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wherein
A iS NH' Ol or S;

R is C;-Cg alkyl radical of branched or straight
chained or cyclic configuration, or phenyl, or
substituted phenyl bearing from 1 to 3 substituents
chosen independently from the group: hydrogen, Cj-C4
alkyl, C3-C4 alkoxy, halogen, -NHC(O)CH3, amino, or
hydroxy;

Z 1is from 1 to 3 substituents chosen independently from
the group: hydrogen, C;-C4 alkyl, C;-C4 alkoxy, halogen;

Y is from 1 to 3 substituents chosen independently
from the group: hydrogen, C;-Cs4 alkyl, C1-C4 alkoxy,
halogen.
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The present invention relates to novel benzenesulfonylimine derivatives and their use as inhibitors of Interleukin-1 (IL-1) action. Such |
inhibitors are useful in the treatment of various disease states as disclosed herein including rheumatoid arthritis, multiple sclerosis, diabetes {

mellitus, atherosclerosis, septic shock and pulmonary fibrosis.
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OF DUINDINE OR CHROMERES
NOVEL BENZENESULFONYLIMINE DERIVATIVES|AS INHIBITORS
I4)

OF IL-1 ACTION

The present invention relates to novel
benzenesulfonylimine derivatives and their use as
inhibitors of Interleukin-1 (IL-1) action. Such inhibitors
are useful in the treatment of various disease states as
disclosed her=in including: rheumatoid arthritis, multiple
sclerosis, diabetes mellitus, atherosclerosis, septic shock

and pulmonary fibrosis.

SUMMARY OF THE INVENTION

The present invention provides novel
benzenesulfonylimine derivatives of the formula:

SO
N
) yA

Formula I

wherein

A 1is NH, O, or S;

R is C3-Cg alkyl radical of branched or straight chained or
cyclic configuration, phenyl, or substituted phenyl bearing

A
LR
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from 1 to 3 substituents chosen independently from the
group: hydrogen, C;-C4 alkyl, C;-Cs alkoxy, halogen,
-NHC(O)CH3, amino, or hydroxy;

Z is from 1 to 3 substituents independently chosen from the
group: hydrogen, C;~C4 alkyl, C;-C4 alkoxy, or halogen;

Y is from 1 to 3 substituents independently chosen from the
group: hydrogen, C;-C4 alkyl, C;-C4 alkoxy, halogen.

DETAILED DESCRIPTION OF THE INVENTION

As used in this application:

a) the term "halogen" refers to a fluorine atom, chlorine
atom, bromine atom, or iodine atom;

b) the terms "C3—-C4 alkyl" refer to a branched or straight
chained alkyl radical containing from 1 to 4 carbon atoms,
such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, t-butyl, etc; ‘

c) the term "C;-Cg alkyl" refer to a cyclic, branched, or
straight chained alkyl radical containing from 1 to 6 carbon
atoms, such as methyl, ethyl, n-propyl, isopropyl, n-butyl,
isobutyl, n-pentyl, cyclopentyl, n-hexyl, cyclohexyl, etc;

d) the terms "C3;-Cs4 alkoky" refer to a straight or branched
alkoxy group containing from 1 to 4 carbon atoms, such as
methoxy, ethoxy, n-propoxy, isopropoxy, n-butoxy, isobutoxy,

t-butoxy, etc;

e) the term "“substituted phenyl" refers to:
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wherein Q, W, and X are independently chosen from the group
consisting of: hydrogen, C;-C4 alkyl, C;-C4 alkoxy, halogen,
-NHC(O)CH3, amino, or hydroxy:;

f) the term "pharmaceutically acceptable salts thereof"
refers to either an acid addition salt or a basic addition

salt.

The expression "pharmaceutically acceptable acid addi-
tion salts" is intended to apply to any non-toxic organic or
inorganic acid addition salt of the base compounds
represented by Formula I or any of its intermediates.
Illustrative inorganic acids which form suitable salts
include hydrochloric, hydrobromic, sulphuric, and phosphoric
acid and acid metal salts such as sodium monohydrogen
crthophosphate, and potassium hydrogen sulfate.

Illustrative organic acids which form suitable salts include
the mono-, di-, and tricarboxylic acids. Illustrative of
such acids are for example, acetic, glycolic, lactic,
pyruvic, malonic, succinic, glutaric, fumaric, malic,
tartaric, citric, ascorbic, maleic, hydroxymaleic, benzoic,
hydroxy-benzoic, phenylacetic, cinnamic, salicyclic, 2-
phenoxy-benzoic, p-toluenesulfonic acid, and sulfonic acids
such as methane sulfonic acid and 2-hydroxyethane sulfonic
acid. Such salts can exist in either a hydrated or
substantially anhydrous form. In general, the acid addition
salts of these compounds are soluble in water and various
hydrophilic organic solvents, and which in comparison to
their free base forms, generally demonstrate higher melting

points.
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Throughout the description and claims of the specification the word
“comprise” and variations of the word, such as “comprising” and comprises” is not

intended to exclude other additives, components, integers or steps.

M CAWINWORDVLONAWORKISP 10870 DOC
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The expression "pharmaceutically acceptable basic
addition salts" is intended to apply to any non-toxic

organic or inorganic basic addition salts of the compounds

represented by Formula I or any of its intermediates.
Illustrative bases which form suitable salts include alkali
metal or alkaline-earth metal hydroxides such as sodium,
potassium, calcium, magnesium, or barium hydroxides;
ammonia, and aliphatic, alicyclic, or aromatic organic
amines such as methylamine, dimethylamine, trimethylamine,
and picoline. Either the mono- or di-basic salts can be

formed with those compounds.

