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NON- PEPTI DE BRADYKI NI N ANTAGONI STS AND PHARMACEUTI CAL

COVPCSI TI ONS THEREFROM FI ELD OF THE | NVENTI ON The
WEe@somood nventi on rel ates to non-pepti de conpPUTEB2005/010412

contai ning a quaternary anmoni um group, having

activity as specific antagonists of bradykinin (BK) B2

receptor, pharmaceutical conpositions containing them

NONIPHETIBE t her eBRADYKININ eat leANPA QONISES AND
condirtrons 1 n | C activation o raayki nin

PHARMACE GTEC ALY GORIP ORRIIB NSTHBERERROM ( BK)
bel ongs to Kinins and forns, together wih Kallidin
and T-Kinin, the sub-group of Kinins present in
mammal s. Kinins play an inportant role as nediators of
FIPAID QRArHY INVENTI@NDboth in the central and
peri pheral nervous system Bradykinin is, in
par Theupissent imeeraigpreldees tb Aod-pestid eompoutis Seitaining a
Pro Phe -Arg OH) produced by the body in
qupteraanpaihelondumalgroapdilidving. adtiwity y pesspdcificniantagonists of
receptors exist, Bl and B2. The main characteristic of
bradykiBin (BEOPBAr réceptdratplidrmasentical comipositionst bamaining them
constitutive. It is expressed in tissues in
and rthke arseathieeso fofor she gssatarendidfi aihshe Condiiomstinewhieindctivation
B2 is a constitutive receptor normally present in all
of biradyleinimBQ wctptoas meelimtadveduri ng the inflammatory
processes. Bradykinin and Kallidin are released from
PRIGR ARDt ei n precursors (known as ki ni nogens), by
proteol yti c enzynes naned ki ni nogenases. Anobng these,
t he Bradykindh § BKS) peboned twy Kialdsi anédifosmehitegetheswsvith Kallidin
once rel eased by the precursor, can exert their action ‘
andnTyKinin, sahesubtgroup 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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time as they are quickly destroyed by a series of
circulating enzynes and nenbranes generically defined
wa@sgookiomiopases. One of these Kininases cl eaves PCT/EP2005/010412
bradykinin at the Cterm nal arginine thus formng a
des- Arg- BK which acts as Bl receptor agonist. The
activation of bradykinin Bl and B2 receptors induces
r el Phet dgtivarfonvef bladykisireB varid Boorsegidtinduces relaxation of
hypot ensi on, increase in vascular perneability,
vassinhiigcles onithfcopseqidntigoitession, intréssel inevasodlar permeability,
respiratory tract, stinmulation of nociceptive neurons,
coftraetiahi sirsmbdothanusclepidftigtdstine e Rispiratorpriesbtc stimulation of
of nitroxide and rel ease of cytokines by | eukocytes
no@fskptiveosenmimns dltaatidhf berienic eplthelitbagcredfory production of
consequence, antagoni stic conpounds of BK receptors
nigaRidee sEhsettaisedofl oytokine ass letikoeyrles aamdit sicosanoids from
supposedly active in various disorders. Possible
diffesgmpesili eppesapplsi @atdomssqiarces aankagohisgieniconspamels of BK
inflammatory, allergic and autoi nmune di sorders, such
receptoss bam bandnsivesed a dovebchissiof hadmameendsiseppdsedly active in
irritants), allergic, vasonotor and viral rhinitis,
vaeloaisr disbiders pBbsaibber thedthpesse] (apphioptionk fomsail dntagonists are
arthritis, chronic inflamatory di seases of the bowel
inflamohatosy dademie and dutbimemanie isomlers,i sich as asthma and chronic
gl onerul onephritis, psoriasis, rash, acute and chronic
broyehitisi (alsadgdnesdtbiyvirritasts)dellergibavasomotareasndyiral rhinitis,
fibrosis, such as hepatic cirrhosis, glonerul opathies
obatmicpivienopamorfarpr odiseasear (OPI¥); | ahowingtoidhaarithritis, chronic
their analgesic activity, in the treatnment of both .
inflantneatary cglaem's ofptiienbotvet (Exahmlsedisaasriand ulcerative colitis),
cephal ea, insects bites, chronic pain in cancer .
glpaterelonephritisdipsoriasiss rash,t heuteanad shaenia aystifipadagenerative
such as septic, allergic and post-traunatic shocks, .
disendlens phatastarizadnog fibrosisheiedt ay bepatic girthaems; glagmerulopathies
anti cancer and anti angi ogenetics; in the treatnment of =
angly pulneagarynfibresinf arém@p@gc@_sw; 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. WO03103671 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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Different peptide and non-pepti de antagonists of
bradyki nin B2 receptor are known in literature. W03

wAa2®6/#1000d scl oses a large fam |y of conmpounds BET/BP2005/010412

antagoni stic activity on bradykinin B2 receptor. The
conpounds of the present inven8ion, although being
included in the general formula of W03 103671, are

for%&{}%ﬁ cribed or characterized in said docunent.

D DI SCLOSURERThe present invention relates to
non- pepti de conpoung
ant agoni sti c getiyi
general f or mul &

s which show high affinity and
“.towards B2 receptor, having

F (I}) in which: - Ris hydrogen or
methyl; Wis a gl & band or an oxygen atom n = 3,
4; X is hydroge a -NRI'R2 anino group in which Ri
and R2 can be ifdependent|ly hydrogen or a group
selected fromnethyl, ethyl, npropyl, isopropyl; Yis
a - NRSR4ARS quelergary Gl ni ym group in which R3, R
pup sel ected from nethyl,
;b |, isobutyl,

eo™N wi §h pharmaceutically

R5 can be i ndepe ‘
et hyl, n-propyl, GRr oiNd
n-pentyl; and the s@ct%
accept abl e aci ds. Prefcer Y ar e
salified w th inorganic orvvorganic agfi ds{gel ected from
hydr ochl ori c, hydrobromc, hydroiodig sulfuric,
phosphoric, acetic, trifluoroacetic, propionic,

oxalic, malic, maleic, succinid) nalonic,

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 -NR3R4Rs quaternary ammonium group in which R, 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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aspartic, glutamc acids. Mreover, due to the

presence of a chiral center, the invention also
w@ompni®es the two enantioners or m xtures thePEDEP20051010412

any proportion, including racenic m xtures. The

conpounds of general fornmula (¥ have both in vivo and

in vitroantagonistic activity towards B2 receptor

an%i Afstict Refivitherowdrds SBD Uklcepadr! Nighiel thah @RahREYeirn@durally
scribed in 3 103671. Preferred are the conpounds

sin%ﬁaxgﬁwﬁbghesr 8§ AUt @ikdd id WOOBEtB671.3; X = hydrogen or
a -NH2 group; Y = -N(CH3)3 + quaternary anmoni um

Pré&fepiéd: arktBe QbR ofIHASHf fdiRAAISTORRIIG (BPirthidled above.

