
scores were nonitored at day 7 and daily from day 9 until the end of the
experi merBxaiipledny 14. Treatnent effects were cal cul ated as percent

inhibition of clinical scores corrpar ed to saline treated controls. 15
January 4 xy-5-thiomethyl-1-methyl-2-0xo- e-3-carboxylic acid ethyl ester

2,6-Difluorobenzonitrile (13.2 g, 0.10 mol) was slowly added to a solution of sodium sulphide
nonahydrate (26.4 g, 0.11 mol) in 300 ml of N,N-dimethylformamide. After stirring the
solution overnight, it was worked up with ether and 1 M hydrochloric acid. The ether phase
was treated with 1 M sodium hydroxide and then the aqueous phase was acidified with
hydrochloric acid followed by ether extraction. The ether phase was carefully dried and the
solvent removed. The residue (12.5 g) was added in portions to a solution of sodium hydnde
(3.8 g, 0.12 mol) in 300 ml of cold N,N-dimethylformamide, followed by addition of methyl
jodide (10 ml, 0.15 mol). The mixture was stirred for 6 hours at ambient temperature, poured
onto ice-water and the resulting precipitate, 2-fluoro-6-thiomethyl-benzonitrile, filtered off
and dried. The precipitate was warmed at 40°C in 200 m! of anhydrous methylamine in an
autoclave for 2 days. The excess methylamine was allowed to evaporate and the resulting

yellow solid (16 g) was dissolved in 200 ml of dichloromethane together with 4-



Col | ~geg induced arthritis. DBAIl nale mce between 8 to 10 weeks of age
were used for the experinents. On day O the mce Were i mutt edary 2003
intradermally at the base of the tail with bovine type Il collagen (100
pg/ nouse) in Freund s conplete adjuvant. The treatnent was given per os
daily on days 3 to 7) 10 to 14) 17 to 2%, 24 to 28 and 31 to 35. Fifteen
days after immunization mce were inspected for signs of arthritis. The

i mal .2 ' . hi
v quarifofRRBE DTS, beoRnd FiRndifitie G 0K 0TS ToAhBEbMeAEY 0. 4 (o
= no art Rpiutibs wad stewdy ddded tetty/! alddPEcHMdridel{€s5 £0. 60 RIBBH! TMORAktion was stirred

met at ar sophal angeal or intercatpal joints, 2 = two arthritic joints, 3 =
three ar tfor4 hows prgd pogkedpiptogive ayedopigh syfuphThesysunswosdissolvedrie 480 mhaf

2t i napEnhR Ry A8 SRl e o™l B AR AR UER S Re Bk Mt on

057B1/ 6 sbleRd veasitemovdieindariretdué Yodidkd WP edith diEhla@meRhe anitbRbtef, Thet he
experinments, 10 mce Igroup. The mice were sensitized with oval bum n (QA)

in al um ruineling derbative farmed was suspendst 19230 m of ghilledi ahypdtougtetrahydrofimant was

i | i ' line. F d f
The On s il iediyhiby 8% (o2 2 RIS Bon Het ol B kS ot a5 dalin B R o1 *1 ' S0
w v of Ofodidle @3/m1N6.20 mesl)) T8E nil¥tufe WRITidated @hder YOMixCoL6 Gk d&am rol

m ce were exposed to sal ] ne. Seventéﬁtmo hours after OA/vehicle challenge,
m ce wer avagiaad wedtsddpavithdiethybetbtroZihe sabvents were samovied sndthefrenidnsd L BY g)

instilli S ce-col h te. b | BS) i the.l

twi ce. TopanveLfhe uTRES iaPaTaEe By Al BT Pr i ehbe ol made
based on wadenihéd KEBOPQTof hARS, BORN hhd the PRIZ}EMIFdsRbHEM PindFRGITRRBRIES,

