10

15

4- PYRI M DI NESULF AM DE DERI VATI VE The present
i nventi on concerns
W@ 2000424990 n0- phenyl ) - 6- [ 2- (5- br ono- pyri m di n- 2Pg1/1BP)8/053282
et hoxy]-pyrimdin-4-yl}-sulfam de and the salts
thereof, a process for preparing that conpound and the
use thereof in nedecine.
{5- (4-brono-phenyl)-6-[2-(5-brono-pyrimdin-2-yl oxy)-e
t hoxy] - pyr i mdchYREMYDINESULFANTHRE DEERIVATIVEnul a | |

The conpound of forrmula | is an endothelin receptor
i nhi bitor and useful as endothelin receptor
ant agoni st. The conpound of fornmula | is a new nenber

Th®fpr&est yehtimatodc@fs! ¥5-t4ebmeRsheRy 8- LitoB® R Aingidinl X yloxy)-

dﬁgclosed in VWO 02/05%% 7. The Apyﬁicgﬂ? has ﬁ%& yloxy)
cthgxy Jamirgiidgh4-yHowh@mideatand Hbe cﬁ@h@dEW@Obfa foovaged don preparing that
corR9S S Sa%l?ztﬂi I e\/eodfigro eriti es when conpared to

SRTUCEOT a9 YT o8 ' Ohpoulds that were specifically

di scl osed in WO 02/053557. In particular, the conmpound
{5-0f-bfoatiagvphenyl )-6-Jh (3-Brosteopyrirgi dandelde ) cthok 5 pyaimidin-4-yl } -

ant.agoni st activity, exhibits in vivo a nuch | onger
sulfpanielc pasrte Eaule uch shorter clearance in conpari son

to correspondi ng al kyl ated derivatives. This nmakes the

conpound of formula IQgﬁrticularly sui table for

| ong- acting phar mageyersgl, coAp 5ii ons. Because of

its ability to inhibit the e helin binding, the

conpound of formula | Qanpe€ xsed for treatnent of

di seases which are ass¢ciated with an increase in

vasoconstri ction, prolifex@ation or inflamation due to

endot hel i n. Exanpl es of such| di seases are

hypertensi on, pul nonary hypertensi on, coronary

di seases, cardiac insufficiengy, pgnal and nyocardia

ischem a, renal failure, cerebr r'gychem a, denenti a,

m grai ne, subarachnoi dal henorrhag Raynaud' s

syndrone, digital ulcers and port h¥pert ensi on. They

can al so be

I

The compound of formula I is an endothelin receptor inhibitor and useful as endothelin
receptor antagonist. The compound of formula I is a new member of a structural family

that was previously generically disclosed in WO 02/053557.

The Applicant has now surprisingly found that the compound of formula 1 possesses
improved properties when compared to structurally close compounds that were specifically
disclosed in WO 02/053557. In particular, the compound of formula I, while showing
endothelin receptor antagonist activity, exhibits in vivo a much longer half-life and a much
shorter clearance in comparison to corresponding alkylated derivatives. This makes the

compound of formula I particularly suitable for long-acting pharmaceutical compositions.

Because of its ability to inhibit the endothelin binding, the compound of formula I can be

used for treatment of discases which are associated with an increase in vasoconstriction,
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used in the treatnent or prevention of

at herosclerosis, restenosis after balloon or stent
waegvopdest y, inflammati on, stonmach and duodenedT/IB20637053282

cancer, nel anonma, prostate cancer, prostatic

hypertrophy, erectile dysfunction, hearing | oss,

amaurosi s, chronic br onchi tis, asthma, pul monary

i.brosis, m ne |ve tlc hock, si.ckl el |
Pmiﬁﬁf‘é?ﬁ% 4 g‘ﬁ&nﬁﬂ‘%}ﬁ’é‘p ﬁ]glmc XiaHlPlfegil Qlﬁc%’r‘fﬁ diSeases are
hyPRAKER, | pienbh$ %‘f‘a{)éﬂ&ﬁﬁﬁ e&roﬁﬁ? I2R¥sc8 Néhr RO RRYFTRX ISy Ofenal and
di abetic conplications n‘g i cations of vascular or

myggqrdjah@ch@mlgema]ofaﬂg]fq egrcha gsnhqmlanégngﬁlaamlgmme subarachnoidal

tiaon 0 in treatme
nerfgh TR BT 2 Shnifier T4 ot SR EE0L nuP g ey can aiso be
usedN@Whe t tecaliBerlt drapredertion estdfhfigbdigtosidheseaspoufiet Billoon or stent
formula | and its phar rraceutl cal I% acceptable salts

angigplagtyu nflsampaiion. 40 yeer fangs, fMeplgnopra, prostate
canggﬁi ﬁ%gtgffé tlﬁ%lertfo%ﬁ‘go%fetchfén% gfﬁﬁctﬁ)'ﬁt el{e% grlopsarﬁﬂélﬁ{ﬁls chronic

stra ferm " phar naceutica accepta
brogathitis," as:tEIfner putmmfaqn -fTboodis , griamo hggdtive Shptiﬁffrglanlshocﬂgc;l gckle cell
and/or addi.tion salts, Reference can. be
anenygay gl 0]%1@ p tis, senah selic g&ﬂuﬁ@@a COpRgctivg tls%(}lﬁﬁases therapy and

pro&ﬂlfﬁa% of ddbethOdoripiic aqug bt l?d?ﬁlbfwoftJb@&ﬁﬁtocfr%afdlegcsstulré’ery or after

tes to the conmpoun ormula | or a sal
orgpatiahgpldraation, péraplnaceny mfoca/bloquucemtmbh‘rep&al liy)perlipidemia as well

as Gl raSes, esyiapnade he Foukf i Spmstag e carroune ©f

thereof as a nedicanent. The invention further rel ates

Thé @oRpaimiBsEdtrhe@ll dh@ﬁﬁg@iahh&d%&tl@@@t ARcftilde s@% @@tthi¥Ebe used as
principle, the compound of formula I or a

meéwamﬁlﬁé,eagl ¢ the ferer @lﬁtlﬁ]l@l’f@a(‘@ml@altwagrp@@qﬁon%ﬁ@ giterab 5 (parental
adRR&eLNSE apeutical Iy inert excipient.

The term "pharmaceutically acceptable salts" refers to non-toxic, inorganic or organic acid
and/or base addition salts. Reference can be made to "Salt selection for basic drugs", Int. J.

Pharm. (1986), 33, 201-217.

The invention therefore firstly relates to the compound of formula I or a salt (in particular a

pharmaceutically acceptable salt) thereof.

The invention also relates to the compound of formula I or a pharmaceutically acceptable

salt thereof as a medicament.

The invention further relates to pharmaceutical compositions containing, as active
principle, the compound of formula I or a pharmaceutically acceptable salt thereof, and at

least one therapeutically inert excipient.

Besides, the compound of formula I and its pharmaceutically acceptable salts may be used
for the preparation of a medicament, and are suitable for the treatment of hypertension,
pulmonary hypertension (especially pulmonary arterial hypertension), coronary discases,

cardiac insufficiency, renal and myocardial ischemia, renal failure, cerebral ischemia,
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Besi des, the conpound of formula | and its

phar maceutically acceptable salts may be used for the
wWEe@par4vé on of a nedi canent, and are suitabl ePEDIB206853282

treatment of hypertension, pylnonary hypertension

(especially puInDnary arterial hypertension), coronary

di seases, .cardj ac |nsuLE|C|e cy, renal and ocar di

I
demneritie f1 12111 e AAPATRCHIP AL hemartika R oy Bony fioengigal ulcers or

porl gfyﬁéﬂfk%smﬁ URAIACKNS ARl rABNT P BES entRAYSBHEErSsclerosis, restenosis
syndrone, digital ulcers or portal hypertension as

aftexebdllogn dromemthmglwmaitymmﬂammappe,v etomaolm apfl duodenal ulcer, cancer,

megﬂgli%ragﬁ)g 1S Sqlaﬁ{aqrr Wi‘#@:ﬁ ?I %ﬂ@%bal %ﬁg B@Igéﬂgﬁor&” Eeéafmg loss,

am@@o&ier chlﬂ'ﬁicaﬁfbﬂﬁhltlﬁ)r gihh e pelamary fBFR%L lrk@ negative septicemia,
égertrophy erectlle dysfunctlon hearlng | oss,
shog

sicklsi el annmeini globreorersphriss, esehpelic, mkusomar gonnective tissue
dls&{sgsr Ocﬁﬁ‘t?’e’tllc %Bl{%gggﬁs Siniﬁgat o%g mfavasfllﬂgrc ot c§1ld(1:al§| ?urggryl or after

onephr

org@@ ﬂﬁﬁgﬂdﬁl&lﬁloﬁl s@ulﬁlcdnslmﬁa@clodpcabﬁ&ea@rnemm@dm @ﬁhymlspldemla
conpllcatlons of vascul ar or cardiac surgery or after
organ, t lantatio conplications of cy cIosEfrin

More e i sPrepouRg Rf P aening itvBRamasytically gefaptable salts
rnaglh)% L%Qm?“ﬂﬂg g?{pa?ﬁfoﬁlﬁf% &e@i@ﬁnéﬁtsaﬂ]ﬁ%%ﬁ%ﬁ 'f&aﬂh'e}freatment of a

accept abl e be used for the preparation of
diseesdi scbavtadt froam (ﬂheargeowpu commtiegf ofr hyjm“telnsleai mfehmlon@fy élypertensmn

. ease, sel ected fr n1the conS|st|n

(lnﬂg}%ggtpéwgp%y aﬁ’fm‘l% eﬂ§}%@ thli Sfig) Art Ell‘l(mﬁ dllﬁﬁrt failure, erectile

dy P ABRANY afd m@Em&@ypertenSI on), diabetic _
arterlopathy, art failure, erectile dysfunction and

8lna pectoris. According to a particularly preferred
Ac‘m ingrie agfartigdar]shpsfrrrednanepeoichapoigntonfthe sempeund of formula I

an(figrpl#a%ga@éﬁﬁr %Bp?cld%%&cgﬂ% sé(ltsaﬁgf% Q&ld%ofsﬁl Eﬁe ol 101890f ldgﬁ icament,

prep canent, Sulta

and @t stitedld foe di@atmeadtt o yipedricarish Qnibtébl@hﬁ&hal hgpérésniiah).
hypertension). According to another particularly

ferred variant of the invention, conpoun
Ackesfling| & nokhe H%Cl@ﬂévr REERERG wapiany Oéég%ﬁ?‘éf’% gwet compound of
forfRYa PEndRE ‘ﬂh&t‘ﬂ{ac&nﬁaﬁfr %Q@erp?atb'lé:’ghl@fmal be used for the preparation of a
medicament, and are suitable for the treatment of pulmonary hypertension (especially

pulmonary arterial hypertension).

