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"SULFONIC ACIDS, THEIR DERIVATIVES AND PHARMACEUTICAL

COMPOSITIONS CONTAINING THEM"

Brief description of the invention

The present invention relates to sulfonic acids and derivatives thereof and to
5  pharmaceutical compositions containing them, which are used in the prevention and

treatment of tissuc damage due to the exacerbated recruitment of polymorphonucleated

neutrophils (PMN leukocytes) at inflammation sites.

State of the art

Particular blood cells (macrophages, granulocytes, neutrophils, polymorphonucleated)
10 respond to a chemical stimulus (when stimulated by substances catled chemokines) by

migrating along the concentration gradicnt of the stimulating agent, through a process

called chemotaxis. The main known stimulating agents or chemokines are represcnied by

the breakdown products of complement C5a, some N-formyl peptides generated from lysis

of the bacterial surface or peptides of synthetic origin, such as formyl}-methionyl-leucyl-
15 phenylalanine (f-MLP) and mainly by a varicly of cytokines, including Interleukin-8 (IL-8,

also referred to as CXCLS). Interleukin-8 is an endogenous chemotactic factor prodused

by most nucleated cells such as fibroblasts and macrophages.

In some pathological conditions, marked by exacerbated recruitment of neutrophils, a more

severe tissue damage at the site is associated with the infiltration of nentrophilic cells.
20 Recently, the role of neutrophilic activation in the determination of damage associated

with post ischemia rcperfusion and pulmonary hyperoxia was widely demonstrated.

The biolegical activity of IL-8 is mediated by the interaction of the interleulin with

CXCR1 and CXCR2 membrane receptors which belong to the family of seven

transmembrane receplors, expressed on the surface of human neutrophils and of certain
25 types of T-cells (L. Xu et al, J. Leukocyte Biol,, 57, 335, 1995). Selective ligands arc

known which can distinguish between CXCR1 and CXCR2: GRO-o.is an example of a

CXCR2 selective chemotactic factor,

Although CXCR1 activation is known to play a crucial role in IL-8-mediated chemotaxis,

it has been recently supposed that CXCRZ activation could play a pathophysiclogical role
30 in cronic inflammatory diseases such as psoriasis. In fact, the pathophysiological role of

IL-8 in psoriasis is also supported by the effects of IL-8 on keratinocyte functions.
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Indeed, IL-8 has been shown to be a potent stimulator of epidermal cell proliferation as

well as angiogenesis, both important aspects of psoriatic pathogenesis (A. Tuschil et al. J

Invest Dermatol, 99, 294, 1992; Koch AE et al, Science, 258, 1798, 1992),

In addition, there is accumulating evidence that the pathophysiological tole of IL-8 in
5 lanoma p ion and is could be mediated by CXCR2 activation (LR.

Bryan et al., Am J Surg, 174, 507, 1997).

The potential pathogenic role of TL-8 in pulmonary diseases (lung injury, acute Tespiratory
distress syndrome, asthma, chronic lung inflammation, and cystic fibrosis) and,
specifically, in the pathogenesis of COPD (chronic obstructive pulmonary disease) through
10 the CXCR2 receptor pathway has been widely described (D. WP Hay and HM. Sarau.,
Current Opinion in Pharmacology 2001, 1:242-247).
Studies on the contribution of single (S) and (R) enantiomers of ketoprofen {o the anti-
inflammatoty activity of the racemate and on their role in the modulation of the chemokine
have demonstrated (P. Ghezzi et al., J. Exp. Pharm. Ther., 287, 962, 1998) that the two
15 enantiomers and their salis with chiral and non-chiral organic bases can inhibit in a dose-
dependent way the chemotaxis and increase in intracellular concentration of Ca*" ions
induced by [L-8 on human PMN leukocytes (Patent Application US6,069,1 72). It has been
subsequently demonstrated (C. Bizzarri et al., Biochem, Pharmacol. 61, 1429, 2001) that
Ketoprofon shares the property to inhibit the [L-8 biological activity with other molecules
20 belonging to the class of non-steroidal anti-inflammatory (NSAIDs) such as flurbiprofen,
ibuprofen and indomethacin. The cyclo-oxygenase enzyme (COX) inhibition activity
typical of NSAIDs limits the therapeutical application of these compounds in the context
of the treatment of neutrephil-dependent pathological states and inflammatory conditions
such as psoriasis, idiopathic pulmonary fibrosis, acute Tespiratory Tailure, damages from
25 reperfusion and glomerulonephritis. The inhibition of prostaglandin synthesis deriving
from the action on cyclo-oxygenase enzymes involves the increase of the cytokine
production which, like TNF-,, play a role in amplifying the undesired pro-inflammatory
effects of neutrophils.
Novel classes of potent and selective inhibitors of [L-8 biological activities suitable for “in
30 vive™ administration have been discovered, R-2-arylpropionic acid amides and N-
acylsulfonamides have been described as effective inhibitars of IL-8 induced neutrophils
chemotaxis and degranulation (WO 01/58852; WO 00/24710). Furthermore, novel R and
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S-2-phenylpropionic acids have been recently described as potent IL-8 inhibitors
completely lacking the undesired COX inhibitory effect (PCT/EP02/12939).

Summary of the Invention
The present invention provides the following items 1 to 23:

1. Use of a sulfonic acid or a derivative compound of formula (I):

: o)
Ar/ " \S//§
' 0
Y\R
ey
or a pharmaceutically acceptable salt thereof,
wherein
Ar is a phenyl group, unsubstituted or substituted by one to three substituents,
independently selected from halogen, C,-Cy-alkyl, C;-Cy-alkoxy, hydroxy,
C,-C4-acyloxy, phenoxy, cyano, nitro, amino, C,-C4-acylamino, halogen-C;-C;-alkyl,
halogen C,-Cs-alkoxy, benzoyl, or Ar is a substituted or unsubstituted 5-6 membered
heteroaryl ring;
X represents either a -CHa- or a -CH(CH;)- group or an ethylenic group of formula (II)
R

X

H

an
in the E configuration wherein R’ is H or CHj;
Y is selected from O (oxygen) and NH; and
- when Y is O (oxygen), R is H (hydrogen);
- when Y is NH, R is selected from H, Ci-Cs-alkyl, C)-Cs-cycloalkyl, C,-Cs-alkenyl,
C;-Cs-acyl, a residue of formula -CH,-CH,-Z-(CH,-CH,0)nR” wherein R” is H or
Cy-Cs-alkyl, n is an integer from 0 to 2 and Z is oxygen or sulfur, a residue of formula
-(CHz)n-NRaRb wherein n is an integer from 0 to 5 and each Ra and Rb, which may be
the same or different, are C,-Cg-alkyl, C;-Cs-alkenyl or, alternatively, Ra and Rb,

2404518_1 (GHMallers)
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together with the nitrogen atom to which they are bound, form a heterocycle from 3 to 7
members of formula (I1I)

(CH2)n
~ W

\/

(1

wherein W represents a single bond, CHa, O, S, N-Re, Re being H, C-Cg-alkyl or
C,-Cs-alkylphenyl;
in the preparation of a medicament for the inhibition of IL-8 induced human PMNs

chemotaxis.

2. Use according to item 1, wherein Ar is a substituted phenyl group selected from
3’-benzoylphenyl, 3’-(4-chloro-benzoyl)-pheny], 3’-(4-methyl-benzoyl)-phenyl,
3’-acetyl-phenyl, 3’-propionyl-phenyl, 3’-isobutanoyl-phenyl,
4’-trifluoromethanesulfonyloxy-phenyl, 4’-benzenesulfonyloxy-phenyl,
4’-trifluoromethanesulfonylamino-phenyl, 4’-benzenesulfonylamino-phenyl,
4’-benzenesulfonylmethyl-phenyl, 4’-acetoxyphenyl, 4’-propionyloxy-phenyl,
4’-benzoyloxy-phenyl, 4’-acetylamino-phenyl, 4’-propionylémino-phenyl,
4’-benzoylamino-phenyl, or a heteroaryl ring selected from pyridine, pyrrole, thiophene,

furane, indole.
3. Use according to item 1, wherein YR is OH.

4. Use according to item 1, wherein Y is NH and R is:

- H, Cy-Cs alkyl, C;-Cs-acyl;

- a residue of formula -CH,-CH,-0-CH,-CH,-OR™ wherein R is H or C-Cs-alkyl;
- aresidue of formula -(CH;)n-NRaRb wherein n is the integer 2 or 3, and the group
NRaRb is N,N-dimethylamine, N,N-diethylamine, l-piperidyl, 4-morpholyl,
1-pyrrolidyl, {-piperazinyl, 1-(4-methyl)piperaziny].

5. Use according to item 4, wherein n is 3.

2404516_1 (GHMalers)
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6. A sulfonic acid or derivative compound of formula (1), as defined in item 1,
selected from:

1-(4-isobutylphenyl) ethanesul fonic acid

1-[4-(1-0x0-2-isoindolinyl)phenyl] ethanesulfonic acid

2-(4-phenylsulfonyloxy) ethanesulfonic acid
(1-methyl-5-acetylpyrrolyl)-1-methanesul fonic acid

2-(3-benzoylphenyl) ethanesulfonic acid

2-(3-isopropylphenyl) ethanesulfonic acid

E-2-(4-isobutylpheny!) ethenesulfonic acid

E-2-(3-benzoylphenyl) ethenesulfonic acid
E-2-(4-methanesulfonylaminophenyl)ethenesulfonic acid
E-2-(4-trifluoromethanesulfonyloxyphenyl)ethenesulfonic acid
E-2-(4-isobutylphenyl)ethenesulfonamide
E-2-(3-benzoylphenyl)ethenesulfonamide
E-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethenesulfonamide
E-2-[4-(methanesulfonylamino)phenyljethenesulfonamide
E-2-(4-isobutylphenyl)ethene-N-(N,N-dimethylaminopropyl) sulfonamide
E-2-(3-benzoylphenyl)cthene-N-(N,N-dimethylaminopropyl) sulfonamide
E-2-[4-(triﬂuoromethanesulfonyloxy)phenyl]cthene-N—('N,N-dimethylaminopropyl)
sulfonamide

E-2-[4-(methanesulfonylamino)phenyl]ethene-N-(N ,N-dimethylaminopropyl)
sulfonamide

E-2-(4-isobutylphenyl)ethene-N-methy! sulfonamide
E-2-(3-benzoylphenyl)ethene-N-methy! sulfonamide
E-2-[4-(trifluoromethanesulfonyloxy)phenylethene-N-methyl sulfonamide
E-2-[4-(methanesulfonylamino)phenyljethene-N-methy! sulfonamide
E-2-(4-isobutylphenyl)ethene-N-(2"-methoxyethy!) sulfonamide
E-2-(3-benzoylphenyl)ethene-N-(2”-methoxyethyl) sulfonamide
E-2-[4-(triﬂuoromethancsulfonyloxy)phenyl]ethene—N-(2”-me1hoxyethyl) sulfonamide
E-2-[4-(methanesulfonylamino)phenyl]ethene-N-(2™-methoxyethyl) sulfonamide
(1-methyl-5-isobutirrylpyrrolyl)-1-methanesulfonamide
(I-methyl-5-acetylpyrrolyl)- 1-methanesulfonamide
1-(4-isobutylphenyl)ethanesulfonamide

2404519_1 (GHM tters)
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1-(3-isopropylphenyl)ethanesulfonamide
1-(4-isobutylphenyl)ethane-N-(N,N-dimethylaminopropyl) sulfonamide
1-(3-benzoylphenyl)ethane-N-(N,N-dimethylaminopropyl) sulfonamide
1-[4-(trifluoromethanesulfonyloxy)phenyl]ethane-N-(N,N-diinethylaminopropyl)
sulfonamide
1-[4-(methanesulfonylamino)pheny!]ethane-N-(N,N-dimethylaminopropyl)
sulfonamide

1-(4-isobutylphenyl)ethane-N-(2-methoxyethyl) sulfonamide
1-(3-benzoylphenyl)ethane-N-(2-methoxyethyl) sulfonamide
1-[4-(trifluoromethanesulfonyloxy)phenyljethane-N-(2-methoxyethy!) sulfonamide
1-[4-(methanesulfonylamino)phenyl]ethane-N-(2-methoxyethyl) sulfonamide
1-(4-isobutylphenyl)ethane-N-methyl sulfonamide
1-(3-benzoylphenyl)ethane-N-methyl sulfonamide
1-[4-(trifluoromethanesulfonyloxy)phenyl]ethane-N-methy! sulfonamide
1-[4-(methanesulfonylamino)pheny!]ethane-N-methyl sulfonamide
1-[4-isobutylphenyljethane-N-acetyl sulfonamide
E-2-(3-benzoylphenyl)-2-methyl-ethenesulfonamide
E-2-(3-isopropylphenyl)-2-methyl-ethenesulfonamide
E-2-(4-isobutylphenyl)-2-methyl-ethenesulfonamide

or a pharmaceutically acceptable salt thereof.

