"WD 2009/ 024906PCT/ | B2008/ 053282 4- PYRI M DI NESULFAM DE DERI VATI VE The
present invention concerns

15-(4-bronn-pheny|&.6 12- (5- brono- pyri m di n- 2-yl oxy) -

et hoxyl - py@ 2¢E249%4- y11- sul fami de and the salts ther eSFTBYEEEEs for
preparing that conpound and the use thereof in nedecine.

15- (4- br onp- phenyl) - 642- ( 5- br ono- pi di n- 2-yl oxy) - et hoxykpyri m di n-4-y11-
sul fam de has the fornmula I The conpound of fornmula | is an endotheLin
receptor inhibitor and nt agoni st. The
conpound of formula I 4g§§&§b%ﬁﬁgﬁ@i$%§§Igﬁéﬁﬁﬁ%?& RJEfjlfame 10t hat was
previously generically disclosed in WO 02/ 053557. The Applicant has now
surprisingly found that the conpound of foiliula |I possesses inproved

properties when conpared to str raII C ounds . t
speC|f|céﬁpﬁﬁﬁﬁghﬂﬁ§§6mlﬁ“@@?@égé%‘ €WY§§%P<§3$ 0?$W3186%§@ﬁﬁh of

foli nUl a ellhoxw}l:\)trﬁm%ﬂl %ﬂ Q%uﬁ’ﬂqg@: hgldi ther @L‘P@ phetofant paeRs Sfor agédavthf hatexhi bit's
in vi"o a nmuch 1 onger fe and a nuch 15shorter clearance in
COﬁpaﬁlSdnﬁwgm@dmﬂﬁgﬁﬁﬁékﬁ§f81W?kﬁ@éd derivatives. This nakes the compound
of foinula I particularly suitable for |ong-acting pharnaceutical

conpos. t1ana. bmt%oigﬁ&mﬁf@gs' LiQBmE! yhﬂﬁchﬁ@’&%ﬂﬁ@th@%ﬂ hy@mgddotiiel in. Exanpl es
of such seases are hyp enS|o pul nonary hypertensi on, coronary

di seases,sufanide des thagaurfiuiaci ency, renal and myocardi al ischenia, renal
failure, cerebral ischem a, denentia, mgraine, subarachnoi dal henorrhage,
Raynaud' s syndrone, digital ulékﬁ% and portal hypertensi on. They can al so
be used in the treatnment or r o] at’her oscl erosis, restenosis after
bal | oon or stent angioplasty, 21 nf ljanms , Stomach and duodenal ul cer,
cancer, nelanoma, prostate cancey; prostdtic hypertrophy, erectile
dysfunction, hearing | oss, amauripsig, chronic bronchitis, asthnma, pul nonary
fibrosis, gram negative septicem Sbock, sickle cell anem a,

gl omer ul onephritis, renal colic, glaucoma, connective tissue diseases,

t herapy and prophyl axis of diabetic conmplications, conplications of
vascul ar or cardiac surgery or after organ Nransplantatlon conplications
of cyclosporin treatnment, pain, hyperli pi emla as wel | as other diseases,
presently known to be related to endot hel Ng# e conpound of formula | and
its pharmaceutically acceptable salts can thus e used as nedi canents, e.qg.
in the formof pharnaceutical conpositions for enteral or parental

admi ni stration. The term "pharnaceutichlly acceptable salts" refers to
non-t oxi c, inorganic or organic acid and/or base addition salts. Reference
can be t 11an,f X 6), 33,
201- 217”8?]?1 ooﬁn Oggé)é)g? %Eeir g’ ?nsg{pgipg%?ﬁ gecfg{)tlﬁgﬁ}é%brir%ghﬁd ~£lse:ﬁﬁh%?ﬂjr%l(}?t(aléligg)or a
salt (in @aﬁmnamh@bmm:ﬁhamampeuﬁuﬁdbﬁyMaéc@pmabhmﬂgakmfawheﬁemiﬁmﬁhfanother
aspec t here |s i ded.t c la | or a pharmaceutically
accep?&bf@m§%ﬁﬁ”T gpngy>ﬂ H@%ngg' g¥8 %&9%%# anot her aspect, there is
provi ded pharnaceutlcal conpositions containing, as active principle, the
conpound e f@pHREnA hks @bwasupftBinERC Guintl ohdi| Hic acopptabbe feaiuta t pewsests and at

| east one therapeutically inert exci
mproved%ropeﬁ?es whY,n compared o st cturasiy 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 & much longer half-life and a2 much
15 shorter clearance in comparison to corresponding alkylated derivatives. This makes the

compound of formuta 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 diseases which are associated with an increase in vasoconstriction,



In still another aspect, there is provided the use of the conmpound of
for!ma | and its pharmaceutically acceptable salts for the preparation of
a nedi canent, intended for the treatnent of hypertension, pul nonary
hypertensi on (especially pulmonary arterial hypertension), coronary

di seases, cardiac insufficiency, renal and nyocardial ischem a, renal
failure, cerebral ischema, 3 denentia, mgraine, subarachnoida

henorr hage, Raynaud's syndrone, digital ulcers or portal hypertension as
well as for the treatnment or prevention of atherosclerosis restenosis

after baII n or sten an st ion nd duodena

i cor . oniRPadtin ot aRaRRgloR, ARL Yy b A PE RENeS ABED, BBBRe oot i1 o
dysfunct hpwertehrian, Mgy hypertansiosd sqrowdy chieesdsr owrdiar tm@fﬁtagtcbmaenabul nmonary
fi : br osi lsancgrlﬁ%dt'z\ﬁﬂﬁt '1%@6@%{” fe%@lmfﬁihﬂ@ hQekbra3i %Kh&mﬁeldenﬁﬁﬁin @%1 graine,

gl onerul o i ti ren ue dr seases,
e A R B e AT ragt e s b L P X

af t er or ghey tanaalspbantedtin ¢ing trextmrphti @ arévsngoo bl ehobadposis, mettemais miat , pai n
or hyper biRiodess %tenwbarnglo%@arsiy Ciﬁhﬁhhﬁnoﬂ h@o st oida@fachar Mka dandld its
pharnaceutlcally accepta Hgy be used f. dtgmgreparatl n of a
medi cameMS 8N BOSH L FESER éjr‘?%?““t @Y mEretilse % Readpg d@$Sed from
t he groupmewnss.sthirerge dkotiehiier bghsiopyimpudrroiansis, hyper tegasyosepficesiaudi ng

pul nonar Xho’ékt ﬁém@ceﬂiﬂéﬁ&ﬁffaeQﬁjlniha)mné%'hﬁ{?@trbx‘}al abher ORI copf@ie d@hd ure,
Accor’ fo.a particularly

erectil e dys ction torls

pref er r ed’ F% apé’fa“?ri?é"ﬂ%ﬁgéﬁtqf e%%“‘%ﬁﬁ%‘?}ﬁdc%’gpiﬁ??ﬂﬁlo VPSCHRE t s
phar naceutriiezalshygenc aepfiabirears ahm®1ammylomecmngéntatﬁm dgtheyclsppar atdtomtof a
medi Caﬁeﬂﬁn,pglr BYiferitdl haRL & | 9rotﬁé}ed1tséa§%t riﬁ'@sten@}{ M%rf £BE! Qudangf ably

arterial ension). According to another icularly preferred variant
of the i 8n, the conpound of formula I and its pharmaceutically
acceptabl e salts may be used for the preparation of a nedicanent, and are

sui t abl e Thorompremnd o€ &rmeht | @fd ipylhaommeytidalip ecceprablecnlt{ espbes el Usyd pul nonary

arterial QyRenHLROSE %n:)a th@ﬁ@m?%%%:%c%m%ﬁ@&%&xdon@%@r BeaPpHbachul ed as
expl ai ned, i n. WD. G2 3557 or as described later in the specification

(notablya@ﬂmﬁﬁ@’%kanple) In yet another aspect, there is provided a
process for the preparation of the conpound of fornula | as defined above,
whi ch pr dbessmcpipmiasesticaHe abaipladlu srdfs's redgrs ;o alonrtexict innrganic compgama  of

formul a 4cid ander Qe RGiticn dalts JbfeBec@ah be Ziade 1o "Salt selection for basic drugs”,
Int. J. Pharm. (1986), 33, 201-217.

In one aspect, there is provided the compound of formula I or a salt (in particular a .

pharmaceutically acceptable salt) thereof.

In another aspect, there is provided the compound of formula I or a pharmaceutically
acceptable salt thereof as a medicament.

In yet another aspect, there is provided pharmaceutical compositions containing, as active
principle, the compound of formula I or a pharmaceutically acceptable salt thereof, and at

least one therapeutically inert excipient.

