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QUINOLINE DERIVATIVES

FIELD OF THE INVENTION .

The present invention felates to novel substituted quinolim?_-3-carboxamide derivatives, to
methods for their preparation, to compositions containing them, and to methods and use for -
clinical treatment of diseases resulting from autoimmunity, such as multiple sclerosis, insulin-
dependent diabetes mellitus, systemic lupus erythematosus, rheumatoid arthritis, |
inflammatory bowel disease and psoriasis and, furthermore, diseases where pathologic -
inflammation plays a major role, such as asthma, atherosclerosis, stroke and Alzheimer’s
disease. More particularly, the present invention relatés to novel quinoline derivatives suitable -
for the treatment of, for example, multiple sclerosis and its manifestations. .

BACKGROUND OF THE INVENTION _
Autoimmune diseases, e.g., multiple sclerosis (MS), insulin-dependent diabetes mellitus .
(IDDM), systemic lupus erythematosus (SLE), theumatoid arthritis (RA), inflammatory-bowel
disease (IBD) and psoriasis represent assaults by the body’s immune system which may be
systemi¢ in nature, or else directed at individual organs in the body. They appear to be -
diseases in which the jmmune system makes mistakes and, instead of mediating protective
functions, becomes the aggressor (1).

MS is the most common acquired neurologic disease of young adults in western Europe and
North America. It accounts for more disability and financial loss, both in lost income and in
medical care, than any othér neurologic disease of this age group. There are approximately
250.000 cases of MS in the United States.

Although the cause of MS is unknown, advances in brain iinaging, immunology, and
molecular biology have increased researchers’ understanding of this disease. Several therapies
are currently being used to treat MS, but no single treatment has demonstrated dramatic
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treatment efficacy. Current treatment of MS falls into three categories: treatment of acute
exacerbations, modulation of progressive disease, and therapy for specific symptoms.

MS affects the central nervous system and involves a demyelination process, i.e., the myelin
sheaths are lost whereas the axons are preserved. Myelin provides the isolating material that
enables rapid nerve impulse conduction. Evidently, in demyelination, this property is lost.
Although the pathogenic mechanisms responsible for MS are not understood, several lines of
evidence indicate that demjelinaﬁon has an immunopathologic basis. The pathologic lesions,
the plaques, are characterised by infiltration of unmxmologlcally actlve cells such as
macrophagw and activated T cells (2).

In US Pat. No. 4,547,511 and in US Pat. No. 4,738,971 and in' EP 59,698 some derivatives of
N-aryl-l 2-d1hydro-4-subst1tuted— -a]kyl-Z-oxo-qumohne-3—carboxam1de are claimed as
enhancers of cell-mediated 1 unmumty The compound

ortllo

Roquinimex

known as roquinimex (Merck Index 12th Ed., No. 8418; Linomide®, LS2616, N-phenyl-N-
methyl-l,2-dihydro-4-hydroxy—Lmethyl-Z-oxo-qxﬁnoling—3-ca_rboxamide)_ belongs to this
~ series of compounds. Roquinimex has been reported to have multiple immunomodulatory

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

Furthermore, in US Pat. No. 5,580,882 quinoline-3-carboxamidé derivatives .are claimed to be
.useful in the treatment of conditions associated with MS. The particular preferred compound
is roquinimex. In US Pat. No. 5,594,005 quinoline-3—carboxar_hide derivatives are claimed to
be useful in the treatment of type I diabetes. The particular preferred compound is roquinimex.
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In WO 95/24195 quinoline-3-carboxamide derivatives are claimed to be useful in the
treatment of inflammatory bowel disease. Particularly preferred compounds are roquinimex or
a salt thereof. In W095/24196 quinoline-3-carboxamide derivatives are claimed to be useful
in the treatment of psoriasis. Particularly preferred compounds are roquinimex or a salt
thereof.

In clinical trials comparing roquinimex to placebo, roquinimex was reported to hold promise
in the treatment of conditions associated with MS (13, 14). There are, however, some serious
drawbacks connected to roquinimex. For example, it has been found to be teratogenic in the
rat, and to induce dose-limiting side effects in man, e.g., a flu-like syndrome, which prevents
from using the full clinical potential of the compound.

Further, in WO 92/18483 quinoline derivatives substituted in the 6-position with a
R,S (O),-group (R, =lower alkyl or aryl; n =0 - 2) are claimed, which possess an.

immunomodulating, anti-inflammatory and anti-cancer effect. . -

The substitution, i.c., type and pattern, of the above, specifically mentioned, compounds in the
prior art places them outside the scope of the present invention.

DESCRIPTION OF THE INVENTION _

A primary objective of the present invention is to provide structurally novel quinoline
compounds which by virtue of their pharmacological profile, with high potency in
experimental models and low level of side-effects, are considered to be of value in the
treatment of disease resulting from autoimmunity and pathologic inflammation. Examples of
such diseases are multiple sclerosis, insulin-dependent diabetes mellitus, systemic lupus
erythematosus, rheumatoid arthritis, inflammatory bowel disease and psoriasis and other
diseases where inflammation plays a2 major role, such as asthma, atherosclefosis, stroke and
Alzheimer’s disease. More particularly, the present invention relates to novel quinoline

derivatives suitable for the treatment of, for example, mulﬁpl_e sclerosis and its manifestations.

The term “treatment” as used herein includes prophylaxis as well as relieving the symptoms of
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disease.

- Ithasnow surprisingly been found that the novel compounds of general formula (T)

wherein ._
R is selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl and allyl;
R’ is selected from methyl, methoxy, fluoro, chloro, bromo, triflucromethyl, and OCHF,,
wherein x=0-2,
y =1 - 3 with the proviso that
x+y=3; |
R” is selected from hydrogen, fluoro and chloro, with the proviso.that R"" is selected from
fluoro and chloro only when R is selected from fluoro and chloro; o | __
' R, is selected from hydrbgen and pharmaceutically acceptable inorganic cations, such as
- sodium, potassium and calcium, and organic cations such as monoethanolamine,
diethanolamine, dimethylaminoethanol, morpholine and the hke,
) R; is selected from ethyl, n-propyl, iso-propyl, methoxy, ethoxy, chioro, bromo,
triftuoromethyl, and OCH,F,, and OCH,CH,F, B

wherein x=0- 2,
'y= 1- 3withthepr6viso that
x+y=3 -

R, is hydrogen; or |

R, and R, taken together are methylenedioxy;
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" are unexpectedly effective and specific in the treatment of ‘individugls suffering from

autoimmune and inflammatory diseases.

The compounds of general formula (I) may exist in different tautomeric forms and all such
forms where such forms exist are included herein.. '

In a preferred embodiment of the invention R, is selected from hydrogen or sodium,
R; is selected from ethyl, methoxy, chloro and trifluoromethyl,

R, and R, taken together are methylenedioxy,

R is selected from methyl and ethyl,

R’ is selected from methoxy, fluoro, chloro and tnﬂuoromethyl whenR" is hydrogen and
R’ is selected from mera - and para-ﬂuoro provided that R’ is ortho-fluoro.

