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

W@ e0ps4213 ons for treating, preventing or nmanaBCHEP2006/010405
pul monary hypertension conprising at |east a diaryl
urea conpound optlonally conmbined with at | east one

RS Hkpﬁﬁ‘i‘i’dﬂgibho”s

BAY 43-9006'refers to '
Thé {plesprB-ifvntidn relates 3o phainhhqgoﬁi@hmmgobi!ihm@br Jreatingi ptefentykecor managing

pu?m(y pen?e!ngx.%n %oxpgrellsrmgggz)igtn dsfa %CI d un%tclaﬁpm%m g)%f)narigr coglbmed with at

specl’e nmpoun
leanbrie- additiona] tmd)eatm ageam glisefgbctmcbnage:rstmcludimd:.g.ﬁb@ﬁ @39006 as a diaryl
various activities, including inhibitory activity on
urgaLOMPPNde  pOGFER raf, p38, and/or flt-3 ki nase
signaling nolecules. See, e.g., WO 2004/113274 and WD
BAZ@OB/—QM)@Z}&MS Buh{mﬂ’}a(ﬂy:hh;ycp@lrifhmsdlmﬂlm;ﬂfeﬁyl}mteﬂio}tphenoxy}-pyridine-2-

se ch cte Su t.ai ned el evati,on f .
ca TS e s 8 shvcisS &8 $ET5n oMo R e B g anti-cancer
and C&ﬂﬁ&ﬂéloﬁuc{c\/@ihﬁltﬂﬁ, pol*&a; varfod® (a@mtlés lnc:h)dmgClﬂh[tﬁthy activity on the
t reat nent of pul nmon y ertenS|on s.on the
VEGE PR R P an or e dfnass siged @ga@ifw% prCaf-8» WO 2004/113274
anll VEALO®NG0d280r pul nonary hypertensi on include
anti coagul ati on, oxygen suppl enent ati on, conventiona

vasodllator t herapy, transplantation and sur
1y hyperiefisiont eterhgeh fisease gaauppiqrized, bg gustgpe ﬁlgvatlons of pulmonary

art%fyeﬁ}teﬂﬁﬂ%t(qu RBbih MPRANYw IBABRRY 96\§haﬂrbfle§dndiﬂe€l9©7,g336(2) 111). Current
cal ci um channel bl ockers and pul nonary vasodil at o

treptment pE BRIMENITH \hAtTTeation derFrdie gn Hitatipazcandt e Mechanism of the discase.

Tﬁﬁ%&'ﬁﬁé@@ﬁ)t b@imohhi§ Hyb&nsibf BXRAL 'aﬂg:oﬁ’éulzm%ﬂ aGiyBéh supplementation,
pU| nonary pertensi on conpri Sl@ﬂ(g | east one

copysntiensh aassﬁ%/aft@rthﬁm, ItfaasrPéPntﬁﬁ‘Pil pyrgicgitcares J9erapgytic agents presently
us% HE5 D@L t}ebﬁfeﬂpspg{l oﬁ%rﬂy})eggﬁog rlﬁa@d@t gnyﬁaaﬂ,oanmﬁén blockers and

e used dmnistering a diaryl Orea conmpound
mﬁmomxwvﬁmddmbmand optionally a further therapeutic
agent, pharmaceutically-acceptable salts thereof, and

Thqq)q'ésgrﬁtiﬁ%ﬁﬁon provides pharmaceutical compositions for treating, preventing or managing
pulmonary hypertension comprising at least one compound of formula 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".

Formula (I) is as follows:



thereof, etc. The conpounds with the structure of
formula (1), pharnmaceutically acceptable salts,

weagadsphs, sol vates, hydrates netabol ites anBCT/EP2006/010405
prodrugs thereof, including diastereoisoneric forns
(both isol ated stereoi sonmers and m xtures of
stereoi soners) are collectively referred to herein as
the "conmpounds of formula I". Formula (T) is as
fol l ows: whereinQQ I's -C(O Rx KR%rs hydroxy, Q -4
al kyl, Q4 alkggx or NRRb, Ra @ I ndependent |y
. a) hydrq&gnN ) [
-hydroxy, -G # apkoxy, - a hetleroa group sel ected
frompyrrole, furan, thiophene,inrdazole, pyrazole,
t hi azol e, oxazol e, -i soxazol e, isothiazole, triazole,
tetrazol e, thiadiazole, oxadiazole, pyridine,
lE}ér.irn'dine, pyri dazi ne, pyrazine, triazine,

WisE2 oxazol e, isoquioline, quinolines and
i m dazopyrimdine - a heterocyclic group selected from
t et r@hydriopgy0o3k, tetrahydrofuran, 1,3- dioxol ane,
1, 4- di oxane, norpholine, thionorpholine, piperazine,
pi peri di ne, piperjdinhone, tetrah pyri m done,
Pentimre: nyinfeRE it el GrepFrartigRERe Ul £ de.
di hydropyrane, di hydrofuran, and di hydrot hi ophene, -
am Ry, and Rilare imjepémdastlyl )y substituted by one or two G -4
al kyl groups, or

a) hydrogen;

b) Ci.4 alkyl, optionally substituted by
-hydroxy,
-C,4 alkoxy,

- a heteroaryl group selected from pyrrole, furan, thiophene,imidazole, pyrazole,
thiazole, oxazole, isoxazole, isothiazole, triazole, tetrazole, thiadiazole, oxadiazole,
pyridine, pyrimidine, pyridazine, pyrazine, triazine, benzoxazole, isoquioline,

quinolines and imidazopyrimidine

- a heterocyclic group selected from tetrahydropyran, tetrahydrofuran, 1,3-
dioxolane, 1,4-dioxane, ~morpholine, thiomorpholine, piperazine, piperidine,
piperidinone, tetrahydropyrimidone, pentamethylene sulfide, tetramethylene

sulfide, dihydropyrane, dihydrofuran, and dihydrothiophene,
- amino, -NH,, optionally substituted by one or two C;4 alkyl groups, or
- phenyl, |
c) phenyl optionally substituted with
-halogen, or

- amino, -NH,, optionally substituted by one or two C,4 alkyl, or



- phenyl, c¢) phenyl optionally substituted with
- hal ogen, or - amno, -NH2, optionally substituted by
wWorW7084213w0 C al kyl, ord) - a heteroaryl groupPGEERWD&00405
frompyrrole, furan, thiopheng, imdazole, pyrazole,
thiazol e, oxazole, isoxazole, "isothiazole, triazole,
tp)e/tr Irxﬁlzgl ﬁ e lt‘%%}'sgrlﬁ aé'?lhpgéel %gjﬁanhgyr??l? &érz tlhlophene imidazole, pyrazole,
benzoxaz Ghﬁzol¢ mmleolsbiﬁoleqmtﬁﬂkdlﬂﬁlaﬂld tetrazole thladlazole, oxadiazole,
i m dazopyrimdine, A s ogéi onal I subat I tut B enl)él ssoquioli
pyri di nylpy" Bfh PHYASe Y BREL S é’y F¥Lq 161 Fn & enz Xazole, 1soquiolmne,
qui nol i nelumohhmrmampambm;ﬁﬁhme; B is optional I y
substituted phenyl or naphthyl: L is a bridging group
which is -S or -0 [ , or,. 3 R2 is . I
5 i ndédend elﬁtqp?or@lly Sélpiz{ynlilte(? @Fery’l h@ir@mykwap%&el %e%ﬁowg)? : isoquioline,
N-oxo or Qlideyidé X ymidopyahidings of optionally
substituted phenyl noi etles for A of formula (1) which
are of particul nter i nclu tructures of
forndl a I‘i?pt“’gf“?%ﬁi‘f’ B‘Pe“%lp‘t‘l 6&5@3/ substit ut ed
pyridinyl noieties for A of fornula (1) which are of
par ti, cul ag a bRE@EEEbup Whichige-SSbF i ures of formula I x:
Structures of optionally substituted naphthyl noieties
for A of f (1) which are of particular interest
i nclde s‘fﬁﬁ%‘ﬁge@dof formula Ily:- A - The structure
ly represents that the substituents R3 can appear on
10 any dael Rbris aldepentdntl®id; helkyll Cthataikgt) Cha alkexy al-64eae N-hydroxy.
that is otherw se conplete with a hydrogen atom as a
substi tuent to the .ure 0 ca | sp. be .
SQHRE G Ty RS AGHHPBH To7F o b 40 A haGieh are of partcula

inMads€EiR€ledd dn@ttutes of formula 1xx:

(R%),

1xx

Structures of optionally substituted pyridinyl moieties for A of formula (I) which are of particular

15  interest include structures of formula 1x:

(R%),

- Structures of optionally substituted naphthyl moieties for A of formula (I) which are of particular

1x

interest include structures of formula 1y:
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ot herwi se conplete with a hydrogen atom as a
substituent. B is optionally substituted phenyl or
Wo2pnoswzis St ructures of optional ly substit ut eBCPERI996/010405
or naphthyl noieties for B of ,2formula (1) which are of
particul ar interest include structures 2a and 2b: The
structures 2a and 2b represent that the substituents
R1 can appear on ay arbon atomin the structure
whi ch has a val en is otherwi se conplete with a
hydrogen atom as a hSti tuent and the bond to the
urea group can b ONgH "8 carbon atomin the
structure which h& Yal ence that is otherw se
conplete with a hydrsgen atom as a substituent. In a
cl ass of embodinents of thidYinvention, Bis
substituted by at |east one hal ogen subst ituent. In
anot her class of enbodinents, Rx is NR Rb, and R and R
3 i | - . .
i o 9SFRRRLIY A ALCRRA ot o QR . v o
whldl haSa vd;enc-e(tjaat 1sTd1herwap cerhplete witha l@drogen fom 3Js a snbstiltuent The bond to
the Xlge)elgcg?qltu&j)ycag aFP b%dhr}l\']gm éﬂréa?tp | ea.Fﬂ'lé o\?} éagtlhcg]b'xin gzwhxz"}h hﬁs’ i%ﬁlence that is
otleerwise cdnymeteahthyl h@drogmzinoxﬂasasnbsmdampendent ly: hal ogen,
Cl-5 haI oaI kyl , NO2, C(O NR4R5, G- aI kyI G-6
dl algtli( Stlmﬁ: 3}lelpl¥lkgr x??{gh{ll%ﬁ S%?c d tloxya(#l&o&%st%ted phenyl or
nablahﬂgmnetam ﬁar@‘oﬂfbrmuhe(llpgledsare bglnmrwlldr yntcrhslt cnrciude stouctures 2a and 2b:
fluorine, and nore commonly fluorine. Each R2 is
i ndependently: C -5 g |, G -5 haloalkyl, C]-3
al koxy, N-oxo or N dxy. Where present, R2 is
ARY, net hyl or uoronet hyl . Each R3 is
e)(Rh | ogen, R4, OR4, S(O R4,
C( O NRARS, 3y ano or nitro (N®2). R4 and
‘ @ | nde@@fhdentl dcted from hydrogen, Cl-6
al Kyl , zpd up to per-marogepgted C al kyl. O her
exanples of A include: 3-tert butyl phenyl, 5-tert
but yl - 2- met hoxyphenyl, 5-(trifluoronmethyl)-2 phenyl,
Th-struétirkd 0O hIES h:)ﬂe);ent fhat e QupiRenty IR' can appear on any carbon atom in the
tr%ctglrter“lllful:huh%g gr\tsl%rl?c)élt at is otherwise complete with a hydrogen atom as a substituent and

the bond to the urea group can be through any carbon atom in the structure which has a valence

that is otherwise complete with a hydrogen atom as a substituent.

In a class of embodiments of this invention, B is substituted by at least one halogen substituent. In
another class of embodiments, R, is NR;R;,, and R, and R,, are independently hydrogen or Cj4
alkyl optionally substituted by hydroxy and L is a bridging group which is -S- or -O-.

The variable p is 0, 1, 2, 3, or 4, typically 0 or 1. The variable n is 0, 1, 2, 3, 4, 5 or 6, typically
0,1,2,3 or 4. The variable m is 0,1,2 or 3, typically 0.

Each R! is independently: halogen, C;.s haloalkyl NO,, C(O)NR'R’, C, alkyl, C, dialkylamine,
Cis alkyhmine, CN, amino, hydroxy or C,_; alkoxy. Where present, R! is more commonly halogen

and of the halogens, typically chlorine or fluorine, and more commonly fluorine.

Each R? is independently: C,.s alkyl, C,.s haloalkyl, C;; alkoxy, N-oxo or N-hydroxy. Where
present, R? is typically methy] or trifluoromethyl.
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br onophenyl and 5-(trifluoronethyl)-4-chloro-2

nmet hoxyphenyl. OQther exanples of B include: Preferably
W@ 708485 group - NH C(O) -NH and the bridgi ng BECDEP2006/010405

are not bound to contiguous ring carbons of B, but

rather have 1 or 2 ring carbons separating them

i f loo/HRN o] 4 I
=R Sl %88 AR RIS ORROLOR COMRK o
cyanpiof hitro@et hyl , and net hanesul fonyl . Exanpl es of R2
groups include nethyl, ethyl, propyl, oxygen, and

RrR? C{%@E&? Feﬁé%f%ﬁgffsel e 0N fﬂo@&l, l@,’_% aI L fahél‘ QF ?g&%@%logenated Cis

, opyl, buty sopropyl, ter
alkghl ori ne, fluorine, brom ne, cyano, nethoxy, acetyl,
trifluoronethanesul fonyl, trifluoronethoxy, and

o ELLYRERTR LA 5o SREIRNR B,

i ndependent |y hydrogen and QC 4 alkyl, B of formula p
S-(irifluntvercdiyh-2 fhenylr e3-@riduqomethi) € d)ordphenyland3-{tiguoromethyl)-4-

bR B B B A . e bons

separating them and A of fornula (E) iswherein the
Otheaexanyples off B scldde:1, 2, 3 or 4. R3 is trifluoronethyl,

nmet hyl , ethyl, propyl, butyl, isopropyl, tert-butyl,

chl orine, fluorine, brom ne, cyano, nethoxy, acetyl,

trifluoronmethanesul fonyl, triflueronethoxy, or
trifluorqmetlylthio. Ih a subcl of such conpounds,
each R3 uent of fo@ll is selected
fromchl ori~ee)~trifl met hyl , rt-butyl or methoxy.

I n anot her subcl ass of“such conpounds, A of fornula |
is and B of forpufa Il is phenylene, fluoro
substi tpt ed phenytene or difluoro substituted
phenyl epe.r Anot h cl ass conpoun of interest
i ncl uconpou avi str of fornmulae X
F d F F
F . :
£ F
Preferably the urea group —-NH-C(O)-NH- and the bridging group, L, are not bound to contiguous

ring carbons of B, but rather have 1 or 2 ring carbons separating them.

Examples of R! groups include fluorine, chorine, bromine, methyl, NO,, C(O)NH,, methoxy,
SCHs, trifluoromethyl, and methanesulfonyl.

Examples of R? groups include methyl, ethyl, propyl, oxygen, and cyano.

Examples of R? groups include trifluoromethyl, methyl, ethyl, propyl, butyl, isopropyl, tert-butyl,
chlorine, fluorine, bromine, cyano, methoxy, acetyl, trifluoromethanesulfonyl, trifluoromethoxy,

and trifluoromethylthio.



bel ow wherei n phenyl ring "B" optionally has one

hal ogen substituent. For the conpounds of fornula X
we207/5antl A are as defined above for fornul a PCT/EP2906/010405

variable "nt is preferably zego, |eaving C(O NHCH3 as

the only substituent on the pyridinyl noiety.

