EP 0 305 952 B1 Description BRI EF SUWARY OF THE | NVENTI ON 5 Thi s
invention is concerned with nmethepg4psgsdpitreating arthritis in a mamal
by inhibiting the progressive joint deterioration characteristic of
arthritic disease, and (b). inducing immunosuppression in a mammal which
conpri seDPestsiporst eri ng to said manmal an effective anobunt of a conpound of
the formula: 10 [err] 20 wherein [err] is

hydr ogenBRIGGPUMMARGOF AHRINVENBION] i s hydrogen, hal ogen, trifluoronethyl or
al kyl [err]_r R3 is hydroxy or_al kanoy on [err] is hal ogen, hydroxy, aI kyl
[err] & riflTOirieyaaionys 00’89'8?608{{"3/ V‘“{se?’r E%a}'"g SRS, jn alﬁ'@ﬁ‘ﬂ?l by (inhibR

phUI t hPrggressive, jojt Eﬂ?’t?FaB E‘; o ARRIC slisersa a"@lﬂ*ﬁé’i“\“‘f’ﬂ' ss'Wn

t he—subsPRPTIRI which compripa.adsy o 3pi¢ Byl @p Pﬁ'e“"’ér?amf'EP aj°°F‘§°‘1‘?98‘r f@‘f‘.““&?r

haI ogen; in association with a 25 pharnacologically acceptable carrier. In
addltlon this invention |%%ﬁo concerned with novel conmpounds of the

for mul"a (I) wherein RlL, R2 R4 and R5 are as therein defined but with
the proviso tigat whep B hmjrogen met hyl or brono, [err] is

hydr ogen, met L Y? brovo of iodo, and [err] is hydroxy, then [err]
may not be chl oro, or phenyl. The exclggded conpounds -
are diyscl osed in W dem , 133, 259-272 30 (1932).
However, the publi cay / il

known conpounds. N OF THE | NVENTI ON The conpounds of
formula (1) may be ridadily prepareR#n accordance with the foll ow ng
reaction 35 schene: (1) (2) [err] 45 wherein
[err] 2are as hereinbefore defined and [err] is [err] or [err] Wth

r ef'er enceherain Bhis hatyoses. halsgen droalkyk® He e isakydeope 'wﬁgmeatteﬂuym@etmé or al(€dCa):

2, 3- i ndofi isdudrgryeor (aiignoyiayia el (s isshplogers hydrexsplinyiieieCs b Ardiuerompthvh cyploaiykpiee
et al hyHﬂr)omet!bé berryl RERNRXRYE Phanythiei .d-eichigronfiengxy erapnozand dirfubstituted ghenyt wherelst  an
appropri ¢ g‘“’%‘&'ﬁ% giet halogen arc akepRefunend By is bydepoem gr Paé°§8'P t“i' AZFOPRIRE 1B P

m xt ure P pl '%PW"H@“’P@PF’U?( teg%)er atﬁgre for severqg2 r| ng, this

resi due’ [ Frﬁm‘{{tgﬁ &g;gfsgggt"e W&ﬁe g ;e%og : &j:% 'ég %fﬁg =
filtrate Jey ﬁﬁg ff e sVsee 9@“ ﬁtet 1, sxaﬁ%rpekn’ a8 s
produg} FE?Z% é—@wg §|8 & ovd rform

recrysta conventlonal proce ur e conpounds °0 ﬂe present
i nventi OBEﬁﬁ&Dﬂfésbh@Tidﬁbmﬂ%mﬂél@ﬁéﬂ ve agent s when adm' nistered to

The compounds of formula () may be readily prepared in accordance with the following reaction
85 scheme: '

(1)

{\-/'40 E}. 20 ﬁ :
Qj PP B NP
N-"So
- ]
- R, H

wherein R, Rz, Rs and Rs are as hereinbefore defined and Rs is -C2Hs or -CH20CO-alkyl(C1-Cs). With
reference to the above reaction scheme, an appropriately substituted 2,3-indolinedione (1) in aqueous
s0 solution made basic with an alkali metal hydroxide and warmed, is mixed with a lower alkanolic solution of
~an appropriately substituted acetophenone (2), and the resulting reaction mixture is held at the reflux
temperature for several hours. During this process, a portion of the lower alkanol is removed by distillation,
the residue is heated further at reflux, then cooled and filtered and the filirate acidified where-upon the
desired product ({) precipitates. The product ([} is then collected by filtration and, if necessary, recrystallized

s5 by conventional procedures.
The compounds of the present invention are active immunosuppressive agents when administered to
warm-blooded animals. As such they are effective in treating conditions where elevated levels of antibody
production or monocyteflymphocyte activity as a resuit of the hyperreactivity of the immunoregulatory

2



war.m bl coded ani mals. As such they are effective in treating conditions
where el evated | evel s of antibody gp gdpsbsolt or nonocyte/ |l ynphocyte
activity as a result of the hyperreactivity of the inmunoregulatory 2 EP
0 305 952 Bl network are closely associated with the devel opnent of

aut oi Mmuneethokagsdmely assodiatetl wih) thelrievaiapinent@f autdirmunk idisedséd: intilading, rhadmatid aetivifis

Nat vi g, J.IMBlbye, ©. J.rend Ratgig, J. Brliro Exp. Ingnungig 8, §89 O1p71)] multiplé sdlgnisis [Futtelipites W W.

[ Tourt el | cind Parkgy J\WA.. SriencPalbiket044 11960)], sysmiie hipes argtiemal@isJAbAg Hi6)-] ot ay Slireni ¢
| upus er ytifEHs. damnopais @iy 192N197p)), thyesiditis|[Witebekty; ., ot ialyréuimsunol 13,708 §t969]). mixed
192 ( 1976)nnectiyg rtissug, q'ﬁeésmffebﬁkg; et al. am. 4| Med., 352, [148(1947)) dermatp/polyrygositis
(1969)1, ﬂ?{@'laln%;?‘ + B\f'{)rf%%%té Fﬁﬁ%?gﬂugg g fﬂﬁgg‘{s% :\’égg;‘ gﬁg&%ﬁaﬁesﬁ@es% A-pt
Med™, 52, & L7211 , I . L oWet, al,
Ann. Rheum °s'!“,‘““ﬁ%%3"?fsf"°( S o e o i e hsebiees e oo
A, et %I 0J. I'mmunol ., 130, 1189 (1983)] and in patients undergoi ng organ
transpl antgt g EE |’%21 suppressive activity of the conpounds of this

i nvention Rl el -B.-é)n the following test. 10 Acute Graft-vs. - Host
Reaction An geulg &Q@Js.tﬁo}étsfvn)%ﬁcﬁénq{aﬂ) induBGRCih InBhat\BeD2E e Glcdl 1Yy 1€ Srenous
B6D2F1 naligedibic6r $t¥600:1805 | galehtBlVSpibBi Sells 1ok @fel d57BLE barsil- T dayd Sdsf GviP Ma&biihe

spl een geldedz@if mich QuefeddddtelyGimRahdidpresse@N OR AP 16)pleeredils ifdRURE BODRFY Nificel Were
B6D2F1 M Gemwved @scaticdip) plackd TiiiS&s EMAFeCsha Sfhulddl vilh YT-cbid mitsgeh EtdAcandalinsa {CofR)jt he
B6D2F1 m C#t a\bBricentiafiuiin? @ ugms.CEvp tabilt@ lof tie sgen el td pProliférats ircrespshdelit theatidgen was

sti mul at eddetstrbitied byquisd labelihg gledividingauatisowith\PEitHymidihe (fdcahe-1ds) P4 bdursaof ¢herv dindr tisdub 0N
of 2 [ err]dulidre péFind Tabildbeléd/cetl$ werb barsgsted @n miligotediltére amt thé arhaniodf &H radioactivityoras e

t 0.t he #i tavgnditatedwith cheliquid recintiietioh \spgstrbraeder| Bilug [dpsing twbandenythel idayyofc@H igdustianhand

[ er'e}- t hy rdookinges thrgughttivectO) day in viva pretsgelsThe flest dompqudswase adminisiered arelly in g ehopriate od.
The | abel eufiereaH %4 yahicle qepipiniag P-82FMophosphpt. ALTEM spdiym ghiaride aepl §.902%ppberbate 0. 3H
radi oact i viheylagdem syasigsadimicewas gomparad vith |GvH mice desadyith vehigle apd with)prsal dieey Ar
Drug dosi rf§mBYYd e eppsicared gctive it reguged the degrPR Al SuRpreTsion PR dhe: Fivih giliferRye 1.0
day in & VBPRPBLbYeBiFle gl GVEIRica oMBRRH W NREMALMSeiNi ni stered orally in a
phosphate buffer pH 7.4 vehicle containing 0.025M phosphate, 0.075M sodi um
chl oride and 0.002% pol ysorbate 20. The data from drug dosed m ce was
conpared with GvH m ce dosed with vehicle and with nornmal m ce. A conpound
is consjdered active if it reduced the degree of suppression seen in the
Con- A proliferative 25 response of vehicle treated GvH m ce conpared with
normal mce. 30 35
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40 45 50 55 3 EP 0 305 952 Bl The results of this test on representative

conpounds of this invention appe | shelabley |- TABLE | 5
Graft-vs.-Host Reaction Con-A Do?gdébsggesgponse Percent 10

Compound (my/kg) GVH [err] cpm Suppression None

- - TRORMs of this test on rdgreshititive tanpounds of this invention appear in Table I. + 32428
73 2-(4-Chl or ophenyl) - 3- 50 + 96487 20

hydr oxy- 6-i odo- 4- qui no- |inecarboxyapggag d 20 None -
- 295315 - Vehicle . + 169220 43
2-[1, 18 - Bi phenyl ] - 4-yl - c§katt-vs.-Hog§oReaction g 6. pr ono- 3- hydr oxy- 4-
qui;nal i necar boxylic acid 30 None - - 181886

- Vehicle = ¥ _I7I61 oor 91 35
3-(Acetyloxy)-2-[1,1'- 50 *Dosd?8187 pesponite  Percent
blphenxl]-4-yl-4-qU|no- 3

1 Compound (mg/kg) GVvH “H cpm Suppression
None ' - - 120386 -

;5 Vehicle - + 32428 73
2-{(4-Chlorophenyl)-3~ 50 + 96487 20
hydroxy-6-iodo-4-quino-
linecarboxylic acid

. 20
None - - 295315 -
Vehicle - + 169220 43

*® 2-11,1'-Biphenyl}-4-yl- 50 + 278001 6
6~-bromo~3~-hydroxy-4-
-quinolinecarboxylic
acid

30
None - - 181886 -

Vehicle ' - + 17161 91

35
3-(Acetyloxy)-2-[1,1'~- 50 + 128187 29
biphenyl]-4-yl-4~quino-
linecarboxylic aciad

L/w .
None - -~ 295315 -
vehicle " - + 169220 43

s 3-Hydroxy-6-methyl-2- 50 + 285448 3
(1,1*'-biphenyl)-4~yl-4-~
quinolinecarboxylic
acid

50
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| i necar boxylic acid 40 ‘None" - - 295315 -

Vehi cl e - + gp B1 43 45

3- Hydr oxy- 6- net hyl - 2- 50 + éggi%% 3 [1,1 -biphenyl]-4-yl-4-

qui nol i necar boxylic acid 50 55 4 EP O 305 952 B1 TABLE | (conti nued)

Con-A 5 : Dose Response

Percent 3 Conpound ( "EABBE D fcontinued) Suppr essi on None

- - 157509 =10 Vehicle_

- + 74145 53 6- Fl uor o- SohyAr oxy- 2- 50

+ 139289 12 [1,1' -bbpéenyl | - 4ARgEponrtSe Percent

4- qui nol i necarboxylic¢ acid None 3 < -

. 48699 éompo%r{éj - 20 Vem‘%f]ég) GVH H cpm Suppression

- + 28206 89 2-(4-Chl orophenyl)-6- 25

+ 18314(1,411‘0ne 26 fl uoro-3-hydr oxy- 4-12B509ui nol i netar boxylic
Vehicle - + 74145 53
6-Fluoro~-3-hydroxy-2- 50 + 139289 12

{1,1'-biphenyl]-4-yl-~
5  4-quinolinecarboxylic

acid
None - - 248699 - -
] 20
- Vehicle - + 28206 89
2-(4-Chlorophenyl) -6~ 25 + 183441 26

fluoro-3~-hydroxy-4-
%  quinolinecarboxylic

acid

None - - 157509 -
30

Vehicle - -+ 74145 53

6~Fluoro-2-(2*'-£fluoro~ 50 + 129464 18

{(1,1'~biphenyl]~4-yl) -
3%  3-hydroxy-4-quinoline-
carboxylic acid

— 40 In addition these compounds are effective in treating inflammation and joint destruction associated with
arthritic disease in warm-blooded animals as established in the following test.