In still another aspect, there is provided the use of the compound of formula I and its
pharmaceutically acceptable salts for the preparation of a medicament, intended for the
treatment of hypertension, pulmonary hypertension (especially pulmonary arterial
hypertension), coronary diseases, cardiac insufficiency, renal and myocardial ischemia,

renal failure, cerebral ischemia,



wherein PG is benzyl, 4-nethoxy-benzyl or 2, 4-dinmethoxybenzyl, with a
conpound of fmmula 1-3 NBr 1-3 wherein Gl represents a chlorine or brom ne
atom or a nethyl sul fonyl or ethylsul f30nyl group, in the presence of a
strong base; and b) cleaving the benzyl group of the conggund of formula

1-1 obtdsimeata, migtiap wparachnudalbemprohages Regnaughe AVRCNS, GeidyiicerBaL3 or
BBr 3 t b
b o e R T TR N e s

productiegBn®@is iffee bahesmacuiti @glopteiyp @l areftons sntbeh ehdl dabéghal vlcar, manner
which will be famliar to any person skilled in the art (see for exarrple
Remi ngt@RcerTRElagemen Be st cicab thresdatist LmeHFGRRYy cregtilst dbEﬁ%ﬂCF% he2008) , Part
5, "Phar C is Li o] &

il ki nap e gt Rs: MBS “HiShbi  goBla CRBRaR SRRLRECErant! hiafVE

phar macepticcasb) whadc efitidbl eclb alntsia, 0 plomenabhephtins.c aeril naihoongimmdolmmt her

t herapeutical ly, val yabl e su%ﬁt ances, into a gal enical_  adm nistration form
t oget hefonfFgtye disricapiFensesh shn B%Cempiwé#oes AN Ly B PlRoNpE B e sol i d
or lig rd.al i I i

adj o 9\ oy GRS BisBlaflon, nfISRUGEE: of CHRIpPIE TRGRAL SR or |

be manufpetlipidohian accordanceh t he present |nvent| on using the procedures
descri bed hereafter. PREPARATI ON OF THE COMPOUND OF FORMULA |

Abbr evi ﬁtore parhculaﬂy, 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 a
disease selected from the group consisting of hypertension, pulmonary hypertension
(including pulmonary arterial hypertension), diabetic arteriopathy, heart failure, erectile

dysfunction and angina pectoris.

According to a particularly preferred variant of the invention, 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 (notably arterial

hypertension).

According to another particularly preferred vartant of the invention, 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 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).

In vet another aspect, there is provided a process for the preparation of the compound of

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

a) reacting a compound of formula I-2



5The follow ng abbrevi ati ons are used throughout the specification and the
exanpl es: Acacetyl aq.aqueous br. bro%f:l Boct ert - but oxycar bonyt
10t - But ert - butyl DADdi ode array dete

DB171, 8- di azabi cycl o(5. 4. 0) undec §ne DCIVbIl chl or onet hane

DVAPA4- di met hyl ami nopyri dine 15 DQE& 2- di nmet hoxyet hane

DVFN, N-di net hyl fol i i am de | suI Loxi de'EAet hyl acet at e
ETendot hel i n 20et her di et hyI eth Xa h| gh vacuum condi ti ons

OH

[-2

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

G
1\(\1
N/Br

I-3

with a compound of formula I-3

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

ethylsulfonyl group, in the presence of a strong base; and

b) cleaving the benzyl group of the compound of formula I-1 obtained in step a)

QP
“N/S\NH Br
H
NT X
L
N OH
O\(Nj\
N
/ Br
1-1

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.



25 MSMass Spectroscopy NMRnucl ear magnetic resonance org.organic WO
2009/ 024906PCT/ 1B2008/ 053282 rtroom Lenperature TEAtri et hyl arni ne

THFt et rahydrof uran TLCthin | ayer chromat ography 5tRretention tine General
preparation nethods: The conpound of fornula | can be manufactured

accor diTig prodhdipngemnas pharsegeanak cohpogiamisi @nsheotffdciaded cbeianmr welyich he

nmet hods given in the Exanpl e gor_ by anal og S metg gw eaction
condi t i Whisbeipiliagty apy PFFS?%ékIH%F T @Glaétr(s‘? € CHHE HE%%‘Q% &¥4¢ but 10

such copgi bl ons, %ﬁ}?flapﬁaw'ﬁ t'}cgﬁ?ré &%/OO(?) REEHN: P%Eﬁﬁdc@&jtldam\/i ﬁfd@ﬁfrm y routine

opti m sati on procedures ‘the synthetic possibilities |eading
to t he [poblded bydiippiacsruMéalianar & Welkomnsi)bpdbridgieg dmrdﬂmnbtdocfoﬁ[pmnd lo& t hus

obt ai ned y,. i f, desired, b converted nt0|t salts, d not intoits

phar rracfél}%qi%éél qryitsRhazmacayica g’a?“'t"@’t E&‘? %“lt%trﬂi’éll"a %Ph‘iﬂ%bm%gm'l‘ﬁ’éﬁ ound of

formul Qhéraﬁ&ﬂlcgﬁy Qht.ah et §th Qs 2in®® TROMRNEL P fadfn @i SR n 1odn A8 6wl NW 1
suitable, non-toxic, inert, therapeutically compatible solid or liquid carrier materials and,

if desired, usual pharmaceutical adjuvants.



ON% % N-1-1 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 e.g. BCl) or BBr3 %%fr exanple in a
sol vent sSHERVWH24ME orof orm), or a 4-nmethoxy- or a 2, 4PGTABIRESHENnzyI
group, which can be cl eaved oxi dativeky by e.g. cerium anmonium 20nitrate
(for exanple in a solvent such as a m xture of acetonitrile and water) or
WO 2009/ 624 ggﬁ{ i chi-ar.a- - di.C N ingne (for
exanpl e %%‘%gggﬁggﬁg%SUC1£§§£§%ﬁ%m§?%ﬁ§?%ﬁf@?%ggﬁéh@¥%§@ggﬁﬁégggm?§Iuene,

i n the presgtiveprosedalss dercebafhewatier ). The conpounds of fornula LI can be
prepared by reacting a conpound of forrmula 1-2 1-2 with a conpound of
fol.!lula 1-3 NBr 1-3 Swherein G represents a reactive group such as a
chlorine or a bromne atom or a nethylsulfonyl or ethylsulfonyl group in
t he presdfREPsSRA ERONNQFUEEE SN UND OMFORMPL AL c. in a sol vent
such as THF, DVF, dioxane, etc. or m xtures thereof. Several conpounds of
forrmula 1-3 are comrercially avail able; the others can be prepared by the
person skidpethions:t he art by appl yi ng standard net hodol ogy. 10 The

conpounds of fornmula 1 can be prepared by reacting a conmpound of formula
1 ;

-4 0% PGl'he following abbreviations are used throughout the specification and the examples:

Ac acetyl
aq. aqueous
br. broad
Boc tert-butoxycarbonyl!
i0  #Bu tert-butyl
DAD diode array detector
DBU 1.8-diazabicyclo(5.4.0)undec-7-ene
DCM dichloromethane
DMAP 4—dimetﬁy1aminopyﬁdine
15 DME 1.2-dimethoxyethane
DMP | N.Ndimethylformamide
DMSO - dimethylsulfoxide
EA | | ethyl acetate
ET endothehin
20 cther : diethyl ether
Hex hexane
HV high vacuum conditions
iC Liquid Chromatography
MeOH methanol
25 MS Mass Spectroscopy
NMR nuclear magnetic resonance

org. organic



N NH N 1-4 WD 2009/ 024906PCT/ 1132008/ 053282 wherein G2 represents a
reactive group such as a hal ogen atom preferably a chlorine, wth ethyl ene
glycol in the presence of a base such as potassiumtert-butylate, NaH, LiH,
etc. in twe:praesence or absence of an additional sol veatr/iBrefeass:

1, 2- di net hoxyet hane, THE, di oxane (and _notably in the presence of

1. 2-di net hoxyet hane), etc. preferably at el evated tenperatures (e.g.

bet ween 50 and 100C, in particular at tenperatures from80 to 100C). The
conpoundst of foitidal - 4"8Y“BEBHEpar ed by reacting a conpound of formula
1-5 Br with a co formula 1-6 00 PG/S'NH2 1-6 in the presence
of a baseT]Es‘lgch as pot ag}s}%g{%\giﬁrgé%-butyl ate, TEA, ethyl-dusopropyl am ne,
etc., or,tyweferably, Wedh@rsakth of a conpound of foimula 1-6, preferably
the potassiumsalt, 10 in a solvent such as DMSO DWW, THE, etc. or

m xt ur es TlHér eof in thethpr eg@nbenatogalydgnce of an additi onal base at

t enper atures between 20 and 80C, and preferably between 20 and 40C. The
conmpoundsrof fornul a 1-Btgfen piépared e. g. by treating the conpound of
formula 1-7

General preparation methods:

The compound of formuia T 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
10 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 1

are described.

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

notably into s pharmaceutically acceptable salts, by standard methods.

