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(37) Abstract

intermediates of formulae (I1I) and (V).

The compounds of formula (I) wherein R! is a heterocyclic residue
setected form pyridil and thiazolyl, where said heterocyclic residue may
optionally be substituted with lower alkyl or lower alkenyl; and pharmaceu-
-1 tically acceptable salts thereof, are inhibitors of endothelin receptors and can
; therefore be used for the treatment of disorders which are associated with
abnormal vascular tone and endothelial dysfunction; and the corresponding

amendments.
{74) Agent: WITTE, Huber; Grenzacherstrasse 124, CH-4070
Basle (CH).
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(1) M2 Septenber 2003 WD 00/52007 PCT/ EPOO/ 01660 1

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

PYRI DYL- - PYRI M DI NE DERI VATI VES, THEI R PREPARATI ON AND USESeterkbEXODEBLI N
RECEPTOR TS The present invention relates to het i

sul f onam le;srd%a %heir use as nedicanents. In particul ar ?Ef/ﬁ%ﬁ)ﬁlrﬁéosent
invention relates to conpounds of the forrmula (1) (1) wherein 5 R is a

het erocycl-i ¢ residue selected from pyridyl -and thi azolyl, where said

het erocyclic residue may optionally be substituted with |Iower al kyl or

| ower al kenyl; and pharnmaceutically acceptable salts thereof. 10 The
present invention also relates to a pharnmaceutical conposition conprising a
conmpound of forrmula (1) and a pharnaceutically acceptable carrier and/or
adjuvant. Furthernore the present invention relates to the use of such
conmpoundg it eErob N YSULFEREMIBY Ii-@RMETHo B di-¢ 2B MCK Y EMENG NG - T L8R IR Divr |
prophy| aprRIVANTVEN S DHETRT FRERARATIIONIARD USESAS IERBGTEEVINE ké:'?a_bm Wﬁ%ﬁgggg%wz tone
and endot helial dysfunction., 15 The present invention also relates to
processes for th reparation of .the conmpounds of formula (1). 2 Septenber
2003 WO 00/ 52007a|':3%11;‘/r EBONGTE6B r92tehte RifPoiim lerapidetand thiie®eAt i nvent i on
are inhi bi t onsdieimenddt hakicuar, degptensinvedtryrele@intoaeaniodhigdfyheiernuded) f or
the treatment of disorders which are associated with

\\Sf,o
R NH o |
N7 O :
. | {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).



abnormal vascul ar tone and endot helial dysfunction. EP O 713 875 di scl oses
sul fonam de 5 conpounds as endothelin receptor inhibitors. However, the
conpounds of the present invention have a hi gh ant agoni sRiSeppahisft@n0oBn
vitro and show unexpectedly high plasma |evels follow ng oral

adm ni stration. Unless otherwi se indicated the follow ng definitions are
set fortwaavazérustrate and 10 define the neaning and ﬁgqmomsﬁﬁ he vari ous
terms used to describe the invention herein. The term"lower alkyl" refers
to a branched or straight chain monoval @it saturated ali phati c hydrocarbon
radi cal of one to seven carbon atons, preferably one to four carbon atons.
This termis further exenplified by such radi cal s as nethyl, ethyl,

n-propyl, i 50pr ?I%’Ju:lfoHarQMEsVéf’thaﬁgwﬂYb’v?&no@%é, 1nhf%qdrs oge%cllotgﬁxg r(e)cepErE)Esr.e et erm

"l ower al kg_ refers toalo roup con
doubl e bond (&) “i“r?c‘f‘?ﬁ@‘nﬁb’lb?Pfsf-‘ﬁlefobWaTfﬁamTthaOftdeqonde'mhlarMeamom@taﬁIwythaccept abl e

sal ts" enbaBs@abAlstHarabnd @ &em@méﬁﬁ%no%%fﬂ%?; 863 disth ds[epsdlf%%lgﬁl i or

organic aC| ds Su"ﬁﬂ EH{SI’}/ .ochloric¢c aci robrom ¢ aci tric acid,

sul phuri®c SETEOUHHASHHGFeEN secepior mhihitops. 'ai@PVGVEf’ftb?‘Fﬁrtepcamriéiofthal?@ﬁ@tamd

acetic 20 aoiediioshiye hhigh aaﬁugdmstﬁcalfdtafcyﬁaﬂﬁbgnd SRANANRSSL AR A p18GT

p-tol uenesy% ?lh?({flowmn orq g t (—:[- |l i ke, which are non-toxi to l1VvIng
BvET JeRLigEtieg- i

organi sms with inorganic or organic bases such as
al kali salts like sodiumand potassiumsalts, alkaline earth netal salts
l'i ke cal ci um and magnesi um salts, N-methyl-D-glutamne salts and salts with

am no acids |ikg | 2. S 003 Cc)
00/ 52007 ng Epwegs[‘%h&w ?mﬁbﬁédgg? ?Pg‘ﬂ‘?’ggf’“‘k‘?’ﬁ are Segg?éﬁ‘tqbﬁfﬁ’één FF3h rel ates

to conpd iRfrthe meanips v scprsr hihavagioys tewh%msedrpd%scnbs the ine¢neico i C
resi due selected frompyridyl and thiazolyl, where said heterocyclic

resi due may opt Tha@tchyloler SilSieictitb@tranichdn clrQVi@x'%hlaJhlﬁﬁﬁ' m&fovhieNEhuRhkeny! -
The 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.



