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ANTAGONI'ST Abstract The conmpounds of formula (1) wh n is a

het erocyclic residue selected formpyridil and thiazolyl, where said

het erocycl-ic residue may optionally be-slibstituted with |ower alkyl or

| ower al kenyl; and pharmaceu- tically acceptable salts thereof, are

i nhibitors of endothelin receptors and can therefore be used for the

treatnment of disorders which are associated with abnormal vascul ar tone

and endot helial dysfunction; and the corresponding internediates of

formulae (111) and (V). i (1)
4~HETEROCYCLYSULFONAMIDYL~-6-METHOXY—5-( 2-METHOXY-PHENOXY )~ Z-PYRIDYL-PYRIMIDINE
DERIVATIVES, THEIR PREPARATION AND USE AS ENDOTHELIN RECEPTOR ANTAGONISTS

The present invention relates to heterocyclic sulfonamides and their use as

medicaments. In particular, the present invention relates to compounds of the formula (1)
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wherein
5 R' isa heterocyclic residue selected from pyridyt and thiazolyl, where said

heterocyclic residue may optionally be substituted with lower alkyl or lower

alkenyl;

and pharmaceutically acceptable salts thereof.

10 The present invention also relates to a pharmaceutical compaosition comprisinga

compound of formula (I) and a pharmaceutically acceptable carrier and/or adjuvant.

Furthermore the present invention relates to the use of such compounds for the
preparation of medicaments for the treatment or prophylaxis of disorders which are

associated with abnormal vascular tone and endothelial dysfunction.

13 The present invention also relates to processes for the preparation of the

compounds of formula (I).



M 2 Septenber 2003 WD 00/52007 PCT/ EPOO/ 01660 1

4- HETEROCYCLYSULFONAM DYL- 6- METHOXY- S- - ( 241 ETHOXY- PHENOXY) - - 2

PYRI DYL- - PYRIM DI NE DERI VATI VES, THEI R PREPARATI ON AND U3Eeptermdp@bbELI N
RECEPTOR ANTAGONI STS The present invention relates to heterocyclic

sul fonam des and their use as nedicanents. In particular, the present

i nventi owa@sates to conpounds of the formula (1) (I) thgr/gtomoﬁsﬁR is a

het erocyclic residue selected frompyridyl and thiazolyl, where said

het erocyclic residue may optionally be Substituted with I ower al kyl or

| ower al kenyl; and pharnaceutically acceptable salts thereof. 10 The
present invention also relates to a pharnmaceutical conposition conprising a

conpound Of for qul s%hl&%Am@@%ﬁhpﬁf&éﬁ%%ﬂdoﬁ%é 1¥1P ?t%%pc{f %r?é E{lée(f%rrrgceggorg nd/ or

adj uvant . rthernore the prese I nvention ate Such
conmpounds f Yfarﬁ‘é‘cc"dii’é‘ﬁldrbétlfeélrfob¥heﬁféﬁmah@’rﬂ@rdm\Vh!hleammesatlmduvmhr

prophyl axi sbeérot ﬁe@&dﬁ*tﬁné’ﬂ?ﬂd@ﬂdéﬂu@hal aphofktiah &9 Wl%@??ﬁﬂ@!i@lulfl\éﬂ?rﬁ}ﬂl ar tone
and endat hel i al 515%)#5??5%15 The present invention so relates

processés {37PP epier EW@‘EO&%H]QUGW@MOWM# af tb¢ present Sept enber

2003 WO 00415200 m&u&m&mg&a@n@p&my &1Hifre BAD RS, REp d R @SRAMNmA Nvention
are inhi blﬁqr f endot hgl Ln ragceptors They can accorder ‘i/ be used for

the treat mante OHEns‘f’oor”gé3 LIRLHF¥Tar e associated with abnornal vascul ar.
tone and endot heI ial dysfunction. EP 0 713 875 di scl oses sul fonam de 5
conpounds as endothelin receptor inhibitors. However, the conpounds of the

present Unless otherwise indicated the following definitions are set forth to illustrate and

10 define the meaning and scope of the various terms used to describe the invention herein.

The term "lower alkyl” refers to a branched or straight chain monovalent saturated
aliphatic hydrocarbon radical of one to seven carbon atoms, preferably one to four carbon
atoms. This term is further exemplified by such radicals as methyl, ethyl, n-propyl,
isopropyl, n-butyl, s-butyl, t-butyl and the like.

15 The term ,lower alkenyl® refers to a lower alkyl group containing one or more
double bond(s) in the alkylene chain. -

The term "pharmaceutically acceptable salts” embraces salts of the compounds of
formula (1) with inorganic or organic acids such as hydrochloric acid, hydrobromic acid,
nitric acid, sulphuric acid, phosphoric acid, citric acid, formic acid, maleic acid, acetic

20 acid, succinic acid, tartaric acid, methanesulphonic acid, p-toluenesulphonic acid and the
like, which are non-toxic to living organisms. It also includes salts with inorganic or
organic bases such as alkali salts like sodium and potassium salts, alkaline earth metal salts
like calcium and magnesium salts, N-methyl-D-glutamine salts and salts with amino acids

like arginine, lysine and the like.



i nvention have a high antagonistic potency in vitro and show unexpectedly
high plasma |evels follow ng oral adm nistration. Unless otherw se
indicated the following definitions are set forth to ill ugtSeptemiesrd0030
define the neaning and scope of the various terns used to describe the
invention herein. The term"lower alkyl" refers to a branched or straight
chai n_nomavet/zewr saturated aliphatic hydrocarbon radi cadrasHeo©is€ot 0 seven
carbon atons, preferably one to four cgétgon atons. This termis further
exemplified by such radicals as nethyl, “ethyl, n-propyl, isopropyl,
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to a | ower Lal kyl group, containing one or nore 0 e bon fs i'n the

al kyl ene cﬁ%rpﬁ.a&ﬁé"?‘ﬁ%‘“m "pharnmaceutically acceptable salts" enbraces salts
of the compounds of forrmula (I) with inorganic or organic acids such as
hydrochl ori c acRbis ahydrapdiondsiiuacdltted fRirk pyidybs CthiasslyPAHESaidci d,
phosphori c td,.citric acid,. fagrmc.acid, l.ei c acid, acetic 20 acid,
succini ¢ a(}:x?g,bqu?tr %Fdlug T iOBE’OIFrL@{ E%ﬁ@éﬁﬁubeﬁdﬂﬁdo‘éﬁ%}"l prieyeiatiraxtithroni ¢
acid and t ham (ldwkee alkyhipedferallp meam-rbakylcethyd; A-probRgisop@pil S8, sibual 9

i ncl udes sal | | i r.gani s such as. al kal.i salts Iike
sodi um and?ggf}’ zla\ggrg%} égégl&?@?]egllyggtwlg)égégrrot%ﬁl??rtgf%?r?é%?@glylr?? Lex| ci um and
nmagnesi um &8Py Noserrpv1abIp gt alkie tems Ao we atkay1’s plefesablf tearavimyd aci ds

l'i ke argi niingopdnyShing, idpthdeRA, 1-bkeny1 2- ] 3 Wc 0 0f PC

| EPOQ 0t 66 qftSPI% ma?fj cpttil grl v, tyrlle2 %g%)gﬁﬁi%ﬁégﬂf Iln\é\%le ;%rg@g{bgé\g? 0
conmpounds fprfﬁeé’y‘;glbgé“ ‘F‘Eﬂrﬁm"é(’(“i’)‘ipfﬁg@})bﬁ‘WPF@PehEl- a heterocyclic residue
selected frompyridyl and thiazolyl, where said heterocyclic residue may
optionally be substituted with | ower alkyl or |lower alkenyl. The 5 term

s butyl or t- bt koA W o rico ] 2 R SR e | e o
pr ef er abl y 2nastridyl P/ﬂdrpfefegefbﬂpmdimemm@t hpteafcpdia bdsid uaeiniR/ lare shbeithedmith ower
al kenyl " pr&afLnmbloy 16R2 RN, Wik lower alkyl being preferred.

15 Particularly preferred residues R' are 5-methyl-pyridine-2-yl, 5-isopropyl-
pyridine-2-yl, 5-isopropenyl-pyridine-2-yl and 5-methyl-thiazol-2-yl. More preferred are
5-methyl-pyridine-2-yl, 5-isopropyl-pyridine-2-yl and 5-isopropenyl-pyridine-2-yl. Still
more preferred are 5-methyl-pyridine-2-yl and 5-isopropyl-pyridine-2-yl. Most preferred
is 5-methyl-pyridine-2-yl.

20
Particularly preferred compounds of formula (1) are 5-methyl-pyridine-2-sulfonic
acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide,
5-isopropyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-
pyrimidin-4-yl]-amide, 5-isopropenyl-pyridine-2-sulfonic acid [6- methoxy-5-
25

(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide and 5-methyl-thiazole-2-
sulfonic acid [6—methoxy-5-(2—methoxy—phenoxy)-2-pyridin-4-yl-pyrimidin—4~yl]-arhide.