Particularly preferred are the conpounds (I) wherein:
R iﬁ:hgglrogen or nethyl; Wis an oxygen atom n 3; X
is hydrogen or a group -NH2; Yis a -N(CH3)3 +

qU&WWdYoQéW@BiaUNI% gmp;The conmpounds obj ect of the
present i nventi on can be prepared according to well

knowsmmﬁl)f*tqmaf@&y animbahaklgrouphe conpounds of
general formula (1) as defined above are prepared by

congipser 8libstithehfeboingsRdindd gbewd.t abl e condensi ng
agent, of the internedi ate of general formula (11),
Pappédbfl9referdéd at@iRdcdmpounds (I) wherein:
R is hydrogen .or methyl;
W is an oxygen atom;
n=3;
X is hydrogen or a group -NHjy;
Y is a -N(CH3);" 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

(D)

with the compound of formula (10)
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W003 103671 (H) wth the conmpound of fornula (10)(10)
or a derivative thereof in which the carboxylic group
WO goosatoabl y activated. The synthetic process PGI/EP2005/010412
illustrated in Scheme 1 Schenme 1 The conpound of
formula (2) is prepared as desctibed in . Med. Chem
2001, 44, 1674-1689 by bropg nation of the
correspondi ng tol uene deriyative, which is in turn
obt ai ned as described in JXF i ne Chem stry, 2000.
101: 85- 89. The first H@p coficéfns the formation of
t he sul fonam do bond (4)obtaijyied by condensati on of
internmediates (2) and (3). THis reaction is carried
out at roomtenperature, preferably in
acetonitrile/water (2:1), in KH@ presence of sodi um
hydr ogen .car bgnat (NaﬂCCB) .. Sal.d reactiaon takes . .
ol ac8 @ dRTEAUNRnGTEet Rl WYiieR Hit BrOMFYIE croufe is suitably
benzy] position: the resulting products mxture is
achivat |y used in the subsequent step. The reaction of

the hal ogep derivatives, m xture wth a disubstituted
hydrﬂ@@ﬁ&tﬂ?ﬂl? REOQESS 15 iluuﬁtﬁ%teﬂrlg&ﬁi‘@@eo? pot assi um
carbonate (K2COB) and potassiumiodide (KI), in
acetone under reflux, yields the ester derivative (6).

Conmpound of formula (5) i.e. 2 il-di nmet hyl - 8- hydr oxy
qui nol i n@isN pqwhi ch B4=R5 s prepdred as
y

disscl oseg, |}, 6#0638+\ The en of formula

6)Li s hydrokysed un basi & condi €~ 0 carboxylic
@ (7)y—whteh—+s c ansnsed Wt h Bo® pi perazighe (8),

| &P c I

@) H,CO0C

()]

S/N O0OCH;
0O,

el

N Ej @®) 0
R
e - -
’ | 8 Ej@NBOC S’ijN @NH.HCI

©) (I

Scheme 1
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)



10

15

20

25

intermediate (9). Said condensation reaction is

carried out according to a known procedure for the
w@eEbld®wosynt hesi s, using hydroxybenzotri azol eP€DEP2005/010412

activate the carboxylic noiety, a condensing agent

such as | -ethyl-3-(3" - dinet hyﬁpropyl ) carbodiimde

and an anount of tertiary am ne, nanely

ob ﬁﬁ&PBg]fb%}ﬁLd%hE‘éﬁ(ﬂ{rbﬁ enteinctities gﬂaﬂdf @i’od)? NtHs QB%éthﬁl is carried

asl s e condensi ng agent. mpound (11) i

ouRt RIdIR gf: ?e&%tgl)?éi %%’@f@'ﬁbl}hﬁl BostofiltAiley wat&N2:1), in the presence

I nternmedi ate y nmeans of a hydrochloric acid

it O 1l RafbhereeMHCIY) Saidorehbhon! Rkeanplaee with
Ofi%?gt%%%dﬁg?%ee h)a/ldrochl ori de. 9ri vative (21) IS P

exOinden@d BNicrRdendiatbreminé anithe nbenAfle podRlond tHe triesulting
amno acid (11) according the procedure described for

prodiRtP nERAR! isOfireétly Ql)seﬂfiﬁfmh@@ubsé?uelﬂoﬁ_e [ Qe fwaetentof the
can be renoved frominternediate (11), with a

haloy@h 0ddti Ptivesagietug® vith @andisadtituted! ih@lﬂ%bﬁyqdihdﬁne (5), in the

obtaining the final conpound. Wen case the
prdsehat Kyt QioTReYium Gafbdhdts (KICO5Esadt polasaivm iodide (KI), in
commercially available internediates, it can be

ac&vik hpdie? eeflak ayiel diother extert derivativee@@ondi ng amine with
known procedures (Rapoport et al, J. Og. Chem 1977,
42: C3mpdilid Gfeforshiuial (5) 1.8 pdhdimethyBBehydroxy quinoline, in
56: 150-152) . The conpounds of the invention are used in

wHibk R,-Ra=0HY, i9brépdred hoskisdosat iteMsOD64063%h t he
activation of bra ykinin receptor has to be bl ocked or

r edqGedn eflye estsreofpforiiudal(6) iy hgdidlapdeuhder basic conditions to
treatnment of inflammtory, allergic and autoi mmune

cafiagltensid $Uxhwasclass hoondended hwithi Bobrmipetizineg,(8), to yield
allergic, vasonotor and viral rhinitis, chronic )
intebsiedimtti (8. [Bdidocardendatienseatar)s, catrmdrmudi according to a
arthritis, chronic inflammatory diseases of the bowel
kno@mo prosedlirs efue theen peptider syrthesisplusing )hydroxybenzotriazole to
gl omerul onephritis, psoriasis, rash, acute and chronic
actiystd the,carbpmylic mbiethpsi spndensing udgamt stids agndi-ethyl-3-(3°-
pul monary _ .
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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fibrosis, arteriosclerosis, both acute and chronic