5 term"lower alkyl" preferably means nethyl, ethyl; n-propyl, isopropyl,

n-butyl, s-butyl or -butyl, nore preferably nethyl, ethyl or isopropyl,
still nore preferabl y met hyl or isopropyl, nost preferabbkysdpeirhydr.200Be
term "l ower al kenyl" preferably means vinyl, | -propenyl, allyl,

i sopropenyl, 1-butenyl, 2-butenyl or 3-butenyl, nore preferably vinyl,

- propenywo alidzgdr and i sopropenyl, nost preferably isoprapaesssboisé® Preferred
heterocyclic residues in R are 2- pyrid¥L and 2-thiazolyl, nost preferred
is 2-pyridyl. In a preferred enbodi nen the heterocyclic residues in R
are substitul edmbind Paniby dalpkotbn: Ovch QYFFI AL K e hoollal B eSS ,! k! bei ng

preferred. l @ ularly préferred resi ues
5- et hyl - p ?¥ﬂ1% %§F”15 i sopropyl - pyridine-2-yl,

S-isopropenyl -pyridine-2-yl and 5-nethyl-thiazol-2-yl. Mre preferred are
5- et hyl - pyri di Rb:sEhyderocﬁc-ht$ﬁtﬂ’u@p&)l’dctdﬂ)ffdndbﬂﬁiy2md th?a@@lyl where said

S ot hy - ot Sl atlopPle be R G B GRS ovlgwer ieavbiThed s
5- met hy & pyaridileveer ZU\yl prdgatpnteasuhahyilyetiplef-propadiseprapayntanths-tuepimul a (1)

o h lll a 180PL ! or
?Eem b S R L R L T

-i sopr opy PSOﬁy}W]dFWéLPZB%l@M}’GWt Yl élﬂqe(ljerm ‘lower alkeny] preferably means vinyl,
[ 6- met hoxy 4 ﬁjr()gen?ﬁﬁlmx ?XV))utgn)@ﬁ b?‘eﬂﬂ & %loutegﬁlr rlimglre | r@ferabw \]m)ﬁ m de,

5- |soprope ﬁ%% q onlc acid

(2- nethoxy pe b? PWHPH“WJVP“ﬁVF?W$HFﬁw44Vhﬂ—anlde and

5- nethyh)thlazole 2- sulfonlc acid

[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- pyr|d|n 4-yl -pyrimdin-4-yl]-amde. Mre

particularly prefalradeERNPAY LR in LY. Byrldd arldl Sudn Bt st PR SLTS- 2-

sul foni c aci
[ 6- met hoxy251Y(r gyl ierwiperprhembediiners hy hiwiauydic ydsidoys inR' dirsubstithiedartiide 30
and 5-i soptQRYhikyIRY v Akerdt, SHH 19RLG18FbHhn o
(6- met hoxy- 5-( 2- Hethoxy pﬁéhoxy 2rp 3¥ fh prﬁ-feanpyrim'din-4-y|]-am'de,
nost preferred is 5-nethyl-pyridine-2- sulfonlc acid [
6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2-pyridin-4-yl-pyrimdin-4-yl ] -anm de. 2
Sept enber 2003 PXiOQADRE6E BCTSBRPAR' QAGH Gethyl-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]-amide.

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.



-4 The compounds of general formula (1) can be prepared in anal ogy to known
processes or processes described bel ow and sumari zed in the foll ow ng
schemes | and 2: 2 September 2003

4, 6- Di chl or o- 5- (2- met hoxy- phenoxy) - 2- (pyri di n-4-y1)-pyrimdine (described
in EP O 799 209) can be transfornmed to the internedi ate of general formula
(I11) .- awowsehong 5 to scheme | - on reaction with an pERERRHERSL e

sul fonam de of general formula (I1), vvhglreln R is as defined in claiml,

in a suited solvent such as DVMSO or DMWF~at room terrperature or at elevated

t enperature andfﬂeﬂ:ohﬁ%u%seo?%@&?alqgm%l?getc:%jb%:]?r% are i anal%a{) assium

carbonate. The correspondjn f onam dés ca " above
reaction i HmF‘Efls"rﬁoéPmciﬁestq‘?&”fbe%P@OW@P%‘EF“Q@@FWG}IE lioﬁomg sdnemeal tisd 2:
Compounds of fo %igrkﬂ 6}11 III can be further transformed to conpounds of
general fornul 19 Rethexy P "tq’FY)a‘%dPUhﬁhﬁ”étﬂier@qlw(éesgl:ibtﬁemt such

as met hanoEP 0 32h20% cin Ki)e tr:ﬁlsfoREhed Mhz idtbrmedlfe df r;léﬂgraht%hﬁﬁig?ﬂ'ﬁl la€cording

sulfonamd S, nera for 1 ther_ alrea nown I n the '
literatre, ﬁg%nﬁ%re FoRcten nﬂmfrgpé’ﬁé‘?fb’é%i@ow“é&%mesq{Eaﬂw}adélédur es and/ or
can be dewhveldﬁnmncteﬁoquespbnﬂllrng aﬁﬁhﬂﬂ@ﬂx&ndﬁkh\é@b&\l&fﬁoﬂmmﬂ}d&y to a

known reac o v il dation wi.th n acidic
aqueous neEjéT%E) %ﬁé&ﬁﬁ'@&e %Q(fl &%g% ggueous |PTesepe %flaé?‘Eth%?ée Lot #espondi ng

sul fonyl chPiavivgesri@iia¢h can be transformed with 1iquid anmonia or aqueous
anmoni um hydr OX{. de to the sulfonam des. The correspondi ng sodium or
pot assi um sal t st REERTEPORHY gPvérnagndes camelpebe appilied irsabdi e aion pofassifum

al koxi d® i therprapprePEoRER o8 pbMeMimsash as net hanol .

