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DI ARYL UREA FOR TREATI NG PULMONARY HYPERTENSI ON The
present invention relates to pharnaceutica

W@ oi9p0sSi2té ons and combi nations for treating, pPEWEPLINEIYL0406

or managi ng pul nonary hypertensi on conpri sing
4{4-[3-(4-chloro-3-trifluoronethyl phenyl) -

ur ei do] - 3-fl uor ophenoxy} - pyri di ne- 2- car boxylic acid
DIBRNY) GREAF ORTREATING FIODIMONAR WHYPERTENSEIN one
addi ti onal therapeutic agent. Diaryl urea conpounds

TH Brspept vepfipn, e 9 PPATISFSNEY OPBRENGY) i, sympltigns for weatine,

preOEnBipg on ﬁmyz}gmgp)pﬁlndjnﬂ@ I@pa‘&mhﬁxx yohgrisig 4I4F[&-t(hy]h1m1-33|31ﬂuoromethyl-
0050038080 ar.e gﬁten 3

p@ﬁ@g{elﬁ-g-f&ﬁfqug%y o&yé ne- -<‘gaét?ﬂx§hc( Ay 3@%‘&{5}6\/‘5’ ionally combined

with tat Mast bieSadditiogdl tididpguticigei t ory acti vi ty on the
VEGFR, PDGFR, raf, p38, and/or flt-3 kinase signaling

nDIecuIes S ea_cqppound ave bee
U Gripoti s A U S A0 PO D Py B R P31 agrophenosy)-
rﬁﬁlllemibz{igo B¢ aditl Rhdtylldniige b @esBAbdINK/iERSPZUDBYEE080" @F potent anti-
|nase ki nase, VEGFR ki nase, PDGER ki nase. These
caeer apdtan @n%mgfntcwéwts thet Possess vatigus AgHivjiss; wﬁ@das%@w activity on
tRNYECRRAIPDANRS 18f, §381 264/65 .31 KinasE - GrnaliO il 09RBd - diaryl urea
Pul nonary h perten3|on refers to a disease
comhpauads: &fvez Bepnpprexigutlyi thagcterizsdats bpdnsvapeisnagtiyftips, including for
uﬁﬁﬁn%{gythp ﬁl%mEﬂkép '9' At kﬂag‘e (fmaG ARGFRROKLAR] Pl@é‘}FR kinase.
di ci ne, 1997, 336(2), rrent treatnment of .
pre Asivatiey ahdtheir uesni |tr@mtumev|@em§§hmses s appdigiensgneidis¢lesed in, e.g., WO
sm of the disease. Typical treatnents for
266’5?66@961, S€ast . .
pul monary hypertensi on include anticoagul ati on, oxygen
suppl emrent ati on, conventional vasodilator therapy
Pulmgnayp | hapertensiom referel te ardiseass| cheragterized Hayr salgtemqi eleag@m of pulmonary
%5 ][Een fofP
aﬁ‘%’gi’ﬁ{gé‘lﬁil‘%ﬁq&#@ E%‘J By al ci Err%glc anneﬂf%H Focké%sgz)é ltlzll) Current
“mﬂ“ﬂmrﬂrnﬂlmmodmmttmsmﬂ@eeqﬂs @nectht stage et thermeshanismef the disease.

8?19{1 I%raegtrenlc’l}xtls €5 u;ru mcr;gpa%§ il)h)elqal% %cl&Jeea%ﬁédlg?lgt?Jﬁng)?}%& ng)plementation,

e nsi on CO
cmmpmmﬂdva@cfdﬂhtor thfbf@y,l trzanpiaxmittdncnndlsm)glmt cdre éﬁkrapneic agents presently

o4 05 KOGHRS i RS v RN o KPR ckrs

plinohay Msbdildtorand optionally a further therapeutic
agent, pharnaceuticalIy-acceptable salts thereof and
erivat | Verg ﬁ;ﬁ h fnsic tTha 3}) 1 or\é'neatm ting or managin
t PO PRe 'f’“fpﬁ"r" PR at‘ma%eﬁé? Yol Y ace p? Yﬁ“e & &g
pélaloh&y hpsertgigisrdBnprising a compound of fonnula I and optionally at least one further

therapeutic agent.

The present invention can be used e.g. by administering a diaryl urea compound of formula I and
optionally a further therapeutic agent, pharmaceutically-acceptable salts thereof, and derivatives

thereof, etc.

The compounds with the structure of formula I, pharmaceutically acceptable salts, polymorphs,
solvates, hydrates metabolites and prodrugs thereof, including diastereoisomeric forms (both
isolated  stereoisomers and mixtures of stereoisomers) are collectively referred to herein as the

“compounds of formula I".
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sol vates, hydrates netabolites and prodrugs thereof,
i ncl udi ng di astereoi soneric forns (both isol ated

waeewredizsonmer s and m xtures of stereoi soners) BECEEP2006/010406

collectively referred to hereipn as the "conpounds of
formula 1".Formula (1) is as Tl lows: Were the pl ura
formof the word conpounds, salts, and the like, is
HesRsla Tp1s@k RollotBi S IS taken to nean also a single
conpound, salt, or the |ike. The present invention
also relates tQ useful fornms of the conpou
di scl osed herefhs such as phar maceutically

salts, mgjab s and prodr . _Ohe _CH,

" phar maceuti acc t"

relatively n IXi C, or ofigan

addi tion sal 0 the pr i nvention
For exanple, see S HM Bgrge,| et al. "Pharnmaceutica
Salts," J. Pharm Sci. 1977, F66, 1-109. 0

Phar maceutical |y acceptable salts include those
obt ai ned by reacting the main conpound, functioning as
Whdse the, plwralt flarra pf the orasd eerepayndse paltaning theclilke, isgispdberpig, this is taken to

| 4 $heQikeNydr ochl ori ¢ aci d,
'%%#%ﬁ?%g%gg?gaa%ﬁgﬁ%ﬁbrig agid, met hane sul foni ¢ acid,

canphor sulfonic acid, oxalic acid, nmaleic acid, )
Be@riseitdneeotien alsndrebitesrtp asediei farmspif gharepepgunds s [djsclosed herein, such as

p%&%%@éu‘fi’ig&lgl sd@oie%)tcébl%l §eﬁtsj qﬁét%.qgteg A& }oﬁru .i q’getéaﬁn n?h%naceutically
conpoun unctrons as an acl an | g .re cte 'WI t.h n. .

aapEptabler sadtt gefomse 4 welftively nen-gxic, Hmorhaim or pULALS iaeidh addition salt of a
cal ci nmangnesi um. a ' hQl | L . »
g RS TP, 808, 608105 e s
R SddiorT,de, $aDtRhaohackiteally aicepable saltp inchulls thasy obtained by reacting

repared b action of the ¢ ounds with the .
B B rapind RFBRR %1 besF TR o il dgpd gpid o form o sat, for
druipleSsald ofligarathlomd dvid] Sulfublctaeidtibbphetiy acidi integane suifdnic acid, camphor
alkaline earth. petal salts are epar.ed b actin
stlene. B SEFALAacish TR PO SRRSIR G B TS 26, PBpTIRE iy acceptable

sARSAso/indlude Whasd @iwhicH thk A@WNcompblitiifinctiBapaesendidhnd/@ reacted with an
salts of the _conpounds of this invention include the

PPIDEHE PG AP f%n?«-g@ﬂddmg,gofagsugﬁocakwgl, &t?ﬁ%ﬁlﬁg}r 9mmomum, and choline

SAETO MY SdleddSinvié GR RIE fr@EMRAogni R th@XRMPh&itidn’ &M of the claimed
i norgani c or organic acids or bases b 2ans wel |

] y e o
qempands nay ke Briepared-BY reagtitfpPlethe SoRmOUids aVithylp (apByqpriate inorganic or

ct@nicacid\Gh Mo fAGRILALLof IQEWR #efhodR ATRair1y, akaR biP4IRaline earth metal
aspartate, benzoate, benzenesul fonate, bisulfate,

sl §e arepared; hyy gpcting dhgrpomnosnds, ofcthepnention| Wigh fiecappropriate base via a