More particularly preferred compounds of formula (I) are 5-methyl-pyridine-2-
sulfonic acid {6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide
30  and 5-isopropyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-
4-yl-pyrimidin-4-yl]-amide, most preferred is 3-methyl-pyridine-2-sulfonic acid
[6-methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl} -amide.



| -propenyl, allyl, isopropenyl, 1-butenyl, 2-butenyl or 3-butenyl, nore

preferably vinyl, | -propenyl, allyl and isopropenyl, nost preferably

i sopropenyl. 10 Preferred heterocyclic residues in R are2Zepwmistloesd

2-thiazolyl, nost preferred is 2-pyridyl. In a preferred enbodi nent, the

heterocyclic residues in R are substituted with |ower alkyl or | ower

al kenyl , wa aols2zdoower al kyl being preferred. 15 Particul apdyripaidasr ed

residues R are 5-nethyl-pyridine-2-yl, 5-isopropyl- pyridine-2-yl,

5-i sopropenyl - pyridi ne-2-yl and 5-net hyf1 t hi azol - 2- yI More preferred are

51 s0pt opemyl -y i ous R drRERATH AL ) EDE: Bebisef fapaloay o known

5- et hyl - %loicﬁfr"%é’r ?TRFFSS&%%SQS‘- bed be) PUGWSwmadlizfrﬁbmzhglﬂdlmkﬂngtchpmef eandd s

5- et hyl ridi -yl . Particularly preferred conpounds of forrmula (1

are 5 met EByﬂ ?‘5’2 ﬂﬁorﬁ-‘ﬁ%& GO PHERH)-2- (pyridin-d-yl)-pyrimidine (described in (1

[ 6- met hoxyEBO (729 gm) hmzdye tﬁz}i?fwmya to?ti’x@)'r[tbﬂlhdahaf’ce ¥ geB¥al BHALIR(ANY Lkedhge
-isopra ridjne-2-sulfa

[6 rref ho% “5’@% r"’““"ﬁe”ﬂﬁ&% a@‘%‘gﬁ%‘ﬂ?%&a?rde 9bgereral frpule- A - ani de,

5-i sopr opewwrﬂpﬁ udasméﬁrzedsu khonilcinacuiled @lveat ks BARD or DMF at room

(2- et hOnyePJab ﬁ?ﬁ%)or gt erl) ?t'e&i&ei}]nﬁgrythrep Ellmh%l pr}es%nge clfa suxte% ase such as

5-met hyl -t hi azol e- 2- oni c
[ 6- et hoxyP‘S“l-”(“Zm?r@tfhW phenoxy) - 2- pyri di n-4-yl -pyri m di n-4-yl]-am de. Mre

particularly pr,leferred cg_ ounds of fornula (1) are 5-methyl-pyridine-2-
sul fonic acid Thecorresponding sulfonamides can also be applied in above reaction in form of

[ 6- met hoxy thir (p2e-feR RO XY RAGR B sidn BMIsI di n-4-yl - pyrim din-4-yl]-anm de 30
and 5-isopropy] -pyridine-2-sulfonic acid

( 6- met hoxy- 5- (ZCmpm»dyeﬁbfrnolxym ?caﬁ&SEﬁdlt}?:r tAnsfbm%ﬁrtb%r@lb&hn‘&lef&en@m de,
u oni c, acid

nost prefe i i ne
6- et hoxy- ??gla@lﬁt% D éhvox ?%Q‘"blwtlh lﬂaﬁPIVWPP%E’dF’?FﬂZFW]I ] -amide. 2
Sept enber 2003 WD 00/ 52007 PCT/ EPO0O/ 01660 -4 The conpounds of general
formula (1) can be prepared in analogy to known processes or processes
descri bed bel ovgcaprde summari zed in the follow ng schenes | and 2:
4, 6- Di chl or o- 5- ( 2- met hoxy- phenoxy) - 2- (pyri di n-4-y1)-pyrimdi ne (described
in

\\/

The heterocyclic sulfonamides of general formula (I1) are either already known in
the literature, prepared in a manner analogous to established procedures and/or can be
derived from corresponding mercapto derivatives in analogy to a known reaction sequence

20 comprising oxidation with Cl; in an acidic aqueous medium, such as diluted aqueous HCl,
to yield the corresponding sulfonyl chlorides which can be transformed with liquid
ammonia or aqueous ammonium hydroxide to the sulfonamides. The corresponding
sodium or potassium salts can be obtained on treatment with sodium or potassium

alkoxide in an appropriate solvent such as methanol,

[Rv]
|41}



EP O 799 209) can be transfornmed to the internmedi ate of general fornmula
(Ir1) - according 5 to schene | - on reaction with an appropriate

sul fonami de of general formula (I1), wherein R is as def préeghtdmberioaom 1,
in a suited solvent such as DVSO or DMF at room tenperature or at el evated
tenperature and in the presence of a suited base such as potassium

car bonat eo dbisgeogor r espondi ng sul fonam des can al so be aRPyER”0ide above
reaction in formof 10 their pre-forned sodi umor potassiumsalts.
Conpounds of fornmula (l111): can be furthér transfornmed to conpounds of

eneral = fornul odi I ate | vent such
gs net hanol Scﬁié{rrégmg% cto&% @Qkﬁ%yﬁ o lgﬁical‘h% quaé?%c?/%ﬁdgngto
sul f onami dEder 2genetng fram frigibadighlap- &Kénethdx&rphaidx@hﬂgmkndmﬂ]n t he

literatur epyzﬂixﬁ@@foﬂﬁie PreBarFBONIELs A RGBS 0b 205% g la'ct?or}les% Cenqt Ho&is and/ or
can be deri from correspondl ng _ner capt o Pvatives I n ana >5 o -

known reactd %ﬁ s éﬁéetoz&bvewmfppgﬂ%@‘g@mrdafﬂmﬁa Mth A2 in an aC| dic
aqueous nedium such as diluted aqueous HCI, to yield the correspondi ng
sul fonyls chl or i Beslinkilabxidared heidnr A REfpb Rl oWgetnlarall fAkuE (V3RIPR @ or aqueous

ot ass! um SapREEe Wy It e PR A S AT i A Boh e e B m

al koxi de i &hem. %prir’é,[ﬁflﬁ'ét%o)s@lrmhta tSHldihlsMcHT&ﬁdb’o(I&iHexarﬂ e,2 September 2003 WO
Bt

00/ 52007 P@(lgmgétgﬁg@pdﬂénde) in the presence of a suited base, such as triethylamine, and

with acetonitrile as a solvent. Other methods for pyridine-N-Oxide deoxygenation are
10 known per se and comprise, for example, catalytic hydrogenation or reduction with

reducing agents such as trivalent phosphorus compounds or metals in acid.

Scheme 2
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The intermediates of above formula (111} and formula (V), wherein R’ is as defined
above 1, preferably wherein R"is 5-methyl-pyridine-2-yl or 5-isopropyl-pyridine-2-yl, and
the pharmaceutically acceptable salts thereof are new and are also subject of the present

‘invention.



Al ternatively, conpounds of general fornula (1) can be prepared - according
to schene 2 - starting from

4-[4, 6-di chl or o-5- ( 2- net hoxy- phenoxy) - pyri m di n-2-yl ] - pypiSiptgntder@oogde
(preparation described in EP 0 799 209) in a reaction sequence anal ogous
to that of schene 1, to give conpounds. of general forrmula (V). 5

Pyri di.newk-aoe@e reduction of conpounds of general fornedreroMiss@n be
acconplished with a reagent systemsuchgs TiC4/Nal in analogy to a nethod
described in Chem Ber. 123, 647 (1990), or with a trialkylsilyl chloride
(for exanpl e, trhbuﬂwlebryr&tnhu}&ﬂthy&mﬁﬁak Qﬁfbrrhﬁlafl B Bhdsifidii e b1 sul ted

base, such as, triet h¥ acetonit ven O her

met hods f of by R HSHRE ‘F‘B%“ﬂéfﬁ(?@f’é r?S&ﬁs%'Pédh@Elnhﬁﬁm per se and

conprise, for exanple, catalytic hydrogenation or reduction with reducing

agents such as trival ent phosphor us conpounds or netals in acid.” Schenme 2 |

15 The interne : ormul.a (11 adfor | a V) V\/nerlanls

as def i ned™ ag{v@g1 Pre Bmdn Bl Lt IO RREESIEd D o

5-i sopr épyl - pyr ff-'ct sect ¢ells phar maceutical ly acceptable salts

t hereof are new and are al so subject of the present invention. 2 Septenber

2003 WO 00/ 5200% PEFH epetiny fon bopan EB. reptérnhf pintaorplacactaives tlyne@ff (M.he

conpounds  @EafOYT. ¥abk)Y. SR uRRIMIE NifahEGe ed using

the test pro gi es descri bed hereina tergﬁ) Ef_ﬂ@('f? ?tﬁ gzﬁ,'z}j gltefsﬂéa

bi ndi ng to"}§‘6 AT AR RS Ef‘F‘eFé@éﬁ%I%‘F@sé&fp?t@ﬁs@é@t Febls frsma231

Bacul ovi r usriefiectedehniseed off€3008 x4, mu@@dmgsd Murb&ﬁ@meﬂf@tticﬁﬁ?ﬁot ors of
g, Y. Furuichi_and C