As is readily apparent to those skilled in the art, the
compounds of Formula I in which A is NH will exist as
tautomers. Any reference to the compounds of Formula I or
an intermediate thereof should be construed as referring to
either tautomer. These tautomers may be depicted as:

SO3
N
Z
N
R ‘ 7 R
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Examples of compounds encompassed by the present
inver 1 include the following. This list is meant to be

representative only and is not intended to be exhaustive of
the compounds encompassed within the scope of the invention:

5,7-Dichloro-2-acetyl-4-[benzenesulfonylimino]-1,4-

dihydroquinoline;

5,7-Dichloro-2-benzoyl-4-[benzenesulfonylimino]}-1, 4~

dihydroquinoline;

5,7-Dichloro-2-(4-aminobenzoyl)-4-[benzenesulfonylimino]-

1,4-dihydroquinoline;

5,7-Dichloro-2-(2-aminobenzoyl)-4-[benzenesulfonylimino]-

1,4-dihydroquinoline;

7-Chloro-2-acetyl—-4-[benzenesulfonyliminol}-1,4-
dihydroquinoline;

7-Chloro-2-benzoyl-4-{benzenesulfonylimino]-1,4-
dihydroquinoline;

2-Acetyl-4-[benzenesulfonylimino]-1,4-dihyéroquinoline;
2-Benzoyl-4-[benzenesulfonylimino]-1,4-dihydroquinoline;
2-Benzoyl-4-[henzenesulfonylimino]-4B-chromene;

2~ (4-Methoxybenzoyl)-4-{benzenesulfonylimino]-4H-chromene;
2-(4~Hydroxybenzoyl)-4-[benzenesulfonylimino]-4H~-chromene;
5,7-Dichloro-2-benzoyl-4-[benzenesulfonylimino]-4H~chromene;

2-Benzoyl-4-[benzenesulfonylimino]-4H-thiochromene;
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5,7-Dichloro-2-benzoyl-4-[benzenesulfonylimino]-4E-

thiochromene;

5,7-Dichloro-2-acetyl-4-[ (4-chlorobenzene)sulfonylimino]-

1l,4-dihydroquinoline;

5,7-Dichloro—-2-benzoyl-4-[ (4~-methoxybenzene)sulfonylimino]-
1,4-dihydroquinoline;

7-Chloro-2-acetyl-4-[ (4-bromobenzene)sulfonylimino]-1,4-

dihydroguinoline;

7-Chloro-2-benzoyl-4-[ (2-chlorobenzene)sulfonylimino]-1,4-

dinydroquinoline;

2-Acetyl-4-[ (4-methylbenzene)sulfonylimino]-1,4-
dihydrogquinoline;

2-Benzoyl-4-[ (4-chlorobenzene)sulfonylimino]-4H-chromene;

5,7-Dichloro-2-benzoyl-4-( (4-methylbenzene)sulfonylimino]-

4H-chromene;

A general synthetic procedure for preparing these
compounds of Formula I, in which A is NH, is set forth in
Scheme A. The reagents and starting materials are readily
available to one of ordinary skill in the art. 1In Scheme A,
all substituents, unless otherwise indicated, are as

previously defined.
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SCHEME A
N 5 ; \j
F l : ‘
AN N
stepa ~
- /
(o)cl y (O)NCH30CH3
(2)
stepb
step ¢ N N
P R ,
Y ;
(3)
O ,
step d
|
Z A
Optional
—_——
stepe
Y N
Formula I 0 Formula I 0
in which A is NH in which A is NH

In Scheme A, step a, an appropriate acid chloride of
structure (1), known analogously in the art [P. Leeson,
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European Patent Application No. 0 303 387, published Feb.
15, 1989], is converted to a N-methyl-O-methyl hydroxamic
acid of structure (2).

An appropriate acid chloride of structure (1) is one in
which Y is as desired in the final product of Formula I.

For example, an appropriate acid chloride of structure
(1) is contacted with N-methyl-O-methyl hydroxylamine or a
salt of N-methyl-O-methyl hydroxylamine. The reaction is
carried out in the presence of a suitable base, such as
triethylamine. The quantity of base used is one molar
eguivalent to neutralize the acid liberated in the reaction
and in those reactions in which a salt of N-methyl-O-methyl
hydroxylamine is used, an additional one molar equivalent is
used to neutralize the salt of N-methyl-O-methyl
hydroxylamine. The reaction is carried out in a suitable
solvent, such as tetrahydrofuran (THF). The product is
isolated by technigues well known in the art, such as
evaporation invacuo and extraction and can be purified by
chromatography and recrystallization to give a compound of

structure (2).

In Scheme A, step b, a N-methyl-O-methyl hydroxamic acid
of structure (2) is contacted with an appropriate
organometallic reagent to give after workup a ketone of

structure (3).

An appropriate organometallic reagent is one of the
structure R-Metal in which R is as desired in the final

product of the Formula I.

For example, a compound of structure (2) is contacted
with a suitable organometallic reagent. As is appreciated
by one of ordinary skill in the art a suitable ‘
organometallic reagent can be chosen from the following:
organolithium reagents, organosodium reagents,
organopotassium reagents, organomagnesium reagerts,
organocadmium reagents, organozinc reagents, organomanganese
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reagents, etc., with organolithium reagents, organosodium
reagents, organopotassium reagents, and organomagnesium
reagents being preferzed and organolithium reagents, and
organomagnesium reagents being most preferred. The reaction
is carried out in a suitable solvent, such as
tetrahydrofuran or diethyl ether, at a temperature of from
-78°C to the reflux temperature of the solvent. The produtt
can be isolated by techniques well known in the art, such as
extraction and evaporation invacuo. The product can then be
purified by techniques well known in the art, such as
chromatographyv or recrystallization to give a compound of

structure (3).

In Scheme A, step c, a compound of structure (3) is
debenzylated to give a compound of structure (4).

