WO 2007/ 054215PCT/ EP2006/ 010405 - - DI ARYL UREAS FOR TREATI NG
PULMONARYWGYRERIHERSI ON The present invention rel ates to PCI/EP2006/010405
pharmaceutical conpositions for treating, preventing or managi ng

pul nonary hyperten5| on corrprl sing at least a diaryl urea corrpound
optional | , c

Useful co . 0.
conpound. BAY 43-9006 refers to '
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PDGFR,-.raf ., p38. and/or flt-3 kinase signaling nolecules. See, e.g.,

WO 2003/ 1EE3 7R 1 "\Wo 2005/ 000284, Pul monary hypertension refers

to a disease characterized by sustained el evati ons of pul nonary

artery pr@asuns-900s jeferRubi H4-[Hib-cNew- En@uamdleﬂwlphﬂwﬂ)-mﬁdo}phenoxy}-pyridine-Z-

Medi cine, | 9 .336(,2 rrent t nt of nar .
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Typical t ﬂﬁahﬁfi}ﬂﬂ@og‘em qgaﬁtmhmrppsdegqoexrtoeﬂsctuﬂhasﬁnichﬂmg mhlb:tory activity on the
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presentl y anbwd 10065/000084t r eat nent of pul nonary hypertensi on i ncl ude
e.g. calcium channel bl ockers and pul rmnary vasodi | ators The

present ingventio rovi.des pharmaceut i 0 Pas f reatidn
D event | ng PR A BRI BR TG AP S Ddreefe Ot o bt Pt B A gy
conmpound @&er&@fmdra(], J ARébis) PrHeOREY lByiglaﬁd I(ﬁﬁ&l of)mdaﬁxeﬂem mﬁ(?.), 111). Current

t herapeutic a ent sent i.nventi

e b ot olEHRe O eyl BRPRRON b oo R v AR BLcheaim §f thy discase
further thgpjesaithintenfUBNbulmbhay KpseRdisictint Mdogaiepigalkion, Sl i mﬂﬂéxﬁaﬁatmn
and derivatives thereof, etc. The cgﬁn{gounds w t.h theni‘t)r uct yre of
formulld ( Ponvepseaphasedilaior hargpya franspleation and susgical gprgShosppentioagents presently

sol vat es, yfMOfAtRS rERBR0 lﬁﬁloﬁdi’f' HYpSHEhsIGS 1ﬂchﬂF:QaO§ ,caloiih WHandgl blockers and
SO

di astereoi soneric forns (both i ated stereoi soners and m xtures of
st er eoi somBimeparyvasoddtpisct i vely referred to herein as the "conpounds
of formula I". Formula (1) is as follows: WO

2007/ 054253 E&e%?%&@&é&lﬁé@&s pharmaceutical compositions for treating, preventing or managing

pulmonary hypertension comprising at least one compound of formula I and optionally at least one

20  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 saits thereof, and derivatives

thereof, etc.

The compounds with the structure of formula (I), pharmaceutically acceptable salts, polymorphs,
25  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 (J) is as follows:



wherein Qs -C(0)R R is hydroxy, Cl4 alkyl, Cl4 al koxy or NRab, 5R
and R, aP® 18de¥eHdently : a) hydrogen; b) Cl4 al kyl, JdSITVER?A0G/G10405
substituted by -hydroxy, -Cl4 al koxY, 10,_a heteroaryl group selected
frompyrrole, furan, thiophene,imdazole, pyrazole, thiazole,
oxazol e, isoxazole, isothiazole, triazole, tetrazole, thiadiazole,
oxadi azol e, pyridine, pyrimdine, yrldaﬁkﬁm pyrazine, triazine,’
benzoxazol e, isoquioline, Yuinolines and dazop¥iin1dine - a

het erocyclic group selectefl fromtetrahydr < “t et rahydr of ur an,
1,3- 15 di oxol ane, I1s4=gi OXgne, ghorph i onmor phol i ne,

pi perazi ne, piperidine, HlpeHldlnone tet opyri m done,
pent anet hyl ene sul fide, tetranethylene sul frde, dihydropyrane,

di hydr of uran, and di hydrot hi ophene, - amno, -NH2, optionally
substituted by one or two Cl4 al kyl groups, or - phenyl, 20c)phenyl
optionally,supstituted with -halogen, or - amno, -NH2, optionally
substltuteél%y one or two Cl14 alkyl, or WO

