
EP 0 305 952 B1 Description BRIEF SUMMARY OF THE INVENTION 5     This
invention is concerned with methods of (a) treating arthritis in a mammal
by inhibiting the progressive joint deterioration characteristic of
arthritic disease, and (b) inducing immunosuppression in a mammal which
comprise administering to said mammal an effective amount of a compound of
the formula: 10                           [err] 20 wherein [err] is
hydrogen, halogen or alkyl [err] is hydrogen, halogen, trifluoromethyl or
alkyl [err]; R3 is hydroxy or alkanoyloxy [err] is halogen, hydroxy, alkyl
[err] trifluoromethyl, cycloalykyl [err] Cs), phenyl, benzyl, phenoxy,
phenylthio, 2,4-dichlorophenoxy or mono-and di-substituted phenyl wherein
the substituents are halogen or alkoxy [err]; and [err] is hydrogen or
halogen; in association with a 25  pharmacologically acceptable carrier. In
addition, this invention is also concerned with novel compounds of the
formula (I) wherein R1, R2, R3, R4 and R5 are as therein defined but with
the proviso that when [err] is hydrogen, methyl or bromo, [err] is
hydrogen, methyl, chloro, bromo or iodo, and [err] is hydroxy, then [err]
may not be chloro, bromo, iodo, methyl or phenyl. The excluded compounds
are disclosed in John et al., J. Prakt. Chem., 133, 259-272 30  (1932).
However, the publication does not describe any utility whatsoever for the
known compounds. DETAILED DESCRIPTION OF THE INVENTION The compounds of
formula (I) may be readily prepared in accordance with the following
reaction 35 scheme: (1)                              (2) [err] 45 wherein
[err] are as hereinbefore defined and [err] is [err] or [err] With
reference to the above reaction scheme, an appropriately substituted
2,3-indolinedione (1) in aqueous so  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
filtrate acidified where-upon the desired product (I) precipitates. The
product (I) is then collected by filtration and, if necessary,
recrystallized 65 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 monocyte/lymphocyte
activity as a result of the hyperreactivity of the immunoregulatory 2    EP
0 305 952 B1 network are closely associated with the development of
autoimmune diseases, including rheumatoid arthritis [Mellbye, O. J. and
Natvig, J. B., Clin. Exp. Immunol., 8, 889 (1971)], multiple sclerosis
[Tourtellotte, W. W. and Parker, J. A., Science 154, 1044 (1966)], systemic
lupus erythematosis [Abdu, N. I., et al., Clin. Immunol. Immunopath., 6,
192 (1976)], thyroiditis [Witebsky, E., et al., J. Immunol., 103, 708
(1969)], mixed 5  connective tissue disese [Sharp, G. C., et al., Am. J.
Med., 52, 148 (1972)], dermato/polymyositis [Venables, P. J. W., et al.,
Ann. Rheum. Dis., 40, 217 (1981)], insulin-dependent diabetes [Charles, M.
A., et al., J. Immunol., 130, 1189 (1983)] and in patients undergoing organ
transplantation. The immunosuppressive activity of the compounds of this
invention was established in the following test. 10 Acute Graft-vs.-Host
Reaction An acute graft-vs.-host (GvH) reaction was induced in normal
B6D2F1 male mice by the intravenous injection of 30-50 x [err] parental
spleen cells of the C57BL/6 parent. Ten days post GvH induction the 15
B6D2F1 mice were acutely immunosuppressed. On day 10, spleen cells from the
B6D2F1 mice were removed asceptically, placed in tissue culture and
stimulated with T-cell mitogen [Concanavalin-A (Con-A)] at a concentration
of 2 [err]/ml. The ability of the spleen cells to proliferate in response
to the mitogen was determined by pulse labeling of dividing cells with
[err]-thymidine for the last 24 hours of the 72 hour tissue culture period.
The labeled cells were harvested on millipore filters and the amount of 3H
radioactivity was 20 quantitated with a liquid scintillation spectrometer.
Drug dosing began on the day of GvH induction and continued through the 10
day in vivo protocol. The test compounds were administered orally in a
phosphate buffer pH 7.4 vehicle containing 0.025M phosphate, 0.075M sodium
chloride and 0.002% polysorbate 20. The data from drug dosed mice was
compared with GvH mice dosed with vehicle and with normal mice. A compound
is considered active if it reduced the degree of suppression seen in the
Con-A proliferative 25 response of vehicle treated GvH mice compared with
normal mice. 30 35 