Induction of Adjuvant Arthritis

45 Outbred, male, Royaihart Wistar rats (Royalhart Farms, New Hampton, NY), weighing approximately 165
g, were injected intradermally in the right hind paw with killed and dried Mycobacterium tuberculosis
emulsified in mineral oil (adjuvant) at a dose of 2 mg/kg of body weight. This protocol for induction of
arthritis has been described in detaif by A. E. Sloboda and A. C. Osterberg, Inflammation, 1, 415 (1976).

Seven days subsequent to immunization with the adjuvant, the rats were divided into groups and

80 f{reated daily by gavage with various doses of the test compounds. Control groups of rats were immunized
with adjuvant, but then treated only with starch vehicle.

At the end of 23 days post adjuvant immunization, the left hind paw diameters of all the rats were
measured around the ankle joint with a vernier caliper.
The results of this test on representative compounds of this invention are shown in Table li.

5 The statistical significance of differences between control and treated group were calculated using

Students t test.



aci d Nope SR - - 157509

- 30 Vehicle - + 74145

53 6-Fluoro-2-(2'-fluoro- 50 EP 0 305 852 B1 + 129464

18 [1,1' - bi phenyl]-4-yl)- 3-hydroxy-4-quinoline- carboxylic acid 40 I'n
addition these conpounds are effective in treating inflammtion and j oi nt
destruction associated with arthrbh?gggﬁgpase in warm bl ooded ani nmal s as
established in the follow ng test nduct1 on of Adjuvant Arthritis 45

Qut bred, mal e, 3 R0 Idaield e
melghsng apprOX|nater 165 g, wer e |njected |ntradernally in the rlght hi nd
a*/(ath kKiI'l'ed and dried Nycobacterlun1tubercuI05|s ennnﬁyg é¥¥%é1lﬂ ner al

dj uvant) at a dose of 2 rrg/k g%\@? ghtF |s pr for
et A Jpoda and A
Dl

i nduction of arthritis has been de

C. Csterberg, Inf n, 1, 415 E; %ﬁg subsqqugnt to

i mmuni®zatian \ALL baﬁgﬁgh‘iam/am the a'rq were ErL]VJ ed. inta groups and 50
treated dail gava e wi.th vari ous doses of the test conpounds Contro
groups of® FERLSed with adj uvantdSout 248n treatldd®nly with
starch veﬁPEP t the end of 23 days post adjuvant immunization, the left
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8f \J‘kdéatéythlmi-?i-chloro- 50 8 275 7.5% v
Painolinecarboxylie acid

(

25 E .
2-{1,1'-Biphenyl]-4-yl- 12.5 15 303 7.8%
3-hydroxy-4-quinoline-

carboxylic acid

2-(4-Chlorophenyl)~3- 50 17 291 9.0%
hydroxy-4-quinoline-
carboxylic acid

35
2-[1,1'-Biphenyl]-4~yl~ 12.5 17 267 8.6%
6~bromo-3-hydroxy-4-
quinolinecarboxylic acid

45

50

656



10 Conpound * " ng/kg Animals (gm) (m) Arthritic

Control’s - 446 244 (pool ed) 15

2- (4- Chl or ophenyl ) - 3- 50 E?Lg 308 Qé%gﬁ 9. 0*

hydr oxy- 6-i odo- 4- qui no- |inecarboxylic acid 20 6- Chl oro-2-(4-chl oro- 50
8 275 7.5* phenyl)-3- QF I QX -4- |noI| ecar boxyl ic acid 25
2-[1,1 -Bi phenyl ]-4-yl- 12.5 7. 8*

3-hydroxy-4-quinoIine-:&%ggﬂéﬁ%hg : ] €5 gl) 3- 50
17 291 9. 0* hydroxy-4-qui nol'1 ne- car boxyl1c acl

2-[1, 1's- Bi phenyl'J-4-yI- 125 17 267 3. 6% 6T&é 3-nydroxy- 4-
qui nol i necarboxylic acid 40 45 50 55 paiEP NinBeP 954 nR1 fﬂgﬁﬁ
(ébmﬂlnued) Treat ment of Adjuvant | ndp Aroltri tigat wt. Diameter

Compound mg/kg Animals- (gm) (mm)

10 2-(4-Bromophenyl)~3- 25 11 244 9.9%
hydroxy-6-iodo-4-quino-
linecarboxylic acid

15 3-Hydroxy~2-(4-iodo- 50 15 314 9,.3*%
phenyl)-4-quinolinecar- '
boxylic acid

' 3-(Acetyloxy)=-2-[1,1'~ 12.5 14 319 7.7%
N 20 biphenyl]-4~-yl-4-quino~-
A linecarboxylic acid ’
3~-Hydroxy-6-methyl-2- 12.5 17 317 8.4*

[1,1'-biphenyl]~4~-yl-4~-
quinolinecarboxylic
acidqd

25

6,8-Dichloro-3~hydroxy- 12.5 13 301 8.4%
30 2-[1,1'-biphenyl)}-4~yl-

4-quinolinecarboxylic

acid

3-Hydroxy-8-methyl-2- 50 12 291 7.6%
[1,1'-biphenyl}-4-yl-4-~
quinolinecarboxylic acid

35

C 6~Fluoro-3-hydroxy-2- 3.13 8 284 9.68%
“ @ (1,1¢~biphenyl]~4~yl-4-
quinolinecarboxylic acid

2~(3,4-Dichlorophenyl)~- 50 14 269 9.2%
3~hydroxy-6-methyl -4~

% quinolinecarboxylic acid

2-(4-Chlorophenyl)-6- 25 13 - 276 8.1%
fluoro-3-hydroxy-4-
50 quinolinecarboxylic acid

56



Fi nal

Arthritic Daily Number ° Paw Dose of Rat W. Dianeter
Conpound ng/ kg Ani mal s ég@msgszeﬁmr) 10 2- (4- Bronophenyl ) - 3-
25 11 244 9. 9* hydroxy-6-1o0do-4 -quino- Ilnecarboxyllc acid
15 3- Hydr oxy- 2- (4-i odo- 50 15 314 9. 3*
phenyl ) - 4-qui nol i necar- boxylic acid 3-(Acetyloxy)-2-[1,1" 12.5 14
319 7.7 20 biphe | i necar boxylic acid
3- Hydr oxy- 6—etiH—2 126 14 31+ S~dt 25 '
[1,1' - bi phenyl ] -4-yl -4- quinolinecarboxylic acid 6,8-DiAxttheibdig- hydr oxy-
12.5 ¢ 13 301 8 4* 30 baily E ey’ . mipﬁbnyl Paw
4- q_/nollnecarboxyI$£ g ;? d f ﬁggn amet 5 12
291 7_6* ) pnvll 4-y 1 Nnolln boxvllc acid
6- Fl uoro-3-h d 5?; 284 9.68* 40
[1 1' - i phen%{ﬁ q‘fgéﬁ" y’fﬁ@%}; pecartdRyl i cthei d335(3, 4- Dscﬂrorophenyl)
4y~ linecarb 1045 3 -hydroxy-6- et hyl -
qU|noI|necarheﬁyI|c aci d 2 ( - Chl or ophenyl ) - 6- 25 13 276
8.1* fluoro-3-hydroxy-4- guinolinecarboxylic acid
6~Fluoro-2-(2'~fluoro- 6.25 17 273 8.1%
5 {1,1'-biphenyl]-4-yl)-3~
hydroxy~4-quinolinecar-
boxylic acid ]
. 20 6-Bromo-2-(4~-chloro- 50 14 295 8.1*%
\_/ phenyl)-3~hydroxy-4-
quinolinecarboxylic acid
6,8-Dichloro-2~(4- 50 12 271 8.4%
2% chlorophenyl) ~3~hydroxy-
4~quinolinecarboxylic
acid
" ap 2-(4-Chlorophenyl} -3~ 50 14 275 9.0%
hydroxy-6-methyl-4-
quinolinecarboxylic acid
6-Bromo-3-hydroxy-2-(4~ 50 14 322 8.7%
35 iodophenyl)-4-quinoline-
carboxylic acid
o 6-Fluoro-2-(4-fluoro- 25 17 273 10.5+*
40 phenyl)-3-hydroxy-4-
quinolinecarboxylic acid
6~-Bromo-3-hydroxy~2-(4'- 50 17 290 8.3%
methoxy{1,1'~biphenyl]}-
45 4-yl)-4-quinolinecar-
boxylic acid
50
55



55.7 -EP 0 305 952 BI TABﬁEJiI (conti-nued] Arthritic 5

Dai | y Number Fi nal Paw Dos §g f£fat W. D anmeter Conpound
ng/ kg Animals - (gm (mm 3- (2%%?3 0%5532 [1,1" - 6. 25 17 325
9.0* 10 bi phenyl | - 4-yl - 6- brono- - 4- qU|noI|necarboxyI|c acid
6- Fl uoro-2-(2'-fl uoro- 6. 25 7 3 8. 1%
[1,1'-bipheny|] 4-yl) - 3- hydroTAB %%%%glboxyllc acid 20
6- Br ono- 2- ( 4-ThIOTO- 50 IZ 295 5 ™
phenyl ) - 3- hydr oxy- 4- qumollnecarboxleJa %lm 6 orﬁr ific 50
12 291 8.4* 25 chlorophggy 3 Byﬁr qu ddecarboxylic
id, 30 2- (4- Chl ocerpsund ) - 3- ®Y/ kg Animalé- (mm) 9. 0*
hy oxy- 6- et 50
14 322 ,ngﬁg_23§4_f1udf3dophengg) 4- qu&gollryi% carboxgdd*c aC|d
6- Fluoro 2- (4-§ﬁéﬂy1q_3-hyé§5xy-4-
qulnolinecarboxylic ac1d
2-(2,4-Difluorophenyl)- 50 14 300 8.2%
6~fluoro~3-hydroxy-4-
5 quinolinecarboxylic acid
6~Bromo-2-(2,4-difluoro~ 50 15 270 8.9% °
phenyl)-3-hydroxy-4- '
quinolinecarboxylic acid
: , 20
U
6-Chloro~3~hydroxy-2~ 50 15 269 7.3%
(4'-methoxy({l,1'~bi-
phenyl}-4-yl)-4-quino-
25 linecarboxylic acid
6-Fluoro~3~-hydroxy-2-~ 25 17 286 8.4*
(4'-methoxy([1l,1'-bi~
phenylj)-4-yl)-4-quino-
30 linecarboxylic acid
6,8-Dichloro-2~(3,4~-di- 25 7 298 8.1%
chlorophenyl)-3—hydroxy-
35 4-quinolinecarboxylic
acid
- 6,8-Dichloro~-3-hydroxy~ S50 12 276 8.6%
N 2~(4-iodophenyl)-4-

quinolinecarboxylic acid

*Statistically significant suppression of arthritic paw
diameter relative to the arthritic controls.

% p = <.05 by students t test.

The inhibition of progressive joint deterioration was demonstrated by the following tost.

Inhibition of Progressive Joint Dastruction

50
This protocol is identical to the experiment whose results were described in Table 1. At the end of 23
days the rats were killed, their left hind paws amputated and radiographic evaluation was made as follows:
Joint roentgraphs of the left hind paws were prepared on Polaroid x-ray film (type 55) using a Faxitron x-ray
unit (Model 43805-N, Hewlett Packard, McMinnville, OR). The focus to film distance was 45cm and the
56 exposure to the x-ray source was 5 minutes at 60KVP. Each radiograph was graded (blind) for the presence
and severity of the following parameters:
a) juxtaarticular erosions of the tarsal bones; and
b) cartilage space narrowing.