The compound of formula I can be manufactured as explained in WO 02/053557 or as

described later in the specification (notably in the Example).

The production of the pharmaceutical compositions can be effected in a manner which will
be familiar to any person skilled in the art (see for example Remington, The Science and
Practice of Pharmacy, 21st Edition (2005), Part 5, ‘“Pharmaceutical Manufacturing”
[published by Lippincott Williams & Wilkins]) by bringing the described compound of
formula I or its pharmaceutically acceptable salts, optionally in combination with other
therapeutically valuable substances, into a galenical administration form together with
suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials and, if

desired, usual pharmaceutical adjuvants.
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medi canent, and are suitable for the treatnent of

pul nonary hypertension (especially pul nonary arteri al
wWhpentensi on) . The conmpound of fornula | can PEI/1B2008/053282

manuf act ured as expl ai ned i n,WO 02/ 053557 or as

described later in the specification (notably in the

Exanpl e),. The production of the pharmaceutical . .
The gopBRTe) chr@r%lﬁﬁ?s%n ¢ PURY R 1B ARATARICCHIFL fhoFgsenigvention
usih@ffe! pr&dedhiRs ABYriBES fGBafRli | | €d in the art (see for

exanpl e Rem ngton, The Science and Practice of

Phar macy, 21st Edition (2005), Part 5, "Pharnaceuti cal

Manuf act uri ng" [ published by Lippincott WIlians &

PREPRIBNIIGN B THECHIESENDOF FORMOLAT,

optionally in conbination with other therapeutically
b al uabl e substances, into a gal enical adm nistration
——é@¥%ﬂ£@%ether with suitable, non-toxic, inert,

t herapeutically conpatible solid or liquid carrier
Th&RSIRWIBS SotRBHatidnks aftegtled ftougtuatheRPadifiBARHELE 8le examples:

adjuvants.- A - The conmpound of formula | can be
Acmanuf act ured ggﬁﬁccordance with the present invention

usi ng the procedures described hereafter. PREPARATI ON
aq.OF THE COMPOUNRicBIs FORMULA | Abbrevi ations: The

foll ow ng abbrevi ati ons are used throughout the

br.speci fi cati onbmad t he exanpl es Ac acetyl aqg. aqueous
br. broad Boc te/t-butoxycarbonyl

Boc tert-butoxycarbonyl

t-Bu tert-butyl

DAD diode array detector

DBU 1,8-diazabicyclo(5.4.0)undec-7-ene
DCM dichloromethane

DMAP 4-dimethylaminopyridine
DME 1,2-dimethoxyethane

DMF N,N-dimethylformamide
DMSO dimethylsulfoxide

EA cthyl acetate

ET endothelin

ether diethyl ether

Hex hexane

HV high vacuum conditions

LC Liquid Chromatography
MeOH methanol

MS Mass Spectroscopy

NMR nuclear magnetic resonance

org. organic
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-Bu tert-butyl DAD diode array detector DBU
|, 8-di azabi cycl o(5. 4. 0) undec- 7- ene DCM di chl or onet hane
wORrAPoZHo0k met hyl am nopyri di ne DVE 1, 2- di net hoxBET/IB0es/053282
DVF L, L/ -di met hyl for mam de DYSO di net hyl sul f oxi de EA
et hyl acetate ET endothelin ether diethyl ether Hex
hexane HV hi gh vacuum conditions LC Liquid
™ Chr omat ogr aphiPoREGRPFEHSnol MS Mass Spectroscopy NVR
TE ucl ear magne%if&lresonance org. organicrt room
enper at ure TEAWMPHBYRyI anmi ne THE t et r ahydr of uran TLC

THEN N 1 ayer chi Rt AgraRhY

TLC thin layer chromatography

tr retention time

General preparation methods:

The compound of formula I can be manufactured according to the general sequence of
reactions outlined below, by the methods given in the Example or by analogous methods.
Optimum reaction conditions may vary with the particular reactants or solvents used, but
such conditions can be determined by a person skilled in the art by routine optimisation
procedures. Only a few of the synthetic possibilities leading to the compound of formula I

are described.

The compound of formula I thus obtained may, if desired, be converted into its salts, and

notably into its pharmaceutically acceptable salts, by standard methods.

The compound of formula I can be obtained from a compound of formula I-1

Q0
\/
PG\N/S\NH Br
H
N7
L
N oH
O_ _N

I-1

wherein PG represents a suitable protecting group, by cleaving the protecting group PG.
Suitable protecting groups PG are, for instance, a benzyl group, which can be cleaved by
¢.g. BCl; or BBr; (for example in a solvent such as chloroform), or a 4-methoxy- or a
2,4-dimethoxybenzyl group, which can be cleaved oxidatively by e.g. cerium ammonium

nitrate (for example in a solvent such as a mixture of acetonitrile and water) or
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tRretention tinme General preparation nethods: The
conpound of formula | can be manufactured according to
w0 b@gatses al sequence of reactions outlined beP@UB20§8/053282
t he nethods given in the Exagple or by anal ogous
met hods. Optinumreaction conditions may vary with the
particul ar .reactants or solvents used, but such
2 AR RIP T DRI GERS B oR 8PS i bvaglpi%r@oﬁ SRNVCplepurhy as DCM,
1,2t hi6n1tok thNe, LOUbANS: BRIchiS fld R CREQGEMNERS of Rty a few
of the synthetic possibilities |eading to the conpound
of formula | are described. The conpound of fornula I
The perspovdaphiedmptay-1 ¢4n bigwipased bpecagiona/eeqrappuingdtod forpmila [-2
salts, and notably into its pharmaceutically
acceptabl e salts, by st@nflard net hods. The conpound of
formula I can be olpt@ai neg from a_conpppnd of formla
-1 1-1 wherein PG repNesefits s abl e protecting
group, by cleaving theHproglectilqg droup PG Suitable
protecting groups PG are O¥ i nSt'ance, a benzyl
group, which can be cleaﬂs e.g. BCI3 or BBr (for
exanple in a solvent such™p oroform, or a
4- met hoxy- or a 2,4-dinethoxybdQ;Fl group, which can

be cl eaved oxidatively by e.g. Cefiumamoniumnitrate
(for exanple in a solvent such as
acetonitrile and water) O
or 2, 3-di chl oro- 5, 6-di cyano- benzoqui none (for exanple
in a solvent such as DCM 1,12 di chl or oet hane, acet one
or toluene, in the presence or absence of water). The
with @rgoowadsd of fofmpklta 1-1 can be prepared by reacting a
conpound of forrmula 1-2 1-2 ﬁfth a conpound of fornula

NS
l\J\
N~ Br

I-3

ﬁ m xture of

wherein G; represents a reactive group such as a chlorine or a bromine atom, or a
methylsulfonyl or ethylsulfonyl group in the presence of a strong base such as LiH, NaH,
CaH,, ctc. in a solvent such as THF, DMF, dioxane, etc. or mixtures thercof. Several
compounds of formula I-3 are commercially available; the others can be prepared by the

person skilled in the art by applying standard methodology.
The compounds of formula I-2 can be prepared by reacting a compound of formula -4

Q O
N/
LN Br
H
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1-3 wherein G represents a reactive group such as a
chlorine or a bromne atom or a nethyl sul fonyl or
w@ewiosaabd onyl group in the presence of a str oPCI/BEE3/053282
such as LiH NaH CaH , etc._5iLn a solvent such as THF,
DMF, di oxane, etc. or nixtures t hereof. Severa
unds of fornula 1-3 are co rcially aval abl e; . .
wh ?li’?ngf FOFSCa A TRRETNF éH%!ﬁPeS&CIWS i‘ﬁmeg%‘} QAL BiGTeTR 'Cﬁﬂorme with
ethglf%ﬁe @fytcolbi)ﬂ tﬁ'ep?l]eyéﬂeg ofh %Q&asruGh HehHALA R WY r-bIBite, NaH, L1H etc. in
mpounds of fornmula 1-2 can be prepared by reacting a
ﬂwcmmwumndnoﬁmﬁmmnufan£MWMhmmbstGMrsmhegehﬁghamﬂeayuhmw THF,

ciogiPal g eREirgs daterer ¢nbT b BEBhE i, Ao deTE B yetovatea

teniPREAHSE 1. tb@ﬁieeh@mahatleood\laﬁlpaﬂabmar ﬁttém})érﬁtuﬁr&afrom 80 to 100°C).
presence or absence of an additi onal vent such as

1, 2- d|nethoxyethane THF, di oxane (and notably in the
The,perspaiaids of formpladihiey e peapresddy, reeqtiag asoamen bplfogmula I-5
el evated tenperatures (e.g. between 50 and 1000C, in
particul ar at tenperatures fremg8eBro 10000). The
compounds of fornula 1- br epared by reacting
conmpound of formula 13 & . _conpound of fornmula 1
1-6 in the presence oN a Pase such as potassium
te/t-butyl ate, TEA, einxL di i sopropyl am ne, etc., or
preferably, with a sal f &zrompound of formula 1-86,
preferably the potassiumsalt, in a solvent such as
DMSO, DMF, THF, etc. or m xtlefes thereof in the
presence or absence of an additional base at
with@rieaipatind esfob@tiwgen 20 and 800C, and preferably
bet ween 20 and 400C. The conpounds of fornmula 1-5 are
prepared e.g. by treating tlge gonpound of formula 1-7
with POCI3, PCI3, PCI5 m Xures thereof, or POBr3
in the presence or absenceNf \NHz
H

a
-6

I-6

in the presence of a base such as potassium tert-butylate, TEA, ethyl-diisopropyl amine,
etc., or, preferably, with a salt of a compound of formula I-6, preferably the potassium salt,
in a solvent such as DMSQO, DMF, THF, etc. or mixtures thereof in the presence or absence
of an additional base at temperatures between 20 and 80°C, and preferably between 20 and

40°C.