\éh&9% oSvn fiidgepent anepr opi onat e, di gl uconate,
odecyl sul fate, ethanesul fonate, fumarate,

gl ucohept anoat e, gl ycerophosphate, hem sulfate, .
Rrppreentusie caltsefthn epipRoundR, of this Hvspiiaseinclpdecthe [spryfepiiRgal non-toxic salts

A2y iné)h\pa@érﬁja‘?y AN A0S tIRARESH S RBA Br edahfdEd FRNE inorganic or organic

acids or bases by means weli_known in the art. For example, such acid addition salts include
acetate, adiimte, alginate, ascorbate, aspartate, behioate, benzenesulfonate, bisulfate, butyrate,
citrate, camphorate, camphorsulfonate, cinnamate, cyclopentanepropionate, digluconate,'dodecyl-
sulfate, ethanesulfonate, fumarate, glucoheptanoate, glycerophosphate, hemisulfate, heptanoate,
hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate,
lactate, maleate, mandelate, methanesulfonate, 2-naphthalenesulf6nate, nicotinate, nitrate, oxalate,
pamoate, pectinate, persulfa_té, 3-phenylpropionate, picrate, pivalate, propionate, succinate,

sulfonate, tartrate, thiocyénate, tosylate, trifluoromethanesulfonate, and undecanoate.
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| actate, nal eate, nmandel ate, nethanesul fonate,
2- napht hal enesul fonate, nicotinate, nitrate, oxal ate,

W@awoase16 pecti nate, persul fate, 3-phenyl propi PCEER2006/010406

pi crate, pival ate, propionate,_succinate, sulfonate,
tartrate, thiocyanate, tosyl at
trifiuoronmethanesul fonate, and undecanoate. Base salts

Babdaltdl hcRldK alkhli ARtafkalts 8hidhSas PIQEsIRS aDIoARS $416;, aallldlme earth metal salts
sodlun1salts al kaline earth netal salts such

SE %5 I A S S L5 B AmEAE AR M LB IC<DARF b as dieyelo-

hekIAMhE aMPARERetBHINg@Santths Y Alagiienarly abdsReni@odn contammg groups may be
N-net hyl - D- gl ucam ne. Additionally, basic nitraog

WHAEP Mﬁ@ %‘F’wﬁ%““ﬂﬁ%/ loeer gifed Dabiies suchypt Fedh w%em%yl and butyl
cﬂﬁ)rlhég\’\@{onﬁde@éhd M}degeﬁalﬁﬂcﬁlf@és MRS Bivleth ?tcf’éﬂ{gl zﬂfdQﬁVJtyl sulfate; and

butyl chlorid brom des and i odi

dsqr,rm slfates) lpv@cl@lIanH«jﬂ suchyisedenyl) lauryh anyaistyLiay) strsw?ﬁlﬂ@des bromides

: af]&‘%d e?} IOISZH'LI th(::ii:‘ldes lﬁl@ger&pﬂadnaﬁpéle{ g?&oﬁﬂﬁbarﬁ%tﬁjé?é:ﬂ%nosubstltuted

auryl, ristyl and streary or | brom des and
aradkgil badwles erpplysuhstimted|akajikyl helldesles | i ke benzyl and
phenet hyl brom des and ot hers nonosubstituted aral kyl
4 u ’ PShe SAhYRNES where sof

PR B RALS B el HHAloT o e Ry ¥ 3he PRIERES wher soven
ndigulks ﬁcpmuamdmphhem the solid/state ambinelodd, but afonatlimited toploesxample ethanol
i 0 tate I [
afl(é mte{}]lanoﬁ q:[ﬂdgat?séﬁge OTP%Q?% k&n’lg]t g(?lv?t?s M}ﬂ% ﬁ‘eggﬁ/g‘t n{ylécﬁg 1§ Water.
speC|f|c form of solvates, where the sol vent nDIeche
Gestahmnmacmitaéib' Rcipteagems cindgi forier ynodified wathdapéla fenctiemn! groups that

rth nDdlfl upct I 0
aéer é;{e(%:' eav m & vo g&jmlmsﬁglonatgm%uﬁ}lét ?1% t éa%%@ tagtgsge Eggzﬁt %ﬁd’iﬂhe pharma-
cblmglc;ﬂiyr mmlvadetrwezmg gmotp. afiliksé hm\qahwsmnmainbglefea’cd Yo as prodrugs, can

bg o\.ﬁ%{j :ﬁ)/r)e/ )i%gli)lgv ?t yﬁ}cgca}eglgcgf' progergxgseoafh tgx\é éxct’ivfe z}gent to target the
aethaRbit to tl@P@iﬂ"eﬁSSﬁﬂh & ﬂt‘ey sieqhamerolimdtic pnd pearina@eyinic properties of

he .active ent, to tar et. the act .
deaf e o duosy e e sie SFr At S et iipfion include, .. the
e@tblgr ma@;s;ﬁ%;ﬂam Gobdli);foﬁlﬂdis(rj bf @1?? Gﬁve&lh@up&lﬁ'iél HNE v&@f&ﬁlﬁaﬁteﬂn @hérthaceutically
reduce undesirabl e side effects r odr ugs t
srpiehleieafrsiSHeh a1 pdky! gsteys incfudinegrgtylethyt, Pgw?dmwb butyl, isobutyl or
peRYPRIAI SA RfitidnBl estekd308R b Ffén&lt@,tcsadllgll ¥R Ibe héﬁdeilﬂ)bﬁgr methyl ester is
pharmaceutically acceptabl e esters such as al kyl
peefergsds i ncl udi ng nethyl, ethyl, propyl, isopropyl,

butyl, isobutyl or pentyl esters. Additional esters

Méikdis %1&"&@@1{& usedl tdsyhthadikydthdpyodhifys Uetdscridbd MAROdlowing reviews on

- methyl ester is preferred. Methods which _can be used

theosublesit fyehishzase dRoREROritdokRrei Y dpEreaess & ithrddasprintion of these synthesis
Aldd@w ng reviews on the subject, which are
i ncorporated herein by reference for their description

of these synthesis nmethods: Higuchi, T.; Stella, V.
e dHigupiods fillany- réy dirodiugy ApdidvelePye diverssysians ACS Symposium

Sygé}f%§.'1ﬂmrlcan Chemical Society: Washington, DC (1975).

e 'Roche, E. B. Design of Biopharmaceutical Properties through Prodrugs and Analogs.
American Pharmaceutical Association: Washington, DC (1977).

e Sinkula, A. A.; Yalkowsky, S. H. J Pharm Sci. 1975, 64, 181-210.
e Stella, V. J.; Charman, W. N. Naringrekar, V. H. Drugs 1985, 29, 455-473.

e Bundgaard, H., ed. Design of Prodrugs. Elsevier: New York (1985).
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(1975). Roche, E. B. Design of Biopharnaceuti cal

wer@pesLies t hrough Prodrugs and Anal ogs. Amer PCHRP2006/010406

Phar maceuti cal Associ ation: Washi ngton, DC (1977).
Si nkul a, A. A.; Yal kowsky, S. “#- J Pharm Set. 1975,
64, 181-210. Stella, V. J.; Charman, W N

NarS'tcnlg r\eklarHlmMelsBm KD %ﬁ[e;%&ém 1?@0 z"35527%71§82
Bundgaard, H., ed. Design of Pr odr ugs. Elsevier: New

York (1985).- A- Stella, V. J.; Hmelstein, K J. J.
e dlan BrErAmideyG. QW%@%@OO MdnllH K; Anidon, G
L. AAPS Pharnsci 2000, 2, 1- 11. Denny, W A Eur. J.