7. Compound according to item 6, wherein the compound is an ethanesulfonamide,

in the form of a single (-) or (+) enantiomer.

8. Process for the preparation of a compound according to item 6 or 7, wherein YR

is OH, comprising reaction of an intermediate compound of formula (IV),
X

Ar/ \‘T‘

J
av

wherein J is H or COCHs, with a suitable oxidizing agent.

2404516 1 (GHMatrers)
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9. Process according to item 8, wherein the oxidizing agent is H,0,, HCIO or a

peroxyacid.

10. Process according to item 9, wherein the oxidizing agent is m-chloroperbenzoic

acid.

1. Process for the preparation of a compound according to item 6 or 7, wherein Y

is NH and X is -CH,- or an ethylenic group of formula (I1) in the E configuration,

R
X

H
{aIn
comprising reaction of a corresponding sulfonylhalide with one or two equivalents of an

amine of formula NH,R.
12, Process according to item 11, wherein the sulfonylhalide is sulfonylchloride.

13, Process for the preparation of a compound according to item 6 or 7, wherein Y
is NH and X is -CH(CH;)-, comprising reaction of an intermediate compound of

formula (IV),

X
Ar/ \T
J
av)
wherein J is H or COCHj, with a suitable N-bromoimide and subsequent oxidation of

the sulfur atom followed by deprotection of the sulfonamide derivative.

14, Process according to item 13, wherein the N-bromoimide is

N-bromophthalimmide.

2404516_1 {GHMatlers)
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15, Pharmaceutical composition comprising a compound according to item 6 or 7, in

admixture with a suitable carrier thereof.
16.  Compound according to item 6 or 7 for use as a medicament.

17. Use according to any one of items 1 to § in the preparation of a medicament for
the treatment of psoriasis, ulcerative colitis, melanoma, chronic obstructive pulmonary
disease (COPD), bullous pemphigoid, rheumatoid arthritis, idiopathic fibrosis,

glomerulonephritis, or in the prevention and treatment of damages caused by ischemia

and reperfusion.

18. Method for the inhibition of IL-8 induced human PMNs chemotaxis comprising
administering a sulfonic acid or a derivative compound of formula (I):
0]
Ar/ § \S//§
l 0
Y\ o
@
or a pharmaceutically acceptable salt thereof,
wherein
Ar is a phenyl group, unsubstituted or substituted by one to three substituents,
independently selected from halogen, C;-Cy-alkyl, Ci-Cy-alkoxy, hydroxy,
Ci-Cq-acyloxy, phenoxy, cyano, nitro, amino, Ci-Cy-acylamino, halogen-C;-Cs-alkyl,
halogen C,-Cs-alkoxy, benzoyl, or Ar is a substituted or unsubstituted 5-6 membered

heteroaryl ring;

X represents either a -CH- or a -CH(CHs)- group or an ethylenic group of formula an ‘
R' |

N

H
(I

in the E configuration wherein R’ is H or CHs;

2404518_1 (GHMattors)
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Y is selected from O (oxygen) and NH; and

- when Y is O (oxygen), R is H (hydrogen);

- when Y is NH, R is selected from H, C,-Cs-alkyl, C-Cs-cycloalkyl, Ci-Cs-alkenyl,
C,-Cs-acyl, a residue of formula -CH,-CH,-Z-(CH,-CH,0)nR” wherein R” is H or
Ci-Cs-alkyl, n is an integer from 0 to 2 and Z is oxygen or sulfur, a residue of formula
-(CH2)n-NRaRb wherein n is an integer from 0 to 5 and each Ra and Rb, which may be
the same or different, are C,-Cg-alkyl, C-Ce-alkenyl or, alternatively, Ra and Rb,
together with the nitrogen atom to which they are bound, form a heterocycle from 3 to 7
members of formula (III)

(Ctah
N/ \W

(111

wherein W represents a single bond, CH,, O, S, N-Re, R¢ being H, C;-Cg-alkyl or
C,-Ce-alkylphenyl.

19. Method according to item 18, wherein Ar is a substituted phenyl group selected
from 3’-benzoylphenyl, 3°-(4-chloro-benzoyl)-pheny1, 3’-(4-methyl-benzoyl)-phenyl,
3’-acetyl-phenyl, 3’-propionyl-phenyl, 3’-isobutanoyl-phenyl,

4’-trifluoromethanesul fonyloxy-phenyl, 4’-benzenesulfonyloxy-phenyl,
4’-trifluoromethanesulfonylamino-phenyl, 4’-benzenesulfonylamino-pheny!,
4'-benzenesulfonylmethyl-phenyl, 4’-acetoxyphenyl, 4’-propionyloxy-phenyl,
4’-benzoyloxy-phenyl, 4’-acetylamino-phenyl, 4’-propionylamino-phenyl,
4’-benzoylamino-phenyl, or a heteroaryl ring selected from pyridine, pyrrole, thiophene

>

furane, indole.
20.  Method according to item 18, wherein YR is OH.
21, Method according to item 18, wherein Y is NH and R is:

- H, C;-Cs alkyl, C,-Cs-acyl;
- a residue of formula -CH;-CH,-0-CH,-CH,-OR” wherein R” is H or C;-Cs-alkyl;

2404518_1 (GHMatlors)
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- a residue of formula -(CHz)n-NRaRb wherein n is the integer 2 or 3, and the group
NRaRb is N,N-dimethylamine, N,N-diethylamine, I-piperidyl, 4-morpholyl,
1-pyrrolidyl, I-piperazinyl, 1-(4-methyl)piperazinyl.

22. Method according to item 21, wherein n is 3.
23, Method according to any one of items 18 to 22 for the treatment of psoriasis,
ulcerative colitis, melanoma, chronic obstructive pulmonary disease (COPD), bullous

pemphigoid, theumatoid arthritis, idiopathic fibrosis, glomerulonephritis, or for the

prevention and treatment of damages caused by ischemia and reperfusion.

24045161 {GHMzliers)
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Detailed description of the invention
We have now found that a class of sulfonic acids and derivatives thereof show the ability

to effectively inhibit IL-8 induced neutrophils chemotaxis and degranulation.
The present invention thus provides use of sulfonic acids and derivatives of formula (1) :

and pharmaceutically acceptable salts thereof,

wherein

Aris a phenyl group, unsubstituted or substituted by one to three substituents,
independently selected from halogen, C)-Cq-alkyl, C,-Cy-alkoxy, hydroxy, C;-Cq-acyloxy,
phenoxy, cyano, nitro, amino, C;-Cs-acylamino, halogen-Cy-Cs-alkyl, halogen C;-Cs-
alkoxy, benzoyl, or Ar is a substituted or unsubstituted 5-6 membered heteroaryl ring;

X represents either & ~CH,- or a -CH(CHj)- group or an ethylenic group of formula @My in |
the E configuration, wherein R' is H or CHj;

R
/S/
H
()

Y is selected from O {oxygen) and NH; and

- when Y is O (oxygen), R is H (hydrogen);

- when Y is NH, R is selected from

-~ H, C-Cs-alkyl, Cy-Cs-cycloalkyl, Cy-Cs-alkenyl, C-Cs-acyl ;

- aresidue of formula —CH;~CHp-Z-(CH2-CH,0)nR”’ ‘wherein R is H or Ci-Cs-alkyl, n
is an integer from 0 to 2 and Z is oxygen or sulfur;

- aresidue of formula -(CH2)n-NRaRb wherein n is an integer from 0 to 5 and each Ra

and Rb, which may be the same or different, are Ci-Cealkyl, C;-Cs-alkenyl or,

2404518_1 (GHMatters)
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alternatively, Ra and Rb, together with the nitrogen atom 1o which they are bound, form 2
heterocycle from 3 to 7 members of formula [(10)]

CH,),
~

(i

wherein W represents a single band, CH2, O, S, N-Re, Re being H, C;-Ce-alkyl ar C;-
Ce-alkylphenyl, in the preparation of a medicament for the inhibition of IL-8 induced
human PMNs chemotaxis.

The term “substituted” in the above definition means substituted with a group selected

from C;-Cs-alkyl, halogen, hydroxy, C;-Cs-alkoxy, amino, C\-Cs-alkylamino, nitro, or a

Cyano group.

Ar is a substituted phenyl group selected from 3*-benzoylphenyl, 3’-(4-chloro-benzoyl)-

phenyl,  3°-(4-mcthyl-benzoyl)-phenyl, ~3’-acetyl-phenyl, 3*-propionyl-phenyl, 3’-

isobutanoyl-phenyl, #-trifluoromethanesulfonyloxy-phenyl, 4’-benzenesulfonyloxy-
phenyl, 4-trifluoromethanesulfonylamino-phenyl, 4#’-benzencsulfonylamino-phenyl, 4°-
benzenesulfonylmethyl-phenyl, 4 -acetoxyphenyl, ’-propionyloxy-phenyl,  4'-
benzoyloxy-phenyl, 4’acetylamino-phenyl, 4’propionylamino-phenyl, 4’-benzoylamino-
phenyl, or a heteroaromatic ring selected from pyridine, pymiole, thiophene, furane, indole.

When ¥ is NH, preferred R groups are

- K, Ci-Csalkyl, C;-Cs acyl;

- aresidue of formula ~CH;-CH;-O-(CH,-CH,O)R " wherein R”” is H or Cy-Cs-alkyl;

- aresidue of formula ~(CH2)n-NRaRb wherein n is an integer from 2 1o three, more
preferably 3 and the group NRaRb is N,N-dimcthylamine, N,N-diethylamine, 1-
piperidyl, 4-morpholyl, 1-pyrrolidyl, 1-piperazinyl, 1-(4-methyl)piperazinyl;

The present invention fariher provides novel sulfonic acids and derivative compounds of

formula (1), as defined above, selected from:

1-(4-isobutylphenyl) ethanesulfonic acid
1-(4-isobutylphenyl) ethanesulfonic acid
1-[4-(1-0%0-2-isoindolinyl)phenyl] ethanesulfonic acid
1-[4~(1-ox0-2-is0indolinyl)phenyl] ethanesul fonic acid

-14-
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2-(4-phenylsulfonyloxy) ethanesulfonic acid
2-(4-phenylsulfonyloxy) ethanesnlfonic acid
(1-methyl-5-acetylpyrrolyl)-1-methanesulfonic acid
2-(3-benzaylphenyl) ethanesulfonic acid
2-(3-isopropylphenyl) ethanesulfonic acid
E-2-(4-isobutylphenyl) ethenesulfonic acid
E-2-(3-benzoylphenyl) ethenesulfonic acid

1

E-2-(4-meth il fonylaminopheny] IHonic acid
E-2-(4-trifluoromethanesulfenyloxyphenyl)ethenesulfonic acid
E-2-(4-isobutylphenyl)ethenesulfonamide
E-2-(3-benzoylphenyl)ethenesulfonamide
E-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethenesul fonamide
E-2-[4-(mcthanesulfonylamino)phenyljethenesul fonamide
E-2-(4-isobutylphenyl)sthene-N-(N,N-dimethylaminopropyl) sulfonamide
E-2-(3-benzoylphenyl)ethene-N-(N,N-dimethylaminopropyt) sulfonamide
12-2—[4-[h-jﬂuorumeLhanesulfonyloxy)phenyI]eLhene~N-('I\[,N—dimethylaminopmpyl)
sulfonamide

E-2-[4-{methanesulfonylamino)phenyljethene-N-(N, ,N-dimethylaminopropyl) sulfonamide
E-2-(4-isobutylphenyljethene-N-methy! sulfonamide
E-2-(3-benzoylphenyl)ethene-N-methyl sulfonamide
E-2-[4-(irifluoromethanesulfonylosy)phenyl ethene-N-methyl sulfonamide
E-2-[4-(methanesulfonylamino)phenylfethene-N-methyl sulfonamide
E-2-(4-isobutylphenyl)ethene-N-(2"-methoxyethyl) sulfonamide
E-2-(3-benzoylphenyl)ethene-N-(2"-methoxyethyl) sulfonamide
E-Z-[4-(triﬂuoromcthauesulrnnyloxy]phenyl]emen&N-(2"-methoxycthyl) sulfonamide
E—Z-[4-(me1h:mesulfonylamino)pheny]]ethene-N-(Z"-meﬂ]oxyalhyl) sulfonamide
(1-methyl-S-isobutirrylpyrrolyl)-1-methanesulfonamide
{1-methyl-5-acetylpyrralyl)-1-methanesulfonamide
1-(4-isobutylphenyl)ethanesulfonamide

1-(4-isobutylphenyl)ethanesuifonamide

1-(3-isopropylphenyl)ethanesulfonamide
1-(4-isobutylphenyl)ethane-N-(N,N-dimethylaminopropyl) sulfonamide
1-(3-benzoylphenyDethane-N-(N,N-dimethylaminopropyl) sulfonamide
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1-[4~(trifluoromethanesulfonyloxy)phenyljethane-N-(N, N-dimethylaminopropyl)
sulfonamide

1-[4-(methanesulfonylamino)phenyl]ethane-N-(N, N-dimethylaminopropyl) sulfonamide
1-(4-isobutylphenyl)ethane-N-(2-methoxyethyl) sulfonamide
1-(3-benzaylphenyhethane-N-(2-methoxyethyl) sulfonamide
1-[4-(tifluoromethanesulfonyloxy)phenyljethane-N -(2-methoxyethyl) sulfonamide
1-[4-(methsnesulfony]amino)phenyl]ethaﬂe-N-(Z-methoxyethyl) sulfonamide
1-(4-isobutylphenyljethane-N-methyl sulfonamide
1-(3-benzoylphenyl)ethane-N-methy! sulfonamide
1-{4-(triflucromethanesulfonyloxy)phenyl]cthane-N-methyl sulfonamide
1-[4-(methanesulfonylamino)phenylJethane-N-methy] sulfonamide
1-[4-isobutylphenyl]ethane-N-acetyl sulfonamide
E-2-(3-benzoylphenyl)-2-methyl-ethencsulfonamide
E-2-(3-isopropylphenyl)-2-methyl-ethenesulfonamide

-2-(4-isobutylpt yl)-2-methyl-eth Ifonamide

and pharmaceutically acceptable salts thereol.