Compounds of formula (III) can be further transformed to compounds of general

formula (I) by treatment with sodium methylate in a solvent such as methanol.

Scheme 1

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}



25 2 Septenber 2003 WO 00/ 52007 PCT/ EPO0O/ 01660 -5 Alternatively, conpounds
of general fornula (1) can be prepared - according to schene 2 - starting
from 4-[ 4, 6-di chl oro-5-(2-nmet hoxy- phenoxy) - pyri m di n- 2- yl p-September 2003

pyri di ne- 1- oxi de (preparation described in EP O 799 209) in a reaction
sequence anal ogous to that of schene 1, to give conpounds of general

formul a @dooseoPyri di ne- N-Oxi de reduction of conpounds gdrgmiRRids fornula
(V) can be acconplished with a reagent system such as Ti O 4/ Nal in anal ogy
to a nethod described.in :Chem Ber. § 647 (1990) or with a

trial kylsilyl c but i_met h IsI ride) in the
pr esen%:/e of ya sﬁllltét?g&%g(&%pso%ﬁw{lsg%??rfé °H“P1¥rﬁﬁﬁ% b tﬁccgréicé)’igotﬁl % rile as
a sol vent . SOEREP - setinsdeont 4r{46ydithdonoes I&B@d@ey@hwgbpﬁtmxdm -a1yH- 10 known

per se and m&-ﬂ%ﬁrde ﬂegﬁ%ﬂé@h&crl&ﬁtlﬁl td?@9acﬁ 199? on squenc n%yo%gl on w t_h

r educi ng ap %t rival ent or us eh aci d.
Schene | Pﬁf ac eme rM%&Oé?oaﬂd%cbﬁﬁ?éerﬁldﬁmma(\(n11) and forrml a (Vv),
wherein Rl is as defined above 1, preferably wherein R -is

5- et hyls- pyri di Pyeid2veyN- caxﬁdésreﬂaapfnctwbmwﬁmdilomgeanaylformeV)Eehmeoe

phar maceut tabl e salts ther new and are al so subject of

t he presen!tlc(\t%l hg‘%ﬁ ?@ﬁar?"g&t Y8 eﬁ‘BéPqﬁ %E@%W@Wt%@F@P&%@WGﬂ -6 The
i nhi bi t or yChemi Bﬁ-lrt1)23£ﬂ471(]rf?éoh@mpmhradsakk?lsﬂ}d)tmﬂnc& (fdr)exanplendot hel i n receptors
can be denmogh Ahad IRl Hoddls if BRrRERGIYLER SRR ST N8 Bl Ly

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

0
-~ \\/,

o O O\\ ,/O 1/ ~N
N7 ™ H‘,/S\NH.‘,
o i
| ~= N Ci O/J\
N~z '
O + N
- 0 4

\\ /
’/ ‘NH

— e

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.



. Inhibition of endothelia binding to reconbi nant human ET receptors
expressed in 5 Baculovirus-infected insect cells A cDNA coding for human
ETA receptors of human placenta was cloned (M Adachi, Y2-Séptefattd, 2003
Furuichi and C. Myanoto, BBRC 180, 1265-1272) and expressed in the

Bacul ovirus-insect cell system Baculovirus-infected insect cells froma 23
I fernmeMoo/sag02 centrifuged off (3000 x g, 15 m nutes, pci@roerbishours after
the infection, re 10 suspended in Tris huffer (5 M pH 7.4, 1 "M Md,)
and again centrifuged. After a further re-suspension and centrifugation

the cells are Stﬂ‘ﬁ@ﬁﬂﬁlﬂd) nti90Po ithe & ied at
-120C. The ceé&é di si nt éélr ztaltgg?me?] t%%éhggiggﬁg?gﬁ Ilf)ﬁk ﬁ@gheﬁih%&?mg{c buf fer

m xture is“th NOTRFAE USng é%?foPcfc}L@%‘ZjéSCdltbﬁh@ﬁlﬂm ng cycl e the
suspensi on is honpbgeni sed and centrifuged (25000 x g, 15 minutes, 4C).
After suspensmn 15 in Tr|s buf f er (75 mM pH 7.4, 25 nM Myd 2, 250 Yl
sucrose) 1;m . 3.5 /n1) are stored at