, 7 5 th, C G in
Me%emgjwné %gpyeggﬁglé%P%@gi%6cé%§wmdl cinal Chenistry

Academ c Press: San Diego (1996), 697-715. Balant, L.
P. Wepmaethk€r G. i, Wermutho [Cf 6, edMThEPrastice @egéairml Wetiristn Akademic Press:

Di scovery John Wley & Sons: New
Yo%glﬁe%(?@%?)%#g]@ The netabolites of the conpounds
of this invention include oxidized derivatives of the
coBabunds Bf DoclkenulEa ih , Wolliie M B. oheBwgersov@liahralt CYemistry And Drug

el 18 YR st NEY Y QoD R o om of the

pyrl dine group is in the oxide form referred to in
Theemautiolites of the xemjmyindifiiisis dwvertie ihily dridiegd derivatives of the compounds
tit f dt .1h t . . .
SRR SRS 88 4 pbBaT e T ooy ou i
mam&ﬁ uleﬂ&tnoés wheee the umgmoammythb yfidiepabedis liny/the Sﬁldﬂform referred to
wn _chem cal reactions a rocedures as desc

G o R 8, o AP AN OTAEP T TP Bl 10 he G as 1-hydrony-
@pﬂiﬂecatl on WD 2005/009961 . Further therapeutic
agents The conpounds of fornula | according to the

rese i nvent an be conbined with further
%‘g’éﬁ??ret“é‘glgﬁ{?’gsbr esently used to treat, prevent or
manage pul nonary hypertensi on such as, but notlimted
TH, cottipbinie af the akvietiontthayl 6t preggareddgn@de atki@wihsmideiSreactions and proce-

Ao S Radn e e BGBRY atensopnh ioaioadt Gpaliuoosost

i nhi bitors, endopeptidase inhibitors, lipid |owering

E.gem&herhbmﬁmagme i nhi bitors and other therapeutics
known to reduce pul nonary artery pressure.

The compounds of formula I according to the present invention can be combined with further
therapeutic agents presently used to treat, prevent or manage pulmonary hypertension such as, but
notlimited to, anticoagulants, diuretics, cardiac glycosides, calcium channel blockers, vasodilators,
prostacyclin analogues, endothelium antagonists, phosphodiesterase inhibitors, endopeptidase
inhibitors, lipid lowering agents, thromboxane inhibitors and other therapeutics known to reduce

pulmonary artery pressure.

Examples of anticoagulants include, but are not limited to, e.g. warfarin useful in the treatment of
patients with pulmonary hypertension having an increased risk of thrombosis and thrombo-

embolism.

Examples of calcium channel blockers include, but are not limited to, diltiazem, felodipine,
amlodipine and nifedipine particularly useful for vasoreactive patients at right heart catheteri-

zation.
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Exanpl es of anticoagul ants include, but are not
limted to, e.g. warfarin useful in the treatnent of

WQ2a0785M2¢6 Wi t h pul nonary hypertensi on havi ng aPCT/EP2006/010406

i ncreased risk of thronbosis and thronboenbolism

Exanpl es of cal ci um channel bfotkers include, but are

not limted to, diltiazem felodipine, am odi pi ne and

BRihged Rif NRisiffator L Uhcdidey bub @fdiInof Qimité@s®f @aC tirysacyclin, epoprostenol,
patients at .right heart catheteri zation.Exanples of
trgpretitil|aad Bitde ¥ida Y, but are not limited to, e.g.
prostacyclin, epoprostenol, treprostinil and nitric

ER¥hsles 6Nblospioaiielaes nﬂaibnlal%omh@éilbasmer@s @it itd)i paMiclarly phospho-

i nclude, but are not |im particul arly phospho
digsterasey Adibitors yeh B3 %ﬁ*g’a@ﬁb ﬁﬂ%a@ yd verdgnafihs |
sildenafil and vardenafil. Exanples of endothelin

ERRhASOHE §idSthbIE hlisRnisRUhcldded biOdre hbtMinkied th,0o.g. oSkntan and sitaxentan,
bosentan and sitaxentan, preferably bosetan. Exanples

pesferphlpBess@hcl i n anal ogues include, but are not |inited
to, e.g. ilonedin, treprostinil and epoprostenol.
B @tsprgsftaclyblﬂi Qmal%\ﬁ@rxhagd@G@trﬂr@ndtnﬁ{liéQ@o eUt10Médin, Rbrostinil and
limted . CoA reduct ase inhibitors such as
eB‘PH‘i‘?Fé\es*Pbtl n pr avastatin, atorvastatin, |ovastatin,
itavastatin, fluvastatin, pitavastatin, rosuvastatin,
E;Qﬁél@s?-af fpfd raev@h}{gaag@tsl ﬁclﬁa@rmiteaﬁe %twirﬁ&édct% b RCHMI® . CoA reductase
but are not limted to, e.g. chlorthalidon, indapam d,
ighdhitgrsofspehmes hsiey pRtinBoieHztoh, AteRyattspe fYASRYER.d ltavastatin,” fluvastatin,
Qdaytta %gl@astmaf zbﬁtsdz il dRPAstheinChl OF Ot hi azi d and
ydro l'orothiazid particularly useful to manage
&erl pheral edema. Exanples of other therapeutics_known

ampley dawsetisa| welidg: ybudr drermpt dinitedutoe e g cdhipgdalidegs ingapamid, bendro-
MR thid 8 h@ala&&l c?cl?pentﬁggnd' &hytma&,e rrﬁefﬁﬂﬁ xifipil N ARhiakid and hydro-
rampril, captopril, l'azapril, trand ofaprl
chlomitiriagid partwldmlynafﬁllﬂommepphqrql edldmg nopri | and
perindopril, or AT Hinhibitors such as |osartan,
E‘%Qrﬂ g 8f {)tﬁé} thél%ﬁk%ﬁ@sr k% 16 qu{é@lb{llﬂﬁnar{mrﬁr@sgur@%lude but are not
sart an, oprost, betaprost
hontafbatp,r 3 gaACEowgwetanpwctuaémnalaplyl aweiprl, qamomﬁo@éazapnl trandolapril,
fgs ogpﬂ x]ilh mro?)§ lexlnglsigg ﬂ)%gﬁ ?eﬁﬁdok)qud Y %Gi" E%R}%:‘?JE QA as losartan,
g X tfcu Iy uset ove
cmemaartian;uﬂasarfau,nmbwmalnnqumtm mcttelmxtsdntan,l ghtOProst betaprost L- arginine
USRSk By SRR TP, MIGRCTBRUR R e s
hlypdxameu d>rrmgdmut parsicdardly osefid|tasthmpee riplti \bnlmular function in patients with

right ventricular failure.

Furthermore the compounds and combinations of the invention can be combined with kinase

inhibitors and/or elastase inhibitors.

Examples of kinase inhibitors include, but are not limited to, e.g. BMS-354825, canertinib,
erlotinib, gefitinib, imatinib, lapatinib, lestaurtinib, lonafarnib, pegaptanib, pelitinib, semaxanib,
tandutinib, tipifarnib, vatalanib, lonidamine, fasudil, leflunomide, bortezomib, imatinib, erlotinib

and glivec. Preference is given to glivec.
Indications

The compounds and combinations according to the present invention can be used for manufacture

of a medicament for treating, preventing and managing pulmonary hypertension. Also the present
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Exanpl es of kinase inhibitors include, but are not
limted to, e.g. BM5-354825, canertinib, erlotinib,

w@edoros2id, imatinib, [apatinib, |estaurtinib,PCI/EP2006/010406

| onaf arni b, pegaptani b, pelitipib, semaxanib,

tandutinib, tipifarnib, vatal anib, |onidam ne,

fasudil, |eflunom de, bortezom b, imatinib, erlotinib

imRati@ ipreiles Micliods esfC aedtinggipweenting gldi wasagidgn @ulamharg Nypertension,
The . conpounds .and..conbi nat | ons._ according to,t .
CPBEH KOS TATCaIT R 0isah o B! QapE e b Brmala 1 and optionall
atRAtCenaEDther Qhieripe@id hgegt a@@bfNipiol the imwRatisMagtdifgctive amount” is the
pul ronary hypertensi on. so the presentinvention

