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WO 2006/040004 PCT/EP2005/010412 NON-PEPTIDE BRADYKININ
ANTAGONISTS AND PHARMACEUTICAL COMPOSITIONS
THEREFROM FIELD OF THE INVENTION The present invention relates
vﬁag&fg/ﬁ%}qde compounds containing a quaternary ammop'&mpzr(%g&mn
aving activity as specific antagonists of bradykinin (BK) B2 receptor,
pharmaceutical compositions containing them 5 and the use thereof for
the treatment of all the conditions in which activation of bradykinin B2
Nedegtd B BB havolved BFPIRAIRVARN BY advkiniA IBKAGCHINGS TS Kinins AND
forms, together with Kallidin nd T-Kinin, the su of Kinins present
BHAL & YA C OMPOSIIIONS LHEREBROM: of pain and
inflammation, both in the central and peripheral nervous system.
Bradykinin is, in particular, a nonapeptide (H-Arg | -Prot-Pro3-Gly4-Ph es
FIESD DP TFRESNVINTEHD¥roduced by the body in physiopathological
conditions. Two types of Kinins receptors exist, B 1 and B2. The main
charaEsrigiesery srygation Asdatsibits iearhcRtidereamnaypils tegptaining a

N . e - . .
pibhui S ER e et e c R S REaE
bisgyRmandBKS BInediaies d usingnihesinilean oaions 9tngessestaining them

Bradykinin and Kallidin are released from their protein precursors (known
aad Whfinsgelsyeny frotdelyteasmeyines HhMedcro kitinsgn 3ddsh Asibragion
these, the main role is played by Kallikreins which however, once
Oﬂggggggt@%?fﬁg 5?8 %é) Sr%ﬁgﬁ%é\r’te f?’eir action only for a short time as
pRaaieageickly destroyed by a series of circulating enzymes and
membranes generically defined as Kininases. One of these Kininases
cleav@raldykaykin(B Ko thelCntgs rhinKliatgsnans thorfor ringgthatewitr KBKidin
hich acts 25 as B t jst. WO 2006/040004 '
%é%é%%g@%s rger%%% Oc;fa %CI)IIHISIS present 16n m%(l)r?mals. 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, 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 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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2 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
WEesStimylation of nociceptive neurons, alteration of ionicyeRithslisd /10412
secretion, production of 5 nitroxide and release of cytokines by leukocytes
and eicosanoids from different cell type@. As a consequence, antagonistic
compounds of BK receptors can be considered a novel class of

medidarmernidvatispost iadrkieinmBlarrnd BdisordpterPinsiiprs relaxation of
therapeutical applications for said antagonists are inflammatory, allergic,.
VA SRS ST QBRI P S HR A CPER SO0 e PSR i,
AP0 MR DY BikeRSI c RICHGim 1 HRERE N RBFIMIBHAIES, stimulation of
obstructive pulmonary disease (COPD), rheumatoid arthritis, chronic
rinfiarytiao ydisess esl trtibonfeli ¢Gro hepsthided secanctiokeprpdiction of

colitis), glomerulonephritjs, psoriasis, rash, acute and chronijc cystitjs;
ARG A AR St AekSdbiy ISR ‘EhoReL oIS from

QSIS pajfjeg 1 eNaYHRER LS ATRIRSEIRIAFIST BK
“3?5%%? I[fo %u%w a?geé% a%:ti\a@,g?rﬂ%\{etr’eg)r%%%{ﬁg‘%oth af:%ﬁte and
rebepaiespedn, fercexsidptedra movid, dephaleme disautmbitespphsedly peiive in
in cancer patients(;g’in disorders of the cardiovascular apparﬁus such as

e dieviennd prrblratherame Witk arRhgatipsitocinidb quipgonists are
nepator syndrome,; | 1anol IGSiH :
O s A A B  ASROE  nvon
meadeRidaRbtagonsd b bratkinl) BRegdeptasarinoutdinviier atireitis,
WO003103671 discloses a large family of compounds with antagonistic

clsivitgtisie braulreners? dsepter. (FEBMmpJhsymatait rdagts, chronic
Inyention, although being included jn the general formula . of . .
L ARG A0 o e B Gy colis)

AEhAH: e Rpheis OpdREsiEhe g sepiie et et jetned)-[degiderative

compounds 'which show high affinity’and antagonistic activity towards B2

- désteptors, Haanmgeyersetdly 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 syndrdme; 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. W0O03103671 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
W003103671, 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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WO 2006/040004 PCT/EP2005/010412 3 formula (I): R P~N-- CH3 0
CI/CIHOC41,Nd ~,D X ~ly On (I) in which: 5 - R is hydrogen or
methyl; W is a single bond or an oxygen atom; n=3,4; X is hydrogen or a
wRohBes@gaino group in which R1 and R2 can be independgrilypbidiRess
or a group selected from methyl, ethyl, n- 10 propyl, isopropyl; Y is a
-NR3R4R5 quaternary ammonium group in which R3, R4, R5 can be
independently a group selected from methyl, ethyl, n-propyl, isopropyl,

fardutyl (Iobutyl, n-pentyl; and the salts thereof with pharmaceutically

acceptable acids 15 Prefétably, compounds () are salified with inorganic

sulfuric, phosphon rifluoroacetic, proplonlc oxalic malic, malelc
succinic, malonic, :u. i / L ic acids. Moreover, due to the
presence of a chiral enter the “inYention also comprises the two

enantiomers or mixtd? thereof, in any 20 proportion, including racemic
mixtures. The compounds of@eneral formula (I) have both in vivo and in

vitro
iﬁ A

@

in which:

