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ANTAGONI ST € present invention relates to heterocyclic sultonam des and
their use as nedicanents. In particular, the present invention relates to
conpounds of the formula (I) O- .0 R~S<NHO- N\ O(C\ (I') NI N wherein
It~ is a heterocyclic residue selected frompyridyl and i wher e
said heterocyclic residue may optionally be substitut edmﬂ‘mﬂmmmmmﬁl kyl or
| ower all:enyl; and pharnmaceutically acceptable salts t . e
present invention also relates to a pharmaceutical conpositi8®itonprising a
conmpound of forrmula (I) and a pharnaceutically acceptable carrier and/or

adj uvant 4-HETEROCRCLYOUFONAMI DPL-SSRETHON Y8 e(B-MBTHOK'IPHERDX Y) <2-P I DVSPYRTMIB tE)
CONPOUNJBERIVATIVER, PHEIRaPREPARATION ANR AISE AScENDOTHELIN tRECERTIOR SANTRGUNISTS

prophyl axi s of disorders which are associated with abnormal vascul ar tone
and endot helial d j . 1~ . hr t Jinvention al relates to
processes for the%{%{"é*g%b%‘? .iO%‘rtlljoSfr gi%ﬁ%bet%chgfreg%ﬁﬁh&sf"o?mfn d?er?ﬁ‘f‘% r)u.be ©n addi ti on,
the present inwdEamEms Ip @pricelsr, thy Rresspt ihvmhtibo relathetogpmpbyrida of the farnuilal)
therapeutic treatnent of disorders which are associated wth abnor mal

vascul ar tone and endot heli al O\dyﬁ unction) which nmethod conpri ses

adm ni stering a conmpound of F{,grSrulNﬁ 20 (1) te a human being or an ani mal,
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wherein
5 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 The present invention also relates to a pharmaceutical composition comprising a

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.

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

compounds of formula (I).

In addition, the present invention relates to a method for the prophylactic and/or
therapeutic treatment of disorders which are associated with abnormal vascular tone and

endaothelial dysfunction, which method comprises administering a compound of formula

(AR
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20 (I) to a human being or an animal.




PCT/ EPOO/ 01660 The sul fonam des of the present invention are inhibitors of
endot helia receptors. They can accordingly be used for the treatnent of

di sorders wwoodis2ea7e associ ated with abnormal vascul ar t orrCTARdo/eGelot hel i al
dysfunction. EP 0 713 875 di scl oses sul fonam de 5 conpounds as endot helia
receptor inhibitors. However, the conpounds of the present invention have a
hi gh ant agoni stic potency in vitro and show unexpectedly high plasma |evels
foll owing oral adm nistration. Unless otherwi se indicated the foll ow ng .
definitions are sethek@lfdnAmlides bf thel plekdl thvemibnlfe MBS JfkgddiRdiniragpRRd scope
of the various terns used to de@grl be the in nt(#gn F,e{l'el n. The tegm"l ower
al kyl " ref er s R 3P HeaiutlPedise s oF the drretmeambobfisnatros yhehpregsietirad wh

al i phati c hydbaocanilensculationahndéndotieliil dyseweion EPrdom3 835 aisdosepsudorimidky one
to four carbon _at . This,. term.is furt.her .gexemplified by ,su radi cal s as
rethyly ot byt OB B el By i SRR e e qthgt i BREE e

li ke. 15 The megntioh heveerhigh kergphistic pdtemcy in vitra ahdvherw e ekpdcteglydigh pontaai ni ng
one or nore de%'fSllQQHgéx)al &dﬁaif-‘ﬂﬁa@&n‘ﬁw ene chain. The term "pharnmaceutically
acceptabl e salts"” enbraces salts of the conmpounds of fornula (1) with

i norgani c or organic acids such as hydrochloric acid, hydrobrom c acid)
nitric acid) sul phuric acid, phosphoric acid, citric acid) formc acid,

mal efi ¢ aci d, acetUnles?othaniskindivared thie follaevirg)definitibAg dre seddreh to illustrate and

met hane_suIIBhO éﬁ%eaucelrgéan&#agh %Iceorﬁ? ?Ptth Uz?rpolu t? Isgsegrt]cgi ﬁtspr?bét klen’venvt\ﬂln%gre%r.e
non-toxic to TivIing orgaRni Sns. ar SO 1 nct udes “safts Wi 'th i horgani ¢ or
organi ¢ bases such as alkali salts |ike sodiumand potassiumsalts,

al kal i ne earth netle g tower plikd” refgre foahrardedaigaighl Fhaipmprovalent saturated

N- et hyl - D- gl uipBAtid 16 dscth foon MiicaS 8 dns tibevbh @b dMQutatas, Peefdrhilf ol Q@ifdlirk@boh ySi Ne

and the |ike. / 0/ S20Q7 PCT/ EPO! 660, -3.More particul arl t he
present i nven‘ltf”b’\r"/r\qrhé’lté‘t“é?%’éheéfb’ﬁfﬁ?ig&g&}%’f“d? ﬁ"éh‘i'\i/géf’/g‘e%t ﬁtg‘%?'ﬁa"'(Pfglf),yl’Merei n R~
i s a het er ocyisbpropylesbatykes-betyk cbeq! 4mdabe liker i dyl and t hi azolyl) where said
het erocyclic residue may optionally be substituted with |Iower al kyl or

lower al kegyl. Therw (&g Mwd-QWehy8tekeH to aﬂ&@ér%fl@lt%rbfu re@az?lggg%cgl)n;&%ng%’lhg/l

n- propyl > i sopropyl, n-butyl,. s-butyl or t-buty

et hyl or isop‘?‘ﬁﬁ%‘)onéfsi) M thﬁﬁ‘?“@e‘?ﬁ‘gﬁ‘é‘r ably methyl or isopropyl) nost
preferably nethyl. The term "l ower al kenyl" preferably neans vinyl,

1- propenyl, al |yl )ThHesapr ppemydceutitallyuicapydble s2ltd) enbragés salts of theubmpyltindswbr e

preferably vi . . . i : r

i sopropenyl . %anraépgi‘ﬁﬁgQ%‘é%‘é?%)!?réérfl?ggc};esgggzﬂsg@gﬁﬁhﬁlErgc?&é hga%§ﬁ“§§%‘é{%ind
2-thi azol yl, iréeacph edlphyricaicidsplospharicayid, citris agidpfoerhisrariddmealpisagidmesiic, t he
het erocycldoC 5 &8isQuefitc 4, BrtaRE GcidUh&hddeMiStbnY dcld, b RUBEN AN dniOdcid AWRke

al kenyl, wth_lI ovxﬁr al kyl bei ng]_"preferr_ed. 1@ Parti cu&arl}%, preferred
residues R allk BDIGREMyIONFFIF g idngrorganisres. [tajsgimshidenspts yithinosgapic or