Preferred val ues for A are substituted phenyl which

have at 1east one substituent, R3. R3 is preferably

hal ogen, preferably C or F, trifluoromethyl and/or

met hoxy. subcl ass of conmpounds of interest includes

conpoundszﬁﬁving the structureC@)NRaRbl as ZI and Z2
4{4-[ 3- (4-chl or o- 3-

bel ow : Prgferably used @5

accorﬁdﬁ—rﬁ' t Nth® v 3\2

trifluorldmetlyl phenyl)-u ] - phenoXdy} - pyri di ne- 2- car
boxylic acid nethyl am de (BAY 43- 9006) or the

p-tol uenesul fonic acid salt of
4{4-%3-(4-ch|oto-3-trifluoronethylphenyl)-ureido]-

A oJprs e samnogygs; af iierest apeaf forsaplg i belevd net hyl ami de
(tosylate salt of conmpound (I)). More preferably the
p-tol uenesul fonic acid salt of
4{4-[3-(4-chloro-3-trifluoronethyl phenyl)-ureido]-
phenoxy} - pyri di ne- 2-carboxylic acid nethyl am de

5 whessiRATAJEb ate geaendldy PiREeHBd S kP bol yror ph |
Most preferably the p-tol uenesul fonic acid salt of

B édBrlubs 14 chl oro- 3-tri fl uor onet hyl phenyl) -
ur ei do] - phenoxy} - pyri di ne- 2-carboxylic acid nethyl
am de exists for at |least 80%in the stabl e pol ynorph

I LA a mcronized foggm M cromd zati on can be
achi ejed by standard nil?ing nmet hdds, preferably by

air m | ' kno a ski person. The
mcr ed formean ha

nmean icle size of from
0.5 to 10 mm preferably from1l to 6 mm nore
preferably fromp1l to 3 mm The indicated particle size

is the mean of e partigcle size gjstribution neasured
by ser diffraction kng to a skilled person

(me ng de : HELEE éisyrrpat ‘ The process for
pregggiLg t he tol ue | foni cRaegr d, salt of

4{ 4- (4-chloro-3-trifluoronethyl phenyl) -
ur ei do] - phenoxy} - pyri di ne- 2- carboxylic acid nethyl

ani dg- and it spStabl esp® ynorfph | aref
F. - : -F '
F

wherein the urea group, -NH-C(O)-NH-, and the oxygen bridging group are not bound to

ound of formnula I

contiguous ring carbons of B, but rather have 1 or 2 ring carbons separating them,

10 and A of formula (I) is



10

15

described in the patent applications EP 04023 131.8
and EP 04023 130.0. Wen any noiety is "substituted",
WO poo¢as2iave up to the highest nunmber of indi cBEBEP2006/010405
substituents and each substityent can be |ocated at
any avail able position on the noiety and can be
attached through any avail able atomon the
substituent. "Any avallable position" neans a

position on the noiety (Rh), is chemically S bl e

t hrough neans kno &hhe art or taught cher®yn and
that does not crea unst abl e | ecul e. .

i ncapabl e of adm nis{gation to a hunan. here are
~twoor nore substituents on1a¥y noiety, each 1x

substituent is defined i ndependently of any other
wiedirs the vareabte nein ), dah 3 cackcor di ngl y, be the sane or
different. The term "optionally substituted" neans

Rﬁ% @Iﬂb 1{3?1[ Hi?i gmte}ﬁgis chggg%oﬁ)%legutgp}/soﬁrﬁpﬁhtgn I%gtghtc l]prme fluorine, bromine,

cy&wb sitthbxye adefyd) triflidromsthanesid fomy b triflupirartethtolve, or grfinoromethylthio.
hydroxy as a pyridine substituent includes 2-, 3-,
Ina sgbc a5 ofy s(ach ¢ oun% \Sh Ralg sﬁlu%x?t 'K l ﬁ%ﬁ'ﬁulg lﬁ0§ ge ected from chlorine,
struc ures re e as OXO-
tnﬂmnhydmﬂanﬁywldnnahmw'pyr|d|ne N- oxi de. V%ere the
plural form of the word conmpounds, salts, and the
[ S,.us erein hiS¢kS. L to nean also a
Ingheffir e S CBiePnds b SRS T T e el kvt
unl ess indicated ot herw se, neans straight, branched
chain or cyclic alkyl droups having fromone to six
carbon atons, which eyl B€ cyclic, linear or branched
with single or nultiplelbranching. Such groups include
for exanple nethyl, ¢ "-propyl, isopropyl,
nbutyl, isobutyl, sek Yl , cycl opropyl, cycl obutyl
and the like. The term€’6 Qréﬁlkyl, unl ess i ndi cat ed
ot herwi se, nmeans a saturated hydrocarbon radi ca
an<|'1J % f ?(9111|u [e%aﬁS%s pﬁérf( g’{ &%rgons%g IRlsted Vﬁy ene! o cﬁﬂf&% gu%)% tgtgd phenylene.
radlcal may be cycllc, Ilnear or branched with single
Amthemuldss pf eontroandshifrigtereFhieclndds sompygids hudmg (hs struatak wfl ormulae X

be[g)w v%erém gﬁ]en?'fr]mé, Fa ” nPOnagy hasooqlg hallg,!;elilxosﬂgsmuen! oro and

(R?)_ C(O)NHCH3

et

For the compounds of formula X, R%, m and A are as defined above for formula I. The variable
“m” is preferably zero, leaving C(O)NHCH; as the only substituent on the pyridiny! moiety.
Preferred values for A are substituted phenyl which have at least one substituent, R’. R’ is

preferably halogen, preferably Cl or F, trifluoromethyl and/or methoxy.

A subclass of compounds of interest includes compounds having the structure of formulas Z1 and

Z2 below :
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fluoro and chloro are nore preferred. The hal ogen

substituent(s) can be | ocated on any avail abl e carbon.
waR@n/osei® t han one hal ogen substituent is preRENEP2ING/010405

this noiety, they may be the_ganme or different.

Exanpl es of such hal ogenated al kyl substituents

include gt are not limted to ghl oronethyl,

dIC oro fhyl trlchIoQ9nethyI fluqﬁpnethyl

dif hyl o tr -ro RHZ, 22t ri f 1 uor oet hyl |

and 1, -te raf oeth I}¢@nd the |ika. The term C
alkoxy Iels I'Ndi cdat ed othérwi se, neans a cyclic,
strai ght or ranhhed chai n al koxy group -having from
one to six saturated carbon atons which may be cyclic,
| i near or branched with single or nmultiple branching,
and i ncl udes such groups as net hoxy, ethoxy, npropoxy,
i sopropoxy, butoxy, pentoxy and the like. It also
|ncludescbalogenated groups sucky as 2,
2- dl&hloroethoxy, trlflqyronethqu, and the |ike. Halo
or halagemnyneags f o 0 bNHQND, or iodo.
Fl uor o, or ojJland D o eferred &ad fluoro and
chl oro are re ?re erred. 3a|ky|an1ne unl ess
i ndi cat ed ot jerwyse, neans net hyl am no, ethyl am no,
propyl am no or isopropylam no. Exanples of Cr 6
di al kyl am ne include but are not limted to

Pr@ﬁe@b]yypsgmqqd:ompppfyﬂ of suphlapl peraiding to the invention is 4{4-[3- (4-ch10ro-3-
tri Jr%étﬁ#lé?&yfgxer ! ]{ﬁﬂe Qﬁq@rlﬁ%@ﬂ &Fﬂlog an-é%@l El%c amide (BAY 43-

et er oa nonocyc
90REX er dleer pitolndnegafonivhardd palt iof 4Héd Bt betlgrp- 3n®ﬂn@;0mnthylpheny1)-ureld0]
I I ri t
P RTEE SHPRCRNEIAG, ST S 08P (R WIP G EMRoBRY 0. vor
preferably nthe - atvensulfieiia geid aal @ . 4 {2 (- crdore-3t tiflnoromethylphenyl)-ureido]-

sen t e e
prafp Sl Pu PR e B BR EPY el AR o oL B0 Bl e sl potymoreh
L gt b&fetrh&y ﬂ&rmtdhlenehuffbmb enid. sal\‘/hifat{y{ﬂ-(4’:clﬂﬁbélﬂtdﬂngtbmethylphenyl)

RS B S SR 8L 9 e s

polysd¥piziadng in 4 idrdriiaddbeh. triazole, tetrazole,
thi adi azol e, oxadi azole, pyridine, pyrimdine,

MP }/Jnllzglté}gn Qa% be aXﬁlngeld rt])g stané] dd ¥nrllimg met%ods preferably by air chat milling, known

to a skilled person. The micronized form can have a mean particle size of from 0.5 to 10 pm,
preferably from 1 to 6 pm, more preferably from 1 to 3 pm. The indicated particle size is the mean

of the particle size distribution measured by laser diffraction known to a skilled person (measuring

+ device: HELOS, Sympatec).

The process for preparing the p-toluenesulfonic acid salt of 4{4-[3-(4-chloro-3-trifluoromethyl-
phenyl)-ureido]-phenoxy}-pyridine-2-carboxylic acid methyl amide and its stable polyrhorph I are
described in the patent applications EP 04023131.8 and EP 04023130.0.

When any moiety is “substituted”, it can have up to the highest number of indicated substituents
and each substituent can be located at any available position on the moiety and can be attached
through any available atom on the substituent. “Any available position” means any position on the
moiety that is chemically accessible through means known in the art or taught herein and that does

not create an unstable molecule, e.g., incapable of administration to a human. When there are two
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Bi cyclic heteroaryl means fused bicyclic noieties

where one of the rings is chosen fromthe nonocyclic
whaeodaryl rings descri bed above and the secoPdI/EP29§6/010405

is either benzene or another_gonocyclic heteroaryl

ring described above. Wien both rings in the bicyclic

t | : y ] r

or QR sl o RAPIblen), AP sy RV icd ARUBARBFEof any other
sulipyituemtand ckn@wnrdlrrgl)t, bethaisame 8 differentc het er oaryl rings

include synthetically accessible 5-5, 5-6, or 6-6

lflesrl%d‘ Eﬁ ﬁ;' E&sﬁ%&ga“e&lsstfl{t%et MB:@@ s'o d%dr}ga tIeQerlther unsubstituted,
imtation, €Nz oxa.

or@mmmaddphmmyhdamdkémdmwmeﬁ®)qU|nollne (fused phenyl

and pyridine), im dazopyrim dine (fused inidazole and

) e d €n " r oA )
It is s%ordh te ?%a}eyﬂ I_lrlgdxléﬁl \Ah% @ Le par ?th 1naudes 2-, 3-, and 4
hy&akypyaﬂmd, andfwdso inalutlesaﬂhbge mtwreatrédrrexi tdﬂﬂfthbhﬁ as 1-oxo-pyridine, 1-

noc C_het ring as described above is fully
hyg}r‘)”qﬁg%ﬁ"éﬁ ﬂ‘yy%d{‘%@é’&da the second ring as described
above is either fully or partially saturated or both
Whérflgﬁ phirel foan bf Fhlel»gor& actmmahdsd salffhandtthe Hke, isctsed he:yinl this is taken to

nl ess th I
S alsBr splP e R dr b B AR i g ai 1'east one atom

sel ect ed fron1oxygen, nitrogen and sulfur, which is
The aért’ @f-g allkgly up)lasfst indicatyd othtitwiset md:ansamdig'hndjrmdhai chajn orocyclic alkyl

grcllpé havdﬁl%tzérnpéﬁ% s_t)k agrgé r%glﬁ %IBWO? :: etg ic, garr%r Braatted with single
or tnliuhﬁ;im bfhha{mgaeSucm Qeﬁ;azmﬂ&de foir Re4mle Rethyhi qoiein,i GHpieyie isopropyl, n-

oub T RHGE R RO T o R B of ur an

dlhydrothlophene and the like. The term"Cl-3 :
Thaltdsil clghﬁra;yiki}l hmeds u@tﬁ&xedfmmrexqmaﬁs a Zatureted iy gpb@FHoh radical having

i sopropyl phen ropyl, or
up 5 Bffcron TN Ppieliin eSS St &5 0% AHESISH PO fgeperhalo. The
radicdl Zn&hIber 8Rhe nﬁﬁéaﬁtd'ﬂﬂuano%edﬂ witheinBlel phendipletdaxlchingnNd The halo
the like.Unl ess otherwi se stated or indicated, the

subsgifuent(s) iglude;fhyeroy hrogbromongrrierar didudrenfdloss anh krgrp pe preferred, and

ﬂu@fooeﬁﬁtdhfbr@mrrﬂ’&@PQ%engI&g%n QubstiRBRLY kan be located on any available
napht hal ene, azul ene, indene group ) having O, 2,
carpon. When more than one halogen substituent is present on this moiety, they may be the same

or different. Examples of such halogenated alkyl substituents include but are not limited to
chloromethyl, dichloromethyl, trichloromethyl, fluoromethyl, difluoromethyl, trifluoromethyl,
2,2,2-trifluoroethyl, and 1,1,2,2-tetrafluoroethyl, and the like.

The term C,-¢ alkoxy, unless indicated otherwise, means a cyclic, straight or branched chain
alkoxy group having from one to six saturated carbon atoms which may be cyclic, linear or
branched with single or multiple branching, and includes such groups as methoxy, ethoxy, n-
propoxy, isopropoxy, butoxy, pentoxy and the like. It also includes halogenated groups such as 2,
2-dichloroethoxy, trifluoromethoxy, and the like.

Halo or halogen means fluoro, chloro, bromo, or iodo. Fluoro, chloro and bromo are preferred,

and fluoro and chloro are more preferred.

Ci-;alkylamine, unless indicated otherwise, means methylamino, ethylamino, propylamino or

isopropylamino.
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4, 5 or 6 substituents. The conmpounds of formula (I)

may contain one or nore asymmetric centers, dependi ng
WQipwn/o0s42¢5 | ocati on and nature of the various PCT/EP2006/010405

substituents desired. Asynmmet(pc carbon atons may be

present in the (R) or (S) configuration or (R S)
Exaniples 30 02L iy lahiinCRELA PutiaRSIA NGRS tASYIRYRmNG, BBY)-isopropylamino,

al so be present due to restricted rotati on about a
methyldspbutning yd dilexplamio. t he central bond adj oi ni ng

two substituted aromatic rings of the specified

THQERPMERG Sary 1Tl th bk Hoho SR 1idardd B3 cliBNeterb S9! ditfys) maﬁﬁffdlic heteroaryl
in either cis or trans form It is intended that al

meang AN HEMALIGTPRACY JicdingihAving 8 fafyrivga{ems ielr4heterg atoms selected from N,

o%hast ﬁ{eermﬁﬁ%’atcﬁﬁsebél dasbadwiet Rioke tHAR oRE ﬁagroojtorﬁ R€present in the
present I nventi on erred Conpounds are those wt %

meify, hibsuP selectedoinddpgudeatly Gem de athpa(skesrtha ey nody bedhrepame or different.
M()rTc)c WQ:I lf‘elférgr%drlfr%? %13;“1@ PR g&%ixﬁlﬁgltﬁ )?pﬁglle I()%k‘a(}la&mphene imidazole,

act? , pure or partial pur
yireszohe rtlsawie rexxezid, cisonaxdler iegthigtole, hieiazderpletiardls, ghiadibdode, oxadiazole,

pynrc]me unxdlgtg % 1aJia§19m| n(r:zlzﬂge éztm n the scope of the
I AVeRt i on. e puti Ion of said isomers

and the separation of said |sorrer| C mxtures can be
Biapdionpleargind dnéaps Stsed dbaydlic eoketieg wherekamovwf the ringe isaghtosen from the

m?rhocyc%): I;e?ero lsr(i)r%rgj 5! Rscribed ago (e)batnaltﬁl gecQXd g ?J g]}ﬂep rﬂer%fene or another

racemc es accor ven
mxicogais hewroafyd ring Hesnyibed abtme. tWﬂemfbothrratgs onthebicyclic moiety are heteroaryl

BRSO BB BT SRR B bl B s koo
infiXeadrp| Bisyddic haefuadp kingd iacladd @ﬁthaﬂicﬁlljr accesibles- 5, S 6, or 6-6 fused bicyclic
di acetyltartaric, ditoluoyltartari d. ..

are*aﬁm&%"gtmef bt i bR B4 v veiof B, bipemagole e pheny

arld€oxa 2@y dhiablinentfoset byl iandipytidiue), ididasdpprimiier Eused imidazole and
t he baS| s of their physical and/or chem cal

Pyginyidingednddie BKF- et hods known in the art, for exanpl e,
by chromat ography or fractional crystalliza tion. The

Wapk | iadikdtyd, ahé Ib¥S A B@srodly] afiidliss a9 Bepattihliyoeft@hed When partially
fromthe separated di astereoneric salts. A djfferent

sy gpcbeliher B mengaychie igiiroaty! 5e At descrikedrabpye syl Gkl saturated,

tht $&ofd rifdhd dkscrivRll ORIV OBl fullyLordartiallf ishtdfatedde Goth rings are partially
col urms) wi'th or without conventional derivation,

sag¥atedal |y chosen to

The term “heterocyclic group”, unless indicated otherwise, means monocyclic and bicyclic
moieties containing at least one atom selected from oxygen, nitrogen and sulfur, which is saturated
or partially saturated, and includes, by no way of limitation, tetrahydropyran, tetrahydrofuran, 1,3-
dioxolane, 1,4-dioxane, morpholine, thiomorpholine, piperazine, piperidine, piperidinone,
tetrahydropyrimidone, pentamethylene sulfide, tetramethylene sulfide, dihydropyrane,
dihydrofuran, dihydrothiophene and the like.