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

o 0
Y/
P ¥. Br

1-1

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
c.g. BCly or BBr: (for cxample in a solvent such as chloroform), or a 4-methoxy- or a
2 4-dimethoxybenzyl group, which can be cleaved oxidatively by ¢.g. cerium ammonium

20 nitrate (for cxample in a solvent such as a mixture of acetonitrile and water) or



Br 1-7 WD 2009/ 024906PCT/ 1B2008/ 053282 -- presence or absence of an

addi tional solvent such as chloroform 1.2-dichloroethane, toluene, xylene,
or acetonitrile at elevated tenperatures (e.g. between 60 and 120C). The
conpound wbh b@iomsea 1-7 is prepared by reacting a conpaundeéessedznul a 1-8
1-8 wherein R represents an al kyl groyp, and preferably a nethyl or an
ethyl group, with 5 fonnam dine, or a salt thereof, in analogy to

procedur iven in the literature (g.9. A  Gontsyan et al., J. . Chem
(2002 - a-DsbEB-5R A bug P RHENE (B D & 9u6E) ko ¥ 508624 The
2- (4- br on2-pheRYe}iiBi0fbee @abideRsinahe Mlkschod Silibdente 8f WRYr)be prepared from
commerci al ly avail abl e 4- bronophenyl acetic acid in analogy to literature

pr ocedur (e.g. 10J,._Lee, J.-H, Lee, Y. Kim N A Perry, N_. E Lewn,
J. A Ay?ﬁ?,cowgmmjasef frrpalad:! %PEB’&P‘@?WEEBY r%ﬁté%ﬁaa%nwe%ﬁm%@?gﬁzom). The
sul fam des of fornula 1-6 may beFPr pared in a three step procedure from
chl orosul fonyl isocyanate in_analg to literature procedures (e.g. G
Dewynter et al., Tetrahedronpﬁﬁggégfqﬁg, 76Br'S. Ghassem, K. Fuchs,

Mol ecul ar Diversity (2005), 9,

-2

with a compound of formula [-3

5  wherein G; represents a reactive group such as a chlorine or a bromine atom, or a
methylsutfonyl or ethylsulfony! group in the presence of a strong base such as LiH, NaH,
Call,, etc. in a solvent such as THF, DMF, dioxane, etc. or mixtures thereof. Several
compounds of formula I-3 are commercially available; the others can be prepared by the

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

a0
Y/
PG & Br

N NH

M
VS
L

N

Gy

1-4



15 295-299; J.-Y, Wnumet al:, Oganic Letters (2001), 3, 2241-2243). In a
first step, chlorosul Tonyl isocyanate is reacted with ten-butanol and then,
in a second step, with the appropiate am ne PG NEE to give the

Boc- pr ot ewbedwiopdver nedi at e of a conpound of fornul a 1P6TIEMOESEIs2rd step

t he Boc-group is cleaved under acidicrconditions to give the conpound of
fonnula 1-6. Alternatively, a conpound of fornula 1-6 may be obtained in

20analogy to | iterature rocedures N, | ed.
Chom ( 5dsen o RoRE S s P 5as Rt 15 00 aronan el S5y i

l'iterat Ure@ly@'dnt—) et cbhiarigd fksdhye dsmda n@h tdlslpota@prno R n-’taitﬁaiﬁ U‘hi}a,rmﬁl ciehhori de
|nterned|ate of foimyla 1-9 00 t|on
process; b %Pﬁ@mﬁﬁVEn@F@WCHHéWbﬁ@P@n§ié@VWEI%FE§“ hzgﬁﬁﬁggﬁ@émf

prepar at i on.,of %dTnB %o%@fffpxgtlﬂgpﬁgent?@’ Bwbﬁhﬁle‘{ﬁé{ﬂ%ﬁ&' be Cdipr@QPd‘b%h atwllév%{&dpr ocess

conprises the | om ng steps: reacting d npoun formula |I-2B 00
Nk, N3NH temperatures {e.g. between 50 and ] 0°C, in particular at temperatures from 80 to IOOOC)

The compounds of formula 1-4 may be prepared by reacting a compound of formula I-5

Br

-5
with & compound of formula 1-6

O\ //O

PG S
S\ “NH,
H
16

in the presence of a base such as potassivm rert-butylate, TEA, ethyl-diisopropyl armine,
etc., or, preferably, with a salt of a compound of formuia I-6, preferably the potassium salt,
10 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

-7

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

tetraethylammonium chloride, tricthylamine, or dimethyl- or diethylaniline, and in the

pomt
Lh



{LN.O OH 1-2B with a conmpound-of foinula 1-3 NBr 1-3 wherein G
represents a chlorine or bromne atomor a nethyl sul fonyi or ethyl sul fonyl
10group (and in particular a chlorine atom, in the presence of a strong
base; andwo\AWDBEOY 0249( 16PCT/ 1B2008/ 053282 - 10 - b) PEIr@wapissgsisie benzyl
group of the conpound of formula I-1 B.obtained in step a) 00 ,S, NNHN
using 3CI3 or Bl 3r3. Preferably, step a) of the above process will be

carried %l%éselllc% & aosler\{c%n;[)f A la%&ittigﬁlaifs% v@mt Quech as chloroform, 1.2-dichloroethane,

toluene, xylene, or acetonitrile at elevated temperatures (e.g. between 60 and 120°C).

The compound of formula I-7 is prepared by reacting a compound of formula I-8

O

0 OR
I-8

wherein R represents an alkyl group, and preferably a methyl or an ethyl group, with

5 formamidine, or a salt thereof, in analogy to procedurcs given in the literature (e.g.
A. Gomtsyan ct al.,, /. Med. Chem. (2002), 45, 3639-3648; W. Neidhart ct al., Chimia
(1996}, 50, 519-524).

The 2-(4-bromo-phenyl)-malonic acid ester of formula 1-8 may be prepared from
commercially available 4-bromophenylacetic acid in analogy to literature procedures (e.g.

10 J. Lee, J-H. Lee, S. Y. Kim, N. A. Perry, N. E. Lewin, J. A. Ayres, P. M. Blumberg,
Bioorg. Med. Chem. 14 (2006), 2022-2031).

The sulfamides of formula -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. Ghassem, K. Fuchs, Molecular Diversity (2005), 9,
15 295-209; J-Y, Winum et al., Organic Letiers (2001), 3, 2241-2243), In a first step,
chlorosulfonyi isocyanate is reacted with zers-butanol and then, m 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
compézmd of formula I-6. Alternatively, a compound of formula I-6 may be obtained in

20  analogy to fiterature procedures (e.g. R. E. Olson, et al., J. Med. Chem. (1999), 42,



group consisting of THF, DWF and di oxanc, or a m xture of solvents sel ected
fromthe 5 group consisting of THF, DMF and di oxane (for exanple in a

m xture of THF and DMF). The strong base of step a) of the above process

wi || pref@paap249e6 sel ected fromthe group consi sti ng POR/ABIOPEAOSSEE and CaH2
For step a), the reaction will preferably take place at tenperatures from
20C to the boiling tenperature of the solvent, and in particul ar at

t enper at ures between 20C and 70C. 10Preferably, step b) of the above
process Wwikd_ car i 10) SN I t+Select, Tels nsi sting
of chlorg?2$%?§%dﬁ%£%%93§:&%hg&%féﬁgJe 8?%€Hﬁgfg€%%%?gﬁﬁﬁgn 1?%%¥ﬁ§xanple

i n chl or ofitommydjatqeidhmrabl-§ at tenperatures from 20C to 40C, and in
particular at tenperatures from 20C to 30C. According to a preferred

vari ant of the above process, the co %ﬁd of fouuula 1-2B will 15 be
prepared froma conpound of formbPg&.1l-45as defined in the section "Ceneral
preparati on net hods" (PG bei ng benzyl f fnks to an additi onal step as
described in the sane section. Preferably, according to said variant, the
conmpound of foinmula 1-4 itself will be prepared froma conpound of formula
1-5 and a conpound of fornula 1-6 (mh%?ein PG is benzyl) as both defined in
the section "CGeneral preparation nethods"” thanks to an additional step as
20descr i D& ¥H¢HE same section (whi ch conpound of formula 1-5 and conpound
of formula WD 2009/ 024906PCT/ 1B2008/ 053282 1-6 can thensel ves be prepared
thanks to additional steps as described in the section "General preparation
met hods" VAR BIEE%E process may al so be directed to the preparation of a
salt (in particular a pharmaceutically acceptable salt) of the conpound of
fornulsa |IThel iBvdohibs t1easee diddereprdce sSrb@odTk itseprehireti@doll the eompogided of
converting the conpound of folinula | obtained in step b) into its salt (in
par ti cul dPTHE bag 48R APRYE eVl ATOCSss SRERDEA BICdO YRS StePar ¢ i cul ar

enbodi ments of the invention are described in the foll owi ng Exanple, which
serves t oVi FPREEEARBPPHE SfFHYENE brs i n more detail without Timting its
scope in any way. EXAMPLE 10The fol |l owi ng exanpl e was prepared according to

t he procedures described below All ounds were characterized by
11-1-NMR (300 MHz) and occasieqQa bH-. R BrVHz) (Varian Oxford, 300
MHz; chem cal shifts are gi mrelati o the sol vent used,;
multiplicities: s = singlet\g#= doub|ets Fiplet; m= multiplet), by

LC- M5 (Fi nnigan Navigator with HP 110%1 ary Punp and DAD, columm: 4.6 X
50 nm 15 Devel osil RP Agueous, 5 um @ ‘ radient: 5-95% acetonitrile in
water, 1 mn, with 0.04%trifluoroacetic aciyd, flow 4.5 m/mn), trc is
given in mn; by TLC (TLC plates from Merck,~Silica gel 60 F254) and
occasionally by nelting point.

