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NON-PEPTIDE BRADYKININ ANTAGONISTS AND
PHARMACEUTICAL COMPOSITIONS THEREFROM

FIELD OF THE INVENTION

The present invention relates to non-peptide compounds containing a
quaternary ammonium group, haeving activity as specific antagonists of
bradvkinin (BK) B2 receptor, pharmaceutical compositions containing them
and the use thereof for the treatment of all the conditions in which activation
of bradykinin B2 receptors are involved.

PRIOR ART

Bradykinin (BK) belongs to Kinins and forms, together with Kallidin
and T-Kinin, the sub-group of Kinins present in mammals. Kinins play an
important role as mediators of pain and inflammation, both in the central and
peripheral nervous system. Bradykinin is, in particular, a nonapeptide

(H-Arg'-Pro’-Pro’-Gly*-Phe’-Ser®-Pro’-Phe®-Arg’-OH)
produced by the body in physiopathological conditions.

Two types of Kinins receptors exist, Bl and B2, The main characteristic
of the B1 receptor is that it is more inducible than constitutive. It is expressed
in tissues in inflammation or stress conditions. On the other hand, B2 is a
constitutive receptor normally present in all tissues and acts a mediator during
the inflammatory processes. Bradykinin and Kallidin are released from their
protein precursors (known as kininogens), by proteolytic enzymes named
kininogenases. Among these, the main role is played by Kallikreins which
however, once released by the precursor, can exert their action only for a short
time as they are quickly destroyed by a series of circulating enzymes and
membranes generically defined as Kininases. One of these Kininases cleaves
bradykinin at the C-terminal arginine thus forming a des-Arg-BK which acts

as B1 receptor agonist.
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The activation of bradykinin Bl and B2 receptors induces relaxation of
vasal muscles with consequent hypotension, increase in vascular permeability,
contraction of smooth muscles of intestine and respiratory tract, stimulation of
nociceptive neurons, alteration of ionmic epithelial secretion, production of
nitroxide and release of cytokines by leukocytes and eicosanoids from
different cell types. As a consequence, antagonistic compounds of BK
receptors can be considered a novel class of medicaments sipposedly active in
various disorders. Possible therapeutical applications for said antagonists are
inflammatory, allergic and autoimmune disorders, such as asthma and chronic
bronchitis (also induced by irritants), allergic, vasomotor and viral rhinitis,
obstructive pulmonary disease (COPD), rheumatoid arthritis, chronic
inflammatory diseases of the bowel (Crohn’s disease and ulcerative colitis),

glomerulonephritis, psoriasis, rash, acute and chronic cystitis; degenerative

_ disorders characterized by fibrosis, such as hepatic cirrhosis, glomerulopathies

and pulmonary fibrosis, arteriosclerosis; thanks to their analgesic activity, in
the treatment of both acute and chronic pain, for example in burns, cephalea,
insects bites, chronic pain in cancer patients; in disorders of the cardiovascular
apparatus such as septic, allergic and post-traumatic shocks, and hepatic
cirrhosis by hepatorenal syndroine; as anticancer and antiangiogenetics; in the
treatment of hypotension and of alopecia.

Different peptide and non-peptide antagonists of bradykinin B2 receptor
are known in literature. W003103671 discloses a large family of compounds
with antagonistic activity on bradykinin B2 receptor. The compounds of .the
present invention, although being included in the general formula of
WO003103671, are not described or characterized in said document.

DETAILED DISCLOSURE

The present invention relates to non-peptide compounds which show

high affinity and antagonistic activity towards B2 receptor, having general
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formula (I):
R
R
P
N° CHs
C Cl i
- X
v O
0 n
1]
in which:
- R is hydrogen or methyl;

W is a single bond or an oxygen atom;

n=3,4;

X is hydrogen or a -NR,R; amino group in which R, and R, can be
independently hydrogen or a group selected from methyl, ethyl, n-
propyl, isopropyl;

Y is a -NR;R4R; quaternary ammonium group in which Ry, R4, Rs can
be independently a group selected from methyl, ethyl, n-propyl,
isopropyl, n-butyl, isobutyl, n-pentyl; and

the salts thereof with pharmaceutically acceptable acids.

Preferably, compounds (I) are salified with inorganic or organic acids

selected from hydrochloric, hydrobromic, hydroiodic, sulfuric, phosphoric,

acetic, trifluoroacetic, propionic, oxalic, malic, maleic, succinic, malonic,

aspartic, glutamic acids. Moreover, due to the presence of a chiral center, the

invention also comprises the two enantiomers or mixtures thereof, in any

proportion, including racemic mixtures.

The compounds of general formula (I) have both in vive and in vitro
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antagonistic activity towards B2 receptor higher than the more structurally
similar analogues as described in W003103671.
Preferred are the compounds of general formula (I) in which:

n=3;

X = hydrogen or a -NH; group;

Y = -N(CH,)," quaternary ammonium group;

the other substituents being as defined above.
Particularly preferred are the compounds (I) wherein:

R is hydrogen .or methyl;

Wis an oxygen atom;

n=3;

X is hydrogen or a group -NHj;

Y is a -N(CH;);" quaternary ammonium group.

The compounds object of the present invention can be prepared
according to well known synthetic routes.

Preferably, the compounds of general formula (I) as defined above are
prepared by condensation, in the presence of a suitable condensing agent, of

the intermediate of general formula (II), obtained as disclosed in

WO003103671
N
N “CH,
¢
o) OF

(m

with the compound of formula (10)
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HO’L’WY

X
(10)
or a derivative thereof in which the carboxylic group is suitably
activated.
5 The synthetic process is illustrated in Scheme 1

o U om tg;’:k
& ,Boocn,

_E t:n-a?m @w
. f‘

10 The compound of formula (2) is prepared as described in J. Med. Chem.

Scheme 1

2001, 44, 1674-1689 by bromination of the corresponding toluene derivative,
which is in turn obtained as described in J. Fluorine Chemistry, 2000. 101:85-
89.

The first step concerns the formation of the sulfonamido bond (4)
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obtained by condensation of intermediates (2) and (3). This reaction is carried
out at room temperature, preferably in acetonitrile/water (2:1), in the presence
of sodium hydrogen carbonate (NaHCO;). Said reaction takes place with
exchange of chlorine and bromine at the benzyl position: the resulting
products mixture is directly used in the subsequent step. The reaction of the
halogen derivatives mixture with a disubstituted hydroxyquinoline (5), in the
presence of potassium carbonate (K,CO;) and potassium iodide (KI), in
acetone under reflux, yields the ester derivative (6).

Compound of formula (5) i.e. 2,4-dimethyl-8-hydroxy quinoline, in
which Rs=Rs=CHj, is prepared as disclosed in W09640639.

The methyl ester of formula (6) is hydrolysed under basic conditions to
carboxylic acid (7), which is condensed with Boc-piperazine (8), to yield
intermediate (9). Said condensation reaction is carried out according to a
known procedure for the peptide synthesis, using hydroxybenzotriazole to
activate the carboxylic moiety, a condensing agent such as 1-ethyl-3-(3’-
dimethylpropyl) cerbodiimide and an amount of tertiary amine, namely
diisopropylethylamine, of three equivalents on the basis of the condensing
agent. Compound (II) is obtained by cleavage of the Boc group from
intermediate (9), by means of a hydrochloric acid solution (4N) in dioxane and
isolating the free amine instead of the hydrochloride.

Derivative (11) is obtained by condensation of intermediate (10) with
the amino acid (11) according the procedure described for the preparation of
(9) from (7). Any Boc group present can be removed from intermediate (11),
with a hydrochloric acid solution (4N) in dioxane, thus obtaining the final
compound. When case the trialkylammonium group is not present in any
commercially available intermediates, it can be synthesized starting from the
corresponding amine with known procedures (Rapoport et al, J. Org. Chem,
1977, 42:139-141; Chen et al, J. Biochem., 1978, 56:150-152).
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The compounds of the invention are used in the treatment of all those
disorders in which the activation of bradykinin receptor has to be blocked or
reduced. They are particularly suitable for the treatment of inflammatory,
allergic and autoimmune disorders, such as asthma and chronic bronchitis,
allergic, vasomotor and viral rhinitis, chronic obstructive pulmonary disease
(COPD), theumatoid arthritis, chronic inflammatory diseases of the bowel
(Crohn's disease and ulcerative colitis), glomerulonephritis, psoriasis, rash,
acute and chronic cystitis, hepatic cirrhosis, glomerulopathies and pulmonary
fibrosis, arteriosclerosis, both acute and chronic pain, septic, allergic and post-
traumatic shocks, hepatic cirthosis by hepatorenal syndrome, hypotension,
alopecia, or as anticancer and antiangiogenetics.

For use in therapy, the compounds of the invention will be suitably
formulated together with I;harmaceutically acceptable carriers/excipients.
Preferred are pharmaceutical forms suitable for the oral administration, such
as tablets, capsules, granules, powders, solutions, suspensions, syrups or the
like. These pharmacecutical preparations can be prepared with conventional
procedures using ingredients known in techni-que, such as ligands,
disintegrants, lubricants, fillers, stabilizing agents, diluents, dyes, flavours,
wetting agents and other excipients known to those skilled in the art. The oral
formulations also comprise protracted-release forms, such as enteric-coated
tablets or granuies. The solid -oral compositions can be prepared with
conventional mixing, filling or compression methods. The liquid oral
preparations can be in the form of, for example, aqueous or oily suspensions
or solutions, emulsions, syrups, or can be presented as dry product for
reconstitution with water or other suitable carrier before use.

The dosage can range depending on the age and general conditions of
the patient, nature and severity of the disease or disorder and route and type of

administration. As a rule, in case of oral administration to a human adult

©
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patient, the compounds of the present invention will be generally administered
in a total daily dosage ranging from 1 to 1000 mg, preferably from 5 to
300 mg, in a single dose or in subdivided doses.
The following examples illustrate the invention in greater detail.

5 EXAMPLE1
(4-(S)-amino-5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]tetrahydropyran-4-carbony!l} piperazin-1-yl)-5-oxo-
pentyl]trimethyl-ammoniom chloride, dihydrochloride

(Compound of general formula I in which R = CH,, W = -0-, X = NH,,
10 n =3, Y = N(CH;);*CI").
The compound is synthesized following the synthetic route illustrated in

Y
“‘E@g%&“%@~

15 ' Scheme 2
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GENERAL METHODS: analytic HPLC: Flow: 1 ml/min; Mobile
phase: A-0.1% trifluoroacetic acid in water, B-0.1% trifluoroacetic acid in
acetonitrile; Column: Zorbax Eclipse XDB C8, 5 micron, 150 x 4,6 mm.

10 mi of chlorosulfonic acid are dropwise added with 4.8 ml of 2,6-
dichlorotoluene in two hours, under magnetic stirring at room temperature,
After completion of the addition, the mixture is heated at 40°C for two hours,
thereby obtaining a purple solution, which is cooled and carefully poured into
ice-water (0.5 1), stirring vigorously. The separated white solid is filtered,
triturated, washed with water, dried over KOH and purified by washing with
n-hexane, adding 200 ml of solvent under strong stirring. The mixture. is
filtered, the solid is discarded and the solvent is evaporated to dryness to
obtain 2,4-dichloro-3-methyl-benzenesulfonyl! chloride as a crystalline white
solid. Yield: 85%. '

HPLC purity: 86% (30% B, 3%/min, Rt=19.7 min).

'H-NMR. (CDCL): 8 (ppm) 2.6 (s, 3H), 7.5 (d, 1H), 7.95 (d, 1H);

ESI(+)MS: m/z 260 [M+H]".

This intermediate is brominated under the following conditions:
20 mmols of 2,4-dichloro-3-methyl-benzenesulfonyl chloride are dissolved in
acetonitrile. 2 eq of NBS are added under stirring at room temperature until
completed solubilization of NBS. Finally, 0.1 eq of azo-bisisobutyronitrile
(AIBN) is added and the mixture is heated at 70°C for approx. 6 hours. The
solution is evaporated, the residue is taken up with ethyl acetate, washed with
H,0 and 5% NaHCO;, dried over dry Na,SO, and filtered. The organic phase
is evaporated thereby obtaining a viscous, light colored liquid which is taken
up into petroleum ether. The -residue is filtered, and the solution yields (2°) as
a light colored crystalline solid.

HPLC purity: 95% (50% B to 5%/min, Rt=18.72).
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'H.NMR (CDCl,): 5 (ppm) 4.85 (s, 2H), 7.58 (d, 1H), 8.08 (d, 1H);

ESI(+)MS: m/z 338.1 [M+H]",
Intermediate (3') 4-Amino-tetrahydropyran-4-carboxylic acid methyl ester
hydrochloride

4-Amino-tetrahydropyran-4-carboxylic acid hydrochloride (0.025 mols)
is suspended in 13 ml of CH;0H, cooled to -60°C and dropwise added with
SOCI; (3 eq) under stirring. After completion of the addition, the mixture is
left to warm to room temperature, then gradually heated to ebullition to obtain
a clear solution (approx. 2 hours), which is cooled, the residue is filtered and
concentrated under vacuum.

Yield 80%. Purity (NMR): 85%.

'H-NMR (DMSO-d¢): 5 (ppm) 1.91-2.04 (m, 4H), 3.78 (s, 3H), 3.60-

3.85 (m, 4H), 9.00 (s, 3H). ESI(+)MS: m/z 160.1 [M+H]".
Intermediate (4’) 4-(3-Bromomethyl-2.4-dighloro-benzenesuifonylamino)-

ahyd ~4-carboxylic acid methyl est

The intermediate (3') (1.1 eq) is dissolved in water together with 4
equivalents of K,CO,. This solution is added with a solution of 1 equivalent
(10 mmols) of intermediate (2) in acetonitrile and stirred at room temperature
until a precipitate forms (4 hours). The solvent is evaporated off and the
residue is dissolved in ethyl acetate and 0.1M HCI (1/1). The organic phase is
separated and dried over Na;SO,4. The solvent is evaporated off, the resulting
solid is washed with cyclohexane, thereby obtaining a white solid in which
chioro/bromo derivatives are present in 10/1 ratio. Yield: 60%.

" HPLC purity: 88% (20% B at 3%/min; Rt=14.11 (Br) and 14.47 (C)).

'H-NMR (CDC}): & (ppm) 1.81-1.99 (2H, m), 2.07-2.25 (2H, m), 3.49-

3.71 (7H, m), 4.81 (1.5H, s, [Br]), 4.94 (0.3H, s, [CI]), 5.30 (1H, brs),

7.47-7.53 (1H, m), [7.49 (d, J 8.5Hz, X = Br), 7.51 (d, J 8.5Hz, X = Cl],

7.91-7.98 (1H, m), [7.94 (d, J 8.5Hz, X = Br), 7.96 (d, J 8.5Hz, X =Cl).
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e nylami dropyran-4-carboxylic acid methyl ester
Quinoline (5°) (0.48 mmols) and LiOH (2.5 eq) are mixed at room

temperature under nitrogen in methyl ethyl ketone (_MEK). The mixture is kept
under stirring and under nitrogen for 90 min. Intermediate (4) is dissolved in
MEK/dry DMF (2/1) (42 ml, 12 mi/mmol), and the solution containing the
quinoline is dropwise added to the reaction mixture, under stirring. Stirring is
kept for 16 hours. The reaction mixture is concentrated under vacuum and the
residue dissolved in ethyl acetate (50 ml, 100 ml/mmol). The organic phase is
washed (3x50 ml) with a buffer solution pH=4.2, dried over Na,SO,, filtered

and concentrated under vacuum to obtain a yellow oil. Yield: 33%. HPLC
purity: 77% (20% B, 3%/min; Rt=9.54).
'H-NMR (DMSO-dg): § (ppm) 1.80-1.95 (m, 4H), 2.56 (s, 3H), 2.64 (s,
3H), 3.32-3.40 (m, 2H), 3.42-3.55 (m, 2H), 3.60 (s, 3H), 5.57 (s, 2H),
7.30 (s, 1H), 7.39 (d, 1H), 7.50 (dd, 1H), 7.67 (d, 1H), 7.78 (d, 1H),
8.02 (d, 1H), 8.77 (bs, 1H); ESI(+)MS: m/z 553.1 [M+H]".

benzenesulfonylamino]tetr, -4-carboxylic acid

Intermediate of formula (6°) is dissolved in THF and the solution is
added with 10 eq of 1M LiOH in water. The mixture is stirred for 4 hours at
40°C, then the solvent is evaporated off. The residue is dissolved in water and
0.1IM HCl is added to pH=4. The aqueous phase is extracted with
dichloromethane and the organic phase is dried over Na,SO,. Solvent is
cvaporated off and to obtain a yellow solid residue. Yield: 90%. HPLC purity:
99% (20%B, 3%/min; Rt=7.72).

‘H-NMR (DMSO-dg): 5 (ppm) 1.75-1.90 (m, 4H), 2.56 (s, 3H), 2.64 (s,

3H), 3.10-3.35 (m, 2H), 3.38-3.50 (m, 2H), 5.58 (s, 2H), 7.30 (s, 1H),
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1.37 (d, 1H), 7.46 (t, 1H), 7.67 (d, 1H), 7.75 (d, 1H), 8.03 (d, 1H), 8.64

(bs, 1H). ESI(+)MS: m/z 539.1 [M+HT".
Intermediate (9’) 4-terf-butoxycarbonyl-((4-(2.4-dichloro-3-(2,4-dimethyl-
quinolin-8-yloxymethyl)benzenesulfonylamino)-tetrahydropyran-4-carbonyl)-

iperazin-1-yl

(7") (1.3 mmols) and HOBt (1.1 eq) are suspended in 50 ml of dry DMF
in a 100 ml round-bottom flask under nitrogen. The mixture is cooled to +4°C
and added with EDCI. HCl (1.1 eq) under stirring. Stirring at +4°C is
continued for an hour, then DIPEA (2 eq) and Boc-piperazine (1 eq) are added
and the mixture is left to warm to room temperature, under stirring. After 12 h
the solvent is evaporated off, the residue is dissolved in 40 m] of DCM and the
organic phase is washed with- brine (20 ml) and dried over Na;SO,. The
solvent is evaporated off to obtain an oil which is purified on a Varian Mega
Bond (flash master system) 70 g column (ethyl acetate, Rf=0.50), thereby

obtaining a yellow solid.
Yield: 96%. HPLC purity: 98% (20% B, 3% B/min, Rt=11.14).
'H-NMR (CDCl): § (ppm) 1.45 (s, 9H); 1.55-1.80 (m, 2H), 2.05-2.20
(m, 4H), 2.56 (s, 3H), 2.64 (s, 3H), 3.38-3.90 (m, 10H), 5.58 (s, 2H),
7.10 (s, 1H), 7.30 (s, 1H), 7.37 (d, 1H), 7.46 (t, 1H), 7.67 (d, 1H), 7.75
(d, 1H), 8.03 (d, 1H), 8.64 (bs, 1H). ESI(+)MS: m/z 707.2 [M+H]".

benzenesulfonylamino)-tetrahydropyran-4-carbonyl)-piperazin-1-yl
0.62 mmols of (9’) are added with 10 ml of HCl/dioxane 4M and the

mixture is kept under stirring for 3 hours. The solvent is evaporated off and
the residue is freeze-dried, to obtain hydrochloride (1°) as yellow solid. Yield:
98%. HPLC purity: 92% (20% B, 3%/min; Rt=5.34).
'H-NMR (D,0): & (ppm) 1.55-2.10 (m, 7H), 2.90-3.10 (m, 9H), 3.20-
3.55 (m, 9H), 6.0 (s, 2H), 7.60-8.10 (m, 8H), 8.95 (d, 1H).
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ESI(+)MS: m/z 609.1 [M+H]".
Intermedis 10%) (4-tert-butoxycarbonylamino-4-carboxy-butyl)-

frimethylammonium

10 mmols of Boc-Om-OH are suspended in methanol (20 ml) and the
suspension is added with 44 mmols of isourea. The flask is plugged and kept
under stirring at room temperature for 2 days. The resulting solution is
monitored by TLC (eluent: CHCl;/CH;OH/NH,OH 40/54/6; Boc-Orn-OH
Rf=0.29; (10") Rf: 0.11, detection KMnQ,).

Methanol is evaporated off under vacuum and the residue is digested in
150 m! of water and filtered. The round-bottom flask and the solid are washed
with water (2x50 ml) and all the washing aqueous fractions are combined,
then concentrated under vacuum (40 ml). The resulting solid (4.068 g) is
suspended in water (40 ml), filtered (to remove any traces of urea) and
purified by FCC on reversed phase LiChroprep RP-18 (40-63 micron). The
column (19 x 7 cm) is eluted with 3% CH;CN in water and the fractions
(approx. 100 ml) are analyzed by TLC. The fractions containing the pure
product (500 ml) are combined, concentrated under vacuum to remove

CH;CN, freeze-dried, and finally evaporated from 150 ml of absolute ethanol,

to give 442 mg of a white, highly hygroscopic solid. Yield: 16%.
'H-NMR (DMSO-dg): 5 (ppm) 1.38 (s, 9H) 1.58-1.75 (m, 4H), 3.03 (s,
9H), 3.29 (m, 2H), 3.45 (m, 1H), 6.49 (d, d, 1H); ESI(+)MS: m/z 275.2

Intermediate (10?), 1.2 mmols, is dissolved in DMF and the solution is
added with dicyclohexylcarbodiimide (1.2 eq) and HOBt (1.2 eq). The mixture
is kept under stirring for 30 min, then added with diisopropylaminomethyl-
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polystyrene (1.5 eq) and intermediate (1°) (1 eq). The mixture is left under
stirring for 24 hours. The resin is filtered, the solvent is evaporated off and the
residue is dissolved in water and ethyl acetate. The aqueous phase is separated
and freeze-dried. The crude product is purified by preparative HPLC (column
Vydac 218TP, C18, 250x50 mm, flow 60 mi/min, gradient 10% to 70%
CH3CN/0.1% TFA in 120 min, detector UV at 240 nm, collection 55 to 75
min) thereby affording intermediate (11°) which is freeze-dried as a white
solid. Yield: 46%. HPLC purity: 98% (20% B, 3%/min; Rt=7.68).

'H NMR (DMSO-dq) 3: 1.4 (s, 9H), 1.8-1.45 (m, 6H), 1.95-1.85 (m,

2H), 2.81 (m, 6H), 3.08 (s, 9H), 3.70-3.18 (m, 7H), 4.01-3.56 (5H, m),

4.57-4,45 (m, 1H), 5.59 (s, 2H), 7.25 (d, 1H), 7.90-7.43 (m, 4H), 8.02

benzenesulfonylamino]tetrahydropyran-4-carbonyl }piperazin-1-yi)-5-0x0-

entyl]trim -ammonium chloride, dihydrochloride

0.45 mmols of (11') are added with 10 ml of HCl/dioxane 4M. The
mixture is kept under stirring fc;r 6 hours, the solvent is evaporated off and the
residue is freeze-dried, thereby obtaining the final compound as a white solid.
Yield: 87%. HPLC purity: 98% (20% B, 3%/min; Rt=5.14).

'H NMR (DMSO-dg) &: 1.95-1.60 (m, 8H), 2.81 (m, 6H), 3.08 (s, 9H),
3.70-3.18 (m, 12H), 4.57-4,45 (m, 1H), 5.59 (s, 2H), 7.90-7.60 (m, 4H), 8.02
(d, 1H), 8.5 (s, 3H), 8.85 (s, 1H).

ESI(+)MS: m/z 763.1 [M+H]".

EXAMPLE 2
(4-(S)-Amino-5-(4-(4-(2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino)tetrahydropyran-4-carbonyl)-piperazin-1-yl-)5-oxo-
pentyl)-trimethylammonium chloride, hydrochloride
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'H NMR (DMSO-dg) 3: 8.90 (1H, s), 8.47-8.34 (4H, m), 8.02 (1H, d),
7.81 (1H, d), 7.73-7.37 (4H, m), 5.62 (2H, s), 4.57-4,45 (1H, m), 4.01-3.56
(5H, m), 3.43-3.18 (7H, m), 3.06 (9H, s), 2.78-2.61 (4H, m), 2.89 (1H, s),
1.97-1.60 (9H, m). HPLC: fR = 9.26 min. MS: [M]" 749.
EXAMPLE 3
[5-(4-{4-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzene-
sulfonylamino]tetrahydropyran-4-carbonyl}piperazin-1-yl)-5-oxo-pentyl]-
trimethyl-ammonium trifluoroacetate.

'H-NMR (DMSO-dg): § (ppm) 1.53 (s, 2H, m); 1.69 (m, 4H); 1.90 (m, 2
H); 2.45 (t, 2 H); 2.78 (m, 6 H); 3.04 (9 H, s); 3.23 - 3.57 (7 H, m); 5.68 (2H,
s); 7.38-8.18 (5 H, m); 8.04 (1H, d, J = 8.42 Hz), 8.82 (1 H, s). HPLC:
tg = 5.65 min. MS: [M]"* 748.
EXAMPLE 4
[4-(S)-Amino-5-(4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]cyclope:itanecarbonyl}piperazin-l-yl)-s-oxo-pentyl]-
trimethyl-ammonium chloride, dihydrochloride.

'H NMR (DMSO-dg) §: 8.90 (1H, s), 8.48 (3H, s), 8.02 (1H, d), 7.95-
7.63 (3H, m), 5.59 (2H, s), 4.57-4,45 (1H, m), 3.97-3.24 (10H, m), 3.08 (9H,
8), 2.95-2.61 (SH, m), 1.97-1.72 (8H, m), 1.42 (4H, s); HPLC: tz = 5.88 min.
MS: [M]" 747.2.

Biological Activity

The evaluation of the B2 receptor affinity of the compounds of the
present invention was carried out with studies of binding to the human B2
receptor expressed in CHO cells, following the procedure described by
Bellucci et al, Br. J. Pharmacol. 2003, 140:500-506; the binding values are
reported expressed as pKi.

Antagonistic activity (expressed as pA2) was evaluated as the inhibition
of the bradykinin-induced production of inositols in CHO cells transfected



WO 2006/040004 _ PCT/EP2005/010412
16

with B2 human receptor, according to the procedure described in Bellucci et
al, Br. J. Pharmacol. 2003, 140:500-506.

The in vivo activity of the compounds of the present invention was
ovaluated as effectiveness in inhibiting BK-induced bronchospasm in the
guinea pig (Tramontana et al., J. Pharmacol. Exp. Therap., 296:1051-1057,
2001), measuring the it dose (it=intratracheal administration) (in nmols/kg)
which inhibited by 80% bronchial constriction for at least 210 min.

|Exemple |W |R X Y n|pKi |pA2 | it

- Dose
WO003103671 [bond |H |NH,  |{NHCENH)NH, |3[8.7 |84 |300
ex 55

WO003103671 { bond | CH; | NH; NH; 4(9.1 |89 [300
€x 63
WO00310367t |hond |H | NH; N(CHs); 4|88 (83 |300
ex 57
WO003103671 | bond | CH; | NH; N(CH:); 4|88 |9.0 |300
ex 59

WO003103671 | bond | CH; | NH; NHC(=NEt)NHEt | 3 | 10.1 | 9.0 | 300
ex 44

W003103671 | bond § CH; | N(CH3)3 | N(CHs); 4197 |82 |-

ex 88

Example1 |O CH; | NH; N(CHi)s 31103 (103{30
Example2 | O H |NH; N(CHs)s 31102197 |100
Example3 |O CI3 |H N(CHs)s 310195 | 100
Example 4 | bond | CH3 | NH; N(CH;)s 3]10.1 194 [100
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The preferred compounds of the present invention were compared with
those more structurally similar disclosed in W003103671. It has surprisingly
been found that the compounds of the invention_ have in vivo and in vitro
activities higher than the structurally related analogues of W003103671. Both
the antagonistic activity test on cells transfected with the human receptor and
the in vivo test are highly predictive of the expected dose for therapeutical
applications in hmﬁs.

ABBREVIATIONS
it = intratracheal administration; iv = intravenous administration; eq = equivalent;
DCM = dichloromethane; MeOH = methanol; THF = tetrehydrofuran, DMSO =
dimethylsulfoxide; DMF = dimethylformamide; AcOEt = ethyl acetate; AcOH =
acetic acid; TFA = trifluoroacetic acid; NBS = N,-bromosuccinimide; bpo =
benzoy! peroxide; Boc = tert-butoxycarbonyl; HOBt = 1-hydroxy-benzotriazole;
EDC = 1-ethyl-3-(3°-dimethylpropyl)carbodiimmide; DIPEA =
diisopropylethylamine; HPLC = high pressure liquid chromatography; TLC =
thin-layer chromatography; NMR = nuclear magnetic resonance;
ESI = electron spray ionization, MS = mass spectrometry; FCC = Flash Column
Chromatography; Rt = retention time.
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CLAIMS
1. Compounds of general formula (I)
R
\
P
N
! Ej& Qo le
@M
in which
- R is hydrogen or methyl;

W is a single bond or an oxygen atom;

n=34,

X is hydrogen or a -NR|R; amino group in which R; and R, can be
independently hydrogen or a group selected from methyl, ethyl, n-
propyl, isopropyl;

Y is a -NRaR4R;s quaternary ammonium group in which Rj, Ry, R; can
be independently a group selected from methyl, ethyl, n-i)ropyl,
isopropyl, n-butyl, isobutyl, n-pentyl; and

the pharmaceutically acceptable salts, enantiomers and enantiomeric mixtures
thereof.

2.

Salts of the compounds of general formula (I) with inorganic or organic

acids selected from hydrochloric, hydrobromic, hydroiodic, sulfuric,
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phosphoric, acetic, trifluoroacetic, propionic, oxalic, malic, maleic, succinic,

malonic, aspartic, glutamic acids.

3. Compounds as claimed in claim 1 or 2, wherein:

W is a single bond;

n=3;

X is selected from hydrogen or a -NH; group;

Y is a -N(CH;);* quaternary ammonium group;

the other substituents being as defined in claim 1.
4. Compounds as claimed in claim 1 or 2, in which:

R is selected from hydrogen or methyl;

W is an oxygen atom;

n=3;

X is selected from hydrogen or a -NH; group;

Y is a -N(CHs);"* quaternary ammonium group;

the other substituents being as defined in claim 1.

5.  The following compound as claimed in claim 3:
[4-(S)-amino-5-(4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)benzenesulfonylamino]-cyclopentanecarbonyl} piperazin-
1-yl)-5-oxo-pentyl]trimethyl-ammonium chloride, dihydrochloride

6. The following compounds as claimed in claim 4:

° (4-(S)-amino-5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)benzenesulfonylamino]tetrahydropyran-4-carbonyl }-piperazin-
1-yl)-5-oxo-pentyl]trimethyl-ammonium chloride, dihydrochloride;

e (4-(S)-amino-5-(4-(4-(2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonylamino)-tetrahydropyran-4-carbonyl)-piperazin-
1-yl-)5-oxo-pentyl)-trimethyl-ammonium chloride, hydrochloride;

4
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o [5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]tetrahydropyran-4-carbonyl} piperazin-1-yl)-5-
oxo-pentyl]trimethyl-ammonium trifluoroacetate.

7. Pharmaceutical compositions containing as the active ingredient a

compound as claimed in claims 1 to 6 together with pharmaceutically

acceptable excipients.

8.  The use of a compound as claimed in claims 1 to 6 for the preparation

of pharmaceutical compositions for the treatment of all the conditions in

which activation of bradykinin B2 receptors is involved.

9.  The use of a compound as claimed in claim 8 for the preparation of

pharmaceutical compositions for the treatment of inflammatory, allergic and

autoimmune conditions.

10. The use of a compound as claimed in claim 8 for the preparation of

pharmaceutical compositions for the treatment of asthma and chronic

bronchitis, allergic, vasomotor and viral rhinitis, chroni¢ obstructive
pulmonary disease (COPD), rheumatoid arthritis, chronic inflammatory
discases of the bowel (Crohn’s disease and ulcerative colitis),
glomerulonephritis, psoriasis, rash, acute and chronic cystitis, hepatic
cirrhosis, glomerulopathies and pulmonary fibrosis, arteriosclerosis, both
acute and chronic pain, septic, allergic and post-traumatic shocks, hepatorenal
syndrome by hepatic cirrhosis, hypotension, alopecia, cancer and

antiangiogenetic diseases.
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ANTAGONISTAS DE BRADICININA NO PEPTIDICA Y COMPOSICIONES

FARMACEUTICAS DE ESTAS

CAMPO DE LA TMVENWCION

La presente invencién se relaciona con compuestos no
peptidicos que contienen un grupo amonioc cuaternario, que
tiene actividad como antagonistas especificos del receptor B2
de bradicinina (BK), composiciones farmacéuticas que los
contienen y el uso de estos para el tratamiento de todas las
condiciones en las que 1la activacién de los receptores de

bradicinina B2 se involucran.

TECNICA ANTERIOR

La bradicinina (BK) pertenece a cininas y formas, junto
con calidina y T-Cinina, el subgrupo de Cininas presentes en
mamiferos. Las Cininas juegan un importante papel como
mediadoras de dolor e inflamacién, ambos en el sistema
nervioso central y periférico. La bradicinina es, en

particular, un nonapéptido.

(H-Arg'Pro?Pro®Gly*‘Phe’serSpPro’Phe®-Arg®-0OH) producidas por

el cuerpo en condiclones fisiopatolégicas.

Existen dos tipocs de receptores Cinina, Bl y B2. La
caracteristica principal del receptor Bl es que es mas

inducible que constitutivo. Se expresa en tejidos en

d
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condiciones de inflamacién y estrés. Por otra parte, B2 es un
receptor constitutivo normalmente presente en todos los
tejidos y actda como mediador durante el ©proceso
inflamatorio. La Bradicinina y Calidina se liberan de sus
precursores de ©proteina (conocidos como cinindgenos),
mediante enzimas proteocliticas llamadas cininogenasas. Entre
estas, la calicreina juega el papel principal la cual sin
embargo, una vez liberada por el precursor, puede ejercer su
accién solo en un corto tiempo ya que ellas son destruidas
radpidamente por una serie de enzimas circulantes y membranas
genéricamente definidas cono Cininasas. Una de estas
Cininasas cliva la bradicinina en el terminal C de arginina
que forma asi una des-Arg-BK que act@la como agonista del

receptor Bl.

La actlivacién de los receptores de bradicinina Bl y B2
inducen relajacién de los misculos vasculares con
consecuencia de hipotensién arterial, incremento en la
permeabilidad vascular, contraccién del miGsculo liso del
tracto intestinal y respiratorio, estimulacién de neuronas
nociceptivas, alteracién de secrecién epitelial iénica,
produccién de nitréxido y liberacién de citocinas por
leucocitos y eicosanoides de diferentes tipos de células.
Como una consecuencia, compuestos antagonistas de 1los
receptores BK se pueden considerar como una clase novedosa de
medicamentos sequn cabe suponer activos en varios trastornos.
Aplicaciones terapéuticas posibles para dichos antagonistas

son trastornos inflamatorios, alérgicos y autoinmunes, tales

re
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comc asma y bronquitis crénica (también inducida por
irritantes), rinitis alérgica, vasomotora y virica,
enfermedades obstructivas pulmonares crdédnicas (EPOD),
artritis reumatoide, enfermedades inflamatorias crénicas del
intestino (enfermedad de Crohn y <colitis |ulcerosa),
glomerulonefritis, soriasis, erupcién cuténea, cistitis aguda
y crénica; enfermedades degenerativas caracterizadas por
fibrosis, tales como cirrosis hepdtica, glomerulopatias y
fibrosis pulmonar, arteriosclerosis; gracias a su actividad
analgésica, en el tratamiento del dolor tanto agudo como
crénico, por ejemplo en quemaduras, cefalea, mordedura de
insectos, dolor «c¢rénico en pacientes con c&ncer; en
trastornos del aparato cardiovascular tales como choque
séptico, alérgico y post-traumdtico, y cirrosis hepética por
sindrome hepatorrenal; como anticdncer y antiangiogenéticos;

en el tratamiento de hipotensién y de alopecia.

Péptidos diferentes y antagonistas de no péptidos del
receptor de bradicinina B2 son conocidos en la literatura. La
WO03103671 describe una gran familia de compuestos con
actividad antagénica en el receptor de bradicinina B2. Los
compuestos de la presente invencién, aunque se incluyen en la
f6rmula general de 1la WO003103671, no se describen o

caracterizan en dicho documento.

DESCRIPCION DETALLADA
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La presente invencidén se relaciona con compuestos no
peptidicos que muestran alta afinidad y actividad antagénica

hacia el receptor B2, gue tiene la férmula general (I):

R
N
P
ChHy

(b Q,

en la que:

- R es hidrégeno o metilo;

- W es un enlace sencillo o un Atomo de oxigeno;

- n=3, 4;

- X es hidrégeno o un grupo amino NR;R; en el que Ry y Rz
pueden ser independientemente hidrégenc o un grupo
seleccionado de metilo, etilo, n-propilo, isopropilo;

- Y es un grupo -NR3jR4Rs de amonio cuaternario en el gque
Ri, R4, Rs pueden ser independientemente un grupo seleccionado
de metilo, etilo, n-propilo, isopropilo, n-butilo, iscbutilo,
n-pentilo; y

las sales de estos con 4cidos farmacéuticamente aceptables.

Preferiblemente, los compuestos (I) se salifican con

dcidos orgdnicos e inorgadnicos seleccionados de Acido
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clorhidrico, bromhidrico, yodhidrico, sulfGrico, fosfbérico,
acético, trifluoroacético, propiénico, oxalico, malico,
maleico, succinico, malédénico, aspartico, glutdmico. Mas aun,
debido a la presencia de un centro quiral, la invencién
también comprende los dos enantiSémeros o mezclas de estos, en

cualquier proporcidén, que incluye mezclas racémicas.

Los compuestos de férmula general (I) tienen ambos
actividades antagonistas in vivo e in vitro hacia el receptor
B2 mayores que los andlogos mas similares estructuralmente

descritos en la WO03103671.

Se prefieren los compuestos de férmula general (I) en

los que:

- n=23;

- X = hidrégeno o un grupo -NH;;

- Y = grupo amonio cuaternario -N(CHi)3'; los otros

sustituyentes son como se definié anteriormente.

Particularmente se prefieren 1los compuestos (I) en
donde:

R es hidrégeno o metilo;

W es un atomo de oxigeno;

n=3; X es hidr6geno o un grupo -NH2;

Y es un grupo amonio cuaternario -N(CHi)i'.

Los compuestos objeto de la presente invencién se pueden

preparar de acuerdo con rutas sintéticas bien conocidas.

7/
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Preferiblemente, los compuestos de férmula general (I)
como se definid anteriormente se preparan por condensacién,
en la presencia de un agente de condensacién adecuado, del
intermediario de la fé6rmula general (II), obtenido como se

describe en la WO03103671.

1) 8"

(m

con el compuesto de férmula (10)

HO
X

(10)

o0 un derivado de este en la que el grupo carboxilico se

activa adecuadamente.

El proceso sintético se ilustra en el Esquema 1
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Esquenma 1

El compuesto de férmula (2) se prepara como se describe
en J. Med. Chem. 2001, 44, 1674-1689 por brominacién del
derivado de tolueno correspondiente, que se obtiene en cambio

como se describe en J. Fluorine Chemistry, 2000. 101:85- 89.