40, phenyl ) - 3- hydr oxy-4- gui nol i necarboxylic acid

6- Br ono- 3- hydr oxy-2-(4'- 50 P %35 952 g0 8. 3*

met hoxy[ 1, 1' - bi phenyl ] - 45 -y? -4-qui nol i necar- boxylic acid 50 55 8
EP 0 305 952 B1 TABLE Il (continued) Arthritic 5

Dai 'y Nunmbggrade drb 4 (with 0 = normal akde/\= 96\ changes)fwas assignddad edé of thel panaptetxs.
Conmpound  Again the statistical Ehiligincd betibis arthri{cidhtrols and treated ratswpre determined by the use

6- Br onD-oRStdbnis|t te3t The results of this test representative dofhpounds GFtiis invention are sho@t in igble
phenyl ) 48- hydr oxy- 4- qui nol i necarboxylic acid 2-(2,4-Di fluorophenyl)- 50
14 5 300 8.2* 6-fluoro-3-hydroxy-4- 15 qui nol i necar boxyl i c
acid 6-Bronp-2-(2,4-difluoro- 50 15 270 8. 9*
phbﬂyl)-S-hydroxy-4- 20 quiﬁgﬁgﬁgeglgoxylic acid
e 9.

6- Chl or 0- 3- hydr oxy- %? o 7.3*
(4" -nmethoxy[1, 1" - bi = boxylic acid
6- Fl ulir o- 3—hyeexy—2 25 +F 286 B4
(4" -methoxy[1, 1" -Dbi- X~-Ray Scores
Daily
Dose No. of Cartilage
15 Compound mg/kg Animals Erosions Space
Arthritic Controls - ° 9,668 3.12 3.27
(historical)
; I20
\./‘
2-{(4-Chlorophenyl)-3- 50 15 1.86* 2.29%
hydroxy-6-iodo-4-quino~
linecarboxylic acid
u .
6~Chloro-2~(4-chloro- 50 8 1.17% 1.67%*
phenyl)-3~-hydroxy-4-
quinolinecarboxylic acid
30
2-({1,1'-Biphenyl}~-4-yl~- 12.5 15 2.07% 1.67%
3-hydroxy-4-quinoline-
carboxylic acid
35 :
2-(4-Chlorophenyl)~3—- SO 17 1.53% 1.94%
hydroxy-4-quinoline-
: carboxylic acid
% _ _
2-(1,1'-Biphenyl]-4-yl- 12.5 17 1.64* 2.16%
6-bromo-3-hydroxy-4-
quinolinecarboxylic acid
© .
" 3-Hydroxy-2-(4-iodo- 50 15 1.57% 2.00%
phenyl)-4-quinolinecar-
boxylic acid
50
3-(Acetyloxy)-2-[1,1'~ 12.5 14 1.64% 1.64%*

biphenyl)-4-yl-4-quino-
linecarboxylic acid
55
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phenyl ] =4-yl)-4-quino-"30 - | i necarboxylic acid 6,8-D chloro-2-(3, 4-di -
25

. 7 - 298 * | or ophenyl ) - 3- hydr oxy- 35
4- qui nol i necarboxylic acid 6, 8-Di (‘:Eﬁloo%g?sggﬁqydroxy- 50 12
276 8. 6* 2-(4-iodophenyl)-4- 40 qgui nol i necar boxylic acid
*Statistically significant suppKkEgEi DIT ofcontbhuédy paw di aneter relative
to the arthritic controls. 45 p = <.05 by students t test. The

i nhi bition of progressive joint deterioration was denogs t t he
following test. Inhibition of Progressive Joint Destrugt#% %gbg%?s
protoca is identical to the experi jidose results were described in
Table 1. At the end of 23 days the rgjssdergokibged, their |giitisgepans
arﬁm’t ated and radi ogregpduryal uat i omg\Aey eEnmaEs f B b836ns JOi Shace
roent gr aphs - g--l-¢ Qg —paws Y= 3 B.a¢-80—0R--RPol-ar-oi-d 3 j
(type 55) usin Faxitron x-r uni t del, .43805- ett rd,
MM nnvf I | e, a?f He tﬁ‘ﬁ? islig_ d’fé’[ ncet las 452#‘(1 g?%\,{ t he gg&zgposure
to the x-ray 'héi (f}E at 60KVP. Each radi ograph was graded
(blind) for dresence and severity of the follow ng parameters: a)
juxtaarticular erosions of the tarsal bones; and b) cartil age space
narrow,pg. 9 EP~0-305 952 BI A grade of U 1O & (Wt O = normal—and 4 =
sever e Changes)s-pichicrdiBhydraash 1d.8 he pRranmet egs46#0ai n 2 hpg*
statistical 9-qni,fliiciiphdmgidpen-yli<hritic controls and treated rats were

det ermi ned by-gudndidmdcadbaleyliict test. The results of -this test on
represent at i aeidonpounds of this invention are shown in Table IIl. 5

. 20
\./’

3-Hydroxy-8-methyl-2- 50 12 1.95% 2.32%
(1,1'~biphenyl]-4~yl-4~
quinolinecarboxylic acid

25

6-Fluoro-3-hydroxy-2- 3.13 16 1.94% 2.13%
{1,1'-biphenyl}-4-yl—-4-~
quinolinecarboxylic acid

30 )

2~(3,4~Dichlorophenyl)- 50 14 2.29% 2.21%
3~-hydroxy~6-methyl-4-~
quinolinecarboxylic acid

35

2~ (4-Chlorophenyl) -6~ 25 13 1.21% 1.42*
fluoro-3-hydroxy-4-
quinolinecarboxylic acid

3-(Acetyloxy)-2-[1,1'- 6.25 17 1.71% 2.06%
biphenyl)-4-yl-6-bromo-
-4-quinolinecarboxylic

4 acid '

50

85

11



TABLE ]I Inhibition of Induced Joint Deterioration 10 X-Ray Scores Daily

Dose No. of Cartil age B1 ng/ kg Ani mal s Er osi ons
Space Arthritic Controls @586%2% 3.12 3.27 (historical) 20
2- (4- Chl or ophenyl ) - 3- 50 15 1. 86* 2. 29*

hydr oxy- 6-i odo- 4- qui no- | i necxBLEXYLI c(68ohtinrbed) Chl or o- 2- (4-chl oro- 50
8 1.17* 1.67* phenyl)-3-hydroxy-4- quinolinecarboxylic acid 30
2-[1,1 -Biphenyl|-4-yl- 12.5 15 2.07* 1.673_

3- hydr oxy- 4- qui nol i ne- carboxylic acid 35 2-(4-Ch|or§pﬁ%¥v§f9§95 50 17

1.53*s 1. 94* hydroxy-4-qui nol i nep, £f4,00xylic acid 40
2-11,1'-Biphenyl]-4-yl- 12.5 17 pogd- 685, of 2-16* 6-bregpedibydroxy-4-
qu¥ﬂbllnecarboxyhgbéggdhﬁﬁiS-Fydrqmg/ﬁg(ﬁniﬂgps Ero8fons 15space 1. 57*

2.00* phemyd)=4-guinolinecar-poxylic aci

10 6~Fluoro-2-(2'~fluoro- 6.25 17 2.53% 1.53%
{1,1'-biphenyl}-4-yl)-
3-hydroxy-4-quinoline-
carboxylic acid

15
6~-Bromo-2~(4~chloro- 50 14 2.19% 1.69%

phenyl)-3-hydroxy-4-

quinolinecarboxylic

acid -
20

6,8~Dichloro-2- (4~ 50 12 2.17% 1.75%
chlorophenyl)-3-
hydroxy-4-quinoline-

2 carboxylic acid

2-(4-Chlorophenyl)~3- 50 14 2.07* 1.43%
hydroxy-6-methyl—-4- '

a0 quinolinecarboxylic
acid

6-Bromo-3~hydroxy-2- 50 14 2.07+ 1.86%
35 (4-iodophenyl) -4~

quinolinecarboxylic

acid

\w  6-Fluoro-2-(4~fluoro- 25 17 2.6% 2.8
phenyl)-~3-hydroxy-4-
guinolinecarboxylic
acid

45
6-Bromo-3~hydroxy-2- 50 17 1.65%* 1.59%*

(4'~methoxy[1l,1'~bi-
phenyl]-4~yl)-4~quino-
linecarboxylic acid

50

55

12



50_3-(Acetyloxy) 2-[1,1'- 12.5 14 1. 64* 1. 64*
bi phenyl | - 4-yl - 4-qui no- |inecarbogs ¢ 576528125 10 EP 0 305 952 Bl TABLE

[1l (continued) X-Ray Scores 5 Dai |y Dose No.
of Cartllage Conpound ng/ kg Ani mal s Erosi ons Space 10
3- Hydr oxy- 6- net hyl - 2- 12.5 Q3% . 97*
[1,1 - blphenyl] 4-y| 4- qU|noIT gL cgﬁti 6, 8- Di chl or o- 3- hydr oxy-
12.5 246 2382~ {iT&}fUTpncuylj-H-yf-
4- qU|noI|necarboxyI|c acid 20 3- Hydr oxy- 8- met hyl - ¥gRay Sceores 1.95%
2.32* [4, 1" -bi phenyl]-4-yl-4- qU|noI|necarboxyI|c acrd‘?ﬁ
6- E;Horo 3- hydr oxy- 2- 3.13 16 gal Y9§* 2.13* cartil

bi phenyl | - 4-yI - I b artilage

P yll-4-y 8”'“8 | necar Q§ﬁlcagihgls Erosions Space

10 6~Bromo-2-~(4-fluoro- 50 12 2.17% 2.42%
phenyl) -3~-hydroxy-4-
quinolinecarboxylic
acid

15

2-(2,4-Difluorophenyl)~- 50 14 2.5% 1.79%*
6-fluoro-3-hydroxy-4-

quinolinecarboxylic

20 acid -

6-Bromo-2-(2,4~di~- 50 °~ 15 1.0% 1.67%
fluorophenyl)-3-hy-
droxy—-4-quinolinecar-

2 boxylic acid

6-Chloro-3-hydroxy-2- 50 15 1.67* 0.60%
(4*-methoxy(1l,1'~bi~ ’
phenyl]}~4-yl)-4-quino-

linecarboxylic acid

6-Fluoro-3-hydroxy-2- 25 17 2.22% 0.89%
% (4'-methoxy([1,1'-bi~

phenylj-4-yl)-4-quino-

linecarboxylic acid

O *Statistically significant suppression of arthritic pav
diameter relative to the arthritic controls.
P = <.05 by students t test.

45 The compounds of this invention may be orally administered to treat arthritis, for example, with an inert
diluent, or with an assimilable edible carrier, or they may be enclosed in hard or soft shell capsules, or they
may be compressed into tablets, or they may be incorporated directly with the food of the diet. For oral
therapeutic administration, these active compounds may be incorporated with excipients and used in the
form of tablets, capsules, elixirs, suspensions or syrups. Such compositions and preparations should contain

50 at least 0.1% of the active compound. The percentage of active compound in these compositions may, of
course, be varied and may conveniently be between 2% to 80% of the weight of the unit. The amount of
active compound in such therapeutically useful compositions is such that a suitable dosage will be obtained.
Preferred compositions according to this invention are prepared so that an oral dosage unit contains
between 50 and 250 mg of active compound.

55 The tablets or capsules may also confain a binder such as gum tragacanth, acacia, com starch or
gelatin; excipients such as dicalcium phosphate; a disintegrating agent such as com starch, potato starch or
alginic acid; a lubricant such as magnesium stearate; and a sweetening agent such as sucrose, lactose or
saccharin.