| ynphocytes and neutrophils. Eosinophil infiltration into the lung tissue

was eval sdicegelpiramaegraptunioate the tilodempawni (bgkn | ung sections using

di am nobepzi dj n trahydrochl oride (DAH). Teratogenic effects in_the rat.
The conpd MR ERELIFT AR Lo At Gt o a2 61819 4 Peivahd ST Ah7io%g
pregnancxl%%%?%g%fﬁﬁéﬁéégéiﬁa f pregnancy. The rats were caesarean

sectione 20 after fertilisation. The foetuses were
exam ned for external and internal abnormalities. 15 January 2003 15
Beagl e Pain ndronme (BPS). The conpounds were adm ni strated intravenously
to beagl &x 2.The dosage was given for five consecutive days. The dogs
Ver e evanile KL - teth -- -mpetf] l-i— g - e _dI’OTTE
e.g., fever, : e ( EoR al i ne

cl > TIT C -'L i U i y al K
phosphat @alhéAmidé.nduct i on of acute phase proteins and vasculitis Anong

preferred conpounds are ) .
N- ot hyl - N-Btilepiling (3.0 APas oucl) waealissalyes i 30 whef Myeaand about 30 mil of the

Rty 2R R BT BRI A ign, 2 Dityro--hyarony-5-

hydr oxy- ﬁﬁ&ﬁé@?ﬁthﬂ&gl-ﬂﬂ&iohq&hncﬂhﬁ@caﬁwx@% hdi@eByraatdr px 931 6le1 hpnpivaaf t er

call ed Compound A and B, respectively. ) _ _

N- et hyl - Rdgaddefhe-bbiimgoioltitmoTHe ¢thahobfoymed diringthe tepttion wasrdistiled off together
- qui nol.i ne- 3- car boxani de ,and .

N et hy! S CSE 1IRFSBE 8h564 91 Thesmia s HpoCopIad o Fasey temperature. The

6- t hi omephvpithteWPdsVbl1ected WRAsBU ViR Jl:c%?@to?ﬁéﬁéw@ﬁe?c%éjﬁxdadrﬁzd't@giv'é@l%ititi’es

ref erence conpounds hereinafter called Conmpound C and D, respectively: aEAE
i nhi bi ti compduhE (2Alg)yielddTBDése, ny/ kg p. o. Conpound A (invention) Conpound B

1H NMR (CDCly) § 1.22 (3H, £), 2.47 (3H, s), 3.35 (3H, s), 3.96 (2H, q), 7.06 (1H, d), 7.09
(1H, d), 7.14-7.26 (SH, m), 7.45 (1H, t).

13C NMR (CDCL;) 8 13.0 (CH3), 18.5 (CH3), 29.7 (CH3), 45.4 (CH2), 105.2 (C), 112.1
(CH), 113.1 (C), 121.8 (CH), 126.7 (CH), 126.9 (CH), 128.5 (CH), 131.4 (CH), 138.7 (C),
142.3 (C), 158.5 (C), 165.5 (C), 168.4 (C).



(i nvention) Conpound CConpound DO. 042801 0. 249672301 9765 Ter at oQeni c
e,~'f~cts in ~lh_rat Wile in a dose of 6 ny/kg/ day 15 January 2003

N- net hyl - N- phenyl - 1, 2- di hydr o- 4- hydr oxy- 5-t hi onet hyl -

met hyl - 2- oxo- qui nol i ne- 3- car boxam de was iound to be ter atogenic in the
rat, Conmpound A and B were found to be nlo teratogenic. Effective
quantltles of the conpounds of fornula (I) are preferably adm nistered to a
pati ent |rES|ﬁé/£§szi$f[1\§J£h J6Pefmagreents 24fcanddi2dg to usual routes of

adm nistration and fornmul ated in usual pharmaceutical conpositions
conprising an effective anount of the active ingredient and a suitable

phar maceu el A gmag ke a variety
of forns, h Sﬁéﬂt% uwww ﬁm%{h f&'-ig g%{;'mg ?ﬁéép%flga%omghnul si ons,