Among the most ﬁrefexred c_ompdunqs of general formula (T) according to the present .. -
invention are: | o o | o
N-ethyl-N-(3-fluoro-phenyl)-1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-
carboxamide,

| N-ethyl-N-(4-methoxy-pheny])-1,2-dihydro-4-hydroxy-5-chloro-1 -methyl-z-oxo-qmnolme-3- S

carboxamide,

N-methyl-N-(2,4-difluoro-phenyl)- 1,2-d1hydro—4-hydroxy—5—chloro-1-methyl-z-oxo- :
qumohne-B-carboxannde,

N-methyl-N-(2, S-dlﬂuoro-phenyl)-1,2-d1hydro-4-hydroxy-5-chloro-l-methyl-2-oxo-
quinoline-3-carboxamide,
N-ethyl-N-(3-methoxy-phenyl)-1,2-dihydro-4-hydroxy-5-ethyl-1-methyl-2-oxo-quinoline-3-
carboxamide,
N-methy}-N-(2-fluoro-phenyl)-1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-
3-carboxamide, |
N-methyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-
quinoline-3-carboxamide, _ ' . |
N-inethyl-N—(Z,S-diﬂuoro-phenyl)-1,2-dihydro-4-hydroxy—5-methoxy—1-methyl-2-oxo-

quinoline-3-carboxamide,
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N-methyl-N-(4-chloro-phenyl)-1 ,2-dihydro-4-hydroxy—5—ﬁ1ethoxy— 1-methyl-2-oxo-quinoline-
3-carboxamlde,

N-methyl-N-(4-trifluoromethyl-phenyi)-1 2-d1hydro-4—hydroxy—5-methoxy—l-methyl—2-oxo-
quinoline-3-carboxamide,
N-methyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-4-hydroxy-5,6-methylenedioxy-1-methyl-2-
oxo-quinoline-3-carboxamide,
N-methyl-N-(4-methoxy-phenyl)-1,2-dihydro-4-hydroxy-5-trifluoromethyl-1-methyl-2-oxo-

quinoline-3-carboxamide.

Several spontaneously occurring autoimmune diseases in man have w:penmental models that -
are spontaneously occurring in certain strains of laboratory animals or can be induced in
laboratory animals by immunisation with specxﬁc antigen(s) from the target organ.

. Experimental autoi@mme én_cephalomyeli_ti__s (EAE) as a model for autoimmune
inflammatory diseases of the central nervous system (CNS) has been the most w1de1y used
model for the human disease multiple sclerosis.

Autoimmunity to ty_i:e Il collagen can experimentally be ind__uéed in certain strains of ﬁlice or . :
rats and may lead to the development of polyarthritis. The collagen induced arthritis has
several features in common with the human disorder rheumatoid arthritis.

The hallmark of asthma in humans is an increased reactivity of the airways to a range of |
chemical and physical stimuli. Tt is now widely accepted that products released from
inflammatory cells, e.g., activated eosinophils, compromise epithelial integrity and promote
bronchial hyperresponsiveness. The murine model of ovalbumin (OA)-induced lutig
inflammation is dominated by the temporally regulated influx of lymphocytes and eosinophils
into the bronchial lumen. | |

' Roquinimex has been found to induce the Beagle Pain Syndrome (BPS) (15, 16) in different
breeds of beagle dogs. The disease is reflected by clinical and laboratory manifestations
justifying BPS as a model for the flu-like syndrome induced by roquinimex in man.
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The compounds of general formula (I) were assayed for inhibition of acute experimental
autoimmune encephalomyelitis (aEAE) in mice. Roquinimex was used as treatment control
and showed a more than 50% inhibition at >5 mg/kg. Surprising and unexpected results were
obtained when introducing proper substitution in the 5-position of the quinoline ring. In
comparison with roquinimex, the potency of the 5-chloro substituted compound was increased
a 100-fold. Substitution in the 6-, 7-, and 8-position resulted in less active compounds. The
effect of the S-substitution could largely be understood on physicochemical grounds. In
general, the EAE activity as scen by the EAE inhibition was in the following descending order
" according to the position of the substitution: 5 > 6 >> 7 = 8. The comparison of the effects of
5- and 6-substitution showéd that there is a statistically significant difference on every normal
level (p<0.001) between the two, the effect of the S-substitution being superior. - Furthermore,
proper aromatic substitution in the quinoline moiety and the 3-carboxamide moiety of the
' compounds of general formula (T) significantly reduced or even abolished the side-effects, i.c., .- -
the teratogenic effect and the BPS, of roquinimex. Thus, physicochemical properties of the 5- - -
substituent in the quinoline moiety and the ortho-, meta- and/or, in particular, the para-
substituent in the 3-carboxamide moiety are of major importance for an improved risk/benefit
ratio in comparison with roquinimex. Replacement of the methyl group on the carboxamide
nitrogen with a higher alkyl group reduced the side effects even further. Hence, the com-
~ pounds of formula (I) have surprisingly been found to be both chemically and pharmacolo-
gically different from those drugs hitherto suggested for the treatment of MS and its

manifestations.

All embodiments of the invention as disclosed in the claims are herewith included in the
specification.

The following examples are intended to illustrate the invention without restricting the scope
thereof. | | | |

The compounds of general fom_mla (D) may be prepared by methods known in the literature
and the following methods:
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The compouhds of general formula () may be prepared by known methods and, for example,

as show_h above, by reacﬁon of an ester derivative of the quinoﬁne éérboxyﬁc acid with an |

aniline in a suitable solvent such as tol_uene, xylene and the like. General méthods for pre-

paration of the quinoline carboxylic acid ester d_erivatives of formula (II) are described below.

N-alkylated anilines of formula (III) are commercially availa_bl_e or known from literature, e.g., .
" in Johnstone et al, J. Chem. Soc. 1969, 2223-2224. Compounds falling within the scope of
formula (I) may be prepared by methods, which are generally analogous to those of said
literature. | |

The compounds of formula () may also be prepared by reaction of a quinoline carboxylic acid
of formula (IV) with an aniline of formula (III). Various coupling reagents known in the art
may be used, e.g., carbodiimides known from literature in US Pat. No. 4,547,511. One suit-
able coupling method utilises thionyl ghlo_ride in the presence of triethylamine and a suitable
éoiveht such as dichlorbmethane; This method may be used in mstances when direct coupling
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between ester and aniline does not work, ¢.g., when the aniline contains electron withdrawing
substituents. The quinoline carboxylic acids of formula (IV) may be obtained from the corre-
spohding esters of formula (II) by acidic hydrolysis as described below.

To a solution of 2,6-diflnorobensonitril (42 g, 0.30 mol) in 150 ml of anhydrous methanol

sodium methoxide (17.9 g, 0.33 mot) was slowly added at 30°C. After being heated under
reflux for 1 hour, aqueous 40 % methylamine (133 ml, 1.2 mol) was added and the resulting
solution refluxed for 4 days. On {:ooling, a white solid, 2-methoxy-6-(methylamino)benso-
nitrile, precipitated which was collected by filtration. The precipitate was dissolved in an
aqueous solution of ethylene glycol (500 ml) and potassium hydroxide (14 g). The solution . .
was refluxed at 150°C over night, cooled to room temperature and the pH adjusted to 4 with
conc. hydrochloric acid. The anthranilic acid formed was collected by filtration, washed with .
water (50 ml) and dried under vacuum. The 6-methoxy-N-methyl-anthranilic acid (32 g, 0.18.
mol), and sodium bicarbonate (38 g, 0.45 mol) were suspended in 500 m! of 1,4-dioxane.
Phosgene (25 ml, 0.45 mol) was slowly added under cooling in an ice bath. The mixture was

' warmed at 40°C for 1 hotr, cooled to 15°C, and then 150 ml of water was added. The isatoic.
" anhydride formed was collected by filtration. After being carefully dried, the 5-methoxy-N- -
methyl-isatoic anhydride (20.7 g, 0.10 mol) was added to a solution of sodium diethylmalon-
ate (31 g, 0.17 mol) in 250 m! of anhydrous N,N-dxfmethylformamide at room temperature.
The solution was heated at 100°C for 3 hours, cooled to room temperature, 250 m! of water
was added and the pH adjusted to 4 with conc. hydrochloric acid. The precipitate was
collected by filtration and dried in vacuum to give the title compound as pure white crystals
(22 g ), yield 48 %.