pain, septic, allergic and posttraumati c shocks,
wheabiwoLi rrhosi s by hepat orenal syndrone, PCT/EP2005/010412

hypot ensi on, al opecia, or as anticancer and

anti angi ogenetics. For use in therapy, the conpounds

of the invention will be suitably fornul ated together

wi t riphag dfi‘ig%ﬁﬁhﬁ O thy ﬁ%ﬁﬁbﬁbelré RN ety ?réﬁﬁﬂérﬁnbﬁ all those

Preferre re pharmaceutical forns suitable for the

dlﬁﬁkrﬁamé ﬁE'aQ:ﬁvaﬁBﬁrbiaEr ﬂnsrecé RiUh&Sto be blocked or

granu ers sol uti ons, spenS| O S, Syrups or

rediiéed. ! ’Tgxez\n @aﬁhﬂﬂﬁ‘! eéﬁltéb% freftRy ldaPenedF fiflammatory,
prepare onventional procedures using

alle? th&%&ohﬁMhe' BisoPEérs] dueh £UGBtha%a |ang2BRfonic bronchitis,
|ntegrants ubricants, fillers, stabilizing

alfi‘:g% 1 SrasOhldi6Pbad ﬁ)‘ﬁsrhlﬁit?s‘/ %Hr%md"@b%rﬁ@tlﬁ@?ﬂl ﬁloﬁﬁﬂy disease
ef excipients known to those skilled in the art

(CBP—'DW @heﬁrﬁﬁfmh adrt R s AlchPorfie "RIfl ARmAL Sy dtdealed leeﬁﬁee bowel
such as enteric-coated tablets of granul es.

(C%@hhds G!@'as@%ﬂ@loﬁlddr&’ﬂ"ﬁe Qﬁﬁltﬁs@ Rl&RarHSn¥phfitis, ﬁSOI‘laSIS rash,
conventional mxing, filling Oor conpression net

achb® ahd WHrEnRY 8ystRisS Apaticafrhesly, Romerildpafiiesnanll, pulmonary
for exanple, aqueous or oily suspensions or solutions,

fitgodlsS iaPlRSiosE T UslS, both £daie hadheseitt painasesticy, eﬂle@gidﬁfmd post-
for reconstitution with water or other suitable

tr&ghatiershrke! eepatic dibthodds dge hepatorangle sgedontt,nBlypotension,
t he age and general conditions of the patient, nature

alapeciacyens bitiodnddhand Arhagiosertdiiver der and route and
type of administration. As a rule, in case of oral

admpurstis@tihothetapyg themaompduhtpadfl e invdigico midlubdssuitably

of the present invention wll be generally

foaghil atedt €o@ethen withotpilaramickytidaidygacceptableg chrdensiexadpients.
1000 ng, preferably from5 to 300 ng, in a single dose

Preferrad b pharmededtdsasforfitsesditdilevionghe>aabhdministration, such
illustrate the invention in greater detail.

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
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



EXAVMPLE 1
(4-(S)-am no-5-(4-{4-[2, 4-dichl oro-3-(2, 4-di net hyl - qui

Wmoi06/04104/1 oxynet hyl ) - PCT/EP2005/010412
benzenesul f onyl am no] t et r ahydr ogyr an- 4- car bonyl } pi pera
zin-|-yl)-5-oxopentyl] trimethyP-anmoni um chl ori de,
di hydrochl ori de (Conpound of general fornmula I in

pattenthtii® corpBunilé of 1k prosent Mventiorrwill b€ gerl¥r&ithdministered
+Cr). The conpound is synthesized follow ng the

insgntdtet idailyodbsagd rasgingt &dn Nl $ohed@0 ZnEXE}ifEfe@aﬂly from 5 to
Schene 2GENERAL METHODS: anal ytic HPLC ow. 1

300 mg,nn aMihgledpimerin futilividéd doddsuor oacetic acid in
water, B-0. 1%trifluoroacetic acid in acetonitrile;
Col uhime falbowing Exdmples iKDBtreR: tHe imvention idPested détain
I nternmedi ate (2)

5 EXAMMPRIEEIDr o- 3- br ononet hyl - benzenesul fonyl chloride 10

m of chlorosulfonic acid are dropwi se added with 4.8

(4r(S)etmn &-5-¢-¢ HH (@ didichlene- 3i-(2, 4 vdintethiy s quinidiar-8-yloxymethyl)-
magnetic stirring at roomtenperature. After

benzepestlfomylaminb ftetrdty diopryranHecaibonyt piperdzéatiegl)as-oxo-
4Q0C for two hours, thereby obtaining a purple

pesty Uttiimethylramm ommiunochledidendilyairethiloridepour ed i nt o
ice-water (0.5 1), stirring vigorously. The separated
whi t(E€aopoend of igeneral ddrmuld 1 im avfeidh Ruees@8H, Wih-O-, X = NH,,
water, dried over KOH and purified by washing with

10 n- hakarks, Y sudi(6§L:)0CIH of sol vent under strong

stirring. The mxture is filtered, the solid is
di scEheleampoundte synthesiredi folloveipgrthe synthetitr yowgs sllustrated in
obtai n 2, 4-di chl oro- 3-net hyl - benzenesul fonyl chl ori de

Schwme drystal line white
A g EP\JI
. (chB N S
B H,G00 g >
c Cl (3? \
— - O ® ®)
S0,Cl H > 5 ol

N
0.
@) 02 @

- c ol — > |
ﬁﬂ&/mo \ ké(:“?i/\o

82@ L )k_/\/\N_*, OZO l‘\l\/Nzu\_/\/\N‘V
(11 NHBoc 1 C-

example 1

15 Scheme 2
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solid. Yield: 85% HPLC purity: 86% (30% B, 3% m n,
Rt=19.7 mn). 1HHNWR (CDC3) : d (ppmM 2.6 (s, 3H),
wQ@2®60eh004d H), 7.95 (d, IH); ESI(+)MS: mz 260 POHEP2005/010412
This internediate is broninatedgunder the foll ow ng
conditions: 20 mol s of
2, 4-di chl oro- 3-net hyl - benzenesul fonyl chloride are ‘
di s eFNERAL JBEEEHOPIS: eanalysic HPRES #ewaddadl/urider Mobile
stirring at roomtenperature until conpl eted
phaseu10. 1% tohlueroamsc seidain yyater,1Be@.186 trifluoroacetic acid in
azo-bi si sobutyronitrile (Algggais added and the

acgtomitrile; iGo/nuan: dwrhax Fobipse pPRo% mErbnut 50 X6 mm.
solution is evaporated, the residue is taken up with
termediate 4-RRichkarowd ompm ethll-ben reéSaR onat ichibride