a2 C Bl 88 SRR S A0S ¢ ol 1) i e ottt AIse ) nsect

cel | SyStefﬁrtl'BaEQﬂSWEm-‘umanldfceﬁtlé@ahméxetelhafdsﬁs;feﬁ@é’ﬂ1&BE@mlloftflegdiﬁd‘lt er are
cent ri f uged,lfant3A0R-dridhar 100% A 281 ARk $0 NOUI RN L el Lhe Jnfection, re

e suspension 111 t
hypotonic buffer mixture is thawed. After a repeated freeze-drying/thawing cycle the

suspension is homogenised and centrifuged (25000 x g 15 minutes, 4°C). After suspension
15  in Tris buffer (75 mM, pH 7.4, 25 mM MgCls, 250 mM sucrose) 1 ml aliguots (protem
content about 3.5 mg/ml) are stored at —85°C.

For the binding assay, the freeze-dried membrane preparations are thawed and,
after centrifugation at 20°C and 25000 g for 10 minutes, re-suspended in assay buffer (50
mM Tris buffer, pH 7.4, containing 25 mM MnCl,, 1 mM EDTA and 0.5% bovine serum
20 alburmin). 100 i of this membrane suspension containing 70 pg of protein are incubated

with 50 pl of '*’I-endothelin (specific activity 2200 Ci/mMol) in assay buffer (25000 cpm,

final concentration 20 pM) and 100 pl of assay buffer containing varying concentrations of
test compound. The incubation is carried out at 20°C for 2 hours or at 4°C for 24 hours.
The separation of free and membrane-bound radio- ligands is carried out by filtration
over a glass fibre filter. The inhibitory activity of compounds of formula (1) determined in
this test procedure is given in Table 1 as the [Cs, i.e. as the concentration {nM] which is

required to inhibit 50% of the specific binding of '*I-endothelin.

I\
[#]]

Table 1. -
Compound of example 1 2 3
ICso [nM] <50 <50 <50

30



10 suspended in Tris buffer (5 "M pH 7.4, 1 MM MO ,) and again
centrifuged. After a further re-suspension and centrifugation the cells
are suspended in 800 m of the sane buffer and freeze-dr peskptdmbsk2063 The
cells disintegrate when the suspension in this hypotonic buffer mxture is
thawed. After a repeated freeze-drying/thaw ng cycle the suspension is
honbgeni serbomaebzcent ri fuged (25000 x g, 15 m nutes, 4C)Pc1ﬁ];0@5]5§djspen5| on
15 in Tris buffer (75 nM pH 7.4, 25 m\/ll\/gCIZ 250 mM sucrose)

aliquots (protein content about 3 5 rrg/rri) are stored at -85C For t he

bi ndi ng assay, |1 nEE gp& 7 i |n artt awed and,

after centrifugall o uspended in

assay buffer (5SRing mtill-r Ilélghl%f%% WPk gut?ut ?&Bttl?e! tp;oragrgor?a WdW%%ﬁar—l "M EDTA
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concentratl on. 20 . 81'\% {3 E of .assay buffer containing varyin ,
concent rat FEREEIND P Etlﬁlrﬁp?) i hFH%?“FI‘Fé‘U%@thmq shegings watmeastredt THROC f or
2 hours or raigs #Gefsoetcd thaprstensithef S£pdtetnicaitieh férﬁ@@mﬂﬂés YRR aRe- bound
r adi o- Ilg%gg]?)om sar, lceg: r%u% %ﬂ]flltsr t|o 5Qverd3£ SfIbI’OIfI|teI’
The i nhi bi tor ¥ act TVIEY S SHREBHpotaE 8 A er9 adged- dhspeiBdfy ohthet hi s
t est procedest eomlsougndvetn ajcertaiodol bey the aJSsentvl%sﬂleEDt,he IrigBt of e adzeaecaeﬂ@@,nt ration
[nM whi ch t: of .the s lel bi ndi
1251- endot ﬁgﬁeﬁ?%& o l‘g%r]%o’lg“& °§g’{?e e“é%%f‘cerftg"’?%s 6agf’ﬂ‘l§)l%h‘s%‘g 50: 5
50 2 Sefft efdEre r%@@@rv@semszm qc@’ﬁpléﬁ’@m@llﬁﬁ@memmm;hdmbmuasoﬁ of
endot hel i neha@kuaﬁm ﬁptﬂépﬁ%'cpm i'nrlhé &Qérﬁ[-sﬁ'am bnRPLAA t%é?@soﬁ{‘gs wth a
u

I engt h of g e cut out fromthe thorax adorta o ar- Kyoto
rats. The ﬁﬂ%tf’het ?ﬂ}ﬂ%bék“ FRMBYER By equigRiens helfshbngumirenirmtiornal sur f ace.

Each ring was t 370C QO .m of Krebs-Henseleit solution in an
i sol at ed gat h V\EH??O”“POTT Ing PA1W—1fUE, which is a measure of the activity of the test

compotnd, was calculated using a computer programme according to the following

15 equation from the "dose ratio” DR for each individual dosage-activity curve.

pA: = log(DR-1)-log(antagonist-concentration)
The ECs of endothelin in the absence of test compounds is 0.3 nM.

The pA; values obtained with compounds of formula (I) are given in the following

Table 3.
20
Table 2.
Compound of example 1 2
PA:2 280 >8.0
111, Pharmacokinetics of the endothelin receptor antagonists
25

The pharmacokinetics of the newly synthesised endothelin receptor antagonists
were assessed in Wistar rats. The test compounds were dissolved in DMSO at a
concentration of 5 mg/mL and administered orally by gavage at a dose of 1 mL/kg body
weight corresponding to 5 mg/kg body weight. Two rats were administered per test
compound. Blood samples were collected from the retro-orbital sinus at 1 and 5 h post
30  dosein onerat,and at 3 and 7 h post dose in the other rat. In addition a terminal 24 h

blood sample was collected from both rats by heart puncture. Blood was collected on



5 gassing with 95% O, and 5% CO2. The isonetric stretching of the rings was
nmeasured. The rings were stretched to a pre-tension of 3 g. After

i ncubation for 10 mnutes with the test conpound or vehi glSeptdhibdraopse
dosages of endothelin-1 were added. The activity of the test conpound was
ascertai ned by the observed shift to the right of the dosage-activity

cur ve. ofwemeisodrel in-1 in the presence of different concantgmbibees of
antagoni st. This shift 10 to the right_ gor "dose ratio", DR) corresponds to
the quotient fromthe EC50 val ues of endothelin-1 in the presence and in

the abSenGEDDI-\ARI MR Flsdedl BB RCARKal 180 (42091 A9 11 i, Radgt el i n

concentration required for a half-nax m contracti o he correspondi ng
pA2, val ue*mRIF YAEPES R dfanaive Ao relpied geaterial with ebiodsmyttestd ongbepioding, was
cal cul at edtouspetigorao aesigldopipoRh @G R ERCCAH ALdHbinQnd e, LAl ng 15

equat i onA;égamtigah{e "go e ratiQ" DR for each indivldual dosage-activity
curve. pAZRZAEIPBR! E§é§rfl%§‘(’é°g?°dbaém’§?m8ﬁ‘?€éﬁ??ﬁlibéﬁ)OWé"EE@é@)“Bfméhdot helin
in the absenuel rf plhest spiledpitidswinofkcedtaiibns Ui ehd:o5 (¥RbY@TdsRfedicped Wi th
conmpounds far 1) ar Fyen. in.the followng Table 3. 20 Table 2.
Conpound o dé%g#gwaﬁkﬁg%‘gb 0‘l“'llnlt’.mkiﬁ"‘f’1ar macoki netics of the endothelin
receptor antagoni sts 25 The pharmacoki netics of the newy synthesised

endot helin receptor antagonists were assessed in Wstar rats. The test
conmpounds wer e l@blédol ved in DMBO at a concentration of 5 mg/ mL and

adm ni stered orally by gavage at a dase of mM./ kg body wei ght

correspondi ng to.5 nmo/ k od ei ght. Two rgts were adm ni stered per test
conpound. Bl oojog%?h‘f) sg\ﬂgreeypf\éff‘gffrébat’lﬂtndhthé\rF*ét“F‘%?Ié‘Petﬂhtsﬁlla sifnus at |
and 5 h post 30 defexamplone |r attpland (ag/nd)and cdnkenpasbn aseuive tihe ot her
rat. In additipn a termnal |24 h blood sangl e was col|ected frogmboth rats
by heart punct pre—Bloeed—was—ecollected on 2 1Sept enbler” 003 WO 00152007