Preferably the salt is sodium salt.

The ethancsulfonamides deseribed above are chiral compounds and the invention provides
bath the racemic and the single (+) and (-) enantiomers.

The compounds of the invention of formula (1), when bearing acidic or basic groups, are
generally isolated in the form of their addition salts with both organic and inorganic
pharmacentically acceptable acids or bases.

Examples of such acids are selected from hydrochloric acid, sulfuric acid, phosphoric acid,
metansolfonic acid, fumaric acid, citric acid.

Examples of such bascs are selected from sodiumn hydroxide, potassium hydroxide,
caleium hydroxide , (D,L)-Lysine, L-Lysine, tromcthamine.

Compounds of formula () wherein YR is OH are obtained by reacting corresponding
compounds of formula (IV) wherein J is H or COCH; with a suitable oxidizing agent such
28 Hy02, HCIO and peroxyacids preferably m-chloroperbenzoic acid.

Ar/X\S\l

J
)
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Compounds of formula (I) wherein Y is NH and X is ~CHy- are obtained by reacting
corresponding sulfonylhalides, such as sulfonylchlorides, with one or two equivalents of
an amine of formula NH;R in presence of a suitable organic ot inorganic base if necessary.
Compounds of formula (I) whetein Y is NH and X is —CH(CH);- are obtained by reacting
corresponding thiols of formula ([V) with a svitable N-bromoimmide such as N-
bromoftalimmide end subsequent oxidation of the sulfur atom followed by deprotection of
the sulfonamide derivative as specifically detailed in the examples,

Compounds of formula (I) wherein Y is NH and X is & group of formula (1) are obtained
by reacting corresponding sulfonylhalides, such as sulfonylchlorides, with the amine of
formula NH,R.

The compounds of the present invention are particularly useful as inhibitors of IL-8
induced human PMNs chemotaxis. .

The present invention also provides the novel sulfonic acids and derivative
compounds, mentioned above, for use as medicaments,

The compounds of formula (I) were evaluated i vitro for their ability to inhibit
chemotaxis of polymorphonucleate leukocytes (hereinafter referred to as PMNs) and
monocytes induced by the fractions of IL-8 and GRO-o. For this purpose, in order to
isolate the PMNs from heparinized human bload, taken from healthy adult volunteers,
mononucleates were removed by means of sedimentation on dextran (according to the
procedure disclosed by W.J. Ming et al., J. Immunol,, 138, 1469, 1987) and red blood cells
by a hypotonic solution, The cell vitality was calculated by exclugion with Trypan blue,
whilst the ratio of the circulating polymorphonucleates was estimated on the
cytocentrifugate afier staining with Diff Quick.

Human recombinant IL-8 (Pepro Tech) was used as stimulating agents in the chemotaxis
experiments, giving practically identical results: the Iyophilized protein was dissolved in a
volume of HBSS containing 0.2% bovin serum albumin (BSA) so thus to obtain a stock
solution having a concentration of 10°° M 1o be di]utedﬂin HBSS to a concentration of 10°°
M, for the chemotaxis assays.

During the chemotaxis assay (according to W. Falket et al., J. Immunaol. Methods, 33, 239,
1980) PVP-free filters with a porosity of 5 pm and microchambers suitable for replication
were used,

The compounds of formula (I) were evaluated at a concentration ranging between 10 and

10 M; for this purpose they were added, at the same concentration, both to the lower
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pores and the upper pores of the microchamber. Evaluation of the ability of the compounds
of the invention of formula I to inhibit IL-8-induced chemotaxis of human monocytes was
carried out according to the method disclosed by Van Damme 7. et al, (Bur. J. Immunol,,
19, 2367, 1989).

5 Biological results of some representative compounds in the IL-8 induced PMN chemotaxis
test ase reported in table II (inhibition data, C = 10°°M).
Particularly preferred is the use of compounds of formula (D) in which Ar groups are 3°-
benzoylphenyl, 3’-(4-chloro-benzoyl)-phenyl, 3’-(d-methyl-benzoyl)-phenyl, 3’-acetyl-
phenyl, 3’-propionyl-phenyl, 3™-isobutanoyl-phenyl, 4’-iriflucromethanesulfonyloxy-

10 phenyl, 4'-benzenesulfonyloxy-phenyl, 4'rifluoromethanesulfonylamino-phenyl, 4.
benzenesulfonylamino-phenyl, 4*-benzenesulfonylmethyl-phenyl, 4’-acetoxyphenyl, 4'-
propienyloxy-phenyl, 4'-benzoyloxy-phenyl, 4’acetylamino-phenyl, 4’propionylamino-
phenyl, 4°-benzoylamino-phenyl , which show the additional property lo effectively inhibit
the GROg. induced PMN chermotaxis; this activity allows the therapeutical use of these

15 compounds in IL-8 related pathologies whers the CXCR2 pathway is involved specilically
or in cenjunction with the CXCRI signaling,

The dual inhibitors of the TL-8 and GRO- induced biological activities arc strongly
preferred in view of the therapeutical applications of interest, but the described compounds
selectively acting on CXCRI1 IL-8 receptor or CXCR2 GRO-a/T1-8 Teceptor can find

20 useful therapeutical applications in the management of specific pathologies as helow
described.

The compounds of formula (I), evaluated ex viva in the blood i foto according to the
procedure disclosed by Patrignani et al., in J. Pharmacol. Exper. Ther., 271, 1705, 1994,
were found to be totally ineffective as inhibitors of cyclooxygenase (COX) enzymes.

25 In most cases, the compounds of formula (I) do not interfere with the production of PGE»
induced in murine macrophages by lipopolysaccharides stimulation (LPS, 1 pg/mL) at a
concentration ranging between 10° and 107 M. Inhibition of the production of PGE,
which may be recorded, is mostly at the limit of statistical significance, and more often is
below 15-20% of the basal value. The reduced effectiveness in the inhibition of the CO

30 constitutes an advantage for the therapeutical application of compounds of the invention in

as much as the inhibition of p landin synthesis i a stimulus for the

magrophage cells to amplify synthesis of TNF-o (induced by LPS or hydrogen peroxide)

18-




10 Sep 2010

2004220360

20

25

30

9

that is an important mediator of the neutrophilic ativation and stimulus for the production
of the cytokine Interleukin-8,

In view of the experimental evidence discussed above and of the role performed by
Interleukin-8 (IL-8) and congenetics thereof in the processes that involve the activation
and the infiltration of neutraphils, the compounds of the invention are particularly useful in
the treatment of a disease such as psoriasis (R. J. Nicholoff et al., Am. J. Pathol., 138, 129,
1991). Purther diseases which can be treated with the compounds of the present invention
are intestinal chronic inflammatory pathologies such as ulcerative colitis (Y. R, Mahida et
al,, Clin. Sci,, 82, 273, 1992) and melanoma, chronic obstructive pulmonary discase
(COPD), bullous pemphigo, rheumatoid arthritis (M, Selz et al,, J. Clin. Invest., 87, 463,
1981), idiopathic fibrosis (E. J, Miller, previously cited, and P. C, Carré et al, J. Clin.
Invest,, 88, 1882, 1991), glomerulonephritis (T. Wada et al,, J. Bxp. Med., 180, 1135,
1994) and in the prevention and treatment of damages caused by ischemia and
reperfusion,

Inhibitors of CXCRI and CXCR2 activation find useful applications, as above detailed,
particularly in treatment of chronic inflammatory pathologies (e.g. psoriesis) in which the
activation of both IL-8 receptors is supposed to play a crucial pathophysiological role in
the development of the disease.

In fact, activation of CXCRI is known to be essential in IL-8-mediated PMN chemotaxis
(Hammond M et al, J Immunol, 155, 1428, 1995). On the other hand, activation of CXCR?2
activation is supposed to be essential in [L-8-mediated epidermal cell proliferation and
angiogenesis of psoriatic patients (Kulke R et al., J Tnvest Dermatol, 110, 90, 1998).

In addition, CXCR2 selective antagonists find particularly useful therapeutic applications
in the management of important pulmonary diseases like chronic obstructive pulmonary
disease COPD (D. WP Hay and HM. Sarau,, Current Opinion in Pharmacology 2001,
1:242-247).

The present invention also provides the wuse of compounds  of
formula (1) in the preparation of & medicament for the treatment of psoriesis, ulcerative
colitis, melanoma, chronic obstructive pulmonary disease (COPD), bullous pemphigo,
rheumatoid arthritis, idiopathic fibrosis, glomerulonephritis and in the prevention and
treatment of damages caused by ischemia and reperfusion, as well as the use of such
compounds. Pharmaceutical compositions comprising a compound of the invention and a

suitable carrier thereof, are also within the scope of the present invention,
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The compounds of the invention, together with a conventionally employed adjuvant,
carrier, diluent or excipient may, in fact, be placed into the form of pharmaceutical
compositions and unit dosages thereof, and in such form may be employed as solids, such
as tablets or filled capsules, or liquids such as solutions, suspensions, emulsions, elixirs, or
5 capsules filled with the same, all for oral use, or in the form of sterile injectable solutions
for parenteral (including subcutaneous) usc. Such pharmaceutical compositions and umit
dosage forms thercof may comprise ingredients in conventional proportions, with or
without additional active compounds or principles, and such unit dosage forms may
contain any suitable effective amount of the active ingredient commensurate with the
10 intended daily dosage range to be employed.
When employed as pharmaceuticals, the acids of this invention are typically administered
in the form of a pharmaccutical composition. Such compositions can be prepared in 2
manner well known in the pharmaceutical art and comprise at least one active compound,
Generally, the compounds of this invention are administered in a pharmaceutically

15 effective amount. The amount of the compound actually administered will typically be
determined by a physician, in the light of the relevant circumstances, including the
condition 10 be treated, the chosen route of administration, the actual compound
administered, the age, weight, and response of the individual patient, the severity of the
patient’s symptoms, and the like.