BBt gk e fiorrgey et Frléaéﬁ\i Wg?&m\%?%ﬁ Kbt rfahalfi gt prevent or
bR iYealyRRbAGHSH. On, conpri sing admini stering

ef fective anounts of at |east one conpound of fornula

| and optionally at | east one further therapeutic . ..
Thgdffm aRAUBPHNH YREGRFRD | 56FRE R theAveRoRGBEHgFe bit is ot limited to,
pRERHEN thulhdhaty @y pd#RASibA, Y s@bnddie BB OhylpBdnsiof, Uadfiidl pulmonary
to achieve the desired result, e.g., to treat, prevent
hyperienvieny eParpic avigoRaY hypericasien. presapillay @ulngnasy hypertension, pulmonary
artBH1 TRARS My WRES fypBrdnSidn, idopahiE plGhonSryHYBerten¥6R thrBMbotic pulmonary
Include, but is not limted to, primafy pul nonary ) ]
artgninpathenplexngenie pelreaam yaristippatiyaangd wmpenane hyedension associated with or
A |th.2loaPEhFRURY ydgmﬂf%ﬁfohe At Va0 RGAE, DA HRAMpkricarditis, aortic
ypertension, precapillary pul monary hypertension,

sppubsiv padipmaepadhy wediapinhlfinesiy azgmadous phipeatyersousrainage, pulmonary
vler(1:l 'o%iﬁsti@ QISQ#L W&ﬁg%ﬂh I;]'Xsf%g{a} %]s%ﬁsgnborg%rxﬁﬂbﬁetahcdisease, congenital heart
pul nonary arteriopathy, plexogenic nmonary

dizesser pudpandny vemd hypérteosiam,\chimnreolisengive rpulis@eni disesk, interstitial lung

with qr r Iq%e o.left ventricular.dysfuncti,on.. .
et feop PR dPuunE et R Rl s fBe exposure to iah

altiviide] Seohhtehinsg diseas@ raieolhn-cqpalldny dyspiasia adtkileedll disdasep ihgr coagulation

anojral qus .pul nonary .venous,.dr.ai nage, pul nonar - —
GRrEBC LT Peoesihell SO heis) NPt bislosmiasis, sarcoidosis o
pabRteeichpillarh @anhingibns®ae, congenital heart disease,

pul nonary venus hypertension, chronic obstructive

ul ronary di sease, interstitial |ung di sease,. . .
A5 S0 9F DIPaFE JTBESRER it O o] AT AFRGIRD® it Sie yfpent invention,
isbhsdaded Biit, no€ b 6 16, MRS BsdcRateldivith iadrbdstdicfmean ®Wda padssure of about

| ung di sease, alveol ar-capill.ary dys Ia%i%, sicE{e
200 mmpy g ghest: mgglerale, ec%éﬁiﬂcszqddﬁxwés@w SU-30HpB fgcat rest; and severe,

el aoabiaR IRt incrdag3 e 20 MEHE bSEse athetease, | upus,
schi stosom asi s, sarcoidosis or pulnonary capillary

hemangi omat osi s.. Any form of pul monary h t ensi on ]
FeirprpR perdineign iifeluet BYIReRY a%ﬁf_ﬂ%ﬁ@m%@gﬁﬁ% and includes, primary
pulMORRYyT BfpertbitidnU(PPIY), ivpathRt PAHMI(IPRA)! OfamiTal CRAI®. FPAH). Several

associated with_ increases of nean bl ood pressure of . .
chpviitations. Yisteph fog PAmonaRyt hypRgagiPRthave @eqp. publishedc iigtudipe the Evian
NndeHclhtife! SRE €3asOificatOn 38 Pildddardt hyp€SdnsioANPHHEMO9E), and the Revised
Nomenclature and Classification of PH (2003). See, Lewis et al., Chest, 2004, 126, 73-10, which
is hereby incorporated by reference in its entirety. Any disease PH listed in these classification
schemes can be treated, managed, or prevented in accordance with the present invention. Risk

factors and diagnostic criteria for PH are described in McGoon et al., Chest, 126, 14-34, 2004,

which is hereby incorporated by reference in its entirety.

The following list is the 2003 classification proposed at the Third World Conference on
Pulmonary Hypertension: PAH, IPAH, FPAH, collagen vascular disease, congenital systemic to
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e.g., associated wth increases of 40 mm Hg or nore at
rest. Pul nonary hypertension includes pul nonary
wa@eaonsale hypertensi on (PAH), and incl udes, prPOEER2006/010406
pul nonary hypertensi on (PPH), %diopathic PAH (1 PAH)
fam lial PAH (FPAH). Several classifications systens
for pul nonary hypertensi on have been publi shed,
p'u[hﬁ‘dnu@i sm@ntk lﬂﬁrﬁvirﬁkﬂl, Nepar et biahdhirepanst), Kdras ﬁj'}fei‘teﬁdno rdnxgé and toxins,

B e R U G e
bisphthie§t mpdlo Crrol(fbﬁﬁfle. dRBéss, dplénectémy)l Qussoshaieahwitls sl’@fﬂ%&)‘t venous or
| ncor por ate reference inits ent| rety An di Sﬁase

cepTy SpeRivement, RPTAIYA ¥R Bufer G icde Rlobin p5pPillary” hemangiomatosis,

pulrehEdensB MERRnsi, 1dH-SYRANHRA vidrials QedadisQs)idfhsildaealvular heart
oresent i nvention. Ri sk factors and dlagnostlc

reePulgoRyy Iuperignaion essoeiatsd with hxposgis, SOPA), intersfiial lung disease,
stetf disdfdersd brealditty, al‘oﬁéﬁlmylp&etﬂﬁfaﬁm dlk&géfg mﬁfcﬁﬁce&pg%re to high altitude,

reference in its entirety. The lowing list is the
PHOO® tol disaiiq Fhe‘i(alﬂ?oﬁﬁ apﬂ/epe@@dwadwe@m tm'@mfrqﬁm!nehq gbstruction of proximal
ng GliMefe o{lllr Bé\fc)/obm%“ 8ﬂﬁ§t8 lil?' an f%_sl' plﬁm;!lry embolism
en vascu |sease, congenlt sys

(ttm]@ul nmmsyfosdwnmetel(lalhrsgeoidmmstiocb@paﬁ éxjnldlanglomatosw, compression
0 alr and toxi ns,

ol}l;)ﬁl etré lvgsggls % o%&’:h%%&? f" § as;'déé) He(g%glﬁg§) di sease,

heredltary henDrrhaglc telanglecta5|a henogl o ‘

Agiyanptae hb@g-mqnﬁgqupiimrdefre cat by essdci:iggd ahdthsan increased risk of pulmonary
ecto S t Si fi.ca v .
BLERRH PSR Sl Be) SOATAEC A RRUE R, mienmens
spmdranc)arlgft hapt Idlisaasy, Ipeltnmgwovmbm dsgaspue. gmrfd;xrgsxw eispoel narrowing or

h rten tri.al ventri lar ar t .
iy BE5e FUFoRRy e and VAR Do R ool Yl Rl gpysine atvotar
Hw@m;tfﬁm‘ticdmmm;awaﬁamc §)Imdfbytmombﬁﬂc8 wnﬂflRBavenous drug abuse injury;

terstiti dlsorder ,
BylABD i, ER |35 ot Sor ARt ohich COFaRT syndromes);
énfphye@B; chkdnid Mﬁﬁhltl@ﬂy@h&célﬂ)sﬁfﬁy@ﬂiﬁ fibrbdi; Gmﬁy-lh?pea-ﬂd{tﬂitlon and sleep

ag{rlr%;)lllffg eq'li,fﬂe\ﬁﬁ nlg,?f,aécgn olls%,rgl t@%ﬁ%&?@l‘ ?calcmoms cutis, Raynaud

pABSonfeH6; 1 eddpRigedli iﬂoﬁlltyp WisORIBAT YcletbdRtylye Sandd UkIBIRREMsia) and other
enbol i sm (tunor, parasites, forei gn material),

coBERNCABIS dissey (E9E eaple X suwwp‘h'a?n Bos8FFtso% BMPR2 mutation (bone
xﬁtﬁ“gm;g@t%ﬁb BFbté rdebptSDMAaY MO BfeliRE SNOPBIYNirink WPRH, Subjects with

rosi ng nedi astinitis) Any of the above-nentioned
hgredidary élﬁ@%mwaélaa&lgf&sp aneaR alﬁp tidpntified prchedngsiorisk fox IRAH, especially