- R is hydrogen or methyl;

- W is a single bond or an oxygen atom;

- n=3,4;

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

- Y is a -NR3R4R; quaternary ammonium group in which Rj, 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 vivo and in vitro
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WO 2006/040004 PCT/EP2005/010412 4 antagonistic activity towards B2
receptor higher than the more structurally similar analogues as described
in W003103671. Preferred are the compounds of general formula (1) in

WL%HGI/QQ(%O? X = hydrogen or a -NH2 group; Y = _N(CHs)Bé%]I")I%%M}{MH
ove.

ammonium group; the other substituents being as defined a

- Particularly preferred are the compoundd (I) wherein: R is hydrogen.or

methyl; 10 W is an oxygen atom; n = 3; X is hydrogen or a group -NH2; Y

atg I (G H3 3t vivatesnandarBDariteptgrobizhEheeaniou ndsrebjacicairally
the present invention can be pre‘g,ared 15 according to well known

sipiitetaloghss. Prasabng diie WSO8 bf general formula (1) as

sigfiiedabovs ate epaied Py sondeRsaion, 1 he presgnce of a
urtable condensingagent, of the intermediate*of general formula (l1),
obtaiped as disclosed in W003103671 R /I\N CH3 OCICIHO N ON

200 °,,NH

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;

W is 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
R

AN
7

#

H

N™ "CHsj
0]
CI\&IC‘ [i'l 0
N
Zta)e
(L)
with the compound of formula (10)



(1) with the compound of formula (10) WO 2006/040004
PCT/EP2005/010412 5 0 HOY X (10) or a derivative thereof in which
the carboxylic group is suitably activated. 5 The synthetic process is
wi'sisateshén Scheme 1 R CIH.H2 01 -\\ H,000C / OH N Gd\i-f3o6h 6212
Di0S02CIHI(6) CH (2) HCOOC i SAN/~'~COOCH, (4)0z1I1R~NR
r1 (B) ((OHBCiCIHQ-CIHcl\sN=3J.bRN OOH 02 NBoc
Oz('ONH.HCI (7) U2 (9) (I) HO Y ¥ N (10)

HO Y
X
(10)
or a derivative thereof in which the carboxylic group is suitably
activated.

5 The synthetic process is illustrated in Scheme 1

S —— ol 50, © © ®)
50,0l Hw — |

@ H,CO0C S,N 0OCH,
@ 02

(10) .
— 6{ :
| &?§§f:1w€§ﬁx
(11) 3 n

Scheme 1
10 The compound of formula (2) is prepared as described in J. Med. Chem.
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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CIH NYGN~ (11) (((~13J 1"'v Scheme 1 10 The compound of formula (2)
is prepared as described in J. Med. Chem. 2001, 44, 1674-1689 by
bromination of the corresponding toluene derivative, which is in turn

Vﬁpﬁﬁﬁ%gﬂ@ﬂ% described in J. Fluorine Chemistry, 2000. 101:85; 82t ey filst
step concerns the formation of the sulfonamido bond (4) WO 2006/040004

PCT/EP2005/010412 6 obtained by cofidensation of intermediates (2)

and (3). This reaction is carried out at room temperature, preferably in
obéteditijedsmdentatigninttetgmesdintes ¢2 padidif3 hyHnigesnctisoisaterried

(NaHCO3). Said reaction takes place with exchange of ¢

hlorj d
OBk SR L EHRPSEHRT P p BESHERT é?&%ﬂfﬂ&%‘&/&&ﬁ&&@iilgﬁéa%ﬁé%%ﬁ&m
OPSS%%f&ﬁhwg%S%e@g %Eﬁ&%%f seaction ofthe halgaen m\éaasvsfée with

e ,
mixture wi stituted hydroxyquingdline (5), in the presenceé o

eReiagsinCahRaie (KrCOsmind patatsiurbeotilepddiion: adetomesulting
under reflux, yields the ester derivative (6). Compound of formula (5) i.e,

peodugimaniisBeniglbixseiiinsRieinihecsWhieAuRRLRSRCIRE Keprlparad the

P RAEP SRR EORER BN B I St ) R ANl G e e

p%@fﬁi@eéﬁztflﬂe(@id&Y@Qodﬁiﬁé”@d}@@(ﬁ)a&ﬁi@&@B@lﬁmaibﬂidea(ﬁd))] in
is carried out according to a known procedure for the peptide synthesis,
ausiogehyattexyb@nxoprialkisdhe asteadpritatine @xboxylic moiety, a

e T LT
S e s ssissmpond ()

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) carbodiimide 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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intermediate (9), by means of a hydrochloric acid solution (4N) in dioxane
and 20 isolating the free amine instead of the hydrochloride. Derivative
(11) is obtained by condensation of intermediate (10) with the amino acid

woLlRGEesEINg the procedure described for the preparationyQf A, fiRINy d42

Any Boc group present can be removed from intermediate (11), with a
hydrochloric acid solution (4N) in dioxané, thus obtaining the final 25
compound. When case the trialkylammonium group is not present in any
comnigieiabynpenitatsl o fitbeniedéatéeninoamiml synthesivedrstanting #lbrthose
the corresponding amine with known procedures (Rapoport et al, J. Or

dersyigy whishy By, petivatem of Bradykinundreeniey ’agéﬂéﬁ:}%%k%d or

200640002 Fiag%'étlﬁgﬂ SQ1A%1E 6T RECOBRAIAS & ¥lammatory,

invention are used In the treatment of all those disorders in which the

Alstgation of oradykinimeedaptaehy ssiocheas| aoiteoh arandd uhechi®hesoachitis,
particularly suitable for the treatment of inflammatory, allergic and