The compounds of formula I-5 are prepared e.g. by treating the compound of formula I-7

Br

I-7

with POCl;, PCls;, PCls or mixtures thercof, or POBr;, in the presence or absence of

tetracthylammonium chloride, tricthylamine, or dimethyl- or diethylaniline, and in the
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tetraet hyl ammoni um chl ori de, triethylam ne, or

dimethyl - or diethylaniline, and in thepresence or
wabmenzeoof an additi onal solvent such as chl oPQF/B2098/053282

1, 2-di chl oroet hane, tol uene, gxyl ene, or acetonitrile

at el evated tenperatures (e.g. between 60 and 1200C).

The conpound o -7.15s p are react.i
PTegiTH otinePsGRCS BF il G elbbnint Fg@&{fegn,a a1 E@Pfoethane
tohga‘h@ Uy lerNEr Qfe?ofnﬁflmtléle@’aﬁﬁtt éer&’tﬁre@ e. gtﬁ'&‘)(\kfeéilr @hd Wobd).
formem dine, or a salt thereo i n anal ogy t
procedures given in the literature (e.g. A Gbntsyan
Thegorapqung of KerehulChé g prep@od by repstings ggns@zn@l of\fgrmula I-8
Nei dhart et al, Chima (1996), 50, 519-524). The
2- (4- brono- phenyl) mal o &r of fornmula 1-8
may be prepared fromco y avail abl e
4- br omophenyl aceti c acj gy to literature
procedures (e.g. J . . Lee, S. Y. Kim N A
Perry, N. E. Lewin, J . Ayres, P. M Bl unberg,
Bi oorg. Med. Chem 14 (

6006ﬁgR2022-2031). The
sul fam des of fornmula 1-6 may be prepared in a three
step procedure from chl orosdt§ onyl isocyanate in
analogy to literature procedures (e.g. G Dewnter et
whatein RTedprabisl raﬁnalkﬂl9§r3)1p, & p&Berdfly Smelhiase e ethiﬂ group, with
Fuchs, Nblecular erS|t% (2005), 9, 295-299; J.-
foripppyidHet orap, S tdhﬁ cln apdlegss tq mﬂure@, gy i ﬂzm@}erature (c.g.

A. b'&nf’ﬂs;fahre?tal5%@4ed°*@h%z°%%(b9”¥é 3(?3‘9%6@@“\# N&dh@@“& %P' Chimia

wth-te/t-bltanol and then, in’a second step, Wt
(198pp1S0ps BX-F24am ne PG NH to gi ve the Boc- protected
internediate of a conpound of fornula 1-6. In athird

st t he 0 s cl,eaved under c conditions
T SEP-blo s ARt p S SR ot Tognuy 18, b B frePatd from
corBRERIRhvaflatle mmtbﬁoﬂhe@lymwudo@cl@m aﬂleﬂ@@ foNitaake 9yocte@ures (c.g.
literature groce ur es ) A son, et a

J. Inesd J-Bnédge. $.1908m, NzAtlm Piglfz Lettiigh, 1 feratres &. thBhlmberg,
otoﬂfrz\?ea“)ch ﬁfﬁ@gbg%%‘?o?@p“’p“ ate sul famoyl
nt er

oride fe o frmula 1-9

The sulfamides of formula 1-6 may be prepared in a three step procedure from
chlorosulfonyl isocyanate in analogy to literature procedures (e.g. G. Dewynter et al.,
Tetrahedron (1993), 49, 65-76; S. Ghassemi, K. Fuchs, Molecular Diversity (2005), 9
295-299; J.-Y. Winum et al., Organic Letters (2001), 3, 2241-2243). In a first step,
chlorosulfonyl isocyanate is reacted with tert-butanol and then, in a second step, with the
appropiate amine PG-NH; to give the Boc-protected intermediate of a compound of
formula I-6. In a third step, the Boc-group is cleaved under acidic conditions to give the
compound of formula 1-6. Alternatively, a compound of formula I-6 may be obtained in

analogy to literature procedures (e.g. R. E. Olson, et al., J. Med. Chem. (1999), 42,
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N d H1-9 wth ammoni a. Invention process: The

invention therefore also relates to a process for the
wWEe@par4vé on of the conmpound of fornula | as decEIB2esHS53282

above, which process conprisgs the follow ng steps: a)

reacting a conpound of formula I1-2B -2 with a

conpound of formula 1-3 1-3 wherein G represents a

ine qr brom ne atomor a nethy| sul fonyl or :

10 O B JhorgT 55 TaRng oy S it i ey bylgmoy! chloride
inté&hRMate dfTothgapfoesence of a strong base; andb)

cl eaving the benzyl group of the conpound of formnula

|- 1 Bobtained in step a) ugjng B 3 or BBr3-

Preferably, step a) of th ab¥e process will be

carried out in a solvent seél\ecPgg fromthe group

consi sting of THF, DMF and ¢ oxane, or a m xture of

sol vents selected fromthe group consisting of THF,

DMF and di oxane (for exanplggn a mxture of THF and

DMF). The strong base of step a) of the above process

- WM .ef erably be selected fromthe group consisting
Wlﬂgﬁfauﬁlﬁlgl\laH and CaH2. For step a), the reaction wll
preferably take place at tenperatures from 200C to the

I 1 ] nperature of the solvent, and in particular
[nvg’%dnl e ures between 200C and 700C.

The invention therefore also relates to a process for the preparation of the compound of

formula I as described above, which process comprises the following steps:

a) reacting a compound of formula I-2g

P B
N" " NH r
H
NT

N OH
OH
125
with a compound of formula I-3
G, N
X
U
Z Br
I-3

wherein G represents a chlorine or bromine atom or a methylsulfonyl or ethylsulfonyl

group (and in particular a chlorine atom), in the presence of a strong base; and
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Preferably, step b) of the above process will be
carried out in a solvent selected fromthe group
w@ngiosdchig of chl orof ormand DCM or in a m xeCK/EB2008/053282
chl orof orm and DCM (for exanpj.e in chloroform,
preferably at tenperatures from 200C to 400C, and in
particular at tenperatures from 200C to 300C
b) AteRndithgbérzyBgidupbetheedmpatnhd@st fothulahel saldeiecdinepes,
t he compound of fornmula I-2 B wll be prepared froma
compound of formula 1-4 ag defined in the section

" Gener al preparat|o £ hdﬁ% iy benzyl ) thanks
to an additional Y asNdes
section. Preferao accUrdl-g

conmpound of formula 1-4 itgel

conpound of formula 1-5 an @/ ound of fornula 1-6

(wherein PG is benzyl) as both fined in the section

"CGeneral preparation nethods"” thanks to an additiona

step as described in the sane section (which conmpound

of formula 1-5 and conpound of for

t hensel ves be prepared thanks to ad | ti steps as

descri bed in the section "General pr -on

nmet hods"). The above process may also be directed to

the preparation of a salt (in.particular a

pharnaceutically acceptabl e salt) of the conmpound of

1%{ Ln this case, the process conprises the
3‘t|onaf step of converting the conmpound of formnula
obtained in step b) into its salt (in particular

Prelffrrabiyl $tep phaf theabovdé packbss \aﬁlclwptambbdeostaﬂnta) solRant s¢lectbdfrom the

enbodi.nent t nvention are describ in th
B BIPOUPHE B AHEI B AT R SaPpad & GURpILSk dt s pdected from the
grolufi\éﬁﬂilétﬁig dffTPI'ID reveindl dioWnt faf?)'f”exéﬂlﬂktm AGnikfue SCPAE dnl DMF).
any way. EXAMPLE The fol |l ow ng exanpl e was prepared

Thget@mgdbasg of step e opthsabdve procers seitli myelgrabsl busclogted from the group

cons%?gg %?‘is El CWOI‘ s?e% alayth]él_llr-e IY%n wﬁ)l N}'_'ley taﬁ@ place at

occasl ona
temperatures frorn 20°C to the boiling temperature of the solvent, and in particular at

ss& d variant, the
i be prepared froma

temperatures between 20°C and 70°C.

Preferably, step b) of the above process will be carried out in a solvent selected from the
group consisting of chloroform and DCM, or in a mixture of chloroform and DCM (for
example in chloroform), preferably at temperatures from 20°C to 40°C, and in particular at

temperatures from 20°C to 30°C.

According to a preferred variant of the above process, the compound of formula 1-25 will
be prepared from a compound of formula 1-4 as defined in the section “General preparation
methods” (PG being benzyl) thanks to an additional step as described in the same section.
Preferably, according to said variant, the compound of formula 1-4 itself will be prepared
from a compound of formula I-5 and a compound of formula I-6 (wherein PG is benzyl) as
both defined in the section “General preparation methods” thanks to an additional step as

described in the same section (which compound of formula I-5 and compound of formula
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(75 MHz) (Varian Oxford, 300 WMHz; chem cal shifts are

given in ppmrelative to the sol vent used;
woriwiopdodei ties: s = singlet, d = doublet, t =PCTIBEH053282

m= nmultiplet), by LCM (Fipni gan Navi gator with HP

1100 Binary Punp and DAD, colum: 4.6 x 50 mm

. ; £ oEo

I-6 gce;a\éte %gg%%:lygsgb? li’%?ezi} :chSa_rlLl;r%TI]]-tq1 flé?i&hﬁpﬂa%(r)sat%iﬁggst 'desScrigGScﬁ) in the section
“Glidrdl rYapRRRIGh@RPH, flow 4.5 m/mn), tRis given

in mn; by TLC (TLC-plates from Merck, Silica gel 60

F254) and occasionally by nelting point. Preparation
Thevabpeh pydosss frapi @lso het dissstadmios diet prepgration of a salt (in particular a