2 < ARG . du (2
over, dry Na2sO4 and filtered. The organic phase is
evagdr stleed chéoresylfonicapeidnare dvopvisesaddédywiticol. rmil of 2,6-
.I%@Fid which is taken up into petroleumether. The
dichlorateduene fin| g doursninderemagngtic ostitying dt roah) temperature.
ilight colored crystalline solid. HPLC purity: 95% (50%
Afgier gompfetion ofithe addition, the mvtpeDs Byated dit UHBE) fot. tiko hours,
%§ 2H),.7.58 (d, 1H) 5,8.08 (d, IH,; ESI(+)Ms mz
therghy 0 thinipg a puirde selitiane which is cooled and carefully poured into
. 4-Ar{i no-.t et rahydr opyr an- 4- car boxylic acid nmethyl ester
ICVHEE K o illeSttrmg Yégeroushhy Hhemeparatad carhitoxsolid is filtered,
.aci ydraqchl or.ide (0.025 nols) is suspended in 13 ni
tr1 ra%xgdzgs Pth W@%ﬂﬁdﬁ@da‘hﬁerdm 391610 pudiéi¢dwby washing with
C 2 (3 ) er stirring. After conpletion of the
D-DERANS &ﬂ‘ﬁgﬂegﬁgﬁiﬁhr@ salvieat tundsrvelfong stirsiog The mixture. is
enperature,. then gradpally heated to ebullition to
ﬁlﬁ%?@a‘ ﬁﬁ% S@ﬁéiaFS gb‘iqgéfﬁ?f‘dﬂ apgdpthcogolvent dareyapospiednta slryness to
id IS filt d
ob%a()lgl f,%’-dllcﬂ?orro?ilmgt%yi-%enlzeneeszl on?frl] chloride as a crystalline white
solid. Yield: 85%. |
HPLC purity: 86% (30% B, 3%/min, Rt=19.7 min).
'H-NMR (CDCL): & (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 stitring 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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concentrated under vacuum Yield 80% Purity (NW):
85% 1H NVR (DMSO-d6) : d (ppm 1.91-2.04 (m 4H),
w®@2008/04®9p4 3H)5 3.60- 3.85 (m 4H), 9.00 (s, 3|—BCT/EP2005/010412
ESI (+)MS: nmfz 160.1 [ MkH] +. | ntﬁ‘imsdl ate (4')
4- ( 3- Brononet hyl - 2, 4-di chl or o- behzenesul f onyl am no) -
tetrahydropyran-4-carboxylic acid nethyl ester The
i nt e]’H&NMRe((IBCh)(B (ppam) 4.85 o(ssélﬁ)yeﬂSB ndvettigy, 8.08 (d, 1H);
t oget her W|th4eqU|vaIentsO‘ . This solution is
addeBSHH)MS: mdx GBBdn[MFFHL] equi vaI ent (10 mmol s) of
intermediate (2) in acetonitrile and stirred at room
Interpeedinte d3Unt4i-A nainpretiahivtiedeyrhnrdreafbbxdydicr atid Thethyl ester
solvent is evaporated off and the residue is dissolved
hydroehbhytidacet ate and 0. IM HO (1/1). The organi ¢ phase
is separated and dried over Na2SO . The solvent is
evapbrAiméno-gétrahy drepyemsHtcarhozyplic dicid hydsduddoride [{0.025 mols)
cycl ohexane, thereby obtaining a white solid in which
iscsuspeodbd dnol Henl vhIGHMHarceofedser607@ abd dropwise.added with
Yield: 60% HPLC purity: 88% (20% B at 3% mn; Ri=H 1
SOCIR(P epdunderdstinrizig). )AfteHchivpleinn o) the wtlc(lppr[) the mixture is
1.81-1.99 (2H5 m), 2.07-2.25 (2H5 m, 3.49- 3.71 (7H5
leiy to wagm (olrBHB tempeBitiye, thewgridudly, heatefl @]ebulkitidh to obtain
(IH brs), 7.47-7.53 (IH5 m, [7.49 (d, J 8.5Hz, X =
a Iﬂf)E’E splatlol(lc(apprc& Eﬂ—lhpul)s),—wthllc}h 1¥ coaled, $lke ¢edidbe rrs filtered and
[7.94 (d, J 8.5Hz, X = Br)5 7.96 (d, J 8.5Hz5X =
cangentrated nademvacysn)
4-r2. 4-Di chl or o-3-( 2, 4- di net hyl - qui nol i n- 8-yl oxymet hyl
) - b¥ieddrif¥al Poriyy )t&i%ahydropyran 4- car boxylic
aci d, mtlb/éi est er ng noline (5 ) (0.48 mmls) and Li OH
(2.5 4y éDMSQj ) frépmlﬁehﬁéf%lﬂﬂlr(@l,uﬂﬂé; 3118 (g3H), 3.60-
in nethyl eth ket one (I\/EKf The m xture is kept
unde?-33t(@r 41 %ﬂa (8ndid). 1B (wm mér 160 IfiM+H]".