5-i sopr openy! eyiit Basaesulh ¥ allafidalbslike sddibmiahd patadsiun yalts, alalice qarthaekdl edis ar e
o-met hyl - pyrigi ner -y elmclzn515 'nség%rngﬁ sl, NENEh A HET S X e 208 21 salts with amino acids
5-|sopropenyl-pyr|d|ne- ﬁ Ul nore preferted:ar &

5- met hyl - pyr i dkevegifting] lysimern8 thessldger opyl - pyri di ne-2-yl. Most preferred is
5-nmet hyl -pyridine-2-yl. ?0 Particularly preferred conpounds of forrmula (I)
are 5-nethyl -pyridine-2-sulfonic acid

[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- pyri di n-4-yl -pyri mdin-4-y1J-am de)

5-i sopropyl - pyridi ne-2-sul fonic acid

[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2- pyri di n-4-yl pyri m di n-4-yl)-am de,

5-i sopropenyl - pyridi ne-2-sul fonic acid (6-nmethoxy-5



2~ (2- et hoxy- phenoxy) - 2-pyridi n-4-yl-pyrimdin-4-yl]-am de and
5-net hyl -t hi azol e-2sul fonic acid
( 6- met hoxy vwap bgs2pt hoxy- phenoxy) - 2- pyri di n-4-yl - pyri m di npdrppeduips de. More
particularly preferred conpounds of formula (1) are
5- et hyl - pyri di ne-2sul fonic acid -3-
o e ey o U E R R ROSRY e eR bl hiBn fates B¥bREb AT of b 252 de 90
( 6- met hoxy- 5-foanuet{hoxhergghenoxy) - 2- pyri di n4-yl - pyri m di n-4-y1J- ani de) nost
preferred is 5-nethyl-pyridine-2-sulfonic acid
[ 6- met hoxy- 5- ( 2- Mt ROXrdPBGRARYsid e sBéEtk Al BmpydliyiANd tHALlD whesélshigam de. WO
00/ 52007 -4 PCT/ EPOQ/ 01660 'The co unds of "gener al forr)FuI a (1) can_ be
prepared in afHEIOYFIIES mﬂwweggiééu‘eﬁﬂnﬁﬁfgw%@@@r #kd oF lopwsralbarbwhand
Z u gTY?]_F [ rZ] Fd5i nemenotvedt drllqum mfﬁﬁa@b&ﬁa) a; eyl _e%fyl, nzroplyl, isopropyl, (rjtfbutyl, sabutyl or bed

, 6-Di chl oro-.S (2- net hoxy-phenoxy) -.2= (pyri di n- 4- - [ in escri be
in EP 0 799 igﬁg%c’&ﬂreﬂ’é%ﬁg‘m%‘?’ﬁrﬁ&"’! é‘p‘%/‘FPé%’Yr\'tsHP ﬁ’é’)&? Bitlerably ‘Bé‘ﬁ%‘ L formul a
(1'11) - accorishpngpyl,onest preefepably methyl: Ehecterrofflowiet dikennl” ppgferally maetss wmlf onami de
of general foy. L), N KR < i ned. | | _ai I ui ted
sol vent sucholagwlglg?)l(lg@ e 8%%&'&?1586”@1{ Z?r%%?‘%%?&%&éﬂ éFEl\J/ez}ietrg%, ol
t enper at ur e andrdpanilipdyland deptopent moss grefaeblpiserropadh as pot assi um
carbonate. The correspondi ng sul fonam des can al so be applied in above
reaction i*h formof 10 their pre-formed sodi um or potassiumsalts.

Co ds of f | ]l be .further t f X ds of,.
R L R e
net hanol . Schepgidyl.lln @preirred enBoRimen@the RterBeyklit redidides G RNurk substi@EedWith

het erocyclic |gylf Wg@ &S, aggeinz@{;}gﬁﬂjwefr Q&E“rﬂgﬁggkéfé"ﬂ e either already known

inthe literature) ‘prepare a nmanner ous to established procedures
and/ or can be derived from correspondi ng nercapto derivatives in analogy to
a known reaction sequence conprising oxidation with Cl2 in an acidic
aqueous madi um suRhiakidipkdiéred ragdieo RS artelGl methyl-pyrigind- 2-y1e5-dopopgpondi ng

sul fonyl chl or irqj(lese nsf.or

ich can be tr. med.-wi th,li.gui ni a .or agueous
anmmoni um hydr %I e'%f’ 5 'ﬁsec’péolﬂe?)g? in lcrllé'sz.'ylfﬂg52:"6‘%?%%‘3%%%&#?@%5ipﬂer%rf)erd te
pot assi um sal $-setiyh ppadiob ol teepuopi prddivedtyl wid risopipemyl-prrigioe-2diStith
al koxi de in an,ARRERRE &eS-mahM§YtidRe 2 13Rd BRIPAIYN-pyrfdne-2-yl. Most preferred

is 5-methyl-pyridine-2-yl.

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



WO 00/52007 10 PCT/ EPO0O/ 01660 -5 Alternatively, conpounds of general
formula (1) can be prepared - according to schene 2 - starting from
4- (4, 6- di chwonwser 2- met hoxy- phenoxy) - pyri m di n- 2-yl ] pyr i BECTERO/O1EEG de
(preparation described in EP 0 799 209) iy a reaction sequence anal ogous t~-
that of schene 1) to give conpounds of general fornmula (V).

Pyridi ne- N- Oxi de rgdushbOihddbf saeRPisnsalaqf) c%%ﬁ@kgﬁ&fn%hl@g}(t\f)kn@ﬁﬂ be

acconplished with a reagent sys uch as Ti to met hod
descri bed in RERESHES peprocepsesyl es&&ﬁed{g E@mdsummws ng %W%W&P@\%ﬁ BRBri de

base) “such as 71 depieklirna 2 onibeRend gher Py B PR B R e estn o
met hods for plgll?Omml\hﬁdedansfeme_;@emh&mtrmadlag kfiganerapformsle (B d aconging se,
for exanpl¢) galalyl n*%?&fag%ﬂ@tampp%{grisﬁ%qwoﬁ'a&megﬁfgg, LA Aguaoent s such

as trival ent phosp od ~ 0O
O R ~S~NH O- Vheip R mmsrieﬁ«mzn plaim N i syitefl solyent sygh@s DMYO or PMFagropm N~ | v
o+ 150 ~, @mlgera&rm z@elevéted tempeiatllre Qfd\ln"thé/pr-gﬂﬁcé SHaQLitRMHa8d @sh &f above

formula (111) andfornl;u , Wherein is as defined above 1, preferably
wherein R~ i sSPHITEIHRF Oﬁ’??‘r d| ne-2-yl or 5 i sopropyl -pyridine-2-yl, and the

phar receut cal |y agecptabl aRehiatleh.eoh ALS IHNhae.ahag S Hhkeg o

10  their pre-formed sodium or potassium salts.
Compounds of formula (II) can be further transformed to compounds of general