1H NMR (CDCly) 5 1.43 (t, 3H), 3.62 (s, 3H), 3.96 (s, 3H), 4.45 (g, 2H), 6.70 (d, 1H), 6.92

(d, 1H), 7.55 (t, 1H), 13.5 (s, 1H).

-Phosgene (51 g, 0.52 mol) dissolved in 150 ml of dioxane was addcd in portions to a
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mechamcally stirred slurry of 2-amino-6-chloro-benzoic acid (30 g, 0.175 mol) and sodium
bicarbonate (44 g, 0.52 mol) in 300 m! of dioxane. Violent reaction with gas evolution
occﬁned and the reaction mixture was cooled to keep the temperature below 50°C. Then
stirring was continued at 50°C for 1 hour. The reaction mixture was cooled to 15°C, the
resulting precipitate was collected, washed with water and dried to give the isatoic anhydride.
The anhydride (5 g, 0.025 mol) was dissolved in 50 ml of N,N-dimethylacetamide and cooled
to 0°C. Sodium hydride (75%) (0.94 g, 0.028 mol) and then methyl iodide (1.89 ml, 0.030
mol) was added at a rate to keep the temperature below 5°C. The reaction mixture was stirred
at room temperature for 5 hours. The remaining methyl iodide was removed under vacuum.
Sodium hydride (0.94 g, 0.028 mol) was added together with diethyl malonate (4.5 g, 0.028
mol). The mixture was heated at 85°C for 5 hours. Aﬁer coolmg to room temperature, 50 mi
of methanol and 50 ml of 1 M hydrochlonc acid and subsequlltly 250 ml of water were
added. An emulsion was formed which crystallised on standing in a refrigerator for 72 hours.
The crystalline mass was collected by ﬁltration, washed with water, water/methanol (1:1) and
heptane and dried to afford the title compound (63g),yield74%. _ _
1H NMR (CDCl;) 5 1.46 (3H, t), 3.63 (3H, 5), 4.49 (2H, @), 7.23 (1H, d), 7.27 (lH d), 7. 49

(1H, 1), 15.0 (1H, s).

2-Fluoro-6-(trifluoromethyl)benzonitrile (10 g, 0.053 mol) was warmed at 40°C in 200 m] of
anhydrous methylamine in an autoclave for 2 days. The excess methylamine was allowed to
evaporate and the resulting grey solid was dissolved in 200 ml of methylene chloride together
with 4-aminopyridine (0.1 g, 0.001 mol) and triethylamine (3.3 ml, 0.026 mol). To the chilled
solution was slowly added ethyl malonyl chloride (8.8 g, 0.060 mol). The solution was stirred
for 4 hours and then worked up to give a yellowish syrup. The syrup was dissolved in 100 ml
of anhydrous ethanol, and sodium methoxide (5.4 g, 0.10 mol) was added. After 1 hour, the
solvent was removed and the residue worked up with methylene chloride and water. The
quinoline derivative formed was carefully dried and suspended in 250 ml of chilled anhydrous
tetrahydrofuran, Sodium hydride (4 g, 0.125 mol) was slowly added and then methyl iodide



WO 00/03991 g i PCT/SE99/01270
11

(10 ml, 0.15 mol). The mixture was heated under reflux foi' 6 hours, quenched with water and
worked up with diethyl ether. The solvents were removed and the residue (17.3 g) was
dissolved in a mixture of ethanol (50 mI) and conc. hydrochloric acid (10 ml). The solution
was warmed at 45°C overnight, cooled and the precipitate was collected to give 8 g of the title
compound, yield 48 %.

1H NMR 8 (CDCl;) 3 1.46 (3H, 1), 3.68 (3H, s), 4.50 (2H, q), 7.58 (1H, m), 7.71 (2H, m),

15.0 (1H, s).

In essentially the same manner the following compound was obtained from the corresponding
starting materials: '
1,2-Dihydro-4-hydroxy-5-trifluoromethoxy-1-methyl-2-oxo-quinoline-3-carboxylic acid ethyl

ester.

m I
bi-tert-butyl dicarbonate (36 g, 0.17 mol) was added portionwise to a solution of 3,4-
(methylenedioxy)-aniline (20.6 g, 0.15 mol) in anhydrous tetrahydrofuran (150 ml). The. .
‘solution was reflux heated for 2 hours, then concentrated under vacuum to give a black solid - -
residue. The residue was dissolved in anhydrous tetrahydrofuran (600 ml) and cooled to
-40°C. A hexane solution of 1.3 M sec-butyllithium (265 ml, 0.35 mol) was added dropwise.
After stirring the solution for 0.5 hour at -40°C dry ice (ca 40 g) pellets were added. The
mixture was allowed to warm to 0°C and water (ca 700 ml) was added. The aqueous solution
was acidified with hydrochloric acid to pH 3 and extracted with ether. The extracts were dried
and concentrated to give the N-tBoc protected 5,6-methylenedioxy-anthranilic acid as a solid
residue (45 g ). This acid was added to an ice-cooled suspension of sodium hydride (80 % in
oil, 9.0 g, 0.30 mol) in N,N-dimethylformamide (200 ml). The mixture was stirred for 0.5
hour and methyl iodide (22 ml, 0.35 mol) was added. The mixture was stirred at room tem-
perature overnight, was quenched with water (600 ml) and extracted three times with ether.
The organic layer was washed with sat. brine, dried and concentrated under vacuum to give a
darkbrown oil. The oil was dissolved in methanol (400 ml) and conc. hydrochloric acid (80
ml) was added. The solution was stirred overnight at room temperature, neutralised with 5§ M
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sodium hydroxide and extracted three times with ether. The combined extracts were filtered
through a column with SiO, and the eluate concentrated under vacuum to .give the methylated
anthranilic ester (20 g ). The ester was dissolved in dichloromethane (400 ml) and cooled on
an ice-bath. Ethyl malonyl chloride (21 g, 0.14 mol) was added and then, after 30 minutes,
triethylamine (22 ml, 0.16 mol). After being stirred for 1 hour at room temperature the cloudy
mixture was washed with 0.5 M hydrochloric acid and then bicarbonate. The organic phase
was carefillly dried and concentrated under vacuum. The residue was then. dissolved in dry
ethanol (200 ml) and sodium methoxide (17 g, 0.32 mol) was added. The mixture was stirred
for 1 hour and water was added (300 ml). The solution was washed with ethyl acetate and then
the aqueous solution was acidified with cone. hydrochloric acid. The precipitate Was collected
by filtration and dried under vacuum to give the title compound as grey crystals (17 g, overall
yield 41 %).