For example, a compound of structure (3) is contacted
with a suitable debenzylating agent, such as trifluoroacetic
acid, at a temperature that is sufficient to remove the
protecting group but does not degrade the starting material
or product. For debenzylation in which the suitable
debenzylating agent is trifluoroacetic acid a temperature of
from 70°C to 80°C is preferred. The product can be ‘
recovered and purified by techniques well known in the art,
such as evaporation invacuo, chromatography, and
recrystallization to give a compound of structure (4).

In Scheme A, step d, a compound of structure (4) is
contacted with an appropriate benzenesulfonyl isocyanate to
form a benzenesulfonylimine of Formula I in which A is NH.

An appropriate benzenesulfonyl isocyanate is one in
which 2 is as desired in the final product of Formula I.

For example, a compound of structure (4) is contacted
with a suitable benzenesulfonyl isocyanate. The reaction is
carried out using from one to two molar equivalents of a
suitable benzenesulfonyl isocyanate. The reaction is
carried out in a suitable solvent, such as acetonitrile or
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propionitrile at temperatures of 20°C to the refluxing
temperature of the solvent. The product is recovered by
technigues well known in the art, such as quenching with a
protic solvent, such as methanol and evaporation invacuo.
The product cAn be purified by chromatography and
recrystallizatction to give a compound of Formula I in which A

is NH.

In Scheme A optional step e, a protected amino or
protected hydioxy group may be deprotected to give compounds
of Formula I in which R is a substituted phenyl in which Q,
W, or X is amino or hydroxy. The selection of suitable
protecting groups is well known in the art and the removal
of protecting groups is described in Protecting Groups in Organic

Synthesis by T. Greene.

The following examples present typical syntheses as
described in Scheme A. These examples are understood to be
illustrative only and are not intended to limit the scope of
the invention in any way. As used in the following
examples, the following terms have the meanings indicated:
"g" refers to grams, "mg" refers to milligrams, "mmol"
refers to millimoles, "mL" refers to milliliters, "°C"
refers to degrecs Celsius, "Rf" refers to retention; "mp"
refers to melting point, "dec" refers to decomposition,
"TLC" refers to thin layer chromatography.

o=

7
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EXAMPLE 1
Scheme A, step a:
5,7-Dichloro~-4-benzyloxyquinoline-2-(N-methyl-O-methyl)

hydroxamic acid

Combine 5,7-dichloro-4-benzyloxyquinoline-2-carkoxylic
acid chloride (5.49 g, 15 mmol), triethylamine (4.17 mL, 30
mmol) and N-methyl-O-methylhydroxylamine hydrochloride (1l.46
g, 15 mmol) in THF (150 mL). After 2 hours evaporate invacuo
and chromatograph the residue on a column of silica gel
eluting with 5% acetone in dichloromethane. Recrystallize
from ethyl acetate/hexane to give the title compound; mnp,
109-110°C. Rg=0.31 TLC/silica gel/5% acetone in
dichloromethane. Elem. Anal. Calcd. for CjgH;gClaN203: C,
58.32; H, 4.12; N, 7.16. Found: C, 58.40; H, 4.19; N, 7.08.

EXAMPLE 2

Scheme A, step b:
5,7-Dichloro-4-benzyloxy-2-benzoylquinoline

Combine 5,7-dichloro-4-benzyloxyquinoline-2-(N-methyl-0-
methyl)hydroxamic acid (1.19 g, 3.1 mmol) and THF (30 mL)
and cool to 0°C. Add dropwise phenylmagnesium bromide (1.2
mL, 3M, 3.3 mmol). Allow to stir for 15 minutes and then
partition the reaction mixture between dichloromethane (200
mL) and water. Separate the organic layer and extract with
1M hydrochloric acid. Dry the organic layer over MgSO4,
filter, and evaporate invacuo. Recrystallize from ethyl
acetate/hexane to give the title compound; mp, 153-154°C.
Elem. Anal. Calcd. for C23H;5C12NO,: C, 67.66; H, 3.70; N,
3.43. Found: C, 67.60; H, 3.76; N, 3.38.

EXAMPLE 3
Scheme A, step b:
5,7-Dichloro-4-benzyloxy—2-acetylquinoline
Combine 5,7-dichloro-4-benzyloxyquinoline-2-(N-methyl-0-
methyl)hydroxamic acid (1.95 g, 5.0 mmol) and THF (25 mL)
and cool to 0°C. Add dropwise methylmagnesium bromide (5.0
mL, 1M, 5.0 mmol). Allow to stir for 15 minutes and then

2
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pour the reaction mixture into dichloromethane (200 mL) and
extract with 1M hydrochloric acid. Dry the organic layer
over MgSO4, filter, and evaporate invacuo. Chromatograph the
residue on a column of silica gel eluting with
dichloromethane to give a solid. Recrystallize the solid
from ethyl acetate/hexane to give the title compound; mp,
156-157°C. Elem. Anal. Calcd. for C;gH33C1l;NO2: C, 62.44; H,
3.78; N, 4.05. Found: C, 62.48; H, 3.84; N, 4.02.

EXAMPLE 4
Scheme A, step c:
5,7-Dichloro-2-benzoyl-1,4-dihydroquinol-4-one
Combine 5,7-dichloro-4-benzyloxy-2-benzoylquinoline
(1.07 g, 2.6 mmol) and trifluoroacetic acid (65 mL) and heat
to 70°C. After 4 hours evaporate the reaction mixture in

vacuo te give a residue. Recrystallize the residue from
acetonitrile to give the title compound; mp, 242-243°C.
Rg=0.33 TLC/silica gel/2% acetone in dichloromethane. Elem.
Anal. Calcd. for C;gH9ClaNO,: C, 60.40; H, 2.85; N, 4.40.
Found: C, 60.35; H, 2.89; N, 4.50.