La primera etapa tiene que ver con la formacién del
enlace sulfonamido (4) que se obtiene por la condensacién de
intermediarios (2) y (3). Se lleva a cabo esta reaccién a
temperatura ambiente, preferiblemente en acetonitrilo/agqua
(2:1), en la presencia de hidrdgeno carbonato de sodio
{NaHCO3) . Dicha reaccién ocurre con el intercambio de cloro y
bromo en la posicién bencilo: se utiliza directamente la

mezcla de productos resultantes en la siguiente etapa. La



WO 2006/040004 8 PCT/EP2005/010412

reaccién de la mezcla de los derivados de halébgeno con una
hidroxiquinolina disustituida (5), en la presencia de
carbonato de potasio (K;CO3;) y yoduro de potasio (KI), en

acetona bajo reflujo, produce el derivado de éster (6).

El compuesto de férmula (5) es decir 2,4-dimetil-B8-
hidroxi quinolina, en la gque R.=Rs=CH3, BSe prepara comoc se

describe en la WO9640639.

El éster de metilo de férmula (6) se hidroliza bajo
condiciones b&sicas con &dcido carboxilico (7), el cual se
condensa con Boc-piperazina (8), para producir el
intermediario (9). Se 1lleva a cabo dicha reaccién de
condensacién de acuerdo con un procedimiento conocido para la
sintesis de péptido, utilizando hidroxibenzotriazol para
activar la porcién carboxilica, un agente de condensacién tal
como l-etil-3-(3’-dimetilpropil) carbodiimida y una cantidad
de amina terclaria, a saber diisopropiletilamina, de tres
equivalentes en la base del agente condensante. El compuesto
(II) se obtiene por clivaje del grupo Boc del intermediario
(9), por medio de una solucién de &cido clorhidrico (4N) en

dioxano y se aisla la amina libre en lugar del clorhidrato.

Se obtiene el derivado (11) por condensacién del
intermediario (10) con el aminodcido (11) de acuerdo con el
procedimiento descrito para la preparacién de (9) a partir de
(7). Cualquier grupo Boc presente se puede remover del

intermediario (11), con una solucién de &cido clorhidrico
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(4N) en dioxano, asi se obtiene el compuesto final. En el
caso cuando el grupo trialquilamonio no estd presente en
cualquier intermediario disponible comercialmente, este se
puede sintetizar partiendo de la correspondiente amina con
procedimientos conocidos (Rapoport et al, J. Org. Chem, 1977,

42:139-141; Chen et al, J. Biochem., 1978, 56:150-152).

Se utilizan 1los compuestos de la invencién en el
tratamiento de todos aquellos trastornos en los que la
activacién del receptor de bradicinina tiene que ser
bloqueado o reducido. Ellos son particularmente adecuados
para el tratamiento de trastornos inflamatorios, alérgicos y
autoinmunes, tales como asma y bronquitis crénica, rinitis
alérgica, vasomotora y virica, enfermedades pulmonares
obstructivas crbdnicas (EPOC), artritis reumatoide,
enfermedades inflamatorias crénicas del intestino (Enfermedad
de Crohn y colitis ulcerosa), glomerulonefritis, soriasis,
erupcidédn cuténea, cistitis crénica y aquda, cirrosis
hepatica, glomerulopatias y fibrosis pulmonar,
arteriosclerosis, dolor tanto agudo como crénico, choques
sépticos, alérgicos y post-traumdticos, cirrosis hepdtica por
sindrome hepatorrenal, hipotensién, alopecia, (o} como

anticancer y antiangiogenéticos.

Para uso en terapia, los compuestos de la invencién
seran formulados adecuadamente junto con portadores
farmacéuticamente aceptables/excipientes. Se prefieren las

formas farmacéuticas adecuadas para la administracién oral,
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tales como tabletas, cédpsulas, grdnulos, polvos, soluciones,
suspensiones, Jjarabes o similares. estas preparaciones
farmacéuticas se pueden preparar con procedimientos
convencionales wutilizando ingredientes conocidos en la
técnica, tales como ligandos, desintegrantes, lubricantes,
llenadores, agentes estabilizantes, diluyentes, colorantes,
saborizantes, agentes humectantes y otros excipientes
conocidos por aquellos expertos en la técnica. Las
formulaciones orales también comprenden formas de liberacién
prolongada, tales como comprimido gastrorresistente o
grénulos. Las composiciones orales sélidas se pueden preparar
por métodos de mezclado, llenado o compresiédn convencionales.
Las preparaciones orales liquidas pueden estar en la forma
de, por ejemplo, soluciones o suspensiones acuosas o en
aceite, emulsiones, jarabes, o se pueden presentar como para
reconstitucién con agua u otro portador adecuado antes de

uso.

La dosificacién puede variar dependiendo de la edad y
condiciones generales del paciente, naturaleza y severidad de
la enfermedad o trastorno y la ruta y tipo de administracién.
Segin una regla, en caso de administracién oral a un paciente
humano adulto, los compuestos de la presente invencién seran
generalmente administrados en un total de dosis diarias que
varian de 1 a 1000 mg, preferiblemente de 5 a 300 mg, en una

dosis Unica o en dosis subdivididas.
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Los siguientes ejemplos ilustran la invencién en gran

detalle.

EJEMPLO 1

Diclorhidrato, cloruro de (4-(S)-amino-5-{4-{4-[2,4-dicloro-
3-(2,4-dimetil-quinolin-8-iloximetil) -
bencenosulfonilamino] tetrahidropiran-4-carbonil}piperazin-1-

il)-5-oxo-pentil]trimetil-amonio

(Compuesto de férmula general I en el que R = CH;, W = -

O-, X = NHz, n =3, Y = N(CHs)3'Cl7).

El compuesto se sintetiza siquiendo la ruta sintética

que se ilustra en el Esquema 2

32 Tk
“Qggf@?

ejemplo 1
Esquema 2

&
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METODOS GENERALES: HPLC analitico: Flujo: 1 ml/min; Fase
mévil: A-0.1% de &cido trifluorocacético en agua, B-0.1% de
dcido trifluoroacético en acetonitrilo; Columna: Zorbax

Eclipse XDB C8, 5 micron, 150 x 4,6 mm.

Intermediario {2) cloruro de 2,4-Dicloro-3-bromometil-

bencenosulfonilo

Se agrega en forma gota 10 ml de A&cido clorosulfénico
con 4.8 ml de 2,6-diclorotoluenc en dos horas, bajo agitacién
magnética a temperatura ambiente. Después que se completa la
adicién, se calienta la mezcla a 40° C durante dos horas, por
lo cual se obtiene una solucién pdrpura, que se enfria y se
vierte culdadosamente en agua helada (0.5 1), con agitacién
vigorosa. Se filtra el sélido blanco separado, se tritura, se
lava con aqua, se seca sobre KOH y se purifica por lavado con
n-hexano, se adiciona 200 ml de solvente bajo fuerte
agitacién. Se filtra la mezcla, se descarga el sélido y se
evapora el solvente hasta secado para obtener cloruro de 2,4-
dicloro-3-metil-bencencsulfonilo <como un sélido blanco

cristalino. Rendimiento: 85%.

Pureza HPLC: B6% (30% B, 3%/min, Rt=19.7 min).
RMN 'H (CDCls): & (ppm) 2.6 (s, 3H), 7.5 {(d, 1H), 7.95
(d, 1H);

ESI(+)MS: m/z 260 [M+H]*.
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Se bromina este intermediario bajo 1las siguientes
condiciones: Se disuelven 20 mmols de cloruro de 2,4-dicloro-
3-metil-bencenosulfonilo en acetonitrilo. Se agregan 2 eq de
NBS bajo agitaciétn a temperatura ambiente hasta completar la
solubilizacién de NBS. Finalmente, se agrega 0.1 eq de azo-
bisisobutironitrilo (AIBN) y se calienta la mezcla a 70° C
durante aproximadamente 6 horas. Se evapora la solucién, se
toma el residuo con acetato de etilo, se lava con H;0 y 5% de
NaHCO3;, se seca sobre NazSOy seco y se filtra. Se evapora la
fase orgénica por lo cual se obtiene un liquido coloreado
claro, viscoso gue se pone en éter de petrbdleo. Se filtra el
residuo, y la solucién produce (2’) como un sdlido cristalino

coloreado claro.

Pureza HPLC: 95% (50% B a S%/min, Rt=18.72).
RMN 'H (CDCli): & (ppm) 4.85 (s, 2H), 7.58 (d, 1H), 8.08
(d, IH):

ESI(+)MS: m/z 338.1 [M+H]".

Intermediario (3’) clorhidrato de éster de metilo de Acido 4-

Amino-tetrahidropiran-4-carboxilico

Clorhidrato de dcido 4-Amino-tetrahidropiran-4-
carboxilico (0.025 mols) se suspende en 13 ml de CH3;OH, se
enfria a -60° C y se agrega en forma de gota con SOCl: (3 egq)
bajo agitacién. Después que se completa la adicién, se deja
calentar la mezcla a temperatura ambiente, luego se calienta

gradualmente hasta ebullicidén para obtener una solucién clara
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(aproximadamente 2 horas), la cual se enfria, se filtra el

residuo y se concentra bajo vacio.

Rendimiento 80%. Pureza (RMN): B5%.
RMN 'H (DMSO-dg): & (ppm) 1.91-2.04 (m, 4H), 3.78 (s,
34), 3.60-3.85 {(m, 4H), 9.00 (s, 3H). ESI(+)MS: m/z

160.1 [M+H]*.

Intarmadiario (4’) éster de metilo de Acido 4-{3-Bromometil-

2,4-dicloro-bencenosulfonilamino) - tetrahidropiran-4-

carboxilico

El intermediario (3’) (1.1 eq) se disuelve en agua junto
con 4 equivalentes de K;CO;. Esta soluciédn se agrega con una
solucién de 1 equivalente (10 mmols) de intermediario (2) en
acetonitrilo y se agita a temperatura ambiente hasta que se
forma un precipitado (4 horas). Se evapora el solvente y se
disuelve el residuo en acetato de etilo y 0.1M de HCl (1/1}).
Se separa la fase orgdnica y se seca sobre Na;S04. Se evapora
el solvente, se lava el residuo resultante con ciclohexano,
por lo cual se obtiene un sélido blanco en el que los
derivados de cloro/bromo se presentan en una proporcién de

10/1. Rendimiento: 60%.

Pureza' HPLC: 88% (20% B a 3%/min; Rt=H.ll (Br) y 14.47
(Cl)). RMN 'H (CDCla): & (ppm) 1.81-1.99 (2H, m), 2.07-
2.25 (2H, m), 3.49-3.71 (74, m), 4.81 (1.5H, s, [Brl),

4.94 (0.3H, s, [Cl]), 5.30 (iH, brs), 7.47-7.53 (1lH, m),
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[7.49 {d, J 8.5Hz, X = Br), 7.51 (d, J 8.5Hz, X = Cl},
7.91-7.98 (1H, m), [7.94 (d, J B.5Hz, X = Br), 7.96 (d,

J B.5Hzs X = Cl1].

Intermediario (6’) éster de metilo de &cido 4-[2.4-Dicloro-3-

{(2,4-dimetil-quinolin-8-iloximetil) -

bencenosulfonilamino]tetrahidropiran—-4-carboxilico

Se mezclan quinolina (5°) (0.48B mmols) y LiOH (2.5 eq) a
temperatura ambiente bajo nitrdégeno en cetona etil metilo
(MEK). Se mantiene la mezcla bajo agitacién y bajo nitrédgeno
durante 90 min. Se disuelve el intermediario (4) en MEK/DMF
seco (2/1) (42 ml, 12 ml/mmol), y se agrega en forma de gota
la solucién que contiene 1la quinolina a la mezcla de
reaccién, bajo agltacién. La agitacién se mantiene durante 16
horas. Se concentra la mezcla de reaccién bajo vacio y se
disuelve el residuo en acetato de etilo (50 ml, 100 ml/mmol).
Se lava la fase orgdnica (3x50 ml) con una solucién de
amortiguador con pH=4.2, se seca sobre Na;S04, se filtra y se
concentra bajo vacio para obtener un aceite amarillo.

Rendimiento: 33%. Pureza HPLC: 77% (20% B, 3%/min; Rt=9.54).

RMN 'H (DMSO-dg): & (ppm) 1.80-1.95 (m, 4H), 2.56 (s,
3H), 2.64 (s, 3H), 3.32-3.40 (m, 2H), 3.42-3.55 (m, 2H),
3.60 (s, 3H), 5.57 (s, 2H), 7.30 (s, 1H), 7.39 (d, 1H),
7.50 (dd, 1H), 7.67 {d, 1H), 7.78 (d, 1lH), B.02 (d, 1H),

8.77 (bs, 1H); ESI(+)MS: m/z 553.1 [M+H]"*.

o

3/
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Intermediario (77) acido 4-[2,4-Dicloro-3-(2,4-dimetil-

quinolin-8-iloximetil)-bencenosulfonilamino]tetrahidropiran-

4-carboxilico

Se disuelve el intermediario de férmula (6’) en THF y se
agrega la solucidén con 10 eq de LiOH 1M en agua. Se agita la
mezcla durante 4 horas a 40° C, luego se evapora el solvente.
Se disuelve el residuo en agqua y se agrega 0.1M HCl a pH=4.
Se extrae la fase acuosa con diclorometano y se seca la fase
orgdnica sobre NazS0O4. Se evapora el solvente y para obtener
un residuo sélido amarillo. Rendimiento: 90%. Pureza HPLC:

99% (20%B, 3%/min; Rt=7.72).

RMN H (DMSO-dg): & (ppm) 1.75-1.90 (m, 4H), 2.56 (s,
3H), 2f64 (s, 3H), 3.10-3.35 (m, 2H), 3.38-3.50 (m, 2H),
5.58 (s, 2H), 7.30 (s, 1H), 7.37 (d, 1H), 7.46 (t, 1H),
7.67 (d, 1H), 7.75 (d, 1H), 8.03 (d, 1H), B.64

{bs, 1H). ESI(+)MS: m/z 539.1 [M+H)*.

Intermadiario (9’) 4-terc-butoxicarbonil-{{4-(2,4-dicloro-3-

(2,4-dimetil-quinolin-8-iloximetil)bencenosulfonilamino) -

tetrahidropiran—-4-carbonil-piperazin-1-il)

Se suspenden (7') (1.3 mmols) y HOBt (1.1 eq) en 50 ml
de DMF seco en un matraz de fondo redondo de 100 ml bajo
nitrégeno. Se enfria la mezcla a +4? C y se agrega con EDCI.
HC1l (L1 eq) bajo agitacién. La agitacién a +4°C se continta

durante una hora, luego se agregan DIPEA (2 eq) y Boc-
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piperazina {1 eq} y se deja calentar la mezcla a temperatura
ambiente, bajo agitacién. Después de 12 h se evapora el
solvente, se disuelve el residuo en 40 ml de DCM y se lava la
fase orgadnica con salina (20 ml) y se seca sobre NazSO4. Se
evapora el solvente para obtener un aceite que se purifica en
una columna Varian Mega Bond (flash master system) 70 g
(acetato de etilo, Rf=0.50), por lo cual se obtiene un sélido
amarillo.

Rendimliento: 96%. Pureza HPLC: 98% (20% B, 3% B/min,
Rt=11.14).

RMN 'H (CDCl3): & (ppm) 1.45 (s, 9H); 1.55-1.80 (m, 2H},

2.05-2.20 (m, 4H), 2.56 (s, 3H), 2.64 (s, 3H), 3.38-3.90

(m, 10H), 5.58 (s, 2H), 7.10 (s, 1H), 7.30 (s, 1H), 7.37

(d, 1H), 7.46 (t, 1H), 7.67 {(d, 1H), 7.75 (d, 1H), B.03

(d, 1H), 8.64 (bs, 1H). ESI(+)MS: m/z 707.2 [M+H]*.

Intermadiario (1’) (4-(2,4-Dicloro-3-(2,4-dimetil-quinolin-8-

iloximetil)-bencenosulfonilamino)-tetrahidropiran-4-

carbonil)-piperazin-1-ilo

Se agregan 0.62 mmols de (9’) con 10 ml de HCl/dioxano
4M y se mantiene la mezcla bajo agitacién durante 3 horas. Se
evapora el solvente y el residuo se seca en frio, para
obtener clorhidrato (1’) como 86lido amarillo. Rendimiento:

98%. Pureza HPLC: 92% (20% B, 3%/min; Rt=5.34).
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RMN H (D,0): & (ppm) 1.55-2.10 (m, 7H), 2.90-3.10 (m,
9H), 3.20-3.55 (m, 9H), 6.0 (s, 2H), 7.60-8.10 (m, BH),
8.95 (d, 1H).

ESI(+)MS: ffl/z 609.1 [M+H]*.

Intarmediario (107) (4-terc-butoxicarbonilamino-4-carboxi-

butil)-trimetilamonio

Se suspenden 10 mmols de Boc-Orn-OH en metanol (20 ml) y
se agrega la suspensién con 44 mmols de isourea. Se tapa el
frasco y se mantiene bajo agitacién a temperatura ambiente
durante 2 dias. Se monitorea la solucién por TLC ({eluyente:
CHC1,;/CH3OH/NH,OH 40/54/6; Boc-Orn-OH Rf=(.29; (10’) Rf: 0.11,

deteccién KMnO;) .

Se evapora metanol bajo vacio y se digiere el residuo en
150 ml de agua y se filtra. E1 matraz de fondo redondo y el
sbélido se lavan con agqua (2x50 ml) y se combinan todas las
fracclones acuosas lavadas, luego se concentra bajo vacio (40
ml). El s6lido resultante (4.068 g) se suspende en agua (40
ml), se filtra (para remover cualquier traza de urea) y se
purifica por FCC en fase reversa LiChroprep RP-18 (40-63
micrones). La columna (19 x 7 cm) se eluye con 3% de CH;CN en
agua y se combinan las fracciones (aproximadamente 100 ml) se
analizan por TLC. Las fracciones que contienen el producto
crudo (500 ml), se concentra bajo vacio para remover CHiCN,

se seca en frio, y finalmente se evapora de 150 ml de etanol
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absoluto, para dar 442 mg de un sélido altamente higroscépico
blanco. Rendimiento: 16%.
RMN 'H (DMSO-dg): & (ppm) 1.38 (s, 9H) 1.58-1.75 (m, 4H),
3.03 (s, 9H}, 3.29 {m, 2H), 3.45 (m, 1H), 6.49 (d, d,

1H); ESI(+)MS: m/z 275.2 [M+H]" .

Intermediario {11’) cloruro de (4-(S)-terc-

Butoxicarbonilamino-5-(4-(4-[2,4-dicloro-3-(2,4-dimetil-

quinolin-8-iloximetil)bencencsulfonilamino*tetrahidro-piran-

4-carbonil}piperazin-l-il)-5-oxo-pentil]trimetil-amonio

Se disuelve el intermediario (10’), 1.2 mmols, en DMF y
se agrega la solucidn con diciclohexilcarbodiimida (1.2 eq) y
HOBt (1.2 eqg). Se mantiene la mezcla bajo agitacién durante
30 min, luego se agrega con diisopropilaminometil-
poliestireno (1.5 eq) e intermediario (1’) (1 eq). Se deja la
mezcla bajo agitacidén durante 24 horas. Se filtra la resina,
se evapora el solvente y se disuelve el residuo en agua y
acetato de etilo. Se separa la fase acuosa y se seca en frio.
Se purifica el producto crudo por HPLC preparativo (Columna
Vydac 218TP, C 18, 250x50 mm, Flujo 60 ml/min, gradiente 10%
a 70% de CH3CN/0.l1l% de TFA En 120 min, detector UV a 240 nm,
coleccién 55 a 75 min) con lo cual se proporciona el
intermediario (11’) que se seca en frio como un sélido
blanco. Rendimiento: 46%. Pureza HPLC: 98% (20% B, 3%/min;
Rt=7.68).

'H RMN (DMSO-dg) &5: 1.4 (s, 9H), 1.8-1.45 (m, 6H), 1.95-

1.85 (m, 2H), 2.81 (m, 6H), 3.08 (s, 9H)}, 3.70-3.18 (m,
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7H), 4.01-3.56 (5H, m), 4.57-4,45 {(m, 1H), 5.59 (s, 2H),
7.25 (d' 1H)' 7-90_7-43 (m' 4H)' 8-02 (d' lH), 8-85 (3'

1H). ESI(+)MS: m/z B63.2 [M+H]"*.

Diclorhidrato, cloruro de (4-(S)-Amino-5-(4-(4~[2,4-dicloro-

3-(2,4-dimetil-quinolin-8-iloximetil) -

bencenosulfonilamino] tetrahidropiran-4-carbonil}piperazin-1-

il)-5-oxo- pentil]trimetil-amonio

Se agregan 0.45 mmols de (11’) con 10 ml de HCl/dioxano
4M. Se mantiene la mezcla bajo agitacién durante 6 horas, se
evapora el solvente y el residuo se seca en frio, por 1lo cual
se obtiene el compuesto final como un sdélido blanco.
Rendimiento: 87%. Pureza HPLC: 98% (20% B, 3%/min; Rt=5.14).

RMN H (DMSO-d¢) 5: 1.95-1.60 (m, BH), 2.81 (m, 6H), 3.08

(s, 9H), 3.70-3.18 (m, 12H), 4.57-4,45 (m, 1H), 5.59 (s,

2H), 7.90-7.60 {(m, 4H), 8.02 (d, 1H), 8.5 (s, 3H), 8.85

(s, 1H).

ESI(+)MS: m/z 763.1 [M+H]".

Clorhidrato, cloruro de (4-(S)-Amino-5-(4-(4-(2,4-dicloro-3-
{2-metil-quinolin-8-iloximetil) -
bencenosulfonilamino)tetrahidropiran-4-carbonil)-piperazin-1-

i1~)5-oxo-pentil)-trimetilamonio
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1H RMN (DMSO-dg) 5: 8.90 (1H, s), 8.47-8.34 (4H, m), 8.02
(1H, d), 7.81 (1H, d), 7.73-7.37 (4H, m), 5.62 (2H, s), 4.57-
4,45 (1H, m), 4.01-3.56 (5H, m), 3.43-3.18 (7H, m), 3.06 (9H,
s), 2.78-2.61 (4H, m), 2.89 (1lH, s), 1.97-1.60 (9H, m). HPLC:

tR = 9.26 min. MS: [M]* 7489.

EJEMPLO 3

Trifluoroacetato de [5-(4-{4-[2,4-Dicloro-3-(2,4-dimetil-
quinolin-8-iloximetil)-benceno-sulfonilamino]tetrahidropiran-

4-carbonil}piperazin-1-il)-5-oxo-pentil] -trimetil-amonio.

RMN 'H (DMSO-dg): & (ppm) 1.53 (s, 2Hs m); 1.69 (m, 4H);
1.90 (m, 2 H): 2.45 (t, 2 H); 2.78 (m, 6 H); 3.04 (9 H, s);
3.23-3.57 (7 Hs m); 5.68 (2H, s); 7.38-8.18 (5 H, m); B8.04
({1, d, J = 8.42 Hz); 8.82 (1 H, s). HPLC: tg - 5.65 min. MS:

(M]* 748.

Diclorhidrato, cloruro de [4-(S)-BAmino-5-(4-{1-[2,4-dicloro-
3-(2,4-dimetil-quinolin-8-iloximetil) -
bencenosulfonilamino]ciclopentanocarbonil}piperazin-1-il) -5~

oxo-pentil}—-trimetil-amonio.

4 RMN (DMSO-dgs) &: 8.90 (1H, s), 8.48 (3H, s), 8.02 (1H,
d), 7.95- 7.63 (3H, m), 5.59 (2H, s), 4.57-4,45 (1H, m),

3.97-3.24 (10H, m), 3.08 (9H, s), 2.95-2.61 (5H, m), 1.97-
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1.72 (BH, m), 1.42 (4H, s); HPLC: ta = 5.88 min. MS: [M]*

747.2.

Actividad Bilolégica

La evaluacién de la afinidad del receptor B2 de los
compuestos de la presente invencién se lleva a cabo con
estudios de unién del receptor B2 humano expresado en células
CHO, siquiendo el procedimiento descrito por Bellucci et al,
Br. J. Pharmacol. 2003, 140:500-506; los valores de unién

reportados se expresan como pKi.

La actividad antagonista (expresada como pA2) se evalGa
como la inhibicién de produccién inducida de bradicinina de
inositoles en células CHO transfectadas con receptor humano
B2, de acuerdo con el procedimiento descrito en Bellucci et

al, Br. J. Pharmacol. 2003, 140:500-506.

La actividad in vivo de los compuestos de la presente
invencién se evalida como la efectividad en la inhibicién de
broncoespasmos inducidos por BK en los conejillos de indias
(Tramontana et al., J. Pharmacol. Exp. Therap., 296: 1051-
1057, 2001), que lo mide en dosis (it=administracién
intratraqueal) (en nmoles/kg) que se inhibe por 80% de

constriccién bronquial durante al menos 210 min.

ay
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Ejemplo |W |[R |X Y n|pKi | pA2 IDosis
WOI03671 |opjace [H | NER | NHCENHINR, [3]87 |34 |300
€j 55

WO003103671 | enlace | CHs | NFa NI, 4191 |89 |300
¢j 63

WO03103671 |enjace| H |NH: [ N(CHaX 4|as (83 (300
&j 57

WO03103671 |enlace | CHy | NI, NCH3) 4|88 9.0 |300
659

WO003103671 lenlace | CH; | NH: NHC(=NBf)NHBt | 3]10.1 | 9.0 ]300
¢j 44

WO003103671 |enlace | CHy | N(CH3)3 | N(CHy) 4197 182 |-
ej 88

Ejemplol o |cH;|Nik | NcH) 3/103] 10330
Ejemplo2 o |y |nm  [now) 3/102]9.7 [100
Ejemplo3 1o |ap|n  |wom)y 3/101]95 100
Ejemplo 4 |enlace cm | N NCH), 3l101194 |100

Los compuestos preferidos de la presente invencién se
comparan con aquellos mAs estructuralmente similares
descritos en la WO003103671. Sorprendentemente se ha
encontrado que los compuestos de la invencién tienen
actividad in vivo y in vitro mayores que 1los analogos
relacionados estructuralmente de la WO03103671. Ambos ensayos
de actividad antagonista en células transfectadas con el
receptor humano y el ensayo in vivo altamente predictivo de

la dosis esperada para aplicaciones terapéuticas en humanos.

W



WO 2006/040004 24 PCT/EP2005/010412

ABREVIATURAS it = administracién intratraqueal; iv =
administracién intravenosa; eq = equivalente; DCM =
diclorometano; MeQOH = metanol; THF = tetrahidrofurano; DMSO =
dimetilsulféxido; DMF = dimetilformamida; AcOEt = acetato de
etilo; AcOH = &cido acético; TFA = acido trifluoroacético;
NBS = Ng-bromosuccinimida; bpo = peréxido de benzoilo; Boc =
terc-butoxicarbonil; HOBt = l-hidroxi-benzotriazel; EDC = 1-
etil-3-(3’'-dimetilpropil)carbodiimmida; DIPEA
diisopropiletilamina; HPLC = cromatografia liquida de alta
presién; TLC = cromatografia de capa fina; RMN = resonancia
magnética nuclear; ESI= ionizacién por rociado de electrdn;
MS = espectrometria de masa; FCC = Cromatografia de columna

Flash; Rt = tiempo de retencién.

Z
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REIVINDICACIONES

1. Los compuestos de férmula (I)

R
=
P
N~ "CHj

e e n

m

en la que

- R es hidrégeno o metilo;

- W es un enlace sencillo o un &tomo de oxigeno;

- X es hidrégenc o un grupo amino -NRi;Rz en el que R; Yy Rz
pueden ser independientemente hidrégeno o un grupo

seleccionado de metilo, etileo, n-propilo, isopropiloe;

- Y es ﬁn grupo amonio cuaternario -NRiR4Rs en el que Rj,
Rq, Rs pueden ser independientemente un grupo
seleccionado de metilo, etilo, n-propilo, isopropilo, n-

. butilo, isobutilo, n-pentilo; y
las sales farmacéuticamente aceptables, enantiémeros vy

mezclas enantioméricas de estos.

A



WO 2006/040004 26 PCT/EP2005/010412

Las sales de los compuestos de f6rmula general (I) con

Acidos organicos e inorganicos seleccionados de Acidos

clorhidrico, bromhidrico, yodhidrico, sulfarico,
fosférico, acético, trifluorocacético, propibénico,
oxalico, milico, maleico, succinico, malénico,

agpartico, glutamico.

Los compuestos como se reivindica en la reivindicacién 1
o 2, en donde:

W es un enlace sencillo;

n=3;

X se selecciona de hidrédgeno o un grupo -NHz;

Y es un grupo amonio cuaternario -N(CHj)a';

los otros sustituyentes son como se define en la

reivindicacién 1.

Los compuestos como se reivindica en la reivindicacién 1
o 2, en la que:

R se selecciona de hidrégeno o metilo;

W es un 4tomo de oxigeno;

n = 3;

X se selecciona de hidrégeno o un grupo -NHz;

Y es un grupo amonio cuaternario -N(CHa)3";

los otros sustituyentes son como se define en la

reivindicacién 1.

Los siguientes compuestos son como se reivindica en la

reivindicacién 3:

e
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Diclorhidrato, cloruro de [4-(S)-amino-5-(4-{1-[2,4-
diclor9—3—(2,4—dimetil-quinolin—8—
iloximetil)bencenosulfonilamino] -
ciclopentanocarbonil}piperazin-1-il)-5-oxo-

pentil]trimetil-amonio.

Los siguientes compuestos son comc se reivindica en 1la

reivindicacién 4:

Diclorhidrato, clorure de (4-(S) —amino~-5-(4—-{4-[2, 4-
dicloro-3-{2,4-dimetil-quinolin-8-iloxi-
metil)bencenosulfonilamino]tetrahidropiran-4-carbonil}-

piperazin-1-il)-5-oxo-pentil]trimetil-amonio;

Clorhidrato, cloruro de (4~ (S)—amino-5-{4-(4-(2,4-
dicloro=-3~(2-metil-quinolin-8-iloxi-metil) -
bencenosulfonilamino)-tetrahidropiran-4-carbonil) -

piperazin-1-il-)5-oxo-pentil}-trimetil-amonio;

Trifluorcacetato de [5-(4-{4-[2,4-dicloro-3-(2,4-
dimetil-quinolin-B8-iloximetil) -
bencenosulfonilammo]tetrahidropiran—-4-

carbonil}piperazin-1-il)-5-oxo-pentil]trimetil-amonio.

Composiciones farmacéuticas que contienen como el

ingrediente activo un compuesto como se reivindica en
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las reivindicaciones 1 a 6 junto con excipientes

farmacéuticamente aceptables.

El uso de un compuesto como se reivindica en las
reivindicaciones 1 a 6 para la preparacién de
composiciones farmacéuticas para el tratamiento de todas
las condiciones en la que se involucra la activacién de

receptores B2 de bradicinina.

El uso de un compuesto como se reivindica en la
reivindicacién B8 para la preparacién de composiciones
farmacéuticas para el tratamiento de condiciones

inflamatorias alérgicas y autoinmunes.

10. El uso de un compuesto como se reivindica en la
reivindicacién 8 para la preparacién de composiciones
farmacéuticas para el tratamiento de asma y bronquitis

crénica, rinitis alérgica, vasomotora y virica,
enfermedades pulmonares obstructivas crénicas (COPD),
artritis reumatoide, enfermedades inflamatorias crénicas
del intestino (Enfermedad de Crohn y colitis ulcerosa},
glomerulonefritis, soriasis, erupcidén cutédnea, cistitis
crébnica y aguda, cirrosis hepética, glomerulopatias y
fibrosis pulmonar, arteriosclerosis, dolor tanto agudo
como crbnico, choques sépticos, alérgicos y post-
traumdaticos, cirrosis hepética por sindrome
hepatorrenal, hipotensién, alopecia, o como enfermedades

de cincer y antiangiogenéticas.

N
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ANTAGONISTAS DE BRADICININA NO PEPTIDICA Y COMPOSICIONES

FARMACEUTICAS DE ESTAS

RESUMEN
RESUMEN

Los compuestos no peptidicos que tienen actividad como
antagonistas selectivos del receptor B2 de bradicinina (BK).
Los compuestos se caracterizan quimicamente por la presencia
de un aminoédcido alfa sustituido con un grupo ciclico y por

un grupo tetraalquilamonio.

_\)ﬁ
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REIVINDICACIONES
1. Los compuestos de férmula (I)

S
N “CHy
|
a)el
el
0 W

M

en la que

R es hidrégeno o metilo;
W es un enlace sencillo o un a&tomo de oxigeno;

ne=3;

X es hidrégeno o un grupo amino -NRjR; en el que R; Y Rz
pueden ser independientemente hidrdégeno o un grupo

seleccionado de metilo, etilo, n-propilo, isopropilo;

Y es un grupo amonio cuaternario -NR3R4Rs en el que Rj,
R4, Ry pueden ser independientemente un grupo
seleccionado de metilo, etilo, n-propile, isopropilo, n-
butilo, isobutilo, n-pentilo; y

las sales farmacéuticamente aceptables, enantidmeros y

mezclas enantioméricas de estos.

HOJA CORREGIDA

W0
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Las sales de los compuestos de férmula general (I} con
dcidos orgédnicos e inorginicos seleccionados de Aacidos
clorhidrico, bromhidrico, yodhidrico, sulfirico,
fosférico, acético, trifluoroacético, propiénico,
oxédlico, milico, maleico, succinico, malénico,

aspartico, glutamico.

Los compuestos como se reivindica en la reivindicacién 1
o 2, en donde:

W es un enlace sencillo;

n=3;

X se selecciona de hidrégeno o un grupo -NH3;

Y es un grupo amonio cuaternario -N(CHj)3*;

los otros sustituyentes son como se define en la

reivindicacién 1.

Los compuestos como se reivindica en la reivindicacién 1
0 2, en la que:

R se selecciona de hidrdgeno o metilo;

W es un atomo de oxigeno;

n=3;

X se selecciona de hidrédgeno o un grupo -NH3;

Y es un grupo amonio cuaternario ~N{CHj3)a";

los otros sustituyentes son como se define en la

reivindicacién 1.

Los sigquientes compuestos son como se reivindica en la

reivindicacién 3:

HOJA CORREGIDA

S
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Diclorhidrato, cloruro de [4-(S)-amino-5-(4-{1-[2,4-
dicloro-3-(2,4-dimetil—-quinolin-8-
iloximetil)bencenosulfonilamino] -

ciclopentanocarbonil }piperazin-1-il)-5-oxo-

pentil]trimetil-amonio.

Los siguientes compuestos son como se reivindica en la

reivindicacién 4:

Diclorhidrato, cloruro de (4-(S) -amino-5-{4-{4-[2, 4~
dicloro-3-(2,4-dimetil-quinolin-8-iloxi-
metil)bencenosulfonilamino]tetrahidropiran-4-carbonil}-

piperazin-1-11)-5-oxo-pentil]trimetil-amonio;

Clorhidrato, cloruro de (4- (S)-amino-5-(4-(4-(2, 4-
dicloro~-3-(2-metil-~quinolin-8-iloxi-metil) -
bencenosulfonilamino}-tetrahidropiran-4-carbonil) -

piperazin-l-il-)5-oxo-pentil)-trimetil-amonio;

Trifluoroacetato de [5-{4-{4-1[2,4-dicloro-3-(2,4-
dimetil-quinolin-8-iloximetil) -
bencenosulfonilammo]tetrahidropiran-4-

carbonil}piperazin-1-il)-5-oxo-pentil]trimetil-amonio.

Composiciones farmacéuticas que contienen como el

ingrediente activo un compuesto como se reivindica en

HOJA CORREGIDA

re
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10.

las reivindicaciones 1 a 6 junto con excipientes

farmacéuticamente aceptables.

El uso de un compuesto como sSe reivindica en las
reivindicaciones 1 a 6 para la preparacién de
composiciones farmacéuticas para el tratamiento de todas
las condiciones en la que se involucra la activacién de

receptores B2 de bradicinina.

El uso de un compuesto como se reivindica en 1la
reivindicacién 8 para la preparacién de composiciones
farmacéuticas para el tratamlento de condiciones

inflamatorias alérgicas y autoinmunes.

El uso de un compuesto como s8Se reivindica en 1la
reivindicacién 8 para la preparacién de composiciones
farmacéuticas para el tratamiento de asma y bronquitis
crédnica, rinitis alérgica, vasomotora y virica,
enfermedades pulmonares obstructivas crénicas (COPD),
artritis reumatoide, enfermedades inflamatorias crénicas
del intestino (Enfermedad de Crohn y colitis ulcerosa),
glomerulonefritis, soriasis, erupcidén cuténea, cistitis
crénica y aguda, cirrosis hepética, glomerulopatias vy
fibrosis pulmonar, arteriosclerosis, dolor tanto agudo
como crénico, choques sépticos, alérgicos y post-
traumaticos, cirrosis hepatica por sindrome
hepatorrenal, hipotensién, alopecia, o como anticéncer y

enfermedades antiangiogenéticas.

HOJA CORREGIDA

N\
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INTERNATIONALER VORLAUFIGER " Intemationales Aktenzeichen
BERICHT ZUR PATENTIERBARKEIT
(BEIBLATTY) : PCT/EP2005/010412
Re item V.

1  The application relates to antagonists of bradykinin B2 receptor with the general
formula (1) which have been restricted according to the applicant's submissions of
31.10.2006 to variants with n = 3, i.e. piperazine compounds with ammonium group
substituted oxypentyl side-chains. The relevant prior art is the following documents:
D1 = WO 03/103671 A; D2 = HEITSCH H ET AL, BIOORG. MED, CHEM. LETT.,
OXFORD, 1999, 327-332, XP004157223; D3= HEITSCH H, CURRENT MED.
CHEM.,, 2002, 913-928, XP002369396.

2 The claimed compounds represent a novel selection from the class of bradykinin
receptor active products disclosed on page 15 in document D1. While the prior art
teaches that variables required to form the present class of compounds are among
preferred possibilities, D1 does not make available to the public the selected
combination of 4-acyl-piperazine derivatives with a quatemary ammonium group
bonded to a 5-oxopentyl linker.

With regard to D2 and D3, novelty resides from the sulfonamide containing
substituent of the dichlorophenyl residue.

The claimed subject-matter which always refers to the novel class of oxopentyl
compounds appears therefore to meet the requirements of Art. 33(2) PCT.

3  With the letter dated 08.08,2006 bradykinin binding data have been filed where the
present exampiles 1-4 have been compared with the compounds of examples 79 and
83 of D1. The comparison between the present example 4 and example 79 of D1,
both compounds are within the definition of general formula (l) in present claim 1,
reveais that the length of the alkylene spacer has a significant infiuence on the
quantitative ability to interact with the bradykinin receptor. It would appear that
compounds with n=3 are superior to compounds with n=4. Likewise, the comparison
of example 83 of D1 with present examples 3 and 4 shows that compounds with n=3
are also superior to compounds with n=2. The comparative test data appear therefor
to support the view that the present oxypentyl compounds (n=3) are more active.