2007/ 054215PCT/ EP2006/ 010405 - 3 - d)- a heteroaryl group sel ected
from pyrrol e, franjis{PBshene, inidazole, pyrazole,

Ry is hydroxy, C,4 alkyl, C,4alkoxy or NR Ry,
5 R, and R,, are independently :
a) hydrogen;
b) Cis alkyl, 6ptionally substituted by
-hydroxy,
-C|.4 alkoxy,

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

quinolines and imidazopyrimidine

- a heterocyclic group selected from tetrahydropyran, tetrahydrofuran, 1,3-

15 dioxolane, 1,4-dioxane, "~ morpholine, thiomorpholine, piperazine, piperidine,
piperidinone, tetrahydropyrimidone, pentamethylene sulfide, tetramethylene
sulfide, dihydropyrane, dihydrofuran, and dihydrothiophene,

- amino, -NHj;, optionally substituted by one or two C,4 alkyl groups, or
- phenyt, |

20 c) phenyl optionally substituted with
-halogen, or

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



t hi azol e, oxazol e, isoxazole, isothiazole, triazole, tetrazole,

t hi adi azoMO 28%8H2Ez0l e, pyridine, pyrinidine, pyridazi RCT/ERO8)1PAIS
triazine, benzoxazole, isoquioline, quinpgline and i m dazopyri m dine;
5Ai s optionally substituted phenyl, pyridinyl, naphthyl, benzoxaw e,

i soqui ol i ne, qunoli_ i onyri.Aiedi ne i -
subati tut ed’ phahyt o il SaRPRICIoT i B R ARACKY, imidsgole,pyrasole,
-0-; is 0,1,2 or 3, thinzhlel Ovaxole, Roxazale, ispdleproted iiazdly, t@lazale ghiadihzolCoxaliazole,

obort it omenyt 0T tne bR, SpRURE buraShE e 8 phL BBk

|
particul ar interest quinolinpndsimidezbpyripgdioé; f or mul a | xx:
Structures of optionally substituted pyridinyl noieties for A of

orm 3 (1) WU 25 Bl LEARL 101558 0koL LA RLEAGRHE Bl

noi eties for A of faumlize ¢rlimiddzophrinadige;of particul ar interest
i nclude structures of fornmula ly: WO 2007/ 054215PCT/ EP2006/ 010405 -

4 - B is optionally substituted phenyl or naphthyl:

L is a bridging group which is -8- or -O-;
m is 0,1,2 or 3, and
10 each R? is indepelidenﬂy Cy.s alkyl, C,.s haloalkyl, C ,_; alkoxy, N-oxo or N-hydroxy.

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

interest include structures 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 () which are of particular

1x

interest include structures of formula 1y:



|y The structure | y represents that the substituents R3 can appear
on any caMsb¥WOHPYMS n either ring which has a val ence t REAT/ER2006/010405
otherwi se conplete with a hydrogen atomas a substituent. The bond to
the urea group can also be through any carbon atomon either ring

whi ch has a valence that is 5 otherwi se conplete with a hydrogen atom
as a substituent. B is opti ong substi tuted phenyl or naphthyl.
Structures of optionally sub ed phenyl or naphthyl noieties for

B of formula (1) which are. |§2@ i nterest include structures
Ie .

2a and 2b: The structuré€ @

substituents Rl can appear o carbon atomin the 10 structure
whi ch has a val ence that is otfrefw se forrpl ete with a hydrogen atom
as a substituent and the bond to the utka group can be through any
carbon atomin the structure which has a val ence that is otherw se
conplete with a hydrogen atom as a substituent. In a class of

enbodi mentrhe Gduchlié $y kdprRBit @H&t the sh&tiﬁiébt@ 1RE tehit eﬁ}yOnaénﬂ BaAdh a@:ﬂ‘ﬁm either ring
hal ogen substituent. I'n another, class of enbodinents, R

is

and Ra andhf hayzvgl %éH@hﬁé’H&eF‘W%VﬁF%“é"eW“’i‘)? h&@%ﬂf@ﬂhﬁaﬁubﬁm%ﬁ%mﬁ to

substi tut ggd lk}xa G%easya@me lt-hrb@gham@rdaﬂﬂh @%HQBQUﬂleMinghﬂﬂl& has-a YlencOthat is