-85C. For I NQ & C ‘

t hawed &nd, afﬁé&@t\ﬁiﬂﬂi@bﬁﬂ&m@m ZOC and 25000 g for 10 ni nut es,
re- suspended in assay buffer (50 nmM Tris buffer, pH 7.4, containing 25 nmM
Mhd 2, 1 miv EDTAC eod508 tgbhimen BBy 1spep2o's af luminlaced@6vak clofiedt(M.s nenbr ane

suspensi on AGefH & .1V ."8nd 07, Fuldu@hpindat. r
1251 - endot hel,i E%éﬂ{)ecr ic Léc IVIr'I[ Q\Hfghxﬂo% EBR?%%E%%??’ f%gres"%&%ooo

cpm  final® &% W R\ AR ey p)fejwa#ac'li%n?wfeef msesagellyfbbar23dont ai ni ng
varyi ng coﬁneiahreahnealmrrﬁjuedbﬁ$loooargpmlﬂﬂd~,uté£f'@cy SERAL AR HeSnfedidd, fd out at

20C for r. ration o ree and
menbr are- b(t)“tjﬁdl%de(a P?—“S%Cffer gm%?%ﬁ?"r%@d{ IQILEPFbil’adﬁgP‘t“rCS{*‘i”dﬁe@@f@\?ér a gl ass
fibre fil térrtheThesusnhmdmrtamdycera:ufugvumrythef:elhefmmmdaedlh gho i the §drle

det erm ned sl 0 8e Lven in as_.the i.e. a
t he concen'tt)lrlaefrl t(r)lral ﬂ[%e%\el’]eélt\;\‘;rgﬂqIIE %d@ T?‘e Cglllsgie P A Frb h[e SBW%?“ lPﬁ%mspem fic

bi ndi ng of hipxenis kyBehmigye rswfeé &ﬂﬂrEOEI@@W}J(&uﬂd -dofingiimaviaa @8 theC50 [ nM <-
50<_ 50:5 S&pension is homaogenised 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.

S

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

I\
[#]]

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.

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

30



2 Septenber 2003 WO 00/ 52007 PCTI EP00101660 -7 11, Inhibition of

endot hel i n-i nduced contractions in isolated rat aorta rings Rings with a
length of 5 mMmwere cut out fromthe thorax aorta of adul © S4ptdmitier 26p8t 0
rats. The endot helium was renoved by lightly rubbing the internal surface.
Each ring was imrersed at 370C in 10 m of Krebs-Henseleit solution in an
i sol at edwieadois28thi | € 5 gassing with 95% O, and 5% CQ2. -lﬂ?;emir‘éﬂb'ﬁ%kdi c
stretching of the rings was neasured. The rings were stretched to a
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ing the endothelin concentration required for a half-maximum contraction.

The corresponding pAs value, 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
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capability of inhibiting endogenous endot helin binding, the conpounds of
formula (1) can be used as nedi canments for the treatnent of disorders

whi ch are assod@Bedd with abnormal vascul ar tone and endot hel i al
dysfunction. Therefore, the application field of the conpounds of formula

) could be heaft
(1) afdst compound | Peak concentration in Area under the plasma
of example rat plasma (ng/mL) concentration time curve
{ng.h/mL}
1 = 1’500 = 10’000
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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

12
[+ 1]

thts invention.

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.



-10 The pharnmaceutical conpositions nmay be adm nistered orally, for exanple
inthe formof tablets, coated tablets, dragees, hard or soft gelatine
capsul es, solutions, enulsions or suspensions. Adm nist rgtg%rﬁ@é}z@bgo be
carried out rectally, for exanple using suppositories; locally or

percut aneously, for exanple using ointnents, creans, gel s or 5 solutions;

or parenvergakdoys €.9. intravenously, int rarruscul arly, s]qpﬁgog,gﬁ;gysl Y,
intrathecally or transdermally, using for exanple injectable solutions.

Furthernore, administration can be carfed out sublingually or as
opthalrrblogical arations or as. an rosol, for exanple in the form of
a spray. For theH%ﬁ?’gméz?cgftfcglﬁcog}pof‘éfﬁp%?éy %f‘ié’d‘t‘frﬁ‘ﬁ)P’é‘{llé forfrageledn B har d
gel atine chpswl bl eoatdiiatdenplagtds hafd ctrheft[géleﬁxedfﬁapkm&éeﬂﬂdtms REykoadm xed
th ph i ent Ex I f
Wi phar IT@ICS% ehglg}n]; %‘.dlnnrﬂgt tion cgﬁ)%lgage garrle tq'?(gal?yggxmzrl n 3 anpl es o

sui tabl e exci pi ents eés or T &E 1N B4Psul es i ncl ude
| act ose, nﬁipﬂéﬂt@ﬂa%qﬁalbror@erqnmwm or keareple psinglbintoknsteamscgebard or :

salts t @erﬁﬁjtton§wrtp§1t%l1§r MY go'irﬁl:}itv&gl.\gfg H%Ms&ﬁ?fygébcggln%dslge capsul es

i ncl ude for exampl e vegetabl'e lid or liquid
pol yol s et @trathg &SPHFfﬁ@dF’@“ﬂIMéSH‘@thT@‘a@ﬂjletlh@c'abhsv@npwgFedheempse,|t may

however beadrhiqisGagen Enake cme@maﬁbﬁn&uallﬁon&%ﬁﬁaﬁblﬁlchl pfr ara3ht oBRlAt 1 ne
capsul es. For repar a n of sol utions and syrups, Cl pients ich may
b BB e

be used i nde Or\ﬂh?é‘rSP”@’ol yol s, saccharose, invert sugar and

glucose. 20 Fored USGHAN SoS it o FEELRL L WL o 1a, be uged, el ude
supposﬂtoorf%BPOtlaﬁﬁOﬂtbcarlesem mpentmitramebmslrmpm wnabhﬁmac&){ﬁhlp’hmts vvhl ch may
be used i pelufie ofrgf]gaﬁ?e%ga?ﬂ;.@n@%@kser%ﬂ%fé%ﬁc% el 5k oK R0l snogiﬁ;ga;dal .