IRgirmAremeteRs Firal SRBEAEhE BT BRG PRI engR digcase
qg@pgt%@ﬂ%xéa@hf@% ﬁus,h@m&@@%m%pgomagaeame bowel
Jor ron

eumatoid arthritis, ¢ Ic inflammatory diseases of the bowel
Gsthn's disease andl ulcerative coliiisy),ollomacridoapphitisispgmiakisis, rash,
rash, acute and chronic cystitis, hepatic cirrhosis, glomerulopathjes and

It GRgrpherisisy st IR ScateriaRaRiEH aRf SMhRmOnary
i lrec%glig %ij%ﬁgﬁlépogﬁu Hcat?ﬁfécﬁdhswgﬂfcﬁgﬁc@éﬁ% hﬁ@é;}fgf@@ﬁh gost-

syn rome, ypotensmn’, alopecia, or as antica cer’and antian genetics.

FRAIHEEINSHSIREY héiREenpeHDSS W ¥hadprasttan Wil euigalty potension,
formulated together with pharmaceutically acceptable carriers/excipients.
HepRmadass phieheA ARG PISIANSEERISTE DT the oral administration,

such 15 as tablets, capsules, granules, pow solutions. suspnension
1:58}: thee ”Qe‘fhﬁlé%% gtﬁlg comgau‘n@rﬂy oqe{ﬁe YEASH Wbﬁe%ga geu tably

syrup rmaceutical preparations can be pr

YYIR SRV NHGREh & OREHILI BRAIEIAG DA ERUIS N i kBEWBLE CARTUEEx Sipibuts.
gfelflgriggse{re 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 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 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

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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disintegrants, lubricants, fillers, stabilizing agents, diluents, dyes, flavours,
wetting agents and other excipients known to those skilled in the art. The
oral 20 formulations also comprise protracted-release forms, such as
\%Btzeorgg/'(f:g&)ted tablets or granules. The solid oral compositions can be
prepareé With conventional mixing, filling or compression M&tHEER g +12
liquid oral preparations can be in the form8 of, for example, aqueous or oily
suspensions or solutions, emulsions, syrups, or can be presented as dry
patiguts the @smpeundsitofite witbsersténenolbe valitbblgritngybefer@istered
use. The dosage can range depending on the age and general conditions

B il dRih aresmdmasiiro omind deekidlomasdiemlobem 5 to

306 BYpeiRfa MRS 1A G A ! f oral administration to a
A SR vf\{/{g 5006/040004 PC'@E%C%S%%§1O41.2 8 patient, the
compdlimel Sobfctivéngresentpifescitlic utdl the generaby adpisisterastain a
total daily dosage ranging from | to 1000 mg, preferably from 5 to 300 mg,
W&’L e or in subdivided doses. The following examples illustrate
heEVERLAD. K Areaighdetal XAMPLE b {4 (p)amine-54(4; -
{4325{}4-dicﬁloro- ~( j%’lmg%}%éjél)r%pn’%%‘Iééélngtﬁyulﬁn&?n 8*yloxymethyl)
benzernssiftonylanimojiesraydiapprandcatmiyipiperazn- 1-yl)-3-0%e-
pentyl]trimethyl-ammonium chloride, dihydrochloride (Compound of

BeRAiEratE-pRmeRiHR chiorideydibydroshlongp, 10n=3,Y =

R R St

(8) Lr€8aY = N(CH;);"CI).

The compound is synthesized following the synthetic route illustrated in

Scheme 2

CIH.H,N c) N
- B H:,COO(}QD e o -~
cl al @) i N
_— o %o, ®) o
S0,Cl H c)@ A | ol
@ H,c00 S,ﬁ OOCH,
X H @\)1
N 7N
@\JN)\ [ j ®) 0 ;
ﬁBOC C&C‘H o} > Cl i
> C | —— N H
ﬁ 0, O\JBOC 3

0,

N
o]
g GOOH Cj N()JH.HCI
) 2@ -

(1
o
HOJWNL ~ A
NHBoc | CI-
(107
D R —— B SV —
H H

- (e]
g - OEQ G SN
R, lcCk

(11) fiHBoc | Ok

example 1

Scheme 2
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(2) H,000CJ~~ ~/ S~NJ~COOCHy (4)p2-NC)(8) 0OHBcc C/HCIH CI
~YNNQ y~Sr$0H 02 1 Bc 02 ~NH.HCI (7) 82N ~1 (9') (1) O HO'Q
NfL NHBOC (Cr()~ CIIHpIN.SNO Np 0z kv 1J(+ Ox (11"

c | C4 AHi Cl- example 1 15 Scheme 2 WO 2006/04 Oﬁ?m 010412
‘@‘g‘%ﬁﬁﬁ‘@%ﬁi‘s/ommz 9 GENERAL METHODS: analytic H% =
ml/min; Mobile phase: A-0.1% trifluoroac®tic acid in water, B-0.1%

trifluoroacetic acid in_acetonitrile; Column: Zorbax Eclipse XDB C8,5
microF EXERAE YETHORSwianalytie HPLC: Flow: 1 ml/min; Mobile

ichlargs3- thvl- sulfonyl chloride 5 10 ml of . ‘s
e e St B i in
WS Culwinn MEGHaR EHIHYRDP @ [8MIBIBHIes0 x 4,6 mm.