1 = 1’500 = 10’000
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PCTI EPOO/ 01660 EDTA- NaF. Pl asma was derived by centrifugation at 2000 g at
+4C for 15 mn. Plasma sanples were assayed for active drug rel ated
material with a bioassay, based on the binding conpetitiogeplenisbods
conpounds and 1251 ET-1 on reconbi nant ETA receptors. Quantitation of

pl asma sanpl es was by conparison to a calibration curve build up from5

control & eckh@sM spi ked with known concentrations of H%EFIC onpounds.
Sel ected fi nd?%ngs are summari sed in the foll ow ng tabl'x @?lmg Test

conpoundPeal : concentration inArea unde? the plasnma of exanpl erat plasma

(ng/ nL) concentrati,on t.i curve 1T~;1' 750>_ 10'' 000 2 Sept enber
2003 VID 00/ 52007° HEH? fbggdfﬁie"@@b‘ ﬁl?f%énbaﬁogerwmfmtheh@émg,ﬁ hay of

Ib nhi bi Ej i ngcenplogdnofferrenid Ol hﬁi bq[”lusbdi f&ihﬁgcarﬂielh% foﬁﬂh@ﬂ@é’cﬁ@\% fodﬁsfoeaé}yl a (1) tcag

e used as, i e trea ich are associate

with abnor HFQ\;}%%SE) lﬁ?edt“g%]eatb H“%H%‘(S tlof’%\i’“‘g?@f’ﬁﬁ@tld&f‘mef‘ﬁér efore, the

-application fi t rrrula be ,h 5 failure
PP ehférfg?gre tﬂ?a%ﬁ%ﬁ’d‘ﬁr\gﬁd S)ffthig pouﬁyperf?r ij? g[ﬁ %E‘%

(acute and_chroni 3: m ¢ and pul nonar “ASchaeni ¢
coronary s{rHdtedpgLe 3dgi Fﬂaillﬁe%t@mi@ndrpehafbnafr)ah)lpartms(cmcamee adhderofer oni c)

organ tr an&ﬁbﬁm? 5}n@?or9e ahhM? ectd}ﬁatrekal fz{ﬁqu]ﬁxx te alg&/g}lrgﬁlgprl ) '?r?igp hotoxicity,

vasospashf 615 (gn afachnoi d haenorr CFRenor rhagi ¢ and
non- haenor fjrFaL) f”i‘d‘k eYhé%%?BH“%W‘RW%‘ﬁél)ﬂt) V?ﬁ@ﬁnapﬁlredlaﬂaﬁaﬂsmber%homdl usi ve

di sease, ph&wmmagxmafalsn B5drRdtasis Al heA-habBMthAt: HAkL, 39040 s fmﬂb&@ j,asty,
septic shock. Fal lure as. that “occurring in tensive care,

ast hma, chfom ¢ m{mgﬁw E%ﬁi% Bfﬂsﬁt?ﬁ?i’ﬁ}“cﬁ’i ddeteposigaltersient epilleRiodenal ul cus,
| iver GOrrhresipdasty, pancsteak bt insltiphodipm fa:ﬂ\deahﬂhﬁtruce&nrmgnrfl laeIRe o4ry, bovel

B R L O e Gl S A e R Fti

i gr ai ne, er ect’i ysfuncti unc
pancreatitis (acute and chronic), mﬂammatory bowel disease, fibrosis, atheriosclerosis,

obesity, glaucoma, prostatic adenoma, migraine, erectite dysfunction, adjunct to cancer

therapy as well as other disorders associated with endothelin activities.

15

The compounds of formula (I) can also be administered in combination with

antihypertensive drugs, antiarrhythmics, anti angina, antithrombotic and lipid lowering

agents as well as antioxidants.

20 It will be appreciated that the compounds of general formula (I) in this invention
may be derivatised at functional groups to provide prodrug derivatives which are capable
of conversion back to the parent compounds in vivo, Additionally, any physiologically
acceptable equivalents of the compounds of general formula (I), which are capable of

producing the parent compounds of general formula (I) in vivo, are within the scope of

thts invention.

12
(1]

As mentioned earlier, medicaments containing a compound of formula (I) are also
an object of the present invention, as is a process for the manufacture of such '
medicaments, which process comprises bringing one or more compounds of formula (1)

30 and, if desired, one or more other therapeutically valuable substances into 2 galenical

administration form.



therapy as well as other disorders associated with endothelin activities.
15 The conpounds of formula (1) can also be adm nistered in conbination
with antihypertensive drugs, antiarrhythm cs, anti angina, Sezyfgrhgg}rz@@@otl c
and lipid lowering agents as well as anti oxi dants. 20 1 f wil

appreci-ated that the conmpounds of general formula (1) in this |nvent| on

may be dgbigysdpsed at functional groups to provide prodl;éxlgmgg,{)k\g@ti ves
whi ch are capable of conversion back to the parent conpounds in vivo.

Addi tional Iy, any physiologically accéftable equivalents of the conpounds
of general formyl a ar e. capabl prodyci ng .t he parent
conpounds  of genillr%’erpagl '%chmjff'&o@OS‘l“ﬁns ge ﬁ‘&‘@"\}\ﬁt?rﬁ f"l“’i‘| YréOI's"éé)rBB edp theps ¢ pj s
i nvent i on. foam ofrtabletn pededgaiitts eiragengﬁmdma&gelaﬁm@pmlﬁgsoﬁnﬁﬁmﬁwmbr@f
formula (1}, ag nﬁbﬁso Hhni& a{tx%g aﬁ)glsépeca L& g&trectgﬁlcggggg%ms g & Process

for the manutacrure op o di canent &, Fi%es bringi ng
one or mrélpémﬁeﬁih@a]bﬁormrcﬁmnam@ﬂy) for 3garmpld using ottesienskyeaanggebrornor e ot her

t her apeuyt i galiloy Igg,p &l dm nj stration form
2 Sept enbey 5%2;@ o) BB BT e dp R Ry BRI O

conposi t i offsraigspliper gamdainal é’r‘édigcf%?ﬂay‘*?leflarﬂc@hbn?pllueonm Fetteermpom m of
tabl ets, C&Bﬁlﬂﬁtrht&m @TnE’oc cﬂ‘h@@@@ﬁ&ubh%ﬂll?()r %q{ﬁthzgﬁlloﬂ)tﬂlcglj: gl?alpﬁféhgﬁr asan .
n ‘al so

sol uti ons, e ‘gl ons z(ipens ons. Admi nistratiofi ¢ e carried
out rectal Tey ° eé?(‘ﬁ?#ﬁl”bt G877 RY° aSSlBWOSI tories; locally or percutaneously,

for exanple using,oin 5, sal t| o] r ent er ally,
e.g. int ravenou}:rs% 'eprr%‘%amq‘r(r)f}socub‘ﬁ;il Céat%ﬁﬁ@ﬁ?&ﬂ’é‘éﬁfél"y ard |gglf‘?“é"’t°ﬂ astRe
tr ansdellonatqnypouués fm@hé puesea X Bvpr teoni mp;elnﬁzallntmedmithjbhﬁﬂ&cexﬁidﬁltyhﬁdfrnor e

adm ni st raf; : a0 thal o
preparati O%SP%?‘E%goggﬁ‘m&gg cfglgf%%m?’ exfagﬁl @1 e¥quﬁ ts? rngl%} é°§es ardFor t he

prepar at i offlame capsplst includplaciess, mkﬂ%twh erdageésres)rhehmf dalged saiarlnead apsul es
t he salts thereof,

Suitable excipients for use with soft gelatine capsules include for example vegetable
15 oils, waxes, fats, semi-solid or liquid polyols etc.; according to the nature of the active

ingredients it may however be the case that no excipient is needed at all for soft gelatine

capsules.

For the preparation of solutions and syrups, excipients which may be used include

for example water, polyols, saccharose, invert sugar and glucose.

20 For injectable solutions, excipients which may be used include for example water,

alcohols, polyols, glycerine, and vegetable oils.

For suppositories, and local or percutaneous application, excipients which may be
used include for example natural or hardened oils, waxes, fats and semi-solid or liquid

polyols.

25 The pharmaceutical compositions may also contain preserving agents, solubilising
agents, stabilising agents, wetting agents, emulsifiers, sweeteners, colorants, odorants, salts
for the variation of osmotic pressure, buffers, coating agents or antioxidants. As

mentioned earlier, they may also contain other therapeutically valuable agents.

It is a prerequisite that all adjuvants used in the manufacture of the preparations

30 arenon-toxic.

Preferred forms of use are intravenous, intramuscular or oral administration, most
preferred is oral administration. The dosages in which the compounds of formula (1) are
administered in effective amounts depend on the nature of the specific active ingredient,
the age and the requirements of the patient and the mode of application. In general,

35  dosages of about 0.01-10 mg/kg body weight per day come into consideration.