40 45 50 55 3    EP 0 305 952 B1 The results of this test on representative
compounds of this invention appear in Table I. TABLE I 5
Graft-vs.-Host Reaction Con-A Dose      Response  Percent 10
Compound         (mg/kg) GvH  [err] cpm  Suppression None
-      -  120386        - 15 Vehicle                         +    32428
73 2-(4-Chlorophenyl)-3-    50     +    96487       20
hydroxy-6-iodo-4-quino- linecarboxylic acid 20 None                      -
-  295315         - Vehicle                         +   169220       43
2-[1,1'-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 acid 40 None                      -    -  295315          -
Vehicle                    -    +   169220       43 45
3-Hydroxy-6-methyl-2-    50     +   285448        3 [1,1'-biphenyl]-4-yl-4-
quinolinecarboxylic acid 50 55 4    EP 0 305 952 B1 TABLE I (continued)
Con-A 5                                           Dose             Response
Percent 3 Compound                   (mg/kg) GvH   H cpm  Suppression None
-         -   157509                  - 10 Vehicle
-         +    74145                53 6-Fluoro-3-hydroxy-2-    50
+   139289                 12 [1,1'-biphenyl]-4-yl- 15
4-quinolinecarboxylic acid None                                      -
-   248699                  - 20 Vehicle
-         +    28206                89 2-(4-Chlorophenyl)-6-    25
+   183441                26 fluoro-3-hydroxy-4- 25  quinolinecarboxylic 



acid None                                      -         -   157509
- 30 Vehicle                                   -         +    74145
53 6-Fluoro-2-(2'-fluoro-   50                        +   129464
18 [1,1'-biphenyl]-4-yl)- 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, Royalhart 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 detail 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 50
treated 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 II. 55     The statistical
significance of differences between control and treated group were
calculated using Students t test. 5    EP 0 305 962 B1 TABLE II Treatment
of Adjuvant Induced Arthritis Arthritic Daily Number   Final     Paw Dose
of    Rat Wt. Diameter 



10          Compound         mg/kg Animals  (gm)      (mm) Arthritic
Controls         -     446    244       11.8 (pooled) 15
2-(4-Chlorophenyl)-3-    50       15    276       9.0*
hydroxy-6-iodo-4-quino- linecarboxylic acid 20 6-Chloro-2-(4-chloro-    50
8    275       7.5* phenyl)-3-hydroxy-4- quinolinecarboxyl ic acid 25
2-[1,1'-Biphenyl]-4-yl-  12.5     15    303       7.8*
3-hydroxy-4-quinoline- carboxylic acid 30 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 40 45 50 55    EP 0 305 952 B1 TABLE II
(continued) Treatment of Adjuvant Induced Arthritis 



Arthritic Daily Number   Final     Paw Dose    of    Rat 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,l'-   12.5      14
319       7.7* 20      biphenyl]-4-yl-4-quino- linecarboxylic acid
3-Hydroxy-6-methyl-2-    12.5      17    317        8.4* 25
[1,1'-biphenyl]-4-yl-4- quinolinecarboxylic acid 6,8-Dichloro-3-hydroxy-
12.5      13    301        8.4* 30      2-[1,1'-biphenyl]-4-yl-
4-quinolinecarboxylic acid 35      3-Hydroxy-8-methyl-2-    50        12
291        7.6* [1,1'-biphenyl]-4-yl-4- quinolinecarboxylic acid
6-Fluoro-3-hydroxy-2-      3.13     8    284       9.68* 40
[1,1'-biphenyl]-4-yl-4- quinolinecarboxylic acid 2-(3,4-Dichlorophenyl)-
50        14    269        9.2* 45     3 -hydroxy-6-methyl-4-
quinolinecarboxylic acid 2-(4-Chlorophenyl)-6-    25        13    276
8.1* fluoro-3-hydroxy-4- 50     quinolinecarboxylic acid 



55 7    EP 0 305 952 B1 TABLE II (continued] Arthritic 5
Daily Number   Final      Paw Dose    of    Rat Wt. Diameter Compound
mg/kg Animals  (gm)      (mm) 3-(Acetyloxy)-2-[1,1'-    6.25    17    325
9.0* 10     biphenyl]-4-yl-6-bromo- -4-quinolinecarboxylic acid
6-Fluoro-2-(2'-fluoro-    6.25    17    273         8.1*
[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* 25     chlorophenyl)-3-hydroxy- 4-quinolinecarboxylic
acid 30     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
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 8
EP 0 305 952 B1 TABLE II (continued) Arthritic 5
Daily Number   Final           Paw Dose     of      Rat Wt. Diameter
Compound             mg/kg Animals   (gm)          (mm)
6-Bromo-2-(4-fluoro-           50         12     271         9.0* 10
phenyl)-3-hydroxy-4- quinolinecarboxylic acid 2-(2,4-Difluorophenyl)-  50
14     300          8.2* 6-fluoro-3-hydroxy-4- 15       quinolinecarboxylic
acid 6-Bromo-2-(2,4-difluoro- 50               15     270          8.9*
phenyl)-3-hydroxy-4- 20       quinolinecarboxylic acid
6-Chloro-3-hydroxy-2-          50         15     269          7.3*
(4'-methoxy[1,1'-bi- phenyl]-4-yl)-4-quino- 25       linecarboxylic acid
6-Fluoro-3-hydroxy-2-          25         17     286          8.4*
(4'-methoxy[1,1'-bi- 



phenyl]-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-  50               12
276          8.6* 2-(4-iodophenyl)-4- 40      quinolinecarboxylic acid
*Statistically significant suppression of arthritic paw diameter relative
to the arthritic controls. 45      p = <.05 by students t test. The
inhibition of progressive joint deterioration was demonstrated by the
following test. Inhibition of Progressive Joint Destruction 50 This
protocol is identical to the experiment whose results were described in
Table I. 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 55 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. 9    EP 0 305 952 B1 A grade of 0 to 4 (with 0 = normal and 4 =
severe changes) was assigned to each of the parameters. Again the
statistical significance between arthritic controls and treated rats were
determined by the use of Students t test. The results of this test on
representative compounds of this invention are shown in Table Ill. 5 