The term "C;-; alkyl-phenyl" includes, for example, 2-methylphenyl, isopropylphenyl, 3-
phenylpropyl, or 2-phenyl-1-methylethyl. Substituted examples include 2-[2-chlorophenyl]ethyl,
3,4-dimethylphenylmethyl, and the like.
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maxi m ze the separation of the enantioners. Suitable
chiral HPLC columms are manufactured by D acel, e.g.
wa@kiorasels OD and Chiracel QJ anong nmany ot her SPCHEP2006/010405
routinely selectable. Enzymatjrc. separations, with or
wi t hout derivitization, are also useful. The optically
UGS IOMBnGOTRRIATS iRficat! melt@mJ & ulcuda@ws S rntRRIGhEHR%br bicyclic
by chiral syntheses utilizin ?tlca y active
ar@maéucthiyﬂrgcqrt’earesrpmsge gThkengk @ anpyaawienep indgesgronpe) kaving 0, 1, 2, 3,
4 ggrﬁ l&prns of the conpounds as discl osed herein,
“such as p arnaceutlcally acceptabl e salts, netabolltes
and rodrug . The term "pharnmaceutically acceptable
The gpmpounds ef formula 4) medyzroptaisl gnerps mor siymmelrisoiegigrsi depgnding upon the
loc%{lgx?gddcnaﬂffé gf t‘ﬁg QHJ ggub%fﬂugntg Pesﬂ'e&omgﬂﬁ%{lg éaru)}?atoms may be present
resent 1 nvention. For exanple, see S. erge, et
in aie 04} @f(é) crmﬁgunatl@adn (8 cenfiguthtiohbaroertai®irstah &8, /asyBictry may also be
presglélt due to re%trlc Res uétlfltcl:o%l Ab%gﬁacceelp Ll%?llg,ﬁ%{s) o lre]ltal%l :, B‘?]lc rl(l:tléarl]i)onds adéommg two
sumtth!ea,romtichmgs of ﬂrersgamﬂia:l «ompomgiarﬂubstacemls dnoa finy mh)aal§o be present

in gla}lilea c1s[ﬂ%:§1§.g§gp le ’I&J(Sgla}%tteg ]P‘Pgﬁﬂ hl 0 Fglgatg%%s ncli@lﬂ% %rgalpgomers and
difstekdonidtsy, A€ indludek adthi theicdpe Hﬁihe Ipf:‘esélﬁ Iud',entmﬂlC C?réfbﬁecﬁé‘dnﬁbounds are

iniF i . B RGO RHORAL R OREOTS i (BTt hich produces the more
deglkﬂﬁl‘etBl&lﬁgcﬁ%ct@ﬂtya@egar&@ﬂi pufe sreRetafg puditidd 1§dlners or racemic mixtures of

appropriate base to form sodi um pot assi um
thq:?ﬂrrmoa?ﬁs q#ﬁ}ﬂ@ H)é(glintmxh areaﬂﬁq)ﬁlpwa?d gﬁ}an élwoqcp;??@féléﬂ present invention. The

pufif®318n SK kdid REmER anl) Shedeparifidnl offshitiffferit @RQAURE 26 bd'Rkomplished by
acid addition salts of the clainmed conpounds may be

stapdasp trcbRiqusy kpegeinjtarbf t he conpounds with the

appropriate inorganic or organic acid via any of a

meusghfém abmkRown BBtIbRSiRd BY tredoNabh V&l the AbdaAk i mARARes according to

al kaline earth netal salts are prepared by reacting
conyratienahprotasers. O xamwle, Ry thetfomation eldipstrscoisopierp paltg paing an optically

ac@@sﬁzld/ bAbike VAT fofha¥ioR fof BNt mgs&l,%ﬁlers Rﬁf?{nﬁﬁ&ntgfagﬂpyo%rlate acids are

alts of the conpounds of this invention include't
tartﬂolnw;mew&nmmn dﬁoltl@)shiaﬂaryaarl@amnhprs%mq waideMignngs of dlastereonsomers

ca?ﬁ%%hﬁ%%ﬁh RﬁblmhlgIauﬁrcﬁ %9%)?5%% on tﬂé zgﬁ(sadMe%" R/éfi?emand/or chemical

anic or organic acl d ases y mean .
dififerences bynmethedsdmpwn Eothe e%afnp@@mmﬁub)hcla@miogddwtdr actional crystalliza-

tloﬁalTI'IEQ' ﬂt gl )“ 1v98§%sa$r 1(§g}enﬁénel ?alte%l % o dbcﬁgs%reomerlc salts.
e B SRR

enzoat e, enzenesu onate
A blffeyemap@cess for separation of optical isomers involves the use of chlral chromatography

(e.g., chiral HPLC columns), with or without conventional derivation, optimally chosen to
maximize the separation of the enantiomers. Suitable chiral HPLC columns are manufactured by
Diacel, e.g., Chiracel OD and Chiracel OJ among many others, all routinely selectable. Enzymatic
separations, with or without derivitization, are also useful. The optically active compounds of

formula I can likewise be obtained by chiral syntheses utilizing optically active starting materials.

The present invention also relates to useful forms of the compounds as disclosed herein, such as
pharmaceutically acceptable salts, metabolites and prodrugs . The term “pharmaceutically
acceptable salt" refers to a relatively non-toxic, inorganic or organic acid addition salt of a
compound of the present invention. For example, see S. M. Berge, et al. “Pharmaceutical Salts,”
J. Pharm. Sci. 1977, 66, 1-19. Pharmaceutic'ally acceptable salts include those obtained by reacting

the main compound, functioning as a base, with an inorganic or organic acid to form a salt, for
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citrate, canphorate, canphorsulfonate, cinnanmate,

cycl opent anepr opi onat e, digluconate, dodecyl sulfate,
weehansen f onate, fumarate, glucoheptanoate, PCT/EP2006/010405

gl ycer ophosphat e, hem sul f at g}, hept anoat e, hexanoat e,

hydr ochl ori de, hydrobrom de, hydroi odi de,

ex;’mm %M&&%@:ﬁém $c<PJ‘ §ﬁl?unc' atfacmaﬁmc lagia! At tRane ¥RIFGAL Kid, camphor
del at e, “met hanesul’f onate, 2-napht hal enesul f onat e,

sulﬂmm%wehc afiid, mptleic acid; shesinic agid apheigric ﬁéttl?hﬁaﬂ@eutlcally acceptable
saf?see[lsc‘d'qnf:ﬁtl@thogb B'Wlm’ﬂ e prJnPE@ﬁnﬁyun@ hﬁkﬁ&n@ as Qh \é@#d%g is reacted with an

propi onat e, succl nate, sul tartrate, . .
appriopudy hesatie formpe.gl, antzum,tnoraMlumr eriurhanangnésiusn atmeoniwmy and choline

saftlsnd%%oﬁgl ed 1§at%§ QJ 5‘&8 ekﬁlla. taﬂhxtlgfri‘ls!i s of the claimed
e gl | df R

ch as assi um a um sa ine eart
compbu-‘dds smiytbze piepdreda by (radcuorunf awdcqmangnmkl with szl appropaatd morganlc or

or%ﬁnbc)f'i& m%%{ayl éf%nﬁlgtbg 3! a@n {%ﬁ&aﬁ I?ucaglﬁsla alkah and alkaline earth metal
salfydslie torepagdd| by, rebéiigthé commyeds 6Dhe dhventign gﬁthuhes ap@yprixe base via a
uat ?{%ol zed W d th such agents as | ower al kyl halides
et S‘ﬂ > ethyl, propyl, and butyl chlorides,
brom des and i odi des; dial kyl sulfates |ike dinethyl,
Rephtesértative salistofcthd vbrgpounidd éfathiz;inventorn inaladé tl&l.kioﬁﬁd:nﬂﬁnal non-toxic salts
long chain halides sych . as decyl, lauryl, |st and
ang dheaqyARATH REIPIORBE SAF ST SRede Aoy b FahPlsy é?md organic or organic
acilk @k l)des Bl rhadas well KaoWe Mz YHe zﬁﬂdF@h@JAﬂﬁ)féy budir£ed atiRigioandlts include

ot hers rmnosubst it ut ed aral k hal i des or
acgjaiey adjpale,i Alginale 2CANORY a%l?alrtfr%e%m@aq \Pghzsaesufpnaty, bisulfate, butyrate,

cnpdt'é' ResfForAt, dahBhéroM Rkt Odinkftel b}%ﬁ?}eﬁt@ﬁdﬁoﬁénafehﬂlgluconate dodecyl-
ounds where _sol vent ol ecul orma conplex in

onpo
sulfefa, SbmeLORse QOIS redycgbrptangfe. glyeerepbosnhats; herpisylte, heptanoate,

he&ag{oatgxqmoghlgltlmn@dr@ﬂgnﬂ@t \I'I}ﬁﬂ‘t%todldé'}’ R BSxy@h8ncBulfonate, itaconate,
specifi ¢ formof solvates, ere the sol vent nol ecul e

laqtage, wpaleste, maadalate.mqshnaesviientts grephthylensselfopate apjeqiingtecaifiate, oxalate,
paﬂ%attau E&ﬁlﬁﬁnggi'sflﬂrfﬁg \qu?/lgjhggfnbﬁté uﬂl@lta'teo nﬁllalﬂf:o'ﬂ%x&lgl@t succinate,

are cleave nistration to furnish
sulferatey tarteate, thiodyianate, sepulate, tiiloromsthahesnMenateo ansigindedangate.
i nactive derivatizing group. These derivatives,

Bas& IR nAcYud@ %tk%[ rn?e@altsﬂts%ﬁ &%Hﬂﬂ§m aﬁ@@o&?&n léaclﬁsdalkilf?l% earth metal salts

exanple, to alter y3| cochemnical properties of
sugth @s aealdive agemagnesiomt sslgetand hrsemenive alferwith grganic bases such as

dlégl%fiéj I;/éngr‘?rﬁ'lglhnﬁ%t dgir %llﬁéaéﬁlg &eftfagg%l% 'ggsg% Ié]ﬁ{ %gﬂj c%ntammg groups
mayehélmxeteMé siithaithengeitsias lewéradkyd halfepsiich gs methyk, bibyl, propyl, and butyl
chlo4EN b ads NGl U8G es aQiky1 Elifites like dimethyl, diethyl, and dibutyl sulfate; and
diamyl sulfates, long chain halides such as decyl, lauryl, myristyl aﬁd strearyl chlorides, bromides
and iodides, aryl or aralkyl halides like benzyl and phenethyl bromides and others monosubstituted

araikyl halides or polysubstituted aralkyl halides.

Solvates for the purposes of the invention are those forms of the compounds where solvent
molecules form a complex in the solid state and include, but are not limited to for example ethanol

and methanol. Hydrates are a specific form of solvates, where the solvent molecule is water.

Certain pharmacologically active agents can be further modified with labile functional groups that
are cleaved after in vivo administration to furnish the parent active agent and the pharma-
cologically inactive derivatizing group. These derivatives, commonly referred to as prodrugs, can

be used, for example, to alter the physicochemical properties of the active agent, to target the
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esters of appropriate conmpounds of this invention that

are well -tol erated, pharmaceutically acceptable esters
waewnoae1al kyl esters including nethyl, ethyl, PErBpao06/010405

i sopropyl, butyl, isobutyl or,;pentyl esters.

Additi onal esters such as phenyl C -Cs al kyl may be
ac V%e %ﬁntqlo targgée'l&ﬁ cS g%tn? Xl) gﬁeﬁttﬁé’ l}agnelg{) l&lgtlicr a%g [?\43%328 am1c properties of
thedmuc agced andtotrédicé mlldeavabhagpldeeaﬁeethmdrughef thel bljvetttop include, e.g., the
estg{ressg gérg%rkargecorlgogeuzlt(eise go)g nsrszisnpesn on { ];Szréree nv%al-go? t‘éé1 eﬂharmaceutlcally
ac&peiblea:steké sueltlss alﬂrl@dtbtsgﬁch&ﬁng\lﬁvthyl Bhyig piopyli iseprypyl butyl, isobutyl or

Peg%iésge[r%s,; A%gs?ﬂ%;g?%% I’S\}Ic Se gﬁ-égég@ﬁ%g' tghuesg, %%g%ga rlinethyl ester is

pr&érrdd. ophar maceut i cal Propertl es through Prodrugs and
Anal ogs. Anerican Pharmaceutical Associ ation:
M;Y\\ﬁ ch; ctdlgcgp &e Pse$1197 theglée Iotggriplr%bgAs aré{leéf:rllbgd ug/t\_%% ?gllow%lg reviews on
th&BajeRNwhidl Be ibEdrpdige® karkin B4 refbrerlot HeiSthdi@ @dscrigflon of these synthesis
455-473. Bundgaard, H., ed. Design of Prodrugs
methedsyj er: New York (1985). Stella, V. J.
H nmel stein, K J. J. Med. Chem 1980, 23 1275-1282. '
o Hafuucht; i m Qﬂ,ed@ PhodPREUsPREVe 85 Lg 2000y Bystdms. CS Symposium
Denny, W A Eur. J. I\/E%PChem 2001 36, r}é?s59s5 yImpost
V@Prﬂﬂﬁt'ﬁmef@an@hemﬁal\/@mﬂt Waslangton, REI(19F e Pract i ce of
Medi ci nal Chemi stry Academ c Press: San Diego (1996),
6ﬁzch%1‘rE B. B@L:ﬁﬂ of @zoﬂarmmﬁllzcl&? rProﬁrtzés thyg)l.lgfhf Pr(MruéaE and Analogs.

ed. Burgers Medi ci nal” Cheni stry ug Di'scovery
J dimerigyn Rhaprngacgiissl Assesiationy Wa{hlm D09(4917982 The
nmet abolites of the conpounds of this invention include

o OX|RLia A ALTANANAYES 10T PuliG, SRS HIS181-210.

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).

o Stella, V. J.; Himmelstein, K. J. J. Med. Chem. 1980, 23, 1275-1282.

e Han, H-K; Amidon, G. L. A4PS Pharmsci 2000, 2, 1- 11.

e Denny, W. A. Eur. J. Med. Chem. 2001, 36, 577-595.

* Wermuth, C. G. in Wermuth, C. G. ed. The Practice of Medicinal Chemistry Academic Press:
San Diego (1996), 697-715.

e Balant, L. P.; Doelker, E. in Wolff, M. E. ed. Burgers Medicinal Chemistry And Drug
Discovery John Wiley & Sons: New York (1997), 949-982.

The metabolites of the compounds of this invention include oxidized derivatives of the compounds
of formula I, I1, X, Z1 and Z2, wherein one or more of the nitrogens are substituted with a hydroxy
group; which includes derivatives where the nitrogen atom of the pyridine group is in the oxide
form, referred to in the art as 1-oxo-pyridine or has a hydroxy substituent, referred to in the art as

1-hydroxy-pyridine.
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of formula I, Il, X, ZI and Z2, wherein one or nore of

the nitrogens are substituted with a hydroxy group;
wariocs42nt| udes derivati ves where the nitrogenPGE/BPI006/010405

the pyridine group is in the gxide form referred to

in the art as 1-oxo-pyridine or has a hydroxy

substjtuent, wreferred to in the art as
Gﬂ?ﬁég?efvgﬁvgﬁg%ﬁéfGEneraI Preparative Methods The

particul ar process to be utilized in the preparation
Thefpatticelacpoprestecs uidiget! inrthe preparatiob of theesampernds hsed in this embodiment

i.nv.ent [.on, depgen . he [ £ 4.C: [ .
of SR RPLET 4 PERE 0 R AcoRROEI deickil THOM FALAERIh SR tcction ofthe
sp&iffixs subistiteerits plaly aa/ rade noltte path tdbe eltdwetl on ke prphratidof the specific

the preparation of. the _specific .conpounds ,of
copgulle PO he’ Thee AN wereadlly FyoPuEas
ar0f ordinary skill in the art. The conmpounds of the
i nvention may be prepared by use of known chem ca

reaction procedures ,as descyribed in.the fol low ng..
THS TIPSR e AR TOh AT daPEat Bhaondy dpPan hgnit! Rktions and
pro¥eB&L0 49 A& ribdtDir? AR5 FR9AR 1 publiéhed Oid et fA%i8nd Applivdtions WO 00/42012,

B T T ——

apbo4Esi EF040231 308 akB & 0agzBelong to conventi onal
chem cal et hods, and/or as disclosed bel ow, from

tarti i al s which i i all
o e T St B Rl S b ST el methos, anor
asURAMSAH befvaIfroal@AFiER mat¥Bh e 9fhSoh asitieAtoniRérbiamls avadliblé BEproducible

preparation of the conpounds are gijven bel] ow. The .
acefrdipa tafutine. Gprvgpiens! effemiq! mgthady %ﬁn?félrfn%odﬁ (@it gtgparation of the

thi.s ,. -
ogg k Br)c/imgweskxll in the

-cdh&gﬂmg@%ggggggeaation of the two arylam ne fragnents

and in the presence of phosgene, di-phosgene,

tri-phosgene, carbanyl diim dazole, or equivalents in a
Theoprgpasationheft uigee el Fsmulaedl camibe prepatpdofror (e spagepsatign of the two

B | RlefhentdSind S8 Cthé Redlenddd MO%CHHDJi-fethJgeﬁé? &88hosgene, carbonyldi-
publ i shed. Alternatively, conpounds of formula (1) can

imdazelo.nerrragivalents By arselrert et dask Aot KattpYtingny) ofvihe Rarting materials, as
debFRESY FNBLE of HIRCYP R sAPubIRRGT IABCHalivt iy M8mPbunds of formula (I) can be

synthesized by reacting amino compounds) with isocyanate compounds as described in one or

more of the published international applications described above.