1H NMR(CDC],) 3 1.45 (3H, t), 3.58 (3H, 5), 4.48 (2H, q), 6.17 (2H, 5), 6.71 (1H, d), 7,14
(1H, d).

- Example s .
A mixture of chloral hydrate (59.3 g, 0.36 mol), water (700 ml), and sodium sulphate (85. g,
0.60 mol), was heated to 50°C. When 50°C was reached, sequentially a mixture of 3-eflyl-
aniline (40.8 g, 0.33 mol), water (700 ml) and conc. hydrochlonc acid (33.6 ml) and a mixture
of hydroxylamme hydrochloride (74.8 g, 1.04 mol) and water (330 ml) were added. The
resulting mixture was heated to 80°C during 30 minutes and kept for another 10 minutes at
this temperature before the reaction mixture was cooled on an ice-bath. The resulting
precipitate was filtered off, washed with water and dried in vacuum over P,0; to give an

jsonitrosoacetanilide (36.6 g), yield 58 %. The isonitrosoacetanilide (10.0 g, 0.05 mol), was
added portionwise to a mixture of water (9 mi) and conc. sulphm'ic_ acid (60 ml) prewarmed to
50°C, maintaining the temperature between 50-55 °C. When the addition was completed, the
mixture was heated to 80°C and kept at this temperature for 10 minutes. The reaction mixture
was then cooled on an ice-bath and poured on 10-12 times the reaction volume of crushed ice.
The mixture was then left standing for about one hour. The water suspension was extracted
with dichloromethane which was dried and evaporated resulting in an mixture of the twé
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analogues 4-ethyl and 6-cthyl isatins approximately 0.68:1 (7.6 g), yield 84%.

The mixture of the two isomers was dissolved in agqueous sodium hydroxide and the solution
was filtered through celite and then acidified to pH 4. The 4-analogue was at this pH extracted
into dlchloromethane which was dried and evaporated to give the pure 4-ethyl isatin (3.1 g),
yield 34%.

4-Ethyl isatin (3.1 g, 0.018 mol) was added to a mixture of conc. sulphuric acid (45 pl) in
acetic acid (14 ml). The suspension was warmed to 30°C, hydrogen peroxide 35% (2.2 ml)
.was added and after the addition the temperature was raised to 65°C. After being heated for 3
hours, the mixture was cooled and the precipitate filtered off, washed with water and dried to
give the title compound (1.7 g), yield 48%.

1H NMR (DMSO-dy) 8 1.12 (3H, 1), 3.02 (2H, g), 6.98 (1H, d), 7.05 (1H, d), 7,58
(1H, 1), 11.6 (1H, broad).

 While cooling, 10 ml of conc. hydrochloric acid was added to 30 ml of acetic anhydnde To -
this solution, 1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo- quinoline-3-carboxylic acid
ethyl ester (10.5 g, 38 mmol) was added and the mixture heated at 80°C for 14 hours. The
mixture was cooled to room temperature and the crystalline product was filtered off, washed
with cold methanol and dried to yield the title compound (7.2 g), yield 77 %.

1H NMR ((CDCl,) 8 3.73 (3H, s) 4.02 (3H, s), 6.82 (1H, d), 7.02 (1H, d), 7.62 (1H, ).

N-Methylaniline (2.7g, 0.025 mol) was dissolved in 80 ml of toluene and about 30 mi of the
solvent was distilled off in order to obtain a dry solution. 1,2-Dihydro-4-hydroxy-5-methoxy-
1-methyl-2-oxo0-quinoline-3-carboxylic acid ethyl ester (2.7 g, 0.01 mol) was added to the
boiling solution. The ethanol formed during the reaction was distilled off together with some
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toluene for Qbout 4 hours. The mixture was cooled to room tex_npera_tﬁre. The precipitate was

collected, washed with cold toluene and hexane and dried to give the tifle compound (2.8 g),
yield 83 %.

1H NMR (CDCl) § 3.49 (3H, 5), 3.50 (3H, s), 4.03 (3H, 5), 6.66 (lI-I, d), 6.86 (1H, d), 7.08-

7.48 (6H, m). |

13C NMR (CDCl,) & 29.7 (CH3), 36.8 (CH3), 56.8 (CH3), 103.3 (CH), 104.2 (C), 108.4

(CH), 1102 (C), 126.2 (CH), 127.2 (CH), 128.6 (CH), 131.4 (CH), 141.2 (C), 143.6 (C),

157.0 (C), 157.4 (C), 160.3 (C), 165,1 (C).

ESI MS/MS [M+H]" 339, fragment 232.

' In'.essentially the same manner the following compounds were obtained from the -
corresponding starting materials: |
N-methyl—N—phenyl—1,2-dihydro-4-hydroxj—5—chloro-1;methyl-z-oxo-quinoline-3-
carboxamide, (not included in the claims) -
1H NMR (CDCl,) 3 3.38 (3H, s), 52 (3H, 5), 7. 08-7 34 (7H, m), 7.43 (1H, t) _

_ 13C NMR (CDCly) 5 29.9 (CH3), 38.5 (CH3), 104.7 (©), 112.8 (C), 1133 (CH), 125.5 (CH),

125.6 (CH), 126.8 (CH), 128. 7(CH), 131.8 (CH), 132.9(C), 142.6 (C), 143. 9 (C), 158.0(C); - -

166.1 (C), 169.3 (C).
ESI MS/MS [M+H]" 343, fragments 236 and 108.

N—ethyl-N-(B-methoxy—phenyl)—l,2-dihydro-4-hydroxy-5-ethyl—l-methyl-z-oxo-quinoline-3-
carboxamide, _ o |
N-methyl—N—(4-chloro-phenyl)-1,2-d1hydro-4-hydroxy-5—chloro- -methyl—2-oxo-qumohne-3—
carboxamide,

1H NMR (CDCl;) & 3.38 (3H, s), 3.45 (3H, 5), 7.12-7.28 (6H, m), 7.45 (1H, t).

13C NMR (CDCl;) 5 30.0 (CH3), 38.4 (CH3), 104.5 (C), 112.6 (C), 113 4 (CH), 125.6 (CH),
127.0 (CH), 128.9 (CH), 131.9 (CH), 132.4 (C), 132.8 (CH), 142.5 (C), 142.6 (C), 158.0 (C),
© 166.0 (C), 169.2 (C).

ESI MS/MS [M+H]" 377, fragments 236 and 142. -
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N-ethyl-N-(4-methoxy-phenyl)-1 2—d1hydro-4~hydroxy—5—chloro-1-methyl-2-oxo-qmnohne-3—
carboxa:mde,

1H NMR (CDCls) § 1.18 (3H, t), 3.33 (3H, s), 3.74 (3H, s), 3.90 (2H, q, broad), 6.73 (2H, d),
7.05-7.15 (3H, m), 7.22 (1H, d), 7.39 (1H, 1).

13C NMR (CDCl;) 3 12.4 (CH3), 31.1 (CH3), 45.6 (CH2), 55.4 (CH3), 109.5 (C), 111.5 (C),
114.2 (CH), 115,2 (CH), 126.2 (CH), 127.9 (CH), 130.4 (C), 132.2 (CH), 133.1 (C), 141.7
(C), 159.2 (C), 159.3 (C), 160.1 (C), 166.7 (C).