TABLE III Inhibition of Induced Joint Deterioration 10 X-Ray Scores Daily
Dose No. of           Cartilage Compound       mg/kg Animals Erosions
Space Arthritic Controls       -   9,668   3.12       3.27 (historical) 20
2-(4-Chlorophenyl)-3-   50    15      1.86*     2.29*
hydroxy-6-iodo-4-quino- linecarboxylic acid 26 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-   50    17
1.53*     1.94* hydroxy-4-quinoline- carboxylic acid 40
2-[1,1'-Biphenyl]-4-yl- 12.5  17      1.64*     2.16* 6-bromo-3-hydroxy-4-
quinolinecarboxylic acid 45 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 10    EP 0 305 952 B1 TABLE
III (continued) X-Ray Scores 5                             Daily Dose  No.
of           Cartilage Compound        mg/kg Animals Erosions   Space 10
3-Hydroxy-6-methyl-2-   12.5   17       2.03*     1.97*
[1,1'-biphenyl]-4-yl-4- quinolinecarboxylic acid 15 6,8-Dichloro-3-hydroxy-
12.5   13       2.46*     2.38* 2-[1,1'-biphenyl]-4-yl-
4-quinolinecarboxylic acid 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 45   acid 50 55    EP 0 305
952 B1 TABLE III (continued) X-Ray Scores Daily Dose  No. of
Cartilage Compound        mg/kg Animals Erosions   Space 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- quinol inecarboxylic acid 20 6,8-Dichloro-2-(4-
50     12       2.17*     1.75* 