13



2- (.3, 4-Di chl or ophenyl ) - 50 14 2. 29* 2.21*
3- hydr oxy- 6- et hyl - 4- qui nol i necP?la%gl 5.2 gcid 35 2-(4-Chl orophenyl) - 6-
25 13 1.21* 1. 42* uor o- ﬁydroxy 4- qui nol i necar boxylic
acid 3-(Acetyloxy)-2-[1,1"- 6.25 17 1.71* 2. 06*
bi phenyl ] - Whytl the-dbsagérinit fordn L dapsuienE@ay Eoatain| inGddifion to aaiedklHE thdbabove fypd,@ 305
952 Bl Ti®kH karlidr sudh@eatatipoied) X- Ray Scores Daily Dose No. of
Carti | age Usiopothat materials maprtpb lpgpssat iasrebatingsra 3¢ othgywise Byoditycthel physical form of the
6- Fl uor odoﬁa@;ﬁhit fFbrUinstance, tablisiay be Coated with shellg@ ‘sugar or bbth5Rsyrup or elixir may contain,
[ 1, 1' bi ipradeitidn] todthy | aptive Ingredianty xeycraseqes A ciwpeteningcagetio Mpthyic ansic prayipgrabens as
6- Br onp-ressyyatived, a dya and flavging such as pherry or orarge figvor. 1. 69*
phgn’w ) - 3- IKyage @%tiye Lom nchomav fitocka piministered preoniprally, plufions ¢ gpigpprsiops §f4these
50 1astive compo%ds_]_ e preqfr 59 water suitably mixed with a surfactant such as hydroxypropylcel-
lulose. Dispersions can aiso be prepared in glycerol, liquid polysthylene glycols and mixtures thereof in oils.
70 Under ordinary conditions of storage and use, these preparations contain a preservative to prevent the
growth of microorganisms.

The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions
and sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all
cases, the form must be sterile and must be fluid to the extent that easy syringability exists. It must be

15 stable under the conditions of manufacture and storage and must be preserved against the contaminating
action of microorganisms such as bacteria and fungi. The carrier can be a solvent or dispersion medium
containing, for example, water, ethanol, polyol (e.g., glycerol, propylene glycol and liquid polyethylene
glycol), suitable mixtures thereof, and vegetable oils.

The invention will be described in greater dstail in conjunction with the following specific examples.

20

\/’ Example 1

2-{4-Chlorophenyl)-3-hydroxy-6-iodo-4-quinolinecarboxylic acid

25 This compound was prepared by the method of Marshall and Blanchard, J. Pharmacol., 95, 185 (1949),
mp 199.5-200°C.
The compounds of Examples 2-12, named below, were made by the same procedure.

30 Example Name MP°C
2 6-Chloro-2-{(4-chlorophenyl)-3-hydroxy-4-quinlinecarboxylic acid 212-214
3 2-[1,1"-Biphenyl}-4-yl-3-hydroxy-4-quinolinecarboxylic acid 196-201
4 2-(4-Chlorophenyl)-3-hydroxy-4-quinolinecarboxylic acid 211-212
5 2-[1,1’-Biphenyl}-4-yl-6-bromo-3-hydroxy-4-quinolinecarboxylic acid 225
35 6 3-Hydroxy-8-methyl-2-(4-methylphenyl)-4-quinolinecarboxylic acid 155-157
7 2-(4-Bromophenyl)-3-hydroxy-6-iodo-4-quinolinecarboxylic acid 214.5-215.5
8 2-(4-Bromophenyl)-3-hydroxy-4-quinolinecarboxylic acid 248-249
9 3-Hydroxy-6-iodo-2-{4-iodophenyl)-4-quinclinecarboxylic acid 228-230
. 10 6-Bromo-2-(4-bromophenyl)-3-hydroxy-4-quinolinecarboxylic acid 216-217
N 40 11 8,8-Dibromo-2-(4-bromophenyl)-3-hydroxy-4-quinolinecarboxylic acid 212-213
12 3~-Hydroxy-2-(4-iodophenyl)-4-quinolinscarboxylic acid 253-255
Example 13
45—
3-(Acetyloxy)-2-[1,1'-biphenyl]-4-yl-4-quinolinecarboxylic acid
A 10.4 g portion of 2-[1,1"-biphenyl]-4-yl-3-hydroxy-4-quinolinecarboxylic acid was treated with 50 ml of
50 acetic anhydride and 20 drops of concentrated sulfuric acid. The mixture was heated for 1/2 hour on a
steam bath with occasional swirling, then poured into 300 ml of ice water, stirred and treated with sodium
bicarbonate solution until weakly acid. The solid was collected, washed with water, dried and recrystallized
from 400 mi of ethanol, giving 8.0 g of the desired product as yellow-orange crystals, mp 198-200°C.
85
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chl.or ophenyl ) - 3- hydroxy-4-quinoline- 25 carboxylic acid

2- (4- Chl or ophenyl) - 3- 50 o1 * 1. 43* hydroxy- 6-net hyl - 4-
30 quinolinecarboxylic acid 6-Br§%¥e§£ﬁ%%§%§xy-2- 50 14 2.07*
1.86* 35 (4-iodophenyl)-4- quinolinecarboxylic acid 6-Fluoro-2-(4-fluoro-

25 1Example 142. 6* 2.8 phenyl) -3 -hydroxy-4 - quinolinecarboxylic
acid 45 6-Bronp- 3- hydr oxy- 2- 50 17 1. 65* 1. 59*

(4' - met hoRyd. t-biphenigl-4-ylBtileery-B] 1-akohakyloxid-drauimilineckrboxglicaacidoxyl i ¢ acid 50 55 12
EP O 305 952 B1 TABLE IIl (continued) X-Ray Scores 5 Daily Dose No. of

Cartil age Cdhyvseangion of 3.59 g. of 8-fluoro-3-hydugrykay(1 Artiinkenvy-4Eauinolingeasboxyligseid én 17 mL of
T hexanoic anhydride was treated with 6 drops of sulfuric acid. The mixture was stirred (over-head) and
— heated at 100 C. (steam-bath) for 3 hours. The reaction mixture was cooled and poured over 100 g. of ice.

The aqueous suspension was neutralized to pH=7 with 5N NaOH. After stirring for 16 min., the ester was
extracted from the aqueous phase with ethyl acetate (200 mL). The organic extract was washed with brine,

10 dried over magnesium sulfate, filtered and then concentrated to approximately 26 mL. The resuiting
crystalline solid was collected, washed with cold ethylacetate and air-dried to afford 2.2 g of the desired
product, m.p. 179-206°C. '

Example 156
15
2-[1,1-biphenyl]-4-yi-6-flucro-3-{(1-oxopentyl)oxyl-4-quinolinecarboxylic acid

A suspension of 3.59 g. of 6-fluoro-3-hydroxy-2-(1,1"-biphenyl)-4--quinolinecarboxylic acid in 17 mL of

valeric anhydride was treated with 6 drops of sulfuric acid. The mixture was stirred (over-head) and heated

. 20 at 100°C. (steam-bath) for 3 hours. The reaction mixture was cooled and poured over 100 g of ice. The
/ _ agqueous suspension was neutralized to pH=7 with 5N NaOH. After stiring for 15 min., the ester was
extracted from the aqueous phase with ethyl acetate (200 mL). The organic exiract was washed with brine,

dried over magnesium sulfate, filtered and then concentrated to approximately 256 mL. The resulting

crystalline solid was collected, washed with cold ethylacetate and air-dried to afford 3.0 g. of the desired

25 product, m.p. 214-217°C.

Example 16

2-{1,1-biphenyl}-4-yl-3-(2,2-dimethyl-1-oxopropoxy)-8-fluoro--4-quincfinecarboxylic acid

30
A suspension of 3.59 g. of 8-fluoro-3-hydroxy-2-(1,1"-biphenyl)-4--quinolinecarboxylic acid in 17 mi of
trimethylacstic anhydride was treated with 6 drops of sulfuric acid. The mixture was stirred (over-head) and
heated at 100 °C. (steam-bath) for 3 hours. The reaction mixture was cooled and poured over 100 g. of ice.
The aqueous suspension was neutralized o pH=7 with SN NaOH. After stirring for 15 min., the ester was
35 extracted from the aqueous phase with ethylacetate (200 mL). The organic extract was washed with brine,
dried over magnesium sulfate, fillered and then concentrated to approximately 15 mL. The resulting
crystalline solid was collected washed with cold ethylacetate and air-dried to afford 2.8 g of the desired
product, m.p. 215-217°C.

' Example 17

2-[1,1"-biphenyl}-4-yl-3-(2-methyl-1-oxopropoxy)-6-fluoro-4-quinolinecarboxylic acid

A suspension of 2.5 g. of 8-fluoro3-hydroxy-2-(1,1"-biphenyl)-4--quinolinecarboxylic acid in 20 mL of

45 isobutyric anhydride was treated with 6 drops of sulfuric acid. The mixture was stirred (over-head) and

heated at 100°C. (steam-bath) for 3 hours. The reaction mixture was cooled and poured over 100 g. of ice.

The aqueous suspension was neutralized to pH=7 with 5N NaOH. After stirring for 15 min., the ester was

extracted from the aqueous phase with ethylacelate (200 mL). The organic extract was washed with brine,

dried over magnesium sulfate, filtered and then concentrated to approximately 15 mL. The resulting

s0 crystalline solid was collected, washed with cold ethylacetate and air-dried to afford 0.7 g of the desired
product, m.p. 201-204°C.

Example 18

55 2-[1,1'-biphenyl}-4-yl-3-(1-oxobutoxy)-4-quinolinecarboxylic acid

A suspension of 3.0 g of 3-hydroxy-2-(1,1"-biphenyl)-4--quinolinecarboxylic acid in 15 mL of butyric
anhydride was treated with -6 drops of sulfuric acid. The mixture was stirred (over-head) and heated at

15



10 . 6-Bronp-2-(4-fluoro- - 50 12

2.17*

2. 42% phenyl ) - 3- BB Q9% ¥s4g1dui nol i necarboxylic acid 15

2-(2,4-D fluorophenyl) - 14 2. 5*

1.79* 6-fluoro-3- hydroxy 4 qgui nol i necar boxylic acid 20 6- Brono- 2- (2, 4-di -

50

100 * 0. Ssteam-bath) for 3 ho@$. The reaction mixtuth. @as* cobled @na pdsaitingl JrysBalling -solid was

dr oxy- 4-aplected] washartiwith @l ethyldgeiaty |and: aipdried 16-aftind 8.0y &-they desived, praduct, niE) 195-

15

196°C. 1, 67+ 0.60* (4'-methoxy[1,1' -bi- 30

phenyl ] 4-yl)-4-quino- |inecarboxylic acid 6-Fl uoro-3-hydroxy- 2- 25

17

Example 39 2 0.89* 35 ( 4'-methoxy[1,1'-bi-
no- |inecarboxylic acid 40 *Statlstlcal l'y significant

yl)

| 4-
sugﬁye]s<3 HW’W'Bﬂ?%F'Wrg i 1fb'9119M]ﬂ3 @Pnquﬂl?%"Fs"?ﬂdt o the arthritic controls.
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active compound. The percentage of active conmpound in these conpositions

may, of Pemps®ed be varied and may conveniently be between 2% to 60% of the
The anpbunt of active conpound in such therapeutically

wei ght

of the unit.

use{/qlzo cOrPiolro-Bhndroy 2[5 trbiphanki-yig-qinplinedatboxyiioediche Wi | | be obt ai ned.

25

30

35

50

55

A suspension of 21 g of 5,7-dichloro-2,3-indolinedione in 120 mi of water was treated with a sufficient
amount of a solution of 16.6 g of sodium hydroxide in 55 ml of water to provide solution. A warm solution of
25.4 g of acetoxyacetylbiphenyl in 350 ml of ethanol was added, followed by the balance of the alkali
solution. The mixture was refluxed for 2.5 hours. During the fast 1/2 hour 50 ml of ethanol was distilled off. A
300 m! portion of water was added, the mixture was stirred, cooled and filtered through diatomaceous earth.
The solid was taken up in 1500 mi of water containing 100 ml of 10N sodium hydroxide, filtered and the
filtrate treated with 32 mi of concentrated hydrochioric acid and 10 mi of glacial acetic acid. The resulting
solid was dissolved in 400 ml of hot cellosolve, filtered and precipitated with water, giving 18.5 g of the
desired product, mp 215-217°C.

Example 21

3-Hydroxy-8-methyl-2-[1,1*-biphenyl}-4-yl-4-quinolinecarboxylic acid

A suspension of 16.1 g of 7-methyl-2,3-indolinedione in 120 mi of water was treated with a sufficient
amount of a solution of 16.6 g of sodium hydroxide in 55 ml of water to provide solution. A warm solution of
25.4 g of acetoxyacsetylbiphenyl in 350 ml of ethanol was added, followed by the balance of the alkali
solution. The mixture was refluxed for 2.5 hours. During the last 1/2 hour 50 mi of ethanol was distilled off. A
300 m! portion of water was added, the mixture was stirred, cooled and filtered through diatomaceous earth.
The filtrate was treated with 34 ml of concenirated hydrochloric acid and 12 ml of glacial acstic acid. The
resulting solid was collected and recrystallized from ethanol/water, giving 13.6 g of the desired product, mp
178-180°C. .