I nt er nedi at e 84) i s dissolved in
Intermediate (4’) "4-(3-Bromomethyl-2,4-dichloro-benzenesulfonylamino)-

tetrahydropyran-4-carboxylic acid methyl ester

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,. 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 (CDCl5): 6 (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, [Cl]), 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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MEK/dry DVMF (2/1) (42 M, 12 m/mol), and the
sol ution containing the quinoline is dropwi se added to
WO b@eoegmes i on m xture, under stirring. StirrinPCT/BPHeR010412
for 16 hours. The reaction mxture is concentrated
under vacuum and the residue dissolved in ethyl
acetate (50 m, 100 m/mmol). The organic phase is
Inveesineadlia e (611 4-[ 2vidtDich] ord-B &2 . 4-alinieitloyl - qpiinélin- § drlor¥methyl)-
over Na2SO4, filtered and concentrated under vacuumto
baitemiesuHoyelanoinodickrahYdedmhraf 3p4cattiix® ] uadit yin ethy Ve 20 %
B, 3%nmn; R=9.54). 1HNWR (DMSO-d6) : d (ppm
1. 80QuidSlifen(5AH(0.43. ffin¢ls) &td LiDMAA S, ePHure mixed at room
3.32-3.40 (m 2H), 3.42-3.55 (m 2H), 3.60 (s, 3H),
tefnictatere Wwider nitragelﬁ $n methyl gth3yd k@llbnd (MEK). The(midxture is kept
IH, 7.67 (d, IH, 7.78 (d, IH, 8.02 (d, IH, 8.77
u1(1<ﬂnr stitfing Eﬁd(un)dlvB nitrbgen 38r 90[1M1'IH] Intedmediate M pisedisgolved in

)
MEKAlrg- DME| /by 842 ' 18],41 2i m¥ting bF)g indottien s@luyiomx yomtalying the
| )- benzenesul f onyl am nol t et rahydr opyr an- 4- car boxylic
quisiodinenis ednopaiise eddéd tothe react®n) mistwte senderestinringl H¥tirring is
and the solution is added with 10 eq of IMLIiOH in
kegett kor. 16Theurs. xther reactiontrintert fsoconcemtnated andéDOasuum and the
then the solvent is evaporated off. The residue is
re@idm)dxsedlqu inaetbyl anetate (M wdl 108 mbfdedot)o Tie-argafibe phase is
ueous phase is extracted with dichl oronmet hane and
@2&% embphaih 4 bufier sdluwier pRe2E2) drigdl onemtNagSO,, filtered
evaporat ed off and to obtain a yellow solid residue.
ang aoacegu%eM®mwacumn maqub(cano/a yedbdwriail. Rield: 33%. HPLC
1H—NI\/R%DI\/SOd6 : & 1.75-1.90 (m 4H), 2.56 (s,
pl:gmsy BI%420% Bsa%/msml t39388)(m 2H), 3.38-3.50 (m

1S I?r%@ﬂi&wg@) 9 %&p{p&) 18- f@%@nf@m; 56 66, G, 2.64 (s,

(053850 5 355 40 (m. 207 342.3.53 (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, 1ED),
8.02 (d, 1H), 8.77 (bs, 1H); ESI(HMS: m/z 553.1 [M+H]",

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

benzenesulfonylamino]tetrahydropyran-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 (DMSO-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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Intermediate (9') 4-tert-butoxycarbonyl - (
"(4-('2,4-dichloro-3-f2,4-dinet hyl qui nol i n-
w@200b0x0p0et hyl ) benzenesul f onyl am no) -t et r ahvdr PE/ER200010412
carbonv p- piperazin-1-yl) (7'). (1.3 nmols) and HOBt
(1.1 eq) are suspended in 50 m 12f dry DM in a 100 m
round-bottom flask under nitrogen. The mxture is
cool 2@ 7t @, 14DC 7461 (R4 767 (id EDAY), 7 18! gfdg YIE;®.03'(dE1H), 8.64
stirring. Stirring at +4C is continued for an hour,
t hen(bi9] PEA. ERIEOMSNe/BEGIpI Pedtjne ( 1 eq) are added
and the mxture is left to warmto room tenperature,
Integaredihid I (979. 4Atdrebui@xyrarbenglol(4el®,4idcENeeT-i2.4ddimethyl-
off, the residue 1s dissolved in 40 nl of DCM and the
quinodini-8-ylbremctlsylYwshedeilfénHaimigo -2 radydrapdrai-tathrbonyl)-
over Na2SO4. The solvent is evaporated off to obtain
pideradih-Welxh is purified on a Varian Mega Bond (fl ash
master system) 70 g column (ethyl acetate, Rf=0 50),
t her@y (0Bt mintolppard HEDBoW J0dd )dareSushend&bin 56ivhiCof dry DMF
purity: 98% (20% B, 3% B/mn, R=I 1.14). 1H NWR
in(£D003n1 rownd-ppojond flSk (mde Hitrogeb5FHe 8fixture idHooled to +4°C
2.05-2.20 (m 4H), 2.56 (s, 3H), 2.64 (s, 3H),
artl 3RIdRdIGvitim ED@H) , HE1561.0seqPHndet. 36rrisg. Stikring. 30 +4°C is
(s, IH, 7.37 (d, IH, 7.46 (t, IH, 7.67 (d, IH),
cohtitfueddfor! 4d) ho®, @Berf MIPEA (2 8q¥4n(iBoc-piperarinle((1) &f: are added
mz 707.2 [MtH] +. Internediate (1
arditimdxire i defd 18 -Wand talromhhteinppratuot,i maderystivxingedfyer 12 h
|V

thioesod eertsis | fvapyt ded wdf, -the tresidued i o dissaived: inod O ardyof) DAINeand the
razin-1-yl 0.62 mmols of (9') are added with 10 m of

ong@hialiphaaneis4Maaghed twighnbrinar @0 snReand ulried osteirr Nag$0,4. The
for 3 hours. The solvent is evaporated off and the

saleentdiseevapdratedzefichoi elataint enadit avhichyisipucificat bde Varjan Mega
as yellow solid. Yield:

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 (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), 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-yloxymethyl)-

benzenesulfonylamino)-tetrahydropyran-4-carbonyl)-piperazin-1-vyl

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).