chlorophenyl)-3- hydroxy-4-quinoline- 25   carboxylic acid
2-(4-Chlorophenyl)-3-   50      14      2.07*     1.43* hydroxy-6-methyl-4-
30  quinolinecarboxylic acid 6-Bromo-3-hydroxy-2-    50      14      2.07*
1.86* 35  (4-iodophenyl)-4- quinolinecarboxylic acid 6-Fluoro-2-(4-fluoro-
25      17      2.6*      2.8 phenyl) -3 -hydroxy-4 - quinolinecarboxylic
acid 45 6-Bromo-3-hydroxy-2-    50      17      1.65*     1.59*
(4'-methoxy[1,1'-bi- phenyl]-4-yl)-4-quino- linecarboxylic acid 50 55 12
EP 0 305 952 B1 TABLE III (continued) X-Ray Scores 5 Daily Dose  No. of
Cartilage Compound                 mg/kg Animals 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 acid 20 6-Bromo-2-(2,4-di-
50         15           1.0*            1.67* fluorophenyl)-3-hy-
droxy-4-quinolinecar- 25    boxylic acid 6-Chloro-3-hydroxy-2-   50
15           1.67*           0.60* (4'-methoxy[1,1'-bi- 30
phenyl]-4-yl)-4-quino- linecarboxylic acid 6-Fluoro-3-hydroxy-2-   25
17           2.22*           0.89* 35    ( 4'-methoxy[1,1'-bi-
phenyl]-4-yl)-4-quino- linecarboxylic acid 40   *Statistically significant
suppression of arthritic paw 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 60% 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 contain a binder such as gum tragacanth,
acacia, corn starch or gelatin; excipients such as dicalcium phosphate; a
disintegrating agent such as corn starch, potato starch or alginic acid; a
lubricant such as magnesium stearate; and a sweetening agent such as
sucrose, lactose or saccharin. 13    EP 0 305 952 B1 When the dosage unit
form is a capsule it may contain, in addition to materials of the above
type, a liquid carrier such as a fatty oil. Various other materials may be
present as coatings or to otherwise modify the physical form of the dosage
unit. For instance, tablets may be coated with shellac, sugar or both. A
syrup or elixir may contain, 5  in addition to the active ingredient,
sucrose as a sweetening agent, methyl and propylparabens as preservatives,
a dye and flavoring such as cherry or orange flavor. These active compounds
may also be administered parenterally. Solutions or suspensions of these
active compounds can be prepared in water suitably mixed with a surfactant
such as hydroxypropylcel- lulose. Dispersions can also be prepared in
glycerol, liquid polyethylene glycols and mixtures thereof in oils. 10
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 detail in
conjunction with the following specific examples. 20 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                                [err] 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-6-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-quinolinecarboxylic acid
228-230 10     6-Bromo-2-(4-bromophenyl)-3-hydroxy-4-quinolinecarboxylic
acid  218-217 40       11
6,8-Dibromo-2-(4-bromophenyl)-3-hydroxy-4-quinolinecarboxylic acid
212-213 12     3-Hydroxy-2-(4-iodophenyl)-4-quinolinecarboxylic acid
253-255 45  Example 13
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 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 ml of
ethanol, giving 6.0 g of the desired product as yellow-orange crystals, mp
[err]. 55 14    EP 0 305 952 B1 Example 14
2-[1,1'-biphenyl]-4-yl-6-fluoro-3-[1-oxohexyl)oxy]-4-quinolinecarboxylic
acid 5     A suspension of 3.59 g. of
6-fluoro-3-hydroxy-2-(1,1'-biphenyl)-4-quinolinecarboxylic acid in 17 mL of
hexanoic anhydride was treated with 6 drops of sulfuric acid. The mixture
was stirred (over-head) and heated at [err] . (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
ethyl acetate (200 mL). The organic extract was washed with brine, 10
dried over magnesium sulfate, filtered and then concentrated to
approximately 25 mL. The resulting crystalline solid was collected, washed
with cold ethylacetate and air-dried to afford 2.2 g of the desired
product, m.p. [err]. Example 15 15
2-[1,1'-biphenyl]-4-yl-6-fluoro-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 [err]. (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 ethyl acetate
(200 mL). The organic extract was washed with brine, dried over magnesium
sulfate, filtered and then concentrated to approximately 25 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. [err].
Example 16
2-[1,1'-biphenyl]-4-yl-3-(2,2-dimethyl-1-oxopropoxy)-6-fluoro-4-quinolineca
rboxylic acid 30 A suspension of 3.59 g. of
6-fluoro-3-hydroxy-2-(1,1'-biphenyl)-4--quinolinecarboxylic acid in 17 mL
of trimethylacetic anhydride was treated with 6 drops of sulfuric acid. The
mixture was stirred (over-head) and heated at [err]. (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 35  extracted from the aqueous phase with
ethylacetate (200 mL). The organic extract was washed with brine, dried
over magnesium sulfate, filtered 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. 40  Example 17
2-[1,1'-biphenyl]-4-yl-3-(2-methyl-1-oxopropoxy)-6-fluoro-4-quinolinecarbox
ylic acid A suspension of 2.5 g. of
6-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 [err]. (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 50  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    EP 0 305 952 B1 [err].
(steam-bath) for 3 hours. The reaction mixture was cooled and resulting
crystalline solid was collected, washed with cold ethylacetate and
air-dried to afford 2.0 g of the desired product, m.p. 195- 196 C. 5
Example 19 3-Hydroxy-6-methyl-2-[1,1'-biphenyl]-4-yl-4-quinolinecarboxylic
acid A mixture of 30 g of 5-methyl-2,3-indolinedione in 200 ml of water and
30.6 g of sodium hydroxide in 10 100 ml of water was reacted with a
solution of 47.4 g of acetoxyacetylbiphenyl in 500 ml of ethanol. The
mixture was refluxed for 3 hours, then 250 ml of ethanol was removed by
distillation. A 500 ml portion of water was added, the mixture was stirred,
cooled to room temperature and filtered through diatomaceous earth. The
filtrate was acidified with 60 ml of concentrated hydrochloric acid and 20
ml of glacial acetic acid. The resulting solid was collected, taken up in
dilute ammonia and the insoluble portion collected. This solid 15 was
dissolved in 7.4N ammonia, filtered and precipitated with glacial acetic
acid, giving 32.0 g of the desired product, mp [err]. Example 20 20
6,8-Dichloro-3-hydroxy-2-[1,1'-biphenyl]-4-yl-4-quinolinecarboxylic acid A
suspension of 21 g of 5,7-dichloro-2,3-indolinedione in 120 ml 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 26 solution. The mixture was refluxed for 2.5 hours.
During the last 1/2 hour 50 ml of ethanol was distilled off. A 300 ml
portion of water was added, the mixture was stirred, cooled and filtered
through diatomaceous earth. 



The solid was taken up in 1500 ml of water containing 100 ml of 10N sodium
hydroxide, filtered and the filtrate treated with 32 ml of concentrated
hydrochloric acid and 10 ml 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 30 desired product, mp 215-217 C. Example 21
3-Hydroxy-8-methyl-2-[1,1'-biphenyl]-4-yl-4-quinolinecarboxylic acid 35 A
suspension of 16.1 g of 7-methyl-2,3-indolinedione in 120 ml 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 last 1/2 hour 50 ml of ethanol was distilled off. A 40 300 ml
portion of water was added, the mixture was stirred, cooled and filtered
through diatomaceous earth. The filtrate was treated with 34 ml of
concentrated hydrochloric acid and 12 ml of glacial acetic acid. The
resulting solid was collected and recrystallized from ethanol/water, giving
13.6 g of the desired product, mp [err]. 45 Example 22
6-Fluoro-3-hydroxy-2-[1,1'-biphenyl]-4-yl-4-quinolinecarboxylic acid A
suspension of 6.6 g of 5-fluoro-2,3-indolinedione in 48 ml of water was
treated with a sufficient 50 amount of a solution of 6.62 g of sodium
hydroxide in 22 ml 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 refluxed for 3 hours.
During the last 1/2 hour 100 ml 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 ml of
concentrated hydrochloric acid and 4.39 ml of glacial acetic acid and 55
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 [err].    EP 0 305 9522 B1
Example 23 2-(3,4-Dichlorophenyl)-3-hydroxy-6-methyl-4-quinolinecarboxylic
acid 5     A suspension of 16.1 g of 5-methyl-2,3-indolinedione in 120 ml
of water was treated with a sufficient 