ESI MS/MS [M+H]" 387, fragments 236 and 152.

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

1H NMR (CDCl,) § 3.37 (3H, broad signal), 3.43 (3H, s), 3.75 (3H, s), 6.75 (2H, broad
signal), 7.14 (3H, broad signal), 7.22 (1H, d), 7.40 (1H, t). | o
13C NMR (CDCl,) 5 30.0 (CH3), 38.5 (CH3), 55.4 (CH3), 105.4 (C), 112.8 (C), 113.4.(CH),
113.9 (CH), 125.5 (CH), 127.0 (CH), 131.7 (CH), 132.7 (C), 136.8 (C), 142.6 (C); 158.1 (C), -
158.3 (C), 164.9 (C), 169.1 (C). S
 ESIMS/MS [M+H]" 373, fragments 236 and 138,

N-ethyl-N-(3-fluoro-phenyl)-1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-
carboxamide,

1H NMR (CDCl,) 8 1.20 (3H, t), 3-33 (3H s), 3.95 (2H, 9), 6.84-6.98 (3H, m), 7.11-7.20
(2H, m), 7.23 (1H, d), 7.42 (1H, 1).

13C NMR (CDCL) 8 12.9 (CH3), 29.9 (CH3), 45.8 (CH2), 104.7 (C), 112.7 (C), 113.4 (CH),
113.8+114.0 (CH), 113.9+114.1 (CH), 122.3+122.4 (CH), 125.6 (CH), 129.5+129.6 (CH),

131.9 (CH), 132.8 (CH), 142.7 (C), 143.7+143.8(C), 158.0 (C), 161.4+163.4 (C), 165.9 (C),
168.8 (C); some peaks are multiplets due to F-coupling.

ESI MS/MS [M+H]" 375, fragments 236 and 140.
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N-methyl-N-(Z—ﬂnoro-phenyl)—1,2—dihydro-4—hydmxy-5-meihoxy-l-ﬁethyl-z-oxo-quinoline-
3-carboxamide, '

1HNMR (CDCl,) 8 3.47 (3H, 5), 3.53 (3H s), 4.03 (3H, s), 6.68 (1H, d), 6.88-6.96 (2H, m),
7.02-7.07 (1H, m), 7.12-7.17 (1H, m), 7.42-7.49 (2H, m).

13C NMR (CDCl,) § 30.7 (CH3), 36.8 (CH3), 57.1 (CH3), 104.3 (C), 104.4 (CH), 107.2
(CH), 109.2 (C), 116.4+116.6 (CH), 124.3+124.3 (CH), 128.7 (CH), 129.9+130.0 (C),
129.9+130.0 (CH), 132.9 (CH), 141.1 (C), 157.4 (C), 157.4 (C), 156.8+158.8 (C), 160.3 (C),
167.0 (C). |

ESI MS/MS [M+H]" 357, fragment 232.

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

. IHNMR (CDCly) 8 3.40 GH, s), 3.50 (3H, s), 4.02 (3H, s), 6.67 (1H, d, broad), 6.90 (11, d,
broad), 7.1 (2H, broad), 7;28 .(lH, broad), 7.38 (IE i)road), 743 (IH, t; broad). - _
13C NMR (CDCl;) § 29.8 (CH3), 36.8 (CH3), 57.0 (CH3), 103._5.(_(.31-1), 104.3 (C), 108.6

- (CH), 109.9 (C), 124.7 (CH), 126.5 (CH), 127.5 (CH), 129.7 (CH), 131.7 (CH), 133.9 (),

. 141.4(C), 144.8 (C), 157:2 (C), 157.7 (C), 160.3 (C), 165.0 (C).

- ESIMS/MS [M+H]" 373, fragment 232.

N-ethyl-N-(3-ﬂuoro—phenyl)—1,2-dihydro-4-hydroxy—5-methoxy- 1-methyl-2-oxo-quinoline-3-
carboxamide, |

1H NMR (CDCly) & 1.22 (3H, t), 3.50 (3H, s), 3.92 (2H, broad signal), 4.02 (3H, s), 6.66 (lH
d), 6.81-6.92 (2H, m), 7.08-7.19 (3H, m), 7.41 (1H, t).

13C NMR (CDCl,) & 13.1 (CH3), 29.8 (CH3), 43.9 (CH2), 56.9 (CH3), 103.4 (CH), 104.3
(C), 108.6 (CH), 110.4 (C), 114.5+114.7 (CH), 123.4 (CH), 129.6+129.7 (CH), 131.6 (CH),
141.4 (C), 143.5 (C), 157.2 (C), 157.4 (C), 160.3 (C), 161.4+163.3 (C), 164.4 (C); some peaks
are multiplets due to F-coupling.

ESI MS/MS [M+H]" 371, fragment 232.
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N-methyl-N;(4-chloro-phenyl)-1,2-dihydro-4-hydroxy~5-méﬂmxy—lfinethyl-z-oxo-quinoﬁne-
3-carboxamide,

1H NMR (CDCly) & 3.46 (3H, s), 3.52 (3H, s), 4,05 (3H, s), 6.69 (IH, d), 6.92 (1H, d), 7.10-
738 (4H, dd), 7.45 (1, ). |

13C NMR (CDCl,) 3 29.8 (CH3), 36.8 (CH3), 56.8 (CH3), 103.4 (CH), 104.2 (C), 108.6

(CH), 110.0 (C), 127.6 (CH), 128.9 (CH), 131.6 (CH), 132.8 (C), 141.3 (C), 1422 (C), 157.1
(0), 157.5 (C), 160.3 (C), 165,0 (C).

ESI MS/MS [M+H]" 373, fragment 232.

N-ethyl-N-(2-fluoro-phenyl)-1 ,2-d1hydro-4-hydroxy—5 -trifluoromethyl-1-methyl-2-oxo-
‘quinoline-3-carboxamide,

N-methyl-N-(4-chloro-phenyl)-1.,2-dihydro-4-hydroxy-5-u'iﬂuoromethyl-l-methyl-z-_oxo-
quinoline-3-carboxamide, | _. .
THNMR (CDCl;) & 3.40 (3H, s), 3.48 (3H s), 7.08-7.25 (4H, m), 7.48 (1H, d), 7.65 (1H, t),
7.69 (1H, t).

13C NMR (CDCl;) & 30.1 (CH3), 38.7 (CH3), 103.8 (C), 112.7 (C), 113.4 (C), 118.7 (CH)
121.9+121.9+122.0+122.0 (CH), 120.3+122.4+124.6+126.8 (C), 127.0 (CH),
127.8+128.0+128.3+128.5 (C), 128.9 (CH), 131.6 (CH), 132.4 (C), 142.3 (C), 142.6 (C),
157.7 (C), 1663 (C), 169.9 (C); some peaks are multiplets dus to F-coupling.

ESI MS/MS [M+H]" 411, fragments 270 and 142.