The vari abl e 3, or 4, typically O The variable n

is 0, %, 2ﬂlelawse4=onmie®erwshabxﬂgﬁ>ssalat0w@afu'zst@e@# 4 The variable mis

0,1,2 or 3, typically 0. Each R is independently: halogen, CL.5

hal Gal kYl ig qu)tlmgl@) MB&Ruéd pﬁé.ﬁfl 180 Kdbnthf® 4irGirstb ¥t %mlaﬁuy ahbcyhadd inyl or
or

CN, am no, ere present, le is nore commnc}/
hal ogen 2@ami @pwtwﬁefor]awé&mgia( yhichaarg @fp pefticeiar intsrest inpludestiugres 2 and 2b:
nore commonly fluorine. W) 2007/054215PCT/ EP2006/ 010405 - 5 - Each

R3 is independently sel ected frpgmbial ogen, R4, 0124, S(0)R4, C(0)R4,
C(0) NR4R5, oxo, Cé no or nitro . R4 and R5 are independently
selected fromh i)@ Cl4 al} and up to per-hal ogenated Cl4

al kyl . 5Ct he “Y§Rtlert butyl phenyl, 5-ten

xanpl es of A-fchudd:
but yl - eny | and

2a 2b

The structures 2a and 2b represent that the substituents R' can appear on any carbon atom in the
10 structure which has a valence that 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 c¢lass of embodiments of this invention, B is substituted by at least one halogen substituent. In
another class of embodiments, R, is NR,'Rb, and R, and Ry, are independently hydrogen or Ciy
15  alkyl optionally substituted by hydroxy and L is a bridging group which is -8- or -O-.

The variable p is 0, 1, 2, 3, or 4, typically 0 or 1. The variable nis 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.5 haloalkyl NO;, C(O)NR'R’, C,.5 alkyl, C,. dialkylamine,
Cia alkyfamine, CN, amino, hydroxy or C; alkoxy. Where present, R! is more commonly halogen

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

Each R? is independently: Cys alkyl, Cys haloalkyl, C;; alkoxy, N-oxo or N-hydroxy. Where
present, R? is typically methyl or trifluoromethyl.



5-(trifluoronethyl)-2 phenyl, 3-(trifluoromethyl) -4

chl or opheMQ 2087034215 | uor onet hyl ) - 4- br onophenyl and PCT/EP2006/010405
5-(trifluoronethyl)-4-chloro-2 nmethoxyphenyl. O her exanples of B
i ncl ude: Preferably the urea group -NH C(0)-NH and the bridging

group, L, paherNAtinBGldndtntlp st GURUBaldddn! RADEASAIRS, Of0)R!, BUHNRIR®, oxo,
rather have 1 or 2 ring carbons separating them anpl es of R

groups i neyapRler ¥ Pae, chorine, bromine, methyl, NC2, C(0)NH2,

met hoxY, SCH3, trifluoronethyl, and nethanesul fonyl. Exanples of 1t2

groups i ngt sger MR NideperiRichtty seldic@PYdm hPa¥SMN C, 2MEyICYRANEGD to perARBRaRE Cy4
of F.3 groups include trifluoromethyl, nmethyl, ethyl, propyl, butyl,
isopropylﬂkﬂert-butyl, 15chl orine, fluorine, brom ne, cyano, nethoxy,
acetyl, trifluoronethanesul fonyl, trifluoronethoxy, and

trifluoro ' 9) 0O AANNB
H :-l uC(s)O) ggg%afn? leggfé@é@b?i%%gﬁﬁt g‘}‘? &?ﬁ[?g?%gtéggﬁygh%? I’f ormula 11

bel ow 5 wherein Ra_and Rb are independently h?/drogen and C1-C4 al kyl
S-(trifluoromethyl)-2 phenyl,  3-(trifluoromethyl) -4 chlorophenyl, 3-(triﬁuoromethyl}/-4-

bromophenyl and 5-(trifluoromethyl)-4-chloro-2 methoxyphenyl.

Other examples of B include:
F
F F
F r
F o F F
F 1 1
£ F

Preferably the urea group -NH-C(O)-NH- and the bridging group, L, are not bound to contiguous

10 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,
SCH,, trifluoromethyl, and methanesulfonyl.

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

Examples of R® groups include trifluoromethyl, methyl, ethyl, propy], butyl, isopropyl, tert-butyl,
15  chlorine, fluorine, bromine, cyano, methoxy, acetyl, trifluoromethanesulfonyl, trifluoromethoxy,

and trifluoromethylthio.