amount of a solution of 16 g of sodium hydroxide in 60 ml of water to
provide solution. A warm solution of 24.7 g of
3,4-dichloro-2-hydroxyacetophenone, acetate in 250 ml of ethanol was added
followed by the balance of the alkali solution. The mixture was refluxed
for 3 hours and 75 ml of alcohol was distilled off. The mixture was cooled,
treated with 300 ml of water stirred and filtered through diatomaceous
earth. The 10 filtrate was acidified with 33 ml of concentrated
hydrochloric acid and 12 ml of glacial acetic acid, cooled for 3 hours and
the resulting solid collected. This solid was dissolved in 800 ml of
boiling methyl cellosolve, treated with charcoal, filtered and cooled. This
solid was collected, giving 10.2 g of the desired product, mp [err] (dec.).
Following the general procedures described in Examples 13-23, the compounds
listed in the following 15 Table IV as Examples 24-56 were prepared. 20 25
30 35 40 45 50 55 17    EP 0 305 952 B1 [err] 55 18    EP 0 305 952 B1
[err]   



EP 0 305 952 B1 [err] 55 20    EP 0 305 952 B1 [err] 21    EP 0 305 952 B1
[err] 22    EP 0 305 952 B1 Claims Claims for the following Contracting
States: AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE 1. A compound of the
formula: 5 10 15                                    [err] wherein [err] is
hydrogen, halogen or alkyl [err] is hydrogen, halogen, trifluoromethyl or
alkyl([err] - [err]  is hydroxy or alkanoyloxy [err]  is trifluoromethyl,
halogen, hydroxy, alkyl [err] phenyl, 20     benzyl, phenoxy, phenylthio,
cycloalkyl [err], 2,4-dichlorophenoxy or mono-and di-substituted phenyl
wherein the substituents are halogen or alkoxy [err]  and [err] is hydrogen
or halogen; with the proviso that when [err] is hydrogen, methyl or bromo,
R2 is hydrogen, methyl, chloro, bromo or iodo, and [err] is hydroxy, then
R4 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
6-fluoro-2-(2'-fluoro[1,1'-biphenyl]-3- 30
hydroxy-4-quinolinecarboxylic acid,
6,8-dichloro-2-(3,4-dichlorophenyl)-3-hydroxy-4-quinolinecarboxylic acid,
3-(acetyloxy)-2-[1,1'-biphenyl]-4-yl-6-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: 35 [err] 40 45
wherein [err]  are as defined in Claim 1 which comprises reacting a
2,3-indolinedione of the formula: 55 23    EP 0 305 952 B1 [err] wherein
[err] are as hereinbefore defined in basic aqueous solution with a lower
alkanolic solution of an acetophenone of the formula: 15 [err] 25 wherein
[err] and [err] are as hereinbefore defined and R is methyl or [err]  at
the reflux temperature of the reaction mixture. 30  5. A compound of the
formula: 35                           [err] 40 wherein [err] is hydrogen,
halogen or [err] is hydrogen, halogen, trifluoromethyl or alkyl [err]- 45
[err]  is hydroxy or alkanoyloxy [err]  is trifluoromethyl, halogen,
hydroxy:, alkyl [err], phenyl, 