N-methyl-N—(4-methoxy—phenyl)—l,2-dihydro-4_-hydroxy—5-txiﬂuoromethyl-_1-methyl-z-oxo-

quinoline-3-carboxamide,

N-methyl-N-(4-chloro-phenyl)-1 ,2-dihydro+hydrpxy—S-lriﬂuoromethoxy-l -methyl-2-oxo-

quinoline-3-carboxamide,

N-methyl-N-(4-methoxy-phenyl)-1,2-dlhydro-4-hydroxy-5-mﬂuoromethoxy-I-methyl-Z-oxo-

quinoline-3-carboxamide,
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N-methyl-N-phenyl-1,2-dihydro-4-hydroxy-5-chloro—6—methoxy—l-n;ethyl;z-oxo-qtlinoline-B-
carboxamide, (not included in the claims) | _

1H NMR (CDCly) § 3.38 (3H, 5, broad), 3.52 (3H, 5), 3.96 (3H, 5), 7.14-7.23 (2H, m), 7.23-
7.30 (5H, m). - | o -

13C NMR (CDCl,) § 29.7 (CH3), 38.3 (CH3), 57.2 (CH3), 113.6 (CH), 113.7(C), 116.8
(CH), 120.3 (C), 125.8 (CH), 126.9 (CH), 128.7 (CH), 136.5 (C), 143.9 (C), 150.9 (C), 158.0
(C), 165 (C),168.9 (C). |

ESI MS/MS [M+H]" 373, fragments 266 and 108.

N-methyl-N-(4-chloro-phenyl)-1,2-dihydro-4-hydroxy-5,6-methylenedioxy-1-methyl-2-oxo-
quinoline-3-carboxamide.

To an ice-cold solution of 1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-
carboxylic acid (8 g, 0.032 mol), triethylamine (15.5 ml, 0.11 mol) and 4-trifluoromethyl-N-
methylaniline (6.1 g, 0.035 mol) in 150 ml of methylene chloride was added dropwise during
0.5 hours a solution of thionyl chloride (3.0 ml, 0.042 mol) in 10 ml of methylene chloride.
The stirring was continued at 4°C for 4 hours. The solution was diluted with 10 ml of
methylene chloride, washed with cold 1 M sulphuric acid and then extracted with 1 M sodium
hydroxide. The pH of the aqueous phase was adjusted to 8-8.5, clarified by filtration and then
acidified with hydrochloric acid to pH 4. On standing a crystalline precipitate was formed
which was filtered off, washed with water and dried to give the title compound (8.5 g) yield
65 %.

{H NMR (CDCly) 5 3.48 (3H, s), 3.54 (3H, 5), 4,06 (3H, ), 6.70 (1H, d), 6.94 (1H, d), 7.46
(1H, t), 7.50 (4H, broad signal). ' '
13C NMR (CDCly) 5 29.8 (CH3), 36.9 (CH3), 56.9 (CH3), 103.5 (CH), 104.2 (C), 108.7
(CHD, 109.5 (C), 117.3+121.7+126.0+130.3 (C), 125.8+125.9+125.9+126.0 (CH), 1263
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(CH), 127. 9+128 4+128.9+129.4 (C), 131.8 (CH), 141.4 (C), 146.7 (C), 157.2 (C), 158.0 (C),
160.3 (C), 165,0 (C); some peaks are multiplets due to F-coupling.
ESI MS/MS [M+H]" 407, fragment 232.

In essentially the same manner the following compounds were obtained from the
corresponding starting materials:

N-ethyl-N-(4-triflucromethyl-phenyl)- -1 ,2-dihydro-4-hydroxy-5- chloro-l-methyl-z-oxo-
quinoline-3-carboxamide,

1H NMR (CDCl,) § 1.22 (3H, t), 3.28 (3H, s), 3.99 (2H, q), 7.13 (1H, d), 7.23-7.32 (3H m),
7.40-7.51 (3H, m).

'13C NMR (CDCl,) & 13.0 (CH3), 29.8 (CH3), 45.8 (CH2), 104.0(C), 112.7 (C), 113.5 (CH),
120.6+122.8+124.9+127.1 (C), 125.7 (CH), 125.7+125.7+125.8+125.8 (CH), 126.7 (CH),
128.3+128.6+128.8+129.1 (C), 132.1 (CH), 133.0 (C), 142.8 (C), 145.6 (C), 157.9 (C), 166.8 -
(C), 169,1 (C); some peaks are multiplets due to F-coupling.

 ESTMS/MS [M+H]" 425, fragments 236 and 190.

N-ethyl-N~(4-trifluoromethyl-phenyl)-1,2-dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo- .
qmnolme-B-carboxamxde,

1H NMR (CDCl,) 8 1.22 (3H, 1), 3.51 (3H, s), 3.93 (2H, q), 4.02 (3H, s), 6.67 (1H, d), 6.91
(1H, d), 743 (1H, t), 7.46-7.52 (4H, m).

13C NMR (CDCl;) § 13.2 (CH3), 29.8 (CH3), 44.1 (CH2), 56.9 (CH3), 103.5 (CH), 104.3
(C), 108.7 (CH), 110.0 (C), 120.7+122.9+125.0+127.2 (C), 125.9+125,9 (CH), 127.7 (CH),
128.9+129.2+129.4+129.7 (C), 131.8 (CH), 141.5 (C), 145.3 (C), 157.2 (C), 157.8 (C), 160.3
(C), 164.4 (C) ); some peaks are multiplets due to F-coupling.

ESI MS/MS [M+H]" 421, fragments 232 and 206.

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

quinoline-3-carboxamide,
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N-methyl-N-(Z 4-d1ﬂnoro-phenyl)-l,2-d1hydro-4—hydroxy—5—chloro- l-methyl-z-oxo- :
quinoline-3-carboxamide,
1H NMR (CDCly) 3 3.33 (3H, s), 3.45 (3H, s), 6.62 (1H, broad), 6 83 (lH broad), 6.98-7.17
(2H, m, broad), 7.20 (1H, d), 7.37 (1H, t, broad).
13C NMR (CDCl,) 5 29.9 (CH3), 37.3 (CH3), 103.3 (C), 104.?+_104.9+105.1 (CH),

110.5+110.7 (CH), 112.7 (C), 113.3 (CH), 125.7 (CH), 128.1 .(é), 128.6 (CH), 132.1 (CH),
133.3 (C), 142.8 (C), 157.8 (C), 156.9+157.0+158.9+159.0 (C), 160.6+160.6 (C), 167.4 (C),

170.4 (C); some peaks are multiplets due to F-coupling.
ESI MS/MS [M+H]" 379, fragments 236 and 144..

N-methyl-N-(2,5-diftuoro-phenyl)-1,2-dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-
quinpline-B-carboxanﬁde,

N-methyl-N-(2 4-d1ﬂuoro-phenyl)-1,2-dxhydro-4~hydroxy-5—methoxy-l-methyl-z-oxo-
quinoline-3-carboxamide, . .
1H NMR (CDCl;) 5 3.40 (3H, s), 3.51 (3H, 5), 4.02 (3H, s), 6.60-6.63- (lH, m), 6 63 (1H,d), |
6.73-6.79 (1H, m), 6.90 (1H, d), 7.38-7.46 (2H, m). :

13C NMR (CDCl,) § 29.9 (CH3), 36.0 (CH3), 56.9 (CH3), 103.5 (CH), 104.2 (C),
104.4+104.6+104.6+104.8 (CH), 108.6 (CH), 109.2 (C), 110.8_+ 110.9+111.0+111.0 (CH),
127.3+127.3+127.4+127.4 (C), 130.0+130.1 (CH), 131.8 (CH), 141.4 (C), 157.2 (C),
157.3+157.4+159.3+159.4 (C), 158.5 (C), 160.3 (C), 160.7+160.8+162.6+162.7 (C), 165.5
(C); some peaks are multiplets dus to F-coupling.