sem -solid or. |1 qui ar naceu

cont ai n pré‘%‘é’r“@‘/ic?ftjulég@ﬁlﬂlée 1ast@ismmamegiarr@ Oraﬂgemtyes Steadof. Itils pngpasigesit sy
wetting agemt gweregbul sifiers, sweeteners, colorants, odorants, salts for
the variation of osnotic pressure, buffer S, coating agents or anti oxidants.
As 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.
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Spect ronet Iy andc VPGl B et EL g igsdectroml emppnt dass Sipcaymatoy ands ol ut i on
of 6.9 g sbblignfiesmdBOHr@3e0 nl) were added 14.52 g of

5-met hyl - pyri di ne-2-sul fonic acid

[ 6- chl or o- 5- (2- met hoxy- phenoxy) - 2-pyridin-4-yl- pyrimdin-4-yl]-amde at RT
and the m xture was refluxed for 5 days until conpletion of the reaction
according to TLC analysis. The reactio ] re was concentrated in vacuo
to half its volune upon which the cruggi??%gtion product precipitated as a
sodiumpgalt. It

was Slg) ifoi I tF 3 %d gf f by suction and dried in a high vacuum
The sol’d was dls<diPREPS &/gpé? ,‘“Wf?‘ﬁ‘ﬁeoﬁééoqrﬁ]éhﬁmdéﬂé&%ﬁ gofby addi ti on
of acetic acidbylyedipe@eiupbtiabiid g6-ichieeo-subinansyde-nes)-2epxtiaprisgd i nto
Me2d 2. Thﬁyr%ﬁlﬁnh%’l]l—a@ﬁgg aWargc{tlhgglli}?t\{l?g wa %fﬁ%a fcg:r%nd%?sngmrtﬁ‘%gnqplgtri]onaofr otary
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;Cla. The organic layer was dried over Mg,SO;, 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—S-(2—methoxy—phenox'y)-2~pyridin—4—yf—pyrimidin-4-yl]-amide as white crystals.
Melting point 225-226 °C. ISN mass spectrum, m/e 478.2 (M-1 calculated for
CasHuNsOsS;: 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

]
(&1}

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-



evaporator, and the crystalline solid that had forned was filtered off. It
was then dried in a high vacuumfor 12 h at 120 Cto give the desired
5-met hyl - pyri di ne-2-sul fonic acid [6 20 2 September 2003
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anal ysis. The reaction mxture 30 was cooled to RT and the sol vent renoved
in a high vacuum The residue was suspended in water (850 ml), acetic acid
(85 m) was added and the mixture was sE¥ammef for 30 ninutes at RT. The
solid that precipitated was collected by filtration and dried in a high
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was i ned 5- ridine-2-sulfoni
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slightly yellags;Sreystal s. Melting point 195-197 C. | SN mass spectrum me
506.2 (M1 calculated for GbH,5N505S,: 506). 10 Cl1H, 1IN505Si: Calc: C
59.16; H 4.96; N 13.80; S 6.32. Found: C 58.99; H 4.90;

Preparation of the starting material:

b} In analogy to example 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),



N 13.83; S 6.37 Preparation of the starting material: b) In analogy to
exanpl e 1b), from 4, 6-di chl or o-5- (2- net hoxy- phenoxy) - 2-
pyridin-4-yl)-pyrimdine and 5-isopropyl pyridyl -2-sul f onagiSiptgmbardoam
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et hoxy- phenaxdnlaer By iddi.Ré Sy;jl-Bgyrl mdin-4-yll-amde as a |light yellow
solid. ISN mass spectrum 4.2 (M1 calculated for C25H23N505S1:

504). 2 Septenber 2003 WO 00/52007 -13 Preparation of the starting
mat eri al : PCTI EPO0O/ 01660 b) To a sol ution of
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aci di fi ed gWetShisopropenyl-pyridine-2-sulfonic acid amide as a white solid which was essentially
pure. EI mass spectrum, m/e 198 (M calculated for CgH;oN205S: 198).

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-
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).