EXAMPLE 5

Scheme A, g<tep c:
5,7-Dichloro-2-acetvl-l,4-dihydroguinol-4-one

Combine 5,7-dichloro-4-benzyloxy-2-acetylguinoline (0.75
g, 2.2 xmol) and trifluoroacetic acid (55 mL) and heat to
80°C. Arter 4 hours evapcrate the reaction mixture inveacuo
to give a residue. Recrystallize the residue from
acetonitrile to give the title compound; mp, 277-278°C
(dec). Rg=0.29 TLC/silica gel/5% acetone in
dichloromethane. Elem. Anal. Calcd. for C;;H7C1,NO3: C,
51.59; H, 2.76; N, 5.47. Found: C, 50.65; H, 2.83; N, 5.26.
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EXAMPLE 6

Scheme A, step d:
5,7-Dichloro-2-benzoyl-4-[benzenesulfonylimino]-1,4-

dihydroquinoline v
Combiwe 5,7-dichloro-2-benzoyl-1l,4-dihydroquinolin-4-one
(0.57 g, 1.8 mmol) and benzenesulfonyl isocyanate (0.26 mlL,
2.0 mmol) in acetonitrile (9 mL) and heat at reflux for 18
hours. Add methancl (5 mL) to quench the reaction.
Evaporate invacuo to obtain a residue. Chromatograph the
residue on a column of silica gel eluting with
dichloromethane to obtain a solid. Recrystallize the solid
from ethyl acetate/hexane to give the title compound; mp,
186-187°C. Rg=0.37 TLC/silica gel/dichloromethane. Elem.
Anal. Calcd. for Cj2H34M13N203S: C, 57.77; H, 3.09; N, 6.13.
Found: C, 57.76; H, 3.22; N, 5.91.

EXAMPLE 7

Scheme A, step d:
5,7-Dichloro—-2-acetyl-4-[benzenesulfonylimino]-1,4-

dihydroguinoline

Combine 5,7-dichloro-2-acetyl-1l,4-dihydroquinol-4-one
(0.28g, 1.1 mmol) and benzenesulfonyl isocyanate (0.16 mL,
1.2 mmol) in acetonitrile (5 mL). Heat at reflux for 3
hours. Add methanol (5 mL) to quench the reaction.
Evaporate invacuo to obtain a residue. Chromatograph the
residue on a column of silica gel eluting with
dichloromethane to obtain a solid. Recrystallize the solid
from ethyl acetate/hexane to give the title compound; mp,
163-164°C. Rg=0.32 TLC/silica gel/dichloromethane. Elem.
Anal. Calcd. for Cj7H)2Cl2N203S: C, 51.65; H, 3.04; N, 7.009.
Found: C, 51.92; H, 3.11]; N, 6.85.

A general synthetic procedure for preparing some of the
compounds of Formula I, in which A is O or S is set forth in
Scheme B. In Scheme B, all substituents, unless otherwise

indicated, are as previously defined.
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SCHEME B

0
N :
y A co)cL y A
(5)

(6)

stepb

Optional
e
step ¢

Formula I Formula I
in which A in which A
is O or S is O or S

In Scheme B step a, an acid chloride of structure (5),

[ Chromenes, Chromanones, and Chromones, edited by G. P. Ellis
(John Wiley & Sons 1977)] is subjected to a Friedel-Crafts

30 reaction with benzene or an approp:riately substituted
benzene to give a compound of structure (6).

The use of benzene in this reaction gives a compound of
structure (6) in which R is phenyl and gives rise to

35 compounds of Formula I in which R is phenyl.
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The use of an appropriately substituted benzene ih this
reaction gives a compound of structure (6) in which R is a :
substituted phenyl and gives rise to compounds of Formula I
in which R is a substituted phenyl. An appropriate
substituted benzene contains Q, W, and X as are desired ih
the final product of Formula I or contains Q, W, and X which
are a protected amino, such as the acetyl group of
acetanilide or protected hydroxy, such as the methyl group
of anisole. These protecting groups can be removed to give
rise to substituents Q, W, and X which are amino and hydroxy
as desired in the final product of Formula I. '

For example, an acid chloride of structure (5) is
contacted with benzene or an appropriately substituted
benzene. The reaction in which an acid chloride of
structure (5) is contacted with benzene is carried out using
the benzene as the solvent. The reaction in which an acid
chloride of structure (5) is contacted with an appropriately
substituted benzene the appropriately substituted benzene
may be used as the solvent. Alternately, the reaction may
be carried out in a solvent, such as nitrobenzene,
nitromethane, dichloromethane, or carbon tetrachloride. The
reaction is carried out in the presence of a molar excess of
a suitable catalyst, such as aluminum trichloride, aluminum
tribromide, zinc chloride, zinc bromide, stannic chloride,
boron trifluoride, and the like. The selection and use of
catalysts in the Friedel-Crafts reaction is well known and
appreciated in the art. The reaction can be carried out at
temperatures Of between 0°C and the refluxing temperature of
the solvent. The product may be obtained from the reaction
zone by methods that are well known in the art, such as
pouring the reaction mixture onto ice or into ice-water and
isolation of the product by filtration or by extraction into
a suitable organic solvent, such as ethyl acetate, diethyl
ether, or dichloromethane. The product can be purified by
chromatography and recrystallization to give a compound of

structure (6).
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In Scheme B step b, the compound of structure (6) is
contacted with an appropriate benzenesulfonyl isocyanate to
give a benzenesulfonylimine of Formula I in which A is O or
S.

An appropriate benzenesulfonyl isocyanate is one in
which Z is as desired in the final product of Formula I.