Example 22

6-Fluoro-3-hydroxy-2-[1,1'-biphenyl]-4-yi-4-quinolinecarboxyfic acid

A suspension of 6.6 g of 5-fluoro-2,3-indolinedione in 48 ml of water was treated with a sufficient
amount of a solution of 6.62 g of sodium hydroxide in 22 mi of water to provide solution. A warm solution of
10.17 g of acetoxyacetylbiphenyl in 80 ml of ethanol was added, followed by the balance of the alkali
solution. The mixture was refiuxed for 3 hours. During the last 1/2 hour 100 mi of ethanol was distilled off. A
103 ml portion of water was added, the mixture was stirred, cooled and filtered through diatomaceous earth.
The filtrate was treated with 13.6 mi of concenirated hydrochloric acid and 4.38 ml of glacial acetic acid and
stirred for 30 minutes. The resulting precipitate was collected, washed with water and ether and air dried.
The resulting solid was stirred and heated in 400 ml of ethanol. The solid was collected, washed with water
and dried giving 11.2 g of the desired product, mp 252-254° C.
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Preferred conpositions according to this invention are prepared so that an
oral dosage unit contains between gplp goiesa) "y of active conpound. 55
The tabl ets or capsules may al so contain a binder such as gumtragacanth,
acacia, corn starch or gelatin; excipients such as dical cium phosphate; a
di si nt egr &amplp 28gent such as corn starch, potato starch or alginic acid; a
| ubricant such as nagnesi um stearate; and a sweeteni ng agent such as
sucrose, PéHhtBighiorephenyhdwidipiyr§:mettyl-4-quirpinecariagicggl® B1 \When t he dosage unit
formis a capsule it nmay contain, in addition to materials of the above
type, & |iqul BseeRsion @r‘séLﬂ:?f Syeettyl-2.&indolinedligns in/420; g of walerwas troated witinp SuffiRiapt he
prg[/ent aém‘?}’@h‘?f aﬁ@%‘"%ﬁfﬂ%g 8‘(??8‘!‘%“&‘8“ d‘PF "‘{‘I’Té"a h 3‘1"‘6’59? s‘?"&P?n‘o‘gl"E‘ﬁg“‘ﬂ’Bé’hge

4— |ch

I oL j of?.A

syrup or ?"ﬁ? w ngfi’ jﬁ,&L_ o
Zugr Osew ggf (3 a ac d| e nce r hy S{{iﬁ%g %ﬁ gac% ?:‘ga%érc\é .JTfo? S,
ye a f s%ﬁd ssolvél’if "800 |I| ¥ un

ff bt cEifd)
may al so r : | [
active coal:‘rgbogat w&*‘i‘%@be Spggflr ed in wa)éoltd er su}a‘?&ﬁ?%g W&&Qﬁd %Qi?ed%)d

m xed wt a sur fa?ﬁ%nt

such as hydrvama QY denbihi- procbdums Clescrbetiaf ERnAbS 1828) tﬁb' SMphRdPliseRas ﬁ\g fdllemg
gl ycer gk, ThdigiViag ER@IpE bRSE R&prapars0l s and mi xtures thereof in oil
Under ordinary conditions of storage and use, these preparations cont a| n a

preservative to prevent the growth of m croorgani sns. The pharnaceutica
forms suitable for injectable use include sterile agueous sol utions or

di spersions and sterile powlers for the extenporaneous preparation of
sterileeinjectable solutions or dispersions. In all cases, the formnust be
steefle and nust be fluid to the extent that easy syrlngablllty exists. It
must be 15 stable under the conditions of manufacture and storage and nust
be preserved agai nst the contam nating action of m croorgani sns such as
bacteria and fungi. The carrier can be a solvent or dispersion nmedium
contai ffng, for exanple, water, ethanol, polyol (e.g., glycerol, propylene
gl ycol and liquid polyethylene glycol), suitable m xtures thereof, and
vegetable oils. The invention will be described in greater detail in
conjunction with the foll ow ng specific exanples. 20 20 Exanmple 1

2- (4- Chl or ophenyl ) - 3- hydr oxy- 6-i odo- 4- qui nol i necar boxylic acid

35

50

656

17



25, Thi s conmpound was prepared by the nmethod of Marshall and Bl anchard,
J. Pharmacol ., 95, 185 (1949), mgplPSosesa@y C. The conpounds of Exanpl es
2-12, nanmed bel ow, were nede by the same procedure. 30 Exanpl e

Nane [err] 2

6- Chl oro- 2- (4-chl or ophenyl ) - 3- hydr oxy- 4- qui nl i necarboxylic acid 212-214 3

2-[1 ' - Bi phenyl ]-4-yl -B- Qydr pxy- 4-qwi Pl i necapboxyl c acijd 196-201 4
2- (& ChI or ophenyl ) - 3- hydf ogy- 4} qQi nol iingtar boky&i ¢ pc@d 211-212 5
2-[1,1' - Bi phenyl ] - 4-y}&,6} bgonof 3Lhydr Qxy4 4- quj n§l i nechrboxylic acid 225 35
6 5 3- Hydr oxy- 6- nef By| - 2- (4} ngt hyl ﬂhc{hyl ) - #-Qui npl dnecafboxylic acid
-157 7 2- (4- Br pnopheny! ) - 3- hydrfoxy- 6-i pdo«#-fui nol i necar boxylic acid
21475-215.5 8 2- (B-Br or’rq'phnnylg 34hydg oxy} 4- @i nol i nec4r boxylic acid
248- 249 9 3- Hydr oky- b- i otlo} 25#- i Qdgpfeny| ) - R quind i nﬁecar boxylic acid
228- 238 6- Br po- 2t (14 Br br@ﬁhenil )g—%— hydr &8/- - g, nolli necar boxyl i c
acid 218-217 40 1 2% | &3 35 | 23
6, 8- Di br onp- 2- (4- br onpphen@l - B- Byifir oy 4T qui hotigepafibxylji c acid
212-213 12 3- Hydr pxy} 2g@@- | ofigpherjyld g4- qpi §ft i peB boyyl i c acid
253-255 45 Exanple 1B,{ & § 5 g8 58 =2
3-(Acapyl oxy)-2-[1, 1' { & phergyl | - 49! - 4- || n@&rpoRydiclacid A 10.4 g
portion of 2-[1,1'-bipfenytid 4t y8- hydighfyg 4; qlitho| i B ar Boxylic acid was
treated with 50 m of | ackt E@ aph9di d¢ dngl 20 dfdbs o:, ongent r at ed
sul furic acid. The m KtU’eﬁgs hegied f @Y 2 hg% bnyF' st gam bath with
occasional swirling, fheh gd rbdxi‘pto 3Py pfyie| whtter, |stirred and
treated with sodiumb ca'b'grpt ] ut| or[, wgil feuk| yg@aeid| The solid was
col‘-écted, washed with watgry H arjd £ yht @I kel §romh 400 m  of
et hanol, giving 6.0 gjof}t d rie rtgig(g bs OVl | ofgarjge crystals, np
[err]. 55 14 EP O EOS 9 BiL §x‘ lle s & T ®aa
2-[1,1 -bi phenyl ] -4y} - 6} f vOr p %ﬁ qxdhe-xyl ) 0RY] - - §ut ®olji necar boxylic
acid 5° A suspengipn pf 3.5p \ .
6-f 1 uor o- 3- hydroxy+-{ 1, {' 3bi p1eny| ) A-qw nol [ ngcar poBylic facid in 17 L of
hexanoi ¢ anhydri de 5 ot 'egt ed vvg‘th 6 drops of gul fur@c acild. The m xture
was stirred (over- adﬁ ang hept @d at [@-_‘Fr] ) (gteah at h) {for 3 hours. The
reactign m xture was :§o eg‘oanj goured oyer 1DOxq, pfxice.
| g5 | 3 23 3% | 28
o | > P} 0, o Svi) Sy
Al &0 > oy 2o oo
o| a8 | @ 89 a8 | aa
gl 6.1 8 23 SR - P
35 ol "o o B Dy L He | Ho
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The: aqueous suspension was neutralized to pH= 7 with 5N NaOH. After
stirring for 15 mn., the ester wagp@y4dosdgsb®qy from the aqueous phase with

et hyl
dried over

acetate (200 ni).
magnesi um sul f at e,

The organi c extract was washed with brine,
filtered and then concentrated to

10

approximately 25 nL. The resulting crystalline solid was collected, washed

with cold ethyl acet atle
product, mp. [err].

2-[1, 1' - bi phenyl ] -4-yj
aci d A Suspension of

6- f\l_uor o- 3- hydr oxy- 2-
of val eric anhydride
was stirred (over-he
The reagtion m xture
suspensi on was heutr

mn., the ester was
(200 nL). The organi
sulfate, filtered an

resultisg crystallin
and air-dried to aff
Exanpl e 16

2-[1,1' - bi phenyl ] - 4-
rboxylic acid 30 A s

m xture was stirre
hours. The reactio
aqueous_suspensi on
for 15%in., the e
et hyl acetate (200

over nmagnesi um su

m.. The resulting

ethyl acgtate and aj
215-217 C. 40 Exa
2-[1,1" -bi phenyl] -
ylic acid A suspensid
6- f | uor 03- hydr oxy- 2- (
45 i sabutyric anhydrfi
m xture was stirred (
hours. The reaction ﬁ
aqueous suspensi on wds
foQV;S mn., the estqr

40

45

50
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Ex. 2,3-Indolinedione
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extracted fromthe aqueous -phase with ethylacelate (200 nL). The organic
extract was washed with brine, (E?,ioeqq;cgré?rmrmgnesi umsul fate, filtered and
then concentrated to approxi mate The resulting 50 «crystalline
solid was col |l ected, washed with cold ethylacetate and air-dried to afford
0.7 g of the desired product, mp. 201-204 C Exanple 18 55 2-[1,1

- bi phenyl ] -4-yl - 3-(1-,0xobut,oxy) - 4- qw nol i necarboxylic a¢id A $uspension of
3.0 g of 3-hydroxy-2-(®B 1 -|bi®heny|)B4--q Hﬁllneqa%ox Igc ag¢id in 15 nL
of butyric anhydri was triefted MtR 6 drlopg® of $ufif ur i c Yaci The m xture
was sgirred (over-%ed)gan Heat ed| afy 15 &P 0 ] §1 [err].
(steam bath) for 3§ Adurs. Thevreacli &n ni Xt e wag & d apd|resulting
crygtal line solid ]wag c'ojgl ct e84, washel wiith, col d cetdt ¢ and
air-dried to afforld 2. G _&e d«=su,>g§d ofdet , |r 2.a196 C. 5
Exanpl e 19 3- Hydr dxy-{6 o t yI %—[1 2Bi ph n%lﬂ 44 uimgl ilnecar boxylic
acid /& m xture of |30 [g 8 r@_lghy Zﬁaﬁl nd rﬁadlc . m|{ of water and
30.6 g of sodium Hydrox_g i g 100 g of S B ct’i‘éﬁ‘ With a
sol ution of 47.4 ¢ of| &@t xy@g,etyl bigheny rﬁSO( 3 e\i'éarol. The
mixture was refluded |f o &3 jhoprts, " §hgnt 250 n’.s‘a’)f dt hal wag rlenoved by
distillation. A 5dogni POrtf opgof Yager, wap &diled,| thE miF orq was stirred,
coolelf to roomtenpgrat:‘urs:e angifl | jered t hf o di ®& darth. The
filtrate was acidilf Beld Wit hl 69 i, cfrg:ppcpeﬂt’r;’d;ed hy#igodhlBi d acid and 20
m of glacial acet& jack@ [Thggsil spl 9 was %4 [taken up in
dil ute ammoni a and t hle é‘?oﬁ uS'Ig,eopcrtd m cpl et eq. s d 15 was
di ssolved in 7.4N jampni 4, fi{st&_’ged QDr ecBd iyat kadi al acetic
acid; giving 32.0 |g of {fe de§i%-%d prpglatt | @ger e |20 20
6, 8- Di chl or o- 3- hyd oxy-%%l lo-1 c.pre ng4 Y- 4 ®Fqui carboxylic acid A
suspensi on of 21 gl of | 5a#& d c%l«-o 0-|2, dl-md)l itned dn 2B §1| of water was
treated with a suffic| S apoiiri gof s‘og gt 1 ob Fofi um
hydroxd de in 55 ni| of | wat%r tg"ﬁpowd‘é sol *tion. A lutipn of 25.4 g
of acetoxyacetylpi bhepyl in|350 m lof ethanol was ol | omed by the
bal ance of the &lkpli 2% sofution. [The m Xjurgg,wasi rg dgof 2.5 hours.
During the last 2/ p$hbug $0| n of h&nol \a %i stj 1§ f.2A 300 m
portion of waterdwagl pdded, |t B mi Xt Be was prrefl, §cool e Snp filtered
through di at omacgolis pagtd. E E 2 >8 | L9
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The sol.id was taken up in 2500 ml of water containing 100 m of 10N sodi um