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

Scheme 1

\Y /,
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The heterocyclic sulfonamides of general formula (1I) 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 HCI,
to yield the corresponding sulfony! chlorides which can be transformed with liquid
ammonia or agueous 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.
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-6 PCT/ EPOO/ 01660 The inhibitory activity of the conpounds of fornula (I)
on endothelin receptors can be denonstrated using the test procedures
described Qeygisdpbter: 1. Inhibition of endothelin bindi ngrisped@genbi nant
human Efg receptors a ressed in Bacul ovi rus infected insect cells A cDNA
codi ng for human ETA recept ors of human p acenta was cl oned (M Adachi ,

Y.-Y. Y Y. Fur hi to 1265-1 d
Vi the Baohl ovi 1 valt sl Saroubot SRR iR P i el SRR T ieise
froma 231 fetheerierstaating feen (i Gediddorof5-(2- aemexwp@wm pyirimidms)-yl4-C) 60
hours after hpr(:i‘dmp eo%clecep)ef)argn%n d%?r?lpe%qg E?O 7?%{({9') %n étleo LﬁleHMan ogo7us

m Myd z) agal n cent e- susp ens
centri fugatl @nﬂtah@fbel@lmesl msavﬁsmp@ndétbflgnmsﬂ(ﬁormula)(fv)t he sanme buffer and
freeze-dried at -120C. The cells disintegrate when the suspension in this

hyplot otmh c puffer nyrmlmm Ofidé l‘hﬂ\d&ibé) o%fcb@po@td@ ep@akﬁﬂfo%g%éey Ehnyeng/ t hawnt ng
cycl e the suspensi eni sed a nut es,
G0 Cafter s dEpBRUR i A RRERR SR ot a o) Pelobi s Bedinf haseaheT B0
sucrose) 1 mChami Berot23, ¢47r( d)Q&@l)mrmtrhtaetnhlkplkllyua:hk&xcE (fry/erdmpplgr e st ored at
-85C. For th

Chawed and,  dPrapafy i BoribOlh WeISRac o £ QuR R ieh R GRAL AN Sn” ©

r e- suspended With ﬁﬁgayllbaffi@ive(ls@twrﬂﬂthgls BUTPD’Edl)iCTBHOXId#)ie@UEQTGHW g 25 M
MC 2, 1 oM ERTAn 38%e AnPebrhorse ¥y éﬁfn‘ﬁg gaQalﬁt Bl dginatiof @r Fldlucttin il S

menbr ane suspensi on contaj ning 70 protéin are 1ncubated wwth SU |1
of ' 51- endtHEIMEASTEHVER P %‘V%JEQHR?PfFS}‘OZ?GemEPNﬁ?/BF)mHHS inaddy puffer (25000
cpm tinal concentration 20 pM and 100 Il of assay buffer containing

varying concentrations of test conpound. The incubation is carried out at
20C for 2 hours o }%Fn 4C for 24 hours. The separation of free and

menbr ane- bound ra igands is carried out by filtration 25 over a gl ass
fibre filter. The inhibitory activity of conpounds of dobrml a (1)
determined in this test prqﬁedure h3 given in Table 1 é§’the | Cso, i.e. as
t.he concentration [nM which i rew red ‘{\SOOI nhi bit 8% &1 t he ecific

bi ndi ng of t 25l -endot hel i ConpOURe, of exanpl e¥R3| < _ b50<-
50<_ 50 30 WD 00/52Q07 C'IJEPO 560 WY 17. Inhibit jon jof
endot hel i a-i nduced NRyaciNon€! i N9 solated Tat a '
l'ength of 5 nm werengut)out fromthe thorax aorta |of
rats. The endothel3 dmwas renoved by lightly rul@b’l+ the internal surface.
Each ring was imersed at 37Cin 10 mM of Krebs-Henseleit jsolution in an

i solated bath while 5 gassing with 95% OZ and 5% CO~. The i sonetric
stretching of the rings was measured. The rings were sbreﬁched to a
pre-tension of 3 g. After incubation for 10 m nutes vmth the t est /eorrpound
or vehicle cunul ati ve dosages of endothelia-1 were a(ﬂjed he act i vity of

the test conpound was ascertai ned by the observed shift t of the
dosage-activity curve of endothelia-1 i+the—presence OH
concentrations of antagonist. This shift to to the rati o",

DR) corresponds to the quotient fromthe ECso val f endothelia-1 in the
presence and in the absence of antagonist) with ohe~ECso vdl ue denoting the
endot helia concentration required for a half maxi num contracti on.

15
The intermediates of above formula (II1) 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.



The correspondi ng pA~ value, which is a neasure of the activity of the test
conmpound) was cal cul ated using a conputer progranme according to the

fol l ow ng iwoegswén on fromthe "dose ratio" DR for each inch/Egooorsso
dosage-activity curve. pA~ = log(DR-1)-1 ogg ant agoni st -concentrati on) The
ECso of endothelia in the absence of test conpounds is 0.3 nM The pAz

val ues obtai ned W'FH% nﬂﬁﬂi’@&'y“aélﬁut?%f %@E(‘Sﬂﬂlbé\n{dk bf i%ErﬁulQ'(Ig%H eh@otfmnﬁl r@&blo?é’“ ng
Tabl e 3. 20 Tabl e r%ougd exa

phar macoki net f"‘@s!’edime’ﬁ% Ststngehs %StPn@ég‘FSsr eé‘ﬁ*béégﬁreg‘@ er25 The
phar macoki netics of the newy synthesised endothelia receptor antagonists
were assessed in ~Nistar rats. The test conpounds were dissolved in DVBO at

a concentratipn Al . , qe af of 1
i/ kg body Wep %h%uf@/dﬁen ei%cmﬂ bindnit bl 25 @iﬁ%@é&
admi ni steréd per tsarrpl es were coI lected from the

retro-orbital sinus at 1 and 5 h post 30 dose in one rat, and at 3 and 7 h
post dose in the otFHaMNAcgding f‘ﬁhélﬂﬁf’tﬁ oFecePtPEokhymen placentayasslonehidl e was

col l ected fromuhat, hr -NaVsnghy. Hueaehi apwccwamot&%lwm 1\3@512651I1i7@¢mﬂex9&ssed\/\0
00/ 52007 _$_ PCT/E /01660 Gri fugation

D
at 2000 g at ‘PAE" FHPOYE U ReCTE Tﬁg S%%llgé’éus\/\}\é?étegé'?@é‘gls?%’ i ve drug
rel at ed mat er feathentirt dne eenbiifogsisHl/ (B0t sp d5 onmttb¢e4‘b])rtﬁdihngrsafuerpb¢ :mfelcmm od-

test ed compoundse 2Rk foltel (M BROTDL RARMIEIAHEEAN AhBin AR LAl T on of

pl asma sanpl es arison on c roms5s
control rat pftﬁﬁlﬁareswm@@uowmcqeﬁmt@arﬁlaeéﬁklsfaa@Mmpd@qi mt&?@ mléétheéem@ounds