R4k ERAAImYRAS (RS PNseel MEGHEH 8191, @MQJEMH S128a14-51g,

e.g., congenital heart disease (e.'g., Ei senmenger

syndrone); |eft heart disease; puInDnary venous
l’eﬁcgréalséo (tke tpventipp gheotepmg TRAIOgE referF to ferrdmipistERtien @f prjarmaceutical

cgﬂbﬁnﬂraﬁey @b B§seﬁ@ﬂsy¥1ap%ef§‘ uln% ﬁér)énﬁf)x; §¥Hefths ¢ ‘preventing” refers
di sease; di seases causing alveol ar hypoxia; fibrotic

tp theqdminissratiensprionite the nest sy synpiRes, mwpl@dr %o pitiepts at risk of pulmonary
h&ﬂéﬁeﬂﬁ&n% WUrtad “xﬁ%ﬁﬁlg"’ runU&Xpasses preventing the recurrence of pulmonary

hypertension in a patient who suffered from pulmonary hypertension.
Administration

Compounds or drug combinations of the present invention can be administered in any form by any
effective route, including, e.g., oral, parenteral, enteral, intravenous, intraperitoneal, topical,

transdermal (e.g., using any standard patch), ophthalmic, nasally, local, non-oral, such as aerosal,
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pul monary vasculitis (such as \Wegener's,
Goodpasture's, and Churg- Strauss syndrones);

weppwnipsema; chronic bronchitis; kyphoscol i osi sPCHEB200@010406
fibrosis; obesity-hyper-ventilation and sleep apnea
di sorders; pulmonary fibrosis; sarcoidosis; silocosis;
CREST (calcinosis cutis, Raynaud phenonenon;
iabpihg gebtutanebid, iibtyandisedard dn¢cak clublingualc trecltal, vapirchl, intra-arterial, and
.t el eangi ectasi a), and .ot her, connective, tissue.di seases. .
R S SLpE AR SRR iR S AR o, actve
of haasenor phogenetic protein receptor H has a 10-20%
lifetime risk of acquiring FPAH. Subjects with

her edi t.ar. enorrhagi.c. t el angi ectasa were al so

B i“%%rﬁ?‘ief’? %‘genlz}g a‘bgfaﬂﬁgf"swt?ﬁ' for I PAH, especially those
carrying nmutations in ALKI. See, McGoon et al., Chest,
CAEP4unds 26 drupdodbinakasafdhengretent inlentionvenbe convedel inerkamown manner
Streatingt refers to.the j.ni.strat of . e
i Bl RSB s PRl of ef fruBbiafins 5 foovigiut imitation
nGfmad ﬁh&eglaxﬁcy g:cthyeraetﬁpleua,s&@mlesv\/ﬁﬂrs,eﬁsnd'em gta&ﬁl?si, RYXirs, &hat@s, solution,
to the admi nistration prior to the onset of synptons,
SERPRSIQNSH SYFUPS, SPR dtliauidrasrosels ?‘r%ﬂ?@sﬁmﬁm monary

hypertensi on. The term "managi ng" enconpasses

ERhApRH6S 900d FdiulaBEnsfoLsraadafiniftithioh A [dyschY@EiR TS bsiondd application
a ﬁ?tient who suffered from pul nonary hypertensi on.
Neah§/At5st32at i on Compounds or drug conbi nations of the

present invention can be adm nistered in any form by

TAB oRbih&idnk b€ tHeQpttRnt intishtivglic&i0be &ingnistefedak any time and in any effective
parenteral, enteral, intravenous,. |ntraperitoneal, )
forgpoi Jiog| examplen Shke PﬁﬁPO‘(“B? g2 Bgsp sﬁfﬁdsflawhawausgvat thy 35 a single

cBRPshnNGr Gosdpa sdltl(¥.g., aQhRlor 1iG9IA cBkit@ining Vot coAfpositions), or they can be
aerosal , i nhalation, subcutaneous, intranuscular, ) o
agminisiared a5 ASParel GAPPOSHtiops, ALt athe,jams|time (5 thsgeroap dgyg is administered

iﬂﬂl@@ﬂoﬂh& &l 82 bthe tsCadmiRiStérel AallCorrfhh 2 higfPd TRE @Rfgs can also be
or in conbination with any ingredient(s), active or

aflmindsterecoseqmangiplby atrifderpry tigleye Maenss gan byrfarmulated conventionally to achieve
RS AL PHaf@of AlleasEOVER QAR YoriChf YO AQITDLNGE hOS AlhoE This can be

present I nvention can be con _ known ‘manner
aphievsd thhi eising agents andien theiri derivativeshvhibh havg shitable metakplio half-lives, and/or

bgﬁ%ggmgggﬂghgﬁgggg 1@ion M thout 1initation normal and

I'C coate ets, Capsules, pills, powders,
granules, elixirs, tinctures, solution, suspensions,
Toy doygsombishiiahs sandbd $ygengitiaergodiess the ipintetion) of the, drugs is such that the
cgﬁﬁé‘xﬂg;l %ﬁ"ecqfis ?Aakequé&r Fﬂé' zﬁéébpzﬂcs SIIIR rof%éﬂ i%ﬁ\%@)%ﬁgﬂ.' Blds, reduced
are described in provi sional application .
afipnB bf the ArugT trm teadmimsitred e, gfducing tgnictyem bthendeadeteriops or unwanted

eﬁQCQS, ba% og rIEISIPIé stl"'n-':e rsgrge %o@nn ast 'u&% %‘egn t'hQ a%&%s grfefa%ﬁ)tiﬁiytgred alone, but

achieving greater efficacy.

Compounds or drug combinations of the present invention can be further combined with any other
suitable additive or pharmaceutically acceptable carrier. Such additives include any of the
substances already mentioned, as well as any of those used conventionally, such as those described

in Remington: The Science and Practice of Pharmacy (Gennaro and Gennaro, eds, 20th edition, '
Lippincott Williams & Wilkins, 2000); Theory and Practice of Industrial Pharmacy (Lachman et

al., eds., 3rd edition, Lippincott Williams & Wilkins, 1986); Encyclopedia_of Pharmaceutical

Technology (Swarbrick and Boylan, eds., 2nd edition, Marcel Dekker, 2002). These can be
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form For exanple, the conmpounds can be adm ni stered
si mul taneously, e.g., as a single conposition or

waelowagen2uhit (e.g., a pill or liquid contai ni NBCHBPIN06/010406

conpositions), or they can be ?dninistered as separate
conpositions, but at the same tinme (e.g., where one

drug is admnistered intravenously and the other is
xafléﬁbm{bosteeﬁxe_@k ‘_Cphﬂhiayeéﬁbaliyrﬁcfe@_fﬁblﬁlwd}rﬁfsl”z(_) :’CnFiiEble tiiby WgSco@ribined with the
al.so. be mpisgfere e ntiall. t different tines.

SREjeRfiree e pap Be fePRGI ISR SEIOR o b STLRA PR RROe ¢ he

desired rates of rel ease over extended period of

Thiad@ifion, Rofpountiz oh Ot SomBihaticn fof the[prtseniCialention aahbeydiginistered with

by using agents and/or their derivatives ich have . .