Intermediate (2) 2.4-Dichloro-3-bromomethyl-benzenesulfonyl chloride

10 ml 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 (CDCLs): & (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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After completion of the addition, the mixture is heated at 40C 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
wdlighisfiligred, 10 triturated, washed with water, dried overRpKelbadso10412
purified by washing with n-hexane, adding 200 ml of solvent under strong
stirring. The mixture. is filtered, the solidlia discarded and the solvent is
evaporated to dryness to obtain 2,4-dichloro-3-methyl-benzenesulfonyl

chlorid&Ta M Ereahfrio)w it raBl ot F I8 8550, T538Pde PvinyB-8804d, 1H);
(30% B,3%Amia. Rt~ ink. HNMR (CDC13): 8 (ppm) 2.6 (s, 3H), 7.5
(d, 1H%§@%SII§{%%I%§!@?§)Z'ZGO [M+H]+. This intermediate is
Dioepinai@ic tendsnthe folovsngteandiiops:arOtremblsxolic acid methyl ester

2,4-dichloro-3-methyl-benzenesulfonyl chloride are dissolved in 20

eg of NBS are added under stirring at room temperature
until cgmpleted I%?‘ili ation of NBS..Finally, 0.1 f .
oA SRt SR A st iesidad up2a ol

forsappeared heurs. thhef SONHOH i< evBRDIated) e 468 duepi iakaadid with
with ethyl acetate, washed with H20 and 5% NaHCO3, dried over dry

Na & Mrslidstimingr iR seaeplotan efdberadstitinardby mixture is

ining a viscous, light colgred liquid which is taker into petroleum, .,
R TR o Rl Mo SR DR B PR Ryein
sryRaiossebd: ddﬁ’g&w%ﬂ@%&w&ﬁ B toeteNihetEsidhéal Mfered and
2006/040004 PCT/EP2005/010412 10 1H-NMR (CDC13): 5 (ppm) 4.85

conReNi1AIss (hdbk),281081d, 1H); ESI(+)MS: m/z 338.1 [M+H]+.

Intermedi ) 4-Amino: ydropyran-4-carboxylic acid methyl ester

hydroc%?STfi?g%)%- N}%Mﬁé&)ﬁam#carboxylic acid hydrochloride

(0.025'HASR (DMSO-dg): & (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-dichloro-benzenesulfonylamino)-

tetrahvdropyran-4-carboxylic acid methyl ester

The intermediate (3”) (1.1 eq) is dissolved in water together with 4
equivalents of K,CO3. This solution is added with a solution of 1 equivalent
(10 mmols) of intermediate (Z)Ain 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,. The solvent is evaporated off, the resulting
solid is washed with cyclohexane, thereby obtaining a white solid in which
chloro/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 (Cl)).

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

3.71 (7TH, 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 (4, 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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is suspended in 13 ml of CH30OH, cooled to -60C and dropwise added
with SOC12 (3 eq) under stirring. After completion of the addition, the
mixture is left to warm to room temperature, then gradually heated to
WwoYlitignigobtain a clear solution (approx. 2 hours), which is.£99)68. 1062
residue is filtered and 10 concentrated under vacuum. Yield 80%. Purity
(NMR) 85%. 1H-NMR (DMSO d6): 8 (pplnl!) 1. 91 2.04 (m 4H), 3.78 (s,

SO|UtI0Q1!§1ﬁ£1Q%j QSH}‘I @)Sﬂluﬁﬁﬁdlﬁ)l @ﬂdll\lﬁbm (b1t %qp'&)&ofmlxed at room

intermediate (2) in acetonitrile and stirred at room temperature until a

pre@prait soteratienge). inHaedbilepitugl MWM&) ahlaetregyre is kept
res| glugtgrglssolvf?d jn g eth aceta%eO a § 0. 1M1{—1%r ((34%%30#5? éved in

ase IS Separate over e SO

Mﬂamfy'zsym (amm qszNﬁﬁth \Mmﬁmye%ﬁmhmm@mbmrﬁn the

white solid in which chloro/bromo derivatives are present in 10/1 ratio.
e lenvds Mrnoseriag ded e (evreBCatosmrintr Rtander Is{Bringn Bliaiig is

CD). 2 HNMR DC 8 ( 1.81-1,99 m 7-2.25 2Hm
Ko B 10 Bty i 1o B A oaopp s e e he
fedithiea@ddb1vad) id B { hodtdtehi30 T, BOO indtnifhol) 8J§ﬁl¥oéang]phase is
7.91-7.98 (1H, m), [7.94 (d, J 8.5Hz, X = Br), 7.96 (d, J 8.5Hz, X = CI]. WO

260564 (Do0Pal)/FitRCObIFIO4sdt utibinpdimédiadeitdt) over Nay SOy, filtered
éﬂﬁ ,4-Dichloro-3-(2,4-dimethyl- oumolg -yloxymethyl)- benzenesulfon

FRO YRRt AvaSRNEXy IR QBRI @S LR¥E O Buikiside %5710 HBLC
@iﬁ)ﬁ‘c\/@ @@% 2. @g%ﬁ{ewgngag A room temperature under nitrogen
in methyl ethyl ketone (MEK) The mixture is kept
"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]".