B of formula 11 is H2140 wherein the urea group, -NHC(0)-NH, and
t he oxygeWMmIWHBAY group are not bound to contiguous riR¢J/ERZPWINEI0ST
B, but rather have 1 or 2 ring carbons sgparating them 10 and A of
formula (1) is WD 2007/ 054215PCT/ EP2006/ 010405 - 7 - (R3 )n orN

1) o<l x wherein the variable nis 0, 1, 2, 3 or 4. R3is
trifluoronethyl, nmethyl, ethyl, propyl, butyl, isopropyl, tert-butyl,
chlorine, fluorine, brom ne, cyarto, methoxy, acetyl,
trifluoromethanesul f@myl, trifluoromethoxy, or trifluoromnethylthio.
In a subcl ass of sucH|conpounds, each R3.GHdRaREnt on A of fornula
11 is selected from orine, Striflusyonethyl, tert-butyl or

met hoxy. In anoAhE‘lﬁsutﬂ:‘l‘“&Bs’"’b’T suth ¢ rrpounds,"A of formula 11 is d
or Br

A class of compounds of interest are of formula II below

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

B of formula I is

o e S
& & & &
& & S0

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,

10- and A of formula (I is



and B of fornula Il is phenylene, fluoro substituted phenyl ene or
di fl uoro ¥H¥IPMREd phenyl ene. Anot her cl ass of corfSGURIS06{¥0405
I nterest includes conpounds having the stfucture of formulae X 10

bel ow wherei n phenyl ring "B" optionally has one hal ogen substituent.
O ANB HH C(0)NHCH3 X For the conpounds of fornmula X, R2, mand A
are as defined above for formula I . The variable "n" is gszferably
zero; leaving C(0)NHCH3 as the ¢ I(yR Jubstituent on t a'di nyl

noi ety. Preferred val ues for i ey substituted phen | ch have at
! .{ !ore{/ue)ralgry hal o en, referably d

| east one substituent, RS.
or F, trifluoronethyl and/or y
2007/ 054215PCT/ EP2006/ 010405 - 8 - ¥ ef er abl y used as co?ﬁSound of
formula | according, to the invention is 4{4-[3-(4-chloro-3-
wherein the variablenis 0,1,2,3 or 4.

R? is trifluoromethyl, methyl, ethyl, propyl, butyl, isopropyl, tert-butyl, chlorine, fluorine, bromine,

cyano, methoxy, acetyl, trifluoromethanesulfonyt, trifluoromethoxy, or triflucromethylthio.

In a subclass of such compounds, each R? substituent on A of formula II is selected from chlorine,

5  trifluoromethyl, tert-butyl or methoxy.
In another subclass of such compounds, A of formula H is

F
e |F

Clor Br

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

Another class of compounds of interest includes compounds having the structure of formulae X

10  below wherein phenyl ring “B” optionally has one halogen substituent.

)OL (R2),,  C(O)NHCH,

AN HO‘@-\N/ X

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

15  preferably halogen, preferably Cl or F, triflucromethyl and/or methoxy.

A subclass of compounds of interest includes compounds having the structure of formulas Z1 and
Z2 below :



5 trifluoronethyl phenyl) - ureido] - phenoxy) - pyri di ne-2-carboxylic acid
met hyl anWde200B#q213- 9006) or the p-tol uenesul foni c aciBETSER2P066K10445
{443- (4-chloro-3-trifluoronethyl phenyl): gt ei dok

phenoxy} - pyri di ne-2-carboxylic acid nethyl am de (tosylate salt of
conpound (1)). Morecp {eferably the p-tol uegesul fonic acid salt of 4

(443-(4-chlorogg-trifluoroneth Iph y1 -ur |dokCH
phenoxy} - pyri di ne ar baxyl i amitde exists for at |east
80%in the stablelp nqdhb Q eferably the

p-tol uenesul f oni ¢ ati d Mal tNof

4{443- (4-chloro-3-triflmor aaret hyl phenyl) - :

ur ei dopphenoxy}-pyri di ne-2-carboxylic acid nethyl am de exists for at
| east 80% in the stable polynmorph | and in a mcronized form