The isocyanates are commercially available or can be synthesized from heterocyclic amines
according to methods commonly known to those skilled in the art [e.g. from treatment of an amine
with phosgene or a phosgene equivalent such as trichloromethyl chloroformate (diphosgene),
bis(trichloromethyl)carbonate (triphosgene), or N,N’-carbonyldiimidazole (CDI); or, alternatively
by a Curtius-type rearrangement of an amide, or a carboxylic acid derivative, such as an ester, an

acid halide or an anhydride].

Aryl amines of formulas are commercially available, or can be synthesized according to methods
commonly known to those skilled in the art. Aryl amines are commonly synthesized by reduction
of nitroaryls using a metal catalyst, such as Ni, Pd, or Pt, and H, or a hydride transfer agent, such
as formate, cyclohexadiene, or a borohydride (Rylander. Hydrogenation Methods; Academic
Press: London, UK (1985)). Nitroaryls may also be directly feduced using a strong hydride source,
such as LiAlH; (Seyden-Penne. Reductions by the Alumino- and borohydrides in Organic
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nore of the published international applications

descri bed above. The isocyanates are commercially
WQeHod3le or can be synthesized from het er ocyRCT/EP2006/010405

am nes according to nethods cppmonly known to those

skilled in the art [e.g. fromtreatnment of an am ne

SyWinkdis; RICQP BSINSheRs: N?ewph&ﬁgm))e&l«lis“@'a%io Valbm8®l, such as Fe, Sn or Ca,
trlchloronethyl chl orof ormat e (di phosgen

ofisp dy pidichmestis na¥any| methedsoridt or thei Spjﬁtb%%géymwlsw@rch Advanced
Oréu}?:@ rRemhPi 3 eEdazglewieP) New Sfork @l %ZL”E%M@ | E’o)ﬂ}freﬁenszve Organic

rtius- ty%e rearr angemsnt of an am
Transftropmsjorisc VAE BublishprgaNeveYorkudABAY Mirocaylsrare sAmaenly formed by

el&ﬁhﬂ;ﬁﬁc HomaAR A" Eﬁglmo%{&lmamrﬂme ®fo,f Qupadl as are
rcia y aval [ a or can be synthesized

according to methods commonly known to those skilled

PyridingH eoxides of Aprsmulaaﬁli) megraths RysWinsing gaanSh%élvérew Bybstituent on its
mt&%&iﬁl‘ﬁ{o gx’ucp % raﬂ:atngzL ecﬁrn@g a.ﬁylg)gé aln l‘;@ﬁr fr01§ ltﬂ‘ﬂeh:orrespondmg

and I de trans agent

 pysidinbs laslgfomdarmrecondrylomdmewaid theraet, Sane iacatnple@hlyas fadlews:

(Ryl ander. Hydrogenation Methods; Academ c Press:

. rngrg(ge Ht(as(r;lié@ alzro Nbgrgz;s/%:argg’g' nmﬂbrf?llaég s&l n‘iy Ju@fgpt?échloromethane

u3|n e source, Such
( Selideetheen nechld?eﬁmm (Markgralf gt . hﬁetﬁdhedrbm $991a4 183);
bor ohydri des in Organi cSynthesis; VCH Publishers:

. Ygf{dlé;é(d)g ?nl%apreggntcg 8t :Pgatﬁgg d&&ouﬁ?ﬁ%ﬁh%& i 1nscil111?%m§éd solvents such

exs dithlbromethlve (€ppdrétes als Mahadfon Oetr. 1P98, (S_Wmh Advanced
Crganic Chenistry, 3rd Ed.; John Wley: New York

. V ?%urgl-ms?% 1-3 N‘é) Fv\gagk glgg vgl%ﬂll txrn‘gmarosﬁ o&f'?&lbg%ﬂzﬁed solvents

c(nma:mleyalf,dbﬁwdedmn 19I9&,_rwml ic aromatic nitration
usi ng HNCB, or an alternative NC>2 + source.

. Pﬁg{a&lugm; Fc:ég %‘ceﬁonﬁrrl o6, omgfeé a¢ %tlcgrgpogn gn y?n[] tetha? .?rnglleélrs] ?599 1427);

atom and A, B, L are broadly defined as above can be
o pOzpa, @rthé presencé ef £ bise esghond{ 0K, ipywatal i(Retskeustiahg/. Chem. Res., Synop.

conditions know in the art. Sonme exanpl es
aﬁggﬁidf@?4oms peraci ds such as neta

chl or oper benzoi c aC|ds in chlorinated solvents such as
« diMdghaiunimaioheeenxyphthalate, in the presence of glacial acetic acid (Klemm et al., J.

Heterocylic Chem. 1990, 6, 1537);

¢ Hydrogen peroxide, in the presence of water and acetic acid (Lin A.J., Org. Prep. Proced. Int.
1991, 23(1), 114);

¢ Dimethyldioxirane in acetone (Boyd et al., J. Chem. Soc., Perkin Trans. 1991, 9, 2189).

In addition, specific methods for preparing diaryl ureas and intermediate compounds are already
described elsewhere in the patent literature, and can be adapted to the compounds of the present
invention. For example, Miller S. et al, “Inhibition of p38 Kinase using Symmetrical and
Unsymmetrical Diphenyl Ureas” PCT Int. Appl. WO 99 32463, Miller, S et al. “Inhibition of raf
Kinase using Symmetrical and Unsymmetrical Substituted Dipheny] Ureas” PCT Int. Appl., WO 99
32436, Dumas, J. et al., “Inhibition of p38 Kinase Activity using Substituted Heterocyclic Ureas”
PCT Int. Appl., WO 99 32111, Dumas, J. et al., “Method for the Treatment of Neoplasm by
Inhibition of raf Kinase using N-Heteroaryl-N’-(hetero)arylureas” PCT Int. Appl., WO 99 32106,



10

15

20

25

30

di chl or oet hane, or chl orof orm (Markgraf et al.,

Tetrahedron 1991, 47, 183); (M 3SiO2 in the presence
w@Roog/osatal yti ¢ amount of perrhenic acid i n chPGFEP2D&010405

sol vents such as dichl oronet hgne (Coperet et al.,

Terahedron Lett. 1998, 39, 761);
D! b ugrg: C"ﬁm&tﬁuta@ fxﬁi&pamemgyl w,.?g ARyl Mﬁ\é{%&ﬁm Substituted

conbi nat1 éns of enat ed solvents (Anone et
Hefgveyahetros” 1-98n.54ppl. 798 P9 32HPpBhmas i, ¢t alsi dII]hlbltlon of raf Kinase
et oni r ty
us&% r{sﬁrﬁf; gllicfs H%tgré%&mfg%} thtBd %8%%? r}ﬁ]te%D%pt?glggn o\yo 99 32455, Riedl,
B.betsz., $Q¢lartnsy KOH, Subsntwad &ipheRddlneas @traﬁKinasellnh@te ' PCT Int. Appl.,
, n 1993, .10, g .
WO P b Bt 2t b, AYRORRRIME: Digheny) Urees s 158 Kinas
Inkibitets’{ RCE wn dppl. aIWQ 00 416‘]&8!; ebwonag I et ﬂ]éﬁtterb%ﬂure& containing nitrogen

heéeﬁ(aat)g@&af}_%%g@ (ﬁf 1?0;(&.1» ’dE’S é‘ thﬁr gﬁﬁs‘;&ggggi%?%ﬁ Dumas, J. et al.

“p&parhtion 3 M)arylIN @acylpﬁlbdﬁi&i)hpﬂedyl]lxeas aB afl kina€ ethibiers’Be¢Cd Int. Appl.,

et al,., J_Chem Soc, in Tr 1991, 9, 189).. .
WPhOLG215} BHmas e 1 SIS bR il gitiioly or pyridy
urbds@ FETaRE Appl MR 02 35857 WAL St al ePabieasty ofl@sad1yIp&dquinolyl or

el sewhere in the fpatent literature, and caaqﬁzc? adapt ed .
pyridylreas @ inbehiterrsofgaf kipase Sardhe Heatme) @f fymass andigr cancerous cell growth
USX P! 1%9 pl. Mplbier uS: 200b0 s394, | A thé trQRdiAE et KbPiRSfons are hereby

usi ng XmTEtI‘I cal and Unsymmetrical D phenyl Ureas"
ingagyorated by 1&fstnce WD 99 32463, MIler, S et al.

“I'nhi bition of raf Kinase using Syrrmetri cal and
SH%ME'HE’;Sfdrﬁﬁ'tlxon§%§ﬁxgj bd &qpl@eﬂhﬁ ﬂié: syH‘h?s?sS%f ogﬁi?oﬁrf& o]f formula (I) and

. . nhi bition o
inglpesyRihasis of inemagiates lwlwg 115%§Y‘Ftb‘i§tséﬁ cppaingt gfcormula () are known
b}“grea@ie sdlag J)I{étsklllAﬁ)m the ¥ Gdliedohs %#syn%%ﬁansﬂonn@ﬁor@lmay be found in

" Met- or the Treatnent of Neopl asm by Inhibition of
compflatidnp.zyeh assi ng N- Het eroaryl - N - (het ero) aryl ur eas”

PCT Int. Appl, W 99 32106, Durmas, J. et al.

o " hihh t b & Lyl folkn A% Yk (&

Hg?g?lggrh ngjbsgﬁlﬁgﬁﬁftgﬁgr%yj& [ ?ﬁi rglgls rC'I( Mt)

AppL, V\D 99 321 10, Dumas, J., et al., "lnhibition of
o r HC. KLﬁgg]@ Comprehenszve Orgamc Transformatzons 2™ ed.; Wiley-VCH: New York

(1999);

o F.A. Carey; R.J. Sundberg. Advanced Organic Chemistry, 2™ ed.; Plenum Press: New York
(1984);

e T.W. Greene; P.GM. Wuts. Protective Groups in Organic Synthesis, 3 ed.; John Wiley:
New York (1999);

o L.S. Hegedus. Transition Metals in the Synthesis of Complex Organic Molecules, 2™ ed.;
University Science Books: Mill Valley, CA (1994);

o L.A. Paquette, Ed. The Encyclopedia of Reagents for Organic Synthesis; John Wiley: New
York (1994);

» A.R. Katritzky; O. Meth-Cohn; C.W. Rees, Eds. Comprehensive Organic Functional Group
Transformations; Pergamon Press: Oxford, UK (1995);
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using Aryl- and Heteroaryl- Substituted Heterocyclic
Ureas" PCT Int. AppL, WD 99 32455, R edl, B., et al.,

WO @ogas2oxy Aryl Substituted D phenyl Ureas asPCEEP2006/010405
Ki nase I nhibitors” PCT Int. Appl, WO 00 42012, Riedl,

B., et al., "O Carboxy Aryl Substituted D phenyl Ureas
e a8, W@ﬁud’gbﬁ‘aﬁ@ Anbiohét}@W"AlPeCrEdsmCorﬁ)ﬁf}@ﬁzenszvpd;&rﬂﬂqﬁﬁﬂw Chemistry;
Dumas, J. al. " Heteroaryl ureas containing nitrogen

hB?fW’aEféﬁsoé@fdpé%(ﬂP%se inhibitors" U S. Pat. Appl.
Publ, US 20020065296, Dumas, J. et al. "Preparation of

. NeaviyAro; 1l f’@ﬁﬁﬂ%)h@ﬁﬂﬁ%her@n@rtw Lw:%g héx%s, rpafgalﬁbﬁms Oxford, UK
i nhi bitors” Appl, WO 02 62 J. et
a(1991 nhi bi tion of raf Ki nase using qU| nol yI :
i soqui nolyl or pyridyl ureas" PCT Int. Appl, WO 02

. 85&571(21"[3&?% W R&b B'HL CorlppBRhMe Qﬂzté?fycﬂle”@@nysl‘ Pergamon Press:
i soqul no or pyridyl-ureas as inhibitodors of ?)
kpnﬁ@blﬂ"oﬂ%ﬁe treat msnt of tunors and/ or cancerous
cell grovvt h* U.S. Pat. Appl Publ, US 20020165394. All

. tQQ{ FK ggwpfﬁre EE, IanlSér%M BdiS @Jn%r%hﬁ@ Heterocylic Chemistry II,

i ncor por at'é ference. Synthetic transformations
t Rergamen/Press: @xiord W Kd(1996)t 4nd synt hesi s of conpounds of
formula (1) and in the synthesis of internediates

. | avabyed p.g. éJ}&nésyﬁ‘bh? 15 Bfis. C@wwnmwgﬁlewamybﬁamy Pergamon
are known accessiblé to one skilled in the ar
CBter’e&XftudstI@ﬂ%th hetic transformatl ons may be found
i n-conpilations, such as: . March. Advanced Organic

Inqaﬁmoﬁt Fey,urr#l% r}eﬁgws of chWcl ﬁ%thok@ YR rélgtgg gaplcs Refade Organic

Larock. ConpFehensive Organic Iranstornations, 2nd
Regctions;\fohey Wilel: NRjew oty Rrgan@o®nthesds;, John Y Hesy ; Newg York; Reagents for

ORI PP SV AT RO P iy
Ner Workc Thev@rg@nig (ffemistry Of Qawg Syneris;Hebn Wile@reve ¥ ork; dotwa! Reports in
Orgailnc YS'yntheszs Y/Qcagenglc 9[9res)s San Diego CA; and Methoden der Organischen Chemie

(Houben-Weyl); Thieme: Stuttgart, Germany. Furthermore, databases of synthetic transformations

include Chemical Abstracts, which may be searched using either CAS OnLine or SciFinder,
Handbuch der Organischen Chemie (Beilstein), which may be searched using SpotFire, and
REACCS.

Further therapeutic agents

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

thromboembolism.
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L. S. Hegedus. Transition Metals in the Synthesis of

Conpl ex Organic Mol ecules, 2nd ed.; University Science
w@owkes42M | | Val |l ey, CA (1994); L.A Paquett ePCEEP20061€10405

Encycl opedi a of Reagents for.{gganic Synthesis; John

Wiley: New York (1994); A R Katritzky; O Meth-Cohn;

Exaib1eR87 Soal RS ch4REP bRGRAS inéfudE) BANE ot Tidite@ 18! dﬁe&éh@ felodipine,
Transformations; Perganon Press: Oxford, UK (1995) ;

ampdipippsend, mfedipme gepigelarly wefuhp &, Vmseacmwmaemsatv@ght heart
ca%gg&sqggt allic Chem stry;, Perganmon Press: Oxford, WK
B.M Trost; |I. Flem ng. Conprehensive Organl C
Synthesis; Perganpn Press: Oxford, UK (1991); AR
Emkﬁtqfkyasodlworﬂe'é@u@dsbm QAPIoE BRI, &0, Hog e PBEpFYcln, epoprostenol,
%&S A AY n Press: Oxford, UK (1984); AR
{rﬂutz[< co%@\/ es; E.F.V. Scriven, Eds.

Corrprehen3| ve Het erocyl ic Chemstry |1; Perganon
Examples : ofxqthospliodieiterpseg dghibitos dinclade, Hhvis are, 1ot dimitgrias particularly

K try:
AR S R L e P
recurring reviews of synthetic nethodol ogy and rel at ed
Exagyples of emdothstie a@aganitt inRude thub arg; nog mited\ld, ¢yg: bogepgan and sitaxentan,

ni ¢ Synt heses; John Wley: New York;
p'ﬁgié‘ggm sega?’or Organic Synthesis: John Wley: New York;

The Total Synthesis of Natural Products; John W] ey:
E:NewleY@f krostitysliOagaiegues akide.dhut greapt Dnited By aigHitontedin, treprostinil and
ep oyl ey: New York; Annual Reports in Organic
fﬁe3|s Academ c Press: San Diego CA; and Met hoden
der Organi schen Chem e (Houben-Wyl); Thiene:
Ex@mples opdirlipid @Ymialwgelﬁu inchusierbuteare dwt dibdtsd 40,0f.8. HMG CoA reductase

1116\%951‘ e;:ucﬁ LI %Wa&g brgogtalnﬂd tbg@astg‘%zmlo@%}atﬁ‘p Sittgv%stﬁl fluvastatin,

e searc usi ng
plﬁmsFatm,d m’suvastatm, ZD- 4522 and cerlvastatm

Examples diuretics include, but are not limited to, e.g. chlorthalidon, indapamid, bendro-
flumethiazid, metolazon, cyclopenthiazid, polythiazid, mefrusid, ximapid, chlorothiazid and

hydrochlorothiazid particularly useful to manage peripheral edema.

Examples of other therapeutics known to reduce pulmonary artery pressure include, but are not
limited to, e.g. ACE inhibitors such as enalapril, ramipril, captopril, cilazapril, trandolapril,
fosinopril, quinapril, moexipril, lisinopril and perindopril, or AT II inhibitors such as losartan,

candesartan, irbesartan, embusartan, valsartan and telmisartan, or iloprost, betaprost, L-arginine,

" omapatrilat, oxygen particularly useful in those patients with resting or exercise-induced

hypoxemia or digoxin particularly useful to improve right ventricular function in patients with

right ventricular failure.