B P S ST BRcP U G e GPAT)Y Bt gbove mentioned diseasc
mant Ealdlirds.r el ease formul ati ons. The drug conbi nati ons

can be synergistic, e.g., where the joint action of

the drugs is suych that .the conmbjned effect is.greater )
@qhafnthewewaw@%s?lag &0 dhnimeniaRo e ghl 45,40t SR, e physical or
mMétHEnical QG AueMBUK QS stirBatfbhUgktp@iRfurd)@nagnet therapy or topical use of
-adm ni stered, e.g., reducing toxicity or other

RoByusttlang i8S or unwanted effects, and/ or using the same

anounts as used when the agents are adm ni stered

BleOEsentOienB6h pRVIdEPaISS EathiihatRhd bCAYast HRRPOGS] S Formula I and at
drug conbi nati ons of the present invention can be

lpast oR@ rothes rhirpRSHtiGREIRt ApsptigRadetboytivsefBl & Hawtingi 4 disgpse or disorder.
%@lfbma&w’ G Ad phrReGRTuRIhRNGS hbiRde: Such additives

i nclude any of the substances al ready nentioned, as

wel | as any of those used conventionally, such as
t hose sREkceampetions araiasage fasms whirh coplprit deagtnge ppRpeund @f Formula I

of Phaj,ABrKast GRIVIRE theRibdufeeRBR MRni&dd abk@t h edi tion,

Li ppi ncott WIllianms & WI kins, 2000); Theory and

Practice of Industrial Pharmacy (Lachman et al., eds.,

3r d -ediombaation pasks ¢patpininggt|leastens cemppyndjof §o b53nd at least one other

Encycl ' ; ' : [ cally-
B e

These can bereferred to herein as wgharmaceutical
acceptkits| whigh rcomarisg” at; lpastnefiec earepoprb pf foemglanppregt least one other

Wi th ttﬂ&aﬁefc&g% YSenfbigicRB atiR B pmaga%,lyyﬁég ggﬁ,gon%%&hae s Qunit dosages

a subj ect her apeuti c purposes. I on,

conpouwnds iedependens untrdsisagas. i vohsorowithoyt insirections that they be administered
i nvent j i ni.stared with other active agents
éo?&tr%ﬁﬁy &%e@gﬁg{y, I

or othe erapi e are utilized to treat any of
the above-nentioned di seases and/or conditions. Oher
t her-apiepasata drdspehideny dosnge Hiermis of @hlepshon¢ perhpegad of Hermufael and at least

not | icmeto%r 'ﬂgr ‘a K{y én@x@hedoz{bo@&'ni@ﬂitcg erattéq{‘aorﬁméve a therapeutic

ag@?tg
such as el ectrical stinulation, acupuncture, magnet
t her apffects ¢.@pitrsatment ef othe peAmey distdsen evhen | administered concurrently or

sequentially.

The dosage of each agent of the combination can be selected with reference to the other and/or the
type of disease and/or the disease status in order to pro?ide the desired therapeutic activity. For
example, the active agents in the combination can be present and administered in a fixed
combination. “Fixed combination” is intended here to mean pharmaceutical forms in which the
components are present in a fixed ratio that provides the desired efficacy. These amounts can be
determined routinely for a particular patient, where various parameters are utilized to select the
appropriate dosage (e.g., type of disease, age of patient, disease status, patient health, weight, etc.),

or the amounts can be relatively standard.
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The present invention provides al so conbinati ons of at
| east one conpound of Fornmula | and at | east one other
WO pwrapRld i c agent mentioned above useful in tPEHEPING6/G10406
di sease or disorder. "Conbi natijions" for the purposes
of the invention include: - single conpositions or
dosage forns which contain at | east one conpound of
The fafigtia of thaadmaistdrabativoingredichteran vire madeddccardmgemstuch considerations

ti b Do nbi nat.] k t ai ni. t, ...
TIPSR SRR P FPERESTRA AT g o
pefiéd eMedineat, #geint, segnhd gined] adiditdn oo the @atiahniredtal, eie@dture and extent

oncurr.ent | r.sequentially:; - Kits which conprise at .. .
of B EEn S RERIFAR T SRR ARt PR A PR G pgombinations
ahil 8fugRRus ihGrae@an) and@tlikened above packaged separate
fromone another as unit dosages or as independent

unit dosages, with or without instructio t hat

Hsefersngs; 1SS ER QP ABATY ngﬁtwpsquoé Jeramia Qf’?lp %éﬂég@l mg, preferably

fRRP4 131880 Hfg,dﬁl@x%@%&tabl?ﬂs&% tb 660mg.0f at |east one

conpound of Formula | and at | east one ot her

t her apeuti c agent mentioned gbove which coqperate, to )

Paeml'@vereéer?qqee%%&wwnéf%@w? 42‘.‘-&.-(,4-% Barrietigorgpetiyjehenyl)-ureidol-

ﬁﬁf@oﬂ%ﬁﬁ? ByridRENCABURY 1 SCRY BEthGRACI e el Eha@xhaceutical composition
e

sequentially. The dosage of each agent of t

feagmef] ea0POmEcHsferbly diomethtad S4). mere Resfereblyfiom ¢ 11800 mg.
other and/or the type of disease and/or the disease
18 hASthES elnBofBRTof i ifVeRNdrBe EdiBpolRE b BENIIN BlsARMIMstFed in combination
activity. For exanple, the active agﬁnts in the o
wignailesst ensriushen thseappiticsigent i ar 2aavAt Hias thoseef qraingryfskillelg the art can
LRERINDBY theR proféssivhA jk@higpat i on” is intended here to
mean pharmaceutical "forns in which the conponents are
,E;esent in a fixed ratio that provides the desjred
f Phagmpgeeutiab sempoRsinft accerdingoto dst EVARtRB isr adminiigrep one or more,
Jr&éra@lyﬂg; Id ﬁﬁ'éearmo?@%i'e@é?sbly %%%Wﬁ@ﬁerp&?aﬁﬁtﬁ%&e g6 Given to an
utilized to sel ect he appropri ate dosage e.g., type .
adfnirdjtrationseia theqpsal gputp Witleeach adminisgrationsthepymber phtablgtgior capsules taken
. ' t he anobunts can be
llr?gﬁg% %L\l/ngl y egstmél%gé%.xéreﬁgggoﬁount of the adm ni stered
active ingredient can vary wdely according to such )
Nevertliedbes, dit imaysinaspmeheasgsabe pdviahtageond hp deviete draan dpsameunts specified,
i Lo | . A i-ni i .
YRR 40 b ATRAR RA L TEn Bl RAL BB o o rsprion
apdrténe joonntexfvalt breer palticle e ednainisationt seeffeatedr Eoraimgtance, less than the

Xt . 0 i1 t . .. )
S Rl o R i, e i o
hao bberextdederbinantiebr dasesy Irdthe gase wff edmioisirativg, of seldivelydarizé kmsounts, it may

be advisable to divide these into several individual doses over the day.

The combination can comprise effective amounts of at least one compound of Formula I and at
least one other therapeutic agent mentioned above, which achieves a greater therapeutic efficacy
than when either compound is used alone. The combination can be useful to treat, prevent or
manage pulmonary hypertension, where the therapeutic effect is not observed when the agents are

used alone, or where an enhanced effect is observed when the combination is administered.

The relative ratios of each compound in the combination can also be selected based on their
respective mechanisms of action and the disease biology. The relative ratios of each compound can

vary widely and this invention includes combinations for treating, preventing or managing
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Preference is given to an anmount of the conpound of

formula | from20 to 2000 ng, preferably from40 to
w@o7ttH216vor e preferably from 50 to 600 ng. PaPET/EP2086/010406

preference is given to an anqﬂﬁg of

4{4-[3-(4-chloro-3-trifluoronmethyl phenyl)-ureido]-

3-fl uorophenoxy} - pyri di ne-2-carboxylic acid

- puRidaytyaiypelension Wherepha amaaesudfi thaformoli@smpound ahd die c2kbr therapeutic

t o 3000 .. pref.erabl rom 50 to 1500, . nore

s P G e BRG0P pesh b §iee = i ek isk SRR rren

of the invention the conpound of formula | is

Thel fdledis S bfone @r imdreCapgiits BAthe 0ombihitlonahn hle@bd coatrelldduwhdre appropriate, to
t her apeuti.c ent i.n an.ampunt that those of ordjnar .
FRRA 0f fesid T peutin s R TR By melrclesats G SembRaIon pack, kit o
whefl ges3pathte intdpen@bididbRgeirins.al conposi tion according to

the invention is adm ni stered one or nore, preferably

up.to three, nore eferably up to two tines. per day.
bl e v ans oo R D Comthrt G PR I doRHiR DRl at leat one

cbRpbRd ctld eRah Bl ErdtipSEdnaibtinNot PRosphbtiRStera0é W afHiitods, endothelin

or capsules taken in at the sanme tinme shoul.d not

aptegQIats, (PARSacY@Penelogyess Kinaseinhypijors and; plastase fahibitqsy, More preferably a