tabl et s, eaxpespbmng aaﬂhng@mda’ms prepared for oral administrati on, aer osol s
for i nhal ation, sterile solutions for_ parental admnistration,

supposi t oN-8lyINphenyi-l 2-dibydeed- hydreny- thiemetdyi- l’&!ﬂ@lﬂd@ﬂ%ﬁllmﬂkﬂpﬁul ations.
Convent i ongh ¥ ﬁgdures for the selection and preparation of suitable

phar maceut’i cal tor'mul ati ons are described, for exanple, in "Pharnaceuticals
- The Science of Dosage Form Design") MB. Aulton, Churchill Livingstone,
1988. A suitable daily dose for use in the treatnent of M5 is contenplated

to vary b&t-medHl-b-rivos- iy dio4-andiry SothingatayHomgthylk?-ghe-quinaligead i cul ar
bet ween 0 %g%aﬂﬂ{ié(@{tgugiudg%m&ﬁ% wei ght, depending upon the specific

condi tion e age an wei ght of the specific patient, and
the speci fi HONMIRL(CDTL,)S 285 PANSS, 1.98 §3@§,SF§¢8QQHI ON7.04 (R &85 2L b6 g?ﬁuylﬂqa'

dosage, as well as t he dai 'y dosage) wi Tl det’ermi ned accordi ng’'t

st andard m2di(8) mpr7id43ciipl, s under the direction of a physician. Various
additives to enhance the stability or ease of adm nistration of the drug
are cont ekpt 2R (CIPhE;) SHd hEdE)t 2%&(CH6}n§&él(CH3h 1@&5’5 (&),sld 2000 H3 (C)

uti_cal ly useful substances ot her than a conpou

ddi | th
For mul a (1315 FOREREhaalh, 137 elth. REe8 GRS Ra et e hl a e 1305 (HBp109. 1w
and Del veg%) R4d. 3F¢;?d§14)2 @?C%\%—p@ﬂg&n(gucr)bggagtjﬁg(bogy, pp. 195-198. Acaden c

Press, neas, ogy of multiple sclerosis.

I n: KoetseerSJMS.[M " Bshiaraaeals 2R aeliitog.cal Neurol ogy, pp. 213-257.
El sevi er Science Publ.) Ansterdam 1985. 3. Karussis, DM WMiner, Z.,

Lehmann, D. et al. Treatnment of secondary progressive nmultiple sclerosis

vm'ththe' ul.ator. Linom de. Neur ol 341 -346, 1996. 4.

Ander sen, %& henyl-1 #‘ g;hygg)ggﬁydq@be @%"a%ylﬂqﬁahy’d%or%awe@yl%e rate
of active Ag@,gagﬂée in reI apsing-remtting multiple sclerosis. Neurology 47:
895-900, 1996. 5. Kelly, D.F., Ginsell, C S.G and Kenyon, C J.
Polyarteritis in the dog: A case report. Vet Record 92: 363-366, 1973. 6.

Har court, A P erites. in ol ony of be Vet Rec rd 102:
519- 522, &);78&1}'1 18 (X -chloro-phenyl)- 12_d1ﬁydro 4y hydfroxy-? %uomethyl—l methyl-2-oxo-

quinoline-3-carboxamide,

N-ethyl-N-(4-methoxy-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-oxo-

quinoline-3-carboxamide,

N-methyl-N-(4-methoxy-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-oxo-
quinoline-3-carboxamide,

1H NMR (CDCl,) 8 2.43 (3H, s), 3.39 (3H, s), 3.40 (3H, s), 3. 72 (3H, s), 6.72 (2H, broad
signal), 7.01-7.21 (4H, m), 7.44 (1H, t).