hydroxide, filtered and the filtrgdg
hydrochl oric acid and 10 m of gl acl

di ssolved in 400 nl of hot cell osol ve,

wat er ,

giving 18.5

3- Hydr oxy- 8- net hyl -
suspensi on of 16.1

hydr oxsde in 55 mi
of acet oxyacetyl bip

bat4

During the last 1/2
portion of water wa
t hr ougH di at onaceou
concentrat ed hydroc
resulting solid was
13.6 g of the desir
6- Fl uor.0- 3- hydr oxy-
suspension of 6.6 g

portion of water
t hrough di at omac
concentrated hydrg

dried giving 11. Z490

Exanpl e 23 2- (3, 4qDi
acid 5%
of water was treated

36

40

45

50

55

nce of the al kafi

gf)é

gsgfl with 32 m of concentrated
acetfc acid. The resulting solid was

filtered and precipitated with

the 80 desijred ppoduct, 215- :Flz, C anple 21
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EP.0 305 952 Bl [err] 55 200 EP 0 305 952 Bl [err] 2 @gw% 952 Bl

[err] 22 EP 0 305 952 Bl d ai mgp(g sd58289r t he foII
States: AT, BE, CH DE, FR GB, IT, LI, LU NL, SE 1. A*comp ””"j

formula: 5 10 15 [err] whereln[err] is
hydr ogen, clamtsogen or al kyl [err] is hydrogen, hal ogen, trifluoronethyl or
al kyl ([ er Claims foethe JfollowinglGotitracting Statesl :|ATBE; |Chix DE,[F8; @B, IT, L5 LU,NL SEior onet hyl ,
hal ogen, hydroxy, alkyl [err] phenyl, 20 benzyl, phenoxy, phenylthio,
cycl oal kyf. [Aegompoun@ offthefformtlaor ophenoxy or nono-and di -substituted phenyl
wherei s t he substituents are hal ogen or al koxy [err] and [err] is hydrogen
or. hal ogen; with the proviso that when Jerr] is hydrogen, nmethyl or brono,
R2's hydrogen, nethyl, chloro, brono Qgmo, and [err] is hydroxy, then
R4 may not be chl oro, bromk [

10

15 El RS’

wherein Ry is hydrogen, halogen or alkyl(Ci-Cs); Rz is hydrogen, halogen, trifluoromethyt or alkyl(Ci-
Cs); Rs is hydroxy or alkanoyloxy(C2-Cs); Rs is frifiuoromethyl, halogen, hydroxy, alkyl(Ci-Cs). phenyl,
20 benzyl, phenoxy, phenylthio, cycloalkyl(Cs-Cs), 2,4-dichlorophenoxy or mono-and di-substituted phenyl
o/ wherein the substituents. are halogen or alkoxy(C1-Cs); and Rs is hydrogen or halogen; with the proviso
that when R; is hydrogen, methyl or bromo, Rz is hydrogen, methyl, chloro, bromo or iodo, and Rs is
hydroxy, then Rs may not be chloro, bromo, iodo, methyl or phenyl.

25 2. The compound according to Claim 1, wherein the compound is 6-fluoro-3-hydroxy-2-{1,1'-biphenyl}-4-
yl-4--quinolinecarboxylic acid, 3-(acetyloxy)-2-[1,1'-biphenyl--4-yl-4-quinolinecarboxylic acid, or 6,8-
dichloro--3-hydroxy-2-[1-1'-biphenyl]-4-quinolinecarboxylic acid.

3. The compound according to Claim 1, wherein the compound is B-fluoro-2-(2'-fluoro[1,1"-biphenyl}-3-

30 hydroxy-4-quinolinecarboxylic acid, 6,8-dichloro-2-(3 [A-dichlorophenyl)-3-hydroxy-4-quinolinecarboxylic

acid, 3-(acetyloxy)-2-[1,1"-biphenyl}-4-yl-8-bromo-4-quinolinecarboxylic acid, or 6-fluor-3-hydroxy-2(4'-
methoxy[1,1"-biphenyl]-4-yl)-4-quinolinecarboxylic acid.

4. A process for producing a compound of the formula:
85

CoH
- EX A Rs
N a0
R
N/ _ 4
® R, Rs

wherein Ri, Rz, Ra, Re and Rs are as defined in Claim 1 which comprises reacting a 2,3-indolinedione
of the formula:
50

56
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25. 2. The compound according to Claim1, wherein the—eenapound
6-fl uoro-3-hydroxy-2-[1, 1' - bi phegplglapd sy B14- - qui nol i necar box
3-(acetyloxy)-2-[1,1"-bi phenyl --4-yl-4- unnollnecarbo M"HHE
di chl oro- - 3- hydroxy-2-[1-1 ' -bi phenyl ] - 4- qU|noI|necar cl
conpound accordlng to Cla|n11 mhereln t he conpound is

S
lic acid,
L
L S "%

3 (acétyl oxy)-2-[1, 1" -bi phenyl ]
6-f | uor-3-hydroxy-2(4' - methoxy[ 1,
crd. 4. A process for producing a ¢onpoundjy of the fornula 35 [err] 40 45

mhereln [err] are as defined in d@m1l ch conprises reacting a

2, 3- |ndoI|ned|one of the formul a: 123 P 0 305 952 Bl [err] wherein

[err] %are as hereinbefore defined in basic aqueous solution with a | ower

al kanol i c Eveénu hoshd% o 2 fRln g&ps 491G R badidBul ot Bilds @%@ gﬂr(anﬁé fh) "

[err] and W abetsHhEnofs ore |ne err

t he reflux tenperature t e reaction nlxture 30 5. A conpound of the
formulga: 35 [err] 40 wherein [err] is hydrogen,
halogen or [err] is hydrogen, halogen, trifluoromethyl or alkyl [err]-
[err] is hydroxy or al kanoyl oxy, isMrifluoronethyl, halogen,

hydroxy:, alkyl ferr], phpsyl, C—CH,—R

20

k./.
ﬁiF

wherein R, and Rs are as hereinbefore defined and R is methyl or -0O-CO-alkyl(C1-Cs) at the reflux
temperature of the reaction mixture.

s0 5. A compound of the formula:

35 E

wherein R: is hydrogen, halogen or alkyl(C:1-Cs); Rz is hydrogen, halogen, trifluoromethyl or alkyl(Ci-
45 Cs); Rs is hydroxy or alkanoyloxy(C2-Cs); Rs is trifluoromethyl, halogen, hydroxy:, alkyl{(C1-Cs), phenyi,
benzyl, phenoxy, phenylthio, cycloalkyl(Cs-GCs), 2,4-dichlorophenoxy or mono-and di-substituted pheny!
wherein the substituents are halogen or alkoxy(C1-C3); and Rs is hydrogen or halogen; for use as a
medicament for treating arthritis in a mammal or for inducing immunosuppression in a mammal.

50

56
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benzyl ,. phenoxy, phenylthio, cycloalkyl [err] 2,4-dichlorophenoxy or

nono- and di - substituted phenyl ﬂlnt%%ﬁ leubst It uent “E"ﬁ
al koxy [err] and [err] is hydrogen or ogen; for use lmm" gmm“lf or
treating arthritis in a mammal or for inducing inmunosupprésston*inrf a*
mamal . 5Biainks Bfthe folloRing Ciatradting SBitesCIES, GB for the fol |l owi ng Contracting
States: ES, GR 1. A process for producing a conpound of the formula: 5
[err] 10 4.5 Anbrerees for greducihg @ eonippuhdotibeforrdd: ogen or al kyl [err] is hydrogen,
hal ogen, trifluoronethyl or aikyl [err]- [err] is hydroxy or al kanoyl oxy
[err] 4ds trifluoronethyl, halogen, hydCdk¥ alkyl .[err] phenyl, benzyl,
phenoxy, phenylthi o, cycloalkyl [err], 2 4~ di chl or ophenoxy or nono-and
di ~substituted phenyl 20f_ Qi p ubsqeiuents are hal ogen or al koxy
[err] and [err] is hydrogén) tHe proviso that when [err] is
hydrogen, methyl or brono, | oro, brono or iodo,
and [eﬂ?] i s hydroxy, then [\\ i odo, nethyl or
phenyl, which conprises react™Ng a 2, 8«nNj ¢ of ‘T¥He formula: 25
[err] 30 35 wherein [err] and [d4rr] are as her eNa4 /bre defined in basic
aqueous solution wth a | ower akkanolic solution gf an acetophenone of the
formul g; 40 [err] 50 wherein [efr]] and [err] are ‘as” herei nbefore defined
and Ris methyl or -OCOalkyl( [err] at the reflux tenperature of the
reaction m Xjindfef R: is hydrogen, halogen or alkyl(Ci-Ca); Re is hydrogen, halogen, trifluoromethyi or alkyl(C1-
Cs); Rs is hydroxy or alkanoyloxy(Cz2-Cs); R is trifluoromethyl, halogen, hydroxy, alkyl(C1-Cs), phenyl,
benzyl, phenoxy, phenylthio, cycloalkyl(Ca-Cs), 2,4-dichiorophenoxy or mono-and di-substituted pheny!
, . 20 wherein the substituents are halogen or alkoxy(C1-Cs); and Rs is hydrogen or halogen; with the proviso
N that when Rs is hydrogen, methyl or bromo, Rz is hydrogen, methyl, chloro, bromo or iodo, and R is
hydroxy, then Rs may not be chloro, bromo, iodo, methyl or phenyl, which comprises reacting a 2,3~
indolinedione of the formula:

dol i Medi,0

25

30

35
wherein R; and Rz are as hersinbefore defined in basic aqueous solution with a lower alkanolic solution
of an acetophenone of the formula:
s
“ —— o)
Il
© .

s

50
wherein R. and Rs are as hersinbefore defined and R is methyl or -0-CO-alkyl(C1-Cs) at the reflux
temperature of the reaction mixture.

2. The process according to Claim 1, wherein the compound is 6-fluoro-3-hydroxy-2-{1 ,1’-biphenyl]-4-yl-4-

&5 quinolinecarboxylic acid; 3-(acetyloxy)-2-[1,1'-biphenyl}-4-yl-4-quinolinecarboxylic acid, or 6,8-dichloro-
3-hydroxy-2-[1-1'-biphenyl}-4-quinolinecarboxylic acid.