Sel ected findpias aAd Gedbidred hts-adom'rﬁéw@n; &lkxh F\la%vﬂeﬁbﬁﬁsusﬂ_&abﬁ1r3th15TeSt
conpoundPeak ﬁoncentg | on i nArea u(ﬂ%rﬁ 05 exgg}éﬂ er at 1 pLasrra
(g L congen bR by T Era L RyEh ey A sbedieite dyregBgving le?
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 MgCl,, 250 mM sucrose) 1 ml aliquots (protein
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 albumin). 100 pl of this membrane suspension containing 70 pg of protein are incubated

with 50 pl of 1251 _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

25  over a glass fibre filter. The inhibitory activity of compounds of formula (I) determined in
this test procedure is given in Table 1 as the ICs, 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
[Cso (nM] <50 <50 <50

30



WO 00/ 5200Z _g_ PCT/ EPO0/ 01660 On the basis of their capability of

i nhi biting endogenous endot helin binding, the conmpounds of forrmula (1) can
be used as nts for the treatnment of disorders whi soci at ed
w th abnorﬁ@?ﬂméggﬁlar tone and endot helial dysfunction. l%ﬁ@?@ o?e t he
application field of the conpounds of formina (1) could be heart 5 failure
(acute and chronic),. system ¢ and pul -nary,hyperten ion, acute ischaemc
coronary sSyng# Ahibidan g FEeAtractig ’t"-a-'“hronlc)

t | ant Ki d ty,
82232pa2?P§pd?2ea§@g?y¢haﬁ et R o GRS e RO S
non- haenor r hdgioto sitst BhegndBeytian dvas yenetivedray lighply ratiting e irmerharsyrfaecEadsi ve
di sease) prevg r&twbagqulefsec?%tﬁg@ﬁ#%rﬁf c;f%rebsstl%}'}sgl% sot?&IJn‘IRQn Is%la?eﬂ% gRLARL Y >

septic shock e organ in1ntensive care,
ast hma, chp orgassingpsith %ﬁ% Dvencbil% Shak e isimelte et)et@arg crfltbe rangd wadswgaskeed. Thecus)

liver cirrhosigs weanaeald Jolaﬁxé kb 0@99 A Q{lhBQt)on'fof 103HTHRES With l@pé/@It
di sease, fibrosis, atheriosclerosi s obeési t‘%/)gwg%aucona prostati c adenonma,

m graine, er éé’mploénﬂi%‘feﬁﬁlft‘i“@h'}at‘é(ﬁ omgss of ep 1l Wesepdddsy- Ths agiwiity oftheot her
di sorders assegikahpsund Wil aSReteihBEDY the 8Bdetvet shii3o tHe&xgﬁh@f tﬁ@&& OAtEiviof

f I I I t d t t@%

drugs, ant| ar SRR B T hSRrEiRace S FRR SREGP TR Ar FiipioR T E&ge? i ¢
agents as 10wl to thsrighm{ orodosdaatics, DRDcartesminids tdxhe qm:treecframehie EGavaltdsef
corpounds of gapRELRAl 1Ir9{h%|r£er(ce)a&aHmtﬁnphéseﬁé}‘é‘?%th%ﬁﬂﬁﬂﬁﬁe 8Ly g{' sed at

functional groups to provide pro derivati ves are ca

conversi on badsrotieg @nen%h@ﬁtcoe@ﬁﬁémmqwﬁdfpv@a mmuohtaanryctloany

physi ol ogi cal | y aggcept abl e equi val ents, of  the corrp nds, of neral formula
(1), which are ca& F‘é"%?f’%‘ﬁ%l%-’l"ﬁ e Wil s AdRrEs S ﬁﬁg"%f) eiféral formula

(1) in vivo) @heonhdhial cilhgatsm“,tmeg momtérmmgrummmdo@mno fAsthediibwinged
earlier, medi nglgﬁonéfs S A0 0 HERTRON R D oML Al B, 21 50 an

obj ect of resent i nven mantf act ure of
such nedi carrents qQ BIROP)@]% ag@ lgtstgﬁcelgyag&;)ng one or nore conpounds of
formula (1) 30 an %em red or nore other therapeutically valuable

subst ances into amlﬁem&@hd&ﬂmnnhsﬁera%gén@@offt@s&%mpoMQsbelﬁmw -10
PCT/ EP00101660 The pharmaceutical conpositions may be adm nistered orally,

for exanpl e in the&Hepravaiestobhliretsyithaoaipedndsadff@htla @) &g g@en inhhe fdliowing of t
gel atine caps;rl €S, sol utions) enul sions or suspensions. Adm nistration can
al so be carri eub out rectally, for exanple using suppositories; locally or
percut anegysly, for exanple using ointnments) creans) gels or 5 solutions;
or parenterally, e.g. intravenously, intramuscularly, subcutaneously,
intrathecally or t¥& ermally, using for exanple injectable solutions.

Furt hernore, admpistrati-on—can-be carried-pout—sublingually or as

opt hal nol ogi cal Fl‘@&ﬁﬁ&{:nld%@xag{r_,l@f? an perosjol, hor exanple in the formof a
spray. For the preparat+on—of—tablets,—coated—tabtet$) dragees or hard

gel atine capsul eg the 10p&prrpound<, of> g.be %esglato i nyenti on may be adm xed
Wi t h pharmaceuti cattyTmert;—Tmorgarmcor—organit-exci pi ents. Exanpl es of
sui tabl e excipients for tabl ets) drag~es or hard gel ati ne capsul es include
| act ose, mmize starch or derivatives thereof, talc or stearic acid or salts
thereof. Suitable excipients for use wwth soft gel atine capsul es incl ude
for exanpl e vagetpik®addhinetitsf thwaxdstheliraiesdpteiitagsmikisd or | i quid pol yol s

etc.; according to the nature of the active
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
80 dosein one rat, 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



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)
exci pi ents wBiog/keosrey be used include for exanple water, pediy©#ed/01660
saccharose) invert sugar and glucose. 20 For injectable solutions,

exci pients which may be used include for eakarrpl e water) al cohols, polyols,
gl ycer i ne) anghy RAGEaR Gl Sierifed by L URARSA AL 18509 P O Blin REAY! aneous
application, excipients 1ch natural or .
har dened oi | sSpmpleswsre asgyed fahw@@éﬁugsdwéimwmthm mblpafwob@ed %thlrh@dmg

phar maceut i C%on%m%bltt'eé?&ﬁcoﬁﬁ%u%%dmjpﬁ'ﬁllQ)nﬁéc%ﬁﬁﬁﬁéhpm,@ﬂ o"?rs
sol ubi I'i sing agents, sta|I|S|n agents) wetting ent s, |f|