10 conpounds of the present invention maybe adm xed with pharmaceutically
inert, inorganic or organic excipients. Exanples of suitable excipients
for tablets, dragees or hard gelatine capsules include | 28psanberangs
starch or derivatives thereof, talc or stearic acid or salts thereof.

Sui tabl e excipients for use with soft gelatine capsules include for exanple

veget abl oo ¢bB200t| S, waxes, fats, sem -solid or liquid plgg.%;,ﬂl oSofks -
according to the nature of the active |£|£red| ents it may however be the

case that no excipient is needed at all1-for soft gelatine capsules. For

the preparati onnqgﬁoﬁa],ﬁ{%ﬂgmi)gﬁr}ﬂalﬁﬁuggaég%z Eg q}ta whi C LEmat be used

include for exanple water sac e%Ad gl ucose.
20 For i nj BvemAnsbyarenat rtendedselipitahe sophbithe mynthm 0s e abeliglensf or

exanpl e, Wattﬁl‘i,ther@ﬂnclqlggt-{ssq n@ﬁ’elsmlt}‘?moglxﬁxe)%u gr%r esaeq%yl yegel ;)g.di-es%nﬁbgs For

supposi tories, 2P | ocal or per cut aneous a g whi ch may
be used i A OFIBle—’)])?aI?rBF‘émﬁa%rBP@Ite@lpeﬁwfééﬁﬁd?fogdlfé;eshwﬁw:esfprrﬁatcs and
semi - solsi dligrid Lhwmad)grmlymfss.o;aﬂes'l{hﬁ,l rcg@%gggr%q,g Igﬁr%ggﬂeg lo%rﬁa Jray al so
contain presery en%ml%ents sol ub(‘!leet tﬁ SCEgents bi age

wetting agent’sPee %7 %érggt“’e dgfie ?C&Paﬁm@act&éﬁ@q?mtsomstamé for

t he vari at Momgmifiesossietiiac npsessure, buffers, coating agents or antioxidants.
As mentioned earlier, they may al so contain other therapeutically val uable
agents. It is a prerequisite that all adjuvants used in the manufacture of
the preparations 30 are non-toxic. Preferred forns of use are intravenous,
i ntranuscul ar or oral adm nistration, preferred is oral

adm ni strati on. The dosages in whi ch t%ounds of formula (1) are

adm ni toered |n Ofecbfll ve Zggunt nd.on_the nature of the specific
active 1 ngredi ett’,> 2 PHE°sQ ndo z‘éiﬁ)ﬁéﬁ@ﬁf@ vsieadded pat2 &eft and t he
nmode of ap@ime(tla)tlnxyndmle{i odfnsic atid [aﬁhmﬁ&age&naﬁo@bﬁuho)%)gl {a,r{rgl kg body

wei ght per pﬂ‘ﬁ'}{ d%)q%'lll zmu(ae gtq{]ﬁﬁrgaetﬁ'ng‘%n?tr&re was re t}xee or 5 ays unti] comp etlc%rlocg)f7 "1
the reaction according to TLC analysis. The reaction mixture was concentrated in vacuo to
half its volume upon which the crude reaction product precipitated as a sodium salt. It was

15 filtered off by suction and dried in a high vacuum. The solid was dissolved in water, which
was then made acidic by addition of acetic acid. The precipitating free sulfonamide was
extracted into Me,Cl. The organic layer was dried over Mg,50,, concentrated on a rotary
evaporator, and the crystalline solid that had formed was filtered off. It was then dried in a
high vacuum for 12 h at 120 °C to give the desired 5-methyl-pyridine-2-sulfonic acid [6-

20 methoxy-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4- -yl]-amide as white crystals.
Melting point 225-226 °C. ISN mass spectrum, m/e 478.2 (M-1 calculated for
CasHaNsOsS,: 478).

Ca3HyNsQsS;: Cale: C57.61; H 4.41; N 14.61; § 6.69. Found: C 57.56; H 4.38;
N 14.61; 56.83

]
(w1}

Preparation of the starting material:

b) 11.3 g of 4,6-dichloro-5-(2-methoxy-phenoxy)-2-pyridin-4-yl)-pyrimidine and

19.66 g of 5-methylpyridyl-2-sulfonamide potassium salt (preparations described in

EP 0799 209) were dissolved in DMF (255 ml) under argon. The solution was stirred for 2

h at 40°C until completion of the reaction according to TLC analysis. The reaction mixture
30 was cooled to RT and the solvent removed in a high vacuum. The residue was suspended

in water (850 ml), acetic acid (85 ml) was added and the mixture was stirred for 30

minutes at RT. The solid that precipitated was collected by filtration and dried in a high

vacuum at 60 °C for 16 h to give 5-methyl-pyridine-2-sulfonic acid [6-chloro-5-(2-



PCTI EPOO/ 01660 The fol |l owi ng Exanpl es shall illustrate preferred

enbodi nents of the present invention but are not intended to limt the
scope of the invention. O the abbreviations used thereipsddehberi2gnafi es
met hanol , AcCEt signifies ethyl acetate, DVF signifies dinethylformm de,
RT signifies roomtenperature, HPLC signifies high performance 5 liquid

chr omat ogv@piszeo7TLC signifies thin layer chronmat ographypﬁmoﬁ,y&m fies lon
Spray Mass Spectronetry - negative node, El signifies Electron Inpact Mss
Spectronetry and M signifies nolecul ar Iuss. Exanple I 10 a) To a solution

f 6.9 ¢ ' j .m £ . 14. 52 f
g_ r’rg t gylg- ;%?thé@é%@ﬁf%ﬁﬁgdl%:éi)-yé%;l%l%ggﬁq]_amldé as gellgw crystals. Melting point

[ 6- chl or 0- 377 A7RBEHSRympsk spsoixyh - RLguisRi2dM 4alyddlatedofipr CritiiING$): k8N de at RT
and the m xture was refluxed for 5 days until conpletion of the reaction
according to TLC analysis. The reaction m xture was concentrated in vacuo
to half its volune upon which the crude reaction product precipitated as a
sodiumsalt. It was 15 filtered of f by Btbledh and dried in a high vacuum
The solid was dissolved in water, which was then nade acidic by addition

of acetiz acid. aThearpi@gipékaipleiq),ffee s sidptopagi: ke n s fRXd & ATE-@Rlokdlt 0
Me2C 2. The_prgani.c. |laver was dried over Nj2504, concentrated on a rotary
evapor at or% gn,éﬂ.@ Ogy g%nsotxg}l\?ipﬁxéd"s’o‘{jﬂdp Yf%%ﬁ%ﬁ?@ﬁ%@ﬂg\%@%?’ ﬂteé‘? B of f. It
was then drabgingdd-EoptopypwidoecirsdltmiclRid 6ahetiRQ- 50 24 @ etioxe phdnexgesi r ed

5- et hy| - pysyhdinnes Rl ANk 128 - , i .

met hoxy- 5- %g,—imet hg) 8?#%%@2%3}1}?&%&%%1%&#%Ilw Erﬁﬁ/t?lls'%i%f”ﬁg- 531% o> élnszi7d%' as

whi te crystlalldnass fertrpmgmisoioas (dpg capgated far SHREsSpEShr um me 478.2 (M1

cal cul at ed for ml% % 4(73@% C23H211N5(BS1: Calc: C57.61; H4.41; N
14.61; & 6.69. FouldsQsSs5algel 59416 FB896; A8D; §8-38F 08nd 558t on of the
starting naf &.83l5.6.3¥) 11.3 g of

4, 6-di chl or o- 5- ( 2- met hoxy- phenoxy) - 2-pyri di n-4-yl)-pyrimdine and 19.66 g
of 5-nethyl pyridyl -2-sul fonam de potassiumsalt (preparations described in
EP 0 799 209) m@?r/@amtwftk@dtairwme(iﬂss m ) under argon. The solution was
stirred for 2 h at 40C until conpletion of the reaction according to TLC

anal ysis. The r &3ei h@flogyitkbtdbdple 1b), from 4,6-dichloro-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl)-pyrimidine and 5-isopropylpyridyl-2-sulfonamide potassium salt
15  (preparation described in EP 799 209) there was obtained 5-isopropyl-pyridine-2-sulfonic
acid[6-chloro-5-(2-methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide as a brown
crystalline solid.