In addition the compounds and combinations of the invention can furthermore 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.
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Handbuch der Organi schen Chem e (Beilstein), which may

be searched using SpotFire, and REACCS. Further
W b@rapeus i c agents The conpounds of fornul a |PCT/EP2006/010405

according to the present inveption can be conbi ned

with further therapeutic agents presently used to
Inhﬁgﬁ% prevent or manage pul nonary hypertensi on such

ut notlimted to, anticoagulants, diuretics,
cardi ac gl ycosi des, cal ci um channel bl ockers,

Thegemapyngs @pdsconﬁyr@gt)wgqrfilﬁg KhAie eSS | inveRfipgoaR be yspd for manufacture
of ANh AR 15 tr@.\lﬁﬁg Rhadh@st &b %?aﬁgglﬁ@blmnh%? hypertensnon Also the present

endopeptidase in ibitors, |ipid |owering agents,
inventiomiposvades wethedsi o freatingd pmvnrérngt st ABIAIRE PulkiroaR hypertension,

co{nﬁﬂ%ﬁg% g&éﬁi}n@ﬂﬂé Xffoacm'@ Eﬁ{oﬁﬁseﬁsalt' fest on¥ @gﬂb(ﬁﬁ’nd 3 formula 1 and optionally

ant's” 1 ncl ude t are not limted to, e.g.
at st omei fartheretherapdutic abent taccoeding: fot thefinysatione ks “ﬁzﬁephve amount” is the

qujry <ri‘hey co@ﬁﬁm{ ﬁqug &eﬁ@% ngn hé’]ﬁ Kex & uft %f ?J treat, prevent or

1R 03|s |sn1 anp es o
maagnthe distisookednditiomc| ude, but are not I|n1ted to,
diltiazem felodipine an1odipine and ni f edi pi ne

atrt | eyl ar l ensmn \681%0 t%CtL Y&egt% | 0 tcle q}ut 1§ %}t limited to,
5P “RUPRE a Bam di I'a

1 on. eS (0] VaSO
printsey Uplémoriing hylpenmtonj |smohdm‘yt pylmenayy bypteselamyncl famijlial pulmonary
epopr.ost enol 1 Nl . nitric..,0x
BRI B PO S RERTEN, Leriryed ATRPBRY ghiniRe] bipgrnsigp: pulmonary
ar@fifl, pélinohdryThrtedy hipertendaun] ididphthicl gulmth@ﬂb@dit@slbﬂ,rthﬁ)mbbhc pulmonary
e B RSB S S Bt v
relaft@l {60 @aft béﬂtnﬁﬂzfﬁ d}@gllnl:ﬂldﬂ, tngitfalt Qalvitir JlisehRS eBitshictidsbricarditis, aortic
si taxent an preferably. hosetan | es of
Stei?PﬁM%WYOHa% Aedigsianal Ph‘@f‘ﬁrd’@om El‘fsn&illhgo% venpys qraigage, pulmonary
vehSbccRiside dideNIELbMageh NARURS t disthde, 2OHRARAPHES! Bi3@se, congenital heart

disease, pulmonary venus hypertension, chronic obstructive pulmonary disease, interstitial lung

disease, sleep-disordered breathing, alveolarhyperventilation disorder, chronic exposure to high
altitude, neonatal lung disease, alveolar-capillary dysplasia, sickle cell disease, other coagulation
disorders, chronic thromboemboli, connective tissue disease, lupus, schistosomiasis, sarcoidosis or

pulmonary capillary hemangiomatosis.

Any form of pulmonary hypertension can be treated in accordance with the present invention,

" including, but not limited to, mild, e.g., associated with increases of mean blood pressure of about

20-30 mm Hg at rest; moderate, e.g., associated with increases of 30-39 mm Hg at rest; and severe,

e.g., associated with increases of 40 mm Hg or more at rest.

Pulmonary hypertension includes pulmonary arterial hypertension (PAH), and includes, primary
pulmonary hypertension (PPH), idiopathic PAH (IPAH), familial PAH (FPAH). Several
classifications systems for pulmonary hypertension have been published, including the Evian
Nomenclature and Classification of pulmonary hypertension '(PH) (1998) 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.
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Exanples of |lipid |owering agents include, but are not

limted to, e.g. HMG CoA reductase inhibitors such as
WGQRWrAsRet i n, pravastatin, atorvastatin, | ovasPEE/EP2006/010405

itavastatin, fluvastatin, pitgyvastatin, rosuvastatin,

ZD—4522 and cerivastatin Exanples diuretics include,

1'% nf?stt h' b {893  QassBicitionC HoPéskd &l tﬁ@ Mphidd "ARRA@CShference on

rof uret hi azi d, metol azon,  cycl opent hi azi d,

PupmlynhHmnSIWfPM%ﬂEAHx FRABI eollagen waseilari diserss, gongenital systemic to

INSHLACHRE UahleP&haly RSk U AodrdpatS®f Bbridi ByPBRAGE, drugs and
pupég{ era Qa&% . Ex%%p l'es o?ré? é? theraggﬁﬁlcs kﬁgﬁﬁm toxins,
othep (ghdogan pwrmn disyasas tganshepr disegs; ehdreditanyd diempurhagipr delangiectasia,

not, Ag% [ to a p
hemo%no{nngﬂa?hei‘es )’Ielc%rglfer aZdI;ng% s{prﬁge; g&f&gbsasf)@ﬁleﬁ With significant
vehasi mopcaiplillar)q ummjpmdnx, rmhmnpnyl Ivendu'ss ihmmmendlonanplulmonary capillary

er Qpr.i | rta
neR PRI PP Pt S e A, Aal BBl b A hpar disease, ten-
side@| valGA4rt ﬁéh,rt ﬂtseasbomﬁmﬁinarybﬁy@ﬁém aksoamgd nwitie , hypoxemia, COPD,

tril en.particul a in t
inGE e Qs PG st et TRl Cen R B G isorgpr, chronic
exgd)sgﬂ%ﬂo fln%}?dlﬁth@él IPaY due tb %ﬂnfobﬂc tInQnibBﬂw ﬁidﬁ)r reh@hlﬁc disease, thromboembolic
ventricul ar function in Eatlents w t.h

obhgtghetipy | pagximal pylanary rlsties (MGRbPHRDOUS rPg?BtEHY&Q“ fhlistal pulmonary

arfeAED ipdRidnY Serf¥olib i Q rinfbY.E PArhsBs, GBigh Uh AtB@A1Y BER0IA6sis, histiocytosis X,
conmbi ned with ki nase i nh| bi tors and/ or el astase

lympfngiomatosss, ESeappIsESn off k PHESBAM nHetsels or(adenpRathye e fungsy  fibrosing
méififiak) limted to, e.g. BMS-354825, canertinib,

erloti n| b, geftinib, imatinib, lapatinib,

| estaurtinib, |onafarnib, pegaptanihb, pelitinib,
A@e%;barﬁbgve-mgﬁ@gqq ﬁqsgderﬁlclgp ﬁ)araﬁqoslategawylg} athin}greased risk of pulmonary

y:p%ngi@m ﬂﬁludfn@s légﬂulects |lﬁ“n?”@'§' deonghfifal @B disease (e.g., Eisenmenger
matinib, erlotinib and grived. Preference is given to

sypdrome)s . Ipih cHeera disspss: mén@@ﬁrpamg diggerecSrebi fkrosiprissue narrowing or -
ocBfadid g)luﬂxgonta& \%J}?s mde\?e%me 3 ?mf,m:g Nl A&adtsS Abedse! causing alveolar

rranu ture a nedl ca reati ng, pr event | ng
hygorda;rfemetisi lngg gistanesn ¥illiatg sprdramss isebiectywgh inttagenopedmgabuse injury;

pullmon(%gi Ivgpcuﬂfxéj \gc%S a%e%?%gr P! f G%(Fcﬁggtﬁr@'g, afd e(\f}ﬁﬂé-bﬂglsgng'ndromes),

mana
emphysema; chromc bronchms kyphoscohoms cystic fibrosis; obesity-hyper-ventilation and sleep

apnea disorders; pulmonary fibrosis; sarcoidosis; silocosis; CREST (calcinosis cutis, Raynaud
phenomenon; esophageal motility disorder; sclerodactyly, and teleangiectasia) and other
connective tissue diseases. For example, a subject who possesses a BMPR2 mutation (bone
morphogenetic protein receptor II) has a 10-20% lifetime risk of acquiring FPAH. Subjects with
hereditary hemorrhagic telangiectasa were also identified as being at risk for JPAH, especially
those carrying mutations in ALK1. See, McGoon et al., Chest, 2004, 126, 14-34.

‘According to the invention the term “treating” refers to the administration of a pharmaceutical
composition after the onset of symptoms of pulmonary hypertension, whereas “preventing” refers
to the administration prior to the onset of symptoms, particularly to patients at risk of pulmonary
hypertension. The term “managing” encompasses preventing the recurrence of pulmonary

hypertension in a patient who suffered from pulmonary hypertension.
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conprising adm nistering effective anounts of at | east
one conpound of fornmula | and optionally at |east one
wo eoovle4213 her apeuti ¢ agent according to the i NRENEP29N6/010405
An "effective anount” is the quantity of the conpound
that is useful to achieve the desired result, e.g., to
A«{xﬁﬁ?s'imn@ event or manage .the"di sease or condition. The
rm"pul nonary hypertension" according to the
i nvention include, but is not limted to, prinmar
Cqmponerdsaor yrqu:,lg@bmem@S ofh thepeaserm (yaqeytl(pmap(@ﬁ aqhylmstere in any form by any
efggtpv%rlt ﬁ{és'u?({]u l'g f, @Jal P &R&é\[ Bénﬂayaﬁ),efnﬁ bﬁ)sn'mtraperltoneal topical,
sporadi c ary hy per ensi oh, précapillary
trapsderroal d¢.y., hsippartyetesidand, patsh), wphthalpica neseHy, dbcal, mehershaneh as aerosal,
ml%i}l/atxé)?l%/ %u%thlﬁ]eto ith?{%“stcgl Opo%f%{ljﬁsau?yh@p é/tal vta%mal intra-arterial, and
intpdtieecelg etal Theywambe adryindstdrat alageadbhip camlhqatldm’mnhualyy ingredient(s), active
hypertensi on associated with or related to, |eft
©Y cul ar dysfunction, mtral valvilar disease,
constrictivepericarditis, aortic stenosis,
Prefafedtconpivpatoliy oraledihmistratiaal. fi br osi s, anomal ous
pul nonary venous drai nage, puInDnary venooccl usi ve

e Ay e g
infoythe Rb@h 3‘d>rﬁmlat16iib" evhiich mbgbe l]xqtnldV(ﬁ q@uh rfmmaﬂguods sg@asithout limitation
interstiti.al sease, di, sor der r eat hi .
o Sy D P YEn TP Il FORaln JUFaB I M e B gss soluton

subfe@iond| dynipd Oolid ARDIRiPderdsulR GndléBElsces,
al veol ar-capi |l l ary dyspl asia, sickle cell disease,

Ot 4 Eé 8&@8 l at iqﬁlnnsgﬁloz grrél %Jmlpla%eg%)rox Qllg C%tF‘g{bggb Bﬁlﬁ ggg)g/%sional application

N@asoya)sgxsslaﬁd e0/6y382monary capillary hemangi omat osi s.
Any form of pul m)nary hypertension can be treated in

TSR ARTS P e B R b B e A By e
fofth. A2 BxAH M) dthpr R§pUERs 0fanab® WimAksterd mmﬂgnamslpestg., as a single
noderate, e.d., .associated with increases of 30:-3
cop@o%ﬁxonr @'SQOsagannts(@\ge raeplllén dlquldd.'é)gggpx}% bath \m)lpplosmons or they can be

adhii§t6r88 85 sePhrat QoMPddikbnS) bulBf Be Sdmd ©fd (e. %3 U k8N GdeYdrug is administered
hypert ensi on incl udes pul rmnarﬁ arteria yPert ensi on
y y

m%'qup.Buslyaqq@ the, otheg ds adrmn}s ora ). The drugs can also be

administered sequentially at different times. Agents can be formulated conventionally to achieve

or

or intramuscul

the desired rates of release over extended period of times, e.g., 12-hours, 24-hours. This can be
achieved by using agents and/or their derivatives which have suitable metabolic half-lives, and/or

by using controlled release formulations.

The drug combinations.can be synergistic, e.g., where the joint action of the drugs is such that the
combined effect is greater than the algebraic sum of their individual effects. Thus, reduced
amounts of the drugs can be administered, e.g., reducing toxicity or other deleterious or unwanted
effects, and/or using the same amounts as used when the agents are administered 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,
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pul monary hypertension (PPH), idiopathic PAH (I PAH),
famlial PAH (FPAH). Several classifications systens

wo eno7psd2mdnary hypertensi on have been publ i sheRICT/EP2006/010405
i ncludi ng the Evian Nonencl at.ype and Cl assification of
pul nonary hypertension (PH) (1998) and the Revised

L[}Qfﬁ%@t@ VAT &'I'thkgsa§§00§)| Fifbi dGfradnkb 612919§s)ma1$% ac (Lachman et

Lew s et al. ere
al,redos st adition, yippingast Williems i Witkiesn 11986t ﬁnsx&mmsaédﬁeﬂw
T&Flnhl'o%[ ?gwérgrlélp B%&ll@ﬁsé(fs' CA 'éﬁﬂloﬁc ¥ Merbggo%) These can be
rea nanage prevented 1 n accordance W t he

refgreed dm herpimeae ﬁphaunacemxcaldy fereptable carriers tlfoandioatt they are combined with the

r est,
iy bR 3 S b R R BB Gl Burporg
reference in its entirety. The following list is the
Ipgligion) emepoundsatri dsmg perolposieds af the meesél'ﬂﬂimdnm ¢agk be administered with
ot I cﬁ\rfeezri1 Sfits Qo gr HEASEY th'&b’a?ee atSllezgé { at F;IA%{f tlllePaAbl5|¥e-mEréh|)hed diseases
ﬂ vascu dises congeni it a y
mpﬂhmomhngmshunts (Iarge snall repalred or

nonrepaired) Por t al hypertension 'drugs and t oxi ns,

o) éaf gh T %rs 03%8 r%ﬁa 10 ein%f)rz E&?ugi& g%uage fot lgnllfg'e%ato &.g. surgery such as

aﬂmmbgplpmbtonqpﬁtl lmhgstranmlaitaﬂmh olhelrzfpgr Attériat sq:mmnd@ﬁﬁ lung transplantation
t ed th f
R FRK P5 PSR B EHE oo RSP RAHBTS why RS Eherispg to medicina

thetapyronary capi | | ary hemangi omat osi s, pul nonary venous
hypertension, left-sided atrial ventricular heart

Tﬂw& Sy io RO e PR o 2E1eRS Shppbpoind o7 Fémula 1 and a

leadtt @leSéthér erapeiitig 4Pesitc asRtionsd %B@v'edh@ﬁﬂ oierteaiubg aaalbea&g or disorder.
Iveolar q¥ ¥ventilat' n dlsordehf chroni c exposure
M?ﬁﬁ“% f £ PossE AR IVEPLOR ISHIE: ¢ hr onbot i ¢ and/ or
enbol i ¢ di sease, thronboembolic obstruction of

pr oxisitigle wn{ﬂd'ﬁﬂ&{syorafotdgé if@‘fns viHidhodsaa@iabds€one compound of Formula I
obstruction of g pul nonary arteries, pul nonary

embof 1At oRe Pt c ?%%‘?“P%%genffa?%ioﬁ?ﬁ haYSri al ),

sarcoi dosis, histiocytosis X, |ynphangi onatosi s,

co nprceﬁlsinmrpﬁacmédﬁwirﬂﬁg/at\ae@sale&oﬁ@dﬁmﬂa%hyula T UidD4t, least one other
fibr&gingﬂnedlastlnltl %& t he above-nenti oned

di so i€ apend Enentiansd AbaVE £ Vi ﬂdﬁmaﬁe%eqnéw@&y PF seguestially;
pul nonary
-kits which comprise at least one compound of Formula I and at least one other therapeutic

agent mentioned above packaged separate from one another as unit dosages or as
independent unit dosages, with or without instructions that they be administered

concurrently or sequentially; and

-separate independent dosage forms of at least one compound of Formula I and at least one
other therapeutic agent mentioned above which cooperate to achieve a therapeutic effect,

e.g., treatment of the same disease, when 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 provide 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
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hypertensi on, including, subjects having, e.g.,
congenital heart disease (e.g., Eisennenger syndrone);
wo edoy/obeas t di sease; pul nonary venous di sease PET/BP2006/010405
fibrosis tissue narrow ng or_ggcluding pul monary veins
and venul es); pulrmonary arterial disease; diseases
[
deF Fl.lﬁg ?&1@1%1%123%) ng% tlteIlSt] \%1?;6 &H%&n%é%%%gg%% utilized to select the
appiops@e dogage §c,g spyerad napgsems ofipatients dissase Statas, pm@en@thsyeight, etc.),
ur e Strauss syndrones);
m@ﬁnﬁﬁﬁﬁ& b F%ﬁ?%yghoﬁgkltis; kyphoscoliosis; cystic
flbr03|s obeS|ty hyper-ventilation and sl eep apnea
Theti agonutent $he qduiirrincrad yctive lorgnsiient C@avrawivid@lsiasqorcﬁhg wcodi ®psiderations
aséa]sQeo e}x]ﬂéugaarlco lTB? ds e*n}%/ucfgsa SruRE%y pyoe/f:@:tlgegrgnc d’ tlme 8f administration, the
petied eﬂr@mﬁ abd apke, &ndarﬂtgamralccomdi&m ofitke patﬂﬁttxeeatétistﬁame and extent