sweet eners, ceRUriHion of gRyp esIap )écqf’é?a“t“l’féto\i‘ef? 'i“HhC‘H’F

pressure, bufcfoahs)racplaimar@ﬂ&gmsmemwﬁde@mtcbamb&he At dma@buﬁ)dtkesklea&ﬂl ier,
they may al so. contain oth er g %a}%ﬁ 18 ?b:l] val uabl e agents. It is a
prerequi si te THASEIT G UVENS"USeT mﬁa[ e manufacture of the preparations
30 are non-toxic. Preferred forms of use are intravenous, intranmuscular or
oral administration) nost preferred is oral adm nistration. The dosages in
whi ch the conpound2blé. fornmula (1) are administered in effective anpunts
depend on the natyre of the specific active ingredient) the age and the

requi renents of the tient and e bl i cati or eneral, 3~
dosages of about 0. Bg? g 3%%§““§?§W@°Bgf da§"@8 ﬂwh @9 i|derati on.
WD 001 52007 -11 PCT/ mﬁ@ 660 | Thet Hasiiadeg/mg) B> amcestr@i?altimqqur\(fstrate
preferred enbodi ngnts of the prnesent invention|but ar@%m@mL)ntended to
limt the scope of—the—i+nvention—&F—the—abbreyat+onrs—used—+heretn, MeCH
signifies nethanol) AcOR signifies etitpb acet at e) DI\/I§-1$)|’®0| fies
di met hyl f or mam de, —RT sTgnifies Toomtenperatur e HPECsTgmfTeshi gh
performance 5 liquid chromat ography, TLC signifies thin |ayer

chromat ography, 1SN signifies lon Spray Mass Spectronetry - negative node,
El signifies Electron Inpact Mass Spectronetry and Itl signifies nolecul ar
mass. Exanple 1 10 a) To a solution of 6.9 g sodiumin MeOH (300 m) were
added 14.52 g of 5-nethyl-pyridine-2-sulfonic acid |

6- chl or 0- 5- ( 2- net hoxy- phenoxy) - 2- pyri di n-4-yl pyri m di n-4-yl1J-am 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 volunme upon which the crude reaction product precipitated as a
sodiumsalt. It was to filtered off by suction and dried in a high vacuum
The solid was dissolved in water, which was then nmade acidic by addition of
acetic acid. The precipitating free sulfonam de was extracted into Me2Ch.
The organic |ayer was dried over My, S04, concentrated on a rotary
evaporator, and the crystalline solid that had forned was filtered off. It
was then dried in a high vacuumfor 12 h at 120 Ctn give the desired

5-nmet hyl - pyri di ne-2-sulfonic acid (6 20

met hoxy- 5- ( 2- met hoxy- phenoxy) - 2-pyridin-4-yl-pyrimdin-4-yl)-amde as white
crystals. Melting point 225-226 C. | SN mass spectrum nie 478.2 (M1
cal cul ated for




C~~H~, N505S,: 478). CZ3H~, N, 0SSi: Calc: C 57.61; H4.41; N 14.61; S 6.69.
Found; C 57.56; H 4.38; N 14.61; S 6.83 25 Preparation of the starting
material : Woéﬂs& 79 Of . ___PCT/EP00/01660

4, 6-di chl oro-5-(2- met hoxy- phenoxy) - 2- pyridin-4-yl)-pyrimdine and 19.66 g
of 5-methyl pyridyl - 2- sul f onani de” pot assi ubhsalt (preparations described in
EP 0 799 209) wer i ssol v in A ) under argop.. The, spl ution was
stirred for 2 h a “%%PF&‘%BW%’?%&%%’%‘&&“&@Q&Wg‘i‘&“&%"l‘&ﬁéﬂ%’f}I‘i TLC
anal ysi s. Theompaaids ofiforinsla|fl)eaDe ued acmediedndnts foll thamdatinfeat sfaliseeddrs r enoved
in a high vaguum_ _The resi due d.in water.. m.)) acetic acid
(85 ) e SHTBE SRS TP En SLOERERT R oy SRRk, “Rr The
solid that preciprhab@f HRSpARLEGSHAE oPe borhbs s c§slabBnarhi gh
vacuum at 60 C for 16 h to EﬁveIS- r_retﬁ I-ep@ékﬁ?‘rge?g{o%ﬁ?ggicgﬂgg?a@“p

[ 6- chl or 0-5- (f'anure (pgytoprdgueryic): gystepdea oa% B hypertension, acute ischaemic

et hoxy- phenexwhaxasf?ycrrbﬂle,mnémyIpecnwxd, Pendl A fte YakdteaRH dirofi), begdnQMinSpIMEt al s.
Melting point 177-1/79 Cxa | SN MBss. s, ectrum . me 482, 2 éMl a&}c%hgt%d for
(271 8C1NB05 &5 o eary Kidprd Jaspopin neRiSiFy e iy (shareso
5-1sopropyl - pyemetiringe Busaldoflmamaorrhagic and non-haemorrhagic stroke, Raynaud syndrome),

aci d( 6-chl orqS: (i2- -2- ddip-4-vl-pyrimdin-4-ylJ-am de and
Nave, ¢ her o Pede eoTE PR DRI reRblibh ofededbsls s bl eahads

[ 6- met hoxyo 5ap@opletthosppicsheskox yyultpls pigan frilyres thay peuiritigrin dntyrisive aarede  as
slightly yel l,Qwmal dhséad %stﬂk(%dixte'ﬁ&gn&méﬁaiséa?é-és%% dnd dushtrAPASusSIRRELiFHBYs, N ©
506.2 (M1 calculated for §~SH~; SO, S~: 5067. fL C~;I—g‘_,NSO S,: Calc: ¢
S9.16; H 4. 9@Aneafiis gutegng chronicpipfigmmetongbays! digase, Gerosiy atherigeslerasisg 37
Preparati on @beditgplaicams, prgstaitadendhd, niigraing, aedileadyyfubaiodxadji®@td daheerf rom

4,6-di chloro-p-(2-n X h - ridin-4- .pyr.i.m di ne and

5-1 sopropyl p)}%rg la’;“%{efsf% %ltg%a%&g%%%g@%astéﬂ%%?iqd%é{%gg%%‘rvélﬁzsa‘r ation descri bed
in EP 799,209) there was obtained 5-isopropyl-pyridine-2-sul fonic

aci d[ 6- chl or o- S- ( 2- net hoxy- phenoxy) - 2- pyri di n-4-yl - pyri m di n-4-y1J- am de as

g— br own cryslt al I !'Fgg %%&ndﬁﬁam ﬁa@[)%&n dgsogﬁblta'ﬁﬁﬁﬂﬂgﬁg iroeogfﬁcﬁnﬁioﬂﬁvith )2
-i sopropenyl - pyri di ne-2-sul f gni Ci. - mef hoxy- - e y: phenoxy) - 2-
1~ oxy- pyt i di PRDYRERERYeichieh FRATY i lanﬁmae@%’*&iﬁéw?ﬁwea"%rﬂqyweﬁﬁ
treated at Rhgwitt & v:llQR5ntidxidhnts! 4 fol | owed by 0.13S g of sodi um i odi de and
then stirred at RT for 20 h. Additional 0.1 m of TiCl~ were added, the

m xture was refluxed for 1 h and then further 0.1 m of Tid4 were added
and refluxing was _continued 25 for 3 h to conplete the reaction according
to HPLC ad@l ysis. Ityill be aprresigad thiakthg cempgunds 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