Intermediate (7°) 4-[2.4-Dichloro-3-(2.4-dimethyl-quinolin-8-yloxymethyl)-

benzenesulfonylaminoltetrahvdropyran-4-carboxvlic acid

Intermediate of formula (6°) is dissolved in THF and the solution is
added with 10 eq of IM 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.IM HCl is added to pH=4. The aqueous phase is extracted with
dichloromethane and the organic phase is dried over Na,SO,. Solvent is
evaporated off and to obtain a yellow solid residue. Yield: 90%. HPLC purity:
99% (20%B, 3%/min; Rt=7.72). |

'H-NMR (DMS0-dg): § (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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5 under stirring and under nitrogen for 90 min. Intermediate (4) is
dissolved in MEK/dry DMP (2/1) (42 ml, 12 ml/mmol), and the solution
containing the quinoline is dropwise added to the reaction mixture, under
WG abisging is kept for 16 hours. The reaction mixture |§§9%&@grﬁt@ﬂz
under vacuum and the residue dissolved in ethyl acetate (50 ml, 100
ml/mmol). The organic phase is 10 wash&d (3x50 ml) with a buffer
solution pH=4.2, dried over Na2S04, filtered and concentrated under

vacuurhid@ 6ibtedilDa YetfolsolitlYidld733ho! HRIET ity 177 %. ¢306h BH), 8.64
3%/mip; 5 R ( ppm) 1.80-1.95 (m, 4H), 2.56
(s, 3H}0%: éﬁ@s %&% %\gf?ﬁsj ]zal@l :3.55 (in, 2H), 3.60 (s, 3H),

fn%r‘ﬁeaiﬂ-@e 1%, 3Q (&orlihlit dx32ah o). ((£0(AiL kb 6B (8 4 1 ethyl-

778 d. IH), 802 @ 1H) 8.77 (bs 111) ESI(+)MS m/z 5531[M+Hj+

benzenes Ifo ylamlnoltetrahydropyran 4 carboxyllc acid Intermedlate of
%ﬂweli)-éidlssolved in THE and the solution is 20 added with 10 eq of

1M Li?ﬂ JTVRRINE NS BHYHOHR Biiresiond BayerdleAACs 816 Hi%iry DMF

solvent is evaporated off. The residue is dlssolved in water and O.1M™HCI
ia adtiél td petatl-Hhtan ftsksypldasaitegtacide withtutichfoconiethane4°C
and the organic phase is dried over Na2S0O4. Solyent is evaporated off

ahd Bl elidd Lol rdsidub. SALIANSST, SHIBIRE p i nEs 3ogs4°C is

N R B e A B o g Y1 5 e

iy H3(S IHEWOWRE AV RODERROOSIAOAIZIZ: B8Ttde12 h
1H), 7.46 (t, 1H), 7.67 (d, 1H) 7.75 (d, 1H), 8.03 (d, 1H), 8.64 igbs 1H).
@gwp}wpgt hﬁ/gmg@w& BiETHEN; ged(lggolved in 40 ml of DCM and the

gﬂt‘%ﬁf% ngf}r%oe y (Bg%'g%lis%g r )}?amlno§j ?&;#\;1 rgp?/‘rlgﬁ-ﬂgésrgéhhr{he
¥olvent 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 (CDCly): 8 (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]".
Intermediate (1°) (4-(2.4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethvyl)-

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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5 piperazin-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 +4C and added with EDCI. HCI (1.1 eq) under stirring.

@‘56%%&56*440 is continued for an hour, then DIPEA (2 eq)},a200p2005/010412
Boc-piperazine (1 eq) are added 10 and the mixture is left to warm to
room temperature, under stirring. After 1Bh the solvent is evaporated off,
the residue is dissolved in 40 ml of DCM and the organic phase is

WashMﬁﬁMﬁh@(Z(fprﬂ)laﬂﬁﬁﬁ@ over Ng2804. The _ solvent is
&?QQﬁ 19%) -Butoxycarbonglamuma-decarboxysk
ipiatitint@ yelgursolid. Yield: 96%. HPLC purity: 98% (20% B, 3% B/min,
Rt=11.14). 'H-NMR (CDC13): S (ppm) 1.45 (s, 9H); 1.55-1.80 (m, 2H),
2.05-290nmelaiaf, Bas@QsnsPll ams4spsperyed. 38-81004nml 1(8) n8)658nd, the
7.10 (s, 1H), 7.30.(s, AH), 7.37 (d, 1H), 7.46 (t_1H), 7.67 (d, 1H),
%%‘58‘2& iﬁé}%?’% i‘ﬁl)f%‘?@lﬁ(sﬁiﬂfﬁ‘és@ﬁﬁé%é ?éiﬁgw@rpﬁkept
ntEMegiaies(la (fotaf-RisPludd 2rdrdimetipd_apirolinsBrinxyosind) is

benzenesulfonylamino)-tetrahydropyran-4-carbon ly)-piperazin-I-yl 0.62

mnbrred (9y atd ddethentth 1HASOHEOHNGhOIM 40d4te BbduPrisOH
d irgng fqr.3 hours, T lvent is evaporated off and 25 the

éggﬁgglgff(jelgg r'ici:&: E% Sﬁ?ﬁﬂmeér#oride (1) as yellow solid. Yield:

98%. MRIHarRUIILY e 92368 00EF BYAPiva RimR- 3% %HeNM%&@%Q)aigested in

(ppm) 1.55-2.10 (m, 7H), 2.90-3.10 (m, 9H), 3.20- 3.55 (m, 9H), 6.0 s,

P9 nid. e6-8ater (andsflyes:05 s tei)niyr @086 Mkl the solid are washed

PCT/EP200%/010412 13 ESJ(+)MS: m/z 609.1 [M+H]+. Intermediate

és )"‘(ﬁt-?&r{gﬁé?oﬁéﬁaﬁs‘én%ﬁhﬁo%%%wvs- | s RsHihined,

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): 8 (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]". |
Intermediate (11°) (4-(S)-tert-Butoxycarbonylamino-5-(4-{4-[2.4-dichloro-3-