BRYRRM R0 € Wisprishgd e¥i4qt 84 L RIGR-I-RE1uaI TRy Hh &R il §B-fluorophenoxy} -

dependi n on_bogy wei ght, individual behaviour toward

pyTidingrcpipenilis geidanethylamidg gad grd #rlegsh pag rasppospdisaloctpd fegm the group

cofiihYy alf QUALEIVRIEREINS AR 84skMbh Ofitakéhidil fiRE&H; treprostinil and

For instance, |ess than the aforenentioned i ni mum

eppsostensl migy used.s OMiost cipeaferabily, 8opembination  pmipriging h4{4-[3-(4-chloro-3-
o e o o oot .

e D SR BT A RO O rothytamide and

bosengge anmounts, ibr may be adviveedehadilt o di vi de tisese used.

into several individual doses over the day. The

combi nation can conprise effective anounts of at | east

one conpound of Forrmula | and at |east one other

t herapeutic agent nentioned above, which achieves a

greater therapeutic efficacy than when either conpound

is used al one. The conbi nation can be useful to treat,

prevent or manage pul nonary hypertension, where the

t herapeutic effect is not observed when the agents are

used al one, or where an enhanced effect is observed

when the combination is adm nistered. The relative

rati os of each compound in the conbination can al so be

sel ected based on - their respective nechani sns of

action and the di sease biology. The relative ratios of

each conpound can vary widely and this invention

i ncl udes conbi nations for treating, preventing or

managi ngpul nonary hypertensi on where the anounts of

the fornmula | conpound and the other therapeutic agent

can be adjusted routinely such that either is present

i n higher anounts.
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The rel ease of one or nore agents of the conbination
can al so be controlled, where appropriate, to provide
W b@7dsei6 ed therapeutic activity when in a siPgi/EP2006/010406
dosage form conbi nation pack kit or when in separate
I ndependent dosage forns. Prefé%ence Is given to a
conbi nation conprising a conpound of fornmula | and at
Exaaplesone conpound sel ected fromthe group consisting
of phosphodiesterase V inhibitors, endothelin

@ﬁ g (gs 8“$ tac l | n %natlg é?%)? urlﬁt%&h%e inven n‘gcl)nar ?ested in vitro on

1§2ﬂhmr ir@ti pgménary arterles and in vivo in monocrotaline-treated rats with pulmonary
%%3 (4-chloro-3-trifluoronethyl phenyl)-ureido]-3-flu
FEMoxy} - pyridi ne-2-carboxylic acid nethyl ani de
and and at | east one conpound sel ected fromthe group

16Miad Sidlin@ldnatvad@tial |, sildenafil, vardenafil,

bosent an, sitaxentan, ilonedin, treprostinil and
l@%ﬁ,ﬁ{l Ok eno&fﬁ%f)@%f%re&%? Si.hsp @%f“‘?ﬁha?ﬁaé/r ancF t%nt]lllnng% are removed The left
pulthdrlabosresiiat Ryskd hie ridsgeted eiddplaced in lce ~cold Krebs-Henseleit (KH) buffer of

fhﬁqv{qug SIS o SRR GH ) 3r KEh s IGE 28 Mech 12, Nartpo 12,
NERED,E38MRlRSse The ﬁ{(f Rplidnally ﬂxb%W&’«ﬂmﬁﬁGn dtBUGe tested in a

conblnatlons ,according to the invention are tested in
‘WP%?@“@ﬁofé%1&iHU‘P§@ pul nonary arteries and in vivo
in nonocrotaline-treated rats with pul nonary

Y RRLLAGSInP B isbinelrRtBidichTBhg sEmdkBNmYm 3h tlﬁfgﬂﬁ%reMﬂb@ted in a small
Wstar rats (250-300 g) are anaesthetized with ethe

varrdl ehambprAyperapheTve Mikse €10 A diqmeter) e iHaduseg thgoply thJumen of the

s¥ éﬁg aﬂdsm&{in?e%lea“é&&gmgrﬂ@tlﬂlrﬁ‘&ﬁ(ﬁ de@crib‘é@ 1§ Mtlvany and Halpern (Circulation
ebs-Henseleit (KH) fer of follow ng conposition

I{qsq:grcrmtﬂﬂ ,14)1 19N6F After 2. 30m@p equilibratigaqiepod inppxygauated Kibsolution at 37 °C

z&lﬁgﬁf W gt?etc}gh%oﬁ’lglr txﬁlaﬁmn&lphia%él' ler active tension
onpound conmbination to be tested in a
dowrioppment ahichris detemnginddobased 0 the intsirial cirquarensaeeswalkignsien ratio of the

sgénexénzsgbgﬁs{egigg .tﬁe%r}ﬁﬂel%gi (ilf un Sé}%@ F@U"/S of @ha‘ﬂﬂe' JasJeE ’&%lg have if they are

in a sm er mograph
axposed to| ditrssiva tehsiomeiqeiviientite thatproded byla trimsough piesare of 30 mmHg.
l umen of the segnents and nounted according to the

L

Seememdontractlity ge that e@tek{mysaol initiplogxpedure3ip aOl@glaKa sgihhon (120 mmoV/1 K™~
h

%}i—l srqr%x?g? 1E:t§ iidenth cag 9&-? olaevteercle%E ? %U?L s tl%gﬁped by KCl on an

Yor! acti®Ve™ enston
cjeimeiarbasy). based on the internal C|rcunference-wal
tension ratio of the

The vessels are than pre-contracied using K" (50 mmol/l) KH solution. When the contraction is
stabilized, an accumulative dose response curve of the compound/combination tested is
constructed. The stabilized contraction induced by K* (50 mmol/I) KH solution is defined as 100%

tension. The relaxation is expressed as percentage tension.

Pulmonary Artery Pressure in Monocrotaline treated rats

Male Sprague Dawley rats (250-300g) are treated with monocrotaline 60mg/kg subcutanously
(=day 0). On day 14 after monocrotaline injection treatment the compound/combination to be

tested is administered. On day 28 hemodynamic parameters, i.e. right vetricular pressure, systemic
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segnents by setting their internal circunference to
90% of what the vessels would have if they are exposed
W@ 2003/0pa$6i ve tension equival ent to that produREHEPR3006010406

transmural pressure of 30 m‘ng3 Afterwards, segnents

are washed three tinmes with solution and left to

equilibrate for 30 mn. Segnent contractility is then

Blegl @ekstry, leart irdté, tartadial @@ 0&ion€ oty@edisdnirgtontate Mmoisufeld @Ad compared with
120 pnol /1 K+- KH solution, which is identical to KH
Faied WRTRLAREMAS- t hat Nad is repl aced by KO on an

equi nol ar basis). The vessels are than pre-contracted

Rsing K+ (50 mol /1) KH sol ution. When the contraction

is stabilized, an accunul ati ve dose response curve of

t he conpo mhi pation tested.is construgted.. The .
PSS B AV R d s, T R ie S rebeve g B RTpjorgyriforomethyl-
shehi-ireido]-5-flda@bprackyd Hyddiase tcamsiydio acililigethytdraaBimgkd or vehicle by

expressed as percentage tepsion. Pul nonary Artery A
W%%’s‘tﬁ’F%%?‘g' AR e OISl ST ROer e PilERopary artgpid éwgfﬁfea%% starting 14 days

PRVMHRY ifjétkion (£ MCTOUE] day &8t NeahRchisvnvith MOTARARER Ipulinary arterial
hGygg%/@kg subcut anously 14 aft

s (=day 0).. On da%/ er,
pign Heatpent Wb@%@ﬁ“ﬁhéﬁ’rgﬁm‘m{oﬁ’é hylphenyl)-ureido]-3-fluorophenoxy}-
%%ﬁle.lzngéﬁaﬁmi Rl ARLVRAMAR hESMeBH WScr@dY Right QeMculsM hypertrophy,

ay 28 henodynam c paraneters, i.e. right vetricular
fomparsd te vehigle tigstpd pripaly (pekisvsnirisle/lefe sentrigle reeptym Fasioj geptrol: 0,25 +