For example, the compound of structure (6) is contacted
with a suitable benzenesulfonyl isocyanate. The reaction is
carried out in a suitable solvent, such as acetonitrile or
propionitrile at temperatures of 20° C to the refluxing
temperature of the solvent. The product is recovered by
techniques well known in the art, such as evaporation in
vacuo, chromatography, and recrystallization to give a
compound of Formula I iﬁ which A is O or S.

In Scheme B optional step c, a protected amino or
protected hydroxy group may be deprotected to give compounds
of Formula I in which R is a substituted benzene and Q, W,
or X is amino or hydroxy. The selection of suitable
protecting groups is well known in the art and the removal
of protecting groups is described in Protecting Groups in Organic

Synthesis by T. Greene.

The following examples present typical syntheses as
described in Scheme B. These examples are understood to be
illustrative only and are not intended to limit the scope of
the invention in any way. As used in the £ollowing
examples, the following terms have the meanings indicated:
"g" refers to grams, "mmol" refers to millimoles, "mL"
refers to milliliters, "°C" refers to degrees Celsius, "Rg"
refers to retention "mp" refers to melting point.

EXAMPLE 8

Scheme B, step a:

2-Benzovl-chrcmone

Combine chromone-2-carboxylic acid chloride (2.0 g, 9.6
mmol) and aluminum chloride (3.84 g, 28.7 mmcl) in benzene
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(70 mL). Heat at reflux for 4 hours. Pour the reaction
mixture into ice-water (150 mL).' Extract with
dichloromethane twice. Dry the separated organic layers
over MgSO4, filter, and evaporate invacuo. Chromatograph on
silica gel eluting with 15% ethyl acetate/hexane. Evaporate
the product containing fractions to give the title compound

as a solid.

EXAMPLE 9

Scheme B, step a:
2—-(4-Methoxybenzoyl)-chromone

Combine chromone-2-carboxylic acid chloride (10 mmol),
and aluminum chloride (30 mmol) in anisole (70 mL). Heat at
reflux for 24 hours. Pour the reaction mixture into ice-
water (150 mL). Extract twice with dichloromethane. Dry
the separated organic layers over MgSO4, filter, and
evaporate tnvacuo. Chromatograph on silica gel to give the

title compound.

EXAMPLE 10

Scheme B, step b:
2-Benzoyl-4-benzenesulfonylimino-4H-chromene

Combine 2-Benzoyl-chromone (0.17 g, 0.68 mmol) and
benzenesulfonyl isocyanate (1.02 mL, 2.03 mmol) in
acetonitrile (7.0 mL). Heat at reflux for 48 hours. Add
methanol (5 mL) to quench the reaction. Evaporate in wvacuo
to obtain a solid. Recrystallize from methanol to give the
title compound as a solid: mp, 159-160°C. Elem. Anal calcd.
for Cy2H;5NO4S: C, 67.85; H, 3.88; N, 3.60. Found: C, 67.47;
H, 3.70; N, 3.56.

EXAMPLE 11
Scheme B, step b:
2-(4-Methoxybenzoyl)—-4-benzenesulfonylimino-4H—-chromene
Combine 2-(4-methoxybenzoyl)-chromone (1 mmol) and
benzenesulfonyl isocyanate (1.2 mmol) in acetonitrile (7.0
mL). Heat at reflux for 48 hours. Add methanol (5 mL) to
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quench the reaction. Evaporate invacuo. Recrystallize to

give the title compound.

EXAMPLE 12
Scheme B, optional step c¢:

2-(4-hydroxybenzoyl)-4-benzenesulfonyvlimino-4H-chromene

Combine 2-(4-methoxybenzoyl)-4-benzenesulfonylimino~4H-
chromene (1 mmol) and sodium thioethoxide (2 mmol) in
dimethylformamide (5 mL). Stir for 48 hours. Dilute the
reaction mixture with water and dichloromethane. Separate
the organic layer, dry over MgSO4, filter, and evaporate in
vacuo. Chromatograph on silica gel to give the title

compound.

A general synthetic procedure for preparing some of the
compounds of Formula I, in which A is NH is set forth in
Scheme C. In Scheme C, all substituents, unless otherwise

indicated, are as previously defined.
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In Scheme C, step a, an appropriate acid chloride of
structure (1), known analogously in the art [P. Leeson,
European Patent Application No. 0 303 387, published Feb.
15, 1989], is reacted with an appropriate organostannane in
the presence of a catalyst to give compounds of structure

(3).

An appropriate acid chloride of structure (1) is one in
which ¥ is as desired in the final product of Formula I.

An appropriate organostannane is one that provides a
group R as is desired in the final product of Formula I.
When R is a substituted phenyl the substituents Q, W, or X
are as desired in the final product of Formula I.
Alternately, an appropriate organostannane is one that
provides an group R containing a protected amino group or a
protected hydroxy group which give rise to Q, W, or X which
are amino or hydroxy as desired in the final product of

Formula I.

For example; an appropriate acid chloride of structure
(1) is contacted with an appropriate organostannane in the
presence of a catalyst, such as tetrakis(tri-
phenylphosphine)palladium (0), bis(acetonitrile)palladium
(ITI) chloride, palladium (II) chloride, palladium (II)
acetate, palladium (II) bromide, bis(benzonitrile)palladium
(II) chloride, palladium (II) acetoacetate. The reaction is
carried out in a solvent such as, tetrahydrofuran, l-methyl-
2-pyrrolidinone, or dimethylformamide. The reaction is
carried out at temperature of from 0°C to the refluxing
temperature of the solvent. The reaction requires from 1 to
72 hours and should be stopped at a time that maximizes the
desired product (3) and minimizes undesired products. The
product is isolated from the reaction zone and purified by
techniques well known in the art, such as evaporation,
extraction, chromatograpby, and recrystallization.
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In Scheme C step b, compound of structure (3) is
debenzylated to give a compound of structure (4).