(2,4-dimethyl-quinolin-8-yloxymethyl)benzenesulfonylaminoltetrahydro-

pyran-4-carbonyl}piperazin-1-yl)-5-oxo-pentylltrimethyl-ammonium chloride

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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10 mmols of Boc-Orn-OH are suspended in methanol (20 ml) and the 5
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
wo Reitses by TLC (eluent: CHCI3/CH3OH/NHAOH 40/54/65/mp200s/010412
Boc-Orn-OH Rf=0.29; (10) Rf: 0.11, detection KMnO4). Methanol is
evaporated off under vacuum and the resiue is digested in 10 150 ml of
water and filtﬁred. The rQqund-bottom flask and the solid are washed with

h
RALTYIRBE K ahit) AL SRR G oub ratliombarmisdwiinedeft under
heRiReneenUaledINIRE VaSHUD £40 rob- dhe fesuling é&éyfou%tgg% 021%(1 the

suspended in water (40 ml), filtered (to remove any traces rea) an

pesifled tsydiGahond reversted pinhséhiiGhapre TR 2k 640-5nAs RN egdiated
15 column (19 x 7. cm) is eluted with 3% CH3CN in water and the fractions

B0 iRty drbearmigs sy it & muéltedch s conretinin gl (rolumn
| .
R 130D Ik AE, ORI N RANTARA ATV ASIRIS TOVE, 70

3CN, freeze-dried, and finally evaporated from
€1Ha@Dl/0td GiVERA 2rmipof minittdiablyygsesTapiamolichidelbnl 6% 10 75
20 'H-NMR (DM$SO-d6): S (ppm) 1.38 (s, 9H) 1.58-1.75 (in, 4H), 3.03 (s,
giy) 3By ehy, sfiprding (ntermydato é,la), Wil SRwgendtial 80 a white
oL S G ey T R G R Y nay
A-dime'thyNyuiRolinngSdmegnsthvibenzergsulfonylsninoltgighyidss 35g5 (.

pyran-4-carbonyl}piperazin-I-yl)-5-oxo_pentylitrimethyl-ammonium

chloric & edmate 03, 08 AmAtd)s 357 Qiss dR/éohjr7EMA Md56 (SH, m),
solutiop | with dicyclohexylcarbodiimjde (1.2 eq) and HOBt (1.2
eq). Tt?é%'i%%i?% ﬂ;&’uﬁ'égr&i %fﬁ%g@rf e’n]'qgga’éé?(/v{m’ H), 8.02
diisoprepylamis®pe iy Q-39 QR4 RE&T @@é@@gmomz 14

em

polystyrene (1.5 eq) and interme iate'(l') (1 eq). xture is left under

Sirt Ao of <! 4F b2 4edichiofittSrdd, 4hdi mebhahid s iaviinoRatd oozl 1)-
he .

tt)enzenesulforwlammo]’ce‘crrcxh*sfdronvran-4-carbon‘»fl }piperazin-1-yl)-5-o0xo0-

pentyl Itrixhethyl-ammonium chloride, dihydrochloride
0.45 mmols of (11') are added with 10 ml of HCl/dioxane 4M. The

mixture is kept under stirring for 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) 8: 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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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 5 Vydac 218TP, C18, 250x50 mm, flow 60 ml/min, gradient
wO%dod6da CH3CN/0.1% TFA in 120 min, detector UV atm4@dhdos 010412
collection 55 to 75 min) thereby affordinq intermediate (11') which is
freeze-dried as a white solid. Yield: 46%.HPLC purity: 98% (20% B,

3%/mip; Rt=7.68), 'H NMR (DMSO-d6) S: 1.4 (s, 9H), 1.8-1.45 (m, 6H
1.95-1%5%#,%@’2\%{82@ "\fée%ﬁ,(s?.?éss(%, @ﬁi‘&;ﬂ)-é‘% i, A2 (i, a),
.Q1- gy Arl N, 5t82 509 (§5,2 [ 22 40¢3H), A.90-7:4
e S T B M PR D T T e 1 s
(4HS AMin353(A 4TRI4-wil; hfob6- ITH AsQine TRy R aiiinGHA; Sny) 03B (1H); s),
enzenesulfon lamjnoltetrahydropyran-4-carbonyl}piperazin-I-yl)-5-oxo 15
ge‘?’?t‘iérﬂﬁg%ﬂy@nﬁ? %ﬁ&ﬁl&%@%&%@bﬂ@ﬁﬁ 45 mmols of (11')
QR Ev' h 10 ml of HCl/dioxane 4M. The mixture is kept under
stirring for 6 hours, the solvent is evaporated off and the residue is

fibzerdrect-hkhy obtingithe tiydlgmyinsgdyas:s wibiteyspbdn ieid:
87%. HPLC purity: 98% (20% B, 3%/min; Rt=5.14). 20 'H NMR
sBlirslaming lictahy dropyraged- casbomy }oiperang-(ydM5 - omentd]-

) e A e, L etie EXAMPLE 225
(4-(S)-AtINBER-(BIASE i @romd- RIDEH) ARUARID-EOMRARBYN0 (m, 2

benzenesulfonylamino)tetrahydropyran-4-carbonyl)-piperazin-1-yl-)5-oxo-

B0n4-2r{fta i )arhio un® dido Adl4 K9 dleshictidé WASZ006H4m004.68 (2H,
SRR, WM A A
£ 57 FHeEont ikl V1D PNO-3 46
EXAMPLE 4
[4-(S)-Amino-5-(4-{1-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-
benzenesulfonylamino]cyclopehtanecarbonyl}piperazin—1-yl)~5—oxo—pemyl]-
trimethyl-ammonium chloride, dihydrochloride.