OH

with a compound of formula I-3
I-3

wherein Gi represents-a chlorine or bromine atom or a methylsulfonyl or ethylsulfonyl

10 group (and in particular a chlorine atom), in the presence of a strong base; and



Preparation A: bentyl sul fam de potassiumsalt: A i.. .Benzylsuljamde: 20
Chl orosul fonyl i socyanate (14.14 g) was dissolved in DCM (50 nL) and cool ed
to OC. A solution of t-BuOH (9.6 nmL) in DCM (50 nL) was added within 30
mn. Stirwpagowateonti nued for additional 30 mn at PCI/IFHESESIt I on t hus
obt ai ned was then added at OC within.iy.h to a solution of benzylam ne (10.7
g) and TEA (15.32 nL) in DCM (200 nL). Stirring is continued for 10 h at

rt. The m xture was concentrated in vacuo, taken up in EA 25 (500 nL) and
washed witt heipmtier th§ Deneyl4goyr 9F tanebriyrouné of Bomwin ) is dgﬁa@éd oveep MySO4,

filtered. The filtrate was concentrated in vacuo and the crude material was
crystallized fromEA and dried undék}HV to give

N- benzyl - AP-t ert - but oxycar : 68 g). WO
2009/ 024906PCT/ 1B2008/ 0532 2 -4
2H); 5.42 (s br., 1H); 7.30=¥740 (my

13): 8 1. 46 (s, 9H); 4.25 (s,
M. tit =0.90 min, [MH =
287.09. This material was dissolved|in |oxanc (20 n1) and 4111 HCl1 in
di oxane (120 nL) was added within 1 FNat “®t. The mi xture was stirred for 8
h before the solvent was evaporated . 5and the residue dried under HV to give

benzyl sul fam de as an of f-white powder (9.47 g) NVR (D6 DMVS0): 8 4.05
(d. J = 6.4 Hz, 2H), 6.60 (s, 2H); 7.04 (s, o 6.4 Hz, 7.20-7.36 (m
5H). LGMs: tR = 0.60 mm [ MHCH3CNI = 228 . E. Benzylsulfanlde

potassiumsalt: 10 To a sol ution of benzylsu”1 (17 98 g) in McOH (300

m.) was carefully added potassiumtert-butylate (1 "8 g). The m xture was
stirred at rt for 15 mn before the solyent was evaporated. The remai ni ng
resi due was dried under HV to give benzﬁﬁsulfanide pot assium salt as an

of f-white p9§ﬂ§§cg%;8§%'g).

Preferably, step a) of the above process will be carried out in a solvent selected from the

group consisting of THF, DMF and dioxane, or a mixture of solvents selected from the

U

group consisting of THF, DMF and dioxane (for example in a mixture of THF and DMF).
The strong base of step a) of the above process will preferabiy be selected from the group
consisting of LiH, NaH and CaH,. For step a}, the reaction will preferably take place at
temperatures from 20°C to the boiling temperature of the solvent, and in particular at

temperatures between 20°C and 70°C.

10 Preferably, step b) of the above process will be carried out in a solvent selected from the
group consisting of chlproform and DCM, or in a mixture of chloroform and DCM (for
example in chio-rofdrm}, 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 I-2y will
15 be prepared from a compound of formula I-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 I-4 itself will be prepared
from a compound of formula I-5 and a compound of formula I-6 (wherein PG 1s benzyl) as
both defined in the section “General preparation methods” thanks to an additional step as

20 described in the same section (which compound of formula I-5 and compound of formula



Preparation B: 5-(4-brono-pheny0-4, 6-di ehl or o- pyrimdine: 15B

4- hr onophenyl acetic acid net hyl ester To a solution of 4-bromophenyl acetl C
acid (50 g) in nmethanol (250 m) was added dropwi se thionyl chloride (34.2
mL) whi | evplzeostiedpper at ure of the reaction m xture was PKEFB20AF28C. Upon
conpl ete addition cooling was stopped;and the m xture was allowed to warm
tort. Stirring was continued for 75 mn before the solvent was renoved in
vacuo. 2Q T 0 n [ rat ed.
The resi u6erc.:'§}a ﬁheeh'lsgi\éy% \l}(l: %ﬁregp\ﬁgrﬁé@ tﬁd’déldﬁlopﬁl 4 ,5 dS chgnﬁt%g 9 ﬁ%&%&%m 2008,
and agai rirentmieprefdngioamgetheelxf)r act was dri ed over I\/gSO4, filtered,
concentrated and dried under HV at 85C for 30 mn to give the expected

prodct . s el |90 1 95 40 1y e gl oA R 8,5 0

2- (4 br oqampﬂmeawmt)oan@bwapteblaeaiq dglithetdypoves tod formiia HQﬁixmac&e it ipeoreof

i ntermedi ate . 10Q was C full ver peri od
of 40rge o r‘é“éh%b‘éﬁ@“@%t@?g‘: Y TE8E BegPTPAt @bfﬁflﬁﬁ‘xa( ﬁg@ aigpqg In %?Ral?)ri ng was
conti nueolmfo% quS\g) ©Bridhbiastisheathdeguiragy ikepdigppanat ure dr opped to 27C.
The evol ution 009/ 024906PCT/ | 132008/ 053282 - 13 - of gas stopped

before d| eth Icarb nate (76.42 nl) was, ad dr.op, ile the_.
t enper at Urig! %/teﬁ@o meptird tha & VEREH & st éj2‘9“??1 1°‘§t“ﬁ 'aﬁ@Ee\n/éi‘éll‘%lontinued

for 22 h seltvcl&&)ﬂﬂﬂemrfhaqnummw@en@eo&&g $@houd QA gqmts&qaa i anefu |y
neutralized to pH 6-7 with ag. HCl before bulk of the THF was renoved in

vacuo. The residue was dissolved in EA (700 nL), 5 washed 3 tines with 1 N
aq. HCl-solution and once with brine, dried over MgSO4. Mdst of the EA was
evapor at egxbetigriepHex was added. The product crystallised overnight at 4C
The crystars were coll ected, washed with Hex and dried to give the expected
product as pale yellow crystals (45.9 g). "H NWVR (D6-DMS0): 8 3.66 (s, 6H),

5. 07 IE)OS 'ﬂi@ﬁ)ll&ar% eZ(dr%ﬂ (s gﬂé?bdrccy a&%rcﬁn@% (H@ plg&%,UTGg'Qi@'deﬂbbd beiow. Al
5- (4-bronophenyl) -pyTi m dine-4,6-diol: A solution of inteiijigdiate B.ili

(11.73 g)conmowtavaoc@dmt)mMSbsadHéWBt (@@M%Z)ad@mqsrﬁﬁl@wﬂbfbm OBFNMR( 2. 83 g)
in MOH ((%9 3/1!‘5]%‘)) (Vfghx? dgférduggbdfg%fz, %h&:ﬁl}rcgld i HIJCSngCUaEn [ é n e%ﬁ(ﬁe ¢ @lamam dine

hydr ochl ori g) was’ a € suspensi on“was s rt for 4 h.
The sol ventvewased emivipldcidnds &hegiotsi € deubletst smpe:nmedmuh1pmp/d>a¢C -BiStric

acid 15(10rrL nd stirred fo 0O.,mn. The i Hre S

col | ect ed! "R WFEH 1t {i {}rgﬂ}t Pinesa &egr e\%ft?ﬁ eﬁ‘g}.’)’%}}at e6cf< %F@E times
from gyclphexane Ak, eﬂuﬁﬁn@@(ﬁA rlélh@i‘it 40698 Qcc@in¥iBile in water, 1 min, with
5-(4-br orm@{c/gnyl) pyrim di ne-4, as a pal e beige powder (9.90 g

' H NVR( DA BB o) uogoazetzraaci, igw( 14n5 ﬂﬂmm) Tz BEIEnSE Dby JHNC (18.Crplates fromHg 12.1
(S br. %ﬁérckg%g_ %@gé stghﬁdﬁ&a‘%ﬂamﬁﬁgeﬁgé%& 89 (Br-isotopes). B.iv.

5-(4- br ono p oropyrim

Preparation A: benzylsulfamide potassium sale:

A, Benzvisulfamide:

20 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 benzytamine {10.7 g) and TEA (15.32 mL) in DCM (200 mL.).
Stirring is continaed for 10 h at rt. The mixture was concentrated in vacuo, taken up in EA

25 (500 mL) and washed with water (2 x 40 mL) and brine (30 mlL), dried over MgSOs,
filtered. The filtrate was concentrated in vacuo and the crude material was crystaliized

from EA and dried under HV to give N-benzyl-N'-tert-butoxycarbonyl sulfamide (13.68 g).



To a suspension of 5-(4-bronophenyl)-pyrimdine-4,6-di-ol (9.90 g) in POCE
(130 m.) was carefully added N, N-dinethylaniline (13.5 nL). The mxture is
heated to 130C for 2 h. The dark brown solution is concentrated in vacuo
and the reeizeni@24986 poured into 25 ice/water. The suspBemdBs/¢3824di | ut ed
with 2 NHCI and water and stirred for2.20 mn. The precipitate that forned
is collected and washed with water. The solid material is dissolved in EA

ovapor at off VIRACR R A RORGECRr T PGy B DR o oot aphy on-

silica galc-efitixg.ovintih, [Mex]EA29508 to 1:1 foll owed by crystallisation from

Hex/ EA at_-20C to give 304, 6-djchloro-5-(4-b om)m;en 1%@1%3/{1;%—&' ne as pale

yel | ow criét Bperiplgvas disolved g das oRSE)): ang #M3gLy iygio L) #e5o 7 76
I( m 2H) , Bda@fwliBin 13t e, MO RRA Q24 906RGH 2BA0QGE 0R32B2nlfondVBiaBdraten Exanpl e
15- ( 4-Sbr ond iptresigie) drigd ands Hyf wrepvepiani vidfamice 45 a9effy W B eRsAepk 4 e di n- 4- y 1} -

sul f am de; i e |~ Suil ic_aci _ ) _ .