Example 3

20 a) A solution of 0.156 g of 5-isopropenyl-pyridine-2-sulfonic acid [6-methoxy-5-
(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide in acetonitrile
(2 ml) was treated at RT with 0.025 ml TiCl, followed by 0.135 g of sodium iodide and
then stirred at RT for 20 h. Additional 0.1 mi of TiCl, were added, the mixture was
refluxed for 1 h and then further 0.1 ml of TiCl, were added and refluxing was continued

25 for 3 h to complete the reaction according to HPLC analysis. The reaction mixture was
cooled to RT, concentrated on rotary evaporator, the residue taken up in AcOEt, which
was washed with water, dried over NaSOy and finally removed in vacuo. The residue was
purified by preparative thin layer chromatography, with AcOEt/MeOH: 9/1 as solvent
system, to give the desired 5-isopropenyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-

30  methoxy-phenoxy)-2-pyridin-4-yl-pyrimidin-4-yl]-amide as a light yellow solid. ISN mass
spectrum, m/e 504.2 (M-1 calculated for CasH13N5055,: 504),



30 was cooled to RT and the solvent renoved in a high vacuum The residue
was suspended in water (850 m), acetic acid (85 m) was added and the

m xture was stirred for 30 mnutes at RT. The solid that 2@eptdrithdraioed was
collected by filtration and dried in a high vacuumat 60'C for 16 h to

gi ve 5-nmet hyl -pyridine-2-sulfonic acid [6-chloro-5-(2 2 Septenber 2003 WO
00/ 5200 weews4P00/ 01660 -12 PCT/EP00/01660

nmet hoxy- phenoxy) - 2- pyri di n-4-yl - pyrim g%n-4-yl ]-amd e as yellow crystals.
Mel ting point 177-179 C. ISN nass spectrum nie 482.2 (M1 calculated for

C22H18C I\ISQSSlprEgﬁg‘,}mnlgml a?urggxﬁa@ Yy n analogy to exanple 1a), from
5-isopropyl - pyri on| aci d 6 chl or o-

5- (2- net hoxy-p oXYy |d|n4yl pyrimdin-4-yl]-am de and NaOwe, there
was obtai ned gf?%ﬁ&ﬂb&’/‘?g’ JPPRAORY: I%T@H’Ief?owl@ﬂ%ml% potassium salt (synthesis

[ 6- et hox;de&-rﬂﬁé nﬁmmemehanw)ﬁ@ml pyerd lided 4.2 Iofmm}Nﬂwaﬂame] am de as
slightly %g gngcbr enr ”"Edgi_{id;;‘ﬂg‘t}g ﬂE 195-19 mass _ spectrum nie
5062 (1 TR EuRanEY A c5oiE{ure Wes eoplr ta REorsidifiedaith:
59.16; H 4lilosd Hﬂll@dm pr&dit 82s eﬂmur&dlnt@AEGEB?he bfgémeib,yer »Nslésl&a,w;& 6. 37

Zr gpg—r 2—}]: gﬁéé?gdéga%vglt ]ﬁ£ gdhqgﬁ qgﬁcetenkrgtﬁd lnb‘)aCLllOn 0%?\%' (ggg hag exag:ﬁ E 133-.2221 from

5- i sopr op YR ipping2syyl Pmﬁaﬁﬂdeﬂtﬁﬁﬁsa{ébm Eltntiss bpec{rorg pete 26 on descr i bed

in EP 799 (ROQlculher Br\ge,.Aba 118§l 5-1 sopropyl - pyri di ne-2-sul fonic acid]
6- chl or 0- 5- (2- met hoxy- phenoxy) - 2-pyri din-4-yl -pyrim din-4-yl]-anm de as a

brown crystalline solid. Exanple 3 20 a) A solution of 0.156 g of
5-i sopropenyl - pyridi ne-2-sul fonic acid [ 6-nmet hoxy-5-

(2- met Hoxy- phenbﬂ(yc)luﬁer(deg/efp(W(udlyﬂro&yMl&etawdu?lgtﬁnéuhélz) 58 h A& cildn

acetonitri Ti C14 fql.l owed by 0.135
g of sodi Jhﬁlet()é CTeQ\‘ V%%z H%en s |uer%Er§¥\1‘F#‘ef581t"eW‘"’ﬁt heR JEPPYEGRAMYO 1O M of

Ti O 4 wer @Vgddieenropdmyl-piriding 2-swiémnic 2@ dmide os £ wiiitelsohid amiththessséntiatiher 0.1 n
of Ti 4 ware enddadpaithnd, &k Y94 (4 NS EPRE EWSH,0.5: 199)

The corresponding potassium salt was prepared from the sulfonamide on

15 treatment with potassium t-butylate in MeOH.

d) In analogy to example 1b), from 4-(4,6-dichloro-5-(2-methoxy-phenoxy)-
pyrimidin-2-yl]-pyridine-1-oxide (synthesis described in EP 799 209) and S5-isopropenyl-
pyridine-2-sulfonic acid amide potassium salt, there was obtained 5-isopropenyl-pyridine-

20 2-sulfonic acid [6-chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-
yl]-amide as a light yellow solid. ISN mass spectrum, m/e 524.3 (M-1 calculated for
C23H3CIN;OsS: 524).

e) In analogy to example 1a), from 5-isopropenyl-pyridine-2-sulfonic acid {6-

25 chloro-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide and
sodium methoxide there was obtained 5-isopropenyl-pyridine-2-sulfonic acid [6-
methoxy-5-(2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl}-amide as a
light yellow solid. ISN mass specirum, m/e 520.2 (M-1 calculated for CasHaN504S: 520).

30

Example 4

a) A suspension of 0.4 g of 5-methyl-thiazole-2-sulfonic acid [6-methoxy-5-(2-
methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide in acetonitile (5 ml)



25 for 3 hto conplete the reaction according to HPLC analysis. The
reaction mxture was cooled to RT, concentrated on rotary evaporator, the
residue taken up in AcCEt, which was washed with water, drigems2obaSO4
and finally renmoved in vacuo. The residue was purified by preparative thin
| ayer chromat ography, with AcOEt/ MeOH 9/1 as solvent system to give the

desired ppiggRpELrreny!l - pyridi ne-2-sul fonic acid [6-net h%‘/ﬁb&cﬁ @0
met hoxy- pﬁenoxy) -2-pyridin-4-yl-pyrimdin-4-yll-amde as a [l gﬁ " yel | ow
solid. ISN mass spectrum nie 504.2 (‘N#1 cal cul ated for C25H23N505S1:

4). 2 7 -13 P [ f th i
mat or i al - BT BROOT OTRKE T3 14 T st BB and 1 2455 of - Cuylemethyisy
5- i sopr opythipydeiat Rl sistfrowanitidedsohinssds aRTAlstpH sdjaitbesirrutral@ser i bed in

EP 799 209)4d;# “"@W{tﬂﬁ‘%wﬁéflY@B%eﬁgg?odreﬁm%ﬁ% 6&}_&5‘(1?5/?04 at RT and the

m xture was then reffuxe M nut es. EHRL P88t o R,

aci di fi ed sioldd teRjapd cenrenriCitedonia tdteryprarhutor. s residueacs eded wim AcOEt . The
or gani csl aggLcivasiasRegh W ey Wak, O [ ﬁ) r SOG4 and cqncentrated in
vacuo to give. (5-(1- hydrégk\%‘/-elt-%et hﬁf"“tgtahﬁ a?*fé%y#i“"%%&nr-e- R A g

ani de as y@&l19WedYESOBndtaswsprremarrd infaguc Te (avidaiwee hpitliaditofosilica gel
CBH12N2 B Scalidfa with QcOE/M 0] : Wl i ARIRHE ChribiRdtion of the purified fractions and
(5-(I-hydroxy-I - net hyl -etgyl ){Rﬂ% iridine-2-sul fonic acid _amde 1n CF3CO2H
(2 m) was“FEFTTREY T KO8R erstiredn el -iezolenenulienierdiGraethencd t o

gi ve 5-i sog_o'lr-mptén.w-plmnmkyéiﬁqﬁyrmiMtyﬁ@mimicﬁﬁﬁiﬂm’g &e &% t@?g‘M&%yk@lliﬁ@#dli@, whi ch
was essgnt e. ectru cal cul'ated for
CBHlON%%ZS!:bﬂngéf ?PD# rgméf)nf’eriegggir%?ﬁécﬁg{%g%ﬁ(‘tefl'#'s?gP{% ' 4)prepar ed fromthe

sul fonam de on 15 treatnment with potassiumt-butylate in MeOH d) In
anal ogy to_exampka i oftieamrdad g chl or o- 5- ( 2- net hoxy- phenoxy) -
pyrimdin-2-yl]-pyridine-I-oxide (synthesis described in EP 799 209) and
5-i sopropenyl - r.Ldi ne-2-suyl foni c .aci d_am de, potassium salt, there was
obt ai ned 5-i sop‘jﬁéﬁéﬁﬁqgﬁg}er‘\?’af%étﬁ’z"éoléﬁ’éﬁ?%]‘ﬁ%(Pééli’ada“o“ described 1n: Liebigs
[ 6- chl or 0- 8rf.ZLhewt, 1855 Spieenexy Hisidled-i0 2% pyintdis M A-(Y$0 mpYyddolFt € 2o

and Cl;was bubbled through the solution for 0.5 h while keeping its temperature below

15 -20°C. Ether (400 ml cooled to -15°C) was then added and after stirring for 5 minutes the

layers were separated. The organic layer was treated with liquid NH; (200 ml) and the

mixture allowed warming slowly to RT. The solvent was removed in vacuo to give

_5—methyl-thiazole—Z—sulfonic acid amide as an off-white solid. EI mass spectrum, m/e 178

(M calculated for C4HsN20,S5: 178).