'H NMR (DMSO-dg) 8: 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), 1.97-1.72 (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



(5H, m), 3.43-3.18 (7H, m), 3.06 (9H, s), 2.78-2.61 (4H, m), 2.89 (IH, s),
1.97-1.60 (9H, m). HPLC: tR = 9.26 min. MS: [M] + 749. 5 EXAMPLE 3
[5-(4-{4-[2,4-Dichloro-3-(2,4-dimethyl-quinolin-8-yloxymethyl)-benzene-
woltanyhaméno]tetrahydropyran-4-carbonyl}piperazin-1-yl)-51Qx0ussiiros12
trimethyl-ammonium trifluoroacetate. IH-NMR (DMSO-d6): 8 (ppm) 1.53

(s, 2H, in); 1.69 (in, 4H): 1.90 (in, 2 10 H}92.45 (t, 2 H); 2.78 (M, 6 H);

3.04 (g H, s); 3.23 - 3.57 (7 H, m); 5.68 (2H, s); 7.38-8.18 (5 H, m); 8.04
(MihaB3 hemenisyeptes @crorlingspdherproseshiiaiderssbpd)in7asllucci et

%-?[(?é%?it%@%ﬁé?éégji?ngétsfgé?za{squé?i%%-yloxymethyl)- 15

benzemnesgulfenyteoineieysiopentanecarbonyipiperazd praddi-QX0cRen hyvas
- trimethyl-ammonium chloride, dihydrochloride. 'H NMR (DMSO-d6) S:

gwovated s3s sekfeetivenyss dp (phibjtino PR -sodmednrasbqmase) in the

B Bl R Pl ), TR Ao B0,

BodoyicakAaiivity The avabsdior-ahihem2Hedenivh Alfsptiohinein nmols/kg)
compounds of the present invention was carried out with studies of
BihéthgrbibiteA b a0 Bbnerehindraonstassioa ifoCatdeast|2 1o Moining the
procedure described by 25 Bellucci et al, Br. J. Pharmacol. 2003,
H40:500-506:-the-binding-values-are—+reported-expressed-as-pkt
A@@gﬂﬂi@tic Clivity (gxpressed as pAEywas evaluated aﬁﬂqunh' A@OH
bf the bradykinin-indug¢ed production of inositols in CHO|cells tram fecteé
WO 2006/040004 PCT/EP2005/010412 16 with B2 human|receptor, | Dose

according to the procedure described in Bellucci et
bond |H =

W003103671 NH,  |[NHCENH)NH, |3(87 |84 |300
ex 55
W003103671 | bond | CHj | NH, NH, 419.1 |89 |300
ex 63
WO003103671 | bond |H | NH, N(CHs), 4188 |83 |300
ex 57
W003103671 | bond | CH; | NH, N(CHz), 4188 |90 |300
ex 59

W003103671 | bond | CH; | NH, NHC(=NEt)NHEt | 3 | 10.1 { 9.0 | 300

ex 44

W003103671 | bond | CH; | N(CH3)3 | N(CH3)3 4197 182 |-
ex 88

Example1 |O CH; | NH, N(CHzs)s 3110310330
Example2 |O H NH, N(CHs)s 3110.219.7 [100
Example3 |O CH3 |H N(CHs); 31101195 |100

Fxample4 |bond | CH3 |NH, N(CHj3)s 3]110.1]194 |100
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al, Br. J. Pharmacol. 2003, 140:500-506. The in vivo activity of the
compounds of the present invention was evaluated as effectiveness in
inhibiting BK-induced bronchospasm in the 5 guinea pig (Tramontana et

Whrado /ﬁw@acol. Exp. Therap., 296:1051-1057, 2001), megéﬁ)r' goh%éi%‘o}z

dose (it=intratracheal administration) (in nmols/kg) which inhibite

bronchial constriction for at least 210 minl Example W R X Y n pKi pA2 it
Dose W003103671 bond H NH2 NHC(=NH)NH2 3 8.7 8.4 300 ex 55
WO003 367t fomedCagpitid dHE 4he. b8 &80 wntd\0eR1 06 pired with

bond H NH2 N(CH3)2 4 8.8 8.3 300 ex 57 W003103671 bond CH3 NH2,
thesaayots sEUSH™ %@m%ﬁ‘é%%%ﬂ BoR A3 olt has surprisingly

y Cﬁég ) ANBE! the Ocbd bdffs ot Hheyaitish a%”%%o'\%%’@%ﬁm

4 9.7 8.2 -ex 88 Example 1 0 CH3 NH2 N(CH3)3310.31

kxamtits Ak NH20NKeHS-BcBuiflly 9elatftD afadagpde 3F0WIOIB3HOYEZHI3B oth
3310.19.5100 Example 4 bond CH3 NH2 N CH3 33 10.1 9.4 100 WO
e entngomistie ATTREY OssIPIbgads 1trantiectedrayidy henysam seserter and

A ooy PR 8 Bl Ealep i epeutical
epplReitigs of theniaygntion have in vivo and in vitro
ABBREVIATIONS

it = intratracheal administration; iv = intravenous administration; eq = equivalent;
DCM = dichloromethane; MeOH = methanol; THF = tetrahydrofuran; DMSO =
dimethylsulfoxide; DMF = dimethylformamide; AcOEt = ethyl acetate; AcOH =
acetic acid; TFA = trifluoroacetic acid; NBS = Ny-bromosuccinimide; bpo =
benzoyl 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 ionizatiori; MS = mass spectrometry; FCC = Flash Column
Chromatography; Rt = retention time.
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activities higher than the structurally related analogues of W003103671.
Both 5 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 humans. ABBREVIATIONS it = intratracheal
administration; iv = intravenous adiynistration; eq = equivalent; 10 DCM
= dichloromethane; MeOH = methanol; TIIF = tetrahydrofuran; DMSO =
dimethylsulfoxide; DMF = dimethylformamide; AcOEt = ethyl acetate;
AcOH = acetic acid; TFA = trifluoroacetic acid; NBS =