[\
wn

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)



5 diluted HCI and the product was extracted into AcOEt. The organic |ayer
was washed with water, dried over Na2SO4 and concentrated in vacuo to give
(5-(1-hydroxy-1-methyl- ethyl))-pyridine-2-sulfonic acid argdherasery2@obow
oil. El mass spectrum mnmle 216 (M cal culated for: CBHLI2N2CG3S 216). 10 c) A
solution of 0-1 g of (5-(I-hydroxy-I|-nethyl-ethyl))-pyridine-2-sulfonic acid
am de i nyGhgelH (2 m) was refluxed for 20 h. The sol yent was hen renoved
in vacuo to give 5-isopropenyl-pyridine-2-sul fonic aci'd’amde as a white
solid which was essenti aI I y pure. El “fdss spectrum nfe 198 (M cal cul at ed
for CBHLION2CRZS: pgn ot assi ym sal t was prepared from

t he sul fona?gnBt ateéﬁggsf% tp’réﬁ?"\%l %@ﬁﬁgg’ieﬁ 2408 pf apwyidimatetsdyl dy 1 n
anal ogy tocféo(rairpt BT De, mfxtlum‘-fd&s[u«ﬂx;eﬂ SdnmlutsslaoR’B -i{sHHRdj Qe rophena Xy -

d d 799 209 d
B Sopr oper s ‘W‘%ﬁ* RS He AR RRLR (IR ERE e Y o WZQ

obt ai ned 5c<10éqdm Eiem}lcownﬁrﬁpmn 2eotarysuifaratioc Theirebidue was taken up in
[ 6- chl ogo0- éH('@la,'mﬁclPlQ%(a)é smgcg}%w wgs‘hééi ot e AR a%d%va?\% )Tlg%zflg%lnc

Cl € was ]
-am de as [] MASS spectr ﬂ)ii
cal cul ate ‘Ffif)ﬂro"e@ﬂﬂ:f-@{)@ NBTB’Q‘GHS'ZZDOVE%W vlaﬁu%eré? ogydtteovaexm?pﬁ @ d stljca gélr om

gh: z;)gr gp?g&dﬁrgﬂﬁ'gimc@%gﬁge?j fapndselRat. ¢o§rﬁ)1na2%njf)fthe uéayﬁﬁi rf;r]act:ons and _ami de
and sodi un%”r?efrﬁﬁ‘%?’%gp‘faﬁ%?% W%ﬂf%%@ﬁﬁyi q&ﬁﬁ}%%éﬁlﬁqm$%‘4 E@er@ ?XYS | fonic
aci ﬂ [ 6- ‘. (2%1-11ethoxy phenoxy) 2- pynd)m -4-yl-pyrimidin-4-yl]-amide as a)be:ge crystal(l:ine so}fd - q
met hox X Nz, rrmal n- Yy am de
as a XU {5 H‘Tﬁf’gﬁ)c ofni’rc’il ef%}lé] (nhéégscgjgg %9?%%’% %2{9 4’§E¥ cal cul ated for
025H23N3065 520). 30 Exanple 4 a) A suspension of 0.4 g of

5-met hyl - t hi azglrgsadsiil Jradis€ar@ed flad-fziret hoxy- 5- (2-
nmet hoxy- phenoxy) - 2- (1 oxy-pyridin-4-yl)-pyrimdin-4-yl]-amde in

acetonitile (5 pt e 520 PCT/ EPQ0/ 01660_. - 14 was
treated subseq LPE AP $ (\%ngtrﬂﬂq?"ff"tﬁi ‘gfd‘?er'g‘é{“ﬁﬂf g‘fFF tiHdegersuaging Lispigs
t - but yl di ndthmydbeinl,yiP85, 58-64) were dissolved in 36% aqueous HCl (150 ml), cooled to -20°C
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-

o
[&]]

1-oxide there was obtained 5-methyl-thiazole-2-sulfonic acid [6-chloro-5-(2- methoxy

phenoxy)-2-(1-oxy-pyridin-4-yl)-pyrimidin- a- yl] -amide as a light yellow solid. ISN mass
spectrum, m/e 504 (M-1 calculated for C2H;6CINsOsS,: 504).

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).



chloride at RT. The m xture was stirred 5 mnutes at RT, its pH adjusted to
neutral (by addition of trietylamne), and then heated to reflux for 60 h.
The reaction mxture was cooled to RT and concentrated o2 Sept@hBén2003
evaporator. The residue was taken up in 5 CH2Cl 2, which was subsequently
washed with acetic acid and water. The organic |ayer was dried over MgSOH
and the WOI0¢8a807 r enoved i n vacuo. The residue was appl ired/droo/aused | i ca gel
colum with AcOEt/MeOH: 4/1 as el uent. j§onbination of the purified
fractions and concentration in vacuo gave the desired

5-net hyl -t hi azol e-2-sul fonic acid [ 6- rﬁt ho'ﬁ%-S-
(2- met hoxy- phenoxy) - 2- pyri di n- 4-yl - pyrs 4-yl]-am de as a beige

crystalline soki@... - ectrum. e 484.2 (M1 cal cul at for
C21H19N50551: j@%ﬁ‘f’ *%?%‘S‘E" gﬁf%ﬁg‘g’#“bt‘%g%‘f’%ﬁfﬂi‘gﬂ ?rfﬁf‘éﬁﬁf‘éﬂﬁc%)"“é% g of

5- met hyl erféan™¥i:azol i di ne- 2-t hi one (preparation described in: Liebigs Ann.
Chem, 1985, 58-64) were dissolved in 36% aqueous HCO (150 m ), cooled to
-20C and d ? wasedahbl ed through the,sakyki on for 0.5 h while keeping its
tenperature bel ow 15 -20C. Ether (40 cooled to -15C) was then added and
after stirringAor 1 Ut e e | r re separated. The organic |ayer
was tregt ed wt °R1Pi°gﬁ‘i"namﬁi%§’€%@o m ?¥‘§ﬁ30¥\'ﬁe m xture al |l owed war m ng
slowy to RT. Thesgol vent was renoved hfigpvacuo to give