Benzyl sul f am de: . Chl oresul f onyl i sogcyanat e, (14, 14
oiRRACHBR B0 kel PR, nof MehT BERBRNE L et b he process
corffMiddb il@NadaitionBUSED 6P cénvidkiing the BSAND &R dfltbrit@e 1aBeestd in step b)
~Wthin 30 mn. Stirring was continued for additional
intggs pali(impartieulamisgo Lopharmageutiplly sseerdrtestlilas t hen

added at 00OCwithin 1 h to a solution of benzyl am ne

ParkitPlar e&})o&ﬁg%n;ggtff %éﬁﬁé’%tuﬂlgzaré QRM(( %pﬁlenf‘ollowﬁ{g. Ef(érﬂ&e, which

i's continu e mxture was

sereoto elihistrategble invemaguiao, mdrakietail wyithont BAit{rfg(6 sabpe @aragy way.
washed with water (2 x 40 nL) and brine (30 nL), dried
over MgSO, filtered. The filtrate was concentrated in
vacuo and the crude material was crystallized fromEA

EXAMPIiIEd under HV to give
JV-benzyl - JV-t el t - but oxycar bonyl sul fam de (13.68 g). 1H
NVR (CDA 3) : d 1.46 (s, 9H); 4.25 (s, 2H); 5.42 (s

f H); -dad - MBihet R ]
PRI 3 frg o g borghe Kol gl U oed below. Al
cordpamanevdr@Chataptesinet by HB-NMR dBOXMiez) (@h@darh)iomdlly by “C-NMR

i t.hi The m xture was stirred for 8
TSR Vet o Mits drapin Vel BfaeFi if Gemyfiadve o o
sol it @edd MelBfip1idYtidsOs & s\ff%&?ﬂ zyf syl qg)lasnﬁﬂ ngﬁﬁpmg,l I%ELC-MS
‘powder (9. 7 . 1H NVR (D6-DVMSO: d 4.05 (d, J = 6.
(Fippgarp Pyavigat@owith, HPH) 1007 ByrarysPup =amgl, DAD, coldn: 4.6 x 50 mm,
Develosil RP Aqueous, 5 um, 120A, gradient: 5-95% acetonitrile in water, 1 min, with

0.04% trifluoroacetic acid, flow: 4.5 ml/min), tg is given in min; by TLC (TLC-plates from
Merck, Silica gel 60 Fs4) and occasionally by melting point.

Preparation A: benzylsulfamide potassium salt:

A, Benzylsulfamide:

Chlorosulfonylisocyanate (14.14 g) was dissolved in DCM (50 mL) and cooled to 0°C. A
solution of ~BuOH (9.6 mL) in DCM (50 mL) was added within 30 min. Stirring was
continued for additional 30 min at rt. The solution thus obtained was then added at 0°C
within 1 h to a solution of benzylamine (10.7 g) and TEA (15.32 mL) in DCM (200 mL).
Stirring is continued for 10 h at rt. The mixture was concentrated in vacuo, taken up in EA
(500 mL) and washed with water (2 x 40 mL) and brine (30 mL), dried over MgSQOu,
filtered. The filtrate was concentrated in vacuo and the crude material was crystallized

from EA and dried under HV to give N-benzyl-N"-tert-butoxycarbonyl sulfamide (13.68 g).
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7.20-7.36 (m 5H). LG-Ms: tR = 0.60 mn, [MHCH 3CN|+
= 228.17. Aii. Benzylsulfam de potassiumsalt: To a
wa 009024906 of benzyl sul fam de (17.98 g) i n MeOPCBI008/053282
was carefully added potassium.tert-butyiate (10.8 g).
The m xture was stirred at rt for 15 mn before the
vent was_evapora emai ni ng resi

'H NM%&CEW&& S Ifot(d 9@1)v4e26éh2ﬁ)s%f‘$ fnfradd Hof- é@ﬂr‘t%ﬂs arb-

73 P t B:
LC?PZPRbfg?rg\P%he%ﬁ?ﬂ%%gé@ghl or g) pyr |r enpglr ﬁel ogi .
Th#- rbatemiphem;ﬂsaﬂeed o doxahd@0hyl) aedter/ HOD ia dadaat i(620 mL) was

f 4-hrao | acetic acid. (50 in et hanol (250
addep i 1oy b & Thophites W %ﬁéﬂd fe%%érlreé%fe( b3 S(zlvrﬂt)was cvaporated
and"@ﬂb Ir@sdd%%rfeﬁ%&éﬁw rt@ {g% bteﬁ‘ﬁrﬁtﬁﬁﬁﬁélé)& 4R oft- Whﬁe &3ﬂt47 g).
C. Upon conpl efe addition cooling was s opp
HarMRt(rm DMVSQYr & Anes (calll-ofve diz, AFA6.60 (e TH); 7SMi (5t T Reb.4 Hz, 1H);

was_ continued for 75 mn before the sol vent was
720emi/@y TR vacuo. The yell ow oil was dissolved in

Lcberz ”eogﬁ%lﬁg%ﬁ{@@ﬁ?@mﬁﬁﬁﬁjl 7 The residue was

di sso washed with water, brine, 2 N ag. Na

C33, and again brine. The org. extract was dried over
AiNpB@zylstilfamide pdiastoncelit r at ed and dried under HV at

85C for 30 mn to give the expected product as a
Toyzlsblowonidf §&G2yKulgdmide HINVR ) OG- DIBE)] (300 BWLHOwdss carBflly added

3.67 (s,.2H); 7. 8.5, 2H); 7.50 =.8,5 Hz
pot%q}urn %S;ff-put%te( &Oé&?@gﬂbe} gﬁvpse % sélﬁqeg agg%ar ﬂ§ iR hg,fpre the solvent
Waf%bgoraté& 4“99(1:@m§m§%| Hidan Wis Rt ruﬁ&éjr' Ate tcB'gls(e'sgetﬁ%llsulfamlde

was carefully added over
potassium salt as an off-whlte powder (21.73 g).

Preparation B: 5-(4-bromo-phenyl)-4,6-dichloro-pyrimidine:

B.i. 4-bromophenylacetic acid methyl ester:

To a solution of 4-bromophenylacetic acid (50 g) in methanol (250 ml) was added
dropwise thionyl chloride (34.2 mL) while the temperature of the reaction mixture was
kept at 0-5°C. Upon complete addition cooling was stopped and the mixture was allowed
to warm to rt. Stirring was continued for 75 min before the solvent was removed in vacuo.
The yellow oil was dissolved in benzene and again concentrated. The residue was
dissolved in EA, washed with water, brine, 2 N aq. Na;COs, and again brine. The org.
extract was dried over MgSOQ,, filtered, concentrated and dried under HV at 85°C for 30
min to give the expected product as a yellow oil (52.4 g).

'H-NMR (Ds-DMSO): & 3.60 (s, 3H); 3.67 (s, 2H); 7.22 (d, 8.5, 2H); 7.50 (d, J = 8.5 Hz,
2H).

B.ii. 2-(4-bromophenyl)-malonic acid dimethyl ester:

At 40°C, a solution of intermediate B.i (52 g) in THF (100 mL) was carefully added over a
period of 40 min to a suspension of NaH (15.6 g) in dry THF (450 mL). Stirring was

continued for 70 min without heating and the temperature dropped to 27°C. The evolution
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period of 40 min to a suspension of NaH (15.6 g) in

dry THF (450 nL). Stirring was continued for 70 mn
wowraboeooheat i ng and the tenperature dropped tRCRIB2008/053282

The evol utionof gas stopped. pefore di net hyl carbonate

(76.42 rnL) was added dropw se while the tenperature

o S o ot SR S BT S Sk Wl v v

ten{ﬁ%ra’t&ig dJ? %@Hl@xtﬁﬁexﬂascﬁﬁﬁta%édyat neuifeal safth t@a@é’(&n@inﬁed for 22 h at
HCl before bulk of the THF was rermve In

it. Wh@mmxtuﬂéheasrcwgledug ~WOYC e dsthoh vendfuilly a7 torpH, 6-7 with aq. HCI
h 1N.ag. HC -sol ution a

oeffTHEE o ik ofioudh sty it Riehgb ExeRAe-d0Eiartd dapo mb)

waliRH O emEeXitha sV ¢ ARU-sohtRNnRMAGHES weth Wsthal dricd@fer MgSO,. Most of
overnight at 4C. The crystals were coll ect ed, washed

theviiA hasisxappeted befode Hex gaseddle Themsedusd cpistsdlised oxeright at 4°C.

Thggérgta{sexl;vlergl_ﬁojﬂeét.%%aw Ssl’l’%é ?’ﬂ% gﬂ? :?éé_i_l'.fll\’g& (5 %Rr %%pec%d product as

pald ybllow cfy@ta(stMSE@) B.iii.
5- (4- bronmophen yrimdine-4,6-diol: A solution of
B P dT RO B §.56 (2, SHOT80 S5o. A HO Rt 34 80 S} Trsn7 30 (m, 2H).
added at 00C to a solution of sodium (2.83 g) in MeOH

B e T Al 1 (4710 ) was added

iR R @iﬂ%d ettt ot bl R §flef 0°C 10
sol@idr bf s@diinl ((zlgzog)nih)Maoﬂl stoormhEd THer mi@urd Was sthifedMirti® h at rt

fjorecl pitate was col |l ected, washed with 10%aq. citric
befg

tel fermemidinc, hysreghdaridedd. 10t evastaddeds The sHsnepepehax stiised at rt for
4 ha':‘?ﬁd o'l&e‘at %ﬂagetremWec?tané O[gg: rgsqqllge \ﬁzgs sPspended in lO‘V(b aq c1tr1c acid

pal e
(loponﬁpdnd(ﬁr&@ fer) 10 thit. NIVR@GMDI6 pEdGDate @as/ co4EetEd ABadhed Wlth 10% aq.

mtrzq.scﬁd,[vrgstgyBZV@?p%ra& r%thge;)tmlgs f%%rmp;u:]_phgxbagg g éylgigg(%ig HV at 40°C to
glvg [?3[('4'-‘t§8ﬁ1881?e?1&1)-pyrimidine-4,6-d101 as a pale beige powder (9.90 g).
'H-NMR(Ds-DMSO): § 7.43-7.48 (m, 2H), 7.50-7.55 (m, 2H), 8.13 (s, 1H), 12.1 (s br.,
2H).