20 The pharmaceutical compositions of the invention can be administered by a varicty of
routes including oral, rectal, transdermaldermal, subcutaneous, intravenous, intramuscular,
and intranasal. Depending on the intended route of delivery, the compounds are preferably
formulated as either injectable or oral compositions. The compositions for oral
administration can take the form of bulk liquid solutions or suspensions, or bulk powders,

25 More commonly, however, the compositions are presented in unit dosage torms to
facilitate accurate dosing, The term “unit dosage forms™ refers to physically discrete units
suitable as unitary dosages for human subjects and other mammals, sach unit containing a
predetermined quantity of active material caleulated to produce the desired therapeutic
offect, in associalion with a suitable pharmaceutical excipient. Typical unit dosage forms

30 include prefilled, premeasured ampoules or syringes of the liquid compositions or pills,
tablets, capsules or the like in the case of solid compositions. In such compositions, the

acid compound is usually 2 minor compenent (from about 0.1 to about 50% by weight or
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preferably from about 1 to about 40% by weight) with the rernainder being various
vehicles or carriers and processing aids helpful for forming the desired dosing form.
Liquid forms suitable for oral administration may include a suitable agueous or
nonaqueous vehicle with buffers, suspending and dispensing agents, colorants, flavors and
5 the like.Liquid forms, including the injectable compositions described herebelow, are
always stored in the absence of light, so as to avoid any catalytic effect of light, such as
hydroperoxide or peroxide formation. Solid forms may include, for example, any of the
following ingredients, or compounds of a similar nature; a binder such as microorystalline
cellulose, gum tragacanth or gelatine; an excipient such as starch or lactose, a
10 disintegrating agent such as alginic acid, Primogel, or comn starch; a lubricant such as
magnesium stearate; a glidant such as colloidal silicon dioxide; a sweetening agent such as
sucrose ar saccharin; or a flavoring agent such as peppermint, methyl salicylate, or orange
flavoring.
Injectable compositiens are typically based upon injectable sterile saline or phosphate-
15 buffered salinc or other injoctable carriers known in the att. As above mentioned, the acid
derivative of formula [ in such cotpositions is typically 2 minor component, frequently
ranging between 0.05 to 10% by weight with the remainder being the injectable carrier and
the like. The mean deily dosage will depend upon various factors, such as the seriousness
of the disease and the conditions of the patient (age, sex and weight). The dose will
20 generally vary from 1 mg or a few mg up to 1500 mg of the compounds of formula (I) per
day, optionally divided into multiple administrations. Higher dosages may be administered
also thanks to the low toxicity of the compounds of the invention over long periods of
time.
The above described components for orally administered or injectable compositions are
25 merely representative. Further materials as well as processing techniques and the like are
set out in Part 8 of “Reminglon’s Pharm ical Sci Handbook”, 18" Edition, 1990,

Mack Publishing Company, Easton, Pennsylvania, which is incorporated herein hy

reference.

The compounds of the invention can alse be administered in sustained release forms or
30 from sustained release drug delivery systems. A description of representative sustained

release materials can also be found in the incorporated materials in the Remington’s

Handbook as above.
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The present invention shall be illustrated by means of the following examples which are
not construed to be viewed as limiting the scope of the invention.

Example 1

General procedure for the synthegis of arylmethanesulfonic acids, 1-arylethanesulfonic
5 scids of formula R-Ar-C(CH3)H-80-H and related enantiomers

T a cooled (T=0-4°C) solution of the substituted benzene (17 mmol) and acetyl
chloride (18 mmol) in dry CHyCl, (25 mL), AICI; (18 mmol) is added portionwise under
vigorous stirring. The ice bath is then removed and the solution is refluxed until complete

10 disappearance of the starting material is evident {2-3 houss). After cooling at room
temperature, the mixture is poured into cooled 2N HCI and left stirring for 30'. The acid
solution is then transferred into a separator funnel and extracted with CHClL; (3 x 20 mL).
The collected organic cxtracts are washed with a NaCl saturated solution (2 x 25 mL),
dried over Na,SO, and evaporated under vacuum to give the pure arylacetophenone

15 (14.45-16.15 mmol) in bigh yield (35-95%).

To a stirred solution of arylacetophenone (11.5 mmol) in methy! alcohol (40 mL)
sodium borohydride (17.2 mmol) is added portionwise. The mixture is refluxed until the
starting material is completely disappeared (3 hours), After cooling at room temperature,
IM HC] is added to the mixture and the alcohol is distilled off, The aqueous phase is

20 extracted with ethyl acetate (3 x 15 mL) and the collected organic extracts arc washed with
a NaCl saturated solution (2 x 15 mL), dried over Na;SO4 and evaporated under vacuum
to give the pure |-arylethyl alcohol (yield around 75%).

To a stirred solution of 1-arylethyl alcohol (4.5 mmol) in dry CHCL (10 mL)
thiolacetic acid (5.39 mmol) and zinc jodide (2.24 mmol) are added. The teaction mixture

25 is refluxed for 3 hours; after cooling at room temperature, the mixture is diluted with water
(15 mL) and transferred into 2 separator funnel. The two phases are shaken and separated.
The organic phase is washed with a NaHCO; saturated solution (3 x 20 mL), then with a
NaCl saturated solution, dried over Na;SO; and evaporated under vacuum to give the pure
L-arylethylthioacctate (yield around 80%).

30 A solution of 1-arylethylthioacetate (0.91 mmol) in glacial acetic acid (2 mL) is
stirred at 60°C and treated dropwise with 30% H,0; (4.56 mmol); the resulting solution is
stirred at 60°C for 24 hours, then the acetic acid is removed azeotropically with toluene.
The residuc is diluted with water (5 mL), neutralised with 1N NaOH, washed with diethyl
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ether (2 x 15 mL) and lyophilised to provide the 1-arylethanesulfonic acid sodium salt as

racemic mixture as a white solid (vield around 90%).

Optical resolution

Racemic 1-arylethanesulfonic acid sodium salt is filtered through a colamn packed
with Amberlite IR-120 resin (H+ form) eluted with water to give the product as pasty oil.
The two isomers separation is achieved by crystallisation of the corresponding Hor()a-
phenylethylammonium salts in ethanolic solution as described for the optical resolution of
arylpropionic acids in Akgun H, et al., Arzmeim.-Forsch./Drug Res., 46(1T), Nr.9, 891-894
(1996). The pure enantiomers are isolated as sodium salts.

According to the above described method, the following compounds have been
preparcd:

(-)-1-{4-isobutylpheny1) ethanesulfonic acid sodium salt (1)

The compound has been synthesised starting from commercial isobutylbenzene.

[o]D = -35 (c=1; H,0)

'H-NMR (DMSO-de): 8 7.25 (d, 2H, J=7Hz); 7.05 (d, 2H, J=THz); 3.62 (m, 1H);
2.37 (d, 2H, J=7Hz); 1.86 (m, 1H); 1.40 (d, 3K, J=7Hz); 0.91 (d, 6H, J=7Hz).

(+)-1-(4-isobutylpheny) ethancsulfonic acid sodium salt (2)

The compound has been synthesised starting from commereial isobutylbenzene,
[eclp = +34.5 (c=1; H,0)
'H-NMR (DMSO-de): 8 7.25 (d, 2H, I=THz); 7.08 (d, 2H, J=THz); 3.62 (m, 1TI);

237 (d, 2H, J=7Hz); 1.86 (m, 1H); 1.42 (d, 3H, J=7Hz); 0.90 (d, 6H, F=THz).

(-)-1-[4-(1-0x0-2-isoindolinyl)phonyl] ethanesulfonic acid sodium salt (3)

The compound has been prepared according to the above described method starting
from the intermediate 4-(1-oxo-2-isoindolinyl)acetophenone, This intermediate has been
prepared  from  the commercially available reagents phtalaldehyde and 4-
aminoacetophenane on the basis of the method described in Ichiro, T. et al., Heterocyeles
43: 11, 2343-2346 (1996).

[oJo =-52.4 (c=1; H,0)
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"H-NMR (DMSO-d): 3 7.68 (m, 3H); 7.35 (m, 3H); 7.15 (d, 2H, I=THr); 4.68 (s,
2H); 3.65 (g, LH, J1=7Hz, 12=3 Hz); 128 (, 3H, J=7Hz).

{(#)-1-[4-(1~0x0-2-isoindoli yl)phenyl] etk Ifonic acid sodium salt (4)

5 The compound has been prepared according to the above described method starting
from the intermediate 4-(1-oxo-2-isoindolinyl)acetophenone. This intermediale has been
prepared  from  the commercially available reagents phtalaldchyde and 4-
aminoacetophenone on the basis of the method described in Ichiro, T. et al., Heterocycles
43:11, 2343-2346 (1996).

10 [0 =+50 (c=1; H;0)
"H-NMR (DMSO-d5): & 7.708 (m, 3H); 7.35 (m, 3H); 7.18 (d, 2H, J=7F7); 4.68 (s,
2H); 3.65 (q, 1H, J1=T7Hz, J2=3 Hz); 1.30 (4, 311, ]=7Hz),

(-}-2-(4-phenylsulfonyloxy) ethanesul fonic acid sodium salt (5)

15 The compound has been prepared according to the above described method starting
from the intermediate 4-benzencsulfonyloxyacetophenone obtained from the commercial
4-hydroxyacetophenone following known experimental procedures,

[o]p =-47.5 (c=1; H,0)
"H-NMR (D,0): & 7.90 (d, 2H, J=7THz); 7.70 (t, 1H, J=7 Hz); 7.55 (t, 2H, I=7Hz);

20 7.32(d, 2H, J=THz); 6.95 (d, 2H, }=7THz); 3.64 (m, 1H); 141 (d, 3H, I=THz).

(+)-2-(4-phenylsulfonyloxy) ethanesulfonic acid sodiura salt (6)
The compound has been prepared according to the above described method starting
from the intermediate 4-benzenesulfonyloxyacetophencne obtained from the commerciat
25 4-hydroxyacetophenone following known experimental procedures.
[o]p =+49 (e=1: H,0)
'H-NMR (D;0): §7.93 (d, 211, I=7Hz); 7.70 (t, 1H, =7 Hz); 7.55 (t, 20, I=THz),
7.32 (d, 2H, I=THz); 691 (d, 2H, I=THz); 3.67 (m, 1H); 1.41 (d, 3H, I=THz).

30 (1-methyl-5-acetylpyrrolyl)-1-methanesulfonic acid sodium salt @)
The synthesis of (7) has been carried out starting from the commercial reagent
methyl-1-methyl-2-pyrrole acetate that, by Friede] Crafts acylation with acethyl chloride,
has afforded the (1-methyl-5-acetylpyrrolyl)-1-methancacetate.The ester group then has
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been hydrolysed. Following the experimental procedure described in WO 02/0704095 the
related (1-methyl-5-acetylpyrrolyl)- 1-methanesulfonic acid sodium salt has been obtained.

"HNMR (DMSO-dg): & 7.5 (s, 1H); 6.18 (3, 1H); 3.60 (s, 3H); 3.51 (s, 2H); 2.10 (5,
3H).

(+)-2-(3-benzoylphenyl) ethanesulfonic acid sodium salt (%)

The synthesis of (8) has heen carried out starting from the commeroial reagent 3-(1-
cyanocthyl)benzoic acid that, by Friedel Crafts acylation in benzene, has afforded the 2-
(3"-benzoylphenyl)propionitrile. Following the experimental procedure described in WO

10 02/0704095 the related 2-(3“-benzoylphenyl) ethanesulfonic acid sodium salt has been
obtained.

"H-NMR (D,0): & 7.80 (4, 2H, J=7Hz); 7.70 (s, [H); 7.62 (4, IH, J=7Hz); 7.51 (m,
2H); 7.30 (m, 3H); 3.62 (m, TH); 1.40 (d, 3H, I=THz7).

15 (+)-2-(3-isopropylphenyl) ethanesulfonic scid sodium salt ©®
The synthesis of (9) has been carried out starting from the available reagent 3~(1-
eyanosthyl)acetophenone that, by Wittig reaction and reduction of the methylene group
according well known methods, has afforded the 2-(3-isopropylphenyl)propionitrile,
Following the experimental procedure described in WO 02/0704095 the related 2-(3-
20 isopropylphenyl) ethanesulfonic acid sodium salt has been obtained.
"H-NMR (D:0): 5 7.30 (m, 2H); 7.10 (m, 2H); 3.92 (m, 1H); 3.63 (m, 1H); 1 42 (4,
3H, =THz); 1.25 (d, 6H, J=8Hz).
Example 2

Preparation of E-arylethenesulfonic acids (sodium salts)

The arylethanesulfonic acid is dissolved in thionyl chloride (5 ml.) and the solution

25

is lefi under reflux ovemnight. After cooling at room temperature, thionyl chloride is
evaporated under vacunm and the crude arylethanesulfonyl chloride is diluted wifh dry
THF (5 mL) and cooled at T=0°C in an ice-water bath; 1N 2queous NaOH (0.64 mmol) is
30 added at T=4°C; the ice-water bath is removed and the reaction mixture is left still until it
reaches room temperaiure in about onc hour, while a white solid precipitates. The organic

sodium salt is filtered under vacuum, washed with THF and dricd in oven under vacuum at
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40°C to give the pure E-arylethenesulfonic acid sodium salt (0.32-0.51 mmol) (yield 50-
80%) as white powder.

According to the above described procedure, the following compounds have been
5 prepared:
E-2-(4-isobutylphenyl)ethenesulfonic acid sodium salt (10)
'H-NMR (D;0): 8 7.60 (d, LF, J=8Hz); 7.55-7.32 (m, 4H); 7.05 (d, 1H, I=14 Hz);
2.62 (m, 2H); 1.90 (m, 1H); 0.97 (d, 6H, J=7Hz).

10 E-2~(3-benzoylphenyl)ethenesulfonic acid sodium salt (11)
"H-NMR (D,0): § 7.80 (d, 2H, J=7Hz); 7.70 (s, 1H); 7.65 (d, 1H, J=8Hz); 7.62 (d,
1H, J=7Hz); 7.51 (m, 2H); 7.30 (m, 3ED); 7.00 (d, 14, J=14 Fz).