Formblatt PCT/Belbiatt400 (Blatt 1) (EPA-ApHl 2005)
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INTERNATIONALER VORLAUFIGER internationales Aldenzaichen
BERICHT ZUR PATENTIERBARKEIT
(BEIBLATT) PCT/EP2005/010412

Starting from D1 as the closest prior art, the selected oxypentyl compounds solve the
problem of providing improved bradykinin antagonists. The solution appears to have
involved an inventive step, because the closest prior art does not point to the
quantitative improvement which is achievable by selecting the class of oxypentyl
derivatives. Accordingly, the claimed subject-matter also meets the requirements of
Art. 33(3) PCT.

Fonmblalt PCT/Balblatl409 (Blatt 2) (EPA-April 2005)
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" CLAIMS
1. Compounds of general formula (I)
R
N
L
N CHa

)]
in which
- R is hydrogen or methyl,;
- W is a single bond or an oxygen atom,;
10 - n= Z%

] - X is hydrogen or a -NR;R; amino group in which R, and R, can be
independently hydrogen or a group selected from methyl, ethyl, n-propyl,
isopropyl;

- Y is a -NRjR.R; quaternary ammonium group in which R;, Ry, Rs can be
15 independently a group selected from methyl, ethyl, n-propyl, isopropyl, n- - -
butyl, isobutyl, n-pentyl; and
the pharmaceutically acceptable salts, enantiomers and enantiomeric mixtures
thereof/,

prit—a oo o Ao () sesinert
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2. Salts of the compounds of general formula (X) with inorganic or organic

5 acids selected from hydrochloric, hydrobromic, hydroiodic, sulfuric, phosphoric,

acetic, trifluoroacetic, propionic, oxalic, malic, maleic, succinic, malonic,

aspartic, glutamic acids.
3. Compounds as 'clai.rned in claim 1 or 2, wherein:
W is a single bond;

10 n=3;

(M

15

20

4,

X is selected from hydrogen or a -NH; group;
Y is a -N(CH,);’ quaternary ammonium group;

the other substituents being as defined in claim 1.

Compounds as claimed in claim 1 or 2, in which:

R is selected from hydrogen or methyl;

W is an oxygen atom;

n=3;

X is selected from hydrogen or a -NH; group;
Y is a -N(CHj3);* quaternary ammonium group;

the other substituents being as defined in claim 1.

5. The following compound as claimed in claim 3:

[4-(S)-amino-5-(4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-

yloxymethyl)benzenesulfonylamino]-cyclopentanecarbonyl} piperazin-1-

yl)-5-oxo-pentylltrimethyl-ammonium chloride, dihydrochloride

25 6. The following compounds as claimed in claim 4: -

e S i Ak e B A MAENAEN QHEET -
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. (4-(S)-amino-5-(4- {4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)benzenesulfonylamino]tetrahydropyran-4-carbonyl} -piperazin-1-
yl)-5-oxo-pentyljtrimethyl-ammonium chloride, dihydrochloride;

) (4-(S)-amino-5-(4-(4-(2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-methyl)-
benzenesulfonylamino)-tetrahydropyran-4-carbonyl)-piperazin-1-yl-)5-
oxo-pentyl)-trimethyl-ammonium chloride, hydrochloride;

. [5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]tetrahydropyran-4-carbonyl} piperazin-1-yl)-5-oxo-
pentyl]trimethyl-ammonium trifluoroacetate.

7. Pharmaceutical compositions containing as the active ingredient a

compound as claimed in claims 1 to 6 together with pharmaceutically acceptable

excipients.

8. The use of a compound as claimed in claims 1 to 6 for the preparation of

pharmaceutical compositions for the treatment of all the conditions in which

activation of bradykinin B2 receptors is involved.

9. The use of a compound as claimed in claim 8 for the preparation of

pharmaceutical compositions for the treatment of inflammatory, allergic and

autoimmune conditions.

10. The use of a compound as claimed in claim 8 for the prepamation of

pharmaceutical compositions for the treatment of asthma and chronic bronchitis,

allergic, vasomotor and viral rhinitis, chronic obstructive pulmonary diseases (COPD),
rheumatoid arthritis, chronic inflammatory diseases of the bowel (Crohn’s disease and
ulcerative colitis), glomerulonephritis, psoriasis, rash, acute and chronic cystitis,
hepatic cirrhosis, glomerulopathics and pulmonary fibrosis, arteriosclerosis, both
acute and chronic pain, septic, allergic and posi-traumatic shocks, hepatorenal

AMENDED SHEET
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syndrome by hepatic cirrhosis, hypotension, alopecia, cancer and antiangiogenetic
diseases.

10

AMENDED SHEET



PATENT COOPERATION TREATY ((?

From the INTERNATIONAL SEARCHING AUTHORITY PCT
To:
NOTIFICATION OF TRANSMITTAL OF
BIANCHETTI BRACCO MINOJA 5.R.L. THE INTERNATIONAL SEARCH REPORT AND
Attn. Banfi, Paolo THE VgﬁlTTEN OPIgION OF THE INTEENATIONAL
vi inio 63 SEARCHING AUTHORITY, OR THE DECLARATION
T-20125 Mitemo |RICEVUTO IL
TTALY RECEIVED OM
13 MAR. 2006
(PCT Rule 44.1)
' Date of maling

BIANCHETTI-BRACCO-MINOJA 5.1.1] | rdaymontvysar 13/03/2006
Appicant’s or agents fle reference
SCB 969 PCT FOR FURTHER ACTION See paragraphs 1 and 4 below
Imermnatonal application No. Intamational filing date
PCT/EP2005/010412 {daymanth/ysar) 27/09/2005
Apphcant

ISTITUTO LUSO FARMACO D’ ITALIA S.P.A.

1. m The applcant is hereby notified that the Intemational search raport and the written opinion of the Inemational Searching
Authority have been eslablished and are tranemitted herowith.

Fiing of amaendments and siatement under Articla 18
The applicant (s entited, |f he so wishes, b amend tha claims of the International Application (see Fule 46):

WhenT Tha tima Iimit for fifing such amendments Is normally two months from the date of tanamittal of the
intemational Search Report. .

Whare? Diecty b the Intemational Bureau of WIPQ, 34 chemin des Colombetios
1211 Geneva 20, Gwitzeriand, Fascimile No.: (41-22) 338.82.70

For more detulied Instructions, 808 the noles on the accompanying sheet.

2. [] The applicant ie hersby notified the na intemational eaerch report will be eetablished and that the dedlaration undar
Arficie 17(2){e) 1o that effect and the written opinion of the Intemetional Bearching Authortty are ranemitiad herewith.

3 D With regard o the protest against paymant of {an) addiional fea{s) under Rula 40.2, the applicant Is notified that:

[[] me prowet togsther with the dacision thereon has baen tranamitied to the International Bureau together with the
applicant's request 1o forward the texts of both the protest and the dacislon thereon io the designated Offices.

no dectsion has been made yet on the proist; tha applicant will be notified as soon as a decision ls made.

4. Reminders

Shortly atter the expiration of 18 months from the priadly date, the Inemational application will be publighed by the
Intamational Buraau. if the applicant wishes 0 avoid or postpone publication, a notice of withdrawal of the intematonal
application, or of the priorty claim, must reach the Intemational Bureau as provided In Rules 90bis.1 and BObis.3, respectively,
belors the completion of the tachnical preparations for International pubfication,

The applicant may submit comments on an informal basle on the written opinion of the Intemational Searching Authority to the
International Bureau. The Internafional Bureau will sand a copy of such commeants 10 all designated Offices uniess an
intsmational preliminary examination raport has been or Is 10 be egtabliched. These commaents would also be mada avaliable to
the public but not befors the explration of 30 months from the prorily dale.

Within 18 months from the priority dais, but only In respact of some designaisd OMces, a damand for Intemational preliminery
aexamination must be fied if the applicant wishes to postpone the entry into the nalional phase untl 30 montha from the priosity
date (In some Officos sven later); otharwiss, the applicant muet, within 20 monthe from the priodty date, parform the prescribad
acts for entry inio the national phase befors thoss designaiad Offices.

In re;'peuolommuudonhu.h time [knit of 30 montha (or later) will apply even If no demand |g flled within 18
manths.

Ses the Annex i Form PCTAB/201 and, for dataks about the appiicable ime limits, Office by Offics, sse the PCT Applicant’s
Guide, Volume 1i, Nellonai Chapters and the WIPO intemat she.

Name and mafing address of the intemational Searching Authortty | Authorized officer

T a&_ European Patent Office, P.B. 5818 Patentiaan 2 .
NL-2280 HV Fijewik Josef Ullrich
Tel. (+31-70) 3402040, Tx. 31 851 epo ni,
Fax: (+31-70) 340-3018

Form PCT/ISA/220 (Januery 2004) {Sae notes on accompanying ehest)
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N TES TO FORM PCTASA220

These Notes are Intendad 1o give the basic mstructions concerning the flling of amendmants under articie 16. The
Notes are basad on the requirernents of the Patent Cooperetion Traaty, the Regulationa and the Adminisirative instructions
under that Treaty. In case of diacrapancy botwean these Notes and thosa requiremants, the latter are applicable. For mora
dslalled information, sse alap the PCT Applicant's Guids, a publication of WIPQ.

In these Nates, "Articia®, *Rule”®, and “Saction® refar 1o the provielons of the PCT, the PCT Raguiations and the PCT
Administrative instructions. respactively.

INSTRUCTIONS CONCERNING AMENDMENTS UNDER ARTICLE 19

Tha applicant has, after having recelved the international search report and the writtan opinion of the International
Searching Authority, ona opportunity io amand the daime of tha Inlemational apphication, it shoukd howaver be emphastzed
that, since all parts of the intornational appfication {claims.description and drawings) may ba amended during the
International prefiminery examination procadura, there Is usually no need to file amendments of the claims under Articia 18
except where, e.g. tha applicant wanis the latiar to be published for the purposes of provisional protaction or has another
reason for amending the clalms bafore intemational publication. Furtharmore, it should be amphasized thai provisional
protaction s avaiabie in some Staiss only (ese PCT Appiicant’s Gikds, Annaxes B1 and B2).

The attention of tha applicant is drawn to the fact that amandmaents o the clalma under Article 18 are not alowed where
the Intemational Searching Authority has declared, under Articie 17(2), that no Inematonal search report woulkd be
esinbizhed (spe PCT Applcant's Guide, Volume UA, paragraph 268),

What parts of the intamational application may be amended?
Under Articie 19, only the claims mmy be amendad.

During the intarmational phase, the clalme may also be amended (or further amended) undar Article 34 befors
the intemnational Preliminary Examining Authority. The description and drawings may only be emended under
Article 34 before the Intemational Examining Authority.

Upon entry Into the national phase, dl parts of the Intamational application may be amended undar Article 28
or, where applicable, Articte 41.

When? Within 2 months fram the data of trensmittal of the Intemational search report or 16 monthe from the priority
date, whichever time Imit expires tater. It should be noted, however, that the amendmenis wil be considered
as having been recaived on time if thay ara receivad by the inlemational Bureau afier the expiration of the
applicable )Ilme Iimk but before the complstion of the technical preparations for Intemational publication
(Rule 48.1).

Whaenrs not to file the amendmenta?

The amendments may only ba filad with the Inlamational Bureau and not with the receliving Office or the
Intemational Saarching Authority (Rule 48.2).

Where a dsmand for International prekminary examination has beanAs fled, sas below.

Howr? Either by canceiling one or mone antire claims, by adding ona or mara new claims or by amending the text of
one or made of the claime as fled.

A replacement sheet must be submitiad for each sheet of the ciaims which, on account of an amendment or
amendments, difare from the sheet originally flled.

All the claims appearing on a replacement sheet muat be numbemd in Arabic numerals. Where a claim Is

cancelied, no renumbering of the other claims is required. in all cases where dalimes are renumbered, they muet

be renumbered consecutively (Adminisiraiive instructions, Section 205(b)).

The amendmenta must bs made In the lenguags in which the Intarnstional application ls 3o be published.

What documents mustimay accompany the amendments?
Letter (Section 205(b)):
The amendments muet be submitied with a letier.

The letter will not be publshed with the Inemalional apphcation and the amended claims. It should not be
confusad with the “Statement under Article 19(1)" (sse below, under "Statement under Articie 18(1)").

Tha latier must be Iin English or French, at the cholce of the applicant. However, i the language of the

(D\

intermational application ia English, the iatisr mustbe in English; if the language of the intemational appiication

Is French, the letter must be In French.

Nates o Form PCTASA/220 (firat sheat) (January 2004)
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PCT

INTERNATIONAL SEARCH REPORT

(PCT Articie 18 and Rules 43 and 44)

A o =t

Applicant'a or agent's fle reference FOR FURTHER o8 Form PCTASAZ220

SCB 969 PCT ACTION as woll as, where applicable, ltem 5 balow.
Intemational applcation No. Intemational fiing date (daymonthysar) (Earllest) Priority Date (day/momh/year)
PCT/EP2005/010412 27/09/2005 15/10/2004
Appiicant

ISTITUTO LUSO FARMACO D'ITALIA S.P.A.

This international eearch report conelete of a iotal of 4 aheets.
[X]  itis also accompanied by a copy of each prior art document cliad In this report.

This irlernational saarch report has been prepared by this intemational Searching Authorlty and Is transmitted o the applicant
according o Articie 18. A copy Is being tranemitted to the Intemational Bureau.

1. Basia of the report

4. With regard © the title,

5. Whth regard © the abstract,

8. Wihth eganrd 0 the drawings,

a. With regard o the language, the intemetional saarch was carried out on the baale of:
[x]  the intamatonal application In the language In which it was fled
[(J avansaton of the nemational appiication into

. which |s the lenguage

2. [[] Cortain claims were found unsearchable {Sea Box No. Ii)

3. [] unhyotinvention ls iacking (see Bex No Ill)

[X] the textis approved as submitiad by the appilcant
[[] thetext has been eembiished by this Authority 1o read as follkows:

[X] thetextis approved as eubmitied by the applioant

D the iaxt has been eeiablshed, according to Rula 38.2{b), by thise Authority as It appears In Box Ne. IV. The applicant
may, within one month from the daie of meiling of this Intermational ssarch report, submit comments to thia Authority

a. the figure of the drawinga to be published with the abstract ls Figure No.
[[] wssuggested by the applicant
[[] asesiectad by this Authortty, because the appiicant falled o suggest a figure
[[] esoeiectad by this Authority, because this figure betier characlerizes the invertion
b. [[] none of the igures s 1o be publiched with the absiract

of a translation fumished for the purpoass of intermational ssarch (Rules 12.3(a) and 23.1(b})
b. [[] Wit regard o any nucieotide and/or amino acid sequence disciodad In the Internatonal appiication, see Box No. |.

Form PCT1SA/210 (firet shaet) (Aprl 2005)
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INTERNATIONAL SEARCH REPORT — -

PCT/EP2005/010412

A. CLASSIFICATION

ABIKI17AT . UN61P29/00  CO7D215/26

According 10 Inlemational Patent Classificalion (¥PC) or lo both nationai ciasalfication and IPC

B. FIELDS SEARCHED

Minimum documenialion searched {classliicallon syetem followed by classification symbols)

A61K AG61P CO7D

Documeniadion searched other then minimum documentation fo the exden that such documonts are included In the Relds ssarched

Etacironic daia base consullad during the International search (name of dala base and, whore practical, soarch terms usad)
EPO-Internal, WPI Data, BIOSIS, EMBASE, BEILSTEIN Data, CHEM ABS Data

C. DOCUMENTS CONSIDERED TO BE RELEVANT

Category" | Clstion of documant, with indication, where appropriate, of 1he relevant passages

Relavant to dalm No.

X WO 03/103671 A (MENARINI RICERCHE S.P.A;
CALVANI, FREDERICO; CATRAMBONE, FERNANDO;
FEL) 18 December 2003 (2003-12-18)

cited in the application

page 55; claims; examples 79,83

page 15

A HEITSCH H ET AL: "Novel Series of
0-Substituted 8-Quinolines and
4-Benzothiazoles as Potent Antagonists of
the Bradykinin B2 Receptors”

BIDORGANIC & MEDICINAL CHEMISTRY LETTERS,
OXFORD, GB,

vol. 9, no. 3,

8 February 1999 (1999-02-08), pages
327-332, XpP004157223

ISSN: 0960-894X

table 1; compound 88

1-10

1-10

-f—

m Furiher documents are listed in the contimmtion of Box C.

m Seo paiant family annex.

¢ Specis! celogories of diod documants :

*A" documenl deiflning the gonerel siats of the an which s not
conside ed to be of particular Biovance .

E u_:rmumonumrm Imemational

L which d-hnp
Pich 1 a1 Gabie i publcelion dhas of mIoHa

chalion or cther specisl reastn (as spacied)
o mumu-nu-aunnn use, axhibiion or

document publishad Indamations clale bart
-hrlhmllllmn::,m e

T istor document published afior the intsmational dule
or priorlly date and nol in confiici with the It
cited 10 understand the principle of theory underying the

Involve an inventive slap when tha document is talen slone

Y* documant of pasticuler ralovance; ihe clalmed invandion
cannot be congicersd 10 invoive an kventive siap when the
documant s combinad with one or move other such doeu-—
m.tmmmummn- parson skiled

'&" document member of tha same palent family

Date of the aciual compiation of 1he Intamational seaych

23 February 2006

Date of malling of 1he inlemational search raport

13/03/2006

Name snd maiing address of e ISA
Palent Cifice, P.B. 5818 Patentiaan 2
NL — 2280 HV Filjewiik
Tol (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax (+31-70) 340-3018

Authorized officer

Hirtinger, S

Form PETABAZTC {anoand shest) (Agell 3008}

page 1 of 2




INTERNATIONAL SEARCH REPORT

International application No
PCT/EP2005/010412
C{Continustion) DOCUMENTS CONSIDERED TO BE RELEVANT
Category* | Gllation of document, with indication, whara appropriaie, of the relavant passages Retevant lo claim No,
A HEITSCH H: "Non-peptide antagonists and 1-10
agonists of the bradykinin B(2) receptor.”
CURRENT MEDICINAL CHEMISTRY. MAY 2002,
vol. 9, no. 9, May 2002 (2002-05), pages
913-928, XP002369396
- ISSN: 0929-8673
) figure 3
4 —_—
)
!
1
Form PCTASA21D jooniinustien of secord shest) (Apr? 2005}
page 2 of 2

&
v)



e
(3

INTERNATIONAL S:AFICH REPORT . p——
information ah patant femly members PCT/EP2005/010412
Patant document Pubilication Patent family Publication
citad In eearch report date member({s) date
WO 03103671 A 18-12-2003 AU 2003242628 Al 22-12-2003
BR 0311825 A 15-03-2005
CA 2488565 Al 18-12-2003
CN, 1658877 A 24-08-2005
EP 1513531 Al 16-03-2005
IT  MI20021247 Al 09-12-2003
JP 2005532354 T 27-10-2005
MX  PA04012193 A 25-02-2005

Ferm PCTASA/Z10 [patent femily srnaw) (Aprl 2008}




PATENT COOPERATION TREATY

&

From the
INTERNATIONAL SEARCHING AUTHORITY
PCT
WRITTEN OPINION OF THE
ses form PCTASAZ20 INTERNATIONAL SEARCHING AUTHORITY
- (PCT Rule 43bis.1)
Date of maliing
' (dayinonthiear) see form PCTASA210 (second sheet)
Applicant’s or agent's file reference R FURTHER A N
see form PCTASA/220 52 mlglram 2 h-loucno
Iintemational mppfication No. International filing date (dayfmonthyear) Pricrity date (dayinonthyear)
PCTEP2005010412 27.09.2005 15.10.2004

AB1K3147, AB1P2800, C07D215/26

Intsmational Patent Classification (IPC) or both national classification and IPC

Applicant
ISTITUTO LUSO FARMACO D'ITALIA S.P.A.

Bl BoxNo.| Basis of the opinion

O BoxNo.ll  Priority

O Box No. Il

[0 Box No.IV  Lack of unity of Invention
K BoxNo.V

[J Box No.VI Certaln documents cled

2. FURTHER ACTION

wlil not be so considered.

whichever explres later.
For further options, see Form PCTASAZ220.
3.  Forfurther detalis, ses notes to Form PCTASAZ20.

1. This opinion contains indications relating to the following items:

Non-establishment of opinion with regard to novelty, Inventive step and industrial applicabllity

Reasoned statement under Rule 43bis.1(a){l) with regard to novelty, inventive step or industrial
applicabllity; cltations and explanations supporting such statement

[] Box No. VIl Certaln defects in the International application
E] Box No. VIil Certain cbservations on the International application

i a demand for intemational preliminary examination is made, this opinion will usually be considered to be &
wiitten opinlon of the International Preliminary Examining
the applicant chooses an Authority other than this one to be the IPEA and the chasan IPEA has notifed the
International Bureau under Rule 66.1bis(b) that written opinlons of this Intemational Searching Autharity

Authorlly {("IPEA"). However, this does not apply where

ff this opinion I, as provided above, considered to ba a written opinion of the IPEA, the applicant is Invited to
submit to the IPEA a written reply together, where appropriate, with amendments, befora the expimation of three
months from the date of malling of Form PCTASAZ220 or before the expimation of 22 months from the priority date,

Name and malling sxidress of the 1SA:

Tel. +49 89 2388 - 0 Tx: 523658 epmu d
Fax: +49 89 2309 - 4465

Authorized Officer

P
Hartinger, S { ﬁs}
Telephone No. +49 89 2399-8280 -

Form (PCTASAJ2ZIT) (Cover Sheet) (January 2004)
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WRITTEN OPINION OF THE Intemational application N@
INTERNATIONAL SEARCHING AUTHORITY PCTEP2005010412

Box No.1 Basls of the opinion

. With regard to the language, this opinion has been established on the basis of the international application in

the language in which it was filed, unless otherwise indicated under this item.

0 This opinion has been established on the basis of a translation from the original language into the following
language , which is the language of a translation fumished for the purposes of international search
(under Rules 12.3 and 23.1(b)).

. With regard to any nucieotide and/ior amino aclc.l sequence disclosed in the intemational application and

necessary to the claimed invention, this opinion has been established on the basis of:
a. type of material:
O asequence listing
O tabie(s) related to the sequence listing
b. format of material:
O in written format
O in computer readable form
¢. time of filingfumishing:
O contained in the intemational application as filed.
O filed together with the intemational application in computer readable form.
O fumished subsequently to this Authority for the purposes of search.

. O In addition, in the case that more than one version or copy of a saquence listing andor table relating thereto

has been filed or fumished, the required statements that the information in the subsequent or acitional
copias is identical to that in the application as filed or does not go beyond the application as filed, as
appropriate, were fumished.

. Additional comments;

Form PCTASA/ 237 (January 2004)
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WRITTEN OPINION OF THE International application No.
INTERNATIONAL SEARCHING

AUTHORITY (SEPARATE SHEET) PCT/EP2005/010412
Re Rem V.

1 Reference is made to the following documents:

D1: WO 03/103671 A (MENARINI RICERCHE S.P.A; CALVANI, FREDERICO;
CATRAMBONE, FERNANDO; FEL) 18 December 2003 (2003-12-18)

D2: HEITSCH H ET AL: "Novel Series of O-Substituted 8-Quinolines and 4-
Benzothiazoles as Potent Antagonists of the Bradykinin B2 Receptors”
BIOORGANIC & MEDICINAL CHEMISTRY LETTERS, OXFORD, GB, vol. 9,
no. 3, 8 February 1999 (1999-02-08), pages 327-332, XP004157223 ISSN:
0960-894X

D3: HEITSCH H: "Non-peptide antagonists and agonists of the bradykinin B(2)
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Document D1 discioses in the examples 79 and 83 products which fall under the
scope of claims 1 and 2. In the light of the test results for these compounds on page
55 of D1, these compounds share the ulility with the present products as bradykinin
receptor antagonists. By consequence, the subject-matter of claims 7-10 lack also
novelty.

As 1o the present claims 3-6, a selection has been made from the preferred 4-acyl-
piperazine derivatives disclosed on page 15 of D1. The selection is regarded as novel
since it would appear that the combination of a quaternary ammonium group with a 5-
oxopentyl linker has not been disclosed.

3 The present comparative test data on page 16 are not meaningful since compounds
of D1 have been selected which are more remote than the structurally closest
products of examples 79 and 83. As such, the allegation made in the present
application that the claimed ammonium products were more active than the products
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of D1 cannot be taken in support of inventive step. Since the common core of the
present compounds is the same as in D1, and this prior art already suggests to use a
quaternary ammonium group in piace of an amino group (see for instance, page 61,
line 13), the structural modifications done starting from the mentioned examples and
claim 2 of D1 are obvious. The present compounds solve therefore in an obvious
manner the problem of providing further bradykinin receptor antagonists. As no
meaningful data are available which would make credible non-predictable properties
for essentially all variants covered by the present claims, the present ¢laims do not
meet the requirements of Art. 33(3) PCT.
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Novel Series of O-Substituted 8-Quinolines and 4-Benzothiazoles as
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Abstract: The synthesis and the SAR study of novel O-substituted B-quinalines and 4-beazothinmles as
highly potent non-peptide bradykinin B} receptor antagonisg are described, Several members of this scries of
antagonists efficiently inhibited the BK-induced vasoconstriction on different isolated organ prepamtions. © 1999
Hisevier Science Lad. Al rigits reserved.

It is now well established that bradykinin (BK) participates in the pathophysiology of various discases like
inflammation, pain, asthma, allergic rhinitis, arthritis, shock, and acute pancreatitis.' Its involvement in the
avid sodium retention of liver cirrhosis has also been demonstrated recently.?

The major part of the acute pathophysiological actions of BK is mediated by the B. receptor.* In the past
decade, antagonism of this receptor was restricted to BK-derived peptides like the “second genemation™
antagonists icatibant (HOE 140’ and bradycor (CP0127)." Recently, reseaschers from Fujisawa delinested the
firat “third generation” of B, receptor antagonists, which were orally active non-peptide antagonists of this BK
recepior subtype.” Prototypes of this new class of antagonists are FR 167 344 and FR 173 657, ™"

Heein we report the synthesis and SAR study of novel series of O-substituted quinolin-S-ols and
benzothiazol-4-0ls with particular emphasis on the influence of the 2,6-substituents of their central 3-N-
methylamidobenzy! moiety on the affinity towards the BK B, receptor. Most of this compounds exhibit high
affinity to the BK B, recepior on guinea pig ileum membranes and have s pronounced inhibitory action on the
BK-induced vasoconstriction in different isolated organ prepamtions,

The BK receptor antagonisis 8s-0 and 13s-h of the quinoline and the benzothiazole serics described here are

; shown in Table 1 and 2 and their synthetic access is outlined in the Schemes 1-3.
Scheme 1:
M X
"" @ o o
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\ R / 3 L] ‘:"‘ :cu, Br
&locH, @
I-D S | oCH, OCHy Br
% |ocH, oCH, Br
S| CH, cCHM, OMs
:l 4

L. X~/ 8) J. CuCN, DMF. 130 °C, 10 k: 2. MeOH, Na, reflux, 2 b or MeOH, NaH, DMF, 11, 2h, scparation: b
NaNO,, H,80,, H,0, 0 °C. 30 mia.;2. HNO,. 5 °C. 30 min.. 3. (CH,0%,50,. K,CO,. acctone. 1, 15 h; . C;H,Br. NaH,
DMF, 70 °C, 7 b: &) HNO,, 0 °C, 15 min.; [l. Xo#r: 1,3-dibmmo-S,5-dimethylhydantoln, (FRCO),0. PRCL. reflux, 12
&: ) /. HNO,, H,;S0,, 0 °C, 1 k; . (CH,),SiCl, BzNEyBH,, CH.CL, 0 °C. 2 h; 3. MsCL, NEt;. CHL.Cl,, R, J0 min,
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The first step in the synthesis of these B, receptor antagonists i the preparation of the 2,6-disubstituted
nitrobenzylbromides Sa-f and nitrobenzylmesylate Sg as outlined in Scheme 1.

The benzylbromides Ss-e are prepared by bromination of their appropriate toluene precursors along with
salective aucleophilic substitution of chloride in 1 by copper(l) cyanids'? and sodium methoxide. The 2,6-
dialkoxy substituted benzylbromide Sf is obtained by nitrosation of 2,6-dihydroxytoluene 2, oxidmion of the
pitroso intermediate, regioseloctive alkylation of the 6-hydroxy group with dimethoxysylfate', alkylation of
the hydroxyt in pesition 2 by treatment with propy/bromide followed by benzylic bromingtion. The dimethoxy
dorivative 5g resuls from 2.6-dimethoxywoluene 3 by nitmtion' and successive bromipation. The
benzylmesylate Sh derives from 2,6-dimethylbenoic acid 4 by nitration, selective reduction of the carboxyl
group with benzyltriethylammonium borobydride-chlorotrimethyl-silane*® and subsequent treatment of the
benzylalcohol intermedinte with methanesulphony! chloride.

A3 shown in Scheme 2 the synthesis proceecs” with the alkylation of 8-hydroxyquinaldine with benzyl-
bromides Sa-g and benzylmesyime Sh to afford benzyloxy-substituted quinolines €a-h. The methrylthio-ethers
6-k derived from successive selective displacement of the appropriate chloro substituents by trestment with
sodium methanethiolate. Subsequent reduction of the nitro group of éa-k with SnCl, dihydmte gives the
intermediate amines, which are coupled with the acid chloride of phthaloyiglycine. Subsequent N-alkylation of
the amide nitrogen with methyl iodide affords the comresponding N-methylacetamides 7a-k. Deprotection of
Ta-k with hydrazine monohydmte and scylation with appropriate acylating ageats provides the desired
quinolines 8a-p listed in Table 2.

"‘5:‘““‘2 @P G

0) S-hydmxyquinsidine K,C0,, DMF, mn, 2 & b) MeSNa, DMF, 1, 12 k. ¢}/. SaClh, x 2H,0, BB, reflux, 1 b 2
PithCH COCI, DMAP, pyridine, 10 °C, 2 k; 3 CH,J, NaH, DMF, 50 °C, 4 k; 8} /. H.NNH, x H,0, CH,CY,, ExOM,
reflax, 2 h; 2 RICOCI, NEL, CH,CL, reflax, 1h or RINQOD, DMF, rt. 2h or RINH,, (ImCO)0. EIN(Pr),, DMF, 1t 4b
As revealed jn Table 2, the synthesized antagonists $a-o0 in the quinoline series exhibited nanomolar or
better affinity iowards the BK B, receptors on guinea pig ileum membranes. The antagonistic properties of
8s-0 could also be confirmed functionally by their high efficacy in the inhibition of the BK-inducad
contraction of isolated organ preparations from the guines pig ileum and the rabbit jugular vein. Prom the
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modifications of R1, R2 and R3 described here, those of R] and R2 were more important for the potency of the
antegonists than changes in R3. The best antagonists 8b, 8d and 8¢ had two electron-withdmawing substituents
R1 and R2 in the 2,6-position of the benzyloxy moiety of the quinolines, and had IC -values of 0.9, 0.7 and
1.2 nM, respectively. The exchange of one of these two R1/R2 substituents by an electron-donating group like
methoxy, thiomethoxy or methy[™ in 8f-0 is sssociated with a significant logs in activity of one to two orders of
magnitude. The least potent B, antagonist in the quinoline series is 8m, having 2 methoxy group in position 2
and a thiomethoxy group in position 6. The affinity of 81, with a 2-propoxy group, is only slightly lower in
comparison to 8e or 8g which suggests that in contrast to this electrostatic interaction, steric features seems to
be of minor importance. Nevartheless, the anly moderate B, receptor binding affinity of 8m indicates that steric
requirements for position 6 are more influential than those for position 2.

Table 1: Ouinolines

Rl
T/"\)T"
Bz " ECsp or % inhibition *
RI R2 R3

ICsoinM] | Ki[mAd] | GPI[M] | RIVIM]
n| a <N -NH-CH,-CH3 643 83 | 29x10°7 | 105:66%
sh| O -CN -NH{CH3)3-NH 0.9 0.1 15x10°7 [10:72%
5c | -O CN -NH-(CHi2)3-COz2H 25.7 29 40x107 [ 105:80%
M| O N -CH=CH-CgHs5-({m-OCH3) 0.7 0.1 41x100 [105:78 %
| O -CN “CH=CH-CgH35-p-CF3) 12 0.3 56x108 |10-5:82%
o | -OCH; | ON -NH-CH3-CH3 538 6.0 45x107 [109:50%

g | O | -0CH -CH=CH-CgHs-(p-CF3) 219 25 | s5xi10¥ | 28x108
sh |00 | O -CH=CH-CgHs-(p-CF3) 115 13 13x107 | 2.6x107
6 [ -OCH; | -OC3Hy -CH=CH-CgHs-(p-CF3) 129 39 22x10°7 |103:82%
8j | -och; | -OCH, -CH=CH-CgHs-(m-CH3) 813 9.2 nd " 10-3: 68 %
8k | -OCH3 | -SCH3 | -CH=CH-)-Pyridyl-{6-NHAc) 52 0.6 sox108 [10-3:95%
81 | OCH3 | -SCH;3 ~{CH2)4-CO2CH3 422 54 482107 |105:55%
8m | -SCHy | -OCH3 ~CH=CH-CgHs5-{p-CF3) 393.0 454 1.1x106 [106:41%
8a | -SCHy | -SCH3 “CH=CH-CgHs<(n-OCH3) 569 6.3 66x107 | B7x10®
8| CH3 | CHy -CH=CH-CgHs-(p-CF3) 11.3 13 ad?9 10-5:81 %

a) 1Cy, and K, for Inhibition of specific binding of "H-BK to gulocs pig lievwm (GPI) membranc prepamtions; n = 3-8
b) EC, for inhibition of BK-induced (4 x 10 M) contraction of isolated GPI and rabbit juguler vein (RIV), 2 = &

¢) Not determined
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For the terminal group R3 a great variety of acyl substituents wre tolerated indicating that this residue
interferes with an receptor binding site less important for the affinity of the antagonists. However, the weakex
bindng affmity of 8a and &f suggests that an ethylamino residue is obviously too small for an optimal
imeraction of the antagonists with the B, receptor. All other tervninal residues (i.e. cinnamoyls as in 84, Se,
8g-j end 8m-o, amidobutylamine as in $b, and amidobutancic acid as in 8¢) are well tolemted, indicating that
modifications in this position could be used to adjust the physicochemical propesties of the antagonists in this
series towards the desired route of spplication without concomitant loss in binding affinity,

Accordingly to the recently published SAR studies of closely related series of antagonist on human B,
receptons expressed in CHO ceils by Fujisawa™”, this high olemnce in the N-substituents of the glycine moiety
seems 0 be restricted only to the guines pig iloum B, receptor. They discovered that in this series of
antagonists only compounds with an extended basic framework incorporating an N-terminal cinnamamide
residue on the glycine moiety overcome the species differences in affinity between BK B, recepiors in guinea
pig ileums and humans resulting in highly potent antagonist of the human B, receptor.

Various stiempts to modify the 3-N-methylamidobenzyloxy moiety” failed to produce antagonists of the BK
B, receptor with an binding affinity comparable to this of the reporied quinolines or the benzothiazoles listed in
Table 2. This basic skeleton seems to be an essemtial strucrurs) requirement of antagonists to adopt the
appropriate bicactive conformation.

The synthetic route to obtain the antagonists 13a-h of the benrothiazple series is shown in Scheme 3. The 2-
methyl- and 2-phenyl-substituted 4-hydroxybenzothiszole moieties 12a-b are aynthesized from 2-methoxy-
aniling 9 in a 5-step procedure.’® In the first step of this procedure, amine 9 is acylsted and the resulting amides
are converted to the commesponding thioamides 10a-b. Radical-induced cyclization of 10a-b with potassium
baxacyanoferrate(IlI) gave the 4-methoxy-substituted beazothiszoles 11a-b. Fther clesvage of intermedintes
11a-b gave the desired 4-bydroxybenzothiaznles 12a-b suitable for further modifications. The 4-
hydroxybenzothiazole 12¢ without 8 substituent in position 2 was synthesized acconding to a procedure lmown
from the literature.” These three 4-hydroxybenzothiazoles are thes used for further conversions towards the
antagonists 13s-h listed in Table 2 analogously to the procedures described for the antagonisis of the quinoline
series (Scheme 2).

Scheme 3:
e) “ b )
?‘ 9] 1 ’ @.1 ‘ @_‘ "
] 10a-b 12a-bl12x

1in-b R1= K, CHy. Gy

2) 1. CH,COC] or PRCOCY, NEly, CHC, 0-10 °C, 2h; 2. PS5y, n-buty) acemaie, reflux, 5 b; b) K,Fe(CN),, BOH,
NaOH, H,0, 90 °C, 5 h; &) HI, P, CH,OO.H, reflux, [0 h; d) sae Scheme 1.
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As shown in Table 2, very potent BK B, receptor antagonists derived also in the benzathiazole series. In
camparison to the quinoline series, both the binding affinity towards the B2 receptor as well as the functional
‘ respanse for the 2-methy] benzothiaznles 13b-g, are only slightly deereased. Like for the quinoline antagoaists
a large vasiety of terminal R3-substituents are tolerated in the benzothinzole series, too. However, a dramatic
- drop in binding affinity and in the functional response is cbserved for 13a in which the 2-methyl bearothiazole
moiety of 13b-g is repiaced by & benzothinzole unsubstituted in position 2. The replacement of the 2-methyl
substituted beuzothiazole moiety of 13b-g by a 2-phenyl substituted benzothiszole as in 13h results in & total
losz in binding affinity, These findings subsiantiate that & 2-methyl group is an egsentinl requirement for highly
efficient antagonism of the BK B, receptor in the benzothizrole series.