LC-MS: tg = 0.62 min, [M+H]" = 266.89/268.89 (Br-isotopes).

B.iv. 5-(4-bromo-phenyl)-4,6-dichloro-pyrimidine:

To a suspension of 5-(4-bromophenyl)-pyrimidine-4,6-diol (9.90 g) in POCI; (130 mL)
was carefully added N,N-dimethylaniline (13.5 mL). The mixture is heated to 130°C for
2 h. The dark brown solution is concentrated in vacuo and the residue was poured into
ice/water. The suspension is diluted with 2 N HCI and water and stirred for 20 min. The
precipitate that formed is collected and washed with water. The solid material is dissolved
in EA, washed with 1 N aq. HCI and brine. The org. phase is dried over MgSO,4 and
evaporated. The material is further purified by column chromatography on silica gel
cluting with Hex:EA 95:5 to 1:1 followed by crystallisation from Hex/EA at —20°C to give
4,6-dichloro-5-(4-bromophenyl)-pyrimidine as pale yellow crystals (8.3 g).

'H-NMR(D-DMSO): § 7.39-7.44 (m, 2H), 7.72-7.76 (m, 2H), 8.94 (s, 1H).
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B.iv. 5-(4-brono-phenyl)-4, 6-dichloro-pyrimdine: To
a suspensi on of 5-(4-bronophenyl)-pyrim dine-4, 6-di ol
W@ 200924996 i n POCl 3 (130 nL) was careful | y addeRCT/1B2008/053282
V,L/-dinmethylaniline (13.5 n.. The m xture is heated
to 1300C for 2 h. The dark brown solution is
concentrated in vacuo and the residue was poured into
LCTMS/%aT E&ml*ﬂe suspension is diluted with 2 N HJ and
vvater and stirred for 20 mn. The precipitate that
romed i s collected and washed wth water. The solid

EX?@P@H al{31(d-bypmeheayl); o[ 2=(8-bypnorpyrigidin- 2.Ll5<ll°ééi -efhoexyl-
pyﬂﬁﬁldllﬁu ygdsuﬁgﬁ,l&)gg phase is dried over MySO and
ra

evapo material is further purified by col um
chromat ography on silica gel eluting with Hex: EA 95:5
1.1t Berzylsifloiioead [OyhlorySt (@t hromapham!)inyomidesd-Hiaatide: 20
OC to give 4,6-dichl oro-5-(4-bronophenyl)-pyrim dine
A aslhp@he of e bHdvsremysiical - %@dﬁhg))ro piinidvir( 1146()(]@15(]))3 2 ®@imol) and

beqzyf ]Lfénf@é poqus1umlsa5%7 g’}grg 3%5 érgﬁgplé nﬁ)MSSO (30 Sni) was stirred at rt for

24 ﬁ%ef&e ’B&Bg‘aﬂ%& W) s ﬁ)% aq. citric a01d solution (200 mL). The suspension that
[2 br oro- pyri m di n-2-yl oxy) - et hoxy] -

forpryzd wms dilterett. Jih coli¢dtaiodie: was washBe ngldl waluwagariaod acied under HV

ot 4000 0t LR T ¢ 18 BPETOEReU R A R R R A di ne
'H ﬁ\ﬁ\/lﬁgcg)c%.?’é 3.2‘31(9|J) 9@%?@@%)’5 §l11 ktf‘tf%det% Ag! ﬁ%SW)'S‘(éaj L 8.2 Hz,
(7.38 g, 32.9 mmol) |

was stirred at
2H);6t2@2.3h (ineS0) 6. (ife(dn@ ki3 Hz,eZ:H);\/i8t6ﬂ (a, % aq. citric

cl.d, so |on L e suspension that fornmed was
LRSS o2 W QEATLE A2 L0 3 ane washet wel | i th
wat er and drled under HV at 400C for 48 h to give the

EXRRSH S dIPh R L -Browdphé&n By drBxyksh Al Ry id.
111(>m@)1 ﬂ}h 23[55(3(3;1 g b g@%@ﬁzﬂlr ok 0@)1);(0)/ i \f}] amide:

t-Bﬁ(BDkZUSl‘J'% 1621 ﬁfém{d?b wis 'ad@ed%)_bdilﬁon\gw ’to( 4 s%@pe?m%ﬁ &frfhtermedlate 14
(746 g, 16.4 rnrnol) in ethylene glycol (50 mL). The mixture becarne warm and thick and
was diluted with DME (75 mL). The mixture was stirred at 95°C for 24 h before it was
cooled to rt, diluted with water (50 mL) and a 10% aq. citric acid solution (250 mL). The
milky suspension was extracted with EA (2 x 300 mL). The combined org. extracts were
dried over MgSOQ,, filtered and the filtrate was concentrated. The remaining crystalline
solid was suspended in MeOH, collected, washed well with MeOH and dried under HV to
give the expected product as a white crystalline powder (6.49 g).

'H NMR (CDCLs): §2.50 (t br., ] = 6 Hz, 1H); 3.80-3.88 (m, 2H); 4.20 (d, J = 5.9 Hz, 2H);
4.46-4.50 (m, 2H); 5.99 (t br., ] = 6.4 Hz, 1H); 6.85 (s br., 1H); 7.12 (d, J = 8.2 Hz, 2H);
7.23-7.34 (m, 5H); 7.64 (d, J = 8.2 Hz, 2H); 8.44 (s, 1H).

LC-MS: tg = 0.93 min, [M+H]" = 479.08.

Liii. Benzyl-sulfamic acid [5-(4-bromophenyl)-6-{2-(5-bromo-pyrimidin-2-yloxy)-
ethoxy}-pyrimidin-4-yl]-amide:

To a solution of intermediate 1.ii (6.49 g, 13.5 mmol) in THF (120 mL) was added

carefully NaH (1.77 g, 40.6 mmol, 55% dispersion in mineral oil). The mixture was stirred
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LCMS: tR=1.02 min, [MH + = 452.95. 1ii.
Benzyl -sul fam c acid
WQ 2000424990 nophenyl ) - 6- (2- hydr oxyet hoxy) pyri m dPCF/1B2908/053282
-am de: -BuCK (18.5 g, 164.5smpol) was added
portionwi se to a suspension of internediate |.i (7.46

g,.16. ) jn ethylene glycol .. The m xtur
forb&%% % quﬁ%-&*&oraa-@yaag(ﬁa? G Ao (75 a(_?ded- The
midfe wadh @RIV Hh DMBT ] SHL!) 86 1l JirCdlaPlt R0 e Bemixure was

was cooled to rt, diluted wth water (50 nL) and a 10%

heageyl taio) @ cndcitigred ofout3 o e {028 Bemlg) agaftheoolicll K9 rt. The reaction was

[ macted. with. 0 T :
an B RET R BrET 2y o v s i sb o R g [ apisgpre was
extpidebdt Weh fEA (D ’UIDOWRS). aRCRP! EatRe. wlkewhddBi Wit v ater, combined,
crystalline solid was suspended in MeOH, coll ected,

driggh oMerd MgsiQ4, ilteredMdHtheneplaent ef tha delfratquwesy cyinesatetheThe crude

prog?la‘:{%ﬁec%ﬁ(%lﬁ%g%ﬁ%&)dﬁ%k%g ﬂey %&ﬁlﬁlllhbg Enage?i% ?zra§ &@;e%?ed, washed
witB.a3QitBdnBEMEOH/ & hhr; andl. #d(hded BY B Sivtizhe Sipected phédudt 8Da white

(m 2H)7, 5.99 (t br., J = 6.4 Hz, |H), 6. 85 (S br.,
powdgr (6478 (d, J = 8.2 Hz, 2H); 7.23-7.34 (m 5H); 7.64

1 = . 18 > ; = .
H R (CRERE S4Bl Ot gl h ooty 2uch o374 (. 2t
5.9B %t rd- bronorhenmh,) 683{ @- b DHNGOPYE. i 0Vi(6, rHD; YA DKY B4 (m, SH);

et hoxy}-pyri m di _r1-4;g/lé -am de: To a sol ution of
7-567%-%&@&% &4t (1:ilH)88-29 (9 2H13. 5 mmol ) in THE (120 nl)
Lcyps: gddedesanivbiny Mot dd- 77 9. 0.6 mmol, - 55%

I Spersion in The m xture was stirredfor
| Om n before 2-chl oro-5-brono-pyrimdine (3.93 g,
1.12 Of B(4rtrohip-piees y ixGe/E el 5 -brhmomiyximidie- Anple gl dthitxe B pwiit Rl iiDMF [ -
14%}&5 rnL) and then stirred at rt for 20 mn. The
suligidsire was heated to 600C and stirred for 3 h before

bei ng ain cooled to rt. The reaction was quenched ,
A lttwnwg‘ﬁamgﬂarom &> Bile /i i HME B shodhy e@#@ {13 solution of
int@fdafafer M f@w & MBmmol) in chloroform (250 mL). The mixture became turbid
and an oily residue separated. The mixture was stirred at rt. Another portion of BBr;

solution (5 mL) was added after 6, 24, and 33 h. After the last addition of BBr3, the beige

suspension was stirred vigorously for additional 2 h before being carefully quenched with
MeOH. The mixture became slightly warm and clear. The solution was washed with cold
water (0°C, 2 x 150 mL). The washings were extracted back with DCM. The combined
org. extracts were again washed with water, dried over MgSOy, filtered and concentrated.
The crude product was purified by CC on silica gel eluting with heptane:EA 1:1 followed
by crystallisation from DCM. The purified crystalline product was dried under HV at 45°C
for 48 h to give the expected product as a white, crystalline powder (1.62 g).

'H NMR (CDCLs): § 4.60-4.65 (m, 2H), 4.71-4.74 (m, 2H), 5.50 (s br, 2H), 7.10 (s br, 1H),
7.13-7.17 (m, 2H), 7.55-7.59 (m, 2H), 8.49 (s, 2H), 8.50 (s, 1H).