[6- ch or 0PN VIR (FaREaang By i P 3] 6% VSR04 i de 64 Fgy 1

5- (4- br ormoph®Ry - #)6- di chl oro- pyri m dine (4.00 g, 13.2 mmwol) and
benzyl sul f am de paqt assi I 38 2.9 mol) in DVSO (30 nL) was
stirred a{t&ﬁsqf%TBfglﬁnw%&é%& g"&gﬂu ed with a 10% aqg. citric acid
solution (200 nmL). The suspension that fornmed was filtered. The collected

sol i d wasa vinshed/welhidnbbmsswat e and dried under EIV at 40C for 48 h to
gi ve the expected product as a white powder (6.15 g). 10H NWR (CDC13):

64. 231(( d,To) a=sohutRnHzr, badbl)isulBnfde (17.99 ¢), ind MeCB K200 ) jwaf. @bef(lty added 8.2 Hz,
2H); 7.20-7.35 (m SHQB; 7.68 (d, J =8.2 Hz, 2H); 8.61 (s 1F?. LC-M5: tR =
1. 02 ni n,petagspmger-bytyisje (]gé%rggy]"hegﬁxp(f%wgs sigTeg at rt for 15 min before the solvent

15- (4- br opmphenyhdes 6 Th2 ¥ gha% Hetinexwh Pk dha- Avy Lo e yidu B (18. 59.
164.5 mmol ) was added portionw sc to a suspension of internmediate 1.i 15
(7.46 g, rogsdumssl s jrplerhy ppiedagl3col 2)(50 ml). The ni xture became warm and
thick and was diluted with DVE (75 nL). The m xture was stirred at 95C for
24 h before it was cooled to rt, diluted with water (50 m.,) and a 10% ag.
citric achgpamsitige BonS(4doomephynd)-dptdighleigspeisidiie: was extracted with EA (2
x 300 nL). The conbined org. extracts were dried over MgSH4, filtered and

the fis trat e was, CONGENLEaLeHn.ANe fpemai ning crystalline 20 solid was
suspended 1n MeOH, collected, washed well with MeOH and dried under HV to

gi ve the gxpeglifdhPbOAUGHmBshey Wtk €aGd Y86 8] lih BRIt s A 49aPhdded
dropwise thiony!l chioride (34.2 mL) while the temperature of the reaction mixture was
kept at 0-3°C. Upon complete addition cooling was stopped and the mixiure was allowed
to warm to rt. Stirring was continued for 75 min before the solvent was removed in vacuo.
20 The vellow oil was dissolved in benzene and again concentrated. The residue was
dissolved in EA, washed with water, brine, 2 N ag. Na;COs, and again brine. The org,
extract was dried over MgSQ,, filtered, concentrated and dried under HV at 85°C for 30
min to give the expected product as a yellow oif (52.4 g).
TH-NMR (Ds-DMSO): 8 3.60 (s, 3H); 3.67 (s, 2H); 7.22 (d, 8.5, 2H); 7.50 (d, J = 8.5 Hz,
25 2H)

Biil. 2-(4-bromophenyl)-malonic acid dimethyi ester:

At 40°C, a solution of intermediate B.1 (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



NMR (CDC13): 62.50 (t br., J =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., J = 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, WHRooRBIC-MS: tR = 0.93 nmin, [ MFHE = 479. 08 PCE/IBI0§8/053282
Benzyl -sul fam ¢ acid [ 5-14- broi nophenyQ- 642- ( 5- br ono- pyri m di n- 2-yl oxy) -
ethoxyl-pyrinidin 4-y1 | -amde: WD 2009/ 024906PCP1B2008/ 053282 - 15 - for

10 nin before 2-chlar D opoe i.m di g : : s, added.

The m xt 0 SRR CERH WP RDBRRVPEE MO A (b By MBeee50 T n.
The nixtuaemMﬁmehem&adnmﬁe6@$@w&nﬂnsiﬁﬁweﬁOCo&hﬁﬂg“hetmnmuhERmQZagaln
cooled to The reaction .quen h wat n 9 ic acid
sol ution égeﬂﬂﬁymdﬁﬁ<Pﬂ%dH¥§ﬁheéﬂ ﬁ%mﬁﬁﬁvéfvt Fﬁﬁégé%?gkaég%ﬁ The

org. extrRagkshiiRbemvasired:Wetbvaiah ShsuoC ORDicRads wil digdivoN af EMYBDAmLS,i | ter ed
and the solvent of the filtrate was evaporated. The crude product was

cryst al | ivsskedt omevstHi &t 49e AC-Tplutiqy %}%‘t"éFff itk et dFPdevaRa&eSsl Mesiadd,

washed wi t r pected
vashed wihpadd (b EObatbessand et undeta Mie ditgkesexpect ed.

Hz, 2H) TheSoystalGverengoli2¢dd, whaslegl Witly Heg ppd 2Hpd ’EQSgQ’B tl(ﬁt expected pxpflue a4 Hz

7.10 (m 2H): 7.24-7.34 (m 5H): 7.54-7.58 (m
2W 6 44} (a&yeqwcryér%d#g%? LC-MB: tg = 1.06 min, [MH = 634. 98

(544- br ontp: zpﬂomwig WS@}%@IS@WE@){BIGW(QUEHZFSU DRY JmeIHIOR$6-7- oY, pHgli n- 4-y1) -
15sul fami de: A sol ution of borontribronide (25.5 nth, 1 A in DCM was

sl oWl y added a sol uti n of . iate 1.iii (6.50 g, 10.2 mmol) in
chIor%ﬁoH%FKf%%fﬁETQP%W X F%‘%@ggﬂe turbid and an oily residue

separated, The m xture S stirre t.rg. t her . ortl 3 solution
(5 ni) wab Sqitey ohilgrmeg et i éHd%s% JE/‘RP?Q&OB aﬁfﬁﬂo fs B0 3 Saey 3,
the bei geoRPos ¥sREMNSMOAN MAAS 1§MJC§IN1(}G ©0Y. ot Mlet&é mﬂt@@hirb@ﬁﬂ' 1$h b hefore
bei ng carefully quenched with MeOH. The m xture becane slgghtly war m and

clear. THe @@fqmd@mmﬁa@d\v%m@e&ﬁ thelcstschdded: dine poeensponwassfrad it i He
washi ngs &&?R&q R B%Mﬁet@q&m@%e%@g@ Y 8o, S5t LRGE Sciver e

agai n was ed MAt r|ed over and concentrated The
cr udel3pr dddcminwasl mmedffmrel@ rhip. TC ‘@hﬁesprtmmwtfgeh% @ilig ucttpchgva%hqdhmtiew/an@ EA 1:1

fos e TR FRhE YRR SR FEM T RRpRHE kid SHARSEL W AP ROt

e exp ec roduct as a white

crystal | igie: ponsiemobierd- Igz):mldlne—NWmﬁ@@@bSl)e bc@é pﬁﬁdelf (850 g}n 2H) 4.71-4. 74
2H) , | 2 55-7.59
S 25 uareSvmaty DvsEh & 145 1o e el Bl aloal i B PR L1 Laa 7o

WO 2009/ %QOGPCT/ 152.008/ 053282

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

B.iv. 5-/4-bromo-phenyi)-4,6-dichloro-pyrimidine:

To a suspension of 5-(4-bromophenyl)-pyrimidine-4,6-diol (9.90 g) in POCl; (130 mL)
was carefully added N, N-dimethylaniline (13.5 mL). The mixture is heated o 130°C for
2 h. The dark brown solution is concentrated in vacuo and the residue was poured into
25 ice/water. The suspension is diluted with 2 N HC! 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, and
evaporated. The material is further purified by columm chromatography on silica gel
eluting with Hex:FA 95:5 to 1:1 followed by crystallisation from Hex/EA at -20°C to give
30 4,6-dichloro-5-(4-bromophenyl)-pyrimidine as pale yeliow crystals (8.3 g).
'H-NMR(Ds-DMSO): & 7.39-7.44 (m, 2H), 7.72-7.76 (m, 2H), 8.94 (s, 1H).



- 16 - Pharnmacol-ogi cal properties of the invention conpound 1) Inhibition
of endothelin binding to nenbranes from CHO cells carrying human ET
receptors Experinental nethods: 5 For conpetition binding studies, nenbranes
of CHO cekbgtmigpisessi ng human reconbi nant ETA or ETB PEEARBNYYES3ikere used.