Table 2: Benzothiazoles:

po—

v

Rl ' - By« ECsg or % inhibitjon ¥
1ICsg ImM] | K;[nM] | GP1[M) RIV [M]
13 | -H -CH=CH-CgHs-(p-Ct3) 1350 160 | 13x100 { 10-5: 17 %
1 | -CH3 —GH=CH-CgHs-{p-CH3) 142 18 | 23x108 | 66%109 |
13 | OH3 -CH=CH-CgH3-{p-CF3) 20 28 | 10x107 | 76x108 |
134 | -CH3 -CH-CH-C4Hs-{m-OCH3) 103 13 | 54x108 | 18x107 |
13 | CH3 ~CH=CH-(2-furyl) 298 3.4 nd® | 18x107
1% | CH -CH=CH-CH=CH; 262 31 | 26x107 | $2x106
13g | CHs ~0-CHa-CgHs 7.8 9.1 nd*® 105: 73 %
. 13h | CeHs ~CH=CH-C¢gHs-(p-CH21) 11000 1300 | 20x105 | 10-5:15%
»

a) - &): soe legend of wble 1

In summary, novel series of O-substitted B-quinolines and 4-benzothinzoles as potent nom-peptide
antagonists of the BK B, receptor based on lead structures delinested by Fujisawa were discovered. The
potency of the quinolines were found o be slightly supetior to those found for the comesponding
benzothiazoles. The most potent antagonist 8d is derived from the quinoline series and exhibits an IC,-value of
0.7 nM and an EC_,-value of 4.1 oM. The described compounds may serve as valuable tools to further aid in
the undersianding of the BK B, receptor.
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Non-peptide Antagonists and Agonists of the Bradykinin B, Receptor

H. Heitsch*

Aventis Pharma Deuischlond GmbH, Di&A, Medicinal Chemistry 63926 Frankfurt/Main, Germany

Abstract: Stimulation of the bradykinin (BK) B, recepior by kinins is associsted with pathophysiological as well as
ponomced benoficial effects. Consequemtly, interference with BK By receptors by cither antagonism or agonism
offers promising therapeutic approaches for the devalopment of drugs for the treatment of various human diseases. BK
By reteptor antagonists may prove useful for the treatment of pathological situstions caused by excessively increased
Toeal kinin concentrations, such ss inflammation, tissue injury and pain. Beneficial effects of peptide BK B; receptor
antagonists in perennia] rhinitis, ssthma and brain  edoma have already been demonsirated i clinical trials. On the
other hand, kinins have also been identified a5 potent vasodilatory and organ-grotective peptides. Therefors, BK By
receptor agonists may have the potential o become valunble therapeutics in the treaiment of cardiovascular diseases
such as hypertension, myocardial hypertroplry, myocandial infarction and mrthythmias as well as dishetic disorders.
For both approaches, potent, sclective and even orally active non-peptide compounds have been discovered recently.
Prototypes of thess novel ‘third genertion® classes of compounds sre the alkylphosphonium salt WIN-64338, the
pscudlopeptide NPC-18884, the thiosemicmbaride bradyzide and ospecially the imidazo{) 2-g}pyridine FR-167344
and the quinolines FR-173657 and LF-16.0687 as non-peptide BK B; recepior aniagonists, whereas the 4-(2-
pyridylmethoxy)-substituted  quinoline FR-190997 and the 3-(2-pyridylmethyl)-substituted benzimidazole FR-
191413 emerged as non-peptide BK B, receptor agonists. These antagonists and sgonists of the BK B, receptor have
tlresdy demomstmied cfficacy a various sanimal models of human disesses, which offers promising therapeutic
approaches for the development of drugs for the treatmert or evea prevention of a variety of severe human diseascs

either via stimulation or via blockade of BK B, receptors.

INTRODUCTION

Humen kinins consists of two endogenous 3
hormoncs, the wmm&m‘m
Gly*-Phe’-Sr.Pro’-Phef-Arp®) and the related decapeptide
kellidine (Lys®-BK), which are formed as ts of the
kallikrein-kinin system (KKXS) [1,2]. They are thought to act
a8 local (paracrine) hormones, scting near the site at which
they are generated. In mammals, the biological effects of
kinins are mediated the activation of two distinct
BK receptor subtypes, By and By [3-6) These kinin
receptors are  G-protein  coupled, seven trensmembrane
receptors and are distributed in a wide variety of cells and
timues BK B; receptors have high affinity for BK and
hllldm:ndmemmuvdyuqrmedmdyhmm
nowly formed kinins. In contrast, BK B, receptors, which
have high affinity for des-Arg®-BK and des-Arg-kallidin,
mmmmnmntmmmum
up-regulated in rcsponse to inflammation/tissue  injury,
whereas they are poorly expressed or absent under normal
(‘resting”) phyziological conditions [7].

The majority of the prominent physiological actiona of
kininz seems to be mcdiated by the stimulation of the

*Address comespondence (0 this suthar at the Soction Head Medicinal
Chernistry Il in the Depariment DI&A Chemistry of Aventis Pharma
Germany GmbH, Industrial Park Hchet, Building G 878, 65926 Frankfin
am Main, Gaxmany; Tel; + 49 69 305 17626; Fax: + 49 69 331359; E-mail-
hoiger heitschifaventia.com
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constitutive BK B3 receptor. The data collected with potent
and metmbolically stable BK B receptor antagonists support
the assumption that kinins are involved in scveml impoctant
phyuolognlﬁmehnu,mehumguhhmofloulmd
systemic hasemodynamics, vascular permeability, flam-
matory response, ncuronal ectivation, cell proliferation, and
passage of water and electrolytcs across epithelia [2]. Their
physiological role becomes more apparent when local
concentrations are enhanced by blocking their degradation.

In a variety of pudies in animals and in buman it has
been demonstrated over the recent years that stimulation of
BXK B; receptors by kinina is associated with severo patho-
physiological as well as pronounced beneficial physiological
cifects [8-10]. Conscquently, interaction with the BK B;
receptor by either its blockade or its stimulation offers
promiging therapeutic spproaches for drug developments.

THERAPEUTIC POTENTIAL OF BK B; RECEPTOR
ANTAGONISM AND AGONISM

By stimulation of BK B, receptors, kinins exert a wide
variety of diverse biological actions. In various animal
models and humans it has been demonstrated that the
stimulation of BK B; receptors is not only implicated in the
pathogenesis of inflammation, pain and tissue injury, but
also in powerful organ- and cardioprolective mechanisms.
The kinin-mediated effects, their pathophysiological or

© 2002 Bentham Sclence Pablishers Ltd.
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beneficial consequences and the associated scope of possible
target indications for either antagonists or aganists of the
BK B3 recepior are summarized in Fig. 1.

Pathophysisingical Effects of Kinlas

Thu'l:ilmmellingevidmeeﬂm applied or
uﬂogmmnlymtd kining, vis stimulation of BK By
mplln.lcum sensary nexve terminals, pmdu:msplm

metabolites derived from srachidonic acid pnlnuyl like
leukotrienea and cytokines, which also largely contribute to
their proinflammatory and nociceptive properties [1,3,11-
14). Kining also canse the formation of edema by increasing
vascular permenbility, plasma extravasation and contraction
of smooth mnscle cells, promote the migration of cells from
blood to tissnes and activatc various tissue components such
as mast cells, fibroblasts, macrophages and cells of the
immune system {1,1,15-18]. These BK By recepior-mediated
pharmacological cffects are the undeslying czme of the
strong proinflammatory properties of kining, and it is
conlribute significantly to diseases like septic shock,
plnuuuln. dﬂnl, rhinitis, asthma, colitis, arthritis and
pain [89]). These diseases might be promising target

indications for the development of BK B; receptor
antagonists.

As well ss these long-proposed “classical” indications for
BKB;WMMMWW
suggest possible novel attractive indications for their use,
mxch as hepatorenal syndrome, small cell hung cancer,
bacterial and viml infections, ulcemative colitis and
Albzheimer’s disease [9).

Beneficial Physiological Effects of Kinins

puthways
are relessed under conditions of ischemis, (3) local
adminigtration or inhibition of the breakdown of kimina
excris beneficial candine cffects, (4) antagonism of BK B;
receptors wormens iaschemia-induced effects, and (5) kinineg
contribute to the ve effects associsted w

cardioprotecti
ischemic preconditioning [8-10,19).

The observed  vasodilatory, llm'hypemvphlc.
antiproliferative and sntistheroaclerotic efficacy of kinins
mﬂnmmhnunofBKB,reeqwmhumd on the

r(

PR

: : ANTIHYPERTROPHIC PREVENTIONGF | | IMPROVEMENT
i ANTE ANTI-PROLIFERATIVE JINFARCTION ‘OF INSULIN |}
HYPERTENSIVE ANTLAGGREGATORY -REMODELING SENSITIVITY. [
=" | ANTHATHEROSCLEROTIC | | -ARRHYTHMIAS :

Fig. (1) BK-mediasted phsnnacological responses (gray), their associated pathophysiological (red) or beneficial (yellow)
consequances.
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release of the endothelia! mediators nitric oxide (NO),
prostaglanding (PGI;) and tissue plasminogen activator (t-
PA) and triggers ischemic preconditioning and sn increase in
insulin sensitivity [7,19-30]. Through these mechanizms,
lnmm reduce vascular periphoral resistance and, most

ly, meintin the protective function of the
uuhlhelumn [10,19].

The involvement of kinins in cardiovescuiar functions
hes been confirmed in transgenic and knockout mice models
[31]. In a transgenic mouse model, over-expression of
human BK B3 receptor lead to the development of sustained
lifetime hypotension and the enhancement of renal function,
demonstrating the protective effect of the KKS in the
pathogenesis of hypertension [32,33]. Complementary t©
this result, in BK B; receptor knockout mice, disruption of
the BK B; receptors lead to ion, left ventricular
remodeling and functional impairment [34,35).

The described pronounced beneficial cardiovascular and
metabolic effects associsted with the stimulation of BK Bs
recepiors by kinins was mainly evidenced by the comparable
effects of cxogenously added BK or ACE inhibitors in a
variety of physiological and pathophysiological conditions.
In different in vitro and in vivo npenmeuul models, it was
observed that BK B3 receptor antagonists atienuated or even
completely abolished most of the candiovescular effects of
ACE inhibitors a9 well as of BK [10,19,20). It is assumed
that locally increased kinin concenirations as a consequence
of the blockade of ACE, the major kinin-degrading enzyme,
significantly contributes to the spparent beneficial effects of
ACE inhibitors, including their antihypertensive and renal
cffects, their imhibitory effect on myocardial hypertrophy and
flh'ﬂ!ll,ﬂlﬂl’lnhll‘lllylhﬂllﬂllﬂ mﬁm—uurednun;eﬂhm
and their improvement of insulin sensitivity (19,30,36-41).
Therefore, cardiovascular diseases such ss hypericnsion,
nryocardial hypertrophy, myocardisl infarction, post-PTCA
ventricular remodeling, arthythmias or dizbetic disorders
such sz dinbetic might be promising target
indications for the development of BK B3 receptor agonists.

For both approaches, selective, potent and also onally
available non-peptide compounds, which allow even chronic
administretion, have been identified in recent years.
However, further studies are required to demonsirate that
there is a sufficient therapeutic window between the
pathophysiological and beneficial BK By receptor-mediated
effects, which would allow the treatment of inﬂlmmlla'y
disorders and chronic pain with BK B, mqmrllngcmm
without diminution of the beneficial systemic and
cardiovascular effects of endogenous kinins and, vice versa,
the treatment of cardiovascular and metabolic diseases with
BK B; receptor agomists withont concomitant
proinflammatory side cffects, especially upon chronic
administration.

BK B; RECEPTOR ANTAGONISTS

Because of the important role kinina might play in
various diseascs, the search for antagonists for the BK By
receplor to inhibit kinin-mediated pathological actions has
been pursued for many years {42,43). Since the discovery of
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the fimt BK B receplor antagonists like NPC-567 [D-Arg-
Mg-hn—Hyp—Gly—Phe—Sa—D—Fbe—Phe—Alﬂ by Vavrek and
Stewart in 1985 starting with replacement of L-Pro? in the
native hormone by D-Phe as the key sequence alteration o
produce antagonists, several lincar, BK sequence-related
peptide BK By receptor antagonists differing in potency,

tissue selectivity and stability against enzymatic degradation
have besn synthesized and characterized in the Imst two
decades [44]. The most promising, best characterized and
metabolically reasonably stable ‘second generation® peptide
BK B3 receplor antagonists are icatibant (HOE-140, [D-Arg-

Arg-Pro-Hyp-Gly-Thi-Ser-D-Tic-Oic-Arg]) from the former
Hoechst AG and the dimer of two single-chain decapeptide
bradycor (deltibant, CP-0127, [D-Arg-Arg-Pro-Hyp-Gly-Thi-
Ser-D-Phe-Lev-ArgbBSH) from Cortech Inc. [45-47]. Both
antagonists have denonstrated inhibitory eﬂieacy in various
animal models of inflammation, asthma, pain, tissue injury,

scpsis and endotaxic and traumatic shock [8,46,48 ,49].

Icatibant and bradycor have even been cvaluated in clinical
trials on asthma, postoperative pain, systemic inflammatory
response syndrome, sepsis and head injury [8,9). In phase Il
studics HOE-140 was found to be effective in patients with
puuuml rhinitis challenged with house dust mite antigen
and in paticnts with chronic bronchial asthma {50,51),
whereas Bradycor demonstrated efficacy in pu:um with
Gram-ncgative infections and closed head injury [52,53].

Although the overall outcome of these clinical trials was less
convincing than expected, the trials support the assumption
that BK B; receptors play an importait role in the buman
diseases studied.

For many years antagonism of the BK By receptor was
restricted to these peptide antagonists. Despite the relative
stability of the “secand generstion” peptide BK B, receptor,
antagonists, their thcrapeutic potential is limited since
peptides do not posses all the favorable pharmacokinetic
propertics that are required for widespread therapeutic use in
humans. These limitations should be overcome by non-
peptide antagonists which could be suitable for long tenm
oral administration to treat chromic buman discases. In the
previous seven years severnl series of these long-sought
potent, selective snd omnlly active pon-peptide “third
generation’ antagonists of the BK By receptor have been
ldumﬁd.mudmmndmuﬁvemluof
the different series of BK B3 receptor antagonists with
proven in vivo efficacy in specific animal discase models,
WIN-64338, NPC-18884, FR-167344, FR-173657, LF-
16.0687 and bradyzide, arc shown in Fig. 3. Their synthesis
and pharmacological properties will be presented in the
subsequent paragraphs.

WIN-64338

In 1993, Sterling Winthrop researchers siurted to reported
the design, synthesis and pharmacological characterizationof
WIN-64338 as the firmt potent non-peptide antagonist of the
BK B3 receptor, which displayed competitive antagonism in
scvernl In vitro functional assays [54-58]. Key structumal
features of this antagonist is the presence of two tarminsl
positively charged moicties attached to a rigid and

hydrophobic central scaffold at a distance which is in
agreement with that postulated between the two charged




916 Cwrent Madicieal Chemistry, 2003, Vel 9, Ne. §

FR-16T344 (Fjlsawa
GM-B;: ICyg = 0.66 uM n-n, lc.-ls.o-u

w&,_g’r v

o

LE-16.0687 (Fournier)
OM-By:[Cyy ~0.988M  b-B;: ICs = 0.67 oM

Fix. (1). Non-paptide antagonists of the BK B3 receptor.

Arg! and Arg® side chains in an assumed bioactive
conformation of BK [56).

The synthetic route to WIN-64338 is shown in Scheme

1. WIN-64338 (S) was synthesized wiing a linear five step
starting from N-BOC protected L-8-2-
naphthyDalanine 1. This amino acid derivative was coupled
to 4-aminobenzyl alcohol using BOP-Cl in acetonitrile.
Conversion of the obtsined benzylic alcohol 2 to the
comresponding benzylic chloride 3 was accomplithed by
treatment of 2 with methane sulphonyl chloride in the
presence of collidine followed by the addition of excess
lithium chloride. The resulting benzylic chloride 3 was then
reacted with tributyl phosphine in refluxing toluene to

BNSDOCK: «XP__ZHE008A__| >
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NPC-18884 (Scigs Nova)
b-IMRSO fibroblese: K;= 3.3 nM

FR-173657 (Fujisawu)
QPI-B3: ICy =0A60M  b-By: ICyy ™= 1.40 0M

&

n-n,.lc,.-mm n-n. Cg =772 M

produce after subsequent cleavage of N-BOC protecting
group the emmonium salt 4. Finally, 4 was treated with
NN'di 1 carbodiimide in acetomitril to furnish
'WIN-64338 (%) [57).

WIN-64338 exhibits s K; value of 64 oM in a
ndioligand binding assay on human IMR-90 fetal lung
fibroblasts snd demonstrated a competitive inhibition of
BK-stimulated 45Ca?* effhux in the same cells. WIN-64338
also moderaicly inhibited BK-induced contmction of the
GPl. However, besides its particular structure WIN-64338
has several dmwbacks . It exhibits significantly lower
speﬂﬁmtyﬂnnmehmpepudem'mulsmth a high
affinity for muscarinic receptors and species-dependent
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Scheme ). Synthasis of the BK By receptor antagonist WIN-64338 (S) from Sterling Winthrop.

variable affinity for BK B, receplors with a much reduced
binding affinity for buman and mmbbit By receptors ms
compared to the guinea pig BK By receptor [58].

NPC-18884

Following the stmtegy o systomatically reduce the
number of peptide bonds and sizx of the known peptide
leads to identify antagonists with superior profile to the
prior-art ‘second generation® ide BK By receptor
antagonisis led to the identification of NPC-18884 by
researches fram Scios Nova [59-62]. This compound was
denived by rational design from a structurally directed Librury
approach based on a library of the type D-Arg-X-Xg-X3-X4-
Arg [60]. Akhough the pharmacological properties of this
novel BK B receptor sniagonist scem 1o vary according to

( ) the animal species used, it was demonstrated that NPC-
v 18884 caused a dose- and time-dependent inhibition of BK-
and carmageenin-induced acute inflammatory response in a
mouse mode] of pleurisy upon mtmpmtunul and oml
administmtion  [61]. NPC-ISSM given  cither
intrapcritoncally or orally, also exhibited 2 dose-dependent
inhibition of plasma exudation and cell content caused by
intrapleural injection of camrageenin. It was demonstrated
recently that orally dosed NPC-18884 produced potent and
relatively long-lasting paw edema inhibition and
antihyperalgesic effects in rat and mice [62].

FR-167344 and FR-173657

A significant breakthrough in the search for compounds
that block BK B receptors was the identification of different
series of potent non-peptide and orally active ‘third
gencration' BK By receptor antagonists by researchers from
Fujiszwa [63-79]. They discovered & number of imidazo{1,2-
al-pyridine, benzimidazole, quinoxaline and quinoline

BNBOOCID: «XP____ ZMS308A__ 1>

derivatives with high binding nfﬁnlty and selectivity for BK
B;mqnon [69-73). These antagonists were derived from
extengive medicinal chemistry modifications of a unique
nm-pq:uﬁ lﬂddumedbyndlrnmdnndmnmm;
in a serici of angiotensin Il subtype AT; receptor
antagonists. This lead discovery strategy made uge of the
relationship between BK and angiotensin 1l (ANGII) based
on the very high homology (29%) of the ANGII AT,
receptor to the BK B; receptor, which is surpassed among
G-protein coupled only by the BK B; receptors,
which has a 35% homology [69,73].

Representiative and phermacologically intensively
characterized membem of this series are the imidazof1,2-
alpyridine derivative FR-167344 and the quinoline
derivative FR-173657. The synthetic paths to these two BK
By antagonists are outlined in Scheme 2 and Scheme 3,
respectively.

As shown in Scheme 2, FR-167344 (16) can be prepared
in a 13-step procedure via O-alkylation of B-hydroxy-
imidazo[ | 2-alpyridine 11 with the benzylbromide 7 (C). 11
was oblained by treatment of 2-amino-3-hydroxy-pyridine 10
with chloroacetone, whereas 7 derived from nitration of 2,6-
dichlorotoluene & followed by bromination of the
intermediate nitrotoluene  derivative  with N-
bromosuccinimide (NBS) (A). Selective halogenation in
position 3 of the imidazo[l,2-alpyridine moiety with NBS
gave 12. Subscquemt reduction of the nitro group of 11

the corresponding aniline derivative 13, which was
then coupled with the acid chloride of N-phihaloyiglycine to
yield the N-phthaloylglycincamide 14. Alkylation of 14
with methry] iodide followed by deprotection of the amino
group with hydrazine monohydrate provided 15, which was
finally acylated with frary-4-(dimethyl-carbamoyl)-cinnamic
acid 9 o afford FR-167344 (16). The cinmamic acid 9
resuited from 4-formy! benzoic acid 8 by Horner-Emmons-
type  Wittig reaction with methyl(triphenyl-
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Scheme 1. Synthesis of the imidazo[1,2-alpyridine BK B2 receptor antagonist FR-167344 (16) from Fujisawa.

phosphoranylidenc)-acetate, coupling with dimethylamine
angd hydrolysis of the ester group (C) [63-65].

The synthesis of the quinoline derivative FR-173657
(34) is shown im Scheme 3. O-Alkylation of 8-
hydroxyquinoline 19 with the benzylbromide 7 (A) afforded
the nitro derivative 20, which waz reduced to the
eurupondmglmlmezl by treatment with zinc chioride
Imhydnu: in ethyl acetate (C). Subsequent application of
preparative similar to those already described
above finally provided FR-173657 [67,68,71].

With the introduction of a terminal rans-cinnamamide
or trems-3-{3-pyridyl)acrylamide substituted with an amide
or carbamoyl group like in FR-167344 or FR173657 the
species differences between human and guinea pigs could be
overcome [70]. Obviously s plenar substituent in this
position is favorable for interaction with both guinea-pig and
human BK B; receptors. Further modification of the basic
framework by replacement of the imidazo[] 2-alpyridine
moiety in FR-167344 or the quinoline moiety in FR-
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benzimidezole and quinoxaline [71].

In-depth investigations of the stevic requirements for BK
B;bmdmg-ﬁmtyunmnofdlmmdmod:ﬁumumd
conformational malysia by Fujimawa led to the discovery of
&ehymhofﬁeﬂ-mﬂhylmﬂ:moﬂyamdudbm
dichlorobenztne ring and a marked preference of the N-
methylamide bond to adopt n cir-conformation, with the
amide end the phenyl plane almost perpendicular to each
other. These daia might suggest that this class of B, ligands
binds 10 the receptor as the cis-amide conformer and the 2,6-
dichloro-3¥-methylanilide moicty plays a key mole in
stabilizing the active conformation [69,72,73]. The
pharmacophore model including all putative hydmphobic.
clectrostatic, hydrogen donor and acceptor interactions
between the antagonists and the BK B, receptor proposed by
Fujisawa’s rescarchers is depicted in Fig. 3.

FR-167344 and FR-173657 both exhibited high affinity
for BK B3 receptom. In competition binding experiments on -
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Scheme 3. Synthesis of the quinoline BK B3 receptor antagonist FR-173657 (34) from Fujisawa.

membranes from GPl1 snd CHO cells expressing the
recombinant buman BK B, receptor FR-167344 displaced
binding of [H]-BK with 1Csg vahues of 0.66 oM and 13.0
nM and FR-173657 with [Cgp values of 0.46 oM and 14
nM, respectively. They also inhibited BK-induced IP
formation in CHO cells expressing the buman BK B,

with 8 pAz values of 80 and 9.0, respectively
[73,74]. In isolsted argans experiments both antagonists

" acted as competitive antagonists in the human umbilical

vein and in the mbbit jugular vein and as non-competitive
antagonists in the pig coronary artery with pA; values
comparable to those of HOE-140. However, in contrast to
FR-173657, FR-167344 did not show full specificity as a
BK B3 receptor antagonist since it interacts moderately with
the NK systern [79]. FR-167344 as well as FR-
173657 displayed excellent in viwo functional antagonistic
activity  agsinst  BK-induced  hypolension  and
bronchoconstriction in guinea pigs and plasma protein
extravasation, as well as high oral efficacy in differemt
animal models of inflammation such as carrageenin-induced
paw edema in rats and cerulein-induced pancreatitis in rats
[73-75,71.78). For example, they were omlly active against
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BK-induced bronchoconstriction in guinea pigs with EDsg
values of 0.17 mg/kg for FR-167344 and 0.075 mg/kg for
FR-173657 [14].

LF-15.0687

Very potent BK B; receptor antagonists structurally
related to Fyjisawa's quinoline series have also beea reported
from Fournier [80-86). Their antsgonists differ structurally
from those of Fujisawa by the presence of s central
sulfonamide linker replacing the N-methylamide moicty
present in Fujisawa’s antagonists. As in FR-173657, one
terminug of the molecule consists of a dichlorobenzene-
substituted terminal quinoline, linked to a basic terminus
containing cither & piperidine, a pyrrolidine or an
amidinobenzene. Representative and best characterized
examples of this class of BK Bs receptor antagonists are LF-
16.0335 and LF-16.0687 [84-86]. Both compounds have
quite similar structures, oaly differing in the presence of
piperazine ring in LF-16.0335 replacing the propylendiamine
chain in LF-16.0687. However, LF-16.0687 seems 1o be the
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Fig. (3). Pharmacophore mode] from Fujisaws with pulative interactions between FR-173657 and buman BK By receptor.

One synthetic path to LF-16.0687 (33) is given in
Scheme 4. The lincar 10-3icp synthesis of this antagonists
started from 2.6-dichlorobenzoic acid 25, which was
converted into the 3-sulfochloride dmvme 26 by the
treatment with chiorosulfonic acid. of 26 with L-
proline methylester afforded the pymrolidine sulfonamide 27.
Treatment of 27 with SO2Cl and t reduction with

protected propancdiamine
yiclded the amine derivative 32, which finally was acylated
F:"I’I_l';]md' ino benxoic acid o provide LF-160687 (33)

Both compounds proved to be very potent, competitive
and selective sntagonists of human BK B; receptors [84-86).
LF-16.0335 displaced (H}-BK binding in membmme
preparations from CHO cells expressing the cloned human
BK B3 receptor and human umbilical vein with K; values of
084 nM and 234 nM, respectively. The antagonistic
cflicacy at BK B; receplors was also confirmed by showing
that LF-IG.OJJS blocked BK-stimulated IP production in
INT 407 cells and inhibited the BK-induced contraction of

BNSDOCID: «XF_____ 2500308A__1_>

the buman umbilical vein [84]). In competition binding
mdlelm;[’H]-BK.LF-IGOGﬂbomdwlhshmm
and guinea-pig recombinant BK B; receptors expressed in
CHO cells giving K values of 0.67 nM, 1.74 nM and 1.37
nM, respectively. lullobomdmlhenluveBKBzm
ﬁmhumnumbuhulvun.muw-udﬂl’lynldmg&
values of 0.89 nM, 0.28 nM and 0.98 nM, respectively. LF
lG.Ml?mhhndBK-liP;ﬁnntmmlNTm
cells with a pKy wvalue of 8.7. In isolated argans
experiments, LF-16.0687 bechaved as a enmpehuw
sntagonist of BK-medinted contractions giving a pAy value

of 9.1 in GP1. Binding and functional studies performed on(
mmﬂmwdlﬂu'unmmldﬂmnwm“
for the BK B, receptor. A continuons intravenous infision
of LF-16.0687 aptagonized in a dose-depeadent manner and
with a mpid onset of action a BK-induced hypolensive
response in nats. Subcutanecous administration of the
antagonisi at 1.1 pmol/kg to mta also markedly reduced BK.-
induced edema of the stomach, duodenum and pancreas [85].
In addition, in & mt model of closed head trsuma, LF-
16.0687 significantly reduced cercbmal brain edema of the
injured left hemisphere upon continuous infusion of 100
pg/kg/min. over 23 h [86).

Bradyzide

A structurally distinct class of non-peptide BK By
receptor antagonists based on a |-(2-nitrophenyl)-4-benzyl
thiosemicarbazide core developed from a high-throughput
screcning lead wes discovered by rescarchers at Novartis, The
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Scheme 4. Synthesis of the sulfonylpyrrolidine BK B3 receplor antagonist LF-16.0687 (33) from Fournier.

key featurc of these antagonists is their high selectivity for
the rodent over the human BK B, receptors [87,88].

The beat chamacterized BK By antagonist from this series
ia bradyzide (42). whosc synthesis is outlined in Scheme 5
and is iltustrative of the approach adopted for the whole
class of these type of antagonists. The synthesis of bradyzide
41 started with the prepamation of the NNN'-
trimethylethylendiamine spacer 37, which derived from 2-
aminoethanol 34 following Z-protection of the amino group
and conversion into the tosylate 35, subscquent treatment of
35 with N,N, N -trimethylethylencdiamine and deprotection
of the resulting intermediate 36. The spacer 37 is then
coupled in last step of the synthesis of bradyzide to the
carboxyl pgoup of the proline moiety of the
nitrophenylthiosemicarhazide 41, which was obtained from
4-chloro-3-nitro-phenylsulfochloride 38 by a 3-siep
procedure consisting of coupling with L-prolin rers-
butylesicr and treatment with hydrazine monohydraie to
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produce the hydrazide intermediate 39, reaction with
diphenylmethylisothiocyanate and hydrolysis of the flerr-
butylester group of the thiosemicarbazide intermediate 40 to
yicld 41 [87].

Unlike WIN-64338, which is charged at both its
terminals and FR-173657, which is largely hydrophobic in
nature, bradyzide 18 amphiphilic, with a diamine terminal
and a hydrophobic diphenyl methyl moicty at the opposite
terminal. /n vitro, bradyzide exhibited all the characteristics
of a competitive BK B, receptor antaponist. It displaced
BH}-BK binding in NG108-15 cell membranes expressing
the rat BK B; recepior with a K; value of 0.5 nM. However,
when the binding activity of bradyzide was cvaluated against
the human BK B; receptor expressed in COS-7 cells, a
significant lower K; value of only 722 nM was obtined,
demonsirating the strong species selectivity of this
antsgonist being 800 times more potent at the rat than at the
humsn BK B, receptor. At concentrations up to 10 pM,
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Scheme 5. Synthesis of the ﬂliﬂ!llliﬂl‘llllill.: BK B3 receptor antagonist bradyzide (42) from Novartis.

bradyzide does not significantly imteract with & wide variety
of other related Brdizide also inhibited the
increase in 43Ca?* efflux from NG108-15 cells caused by
mmofﬂnBKBzmmﬂupA;ofBOnd
inhibited BK B; receptor-mediated contraction of rat uterus
smooth muscle with a pA; value of 8.6 in a competitive
fashion. /i vivo, bradizide has been shown to inhibit BK-
induced hypotension and plasms extravasation in rats upon
intravenous infusion. Bradyzide also exhibited a long-lasting
oral activity in rodent models of inflammatory bypersigesia
bylevemng Freud’s complete adjuvant-induced mechanical
hyperalgesis in the mt knee joint. In this model, it wes
eqmpounlmﬂlmphmemddlclofun,lndlmm

revealed
that bradyzide achieved onmly very low plasma levels
suggesting a mpid blood clearsnce. The metabolic fate of
this compound in vivo remains to be ascertained in further
experiments.

BK B; RECEPTOR AGONISTS

Investigation of the physiological actions of kinins has
been greatly hampered due 1o their rapid proteglytic
degradation, Munwkmgthekmn—medmed bencficisleffects
mentioned above without an accompanying mpid reversal

BNSCOCTL: «XP___ 2383081 >

associsted with the breakdown of BK by chromic stimmiation
of BK B receptom with non-peptide agonisis may therefore
be a promising spproach for the prevention and treatment of
cardiovascular diseases and dishetic disorders. However, the
talerable extent of such a stimulation has o be explored.

mﬁmmﬂeﬂwmpq:udenxngm

were discovered in 1997, mnbymu( »

Fquu[”—ﬂ] In Fig. 4, FR-190997 and FR-191413 as
representative examples of the ideatified 4-(2-pyridyl-
methoxy)-quinoline and 3-(2-pyridylmethyl) benzimidazole
serics ar shown,

Interestingly, the structures of both of these BK By
receptor agonists is closcly relaied to those of the BK By
receptor sntagonisis like FR-167344 and FR-173657, s
phenomenon which is algn Imown for ANG 11 subtype AT,
receptor agonists and for cholecystokinin subtype CCK,
me:pongonin, which emerged from corresponding closely
related antagonists by small structural modifications [95).
Thekeydnﬁumﬁ.ﬁngfammbetmm(& receptor
sntagonism and agonism in this scries of lnhpnnhgmm
pairs is the substitation of the quinoline moiety in position
4 with an additional 2-pyridylmethoxy group in the case of
FR-190997 and the substilution of the benzimidazole
moicty in position 3 with an additional 2—pyndyln=thyl
group in the case of FR-191413. It is sssumed that
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Fig, (4). Non-peptide agonists of the BK B2 receptor from Fujisawa.

interaction of these residues with the BK B; receplor,
probably via formalion of an edditional hych'o;m band
between the pyridyl nitrogen atom of the agonist as H-

and a H-donor group in the receptor, might be
responsible for stimulating the conversion of the receptor to
an active conformation, which results in productive receptor
G-protein coupling.

Based on the difference in binding behavior of BK and
FR-190997 against peptide and non-peptide antagonisis and
in their pharmacological profile in guinea-pig ileum
preparstions it was suggested recently that the native ligand
and the non-peptide agonists interact differently ot the BK
B; reccptor probably by smbilizing active receptor
conformations which are different [96].

The 4-(2-pyridylmethoxy)-quinoline FR-190997 is the
best characterized member of this class of non-peptide BK
B3 recepior agonists [90-94]. The synthesis of FR-190997
l'ollwrin% 8 convergent l4-steps procedure is depicted in
Scheme 6.

The synthetic path towards FR-190997 (58) started with
the preparation of the thoxy)-quinoline
moiety 47 in 5-step synthetic procedure (A). Condensation
of o-anisidine 43 with cthyl acctoacctate gave the enamine
44, which was converted into the 4-hydroxy quinoline 45 by
refluxing in diphenylether, Treatment of 45 with POCI;
followed by ether cleavage of the methoxy group in
concentrated HBr afforded the 4-chloroquinolinel 46.
Subeequent addition of 46 to a solution of 2-hydroxymethyl
pyridine, NaH and tetrabutylammonium iodide (TBAI) in
dimethytimidazolidinone yiclded the desired building block
47. The trans-4-(methylcarbamoyl)cinnamic acid 49 =
terminal building block introduced in the last step of the
synthesis of FR-190997 was synthesized in 4 steps (B) from

4-formylbenmic acid § by Homer-Emmons-type Witig

reaction with methyl(iriphenyl-phosphoranylidenc)acetate,

BNBDOCID: <XP_____Z2380008A | >
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FR-190997 (Finjisaws)
GPI-By:1Cs =200aM  h-By: [Csg ™ 2.60 uM
PGE, increase (relative 1o BK @ huM): £15.0%

convemion into the intermedinte acid chloride using oxalyl
chloride, reaction with methylamine, and hydrolysis of the
obtained methyl ester with NaOH. The acid chloside of N-
phﬂnlyl;lymu 51 needed for the introduction of the central
glycine moicty of FR-190997 was by beating =
mixture of glycine “mdphﬂulwnhydnde!olbllwedby
treatment with thionyl chloride (C). The final reaction
sequences towards FR-190997 (D) began with commercially
available 2,5-dich 52, which was converted
to the O-protected 3-nitrobenzylic alcohol 53 by nitration,
reduction of the aldehyde group and subsequent protection of
the benzylalcohol intermediate with tert-
butyldiphenyichlorogilane (TBDPSCI). Reduction of the
mmmofﬂmﬂ:hydnmehydmepnthe
corresponding amine S4. This amine was then acylated with
51 followed by N-methylation of the resulting amide
nitrogen after its dq:momuon with NaH with methyliodide
to give compound 58. Dq:olechonohhnholmofss
with NHF, its coaversion into the mesylste 56, coupling of
56 with the quinoiine moicty 47 followed by cleavage of the
phthalimide group yielded the smine which finally
afforded FR-190997 (58) after md:nnhm ‘with the
cinnamic acid derivative 49 wusing 1-ethyl-3(3-
dimethylaminopropyl)carbodiimide (EDCT) and HOBT
coupling agents [89).

FR-190997 is a potent mimetic of the biological actions of
BK. FR-190997 was reported to stimulate IP hydrolysis in
CHO cells transfected with the human BK B; receptor and
to increaze endin E; production in buman
fibroblasts. Moreover, FR-190997 induced a concentration-
dependent contraction of the isolated GP1. However, detailed
in vitro cvaluations on netive human, mbbit and pig vascular
BK B; recepiors revealed that this agonist shows different
intrinsic activity depending on the tissue preparations, acting
as a partial agonist in the human umbilical wvein snd
especislly in the rabbit jugular vein, but as s pure antagonist
in the pig coronary ertery [92]). From this study it was
suggested that the addition of a 2-pyridylmethoxy group to
the basic structure of the antagonist FR173657 might not be
fully sufficient 10 change the pharmacological spectrum of &
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Scheme 6. Synthesis of the quinoline BK B3 receptor agonist FR-190997 (58) from Fujisswa.

e antagonist to that of & full agonist. It is worth noting
that both the onset and offsct rates of action of FR-190997
mmheﬂyﬂmdmﬁounfhmu.mdum; long-
lasting BK B; receptor desensitization in prepamtions
exposcd to FR-190997. In vivo the aganist action of FR-
lMMbmhnmmwdby:nahhqmmﬁmn
hypotensive respanse in anesthetized SHR after continuous
infusion into the abdominal morta. The dumation of the
mmmmmtynlmofm
compound’s resistance to proteolytic degradation. It was also
shown, that FR-190997 upon selective infusion into the
renal artery effectively, and to a greater extent than BK
mﬁl.ledltllnmrﬂe.mduudnlmumumddmrm
without any influence on urinery potsasium excretion in
anesthetized rabbits [93). Snmln results were obtained with
regard to the induction of edems in the rat paw [94].

ENBDOCID: «XP___ . ._2988008A_J_>

FR-191413

Besides the quinoline derivative FR-190997 described
above s sccond promising seties of non-peptide BK B,
receptor agonist with close structural similerity to non-
peptide BK B, receptor satagonists discovered by researchers
st Fujimwa are the 3(2-pyridylmethyl)-substituted
benzimidazoles by FR-191413 [89), One
synthetic route to FR-19141) is ghown is Scheme 7.

Amlogously to the synthesis of FR-190997 the
prepanation of FR-191413 (62) started from 2.5-
dichlorobenzaldyde, which was converted into the TBDPS-
protected benzylic alcohol 85 as commeon building block in
both agonists as slready described above (C). Subsequently,
coopound 55 was acyiated with srans-3-{6-(scetamido)-
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pyridin-3-yllacrylic acid 18 (A) aficr cleavage of its terminal
phthaloyl group by trestment with hydrazine monohydrate to
afford compound 59. In the subsequent steps 59 was
converted into the benzylic bromide 60 by treatment with
NHF followed by reaction with CBr in the presence of
PPh;, which wns then coupled with 2-hydroxy-$-amino-
aniline to yickd the O-alkylated phenyl diamine derivative
61. Condensation of 61 with tetramethyl orthocarhonate and
3N-alkylation of the obtained benximidazole intermediate
finally provided FR-191413 (62) [89]).

The pharmacological properties of this BK B; receptor
agonist have been lcss lnmwely evaluated than those of
FR-190990. For this compound it has only been reported
that it displaced [*H]-BK binding in competition
cxperiments on membranes from GPl and CHO celis
transfected with the human BK B, receptor with 1Csq values
of 200 nM and 2.60 nM, respectively, and stimulated

BNROOCID: <XP_______ZJSB308A_| »

Scheme 7. Syntbetic path towards the benzimidazole BK By receptor agonist FR-191413 (62) from Fujisawn.

prostaglandin 5 production in WI-38 cells [89). These data
are ble to those obtained for FR-190997, indicating
that FR-191413 is in vitro almost equipotent to FR-190997.

CONCLUSION AND PERSPECTIVES

In the last five yeary substantial progress in the search for
non-peptide BK B; receptor antagonists has been made by
the cfforts of scveral research groups. Starting with the
discovery of the unique phosphonium salt WIN-64338 as
rather unspecific non-peptide BK B; receptor antagonist,
other different and more promising series of this novel class
of compaumds have been identificd. The major breakthrough
in the search for the long-sought ‘third generation® of BK By
receplor antagonists, which arc active even upon oral
administration, was based on the pioneering work of
rescarchers from Fujisawa. Representative members of these
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potcut antagonisty of the human BK B; recepior are the
imidazo{1,2-a)pyridine FR-167344 and the quinolinc FR-
173657. In depth pharmacological mlulm of lhuc

diseascs upon orl
administration. With LF-16.0687 from Foumier and the
thiosemicarbazide bradyzide from Novartis further potent
non-peptide BK B, receptor antagonists with proven in vivo
efficacy have also been discovered.