(e ;V43&‘i’:&@-&ff&f&@Hriﬁ@&b&ﬁ&h&l&ién%-ﬁreﬁ%@%lﬁu% ﬂ&@x&}%ﬁin%ﬂz-cmboxync
wth untreated control animals. Results: nocrot-al I ne
oidomythylamide et2§ H 091 a5 -eplacabrl BHi2Ze B0 meaciSEM). This effect of 4{4-[3-(4-

-[3-6£4- ___' 11 enVlid) - 5 . . hvl-
s oA e bl S BTN IR Zcarbonglicy acid methy
amstidig|paralleled By amginkpgovementatiitied survival ghtha gemabsdmodality yate control: 0 %;

i €0 N3 0. derate pul nonary arteri al

I%%Z{?gedr%'s? 2nvs's lg?e%?'% /ﬁ)gl days after the injection of
MCT until day 28. In animals with MCT-i nduced
pul nonary arterial hypertension treatnment with

4-13-(4;chl oro-3:1trjfl uoronet hyl.phenvl) - yrei.do] - 3-f | (4
B dn Sror R pth il SSFRIRLY SRkl upRbsa or e
dhloris-Sckiriflud eomi @l plie niyl) gireidvle flnowpharoxylypaidine pleyrboxylic acid
cotﬁ‘?f\r e, tot vepi cl F téﬁgt ed animals (right
wethyqmide pithpolyyinytpyrrafidones o ni ym ratio control: 0, 25
0,01 ;
A{ Zn[ Amcapped| oh- Int r ipht uof 0 #et-[Bydphmys-trifitoednstllydBrefiy])-ureido}-3-

or gpheno = pyrj dine-2-carboxylic. aci t hyl am de: .
BRSO R BRTe GRoY 59 A Do TR i four pars
vty ipyablidbpd -(P8P{24-/ Kollidon 25), and dissolved in a sufficient amount of a 1:1
chloro:3-trifl poronet hyl phen - urei doj. .

S0P BB PP P NG AP B ice: ThS enepaefyfel wes placed
iatdiad@ciusn Pah adthedoed, Ay 168 Bryl foP4t asPAAIB holirst he sur vi val
of the animals (nortality rate control: 0 %
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BAY73-4506: 0 % vs. Placebo: 40 % . Exanple 1:

Preparation of a 4:1 co-precipitate fornulationsolid
waelrepeseion of 4{4-[3-(4- PCT/EP2006/010406

chl oro-S-trifl uoronethyl phenyty: ureidol -S-fl uor ophenox

yJ- pyri di ne”-carboxylic acid né?hyl amde wth

pol yvi nyl pyrrolidone. In an uncapped vial, one part of

Whét waclain:chl or o- 3-tti fl uor onet hyl phenyl ) - ur ei do] - 3-

quorophenoxy} pyri di ne- 2- carboxylic acid met hyl am de

our

Dot WISy AP PETIa S5 BT o 8o Pharifer ROl Sepsprable s, polymorph, solvae,

di ssqiy‘dﬁeb Irﬁbtz&boﬁtd:f fpreingnbr distarRbisaheric forth theeedfiirfer afanufacture of a

acetone and hanol , until all powders ein .

Sol utTeHEAmPNEo R bt SIF P ine oAb g el ey BReEtiien

oven set at 400C, and let dry for at |east 24-48

hour swilhah sal@camhgiund of farmdlsBisof a conpound of fornul a

| or a pharmaceutically acceptable salt, polynorph,

sol vat e, hyo ate, netabolite,

di ast er eoi

acture of a

medi cg nagioMy of
pul nonar onpoﬁnd of
formul a | | east one
conpound a|n11 and at

| east one el ast &be i |b||or and/ or one ki nase
i nhibitor. 3. ConbinationFof claimof 2 wherein @ﬁe
ki nase inhibitor is glivec. 4. Conbination conprlsing

at | east one conpound of formula | as defined in c
2 or Gomhirationapmpisingsatdesst epecrompowndyof dermilagh qfsdeﬁnqdom@lalm 1 and at

and ¢ 53asRBCinhBREARAME bt 1BAROMrRRbECt €d from the
group consisting of anticoagul ants, diuretics, cardiac

gl ycosi des, cal ci um channel bl ockers vasodllators
Pr ost Gemkinatien ghelpigyrfesvhessinithe s iphibieragelest s

phosphodi est erase inhibitors, endopepti dase

4 nhi b iSatioh ic@ﬂn?nélﬁ’é"@tr 16239 oRYERhpdund Bf RFHRAKANS defined in claim 1 or a
inhibitors and ot her therapeutics known to reduce

pul mm»g]b}nag@q asrdefippincany of cBimsGHipr andat dnastome ghegapgytic agent selected
wher S%&gl egggé# &’H&{tm% I%F ?@Rgﬁguﬂa‘f\tsaﬁﬁﬁh& Sarfiac %lycosxdes calcium channel

phos ase V rnhibitor, endotheflin antagoni st
or prbmkansytalscpdnlamp@gnae/ch@ anaygnty, n@domhurafantegcaism phosphodiesterase

wher emﬂ?ﬁ%lg Jnldr) Eh%@l{’o‘%yt p(fd m%méxgerﬁ%gtﬂlloﬂx%bime inhibitors and

si | dena var sént'a
i | omedthax thetapeqztircskmwn {o reducepdmonsy antray prefurese of t he
conbi nation of any of clains 2 to 6 for manufacture of

& ”Edé&%ﬂﬁi%n fo? llaim 4 wherein the further therapeutic agent is a phosphodiesterase V

inhibitor, endothelin antagonist or prostacyclin analogue.

6. Combination of claim 4 wherein the further therapeutic agent is tadalafil, sildenafil,

vardenafil, bosentan, sitaxentan, ilomedin, treprostinil or epoprostenol.

7. Use of the combination of any of claims 2 to 6 for manufacture of a medicament for

treating, preventing or managing of pulmonary hypertension.
8. Pharmaceutical composition comprising a combination as defined in any of claims 2 to 6.

9. Pharmaceutical composition of claim 8 for the treatment of pulmonary hypertension.
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treating, preventing or managi ng of pul nonary

hypertensi on. 8. Pharnaceutical conposition conprising
w@2@onbiznat i on as defined in any of clains 2 tBCBEP®N6/010406

Phar maceuti cal conposition of claim8 for the

treatment of pul nonary hyperteH%ion.lO. A met hod for

treating, preventing or managing pul nonary

oy peri eRsioa ol ﬁeaamg UhtR&Gting Br RRALLItANAOKarE ﬁg@h&ﬁ&gin a subject in

adm ni sterin g effective anounts of a conpoun

f or muteed thersef comprisingadmipisteeiag eifeciive appuni of acpmpound of formula I or a

pol yrﬁﬂﬁmcetﬁ’@iﬂ&a&%eptmgrﬁﬁ €pol Vﬁpogdl\taee WG, Webtsbolite, prodrug or

di astereoi sonmeric formthereo erein said conpound

of f chasigregispmpric form themgef net hod of clai m 10 wherein

t he compound of fornmula I is conbined with at | east

one gliRsiAS& éogﬂ,b@ddt&ffo%qﬂa(lqg one kinase inhibitor.

12. The method of any of clains 10 to 1 1 wherein the

conpound of fornmula | is additionally conmbined with at

| east one ther-Beutlc agent sel ected fron1t°e group

consi st [ [

gl ycosi des,

prostacyclin

phosphodi est &% Z

inhibitors, lipid | merﬂig agents, thronboxane

i nhi bitors and other therapewrics known to reduce

oguey|, eng

pul monary artery pressure. D

11. The method of claim 10 wherein the compound of formula I is combined with at least one
elastase inhibitor and/or one kinase inhibitor.

12. The method of any of claims 10 to 11 wherein the compound of formula I is additionally

combined with at least one therapeutic agent selected from the group consisting of
anticoagulants, diuretics, cardiac glycosides, calcium channel blockers, vasodilators,
prostacyclin analogues, endothelium antagonists, phosphodiesterase inhibitors, endopep-
tidase inhibitors, lipid lowering agents, thromboxane inhibitors and other therapeutics

known to reduce pulmonary artery pressure.