M crosomal nenbranes from reconbi nantj4CHO cel |l s were prepared and the

bi ndi ng assay nmade as previously described (Breu V., et al, FEBS Lett.
(1993), 31&4 8290910 pne assay is performed in 200 !'..t.L, 50 mM Tris/FICl
buf f er, Bfl 47 inc dnng 25 MM 10 vnd 2, 1 rrMEDTA and 0.5% (wv) BSA in
pol ypropyl ene mcrotiter plates. anbranes containing 0.5 ug prot ein were

| neubat eg i 2y 1 @ 0501 0 Y [ET T md B30 ER RS o ec5! ng

concent r ati ant a X1 mum an ni rm bi ndi ng were
esti nat eq»yrnm:dmnzpmsummiﬁeut and with 100 nM ET-1, respectively. After 2 h,
the nenbranes were filtered on filterplates containi ng G/ Cfilters
(Unifilt rpI :om rr , Gl zerland). To
each wel ﬁ ﬁnzﬁjfﬂ mécc?lcr?f{ ﬁa %}pﬁooﬁ({tﬁgﬁﬁ 7;\;}{ ?‘mﬁg{ V cr O‘;SCI nt 20,

Canberra ackard [ h | te S unted in
a mcr oplgt e@ic())ﬁlnt%grs"é%%m Oﬁm(f‘n ﬁg;é;lpfbgodW%% %&b gZuPi %{@} @vvlat%gerl and) .
Al the tmﬁiylmﬁnmmﬁﬂ@d&qmeaid(m@ \Zé@ mrﬂmll)utBMSaﬁh@Oanid}aahm sirrBVBGX foThe assay

is run in the presen 2 50 t nterf

G on i cmdh S BRRE Rl whn RIVS bRt BubR it BE) 2h®siBEha ¢ ati on
of ant aganingds waRNiIRk T8 88ioMed Qbiid Re wRBEE il WiN@iBgaef dred-hdeFov

ref erence col ounds, the follow ng 1050 val ues were found: ETA cells: 0.075

NM (n = 8 49°6rfoEit i tosgive the gxpevtedmrodugas pathiepogdefFaS&el I's: 0. 067 nM (n =
8) for, ET L B3 200 53282

Resuol[O ]ii]NﬁF%g?)& uesr%gt asifér)lféié ‘;{c} 594 co?rp%ﬁk%qgisesfgmuﬁzg%gge gi ven
i n Tabl e ZH)her@aft ém, SIGbmﬁﬁtqmdzs&muﬁé) Bﬁér{arﬁl&l}) ETA 1Cso (nM Err's I1Cso

LC-MS: tg = 1.02 min, [M+H] =452.95,

1il. Berzyl-sulfamic acid [ 5-(4-bromophenyl)-6-(2-hydroxyethoxy)pvrimidin-4-ylj-amide:

-BuOK (18.5 ¢, 164.5 mmol) was added portionwise to a suspension of intermediate 1.1
15 (7.46 g 164 mmol) in ethylene glyco! (50 mL). The mixture became 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% ag. citric acid solution (250 mL). The
milky suspension was extracted with EA (2 x 300 mL). The combined org. extracts were
dried over MgSQq, filtered and the filirate was concentrated. The remaining crystalline
20 solid was suspended in MeQOH, collected, washed well with MeOH and dried under HIV to
give the expected product as a white crystalline powder (6.49 g).
'H NMR (CDCls): §2.50 (t br., J = 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., I = 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, T = 8.2 Hz, 2H); 8.44 (5, 1H).
25 LC-MS: tg = 0.93 min, {M+H] = 479.08.

Lili. Benzyl-sulfamic acid [5-{4-bromophenyl)-6-{2-(5-bromo-pyrimidin-2-yloxy)-
ethoxyi-pyrimidin-4-vij-amide:

To a solution of intermediate 1.ii (6,49 g, 13.5mmol) in THF (120 ml.) was added

carefully NaH (1.77 g, 40.6 mmol, 55% dispersion in mineral oil). The mixture was stirred



(nM 00 V H2N-- "NH411 Br N INO--- 09N% [ conpound of foinula |I] C- en 1280
Table 1 2) Inhibition of endothelin-induced contractions on isolated rat
aortic rings (ETA receptors) and rat tracheal rings (ETD receptors)

5Exper i nefpaitofiedprods: The functional inhibitory pote®Ey1iBINg482%8ndot hetin
ant agoni sts was assessed by their inhidbition of the contraction induced by
endothelin-1 on rat aortic rings (ETA receptors) and of the contraction

i nduced by, %%ﬁ& QA ?h%@&ro%bxroﬁ% @Eﬁﬁ&lﬁ@'(s r9§ ggioﬁmﬁe&sﬂ%@&eﬁ) pAdul t

Wstar rats were anes ized an Xxsanguinha he thoracic aorta or
trachea \mikmrel'@asedéhﬁttsleduh DivEsedtreld eauddhanwlnmedl aBxt Borman mmn@h@ mftere was

curf ace aeh g Wil EREp ARGRH T F5E S PR B JaR PR T e wi th

Kr ebs- Heﬂﬁl@ﬂxdhbd u&ml watmoanc( 110%MhdW cife Glidl Bolud (zsth)Ngﬁ%an&mrKH&Bm 1.5,
NaHCO3 25, &ﬁ ucose 151% kept at 37C and g Cg ?d with 95% 02 and 5%
ce. The CIXF'?"Fé%d WE}F‘ @Ae hett B+ bhg %cé’“f%%?n@ﬁ’ﬁc%?%c 1 e PR PERNS on

was recorged oler (MR Eﬁ&@@%@gh@&oﬁ&t (ffaﬂhhsﬁltr&%akﬂ&eévapa_ﬂ%dr TRY LAY €

stretched to a resting tension of 3 g (aorta) or rachea). Cunul ative
doses of DETugt Yatoryedllisse fwar Meotbsther. @@%@ryfﬁtal @%@&W@Jewé cqbereer. arted a 10

i n i ncuatd ot LLORES L g ARROUALL Oy I SvY 8 SbCeedhBalHICLIGRR! VIO

powder (647 g).

10 ' NMR (CDCL): 8 420 (d, J=64Hz, 2H);, 4.59-4.64 (m, 2H); 4.69-4.74 (m, 2H),
598 (tbr, I=64Hz IH);, 6.83 (s br, 1H); 7.06-7.10 (m, 2H); 7.24-7.34 (m, 5H});
7.54-7.58 (m, 2H); 8.44 (s, 1H); 8.50 (s, 2H).

LC-MS: tz = 1.06 min, [M+H]" = 634,98,

Liv. {5-(4-bromo-phenyli-6-[2-(5-bromo-pyrimidin-2-vloxy)-ethoxy]-pyrimidin-4-yl}-

15 sulfamide:

A solution of borontribromide (25.5 mL, 1 M i DCM) W;LS stowly added to a solution of
intermediate 1.1i (6.50 g, 10.2 mmol) in chloroform (250 mL). The mixtare 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 BBr, the beige
20 suspension was stirred vigorously for additional 2 h before being carefully quenched with
MeOR. The mixture became Slightly‘warm and clear. The solution was washed with cold
water (0°C, 2 x 150 mL). The washings were exiracted back with DCM. The combined
org. extracts were again washed with water, dried over MgSQy, filtered and concentrated.
The crude product was purified by CC on silica gel eluting with heptane:EA 1:1 followed
25 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)}, §.49 (s, 2H), 8.50 (s, 1H).
LC-MS: tr = 0.93 min, [M+H] = 544.70.
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the concentration ratio, i.e. the shift to the right of the EC50 induced by

di fferent concentrations of test conpound. EC50 is the concentration of

endot hel iWOR&BAeM9¢ 0 get a hal f-maxi mal contraction, FAZIBHGHé2%egati ve
| ogarithm of the antagoni st concentratd-on which induces a two-fold shift
the EC50 val ue. Results: The pA2 val ues obtai ned for the conpound of

founula | (n = 3) are given in Table 2 hereafter. Cbnpound structure
[ remar k] pAQ aorta (rat) pA2 trachea (rat) 00 ,?2. 4 2N,...S,NH------
1--- NO --. ON . e

10

20

1
Pharmacological properties of the invention compound

1) Inhibition of endothelin binding to membranes from CHO celis carrving human

ET receptors

For competition binding studies, membranes of CHO cells expressing human recombinant
ETa or ETp receptors were used. Microsomal membranes from recombinant CHO cells
were prepared and the binding assay made as previously described (Breuw V., et al, FEBS
Lett. (1993), 334, 210).

The assay is performed in 200 pl 50 mM Tris/HCl buffer, pH 7.4, including 25 mM
MnCl, 1 mM EDTA and 0.5% (w/v) BSA m polypropylene microtiter plates. Membranes
containing (.5 ug protein were incubated for 2 h at 20°C with § pM ["“TIET-1 (4000 cpm)
and increasing concentrations of unlabelled antagonists. Maximum and minimum binding
were estimated in samples without and with 100 nM ET-1, respectively. After 2 h, the
membranes were filtered on filterplates containmmg GF/C filters (Unifilterplates from
Canberra Packard S.A. Ziirich, Switzerland). To each well, 50 uL. of scintiliation cocktail
is added (MicroScint 20, Canberra Packard S.A. Zirich, Switzerland) and the filter plates

counted in a microplate counter (TopCount, Canberra Packard S.A. Zirich, Switzeriand).