From these serien drug candidates can be expected in the
near future which will ave the pharmacokinetic propertics
required for optimal clinical application in humans to assess
the therapertic potcntial of this novel class of compounds.
Tuwld«:_mforBKBzmq:brmumeuﬂdhe

other hand.

Potent nom-peptide BK B3 receptor agonist have also
been discovered recemily, again by researchers from
Fujissws. Represcotative members of the series with close
structural similarity © Fujisawa’s BK By neceptor
antagonists are the 4-(2-pyridylmethoxy)-quinoline FR-
190997 mnd 3-(2-pyridy! imidazole FR-191413.
Far FR-190997 candio-vascular and renal efficacy has already
been demonstrated in wvo.

efficacy in these diseases withowt potemtisl concomitant
proinflammatory xide effects, especially upon chronic

ABRREVIATIONS

ANGI = Asgictensin Il

ACE = Angiotensin-converting enzyme

BK = Bmdykinin

BSH =« Bissuccinimidobexane

CHO = Chinese hamster ovary

GPl = Guines-pig ilcum

Pl = Phosphoinositoside

Oic = L-(3aS7sS)-octahydroindol-2-carboxylic acid

BNBDOCID: «XP________ ZS6E06A__|_»

SHR = Spontaneous hyperiensive rats
Tic = 1234-tetmhydroisoquinoline-3-carboxylic acid
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The present invention relates to non-peptide, basic compounds and the -
derivatives thereof, baving activity as specific antagonists of bradykinin (BK)
B2 receptor. The BK receptors antagonists are a novel class of medicaments
5  which can be used in all the conditions in which said receptors are involved.
More particularly, the present invention relates to non-peptide
compounds which show high affinity and antagonistic activity towards B2
receptor, having general formula (X):

in which ' (

10

- R; is a hydrogen atom or a C,-C, alkyl group;

- R; and R;, which can be the same or different, are a C,-C, alkyl group,
or R; and R, together with the carbon atom which they are linked to, form a
15 cyclic aliphatic group having 3 to -7 carbon atoms or a heterocyclic aliphatic
group having 3 to 7 atoms, one or two of which are selected from the group N,
O, S and the others being C atoms;
- R4 and Rs, which can be the same or different, are a hydrogen atom or a
Ci-C, alkyl group;
20 - X is selected from the group consisting of halogen, OR;, SRy, CN,

CONFIRMATION COPY

BNSDOCID: «WO___031030MA1 >
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Cl-Cq. ﬂ.lk}'l,

B has at least one amino group with basic characteristics or &

tetraalkylammonium group and can be selected from the group consisting of:
- NR4(CHz)nNHCOY, NRe(CHz):N(Re)-Y, NRg(CH2)uN(Y)z, NRsY, N(Y),
N(YXCH,),Y, and from the residues:

-Oroe O A4, B
O b OO 5

NRsR¢

OO OO (OO

R¢ is a hydrogen atom, C,-Cs alkyl;

=1-12;

Y is selected from: hydrogen, (CH)pY:, (CH2)NRsY, (CH2),N(Y )2,
, -NRg(CH,),Y; or from the following residues:

(CHaPY. (CHa)pY NHRy1 iRW
\ 1 /\ 2)PY1 I[R“ N

T T N NHRu
- N
O O & b
H o
¢ 2 | . ( ’\z =
Az N, N e

T is selected from the group of -NR;Rg, “NR4R;15R19, “ORs;
R, and Ry, which can be the same or different, are a hydrogen atom, a

C;-C, alkyl group, a cyciohexyl group, or NRsR; together are a group selected

from :i) guanidine optionally substituted with 1 or 2 C,-C; alkyl or cyclohexyl

BNEDOCIL: <WO.____G3t00871AL_ >
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groups, ii) a 5-7 membered nitrogen heterocycle optionally containing another
heteroatom selected from O, N, S;

- Yy is selected from the group consisting of NR;Rg, NRR;sR9 or from the
following residues:

DA R S A \ N
CQ & «H 2 o £
NHR;, Ris Ris

NR1s \H NHRy4 El NR15R17 —O \CN_R‘
O R O

- Z is sclected from the group consisting of H, C,-C¢4 alkyl, ORs, SR,
CF3;, OCORg, COR;g, NHCORg, SOaRg, SORg, COzRs, N(Rg)a, Cl, Br, NOg,
NH;, CN, F, imidazole, phenyl, amidine, guanidine, guanidyl-methyl;

10 - Ry is selected from the group consisting of hydrogen, -(CHj)-L,
wherein L is selected from the group of -OH, -NRsRs, -NR14R13R;9, amidine
optionally substituted with 1 or 2 C,-C, alkyl groups, guanidine optionally
substituted with 1 or 2 C,-C, alkyl groups;

- Ry is selected from the group consisting of ORs, NR¢R2;

15 - Ry is selected from the group consisting of hydrogen, -(CHy)q-L,

-(CHz),"NR4~(CHy)¢'L;

- Ryz is a hydrogen atom, C,-Cg alkyl, CORg,

- Rjys is selected from the group consisting of H, C;-C¢ alkyl,
-(CH;), W(CH_), Y1, Y, -COY, -CHy-Y;

20 - R;s i8 selected from the group consisting of hydrogen or straight or
branched C,-C, alkyl groups;

- the -NR;¢R;7 group is 2 5-7 membered nitrogen aliphatic heterocycle

BNEDOCID: <WQ_______D1GIST1A1_)»
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optionally containing another heteroatom selected from O,5,N;

- the -NR;(R;33R;s group is a quaternary ammonium group in which: Ryq
is selected from the group consisting of straight or branched C;-C, alkyl
groups, Ry and Ry, which can be the same or different, are a straight or
branched C,;-C, alkyl group, or -NR;gRyy is a 5-7 membered nitrogen
heterocycle optionally containing another heteroatom selected from O, N, S;

- W = CH,, O, S, NRy, N(Ry);

- p=1-6,q9=1-6.

The present invention also embraces the corresponding
pharmacologically acceptable salts with inorganic or organic acids selected
from the group of: hydrochloric, hydrobromic, hydroiodic, sulfuric,
phosphoric, acetic, trifluoroacetic, propionic, oxalic, malic, maleic, succinic,
malonic, aspartic, glutamic acids and possible geometrical isomers, optical
isomers, due to the presence of chiral centers, or mixtures thereof, including
the racemates. The symbol V'V /' means that the configuration of the
asymmetric cartbon atoms can be either S or R. Amines are known to be
mainly in the protonated form at the physiological pHs, i.e. they are in the
form of quaternary ammonium, therefore this invention also comprises the
analogues in which the amino nifrogen is in the form of tetraalkyl ammonium
salt, i.e. the apalogues in which a quaternary nitrogen independent on pH is
permanently present.

PRIOR ART

Bradykinin (BK) belongs to Kinins and forms, together with Kallidin
and T-Kinin, the sub-group of Kinins present in mammals. Kinins play an
important role as mediators of pain and inflammation, both in the central and
peripheral nervous system. They have peptide nature and bradykinin is, in
particular, & nonapeptide (H-Arg'-Pro’-Pro’-Gly*-Phe’-Ser®-Pro’-Phe®-Arg’-
OH) produced by the body in physiopathological conditions.

BNBDOCIO: <WO____DItONTIAL >
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Two types of Kinins receptors exist, B1 and B2, The main characteristic
of the B1 receptor is that it is more inducible than constitutive. It is expressed
in tissues in inflammation or stress conditions. On the other hand, B2 is a

constitutive receptor normally present in all tissues and ready to detect the -
action of the mediator during the inflammatory processes. The cascade of the-

enzymatic processes which induces Kinins formation and degradation was
described in detail in the review by Bhoola et al.(Bhoola H.D., Figueroa C.D.,
Worthy K., Bioregulation of Kinins: Kallikreins, Kininogens and Kininases,
Phermacological Rev. 1992; 44:4-80). Bradykinin and Kallidin are released
from their protein precursors (known as kininogens), by proteolytic enzymes
named kininogenases. Among these, the main role is played by Kallikreins
which however, once released by the precursor, can exert their action only for
2 short time -as they are quickly destroyed by a series of circulating enzymes
and membranes generically defined as Kininases. One of these Kininases
cleaves bradykinin at the C-terminal arginipe thus forming a des-Arg-BK
which acts as B1 receptor agonist.

The activation of bradykinin B1 and B2 receptors induces relaxation of

vasal muscles with consequent hypotension, increase in vascular permeability,

contraction of smooth muscles of intestine and respiratory tract, stimulation of

nociceptive neurons, alteration of ionic epithelial secretion, production of
nitroxide and release of cytokines by leukocytes and eicosanoids from
different cell types. As a consequence, antagonistic compounds of BK
receptors can be considered a novel class of medicaments supposedly active in
various disorders. Possible therapeutical applications for said antagonists are
inflammatory, allergic and autoimmune disorders, such as asthma and chronic
bronchitis (also induced by irritants), allergic, vasomotor and viral rhinitis,
obstructive pulmonary disease (COPD), rheumatoid arthritis, chronic
inflammatory diseases of the bowel (Crohn’s disease and ulcerative colitis),

ENEDOCID: «WO.______S31038T1AT_ >
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glomerulonephritis, psoriasis, rash, acute and chronic cystitis; degenerative

disorders characterized by fibrosis, such as hepatic cirthosis, glomerulopathies

and pulmonary fibrosis, arteriosclerosis; thanks to their analgesic activity, in

the treatment of both acute and chronic pain, for example in burns, cephales,

5 insects bites, chronic pain in cancer patients; in disorders of the cardiovascular

apparatus such as septic, allergic and post-traumatic shocks, and hepatic

cirrhosis by hepatorenal syndrome; as anticancer and antiangiogenetics; in the
treatment of hypotension and of alopecia.

Different peptide and non-peptide antagonists of bradykinin B2 receptor

10  are known in literature.

After the discovery of the first bradykinin B2 receptor antagonist, NPC-
567, in 1985, a number of peptide antagonists have been synthesized, many of
them, such as Icatibant (HOE-140) and Bradycor (Deltibant, CP-0127), being
already in clinical phase.

15 The first non-peptide B2 antagonist of bradykinin was synthesized by
Sterling Winthrop in 1993, WIN 64338. Said compound, however, showed
low binding activity to the buman B2 receptor. Very interesting activity has
been showed by quinoline and imidazopyridine derivatives claimed by
Fujisawa, which starting from 1996, published pharmacological data and

20 studies concerning the novel non-peptide antegonist FR 173657 and the
analogues thereof. This compound was of paramount importance in the search
for novel non-peptide B2 antagonists due to its selectivity, potency and
activity after oral administration. After the publication of Fujisawa patents,
similar structures were claimed in patents by Fournier and Hoechst. The

25 compounds by Fournier also have a quinoline linked to dichlorobenzene; a
substituted suifonamide connects this part of the molecule to an aromatic ring
(optionally substituted with an amidine) through a basic linker (e.g.:
propylenediamine, piperazine). Fournier announced in May 1998 the start of

BNSDOCID: «WO_____ 0310387141 > m
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the clinical phase I for the non-peptide B2 antt;gonist LF 16.0687 (review:
Altamura M. et al., Regulatory Peptides, 1999, 80, 13-26).
In view of the possible advantages of the non-peptide antagonists

(enzymatic and metabolic stabilities, high bioavailability) over peptide
antagonists, the search for novel non-peptide B2 receptor antagonists is -

desirable.

DETAILED DISCLOSURE

The present invention aims at providing novel non-peptide antagonists,
having a reduced conformational freedom. The present invention discloses
novel compounds of non-peptide nature, i.e. straight or cyclic sulfonamido
derivatives of a,a-disubstituted amino acids, of general formula (I), wherein
R1, Rz, Ry, Ry, Ry, X and B have the meanings defined above.

R
S
R’ Ry

M

The presence of this particular category of amino acids causes
limitations in the molecular conformation, thus allowing modulation and
optimization of the interaction with the receptor through introduction of
suitable pharmacophore groups.

These compounds are characterized both by high affinity and
antagonistic activity towards humen B2 receptor and remarkable metabolic
stability.

The compounds of the present invention are original over the
compounds claimed in patent literature (WO 97/24349, WO 98/03503) in the

ENBDOCID: «WQ__cHONSTIAT_| >
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light of mutagenesis studies, which proved a different interaction with B2
receptor, as well as conformational studies supported by molecular modelling
experiments and NMR analysis, which evidenced a defined, different
conformation compared with that of analogues non containing
o,c-disubstituted amino acids. In particular, a comparative study between the
compounds of present invention and the analogues non-containing
o,o-disubstituted amino acids, showed that different values of the @ and ¥
torsion angles are observed already starting from the intermediates.

The present invention also relates to the analogues in which an amine is
in the form of a tetraalkyl ammonium compound, which is a similar condition
to that of amines at physiological pHs at which their activity is exerted.

In the definitions, C,~C4 alkyl group means a group selected from
methyl, ethyl, n-propyl, isopropyl, n-butyl and t-butyl; C,-C¢ alkyl group
means a group Selected from methyl, ethyl, n-propyl, isopropyl, n-butyl, n-
pentyl, n-hexyl; cyclic aliphatic group having 3 to 7 carbon atoms means a
group selected from cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and
cycloheptyl; aliphatic heterocyclic group having 3-7 atoms means a group
selected from pyrrolidine optionally substituted at the N with a C;-C4 alkyl
group, piperidine optionally substituted at the N with a C,-C4 alkyl group,
tetrahydrofuran, tetrahydropyran, tetrahydrothiopyran; 5-7 membered aliphatic
heterocyclic group means a group selected from pyrrolidine, piperidine,
piperazine, morpholine, thiomorpholine, azepine, diazepine, oxazepine.

More particularly, the present invention relates to the compounds of
general formula (I) in which:

- R, is & hydrogen atom or a C,-C, alkyl group;

- R; and R, which can be the same or different, are a C,-C, alkyl group,
or R; and R, together with the carbon atom which they are linked to, form a
cyclic aliphatic group having 3 to 7 carbon atoms or & heterocyclic aliphatic

BNBDOCD: <WO__C31071A1 >
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group having 3 to 7 atoms one or two of which are selected from the group of
N, O, S and the other being C atoms;
- R4 and Rs, which can be the same or different, are a hydrogen atom or a
C;-Cy alkyl group; -
5 - X is selected from the group consisting of halogen, OR;, SR;, CN, C;-Cs -
alkyl;
- B has at least one amino group with basic characteristics or a
tetraalkylammonium and can be selected from the group consisting of:

o ~O-Ore OO O e

- R is 2 hydrogen atom, C,-C; alkyl;
- Y is selected from: hydrogen, (CH),Y;, (CH2);NR¢Y1, (CH2)N(Y )2,
NR;sR¢, - NR¢(CHz), Y, or from the following residues:

\gﬂz)pﬂ (CHL)pY; \"—NHRu j"LRw _ D R N/\:,>,

N\
" T T NR NH
15 16 H R4

- T is selected from the group of -NR;Rg, -NR4R13R 9, -ORg;

- R; and Ry, which can be the same or different, are a hydrogen atom, a

C1~-C, alkyl group, or NRsRg is a group selected from : i) guanidine optionally

substituted with 1 or 2 C;-C4 alkyl groups, cyclohexyl, ii) a 5-7 membered
20 nitrogen heterocycle optionally containing ancther heteroatom selected from

O, N, S;

- Y, is selected from the group consisting of NRyRg, NR14RsR19 or from

EMBOOGID: <WO_____D3103TIAT_L»
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j 10 to
the following residues:
i NHRyy  NRus Rie
2
ﬂ\\_\'{i‘_z \IIIR“ \nﬂNHR“ \HﬁNR‘IORW
7 7\ /I \
ol A O A Oen

CH,y
e (R O
CH,

- Z is selected from the group consisting of H, C,-C; alkyl, ORs, SRg,
5 CF;, OCORg, COR;9, NHCORg, SOsR¢, SORg, COzRg, N(Rg)2, Cy, Br, NO,,
NH;, CN, F, imidazole, phenyl, amidine, guanidine, guanidyl-methyl;
- Ry is selected from the group consisting of hydrogen, -(CHz)q-L,
wherein L is selected from the -OH group, -NRsRs, -NRj4RsR;9, amidine
optionally substituted with 1 or 2 C;-C, alkyl groups, guanidine optionally
10 substituted with 1 or 2 C,-C, alkyl groups;
- Ry is sclected from the group consisting of OR¢, NRgR;2;
- Rj; is selected from the group consisting of hydrogen, -(CHa).-L,
~(CH,);-NR4~(CHa)L; '
- Ry; is a hydrogen atom, C,-C, alkyl, CORg;
15 - Ry is selected from the group consisting of H, C;-Cs alkyl,
(CH),W(CHY).Y;, Y,-COY,-CHyY;
- Rj4 is selected from the group consisting of straight or branched C,~C,
alkyl groups;
- R15 is selected from the group comsisting of hydrogen or straight or
20 branched C,-C, alkyl groups;
- the -NR;¢R;; group is a 5-7 membered nitrogen aliphatic heterocycle
optionally containing another heteroatom selected from O, S, N;

BNSDOCID: «<WO_____O01GM71AL ) >
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- the -NRyR;y3R;9 group is a quaternary ammonium group in which: R,
is selected from the group consisting of straight or branched C,-C; alkyl
groups, Ryy and R,9, which can be the same or different, are a straight or

branched C;-C, alkyl group, or -NRysRip it & 5-7 membered nitrogen

5  heterocycle optionally containing another heterostom selected from O, N, S;
- W =CHy, O, S, NR,, N(Ry)2;
- p=1-6,q=1-6.
A class of preferred compounds are the compounds of general formula
(), in which: ’
10 - B is selected from the group consisting of the residues:

g e e Wy _{iﬂ.
H}“'CN-&- QN—O—NR.R‘. —'(D‘—Ru —" T\
OO O A O

- Y is selected from: (CH,),Yy, (CHp)NRsY), (CHz),N(Y )2, NRsRs, oF

from the following residues:
15
(CHPY4 (CHa)PY4 NHRy4 RR“ .
\ N \[[ . —N ) Re-N -
T T . NR4s u NHRq4
in which T is selected from the group of -NR4Rg, -ORg
and the other substituents are as defined above.
A particularly preferred class of compounds are the compounds in
20 which:

- R, is a hydrogen atom or methyl;
- R; and R;, which can be the same or different, are selected from methyl
or ethyl, or R; and Rj, together with the carbon atom which they are linked to,

BNBDOCIC: «WO______ 0310387 1A1_L >
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form a cyclic aliphatic group having 3 to 7 carbon atoms;

- R4 and Ry, which can be the same or different, are a hydrogen or a
methyl;

- X is a chlorine atom;

5 - B is B group selected from:

OO OO

in which Ry3 is H, or a Y = Y, group in which Y, is
NHR4

10 NRys
- Ry is selected from the group conmsisting of hydrogen, -(CHa).-L, -
(CH2),-NRy-(CHz)-L wherein L is selected from -OH, -NR;Rs, amidine
optionally substituted with 1 or 2 C,-C, alkyl groups, guanidine optionally
substituted with 1 or 2 C,-C, alky! groups;
15  and the other substituents are as defined above.
A further class of particularly preferred compounds of general formula (T) are
those in which:
- R; and R;, which can be the same or different, are selected from methyl
or ethyl, or R, and R3, together with the carbon atom which they are linked to,
20 form a cyclic aliphatic group having 3 to 7 carbon atoms;
- R, and Rs, which can be the same or different, are a hydrogen or a
methyl;
- X is a chlorine atom;
- B contains at least two amino groups with basic characteristics, in the
25 free or salified form, and is selected from the group of:

BNSDOCID: «WO.__SICMTIAL L » Q
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O 2Om =OOrm
OO OO e

- in which R,; is COY, CH,Y, -(CH3),W(CH2),Y},
- Y is a group (CHy)pY), or is selected from:

\gﬂz)m (CH2PY,
T T
wherein T is selected from -NRsR;, -ORg;

- Rq and Ry, which can be can be the same or different, are a hydrogen

atom, a C,-C,4 alkyl group, or NR;R; is a group selected from : i) guanidine
10 optionally substituted with § or 2 C,-C; alkyl groups, cyclohexyl, ii) a 5-7

membered nitrogen heterocycle optionally containing another heteroatom

sclected from O, N, S;

- Y: is selected from the group comsisting of -NR;R; and from the

residues
\HNHR11 }l‘tRu 1R" . —
" O
R | MRy NRuRy NP

H
O W o O
MY
15 CHy )
- Ry is sclected from the group consisting of hydrogen, -(CHj).L,
wherein L is selected from the group -NRgsRs, amidine optionally substituted
with 1 or 2 C,-C, alkyl groups, guanidine optionally substituted with 1 or 2
Cy-C¢ alkyl groups;
20 and the other substituents are as defined above.
A second class of preferred compounds of general formula (1),

*  ENBDOCT: WO S310371ALL>
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containing at least one tetralkylammonium, are those in which;

- R; is a hydrogen atom or methyl;

- R; and R3, which can be the same or different, are selected from methyl

or ethyl, or R, and R3, together with the carbon atom which they are linked to,
5 form a cyclic aliphatic group having 3 to 7 carbon atoms;

- R4 and Ry, which can be the same or different, are a hydrogen or a

methyl;

- X is a chlorine atom;

- B is selected from the group consisting of NRY, and from the residues:

® e O O —’(:5““
Hy

o OO OO OO

- Y is selected from: Y, COY, (CH),Y:, NR¢(CH2),Y: and from the

residues:
Nl Vet \n,NHRf;
T T NR¢s
- T is selected from the group -NR;Rg, -NR14R;15R19, -OR;
15 - Y is selected from the group consisting of -NR7R3, -NR7R¢Ry4 or from
the following residues:
Ris NR1s NHR,{
\ﬂ NHR \H NRygR17 \L[Rﬁ
and the other substituents are as defined above.
20 The compounds of general formula (I) can be prepared according to

well known synthetic routes.

By way of example, and particularly interesting for the purposes of the
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invention, the compounds of general formula (I) as defined above in which B
is the group —O—cov , can be prepared by condensation, in the presence
5 of a suitable condensing agent, of the intermediate of general formula (1)

N “Rs
'I‘1
N
e
41))
with an acylating group, such as 2,6-diaminohexanoic acid, which is
10 commercially available. Compound (1) (intermediate of general formula (II)

in which R; = H) can be prepared according to the scheme reported in the
following,

BMEDOCI: <WQ,_____OR10MTIAL L >
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Scheme 1

X(Cl, Bx)
Br
c ' + HCIH ﬁ
m-u
80.Cl

@ @
Ru~=CHj, tert-butyl Q:S
YR
t:)

cl | T‘ - o , r
@ &;{ oH ’(

OR14
o 0O
o 0 Re
@ @
HOBor.-
®
Ra
; m
—_—
X 1 X ! x r1
/\l >
oc o o Rs N

Compound (1) is obtained through a series of reactions shown in

Scheme 1. The first step relates consists in the formation of the sulfonamido

5 bond (4) obtained by condensation of intermediates (2) and (3). This reaction
is carried out at room temperature, preferably in acetonitrile/water (2:1), in the
presence of NaHCO,. Said reaction takes place with chlorine - bromine
exchange on the benzyl position: the resulting products mixture is used as
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such as for the subsequent step. The halogen derivatives mixture is then
reacted with a disubstituted hydroxyquinoline (5), in the presence of
potassium carbonate (K;CO;) and potassium iodide (KI), in acetone under
reflux, to obtain the ether derivative (6). The methyl ester of formula (6) in -
5 which R,(~CHj;, is hydrolysed in basic conditions to carboxylic acid (7), -
which is then condensed with Boc-piperazine (8), to afford intermediate (9).
Said condensation reaction is carried out according to a procedure known in
the peptide synthesis, using hydroxybenzotriazole to activate the carboxylic
component, 1 condensing agent such as 1-ethyl-3-(3'- _
10 dimethylpropyl)oarbodiimide and an amount of tertiary amine, |
diisopropylethylamine, corresponding to three equivalents compared with the
condensing agent. Finally, comi)ound (1) is obtained by cleaving the Boc
group from intermediate (9), with a hydrochloric acid solution (4N) in dioxane
and isolating the free amine instead of the hydrochloride.

15 Compound of formula (2) is prepared as described in J. Fluorine
Chemistry, 2000, 101:85-89.
Compound of formula (5), i.e. 2,4-dimethyl-8-hydroxyquinoline
(RRs=CHs), is prepared as disclosed in W09640639.
In case R; is an alkyl group, in particular methyl, alkylation of the
20 sulfonamido group of compound (6) is carried out; by way of example, the
preparation of intermediate (7) in which R; = methyl, is shown in scheme 2.

Scheme 2
] 3
CH, CH, Hy
2~ ¥ S <
OH OCH, OCH,
O, O%R,
m ® ®
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The sulfonamido nitrogen can be alkylated in dimethylformamide using
methyl iodide as alkylating agent and potassium carbonate (K;CO;) as base.

All compounds of general formula (T).can be obtained suitably changing
the procedure of scheme 2, by means of conventional acylation or alkylation
reactions on the nitrogen atom in intermediates such as compound (1) or the
analogues thereof.

The intermediates and final products of the present invention are
recovered and purified through conventional procedures, such as extraction,
crystallizatior;, chromatography, precipitation and the like.

In case intermediates and final products have an asymmetric carbon
atom, when the configuration (R,S) is not specified, the compounds are
racemic compounds or racemates.

In the present invention, the following abbreviations are used:

DCM = dichloromethane; MeOH = methanol; THF = tetrahydrofuran;
DMSO = dimethylsulfoxide; DMF = dimethylformamide; AcOEt = ethyl
acetate; AcOH = acetic acid; TFA

trifluoroacetic acid; pTsOH = para-

toluenesulfonic acid; PPA = poliphosphoric acid;
NBS = N,bromosuccinimide, bpo =  benzoyl peroxide;
Boc = tert-butoxycarbonyl; HOBt =  I-hydroxy-benzotriazole;
HOAt = 1l-hydroxy-7-aza-benzotriazole;, EDC =  l-ethyl-3-(3'-
dimethylpropyl)carbodiimide; DIPEA = diisopropylethylamine;

TLC = thin-layer chromatography; NMR = nuclear magnetic resonance;
FCC = Flash Column Chromatography; tz = retention time.

The intermediates and final products of the present invention were
characterized by analytic HPLC: column Symmetry 300, C18, 5um, 250x4.6
mm, using A (0.1% TFA in H,O) and B (0.1% TFA in acetonitrile) as eluents,
with a gradient of 20 to 80% B in 20 minutes, A=220 nm. For the compounds
characterized through nuclear magnetic resomance (NMR), the values of
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proton chemical shifts are reported, as well as the signal multiplicity and the
number of protons (in brackets). _

The compounds of the invention are used in the treatment of all those
disorders in which the activation of bradykinin receptor has to be blocked or -
reduced. They are particularly suitable for the treatment of inflammatory, -
allergic and sutoimmune disorders, such as asthma and chronic bronchitis,
allergic, vasomotor and viral rhinitis, obstructive pulmonary disease (COPD),
rheumatoid arthritis, chronic inflammatory diseases of the bowel (Crohn’s
disecase and ulcerative colitis), glomerulonephritis, psoriasis, rash, acute and _
chronic cystitis, hepatic cirrhosis, glomerulopathies and pulmonary fibrosis, -
arteriosclerosis, both acute and chronic pain, septic, allergic and post-
traumatic shocks, hepatic cirrhosis by hepatorenal syndrome, hypotension,
alopecia, or as anticancer and antiangiogenetics.

For use in therapy, the compounds of the invention will be suitably
formulated together with pharmaceutically acceptable carriers/excipients.
Preferred are pharmaceutical forms suitable for the oral administration, such
as tablets, capsules, granules, powders, solutions, suspensions, syrups or the
like. These pharmaceutical preparations can be prepared with conventional
procedures using ingredients known in technique, such as ligands, "
disintegrants, lubricants, fillers, stabilizing agents, diluents, dyes, flavours,
wetting agents and other excipients known to those skilled in the art. The oral
formulations also comprise protracted-release forms, such as enteric-coated
tablets or granules. The solid oral compositions can be prepared with
conventional mixing, filling or compression methods. The liquid oral
preparations can be in the form of, for example, aqueous or oily suspensions
or solutions, emulsions, syrups, or can be presented as dry product for
reconstitution with  water or other suitable carrier before use.

The dosage can range depending on the age and general conditions of
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the patient, nature and severity of the disease or disorder and route and type of
administration. As a rule, in case of oral administration to a human adult
patient, the compounds of the present invention will be generally administered
at a total ranging daily dosage from 1 to 1000 mg, preferably from 5 to 300
mg, in a single dose or in subdivided doses.

The following examples illustrate the invention in greater detail.
Example 1
(Intermediate of formula (4) in which Ry,=CH,, Rs=CH;CHj3, R;4=CH,)
Methyl (R)-2-(2,4-dichloro-3-bromomethyl-benzenesulfonamido)-2-methyl
methylbutanoate.
A solution of (R)-methy! 2-(methylamino)-2-methylbutanoate (30 mg, 0.18
mmol) in DMF (2ml) is added with 69 pl (0.40 mmol) of DIEA; then with 125
mg (0.369 mmol) of 2,4-dichloro-3-bromomethyl-benzensulfonyl chloride (2)
at 0°C. The system is left to warm at room temperature; after reacting for
approx. 30 minutes, the solution pH changes from basic to strongly acid. The
reaction is monitored by TLC: disappearance of the spot of 2,4-dichloro-3-
bromomethyl-benzensulfony! chloride and formation of the final product are
observed. DMF is evaporated off under reduced pressure and the reaction
crude is purified on chromatographic column (FCC) eluted with 100%
chloroform, thereby obtaining 49 mg of product as a colourless oil, in a 63%
yield.

HPLC: t;=21.84 min; MS: [M+NH,]*=449.0; '"H NMR (CDCl,): 8.00
(4, 18, J=9.0 Hz), 7.46 (d, 1H, J=9.0 Hz); 4.90 (s, 2H); 3.70 (s,3H); 2.01-1.88
(m, 1H); 1.82-1.68 (m, 1H); 1.36 (3,3H); 0.74 (t, 3H, J=8.4 Hz).
Example 2
(Intermediate of formula (6) in which R~R;=CHj;, R;=CH,, Ry=CH,CH,,
R14~=CH,)
Methyl (R)-2-[2,4-dichioro-3-(2,4-dimethyl-8-quinolinoxymethyl)-benzene-
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sulfonamido]-2-methylbutanoate.

A solution of the products obtained as described in example 1 (49 mg,
0.283 mmol), in anhydrous acetone (10 ml) is added with 110 mg (0.283
mmol) of 2,4-dimethyl-8-hydroxyquinoline, 58 mg of KI (0.349 mmol) "
previously dried over phosphoric anhydride at 75°C, and finally, 80 mg (0.579 -
mmol) of K3COs. The sohation is refluxed for about five hours and a half, until
complete disappearance (monitored by HPLC) of the starting products. After
cooling at room temperature, the is partitioned between AcOEt (50 mi) and a
buffer solution at pH=4 (90 ml). The organic phase is separated and washed
with the buffer solution (50 ml); the aqueous phases are combined, and back-
extracted with about 50 ml of AcOEt. Finally, the organic phase is washed
with water and brine, dried over sodium sulfate, filtered and evaporated to
dryness; the crude product is purified by FCC eluting with hexane/AcOEt
(2:1), to give 79 mg (vield: 53%) of methyl (R)-2-[2,4-dichloro-3-(2,4-
dimethyl-8-quinolinoxymethyl)benzenesulfonamido]-2-methylbutanocate, as a
pale yellow oil.

HPLC : tz=16.19 min; MS: [M+H]'=525.1; 'H NMR CDCl,): 8.02 (d,
1H, J=8.6 Hz); 7.60 (d, 1H, J=8.4 Hz); 7.47 (d, 1H, J=8.6 Hz); 7.36 (t, 1H,
J=8.0 Hz); 7.21 (t, 1H, J=7.6Hz); 7.11 (s, 1H); 6.00 (s, 1H); 5.66 (dd, 2H, °
Ji=14.8 Hz, I,=10.7 Hz); 2.64 (s,3H); 2.62 (s, 3H); 2.05-1.90 (m, 1H, J=42.3
Hz); 1.83-1.71(m, 1H, J=28.7 Hz); 1.47 (s,3H); 0.78 (t, 3H, J=7.4 Hz).

The compounds of the exemples reported in the following were
prepared analogously.

Example 3

(Intermediate of formula (6) in which Ry=Rs=CH,;, Ry=CH,, R;=CH,CH;,
R1+~CH3)

Methyl (S)-2-[2,4-dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)-benzene-
sulfonamido]-2-methylbutanoate.
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HPLC : tz=16.19 min; MS: [M+H]"=525.0; 'H NMR (CDCls): 8.01 (d,
1H, J=8.6 Hz); 7.60 (d,1H, J=8.4 Hz); 747 (d, 1H, J=8.6 Hz); 7.37 (t, 1H,
J=7.8 Hz); 7.12 (t, 1H, J=7.6 Hz); 6.00 (s, 1H); 5.65 (dd, 2H, J,=14.8 Hz,
1;=10.7 Hz); 3.69 (s, 3H); 2.65 (s,3H); 2.10-1.89 (m, 1H); 1.83-1.69 (m, 1H);
1.37 (s,3H); 0.78 (t, 3H, J=7.4Hz).

Example 4

(Intermediate of formula (6) in which R&=Rs=CHj3, R;=Ry=CHj, R;~C(CHj;);)
tert-Butyl 2-[2,4-dichioro-3-(2,4-dimethyl-8-quinolinoxymethyl)-benzene-
sulfonamido]-2-methylpropanoate.

HPLC : tz=14.27 min; MS: [M+H]"=553.1; '"H NMR (CDCl,):8.05 (d,
1H, J=8.6 Hz); 7.61 (d, 1H, J=8.4 Hz); 7.47 (d, 1H, J=8.6 Hz); 7.38 (t, 1H, J=
7.9 Hz); 7.21 (4, 1H, J=7.6 Hz); 7.13 (s, 1H); 6.09 (s, 1H); 5.67 (s, 2H); 2.67
(s, 3H); 2.63 (s, 3H); 1.45 (s, 9H); 1.40 (s, 6H).

Example 5

(Intermediate of formula (6) in which R=H, Rs=CH,, R;=CHj, Rs=CH,CH,,
R14=C(CHs)) |
tert-Butyl 2-[2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzene-
sulfonamido]-2-methylpropanoate.

MS: [M+H]*=539.0; '"H NMR (CDCl;): 8.08 (d, 1H, J=8.6Hz); 8.03 (d,

'1H, J=8.4 Hz); 7.51 (d,1H, J=8.6 Hz); 7.46 (4, 1H, I=7.1 Hz); 7.39 (t, 18,

J=7.6 Hz); 7.35-7.23 (m, 2H); 6.12 (s, 1H); 5.71 (s, 2H); 2.75 (s, 3H); 1.48 (s,
9H); 1.43 (s, 6H).
Example 6
(Intermediate of formula (6) in which R=Rs=CHj, R, and R3, together with
the carbon atom which they are linked to, form a cyclopentyl, Ry4~CHj)
Methyl  1-[2,4-dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)] benzene-
sulfonamido-1-cyclopentanecarboxylate.

HPLC : t3=11.16 min; MS: [M+H]'=537.0; '"H NMR (DMSO): 8.64 (s,
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1H), 8.03 (4, 1H, J=8.6 Hz); 7.79-7.29 (m, SH); 5.59 (s, 2ED); 3.56 (s, 3H);
2.89-2.57 (m, 6H); 1.98-1.85 (m, 4H); 1.60-1.48 (m, 2H); 1.48-1.38 (m, 2H).
Example 7 |

(Intermediate of formula (6) in which R¢=H, R«=CHs, R; and R3, together

with the carbon atom which they are linked to, form a cyclopentyl, R;4~CHjs)
Methyl . 1-[2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)]benzene-
sulfonamido-1-cyclopentanecarboxylate.

HPLC : tz=15.43 min; MS: [M+H]'=523.2; "H NMR (CDCl): 8.07-

8.01 (m, 2H, J1=1.6 Hz, ]2=8.6 Hz); 7.54 (d,1H, J=8.6 Hz); 7.49-7.38 (m,

2H); 7.31 (d, 1H, J=8.4 Hz); 7.25 (dd, 1H, J,=7.5Hz; J;=1.2Hz); 5.70 (s, 2H);
5.48 (s, 1H); 3.66 (s, 3H); 2.73 (s, 3H); 2.21-2.10 (m, 2H); 2.01-1.91 (m, 2H);
1.75-1.65 (m, 4H).

Example 8

(Intermediate of formula (6") in which R;=CHj, Rz and R;, together with the
carbon atom which they are linked to, form a cyclopentane)

Methyl 1-[2,4-dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)]-1-N'-methyl-
benzenesulfonamido-1-cyclopentanecarboxylate.

A solution of methyl 1-[2,4-dichlioro-3-(2,4-dimethyl-8-
quinolinoxymethyl)]benzenesulfonamido-1-cyclopentanecarboxylate (50 mg,
0.093 mmol) in 5 ml of DMF is added with CH,I (19.2 ml, 0.306 mmol) and
29 mg of K,CO; (0.186 mmol), at 0°C under nitrogen atmosphere. After
stirring at room temperature for about 3 hours, the reaction mixture is poured
in 50 ml of buffer solution pH= 4.2, then extracted with AcOEt (3X30 ml).
The organic phase is subsequently washed with water and brine, dried over
sodium sulfate, filtered and evaporated under reduced pressure to obtain 52
mg (0.093 mmol) of desired product as a brown solid, in a quantitative yield.

HPLC : t;=13.56 min; MS; [M+H]*=551.4; 'H NMR (CDCl,): 8.07 (d,
1H, J=8.6 Hz); 7.64 (d, 1H, J=8.6 Hz); 7.17 (s,1H); 5.69 (s, Zi-l); 3.78 (s, 3H);
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3.35 (s, 3H); 2.72 (d, 6H, I=44..9Hz); 2.24 (m, 2H); 1.93 (m, 2H); 1.63 (m, 4H).
Example 9
(Intermediate of formula (7) in which Rs~Rs=CHj;, R;=CHj;, R;=CH;CHj)
Lithium (R)-2-[2,4-dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)-benzene-
5 sulfonamido]-2-methylbutanoate.

A solution of the product de;cribed in example 4 (79 mg, 0.15 mmol) in
THF/MeOH/H,0 (3:2:1, 6 ml) is added with 23 mg (0.96 mmol) of LiOH. The
reaction is stirred at room temperature for about 18 hours, then temperature is
raised to 45°C for about 27 hours, to promote the hydrolysis reaction. THF

10 and MeOH are then evaporated off under reduced pressure, and the alkaline
solution is partitioned between AcOEt (25 ml) and water (25 ml). NaCl is
added to break the resulting emulsion, the two phases are separated, the
aqueous phase is acidified to pH=4 with 4N HCI, then extracted with AcOEt
(25 ml). The organic phase is then washed with brine, dried over sodium

15 sulfate, filtered and dried to afford 64 mg of product as a yellow solid, in an
82% yield.