For e e, sub ssesses a.B mutation . .
of PR AOT prissb B PTG SErut BenEo R cR GrorFiop 13 20BN g gmbinations
and idfutdrii@inter sekio®f aricieliikd. ng FPAH. Subj ects with

heredi tary henorrhagi c tel angi ectasa were al so

entified as bein |sk for. | PAH, eci al |

PRSP BB AR GOUR P A Gomrggil Of e 1o A0 to 1 aRe proferably
fratf@eHo EbBEng, AbredstefeABIy AT SWH0l600 ige | Nventi on the term

treating refers to the adm nistration of a

utical osition after, the gnset S
Al PreGHEnSs hgen LLAS PaRont of eraenesy Rbtrctrie s or B i ge-chloro-s-
mn@orblaahﬂgmnm)amad]lpnamla_r/} ﬁirldnﬂa-l-bﬁb&@ﬁet abid syamlom&nde in the
partlcu ar | tients at risk gul nonary

hﬁwé?lttléﬁlsqog}pomm OBy 4 %Hggtpg?drref@ﬁ ]dn%(gg o4 do 1096, more preferably

frdth 6Y W22 M. t he recurrence of pul monary hypertension in
a patient who suffered from pul nonary
hypert ensi on. A%nlnlstratlon Compaunds or

Ineg%qrﬁg{bpmnt& ﬂfehlév‘?ﬂfl@% gxﬁtcoxinﬂq}gl‘qtolf gﬁmegr{ 190%igministered in combination

wittfl50 18ds8 b RfthdrihaiPeufi©aginbi AWmoRhf @&t thy@ of Qtifary skill in the art can
i ncl udi ng oral, parenteral, entera

deferming by H@Hé’mfgﬁﬁt"n"alplé‘i‘ge%ﬁeal topi cal, transdermal
(e.g., using any standard patch) opht hal m ¢, nasally,

Tﬂeogﬂrmaééﬁﬂfa@ rRmpositieih adordifg A6 ahe ihMARLALIE c%ﬁmmlstered one or more,
subcut aneous, intranuscul ar, buccal, sublin

prefeiably| up Yo girepal morp refacablyt wy foafwo Aimds ipst day- %e%tenceet%gwen to an

admﬂ%aﬁgﬁ] viShaSta Bhst Witk dadh! AREnistAtioh the GRRBEMFtdbRAs W ctaf;kules taken
any ingredient(s), active
in at the same time should not exceed two.

Nevertheless, it may in some cases be advantageous to deviate from the amounts specified,
depending on body weight, individual behavior toward the active ingredient, type of preparation
and time or interval over which the administration is effected. For instance, less than the
aforementioned minimum amounts may be sufficient in some cases, while the upper limit speciﬁed
has to be exceeded in other cases. In the case of administration of relatively large amounts, 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.
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or inactive. Preference is given to an ora
adm ni stration. Conpounds or drug conbi nati ons of the
w@e@3mem213 nventi on can be converted in a knownPGEEP2O6/010405
into the usual fornulations, yphich may be liquid or
solid formulations e.g. wthout Iinitation nor mal and
o DalRtiecBOCF S orpbiig (B CoRBinafin, i WBLHESEBp based on the

res'{:wtlupﬁ\pcl&ﬁismd oftioh hﬁ{i.mhd daessobiology .arhd rﬁmﬂesratms&f each compound can

f..salid.for tions. for oral admnistrati
varg, By and 1hig S’ R BB g fob ateR BB (isventie OF managing
pultn&Y hyp&rtensionl w@@l/eﬁﬁﬁarﬁé&ﬂlts diftke ﬁﬁiﬁb]aﬂ&bmpblﬁld%d&ﬁbeother therapeutic
present jnventi o can dm ni st er.e any tine and

- agenfcapRe adpusted Fquiie Yé‘l“ilhtgqfs Hheg SR, 1 Bnds can

be adm ni stered sinultaneously, e.g., as a single

The %m@@bﬁ dn@dr BlordKpsiag Of tho icbmﬁiﬁatgm,caﬁalﬁé bd cdh[roiléd] wWiheéke appropriate, to
cont ai ning both conpositions), or they

Proyéflei the desired dhezapentdmnagtiyity 8 .Swslsr@sags?ﬁ"%twm@ag%ack kit or
wHeh [sep&atd indep4HRER d0HGe fHriel | S admini stered

i ntravenously and the other is adm nistered orally or

i ntranmuscul arly). The drugs .can al so be adm ni st ered
Prefergnrsrit BRPR {P %IFOIBI‘PIF#‘@Péﬁ{“P’t‘?‘%%‘ legsf pnf compqpndyf formula I'and at least

ond esrnwuﬁa e GONKEMLthO g@hb xoﬁs@snag BF FN phdags@nsé Vehibitbi8Sendothelin
rel ease over extended erlo tInES

an@gortm rpsostazndﬁow@gueshk@a%anhlb’éor&em el@%teﬁebtyhlggqrﬁgMore preferably a
coﬁgﬁgﬁ(ﬁ @xﬂg}!rgfn Ui]@l' (Q %f)fo}/dfﬂ hﬁﬁr%ro%'tlﬁthbh@@fﬁur%fdb} ﬁ@n@xy}-pyrldme 2-

met abol 1 ¢ "hal |ves using contro
carbexydigsasidf methyl amidg r(BAYrHé%nﬁ) Pr db?rbﬁ@iame@ﬂ@n@awdaealt of 4{4-[3-(4-
t I Ui
OB JABE ) 95 SRD A ol
leagt geeb rcampowdmedﬁctedhépm thadgroum upahsm&lﬁlge(@ﬁ tadalghil ssildenafil, vardenafil,
bosen an %Hntll% %Iimt %@Hﬂf’ ;g)gfo H&lnll L E dMost preferably a
g., u0|ng oXl ci or Ot eri ous or
comhmalmne Congyfrisingt ${4-[3F(Gl-lcblloru:lis—trﬁh{otdnstls'@hen}d)?mﬂbbpmoxy}'Pyndme-2'
cari:ewq%%c?méﬁmgl 3 edn e@ﬁ% g% 99 nolr%flee Egguearleguq%mcbgctid salt of 4{4-[3-(4-
chloro- 3-tr1ﬂuoromethylpheny])-ureldo]-phenoxy}-pyridine-2-carboxylic acid methyl amide and

bosentan or vardenafil is used.
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Compounds or drug conbi nati ons of the present

i nvention can be further conbined wth any ot her
W@ orapi2es addi tive or pharmaceutically accept abCEEP2006/010405

carrier. Such additives incluge any of the substances

al ready nentioned, as well as T any of those used
EconYentionaIIy, such as those described in Rem ngton

i ence and Practice of Pharmacy (CGennaro and

Gennaro, eds, 20th edition,Lippincott WIlianms &

Thékftldtane, the2dappyndd hebdryg eoncbifatiancstaceeding toltiedinwdntipradre tested in vitro on

. Ph c Lachmap et al.. eds., 3rd editiaqn .
sl BUSOT | RRHE eniy it S, 1 JRgFolainedbpisd daiomigp poimonary
hyPiehsimceut i cal Technol ogy (Swarbrick and Boyl an, eds.

2nd edition, Marcel Dekker, 2002). These can be

ISreffrrEduso here%n as "pharmaceutically acceptabl e
e they are conbined with the
active drug and can be adnministered safely to a
Mslehyeat rdto(2504360 @p @ttt dnaesphstipdsweith ether, attiliht ilaigs are removed.- The left

onpounds. or drug conbi patjons of the presen .
PufRTBR FesRiog et PTG £ BT PnieBonl KRRy Tignselsiy SKER buffer of
foldwif REempdsitna@h @EndIMAINDI €10} KICl 384 daCLt 2.e NMg@N . HTNaH,PO, 1.2,
t he above-nenti oned di seases and/ or copditi ons. Clger .
NaH(Qsa 85e 8luspseod 4P ngnd optienelly nbe nampeundicambinationy fp B¢ dested in a

coR@htrhdomide @6°t®10€m@l/1. SUr gery such as arterial
septostony and |lung transplantation therapy. Arterial

septosto and lung transpl antation therapy may be ,
For @;e@%%w% PEISOPRITRORBISR. KB SFEASH B P ity ol gounted in a small
vebs@l LRAMbEOMYRSDRNBwb QifdE ¢UoC) A Wiantef@) AP ¥ntrolii dREBE&Nhe lumen of the

i nvention provides al so conbinatigns of at |east one .
segraeRsoRdetagicariing to Higdnethod degeribed by Mylyasy and Halpern (Circulation
Re%@ﬂlﬁfb%‘}il‘?l RS dFR0InR 8L ARG pesisd i ox'zgenfa{eem Sutdn at 37 °C

I sease or disorder. "Conbinations" for the purposes )
andf pH tte 7i4avsegrménsh arenetraiehed tostheig) aptimehyersint digmstep for active tension
degéi&ﬁlge]%t fvﬁ“éﬁsls \ﬁt;lfe EPPised Bn He Gl cﬁaﬁnfgﬁ%%pteﬁgion ratio of the

ormula I and at | east one other therapeutic agent
segments ynwetiing Whpirdnternabeitsumbarénsa tqdk of what theiviessalg wepuld have if they are

|l e one..co 0 r

o587 A SRS, BAeFS T b BP0y P 88 pRUSU G

ove I stere

concurrently or sequentially;
Afterwards, segments are washed three times with KH solution and left to equilibrate for 30 min.

‘Segment contractility is then tested by an initial exposure to a high K" solution (120 mmol/1 K*-
KH solution, which is identical to KH solution except that NaCl is replaced by KCl on an

equimolar basis).

The vessels are than pre-contracted 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/1) 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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15

-kits which conprise at |east one conpound of Fornul a

| and at | east one other therapeutic agent nentioned
Wabwvespetkaged separate from one anot her as UuPCT/EP2006/010405

dosages or as independent un|£ dosages, with or

wi t hout instructions that they be administered

concurre Qr se and - .
o et e g e ot e IR SR Bemure g pompared it
unkrestedidoatrbl afinalat | east one ot her therapeutic agent

nment i oned above whi ch cooperate to achieve a
Rt hler apeutic effect, e.g., treatnent of the sane

Yi*€ease, when adnini stered concurrently or

sequentially. The dosage of each agent of the
Tiearditioeddi ishoc@ralibe METpatad nmistare raedenienicte réceive ltlee p-toluenesulfonic

ot hey anpd/ or tvpe af dis d/ ar,_ .t he di
oo Dols of o oo e horn B PR ot B o pfiifine 2-carboxylic
acﬁpgjstﬂyt ¥imideOl0 eﬁ@lfb B be velible t@cgawsge agemtialy gftdrhthe onset of moderate
conbi nati on can be resent nd admi nj stered in xe
BT O PRI BRI Bt e h G Mo ME R0 the final
hefRahalfid @GR ethé 2bn faay NE8. i mnslb Whe MOTHARREd ultichary arterial
present in a fixed ratio that provides the desired

hypeangigey treptiese ¥Bunbs  PARlusRawionia Add <8l idfel4i43f4-chloro-3-
trﬂu&@ﬁx%ﬂh(}l%%l)ﬁ@&&cﬁ%endﬁ?}’«bﬁld{&t}@&@o)@ﬁé ageea efn@th?f edmlde markedly
i zed to sel ect appropriate dosage g {
desfeasefis sehts%entr&ger eyst%etnresﬁ'ere eimpared do yehie eéreatﬁ phigigts (control: 25 +
P@ lgéﬁtesulﬁfxi% Amd Qhit tJf%{?'T@gﬁEﬁoﬁaﬁtrmoromethyl henyl)-ureido]-
r eI at i %/ y é,

standard. The anoun he admi ni steré

phauexyy-@yiidine-edirberylie aﬁdmﬂgyl wnide1 36, ¥ bP g vs- Blaedbo: 71,02 + 5,38
mftPf) (S%Ia&' 1§ R Ufte? anttgé? ?): L BfucIRAN gi@he 4@SAIS3-(4-chloro-3-

m ni strati on,
trnﬂheropnemykpderxyf)-umédtphemxy}-pmdlwgib,carmhc adid| mgélmbmlde is paralleled by
con I t A . LWl . .
a (éo rﬁnﬂn{) o P@%ﬂltrgﬁﬁ h&g{?&eﬂgp’qu t({%%ﬁ r‘% elylg eiﬁ'?%lgmle +septum ratio
cdimbla bﬂb Iﬂsﬁli)}anlﬁ: ﬁmeabsutfnmc labié Sqiit)b’é‘h{ﬂi[%@-dhlg@-?»-triﬂuoromethylphenyl)—

canpi.nat i nd dr act I K
ur?’ﬁ&@%ﬁ%’ Py n?'vgﬁr ?’fﬁlﬁﬁi am)u ! o]fleﬁﬂze% %@ﬁg%u %cebf) 654:+0,04)
formul a | from 20 to 2000 ng, preferably from40 to

800 ng, nore preferably from50 to 600 ng. Particul ar
preference is given to an anount of p-tol uenesul fonic

acid salt of 4{4-[3-(4-chloro-3-
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trifluoronethyl phenyl)-ureido]-phenoxy}-pyridine-2-car
boxylic acid nethyl am de in the pharnmaceuti cal
W@ a9p0s4213 on from 27 to 2740 ny, preferably frBei/BBE20pg010405
1096, nore preferably from 68,40 822 ngy. In another
enbodi nent of the invention t%e conpound of fornula I
gfl \ ;Ealgin ni ﬁterfelé(gzétﬁtrlglgasggte)llf{?taatnd%ﬁtmn rlrg/sut)seflﬁalﬁtqhﬁ coatu%ﬁ
ordinary skill in the art can determne by their
L.pr of €empaeititn ¢fudbletyarntaining thehyatawnesdfoo il acabsahosfi i 4{#-¢3r(4-chloro-
rarg(r:gg gnﬁ%rg %P)F})hblﬁﬁi}eglt'eltuﬁn I gnoar)fgingyrﬁ?itéleérecg l?or}x%lcoz{ctld methyl amide’
two tinmes per _day. Preference is given to an
Coaglositioh Riig/tatildtion Tabkt A 5@ m@r Bdblet B208ng W Tablee@200 mg Tablet D 400 mg
adm ni stration the nunber of tablets or capsul es taken
Taplet cate: t he sanme dtdprk bshoul teprabb), Xt eedStitpmd.b) ) i Step a), b) ¢) i
Topydapee palthef] eompouniiq8.Srregy | n sPAE meases be27Adwint ageous4B-8ms
(Dandsyenige@ from t he anmount s speC| fied, depend| ng on body
Miggesrytiplline peliglosgi kP behavi ’c?r Rowar d th’é et i ve
Cross ?ere*ﬁ‘l‘“mtyp% B¢ prep ”%n and t3° f-"or intervy %tsmg
;"BV’ %ﬁ fi str dﬁgls effe;5 ' For s10m
?gﬂqﬁlugﬁ%'atel ess M he a o?’%rrentl one anount's

%Wla@? g;t‘%l ci e({qﬁb‘lﬁ& sone, pages whi | ge upper 'M’%ﬁ

as t y EXCEE ot her346§ fg- In t N1, 70 mg

case of admi nistration of rel at ively Gay@esappugts, it

may be advisable to divide these into several
p,j,,ng,w,;gdual doses over the day. The conbi nati on can
oradrirped vR-BifiEct+ve anobuntB.oafig at | east”one conpound?-of
Hypomeaiitsa(15 cnd at---l east one--ot her ther@ong i ¢ agent9.0 mg

menti oned above, which achi eves a gr e@d#et72tn@r apeuf2d0.8 mg)
Mafogdlcacy t ha#¥Sthen ei t her—conpound i s2-@segd al one. 3Thes
(pdysHslereebtodn can be useful to treat, plévédtm®dr narédd-ome)
Tighipmeifadey hypertensi on, where the thekBoefutic ef f ecgme

Fol S ngt served when the agents are a”:?ﬁé“g) r(1.28-1.92 mg)
HHEFES G enhancéd effect TS observed {ﬁm) -
is adm ni stered. The rel at(1 Ve ra $ of

conbi f
Femc Oﬁde ellow) .= 0¥ o T e e
npound in the conbi nati on can al so be sel e& e; 168mg)