E-2-{4-methanesulfonylaminophenyl)ethenesulfonic acid sodium salt (12)
15 'H-NMR (DMSO-dg): & 7.60 (d, 1H, J=8Hz); 7.35 (d, 2H, J=8Hz); 7.20 (d, 21,
J=8H7); 7.07 (d, 1H, J=14 Hz); 6.51 (bs, 1H, SO,NH); 3.00 (s, 3H).

E-2-(4-trifluoromethanesulfonyloxyphenyl)ethenesulfonic acid sodium salt (13)
'"H-NMR (CDCL): 3 7.62 (d, 1H, J=8Hz); 7.50 (d, 2H, I=7Iz); 7.25 (d, 2H,
20 J=7Hz); 7.05 (4, 1H, J=14 Hz),
Example 3
General procedurs for the synthesis of B-arylethenesulfonamides
A solution of the arylethanesulfonic acid (0.64 mmol) is dissolved in thionyl
25 chloride (5 mL) and the solution is left under reflux overnight. Afier cooling at room
temperature, thionyl chloride is evaporated under vacuumn and the crude arylethanesulfonyl
chloride is diluled with dry THF (5 mL) and cooled at T=0°C in an icc-water bath; the
selected amine (1.28 mmol) is added dropwise. The ice-water bath is removed and the
reaction mixture is left to reach room temperature. Afer the complete disappearance of the
30 starting reagent the solvents are evaporated under vacuum and CHCI; (10 mL) and water
(10 mL) are added to the residue; the two phases are shaken and scparated, the organic
phase is washed with water (3 x 15 mL), dried over Na; SO, and evaporated under vacuum
to give a crude which is purified by flash chromatography. Pure E/Z-aryl
ethenesulfonamides (0.32-0.51 mmol) (yield 50-80%) are isolated s colourless oils.
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According to the above described method, and using ammonia (0.5 M in 14-

dioxane) as the amine, the following compounds have been prepared:

E-2-(4-isobutylphenyl)ethencsulfonamide (14)

'H-NMR (CDCLy): § 7.55 (d, 1H, =14 Hz); 7.38 (d, 211, J=7Hz); 7.18 (d, 2H,
J=THz); 6.88 (d, 1H, 7=14 Hz); 4.75 (bs, 2H, SO,NH,); 2.55 (d, 2H, I=7Hz); 1.94 (m, 111);
1.02 (d, 6H, J=THz).

E-2-(3-benzoylphenyl)ethenesulfonamide (15)

"H-NMR (CDCL): § 7.80 (d, 2H, J=7Hz); 7.72 (s, 1H); 7.62 (d, 1H, J=8Hz); 7.52
(d, 1H, 7=14 H2); 7.50 (m, 2H); 7.30 (m, 3H); 6.8 (d, 1H, J=14Hz); 475 (bs, 2H,
SO;NIT,).

E-2-[4-(trifluoromethanesul fonyloxy)phenylJethenesulfonamide (16)
"H-NMR (CDCL): & 7.60 (d, 1H, J-8Hz); 7.52 (d, 211, }=7Hz); 7.28 (d, 2H,
I=THz); 7.10 (d, 1H, ¥=14 H7); 4.85 (bs, 2H, SO,NH,),

E-2-[4-(metk Ifonylamino)phenyl]ctt ilfonamide (17)
'H-NMR (CDCL): & 7.55 (d, 111, J=14Hz); 7.37 (d, 2H, J=8Hz); 7.22 (d, 2H,
F=8Hz); 6.90 (d, IH, =14 Hz); 6.45 (bs, 1H, SONH); 4.80 (bs, 2H, SO,NH,); 2,98 (s,

3H).

According  to  the above desoribed method, and using  3-
(dimethylamino)propylamine as the amine,the following compounds have been prepared:

E-2-(4-isobutylphenyl)ethene-(N,N-dimethylaminopropyl) sulfonamide (18)

'"H-NMR (CDCL): 5 7.45 (m, 3M); 7.20 (d, 2H, I=THz); 6.70 (d, 1H, J=14 Hz);
6.40 (bs, TH, SO;NH); 3.18 (m, 2H); 2.55 (m, 4H); 2.30 (s, 6H); 1.92 (m, 1H); 1.75 (m,
2H); 0.97 (d, 6H, J=7Hz).

E-2-(3-benzoylphenyl)etheneN-(N,N-dimethylaminopropyl) sulfonamide (19)
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'H-NMR (CDCL): 5 7.82 (4, 2H, J=7F17); 7.74 (s, 1H); 7.60 (d, 1H, J=8L%z); 7.50
(&, 1H, J=14 Fiz); 745 (m, 2H); 7.26 (m, 3H); 6.70 (4, 1H, J=14T7); 645 (bs, 1H,
S0,NH); 3.15 (m,, 2H); 2.50 (m, 411); 2.35 (s, 611),

B-2-[4~(trifluoromethanesulfonyloxy)phenyljethene-(N,N-dimethylaminopropy!)
sulfonamide (20)

'H-NMR (CDCL): & 7.62 (d, TH, J-14Hz); 7.48 (d, 2H, J=7Hz); 7.25 (d, 2H,
J=THz); 7.00 (d, 1H, J=14 Hz); 6.50 (bs, 1H, SO:NH); 3.17 (m,, 2H); 2.48 (m, 4H); 2.35
(s, 6H).

B-2-[4~(methanesulfonylamino)phenyl]ethene-(N,N-dimethylaminopropyl)
sulfonamide (21)

'H-NMR (CDCL): § 7.57 (d, 1H, J=14Hz); 7.37 (d, 21T, =811z); 7.22 (d, 2IL
J=8Hz); 6.75 (d, 1H, J=14 Hz); 6.50 (bs, 2H, SO,NH); 3.15 (m, 2H); 2.98 (s, 3H); 2.50 (m,
4H); 2.40 {5, 6H).

According to the above described method, and using methylamine (2M in TIIT) as
the amine the following compounds have been prepared:

E-2-(4-isobutylphenyl)ethene-N-methy] sulfonamidz (22)

"H-NMR (CDCL): 8 7.55 (d, 1H, J=14 Hz); 7.38 (d, 2H, J=7Hz); 7.18 (d, 2H,
J=7Hz); 6.88 (d, 1H, J=14 Hz); 4.80 (bs, 1H, SO.NH); 2.75 (d. 3H, I=4Hz); 2.55 (d, 2H.
J=7Hz); 1.95 (m, 1H); 1,04 (d, 6H, J=7Hz).

E-2+(3-benzoylphenyl)ethene-N-methy] sulfonamide (23)

TH-NMR (CDCL): & 7.81 {4, 2H, J=THz); 7.70 (s, 1H); 7.62 (d, IH, J=8Hz); 7.55
(d, 1H, I=14 Hz); 745 (m, 2H); 7.30 (m, 3H); 6.90 (d, 1H, J=14Hz); 4.60 (bs, 1H,
SO;NH); 2.70 (d, 3H, J=4Hz).

E-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethene-N-methyl sulfonamide (24)
'H-NMR (CDCly): & 7.60 (d, 1H, J=8Hz); 7.52 {d, 2H, J=7Hz); 7.28 (d, 2H,

J=7Hz); 7.10 (4, 1H, J=14 Hz); 4,85 (bs, 1H, SO,NH); 2.70 (d, 3H, J=4Hz).

E-2-[4-(methanesulfonylamino)phenylJethene-N-methyl sulfonamide (25)
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"H-NMR (CDCL): & 7.56 (&, 1H, J=14Hy); 7.35 (d, 2H, J=8Fz); 7.20 (d, 2H,
J=8Hz); 6.92 (d, 1H, J=14 ¥z); 6.50 (bs, [H, SO;NH); 4.70 (bs, 1H, SO;NH); 3.00 (s, 3H),
2.75 (d, 311, J=411z).

According to the above described method, and using 2-methoxyethylamine as 1he
amine the following compounds have been prepared:

L-2-(4-isobutylphenyl)ethene-N-(2~methoxyethyl) sulfonamide (26)

'"H-NMR (CDCls): & 7.57 (d, 1H, J=14 Tz); 7.38 (d, 28, }=7Hz); 7.20 (d, 2H,
J=7Hz); 6.90 (d, 1H, J=14 Hz); 4.80 (bs, 1H, SO.NH); 3.74 (m, 2H); 3.55 (m, 2H); 3.45 (s,
3H); 2.52 (d, 2H, I=THz); 1.95 (m, 1H); 1.05 (d, 6H, J=7Hz).

B-2-(3-benzoylphenyl)ethene-N~(2-inethoxyethyl) sulfonamide (27)

'"H-NMR (CDCL):  7.80 (d, 2H, J=7Hz); 7.72 (s, 1H); 7.62 (d, 1H, J=8Hz); 7.55
(d, 1H, J=14 Hz); 740 (m, 2H); 7.30 (m, 3H); 6.95 (d, 1H, I=14Hz); 4.62 (bs, 1H,
SO;NH); 3.75 (m, 2H); 3.50 (m, 2H); 3.40 (s, 3H).

[3-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethen-N-(2-methoxyethyl)
sulfonamide (28)

TH-NMR (CDCL): § 7.62 {d, 1H, J=8Hz); 7.50 (d, 2H, J=THz); 7.30 (d, 2H,
=THz); 7.15 (d, 16, I=14 Fiz); 4.80 {bs, 1H, SO,NH); 3.77 (m, 2H); 3.52 (m, 2H); 3.40 (s,
3H).

E-2-[4-(methanesulfonylamino )phenyl]ethen-N-(2-methoxyethyl) sulfonamide (20
'H-NMR (CDCly): § 7.58 (4, IH, J=14Hz); 7.35 (d, 2H, J=8Hz); 7.25 (d, 2H,
J=8Hz); 6.90 (d, 1H, J=14 Hz); 6.52 (bs, 1H, SO;NH); 4.75 {bs, 1H, SO;NH); 3.70 (m,
2H); 3.50 (m, 2H); 3.40 (s, 3H); 3.05 (s, 3H).
Ixample 4
General procedure for the synthesis of arylmethanesulfonamides

(1-methyl-5-isobutirrylpyrrolyl)- 1-methanesulfonamide (30)

The synthesis of (30) has been carried out starting from the commercial reagent
methyl-1-methyl-2-pyrrole acetate that, by Friedel Crafts acylation with isobuturryl
chloride, has atforded the (1-methyl-5-isobutirrylpyrrolyl)-1-methaneacetate, The ester
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group then has been hydrolysed. Following the experimental procedure described in WO
02/0704095, the related (1-methyl-S~isobutirrylpyrrolyl)-1-methanesulfonic acid sodium
salt has been obtained.
A solution of (1-methyl-5-isobutirrylpyrrolyt)-1-methanesulfonic acid sodium salt
5 (0.64 mmol) is dissclved in thionyl chloride (S mL) and the solution is left under reflux
overnight. After cooling at room temperature, thiony} chloride is evaporated under vacuum
and the crude (1-methyl-5-isobutirrylpyrrolyl)-1-methanesutfonyl chloride is diluted with
dry THF (5 mL) and cooled at T=0°C in an ice-water bath; the solution of ammonia (1.28
mmol) is added dropwise. The ice-water bath is removed and the reaction mixture is left to
10 reach room temperature. After the complete disappearance of the starting reagent the
solvents are evaporated under vacuum and CHCl (10 mL) and water (10 mL) are added to
the residuc; the two phases are shaken and separated, the organic one is washed with water
(3 x 15 mL}, dried over Na;SO; and evaporated under vacuum to give a crude which is
puwified by flash  chromatography. Pure (1-methyl-5-isobutirrylpyrrolyl)-1-
15 methanesulfonamide (0.60 mmol) (yield 93%) are isolated as a yellow oil.
'H-NMR (DMSO-de): & 7.5 (s, 1H); 6.18 (s, 1H); 4.65 (bs, 2H, SO:NH); 3.60 (s,
3H); 3.51 (s, 2H); 3.38 (m, 1H); 1.25 (d, 6H, J=8Hz).

According to the above deseribed method, and using (1-methyl-5-acetylpyrrolyl)-1-
20 methanesulfonic acid sodium salt (7) (prepared according to the above desoribed method
of general procedure for the synthesis of arymethanesulfonic acids) the following
compound has been prepared:
(1-methyl-5-acetylpyrrolyl)-1-methanesulfonamide (31)
'H-NMR (DMSO-dg): 3 7.5 (5, 1H); 6.18 (s, TH); 4.40 (bs, 2H, SO,;NH;); 3.60 (s,
25 3H);3.51 (s, 2H); 2.10 (5, 3H).