HPLC tz~14.36 min; MS: [M+H]*=511.0; '"H NMR (DMSO): 8.09 (s,
1H); 8.06 (d, 1H, J=8.6 Hz); 7.73 (d, 1H, J=8.6 Hz); 7.64 (d, 1H, J=8.3 Hz);
7.46 (t, 1H, J=7.9 Hz); 7.34 (d, 1H, J=7.6 Hz); 7.27 (s, 1H), 5.51 (dd, 2H,

20 J1=13.8 Hz, J,=10.8 Hz); 2.61 (s,3H); 2.54 (s, 3H); 1.62 (dd, 2H, J;=14.4 Hz,
1>=7.1 Hz); 1.01 (s, 3H); 0.61 (t, 3H, J=7.1 Hz).

The compounds of the examples reported in the following were
prepared analogously.

Example 10

25 (Intermediate of formula (7) in which R{=Rs;=CHj, R;,=CH,, R;=CH,;CHj)
Lithium  (8)-2-[2,4-dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)-benzene-
sulfonamido]-2-methylbutanoate.

HPLC : tz=14.24 min; 'H NMR (CDCl,): 8.09 (d, 1H, J=8.6 Hz);
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7.62-7.47 (m, 3H, J=48.5 Hz); 7.15 (s, 1H); 5.62 (d, 1H, J=9.6 Hz); 5.56 (s,
1H); 5.47 (d, 1H, J=9.6 Hz); 2.66 (s, 3H); 2.53 (s, 3H); 1.86-1.64 (m, 2H,
J=58.6 Hz); 1.37 (s, 3H); 0.95 (t, 3H, J=7.4 Hz).
Example 11
(Intermediate of formula (7) in which R¢=Rs=CHj;, Ry=Rs=CH3)
2-[2,4-Dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)benzenesulfonamido]-
2-methylpropionic acid.

HPLC : tg=9.09 min; MS: [M-+H]"=497.0.
Example 12
(Intermediate of formula (7) in which Ry~H, Rs~CHj;, R;=R;=CH,)
2-[2,4-Dichloro-3-(2-methyl-8-quinolinoxymethyl)benzenesulfonamido]-2-
methylpropionic acid

HPLC: tz=8.34 min; MS: [M+H]"=483.0, *H NMR (CDCL): 8.68 (d,
1H, J=8.6Hz); 8.17 (d, 1H, J=8.7 Hz); 7.83 (t, 1H, J=8.1 Hz); 7.63 (d, 1H,
J=8.7); 7.75-7.66 (m, 2H); 5.66 (s8,2H); 5.50 (s, 1H); 2.94 (s, 3H); 1.52 (s,
6H).
Example 13
(Intermediate of formula (7) in which R~Rs=CH,, R, and Rj, together with
the carbon atom which they are linked to, form a cyclopentyl)
1-[2,4-Dichloro-3-(2,4-dimethyl-8-quinolinoxymethyl)]benzene-sulfonamido-
1-cyclopentanecarboxylic acid.

HPLC: t3=9.969 min; MS: [M+H]"=523.0
Example 14
(Intermediate of formula (7) in which Rs=H, Rs=CHj;, R, and R3, together
with the carbon atom which they are linked to, form a cyclopentyl)
1-{2,4-Dichloro-3-(2-methyl-8-quinolinoxymethyl)|benzenesulfonamido-1-
cyclopentanecarboxylic acid.

HPLC: eq.: tp=13.18 min(42.6%)-t3=13.35 min(49.4%); MS: [M]
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=507.0; '"H NMR (DMSO): 12.57 (br s, 1H); 8.45 (s, 1H); 8.20 (d, 1H, J=8.4
Hz); 7.76 (d, 1H, J=8.6 Hz); 7.33-7.58 (m, 4H, J=77.1 Hz); 5.53 (s, 2H); 2.59
(s, 3H); 1.94-1.84 (m, 4H, J=42.3 Hz); 1.60-1.30 (m, 4H, J=92.8 Hz).
Example 15
Intermediate  4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-cyclopentanecarbonyl}-piperazine-1-carboxylic acid
tert-butyl ester.
A solution in DMF (2 ml) of the product described in example 15 (0.12mmol),
is added with 22 mg (0.16 mmol) of HOAt and 29 mg (0.15 mmol) of
EDC.HCI]. The mixture is stirred at 0°C for about 30 min, then added with 32
mg (0.18 mmol) of tert-butyl-N-(piperazinyl)carbamate diluted in 2 ml of
DMEF. The mixture is left to warm at room temperature under stirring for 4
hours. The solvent is evaporated off and the product is purified by preparative
chromatography using a column Simmetry Prep™ filled with RP-18 10 pum,
eluting with a gradient of 90% water in acetonitrile to 50% water in
acetonitrile during 40 minutes with a 10 ml/min flow. The fractions
corresponding to the desired product are combined and the solvent is
evaporated off thereby obtaining 48 mg of the product as a colourless oil in a
58% yield.

HPLC : tz=16.68 min; MS: [M+H]'=691.5; '"H NMR (DMSO-ds) &:
8.57 (1H, s), 8.02 (1H, d), 7.80 (1H, d), 7.66 (1H, d), 7.48 (1H, t), 7.35 (1H,
d), 7.29 (1H, s), 5.54 (2H, s), 2.62 (3H, s), 2.55 (34, s), 2.04-1.89 (2H, m),
1.82-1.66 (4H, m), 1.41 (SH, s).
Example 16
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-[ 1-(piperazine-1-
carbonyl)-cyclopentyl]-benzenesulfonamide
A solution of 4N HCl in dioxane (2ml) is dropwise added, at room
temperature, to a methanol solution (4 ml) of the intermediate described in
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Example 15 (0.072 mmol). The mixture is kept under stirring for about an

hour, then evaporated to drynoss under reduced pressure; the residue is taken

up into a MeOH/ toluene solution, which is then evaporated to yield a white

solid. The product is then washed with ethyl ether, filtered, partitioned
between AcOEt (25 ml) and a 5% NaHCO, aqueous solution (25 ml); the two.
phases are separated and the organic phase is washed with 25 ml of a 5%

NaHCO; aqueous solution. The combined aqueous phases are back-extracted

with 25 ml of AcOEt, finally the combined organic phases are washed with

brine, dried over sodium sulfate, filtered and evaporated, thereby obtaining 25

mg a colourless oil in a 66% yield.

HPLC : t3=8.34 min; MS; [M+H]*=591.2; '"H NMR (DMSO-d¢): 8.83
(brs, 2H); 8.64 (s, 1H); 8.02 (d, 1H); 7.82 (d,1H); 7.6-7.4 (m, 4H); 5.58 (s,
2H); 3.4-2.6 (6H); 1.98 (m, 2H); 1.72 (m, 2H); 1.43 (s, 4H)

Example 17
2,4-Dichloro-N-(1,1-dimethyl-2-oxo-2-piperazin-1-yl-ethyl)-3-(2-methyl-
quinolin-8-yloxymethyl)-benzenesulfonamide

HPLC : t3=5.98 min; MS: [M+H]*=551.1; '"H NMR (DMSO-d;): 8.85
(brs, 2H); 8.72 (s, 1H); 8.33 (brs, 1H); 8.07 (d,1H); 7.82 (d,1H); 7.63-7.40 (m,
4H); 5.58 (8, 2H); 3.17 (m, 4H); 2.66 (3,3H); 1.23 (s, 6H)

Example 18
N-[2-[4-(2-(S)-Amino-§-dimethylaminohexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-¢thyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethy!)-
benzenesulfonamide trifluoroacetate.

A solution of 2,6-bis-tert-butyloxycarbonylamino-hexanoic acid (0.060
mmol) and HOAt (11 mg, 0.081 mmol) in DMF (1 ml), cooled at 0°C, is
added with EDC.HCI (17 mg, 0.089 mmol) in a single portion. After stirring
for 30 minutes, the compound described in example 17 (21 mg, 0.037 mmol)
dissolved in 2 m! of DMF is added at 0°C and the mixture is kept at this
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temperature for a further 30 minutes, then left to warm at room temperature.

After approx. 18 hours, stirring is discontinued and DMF is removed
under reduced pressure. The resulting residue is dissolved in 3 ml of a 0.1%
TFA aqueous solution and filtered through Anotop 25. The resulting aqueous
solution is subjected to preparative chromatography eluting with a.gradit of
90% water in acetonitrile to 50% water in acetonitrile during 40 minutes, with
a 10 ml/min flow. The fractions containing the product are recovered and
combined and the solvent is evaporated off, to obtain 20 mg of product as &
colourless oil. The oil is triturated in ethyl ether (3 ml) and filtered under
nitrogen. The resulting solid is washed with ethyl ether and dried under
nitrogen stream to afford 8.8 mg of white solid (yield 26%). The Boc groups
are then removed as in Example 16.

'H NMR (DMSO-ds) 5: 9.38-9.26 (1H, brs), 8.72 (IH, s), 8.38-8.26
(1H, brs), 8.19-8.09 (3H, m), 8.07 (1H, d), 7.83 (1H, d), 7.64-7.39 (4H, m),
5.58 (1H, s), 4.52-4.42 (1H, m), 3.04-2.95 (2H, m), 2.80-2.73 (6H, m),
2.69-2.62 (5H, m), 1.77-1.54 (4H, m), 1.43-1.21 (8H, m).HPFLC t;=8.16 min;
MS: [M+H]"=707.2.
Example 19
N-{2-[4-(6-Guanidinohexyl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-ethyl}-2,4-
dichloro-3-(2-methyl-8-quinolinoxymethyl)benzenesulfonamido-2-methyl-
propionamide tris triflucroacetate HPLC : t3=6.46 min; MS: [M+H]'=692.2.

'H NMR (DMSO-d6) &: 9.38-9.26 (1H, brs), 8.72 (1H, s), 8.38-8.26
(1H, brs), 8.19-8.09 (3H, m), 8.07 (1H, d), 7.83 (1H, d), 7.64-7.39 (4H, m),
5.58 (1H, s), 4.52-4.42 (1H, m), 3.04-2.95 (2H, m), 2.80-2.73 (6H, m),
2.69-2.62 (5H, m), 1.77-1.54 (4H, m), 1.43-1.21 (8H, m).
Example 20
4-{2-[2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-2-methyl-propionyl}-piperazine-1-carboxamidine
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HPLC : t3=6.34 min; MS: [M+H]'=593.3; 'H NMR (DMSO-d¢): 8.71
(s, 1H); 8.06 (d, 1H); 7.82 (d,1H); 7.6-7.4 (m, 5H,); 5.57 (s, 2H); 3.6-3.5 (m,
4H); 2.63 (5,3H); 1.23 (s, 6H)
Example 21

N-[2-[4-(2-(8)-Amino-5-guanidino-pentanoyl)-piperazin-1-yl}-1,1-dimethyl-2- *

oxo-ethyl]-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate.
HPLC :t3=7.62 min; MS: [M+H]"'=707.1. 'H NMR (DMSO-d) 8: 8.73

(1H, s), 8.42-8.32 (1H, brs), 8.26-8.16 (3H, brs), 8.07 (1H, d), 7.82 (1H, d), ..

7.66-7.00 (7H, m), 5.58 (1H, s), 3.19-3.09 (2H, m), 2.67(3H, s), 1.80-1.45
(4H, m), 1.30-1.21 (6H, m).
Example 22
N-{2-[4-(6-Aminohexyl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-ethyl}-2,4-
dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide tris
trifluoroacetate.

HPLC : t3=6.02 min; MS: [M+H]*=649.9. '"H NMR (DMSO0-d) &: 8.80
(1H, s), 8.08 (1H, d), 7.96-7.80 (3H, m), 7.83 (1H, d), 7.70-7.50 (3H, m), 5.60
(1H, s), 4.58 (2H, m), 3.12-3.03 (2H, m), 3.02-2.84 (1H, m), 2.81-2.69 (2H,
m), 1.79 (2H, m), 1.60-1.50 (2H, m), 1.40-1.28 (4H, m), 1.25 (6H, s).
Example 23
N-{2-[4-(Piperazin-2-yl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-ethyl}-2,4-
dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide tris
trifluoroacetate.

HPLC : tg=7.54 min; MS: [M+H]*=663.0. '"H NMR (DMSO0-d¢) &: 8.69
(1H, s), 8.53-8.31 (2H, m), 8.24-8.02 (1H, m), 8.07 (1H, d), 7.81 (1H, d),
7.69-7.41 (4H, m), 5.59 (2H, s), 3.29-3.19 (2H, m), 2.96-2.81 (2H, m), 2.68
(3H, m), 2.39-2.31 (2H, m), 2.06-1.93 (I1H, m), 1.89-1.79 (2H, m), 1.39-1.18
(5H, m).
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Example 24
N-{2-[4-(Piperazin-1-ylacetyl)-piperazin-1-yI]-1,1-dimethyl-2-oxo-ethyl]-2,4~
dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide bis
trifluoroacetate.

HPLC : t,=7.67 min; MS: [M+H]'=667.1. '"H NMR (DMSO-dg) 5: 9.00-
8.78 (1H, brs), 8.74 (1H, s), 8.44-8.21 (2H, brs), 8.07 (1H, d), 7.82 (1H, d),
7.67-7.40 (4H, m), 5.57 (1H, s), 3.66-3.45 (4H, m), 3.36-3.18 (3H, m), 3.12-
2.98 (3H, m), 2.72-2.61 (3H, m), 1.70-1.60 (2H, m), 1.60-1.51 (1H, m), 1.30-
1.21 (7H, m).
Example 25
N-{2-[4-2-(Piperidin-4-yl-acety])-piperazin-1-yl}-1,1-dimethyl-2-oxo-ethyl}-
2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide bis
trifluoroacetate

HPLC: tg=8.32 min; MS: [M+H]*=676.1; '"H NMR (DMSO-dg) 5: 8.69
(1H, s), 8.53-8.31 (2H, m), 8.24-8.02 (1H, m), 8.07 (1H, d), 7.81 (14, 4d),
7.69-7.41 (4H, m), 5.59 (2H, s), 3.29-3.19 (2H, m), 2.96-2.81 (2H, m), 2.68
(3H, m), 2.39-2.31 (2H, m), 2.06-1.93 (1H, m), 1.89-1.79 (2H, m), 1.39-1.18
(9H, m).
Example 26
N-{2-[4-[N-(4-Piperidyl)glycyl]-piperazin-1-yl]-1,l-dimetl;lyl-Z-oxo-ethyl}-
2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide tris
trifluoroacetate

HPLC : t3=7.42 min; MS: [M+H]*=691.2. '"H NMR (DMSO-d¢) 8:
9.16-9.01 (2H, m), 8.76-8.65 (2H, m), 8.43-8.22 (1H, m), 8.07 (1H, d), 7.82
(1H, d), 7.62-7.37 (4H, m), 5.56 (2H, s), 4.25-4.15 (2H, m), 3.01-2.88 (2H,
m), 2.62 (3H, s), 2.27-2.18 (2H, m), 1.80-1.64 (2H, m), 1.25 (6H, s).
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Example 27
N-{2-[4-(4-(2-Aminoethyl)piperazin-1-yl)acetyl)-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tetra trifluoroacetate

HPLC t3=7.59 min; MS: [M+H]'=720.2; 'H NMR (DMSO-d;) §: 8.74
(1H, s), 8.52-8.32 (1H, brs), 8.08 (14, d), 7.83 (1H, d), 7.79-7.45 (6H, m),
5.58 (2H, s), 3.69-3.55 (2H, m), 3.54-3.41 (2H, m), 3.00-2.90 (2H, m), 2.68
(3H, 8), 2.65-2.54 (2H, m), 1.25 (6H, s).
Example 28
N-{2-[4-(3-(R)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1,1-dimethyl-2-
oxo-ethyl}-2,4-dichioro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate

HPLC : t;=7.42 min; MS: [M+H]'=721.1; '"H NMR (DMSO-d;) 5: 8.71
(1H, s), 8.35-8.24 (1H, brs), 8.23-8.02 (3H, m), 8.07 (1H, d), 7.82 (1H, d),
7.65-7.37 (5H, m), 5.57 (2H, s), 4.52-4.42 (1H, m), 3.13-3.04 (2H, m), 2.64
(3H, 3), 1.76-1.63 (2H, m), 1.56-1.17 (11H, m).
Example 29
N-{2-[4-(3-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate

HPLC: t3=7.64 min; MS: [M+H]*=707.1. '"H NMR (DMSO-d¢) 5:
9.59-9.44 (1H, bra), 8.70 (1H, s), 8.24 (1H, brd), 8.06 (1H, d), 7.89-7.76 (4H,
m), 7.60-7.28 (5H, m), 5.56 (2H, s), 3.09-3.00 (2H, m), 2.88-2.73 (7H, m),
2.66-2.59 (3H, m), 1.78-1.52 (4H, m), 1.30-1.21 (6H, m).
Example 30
N-{2-[4-(3-(S}-Amino-7-dimethylamino-heptanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl }-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate
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HPLC : tz=7.59 min; MS: [M+H]*=721.2. 'H NMR (DMSO-d¢) &:
9.52-9.40 (1H, brs), 8.70 (1H, s), 8.27 (1H, brd), 8.06 (1H, d), 7.84-7.71 (3H,
m), 7.82 (1H, d), 7.61-7.28 (5H, m), 5.57 (2H, s), 3.04-2.96 (2H, m),
2.80-2.75 (6H, m), 2.63 (3H, s), 1.65-1.53 (4H, m), 1.40-1.30 (2H, m), 1.25
(6H, s).
Example31
N-(3-Amino-propyl)-4-{2-[2,4-dichloro-3-(2-methyl-quinolin-8-
yloxymethyl)-benzenesulfonylamino]-2-methyl-propionyl}-piperazine-1-
carboxamidine tris trifluoroacetate

HPLC : t;=8.50 min; MS: [M+H]'=650.2; '"H NMR (DMSO-de) 5: 8.70
(1H, s), 8.36-8.27 (1H, m), 8.06 (1H, d),7.85-7.71 (7TH, m), 7.63-7.39 (4H, m),
5.58 (2H, s), 3.30-3.22 (2H, m), 2.90-2.79 (2H, m), 2.64 (3H, s), 1.85-1.74
(2H, m), 1.24 (6H, s).
Example 32
N-[2-[4-(2-(S)-Amino-5-dimethylamino-pentanoyl))-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris triflucroacetate

HPLC : tz=~7.28 min; MS: [M+H]*=693.1. '"H NMR (DMSO-d¢) d:
9.68-9.40 (1H, m), 8.76 (1H, s), 8.33-8.16 (4H, m), 8.06 (1H, d), 7.83 (1H, d),
7.62-7.35 (4H, m), 5.56 (2H, s), 4.60-4.45 (1H, m), 3.12-3.01 (2H, m),
2.79-2.73 (6H, m), 2.62 (3H, s), 1.78-1.59 (4H, m), 1.32-1.19 (6H, m).
Example 33
(S)-N; {2-[1'-(2-Amino-5-guanidino-pentanoyl)-[4,4']bipiperidinyl-1-yl]-1,1-
dimethyl-z-oxo-ethyl}-2,4—dichloro-3-(2-methy1-quinolin-8-yloxymethyl)-
benzenesulfonamide

HPLC : tz=7.96 min; MS: [M+H]'=789.5; '"H NMR (DMSO-dq): 8.57
(s, 1H); 8.22 (d, 1H); 8.06 (bs, 2H); 8.05-8.04 (d,1H); 7.80 (d, 1H); 7.56-7.36
(5H); 5.55 (s, 2H); 3.92-3.84 (m, 1H); 3.11-3.01 (m, 4H); 2.60 (s,3H);
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1.80-0.99 (22H)
Example 34
2,4-Dichloro-N-(2- {4-[2-(3,5-dimethy]-piperazin-1-yl)-ethyl]-3,5-dimethyl-
piperazin-1-yl}-1,1-dimethyl-2-oxo-ethyl)-3-(2-methyl-4a,8a-dihydro-
quinolin-8-yloxymethyl)-benzenesulfonamide

HPLC : tz=5.87 min; MS: [M+H]'=719.2; '"H NMR (DMSO-d¢): 8.90
(d, 1H); 8.76 (s, 1H); 8.27-8.18 (m, 2H); 8.05 (d,1H); 7.85 (d, 1H); 7.56-7.36
(3H); 5.57 (8, 2H); 2.62 (s, 3H); 2.00-2.04 (t, 2H); 1.34-1.16 (18H)
Example 35 '
N-(2-{4-[4<(2<(S)Amino-5-guanidino-pentanoyl)-piperazin-1-yl]-piperidin-1-
yi}-1,1-dimethyl-2-oxo-ethyl)-2,4-dichloro-3-(2-methyl-quinolin-8-
yloxymethyl)-benzenesulfonamide

HPLC :t3=6.65 min; MS: [M-+H]'=790.4; '"H NMR (DMSO-dq): 8.57 (s,
1H); 8.22 (d, 1H); 8.06 (bs, 2H); 8.05 (d,1H); 7.80 (d, 1H); 7.56-7.36 (5H);
5.60 (s, 2H); 4.53-4.37 (4H); 2.62 (s,3H); 1.82-1.45 (8H); 1.28-1.12 (9H)
Example 36
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic acid
[1-(4-piperazin-1-yl-piperidine-1-carbonyl)-cyclopentyl]-amide

HPLC : t3=5.70 min; MS: [M+H]"=674.3; 'H NMR (DMSO-d¢): 8.57
(s, 1H); 8.22 (d, 1H); 8.06 (bs, 2H); 8.04 (d,1H); 7.80 (d, 1H); 7.56-7.36 (SH);
5.60 (s, 2H); 4.53-4.37 (4H); 2.62 (s,3H); 1.82-1.45 (8H); 1.28-1.12 (9H)
Example 37
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethy}l)-benzenesulfinic  acid
(1-{4-[4-(2-8-amino-6-guanidino-hexanoyl)-piperazin-1.yl]-piperidine-1-
carbonyl}-cyclopentyl)-amide

HPLC : tz=7.29 min; MS: [M+H]"=844.4; '"H NMR (DMSO-de): 8.57
(s, 1H); 8.3-8.1 (bs, 3H); 8.02 (d, 1H); 7.82 (d, 1H); 5.58 (s, 2H); 4.65-4.48
(m, 4H); 3.08 (m, 1H); 2.69 (s,3H); 2.61 (m, 3H)
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Example 38
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic  acid
(1-{4-[4-(2-S-amino-5-guanidino-pentanoyl)-piperazin-1-yl]-piperidine-1-
carbonyl}-cyclopentyl)-amide

5 HPLC : tz=7.26 min; MS: [M+H]'=830.4; '"H NMR (DMSO-d;): 8.58
(s, 1H); 8.17 (bs, 3H); 8.02 (d, 1H); 7.82 (d,1H); 5.58 (s, 2H); 4.65-4.28 (m,
5H); 3.11 (m, 1H); 2.69 (s,3H); 2.61 (m, 3H)
Example 39
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic  acid

10 [1-(4-piperidin-4-yl-piperazine-1-carbonyl)-cyclopentyl]-amide

HPLC : t=7.59 min; MS: [M+H]"=674.3; '"H NMR (DMSO-dg): 8.8-8.3
(bs, 3H); 8.02 (d, 1H); 7.82 (d, 1H); 7.80-7.25 (SH); 5.57 (s, 2H); 4.52 (bs,
2H); 2.92 (m, 4H); 2.66 (s,3H); 2.59 (s, 3H); 2.30-1.60 (9H); 1.44 (m, 4H)
Example 40

15 2,4-Dichloro-3-(2-methyl-quinolin-S-yloxymethyl)-benzenesulfiﬁic acid {2-

[4-(2-guanidino-ethyl)-piperazin-1-yl}-1,1~dimethyl-2-oxo-ethyl }-amide

HPLC : tg=5.68 min; MS: [M+H]'=636.3; '"H NMR (DMSO-d;): 8.69
(s, 1H); 8.32 (bs, 1H); 8.06 (d, 1H); 7.82 (d,1H); 7.6-7.4 (TH); 5.57 (s, 2H);
3.6-3.5 (m, 4H); 2.65 (s,3H)

20 Example 41
2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfinic acid (2-
{4-[2-S-amino-5-(N',N"-diethyl-guanidino)-pentanoyl]-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl)-amide

HPLC : tz=7.31 min; MS: [M+H]*=763.4; "H NMR (DMSO-d;): 8.71

25 (s, 1H); 8.22 (m, 3H); 8.05 (d, 1H); 7.82 (d,1H); 7.57 (d, 1H); 7.52-7.34 (5H);
5.55 (s, 2H); 4.50 (s, 1H); 3.19 (m, 4H); 2.62 (s,3H); 1.69 (m, 2H); 1.54 (m,
2H); 1.25 (s, 3H); 1.23 (s, 3H); 1.10 (¢, 6H)
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Example 42
2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfinic acid (2-
{4-[2-R-amino-5-(N',N"tiethyl-guanidino)-pentanoyl]-piperazin-1-y1}-1,1-
dimethyl-2-oxo-ethyl)-amide

HPLC : t3=7.31 min; MS: [M+H]'=763.3; 'H NMR (DMSO-d¢): 8.71°

(s, 1H); 8.22 (m, 3H); 8.05 (d, 1H); 7.82 (d,1H); 7.57 (d, 1H); 7.52-7.34 (5H);
5.55 (s, 2H); 4.50 (s, 1H); 3.19 (m, 4H); 2.62 (8,3H); 1.69 (m, 2H); 1.54 (m,
2H); 1.25 (s, 3H); 1.23 (s, 3H); 1.10 (t, 6H)
Example 43
(2S)-N-(1-{4-[2-Amino-6-(N',N"-diethyl-guanidino)-hexanoyl}-piperazine-1-
carbonyl}-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide

HPLC : t3=8.47 min; MS: [M+H]'=817.2; '"H NMR (DMSO-d): 8.62
(s, 1H); 8.14 (s, 3H); 8.02 (d, 1H); 7.74-7.22 (6H); 5.57 (s, 2H); 4.47 (m, 1H);
3.18 (m, 4H); 3.12 (m, 3H); 2.65 (s,3H); 2.58 (s, 3H); 1.97 (m, 2H); 1.79-1.65
(4H); 1.56-1.25 (8H); 1.10 (t, 6H)
Example 44
N-(1-{4-[2-(S)Amino-6-(N',N"-diethyl-guanidino)-pentanoyl]-piperazine-1-
carbonyl}-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide

HPLC :t3=8.97 min; MS: [M+H}4+=803.2; 'H NMR (DMSO-d): 8.62
(s, 1H); 8.14 (s, 3H); 8.02 (d, 1H); 7.;I4-7.22 (6H); 5.57 (s, 2H); 4.47 (m, 1H);
3.18 (m, 4H); 3.12 (m, 3H); 2.65 (s,3H); 2.58 (s, 3H); 1.97 (m, 2H); 1.79-1.65
(4H); 1.56-1.25 (8H); 1.10 (t, 6H)
Example 45
N-[2-[4-(2<(8)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-

benzenesulfonamide
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'H NMR (DMSO-dg) 6: 9.58-9.44 (IH, brs), 8.73 (1H, ), 8.27-8.11
(3H, m), 8.07 (1H, d), 7.88-7.36 (5H, m), 5.60 (2H, s), 4.56-4.42 (1H, m),
3.07-2.94 (2H, m), 2.81-2.61 (12H, m), 1.79-1.54 (4H, m), 1.46-1.16 (10H,
m). HPLC: ta = 13.34 min. MS: [M+H]" 721
5 Example 46
N-[2-[4-(3 -(S)-Amino-6-dimethylaﬁino—hexanoyl)-piperazin— 1-yl}-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide
'H NMR (DMSO0-d) 5: 9.54-9.41 (1H, brs), 8.69 (1H, s), 8.06 (1H, d),
10 7.88-7.28 (7H, m), 5.57 (2H, s), 3.08-2.99 (2H, m), 2.88-2.73 (7H, m),
2.72-2.57 (6H, m), 1.76-1.53 (4H, m), 1.30-1.20 (7H, m). HPLC: ty = 13.56
min MS: [M-+H]* 721
Example 47
N-[2-[4-(3-(8)-Amino-6-dimethylamino-heptanoyl)-piperazin-1-yl]-1,1-
15  dimethyl-2-oxo-ethyl]-2,4-dichioro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide
'H NMR (DMSO-dg) 8: 9.51-9.37 (1H, brs), 8.69 (1H, s), 8.06 (1H, d),
7.87-7.29 (TH, m), 5.57 (2H, s), 3.05-2.95 (2H, m), 2.86-2.73 (7H, m), 2.73-
2.55 (6H, m), 1.67-1.52 (4H, m), 1.43-1.29 (2H, m), 1.24 (6H, s). HPLC:
20 tp=13.56 min. MS: [M+H]" 735
Example 48
N-[2-[4-(2-(S)-Amino-5-guanidino-pentanoyl)-piperazin-1-yl]-1,1-dimethyl-2-
oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide
25 'H NMR (DMSO-d) 5: 8.72 (1H, s), 8.24-8.12 (3H, m), 8.07 (1H, d),
7.86-6.92 (9H, m), 5.60 (2H, s), 4.54-4.44 (1H, m), 3.19-3.07 (2H, m),
2.79-2.61 (6H, m), 1.77-1.46 (4H, m), 1.29-1.20 (6H, m). HPLC: t; = 8.32
min. MS: [M+H]" 721
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Example 49
N-[2-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1,1-dimethyl-2-
oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide

5 "H NMR (DMSO-dg) 8: 8.71 (1H, s), 8.24-8.00 (4H, m), 7.88-6.74 (9H, -
m), 5.59 (2H, s), 4.54-4.40 (1H, m), 3.13-3.03 (2H, m), 2.76-2.59 (6H, m),
1.77-1.62 (2H, m), 1.54-1.43 (2H, m), 1.28-1.22 (6H, m). HPLC: tz = 8.38
min. MS: [M+H]* 735
Example 50

10 N-[2-[4-(2-(S)-Amino-5-dimethylamino-pentanoyl))-piperazin-1-yl]-1,1-
dimethyi-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide

'H NMR (DMSO-dg) d: 9.53-9.40 (1H, brs), 8.72 (1H, s), 8.29-8.13
(3H, m), 8.06 (1H, d), 7.86-7.31 (4H, m), 5.58 (2H, s), 4.57-4.46 (1H, m),

15 3.12-3.01 (2H, m), 2.80-2.73 (6H, m), 2.73-2.60 (3H, m), 1.80-1.59 (4H, m),
1.33-1.19 (6H, m). HPLC: tg = 13.44 min, MS: [M-+H]" 707
Example 51
N-[2-[4-(2-(R)-Amino-5-guanidino-pentanoyl)-piperazin-1-yl]-1,1-dimethyl-
2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-

20 benzenesulfonamide

'H NMR (DMSO-d¢) 5: 8.72 (2H, brs), 8.32-8.42 (1H, brs), 8.16-8.22
(3H, brs), 8.17 (1H, d), 7.82 (1H, d), 7.71 (1H, brs), 7.76-6.89 (7H, m), 5.58
(2H, s8), 4.49 (1H, bzs), 3.13 (1H, brs), 1.63-1.77 (2H, brs), 1.44-1.61 (2H,
brs), 1.24 (6H, s). HPLC: tg = 7.45 min. MS: [M-+H]* 709.

25 Example52
N-[2-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1,1-dimethyl-2-
oxo-cthyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide
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'H NMR (DMSO-ds) &: 8.94 (2H, s), 8.71(1H, s), 8.31 (1H, s), 8.08
(18, d), 7.82 (1H, d), 7.75 (3H, brs), 7.63-7.45 (5H, m), 7.44 (1H, d),
7.35-6.60 (4H, m), 5.67 (2H, =), 3.10 (2H, m), 2.82 (2H, m), 2.63 (3H, s5),
1.63-1.49 (4H, m), 1.24 (6H, s).

HPLC: t3 = 7.79 min. MS: [M+H]" 721
Example 53
N-[2-[4-(3-(S)-Amino-7-guanidino-heptanoyl)-piperazin-1-yl]-1,1-dimethyl-2-
oxo-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide

'H NMR (DMSO-ds) 5: 8.95 (2H, s), 8.59 (1H, s), 8.30 (1H, brs), 8.06
(11, d), 7.82 (1H, d), 7.75 (3H, brs), 7.65-7.38 (6H, m), 7.37-6.73 (3H, m),
5.68 (2H, s), 3.07 (2H, m), 2.80 (1H, m), 2.67 (1H, m), 2.63 (3H, s), 1.63-1.29
(6H, m), 1.29-1.18 (6H, s).

HPLC: tg = 7.90 min. MS: [M+H]" 735
Example 54
N-{2-[4-(4-2-(guanidino)ethyl]piperazin-1-ylacetyl)-piperazin-1-ylj-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide

'H NMR (DMSO-ds) 5: 8.62 (1H, brs), 8.25 (1H, brs), 8.23 (1H, d),
8.05 (1H, d), 7.76 (1H, d), 7.60-7.33 (5H, m), 7.18-6.99 (5H, brs), 5.68 (2H,
8), 4.06 (2H, brs), 3.58 (2H, brs), 3.34 (2H, m), 3.17 (4H, brs), 2.89 (4H, brs),
2.73 (2H, m), 2.67 (3H, s), 1.31 (6H, s). HPLC: tg = 7.75 min. MS: [M+H]"
762
Example 55
N-[1-{4-(2-(S)-Amino-5-guanidino-pentanoyl)-piperazine-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dq) d: 8.64 (1H, s), 8.26 (1H, d), 8.15 (2H, brs), 8.05
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(1H, d), 7.83 (1H, d), 7.66-7.36 (SH, m), 7.34-6.85 (5H, brs), 5.68 (2H, s),
4.50 (1H, brs), 3.14 (2H, s), 2.63 (3H, s), 2.07-1.38 (12H, m). HPLC:
ta = 10.63 min. MS: [M+H]" 733
Example 56
N-[1-[4-(2«(S)-Amino-6-guanidino-hexanoyl)-piperazine- 1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-d¢) 5: 8.64 (1H, s), 8.28 (1H, brs), 8.14 (2H, brs),
8.03 (1H, d), 7.83 (1H, d), 7.63-7.38 (5H, m), 7.37-6.82 (5H, m), 5.68 (2H, s),
4.47 (1H, brs), 3.07 (2H, m),), 2.62 (3H, s), 2.04-1.90 (2H, brs), 1.84-1.59
(4H, brs), 1.56-1.37 (8H, m). HPLC: tg = 10.98 min. MS: [M+H]"* 747
Esempio 57
N-[1-[4-(2~(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dg) 5: 9.50 (1H, brs), 8.65 (1H, s), 8.26 (1H, d),

-8.22-8.11 (2H, m), 8.03 (1H, d), 7.83 (1H, d), 7.62-7.35 (SH, m), 5.68 (2H, s),

4.56-4.41 (1H, brs), 3.09-2.92 (2H, brs),), 2.77 (6H, 8), 2.62 (3H, 8), 2.07-1.24
(16H, m). HPLC: tg = 8.19 min. MS: [M+H]" 733
Example 58
N-[1-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dy) 8: 8.65 (1H, s), 8.14 (3H, brs), 8.04 (1H, d), 7.83
(14, d), 7.81-7.44 (5H, m), 7.39-6.76 (3H, s), 5.50 (2H, 8), 4.46 (1H, brs),
3.07 (2H, m), 2.72 (3H, 8), 2.67 (3H, s), 2.03-1.91 (2H, m), 1.80-1.61 (4H, m),
1.53-1.25 (10H, m). HPLC: t = 8.80 min: MS: [M+H]" 761
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Example 59
N-[1-[4-(2-(S)- Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzencsulfonamide tris triflucroacetate

'H NMR (DMSO-dg) 5: 9.44 (1H, brs), 8.64 (1H, s), 8.23-8.10 (3H,
brs), 8.03 (1H, d), 7.83 (1H, d), 7.75 (1H, brs), 7.69-7.33 (8H, m), 5.59 (2H,
s), 4.48 (1H, brs), 3.00 (1H, m), 2.78 (6H, s), 2.74-2.58 (4H, m), 2.60 (6H, s),
2.06-1.23 (14H, m). HPLC: tg = 8.96 min. MS: [M+H]* 747
Example 60 |
(R)-N-[4-(2-(S)-amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dy) 5: 8.60 (1H, s), 8.13 (3H, brs), 8.06 (1H, d), 7.82
(1H, d), 7.79-6.70 (8H, m), 5.59 (2H, s), 4.46 (1H, brs), 4.33-3.34 (8H, m),
3.07 (2H, m), 2.71 (3H, s), 2.56 (3H, 5), 1.86-1.20 (8H, m), 1.09 (3H, s), 0.69
(3H, t).HPLC: t = 8.77 min. MS: [M+H]" 749
Example 61
(R)-N-[1-[4-(2-(8)-Amino-6-dimethylamino-hexanoyl)-piperazine-1-
carbonyl]-1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate | '

TH NMR (DMSO-dg) 8: 9.43 (1H, s), 8.60 (1H, s), 8.15 (3H, brs), 8.05
(1H, d), 7.82 (1H, d), 7.78-7.31 (4H, m), 5.58 (2H, s), 4.47 (1H, s), 3.74 (8H, .
m), 3.00 (2H, m), 2.77 (6H, s), 2.68 (3H, s), 2.60 (3H, 8), 1.87-1.53 (8H, m),
1.10 (3H, s), 0.71 (3H, t). HPLC: t = 8.53 min. MS: [M+H]" 735
Example 62
N-{2-[4-(4-2(Guanidino)ethyl]piperazin-1-ylacetyl)-piperazin-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tetra trifluoroacetate
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'H NMR (DMSO-dg) §: 8.45 (1H, s), 8.02 (1H, d), 7.77 (1H, d), 7.76-
7.33 (4H, m), 7.25-7.12 (4H, brs), 5.68 (2H, s), 4.25-4.10 (2H, brs), 3.75-2.76
(16H, m), 2.75 (3H, s), 2.70 (3H, s), 2.10-0.90- (8H, m).
HPLC: tp =8.90 min. MS: [M+H]" 802
Example 63
N-[1-[4-(2-(R)-Amino-6-amino-hexanoyl)-piperazine-1-carbonyl}-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate
_ 'H NMR (DMSO-ds) &: 8.42 (1H, s), 8.09 (3H, brs), 8.02 (1H, d), 7.78 _
(1H, d), 7.72 (1R, d), 7.70 (3H, brs), 7.51 (1H, t), 7.39 (1H, d), 7.34 (1H, s),
5.53 (2H, s), 4.41 (1H, brs), 3.84-3.46 (8H, m), 2.80 (2H, brs), 2.68 (34, s),
2.62 (3H, ), 1.85-1.23 (14H, m). HPLC: tz = 8.58 min. MS: [M+H]" 719
Examplo 64 :
N-[1-[4-(2-(R)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate
'H NMR (DMSO-dg) 8: 8.42 (1H, s), 8.08 (3H, brs), 8.02 (1H, d), 7.79
(11, d), 7.74 (1H, d), 7.50-7.34 (3H, m), 7.07-6.93 (4H, brs), 5.54 (2H, s),
442 (1H, brs), 3.73 (8H, m), 3.11 (2H, m), 2.68 (3H, s), 2.63 (3H, s),
2.08-1.22 (14H, m). HPLC: tz = 8.74 min. MS: [M+H]" 761
Example 65
N-[2-[4-(3-(8)-Amino-6-guanidino-hexanoyl)-piperazin-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyi-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate
'H NMR (DMSO-d¢) 5: 8.44 (1H, s), 8.02 (1H, d), 7.79 (1H, d),
7.77-7.67 (3H, m), 7.50 (1H, t), 7.43 (1H, t), 7.37 (1H, d), 7.32 (1H, brs),
7.10-6.90 (4H, brs), 5.61 (2H, 8), 3.77-3.41 (9H, m), 3.02 (2H, m), 2.79-2.68
(2H, m), 2.66 (3H, s), 2.59 (3H, 8), 2.06-1.37 (12H, m). HPLC: t3 = 9.02 min.
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MS: [M+H]" 761
Example 6
N-[2-[4-(3-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-carbonyl}-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-d;) 5: 9.47 (1H, brs), 8.61 (1H, s), 8.03 (lH: d), 7.82
(1H, d), 7.81 (38, s), 7.68 (1H, d), 7.51 (1H, t), 7.39 (1H, d), 7.32 (1H, bm),
5.55 (2H, s), 3.52 (8H, m), 3.03-2.84 (2H, brs), 2.76 (3H, s), 2.63 (3H, s), 2.56
(3H, s), 2.03-1.34 (10H, m).HPLC: tg = 8.85 min. MS: [1-\/I+I-1]+ 747
Example 67
N-[l-[4-(.6-Guanidino-hexanoyl)-piperazine-l-oarbonyl]—cyclopentyl]-z,4-
dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfonamide  bis
triflucroacetate

"H NMR (DMSO-dg) &: 8.44 (1H, s), 8.02 (1H, d), 7.79 (1H, d), 7.76-
7.32 (5H, m), 7.05-6.84 (4H, brs), 5.55 (2H, s), 3.66-3.47 (8H, m), 3.10 (2H,
m), 2.68 (3H, s), 2.52 (3H, s), 2.38-2.32 (2H, m), 2.08-1.23 (14H, m). HPLC:
tg = 10.17 min. MS: [M-+H]" 746
Example 68
N-[2-[4-(2<(8)-Amino-6-amino-hexanoyl)-piperazin-1-yl}-1,1-dimethyl-2-oxo-
ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfonamide tris
trifluoroacetate

'H NMR (DMSO-dg) &: 8.72 (1H, m), 8.37-8.28 (1H, d), 8.18-8.11 (3H,
d), 8.07 (1H, d), 7.83 (1H, d), 7.76-7.67 (3H, brs), 7.64-7.40 (4H, m), 5.49
(2H, s), 4.45 (1H, s), 3.65-3.43 (8H, m), 2.83-2.72 (2H, m), 2.65 (3H, s),
1.77-1.31 (6H, m), 1.25 (6H, s). HPLC: tg = 7.30 min. MS: [M+H]" 679
Example 69
N-[2-[4-(2-(S)-Guanidino-6-guanidino-hexanoyl)-piperazin-1-yi]-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
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benzenesulfonamide tris trifluoroacetate
'H NMR (DMSO-dq) 5: 8.44 (1H, s), 8.24 (1H, d), 8.06 (1H, d), 7.79
(1H, d), 7.58 (1H, d), 7.61-7.34 (4H, m), 5.65 (2H, ), 4.78 (1H, m), 3.95-3.46

(8H, m), 3.11 (2H, m), 2.65 (3H, s), 1.79-1.31 (6H, m), 1.28 (6H, s). HPLC:"

ty = 8,04 min. MS: [M+H]J" 763
Example 70
(R)-N-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl})-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyi)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dg) 5: 8.29 (1H, s), 8.64 (1H, d), 7.78 (1H, d), 7.77-
7.69 (3H, m), 7.56-7.31 (4H, m), 7.10-6.96 (4H, brs), 5.64 (2H, s), 3.74-3.14
(11H, m), 2.86-2.76 (2H, m), 2.68 (3H, s), 2.62 (3H, s), 1.91-1.53 (6H, m),
1.14 (6H, s). HPLC: tp = 9.00 min. MS: [M+H]" 749
Example 71
(R)-N-{2-[4-(4-2(CGuanidino)ethyl]piperazin- 1-ylacetyl)-piperazin-1-
carbonyl]-1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tetra trifluoroacetate

'H NMR (DMSO-d¢) 5: 8.32 (1H, s), 8.05 (1H, d), 7.78 (1H, d), 7.76-
7.33 (5H, m), 7.20-7.07 (4H, m), 5.65 (2H, s), 4.24-4.03 (2H, brs), 3.65-3.68
(8H, m), 3.00-2.77 (4H, m), 2.59 (3H, s), 2.54 (3H, s), 1.92-1.77 (1H, m),
1.75-1.63 (1H, m), 1.13 (3H, s), 0.72 (3H, s).