For example, a compound of structure (3) is contacted
with a suitable debenzylating agent, such as trifluoroacetic
acid, at a temperature that is sufficient to remove the. '
protecting group but does not degrade the starting material
or product. In debenzylations in which the suitable
debenzylating agent is trifluoroacetic acid a temperature of
7C°C to 80°C is preferred. This reaction may remove acid
labile protecting groups when the group R contains a
protected amino or protected hydroxy group. In those
reactions where a p:otecting group is removed by the
debenzylating conditions the reaction mixture is evaporated
invacuo and the protecting group is reintroduced on the crude
reaction mixture by methods well known in the art and
described in Protecting Groups in Organic Synthesis by T. Greene.
The product is recovered by techniques well known in the
art, such as evaporation invacuo, chromatography, and
recrystallization to give a compound of structure (4).

In Scheme C, step c, a compound of structure (4) is
contacted with an appropriate benzenesulfonyl isocyanate to
a benzenesulfonylimine of Formula I.

An appropriate benzenesulfonyl isocyanate is one in
which 2 is as desired in the final product of Formula I.

For example, a compound of structure (4) is contacted
with a suitable benzenesulfonyl isocyanate. The reaction is
carried out in a suitable solvent, such as acetonitrile or
propionitrile at temperatures of 20°C to the refluxing
temperature of the solvent. The product is recovered by
techniques well known in the art, such as evaporation in
vacuo, chromatography, and recrystallization to give a
compound of Formula I in which A is NH.

In Scheme C optional step d, a protected amino or
protected hydroxy group may be deprotected to give compounds
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of Formula I in which R is a substituted phenyl and Q, W, or
X are amino or hydroxy. The selection of suitable
protecting groups is well known in the art and the removal
of protecting groups is described in Protecting Groups in Organic
Synthesis by T. Greene.

The following examples present typical syntheses as
described in Scheme C. These examples are understood to be
illustrative only and are not intended to limit the scope of
the invention in any way. As used in the following
examples, the following terms have the meanings indicated:
"g" refers to grams, "mg" refers to milligrams, "mmol"
refers to millimoles, "mL" refers to .illiliters, "°C"
refers to degrees Celsius, "Rg" refers to retention "mp"
refers to melting point, "dec" refers to decomposition,
"PLC" refers to thin layer chromatography.

EXAMPLE 13
Preparation of 4-Tributylstannyl-N,N'—(1,1,4,4-tetramethyl-

1,4-disilethylene)aniline
4-Tributylstannyl-N,N'-(1,1,4,4-tetramethyl-1,4-
disilethylene)aniline

Combine 4-bromo-N,N'-(1,1,4,4-tetramethyl-1l,4-
disilethylene)aniline (10 mmol) [T. L. Guggenheim, Tet. Lets.
25, 1253-1254 (1984)] and hexabutylditin (20 mmol) in
toluene (50 mL). Add tris(dibenzylideneacetone)-
dipalladium(0) (400 mg) and heat to 80°C under an inert
atmosphere. After 48 hours, evaporate invacuoand purify by
chromatography on silica gel to give the title compound.

EXAMPLE 14

Scheme C, step a:
5,7-Dichloro-2-([4-N,N'=(1,1,4,4-tetramethyl-1,4-
disilethylene)amino]benzoyl]-4-benzyloxyguinoline

Combine 5,7-dichloro-4-benzyloxygquinoline-2-acid
chloride (1.83g, 5mmol) and 4—tributylstannyl—N,N'-(l!l,4,4-
tetramethyl-1l,4-disilethylene)aniline (5 mmol) in l-methyl-
2-pyrrolidinone (5 mL) and add bis-acetonitrilepalladium
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(II) dichloride (5 mg). Flush the vessel with nitrogen gas,
seal, and heat to 60°C. After stirring for 8 hours add
more bis-(acetonitrile)palladium (II) dichloride (2.07 mg,
0.08 mmol) and continue stirring for 16 hours. Pour the
reaction mixture into water and extract with o
dichloromethane, dry over magnesium sulfate and evaporate in
vacuo. Chromatograph on silica gel to give the title |

cor- ound.

EXAMPLE 15

Scheme C, step a:
5,7-Dichloro-2~[2-(t~butoxycarbonylamino)benzoyl]}-4-

benzyloxyquinoline

Combine 5,7-dichloro-4-benzyloxyquinoline-2-acid
chloride (1.83g, 5mmel) and 2-(t-
butoxycarbonylamino)phenyltrimethylstannane (5 mmol) [F. G.
Salituro and I. A. McDonald, J.Org. Chem. 53, 6138-6139
(1988)]) in toluene (5 mL) and add tetrakis(tri-
phenylphosphine)palladium (0) (5 mg). Flush the vessel with
nitrogen gas, seal, and heat to 60°C. After stirring for 8
hours add more bis-(acetonitrile)palladium (II) dichloride
(2.07 mg, 0.08 mmeol) and continue stirring for 16 hours.
Pour the reaction mixture into water and extract with
dichloromethane, dry over magnesium sulfate and evaporate in
vacuo. Chromatograph on silica gel to give the title

compound.