Enantioseleetive synthesis of (+) and (-) enantiomers of compounds 32 and 33

The enantioselective synthesis of (+) and (-) enantiomers of 1-(4-
isobutylphenyl)ethanesulfonamide has been performed as deseribed in Davis F.A. of al, I.

30 Org. Chem., 58, 4890-4896, (1993). The procedure involves the diastercoselective C-
methylation of N-sulfonylcamphorimine generated from 4-isobutylbenzylsulfonamide @n

and N,N-diisopropyl-(18)-(+)-10-camphorsulfonamide or N,N-diisopropyl-(1R)-(-)-10-

-30-




WO 2004/080951

30

21

camphorsulfonamide. The diastereoisomers acid hydrolysis allows to obtain the desired
compounds, both as t oils.

P

(-)-1-{4-isobutylphenyl)ethanesul fonamide (32)

[odp =-8.5 (c=1.2; CHCl2)

H-NMR (CDCL): § 7.30 (d, 2H, J=7Iz); 7.18 (d, 2H, J=7Hz); 4.25 (m, TH + bs
SONH,); 2.45 (d, 2H, J=7Hz); 1.87 (m, 4H); 0.97 (d, 6H, J=7Hz).

(+)-1-(4-isobutylphenyl)ethanesulfonamide (33)

[a]o="115 (c=1; CHCl3)

"H-NMR (CDCls): & 7.30 (d, 2H. J=THz); 7.18 (d, 2H, J=7Hz); 4.25 (m, IH + bs
SONH); 2.45 (d, 2H, J=711z); 1.87 (m, 4H0); 0.97 (d, 6H, J=7H.).
Example 5
Alternative synthesis of arylethanesulfonamides

Synthesis of (+)-1-(3-isopropylphenyl)ethanesulfonamide (34

The tifle compound has been prepared starting the commercial reagent 3-(1-
cyanoethyl)benzoic acid which, following the experimental procedures described in
Kindler K. et al,, Chem. Ber,, 99, 226 (1966) and in Kindler K. et al,, Liebigs Ann, Chem.,
26, 707 (1967), has afforded the intermediate 3-isopropy] benzoic acid. Reduction to
benzylalcohol derivative by LiAlHsy and subsequent treatment of the alcohol with
thiolacetic acid has given the intermediate ethylthioacetate, The subsequent hydrolysis to
the thiol derivative has been carried out as deseribed in Corey EI. et al,, Tet. Lett., 33,
4099 (1992).

To a suspension of 3-isopropylbenzy! thiol (3.85 g; 23.2 mmeol) and potassium ter-
butoxide (2.6 g; 23.2 mmol) in CH,Cl, (15 mL), 18-Crown-6 (0.6 g 2.3 mmol) is added.
After stirring for 15' at T=0°-4°C N-Br-phtalimide (5.24 g; 23.2 mmol) is added. After the
adding the ice-water bath is removed and the solution is left stirring at room temperature
for 1 h; then the organic phasc is washed with water (3 x 15 mL), dried over Na2S04 and
evaporated under vacuum to give an oily residue purified by flash chromatography to give
3-isopropylbenzylthiophtalimide (6.05 g; 18.56 mmol) as a pale yellow oil (yield 80%).
The following methylation to give the racemic 1-(3-isopropylphenyl)ethy! thiophtalimide
has been carried out as described in Davis F.A. et al,, J. Org. Chem., 58, 4890-4896,
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(1993). The final compound 1-(3-isopropylphenyl)ethanesulfonamide (31) has been
obtained by oxidation with 3-chloroperbenzoic acid (2 equivalents) and cleavage of the
phtalimido moiety by treatment with hydrazine according to methods well known in the
art.

s "H-NMR (CDCls): & 7.28 (m, 2H); 7.05 (m, 2H); 4.40 (bs, 2H, SO;NHy); 3.90 (m,
1H); 3.65 (m, 1H); 1.35 (d, 3H, J=7Hz); 1.20 (d, 6H, ]=8Hz).

1%

Alkylation of the corresponding 1-arylett ides (prepared according to
the above desctibed method) by 3-dimethylaminopropyl chloride as alkylating reagent has
10 ‘been carried out in phase transfer conditions as described in Gajda T. et al., Synthesis,
1005 (1981) and Burke P.O. et al, Synthesis, 935 (1985). The following compounds have

heen prepared:

()-1-(@-isobutylphenyhethans-N-(N,N-dimethylaminopropyl) sulfonamide (35)
15 'H-NMR (CDCL): § 7.32 (d, 211, J=7Hz); 7.18 (d, 2H, J=THx); 4.26 (m, 1H); 4.10
(bs, IH, SONH); 3.18 (m, 2H); 2.55 (m, 4H); 2.45 (d, 2H, J=7Hz); 2.40 (s, 6H); 1.85 (m,
4H); 1.00 (d, 6H, I=7Hz).

()-1-(3-benzoylphenyl)ethane-N-(N,N-dimethylaminopropy!) sulfonamide (36)
20 "H-NMR (CDCL): § 7.80 (4, 2H, J=THz); 7.70 (s, 1H); 7.62 (d, 1H, J=7Hz); 7.51
(m, 2H); 7.30 (m, 3H); 4.35 (bs, 1H, SO;NH); 3.62 (m, 1H); 3.18 (m, 2H); 2.55 (m, 4H);
2.40 (s, 6H); 1.30 (d, 3H, J=THz).

() 1-[4-(trifluoromethanesulfonyloxy)phenyljethane-N-(N,N-
25 dimethylaminopropyl) sultonamide (37)
"H-NMR (CDCly): 5 7.50 (d, 2H, J=THz); 7.25 (d, 2H, J=7Hz); 4.30 (bs, 111,
SO2NH); 3.85 (m, 1H); 3.20 (tm, 2H); 2.60 (m, 4H); 2.45 (s, 6H); 1.25 (d, 3H, I=7Hz).

(2)1-[4-(methanesulfonylamino)phenylethane-N-(N,N-dimethylaminopropyl)
30 sulfonamide (38)
'H-NMR (CDCL): & 7.37 (@, 2H, J=8Hiz); 7.22 (d, 2H, J=8Hz); 645 (bs, 1H,
SO2NH); 4.80 (bs, 1H, SO,NH); 3.82 (m, 1H); 3.25 (m, 2H); 2.98 (s, 3H); 2.65 (m, 4H);
2.45 (s, 6H); 1.05 (d, I, J=7Hz).
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Alkylation of the corresponding 1-arylethanesulfonamides (prepared according to
the above described method) by 2-bromoethylmethyl ether as alkylating reagent has been
carried out in phase transfer conditions as described in Gajda T. et al., Synthesis, 1005
(1981) and Burke P.O. et al., Synthesis, 935 (1985). The following compounds have been
prepared:

(+)-1-(4-isobutylphenyl)ethane-N~(2-methoxyethyl) sulfonamide (39)

'H-NMR (CDCls): 5 7.30 (d, 2H, J=7Hz); 7.18 (d, 2H, J=7Hz); 4.25 (m, 1H); 4.80
(bs, 1H, SO;NH); 3.74 (m, 2H); 3.55 (m, 2H); 3.45 (s, 3H); 2.45 (d, 2H, I=7Hz); 1.87 (m,
1H); 1.65 (d, 3H, J=7Hz); 0.97 (d, 6H, J=7Hz).

(#)-1-(3-benzoylphenyljethane-N-(2-methoxyethyl) sulfonamide (40)

'H-NMR (CDCL): § 7.82 (d, 2H, J=7Hz); 7.75 (s, 1H); 7.62 (d, 1H, }=7Hz); 7.55
(m, 2H); 7.3¢ (m, 3H); 4.25 (bs, 11, SO:NH); 3.75 (m, 2H); 3.60 (m, 1H); 3.55 (m, 2H);
348 (s, 3H); 1.55 (d, 3H, J=7Hz).

(#)-1-[4-(trifluoromethanesulfonyloxy)phenyl]ethane-N-(2-methoxyethyl)
sulfonamide (41)

'H-NMR (CDCL): 8 7.50 (d, 2H, J=7Hz); 7.25 (d, 2H, J=7Hz); 430 (bs, 111,
SONH): 3.85 (m, 1H); 3.60 {m, 2H); 3.55 (m, 2H); 3.48 (s, 3H); 1.35 (d, 3H, I=7Hz).

()-1-[4-(methanesulfonylamino)phenyljethane-N-(2-methoxyethyl) ~ sulfonamide
“)

'H-NMR (CDCLy): & 7.52 (d, 2H, J=THz); 7.28 (d, 2H, J=7Hz); 645 (bs, 1H,
SO,NH); 4.32 (bs, 1H, SO,NH); 3.85 (m, 1H); 3.62 (m, 2H); 3.55 (m, 2H); 348 (s, 3H);
3.00 (s, 3H);, 1.35 (d, 3H, J=THz).

Monomethylation of the corresponding 1-arylethanesnifonamides (prepared
according to the above described method) by diazomethane has been carried out as
described in Muller E. et al., Liebigs Ann. Chem., 623, 34 (1959) and Sacgusa T. et al.,
Tet. Lett., 6131 (1966), The following compounds have been prepared:
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(+)-1-{4-isobutylphenyl)ethane-N-methyl sulfonamide (43)

'"H-NMR (CDCL): § 7.25 (d, 2H, J=7Hz); 7.18 (d, 2H, J=7Hz); 4.80 (bs, 1H,
SO;NH); 4.20 (m, 1H); 2.70 (d, 3H, J=4Hz); 2,45 (d, 2H, J=7Hz); 1.87 (m, 1H); 1.65 (d,
3H, J=7H7); 0.97 (3, 61, T=TH).

(+)-1-(3-benzoylphenyl)ethane-N-methyl sulfonamide (44)

'"H-NMR (CDCly): 8 7.82 (d, 211, J=TIIz); 7.75 (s, LH); 7.62 (d, 1H, J=7Hz); 7.55
(m, 2H); 7.30 (m, 3H); 4.25 (bs, 1H, SO;NH); 4.15 (m, TH); 2.70 (d, 3H, J=4Hz); 1.55 (d,
3H, I=7Hz).

(4)-1-[4-(trifluoromethanesulfonyloxy)phenyl]ethane-N-methy! sulfonamide (45)
'H-NMR (CDCL): 3 7.52 (¢, 2H, J=THz); 7.28 (d, 2H, J-7Hz); 4.10 (bs, 1H,
SO,NH); 3.80 (m, 1H); 2.75 (d, 3H, J-4Hz); 1.20 {d, 3H, J=THz).

135 () -1-[4-(methanesulfonylamine)phenyl]ethans-N-methyl sulfonamide (46)
'H-NMR (CDCL): & 7.50 (d, 2H, J=7Hz); 727 (d, 2H, J=7Hz); 6.50 (bs, 1H,
SO,NH); 4.30 (bs, 1H, SO;NID); 3.90 (m, 1H); 3.05 (s, 3H); 2.70 (d, 3H, J=4H); 1.32 (4,
3H, }=7Hz).

2 (3)-1-(4-isobulylphenyl)ethane-N-acetyl sulfonamide (47)
The compound has been synthesised, as above described, by acylation with acetyl
chloride of the related 1-(4-isobutylphenyl)ethanesulfonamide.
'HANMR (CDCly): § 7.28 (4, 2H, J=7Hz); 7.20 (d, 2H, J=7Hz); 4.82 (bs, 1H,
SO:NH); 430 (m, 1H); 2.45 (d, 2H, J=THz); 1.85 (m, 1H); 1.80 (s, 3H); L.65 (d, 3H,
25 J=THz); 0.97 (4, 6H, J=7Hz).
Example 6
General procedure for the synthesis of E/Z 2-aryl-2-mcthylethensulfonamides

A solution of the appropriate arylacetophenone (20 mmol) (prepared according to

30 the above described method of general procedure for the synthesis of 1-arylethanesulfonic
acids) in 10 mL of t-butyl alcohol is added dropwise over 20 min, to a commercial ylide,
Todomethylenetriphenylphosphorane (25 mmol), maintaining the reaction temperature
below 25°C and the resulting mixture is stirred for 4h at room temperature. At the end of
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the reaction, the mixtnre is shaken with 50 ml of pentane and 50 ml of water, filtered, and
the layers are separeted. The aqueons layer is extracted with 3x50 ml of pentane and dried
over sodium sulfate to afford, afler purification by flash chromatography, the pure 2-(aryl)
propene iodide ( E/Z isomers mixture), (vield around 70%). The above Wittig olefination

5  of a carbonyl compound has been utilized as described in Sotaro Miyano et al., Bull.
Chem. Soc. J., 1197, 52 (1979).