(3]
[s]]

this 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 (I)

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

administration form.



cooled to RT) concentrated on rotary evaporator) the residue taken up in
AcCEt, which was washed with water, dried over NaSO4 and finally renoved in

vacuo. The wesgé/shaey was purified by preparative thin | ayerpcinrooedsegr aphy,
with AcOEt1 MeOH: 911 as sol vent systen) t? ive the desired

g
5-isopropenyl - pyridi ne-2-sul fonic acid [B-Qnét hoxy-5-(2 30
nmet hoxy- phenoxy) - L dins 4- il - L4 AN de o d lL.ow
solid. ISN nmass szrgtg: ptﬁla@ﬁgylﬁ%%b?}ﬁf& g)l %gl%lgﬁglcfg o%ﬁg; Jg%ﬁﬁlgﬁgh S04) .
WO 001 52007 -foompr whlstsagdatsd tefflets, Jragéeshard pgsoftelatinegapsybeyokppos 6meB®nk) To

a solution Ofor&ui_/p'iﬁﬁé&pb(limﬂﬁd’tiadbﬂearQalﬁJLHechx@ﬁmoQLere&Qm Afctiedmhiahding Synt hesi s
described in EP 799 wer ¢ adde . of KVh04 at RT

.2()@) l'tn wat er élolgtjz 1.2 g

and the m xt UBPRHE eI OF PERTRAR VY30 HPMBtedSing PHEMER R T2 \EES °C ool ed t 0
RT, aci di f bedsolMtiols; or farentetly,lH@ inaradenioh gy, piteahuatulids sebctitaaedwely, i nt o AcCOEL .
The organic |ayer S shed w,th water dried r ~S0 d concentrat ed
in vacuo to g’ing%th(e %Iﬁ( O\Aﬁm/sg?r@%}x’f-s 'r?éifcﬁﬁ%rf'ﬂf/wsc%\pl’gersf’g?'%% %5"3{‘]??18?? c acid
anm de as yel | oimioistratidal cambs sarsipéettrsublingmilly o2 1§ofthilomlagicalairemhrdtions or as an

CBHi ~N203S 218} 050l for@Xarfible  HE Foh B s 9 Of (5-(
1- hydr oxy- 1- net hyl - et hyl3 ) - pyri di ne- 5‘9'5 Ifonic acid amide in CF~CO-H (2 ni)

was refluxed for 2Qrthe pliardiohvenblewpsoatededbldts ARSEH ok RardFelnd @pdiled ehe
sul fonic acid i i ch was

5-i sopropenyl - pyri di,ne- 2- m de.as a ite solid.
csseonti a1y pirPioup SEiBE Freisnt By R by P e RpR il e et ienly 68, onros:
198). ' fhe compespiondbrggnipetdEsnts fxsaples ofasitghlemeipiedtsfforanbletsalrapdésiophamd de

FB) )15 f ? (r)‘ranat TE QUi blbsROY AT hs Dbt @hi%h bPadVR Dibes terdoB +APE Q¥ hGa GXaNPl €

4- 4, 6- di chl oyebs therepf met hoxy- phenoxy) pyri ni di n- 2-yl ] - pyri di ne- 1- oxi de
(synthesis descrihed .i,n EP.799. 209) .and_5-i sopropenyl i.di ne-2-sul fonic
bord i de pot ass THHYAPEPRUPE TS Bl 3 AEY BoR s e A Sy HEre0R0
2- sul f oni csacoith, waxes, fats, semi-solid or liquid polyols etc.; according to the nature of the active

[ 6-hl o oS- (e mekh@ R RRARAR A dsI LR 5 ks BTl d - ami de.

as a light yelFow soli mass spectrum ated for
C=aH~~CIN505S:ap9ey) . e) In anal ogy to exanple la), from

5-1i sopropenyl - pyridi ne- 2-sul f oni.c ,aci d 25 . . .
ol o or P C5 ek hosker Bieaention b Sol e abe Maee: sxcipieptssyhichmar bested e de
and sodi um nefdnexdntide Writer, eolyals, sadshaoseethvert sugapanapdupke. pyri di ne- 2-sul foni ¢
acid . . . . .
[ 6met hoxy-%- ( 2- metifsijeqavekiiirns excipignty whish may he nsediigcludeforgxample waler,) - ani d
e as a light yedHonpsdli, dlycdrinl amdssgeqdecdicum nme 520.2 (M1 cal cul ated for
C25Hi 31r; @6S: 520). 30 Exanple 4 a) A suspension of 0.4 g of
S- et hyl - t hi azol e-%2s suprosiries.aef dpcplgrpetchioryols application Ry piersnGigh may pe
1- oxy- pyri di NuédYhdude¥éd éthdlplR ndnuydl or hatEdia oilf) wag&! @Riahl k&nilsofid B Bquid WO
00/ 52007 - 14

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 are non-toxic.

Preferred forms of use are intravenous, intramuscular or oral administration, most
preferred is oral administration. The dosages in which the compounds of formula (I) 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.



PCT/ EPOO/ 01660 was treated subsequently with 1.12 m of triethylam ne and
1.243 g of t-butyldinmethylsilyl chloride at RT. The m xture was stirred 5

m nut es at pH adj usted to neutral (by addition ofp Y@M ne) ,

and then hgﬁ¥ éh§o reflux for 60 h. The reaction m xture ﬁg?b@%oled to RT
and concentrated on a rotary evaporator.- Yhe residue was taken up in 5
CH~Cl ~) which was eque h W th a etlc ci,d and ter. The
organic |ayer masTg?Fga BWE?‘ﬁﬁEig?gﬂh“?ﬁépﬁ Vgﬁ?%PQHﬁVﬁﬁf RE8tfo. The
resi due was ampehiietdbttarangiihtesdedgelimitchesnopedfithe ibe&ltion M e abbirediatioms el uent .
Conbi nati on u t ave the
desired 5- ne?he#t“?rﬁ&éfz\/{eal—?gg %%étf?ﬂ]%l ?\Q%EFH&BR& e[l'g’ ﬁcgﬁtel Bl\/ﬁﬁs?éﬁ?feg

( 6- met hoxy- 5(d2nntéyl|5m;(ynp4feﬁg>sgg)1f@s e @inpenture, HRLG signdfiey highyejformdnde as a
bei ge_crysi aliyliechs@hdi8graptty, TobNsigR%Ss SREGTr CRonitt e, 1INk &r%ln% b ted
for CZ, H~9N5Cl§1l 48 .ngﬁ)lg'par at“'llggﬁ?l Yy %rstartl ﬁ’ré% teri {ag‘h g 5 @