ESI MS/MS [M-+H]" 375, fragment 232.

N-methyl-N-(2,5-difluoro-phenyl)-1 ,2-dihydro—4-hydroxy—5-m§ﬁmxy—l -methyl-2-oxo- |
quinoline-3-carboxamide, |

1H NMR (CDCl,) 3 3.48 (3H, 5), 3.64 (3H, s), 4,1 0 (3H, s), 6.60-7.30 (SH, m), 7.63 (1H, t).
13C NMR (CDCl,) 5 31.0 (CH3), 37.2 (CH3), 57.2 (CH3), 104.4 (C), 105.0 (CH), 105.7 (),
109.5 (CH), 115.2+115.6 (CH), 116.8+116.9 (CH), 117.2+117.3+117.5+117.7 (CH),
129.8+130.0+130.0+130.2 (C), 133.9 (CH), 141.0 (C), 151.9+155.8 (C), 157.6 (C),
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155.8+159. 6 (C), 161.4 (C), 1617 (C), 167,6 (C); major form ‘$oine peaks are multiplets due
to F-coupling.
ESI MS/MS [M-+H]" 375, fragment 232.

N-methyl-N-(2,4-diftuoro-phenyl)-1 2—d1hydro—4»hydroxy—5 6-methylened10xy-1—methyl—2—

oxo-quinoline-3-carboxamide.

Pharmacological methods

SIL/N female mice, 8 weeks of age , were used for the experiments. Mouse spinal cord
homogenaté (MSCH) was obtained from 8 to 12 weeks-old C57BV/6 female mice. The tissue
was homogenised on ice and diluted in cold PBS. Incomplete Freund’s containing 1 mg/ml M.
tuberculosis hominis H37Ra was emulsified with an equal volume of MSCH to give 2 final.
concentration of 10 mg/ml of MSCH. The inoculum volume of 0.1 mi was injected intra-.. .
dermally at the base of the tail. Pertussis toxin was injected i.p. at day 0 and 3 after immuni-
zation. Treatment was given per oS daily. cither at day 3 to 12 post-immunization or days 3 to
7 and 10 to 12. Control animals received saline. The animals, eight per dose group, were .
scored for clinical signs of paralytic dlsease on a scale from 0 to 5 in the following way: 0,
normal; 1, limp taﬂ 2, hind limb paresis; 3 hind limb paraly31s and limp foreleg; 4, bilateral
hind and fore imb paralysls, 5, death. Clinical scores were monitored at day 7 and daily from
day 9 until the end of the experiment at day 14. Treatment effects were calculated as percent
inhibition of clinical scores compared to saline freated controls. ' '

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

16 fér each mouse.

C57BY 6 female mice between 10 to 14 weeks of age wefe used for the experiments,

10 mice /group. The mice were sensitized with ovalbumin (OA) in aluminium hydroxide in a
volume of 0.2 ml inoculated ip. Treatment was given at day 0 to day 16. Control mice
received saline. Fourteen days after the OA sensitization mice were exposed for 20 minutes to
an aerosol of 1.5% W/v of OA in saline produced by a nebulizer. Vehicle-challenged contro]
mice were exposed to saline. Seventy-two hours éﬁe_t_OAlvehicle challenge, mice were
anaesthetised and bronchoalveolar lavage__wa_s_pélfformed by instilling 0.5 ml'ioe-,cold
phosphate buffered saline (PBS) into the hungs twice. Total cell counts were determined and

| differential counts were made based on identiﬁcgﬁon of eoéinophi}s, monocytes/alveolar

macrophages, lymphocytes and neutrophxls Eosinophil i_nﬁltratipn into the lung tissue was
evaluated by histochemical methods on frozen lung sections using diaminobenzidine
tetrahydrochloride (DAB). |

Teratogeni‘c eﬁécis in the rat. _

The compounds were administrated subcutaneously to female rats during pregnancy, i.e., day
8 to 14 of pregnancy. The rats were caesarean sectioned and necropsied on day 20 after
fertilisation. The foetuses were exammed for external and internal abnormalities.

Beagle Pain Syndrome (BPS).

The compounds were administrated intravenously to beagle dogs. The dosage was given for
five consecutive days. The dogs were evaluated for clinical and Isboratory signs of the pain
syndrome, e.g., fever, increased erythrocyte sedimentation rate (ESR), alkaline phbsphate
(AP), induction of acute phase proteins and vasculitis |

Among preferred compounds are N—méthyl-N-(4-uiﬂuoromethyl—phenyl)—l,2-dihydro-4—
hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide and N-methyl—N—(2,4-diﬂuoro-
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phenyl)-1 ,2-dihydro—4—hj§%%¥y—5-chloro—l-methyl—z-oxo-cl'uiﬁgﬁliiefé-catboxmnide hereinafter
called Compound A and B, respectively. N-Methyl-N-phenyl-1,2-dihydro-4-hydroxy-5-
chloro-1-methyl-2-oxo-quinoline-3-carboxamide and roquinimex are included as reference
compounds hereinafter called Compound C and D, respectively:

_ % aEAE Inhibition
Dose, mg/kg p.o. | Compound A | CompoundB | Compound C | Compound D
(invention) (invention) |
0.2 66 59 _ 92 35
T 86 % 100 20
5 99 100 ()
T citv in the rat
% malformed fetuses
Dose, mg/kg p.o. | Compound A | CompoundB | CompoundC | CompoundD
: (invention)  (invention) _ _
6 4 ' 0 37 not tested
10 | not tested not tested. not tested 9
30 — 2 2 30

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

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

Various aditives to enhance the stability or case of administration of the drug are
o contemplated. The pharmaceutical composmon may also contain addmonal therapeuucally
s useful substances other than a compound of formula (I)
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wherein
R is selected from methyl, ethyl, n-propyl, iso-propyl, n-butyl and allyl;
R’ is selected from methyl, methoxy, fluoro, chloro, bromo, trifluoromethyl, and OCHxFy,
wherem x=0-2, '

) " y=1- 3 with the proviso that *

x+y=3; '

" R is selected from hydrogen, fluoto and chloro, with the proviso that R” is selected from

' fluoro and chloro only when R is selected from fluoro and chiloro; L
| R4 1s selected from hydrogen and pharmaceutically acceptable inorganic and organic cations;

Rs is selected from ethyl, n-propyl, iso-propyl, methoxy, ethoxy, chloro, bromo,

triﬂuo;oﬁethyl, OCH,F,, and OCH,CH,F,
wherein x=0-2,
y =1 - 3 with the proviso that
x+y=3;
Ry is hydrogen; or
R, and R, taken together are methylenedioxy;
and any tautomer thereof.

2. Compounds according to claim 1 wherein the pharmaceutically acceptable inorganic
cations are derived from sodium, potassium and calcium, and the organic cations are derived
from monoethanolamine, diethanolamine, dimethylaminoethanol, morpholine and the like;
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3. Compounds according to claim 1 and 2 wherein Ry is selected from ethyl, methoxy, chloro,
and triflnoromethyl.