20 The corresponding potassium salt was prepared from the sulfonamide on

treatment with potassium t-butylate in MeOH.

¢) In analogy to example 1b}, from 5-methyl-thiazole-2-sulfonic acid amide
potassium salt, and 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin-2-yl}-pyridine-
1-oxide there was obtained 5-methyl-thiazole-2-sulfonic acid [6-chloro-5-{2-methoxy-
phenoxy)-2-( 1-oxy-pyridin—4-y])-pyrimidin-4-y1]7-amide as a light yellow solid. ISN mass
spectrum, m/e 504 (M-1 calculated for C2H;6CINsOsS,: 504).

o
[&]]

d) In analogy to example 1a), from 5-methyl-thiazole-2-sulfonic acid [6-chloro-3-
30 (2-methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide and sodium
methoxide there was obtained 5-methyl-thiazole-2-sulfonic acid [6-methoxy-5-(2-
methoxy-phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin-4-yl]-amide as a light yellow solid.
ISN mass spectrum, m/e 500.1 (M-1 calculated for Cy;H;5CINsO;S5: 500).



yl ] -amde as a light yellow solid. I SN nmass spectrum me 524.3 (M1

cal cul ated for C24H20CI N5GbS: 524). e) In analogy to exanple la), from

5-i sopropenyl - pyridi ne-2-sulfonic acid (6- 25 2 September 2003

chl or 0- 5- ( 2- met hoxy- phenoxy) - 2- (1- oxy- pyri di n-4-yl)-pyrimdin-4-yl}-amde
and sodi um net hoxi de there was obtai ned 5-isopropenyl -pyridine-2-sulfonic
aci d | 6-wo0 00/52007 PCT/EP00/01660

met hoxy- 5- ( 2- met ho) cy- phenoxy) - 2- (1- oxyspyri di n-4-yl )-pyrimdin-4-yl]-am de
as a light yellow solid. 1SN mass spectrum mnmle 520.2 (M1 cal cul ated for
C25H23N3065: 520). 30 Exanple 4 a) A suspensjon of 0.4 g of

5-net hyl -t hi azol e-2-sulfonic acid [6-%@&@?&'&5-(2-

met hoxy- phenox < Eds - Fin-4-yl ) spyrimdin-4-yl]-amde in
acetonitile (Sﬂ ]%b %&gg?é\f\/néﬁ%gel;()ﬂﬁgﬁ? 1%&5)2(6‘8%%5%}:‘73 fﬁ@%‘%ﬁ’%ﬂ)‘? wrégyondi 4 was
treated subdeguently with 1.12 m of triethylam ne and 1.243 g of
t-butyldinmethylsilyl chloride at RT. The m xture was stirred 5 m nutes at
RT, its pH adj ustedledto neutral (by maddidpen of trietylanine), and then
heated to reflux for 60 h. The reaction mxture was cooled to RT and
concentgated o r [Ye eV ator. .Th si due was taken up in 5 CH2C 2,
whi ch Wgs subsg:aﬁ'é’r??ﬁyc’%grs lglg?lr'th égétﬁgégm d and water. The organic |ayer
was dried ovel,MiSO4 and the solvent ;phegoved in vacuo. The residue was
applied to a silica gel colum with AcOEt/MeOH 4/1 as eluent. Conbi nation
of the purifiedofiasithons and concentysaiion in vacuo gave the desired
5-nmet hyl -t hi azol e- 2-sul fonic acid [ 6- net hoxy- 5-

( 2- met hoxy- phedéiy) - 2- pyri di n- 4-yl - pyr #8i di n-4-yl | - ani de as a bei ge
crystalline solid. 10 I SN mass spectrum me 484.2 (M1 calculated for
C21H19N505S1: A8&Pesiysp &6%P%t i on of thelStarting material: b) 2.23 g of
5-nmet hybene-t hi azol i di ne-2-thi one (preparation described in: Liebigs Ann.
Chem, 1985, 58-64) were dissolved in 36% aqueous HCl (150 m ), cooled to
-20C and d ? was bubbl ed through the %glmgtlégn for 0.5 h while keeping its
tenperature bel ow 15 -20C. Ether (400 ed to -15C) was then added and

after stirring daﬁfule";’ MBS hE fbﬂowir)@ﬁﬁéédi\éﬁt@ %ar?ﬁ@ﬁlro%c%gin J&%\{Qﬁtﬂﬁ@ﬂ c layer

was treated with liquid NHZ (200 m) and the
manner;

Ingredients mg per capsule

15 Compound of formula (I} 25.0
Lactose 150.0
Corn starch 20.0
Talc 5.0

20 Example C

Injection solutions can have the following composition:

Compound of formuta (I) 3.0mg
Gelatine 150.0 mg
Phenol ) 4.7 mg

bo
(9]

Water for injection ad 1.0 ml



m xture allowed warmng slowy to RT. The sol vent was renoved in vacuo to
give 5-nethyl-thiazole-2-sulfonic acid am de as an off-white solid. El
mass spectrum me 178 (Mcal culated for CAHEN2O7S, : 178p.Sedenithe 2003
correspondi ng potassiumsalt was prepared fromthe sul fonam de on
treatment with potassiumt-butylate in MeOH. c) In analogy to exanple |b),
from 5- mgidyels2doli azol e- 2-sul fonic acid am de pOtaSSiun}éﬂ%ﬁmmﬁﬁg
4-[4,6-dich|oro-5-(2-nethoxy-phenoxy)-pirinidin-2-y|]-pyr| I ne 1- oxi de
there was obtained 5-nethyl-thiazol e-2-58tfonic acid

[ 6- chl or o- 5- ( 2- net hoxy-

phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrim dkémgleyl | -am de as a |ight yellow
solid. ISN mass spectrum nie 504 (M1 cal culated for CGH1I6CLN505S2:
504). d) In anati8dye obromeempt ef foayulafHane Sspetlbdin-3 hinhafMeglPl s1d £mni ¢ aci d
[ 6- chl or 0- 5,08 8@f benzyl alcohol. Thi ion i i i - '

(2- met hoxy- hg 9xy)¥2- (1- o?gl;/l-sf)li/s?frzzlsimrﬁlésl-ﬁgﬁlpﬁ)oyarclor?‘ltacli'?eﬁ-hﬁ‘{nﬁTg%ﬁ%edvélvﬁ'nd sodi um
met hoxi de %-ﬁéﬁ’g {faB 18Btfilsd ants thpconiaine Hpderdiressize Subtighrthe valed. @he Freon

[ 6- met hexyisTHgs@ved in the Myglyol-benzyl alcohol mixture by shakine. Thi i

met hoxy- phgonqx. % 2- %i(ggbyg%rl oﬁ n- 4-%} ) - pyr,iym' d_Iiu_rrl\% z'{-hiflsf{agr%m e'as a li ght
yel | ow sol Fa ] BQupie Slggﬁ FrURIche bsgephediMivideallyeul ated for 2

H19ClI N5G6S, : 500). 2 Septenber 2003 WO 00/52007 PCT/ EPOO/ 01660 - 15-
Exanpl eA Tabl ets containing the follow ng ingredients can be produced in a
conventional manner: Ingredients ng per tablet 5 Conpound of fornula (1)

10.0 - 100.0 Lactose 125.0 Corn starch 75.0 Talc 4.0 Magnesium stearate
1.0 10 Exanple :



Capsul es containing the follow ng ingredients can be produced in a
conventional manner: Ingredients ng per capsule 15 Conpound of formula (1)
25.0 Lactose 150.0 Corn starch 20.0 Talc 5.0 20 Exanpl e gaptdrihedobgn

sol utions can have the follow ng conposition: Conpound of fornula (ry 3.0
ng Celatine 150.0 ng Phenol 4.7 ng 25 Water for injection ad 1.0 m 2
Sept embeg, 20 00O 00/ 52007 PCT/ EPOQ 01660 -16- Exanple D_500 of conpound
of fornula (%? are suspended in 3.5 nm of Mglyol 812 it ER QY 6g of benzyl
al cohol . This suspension is filled intold-contai ner having a dosage val ve.
5.0 g of Freon 12 are filled into the container under pressure through the
val ve. The Freon 5 is dissolved in th&laegl yol - benzyl al cohol nixture by
shaking. This spray container contains about 100 single doses which can be
applied individually. 2 Septenber 2003 WO 00/ 52007 PCTIEP00101660 -17-
Clains 1. A conpound of forrmula (1) 5 wherein

1. A compound of formula (I)
O\\ /,o
ges ©
N -
5 wherein

R' is a heterocyclic residue selected from pyridyl and thiazolyl, where said

heterocyclic residue may optionally be substituted with lower alkyl or lower

alkenyl;
and pharmaceutically acceptable salts thereof.