13C NMR (CDCl;) 8 18.6 (CH3), 29.9 (CH3), 38.4 (CH3), 55.4 (CH3), 112.3 (CH), 1133



15 January 2003 17 CLAIM5S 1. Conmpounds of general formula (1) R ~3 wherein
Ris selected fromM, Et, n-Pr, iso-Pr, n-Bu, iso-Bu, seci5J&wamn2ocd |yl ;
R i's selected from hydrogen, Me, MeO, fluoro, chloro, bronmo, CF3, and
OCHXFy; R' is selected from hydrogen and fluoro, with the proviso that R
is fluoro when R is fluoro and further ldrovided that when R and R' are
both hydrogen Ris not Me; R4 is selected from hydrogen and

phar maceuO)cHBIYCI) €28 €CH) 12NO(CED; 13 1an(CHy, §3N(©), £38 (O)NB42.RE)) 58aict ed
from MeS, EtS n-PrsS, iso-PrS, MeSO EtSO MS02 and Et SO02; wherein x =0 -
2, y = 1 LS8F G ¥%®e proviso that x+y=3;:and Me is methyl, Et is ethyl, Pr
I's propyl L and a optical isomer and racemate

t her eof . %ﬂﬁﬁ&%%mnﬁS 5‘8&8’#‘8{]?6% 38?& m 1 wherein the pharnaceutically
accept abl e i norganic cations are derived from sodi um potassium and
calcium and the organic cations are derived from nonoet hanol am ne,

di et hanol BEwampée, 3.di met hyl am noet hanol , norpholine and the Like. 3. The
conmpounds accori ng tog claijm1 or 2 wher ei n RS I s sel ect ed from MeS, and

Et S. M-Methvl-N-phenyd] . 2r-d hydroré-hydroxy.s-methvisulphingl- L-meth Qxprguinoljpe-3-

wherein | ¢ tinkBeghiggye of R and R' is not hydrogen

N-Methy!l-N-phenyl-1,2-dihydro-4-hydroxy-5-thiomethyl- 1-methyl-2-oxo-quinoline-3-
carboxamide (0.14 g, 0.32 mmol) was dissolved in 5 ml of dichloromethane. The solution was
cooled in an ice-bath and 70 % 3-chloroperoxybenzoic acid (83.3 mg, 0.34 mmol) dissolved
in 2 ml of dichloromethane was slowly added. After stirring for 4 hours, the solution was
triturated with 3 ml of heptane followed by recrystallization of the preciptate from ethyl
acetate - pentane to give the title compound (25 mg).

1H NMR (CDCl,) 5 2.79 (3H, s), 3.39 (3H, s), 3.50 (3H, s), 7.15-7.29 (SH, m), 7.35 (1H, d),
7.75 (1H, t), 8.06 (1H, d).

ESI MS/MS [M+H]" 371, fragment 264.

In essentially the same manner the following compound was obtained from the corresponding
starting materials:
N-ethyl-N-phenyl-1,2-dihydro-4-hydroxy-5-methylsulphinyl-I-methyl-2-oxo-quinoline-3-

carboxamide,

N-n-propyl-N-phenyl-1,2-dihydro-4-hydroxy-5-methylsulphinyl- 1-methyl-2-o0xo0-quinoline-3-

carboxamide,

N-methyl-N-(4- methoxy-phenyl)-1,2-dihydro-4-hydroxy-5-methylsulphinyl-1-methy!-2-oxo-

quinoline-3-carboxamide,

N-methyi-N-(4- chloro-phenyl)-1,2-dihydro-4-hydroxy-5-methylsulphinyl- 1 -methyl-2-oxo-

quinoline-3-carboxamide.