PCT/SE99/01270 -

4. Compounds according to claim 1 and 2 wherein R; and Ry taken together are
methylenedioxy.

5. Compounds according to any of the preceding claims wherein R is selected from methyl
and ethyl. "

6. Compounds according to any of the preceding clatms wherein R’ is selected from,
methoxy, fluoro, chloro, and trifluoromethyl, when R”” is hydrogen. '

7. Compounds according to any of the preceding claims wherein R™ is selected from meta ™
and para-fluoro provided that R’ is ortho-fluoro.

8. The compound according to claims 1 and 2, N-ethyl-N-(3-fluoro-pheny1)-1,2-dihydro-4-
hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide.

9. The compoimd according to claims 1 and 2, N-methy]-N-(2,4-difluoro-phenyl)-1,2-dihydro-
4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide.

10. The compound according to claims 1 and 2, N-methyl-N-(2,5-difluoro-phenyl)-1,2-
dihydro-4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide.

11. The compound according to claims 1 and 2, N-ethyl-N-(3-methoxy-phenyl)-1,2-dihydro-
4—hydroxy_-5-ethyl—_l-methyl-_Z-oxo-quinoline-S-carboxamide.

12. The compound according to claims 1 and 2, N-methyl-N-(2,5-difluoro-phenyl)-1,2-
dihydro-4-hydroxy-5-methoxy- 1-methyl-2-oxo-quinoline-3-carboxamide.
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13. The compound according to claims 1 and 2, N-methy]-N-(4-triflucromethyl-phenyl)-1,2-
dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide.

14, The compound according to claims 1 and 2, N-methy}-N~(2,4-difluoro-phenyl)-1,2-
dihydro-4-hydroxy-5,6_-_mcth_ylenedioxy—1-me_;hyl-_z-oxo-quinolinqé-carboxamide.

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

16. Pharmaceutical compositions contaihing as active ingredient a compound having the
general formula (T) together with a pharmaceutically carrier.

17. Pharmaceutical compositions according to claim 16 containing other pharmécologically
active substances. ' '

18. Pharmaceuucal compositions according to clmms 16 and 17 to be used as therapeuhcnm ;
in a daily dose of the active substance of 0. 0005 mg/kg to about 10 mg/kg body welght, in
partlcular 0.005 to 1 mg/kg body welght.

19. A process for the manufactming of a.compound of the general formuta (I) whereinR, R’,
R”, Ry Rsand Ry are as defined above, by _
(A) reacting an ester derivative of qumohne carboxylic acid of formula (II)

R OOR, o R OR, g
O S
N 0
M i e?
Yo R
CH,
-

m ' 1
with an aniline of formula (III), in a suitable solvent such as toluene, xylene, or the like, or
(B) reacting an qumohne carboxylic acid of the general formula (IV) with an aniline of the

general formula (IIT), | _
| _IIIjI M
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using a suitable coupling reagent, preferably a carbodiimide or thionyl chloride in the
presence of triethylamine and a suitable solvent such as dichloromethane.

20. A method of treating a mammal suffering from pathologic inflammation and

autoimmunity comprising administering to said mammal a compound having the general
formula (I)

®

T

. ;\\!l\lll\\\l\l‘l\l}\:\\l\!\\\!I\

R is selected from methyl, ethyl, n-propyl, is&propyl, n-butyl and allyl; _
R’ is selected from methyl, methoxy, fluoro, cmmo, bromo, triflucromethyl, and OCHxFy,
wherein x=0-2, |

y =1 - 3 with the proviso that

x+y=3;
R"’ is selected from hydrogen, fluoro and chloro, with the proviso that R** is selected from
fluoro and chioro only when R’ is selected from fluoro and chioro; -
R, is selected from hydrogen and pharmaceutically acceptable inorganic and organic cations;
Rsis selected from ethyl, n-propyl, iso-propyl, methoxy, ethoxy, chloro, bromo,

trifluoromethyl, OCH,F,, and OCH,CH,F,
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wherein  x=0-2,

y=1- 3 with the proviso that _ -
x+y=3;

e rrrLC

R, and R, taken together are methylenedioxy;
and any tautomer thereof.

21. The method according to claim 20 wherein the phanmaceutically acceptable inorganic
cations are derived from sodium, potassium and calcium, and the organic cations are derived
from monoethanolamine, diethanolamine, .dimethylaminoethanpl, morpholine and the like;

22, The method according to claim 20 and 21 wherein R, is selected from ethyl, methoxy,
chloro, and trifluoromethyl. '

" 23. The method according to claim 20 and 21 whereini Ry and R taken together are. .
methylenedioxy. o o |

24, The method according to claim 20 and 21 wherein R is selected from methyl and ethyl.

25. The method according to claim 20 and 21 wherein R’ is selected from, methoxy, fluoro,
chloro, and trifluoromethyl when R"" is hydrogen.

26. The method according to claim 20 and 21 wherein R" is selected from meta - and para-
fluoro provided that R” is ortho-fluoro.

27. The method according to claim 20 and 21, N-ethyl-N-(3-fluoro-phenyl)-1,2-dihydro-4-
hydroxy-5-chloro-1-methyl-2-0xo-quinoline-3-carboxamide.

28. The method according to claim 20 and 21, N—meﬂlyl-N-(2,4-diﬂuom-phenyl}1,2-dihydro-
4-hydroxy-5-chloro-l-methyl-Z-oxo—quinoline-Bécarbothide.
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29, The method according t élaim 20 and 21, N-methy)-N-(2, 5:difluoro-phenyl)-1,2-dihydro-
4-hydroxy-5-chloro-1-methyl-2-oxo-quinoline-3-carboxamide.

30. The method according to claim 20 and 21, N-ethyl-N-(3-methoxy-phenyl)-1,2-dihydro-4-
hydroxy-5-ethyl-1-methyl-2-oxo-quinoline-3-carboxamide. '

31. The method according to claim 20 and 21, N-methyl-N-(2,5-difluoro-phenyl)-1,2-dihydro-
4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide.

32. The method according to claim 20 and 21, N-methyl-N-(4-trifluoromethyl-phenyl)-1,2-
dihydro-4-hydroxy-5-methoxy-1-methyl-2-oxo-quinoline-3-carboxamide.

33. The method according to claim 20 and 21, N-methyl-N-(2,4-difluoro-phenyl)-1,2-dihydro-
4-hydroxy-5,6-methylenedioxy-1-methyl-2-oxo-quinoline-3-carboxamide.

34. The method according to any of claims 20 to 33 of treating mammals suffering from
multiple sclerosis (MS).

35. The method according to any of claims 20 to 33 of treating mammals suffering from
insulin-dependent diabetes mellitus (IDDM).

36. The method according to any of claims 20 to 33 of treating mammals suffering from
systemic lupus erythematosus (SLE).

37. The method according to any of claims 20 to 33 of treating mammals suffering from
rheumatoid arthritis (RA).

38. The method according to any of claims 20 to 33 of treating mammals suffering from
inflammatory bowel disease (IBD).
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39. The method according to any of claims 20 to 33 of ueatmg mammals suffering from

psoriasis.

40. The method according to any of claims 20 to 33 of treating mammals suffering from -
inflammatory respiratory disorder, such as asthma.

41. The method according to any of claims 20 to 33 of treating mammals suffering from

atherosclerosis.

42. The method according to any of claims 20 to 33 of treating mammals suffering from
stroke.

43. The method according to any of claims 20 to 33 of treating mammals suffering from
Alzheimer’s disease.
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