M croni zati on can be achieved by standard m|ling nmethods, preferably
by air chat mlling, knowmn to a skilled person. The mcronized form
can have a nean part¢fFgcle size of from0.5 ¢o 10 gm 15 preferably
from1l to 6 gmgore preferably frgml_to gm The indicated

particle size is 1 -a of par i ¢ sitd, di stributi on neasured
by | aser diffracti t o ki | Iled_person (nmeaddring device:
BELOS, Synpatec). TH§ pﬂﬁcess for preparing the p-toluenesul fonic

acid salt of
4{443- (4-chl oro- 3- trlfluoronethylphenyl) ur ei dokphenoxy) - pyri di ne- 2-c

arboxylic_acid. .nmeth am de ts ,stabl e pol rph | ~
descr | bed reﬁer%% éﬁfmabwﬁ (gﬁ opRYa dreceardBg %n@%q’awamﬁp%ﬁ%z@ﬁﬁhleroﬁ-
Wien apy rlufometiylphebfiptreldd]-itbnoxyi}t yﬁidiﬂe-b%\i@o%ct acill hRethyl0RRRe BAY 43-
nunber of |nd|cateJ) bstituents, ané) ;%ltuent can be | ocat ed

at any avateimreth Bo%‘F yepesulipnie (Reidnts feP 4&41 logs3 -4 fluosgraeihotiphenylypreidol-
any avai | glingx3timdaR-AaebosyiRs tabmuafathyl mde @féaylitabéaﬁ Bp%ﬁ-xb&[hd Handore

any p05|t|on on the nmoiety that is chem cal é_acce55| t hr ough

means know@feferaply ﬁ'%? a-rt?lumeﬂtl@aghﬁci%éﬁfbpﬁ 4ihb- rfator%é%ﬂ%owylzhe@dweldol-
an unst abpgeBR}} eﬁ&'ﬂdﬁre-zecaﬁmxyl'id”‘&:?&ﬂ i d ASE oS htN1Est m% krpméstgmg‘asumomh
When there are 'two WO 2007/ 054215PCT/ EP2006/ 010405 -

subst i1f ue htMow rpreftablypthe pytoluangspifenisy agid sajb Af 4{45[3déf°?11%31ﬁhféiwmﬂﬂé1hhewi)-
of any ot %

i 1o ent ST PRI RIS R IE AP PR Htice aRisk e SIS in, e sabie
nmodi fi ed n@lymb@hémm@ramin@ai@sd ot ed, or substituted with the
identified substituent(s). 5It is under st ood t hat the term "hydr oxy"

as a pyri fMl Gm%{*?ﬁtcbﬁ H@gghle'vé’d:b}’gﬁﬁia% milh?hlg’mé?l%s Lbref@ﬁé &%?%ﬁﬁ?é&tqﬁiﬂﬁlg, known

and al so i ncludes those structures referred to i'n :
1- oxo- pyr koo ﬁielledlperﬁgud g ynigrppizefi focmean bhyye &l mgan Nirbxlp dize offorme0.6 e 10 pm,

plur alys T Oprefory 606 8 (i0 TRV R RraniAtkd nu@_fngmt Oungﬂé& #&lagrsﬁ'eﬁmemm

her ei n; i's 1 en ¢ hean
li ke. 10 dftbe pemhe@rs @istibltion meashred by landl d@&ﬁ@dmdmhen i skilladgparsgn (measuring

straight, dgﬁ%”ﬁﬂEBSC N¢cQ. cyclic al kyl groups having fromone to
si x carbon atons, whicht may be cyclic, linear or branched with single

or nultiple branchlng Such groups include for exanple nethyl, ethyl,
n- propyl , The ppcepyibr prepiyingythe pitelubusqlfomcwé}i $nlit ofl 4{4t[8+(4-cllutoyd-trifluoromethyl-

cycl opr Op}flllenyﬁxgelé)ol? p‘]gnox?}ngyr dlﬁ]% ﬂ éa:l?oxyixc acid methyl amide and its stable polymorph lare
20 described in the patent applications EP 04623131.8 and EP 04023130.0.