5-nmet hyl -t hi azol e-2-sulfonic acid am de as an off-white solid. El nass
spectrum me Cébnstivhcal cul ated for CAHSN2O7S,: 178). 20 The correspondi ng
potassiumsalt was prepared fromthe sulfonam de on treatnent with

pot assi um t - buffylcate’in MeOH. ¢) In andPogy to exanple Ib), from

5- et hyl -t hi azgjl e-2-sulfonic acid am de potassiumsalt, and

4-[ 4, 6-di chl or S*8PPERECHBKY - phenoxy) - pPri mi di n-2-yl ] - pyri dine 25 1-oxi de
there was obtai ned 5-nethyl -thiazol e-2-sulfonic acid

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

phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrimgjn-4-yl]-am de as a |ight yellow
solid. ISN mass spectrum nfe 504 (M@Acrfnfltc%l ated for CGoH16CLN505S2:

fg4)c L D 11 andpaveston@iarERhefohBhing'ih 8hiEs LML 51BhAE M £echvstdngni ¢ aci d
( 2- met hoxy™'pH¥€hoxy) - 2- (1- oxy- pyri di n-4-yl)-pyri m di n- 4-yi]-am de and sodi um
met hoxi de there was obtained 5-nethyl-thiazole-2-sulfonic acid

[ 6- met hoxy- 5- ( 2rgredients 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
fwl]

Water for injection ad 1.0 ml



met hoxy- phenoxy) - 2- (1- oxy-pyridin-4-yl)-pyrimdin-4-yl]-amde as a |ight
yellow solid. |SN mass spectrum me 500.1 (M1 calculated for C2

H19ClI N5G6S, : 500). 2 Septenber 2003 WO 00/ 52007 PCT/ EPOO/ @1S&pfembetk3003
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 - 14/ ddss2deact ose 125.0 Corn starch 75.0 Talc 4.0P Bﬁ%ynlstearate

1.0 10 Exanple Capsules containing the follow ng ingredients can be
produced in a conventional manner: |Ingr¥&ients ng per capsule 15 Conpound
of fornmula (1) 25.0 Lactose 150.0 Corn starch 20.0 Talc 5.0 20 Exanple C
I nj ection solutions can have the fol | oBkafple@position: Conpound of

formula (1) 3.0 ng Gelatine 150.0 ng Phenol 4.7 ny
500'mg of compound of formula (I} are suspended in 3.5 ml of Myglyol 812 and

0.08 g of benzyl alcohol. This suspension is filled into a container having a dosage valve.
5.0 g of Freon 12 are filled into the container under pressure through the valve. The Freon

5 1sdissolved in the Myglyol-benzyl alcoho! rixture by shaking. This spray container
contains about 100 single doses which can be applied individually.



25 Water for injection ad 1.0 ml 2 Septenber 2003 WO 00/ 52007

PCT/ EPOQ' 01660 -16- Exanple D 500 ng of conpound of formula (I) are
suspended in 3.5 mM of Mglyol 812 and 0.08 g of benzyl Q'Séﬁ@hber'ﬂ@bg
suspension is filled into a contai ner having a dosage valve. 5.0 g of
Freon 12 are filled into the contai ner under pressure through the valve.
The Freog,xuelss gll ssolved in the Mglyol -benzyl al cohol mxture by shaking.
This spray con‘% ai ner contains about 100 single doses virti G XA e appl i ed
i ndi vidually. 2 Septenber 2003 WO 00/ 52007 PCTI EP00101660 -17- Cains 1. A
compound of formula (1) 5 wherein N 11 (1) R is a heterocyclic residue

sel ected from pyridyl and thiazolyl, W®e said heterocyclic residue may
optionally be substituted with | ower alkyl or |Iower alkenyl; and
pharmaceutically acceptable salts thereof. 10 2. A conpound according to
claiml, wherein R is pyridyl, optionally substituted with |ower alkyl or

| ower al keqyl . A%Fréogggrgggngu@ﬁgordi ng to any of clainms 1-2, wherein R is
y su

pyridyl, optiona stituted with | ower al kyl.
O\\/,o '
i ©
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.