LC-MS: tg = 0.93 min, [M+H]" = 544.70.
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extracted with EA (2 x 300 nL). The org. extracts were
washed with water, conbined, dried over MSO ,

W0 pdove24tb and t he sol vent of the filtrate was PCT/IB2008/053282
evapor ated. The crude producf{, was crystallised from
MeOH et her. The crystalline material was collected,
washed with additional MeOH ether and dried under HV
to give the expected product as a white powder (6.47
g). IHNWR (CDCA3) : d 4.20 (d, J = 6.4 Hz, 2H);

Plﬂaﬁﬁlfc@lﬁgi@hlﬁﬁgér%fﬂf theinvéhtion %?Iﬁb(ﬁil‘ld J =

7.24-7.34 (m 5H); 7.54-7.58 (m 2H); 8.44 (s, IH);
1) nlﬁgﬂ:&%’ 012 Qdotl%&i_nlvgindgn% to lllie9n6brg1ngs’ fr[ow'éuﬁ-o_ce g’ %éugr%ing human

Eq{écélﬁbgr ono- phenyl ) -6-[ 2-(5-brono-pyrimdi n-2-yl oxy)-e

t hoxy] - pyri mdin-4-yl}- sul fam de: A solution of

borontri bromde (25.5 nL, 1 in DCM was slowy added
Expasimaenda jmgthesls: of intermediate |.iii (6.50 g, 10.2

mol) in chloroform (250 nl). The m xture becane
Fort eomipeditian direlmgsthgics, esdnohrenssed 1130 edlls Theessingt umenwasombinant

stirred at rt. Another, portion of BBr spolution (5 nL
ETgupk Eietonpiop s Usag MTrosst e fiy foipbinall eHO cells
wertdtepdrod afd BRI bindhB s B&ISUSREASLMNN IWR$ibed (BFAY ., ot al, FEBS
vigorously for additional 2 h before being carefully
Letg (&m0 eBaet®. MeOH. The mi xture became slightly warm
and clear. The solution was washed with cold water
Th¢ @@y iR perfbbfdrin 200 hd. B shMnGas A ebugiet,r pldt 24 inalktding 25 mM

with DCM_ The conbi ned org. extracts were a%ai n washed
Mnglz. | mt EPTAdq,qde(HSWV)'\% n pelypipy kge apgrotiter plates. Membranes

[ : £ b 1
B0 TGRSR D050 oo com
anc mgshsih icomtenoatidrsarf udEYelldh entpgomiidts. ddaxanypst add memum binding

WePer gs%lfllgattedwglssa%gplleesdwtljtﬂ(ojl?tr an'avw%fl I%B%M ET-1, respectively. After 2 h, the

membranes were filtered on filterplates containing GF/C filters (Unifilterplates from
Canberra Packard S.A. Ziirich, Switzerland). To each well, 50 UL of scintillation cocktail
is added (MicroScint 20, Canberra Packard S.A. Ziirich, Switzerland) and the filter plates

counted in a microplate counter (TopCount, Canberra Packard S.A. Ziirich, Switzerland).

All the test compounds were dissolved, diluted and added in DMSO. The assay is run in
the presence of 2.5% DMSO which is found not to interfere significantly with the binding.
ICso is calculated as the concentration of antagonist inhibiting 50 % of the specific binding
of ET-1. For reference compounds, the following ICsy values were found: ETy4 cells:
0.075 nM (n = 8) for ET-1 and 118 nM (n = 8) for ET-3; ET}; cells: 0.067 nM (n = 8) for
ET-1 and 0.092 nM (n = 3) for ET-3.
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for 48 h to give the expected product as a white,
crystalline powder ( 1.62 g). 1H NWR (CDA 3) : d
Wa2@0024960 (m 2H), 4.71-4.74 (m 2H), 5.50 (sSPr/B2204)053282
7.10 (s br, IH), 7.13-7.17 (m. 2H), 7.55-7.59 (m 2H),
8.49 (s, 2H), 8.50 (s, IH. LCGMs: tR = 0.93 mn,
[ MtH] + = 544. 70. Phar macol ogi cal properties of the
R|nvent|on conmpound 1) Inhibition of endothelin binding
----- %6 menbr anes from CHO cel I's carrying human ET
receptors Experinmental netho For conpetitio

The, [Gra VAlyesoRigingd | forﬁ%ﬁimr%n%d@? %@n@lacleqrp ven pp &allp Adlereafter

human reconbi nant ETA or ETB receptors were used.

MTrosomat—menbranmes fronmrreconmbrmant CHO Ttet s —were

pr epar@drnamdldtdmeciturendi ng ass@ay maB&a #Ssoprevilousl yETg ICso
descri bed (Bre , et al, HEBS Le&n (1993)|, 334,

210). The %tg%f]ls performed i n 206"W 50 m\ Tri s/ YD

hllffﬂr’ nl—l 7 /I el udi ng 25 - Madl ' 1 "MHEDPTFA—and

0. 5%©vpv) BSA i n polypropyllene mcrotiter plates.
l\/lerrbrg es containigrg 0.5 ug pprotein were incubated for
2 M 2§0C 8 pM[1251][ET-1 (4000 cpm |and

i ncr ea5| ntrations of| unl abel | ed ant agoni st s.
Maxi rru m ni mum bi nding were estimated in sanpl es
W|thou ith 100 nM ET- 1|, respectively. After 2 h,
the nenbranes were filtered jon f pI ates |cont ai nbﬂg
GF/Cfilters Unifilterplatesfrom nberra Packargi

S. A Zurich, itzerland). To each well, 50 |nL of

sci ntiIIationQ,\eTwPN il is added (M croScint |20,
Canberra Packarg| S. Z Zurich, Switzerland) and the
filter plates c edgyn a nicroplate counter

(TopCount, Canherra Packard |[S.A. Zurich, Switzerl and).
Al depesad of Epwlinds wer e [di ssol ved, dil utled and
added in DMSQ The assay is run in

Table 1

2) Inhibition of endothelin-induced contractions on isolated rat aortic rings (ET,

receptors) and rat tracheal rings (ETg receptors)

The functional inhibitory potency of the endothelin antagonists was assessed by their
inhibition of the contraction induced by endothelin-1 on rat aortic rings (ETA receptors)
and of the contraction induced by sarafotoxin S6c¢ on rat tracheal rings (ETg receptors).
Adult Wistar rats were anesthetized and exsanguinated. The thoracic aorta or trachea were
excised, dissected and cut in 3-5 mm rings. The endothelium/epithelium was removed by
gentle rubbing of the intimal surface. Each ring was suspended in a 10 mL isolated organ
bath filled with Krebs-Henseleit solution (in mM; NaCl 115, KCI 4.7, MgSQO4 1.2, KH,PO4
1.5, NaHCOs; 25, CaCl, 2.5, glucose 10) kept at 37°C and gassed with 95% O, and 5%
CO,. The rings were connected to force transducers and isometric tension was recorded
(EMKA Technologies SA, Paris, France). The rings were stretched to a resting tension of
3 g (aorta) or 2 g (trachea). Cumulative doses of ET-1 (aorta) or sarafotoxin S6c (trachea)

were added after a 10 min incubation with the test compound or its vehicle. The functional




t he presence of 2.5% DVSO which is found not to
interfere significantly with the binding. 1C50 is
w@a00eme40ed as the concentration of antagoni stPCT/IB2008/053282
inhibiting 50 % of the specifdg.c binding of ET-1. For
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&%8Angui nat ed. The thoracic aorta or trachea were
exci sed, dissected and cut in 3-5 nmmrings. The
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and gQsPed vvlth 95% 2 and 5% CO2. The rings were
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was'2Necolbed Technol ogj es SA, Paris, Hrance).
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[compound of formula I]

Table 2
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were added after a 10 mn incubation with the test

conpound or its vehicle. The functionalinhibitory
wW@oroenz4oof the test conpound was assessed by PCT/IB2008/053282

cal cul ating the concentratiop.ratio, i.e. the shift to

the right of the EC50 induced by different

concentrations of test conpound. EC50 is the

concentratl on_of endot hel n, need d tQ,
ACofkingtien f otk rl alieT onelerpese peaaduninBiaiop.

I ogarithm of the antagonist concentration which
ExpdtibGRs ndethoWd; fol d shift in the EC50 val ue. Results;

(n 3) are given in Table 2 hereafter. Table
W%vwdé@m%ewg:@wuﬂw & rat after single-dose oral
adm ni stration Experinental nethods:. Aninmals usedfor
Maéfarwbﬁm graputwithhe leadydyveight eof\N@3-350 gawgrev\jiseld for bpleymacokinetic
experl P S néﬁﬁr a%ctcglgla %atlgésqeylﬁ,gtolfza led p E}r P’? o netrg{l:ls were housed
undee asidifforbay SccoNldncarvifieths NN 1d&ue£ ¢vwwa@zﬁ pﬁ@md)l thé eiqsenment

in accordance with the NI Heg;u deI i nes. pr
raty yererpcahpfezer et a npxure gldredanaing9y Wﬁ/k%)e'f’dldvﬁytl%l% 2% (10 mg/kg)
. m . i )
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ling. Aft recovery. from gener al
mda‘ﬁ&a?lﬁ der sl leBweicey roadiant wuigsdulan tyPerddeages with wire
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dutirexittie ngpovéuyipeabd amdithefente ducgessofithe evgpeameand f ood
during the recovery period and the entire duration of

the ex eri Experi nent al procedure
perzmen proce ure

Pharmacokinetic experiments were performed in Wistar rats (m = 2-3) after jugular vein
cannulation to allow for serial blood sampling. Test compounds were administered orally
by gavage at doses of 10 mg/kg. Blood was then sampled at pre-defined time points over a
period of 24 h and plasma prepared by centrifugation. Drug concentrations in plasma were
quantified using liquid chromatography coupled to mass spectrometry (limit of
quantification: 4.6 ng/mL). Pharmacokinetic evaluation was performed using non-

compartmental analysis.

Results:

The half-life times t;/, and the clearance rates CL measured in the rat for the compound of
formulal and for a reference compound of WO 02/053557 can be found in Table 3

hereafter.
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Table 3

Pharmacokinetics in man after multiple-dose oral administration

This study was performed as a double-blind, placebo-controlled, randomized, ascending

dose Phase I study.