EXAMPLE 16

Scheme C, step b:
5,7-Dichloro-2-[[4-N,N'—-(1,1,4,4-tetramethyl-1,4-
disilethylene)amino]benzoyl]-1l,4-dihydroguinol-4-one

Combine 5,7-dichloro-2-{[4-N,N'-(1,1,4,4-tetramethyl-
1l,4-disilethylene)aminolbenzoyl]-4-benzyloxyquinoline (4
mmol) and trifluoroacetic acid (55 mL) and heat to 80°C.
After 4 hours evaporate the reaction mixture invacuo to give
a residue. Recrystallize the residue from acetonitrile to

give the title compound.
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EXAMPLE 17
Scheme C, step b:
5,7-Dichloro-2-[{2-(t-butoxycarbonylamino)benzoyl]=1,4-

dihydrogquinol-4-one

Combine 5,7-dichloro-2-[2-(t-
butoxycarbonylamino)benzoyl]-4-benzyloxyquinoline (4 mmol)
and trifluorocacetic acid (55 mL) and heat to 80°C. After 4
hours evaporate the reaction mixture invacuo to give a
residue. Add dichloromethane and evaporate several times to
completely remove residual trifluoroacetic acid. Dissolve
the crude reaction mixture in dichloromethane (20 mL) and
add di-t-butyl dicarbonate {4 mmol). Allow to stir for 24
hours. Evaporate invacuo. Chromatograph on silica gel to

give the title compound.

EXAMPLE 18

Scheme C, step c:
5,7-Dichloro-2-[[4-N,N'-(1l,1,4,48-tetramethyl-1,4-
disilethylene)amino]benzoyl]}~4-[benzenesulfonylimino]~-1,4-
dihydroguinoline

Combine 5,7-dichloro-2-([4-N,N'-(1,1,4,4-tetramethyl-
1,4-disilethylene)aminolbenzoyl]-1,4-dihydroquinolin-4-one
(2 mmol) and benzenesulfonyl isocyanate (2.2 mmol) in
acetonitrile (9 mL) and heat at reflux for 48 hours. Add
methanol (5 mL) to quench the reaction. Evaporate invacuo to
obtain a residue. Chromatograph the residue on a column of
silica gel to give the title compound.

EXAMPLE 19

Scheme C, step b:
5,7-Dichloro-2-[2-(t-butoxycarbonylamino)benzoyl]-4-
[benzenesulfonylimino]~1,4-dihydroquinoline

Combine 5,7-dichloro-2-[2-(t-
butoxycarbonylamino)henzoyl]-1,4-dihydroquinol-4-one (2
mmol) and benzenesulfonyl isocyanate (2.2 mmoi) in
acetonitrile (9 mL) and heat at reflux for 48 hours. Add
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methanol (5 mL) to quench the reaction. Evaporate invacuo to
obtain a residue. Chromatograph the residue on a column of .

silica gel to give the title compound.

EXAMPLE 20

Scheme C, optional step d:
5,7-Dichloro-2-(4-aminobenzoyl)—-4-[benzenesulfonylimino]-

l,4-dihydroquinoline

Combine 5,7-dichloro-2-[[4-N,N'-(1,1,4,4-tetramethyl-
1l,4-disilethylene)amino]benzoyl]-4-[benzenesulfonylimino]-
1l,4-dibydroquinoline (1 mmol) and tetrabutylammonium
fluoride (1.2 mL, 1M in tétrahydrofuran, 1.2 mmol) in
tetrahydrofuran (5 mL). Stir for 24 hours. Evaporate in
vacuo to obtain a residue. Chromatograph the residue on a

column of silica gel to give the title compourd.

EXAMPLE 21

Scheme C, optional step d:
5,7-Dichloro-2-(2-aninobenzoyl)—-4-[benzenesulfonylimino]-

1,4-dihydroquinoline

Combine 5,7-dichloro-2-[2-(t-
butoxycarbonylamino)benzoyl]-4-[benzenesulfonylimino]}-1,4~
dihydroquinoline (1 mmol) and ethyl acetate (50 mL). Add
trifluoroacetic acid (1 mL) and stir. After 24 hours,
evaporate in vacuo and partition the residue between
dichloromethane and a saturated aqueous sodium bicarbcnate
solution. Separate the organic layer, dry over MgSO4,

filter and evaporate tnvacuo. Chromatograph the residue on a

column of silica gel to give the title compound.

A general synthetic procedure for preparing some of the

compounds of Formula I, in which A is O and S is set forth
in Scheme D. In Scheme D, all substituents, unless
otherwise indicated, are as previously defined.

In Scheme D, step a, an acid chloride of structure (5),

which is well known in the art, is reacted with an

-
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SCHEME D
O
stepa
———
Y A C(0O)CL
(5)
stepb
Z YA
Optional
i c————————
stepc
Formula I Formula I
in which a2 in which A
is O or S is O or S

appropriate organostannane in the presence of a catalyst to
give a compound of structure (6).

An appropriate acid chloride of structure (5) is one in
30 which Y is as desired in the final product of Formula I.

An appropriate organostannane is one that provides a
group R as is desired in the final product of Formula I.
When R is a substituted phenyl the substituents Q, W, or X
35 are as desired in the final product of Formula I.
Alternately, an appropriate organostannane is one that
provides an group R containing a protected amino group or a
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protected hydroxy group which give rise to Q, W, or X which
are amino or hydroxy as desired in the final product of
Formula I.

For example, an appropriate acid chloride of structure
(5) is contacted with an appropriate organostannane in the
presence of a catalyst, such as tetrakis(tri-
phenylphosphine)palladium (0), bis(acetonitrile)palladium
(IT) chloride, palladium (II) chloride, palladium (II)
acetate, palladium (II) bromide, bis(benzonitrile)palladium
(II) chloride, palladium (II) acetoacetate. The reaction is
carried out in a solvent such as, tetrahydrofuran, l-methyl-
2-pyrrolidinone, or dimethylformamide. The reaction is
carried out at temperature of from 0°C to the refluxing
temperature of the solvent. The reaction requires from 1 to
72 hours and should be stopped at a time that maximizes the
desired product (3) and minimizes undesired products. The
product is isolated from the reactiow zone by methods that
are well known in the art, such as extraction and
evaporation. The product can be purified by chromatography
or recrystallization to give a compound of structure (6).