CIMINJFomosuccinimide; bpo = benzoyl peroxide; Boo =

' dllsoproB

tert- butoxycarbonyl' HOBt = 1-hydroxy-benzotriazole; EDC =
1-e Xl 35 E ?th%l p I carbo iimmide; DIPEA = 15

yle yla |ner ?_(’f“ |£:1 pressure liquid chromatography; TLC
= thin-layer chromatography; NMR = nuclear magnetic resonance; ESI =
electron spray ionizationRMS = mass spectrometry; FCC = Flash Column

Y rgen or methyl - W is a single bond or an

(D

in which

R is hydrogen or methyi;

W is a single bond or an oxygen atom;

n = 3;

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 -NR3R4Rs quaternary ammonium group in which R, Ry, Rs can be
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,
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10 - n = 3; - X'is hydrogen or a -NR;R2 amino group in which R, and R2

can be independently hydrogen or a group selected from methyl, ethyl,
n-propyl, isopropyl; - Y is a -NR3R4R5 quaternary ammonium group in MCSLLP
which R3, R4, R5 can be 15 independently a group selected from methyl,
ethyl, n-propyl, isopropyl, n- butyl, isob?JtyI, n-pentyl; and the
pharmaceutically acceptable salts, enantiomers and enantiomeric

mixtures thereof. 20 ALIA'FN1IFD SHFFT MCSLLP 19 2. Salts of the
compounds of general formula (T) with inorganic or organic 5 acids
selected from hydrochloric, hydrobromic, hydroiodic, sulfuric, phosphoric,
acetic, trifluoroaeetic, propionic, oxalic, malic, maleic, succinic, malonic,
aspartic, glutamic acids. 3. Compounds as claimed in claim | or 2,

wherein: W is a single bond; 10 n = 3; X is selected from hydrogen or a
-NH2 group; Y is a -N(CH3)31 quaternary ammonium group; the other
Substifirtistebéingcagwefinéd ¢ ghaimal f4rGdmpbunds dacigimedin organic

r2 in. wh| h; 15 R is selected from hydrogen or methyl; W is an
e S i B3 LR Ga SFOROR)Br g SN PR BB sF i,

a@eﬁl{phkmoq@@aﬁa,a%@mme,lU%kgmypmanc, 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(CHs);" 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=73;

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.

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-

y1)-5-oxo-pentyl]trimethyl-ammonium chloride, dihydrochloride

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

AMENDED SHEET
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20 the other substituents being as defined in claim 1, 5. The following
compound as claimed in claim 3:
[4-(S)-amino-5-(4-{I-[2,4-dichloro-3-(2,4-dimethyl-quinolin-g-
yloxymethyl)benzenesulfonyiamino]-eyclopentanecarbonyl}piperazin-I-
yl)-5-oxo-pentyl]trimethyl-ammonium g loride, dihydrochloride 25 6. The
following compounds as claimed in claim 4: AMENDED SHEET MCSLLP
20 (r) (4-(S)-amino-5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl )benzenesulfonylamino]tetrahydropyran-4-carbonyl}-piperazin-I-
yl)-5-oxo-pentyl)trimethyl-ammonium chloride, dihydrochloride; (r)

04-(S)4dnmorBL@e2-(2 4 HichfordcBlepandetiyt-dinsenL sy iBRynretgny s

b [ - 1)-pi in-1-yl-)5-.
e R e DRIEON -
[5-(4-{f2 ichlony3e2rdimethylaguinoknidrydexyingtirydaloride;
benzenesulfonylaminoltetrahydropyran-4-carbonyl}piperazin-I-yl)-5-oxo-
PentylffiitetAYiiBf6 1&%%#r&6?65’68t§té?1®@’7‘?3§1%¥» SRS Ggkyxy-methyl)-

COmp%%%%%&9@éﬁﬁég&i@%}ﬁaﬁ%@\&?&ﬂ%&@@!&%&8!?39;9&5@9&25_?19'?&(%%4

in claims | to 6 together with pharmaceutically acceptable ‘excipients. 8.
The useobantphpourdhad-etaimreduim cldinsld, tyy érfwhthegreparation of

pharmaceutjcal ¢ itions for the treatment of, all the conditions in

B AT PR kit S TGRS 87 e se of a
comp@engeasseiatneh is i3 Honthe, prepatatiomof) phrrmaceulienk oxo-
compositions for the treatment of inflammatory, allergic and autoimmune
conditiemnéy 1 ginred yisargmaismpoiinaragadtithed in claim 8 for the
prepa@;[iaon of 20 J%?armace%ﬁ?% é:ogrgggsitions far the treatment of

L thmia AL e}dotln 2 brg%%m%s, aiming 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, chronic 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,
hepatic cirrhosis, glomerulopathies and pulmonary fibrosis, arteriosclerosis, both

acute and chronic pain, septic, allergic and posi-traumatic shocks, hepatorenal

AMENDED BHEET
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allergic, vasomotor and viral rhinitis, chronic 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, hepatic cirrhosis, MCSLLP
glomerulopathies and pulmonary fibrozsf's, arteriosclerosis, both 25 acute

and chronic pain, septic, allergic and post-traumatic shocks, hepatorenal

AMENDED SHEET MCSLLP 21 syndrome by hepatic cirrhosis,

hypotension, alopecia, cancer and antiangiogenetiic diseases. 5 10

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

diseases.
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