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 significantty with the binding.
1Csp is calculated as the concentration of antagonist inhibiting 50 % of the specific binding
of ET-1. For reference compounds, the following 1Csq values were found: ETy4 cells:
0.075 aM (n=8) for ET-1 and 118 nM (n=18) for ET-3; ETp cells: 0.067 nM (n=8) for
ET-1 and 0.092 nM (n = 3) for ET-3.

inib tory potency of the test conpound was assessed by cal cul ating

in
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Table 1

2) Inhibition of endothelin-induced contractions on isolated rat aortic rings (ET4

receptors) and rat tracheal rings (ETg receptors)

The functional mhibitory potency of the endothelin antagonists was assessed by therr

inhibition of the contraction induced by endothelin-1 on rat aortic rings (ET4 receptors)

and of the contraction induced by sarafotoxin S6¢ on rat tracheal rings (ETy 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 filied with Krebs-Henseleit solution (in mM; NaCl 115, KCT14.7, MgS0,4 1.2, KH,PO.
1.5, NaHCO; 25, CaClp 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 Sé6c (trachea)

were added after a 10 min incubation with the test compound or its vehicie. The functional
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disclosed in WO Br N %l
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inhibitory potency of the test compound was assessed by calculating the concentration
ratio, i.e. the shift to the right of the ECss induced by different concentrations of test
compound. ECs is the concentration of cndothelin needed fo get a half-maximal
contraction, pA; is the negative logarithm of the antagonist concentration which induces a

3 two-fold shift in the ECsq value.

Results:

The pA; values obtained for the compound of formula T {r~=3) are given in Table 2

hereafier.

Compound structure pA, aorta pA, trachea
[remark] (rat) (rat)
4 :
HN"NH | ]
NSNS
.~
N~ O
H 6702 55403
O N
-
N ]
\//\B{

fcompound of formula 1}

Table 2



02/ 053557] 2.8-4.2 5:-7-10.0 00 H2N, S,NHOBr N ' ---.--- N, 0."-NL,

[ conpound of formula I] 8.7 1.3 Table 3 Pharnacokineties in man after

mul ti pl e-dose oral adm nistration Experinental nmethods: This study was

per f oui edvago®@dobl e- bl i nd, pl acebo-control |l ed, rand&FiF2BWISH3IFENdi ng dose
Phase | study. 5Subjects enrolled in-the study Per tested dose |evel, 8
heal t hy mal e subjects were enrolled into the clinical study after having
been checked for their eligibility during a screeni ng exam nati on.

Pharmacokinetics in the rat after single-dose oral administration

Animals used for carrying out the study

Male Wistar rats with a body weight of 200-250 ¢ were used for pharmacokinetic
5  experiments after an acclimatization period of at least 7 days. All animals were housed
under conditions in accordance with the NTH guidelines. Two days prior to the experiment,
rats were anesthetized with & mixture of ketamin (90 mg/kg) and xylazine 2% (10 mg/kg)
i.p. A catheter was implanted under aseptic conditions into the jugular vein to allow for
multiple blood sampling. After recovery from general anesthesia, animals were housed
16 individually under standard laboratory conditions in Makroion type-3 cages with wire
mesh tops and standardized softwood bedding. Animals had free access to water and food

during the recovery period and the entire duration of the experiment.

Experimental procedure

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

20 compartmental analysis.

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

hereafter.
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Pharmacokinetics in man after multiple-dose oral administration

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

dose Phase T 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.



Snoki ng; Hi story of clinically relevant hypersensitivity or serious
adverse reactions to any drug; 30 Participation in another clinical study
during the 3-nonth period prior to the screening exam nation; WO

2009/ 024996R®@P/02B2008/ 053282 - 22 - Previous or conc@ArIBWLSABEAt ment with
any nedication (either prescribed or 9ILC) from2 weeks prior to the first
drug intake: Loss of 250 m or nore of blood within 3 nonths before the

st udy; .Syt o f a glinicaldy relevant illness in the 4-week period
or ocod nd SELUMAD afle fe AR AR Rl ) PR HARES, ' £url) et o
Conconmi t ant MaRMiz6AbItRBE, 20t 5BHYaraSipeatiss); al cohol , snoki ng, physica
activities No concom tant nedication was all owed except for the treatnent
of adver Pe BeRHY §n Thasi 5] Betisalhagersand Mg EOathSTpFReSrat $Gedour s af t er

drug intquggﬂuﬁ&g e %&gggﬁggﬁg&g¥&ﬁﬁring the study, the subjects received

the foll ow ng-standardi ze reakfast on days -1, and 2 to I | (no
br eakfiaste oNothay sbibodnoesk®):; (BHuach paive days (PR), 1.e.arkiBP1O1@r Binchmiégn or

appr oxi mat PYPssrn e By 1 ue-UOhR rler 20 7Gh Raha e A e s -1, 1

and 10 apprgxiugaiel y around 19.00 h or approximately 11 hours after drug
adm ni stration. 15The subjects in the different dose groups received the
same neals bhlehECCesiunt Pimcaly uelgvahygormeicfreal s on days | and 10 were

the same., The Ll ,elgﬂéhe‘ﬁ@%rﬁf a%%ﬁgﬂ¥§i§ Pe's‘# %@hits':%oq HeSalEE Aot Hobshalt NE
end- of - st udy "exantnat1 on, e subjects réfrained from strong
10 range to a clinically relevant extent;
e Negative results from drug screen (cocaine, cannabinoids, opiates, benzodiazepines,
barbiturates, tricyclic antidepressants, methadone, and amphetamines);
& Ability to communicate with the investigator in the local language, and to understand

and comply with the requirements of the study.

[5  Eligible 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;
e  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
20 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);
25 e 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;
30 e Participation in another clinical study during the 3-month period prior to the screening

examination;



physi cal exercise and strenuous sports activities (endurance sports) and
did not consune any al cohol -contai ni ng beverages, grapefruit or grapefruit
juice. Drinking of xanthine- 20containing beverages was not permtted in

t he cliniwo2@eperdirent al procedure Propyl sul fam ¢ aci @¢C8B1{048/053282
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(see WD 02/ 053557 or WD 2007/031933; herafter nanmed the "Reference
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10 oy Supaer Sl e ARRHE3e Pl 1B SRR e B TRADE BB Vo
2009/ 624906RET/a1:482 0084053282 or idgal-infarttbneode for the subject identification
was based on the obligation for anonymity. Only their subject nunber and

date of birth did identify,.subjects. This stud s. perf.or.med in a
doubl o b REOPIERHET 43R FEGR: RVllT a0l MBS PR AT e o

i th Ref . Co d d ' ith pl bo.
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ond Ton it e B Sl e ey T LR ke SR b e R B Y
prior to bttt aks, ok sbfieakfasted thofolaaly Siaheiedkd nihe: | nterval between
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bet weén 7. oreadet on davshl. a8 telf Ligpodupakinss et @i drfdd ek e done under direct
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after drug administration.

15 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 mtake of water was ad hibitum.

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-contaiming beverages, grapefruit or grapefruit juice. Drinking of xanthine-

20 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 clmical trial use in hard gelatin

2
Ln

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 multipie doses of 1, 3, 10 and
30 mg (respectively in the form of 1 capsule of 1 mg, 3 capsules of | mg, 1 capsule of 10

mgand 3 capsules of 10 mg). Subjects were treated for 10 days. The assignment of number



15The concentration of the Reference Conpound and its netabolite, i.e. the
conpound of fornmula I, in plasma and urine were determ ned using LCG-Ms. The
limt of quantification was estimated to be 1 ng/m for both anal ytes.
Resul t s: Wbeowmppapsent elimnation half-lives (ti/2) mPa3aBwop/iseesean at day
10 of the study for the 20 conpound of; fornula | and for the Reference
Compound with respect to each of the different doses adm nistered daily (1.

3, 10 and 30 respective can be found_ in Table 4 hereafter he data
are geomet i%%ﬁﬁ%%)?u%&%b%éﬁ%cagﬁﬁv d’f&) Sﬁgfnrrtge 8%@%&?%% %}lé}%mﬁb (%]ydose 30
my dose Refieqdfeenomrpalinditd of birdtbdid idfiil shBjedts14. 3 Conpound of fornula |

This study was performed in a double-blind fashion. Per dose level 6 subjects were

randomized o treatment with Reference Compound and 2 subiect to treatment with

LA

placebo.

Medication was given with 150 ml of water in the morning to subjects in the standing
position, after they had fasted for at least 10 hours on days 1 and 10. On other study days,
study drug administration was done 30 min prior to the intake of breakfast. For each
subject, the interval between each drug intake was 24+0.5 hours but drug intake took

16 always place between 7.00 and 9.00 h.

All drug administrations were done under direct medical supervision. A mouth check was
done immediately after each drug administration. The measurement of plasma levels of the
Reference Compound and/or its metabolite, i.e. the compound of formula I, during the

analytical phase served as a further check of compliance.

15 The concentration of the Reference Compound and its metabolite, i.e. the compound of
formula I, in plasma and urine were determined using LC-MS. The limit of quantification

was estimated to be 1 ng/ml for both analytes.