benzyl, phenoxy, phenylthio, cycloalkyl [err] 2,4-dichlorophenoxy or
mono-and di-substituted phenyl wherein the substituents are halogen or
alkoxy [err] and [err] is hydrogen or halogen; for use as a medicament for
treating arthritis in a mammal or for inducing immunosuppression in a
mammal. 50 55 24    EP 0 305 952 B1 Claims for the following Contracting
States: ES, GR 1. A process for producing a compound of the formula: 5
[err] 10 15 wherein [err] is hydrogen, halogen or alkyl [err]  is hydrogen,
halogen, trifluoromethyl or aikyl [err]- [err]  is hydroxy or alkanoyloxy
[err]  is trifluoromethyl, halogen, hydroxy, alkyl [err]  phenyl, benzyl,
phenoxy, phenylthio, cycloalkyl [err], 2,4-dichlorophenoxy or mono-and
di-substituted phenyl 20     wherein the substituents are halogen or alkoxy
[err] and [err] is hydrogen or halogen; with the proviso that when [err] is
hydrogen, methyl or bromo, R2 is hydrogen, methyl, chloro, bromo or iodo,
and [err] is hydroxy, then [err] may not be chloro, bromo, iodo, methyl or
phenyl, which comprises reacting a 2,3- indolinedione of the formula: 25
[err] 30 35 wherein [err] and [err] are as hereinbefore defined in basic
aqueous solution with a lower alkanolic solution of an acetophenone of the
formula: 40 [err] 50 wherein [err] and [err] are as hereinbefore defined
and R is methyl or -O-CO-alkyl( [err] 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- 55     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
EP 0 305 952 B1 3. The process according to Claim 1, wherein the compound
is 6-fluoro-2-(2'-fluoro[1,1'-biphenyl]-3- hydroxy-4-quinolinecarboxylic
acid, 6,8-dichloro-2-(3,4-dichlorophenyl)-3-hydroxy-4-quinolinecarboxylic
acid, 3-(acetyloxy)-2-[1,1'-biphenyl]-4-yl-6-brom-4-quinolinecarboxylic
acid, or 6-fluoro-3-hydroxy-2(4'-
methoxy[1,1'-biphenyl]-4-yl)-4-quinolinecarboxylic acid. 5 PatentanspriOche
PatentansprUche fMr folgende Vertragsstaaten AT, BE, CH, DE, FR, GB, IT,
LI, LU, NL, SE 1. Eine Verbindung der Formel: 10 o 15 20
Rs worin R, Wasserstoff, Halogen oder C, bis C3-Alkyl ist; R2 Wasserstoff,
Halogen, Trifluormethyl oder C, bis C3-Alkyl ist; R3 Hydroxy oder C2 bis
Cg-Alkanoyloxy ist; R4 Trifluormethyl, Halogen, Hydroxy, 25     C1 bis
Cs-Alkyl, Phenyl, Benzyl, Phenoxy, Phenylthio, Cs bis Cs-Cycloalkyl,
2,4-Dichlorphenoxy oder mono- und di-substituiertes Phenyl ist, worin die
Substituenten Halogen oder C, bis C3-Alkoxy sind und Rs Wasserstoff oder
Halogen ist, unter der Bedingung, daB, wenn R, Wasserstoff, Methyl oder
Brom ist, R2 Wasserstoff, Methyl, Chlor, Brom oder Jod ist und R3 Hydroxy
ist, dann R4 nicht Chlor, Brom, Jod, Methyl oder Phenyl sein darf. 30 2.
Die Verbindung nach Anspruch 1, worin die Verbindung
6-Fluor-3-hydroxy-2-[1,1'-biphenyl]-4-yl-4- chinolincarbonsaure,
3-(Acetyloxy)-2-[1,1 '-biphenylJ-4-yl-4-chinolincarbonsaure oder
6,8-Dichlor-3- hydroxy-2-[1,1'-biphenyl]-4-chinolincarbonsaure ist. 35  3.
Die Verbindung nach Anspruch 1, worin die Verbindung
6-Fluor-2-(2'-fluor[1,1'-biphenyl]-3-hydroxy-4- chinolincarbonsaure,
6,8-Dichlor-2-(3,4-dichlorphenyl)-3-hydroxy-4-chinolincarbonsaure,
3-(Acetyloxy)-2- 



[1,1'-biphenyl]-4-yi-6-brom-4-chinolincarbonsaure oder
6-Fluor-3-hydroxy-2(4'-methoxy[1,1'-biphenyl]-4- yl)-4-chinolincarbonsgure
ist. 40 4. Ein Verfahren zum Herstellen einer Verbindung der Formel: 45
R I 50                                     R                       sq worin
Ri, R2, R3, R4 und Rs die in Anspruch 1 angegebene Bedeutung haben,
umfassend die 55     Umsetzung eines 2,3-indolindions der Formel: 26    10
worin R, und R2 die obige Bedeutung haben, in basischer wasseriger Losung
mit einer Losung eines Acetophenons der folgenden Formel in einem niederen
Alkanol 15 -        ~0* r   ----CIz O 20 25 worin R4 und R5 die obige
Bedeutung haben und R Methyl oder -O-CO-Alkyl(Ci -Cs) ist, bei der
RlckfluBtemperatur der Reaktionsmischung. 3o 5. EOne Verbindung der Formel:
R     s          R4~~~R R.                    Rr 45     worin R.
Wasserstoff, Halogen oder C, bis Cs-Alkyl ist; R2 Wasserstoff, Halogen,
Trifluormethyl oder C, bis C3-Alkyl ist; R3 Hydroxy oder C2 bis
C6-Alkanoyloxy ist; R4 Trifluormethyl, Halogen, Hydroxy, C, bis CG-Alkyl,
Phenyl, Benzyl, Phenoxy, Phenylthio, C3 bis Cs-Cycloalkyl,
2,4-Dichlorphenoxy oder mono- und di-substituiertes Phenyl ist, worin die
Substituenten Halogen oder C, bis C3-Alkoxy sind und R5 Wasserstoff oder
Halogen ist, zur Verwendung als ein Medikament zur Behandlung von Arthritis
in so     einem Saugetier oder zur Induzierung der Immunsuppression in
einem Saugetier. 55 27  