Subjects enrolled in the study

Per tested dose level, 8 healthy male subjects were enrolled into the clinical study after

having been checked for their eligibility during a screening examination.
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Nor mal bl ood pressure (BP) and pulse rate (PR), i.e.,
SBP: 100- 140 mrHg, DBP: 50-90 mmHg and PR: 45-90 bpm

W@R40e102400 min in the supine position (limts iPCI/IREER 053282

Eli
[ ]

Eli

12-1 ead ECG without clinicaljy relevant abnormalities;
Hemat ol ogy, biochem stry, and urinalysis test results

not devi at i fromthe norymal. range. to a clinically

8& WSéseagwn;eet arkfe@fe&{l? {(ilopvag g SIoPSHidg scr een
[ i N4 ' . benzodi azepi nes,

g\g?l%iag&?bet&f@&{@phﬂ% car Qf‘lcﬁﬁdﬁ% s p

urates, tricyclic a ssants, nethadone,
dish] thrph eficelvdsized medioAbhisiol-y andthe assrsmaidd gerfiirinbd the@reening;
i nvestigator in the |ocal |anguage, and to understand

dirdlycpappifdonibetivacnd Sraddp keffidnt s of the study.
%\llé ap!lﬁogcy bﬂr?scs{nse r(‘ﬁﬁb&at%ﬁ:"ﬁ%:s%gl%%? ;gg},t I{]g f§l§dﬂ’o%8g49 ornran,

exclusion criteria: PET i 0od prior
TBEIU-9Q mrhHg tadYPRY 4800 ripakfiev il 6l emaeinohe aupidbqlosBidh (limits
or drug abuse; Wthin the 3-year period prior to

de¢lu ¥)ng, history or clinical evidence of any disease

[ ' . of i _medi cal diti
AR R R ST N S8l on, "

dighdtblogy,| BiBchdmEkta) AlnidSiArlysex@keics@fs At ddV@tHbUym the normal
drug (i.e., inpaired hepatic or renal function,
dpegseo aslipepily fhevantestefitovascul ar abnornaliti es,

ncr.eat i c..di.seases, chropi ¢ .s tQ of, pronounced .. .
COMETRATTN O 81 piea (SFBr ne ad> Yo hoodiazepines,

atiatueded, eridyldic gasdepissings iclialdohd, atd amphdiamiiey);
appendect oy or herniotony allowed); H story of
rfgphtyu toj conEngHcate Aty the ipisstigataranrtas igceklapgenget #nd to understand

ha%ﬁ %Br'n&a iyswﬁﬁ lEh%l rg(%}llre%ein‘t:shof the study.

gible subjects had to meet none of the following exclusion criteria:

Within the 3-year period prior to screening, history or clinical evidence of alcoholism
or drug abuse;

Within the 3-year period prior to screening, history or clinical evidence of any disease
and/or existence of any surgical or medical condition which might interfere with the
absorption, distribution, metabolism or excretion of the study drug (i.e., impaired
hepatic or renal function, diabetes mellitus, cardiovascular abnormalities, pancreatic
diseases, chronic symptoms of pronounced constipation or diarrhea, or other acute
symptoms related to the gastrointestinal tract with only appendectomy or herniotomy
allowed);

History of hepatitis B or C and/or positive results from the hepatitis serology which
indicate acute or chronic hepatitis B or C (except for vaccinated subjects);

Positive results from the HIV serology;

Smoking;

History of clinically relevant hypersensitivity or serious adverse reactions to any drug;
Participation in another clinical study during the 3-month period prior to the screening

examination;
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i ndicate acute or chronic hepatitis B or C (except for
vacci nated subjects); Positive results fromthe HV

wa 2oy  Snoking; Hi story of clinically rePEVEB08/053282
hypersensitivity or serious_adverse reactions to any
drug; Participation in another clinical study during
the 3-nonth period prior tq the screening exam natjon;

* PrevPeust 6PnosHEshiEaAtent Mal #hmegicetioh fgithee dreatibenor OTC)

(i b Reds D from2 weeks prior to the
ffl?drngtb%&oﬁeg%&?ﬁtgke; 18{%@%%?1(6250 m or nore of bl ood

o \VildshbN2 ) mboit dasrcaefbdscel Wwitiein Struchiths bByrphosmdpf a
clinically relevant illness in the 4-week period )

* pramienn T sceldvelivgrefevagt ilingssytnethsatpeek feriod ipregedingrscreening

poegeerng! sof! _ Brek ariod bR
BB DR o R ol et i vi 1105 No

conconitant nedication was all owed except for the
Cobceopatane nedivtiti@dy diesey expentssalcdlvd ssulsjrec physicasta@didasom
10 hours prior to 4 hours after drug intake on study

No@aysorditann ehelRatibuwhngldwial seistyor thh erestirizinecf &lvese evatg
the followi ng standardi zed neal s: breakfast on days

The dubj@idifagicl Gronl1 d Reurh peakibaskouda ek isuglineikd od Qhudy days 1 and 10.
| unch on days -1, 1 and 10 around noon or

Dugipp theysituet élle;suzj chie ueosivat ttleg foap}yg'}lg' Sﬁ?}@l%@%izedfmﬁéﬁkdon
] i 8
- doakgisLon Beedl o R GR RN RY Sgolng 15

o APRMBH IBL el N AHAONGoudsd 18 Rr BpproRit-et), TBloalsYa bl dRRUABKe;
after drug adm nistration. The subjects in the

o dnfidkeoredrys dbsle agd b psproeowialed hohe aftandrugeeimsnistrationeand
respective st s. The als o and 10

* eL gpréi_aysl-hle Li?%]gcgié aB?romagqﬁy \R?gg,mg &%?C?/qu %{J approximate 35 ?1 hours

after drug administration.

The subjects in the different dose groups received the same meals on the respective study

days. The meals on days 1 and 10 were the same. The intake of water was ad libitum.

From screening until the end-of-study examination, the subjects refrained from strong
physical exercise and strenuous sports activities (endurance sports) and did not consume
any alcohol-containing beverages, grapefruit or grapefruit juice. Drinking of xanthine-

containing beverages was not permitted in the clinic.

Experimental procedure

Propylsulfamic acid [5 (4 bromo-phenyl)-6-[2-(5-bromo-pyrimidin-2-yloxy)-ethoxy]-
pyrimidin-4-yl]-amide (see WO 02/053557 or WO 2007/031933; herafter named the
“Reference Compound”) was available as a free base for clinical trial use in hard gelatin
capsules for oral administration, formulated at strengths of 1 and 10 mg. Matching placebo

capsules contained the same excipients without the Reference Compound.

The Reference Compound was administered as ascending multiple doses of 1, 3, 10 and
30 mg (respectively in the form of 1 capsule of 1 mg, 3 capsules of 1 mg, 1 capsule of 10

mgand 3 capsules of 10 mg). Subjects were treated for 10 days. The assignment of number
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From screening until the end-of-study exam nation, the

subj ects refrained fromstrong physical exercise and
W@ 008906 sports activities (endurance sport SPCEHIMBROCH/1$3282

not consune any al cohol - contai_ni ng beverages,

grapefruit or grapefruit juice. Drinking of

ant hi necont ai ni.ng heverages was not permtted in the,

and:feds for t@a@?%ﬁﬁﬁlcm}c‘é{aﬁ P%%aroé’p sq%hgataﬁncg%@mam{relw Only
the(r‘kubj ect number and date of birth did identify subjects.

br ono- phenyl ) - 6-[ 2- (5- brono- pyri mdi n- 2- yl oxy) - et hoxy]

1)

- i idi n-d4- .- ani < 5 r .
iy G e B tid i A AR el P e dinalch, sbipets were
randasizaw atol abdtecats wathf Referdngs eCoérapowaldi md @l siljécl touseatinont with

hard gel atin capsules for oral adm nistration,
Plagghorul at ed at strengths of 1 and 10 mg. Matching

pl acebo capsul es contai ned the sane excipients wthout )
Medratipe s givd® Ehpodngl of fatqran dhe munios g cyhigciteld the standing

] Nj ' Lt Rl fiol

po. 35, EF HafhuREGER 1B THIRbLR 7 635 T3 10; Ondtict Iy days,
study ,dnk adpiiidtesionfwds dene 10 eaipspiicr tof thd Antigarnd Beakfast. For each

capsul es of 10 ng). Subjects were treated for 10 days.
su 'i@sllﬂﬁ’ﬁY?é ﬁ%et%?enn?mgeci% dniekeievap ort-Oive hQppjwg drug Intake took
Iwa§§ plabd b&akPn 0Wasd based on the obligation for
: ggoﬁyrﬁfty: On?y _the?r subj ect nunber and date of birth

| . . C . . .

LRI oL e 0L AP LOLTEA o o
dorfeainthasdielg after tdohalrne administriatibie f icenesuicarposiydasandlcels of the

ubject to treatment with placebo. Medicati wa i
Re%r%ﬁ Garpppupgngior dfs HateBelitnl-¢HES FERRP Pg?%w?%é,t during the

ek i L had fasted for at
ana:l%hactgP ﬁhla%é Eéggédsw%oérzﬁgﬂgsﬂs&{%cgﬁg&gﬁop ﬁa%gé/'ot her study days,

‘ Y : ‘ . ot 10
R, AL, 0 TR 2y o
forb@tae ém pRseb add uginé Mecak detevdsing¥Osibg DOUMS. MlE liehitgf quantification

i nt ake t ook
was estimated to be 1 ng/ml for both analytes.