25



2. .The process accordirig to Caim1, wherein the conpound i

6-fl uor o- 3- hydroxy-2-[1, 1' - bi phegplo]ﬁog}gj‘, P4 55 qui nol i 1"”"’“"""!“!1“”"’
acid, 3-(acetyloxy)-2-[1,1 -biphenyl]-4-yl-4-quinolinecarboxylie aci *
6, 8-di chl oro- 3-hydroxy-2-[1-1 '-biphenyl]-4-quinolinecarboxylic acid. 25

EP O 3053.95Re Bibcéds abbuedifyy @CERIM ACOKNkaH g dompéunaiisnediuorn-@-tior[t IrBipksappeund

i s 6-fl uor bydiexyA-quihdlinenampxiy)icl ‘acid) i §dichidrd-2-3;4-dityiidrophenyl)3-iydioRya4-guirdlirdeditokyiici C

aci d, 6, 8- deid.8-aeatyidy)2q1 A"-bibheriylldtybibremtiqlinQindepdboxyko/ acid, G i6riinbro-A-agdisxyaiay| | C

aci d, 3- ( aowthpxybixiy-biptienyil4-d)-4-giinolinecaythokylid agid.- 6- br om 4- qui nol i necar boxyl i c

aci d, sor 6-fl uoro-3-hydroxy-2(4'-

mef h xy['iﬁt&“ta%%‘ﬁ%z‘l lﬂ-4-y| Q 4- qui nol i necar boxylic acid. 5 Patentanspri Cche
Pat&nt anggientensaruchs fUr talganae ¥ertyagsstagten s A% fREe H,OF FRSB, 4L BENLSE B | T,

LI, LU NL, SE 1. Eine Verbindung der Fornel: 10 o 15 20

Rs wori n*REX&LRIEE gpiFomigl ogen oder C, bis C3-Alkyl ist; R2 Wasserstoff,
Hal og&h, Trifluornethyl oder C, bis C3-Al kyl ist; R3 Hydroxy oder C2 bis
Cg- Al kanoyl oxy ist; R4 Trifluornethyl, I %gen, Hydr oxy, 25 Cl bis

Cs- Al kyl, Phenyl, Benzyl, Phenoxy, PhendygFRhM o, Cs bis Cs-Cycl oal kyl,

2, 4- Di chl or phenoxy oder o-

Subst i¢ uent en Hal ogen odef “&, y”sithd und Rs Wasserstoff oder
Hal ogen i st, unter der Beding 4 veyser st of f, Met hyl oder
Bromist, R2 Wasserstoff, Met oy I st und R3 Hydroxy
ist, dann R4 nicht Chlor, Brem o0 hy heny *sein darf. 30 2.

Di e Ver bi ndung nach Anspruch 1, worin di e Verbridung :
6- Fl uer - 3- hydroxy-2-[1, 1' - bi phenﬁ,]-- 4-yl-4- chi Rolincarbonsaure,
B-Mtetyl oxy)-2-[1,1 '-biphenyl J-4-yl -4-chinolincarbensaure oder
6, 8-Di chl or-3- hydroxy-2-[1, 1'-bi phenyl ]-4-chinolincarbonsaure ist. 35 3.
Di e Ver bi n¥ergRinWasseraint on ader Gobip fs-dlkd ishicfeVasg » Halogen, Trifluormethyl oder
6- Fl uor - 2- CobistGerfthey] ist: R Hyrdrowy oor) Ge-bi Gapikapquvjaxyyist: i THithiomatik bialagenyivdroxy,
6, 8- DFthl o ?'-S&Cs'&'!w ipt}?ﬂb"opﬂﬁé'n?ﬂej‘%y PRopBIR Cagbis: G -Giicalke of- 4, Biprierpliepoxy oder
3- (Acet yl 0&9 o-ind di-substituiertes Pf'wny ist, worin die Substituenten Halogen oder C; bis Cs-Alkoxy sind und
asserstoff oder Halogen ist,
unter der Bedingung, daB, wenn R; Wasserstoff, Methyl oder Brom ist, R- Wasserstoff, Methyl, Chilor,
Brom oder Jod ist und Rs Hydroxy ist, dann R nicht Chlor, Brom, Jod, Methyl oder Phenyl sein darf.

2. Die Verbindung nach Anspruch 1, worin die Verbindung 6-Fluor-3-hydroxy-2-[1,1'-biphenyl]-4-yl-4-
chinolincarbonsdure, 3-(Acetyloxy)-2-[1,1'-biphenyl}-4-yl-4-chinolincarbonsfiure oder 6,8-Dichlor-3-
hydroxy-2-[1,1"-biphenyl]-4~chinclincarbons&ure ist.

35 3. Die Verbindung nach Anspruch 1, worin die Verbindung 6-Fluor-2-(2*-fluor[1,1'-biphenyl]-3-hydroxy-4-
chinolincarbonséure, 6,8-Dichlor-2-(3,4-dichlorphenyl)-3-hydroxy-4-chinolincarbons8urs, 3-(Acetyloxy)-2-
[1,1"-biphenyl]-4-yl-6-brom-4-chinolincarbons8ure oder 6-Fluor-3-hydroxy-2(4-methoxy[1,1"-biphenyl]-4-
yl)-4-chinolincarbons&ure ist.

“— 4 4. Ein Veriahren zum Herstellen einer Verbindung der Formel:

50

worin Ry, Rz, Rs, Rs und Rs die in Anspruch 1 angegebens Bedeutung haben, umfassend die
65 Umsetzung eines 2,3-Indolindions der Formel:

26



[1,.1' - bi-phenyl ] - 4-yi - 6-brom4-chi nol i ncar bonsaur e oder

6- Fl uor - 3- hydr oxy- 2(4' - met hoxy[ 1, 1gp pig Bi-4 vyl)-4- Chl
ist. 40 4. Ein Verfahren zum Her st el Peggg%elr Ver bi ndung d mnm mﬂm ﬁ“l
R I 50 R B

R, R2, R3, R4 und Rs die in Anspruch 1 angegebene Bedeutung haben
unf fassend die 55 Urset zung ei

-|ndoI|ndopns der Fornmel: 26

&1 scher wasseri ger Losung
mt einer Losung eines Acetophenons jder f en Fornmel in ei nem ni ederen
AIkanoI515 - ~0* r ----Clz S VPP RQ9R4 und R5 di e obige
Bedeyt ung haben und R Methyl oder -O-CQ-Akyf(C -Cs) ist, bei der

RI | uBt enper at ur der Reaktlonsnlschqﬂg 3045. EOne Vbrbindung der Fornmel:
R s R4~~~R R Rr 45 worin R
Wasser st of f, Hal ogen oder C, bis Cs- AIkyI ist; R2 Wasserstoff, Fﬁlogen

g; fA: Egﬁgﬂ gxonn u::s%%r fng E-E eﬂ%ulﬁi(ﬂ] ibg ) ascsclﬂg; :v %lpg'q.%guncgmt Hiridr IC?(_S-;"}&I et(nef
Phenyl , Benz en {ﬁﬁ g@ Eycloalkyl
2,4-chhlorphenoxy oder nmono- und d| substltU|ertes Phenyl ist, worin die
Substityenten Hal ogen oder C, bis C3-Al koxy sind und RS Wasserstoff oder
Hal ogen ist, zur Verwendung als ei p.Medi kamepy zur Behandl ung von Arthritis
in so ei nem Saugeti er oder zu ;ierqu der | nmunsuppression in

ei nem Saugetier. 55 27 C—cCH R
- 2T

. 20
N l
25

worin Ry und Rs die obige Bedeutung haben und R Methyl oder -O-CO-Alkyl(C:-Cs) ist, bei der
RickiluBtemperatur der Reaktionsmischung.

s0 5. FEine Verbindung der Formel:

35

< w
45 worin R Wasserstoff, Halogen oder C; bis Ca-Alkyl ist; R Wasserstoff, Halogen, Trifluormethyl oder
C1 bis Cz-Alkyl ist; Rs Hydroxy oder C> bis Cg-Alkanoyloxy ist; Rs Trifluormethyl, Halogen, Hydroxy,
C1 bis Cg-Alkyl, Phenyl, Benzyl, Phenoxy, Phenyilthio, Cs bis Cs-Cycloalkyl, 2,4-Dichlorphenoxy oder
mono- und di-substituiertes Phenyl ist, worin die Substituenten Halogen oder Cy bis Cs-Alkoxy sind und
Rs Wasserstoff oder Halogen ist, zur Verwendung als ein Medikament zur Behandlung von Arthritis in
50 einem S#ugetier oder zur Induzierung der Immunsuppression in sinem SAugsetier.