; ~ ~~~~~~~~~~~~~~~~~~~~~ -               --------- EP 0 305 962 BI
11 111  1 111II l! D I!11 PatentansprUche fUr folgende Vertragsstaaten: ES,
6R 1. Ein Verfahren zum Herstellen einer Verbindung der Formel: Cw 10 15
worin R1 Wasserstoff, Halogen oder Ci bis C3-Alkyl ist; R2 Wasserstoff,
Halogen, Trifluormethyl oder Ci bis C3-Alkyl ist; R3 Hydroxy oder C2 bis
C6-Alkanoyloxy ist; R4 Trifluormethyl, Halogen, Hydroxy, 20     C1 bis
C6-Alkyl, Phenyl, Benzyl, Phenoxy, Phenylthio, Cs bis C6-Cycloalkyl,
2,4-Dichlorphenoxy oder mono- und di-substituiertes Phenyl ist, worin die
Substituenten Halogen oder C1 bis C3-Alkoxy sind und Rs Wasserstoff oder
Halogen ist, unter der Bedingung, daB, wenn R1 Wasserstoff, Methyl oder
Brom ist, R2 Wasserstoff, Methyl, Chlor, Brom oder Jod ist und R3 Hydroxy
ist, dann R4 nicht Chlor, Brom, Jod, Methyl oder Phenyl sein darf, 25
umfassend die Umsetzung eines 2,3-Indolindions der Formel: R,>O 30
1 35 worin R. und R2 die obige Bedeutung haben, in basischer wasseriger
L6sung mit einer L6sung eines Acetophenons der folgenden Formel in einem
niederen Alkanol -40 -          0~~~1 ^~~                         ~
~ ~~~~~~~~~ C  H2- F 450 worin R4 und Rs die obige Bedeutung haben und R
Methyl oder -O-CO-Alkyl(Ci -C5) ist, be! der RUckfluBtemperatur der
Reaktionsmischung. 2. Das Verfahren nach Anspruch 1, worin die Verbindung
6-Fluor-3-hydroxy-2-[1,1'-biphenyll-4-yl-4- 55     chinolincarbonsdure,
3-(Acetyloxy)-2-[1,1 '-biphenyl]-4-yl-4-chinolincarbonsaure  oder
6,8-Dichlor-3- hydroxy-2-[1,1'-biphenyl]-4-chinolincarbonsaure ist. 28  
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C   L  N  S* 3. Das Verfahren nach Anspruch 1, worin die Verbindung
6-Fluor-2-(2'-fluor[1,1'-biphenyl]-3-hydroxy-4- chinolincarbonsdure,
6,8-Dichlor-2-(3,4-dichlorphenyl)-3-hydroxy-4-chinolincarbonslure,
3-(Acetyloxy)-2- 11,1'-biphenyl]-4-yi-6-brom-4-chinolincarbonsgure oder
6-Fluor-3-hydroxy-2(4'-methoxy[1,1'-biphenyl]-4- yl)-4-chinolincarbonsgure
ist. 5 RevendIcatlons Revendlcations pour les Etats contractants sulvants:
AT, BE, CH, DE, FR, GB, IT, U, LU, NL, SE 1. Compose de formule: 10 I
I isoy R~~~~3 20 dans laquelle R. est un atome d'hydrogene, d'halogbne ou
un groupe alkyle en Ci-Ca; R2 est un atome d'hydrogbne, d'halogbne ou un
groupe trifluorom6thyle ou alkyle en Ci-Cs; R3 est un groupe 25     hydroxy
ou alcanoyloxy en C2-C6; Rs est un groupe trifluorom6thyle, halog6no,
hydroxy, alkyle en C1- C6, phenyle, benzyle, ph6noxy, phenylthio,
cycloalkyle en Ca-Cs, 2,4-dichlorophdnoxy ou phenyle mono- et di-substitue,
dans loquel les substituants sont des groupes halogdno ou alcoxy en Ci-C3;
et FN est un atome d'hydrogene ou d'halogbne; A la condition que, lorsque
R. est un atome d'hydrogbne ou un groupe methyle ou bromo, R2 soit un atome
d'hydrogbne ou un groupe m~thyle, chloro, bromo 30     OU iodo, et lorsque
Ra est un groupe hydroxy, R4 ne puisse pas Otre un groupe chloro, bromo,
iodo, m6thyle ou ph6nyle. 2. Compose selon la revendication 1, dans lequel
le compose est Pacide 6-fluoro-3-hydroxy-2-[1,1'-
biphenyll-4-yi-4-quinoldinecarboxylique,  I'acide     3-(acdtyloxy)-2-[1,1
'-biphdnyl]-4-yi-4- 35     quinol6inecarboxylique ou I'acide
6,8-dichloro-3-hydroxy-2-[1,1'-biph6nyl]-4-yl-4-quinol6inecarboxylique. 3.
ComposW  selon la revendication 1, dans lequel le compose est l'acide
6-fluoro-2-(2'-fluoro-[1,1'-
biph6nyl]-4-yI)-3-hydroxy-4-quinol6inecarboxylique,   I'acide
6,8-dichloro-2-(3,4-dichlorophenyl)-3- hydroxy-4-quinoleinecarboxylique,
I'acide   3-(acetoxy)-2-[1,1 '-biphenyl]-4-yl-8-bromo-4-quinol6ine- 40
carboxylique ou l'acide
6-fluoro-3-hydroxy-2-(4'-methoxy-[1,1'-biphdnyl]-4-yi)-4-quinolinecarboxyli
que. 4. Proced4 de production d'un compose de formule: 