5. The compounds according to claiml or 2 wherein Ris ethyl or propyl and
R and R' are both hydrogen. 6. The conmpound accordi ng to ¢4 aamoaty 20033 or

5, wherein the conpound is

N- n- propyl - Nphenyl - 1, 2-di hydr o- 4- hydroxy 5-t hi onet hyl - 1- et hyl - 2- oxo- qui nol

i ne- 3-car boxam de. 7. The conpound accoralng toclaim1,2, 3 or 4, wherein

the conmpound is

N—nethyl N—(4trif|uoronethyl-phenyl)-1,2-dihydro-4-hydroxy-5-thionethyl-l-m
et hyl - o-ﬁy ol i ne- 3car boxam de. The conpound according to claim1l,2, 3

or 4, mh e conpound IS N—nethyl N—(2 4 di f1 uoro- phenyl) 1, 2-

di hydr o- 4 X | ﬂe ‘ <4

1, 2-dih | 5Ly hyl line-3 d
10, “The H%b\sﬁ&xﬁér ﬁ%afl HS *VS HEYQF%‘*%@F g ot e e
N- - pr opydardiRheeudid 18.2 g 0. b@&mﬂﬂwﬂmm&rwmw BUhS bty AR hdthyidn ox0- g

ui nol i ne- 3- carboxam de. 11. The conpounds accordlng to any of the precedlng
cl ai ns t onéthylanidige £61 gmgﬁ%@m{)u ig 4 A0 mil 2f niethylene chlondewis addmpdmpmamdgnng
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active substances. 14. The pharmaceutical conpositions according to claim
12 or 13 methjeneigldarides wastedapidutdld i rM |snlphumtaaci<yami@smcméd witle 1 &€ sodiem

subst anc f 00,0005 ng/ t o aboyt bo Y. i ht, | January
3003 10 At dhe BT a9eS AR BoUR N GREE S8 Wak cpridied by Wik
manuf act %H@chojcxcﬂﬁmHmo&hoﬁbgmg‘g@ﬁﬁ@tll tofxﬁwlr M@stﬁdd)nooz{ cripbdiiile 1 wherein
R R, R', R4 and RS are as defined above, (A) reacting an ester
derivat i \mecmbltaqeuwasfqmed whidbhoxas! filtereako i, %hédwu&utvatel( dnd)dried tgive 'theHEN ~ R
--R RIlI dﬁ dh’a],nanlllneof formula (111), in a suitable

sol vent °3§ (%1 8 @ #fene, or the like, or (B) reacting an quinoline
carboxyllc acid of the general fornmula (IV) with an aniline of the general

formula (111), IV
In essentially the same manner the following compounds were obtained from the

corresponding starting materials:

N-ethyl-N-(4-trifluoromethyl-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl- 1 -methyl-2-oxo-

<

quinoline-3-carboxamide,

N-methyl-N-(4-trifluoromethoxy-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl- 1 -methyl-2-

oxo-quinoline-3-carboxamide,

N-ethyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl- | -methyl-2-oxo-

quinoline-3-carboxamide,

N-methyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl-methyl-2-oxo-
quinoline-3-carboxamide,

1H NMR (CDCl,) 8 2.46 (3H, s), 3.33 (3H, s), 3.37 (3H, s), 6.63 (1H, broad), 6.83 (1H,
broad), 6.95-7.15 (3H, m broad), 7.45 (1H, t).

13C NMR (CDCl,)  17.7 (CH3), 29.8 (CH3), 37.2 (CH3), 103.2 (C), 104.6+104.8+105.0



. OH+ HN ~ RSOCK R~~ NEts Rs OR, O~ ~R R~R.. NOCH I Ill using a
sui tabl e coupling reagent, preferably a carbodiinide or thi®ogtuaehbos3 de in
the presence of triethylam ne and a suitable solvent such as

di chl oronet hane. 16. Use of a conpound having the general formula (I)

15 January 2003 20 R mfor the manufaaBure of a nedicanent for the
treatnent of pathologic inflanmation and autoi munity, wherein Ris
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when R 730?44 oro and furth@{ E%‘Fdei:_l when R and R' are both
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accept a a fations; RS is selected fromMS, EtS,

n-PrS, Pés%[%g@lgpg%g] Eéilsggﬁ}ggg and Et S02 ; wherein x =0- 2, y=1- 3

with the proviso that
N-methyl-N-(2,5-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-oxo-

quinoline-3-carboxamide and

N-methyl-N-(4-trifluoromethyl-phenyl)-1,2-dihydro-4-hydroxy-5-methylsulphinyl- 1 -methyl-

2-oxo-quinoline-3-carboxamide and

N-methyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5- methylsulphinyl-methyl-2-oxo-

quinoline-3-carboxamide.