Results:

The apparent elimination half-lives (11;) measured in man at day 10 of the study for the
20 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).

i (h\)
Compound
I mg dose 3 mg dose 10 mg dose 30 mg dose
Reference Compound 15.2 18.5 13.7 14.3
Compound of formula 1 46.6 558 43.0 47.0

Table 4



46.6 55.8 43.0 47.0 WD 2009/ 024906PCT/ 182008/ 053282 - 24 - Sunmary of the
phar macol ogi cal properties of the invention conpound As can be seen, the
conmpound of forrmula | is an endothelin receptor antagonist (see "Inhibition
of endot heliznedaievdé ng t o nmenbranes from CHO cel | s car mgrngzoasmarszET
receptors", Table 1 and "Inhibition of;endothelin-induced contractions on
isolated rat aortic 5 rings (ETA receptors) and rat tracheal rings (ETB

t ", Table 2) that . hi gher, hal.f-1if ' t di
amans) MRS Do ERafeeees PG mCRAR EMBBPIE: cnce compound of
WD 02/ 053557 "P Ki [ i.n.th t aft ingle-d I
i ni Strat PSS SEbING SR SRaLoN et euofris P aF BT (BFe. dose

oral adm‘migbitiat io®Endothabl Binfing ©o\WRRERB0R4A06RCTLAB2OOSAQ5BABH £T25 -

Clainms |I. The conpound having the formula | 00 HZN--S' NH --, Thr 0
receptors”, Tabie 1 and “Inhibition of endothelin-induced contractions on isolated rat aortic

5 rings (ETa receptors) and rat tracheal rings (ETy receptors)”, Table 2) that has a much
higher half-life (in rats and in humans) and a much lower clearance (in rats) than the
reference compound of WO 02/053557 (see “Pharmacekinetics in the rat after single-dose
orzl administration”, Table 3 and “Pharmacokinetics n man after multiple-dose oral

administration”, Table 4},



09N or-a salt thereof. 2. As a nmedi canent, a conpound of fornula | as
defined in claim1, or a pharmaceutically acceptable salt thereof 53. A
phannaceutical conposition containing, as active pr|n0| t he conpound of
fornul a IWBSMMERIed in claim 1 or a pharnaceutically % @@Eﬁ“%ﬁ%s al t
thereof, and at | east one therapeuticaidly inert excipient. 4. Use of the
conpound of fornula | as defined in claim1 or of a pharnmaceutically
acceptabl e salt thereof for the preparatlon of a medi canent intended for
the treatnent of 10 hypertension, p&l#fary hypertension, coronary

di seases, cardiac insufficiency, renal and nyocardial ischem a, renal
failure, cerebral ischem a, denentia, mgraine, subarachnoi dal henorrhage,
Raynaud' s syndronme, digital ulcers or portal hypertension as well as for
the treatnment or prevention of atherosclerosis, restenosis after balloon or
stent angi-GpF aempounii AeYmGRALBHI2 st onach and duodenal ul cer, cancer,

nel anoma, prostate cancer, prostatic 15 hypertrophy, erectlle dysfunction,
heari ng | oss, anmaurosis, chronﬁk}%ronchltls ast hma, pul nonary fibrosis,
gram negati ve septicem a, shgq&*~§hgkl: ot §T anem a, gl omerul oncphritis,
renal colic, glaucoma, connective itissg fi seases, diabetic WO
2009/024906PCT/182008/053282 - N Pl cations, conplications of
vascul ar or cardi ac surgery or teg _organ transplantation, conplications
of cyclosporin treatnment, pain orMNypérlipidem a. 5. The use of claim4,
wherein the nmedi canent prepared is intiended for the treatnent of a disease
sel ected fromthe group consisting of hypertension, pulnonary hypertension,
5di abetic arteriopathy, heart failure, ©rect{le dysfunction and angi na
pectoris. 6. The use of claimb5, mhereiﬁﬁghe medi cament prepared is
intended for the treatnent of hypertensi obw” g 1he use of claimb5, wherein
the nmedi canent prepared is intended for the treatnent of pul nonary
hypertensi on. 108. The use of claim 7, wherein the nmedi canent prepared is

i ntended for the treatnent of puInnnar& arterial hypertension. 9. The
compound of fornmula 1 as defined in claim1, or a pharmaceutically

accept abl e sslttharédr eof , for the treatnent of hypertension, pul nonary
hypertension, coronary diseases, cardiac insufficiency, renal and

myocar di ab Asﬁﬂﬁ% Snent %]rh%hl bHakd f@rmﬁgriﬁpﬁéﬁneﬁ%agﬂ &, or hDhIRARBLd By

m gr ai ne, arac n0|d nor r age Raynaud's syndrone, digital ulcers or
portal hyperepiebissdnhasoiwel | as for the treatnent or prevention of

at heroscl erosis, restenosis after balloon or stent angioplasty,

infla tho St h , r n , a
cancer:  prasi ErEREgel EpRHIaL Ton iRl o  ARRR, polRhR A coPpOskate

amaur osi Sfor@ﬂnradrﬂs@ieﬁmmc ki, amp}humacqmubaﬁymp%tafh dox;erbfsfinsr%@ﬁahﬁwg@at ive
septicem a, hocé sickle.cell anem a, glonenm onephritis, renal colic,
gl aucoma, °t0 ﬁ@ﬁ?ﬁ@ PIETS T eases, diabetic conplications, conplications
of vascul ar or cardiac surgery or after organ transpl antation

conpl i cat yons 6f Ry&ngSPET b formhedd Mentdefipal i ceinhdper bf pi hemaeutically

acceptable sait thereof for the preparation of a medicament intended for the treatment of

10 hyperiension, 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

15 hypertrophy, erectile dysfunction, hearing loss, amaurosts, chronic bronchitis, asthma,
pulmonary fibrosis, gram mnegative septicemia, = shock, sickle cell —anemia,

glomerulonephritis, renal colic, glancoma, connective tissue discases, diabetic



'10. The compound or pharnmaceutically acceptable salt of claim9 for the
treatnent of a disease selected fromthe group consisting of hypertension,
pul nonary hypertension, 25diabetic arteriopathy, heart failure, erectile
dysf unct VoM 2MHA24Hgi na pectoris. - 27 - 12. The conpb&umeroB}055282
pharmaceutically acceptable salt of etaim9 for the treatnment of pul nonary
hypertension. 13. The conpound or pharnaceutically acceptable salt of

claim9 for E%ﬁoﬁsr €&k ’Elorgfof %Ldﬁgﬁ'%‘f Yar@lak %ﬁﬂg@i‘y PYBEF §-208 kARplaRddon, A
process ftor P prepa tion of the conpound formul a’l accordlng to claim

1, mhlchc@n@&@ggﬁaﬁmpﬂﬁsasnmh@ﬂﬁumb@ﬂﬁhbﬂﬁ#@b@mﬂa) reacting a compound of
fornula 1-2 00 PG,S, NH OH 1-2 wherein PG |s benzyl, 4-net hoxy-benzyl or

2, 4-di negshﬁgey 119 %Qﬁ% almwl %%I@mctﬁmﬁﬁgm&{t rptrﬂﬁi mjterr’au&\lﬁﬁ‘ tie BealmOnherein G

represen chl'orine or brom ne atom o y sul fonyl or ethyl sul fonyl
disease selected from the group consisting of hypﬁrtensmn puimonary hypertension,

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

6. The use of claim 5, wherein the medicament prepared is intended for the treatment of

hypertension.

7. The use of claim 5, wherein the medicament prepared is intended for the treatment of

pulmonary hypertension.

10 8. The use of claim 7, wherein the medicament prepared is intended for the treatment of

puimonary artertal hypertension.

9, The compound of formula | as defined in claim I, or a pharmaceutically acceptable salt
thereof, for the treatment of hypertension, pulmonary hypertension, coronary diseases,
cardiac insufficiency, renal and myocardial ischemia, renal failure, cerebral ischemia,
15  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, pulmenary fibrosis, gram negative septicemia,
20  shock, sickie 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,

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

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

hypertension.



- group, in the presence of a strong base; and -28 - b) cleaving the benzyl
group of the conpound of fol-1 obtained in step a) I|-1 using, when PGis
benzyl, BCl13 or BBr3 or, when PG is 4-nethoxy-benzyl or

2, 4- di met hoxybenzyl, cerium anmmoni um-+#7trate or

2, 3-di chl oro-5, 6-di cyanobenzoqui none. 515. The process of claim 14, which

conpriseg, “I\',ib;%]er o n%b%’h? eph%ﬁ&’ceﬁtficagigaa“ctc‘eﬁgblg é@”&%’lﬁ& of ofr%én&e?mlenff of0 PG

, S -1\1 presents nzy represen S a hal ogen atom
wi th et hyligieagygetedsiont he presence of a base to obtain the conpound of
formula 1-2.

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

pulmonary arterial hypertension.
5 14. A process for the preparation of the compound of formula [ according to claim 1,
which process comprises the following steps:

a) reacting a compound of formula I-2

PG 0\\3//0 B
“N”ZNH '
H

N
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N 0O

OH
-2

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

G
1\(\1 |
N~ Br

I-3

‘with a compound of formula I-3

10 wherein Gy represents a chlorine or bromine atom or a methylsulfonyl or ethylsulfonyl

group, in the presence of a strong base; and



28 -

b) cleaving the benzyl group of the compound of formula I-1 obtained in step a)

AP
PG\N/S\N Br

H
H

N
L~

N O

I-1

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 I-4

RV
PG .S Br

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-2.