45 50 55 dans laquelle RI, R2, Ra, R4 et Rs sont tels que definis dans la
revendication 1, qui comprend la rdaction d'une 2,3-indolinedione de
formule: 29    5 10 dans laquelle R1 et R2 sont tels que dMfinis ci-dessus,
dans une solution aqueuse basique, avec une solution dans un alcanol
inf6rieur d'une ac~tophenone de formule: 75 16~~~~~~~~~~~~~~~~~~~~~1
20~~~~~~ 25 dans laquelle R4 et Rs sont tels que definis ci-dessus et R est
un groupe m6thyle ou -0-CO-alkyle (en C1-Cs), a la temp6rature de reflux du
m~lange r6actionnel. 3o 5. Compose de formule: 36\
R I~i             Rr 45    ldans laquelle R, est un atome d'hydrogene,
d'halogene ou un groupe alkyle en Ci -C3; R2 est un atome d'hydrogbne,
d'halogene ou un groupe trifluoromrthyle ou alkyle en C, -Cs; R3 est un
groupe hydroxy ou alcanoyloxy en C2-Cs; R4 est un groupe trifluoromethyle,
halogeno, hydroxy, alkyle en Ci - Cs, phenyle, benzyle, phenoxy,
phenylthio, cycloalkyle en C3-C6, 2,4-dichlorophenoxy ou ph6nyle mono- et
di-substitue, dans lequel les substituants sont des groupes halog~no ou
alcoxy en CI -C3; et 50     R5 est un atome d'hydrogene ou d'halogene;
utilisable comme medicament pour traiter I'arthrite chez un mammifere ou
pour ddclencher chez un mammifere une immunosuppression. 55 30   
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Revendicatlons pour les Mats contractants sulvants : ES, GR 1. Procede de
preparation de formule: 5 C~CAH 10 i,            ~~~R. 15 dans laquelle R1
est un atome d'hydrogene, d'halogene ou un groupe alkyle en Ci-Ca; R2 est
un atome d'hydrogbne, d'halogene ou un groupe trifluoromethyle ou alkyle en
C1-C3; R3 est un groupe hydroxy ou alcanoyloxy en C2-C6; R4 est un groupe
trifluoromethyle, halogeno, hydroxy, alkyle en C1 - 20     C6, ph~nyle,
benzyle, ph6noxy, ph6nylthio, cycloalkyle en C3-C6, 2,4-dichlorophenoxy ou
phenyle J>          mono- et di-substitue, dans loquel les substituants
sont des groupes halogeno ou alcoxy en CI-C3; et R5 est un atome
d'hydrogene ou d'halogbne; a la condition que, lorsque RI est un atome
d'hydrogene ou un groupe methyle ou bromo, R2 soit un atome d'hydrogbne ou
un groupe methyle, chloro, bromo ou iodo, et lorsque R3 est un groupe
hydroxy, R4 ne puisse pas 8tre un groupe chloro, bromo, iodo, 25
methyle ou phenyle; qui comprend la reaction d'une 2,3-indolinedione de
formule: 30 35 dans laquelle RI et R2 sont tels quo d6finis ci-dessus, dans
une solution aqueuse basique, avec une 40     solution dans un alcanol
inf6rieur d'une acdtoph6none de formule: - ~0 45
i;   C-C142-R 50                                     I?5 dans laquelle R4
et Rs sont tels quo definis ci-dessus et R est un groupe m6thyle ou
-0-CO-alkyle (en C1 -Cs), & la temperature de reflux du m6lange
reactionnel. 55 2. Proced6 selon la revendication 1, dans loquel le compose
est I'acide 6-fluoro-3-hydroxy-2-[1,1'-
biphenyl]-4-yl-4-quinoleinecarboxylique,  I'acide
3-(ac6tyloxy)-2-[1,1'-biphenyl]-4-yl-4- quinol6inecarboxylique ou I'acide
6,8-dichloro-3-hydroxy-2-[1,1'-biph6nyl]-4-yl-4-quinol6inecarboxylique. 31 
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3   Proc~d6 selon la revendication 1, dans lequel le compos4  est l'acide
6-fluoro-2-(2'-fluoro-[1,1'-
biph6nyl]-4-yi)-3-hydroxy-4-quinol~inecarboxylique,    I'acide
6,8-dichloro-2-(3,4-dichloroph~nyl)-3- hydroxy-4-quinol6inecarboxylique,
I'acide   3-(acetoxy)-2-[1,1'-biphenyl]-4-yl-6-bromo-4-quinoleine-
carboxylique ou I'acide
6-fluoro-3-hydroxy-2-(4'-mnthoxy-[1,1'-biph6nyll-4-yl)-4-quinol6inecarboxyl
ique. 5 10 15 20 25 90 38 K>40 45 50 58 32    