Pharmacological methods

Acute experimental autoimmune encephalomyelitis (REAE)

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 C57Bl/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 ml was injected intra-
dermally at the base of the tail. Pertussis toxin was injected i.p. at day 0 and 3 after immuni-
zation. 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 5 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.



x+y=3;and Me is nmethyl, Et is ethyl, Pr is propyl and Bu is butyl; and any
tautoner, optical isoner and racemate thereof. 17. The useis&mnoagi 2093t 0
claim 16 wherein the pharnaceutically acceptable inorganic cations are
der.ived from sodi um potassium and cal C'H;m and the organic cations are
derived from nonoet hanol am ne, diethanofam ne, di net hyl am noet hanol ,

nor phol i ne and the like. 18. The use according to claim 16 or 17 wherein RS
is selec : pduged arthrdisFt S. 19. The use according to claim 16 or 17,
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treating gli,l t?%e sclerosis (M5). 27. The use according to any of clains 16
to 25 fort®PEHFRAYYhsul i n- dependent diabetes nellitus (IDDVM). 28. The use
accordi ng to any of clainms 16 to 25 for treating system c |upus

eryt hemat osus (SLE) 29 The use according to any of claims 16 to 25 for

t r eat i ng Owaihvg inggnflanymatideeunat oi d arthritis (RA).

C57Bl/ 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 pregnancy, i.e., 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 intemal abnormalities.



30. The use according to any of clains 16 to 25 for treating inflamuatory
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pharmaceutical compositions comprising an effective amount of the active ingredient and a

suitable pharmaceutically acceptable carrier. Such composittons may take a variety of forms,
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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.

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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wherein
R is selected from Me, Et, n-Pr, iso-Pr, n-Bu, iso-Bu, sec. -Bu and allyl;
R' is selected from hydrogen, Me, MeO, fluoro, chloro, bromo, CF3, and OCH,Fy;
R" is selected from hydrogen and fluoro, with the proviso that R" is fluoro when R' is fluoro
and further provided that when R' and R" are both hydrogen R is not Me;
R4 is selected from hydrogen and pharmaceutically acceptable inorganic and organic cations;
Rs is selected from MeS, EtS, n-PrS, iso-PrS, MeSO, EtSO, MeSQO, and EtS0,;
wherein x=0-2,
y =1 - 3 with the proviso that
x+y=3;and
Me is methyl, Et is ethyl, Pr is propyl and Bu is butyl;

and any tautomer, optical isomer and racemate thereof.
2. The 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 monoethanolamine, diethanolamine, dimethylaminoethanol, morpholine and the like.

3. The compounds according to claim 1 or 2 wherein Rs is selected from MeS, and EtS.
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both hydrogen.

6. The compound according to claim 1,2, 3 or 5, wherein the compound is N-n-propyl-N-
phenyl-1,2-dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-ox0-quinoline-3-carboxamide.

7. The compound according to claim 1,2, 3 or 4, wherein the compound is N-methyl-N-(4-
trifluoromethyl-phenyl)-1,2-dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-oxo-quinoline-3-

carboxamide.

8. The compound according to claim 1,2, 3 or 4, wherein the compound is N-methyl-N-(2,4-
difluoro-phenyl)-1,2- dihydro-4-hydroxy-5-thiomethyl-1-methyl-2-oxo-quinoline-3-
carboxamide.

9. The compound according to claim 1,2, 3 or 4, wherein the compound is N-methyl-N-(2,5-
difluoro-phenyl) -1,2-dihydro-4-hydroxy-5-thiomethyl- 1 -methyl-2-oxo-quinoline-3-

carboxamide.