10

15

20

25

98% HPLC purity: 92% (20% B5 3% m n; Rt =5.34). 1H NWR
(D2O: d (ppm 1.55-2.10 (m 7H), 2.90-3.10 (m 9H),
W@2@0/04@065 (m 9H)5 6.0 (s, 2H), 7.60-8.10 (nPCBEP2005/010412
8.95 (d, IH.ESI(+)Ms: ffl/z 601%.1 [ M-H] +.
Internediate (1Q)
(4-tert-butoxycarbonyl am no- 4- car boxy-butyl ")-
t ri eSKy)MBran/2609.0 [IMwH"of Boc- Orn- OH are suspended
in methanol (20 m) and the suspension is added with
IMdrmediateof i s6L0°da. Thd- fdrﬁb&to:&cﬁtb%dnﬁﬂé‘-ékeﬂfboxv butyl)-
under stirring at roomtenperature for 2 days.
trimgsthiylammosdtimt i on is nonitored by TLC (el uent:
CHC13/ CH3O+H NHAOH 40/ 54/ 6; Boc-Orn-OH Rf=0.29; (10')
Rf : 10 mmplsdef Bncn-Omn-KDH(m)e susgehdaddh ingtiemRRqRet ﬁa(ﬂ) and the
of f under vacuum and the residue is digested in 150
suspengivaris addetli witkrdd miibls oD isvtirémt Thenffdsksik Iﬂﬁggéd@nd kept
solid are washed with water (2x50 ml) and all the
ungkes hitinying) et otmorhr terpenasurar éox Gridaysd, Thdarsulting solution is
concentrated under vacuum (40 m ). The resulting solid
monitossl gy iBLEusplunutd CHCIWACEL OFVINHIQOH 4i0/§4t6e dBotOrn-OH
renove any traces of urea) and purified by FCC on
RiF/29 56’ %B&fs@ 1, deotasyicepKRPO]B (40-63 mcron). The
colum (19 x 7 cn) is eluted with 3% CH3CN i n water
and Mathanohés pvaporatgshboffund@ovadupnanad dhalrygidde iy digested in
TLC. The fractions containing the pure product (500
150 ml sfevatenand diteredndTbntroandebattain rflaskcandrtheos slédrave washed
CH3CN, freeze-dried, and finally evaporated from 150
Wll’ﬂl watesPa50t mlktndnall  theowgshisgsaquenysofraatioh tare combined,
ghly hygroscopic solid. Yield: 16% 1H NVR ( DMSO d6)
then chrp"g ratedsgnder \Q\H)lum 5801m1’)3 The rosmiting @;311(13(4 068 g) is
ngz% 5(m IH, 6.49 (d, d, IH;
sumr(d.ﬁ) tero gnl) 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% CH3;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): & (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-y1)-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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[ MtH +. Internedi ate (1V)
(4-(S)-tert-Butoxycarbonyl am no-5-(4-(4-r2, 4-di chl or o-
W@32006/040004 PCT/EP2005/010412
(2, 4-di net hyl - qui nol i n- 8-yl oxymﬁi hyl ) benzenesul f onyl am
i no | tetrahydropyran-
4- car bonyUpi perazi n-1 -yl )-5-0xo0-pentyl]trinmethyl-anmon
pi)lytstﬁ‘nner(ldia eiqptaavdrintiermed{ate’ (1) (1 2gndhe, misture is left under
di ssolved in DVF and the solution is added with
stiiirinyg: Farth24 hbues. ddui fesiniés filtePedsdhe anty et eyagoratatipff and the
The m xture is kept under stirring for 30 mn, then
residestisisbolvied Sopv atsy laadi ethykatathieo Mhet aquenas (p’ha5e és|separated
and internedi ate ( ( 1 eq). The mixture is left
anth drgezstdried. ikhe orudd4praslircs is Prueifreeby prepdriativerKELC (column
the solvent is evaporated off and the residue is
Viides o2 V&P €1kt 36065@ miby floae cdtritmal/niine grgdizews10% to 70%
E{gase i s se ar ated and freeze-dried. The crude product
Citls GiNY0i. }%eE By iprleddantin detedoC ([ ¥ cdtud40 Wmlacole&ieh 55 to 75
C18, 250x50 mm flow 60 m/mn, gradient 10%to 70%
m@pB theebyoatferding iermediatel €120t whicly iatfredde-dried as a white
collection 55 to 75 mn) thereby affording
sqlif.eY inddi 46%. EPL Curiritly: 98% (2 dB%émiasRaFMiSD.e
solid. Yield: 46% HPLC purity: 98% (20% B, 3% m n;
Rt 7féé)IMlimmmsQﬂdMs©. 51 @a 9:H)4 1(§ 195|)(m,16${)1 1495-1.85 (m,
, 3.08 (s,
9H) 215%@83 (m 6H;) §+Gb8 (s4 9diL:8 %@3( 5$-|(1m)7H)ﬂ, 4014.86 (5H, m),
H)7 ? 90-7.43 (m
4H) 49 o%4éd(m,| H;d) 5’@5(5(,52H)¢B 2569, (WS 90424368, 24H), 8.02

(2 f& 0 A5 I TSI 502 (o ety - o

imathylqrinelint&-ylowsimethyl)-

I ammm um chl ori de
Gﬂl\boﬂNL}Mlemkﬁl)ﬁ}oxo-

ept under
Elgepor at ed of f

y o dlE 3104
an 6% 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(H)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 freeze-dried, thereby obtaining the final
conpound as a white solid. Yield: 87% HPLC purity:
w3000 B, 3% m n; R =5.14). 1U NMR ( DMSO d6RCTIEP2005/010412
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 | 5.59 (s, 2H),
790760(m 4H), 8.02 (d, IH), 85(s 3H), 8.85 (s,
| H) . "TESIVR KBMB0=d768: M(l\/&ﬂﬂ+s) %17/9&542(4H m), 802 (lH d)
(4-(S)-Am no-5-(4-(4-(2, 4-di chl oro- 3-(2- mathyl qui nol
71818¢ MiLody,nB{7ByY B7 (4H, m), 5.62 (2H, s), 4.57-4,45 (1H, m), 4. 01 3.56
benzenesul f onyl am no)t et rahydr opyr an-4- car bonyl ) pl per
(H2j m)| -y43)3619(GpEnmy) B:06 (PHetshy R8s LidE M), 989 (1H, s),
hydr ochl ori delH NVR (DVsO-d 6) d: 8. 90 (ITH5 s),
1.9747:68. (34, SHRLC: 8R02 9(2¢infindMS 7MY 7491 5 d),
7.73-7.37 (4H5 m, 5.62 (2H5 s), 4.57-4,45 (IH5 m,
EXAMBLE® (5H m, 3.43-3.18 (7H5 m), 3.06 (9H5 s),
2.78-2.61 (4H5 m), 2.89 (IH5 s), 1.97-1.60 (9H5 m.
[??L?ﬁ-%ﬂ%?%ﬁhk&o@-r(2,4VBim[:ﬂdy’r-qMﬁoliE-)%be&lﬁethyl)-benzene-
silforiylatnino te@aliPdrbpyramuhyirbony gliperaginsl oxly+Bokytpernvel |-
nzenesul f onyl am no]
trimtthyinado mpyiem -tdifhmrbacsthiepi per azi n-1 -yl ) - 5- oxo- penty
[]1- trimethyl-ammoniumtrifluoroacetate. 1H NWVR
DIVSIGWMDR (DM % Ppdg): 6. (5311081 52168, 241, nt); 6969 tm, 4H); 1.90 (m, 2
1.90 (m 2 H; 2.45 (t, 2 H; 2.78 (m 6 H); 3.04 (9
HBL52§)5 (t3223);-2.389m, (v H)5 3094 (S I6S)( 3133 sB, 57 (B8#1,an)85.68 (2H,
5H5 m; 8.04 (IH d, J 8.42 Hz); 8.82 ( 1 H5 s).
s)HﬁL&B 8t 8 &3 65 m);rR. 0W$1H[ M, ¥ 7882 Hx);WBE 4 H, s). HPLC:
[4-(S)-Am no- 51\% él-[24d|chloro -(2
tr52-S5cb otiny MSpUMbI 748.8- y1 oxymet hyl ) -