5- met hyl ene- th°a§chff8FﬁEY2“F%’“&ﬁ@oginﬁéf}&?‘ £ %?f“&éé@?i‘%%lﬂsi $PeCtE‘P"§ﬁFYg¥‘dAnn
Chem , 198S, Ni8ighifiks mBleculshiisel ved in 36% aqueous HA ( 150 nl), cooled to
-20C and Ch was bubbl ed through the solution for 0.5 h while keeping its
tenperature below 15 -20C. Ether (400 ml cooled to -15C) was then added and
after stirring for 5 mnutes the |layers were separated. The organic | ayer
was treated with liquid NH3 (200 ml) and]ggﬁpghxture al l oned warm ng slowy
to RT. The solvent was renpved in vacuo to give

5- nethyl-t i azol e- 2-sul f.oni c m de 3gs ff.white 9 mass
spectrurr) e 1782 fﬁ&é‘f‘%‘?”a?@cﬁ%%? O%Qg? 0 ml) Jesye add H\%% rr espondi ng
pot assi um sal3-medgl-pyretice- Zedulfdnmnctdﬁ[é &wrbddamdho:qnpheheax)mpmldvm tyl-

pot assium t - & )

5- et hyl - t hi gnyr}lrl @(& hl fa%%gét RY aah I?hearﬁgc &9%a§ Qﬂ%@@lj Sed'\g'pél%fll cgrggi'enon of

4- (4, 6-dichl dhoresct(@mrﬁ@gyo 'ﬁh@n@aly)s- Wnemtv@n mmztupq ‘}/aspymemrmfed mvaguate de

E ger ﬁ| was gbtlﬁm&%ﬁn{xﬁtpw kvhténltﬁ@&h@e RadihipPstiet gelifitated as a sodium salt. It was
C or o-

phenoxy,
1- oxy- pyr i@l «)'}P la}y rﬂ dzvegw] high garugw- Thy soljd wag dissolxed dovater WhisRl nass
spectrum ml ew:EQHen(lMld]e a@ﬁlidﬁ.ﬁaﬂﬂﬁﬂnfoﬁﬁceﬁ‘c@drﬁ*ﬁ@&bﬁ@ﬂ»ﬁ&mﬁ@e@)sulf(dw)anﬁdb wial ogy

to exanple | ae)xtractec;) rpéoS Wlh%’lhe E)I%:gl%é ?aly{gr ‘gass ulleIl 8veer1 agd) %Ce%gt&{ (%da r%?aré

(2- met hoxy- phénox
sodi um net hoxqvelleormemed\rba:scrwbtllmerseldd @anmd 9rlquhvaaflbb1@d foslmmtihﬁrcdmﬁ iga

(6- met hoxy- 5- Kx%h%%oﬂ&%ﬁd °@t'0(g:l"vecmé/ added Sj-'n{}fhéh égl)idlgé/ bisOtsHitacfe el 1 - am d
e as a light eIIowsolld | SN nmass_spectru cal cul ated for

CZ, H, 9C1 snet hgn§-(2-methoxyypherpxg hapyridipst- lﬂcn’r/ﬂepéwbxli@m@@éﬁﬁrtécwé}m ets

cont ai ni ng thlelemlah beit 15-20B0CERNGRASS saBtuRempd 0812GR0 1 kdlcidated for

conventi onal rr; br’hq?g*ent sng" per tableto Conpound of formula (1)10.0 -
100. OLact use128. " 6Cor i ch75. 0Tal c4. OMagnesi um st earatel. 010 Exanple B

Capsul es containing the foll ow n [ ngbedl ents can be produced in a

conventional mann zaHistQsédiCéth #.4bApEibleS 859 Bompdundl % Hrotdul a (1)
25. 0 Lactose §5Q.69, < starch 20. 0 Talc 5.0 20 Exanple C Injection
sol uti ons can have the fol |l owi ng conposition: Conpound of formula (1) 3.0

gy

25 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 0 799 209) 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-



Gel atine 150.0 ng Phenol 4.7 ng 25 Water for injection ad 1.0 nml WO
001 52007 -16 Exanpl e D PCT/ EPOO/ 01660 500 ng of conpound of formula (1) are
suspended i wodosze0t of Myglyol 812 and 0.08 g of benzyl abcohrdowiéEhi s
suspension is filled into a container havigg a dosage valve. 5.0 g of Freon-:
12 are filled into the container under préSsure through the valve. The

Freon 5 is’ di %mby,eghedaxp)hﬁpwahmo}l AR YL o ibl R, | ﬁ'aﬁkg Bétne Thi s

Spl’ ay cont ai ner. contai ns about S| n

can

i ndi vi dual | y. iSRSy sRestrumy B eAS ]? MC\ Eg?ﬁyﬁﬁd]é sz}'lfl&lms 5
PCT/EPOO/0166O O~ ~ OR‘ ~SSNH O-i \ O~ \ NOS5 wherein R~ is a

het erocyclic residue selected frompyridyl and thiazolyl) where said

het eroryclic residue may optionally be SUEStIHLged with | owner aIkyI or

| ower al kenyl; and pharnmaceutically accep alts thereof. 10 2. A
conmpound accordlng to claim1, wherein R~ is pyridyl, optlonal
substituted with [Qkernaege e)@rnnlma,»rfmam RdsopropyBpyrlizeotriid @i@ﬁlelpm to

any of clai ”3512-23&}\/&49@1’]:&%%@‘ namu AYpykin@Binl LI ahﬁ(desalAGNeﬂdNﬂé atbrovvish | ower

al kyl . 4. A conpound  of cI ctedcfron1£ roup consj sti gzof
obtaine xsopropy pyrl sul onic acid [6-met oxy (2-methoxy-p enoxyr'}
pyrxdnn-4-y1-pyrim1dm-4-yl] -amide as slightly yellow crystals. Melting point 195-197 °C.

ISN mass spectrum, m/e 506.2 (M-1 calculated for C,5H35N505S,: 506).

10 Ca3H21N5Os58;: Calc: C 59.16; H 4.96; N 13.80; S 6.32. Found: C 58.99; H 4.90;
N 13.83; S 6.37

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 ml of TiCl, were added, the mixture was
refluxed for 1 h and then further 0.1 ml of TiCly 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 C;5H,3N505S,: 504).



15 5-net hyl - pyri di ne-2-sul fonic acid [ 6-net hoxy-5-(2-nmethoxy-phenoxy) -2
pyridin-4-yl-pyrimdin-4-yl] -am de, S-isopropyl-pyridine-2-sulfonic acid

[ 6- et hoxyh& é @?t hoxy- phenoxy) - 2pyri di n-4-yl - pyri m di n-PAé-T)ﬂP]W@‘ggnde,
5-isopraope § di ne-2-sulfonic acid

[ 6- met hoxy- 5- ( 2- met hoxy- phenoxy) - 2' 20 pyrli3di n- 4-yl - pyri mi di n-4-yl)-amni de
and 5-net hyl -t hi azol e-2-sul fonic acid .