4. A conpound of claim1, selected fromthe group consisting of: 15
5-net hyl - pyri di ne-2-sul fonic acid [ 6-net hoxy-5-(2-net hoxy- phenoxy) - 2-
pyridin-4-yl-pyrimdin-4-yl]-amde, 5-isopropyl-pyridine- 22§éBtEﬂBEP2(g}"3i d
[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) -2- pyridin-4-yl-pyrimdin-4-yl]-am de,
5-isopropenyl -pyridi ne-2-sul fonic acid [6-nmethoxcy-5-(2-nmethoxy-phenoxy) - 2-
20 py ridin-4-yl-pyrimdin-4-yl] -am de-aBd 5-net hyl -thi azol e-2-sul fonic
aci d [ 6- net hoxy- 5-(2- et ho) c- phenoxy) - 2-
pyri di n- 4- §1. - pyrempodind ofany ¢f daird -2, 2¢l8etpd Evipe the200Gp cdiBsistg o conmpound of
any of clainms 1- 25 se elct ed.frogm }fhe_ gr,oHp consi sting of.
5- et hyl - pyri di ne2 2V RYRIANSérsg ipBic reidnBxpe horp St meshxy e fy))- 2-
pyri di n-4-yl - pyyridihci-k-gyrithiddn a1l dghid&§- | sopropyl - pyri di ne-2-sul foni ¢ acid
[ 6- met hoxy- 5- ( 2- net hoxy- phenoxy)-2- 5 pyridin-4-yl-pyrimdin-4-yl]-am de
and 5-i sopropenyl 5{3upir6ylgryZidei- 1 -9alifeniagdid [6-methoxy-5-(2-methoxy-phenoxy)-2-
[ 6- met hoxy- 5-( 2- m;ﬁt hfx])g-)phendgéy) - ﬁ p%‘{%gj( r[1 4-vyl -)E)Yyr i(mrgien-oﬁfl e?o}fyz)am de.
6. A coftpound BYFIHRyEFPEImRIdiR-dYIEam ed fromthe group consisting of:
5-net hyl - pyridi nez2-sul fonjc acid | 6-pet hoxy:5-(2-nmet hoxy-phenoxy)-2 10
pyridi n-4-yl - pyri ?ﬁ‘ﬁipﬁ‘-’féﬁ"ﬂ")’Y%ﬁ‘i“a'e’-'%Hg’E“&fi% Hr Byt ( #imethovis By b 2aci d
[ 6- met hoxy- 5- ( Byritihhoxypphaidin ey} dmigyri din-4-yl -pyrim din-4-yl] -anide 7.
The conpound of any of clainms 1-3, which is: 5-nethyl-pyridine-2-sulfonic
acid [ 6-nmethoxy-5-(2- hoxyz phenaxy) - 2- .
pyri di n- 4- {5/1 -%‘fPFH%(Od‘.“g% 29 i{i‘gﬁﬁ“&g‘.‘g’é?l%ﬂeﬁ%tee&iwﬁé?n%iﬁfd%fi tion
conprising a conpgypsnaf ong | i e 1- 1d A _pharnaceutical ly
acceptable carrier. angﬂogﬁ%j uvartlli&gm% AT Hmcho%?% (2 oxy r(’:henox}%ai
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.



9. A pharmaceutical conposition according to claim@8, additionally
conprising any active conpounds sel ected from anti hypertensive drugs,
antiarrhythmcs, anti angina, 20 antithrombotic and |ipidJeygeipgr AN S
as well as antioxidants. 10. The use of a conmpound as defined In any of
clainms 1-7 for the preparation of nedicanents containing a conpound as
defined in any of clains 1-7 for the traganent or prophylaxis of disorders
whi ch are associated with abnormal vascul ar tone and endot heli al
dysfuncéI [ oh(;i- Zxﬁepﬁdseﬁinehe Qﬁ@?oraﬂjﬂz? oAlt}permmrfd@rcl\iffhEﬁﬁﬁﬁaayahé efciffnstibg )
conpounds desghli i one of claims 1-7, ich process conprises: a
reacting 4, 6- ?jvihé‘%?pé(r)%e-g%?%%-[)ﬂ%f‘hoxy- phenoxy) - 2- (pyri di n-4-yl)-pyrimdi ne
with an appropriate sul fonan de of the general formula (11) 50 0 RNH (I1)
2 wherein R is ak uefiingd6idicldba-m(2;methody-phetaty) @ -gplridntd-jippyimiginesent
o mamal 00 o5 L SR L nanibE B AR Yl R0 (f TPV Ate T
4-[ 4, 6-di chl oro-5- (2- net hoxy-d)henoxy) -pyrimdin-2-yl]-pyridine- 10 1-oxide
wi th an appropriate sul fonam de,Bf the general fornmula (11) 4 n R NH 2 15
wherein R is as defined irh;o#%i\ , in a suitable solvent in tf@ present
of a suiged base, followed by fu er treatnment with sodiumnethylate in
met hanol and pyri di ne- N-oxi de reduction.

wherein R is as defined in claim 1,

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

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\
1/8\

R NH (‘“)

2
. 1. . .
wherein R’ is as defined in claim 1,

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' O NH o~
O
X
Nl (1)
—
X7 N ol

N

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



12. The compounds of formula (Ili) Werein R is as defined in claim1, and
phar maceutically acceptable salts thereof. 2 Séptenber 2003 -20 13. The
conpounds of formula (V) 0 ~0 R ~S..NH wherein R is as de§éfigslobiogi m
1, and pharnaceutically acceptable salts thereof. 14. Conpounds accordi ng
to any of clainms 1-7, whenever prepared by the process of 5 claim12. 15.
Conpounds according to any of clains 1-7 f30-the treatnent of diseases

whi ch are ﬁfsgﬁlated mné? nornal vascul ar tone and endot hel i al
dysfunction ¢ fREPALBY @9, processes and nethods as wel | as the
use of such conpounds substantlally as descri bed hereinbefore. 10

O\\S/,O
R NH o~
N Xy
| (V)
—
I\ N 'e)
N~ |
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