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

2

benzenesulfonylamino] cyclopehtanecarbonyl} piperazin-1-yl)-5-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,
s), 2.95-2.61 (5H, m), 1.97-1.72 (8H, m), 1.42 (4H, s); HPLC: tg = 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



benzenesul f onyl am noj cycl opent anecar bonyl j pi per azi n-
1-yl)-5-o0oxo0-pentyl]- trinmethyl-amonium chl ori de,

waledvgdsoehl ori de. 1H NVR (DMSO-d 6) d: 8.90 (1PCT/BP2005/010412
8.48 (3H, s), 8.02 (IH5 d), 7.95- 7.63 (3H5 m), 5.59
(2H5 s), 4.57-4,45 (IH5 m, 3.97-3.24 (104, nm), 3.08
(9H, s), 2.95-2.61 (5H5 M, 1.97-1.72 (8H m, 1.42

withHB2shumbRliCceptor-abe@ing o th&prbbbduréddeséribed in Bellucci et
Bi ol ogi cal Activity The eval uation of the B2 receptor

alfBr Ui Phaphatbk 2003pa40¢5006506he present invention was
carried out wth studies of binding to the human B2
r ecePherinexpioeasedity nofCthe avinhsourfdy bﬁWhegpﬁel‘sent invention was
procedure described by Bellucci et al, Br. J.

evilantedc ak . efBEOByerehs: ﬁﬂﬁnﬁﬂﬁtmghBI@lﬂ@M@i \barbﬂeﬁo@fagm in the
reported expressed as pKi. Antagonistic activity

gliaenr gips€Transontdd) otosl. eyaPhaimdcak Exg Thbidy.} 206:1051-1057,
t he bradyki ni n-i nduced product| on of inositols in CHO

20@1), sneasurkigchedwi ddseB@tdqmratrabhe@lpadnnnﬁmﬁbﬂ) Mén tranols/kg)
the procedure described in Bellucci et al, Br. J.

whiielt imdrbited 08N % 1BkdnSHiR] DG stridton fDrVatVleaSiCZBO/mtlﬂ. of
t he compounds of the present invention was eval uated
as effectiveness in inhibiting BK-induced bronchospasm

| I'n the guilhea pi g (Tra\armnt angd et al., J. PRar|jnacol.

Exgmplkher apw, 29b6R 105X- 1057,| ©001), rreasurlnng)}(lhe AD | it
dose (it=ijntratracheal adm nijstration) (in Is/kg)
whi ch i nhijbi ted by 80% bronchi al constricti on for|at |Dose
[ east 210 /m n. The prefferred donpounds of tHe jpresént
Wi03m036M Meoral cpHRpar eNHw t h {INKISe=-NENHst rfBct8i7al B | 300
simlar di|sclosefd in WO03 103671. It has syrprisingly
dxe¥ found that the conpounds of the inventii gn haye in
vivo and 1jn vitrp actjvities |higher than the
Wi003¢0367! | yorrce| aCEY), [aNHL ogueNKf W003103674. | Bot hg.9 | 300

ex 63

WO003103671 | bond | H NH, N(CHs), 4(88 |83 |300
ex 57
WO003103671 | bond | CH; | NH, N(CHs;), 4188 9.0 |300
ex 59

WO003103671 | bond | CH; | NH, NHC(=NEYNHEt | 31 10.1 9.0 | 300

ex 44

WO003103671 | bond | CH; | N(CH3)3 | N(CH3); 4197 182 |-

ex 88

Examplel |O CH; | NH, N(CHj3); 31103 {10330
Example2 |O H NH, N(CH3); 31102 9.7 100
Example3 |O CH3 | H N(CH3)3 31101 /9.5 |100

Example4 |bond | CH3 |NH, N(CHs); 3110.1]19.4 {100
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t he antagonistic activity test on cells transfected

wWith the human receptor and the in vivo test are
woe@hloyoops edi cti ve of the expected dose for PCT/EP2005/010412

t herapeutical applications in humans. ABBREVI ATI ONS it

= intratracheal adrri nistration;17v = intravenous

adm ni stration; = equi val ent; DCM =

di chirpe eh’%t?co%gdnﬂs l’&”tth@rtﬁbsen'lf"l'ﬁventlon were compared with
t et rahydr of ur an di met hyl sul f oxi de; DMF =

tHseehbw SRusRFAHS sisldrtdiscieb in av MIQB%QOI‘E Ras surprisingly
acetic acid; TFA = trifluoroacetic acid; NBS

b b RARSHGE ithé Raispotinds of BB ZRvenHBRONA S in B&Jﬁ)o—and in vitro
tert-butoxycarbonyl; HOBt = 1-hydroxy-benzotriazol e;

a&mtres Itxi ghéWirad- thd' stﬂtdmfdrw relitedydnatésikadof WD08103671. Both
PEA di I'sopropyl et hyl am ne; HPLC = high pressure

tHeJ SiiagoBfytienEdtDATR RYY onl béllstrahs fectedl @4ith the human teceptor and
chr omat ogr aphy; NVMR = nucl ear magneti c resonance; ESI

thie &4 8kd eEstSMcalli ipreticive WP the rexpectaiedbs® Tt ltierapeutical
FCC = Fl ash Col urgnm%hlfi?nat ography; Rt = retention P

avﬁlﬁ@tﬁ;ﬁhm&nal@ﬁpounds of general forrmula (1) (I) in
ich Ris hydrogen or nethyl; Wis a single bond or

an OXBBRFVMINTIONS= 3, 4; X is hydrogen or a -NRLIR2
am no group in which RL and R2 can be independently

ithy thtegerhedl alngindstpatis]; ¢e tegtdavemouredditinistedtiot; eq = equivalent;
npropyl, isopropyl;
DCM = d1chloromethane MeOH = methanol; THF = tetrahydrofuran; DMSO =
dimethylsulfoxide; DMF = dimethylformamide; AcOEt = ethyl acetate; AcOH =
acetic acid; TFA = trifluoroacetic acid; NBS = N,-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 ionization; MS = mass spectrometry; FCC = Flash Column