Results:

The apparent elimination half-lives (t;;) measured in man at day 10 of the study for the
compound of formulal and for the Reference Compound with respect to each of the
different doses administered daily (1, 3, 10 and 30 mg respectively) can be found in

Table 4 hereafter (the data are geometric means).

ti2 (h)
Compound
1 mg dose 3 mg dose 10 mg dose 30 mg dose
Reference Compound 15.2 18.5 13.7 14.3
Compound of formula I 46.6 55.8 43.0 47.0

Table 4
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endot hel in receptor antagonist (see "lInhibition of
endot hel in binding to nenbranes from CHO cel | s
carrying human ET receptors”, Table 1 and "Inhibition
of endot hel i n-i nduced contractions on isol ated rat
aortic rings (ET A receptors) and rat tracheal rings
(ET B receptors)”, Table 2) that has a nuch higher
half-life (in rats and in humans) and a nuch | ower
clearance (in rats) than the reference conpound of WO
02/ 053557 (see "Pharmacokinetics in the rat after
si ngl e-dose oral adm nistration”, Table 3 and
"Phar macoki netics in man after multipl e-dose ora
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adm ni stration", Table 4).Cains 1. The conpound
having the fornmula | or a salt thereof. 2. As a
wore@ooayent , a conpound of fornula | as defi neRlCT/IB2008/053282
claim1, or a pharnaceuticaljsy acceptable salt
thereof. 3. A pharmaceutical conposition containing,
as active principle, the conmpound of fornula | as
defined in claim1 or a phaldiageutically acceptabl e
salt thereof, and at |east one therapeutically inert
excipient. 4. Use of the conpound of formula | as
defined in claim1 or of a pharnmaceutically acceptable
salt thereof for the preparation of a nmedi cament
1. T QrdRdnd BivihpectibRRiIFENt of hypertension, pul nonary
hypertensi on, coronary di seases, cardi ac
i nsufficiency, renal gng nyocardial ischem a, rena
failure, cerebral iscﬁghia, deneng#a, m grai ne,
subar achnoi dal hemppNhageH R&yngdd s syndrone, digital
ul cers or portal hyperteqsi gQ d wel | as for the
treatnment or preventi o ofy atféroscl erosis, restenosis
after ball oon or stentla ghopl asty, inflanmmtion,
stomach and duodenal ul c®r, @ancer, nel anoma, prostate
cancer, prostatic hypertroph erectil e dysfunction,
hearing | oss, amaurosis, chronjic bronchitis, asthm,
pul monary fibrosis, gram negatQ pti cem a, shock,
sickle cell anem a, glonerulonééﬁ}itis, renal colic
gl aucoma, connective tissue dis ~B
di abeti cconplications, conplications of vascul ar or
cardi ac surgery or after organ transplantation,
conplications of cyclosporinltreatnent, pain or
hyperlipidema. 5. The use of claim4, wherein the
or aexdlii themefit prepared is intended for the treatnent of a
di sease selected fromthe group consisting of

2. Kg/ R ?nretdlecglfc’nlegtr,1 a cgrl'rlllpror}ljl?drjl &y fo%ﬁﬁrlta% '&%hr?e'h in claim 1, or a pharmaceutically

acceptable salt thereof.

3. A pharmaceutical composition containing, as active principle, the compound of
formula I as defined in claim 1 or a pharmaceutically acceptable salt thereof, and at least

one therapeutically inert excipient.

4. Use of the compound of formulal as defined in claim 1 or of a pharmaceutically
acceptable salt thereof for the preparation of a medicament intended for the treatment of
hypertension, pulmonary hypertension, coronary diseases, cardiac insufficiency, renal and
myocardial ischemia, renal failure, cerebral ischemia, dementia, migraine, subarachnoidal
hemorrhage, Raynaud’s syndrome, digital ulcers or portal hypertension as well as for the
treatment or prevention of atherosclerosis, restenosis after balloon or stent angioplasty,
inflammation, stomach and duodenal ulcer, cancer, melanoma, prostate cancer, prostatic
hypertrophy, erectile dysfunction, hearing loss, amaurosis, chronic bronchitis, asthma,
pulmonary fibrosis, gram negative septicemia, shock, sickle cell anemia,

glomerulonephritis, renal colic, glaucoma, connective tissue diseases, diabetic
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di abetic arteriopathy, heart failure, erectile

dysfunction and angi na pectoris. 6. The use of claim
wG200M0z19¢6 N t he nedi canment prepared i s i nt endeRCT/B2004153282

treatment of hypertension. 7,5.The use of claimS5,

wherei n the nmedi canent prepared is intended for the

treatnent of gﬁ]nnn si on. e use

hyperte
corpplifiatipss, campheations ﬂg %%Hﬁygﬁﬁﬁﬂ 1af rSEﬁg&FYe%f qiter; oma@ntaeélaplantatlon
corfglﬂ'icahbﬁs & c‘?@fo@ﬁdﬁn t?éatrﬁb’ﬁt”ﬁ’d’iﬁ‘ bY hiSek §lili@hiahyper t ensi on.

he conpound of for nui as defined in claiml1, or
a pharmaceutically acceptable salt thereof, for the

5. Fhreeuered etaimf4, twhseein resinedicament mierarsgd inyptendedrfor e, treatment of a

coron cardi ac |ns
dis§i3h CRReg P EE R esiPy SRR ap T b BT, BfPRuwReRyngreension.
diaB&t ﬁiﬂl’ﬂelrlap atfy Heakt gilurs lbb@ﬁﬂ’@mm@ﬁbn BB i Bﬁ;l%torls

Raynaud' s syndrone, d|g|tal ul cers or port

hypertenS|on as well as for the treatnent or

6. Breewm fi d#impd. wheteinode Inedicaiment peppigads igengegdpr the treatment of

hw&gg % or stent angioplasty, inflamation, stomach

g uodenal ul cer, cancer, nelanoma, prostate cancer,
prostatlc hypertrophy, erectile dysfunction, hearing

7. Theswse afndaino$,i wheretr thaingedivaoreoh ptepsredas titemded pot Hentagagment of
fibro ram negative septicem a, shock, sickle cel

PulmjoRR; 31 ?%Wﬁ?hlonephrltls renal colic, glaucoms,

connective tissue di seases, diabetic conplications,

8. THMNcl sradlaiany, Wherdastay |n&’dd1@hle@1ﬁf)f$pé&diy figedded dor efet @fatment of
or gan transplantatlon conplications of cyclosporin

pulmosayrsterial Iyaicrc®¥ohy per | i pi demi a. 10. The conpound or
pharmaceutically acceptable salt of claim9 for the

9. THEH tngﬂ%ﬂhd QF &H%la@Fst&efﬁl%h%?Eﬁﬁnflr 81% Eﬁ‘nﬁ%@tﬂﬁally acceptable salt
consi st ng o ertensi on hary hypertensio
thecho&bfelri the afda&nennp}ft lypertivesdort, ﬁudmbmm'e hypeeatsidne coronary diseases,
cargl%gfllljlguf%ilczlglr;cy?nrgna n I{dn?n oggrtdl%{ 1schem1a renal failure, cerebral ischemia,
dementia, migraine, subarachnoidal hemorrhage, Raynaud’s syndrome, digital ulcers or
portal hypertension as well as for the treatment or prevention of atherosclerosis, restenosis
after balloon or stent angioplasty, inflammation, stomach and duodenal ulcer, cancer,
melanoma, prostate cancer, prostatic hypertrophy, erectile dysfunction, hearing loss,
amaurosis, chronic bronchitis, asthma, pulmonary fibrosis, gram negative septicemia,
shock, sickle cell anemia, glomerulonephritis, renal colic, glaucoma, connective tissue

diseases, diabetic complications, complications of vascular or cardiac surgery or after

organ transplantation, complications of cyclosporin treatment, pain or hyperlipidemia.

10. The compound or pharmaceutically acceptable salt of claim 9 for the treatment of a
disease selected from the group consisting of hypertension, pulmonary hypertension,

diabetic arteriopathy, heart failure, erectile dysfunction and angina pectoris.

11. The compound or pharmaceutically acceptable salt of claim 9 for the treatment of

hypertension.
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11. The conpound or pharmaceutically acceptable salt
of claim9 for the treatnent of hypertension.12. The

W@ oovpoeyde or pharmaceutically acceptabl e salt PET/DB2808153282
9 for the treatnment of pul nopary hypertension. 13. The
conmpound or pharnmaceutically acceptable salt of claim

or the treatnment of | monary, arterjial.
12 ﬁl;}ﬁe?qw 8rfr il h&ﬂna\ceﬁrlsﬁﬁvs %C%B%%Fh@ﬁtp?égla%t% &1 f trggment of
cRénsf@r mula | according to claim1, which
process conprises the follow ng steps: a) reacting a
conpound of formula I-2B I-2B wherein PG is benzyl,
13. Z[th:ecpqwnﬁm’fzgharmacegnqalm aeepieRlebsatizgl clain thfar the treatment of

ul$ ”g zﬂpn, nfQrula 1-3 1-3 wherein G represents a
PUIgNER; RETEH BN at om or a met hyl sul fonyl or

et hyl sul fonyl group, in the presence of a strong base;
14.a0dgcesd @avihe prefpreativana thegsomipuall dfhferraolpouadrdifg to claim 1,

formula |- 1B obtained in step a) using, when PGis
whisgprogess gaenpgissy theppllowingwti®h PG i s 4- net hoxy- benzyl or

2, 4- di mret hoxybenz ceriumammoniumnitrate or
a)Ze%m@géﬁpﬁﬂﬁuﬁi@E%ﬁ@y@ﬂé%enzoquinone. 15. The process

of claim 14, which conprlses the additional step of

reacting a conpound of for 1 4 mhereln PG

represents benzyl ep,t$sents
et hyl ene gl ycol enc {H Se to obtain
t he conpound of f

OH

125
wherein PG is benzyl, 4-methoxy-benzyl or 2,4-dimethoxybenzyl,

with a compound of formula I-3

G N
X
\Tri;:l\
N~ Br

I-3

wherein G, represents a chlorine or bromine atom or a methylsulfonyl or ethylsulfonyl

group, in the presence of a strong base; and



WO 2009/024906 PCT/IB2008/053282
-28-

b) cleaving the benzyl group of the compound of formula I-15 obtained in step a)

AP

. B
N"SNH r
H
AN

’\L/

N~ O

using, when PG is benzyl, BCl; or BBr; or, when PG is 4-methoxy-benzyl or
2,4-dimethoxybenzyl, cerium ammonium nitrate or 2,3-dichloro-5,6-dicyano-

benzoquinone.

15. The process of claim 14, which comprises the additional step of reacting a compound

of formula -4

PG _S_ Br

I-4

wherein PG represents benzyl and G, represents a halogen atom

with ethylene glycol in the presence of a base to obtain the compound of formula I.