The 2-(aryl) prapene iodide (2 mmol) is dissolved in acetonitrile (5 mL) and is
added to solution of potassium thioacecetate (4mmol) in acetonitrile (2ml) at room
temperature; the reaction mixture is stirred for 4 hours. The mixture is quenced with water

10 and extracted by EtOAc; the separated organic layers are dried, filtered and concentrated to
sive 2-arylpropenthioacetate (E/Z isomers mixture) (almost quantitative yield).

A solution of 2-aryl-2-methylethenthioacetate (1.00 mmol) in glacial acetic acid (2
mL) is stirred at 60°C and treated dropwise with 30% H;0; (4.56 mmol); the resulting
solution is stirred at 60°C for 24 hours, then the acetic acid is azeotropicaily removed with

15 toluene. The residue is diluted with water (5 mL), nentralised with 1N NaOH, washed with
diethyl ether (2 x 15 mL) and lyophilised to provide the 2-aryl-2-methylethenesulfonic
acid sodium salt as E/Z isomers mixture as white solid (yield around 90%).

The E/Z 2-aryl-2-methylethensulfonamides are prepared according to the above

described method of general procedure for the synthesis of E-arylethencsulfonamides to
20  obtain EG/Z-2-aryl-2-methyl-ethensulfonamides (0.75-0.85 mmol) (yield 85-95%) as

colourless oils.

Following the above descrihed pracedure the following compounds have been
synthesised:
25 E-2-(3-benzoylphenyl)-2-methy] cthencsulfonamide (48)
'H-NMR (CDCl;): §7.75 (m, 3H); 7.62 (m, 2H); 7.53 (m, 4H); 6.15 (4, 1H, J=1.4
Hz), 5.96 (4, 1H, J=1.3 Hz); 4.38 (bs, 2H, SONH); 2.10 (d, 3H, J=1.4 Hz); 2.0 (4, 3H,
J=1.3Hz).

30 E-2-(3-isopropylphenyl)-2-methyl cthenesulfonamide (49)
'H-NMR (CDC): § 7.28 (m, 1H); 7.15 (m, 1H); 7.05 (m, 2H); 6.15 (d, 1H, }=1.4
Hz), 5.96 (d, 1H, J=1.3 Hz); 4.38 (bs, 2H, SONHz); 3.15 (m, 1H); 2.10 (d, 3H, J=1.4 Hz);
2.0 (d, 3H, J=1.3Hz); 1.25 (d, 6H, J=THz).
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E-2-(4-isobutylphenyl)-2-methy! ethenesulfonamide (50)
"H-NMR (CDCL): § 7.32 (d, 2H, J=7Hz); 7.23 (d, 2H, J=7Hz); 6.15 (q, 1T, ]=1.4

Hz); 5.96 (q, 1H, J=1.3 Hz); 4.35 (bs, 2H, SONH,); 2.45 (d, 21, J=7Hz); 2.10 (d, 3H,
5 J=14Hz); 2.0 (d, 3H, J=1 3Hz); 1.88 (m, 1H); 0.57 (d, 6H, J=7Hz).

A list of chemical names and structures of the compounds in Pxamples 1 ~ 6 is reported in

TABLE L.
10 TABLE T
N. NAME STRUCTURE
1 (-)-1-(4-isobulylphenyl) ethanesuifonic acid
sodium salt )\/ 80y Nat
2 (+)-1-(4-iscbutylphenyl) ethanesulfonic acid
sodium salt Jv©/\ SO;Na+
~
3 (-)-1-[4-(1-0x0-2-isoindolinyl)phenyl] N .
ethanesulfonic acid sodium salt 2 SOyNart
o
N
e (F)-1-[4-(1-0x0-2-isoindolinyl)phenyl] ,\/\
ethanesulfonic acid sodium salt 0‘ | = SO;Na+
cre
N
5 (-)-2-(8-phenylsulfonyloxy} ethanesulfonic acid
sodium salt Q.0 SO;Nat
S,
o
6 (+)-2-(4-phenylsulfonyloxy) ethanesulfonic acid i 50.-Nas
sodium salt OMO /@A ¥
N
ok
7 {1-methyl-5-acetylpyrrolyl)- 1-methanesulfonic /Y
acid sodium salt N
0 |  sopNa
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8 {£)-2-(3-benzoylphenyl) ethanesulfonic ucid
sodium salt O O SO,-Nat+
9 (+)-2-(3-isopropylphenyl) ethanesulfonic acid
sodium salt 80,-Nat
X, -S0,-Nat
10 E-2-(4-isobutylphenyl)ethenesulfonic acid
sodium salt
[+
n E-2-(3-benzoylphenyl)cthenesulfonic acid 2.-S0;Nat
sodium salt O O
S0 Na¥
12 E-2-(4-methanesulfonylaminophenyl} Qe /E
ethenesulfonic acid sodicm salt /S\N Va
H
50, Nat
13 E-2-(4-trifluoromethanesul fonyloxy QP
phenyl)ethenesulfonic acid sodium salt CF S
) 0
2 SONH.
14 E2-(d-isobutylpt s l\/(j/\/ Gk
- =
Q
15 E-2-(3-benzoylphenyl) ethenesulionaraide - SONH,
] SO,
16 E-2-[4-{triftuoromethanesulforryloxy of |
phenyllethenesulfonamide ore 0 4
S, -SO,NH,
17 E-2-[4-{mzihanesulfonylamino)phenyl] Q. ,/O
ethenesulfonamide N
/N
H
o
18 E-2-(4-isobutylphenyljethene-(N,N- Ny RSN
dimethylaminopropyl) sulfonamide /k | H \
i LN
19 E-2-(3-benzoylphenyl)ethencN-(N;N- N Sy
dimethylaminopropyl) sutfonamide H |
e
E-2-[4-{trifluoromethanesulfonyloxy) o,
20 phenylJethene-(N,N-dimothylamino eSS
propylsul fonamide Ocs;‘,o /©/\/ H |
CFyO
E-2-[4-{methanesulfonylaming)phenyl] ethene- 0,0
21 (N,N-dimethylaminopropyl) sulfonamide
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o, f

2 E2-(4-i ylphenylethone-N-mothyl R Sa.
sulfonamide ﬁ

it 0, £

23 E-2-(3-benzoylphenyljethene-N-methyl NP
sulfonamide O O H

o, P

24 E-2-[4-(wifluorometianesul fonyloxy) g

phenylJethene-N-methy] sulfonamide 0“5"0 H
CFy 0
O
25 E-2-[4-(methanesulfonylamino)phenyl] ethene- S
N-methy] sulfonamide N /©/\/ i
Ay
H
o, P

26 E-2-(4-isobutylphenyljethene-N-(2- xS SO

methoxyethyl) sulfonamide )\/@N N
i &

27 E~2-(3-benzoylphenyl)ethene-N-(2- SN Ny
methosyethyl) sulfonamide O O
E-2-[4-(trifluoromethanesulfonylexy) 0,2

28 phenylJethen-N-(2-methoxyethy!) sulforamide 00 /@NS‘N/\/O\

W H
cFy” 5o
E-2-[4-(methanesnlfonylamino) phenyl]ethen-N- o, P
20 (2-methoxyethyl) sulfonamide o0 /(jA\)S\N/\/O\
N | H
SO
H

30 {(1-methyl-5-isobutirrylpyrroiyl)-1- I\

‘methanesnlfonamide N
o | SONH,

31 (1-methyl-5-acetylpyrrolyf)-1- / \

methanesulfonamide | N
o | SsoNH,

32 =)-1-(4-i; T)ethane id
-1+ 7 etha SONH,

33 (+)-1-(4-isobutylphenyl)ethane sulfonamide H
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34 (H)-1-(3-isopropylphenyl)ethanc sul fonamide
35 (&)-1-{4-isobutylphenyl)ethane-N-(N;N-
dimethylaminopropyl) sulfonamide
36 {#)-1-(3-benzoylphenylethane-N-(N,N-
dimethylaminopropyl) sulfonamide
(H)-1-[4-(zifluoromethanesulfonyloxy) " |
37 phenyl]ethane-N-(N,N-dimethylamincpropyl} Sy SN
sulfonamids Q°s" | P %
CFy” 0
(£)1-[d-(methanesulfonylamino) phenyl]ethane- H |
k1 N-(N,N-dimethylaminopropyl) salfonamid o /O/LS,N\/\/N\
O« /7 2N
/S\N o0
. . H
. . . H
32 (#)-1-(4-isebutylphenyljethanc-N-(2- ,N\,/\O/
methoxyethyl) sulfonamide J\ 2
i H
49 (#)-1-(3-henzoylphenylethane-N-(2- N
. N 3 S (o)
methoxyethyl) sulfonamide O O N
N H
41 (B)-1-[4-(trifluoromethancsut fonyloxy) s LNGPN o
phenyljethanc-N-(2-methoxyethyl) suifonamide o, ,,0 O//\\O
N
CFy” 0
H
42 {)-1-{4-(methanesulfonylamino) phenyl]sthans- oM N
N-(2-methoxyethyl) sulfonamide o, P 67‘\)3
S
H
43 {#)-1-(4-isobutylphenyl)ethane-N-methyl i ,n\
sulfonamide Py
[ale]
[o] z H
44 ()} 1-(3-benzoylphenyl)ethane-N-methyl N
sulfonamide A
o)
45 {#)-1-{4-(trifluoromethanesulfonyloxy} /H\

phenyl]ethane-N-methyl sulfonamide
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6 | -tieames {aming) phemyTlet A
N-methy] sulfonamide Q.0 Y
/S\N [l e}
H
47 ()-1-(4-isobutylphenyl)cthane-N-acety! /n
sulfonamide f‘/s\\ Y
Q0 o
48 E-2-(3-benzoylphenyl)-2-methyl- [ 1
ethenesulfonamide N g\,o
[
49 E-2-(3-isopropyIphenyl)-2-methyl- ?
ethenesulfonamide U0
x-S
NH,
50 E-2-(4-isobutylphenyl)-2-methyl- [e]
ethenesul fonamide - g\sO
MH,

TABLE IT

Inhibition (%) of human PMNs chemotaxis induced by IL-8 (100 ng/mL)

N JL-3 PMK chemeotaxis inhibition % STRUCTURE
(e=10%)
1 5547
S0,Na+
2 3547 H
7 35k2 /\
N
o | sogNa+
g
8 65+ 4 ?
O O 50,-Na+
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x50, Na+
10 4514 /@/\/
- SONH,
14 41117 /J\/@N
]
15 66110 S SONH,
-SO,NA,
17 17+ o, 2
aa
H
o,
3 401 mS\HMN/
!
» 0,0
+
60+ 1 o o x S\N/\/\N/
> H |
cRy O
3
21 316 SN
00 /©/\/ y T
-2
H
o0
22 A1k 9* S
ST
26 0 4+ o
50k )\/©/%/S\N/\\/o\
H
30 5041
/S//Q\ \
o | somd,
3t 3944 /\
N’
0 | SoMNH,
i |
36 49+ 14 ¥ ,/ﬂ\/\/N\
[ J &%
a3 36+ 15% L i
N
P [sle]
47 40417
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i

3241 4=0

NH,

* compounds were tested at ¢= 10”7

It is to be understood that, if any prior art publication is referred to herein, such
reference does not constitute an admission that the publication forms a part of the
common general knowledge in the art, in Australia or any other country.

In the claims which follow and in the preceding description of the invention, except
where the context requires otherwise due to express language or necessary
implication, the word “comprise” or variations such as “comprises” or “comprising” is
used in an inclusive sensc, i.e. to specify the presence of the stated features but not to

preclude the presence or addition of further features in various embodiments of the
Invention.
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The claims defining the invention are as follows:
1. Use of a sulfonic acid or a derivative compound of formula (I):

X 0
Ar/ \S//§
| 0
Y\ o
@
or a pharmaceutically acceptable salt thereof,
wherein
Ar is a phenyl group, unsubstituted or substituted by one to three substituents,
independently selected from halogen, Cy-Cy-alkyl, C;-Cy-alkoxy, hydroxy,
C,-Cs-acyloxy, phenoxy, cyano, nitro, amino, Ci-Cy-acylamino, halogen-C,-Cs-alkyl,
halogen C,-C;-alkoxy, benzoyl, or Ar is a substituted or unsubstituted 5-6 membered
heteroaryl ring;
X represents either a -CH,- or a -CH(CHz)- group or an ethylenic group of formula (1I)
R

AN

H

(L1
in the E configuration wherein R’ is H or CHj;
Y is selected from O (oxygen) and NH; and
- when Y is O (oxygen), R is H (hydrogen);
- when Y is NH, R is selected from H, C;-Cs-alkyl, C;-Cs-cycloalkyl, Ci-Cs-alkenyl,
C1-Cs-acyl, a residue of formula -CH,-CH;-Z-(CH,-CH,O)nR” wherein R” is H or
Cy-Cs-alkyl, n is an integer from 0 to 2 and Z is oxygen or sulfur, a residue of formula
-(CHz)n-NRaRb wherein 1 is an integer from 0 to § and each Ra and Rb, which may be
the same or different, are C,-Cg-alkyl, Ci-Cs-alkenyl or, alternatively, Ra and Rb,
together with the nitrogen atom to which they are bound, form a heterocycle from 3 to 7

members of formula (I11)

2328305_1 (GHMaiters)
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(1)

wherein W represents a single bond, CH,, O, S, N-Re, Re being H, C;-Cs-alkyl or
C,-Ces-alkylphenyl;
in the preparation of a medicament for the inhibition of IL-8 induced human PMNs

chemotaxis.