Chromatography; Rt = retention time.
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Y is a -NR3R4AR5 quat ernary ammoni um group in which R3,

R4, R5 can be independently a group selected from
woreaohphooo£t hyl , n-propyl, isopropyl, n-butyl, PCDBP109$/010412

n-pentyl; and the pharnaceutlcally acceptable salts,

enanti oners and enantioneric mb&ures thereof. 2.

Salts of the conpounds of general fornmula (1) with
CLXrMg&ni ¢ or organic acids selected from hydrochloric,
Thydrobroni ¢, hydroiodic, sulfuric,phosphoric, acetic,

trifluoroacetic, propionic, oxalic, malic, maleic,

succinic, malonic, aspartic, glutamc acids. 3.
lmnp@@ﬂ@%u@aswfagemdallﬁmmhﬁa (@1 or 2, wherein: Wis a

singl e bond; n 3; Xis selected fromhydrogen or a

-NH2 group; Y is a -N(CH3)3 + quaternary anmoni um

group; the other subgituents being as defined in

claim1. 4. Conpoundd as clained in claiml or 2, in

whi ch: R is selgctegd Rqom hydrogen or nethyl; Wis an

oxygen atom n IX i[s sel ected fron1hydrogen or a

-NH2 group; Y i = “cﬁ + quat ernary ammoni um
group; the other substltuen%s bei ng as defined in

o,

O/

D

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 -NR3R4R5 quaternary ammonium group in which R3, Ry, R5 can
be independently a group selected from methyl, ethyl, n-ﬁropyl,
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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5. The follow ng conmpound as clainmed in claim3 :
[4-(S)-am no-5-(4-{1-[2, 4-dichloro-3-(2, 4-di net hyl - qui

WO 20061040004 PCT/EP2005/010412

yl oxymet hy”benzenesul f onyl am nal - cycl opent anecar bonyl j
pi perazinl- yl)-5-o0xo0-pentyl]t rli%ret hyl - anmoni um
chl oride, dihydrochloride 6. The foll owi ng conpounds

pl?(fspﬁb?ﬂc”%@etle ﬁllﬂhfﬁr&acetlc proplonlc oxalic, malic, maleic, succinic,

—am no- 5- (4-{ 4-[ 2, 4-di chl or 8- 3- (2, 4- di met hy[ - qui
mARi8; QY PR A0 ac1ds

benzehesul fonyl am no] t et r ahydr opyr an- 4- car bonyl } - pi per

3.azi ntomplolnds A% 1HMEd/ Il Elkidet by ; dHEREindm chl ori de,
di hydr ochl ori de;

(4-(S)- an%mg;ﬁsﬁ@ﬂéﬁoﬁg 4-di chl or o- 3- (2- net hyl - qui nol i
n- 8-yl oxynet hyl)

benzenesy| £opyl am no) - t et r ahydr opyr an- 4- car bonyl ) - pi pe
razinl- yl-)5-oxo-pentyl)-trinethyl-anmoni um chl ori de,

hydr ochl OX'lg@.ele[c%d ﬂmﬁﬂh%rardgeﬁ' @lhdt ONHZ%T()ap,
54- di net hyl - qui nol i n- 8-yl oxynet hyl )

benzenesuy figRyN(TH))L Y ﬁ@cbmrzmmnﬂumagmiwl } pi peraz

in-1-yl)-5- oxo- pentyl]trlmat yl - ammoni um

trifl uor aheasthéesubstithbiis Hrégwbs definedrinadaim ans
containing as the active ingredient a conpound as

4.cl ai @ethpoundk alsrdaimddibelatgel bel, M twhich:
pharmaceutically acceptabl e excipients. 8 The use of

a conpourkl igsekkceddBdni hyéiopiensorlmethyd; f or the
preparation of pharmaceutical compositions for the

treat mentWofs @l bxyfen atomlj tions in which activation of
bradykinin B2 receptors is involved. 9. The use of a
conpound ms 3] aimed in claim8 for the preparation of
phar maceut i cal conpositions for the treatnent of
i nf | ammat¥riy sekctat Giom hydragenoomatiNel,grodps i ons. 10.
The use of a conpound as clainmed in claim8 for the
pr epar at i Brisaf-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-yl)-5-oxo-pentyl]Jtrimethyl-ammonium chloride, dihydrochloride

6. The following compounds as claimed in claim 4:

o (4-(S)-amino-5-(4-{4-[2,4-dichloro-3-(2,4-dimethyl-quinolin-8-yloxy-
methyl)benzenesulfonylamino]tetrahydropyran-4-carbonyl}-piperazin-
1-y1)-5-oxo0-pentyl]trimethyl-ammonium chloride, dihydrochloride;

o (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;
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phar maceuti cal conpositions for the treatnent of

ast hma and chronic bronchitis, allergic, vasonotor and
WQ 20084040004 ni ti s, chronic obstructive pul nonar yPdi/BRHS#010412

(COPD), rheumatoid arthritis, chronic inflamuatory

di seases of the bowel (Crohn's2@i sease and ul cerative

colitis), glomerulonephritis, psoriasis, rash, acute

. andLEEJiO{ompgt QY&fchld@@gzﬂaahﬁe 11986 8n-8-yloxymethyl)-

glo ’hi es an [ monar br05|s

ar t 6} AR IRy Pam Y R B P RICaRb S Pbiber AL L 51)-5-

allergrc and pOst-tr urmtl c shocks, hepatorenal

iggggrs%rgygﬂ?m% gﬂ _ShidM@shsriffyRenesatan, al opeci a,
I andi ogenetic di seases.

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, 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 post-traumatic shocks, hepatorenal
syndrome by hepatic cirrhosis, hypotension, alopecia, cancer and

antiangiogenetic diseases.