[ 6- met hoxy- S- ( 2- nePRsRiR I drrostariing Dyteriakii n- 4- yI - pyri mi di n-4-yl) - ani de.

WO 00/ 52007 PCT/ EPOO/ 016CG0 -18 5. A conpound of any of clains 1-2, selected
fromthe group cossiosdsohgioafof S-iseptdpyl- ppydﬁhdmdfcﬂmﬁnde‘misauﬁmiam(synthesm
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acid [6-ngf haméaﬁam@ merureémwam% 1H%rAc@E9”ﬁ\e36|r%aBy Lhytt FhdlvAned Jinpm de.

6. A conpound of g ains 1-3, selected fromt group consi sting of
5- met hyl - pyrrvaiehélnz gmrﬁ‘{?pﬁoea%f&mctrﬁmﬁ%klﬂawoefp give (Aot Inbrdyorynlemsshyd-- 2 10
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met hoxy pyridin-4-yl-pyrimadin-4-y amde. /.
The corrpound(gfcalg%tegfmcﬁgfggq%§%6)M| ch is: 5-methyl-pyridine-2-sul fonic
acid (6-nethoxy-5-(2-nethoxy-phenoxy)-2 15
pyridin-4-yl-pyrimdin-4-yl]-amde. 8. A pharnmaceutical conposition
conprising a corrp@)umlmonams 1%? 1 1-8) HoRBE 1 -hethyRRthyB) BRI Skl F ki
accept abl e car rd %néié?_{ f tﬂ

amide in C 2m)was refluxed for 20 h. The solvent was then removed in vacuo to

give 5-isopropenyl-pyridine-2-sulfonic acid amide as a white solid which was essentially

pure. EI mass spectrum, m/e 198 (M calculated for CgH,;(N,0,S: 198).

The corresponding potassium salt was prepared from the sulfonamide on

15 treatment with potassium ¢-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 5-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
C:HxoCINsOsS: 524).

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

]
[v2]

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 spectrum, m/e 520.2 (M-1 calculated for Cy5H33N506S: 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)



9. A pharmaceutical conposition according to claim@8, additionally
conprising any active conpounds sel ected from anti hypertensive drugs)

anti arr hyt hgo@os20ant i angi na, 20 antithronbotic and |i pi de&Pifyoiofde 2agent s
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dysfunction. g¢Horide at RTpdhemixtyrgwag ﬁ@resrﬁdpwyteaett% ltana/aérusteﬁéq nayéngt (by
treat ment of @ldmcsrd@frtﬁe hﬁ:lﬂ;-)aarnﬁ tRhHRele At AW foh 6RR MU TRty ARGl wal ONe and
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any of the cl 917§ C&“T‘Fﬂﬁﬁ BRA FYaTrevaperalns (1af residugpnsgafenspany - 19

PCT/ EPOO/ 0566QH1RL,, whigh @mssseﬁmntlp weshad Guﬁlaraadtic atd aﬁd wher. mhgpﬂgumd fayelegsr i bed
in any one of ) ess rls

4. 6-di chl or o- gﬁ%cgéﬁf? M]gs&‘ an tlhg lpe)nPgentove ALU0 ?‘& Ses dl.lfl; ‘I”?ﬁ agPlRf.g to atchaaq,]el
appropriate senlflmnamhd@(lﬁt/l\ﬂﬁr@‘lgﬂéh@rehlenf @omlpllraltl()h bﬁthé)p@lﬁkelf&enbm(ahﬂ) 52
wherein R i scmeﬂ%iomﬁivacnogmltm desirdds- %e%&tﬁﬁbﬁ z'iahf\sﬁwmarpﬁ &Jﬁﬁr gsent

of a suited base) foI 3/ further trea nt_ wth sodi um et I n
net hanol , or b%—mte &Y pﬁﬁmxy) -pyridin-4-yl-pyrimidin-4-yl]-amide as a beige crystallme sohcl

4-14, 6- di chl ors frads Apaeiuf Xy ¢ PRIENOXM )caloylaled ¥ Qs MIGLS PYE4)di nel0 1- oxi de
wi th an appropriate sul fonam de of the general formula (I1) SCS O (lIl) R
NH2 wherein R is as defined in claiml, in a suitable solvent in the
present of a suit etrepaiséon ¢fdhe satking mptetigh t her treatnent with sodi um

nmet hyl ate i n net hanol and pyri di ne-N-oxi de 15 reduction. 13. The conpounds

of formula (111) b)2.23 gof5-methylene-thiazolidine-2-thione (preparation described in: Liebigs

Ann. Chem., 1985, 58-64) were dissolved in 36% aqueous HCI (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-2-sulfonic acid amide as an off-white solid. EI mass spectrum, m/e 178
{M calculated for C4HgN>0,S,: 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-

|5}
41}

1-oxide there was obtained 5-methyl-thiazole-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 504 (M-1 calculated for CyH,sCIN5OsS,: 504).

d) In analogy to example 1a), from 5-methyl-thiazole-2-sulfonic acid [6-chloro-5-
30  (2-methoxy-phenoxy)-2-(1-0xy-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 C,;H;9CIN5O6S,: 500).



O-~OR~S*NHO- N\ Ol ~ (Ill) NC Nwherein RL is as defined in claim
1, and pharmaceutically acceptable salts thereof WO 001 52007 -20 14. The
corrpounds Qf la (V) PCT/EP00101660 O ~~ , O R~~S~NH \ (V) w
NI ,NO w?vﬂziéﬁm Its is as defined in claim1, and phaﬁgygm]&al |y
accept able salts thereof. 15. Conpounds -abtording to any of claims 1-7,

whenever prepared by the process of claim12. 16. Conpounds accordi ng to
any of clains 1-7 for the treatnent of dEgsgaslea which are a~sc~ciated with
abnormal vascul ar tone and endot helial dysfunction. 17. The novel
conpounds) pr oces$ddetanchtaping dltksfolsvingingraientshen tis prodiicedun b coroampumbs
substantial | y,as.described hereinbefore. 10 *** . AL. A&Y. A3s

Ingredients mg per tablet
5 Compound of formula (I) 10.0 - 100.0
Lactose 125.0
Corn starch 75.0
Talc 4.0
Magnesium stearate 1.0
10
Example B
Capsules containing the following ingredients can be produced in a conventional
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

[njection solutions can have the following composition:

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

25 Water for injection ad 1.0 ml
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5 wherein

R' s 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. A compound 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 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-(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.
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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-
1-oxide with an appropriate sulfonamide of the general formula (II)
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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

reduction.

13. The compounds of formula (III)
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wherein R! is as defined in claim 1, and pharmaceutically acceptable salts thereof.
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wherein R' is as defined in claim 1, and pharmaceutically acceptable salts thereof.

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

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

associated with abnormal vascular tone and endothelial dysfunction.

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

substantially as described hereinbefore.
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