W;dyggg A, hei r respectiveggghani sms gfy getion an
i sease biology. The relative ratios (@fo_qggl;hgporrpqw@l 18.0 mg)
350.85 mg 696.7 mg
Total tablet weight ‘- 85.0 mg 350.0 mg (348 —352.85mg)  (348.0-352.85 mg)
Tablet format Round round round oval
Dimensions of the tablet  diameter: 6 mm diameter: 10 mm,diameter: 10 mm,ength: 18 mm,
height: 4.5 (£0.3)height: 4.5 (20.3) mm width: 8 mm
mm '

#1
#2

Range for Mg stearate may apply according to manufacturing conditions

Range for film coat may apply according to manufacturing conditions Fixed ratio of coating
components 60 % (hypromellose) — 20 % (polyethylene glycol) — 17.3 % (titanium dioxide) — 2.7 %
ferric oxide

# Opadry Red YS-15531 ready to use commercial coating system.

1.2 Process for manufacturing
Step a) Granulation

4 {4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido]-phenoxy} -pyridine-2-carboxylic acid methyl
amide micronized, microcrystalline cellulose, croscarmellose sodium, and hypromellose are mixed

for 2 minutes in a high shear mixer in order to obtain a powder blend. Sodium lauryl sulfate is
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vary widely and this invention includes conbinations

for treating, preventing or managi ng pul nonary
Wheesensi on where the anounts of the fornul aPCT/EP2006/010405

compound and the other therapgutic agent can be

adj usted routinely such that either is present in
R ROET SR ponl oA 58RI BE T BT Srbiaion rocss
usimp prhighrshedrenix¢ro T gramudaion ipeocesss fimchet vdiea felgranulate achieves a ,,snow

ivity whep.in a single dosage_form. conbination s

bofl g Eopey Hir " B Pt BB PR L M Ay Ry 38 them aried i o
flvfidizdiebed Aryet e mnialet ais tegipe@turd of 80 -ClOOBCnatil Dresidoatpidiseragf 0.3 up to

o e S G5 o6 B Pt o7 g nuRE e Bt i X im seve sie

phosphodi esterase V inhibitors, endothelin
Stey8)aAbIRt Sinfprespionst acycl i n anal ogues, kinase inhibitors
and el astase inhibitors. Mre preferably a combination

conpri si ng . . . .
Thg Cefbruiate I bigpdse o¥idh PRETePimy SFRGEtR P AT 99% Pl a2 tombler
bléndyr fop Yffoinfl5 1618 -mifiated) Thy [bléhd A€ bbdivededyihtoasiglteur(iB8A¥d compressed to
talﬁ%tag?igg %1 &t?a{ld;r!i] ?otgryttglllel{ep?ees‘:’ lélal Iyg{gzlalctalﬂgtltigg gp%le&s gfr from 25,000 to 250,000
tal&tk PR3-t ri fl uor onet hyl phenyl ) - ur ei do] - phenoxy} - pyri d

i ne-2-carboxylic acid nethyl am de and at | east one

conmpound sel ected fromthe group consisting of tadal af
Step O dIMEHUPE | | vardenafil, bosentan, sitaxentan

ilomedin, treprostinil and epoprostenol is used. Most
Alpr@kios abl y a conbi nation conpri sing _

4{4-[3-(4-chloro-3-trifluoronethyl phenyl)-urei do3-phen

oxy}-pyridjne-2- car lic acid nmeth am_de ( BAY .
BB, PO e Seton VAR TP G B4 Feippde rod are combined
wifH plirifidd @Ater to result in a homogenous coating suspension which is sprayed on the tablets in

chloro-3-trifl uoronethyl phenyl)-ureido] - phenoxy}-pyrid
a pefarated A 69318T ¢ aci d met hyl  ani de and bosentan or

vardenafil is used. Exanples: The effects of the
AkLmpRends and drug conbi nations according to the

invention are tested in vitro on isolated rat

ul ronary arterie nd_ip_ yivo in ) ) X )
ThegBEreil Halablededs Red YSwoeH i3 GPADAC yith purified water to result in a
hobp&HoL e BsatiRRsuspéndion WhEhS§&rdye® bh tHe Rablets ialatpRffb@fed drum coater.
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Mal e Wstar rats (250-300 g) are anaesthetized wth
ether, and the lungs are renoved. The |eft pul nonary

wa@eaoeosals vessel is dissected and placed in i CREBPI06/010405

Krebs-Hensel eit (KH) buffer ofy follow ng conposition
(in mol/1): Nad 112, KO 5.9, Cad2 2.0 yd 2 1.2,

W HZeFZ alml. 2, NaHCO3 25, glucose 11.5 and optionally
L und/ conbi nation to be tested in a

concentration of 10 10 to 10 4 nol/1. For neasurenent

1. of iUsenk4 cangpoupshef ormula i prp pegnemttcallP agerptable kan gelpmorph, solvate,

o B b, B R RS OB Mt of o
| umaredichméh doraeegting) pevanilg npmaiaghgad pamdnarg hyperteision,
met hod descri bed by Mil vany and Hal pern (G rcul ation
Research 1977: 41:19-.26 fter a 30 mn equilibration
per "Bl gRRY déo%f?{p?u%ao Wition at 37 0C and pH =
7.4, segnents are stretched to their optimal |unen

di aneter for attive tension @Bkl opnent which is

det ermi ned basdd on the internal.circédf erence-wal l
tension ratio t he_segnent s ting their

i nt er nal Wgum‘ar/‘a@e“?‘ot“ at the vessels
woul d have it they are exposed passi ve tension
equi valent to that produced by a transnural pressure
of 30 mHg. Afterwards, segnents are washed three
times with KH solution and left to equilibrafe for 30
mn. Segment contractility is then tested by an

i ni tRleieXposure to a high K+ solution (120 nmol /1 K+-
KH sol ution, which is identical to KH sol ution except
that NaCl is replaced by KO on an equi nol ar basis).
The QBsSEPRxare than pre-contracted using K+ (50

mmol /1) KH sol ution. Wien the contraction is

st alyj lid an, AN NY] Hioks & response curve of the
con%&dn%?goggbi nat i on Jt“‘est eg igﬁglébnstruc-t ed. The
stabilized contraction induced by K+ (50 nmol /1) KH
sol fi2BhRs ¥eddepsidentlys 100% t ension. The rel axation is
expressed as percentage tension. Pul nonary Artery
Presgur e pyfirophnocrotal ine treated rats

b) C,.4 alkyl, optionally substituted by
-hydroxy,
-C;4 alkoxy,

- a heteroaryl group selected from pyrrole, furan, thiophene, imidazole, pyrazole,
-thiazole, oxazole, isoxazole, isothiazole, triazole, tetrazole, thiadiazole, oxadiazole,
pyridine, pyrimidine, pyridazine, pyrazine, triazine, benzoxazole, isoquioline,

quinolines and imidazopyrimidine

- a heterocyclic group selected from tetrahydropyran, tetrahydrofuran, 1,3-dioxo-
lane, 1,4-dioxane, morpholine, thiomorpholine, piperazine, piperidine, piperi-
dinone, tetrahydropyrimidone, pentamethylene sulfide, tetramethylene sulfide,

dihydropyrane, dihydrofuran, and dihydrothiophene,

- amino,-NH,, optionally substituted by one or two C,4 alkyl groups, or



Mal e Sprague Dawl ey rats (250-30Qg) are treated with
nmonocr ot al i ne 60ny/ kg subcut anously (=day 0). On day
W@ 20005415 nonocrot al i ne i njection treatnment theCT/EP2006/010405
conpound/ conbi nation to be tegfed is adm nistered. On
day 28 henodynamic paraneters, i.e. right vetricular
pressure, g%iﬁenicblood pressure, heart rate, arterial
and venou®'8¥Xygen saturation are neasured and conpared
with untreated control animals. Results: The nentioned
nonagr ot ghenyd oftidodlly substittted witht s are random zed to
receive the / -toluenesulfonic acid salt of
4{4-[3- (4-chl oro-3-trifluoronethyl phenyl) -ureido]-phen
oxy}- pyr i dF S8 % ar boxyl i ¢ acid methyl anide 10 g/ kg
or vehicle by gavage once daily after the onset of
noder at e -polinopah yopsiphalyisabstihyqidiytonn si tvo Gl alkyl,og 14
days after the injection of MCT until the fina

henmogynami ¢ asur enent .on 28. In.animals wiith
VET Brdacan PR EPgD Pt B Pmabr a8} BRbahelhlasape, pyrazote

W t h t he thizzdlg bxenksisbtaasle dsaliingble aliatzoleftetrazole, thiadiazole, oxadiazole,
4{4-[3-(4-QEJoro-3-.. e . .. e, i ol
trifluor GHEERS PHERInG: BYETEEE. BRBABSy F2pYFi Birexas0lg, jsoquicline,
boxyl i ¢ amindlineindyimiad¥opieinitainkedl y decreases ri ght
ventricul ar systolic pressure, conpared to vehicle

treat ed ani mal ontrol . 2 0,5 :

) T 1 B o phry ergts of Tormule L
4{4-[3-(4-chloro-3-trifluoronethyl phenyl)-ureido]-
phenoxy} - pyri di ne-2-carboxylic acid nethyl am de:
36,50 1,50 mmHg vs. plﬁégpo: 71,02 5,38 nmHg) (nean
SEM . This effect of"¥Qe p-toluenesul fonic acid salt
of 4{4-[3-(4-chl org
trifluoronethyl pheR rei do] - phenoxy} - pyri di ne-2-car
boxylic acid nethyl amde isimaralleled by a conplete
inhibition of right ventricular hypertrophy (right
ventricle/left ventricle +septumratio control: 0,26
0,01; the /?-toluenesuylfonic acid salt of

4{ 4-greppionally st dovrdinyl et ESFmBRey 1 ) -

ur ei do] - phenoxy} - pyri di ne- 2-carboxylic acid nethyl
amde: 0,26 0,01 vs. placebo: 0,54 O0,04).Exanple 1:

| medi ate rel ease tabl ¢R3 pd optional |y subsequent
filmcoating 1.1 ition of tablets containing the
/ r-tol uenesul f oni cidl salt of 4{4-[3-(4-chloro-
3-trifluoromnethyl prenylN - urei do] - phenoxy} - pyri di ne-2-c
arboxylic acid nethyl” am de 1x

or an optionally substituted naphthyl moiety of formula 1y:

—C O 77 (R,

Ty

B is optionally substituted phenyl or naphthyl of formulas 2a and 2b:



Conposition [ng/tablet] Tablet A 50 ng Tablet B 200 ng
Tabl et C 200 ng Tablet D 400 ng Tablet core: step a),
who0sos21n), b), c) ii Step a), b) c) i Step apCT/BP00§/010405
i Tosylate salt of conmpound68;;5 ny 274.0 ng 274.0 ny
548.0 ng (I) mcronized M crocrystal line cellulose 4.0
nmg 16.0 ng 16.0 ng 32.0 ng Croscarnell ose sodium 9.1
rrg364rrg364rrg72.8rrg|—|y |l ose (5 cP) 2.55 ny
gtearate 0.425 ny
.5 Sodi um
Rf?vd, nmg \Wei ght
(340.0 - 340.85

Hyprorrellose (15 cP) 6.00 ng 9.0 ng (4.8 - 7.2 ny)
(7.2-10.8 ng) Macrogol 3350 2.00 ng 3.0 ny

( pollyetalbyidging stpyp which sl -$-or 0-4 ng) (2.4-3.6 ny)

Ti t ani umd|OX|de 1.73 ng 1.6 ng (1.384 -2.076 ny)
(1.;0 ?%gn%hl:errlc oxide (red) 0.27 nmg (0. 216-
0.3 T

nis0,1,2,3,4,50r6,
mis 0,1,2 or 3,

each R! is independently: halogen, C,s haloalkyl NO,, C(O)NR'R’, Cys alkyl, Cis
dialkylamine, C,.; alkylamine, CN, amino, hydroxy or C;; alkoxy.

each R? is independently: C,.s alkyl, C,.s haloalkyl, C |3 alkoxy, N-oxo or N-hydroxy,

each R’ is independently: halogen, R%, OR*, S(O)RY, C(O)R®, C(O)NR'R®, oxo
cyano or nitro (NO,) and

R*and R® are independently hydrogen, C,. alkyl, or up to per-halogenated C 14 alkyl.
2. The use of claim 1 wherein

A is 3-tert butyl phenyl, 5-tert butyl-2-methoxyphenyl , 5-(trifluoromethyl)-2 phenyl,
3-(trifluoromethyl) —4 chlorophenyl, 3-(trifluvoromethyl)-4-bromophenyl or 5-
(trifluoromethyl)-4-chloro-2 methoxyphenyl ;

Bis

L
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Ferric oxide (yellow) 1.4 ng (1.12-1.68 ng) Wi ghtof
filmcoat 10.0 ng 10.0 ng 15.0 ng (8.0- 12.0 ny)

W@ 21®7054218. 0 ng) 350.85 ng 696.7 ng Tot al tabl PCT/HRI0G61010405

85.0 ng 350.0 ng (348 - 352.8%5 ng) (348.0-352.85 ny)
Tabl et f ormat Round round round oval D nensions of the
tablet dianmeter: 6 mmdi aneter: 10 mmdi aneter: 10
mm | ength: 18 mm height: 4.5 (0.3)height: 4.5 (0.3)
nmwi dt h: 8 mm nm #i FRpGe for My stearate gy apply

accordi ngfto manufactyring condi{ions "2 Range for
[ acgor di ng nuf act upt
[ @» coat+ npon %
‘ 0ef1pol yet hy e gl ycol 17.3 %

(titaniumdioxide) -2.1 %ferric oxide mQOpadry Red-
YS-1 553 1 ready to use commercial coating system 1.2
Process for manufactwing Steg a) G anulatiadn

A{4-[3-(4Echl oro-3-9rifluoronethyl phenyl) - do] - phen
oxy} - pyriAdi ne- 2- caphQxyl i c _af et hyl am
m croni g Al Ccr [1ine | ul ose, car nel | ose

e épFO se are nixed gor 2 mnutes in a
hi gh shear mi'xer in order to dbtain a powder bl end.
Sodi um | auryl sulfate isdissolved in water. The powder
blend is granulated with the solution in a wet

grangyl ati.on_process using a .high-shearn,m x e
o7 anbl at i on TP GEsc gty Arfubd HAE" N LW ethony, s
achi eves taflnoromethybhat methadesulfoaylsi st ency”. The wet

granul ation mass is sized using a 4 mmrasp and then
dri elgz 'n igmethyl, ethyl, propyl, oxygen, or cyano and

R’ is trifluoromethyl, methyl, ethyl, propyl, butyl, isopropyl, tert-butyl, chlorine,
fluorine, bromine, cyano, methoxy, acetyl, trifluoromethanesulfonyl,

trifluoromethoxy, or trifluoromethyithio.

The use of any of claims 1 to 2 wherein the compound of formula I is also of formula II
below or salts, polymorphs, solvates, hydrates, metabolites, prodrugs or diastereoisomeric

forms thereof:

C(O)NRaRb

A O@/
A—N N—B—
H H =N 1

wherein
Ra and Rb are independently hydrogen and C,-C, alkyl,

B of formula I is



fluidized bed dryer at an inlet air tenperature of 80

- 100 OC until a residual noisture of 0.3 up to 0.7%
whoresgn (I oss on drying) is reached. The drBCT/EP2006/010405

granul es are sieved using a 2,f/im sieve size. Step b)

Tabl et conpression The granulate is blended with

magnesi um st earate and croscarnel | ose sodi um using a

tunmbl er bl ender for from5 to 10 mnutes. The blend is
;,éded into single uni and conprassed to tablets
using a standard rotary tabl et press afj typica

d|0X|de and ferrlc OXIde red are conblned Mnth
purified water to result in a hompgenous coating
[ I €hEi s sprayed on the tablets in a

‘ Use of a
conpound of fornula I or a phar maceuti cal |y acceptabl e
sal t, polynnrph sBIvabe hydrate, netabolite, prodrug
or |asterersonerlthorntth¢reof for panufacture of

a dlcanent for treating, prleventing of nanaging of
3 und of

wherein the urea group, -NH-C(O)-NH-, and the oxygen bridging group are not bound to

contiguous ring carbons of B, but rather have 1 or 2 ring carbons separating them, and

(R%),

~N
1x

A of formula (II) is

or

R?),

1xx
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Rx is hydroxy, Q-4 alkyl, Q-4 alkoxy or NR R, R and
R are independently : a) hydrogen; b) G- alkyl,

wopinromld y substituted by -hydroxy, -G -4 al kbGRHEP200&010405

heteroaryl group selected from pyrrole, furan

t hi ophene, imdazole, pyrazole, thiazole, oxazole,

| SOXAz 0l Sme LRRIAL BRL 6.0 Lk azgle. tetrazol e,

t hi adi azo1'8, ¥ 6Xadl 820l &% pyrrdine, pyrimdine,

pyri dazi ne, pyrazine, triazine, benzoxazol e,

i soqi ol i isetrifigoiomethyhesetbyld ethyl, dagpypyhrityli @oprepyl, gert-butyl, chlorine,
het er ocy selected fromte ha 0

t et rahydl&io ﬁlrrlanbrog'"@ &?’oxblnéeﬁhé) X1 8%: d %gﬁj rog}é{hanésmfonyl trifluoro-
nmor phol i nesthdxlpj @noflpdrehethdthipi per azi ne, pi per| di ne,

pi peri di none, tetrahydropyrim done, pentanethyl ene

.31 hyHF ot PR Rt g Stkieuhstal SORRPath M figsne, wiftuorometnyl,
optnaﬂahan&uMRkyjuted by one or two Q -4 al ky

gr oups, or- phenyl, c) phenyl optionally substituted
W th, - - amno,-NH2, optionally

subgt Pt @gﬁyéone or two CMalkyl, or d) - a

het eroaryl group sel ected fron1pyrro|e, furan

t hi ophene, i m dazol e, pyFazol e, thiazole, oxazole,

| soxazol e, isothiazofe Flazole tetrazol e,

t hi adi azol e, oxadi azol e, pyridi ne, pyrimdine,

pyri dazi ne, pyrazine azi ne, benzoxazol e,

i soqui ol i ne, quinolige I m dazopyri m di ne;

Clorkbr

and

B of formula II is phenylene, fluoro substituted phenylene or difluoro substituted
phenylene.