10. The compound according to claim 1,2, or 5, wherein the compound is N-n-propyl-N-
phenyl-1,2-dihydro-4-hydroxy-5-methylsulphinyl-1-methyl-2-oxo-quinoline-3-carboxamide.

11. The compounds according to any of the preceding claims to be used as therapeuticum.

12. Pharmaceutical compositions containing as active ingredient a compound having the
general formula (I) of claim 1 together with a pharmaceutically carrier.

13. The pharmaceutical compositions according to claim 12 containing other

pharmacologically active substances.

14. The pharmaceutical compositions according to claim 12 or 13 to be used as therapeuticum
in a daily dose of the active substance of 0.0005 mg/kg to about 10 mg/kg body weight, in
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wherein R, R', R", R4 and R;s are as defined above, by

(A) reacting an ester derivative of quinoline carboxylic acid of formula (II)
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with an aniline of formula (III), in a suitable solvent such as toluene, xylene, or the like, or
(B) reacting an quinoline carboxylic acid of the general formula (IV) with an aniline of the

general formula (111),
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3

using a suitable coupling reagent, preferably a carbodiimide or thionyl chloride in the

presence of triethylamine and a suitable solvent such as dichloromethane.

16. Use of a compound having the general formula (I)
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for the manufacture of a medicament for the treatment of pathologic inflammation and
autoimmunity, wherein
R is selected from Me, Et, n-Pr, iso-Pr, n-Bu, iso-Bu, sec.-Bu and allyl;
R' is selected from hydrogen, Me, MeO, fluoro, chloro, bromo, CF3, and OCH\Fy;
R" is selected from hydrogen and fluoro, with the proviso that R" is fluoro when R' is fluoro
and further provided that when R’ and R" are both hydrogen, R is not Me;
R4 is selected from hydrogen and pharmaceutically acceptable inorganic and organic cations;
R; is selected from MeS, EtS, n-PrS, iso-PrS, MeSO, EtSO, MeS0, and EtSO; ;
wherein x=0-2,
y =1 - 3 with the proviso that
x+y=3;and
Me is methyl, Et is ethyl, Pr is propyl and Bu is butyl;

and any tautomer, optical isomer and racemate thereof.

17. The use according to claim 16 wherein the pharmaceutically acceptable inorganic cations
are derived from sodium, potassium and calcium, and the organic cations are derived from
monoethanolamine, diethanolamine, dimethylaminoethanol, morpholine and the like.

18. The use according to claim 16 or 17 wherein R; is selected from MeS, and EtS.

19. The use according to claim 16 or 17, wherein R is methyl when at least one of R' and R" is

not hydrogen.

20. The use according to claim 16 or 17, wherein R is ethyl or propyl and R' and R" are both
hydrogen.
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24. The use according to claim 16 or 17, N-methyl-N-(Z,5-diﬂuoro-phenyl)—1, 2- dihydro-4

hydroxy-5-thiomethyl-1-methyl-2-oxo-quinoline-3-carboxamide.

25. The use according to claim 16 or 17, N-n-propyl-N-phenyl-1,2-dihydro-4-hydroxy-5-

methylsulphinyl-1-methyl-2-o0x0-quinoline-3-carboxamide.
26. The use according to any of claims 16 to 25 for treating multiple sclerosis (MS).

27. The use according to any of claims 16 to 25 for treating insulin-dependent diabetes
mellitus IDDM).

28. The use according to any of claims 16 to 25 for treating systemic lupus erythematosus
(SLE).

29. The use according to any of claims 16 to 25 for treating mammals suffering from
rheumatoid arthritis (RA).

30. The use according to any of claims 16 to 25 for treating inflammatory bowel disease
(IBD).
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34. The use according to any of claims 16 to 25 for treating stroke.

35. The use according to any of claims 16 to 25 for treating Alzheimer's disease.