In Scheme D step b, a compound of structure (6) is
contacted with an appropriate benzenesulfonyl isocyanate to
a benzenesulfonylimine of Formula I in which A is O or S.

An appropriate benzenesulfonyl isocyanate is one in
which 2 is as desired in the final product of Formula I.

For example, a compound of structure (6) is contacted
with a suitable benzenesulfonyl isocyanate. The reaction is
carried out in a suitable solvent, such as acetonitrile or
propionitrile at temperatures of 20°C to the refluxing
temperature of the solvent. The product is recovered by
techniques well known in the art, such as evaporation in
vacuo, chromatography, and recrystallization to give a
compound of Formula I in which A is O or S.
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In Scheme D optional step ¢, a protected amino or
hydroxy group may be deprotected to give compounds of
Formula I in which R is a substituted phenyl and Q, W, or X
is amino or hydroxy. The selection of suitable protecting
groups is well known in the art and the removal of
protecting groups is described in Protecting Groups in

Organic Synthesis by T. Greene.

The following examples present typical syntheses as
described in Scheme D. These examples are understood.to be
illustrative only and are not intended to limit the scope of
the invention in any way. As used in the following
examples, the following terms have the meanings indicated:
"g" refers to grams, "mg" refers to milligrams, "mmol"
refers to millimoles, "mL" refers to milliliters, "°C"
refers to degrees Celsius, "Rg" refers to retention "mp"
refers to melting point, "dec" refers to decomposition,
"TLC" refers to thin layer chromatography.

EXAMPLE 22

Scheme D, step a:

2-[[4-N,N'-(1,1,4,4-tetramethyl-1,4-

disilethylene)amino]benzoyl]-chromone

Combine chromone-2-carboxylic acid chloride (10 mmol)
and 4-tributylstannyl-N,N'-(1,1,4,4-tetramethyl-1,4-
disilethylene)aniline (5 mmol) in l-methyl-2-pyrrolidinone
(5 mL) and add bis—acetonitrilepalladium (II) dichloride (5
mg). Flush the vessel with nitrogen gas, seal, and heat to
60°C. After stirring for 8 hours add more bis-
(acetonitrile)palladium (II) dichloride (2.07 mg, 0.08 mmol)
and continue stirfing for 16 hours. Pour the reaction
mixture into water and extract with dichloromethane, dry
over MgSO4, and evaporate invacuo. Chromatograph on silica
gel to give the title compound.

EXAMPLE 23
Scheme D, step b:
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2-{[4-N,N'—-(1,1,4,4-tetramethyl-1,4-
disilethylene)amino]benzoyl]—-4-benzenesulfonylimino-4H-

chromene

Combine 2-[[4-N,N'-(1,1,4,4-tetramethyl-1,4-
disilethylene)amino]lbenzoyl]-chromone (1 mmol) and
benzenesulfonyl isocyanate (1.2 mmol) in acetonitrile (7.0
mL). Reflux for 48 hours. Add methanol (5 mL) to quench
the reaction. Evaporate invacuo. Chromatograph on silica
gel to give the title compound.

EXAMPLE 24

Scheme D, optional step c:
2-(4-Aminobenzoyl)—-4-benzenesulfonylimino-4H-chromene

Combine 2-[[4-N,N'~-(1,1,4,4-tetramethyl-1l,4-
disilethylene)amino]benzoyl]-4-benzenebenzenesulfonylimine-
4H-chromene (1 mmol) and tetrabutylammonium fluoride (1.2
mL, 1M in tetrahydrofuran, 1.2 mmol) in tetrahydrofuran (5
mL). Stir for 24 hours. Evaporate invacuo to obtain a
residue. Chromatograph the residue on a column of silica

gel to give the title compound.

Interleukin~1 (IL-1) consists of two polypeptides,
termed IL-la and IL-103, that belong to a family of cytokines
that also includes tumor necrosis factor (TNFa) and IL-6.
These cytokines have overlapping biological properties,
including the ability to stimulate T and B lymphocytes and
to effect the expression of proteins involved in many
immunological and inflammatory responses.

Agents which inhibit IL-1 action may do so by several
mechanisms including: inhibition of IL-1 production by
inhibition of the expression, synthesis, or release of IL-1;
antagonism at an IL-1 receptor; inhibition of the IL-1
induced amplification of IL-1 production; or inhibition of
IL-1 induced the production of other cytokines; etc.
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It is known, for example, that IL-1 is produced by
epithelial cells and stimulates fibroblast proliferation and
release of proteolytic enzymes (e.g. collagenase) and
prostaglandins in inflammatory processes, i.e. rheumatoid
arthritis. See Durom, S. K.; Schmidt, J. A.; Oppenheim, J.
J.; Interleukin 1: an Immunological Perspective, Ann. Rev. Immunol. 3,
263-287 (1%85), Otterness,; I. G.; Bliven, M. L.; Downs, J.
T.; Natoli, E. J.; Hanson, D. C.; Inhibition of Interlevkin- 1
Synthesis by Tenidap: a New Drug for Arthritis, Cytokine, 3, 277-283
(1991), and Miyasaka, N.; Sato, K.; Goto, M.; Sasano, M.;
Natsuyma, M.; Inoue, K.; and Nishioks, K., Augmented
Interleukin-1 Production and HLA-DR Expression in the Synovium of
Rheumatoid Arthritis Patients, Arthritis and Rheumatism, 31, 480-
486 (1988). Thus agents which inhibit IL-1 action would be
useful in the treatment of rheumatoid arthritis.

It has also been shown that IL-1 may affect the
pathogenesis of atherosclerosis directly, by stimulating
smooth muscle cell proliferation or, indirectly, through the
action of platelet-derived growth factor (P<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>