HPLC: t3 = 8.94 min. MS: [M+H]" 790
Example 72
(R)-N-[4-(3-(8)-Amino-6-amino-hexanoyl)-piperazine-1-carbonyl]-1-methyl-
propyl])-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

IH NMR (DMSO-d) 5: 8.58 (1H, s), 8.06 (1H, d), 7.87-7.47 (12H, m),
5.60 (2H, m), 2.84-2.57 (11H, m), 1.87-1.64 (2H, m), 1.66-1.58 (4H, brs),
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1.09 (3H, brs), 0.69 (3H, t). HPLC: tz =8.72 min. MS: [M+H]" 707
Example 73
(R)-N-[4-(3-(8)-Guanidirio-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO0-d¢) 8: 8.30 (1H, s), 8.05 (1H, d), 7.77 (1H, d), 7.72
(1H, d), 7.58-7.31 (5H, m), 7.14-6.88 (8H, brs), 5.64 (2H, s), 3.97-3.86 (1H,
brs), 3.79-3.44 (8H, m), 3.17-3.10 (3H, m), 2.67 (34, s), 2.66 (2H, m), 2.66
(2H, m), 2.61 (3H, s), '1.90-1.58 (2H, m), 1.58-1.46 (4H, brs), 1.13 (3H, s),
0.72 (3H, t). HPLC: tz = 9.22 minMS: [M+H]"" 396
Example 74
(R)-N-[4-(3-(S)-Amino-6-dimethylamino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dg) 5: 9.48-9.37 (1H, brs), 8.57 (1H, s), 8.05 (1H, d),
7.82 (1H, d), 7.83-7.26 (7H, m), 5.58 (1H, m), 3.83-3.56 (8H, m), 3.09-2.97
(2H, m), 2.77 (6H, s), 2.67 (6H, s), 1.87-1.48 (6H, m), 1.08 (3H, s), 0.70 (3H,
t). HPLC: tg = 8.81 min. MS: [M+H]" 735
Example 75
(S)-N-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl}-1-
methyl-propyll-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO0-dg) 5: 8.32 (1H, s), 8.13-8.06 (3H, brs), 8.04 (1H, d),
7.78 (1H, d), 7.76-7.36 (SH, m), 7.09-6.93 (4H, brs), 5.64 (2H, s), 4.47-4.38
(1H, brs), 3.96-3.75 (8H, m), 3.12 (2H, m), 2.70 (3H, s), 2.64 (3H, s), 1.91-
1.32 (8H, m), 1.14 (3H, s), 0.72 (3H, t). HPLC: tg = 8.64 min.MS: [M+H]"
749
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Example 76
(S)-N-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate
~ "H NMR (DMSO-dg) 3: 8.32 (1H, s), 8.11-8.03 (3H, brs), 8.04 (1H, d),_

7.78 (1H, d), 7.71 (1H, d), 7.50 (1H, t), 7.39 (1H, t), 7.32 (1H, brs), 7.06-6.90
(4H, brs), 5.63 (2H, 8), 4.47-4.38 (1H, brs), 3.94-3.48 (8H, m), 3.11 (2H, m),
2.67 (3H, s), 2.59 (3H, s), 1.78-1.32 (6H, m), 1.13 (3H, s), 0.72 (3H, ¢).
HPLC: t3 = 8,94 min. MS: [M+H]" 749
Example 77
2,4-Dichloro-N-{ 1-[4-(3(S),6-diamino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesnifonamide
tris trifluoroacetate

'H NMR (DMSO-ds) 8: 8.62 (1H, s), 8.04 (1H, d), 7.90-7.32 (12H, m),
5.59 (2H, s), 3.58-3.41 (8H, m), 2.86-2.56 (9H, m), 2.03-1.21 (12H, m).
HPLC: ty = 8.79 min. MS: [M+H]" 719
Example 78
2,4-Dichloro-N-{1-[4-(3(8),6-diguanidino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfonamide
tris trifluoroacetate

'H NMR (DMSO-ds) 8: 8.60 (1H, s), 8.03 (1H, d), 7.82 (1H, d),
7.78-6.72 (15H, m), 5.57 (2H, s), 3.95-3.83 (1H, brs), 3.15-2.56 (4H, m), 2.68
(6H, 8), 2.03-1.91 (2H, m), 1.79-1.67 (2H, m), 1.54-1.36 (8H, m).

HPLC: t3 = 9.28 min. MS: [M-+H]" 803
Example 79
(Compound of general formula (I) with Ry=Rs =CH3, X=CLR;=H,B =

\8“2)!1\’1
G ® Ry = -COY, Y = T Y1 = NRuRpsRys,

) 2
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T=NRsRg, p=4, Riu=Ryg=Ry5= CH;, R,=Rg=H)
N-{1-[4-(2-(S)-Amino-6-trimethylammonium-hexanoyl)-piperazine-1-
carbonyl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate
5 'H NMR (DMSO0-dg) 8: 8.66 (1H, s), 8.27-8.12 (3H, brs), 8.04 (1H, d),
7.84 (1H, d), 7.81-7.37 (4H, m), 5.60 (2H, s), 4.60-4.42 (1H, brs), 3.70-3.42
(8H, m), 3.24 (2H, m), 3.15 (9H, s), 2.75 (3H, 8), 2.67 (3H, s), 2.04-1.93 (2H,
m), 1.82-1.22 (14H, m), HPLC: tg = 8.61 min. MS: [MT" 761
Example 80
10 N-(1-{4-[3-(S),6-Bis-(N',N"-dicyclohexyl-guanidino)-hexanoyl]-piperazine-1-
carbonyl }-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzensulfonamide tris trifluoroacetate
'H NMR (DMSO0-d;) 8: 8.59 (14, s), 8.02 (1H, d), 7.82 (1H, d), 7.77-
6.88 (10H, m), 5.58 (2H, s), 3.52-3.36 (8H, m), 3.26-3.14 (2H, m), 2.82-2.57
15 (6H, m), 2.04-1.90 (2H, m), 1.87-1.00 (52H, m).
HPLC: tp = 16.91 min. MS: [M+H]" 1131
Example 81
N-{1-[4-(2-(S)Amino-3-piperidin-4-yl-propionyl)-piperazine-1-carbonyl]-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
20 benzenesulfonamide tris trifluoroacetate
'H NMR (DMSO-d¢) 8: 8.65-8.45 (1H, brs), 8.40 (1H, s), 8.38-8,20
(3H, m), 8.02 (1H, d), 7.82 (1H, m), 7.78 (3H, m), 7.72 (1H, d), 5.58 (2H, s),
4.40 (1H, m), 3.80-3.52 (8H, m), 3.40-3.25 (2H, m), 2.89 (6H, s), 2.20-1.28
(15H, m). HPLC: tp = 8.85 min. MS: [M+H]" 745
25 Example 82
N-{1-[4-(2-Trimethylammonium-acetyl)-piperazine-1-carbonyl]-cyclopentyl}-
2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfonamide
bis trifluoroacetate
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'H NMR (DMSO-ds) 8: 8.27 (1H, s), 8.03 (1H, d), 7.77 (IH, d),
7.74-1.37 (4H, m), 5.69 (2H, s), 4.51 (2H, s), 3.75-3.47 (8H, m), 3.29 (9H, 8),

2.70 (3H, 5), 2.66 (3H, &), 2.11-2.01 (2H, m), 1.84-1.73 (2H, m), 1.53-143

(4H, m). HPLC: tg = 9.64 min. MS: [M]* 690
Example 83
N-{1-[4-(4-Trimethylammonium-butanoyl)-piperazine-1-carbonyl]-
cyclopeatyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide bis trifluoroacetate

'H NMR (DMSO-dg) 8: 8.25 (1H, s), 8.02 (1H, d), 7.82-7.70 (2H, m),
7.58-7.33 (3H, m), 5.68 (2H, s), 3.64 (4H, brs), 3.55 (4H, brs), 3.37-3.28 (2H,
m), 3.10 (9H, s), 2.69 (3H, s), 2.65 (3H, 8), 2.50-2.44 (2H, m), 2.11-1.73 (6H,
m), 1.55-1.42 (4H, brs). HPLC: t3 = 9.71 min. MS: [M]"* 718
Example 84
N-{1-[4-(3(R)-Hydroxy-4-trimethylammonium-butanoyl)-piperazine-1-
carbonyl}-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide bis trifluoroacetate

'H NMR (DMSO0-dg) 3: 8.27 (1H, s), 8.02 (1H, d), 7.77 (1H, d), 7.76-
7.33 (4H, m), 5.68 (2H, s), 4.55-4.47 (1H, m), 3.69-3.49 (8H, m), 3.40 (2H, s),
3.18 (9H, s), 2.58 (3H, 8), 2.54 (3H, 8), 2.11-2.00 (2H, m), 1.84-1.73 (2H, m),
1.51-1.43 (4H, m). HPLC: t = 9.44 min. MS: [M]" 734
Example 85
N-[1-{4-(2-(S)-Dimethylamino-6-dimethylamino-hexanoyl)-piperazin-1-yl}-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dg) 8: 9.40 (1H, brs), 8.32 (1H, s), 8.02 (1H, d), 7.77
(1H, d), 7.76-7.33 (4H, m), 5.68 (2H, s), 4.48 (1H, brs), 3.89-3.45 (8H, m),
3.18-3.04 (2H, m), 2.81 (3H, s), 2.79 (3H, s), 2.68 (3H, s), 2.64 (3H, 9),
2.09-1.28 (10H, m). HPLC: tz = 8.65 min. MS: [M+H]" 775
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Example 86
{5-[(1-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzensulfonylamino]-cyclopentanecarbonyl}-piperidin-4-ylmethyl)-

" dimethyl-ammonium]-pentyl }-trimethyl-ammonium tris trifluoroacetate

HPLC: tg = 7.60 min. MS: [M+H]" 775.9
Example 87
{5-[(1-{1-[2,4-Dichloro-~3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzensulfonylamino]-cyclopentanecarbonyl}-piperidine-4-carbonyl)-amino]-
pentyl}-trimethyl-ammonium bis trifluoroacetate salt

HPLC: t = 8.20 min. MS: [M+H]" 761.8
Example 88
N-{1-[4-(2-(S)-Trimethylammonium-6-trimethylammonium-hexanoyl)-
piperazin-1-yl]-cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO0-d;) &: 8.32 (1H, s), 8.02 (1H, d), 7.78 (1H, d), 7.73
(1H, d), 7.59-7.31 (3H, m), 5.68 (2H, s), 4.68-4,60 (1H, m), 4.01-3.56 (8H,
m), 3.36-3.28 (2H, m), 3.22 (9H, s), 3.08 (9H, s), 2.68 (3H, s), 2.63 (3H, s),
2.13-1.43 (14H, m). HPLC: t3 = 8.80 min. MS: M]** 402
Example 89
N-[1-[4-(2-(R)-Trimethylammonium-6-trimethylammonium-hexanoyl)-
piperazin-1-yl]-cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate _

'H NMR (DMSO-dg) 8: 8.30 (1H, s), 8.02 (1H, d), 7.81-7.69 (2H, m),
7.52 (1H, t), 7.43-7.34 (2H, m), 5.67 (2H, s), 4.64 (1H, dd), 3.35-3.28 (1H,
m), 3.22 (9H, s), 3.07 (9H, s), 2.68 (3H, s), 2.64 (3H, s), 2.12-1.97 (3H, m),
1.84-1.72 (3H, m), 1.54-1.43 (4H, m), 1.41-1.27 (1H, m), 1.27-1.13 (1H, m).

HPLC: tg = 7.26 min. MS: [M]" 402
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Exampie 90
N-[1-[4-(2-(S)-Trimethylammonium-6-amino-hexanoyl)-piperazin-1-yl}-
cyclopentyl}]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethy1)-
benzenesulfonamide tris trifluoroacetate

'H NMR (DMSO-dg) §: 8.35 (1H, s), 8.07 (1H, d), 8.01-7.94 (1H, m), -

7.87 (2H, s), 7.80 (1H, d), 7.77-7.59 (3H, brs), 5.74 (2H, s), 4.65-4.58 (1H,
m), 3.98-3.51 (8H, m), 3.22 (9H, s), 2.91 (6H, s), 2.82-2.80 (2H, m), 2.13-1.41
(14H, m). HPLC: t = 8.64 min. MS: [M]" 761
Example 91
N-{1-[4-(6-Trimethylammonium-hexanoyl)-piperazine-1-carbonyl}-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide bis trifluoroacetate

'H NMR (DMSO-dg) 5: 8.30 (1H, s), 8.07 (1H, d), 8.02-7.94 (1H, m),
7.91-7.76 (4H, m), 5.74 (2H, s), 3.67-3.50 (8H, m), 3.34-3.26 (2H, m), 3.07
(94, s), 2.92 (3H, s), 2.68 (3H, s), 2.91 (3H, s), 2.43-2.36 (2H, m), 2.12-1.33
(14H, m). HPLC: tg = 9.99 min. MS: [M]" 746
Example 92
N-(6-Amino-hexyl)-4-{2-{2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-2-methyl-propionyl}-piperazine-1-carboxamidine

'H NMR (DMSO-dg) 8: 8.71 (1H, s), 8.37-8.29 (1H, m), 8.07 (1H, d),
7.82 (1H, d), 7.79-7.64 (5H, m), 7.64-7.41 (3H, m), 5.58 (2H, s), 3.22-3.14
(2H, m), 2.84-2.72 (2H, m), 2.65 (3H, s), 1.59-1.46 (4H, m), 1.35-1.27 (4H,
m), 1.24 (6H, s). MS: [M+H]* 692; HPLC: t3 = 9.16 min
Example 93 _
N-[2-(3-Amino-propylamino)-ethyl]-4-{2-[2,4-dichloro-3-(2-methyl-quinolin-
8-yloxymethyl)-benzenesulfonylamino]-2-methyl-propionyl }-piperazine-1-
carboxamidine.

'H NMR (DMSO-dg) 5: 8.92-8.82 (2H, m), 8.73 (1H, s), 8.39-8.29 (1H,
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brd), 8.07 (1H, d), 7.98-7.85 (6H, m), 7.82 (1H, d), 7.64~7.41 (4H, m), 5.58

(2H, s), 3.18-3.10 (2H, m), 3.10-3.00 (2H, m), 2.94-2.83 (2H, m), 2.65 (3H,

5), 1.96-1.85 (2H, m), 1.25 (6H, 5). HPLC: tz = 8.20 min.; MS: [M+H]" 693

Example 94

N-(3-Amino-propyl)-4-{2-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-

yloxymeﬂnyl)—benzenesulfonylaminb]-2-methyl-propionyl}-piperazine—1-

carboxamidine bis triflucroacetate.

'H NMR (DMSO-dq) 5: 8.57 (1H, s), 8.06 (1H, d), 7.89-7.68 (8H, m),
7.62-7.38 (3H, m), 5.62 (2H, s), 3.32-3.23 (2H, m), 2.92-2.81 (2H, m), 2.69
(3H, s), 2.64 (3H, s), 1.87-1.75 (2H, m), 1.25 (6H, s). HPLC: tg = 9.36 min.;
MS: [M+H]" 664
Example 95
N-(6-Amino-hexyl)-4-{ 1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonylamino]-cyclopentanecarbonyl}-piperazine-1-
carboxamidine bis trifluoroacetate.

'H NMR. (DMSO-ds) 5: 8.41 (1H, s), 8.02 (1H, d), 7.78 (1H, d), 7.76-
1.59 (7H, m), 7.54 (1H, t), 7.43 (1H, d), 7.38 (11, s), 5.64 (2H, 3), 3.76-3.65
(4H, m), 3.55-3.47 (4H, m), 3.24-3.15 (2H, m), 2.85-2.75 (2H, m), 2.69 (3H,
8), 2.63 (3H, s), 2.08-1.98 (2H, m), 1.82-1.72 (2H, m), 1.60-1.51 (3H, m),
1.49-1.42 (3H, m), 1.40-1.24 (4H, m). HPLC: tz = 10.54 min.; MS: [M+H]"
732
Example 96
N-[2-(3-Amino-propylamino)-ethyl]-4-{1-[2,4-dichloro-3-(2,4-dimethyl-
qui;lolin-s-yloxymethyl)-benzenesulfonylamino]-cyclopentnnecarbonyl}-
piperazine-1-carboxamidine bis trifluoroacetate.

'H NMR. (DMSO-dg) 5: 8.97-8.69 (1H, brs), 8.42 (1H, s), 8.02 (1H, d),
7.96-7.74 (5H, m), 7.78 (1H, d), 7.72 (1H, d), 7.51 (1H, 1), 7.39 (1H, d), 7.34
(1K, s), 5.64 (2H, s), 3.83-3.68 (4H, m), 3.61-3.51 (4H, m), 3.11-3.02 (2H,
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m), 2.97-2.88 (2H, m), 2.67 (3H, s), 2.61 (3H, s), 2.07-1.89 (4H, m), 1.81-1.71
(2H, m), 1.52-1.42 (4H, m). HPLC: tg = 9.34 min.; MS: [M+H]* 733
Example 97
N-[2-(4-{1-][2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethy])-
benzenesulfonylamino]-cyclopentanecarbonyl }-piperazin-1-yl)-ethyl]-4-
methyl-piperazine-1-carboxamidine bis trifluoroacetate, |

'H NMR (DMSO0-dg) 5: 8.64 (1H, s), 8.27-8.07 (2H, m), 8.03 (1H, d),
7.82 (1H, d), 7.79-7.72 (1H, m), 7.70-7.40 (2H, m), 5.60 (2H, s), 2.84 (3H, s),
2.76-2.60 (5H, m), 2.03-1.92 (2H, m), 1.79-1.68 (2H, m), 1.48-1.39 (4H, m).

HPLC: tg = 7.04 min; MS: [M+H]" 759
Example 98
2,4-Dichloro-N-{1-[4-(2(R),6-diamino-hexyl)-piperazine-1-carbonyl]-
cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfonamide
tetra trifluoroacetate.

'H NMR (DMSO-dg) 8: 8.53 (1H, s), 8.03 (1H, d), 7.87-7.40 (8H, m),
7.83 (1H, d), 5.60 (2H, s), 2.83-2.56 (8H, m), 2.01-1.92 (2H, m), 1.78-1.64
(2H, m), 1.60-1.32 (10H, m). HPLC: ty = 7.00 min; MS: [M+H]" 705
Examplc 99
2,4-Dichloro-N-{1-[4-(2(R),6-diguanidino-hexyl)-piperazine-1-carbonyl]-
cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfonamide
tetrahydrochloride.

"TH NMR (DMSO0-dg) 5: 8.81-8.65 (2H, brs), 8.30 (1H, s), 8.03 (1H, d),
7.88-7.63 (3H, m), 7.58-6.91 (13H, m), 5.66 (2H, s), 2.75-2.58 (7H, m), 2.14-
1.94 (2H, m), 1.84-1.08 (15H, m). HPLC: ty = 7.30 min; MS: [M+H]" 789
Example 100
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-{1-[4-(2-piperazin-
1-yl-ethyl)-piperazine-1-carbonyl]-cyclopentyl}-benzenesulfonamide tetra
trifluoroacetate.
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TH NMR (DMSO-d¢) &: 8.75-8.62 (3H, m), 8.04 (1H, d), 7.93-7.56 (4H,
m), 5.63 (2H, s), 3.39-3.27 (4H, m), 3.19-3.09 (3H, m), 3.04-2.97 (1H, m),
2.87-2.62 (11H, m), 2.04-1.92 (2H, m), 1.77-1.52 (3H, m), 1.49-1.36 (4H, m).

HPLC: tg = 7.30 min; MS: [M+H}+ 703
Example 101
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-{ 1-[4-(2-piperidin-
4-yl-ethyl)-piperazine-1-carbonyll-cyclopentyl}-benzenesulfonamide.

"H NMR (DMSO-dq) 5: 8.68 (1H, s), 8.61-8.47 (1H, m), 8.34-8.16 (1H,
m), 8.03 (1H, d), 7.93-7.40 (3H, m), 7.84 (1H, d), 7.34-7.17 (2H, m), 5.61
(2H, s), 4.58-4.40 (2H, m), 3.35-3.23 (2H, m), 3.22-3.09 (2H, m), 3.06-2.60
(9H, m), 2.08-1.94 (2H, m), 1.88-1.50 (9H, m), 1.50-1.37 (4H, m), 1.37-1.18
(3H, m). HPLC: tg = 7.50 min; MS: [M+H]" 702
Example 102
{3-[(4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-cyclopentanecarbonyl }-piperazine-1-carboximidoyl)-
amino]-propyl}-trimethyl-ammonium tris trifluoroacetate.

'H NMR (DMSO-ds) 5: 8.37-8.26 (1H, m), 8.07-7.98 (1H, m),
7.83-7.66 (4H, m), 7.56-7.46 (1H, m), 7.44-7.31 (2H, m), 5.73-5.64 (2H, m),
3.82-3.71 (44, m), 3.62-3.52 (5H, m), 3.41-3.26 (4H, m), 3.18-3.06 (SH, m),
2.74-2.60 (6H, m), 2.14-1.96 (5H, m), 1.85-1.73 (2H, m), 1.56-1.43 (4H, m).

HPLC: tg = 9.90 min; MS: [M]" 732

- Example 103

4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-cyclopentarecarbonyl}-N-(3-dimethylamino-propyl)-
piperazine-1-carboxamidine tris trifluoroacetate.

'H NMR (DMSO-d¢) 8: 9.78-9.40 (1H, brs), 8.35-8.22 (1H, m),
8.06-7.94 (1H, m), 7.82-7.57 (5H, m), 7.57-7.46 (1H, m), 7.46-7.32 (2H, m),
5.71-5.63 (2H, m), 3.80-3.66 (4H, m), 3.59-3.48 (4H, m), 3.36-3.26 (2H, m),
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3.15-3.06 (2H, m), 2.86-2.78 (6H, m), 2.73-2.58 (6H, m), 2.12-1.98 (2H, m),
1.98-1.87 (2H, m), 1.83-1.72 (2H, m), 1.54-141 (4H, m). HPLC:
ta = 10.14min; MS: [M+H]" 718
Example 104
N-(1-{4-[(5-Amino-pentylamino)-methyl]-piperidine-1-carbonyl}-
cyclopentyl)-2,4-dichloro-3-(2,4-dimethy}-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate.

'H NMR (DMSO0-dg) 5: 8.52 (1H, s), 8.47-8.32 (2H, m), 8.03 (1H, d),
7.81 (1H, d), 7.78-7.29 (7H, m), 5.58 (2H, 8), 4.44-4.34 (2H, m), 3.06-2.55
(12H, m), 2.02-1.84 (3H, m), 1.82-1.69 (2H, m), 1.68-1.48 (4H, m), 1.48-1.30
(5H, m). HPLC: tg = 7.39 min; MS: [M+H]" 704
Example 105
N-{1-[4-(4-Amino-piperidin-1-ylmethyl)-piperidine-1-carbonyl]-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate.

'H NMR (DMSO-d¢) 5: 9.62-9.24 (1H, m), 8.53 (1H, s), 8.20-7.99 (2H,
m), 8.03 (1H, d), 7.86-7.26 (3H, m), 7.82 (1H, d), 5.59 (2H, s), 4.47-4.31 (2H,
m), 3.11-2.92 (4H, m), 2.84-2,57 (6H, m), 2.15-1.88 (5H, m), 1.88-1.51 (5H,
m), 1.51-1.32 (4H, m). HPLC: t3 = 7.22 min; MS: [M+H]" 702
Example 106
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-(1-{4-[(5-
methylamino-pentylamino)-methyl]-piperidine- 1-carbonyl}-cyclopentyl)~
benzenesulfonamide tris trifluoroacetate.

'H NMR (DMSO-dg) 8: 8.32 (2H, brs), 8.17 (1H, s), 8.01. (1H, d), 7.79-
7.70 (2H, m), 7.50 (1H, 1), 7.37 (1H, d), 7.33 (1H, s), 5.66 (2H, s), 4.42-4.33
(2H, m), 2.98-2.74 (8H, m), 2.67 (3H, s), 2.65-2.57 (SH, m), 2.10-1.88 (3H,
m), 1.85-1.74 (4H, m), 1.71-1.57 (4H, m), 1.53-1.14 (8H, m).

HPLC: tg = 7.56 min; MS: [M+H]* 718
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Example 107
[4-(S)-Amino-6-(4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-cyclopentanecarbonyl }-piperazin-1-yl)-6-oxohexyi]-
trimethylammonium bis trifluoroacetate.

5 'H NMR (DMSO-d¢) 5: 8.27 (1H, s), 8.08-7.99 (1H, m), 7.95-7.72 (4H, m),
7.59-7.51 (1H, m), 7.47-7.37 (2H, m), 5.68 (2H, m), 3.76-3.48 (8H, m), 3.37-
3.24 (2H, m), 3.13-3.06 (5H, m), 2.92-2.79 (1H, m), 2.76-2.63 (7TH, m), 2.13-
199 (2H, m), 1.93-1.74 (3H, m), 1.73-1.60 (2H, m), 1.56-1.42 (4H, m).
HPLC: tg = 10.26 min. MS: {M+H]" 761

10 Biological Activity

The evaluation of the B2 receptor affinity of .the compounds of the
present invention was carried out with studies of binding to the human B2
receptor expressed in human fibroblasts W138, following the procedure
described by Phagoo et al., Br. J. Pharmacol. (1996) 119: 863-868. In the

15 following the binding values are reported expressed as pKi.

The in yivo activity of the compounds of the present invention was
evaluated as effectiveness in inhibiting BK-induced bronchospasm in the
guinea pig, following the procedure described by Tramontana et al., J.
Pharmacol. Exp. Therap., 296:1051-1057, 2001. The compounds of the

20 present invention show higher potency and longer-lasting action than those of
molecules of a similar class which however do not contain alpha,alpha dialkyl

amino acids.
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Compound pKi Compound pKi

(Example N ) (Example N)
25 9.27 26 9.3
31 9.4 29 9.2
5 30 9.1 20 9.2
45 9.2 46 9.3
48 9.2 51 9.4
57 9.0 59 9.0
93 9.0 61 9.3
10 94 9.0 62 9.0
64 9.2 65 9.1
66 9.1 67 9.1
95 9.3 96 9.1
68 9.0 70 9.2
15 71 9.4 72 9.4
73 9.2 74 9:1
98 9.2 80 9.2
81 9.2 38 9.3
39 9.0 100 9.4
20 105 9.0 82 9.2
83 9.4 84 9.2
85 9.3 106 9.4
86 9.4 107 9.7
88 9.7 90 9.9
25 91 93 40 9.7
41 9.3 42 9.4
43 9.4 44 10.1
79 9.2
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1. Compounds of general formula (I):

in which

- R, is a hydrogen atom or a C,-C, alkyl group;

- R, and R,, which can be the same or different, are a C,-C, alkyl group,
10 or Ry and R;, together with the carbon atom which they are linked to, form a

cyclic aliphatic group having 3 to 7 carbon atoms or a heterocyclic aliphatic

group having 3 to 7 atoms, one or two of which are selected from the group N,

O, S and the others being C atoms;

- R, and R, which can be the same or different, are a hydrogen atom or a
15 C;-Cq alk.yl group;

- X is selected from the group consisting of halogen, OR;, SR;, CN,

C,-C, alkyl;

- B has at least one amino group with basic characteristics or a

tetraalkylammonium group and can be selected from the group consisting of:
20 - NR(CH)RNHCOY, NR4(CHy):N(R¢)-Y, NR4(CH2)N(Y)2, NRgY, N(Y),,

N(YXCHy),Y; and from the residues:
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_O_ Ve (s O_)" /'/c\ .
H\"—O-% HN—O—NRlR1s A\ N"Rn ———«:/_Y\

- R¢ is a hydrogen atom, C;-C; alkyl,
- n=1-12 and

- Y is selected from: hydrogen, (CHy)pY;, (CHy),NR¢Y), (CH2)N(Y1)2,
5 NRsR, -NRg(CHj), Y or from the following residues: v

\‘(iH,)pY.' /\84’»“ \n,NHRn . j\llnu

T T NRs ﬁ NHRy
z H
o s
O 7 0 £
\ N L1 o
2 | ] <)~ =
A%z X, | %

- T is selected from the group of -NRsRg, -NR14R13R 19, “ORg;
- Ry and Ry, which can be the same or different, are a hydrogen atom, a .

10 C,;-C, alkyl group, a cyclohexyl group, or NR;R¢ together are a group selected
from :i) guanidine ol-)ﬁdnnlly substituted with 1 or 2 C,-C, alkyl or cyclohexyl
groups, ii) a 5-7 membered nitrogen heterocycle optionally containing another
heteroatom selocted from O, N, S;

- Y is selected from the group consisting of NRsRs, NR4R13R;9 or from the

15 following residues:
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N

X=X KL N .M
~ 2% @z Qz I\ﬁ\ >z &-@ ﬁ\\_ﬁ-z

TNHR" }T’hs RRW —\ —\
o O O
NR¢g \H NHRy4 \H NRRi7 U R

CH,
O e O
HN NH — NH — H,
ST o W
CH,

- Z is selected from the group consisting of H, C,-C¢ alkyl, ORs, SR,

CF;, OCORg, CORyg, NHCOR;, SOzRs, SORg, COsRs, N(Rg)a, Cl, Br, NO,,

NH;, CN, F, imidazole, phenyl, amidine, guanidine, guanidyl-methyl;

- Ry is sclected from the group consisting of hydrogen, -(CHj).-L,

wherein L is selected from the group of -OH, -NRsR;, -NR 4R 3Ry, amidine

optionally substituted with 1 or 2 C,-C; alkyl groups, guanidine optionally

substituted with 1 or 2 C,-C, alkyl groups;

- Ry i3 selected from the group consisting of ORg, NRgR;2;

- Ry is selected from the group consisting of hydrogen, -(CHay)q-L,

-(CH,)-NR~(CHy)"L;

- R;, is a hydrogen atom, C,-C; alkyl, CORg,

- Ry; is selected from the group consisting of H, C,-Cs alkyl,
-(CH2), W(CHa), Y1, Y, -COY, -CH;,-Y;

- R;s is selected from the group consisting of hydrogen or straight or

branched C;-C, alkyl groups;

- the -NRjsR;7 group is a 5-7 membered nitrogen aliphatic heterocycle

optionally containing another heteroatom selected from O, S, N;

- the -NR;RysR1s group is a quaternary ammonium group in which: Ry,

is sclected from the group consisting of straight or branched C,-C, alkyl

groups, Ry and R;g, which can be the same or different, are a straight or

branched C,-C, alkyl group, or -NR;3R;p is a 5-7 membered nitrogen

BNSDOGID: #WO_____ 310087 1At L »
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heterocycle optionally containing another heteroatom selected from O, N, S.
- W =CHj, O, S, NRy, NRy)2
- p=1-6,q=1-6; and
the pharmacologically acceptable salts thereof with inorganic or organic acids
5 selected from the group of: hydrochloric, hydrobromic, hydroiodic, sulfuric, .
phosphoric, acetic, trifluoroacetic, propionic, oxalic, malic, maleic, succinic,
melonic, aspartic, glutamic acids and possible optical isomers or their
mixtures, including the racemates.
2. Compounds as claimed in claim 1, in which
10 - R; is a hydrogen atom or a C,-C, alkyl group;
- R; and Rj, which can be the same or different, are a C,-C, alkyl group,
or R; and R, together with the carhon atom which they are linked to, form a
cyclic aliphatic group having 3 to 7 carbon atoms or a beterocyclic aliphatic
group having 3 to 7 atoms one or two of which are selected from the group of
15 N, O, S and the other being C atoms;
- R4 and R, which can be the same or different, are a hydrogen atom or a
C,-C, alkyl group;
- X is selected from the group consisting of halogen, OR;, SR, CN, C;-C,
alkyl;
20 - B has at least one amino group with basic characteristics or a
tetraalkylammonium and can be selected from the group consisting of:

_O_R" "\_/'_ C>_ e \_ _/ MR
O h e~ %
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- Rg is a hydrogen atom, C,-Cg alkyl;
- Y is selected from: hydrogen, (CH;), Y1, (CH2),NRsY1, (CH2);N(Y1)2
NRsRg, - NRg(CH3), Y, or from the following residues:

Y

(CH)PY, (CHPY4 NHR4 KRH ¢
\ WT \ — : > RF"( >
T T NRys N NHRqq

- T is selected from the group of -NR;Rg, -NR14R13R19, -ORg;

- R; and Ry, which can be the same or different, are a hydrogen atom, a
C:-C, alkyl group, or NR,R; is a group sclected from : i) guanidine optionally
substituted with 1 or 2 C;-C, alkyl groups, cyclohexyl, ii) a 5-7 membered
nitrogen heterocycle optionally containing another heteroatom selected from
O,N, S;

- Y} is selected from the group conéisting of NRsRg, NR;4R1sR;5 or from
the following residues:

;;\_HQ TNHR" . RRW . JIRw

NZ NR{s N NRy N NRiRy
rel T A A N ene
CH,

Hh(_I—\JNH ;:&_N/_<H —-D—NHz
CH,

- Z is selected from the group consisting of H, C;-C¢ alkyl, OR;, SR,
CF3;, OCORg, COR;5, NHCORg, SO;R¢, SORg, CO2Rs, N(Rg)2, C;, Br, NO,,
NH3, CN, F, imidazole, phenyl, amidine, guanidine, guanidyl-methyl;

- Ry is selected from the group consisting of hydrogen, -(CHj)g-L,
wherein L is selected from the -OH group, -NRsRs, -NR14R1Ry9, amidine
optionally substituted with 1 or 2 C,-C, alkyl groups, guanidine optionally
substituted with 1 or 2 C;-C, alkyl groups;
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- Rjy is selected from the group consisting of OR¢, NRgR;2;
- Ry is selected from the group consisting of hydrogen, -(CHj)-L,
~(CHz),-NR(CHy)o"L;
- R;; is & hydrogen atom, C;-C; alkyl, CORg;
5 - Rys is selected from the group comsisting of H, C,-Cs alkyl,
~(CHy), W(CH2) Y1, Y, -COY, -CH>-Y;
- R4 is selected from the group consisting of straight or branched C,-C,
alkyl groups;
- Ris is selected from the group consisting of hydrogen or straight or
10  branched C;-C, alkyl groups;
- the -NRy¢R;y group is a 5-7 membered nitrogen aliphatic heterocycle
optionally containing another heteroatom selected from O, S, N; |
- the -NR;(R;sR;s group is a quaternary ammonium group in which: Ry
is selected from the group consisting of straight or branched C,-C, alkyl
15 groups, R;s and illg, which can be the same or different, are a straight or
branched C;-C alkyl group, or -NR;jR;9 is a 5-7 membered nitrogen
heterocycle optionally containing another heteroatom selected from O, N, S;
- W = CHj,, O, S, NRy, N(Ry)2;
- p =1-6, q = 1-6.
20 3. Compounds as claimed in ciaim 2, of general formula (T), in which:
- B is sclected from the group consisting of the residues:

O O —O4, QH-
O MO o
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- Y is selected from: (CH;),Y;, (CH2);NRsY1, (CH2),N(Y1)2, NRsRg, or
from the following residues:

\’(iH.:)m /\l(iﬂz)pw TNHR" NR15 _ O R"ND
T

NRqs N NHR“

in which T is selected from the group of -NR;Rg, -OR;
and the other substituents are as defined in claim 2.
4. Compounds as claimed in claim 3, in which:
- R; is 8 hydrogen atom or fnethyl;
- R; and R, which can be the same or different, are selected from methyl
or ethyl, or R; and R;, together with the carbon atom which they are linked to,
form a cyclic aliphatic group having 3 to 7 carbon atoms;
- R4 and Rs, which can be the same or different, are a hydrogen or a
methyl;
- X is a chlorine atom;

- B is a group selected from:

O O OO
OO = OO

in which Ry; is H, ora Y =Y group in which Y, is
NHR¢4
NR1s
- Ry is selected from the group consisting of hydrogen, -(CHy)q-L, -
(CH;);-NRy-(CHj)q-L wherein L is selected from -OH, -NRsR;, amidine
optionally substituted with 1 or 2 C,-C, alkyl groups, guanidine optionally
substituted with 1 or 2 C,-C, alkyl groups;
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and the other substituents are as defined in claim 2.