The use of any of claims 1 to 4 wherein the compound of formula I is also of formula X
below or salts, polymorphs, solvates, hydrates, metab‘olites, prodrugs or diastereoisomeric

forms thereof:

O (R),, C(O)NHCH3
L~ %
A—” |N| =N X

wherein phenyl ring “B” optionally has one halogen substituent,

A is an optionally substituted pheny! group of formula 1xx:
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A is an optionally substituted phenyl group of fornula
| xx: an optionally substituted pyridinyl group of

wo eoomobe13 x: or an optionally substituted naphe¢myEP2006/010405

noiety of fornula ly: Bis opidonally substituted
phenyl or naphthyl of fornulas 2a and 2b:L is a
bridging group which is -S- or -O, pis 0, 1, 2, 3,

or 4, nis 0, 1, 2, 3,(§3)5 or 6, mis 0,1,2 or 3,
each Rl is independ y: ‘hal ogen, Cl1-5 hal oal kyl NO2,
C(ONR4AR5, C 6 alf 6 dial kylamne, C 3

al kyl am ne, CN, a ydroxy or G -3 al koxy. each R2
i s independently: : alkquxgl-S hal oal kyl, Ci-3

al koxy, N-oxo or N-hydroxy, each R3 is independently:
hal ogen, R4, OR4, S(OR4, C(OR4, C(O NRAR5, oxo,
cyano or nitro (NO) and R4dand R5 are independently

hy draa@@tionaly substitayed pyadinytzréup gfesrmipl l@genated C | -6

al kyl. 2. The use of claim1l wherein Ais 3-tert butyl
phenyl, 5-tert butyl-2-nethoxyphenyl |,
5-(trifluoronethyl)-2 &Enyl, 3-(trifluoronmethyl) -4
chl orophenyl, 3-(tri 0 8methy|)-4-bronnpheny| or 5-
(trifluoromethyl)- ro-2 met hoxyphenyl ; BisRl is
fluorine, chorine; ne, methyl, NO2, C(O NH2,

nmet hoxy, SCH3, trif nmet hyl , or et hanesul fonyl; R2
is methyl, ethyl, propyl, oxyden, or cyano and R3 is
trifluoronethyl, nethyl, ethyl, propyl, butyl,

I sopropyl, tert-butyl, chlorine, fluorine, brom ne,
CYan® an BRidASNY subR@eied haphthyl mbiesr Fmshangsul f onyl

—C O )~ (RY),

Ty

nis0,1,2,3,4,50r6,
mis 0,1,2 or 3,
each R* is independently: C,.s alkyl, C,s haloalkyl, C ;3 alkoxy, N-oxo or N-hydroxy,

each R® is independently: halogen, R’, OR’, S(O)R’, C(O)R’, C(O)NR'R’, oxo,
cyano or nitro (NO,) and

R*and R’ are independently hydrogen, C, alkyl, or up to per-halogenated C;.¢ alkyl..

The use of claim 5 wherein m is zero and A is substituted phenyl with at least one

substituent R®.

‘The use of claim 6 wherein R? is halogen, trifluoromethyl and/or methoxy.
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trifluoromethoxy, or trifluoronmethylthio. 3. The use
of any of clains 1 to 2 wherein the conpound of

woé evomse213 is also of formula |1 bel ow or sal t BCT/EP2006/010405

pol ynor phs, sol vates, hydrateg, netabolites, prodrugs
or diastereoisonmeric forns thereof: wherein Ra and Rb

8 ar emjnggg 8{1 (ggnt k thlg%?n:]@xg %ng&%gfg%’-“ﬂ‘blr%%’d'g '{'E{ ,strg%tare of one of

“for erern e urea grou

t he foomuisrZbern A2 ibelgwgrr cugeltapelymotphbsulivate, thydreten meghdits, prodrug or
ring,.carbons of .B, but .rather have 1 or 2 ring carbons
sep%’?%ﬁ?&(’f“ﬁ%ﬁo"gﬁlgr?&fbf fornula (11) is or\M%erei n
the variable nis 0, 1, 2, 3 or 4, and R3 is
trifluoronmethyF, nethyl, ethyl, propyl Q butyl,

i sopropylg. tect-butyl, chlaring,  flyorilge, bCHN ne,
cyano, metho acet@l , anedll’f onyl ,
trifluorometl orlltri i 4. Thellse
of any of clart S edach R3 substituent
is chlorine, trifllyor thyl, tert-butyl or nethoxy, A
of formula pis and B of fornula Il is phenyl ene,
fluoro substituted phenyl ene or difluoro substituted
phenyl ene. 5. The use of any of clains 1 tod wherein
the conpound of fornmula | is also of fornmula X bel ow
or salts, pol yworphs, solvates, hydrates, netabolites,

prodrugs or dipsStereoisonmeric forms théreof:
Cl 0]
Lo
22
N
| NN Z
H .

H
9. The use of claim 8 wherein the compound of formula I is the tosylate salt of the compound
of formula Z1.
10. Combination comprising at least one corﬁpound of formula I as defined in any of claims 1

to 9 and at least one elastase inhibitor and/or one kinase inhibitor.
11. Combination of claim of 10 wherein the kinase inhibitor is glivec.

12. Combination comprising at least one compound of formula I as defined in any of claims 1
-to 9 or a combination as defined in any of claims 10 to 11 and 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, endopeptidase inhibitors, lipid lowering agents, thromboxane

inhibitors and other therapeutics known to reduce pulmonary artery pressure.

13. Combination of claim 12 wherein the further therapeutic agent is a phosphodiesterase V

inhibitor, endothelin antagonist or prostacyclin analogue.

14. Combination of claim 12 wherein the further therapeutic agent is tadalafil, sildenafil,

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

15. Use of the combination of any of claims 10 to 14 for manufacture of a medicament for

treating, preventing or managing of pulmonary hypertension.
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wherei n phenyl ring "B" optionally has one hal ogen
substituent, Ais an optionally substituted phenyl

WQ@er@aps4is f ormul a | xx: an optional |y substit ut eBCT/EP2006/010405

pyridinyl group of fornula Ix;,0r an optionally
substituted naphthyl noi ety o? formula ly: nis O 1,

6|2 n de%t%‘en t1cal co&tf)mgxhgrll g tﬂ'pr?sts%r % r?blr?ﬁ‘flﬁysgd%ﬁtfd 4p any of claims 10 to

al kay, N-oxo or N—hydroxy, each R3 is independently:
hal ogen, R4, OR4, S(O R4, C(O R4, C(O NR4AR5, oxo,

17?])3; g:kgléué‘rrt]acglﬁcglgco p&sxfl?n &q:la% lﬁggir 6@?&%&%&% gﬂg@gé}%@qﬁyjp)értension.

al kyl. 6. The use of cl a|m5 wherein mis zero and A

18. s smlmmthokiuﬂoedezph\gnptething oatmanegisg pdmenay thypdrteusion in a subject in
t r| fe %Ihelgﬁso? Orz{sr%C 8crlmmlsferr]m§ e?%{:]tm?hamodlgg og?aqgfdst one compound of
wherfeiniuli her acphnmam:tieillyfamcmdbae daltapdlgmbrph, sohate, hydrate, metabolite,
structuyure (]é ?ne of forrrult or Z2 below or a salt,
pol mfﬁ% ?)”V%ﬁ’sé’mewm “T®Yet abol ite, prodrug or
di ast er eoi soneric formthereof: or 9. The use of claim
8 wheltegdinsdideongppnpdoffdmaflafrmula | is the tosylate
salt of the conpound of formula Zl. 10. Conbi nation
conprising at |east one conpound of formula | as
defined in any of clains 1 to 9 and at | east one
el astase i nhi bitor and/or one kinase inhibitor. 11.
Conbi nati @n of claimof (B8} wherein the kinase
i nhi bi tor S gI | vec 12. Q@on conprising at

Ieas as defined in any of
cl ai %tog:jg
cl ai s 11 and at

as defined in any of
e therapeutic

wherein

Q is -C(O)R,

R, is hydroxy, C;4 alkyl, C,4 alkoxy or NR,R,,

R, and Ry, are independently :

a) hydfogetl;

b) C,4 alkyl, optionally substituted by
-hydroxy,
-Cia alkoxy,

- a heteroaryl group selected from pyrrole, furan, thiophene, imidazole, pyrazole,
" thiazole, oxazole, isoxazole, isothiazole, triazole, tetrazole, thiadiazole, oxadiazole,
pyridine, pyrimidine, pyridazine, pyrazine, triazine, benzoxazole, isoquioline,

quinolines and imidazopyrimidine



10

15

agent selected fromthe group consisting of
anti coagul ants, diuretics, cardiac glycosides, calcium

W@ pwmagd21bl ockers, vasodil ators, prostacyclin PCI/EP2006/010405

anal ogues, endot hel i um ant agogy sts, phosphodi est erase

i nhi bitors, endopeptidase inhibitors, lipid |owering

agents, thropboxane inhibitors d other .t herapeuti c

cnown o T BdlEORETROAAIR, SRS T deldromat Rttahydtofuran, 1,3-
Combi nat i disxotiine,C | 13d-diodahe Whedrghaline,h ehibmbipheline, piperazine, piperidine,
t her apeuti.c ent is hosphqdi est er as i nhi Qi tor

endot hel IFPeSRISoni i Og Bu ety oPTHOI, TS,  tramethylene
Conbi nat i sarfidef dikldedpyrahe, dMy@FFuran,tahé dihydrothéuphene,

therapeutic agent is tadalafil, sildenafil,

vardenafil, .boseptan, sjtaxenta I | onedi

{1 epr ost e\ EeaRiapallyEEHuedly one QR Cialio! groups,or
conbi nation of any of clainms 10 to 14 for nmanufacture
of a medi cgeeyly for treating, preventing or managi ng
of pul nonary hypertension.16. Pharnmaceuti cal
conpQsitign conprisin conbi nation as defined in any
of c?ainé’i@ﬁpgaﬁﬁﬁyTgs%Eﬁ§Ptheutical conposi tion of
claim 16 for the treatnent of pul nonary hypertension.

18. A net-haldgémor treati ng, preventing or managi ng
pul nronary hypertension in a subject in need thereof

IR TR AT O T

acceptabl e salt, polynorph, solvate, hydrate,

nmet at)ol i t-ea heerodylugroqy sedkiceedt fenne pyreaereiiag, thmphenk hiatidaable, pyrazole,
wherein sai d,conpound of farnula,l iLs: erejn L .
har oxy. Bl SRt ofale Sidlhin. g Rl niffiskle. oxadiazote,
are i ndepgndst pyrimidie, Ipytld@en pyrazine, triazine, benzoxazole, isoquioline,

quinoline and imidazopyrimidine;
A is an optionally substituted phenyl group of formula 1xx:

(R*),

1xx

an optionally substituted pyridinyl group of formula 1x:



10

15

b) Cl-4 al kyl, optionally substituted by -hydroxy, -C
al koxy, - a heteroaryl group selected frompyrrole,

WO eoans42thi ophene, i m dazol e, pyrazol e, thiazoP@/EP2006/010405

oxazol e, isoxazol e, isothiazq%;, triazole, tetrazole,

t hi adi azol e, oxadi azol e, pyrithne, pyrimdine,

pyri dazi ne, pyrazine, triazine, benzoxazol e,

i soqui ol i ne, qui noline §gg i m dazopyrim dine- a

het erocyclic group s B from tetrahydropyran

t et rahydrofuran, 13- "¢ oxol ane, 1, 4-di oxane,

nmor phol i ne, thi ondfiphol} ne, piperazine, piperidine,

pi peri di none, tetra N) qldone pent anet hyl ene

sul fide, tetranethylene sulflé di hydr opyr ane,

di hydr of uran, and dlhydrothlophene, - am no, - NH2,

optionally substituted by one or two C alkyl groups,
orﬁnswdnallfauban@t@ahaﬂm{yu RBRN of iRty uted with -

halogen or -~ am no H2, "optional |y substltuted by

one or two Ci -4 aIkyI or d) - a heteroaryl group

sel ected from pyrrofen furan, thiophene, im dazole,
pyrazol e, thiazol =@ ol e, isoxazole, isothiazole,

triazole, tetrazol i adi azol e, oxadi azol e,

pyridine, pyrim¢i ynr¢Ryi ne, pyrazine, triazine,
benzoxazol e, isoqy Ve, qU|noI|ne and

i m dazopyri m di ne; an optionally substituted
phenyl group of fornula | xxdyan optionally substituted
pyridinyl group of formula Ix:or an optionally
substituted naphthyl noiety of formula ly: Bis
optionally substituted phenyl or naphthyl of formulas
2a and 2b

B is optionally substituted phenyl or naphthyl of formulas 2a and 2b:

w0
—(- IR,
w0

2a 2b

L is a bridging gfoup which is -S- or -O-,
pis0,1,2,3,0r4,
nis0,1,2,3,4,50r6,

mis 0,1,2 or 3,

each R' is independently: halogen, C,s haloalkyl NO,, C(O)NR'R’, C,¢ alkyl, Cis
dialkylamine, C,; alkylamine, CN, amino, hydroxy or C,; alkoxy.

each R%is independently: C,_s alkyl, Cy_s haloalkyl, C ;3 alkoxy, N-oxo or N-hydroxy,



L is a bridging group whichis -S or -O, pis 0, 1,
2, 3, or 4, nis O 1, 2, 3, 4, 5o0or 6, mis 0,1,2 or
w@2002a821R1 i s i ndependently: hal ogen, Cl-5 haP@GHER2006/010405
NO2, C(O NR4R5, C,.6 alkyl, Gglialkylamne, C
al kyl am ne, CN, am no, hydroxy or .3 al koxy. each R2
IS g &,e ndenad ndeGﬁ S ahilyeh, xf o*hat cmk kybofR: | ceo)Nww
al koxy, "0X0 r {/ dr oxy; eac 1s i'ndependent |
hal eyew,or Riaro (8R4, ang( O) R4, O( O) R4, C(O) NR4R5, 0xo,
cyano or nitro (NO2) and R4and R5 are independently
hydregs d@pelididntly AyaidPert T, P EhsNE! HASBALEE ndiedT | ¢ alkyl.
al k)}f d’% %We@ﬂﬁet% d 5'? g‘fna rh6lgcymhe‘$rbglﬁ t he corr%ou'rfaky
of formula I is conbined with at |east one el astase.
19i nhiThe msthod el claim bk avhiicincthe compoupd ploformylg ! istrmbingd Wéfh at least one
of in the conpound of
> for%p%tagf{m{hks)ﬁ(g ?/gjlp%ﬁnea ‘?a?/ i(?ilci)ur%r)b?tlgned with at | east one
therapeutic agent selected fromthe group consisting
200f i ineetteng Loif any of clelimgr1dttp d§ whereindiha compapod of Gwmula L1s addltlonally
cal cj e cker d p tacy £
anal SiisEd RGk, Wal bR ek BRR ol Ricued BT, BE i consising o
i nhiabti¢ccagdants ndioptex, | cadiz |giyhosbdels,0|cd¢1um| plnadmtlohb«rke;sg vasodllators
kgo%os{agyc:]%ggrp XaBe n%nﬁg{rhbfluan? tzfcr’ltaanr%stgt ]So{sg]%o%?ers?epaggtihl%ﬁitors, endo-
10 peptidase inhibitors, lipid lowering agents, thromboxane inhibitors and other therapeutics

known to reduce pulmonary artery pressure.