55

27



e i EP 0 305 962B———
11 111 1 11111 |} D 1111 Patent Fpspsodee gr f ol gende \1 en: ES,
6R 1. Ein Verfahren zum Herstellen erner Verbindung der g}@@]@j’” _
worin R1L Wasserstoff, Hal ogen oder C bis C3-Al kyl ist;
Hal ogen, Piteh{ahsputmuﬂryblgatuawe&i'agbémtﬁa»ﬁd, BRl ist; R3 Hydroxy oder C2 b| S
C6- Al kanoyl oxy ist; R4 Trifluornethyl, Halogen, Hydroxy, 20 Cl bis
C6- Al kyl 1. FeieMgriahrei3aunmy Herstellbin einay ¥erbining der Flolme;, Cs bi s C6- Cycl oal kyl ,
2, 4- Di chl or phenoxy oder nono- und di-substituiertes Phenyl ist, worin die
Substliuenten Hal ogen oder Cl bis C3-Al koxy sind und Rs V\asserstoff oder
Hal'ogen ist, unter der Bedi nhgqung, daB, R1 Wasserstoff, Methyl oder
Bromi st, R Wasser st of f, t hyl, Chl or | Bro =oder Jod ist und R3 Hydroxy
i st, dann R4 nicht Chlor, 3 N Phenyl sein darf, 25
unf assend di e Unsetzung ei nés ! I ndi e\ Fornel : R >0 30
1 35 wdrin R und R2 die obi ge} Bede ung y as cher wasseriger
L6sung mt einer L6sung eines 2 i Formel in einem
ni ederen Al kanol -40 - ~
~~~~~~~~~ C H2- F 450 worin R4qund Rs die obige Bedeutung haben und R
I\/bt hyl,soder -O CO- Al kyl (G -C5) i'sf, be! der .RUCKST uBt enperatur der
Reakti onsm schung. 2. Das Verfahren nach Anspruch 1, worin die Verbindung
6- Fl uor - 3- hydroxy-2-[ 1, 1' - bi phenyl | -4-yl -4- 55 chi nol i ncar bonsdur e,
3- (Acet yl| oxwarin 2, [iasderstefl) Haibgan \obidr-G1 -bjd SAAIMist BL WasskrdutinHadger Tribwbeatiothyl oder
6, 8- Di chl or&:3bis By-diky isy- - Hybivoly eder Bh &ia \ds Akdroglaxyristt R Tiudroweitbyl Lidatogeis tHydvd£y,
. 20 C1 bis Cs-Alkyl, Phenyl, Benzyl, Phenoxy, Phenylthio, Cz bis Cs-Cycloalkyl, 2,4-Dichlorphenoxy oder
o/ mono- und di-substituiertes Phenyl ist, worin die Substituenten Halogen oder Cy bis Cs-Alkoxy sind und
Rs Wasserstoff oder Halogen ist,
unter der Bedingung, da8, wenn Ry Wasserstoff, Methyl oder Brom ist, R Wasserstoff, Methyl, Chilor,
Brom oder Jod ist und Rs Hydroxy ist, dann R¢ nicht Chior, Brom, Jod, Methyl oder Phenyl sein darf,

25 umfassend die Umsetzung eines 2,3-Indolindions der Formel:
R, _0
30
) N0
|
I H

35 i
worin R und R die obige Bedeutung haben, in basischer wésseriger L&sung mit siner Lisung eines
Acstophenons der folgenden Formel in einem niederen Alkanol

— 4w

..

Ry C—CH,—R
s .
50
worin R« und Rs die obige Bedeutung haben und R Methyl oder -O-CO-Alkyl{C-Cs) ist, bei der
RickfluBtemperatur der Reaktionsmischung.
2. Das Verfahren nach Anspruch 1, worin die Verbindung 6-Fluor-3-hydroxy-2-[1,1"-biphenyl]-4-yl-4-

55 chinolincarbonséure, 3-{Acetyloxy)-2-[1,1'-biphenyl]-4-yl-4-chinolincarbonsiure oder 6,8-Dichlor-3-
hydroxy-2-[1,1'-biphenyi}-4-chinolincarbonsiure ist.

28
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C L N S* 3. Das Verfahren nachngﬁléggB}, worin die Verbi nﬂmm'"“m““””“
6- Fl uor-2-(2'-fluor[1, 1" -bi phenyl]-3-hydroxy-4- chinolincarbons L M 5
6, 8- Di chl or-2- (3, 4-di chl or phenyl ) - 3- hydr oxy- 4- chi nol i ncar bonsl ure,

3- (Acet yl oxy)Dag Verlahren 'nath pkspiayH 1.~ worii i dieOveédbitting! 6-FRbraa@ -GN 15 Bipitd Y- Bhydtbry-4-

6- FI uor - 3- hy dnisotigcatboresuraxd, dnishidr-2-(3 4-dithilgashenyy)i3jhydroxyyt-chindlincdribonsiure 8-Acliging2H e

i st. 5 Revend,t-hiphawis4-Rebrteonati-chitdinmabonsgure ode 8-Flubied-liydoRy2(4' atrani 51" -biphanpihé-s |

AT, BE, CH, DBDE4-chimiing@®onsfidreist) LU, NL, SE 1. Conpose de fornule: 10 |

| isoy B~~~~3 20 dans laquelle R est un atone d' hydrogene, d'hal ogbne ou

un [groupe Bevendieatiens Ci - Ca; R2 est un atone d' hydrogbne, d' hal ogbne ou un

gr oupe t r i Revandieationspous les Ftats ponteactantsuivants : ATy BE;CH RE, B} Bl L5LU, NL, $Fdr oxy

ou al canoy| oxy en,C2-C6; Rs est un groupe trifluorontthyle, hal ogéno,

hydroxy, alkyPBPYSAdelrmyles: — hhenyl e, benzyl e, ph6noxy, phenylthi o,

cycl oal ¥l e en Ca-Cs, 2, 4-dichl orophdnoxy ou phenyl e nono- et di-substitue,
dans | oquel |es substituants sont des greupg;ihalogdno ou al coxy en G -C3;

et FN est un atonme d' hydrogene ou d'haldﬁﬁﬁef A'la condition que, |orsque

R est un atone d'hydrogbneﬁburggﬁgﬂQgpeﬁgglbjPe ou bronp, R2 soit un atone

d' hydrogpbne ou un groupe m-t &yT€, chlipr o, gonﬁ330 : QU i odo, et |orsque

Ra est un groupe hydroxy, R4 ng puisi pas ©tre/Tum yroupe chloro, brono,

i odo, n6thyle ou phényle. 2. Co¥aQs venfirtakion 1, dans | equel
| e conpose est Pacide 6-fluoro-3-fydroxy-2-[1,1 : )

bi phenyl | - 4-yi - 4- qui nol di necarboxg i que, 1'acid 3-(acdtyloxy)-2-[1,1
" - bi phdeyl ]-4-yi-4- 35 qui nol'Gitnecar boxyl i quépu | * aci de

6, 8ndi chl or o- 3- hydr oxy- 2-[ 1, 1' - bi phényl ] - 4-yI - 4- qui nol 6i necar boxyl i que. 3.

ConmposW selon la revendication 1, dans |equel |e conpose est |'acide

6- f | uor o- 2- ( Zansf lpqugkeoBy ¢st 1m-atc3me d'hydrogéne, d'halogdne ou un groupe alkyle en Ci-Cs; Rz est un

bi phényl ] - 4- {?ﬁ'ﬁ?’ﬁ@%%ﬁw P 198 |uB ioFRup Mifleprameitylla ou alkylp'eg Gife: Re est un groupe

6, 8- di cHAl or ohydrexy oy alganopipyyreg thiei, i) estun groupe yiliyeromesiyien balogenas Bydrann allvie 0 &1

|'acide  3-Cac 6¥!§/ benzyleg Pk "°’9’ng4@§' ) Lo yle gn tﬁﬂ&ﬁo?vﬂg’y?fﬂﬂﬁmmé’y Rhnyle
0- 6t di= 0 ou alcoxy en Cq1-C3; et

car boxyl i que 0o t g t'u , dans lequel les substit aﬁzp:ynt. .des groupes halog '
6- 11 uor o- 3- hy TN Sbme Atragine oy dheoogue: 4 i gomgiion aue, laygape B ot e dhusogine | |
A1 A, s PN I SRR S gl o ke i

que. 4. :;opr oc 2 etporrs 3 bt 'in GrodPe y%r , Rz n
méthyle ou phényle.

2. Composé selon la revendication 1, dans lequel le composé est l'acide 6-fluoro-3-hydroxy-2-[1,1'-
biphényl}-4-yi-4-quinoléinecarboxylique, {"acide 3-(acétyloxy)-2-[1,1"-biphényl]-4-yI-4-

35 quinoléinecarboxylique ou I'acide 6,8-dichloro-3-hydroxy-2-[1,1'-biphényl]-4-yl-4-quinoléinscarboxylique.

3. Composé selon la revendication 1, dans lequel le composé est f'acide 6-fluoro-2-(2'-fluoro-[1,1'-
biphényl)-4-yl)-3-hydroxy-4-quinoléinecarboxylique, lacide  8,8-dichloro-2-(3,4-dichlorophényl)-3-

o hydroxy-4-quinoléinecarboxylique, l'acide  3-(acétoxy)-2-[1,1'-biphényl]-4-yl-6-bromo-4-quinoléine-
— w0 carboxylique ou I'acide 6-fluoro-3-hydroxy-2-(4"-méthoxy-[1,1"-biphényl]-4-yl)-4-quinoléinecarboxylique.

4. Procédé de production d'un composé de formule :

45

50

56

dans laquelle Ry, Rz, Rs; Ra ot Rs sont tels que définis dans la revendication 1,
qui comprend la réaction d'une 2,3-indolinedionse de formule :

29



45 50 55 dans laquelle RI, R2, Ra, R4 et Rs sont tels que Wefimis dans la

formile: 20 5 10 dane | aquel |4 R o B bont tel's quo Lmlgﬂﬁmfllluﬂﬂslﬂl!ll
; |

dans une sol uti on aqueuse basi que, avec une sol ution dans un+al ¢ansl *

i nf6rieur d une ac~tophenone de formule: 75 16~~~~~~~~~~~~~~~~~~~~~ 1
20~~~~~~ 25 dans laquelle R4 Rs s tels que definis ci-dessus et R est
un groupe nbthyle ou -o-cx>eué§u afenpbrature de reflux du

34\
ggcﬁtone d' hydr ogene,
Th*~at one d' hydr ogbne,

m~l ange r6actionnel. 30 5. Conpos
RIl~i 8 Rr 45 | dans

d'ﬁg#ogene ou un groupe al kyle en
d' hal ogene ou un groupe trifluoronrt j$

groupe hydroxy ou al canoyl oxy en C2-Cs; R4 est un groupe trifluoronethyle,
hal ogepo, hydroxy, alkyle en G - Csi%phenyl H benzyle, phenoxy,

phenyl thio, cycloal kyle en C3-C6, 2, 4-dichl orophenoxy ou phényl e nono- et

di -substitue, dans |equel |es substituants sont des groupes hal og~no ou

al coxy en Clans fedueli® Ry 8OR. sont 512 o8 Héiitis cRdeREB, dind W' BRIFIAGqEIssIbd3RLd) 3RR%ine

utilisabl e gREEHRIaREEH HAREE MsriglP diund deBbbh@honb défolrkliid t € chez un manmi fere ou
pour dgcl encher chez un mamm fere une i Mmunosuppression. 55 30

o)

I
IZ“ C"'CHZ—'R.

kyle en C, -Cs; R3 est un

20

l
s

dans laquelle Ry ot Rs sont tels que définis ci-dessus et R est un groupe méthyle ou -O-CO-alkyle (en
C1-Cs), & la température de reflux du mélange réactionnel.

30 5. Composé de formule :

35 E .

45 dans laquelle Ry est un atome d'hydrogéne, d'halogéne ou un groupe alkyle en Ci-Ca; Rz est un
atome d'hydrogéne, d’halogéne ou un groupe trifluorométhyle ou alkyle en Ci-Cs; Rs est un groupe
hydroxy ou alcanoyloxy en C2-Cs; Re est un groupe trifluorométhyle, halogéno, hydroxy, alkyle en Ci-
Cs, phényle, benzyle, phénoxy, phénylthio, cycloalkyle en C3-Cs, 2,4-dichiorophénoxy ou phényie
mono- et di-substitué, dans lequel les substituants sont des groupes halogéno ou alcoxy en Ci-Cs; et

50 Rs est un atome d'hydrogéne ou d'halogéne; utilisable comme médicament pour traiter I'arthrite chez
un mammifére ou pour déclencher chez un mammifére une immunosuppression.

66
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Revendi cat| ons pour |es Mats contrgsihagk gyvants : ES, . “ M
preparation de formule: 5 C~CAH 10ﬁ|e, %06 o2 ~~~R. 1E‘mmull“mm w _

' R2% est -

est un atone d' hydrogene, d'hal ogene ou un groupe alkyle en G -€a;"®

un at one dRelwgnilicatibmscpoud s Etats)Gontractdnts RulgsnsI ES, GRi f | uor onet hyl e ou al kyl e en
Cl-C3; R3 est un groupe hydroxy ou al canoyl oxy en C2-C6; R4 est un groupe

trifl uororfiet Rrpbéulé db alépayatiamde foxmideoxy, al kyle en Cl - 20 C6, ph~nyl e,
benzyl e, ph6noxy, phénylthio, cycloalkyle en C3-C6, 2,4-dichlorophenoxy ou
phenyl e®J> nmono- et di-substitue, dans |oquel |es substituants

sopnt ;des groupes hal ogeno ou al coxy en CIC@zH-Jt R5 est un atone
d' hydr ogene ou d' hal ogbne; a D a cogditiop , thorsque RI est un atone
d' hydrogene ou un groupe net hyR o3t un atome d' hydrogbne ou

un groupe met hyl e, chl oro, bronof ou i ¢do, | or g, R3 est un groupe

hydr oxy, R4 ne pui sse pas 8tre uragrgdre ch podo, 25

nmet hyl e ou phenyle; qui conprend | §°rea N ~ " 3-inffol i nedi one de
formule: 30 35 dans laquelle -R et ' sont tels quo d6finis ci-dessus, dans
une sol ution aqueuse basi que, avec™yne 40 solﬂt_‘i,on dans un al canol

I nf6rieyr d' une acdtoph6none de formule: - ~0 45 |

i ; C-Cl42-R 50 | ?5 dans | aquelle R4

et Rs sont tains I14ueledBf éshius aoine AyGidgenetd'iRiogile durunQyrlp® QS leh Y0, €3 0R: est un
- 0- CO al kyl eatbraé dbildregeng, d'h&logeae b 0P GioaieLiriiodMéthylé bi Xikylelen1B]-€41F8 est un groupe
reacti onnel . hysfoxP ou Beancylekp o8 €4-C¢1 Rs Bstrub\geaupié Bitkioradiéthle, tagdno, rydroey, alkye erodipose
est |' awi de 6s.fohémyleo -bBrzhlg.dpléraxy.2pliéhylthio.- cycloalkyle en Cs-Cs, 2,4-dichlorophénoxy ou phényle
bi bhényl ] - 4- ybnusq@]ﬁnh;titgé, ensdedyeles| subsiitwants $onbiddsdroupes halogéno ou alcoxy en Ci-Cs; et
3- (ac6t yl oxy¥es gstun ateme gin 94 qu dhalppeng:. 2 lgsPndiPE HyeeleEnusd st wiLpomeLd hydraginel e
6, 8- di chl or 09BUMgreNPeMethyls oy bromoy, R, paif i [ajome. dfwdragine PN FPYRe Esiwiexehiore bremo 31
ou iodo, et lorsque Rs est un groupe hydroxy, R+ né puisse pas étre un groupe chloro, bromo, iodo,
25 méthyle ou phényle;
qui comprend la réaction d'une 2,3-indolinedione de formuls :

R;c =

30

NS
I
35 ) R‘ H
o dans laquelle Ry et Rz sont tels que définis ci-dessus, dans une solution aqueuse basique, avec une
' w0 solution dans un alcanol inférieur d'une acétophéno_ne de formule :
=\ 1

y C—CH,—R

) N\
|
“ R

dans laquelle R: ot Rs sont tels que définis ci-dessus et R est un groupe méthyle ou -O-CO-alkyle (en
C1-Cs), & la température de reflux du mélange réactionnel.
55
2. Procédé selon fa revendication 1, dans lequel le composé est l'acide 6-fluoro-3-hydroxy-2-[1,1"-
biphényli-4-yl-4-quinoléinecarboxylique, l'acide 3-(acétyloxy)-2-[1,1"-biphény(]-4-yl-4-
quinoléinecarboxylique ou I'acide 6,8-dichloro-3-hydroxy-2-[1,1'-biphényl]-4-yl-4-quinoléinecarboxylique.

3



3 “proc-ds selon la revend Eati%&sué’&'&%{ equel e gorfpos4 M“CW«“M“”H“'
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