5. Compounds as claimed in claim 3, of general formula (I) in which:

- Rz and Rs, which can be the same or different, are selected from methyl

or ethyl, or R; and R,, together with the carbon atom which they are linked to, °

5 form a cyclic aliphatic group having 3 to 7 carbon atoms;

- R¢ and Ry, which can be the same or different, are a hydrogen or a

methyl,

- + Xis achlorine atom;

- B contains at least two amino groups with basic characteristics, in the
10 free or salified form, and is selected from the group of: (:

Ot O OO
OO OO =

in which R,3 is COY, CHyY, {(CH,;), W(CH3), Y1,
- Y is a group (CH3)pY,, or is selected from:

(CH2)pY4 (CH)PY;
G NG

wherein T is selected from -NR;R;, -ORg;

- R; and R, which can be can be the same or different, are a hydrogen

atom, a C;-C, alkyl group, or NR;R; is a group selected from : i) guanidine
20 optionally substituted with 1 or 2 C,-C4 alkyl groups, cyclohexyl, ii) a 5-7

membered nitrogen heterocycle optionally containing another heteroatom

selected from O, N, S;

- Y; is selected from the group consisting of -NR;R; and from the

residues

15
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NHR Ris Ris
T ) \ i \ }'I Ro"‘{ ’>’ ~ —Ry
NRig N NHRy N NRyeRe A

- Wl _C:: ’ A Y

- Ry is selected from the group consisting of hyt-irog, -(CHp).-L,
wherein L is selected from the group -NRsR;s, amidine optionally substituted
with 1 or 2 C;-C; alkyl groups, guanidine optionally substituted with 1 or 2
C,-C, alkyl groups;

and the other substituents are as defined in claim 2.

6. Compounds as claimed in claim 2, of general formula (I), containing at
least one tetralkyl ammonium, in which:

- R; is a hydrogen atom or methyl;

- R; and Rj3, which can be the same or different, are selected from methyl
or ethyl, or R, and R;, together with the carbon atom which they are linked to,
form a cyclic aliphatic group having 3 to 7 carbon atoms;

- R4 and Rs, which can be the same or ;lifferent, are a hydrogen or a
methyl;

- X is a chlorine atom;

- B is selected from the group consisting 0of NR¢Y, and from the residues:

Hy
| R“ —N/_\ Rﬂ H\N . R-“ _-N/- 3
O O B
~O-Orre OO OO

- Y is selected from: Y, COY, (CH)),Yi, NR¢(CH2),Y; and from the

residues:

\J(in)pﬁ (CH)pYy

r R

NRs

BNSDOCID: «<WO_____O3108871A1. >
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- T is selected from the group -NR;Rg, -NR14R1sRy9, -ORg;
- Y; is selected from the group consisting of -NRsRg, -NR+R;R;, or from
the following residues:

R¢s NRs NHR,

N NHRy N NRwRe e,

and the other substituents are as defined in claim 2,

7. Compounds of general formula (I), as claimed in claims 1 to 6, which

are:

- N-[2-[4-(2-(8)-amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzensulfonamide triflucroacetate;

- N-{2-[4-(6-guanidinohexyl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-ethyl } -
2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)benzenesulfonamido -2-
methyl-propionamide tris trifluoroacetate;

- 4-{2-[2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzene-
sulfonylamino]-2-methyl-propionyl}-piperazine-1-carboxamidine;

- N-[2-[4-(2-(8)-amino-5-guanidino-pentanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate;

- N—{2-[4—(6-aminohexyl)-piperazin-1-yl]-l,1-dime1£hyl-2-oxo—ethyl}-2,4-
dichloro-S-(2-methyl-s-qtﬁnolinoxymethyl)-benzene-sulfonamide tris
trifluoroacetate;

- N-{2-[4-(piperazin-2-yl)-piperazin-1-yl}-1,1-dimethyl-2-oxo0-ethyl}-
2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzenesulfonamide
tris trifluoroacetate;

- N-{2-[4-(piperazin-1-ylacetyl)-piperazin-1-yi]-1,1-dimethyl-2-oxo-
ethyl]-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzene-
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sulfonamide bis trifluoroacetate;
N-{2-[4-2-(piperidin-4~-yl-acetyl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-
ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzene-
sulfonamide bis trifluoroacetate;
N-{2-[4-[N-(4-piperidyl)glycyl]-piperazin-1-yl}-1,1-dimethyl-2-oxo-
ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-benzene-
sulfonamide tris trifluoroacetate;
N-{2-[4-(4-(2-aminocthyl)piperazin-1-yl)acetyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tetra trifluoroacetate;
N-{2-[4-(3-(R)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1, 1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-{2-[4-(3~(8)-amino-6-dimethylamino-hexanoyl)-piperazin-1-y1]-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-{2-[4-(3-(S)-amino-7-dimethylamino-heptanoyl)-piperazin-1-yi]-1,1-
dimethyl-2-oxo-cthyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-~(3-Amino-propyl)-4-{2-[2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonylamino]-2-methyl-propionyl }-piperazine-1-
carboxamidine tris trifluoroacetate;
N-[2-[4-(2-(S)-amino-5-dimethylamino-pentanoyl))-piperazin-1-yl]-
1,1-dimethyl-2-oxo0-ethyl}-2,4-dichloro-3-(2-methyl-8-quinolinoxy-
methyl)-benzenesulfonamide tris trifluoroacetate;
(8)-N-{2-[1'-(2-Amino-5-guanidino-pentanoyl)-[4,4"Ibipiperidinyl-1-
yl}-1,1-dimethyl-2-oxo-ethyl } -2,4-dichloro-3-(2-methyl-quinolin-8-
yloxymethyl)-benzenesulfonamide;
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2,4-Dichloro-N-(2-{4-[2-(3,5-dimethy]-piperazin-1-yl)-ethyl]-3,5-
dimethyl-piperazin-1-yl}-1,1-dimethyl-2-oxo-ethyl)-3-(2-methyl-4a,8a-
dibydro-quinolin-8-yloxymethyl)-benzenesulfonamide;
N-(2-{4-[4-(2-(8)Amino-5-guanidino-pentanoyl)-piperazin-1-yl}-
piperidin-1-yl}-1,1-dimethyl-2-oxo-ethyl)-2,4-dichloro-3-(2-methyl-
quinolin-8-yloxymethyl)-benzenesulfonamide;
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic
acid [1-(4-piperazin-1-yl-piperidine-1-carbonyl)-cyclopentyl]-amide;
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic
acid (1-{4-[4-(2-S-amino-6-guanidino-hexanoyl)-piperazin-1-yl]-
piperidine-1-carbonyl}-cyclopentyl)-amide;
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic
acid (1-{4-[4-(2-S-amino-5-gnanidino-pentanoyl)-piperazin-1-yI]-
piperidine-1-carbonyl}-cyclopentyl)-amide;
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzenesulfinic
acid [1-(4-piperidin-4-yl-piperazine-1-carbonyl)-cyclopentyl}-amide;
2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfinic acid
{2-[4-(2-guanidino-ethyl)-piperazin-1-yl]-1,1-dimethyl-2-oxo-ethyl} -
amide;
2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfinic acid
(2-{4-[2-S-amino-5-(N',N"-diethyl-guanidino)-pentanoyl]-piperazin-1-
yl}-1,1-dimethyl-2-oxo-ethyl)-amide;
2,4-Dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-benzenesulfinic acid
(2-{4-[2-R-amino-5-(N',N"-diethyl-guanidino)-pentanoyl]-piperazin-1-
yl}-1,1-dimethyl-2-oxo-ethyl)-amide;
(28)-N-(1-{4-[2-Amino-6-(N',N"-diethyl-guanidino)-hexanoyl]-
piperazine-1-carbonyl}-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-
quinolin—B-yloxymethyl)-benzepesulfonamide;
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N-(1-{4-[2-(S)Amino-6-(N',N"-diethyl-guanidino)-pentanoyl]-
piperazine-1-carbonyl}-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-
quinolin-8-yloxymethyl)-benzenesulfonamide; _
N-[2-[4-(2-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide;
N-[2-[4-(3-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo0-ethyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide;
N-[2-{4-(3-(S)-Amino-6-dimethylamino-heptanoyl)-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy
methyl)-benzenesulfonamide;
N-[2-[4-(2-(S)-Amino-5-guanidino-pentanoyl)-piperazin-1-yl}-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethy})-benzenesulfonamide;
N-[2-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide;
N-[2-[4-(2-(S)-Amino-5-dimethylamino-pentanoyl))-piperazin-1-yl]-
1,1-dimethyl-2-0x0-ethyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide;
N-{2-{4-(2-(R)-Amino-5-guanidino-pentanoyl)-piperazin-1-yi}-1,1-
dimethyl-2-oxo-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide;
N-[2-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazin-1-yl]-1,1-
dimethyl-2-o0xo0-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide;

N-[2-[4-(3-(S)-Amino-7-guanidino-heptanoyl)-piperazin-1-yl]-1,1-
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dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide;
N-{2-[4-(4-2(Gunanidino)ethyi]piperazin-1ylacetyl)-piperazin-1-yI]-1,1-
dimethyl-2-oxo-ethyl}-2,4-dichloro-3-(2-methyl-quinolin-8-
vloxymethyl)-benzenesulfonamide;
N-[1-[4-(2-(8)-Amino-5-guanidino-pentanoyl)-piperazine-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
beazenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazine- 1-carbonyl}-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-
cyclopentyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazine- 1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(S)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-yl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;
(R)-N-[4-(2-(8)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]}-
1-methyl-propyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;
(R)-N-[1-[4-(2-(S)-Amino-6-dimethylamino-hexanoyl)-piperazine-1-
carbonyl]-1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;
N-{2-[4-(4-2(Guanidino)ethyl]piperazin-1ylacetyl)-piperazin-1-
carbonyl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
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yloxymethyl)-benzenesulfonamide tetra trifluoroacetate;

- N-[1-[4-(2-(R)-Amino-6-amino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

5 - N-[1-[4-(2-(R)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

- N-[2-[4-(3-(8)-Amino-6-guanidino-hexanoyl)-piperazin-1-carbonyl]-
cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-

10 benzenesulfonamide tris trifluoroacetate;

- N-[2-[4-(3-(8)-Amino-6-dimethylamino-hexanoyl)-piperazin-1-
carbonyl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;

- N-[1-[4-(6-Guanidino-hexanoyl)-piperazine- 1-carbonyl]-cyclopentyl]-

15 2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzene-
sulfonamide bis trifluoroacetate;

- N-[2-[4-(2-(S)-Amino-6-amino-hexanoyl)-piperazin-1-yl}-1,1 -dimethyl-
2-oxo-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

20 - N-[2-[4-(2-(8)-Guanidino-6-guanidino-hexanoyl)-piperazin-1-yi}-1,1-
dimethyl-2-o0xo0-ethyl]-2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide tris trifluoroacetate;

- (R)-N-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-
1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-

25 methyl)-benzenesulfonamide tris trifluoroacetate;

- (R)-N-{2-[4-(4-2(Guanidino)ethyl]}piperazin-1ylacetyl)-piperazin-1-
carbonyl]--1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tetra trifluoroacetate;
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- (R)-N-[4-(3-(S)-Amino-6-amino-hexanoyl)-piperazine-1-carbonyl]-1-
methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

- (R)-N-[4-(3-(5)-Guanidino-6-guanidino-hexanoyl)-piperazine-1-
carbonyl}-1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;

- (R)-N-[4-(3-(8)-Amino-~6-dimethylamino-hexanoyl)-piperazine-1-
carbonyl]-1-methyl-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;

- (8)-N-[4-(2-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl}-
1-methyl-propy!]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide tris trifluoroacetate;

- (8)-N-[4-(3-(S)-Amino-6-guanidino-hexanoyl)-piperazine-1-carbonyl]-
1-methyi-propyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide tris trifiuoroacetate;

- 2,4-Dichloro-N-{1-[4-(3(8),6~diamino-hexanoyl)-piperazine-1-
carbonyl]-cyclopentyl }-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

- 2,4-Dichloro-N-{1-[4-(3(8),6-diguanidino-hexanoyl)-piperazine-1-
carbonyl]-cyclopentyl }-3-(2,4-dimethyl-quinolin-8-yloxymethy])-
benzenesulfonamide tris trifluoroacetate;

- N-(1-{4-[3-(8),6-Bis-(N',N"-dicyclohexyl-guanidino)-hexanoyl]-
piperazine-1-carbonyl }-cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-
quinolin-8-yloxymethyl)-benzensulfonamide tris trifluoroacetate;

- N-{1-[4-(2-(S)Amino-3-piperidin-4-yl-propionyl)-piperazine-1-
carbonyl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;

- N-{1-[4-(2-Trimethylammonium-acetyl)-piperazine-1-carbonyl]-
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cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide bis trifluoroacetate;
N-{1-[4-(4-Trimethylammonium-butanoyl)-piperazine-1-carbonyl]-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide bis trifluoroacetate;
N-{1-[4-(3(R)-Hydroxy-4-trimethylammonium-butanoyl)-piperazine-1-
carbonyl}-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide bis trifluoroacetate;
N-[1-[4-(2-(S)-Dimethylamino-6-dimethylamino-hexanoyl)-piperazin-
1-yl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)-benzenesulfonamide tris trifluoroacetate;
{5-[(1-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzensulfonylamino]-cyclopentanecarbonyl }-piperidin-4-ylmethyl)-
dimethyl-ammonium]pentyl}-trimethyl-ammonium tris trifluoroacetate;
{5-[(1-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyi)-
benzensulfonylamino}-cyclopentanecarbonyl}-piperidine-4-carbonyl)-
amino}-pentyl}-trimethyl-ammonium bis trifluoroacetate;
N-[1-[4-(2-(S)-Trimethylammonium-6-trimethylammonium-hexanoyl)-
piperazin-1-yl]-cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
vyloxymethyl)-benzenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(R)-Trimethylammonium-6-trimethylammonium-hexanoyl)-
piperazin-1-yl]-cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonamide tris trifluoroacetate;
N-[1-[4-(2-(8)-Trimethylammonium-6-amino-hexanoyl)-piperazin-1-
yl]-cyclopentyl]-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;
N-{1-[4-(6-Trimethylammonium-hexanoyl)-piperazine-1-carbonyl]-
cyclopentyll}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
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benzenesulfonamide bis trifluoroacetate;
N-(6-Amino-hexyl)-4-{2-[2,4-dichloro-3-(2-methyl-quinolin-8-yloxy-
methyl)-benzenesulfonylamino]-2-methyl-propionyl}-piperazine-1-
carboxamidine;
N-[2-(3-Amino-propylamino)-ethyl]-4-{2-[2,4-dichioro-3-(2-methyl-
quinolin-8-yloxymethyl)-benzenesulfonylamino]-2-methyl-propionyl} -
piperazine-1-carboxamidine;
N-(3-Amino-propyl)-4-{2-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonylamino]-2-methyl-propionyl} -piperazine-
1-carboxamidine bis trifluoroacetate;
N-(6-Amino-hexyl)-4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-
yloxymethyl)-benzenesulfonylamino]-cyclopentanecarbonyl}-
piperazine-1-carboxamidine bis trifluoroacetate;
N-[2-(3-Amino-propylamino)-ethyl]-4-{1-[2,4-dichloro-3-(2,4-
dimethyl-quinolin-8-yloxymethyl)-benzenesulfonylamino]-cyclo-
pentanccarbonyl}-piperazine-1-carboxamidine bis trifluoroacetate:
N-[2-(4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]-cyclopentanecarbonyl}-piperazin-1-yl)-ethyl]-
4-methyl-piperazine- 1-carboxamidine bis trifluoroacetate;
2,4-Dichloro-N-{ 1-[4-(2(R),6-diamino-hexyl)-piperazine-1-carbonyl]-
cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzene-
sulfonamide tetra trifluorcacetate;
2,4-Dichloro-N-{1-[4-(2(R),6-diguanidino-hexyl)-piperazine-1-
carbony!}-cyclopentyl}-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tetrahydrochloride
2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-{ 1-[4-(2-
piperazin-1-yl-ethyl)-piperazine-1-carbonyl]-cyclopentyl }-
benzenesulfonamide tetra trifluoroacetate;
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- 2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-{1-[4-(2-
piperidin-4-yl-ethyl)-piperazine-1-carbonyl]-cyclopentyl}-benzene-
sulfonamide;

- {3-[(4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-

5 benzenesulfonylamino]-cyclopentanecarbonyl}-piperazine-1-carboximi-
doyl)-amino]propyl }-trimethyl-ammonium tris trifluoroacetate;

- 4-{1-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzene-
sulfonylamino]-cyclopentanecarbonyl}-N-(3-dimethylamino-propyl)-
piperazine-1-carboxamidine tris trifluoroacetate;

10 - N-(1-{4-[(5-Amino-pentylamino)-methyl]-piperidine-1-carbonyl}-
cyclopentyl)-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonamide tris trifluoroacetate;

- N-{1-[4-(4-Amino-piperidin-1-ylmethyl)-piperidine-1-carbonyl]-
cyclopentyl}-2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-

15 benzenesulfonamide tris trifluoroacetate;

- 2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-N-(1- {4-[(5-
methylamino-pentylamino)-methyl]-piperidine-1-carbonyl}-
cyclopentyl)-benzenesulfonamide tris n'{ﬂuoroacetate;

- Amino-6-(4-{1-{2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyI)-

20 . benzenesulfonylamino]-cyclopentanecarbonyl}-piperazin-1-yl)-6-oxo-

hexyl]-trimethyl-ammonium bis trifluoroacetate.

\
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Intermediates of general formula (6) or (7)

ﬁnﬁi\ %gQ(ﬂ\,

5 in which R; can be H or methyl, R, and R, can be mdependtly methyl, ethyl
or, together with the carbon atom which they are linked to, form a cyclopentyl
group, and R, is methyl or t-butyl.

9. Intermediates of general formula (1)

R4

Rg
a Cl
?1
N
o's<°;{\ C‘m
10
in which R, can be H or methyl, R; and R; can be independently methyl, ethyl
or, together with the carbon atom which they are linked to, form a cyclopentyl
group.
15 10. Pharmaceutical compositions containing as active ingredient a
compound as claimed in any ome of clgims 1 to 7, together with
pharmaceutically acceptable excipients, for the treatment of disorders in

which the use of a bradykinin antagonist is needed.

11. The use of a compound as claimed in any one of claims 1 to 7, for the
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preparation of pharmaceutical compositions for the treatment of disorders in
which the use of a bradykinin antagonist is needed.
12. The use of a compound as claimed in claim 11 for the preparation of
. pharmaceutical compositions for the treatment of inflammatory, allergic and
5 autoimmune disorders.
13. The use of a compound as claimed in claim 11 for the preparation of
pharmaceutical compositions for the treatment of disorders such as asthma and
chronic bronchitis, allergic, vasomotor and viral rhinitis, obstructive
pulmonary disease (COPD), rheumatoid arthritis, chromic inflammatory
10 discases of the bowel (Crohn’s disease and ulcerative colitis),
glomerulonephritis, psoriasis, rash, acute and chronic cystitis, hepatic
cirrhosis, glomerulopathies and pulmonary fibrosis, arteriosclerosis, both
acute and chronic pain, septic, allergic and post-traumatic shocks, hepatic
cirrhosis by hepatorenal syndrome, hypotension, alopecia, or as anticancer and
15 antiangiogenetics.
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T For recaiving Offico use only
“0% e IO / 0 1 fg -

\\“‘“ fEQUEST el A J0) 27 SEP 2005

“-“““"‘5'""“' requests that the present EURCPE2 M MAS ST DFFICE

international application be processed ; AT R T, £ 3L TION]
according to theﬁtent Coopemtion Treaty. NmJ;FIeﬁJg'-'ém‘éa u& PC’E mm:ﬂ Application"

licant's or t's file roference
(f desired) (12 maximum) SCB 969 PCT

Hox No. | TITLE OF INVENTION
"NON-PEPTIDE BRADYKININ ANTAGONISTS AND PHARMACEUTICAL COMPOSITIONS
|-IHEREFROM"

Box No.I APPLICANT [ This perwon is atso inveator

add
e e, g s iy Ry T
hanum;mmmmwdmrumqmnmum

ISTITUTO LUSO FARMACO D'ITALIA S.p.A. Facsimile No.
Via Walter Tobagi, 8 :
20068 PESCHIERA BORROMEO (M) Taleprinter No.
[tal
Y Applicant’sregistration No. with the Offico
[ State (chat &1, counizy) of aationality: s%u (that is, country) of residence:
iT [
Egunnunp&l_:mm [:I-llhmmd muu suneuqt E]d' mly zhunﬂeuguu:
Box No. il FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
rhmwmwzﬂwbrm GMWM% This person is:
lulllkqlplhu.l&nﬂhlhmﬂ}d’myﬁoﬂﬂd‘uhbmw D applicant only
FELICETTI, Patrizia i _
Viale dei Consoli, 27 spplicant and inventor
?tgl‘ly'fs ROMA D 3"}',, f"hchd-h: is
Applicant's registration No. with the Otfice
State (that is, country) of nationality: State (ihat is, country) of residence:
IT IT
i [ [iGEusesy, M swssr (1shnsen

[] Further applicants andror (further) inventors are indicated on s rontinuation sheet.

Box No.IV  AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE

The person identified below is hereby/has bean appointed to act on behalf common
of Ihs spplicant(s) before the mmb?m International Authorities as: E agent D representative

Name and addreas: {Fuﬂ _hzghumhnm:}rny. Jull dexignation, | Telephone No.
g +

BANFI, Paolo; BIANCHETT!, Giuseppe; MINOJA, Fabrizio. F:;izﬂzsom 218

BIANCHETTI BRACCO MINOJA S.t.l. +39 02 783078

Via Plinio, 63 r———

20129 MILANO

ttaly Agent's registration No. with the Offics
D ..\;::mri' |ﬁ%lmm:|$¢mw@;:ufnumwmmmmmmm

Form PCT/RO/101 (first sheet) (April 2005) See Notes to the request form
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PCT/EP2005/01041.

Contipnation of Box No. 1Il  FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If none of the following sub-boxes iz urad, this sheet should not be included in the requast.

&

Name and address: WW“MWP“,#'UMMW This person is:

The address wuct include postal code and the addregy indicated in thix
Bax is the applicant’s State (that is, m)fmﬁufumqmnmﬂm D applicant only
FINCHAM, Christopher Ingo ] _
Viale Manzoni, 51 -int. 4 [¥7] soplicant sad inventor
00040 POMEZIA (RM) "“"'“‘" “‘g ﬂ‘*" ,‘j.""’“""l iow)
Italy
Applicant's registration No. with the Office |
State {that is, country) of nationality: State {that is, country) of residence:
GB IT
E’m pnrpo‘:pg}"m.m st ] AT g g o o of Araries oaly C]oe smwmn:
?rlhm uﬂu:l:'eu (F p%mﬁﬂnudby#‘mm z#‘“'"g‘"'#ﬁ'"w"""";’;'; This person is:
Box is the applicant's mmumy-fmymmqmnmw D spplicant only
GIOLITTI, Alessandro X} spplicant and i
Via Vittorio Emanuele i, 239 [} optcs b g
50134 FIRENZE L] & i o 2 i i By
Italy Applicant’s registration No. with the Office
State (that is, couniry} of nationality: f_lFle {that is, country) of residence:
IT

E"",' ..,,,.::;".‘,’#“‘“ [] e [ Al gt Somten sxcene s [ o Soutms indieated in

Name and et (ol pame flkwest by e name; for o gl enion il ffical derignaton. | This peraom is:
Baxis the applicont’s Siate (thatis, m)dmmuqmu indicased below,) (] spplicant only
MAGGI, Carlo Albsrto . .
Via Michelazzi, 43 [X] sppticant enc A
|5t:|141 FIRENZE [ By S chackobas
y Applicant’s registration No. with the Office
State (that is, country) of nationality: Sﬁ_h (that I3, country) of residence:
IT
'!l_'ln:I:uionlupglm Ddldulpmed D mﬂuaql .of unly D#!mldnng:
e Lt e el M i et T o
Baris the appiicans's Sase (that is, m)d‘mﬁhufnh.dm indlcaed below.) D applicant only
QUARTARA, Laura [Zl {cant and i
Via delle Cascine, 22 epplican i
32144 FIRENZE [ iy ipt chachbas
Iy Applicant’s registration No. with the Office
State (that i, country) of nationality: State (thas iy, country) of residence:
IT
Elwlllpgllunt D;lwnnu Dﬂu lgdmm m:}gmiqﬂw Dﬂd:smnmnd

[3] Furtber applicants andror (further) inventors are indicated an another continuation sheet.

Form PCT/RO/101 (continuation sheet) (April 2003) See Notes io the request form
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PCT/EP2005/01

0412

Continnation of RBox No. [Il  FURTHER APFLICANT(S) AND/OR (FURTHER) INVENTOR(S)
If rone of the following sub-boxes s used, this skeet should not be included in the requast.

e

}rlhmudﬁm %ﬂﬁﬂuﬁbys\-mglhﬂw ﬁ% This person is:
Box ix tha gpplicant’s mmum)q'mmmqmumw D spplicant only
ROSSI, Cristina icant sndl 1
Via E. Berlinguer, 14 ""’l'“'“ mventor
00040 POMEZIA (RM) i gy ey
Italy
L Appllmt'lmynuumﬂn mth lhe_Ofﬁea
State (hat ir, country) of nationality: ?ﬁu fthat is, country} of residence:
IT
e et [ g demimmed [ O Gt Saea of Amcnen ] oF Amerin ooty e Sl B
l;’.ume and ﬂm %ﬂtﬂﬂmb?mmfﬂww.ﬂ" *‘% This person is:
Box is the applicant’s mmqurmynn-qmum indicated below.) D applicant only
[] epplicant and inventor
invunom:lg (I this check-bax
is marked, do not fill in below.)

Applicant's registration Na. with the Office

State (hat Is, country) of nationslity: State (that s, couniry} of residence:

nwmulpgllllﬂnt D Dlh Mduﬂ!l Dﬂf m‘, Dusu--ﬂ'uuln
N e e s e ey s | TP

Baxis the applicant’s mmuqumm-s—qrmnmw D applicant only

[} sppticant and inventor
inventor check-bax
O Eartet @ it et

Applicant's registration No, with the Office

[ ~Stase (thar is, country) of nationality: State (thal Is, country) of residence:
This person all desigrated excapt indicatod i
for the pmp‘::;pgllnnl D Dﬂ-UuudSuuofAmmn #A%ﬁl? E%ﬂ
Name and address: (7, followed entiiy, fill official designation . ..
n‘.’m—:mmﬂm e et Ty o e bt ety gy | THLS peson i
Box is the applicant’s Swate (that s, counry) of residence ifno Siese of residence is indicatad below.) D spolicant only
D spplicant and inventor
inventor 012 {(If this check-box
is marked, do not fill in below.)

Applicant’s registration No. with the Office

Suwate fihat ls, couniry) of nationality: Siate (that Is, country) of residence:

'II_;Iru'lhpuwmupg‘IImnt Ddldmgnmd E]uudmul aegt Dﬂnulnudsm Dummum

] Further applicants and/or (urther) inventors are indicated on another continustion sheet.

Form PCT/RO/101 (continuation sheet) (April 2005) See Noies to the request form
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PCT/EP2005/01041:

Box No.V  DESIGNATIONS

The filing of this request constitutes under Rule 4.9(s), the designation of sll Contracting States bound by the PCT on the international
filing date, for the grant of every kind of protection available and, whero applicable, for the grant of both regional and national patents.

Howuever,

[ DE Germany i not designated for any kind of national protection

[0 KR Republic of Kores is not designated for any kind of national protection
[0 RU Russian Fedention s not designated for any kind of national protection
{The check-bares Mn:ghudma:kdcﬁrnmab& the designations concerned in order to awoid the ceazing of the effect, under
_ | of suchk national law provisions in these and cerialn other Siates). . . - -

the national law, of an earlier national application from which priority is ciaimed. See the Notes io Box No. V as io the consequences

Box No. V1 PRIORITY CLAIM

The priority of the following carlier application(s) is hereby claimed:

Filing date Number Where earlier application ix:

of earlier application of warlier application national application:
pg Lcation: ional application:* | international spplication
'day/month/yea coualry mber | 8! | appl ! :

( 4 v of% regional Office receiving Office

item (1)
15 October 2004 | MI2004A001963 IT

, {15.10,2004)

item (2)

item (3)

[J Purther pricrity claims are indicated in the Supplomentsi Box.

The receiving Office is requesied to prepare and transmit to the International Buresn a certified copy of the carlier application(s) fonly
{f the sarlier application was filed with the Office which for the purposes of this iniernational application iy the receiving Office) identified
above as:

[ attitems 7 semen) 0O iem(@ ] iteme ] other, ses Supplemental Box

* Where ike carlier application is an ARIPO jon, indicate at least one country the Paris Convention for the Protection
Imramnpmormua:b::afm wmap:;mﬁ"mmmmeﬁh?muwﬁg

..........................................................................................................

Box No. VII INTERNATIONAL SEARCHING AUTHORITY

Choice of International Searching Authority (ISA) (if swo or more International Searching Authorities
e e e et mocks iy b oesy: eorching are competent &o carry out the

Raquest to use results of earfier search; reference to that search (if an earlier search has been carried out by or requested from the
International Searching Authority):
Date (day/onth/year) Number Country (or regional Office)

Box No. VIIT DECLARATIONS

The following declaratians sre contained in Boxes Noa. V111 (i) to (v) (nark the applicoble Number of
check-boxer below and indicate in the right column the number of each type of declaration): declarations
] Box No. VIII (i) Declaration as to the identity of the inventor

D Box No. VIl (ii) Declaration as to the spplicant’s entitlemnent, as at the intemational filing
date, to apply for and be granted s patent

D Box No. VIII (ifi) Decluration as to the applicant’s entitlement, as at the internations| filing
date, to claim the priority of the earlier application

D Box No. VIII (iv) Declamtion of inventorship (only for the purposes of the designation of the
United States of Americs)

D Box No. VIII (v) Declaration as to non-prejudicial disclogures or exceptions to lack of novelty

Form PCT/RO/101 (secoad sheet) (April 2005) Sea Notex 1o the requess form
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PCT/EP2005/010412

BaxNo.IX CHECK LIST; LANGUAGE OF FILING

This international application contains:
(a) mpu. the following number of

request (includinq) : 5
ducnptwn (excludmg
ubLl %m) : 17
: 3
lbllnct : 1
drawings :
1 - Sub-fatul aumiber of sheete 2%
sequence listing :
tables misted thereto
aciual number
of sheets if filed on paper,
o or rol abom
oyt
Total number of sheets 26
le f
e

(i) [ sequence listing
(i) ] tables related thereto
() O also In electronie form
(Section 801 (a)ii}}
(i) [ sequence listing
(i) [ tables related thereto
and pember of carriers (diskette,
ROM, CD-R or other) on which are
contained

This internationsl application is accompanied by the following ‘Number
luln(ll)ﬂmrk ghuﬂa;wb-bmhbw:ndmum of itemsa
right column the mimber of eack bem):

1. ) fee calculation sheet

2. O original scparatc power of attomey

3. ] original general power of attomey

.0 copy of general power of atiomey; reference number,

.............................................

5.0 slnl:ment explaining lack of signature
6.0 priom dncumnl(l) identified in Bu No Vl as

LRI TN P LTl ol g U AR

7. I:I trunllnnun ol lnlemul.lunll nn:lwnuun into

........................................

.0 m ‘:l‘lglunm:':onwmn; deposited microarganism

9. [J sequence listing in electronic form
findicate typs and mumber of carriers)
M Oa eq:z submitied for the of international search undar
134¢r only (and not as part of the intemational application) :
(i) O ¢ mmﬁm hﬁd{ﬂor dﬁ)bmﬂnﬂnm
ional copics inc!

|uh|e. the copy for the
purposes of mmauom.l search Rule 134ar :

together with relevant statement as 1o the identity of the
@ O copies w:lll the ;:nm listing n'::numed in l::lvt:;nh.lmneq’y o

10. [] tables in electronic form related to
findicate type and number of carriers,

fc
@ O enpy ll.lbrmtred or th; I‘F(!IH ofi I:llﬂ'nllltll;ll nlln:h und:r
lppllelhon)
( i
(i) nr e)(li) is nwhd n lqiahnn)

(ii) ] (only where check-box

additional copies incl

purposes of international -u:du Section lOZ(b-qmnr)
(iii) [ together with relovant statement as to the identity of the copy or

copies with the tables mentioned in left column _l :
(eddifional copies o be indicated snder 11. other (apecify):( Renvest-foc favacknowipdgement | .. :
items 9(1i) andfor 1041}, in right column) m (ﬂJ
Figare of the drawings which Launguage of filing of the ENGLISH
should accompany the abstract: international application:
BoxNo.X  SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE

Next i ench signatwre, indicals the name of the person signing and the capadity in which the parson Mgﬂwbmmﬁmth

Dr. Paolo Fi

27 Saptember 2005 (27.08.2005)

For receiving Office use only

1. Dato of sctual receipt of the purponied
intcrmational lpplln?hon

2. Drawings:

(27 00 5) 27 sep 705

the purported international application:

3. Correcied date of actual receipt due to later but
umrJy received papers or drawings completing

4. Date of timely receipt of the
cormrections under Article 1(2)

D not received:

S. International ing Authority

Secarchi
{if two or more are competent):  ISA /

6. Tranamittal of search dela;
D until search fes is deopy yed

Date of receipt of the record
hyhlnﬁng:smlm i

For International Buresu uge only

Form PCT/RO/101 (Iast sheet) (April 2005)

See Notes (o the request form
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

No. 07-048163- -00000-0000 o
ha: 2007-05-00 15:51:18  Dep. 2020 NUECREACIONI '
$: 11 PATENTEIYIl Eve: 379 FASENACIONALII Industria 4 Comerclo
Acl. 411 PRESENTACION Folios: 127 SUPERINTENDENCIA

REQUISITOS MINIMOS PARA ADMISION A TRAMITE

PCT
PATENTE DE INVENCION k}/ MODELO DE UTILIDAD [ |
¢ Indicacion de que se solicita la concesién de una patente [4/
¢ Datos de identificacion del solicitante o de la persona que presenta la solicitud [/~
€ Descripcion de la invencién (&
¢ Dibujos de ser estos pertinentes
¢ Comprobants de pago de las tasas establecidas d/
COMPLETA [ ] INCOMPLETA [ ]

DISERO INDUSTRIAL [ ]

¢ Indicacién de que se solicita ol registro de Disefio Industrial [

9 Datos de identificacién del solicitante o de la persona que presenta ia solicitud [ ]

¢ Representaclon gréfica y fotogréfica del Disefio Industrial o muestra del (3
material que incorpora el disefio

¢ Comprobants de pago de las tasas establecidas [1

COMPLETA [ ] INCOMPLETA [ ]

ESQUEMA DE TRAZADO [ ]

¢ Indicacién de que se solicita el registro de un Esquema de Trazado

¢ Datos de identificacién del solicitante o de la persona que presenta la solicltud
¢ Representacion gréfica del esquema trazado

4 Comprobante de pago de las tasas establecidas

— r— g =i

]
]
]
]
]

COMPLETA [ INCOMPLETA
FirmaR
03 M 2007
Fecha Carrera 13 No. 27-00 Piso 5,7y 10
Conmutadar: 3 82 08 40
Fax: 350 52 20
E-mail: jnfofRalc gov.co

www.slc.gov.co
Bogotd, D.C., Colombla



REPUBLICA DE COLOMBIA &)\\
SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO ™~

Bogota, 6‘)
2020

Doctor (a)
RODRIGUEEZ DILIA MARTIA

REFERENCIA Radicaclén No. 7 46163
Solicitud internacional PCT/EP2005/010412
Fecha iniclo fase naclional 15/05/2007

Trémite 11

Evento 379

Actuacién 430

Oficio No. n e b 8502

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Declsifn 486 de la Comieifn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacién en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. 81 fuere el caso, el solicitante debe adjuntar la traduccién de los anexos del
reporte de examen preliminar internacional (Art. 36.2.b) del tratado PCT.

2, La solicitud no contiene la coplia del documento en que consta la cesién del
derecho a la patente del inventor al solicitante o a su causante. (Art. 26-k)
Decisién 486. Cuando se trate de documentos otorgados en el extranjero, deben
legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del CSdigo
de Procedimiento Civil.

3. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por lom articulos 63 y subsiguientes del CSdigo de
Procedimiento Civil. Adicionalmente, deberi presentar el documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando &ata fuere
persona juridica.

En cumplimiento de lo dispuesto por el articulo 39 de la Declgién 486, se le
requiere para que dentro del término de dos meses sigulentes a la fecha de
notificacién del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, la solicitud se
considerarfi abandonada y perderi su prelaciém.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal
e), del capitulo quinto del titulo primero de la Circular Unica No.10 de 2001.

Continua en la péigina siguiente...
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CLARA C.{DPE JAIMES
Jefe de divisién de Ruevas Creacionea (E)

El anterior requerimiento fue notificado por fijaciém en 1lista de
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