10 2. Acompound according to claim 1, wherein R' is pyridyl, optionally substituted with
lower alkyl or lower alkenyl.

3. A compound according to any of claims 1-2, wherein R' is pyridyl, optionally

substituted with lower alkyl.

4. A compound of claim 1, selected from the group consisting of:
15 S-methyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl-pyrimidin-4-ylj-amide,
S-isopropyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl-pyrimidin-4-yl]-amide,
_ 5-isopropenyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
20 pyridin-4-yl-pyrimidin-4-yl]-amide and

5-methyl-thiazole-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl-pyrimidin-4-yl]-amide.



N 11 (1) R is a heterocyclic residue selected frompyridyl and thiazolyl,
where said heterocyclic residue nmay optionally be substituted with | ower
al kyl or lower alkenyl; and pharmaceutically acceptabl e sagls e&B@F?ﬁE 10
2. A conpound according to claim1l, wherein R is pyridyl, optional
substituted with [|ower alkyl or |Iower alkenyl. 3. A conpound accordlng to
any of clains 1-2, wherein R is pyridytl8optionally substituted with

| ower al kyl. 4. A conpound of claim1, selected fromthe group consisting
of : 15 5-net hirIcopypouad péamy ef didionsi lc2.selected from the group consisting of:

[ 6- met hoxy-5- (2- ngt ha henoxy) yridin-4-yl-pyrimdin-4-yl]-am de,

5-i sopropyl - pyri (TI? ﬁ’éetg%/l ‘Fdé'i‘ﬁ%“sé}%i’ﬂ‘c[a@ ﬂét’ﬁ%‘)@xﬁ-s(@- methrayyRlsRerox3) - 2-
pyridin-4-yl - pyﬁmnhd4?kﬁﬁuhkh@npgeﬂnﬁdésopropenyl pyri di ne-2-sul fonic acid
[ 6- met hoxcy- 5- (2- met hoxy- phenoxy) -2- 20 py ridin-4-yl-pyrimdin-4-yl]

-am de and 5- et hyllsdﬁﬂb@i@yﬁda‘reslﬂsﬁl@cm@a@@'[@—metho -5-(2- methoxy henoxy)-2-

[ 6- met hoxy- 5-( 2- h@@ﬁafhen XY) F ridjn-4-yl - yrlnldln f 5%2

Sept emb&r ZOOSPYH. r ﬁﬁ%dhﬂ BPEHIADT claims 1- 2, selected fron1the

group conS|st|ng 5- et ridi 2-sulfonic acid

6 et hoxy- 5 ( 2- netiRRRoPSHE R e s e E@-mexwwrf.»ﬁ(memow—phenw-ae,

5-i sopropyl - pypyridines-g--pttchizhih ot -@tiachif &- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- 5

pyridin-4-yl - pyrinidin-4-y|]-anide and 5-isopropenyl -pyridi ne-2-sul fonic

aci d L 6= ek Mox B o B RRERTY sehiceeB ol ot cRUEL i 4y |
5-methyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-

10 pyridin-4-yl-pyrimidin-4-yl]-amide and

5-isopropyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
pyridin-4-yl-pyrimidin-4-yl]-amide.

7. The compound of any of claims 1-3, which is:

5-methyl-pyridine-2-sulfonic acid [6-methoxy-5-(2-methoxy-phenoxy)-2-
15 pyridin-4-yl-pyrimidin-4-yl]-amide.

8. A pharmaceutical composition comprising a compound of any one of claims 1-7 and

a pharmaceutically acceptable carrier and/or adjuvant.

9. A pharmaceutical composition according to claim 8, additionally comprising any
active compounds selected from antihypertensive drugs, antiarrhythmics, anti angina,

20 antithrombotic and lipid lowering agents as well as antioxidants.

10. The use of a compound as defined in any of claims 1-7 for the preparation of
medicaments containing a compound as defined in any of claims 1-7 for the
treatment or prophylaxis of disorders which are associated with abnormal vascular

tone and endothelial dysfunction.



6. A conpound of any of clains 1-3, selected fromthe group co
5-net hyl - pyri di ne-2-sul fonic acid [ 6-nmethoxy-5-(2-net hoxy-phen

nsi sting of:
oxy)-2 10

amde 7

pyridin-4-yl-pyrimdin-4-yl)-am de and 5-isopropyl - yr'd'@ﬁsﬁxé@féFEUd% acid

[ 6- met hoxy- 5- ( 2- net hoxy- pheno) cy)-2- pyridin-4-yl-pyrimdin-

The conpound of any of clainms 1-3, which is: 5-nethyl-pyridine-

aci d [ 6- net hoxy-5-(2- met hoxy- phenoxy) - 2~ 115.
pyridin-4-yl-pyrimdin-4-yl]-amde. 8. A pharmaceutical conpos

2-sul fonic

ition

conpri si ngtia eqnpomnﬂw@hepnyamﬁen@ﬁtkdeﬂmmmuhdzdandtmalﬁhayaﬁﬁeuﬂﬁﬁﬁhL&

accept abl e caghi er gagsgg [Jvant. 9. A pharnmaceutical conpos
according to A iRk ﬁally conprising any active conp
sel ect ed fron1ant|hyperten3|ve drugs, antiarrhythmcs, anti an
antithronbotic and Fdapiids #.6wbehlop-adennsthasy-pbehoxgs- af;b)irbﬂhdaﬂ

f d f f
madi canent s Contai g & Easner PR ehie bedsroLlor e

treatment or prophyl axi s of sorders which are associated wt
vascul ar tone and endothellalvd#%functlon 2 Sept enber 2003 11.
for the preparation of the F%ﬂs described in any one of c
whi ch prgpcess conpri ses: reac

4, 6-di chl or o- 5- ( 2- met hoxy- phenoxy) 2 (pyridin-4-yl)-pyrimdine
appropri ate sul f onam dewhkreim@' gesde@hed oraaital,(11) 5 0 0 RNH

wherein R is as defined in claim1, in a suitable solvent in

ition

ounds

gina, 20

j-pyriddind he

aration of

1-7 for the

h abnor mal
A process

| @) s 1-7,

with an

() 2

the present

of a suited base, f ot howitabldplvfent irhibe preseetd ventitedibiake, $albhivesd bystihhiéat e i n

met hanol , or treatment with sodium methylate in methanol, or

b) reacting 4-[4,6-dichloro-5-(2-methoxy-phenoxy)-pyrimidin-2-yl]-pyridine-

10 1-oxide with an appropriate sulfonamide of the general formula (II)

O

A\

S
R'”TNH,

. 1. . .
wherein R’ is as defined in claim 1,

(i

in a suitable solvent in the present of a suited base, followed by further

treatment with sodium methylate in methanol and pyridine-N-oxide

15 reduction.

12. The compounds of formuta (III)

O\\Sz,o
R SNH o~
NT ™ ©
|
/
RN N~

N

()

wherein R' is as defined in claim 1, and pharmaceutically acceptable salts thereof.



b) reacting 4-[4,6-dichloro-5-(2-nmet hoxy-phenoxy)-pyrimdin-2-yl]-pyridine-
10 1-oxide with an appropriate sul fonam de of the general formula (11) 4 n
R NH 2 15 wherein R is as defined in claiml, in a suitabl §,50h4endodsn the
present of a suited base, followed by further treatnment with sodium

met hyl ate i n nmethanol and pyridi ne-N-oxide reduction. 12. The conpounds of
formula (11i) Wierein R is as defined in-20aim 1, and pharnmaceutically
accept abl eRff‘l I‘Fﬁ t hereof . 2 Septenber 2003 -20 13. The compounds of fornula
(V) 0 ~0 g ThRepRRarainoiformglae/ldef i ned in claim 1, and
pharmaceutically acceptable salts thereof. 14. Conpounds according to any
of clains 1-7, whenever preparedcpy 6he process of 5 claim12. 15. '
Conpounds accordi ng to any of cla® 1-7 for the treatnment of diseases
which are associated with abngfaett~yascul ar t@Pfe and endot hel i al
dysfunction. 16. The novel conpounds, processes and nethods as well as the

use of such conpounds substantiall\lJ 8$ crihed hereinbefore. 10
| (v)
=
| ~ N~ O
Nz |
O +

wherein R' is as defined in claim 1, and pharmaceutically acceptable salts thereof.

14. Compounds according to any of claims 1-7, whenever prepared by the process of
5 claim 12.

15. Compounds according to any of claims 1-7 for the treatment of diseases which are

associated with abnormal vascular tone and endothelial dysfunction.

16. The novel compounds, processes and methods as well as the use of such compounds

substantially as described hereinbefore.

10 ok