2. Use according to claim 1, wherein Ar is a substituted phenyl group selected from
3’-benzoylphenyl, 3’-(4-chloro-benzoyl)-pheny1, 3’-(4-methyl-benzoyl)-phenyl,
3-acetyl-phenyl, 3°-propionyl-phenyl, 3’-isobutanoyl-phenyl,
4*-trifluoromethanesutfonyloxy-phenyl, 4’-benzenesulfonyloxy-phenyl,
4’-rifluoromethanesulfonylamino-phenyl, 4’-benzenesulfonylamino-phenyl,
4’-benzenesulfonylmethyl-phenyl, 4’-acetoxyphenyl, 4’-propionyloxy-phenyl,
4’-benzoyloxy-phenyl, 4’-acetylamino-phenyl, 4’-propionylamino-phenyl,
4*-benzoylamino-phenyl, or a heteroaryl ring selected from pyridine, pyrrole, thiophene,

furane, indole.
3. Use according to claim 1, wherein YR is OH.

4. Use according to claim 1, wherein Y is NH and R is:

- H, C,-Cs alkyl, C,-Cs-acyl;

- aresidue of formula -CH,-CH,-O-CH;-CH,-OR’ wherein R™ is H or Ci-Cs-alkyl;
- a residue of formula -(CHz)n-NRaRb wherein n is the integer 2 or 3, and the group
NRaRb is N,N-dimethylamine, N,N-diethylamine, 1-piperidyl, 4-morpholyl,
1-pyrrolidyl, 1-piperazinyl, 1-(4-methyl)piperazinyl.

5. Use according to claim 4, wherein n is 3.
6. A sulfonic acid or derivative compound of formula (I), as defined in claim 1,
selected from:

1-(4-isobutylphenyl) ethanesulfonic acid

2328305_1 (GHMatlers)

-44-




10 Sep 2010

2004220360

15

20

25

30

35

1-[4-(1-0x0-2-isoindolinyl)phenyl] ethanesulfonic acid
2-(4-phenylsulfonyloxy) ethanesulfonic acid
(1-methyl-5-acetylpyrrolyl)-1-methanesulfonic acid

2-(3-benzoylphenyl) ethanesulfonic acid

2-(3-isopropylpheny!) ethanesulfonic acid

E-2-(4-isobutylphenyl) ethenesulfonic acid

E-2-(3-benzoylphenyl) ethenesulfonic acid
E-2-(4-methanesulfonylaminophenyl)ethenesulfonic acid
E-2-(4-trifluoromethanesulfonyloxyphenyl)ethenesulfonic acid
E-2-(4-isobutylphenyl)ethenesulfonamide
E-2-(3-benzoylphenyl)ethenesulfonamide
E-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethenesulfonamide
E-2-[4-(methanesulfonylamino)phenyl]ethenesulfonamide
E-2-(4-isobutylphenyl)ethene-N-(N,N-dimethylaminopropyl) sulfonamide
E-2-(3-benzoylphenyl)ethene-N-(N,N-dimethylaminopropyl) sulfonamide
E-2-[4-(triﬂuoromethanesulfonyloxy)phenyl]elhene—N-(N,N-dimethylaminopropyl)
sulfonamide
E-2-[4-(methanesulfonylamino)pheny!]ethene-N-(N,N-dimethylaminopropyl)
sulfonamide

E-2-(4-isobutylphenyl)ethene-N-methyl sulfonamide
E-2-(3-benzoylphenyl)ethene-N-methyl sulfonamide
E-2-[4-(triflucromethanesulfonyloxy)phenyl]ethene-N-methyl sulfonamide
E-2-[4-(methanesulfonylamino)phenyl]ethene-N-methyl sulfonamide
E-2-(4-isobutylphenyl)ethene-N-(2”-methoxyethyl) sulfonamide
E-2-(3-benzoylphenyl)ethene-N-(2”-methoxyethyl) sulfonamide
E-2-[4-(trifluoromethanesulfonyloxy)phenyl]ethene-N-(2”-methoxyethyl) sul fonamide
E-2-[4-(methanesulfonylamino)phenyl]ethene-N-(2”-methoxyethyl) sutfonamide
(1-methyl-5-isobutirrylpyrrolyl)-1-methanesulfonamide
(l-methyl-5-acetylpyrrolyl)-1-methanesulfonamide
1-(4-isobutylphenyl)ethanesulfonamide
1-(3-isopropylphenyl)ethanesulfonamide
1-(4-isobutylphenyl)ethane-N-(N,N-dimethylaminopropyl) sulfonamide
1-(3-benzoylphenyl)ethane-N-(N,N-dimethylaminopropyl) sulfonamide

2328305_1 (GHMatters)
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1-[4-(trifluoromethanesulfonyloxy)pheny!]ethane-N-(N,N-diinethylaminopropyl)
sulfonamide
1-[4-(methanesulfonylamino)phenyl]ethane-N-(N,N-dimethylaminopropyl)
sulfonamide

1-(4-isobutylphenyl)ethane-N-(2-methoxyethyl) sulfonamide
1-(3-benzoylphenyl)ethane-N-(2-methoxyethyl) sulfonamide
1-[4-(trifluoromethanesulfonyloxy)phenyl]ethane-N-(2-methoxyethyl) sulfonamide
1-{4-(methanesulfonylamino)phenyl]ethane-N-(2-methoxyethyl) sulfonamide
1-(4-isobutylphenyl)ethane-N-methyl sulfonamide
1-(3-benzoylphenyl)ethane-N-methyl sulfonamide
1-[4-(trifluoromethancsulfonyloxy)phenyl]ethane-N-methyl sulfonamide
1-[4-(methanesulfonylamino)phenyljethane-N-methyl sulfonamide
1-[4-isobutylphenyljethane-N-acetyl sulfonamide
E-2-(3-benzoylphenyl)-2-methyl-ethenesulfonamide
E-2-(3-isopropylphenyl)-2-methyl-ethenesuifonamide
E-2-(4-isobutylphenyl)-2-methyl-ethenesulfonamide

or a pharmaceutically acceptable salt thereof.

7. Compound according to claim 6, wherein the compound is an

ethanesulfonamide, in the form of a single (-) or (+) enantiomer.

8. Process for the preparation of a compound according to claim 6 or 7, wherein

YR is OH, comprising reaction of an intermediate compound of formula (IV),
X
Ar/ \T
J
av)

wherein I is H or COCHs, with a suitable oxidizing agent.

9. Process according to claim 8, wherein the oxidizing agent is H,0,, HCIO or a

peroxyacid.

2326305_)1 (GHMatters)
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10.  Process according to claim 9, wherein the oxidizing agent is m-chloroperbenzoic

acid.

1. Process for the preparation of a compound according to claim 6 or 7, wherein Y
is NH and X is -CH,- or an ethylenic group of formula (II) in the E configuration,
R

AN

H
(n

comprising reaction of a corresponding sulfonylhalide with one or two equivalents of an

amine of formula NH,R.
12, Process according to claim 11, wherein the sulfonylhalide is sulfonylchloride.

13. Process for the preparation of a compound according to claim 6 or 7, wherein Y
is NH and X is -CH(CH;)-, comprising reaction of an intermediate compound of

formula (IV),

PN

S
|
J

av)

Ar

wherein J is H or COCHj, with a suitable N-bromoimide and subsequent oxidation of

the sulfur atom followed by deprotection of the sulfonamide derivative.

14. Process according to claim 13, wherein the N-bromoimide is

N-bromophthalimmide.

15. Pharmaceutical composition comprising a compound according to claim 6 or 7

>

in admixture with a suitable carrier thereof.

16.  Compound according to claim 6 or 7 for use as a medicament.

2328305_1 (GHMatters)
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17. Use according to any one of claims | to 5 in the preparation of a medicament for
the treatment of psoriasis, ulcerative colitis, melanoma, chronic obstructive pulmonary
disease (COPD), bullous pemphigoid, rheumatoid arthritis, idiopathic fibrosis,
glomerulonephritis, or in the prevention and treatment of damages caused by ischemia

and reperfusion.

18. Method for the inhibition of IL-8 induced human PMNs chemotaxis comprising

administering a sulfonic acid or a derivative compound of formula (I):

X 0
Ar/ \SL
I (6}
Y\R
m

or a pharmaceutically acceptable salt thereof,
wherein
Ar is a phenyl group, unsubstituted or substituted by one to three substituents,
independently selected from halogen, C;-Cy-alkyl, C;-Cq-alkoxy, hydroxy,
C;-Cy-acyloxy, phenoxy, cyano, nitro, amino, Cy-Cy-acylamino, halogen-C,-Cs-alkyl,
halogen C,-Cs-alkoxy, benzoyl, or Ar is a substituted or unsubstituted 5-6 membered
heteroaryl ring;

X represents either a -CH,- or a -CH(CHj)- group or an ethylenic group of formula (II)
R

X

H
dan
in the E configuration wherein R’ is H or CH3;
Y is selected from O (oxygen) and NH; and
- when Y is O (oxygen), R is H (hydrogen);
- when Y is NH, R is selected from H, C;-Cs-alkyl, C,-Cs-cycloalkyl, C,-Cs-alkenyl
Cy-Cs-acyl, a residue of formula -CH,-CH)-Z-(CH,-CH;0)nR” wherein R” is H or

2328305_1 (GHMatters)
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C;-Cs-alkyl, n is an integer from 0 to 2 and Z is oxygen or sulfur, a residue of formula
-(CHz)n-NRaRb wherein n is an integer from 0 to 5 and each Ra and Rb, which may be
the same or different, are C-Cg-alkyl, C;-Cs-alkeny! or, alternatively, Ra and Rb,
together with the nitrogen atom to which they are bound, form a heterocycle from 3 to 7
members of formula (III)

(CHQ)n
\N/ \W

\/

(III)

wherein W represents a single bond, CHy, O, S, N-Rc, Re being H, Cy-Cg-alkyl or
Cy-Cs-alkylphenyl.

19. Method according to claim 18, wherein Ar is a substituted phenyl group selected
from 3’-benzoylphenyl, 3’-(4-chloro-benzoyl)-phenyl, 3’-(4-methyl-benzoyl)-phenyl,
3’-acetyl-phenyl, 3’-propionyl-phenyl, 3’-isobutanoyl-phenyl,
4’-trifluoromethanesulfonyloxy-phenyl, 4’-benzenesulfonyloxy-phenyl,
4'-trifluoromethanesulfonylamino-phenyl, 4’-benzenesul fonylamino-phenyl,
4’-benzenesulfonylmethyl-phenyl, 4’-acetoxyphenyl, 4’-propionyloxy-phenyl,
4’-benzoyloxy-phenyl, 4’-acetylamino-phenyl, 4’-propionylamino-phenyl,
4’-benzoylamino-phenyl, or a heteroaryl ring selected from pyridine, pyrrole, thiophene,

>

furane, indole.
20.  Method according to claim 18, wherein YR is OH.

21.  Method according to claim 18, wherein Y is NH and R is:

- H, Ci-Cs alkyl, C,-Cs-acyl;

- aresidue of formula -CH,-CH,-0-CH,-CH,-OR” wherein R” is H or C,-Cs-alkyl;
- aresidue of formula -(CH)n-NRaRb wherein n is the integer 2 or 3, and the group
NRaRb is N,N-dimethylamine, N,N-diethylamine, I-piperidyl, 4-morpholyl,
1-pyrrolidyl, 1-piperazinyl, 1-(4-methyl)piperazinyl.

22. Method according to claim 21, wherein n is 3.

2326306_1 (GHMatters)
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23. Method according to any one of claims 18 to 22 for the treatment of psoriasis,
ulcerative colitis, melanoma, chronic obstructive pulmonary disease (COPD), bullous
pemphigoid, theumatoid arthritis, idiopathic fibrosis, glomerulonephritis, or for the

prevention and treatment of damages caused by ischemia and reperfusion.

24. Use according to claim 1, a compound according to claim 6, a process according
to any one of claims 8, 11 and 13, pharmaceutical composition according to claim 15, or
method according to claim 18, substantially as herein described with reference to any

one of the Examples.

2328305_1 (GHMatters)
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