When any moiety is “substituted”, it can have up o 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

25  not create an unstable molecule, e.g., incapable of administration to a human, When there are two



The term Cl1-6 hal oal kyl, unless indicated otherw se, neans a
sat ur at edW0HHR¥on radi cal having 15 up to six car borPCIVERIBQ6/0AMHOE h
is substituted wth a | east one hal ogenng@tom up to perhalo. The

radi cal may be cyclic, linear or branched with single or nultiple
branchi nge; TG BRsRusMODhi ijeRbies) ehaptdsgauédc QQrd@ﬁnéahinﬁéﬁ%nda%ﬁ?rU? an9rother
i odo. Fluoro, chloro and brdono are preferred, and fluoro an

are nore arbetnewe@rlcanh@cwémtyebptbamqqrdm%) can be | ocated on any
avai | abl e carbon. Wien nore than one hal ogen substituent is present

on this mgj&feyn “Bﬁ%al%ﬁbgﬁué@%ﬁg‘ﬂtﬁQteQﬁma'%E(; Ro8ifkd nfay BURIRS uHJubstltuted

such hal ogenat ed Gg/ substituents includ ut are not limted
chl or oret h‘ﬁ“bsttﬂliltechw theadaniified substtwangPorret hyl , f 1 uor onet hyl ,
di fl uoronethyl, trifluoronethyl, 2,2, 2- trlfluoroethyl and

1,1,2, 2-tgt tsaﬁddléﬂ{ota&tth%' tho 386 UBicbiyieas T flfynhﬁé %Es%m@n@'m}% MNEES8q 4-

|nd| cat ed otherw se, neans a c gfd straight or branched chain
al | roxy ghr;lmfymwmﬁg apd gk dndudes tb,ftsst stragtures rafeiredato o rtha e s lmmpmrithags 1-

be cyclic drb@ﬁ%&:dﬁl’éo? Lhaehed. W th single or nultiple br anchi ng,

and |nclu roups as net oxy, et hoxy, npropoxy, i Sopropoxy,
but oxy, pentoxy and the like. It also includes hal ogenated groups
such as 2Wheredhe hlul denheithe word domponisisetalio epd therliket ais¢d leeein,Hhiks ds token to

hal ogen & 5a1P LORD 1k O i odo. Fluoro, chloro and

brono ar gﬁgﬁafﬂeolra%gﬁﬁe QQJ ?15 ugar E"gnd lc‘ﬁl oro are nore preferred. WO
2007/ 054215PCT/ EP2006/ 010405 - 10 - Exanples of cr6 dial kylamne

i ncl ude bihe tarmm Giastalkyilninless indicattidethsrivised menns straight, b@gfhedpvyaxarﬁr repclic alkyl

t hyl - i
bot 1 oo cpe PP Bir (shectlioR A, Al el oB plct ARE ¥ yebfEb Bl i fhngl
means an ar mnhiplecbrmMmgycSucb groupsg inedide rfgr @fampleGmpﬁhytb e&wbm@rm IQGMDPYI n-
hetero at atons bein
car bon. V\ﬁ b %&Lu bnﬁpm'rhbflgf% ?Oﬁsgor?ﬁ g}(%oﬁ)g tﬂé ﬁ?ﬁne noi ety, t?hey
are sel ect ed.l ndependently fromthe other(s) so that t hey may be the
sane or dilhd erme ﬁ!t-s haVbikydyoildse indisated otherptise; inys 4 samraielieydmgerbon gdisal having
[ m L8 0o BYGE Qhfon bgh8Mnb i ORBERReq LT UAERY Sne BNEAE Ay (b1b BERLE: The

oxazol e, IR oXA%6 SO i azol razo
oxadi azol ea,dlcplylmagh b\ee cyqdy;; iimedh oe brqgryheddmﬂ:nspglpymamhxple &radching. azThee halo

10 Bi I d bi

nos YS! ot Bt BRREwolrR oot &Y fadp FUTBH bHGR 4 Bl S ptortod nd
and the ségs@tdnd thigroi Se motdmefehemZ{étaeaabgeras‘btth&rnt(mwyzdbaamd on any available
het I d ed ab t he bi.cycli

ot oty o B YRR PR GBF Palfiep SRR f Ris 8 5 ey G ey g dhe same
| ong las t Beyiffefent. cm&mptbaldfysuallwﬁ&gmﬁteahmygl rmﬁtﬁ;ehﬁomuﬂm btih&re adt .limited to
Bi t t

o1 826 £ L SbORERYY | itni il o Rl  AoEor it Ritom e Lo iR ety

but not by 2eyfiedrodthyl] dndtli 102)2-tdaanNdsar) £d tHeuked phenyl and oxazol e),

qui nol i ne (fused phenyl and pyridine), imdazopyrimdine (f used

i m dazol e_and pyri m |ne) and .the.like.. Wiere indigated,

byt o REt B HoDe S U Gy a I HOAs A G el B branched chain

partiall ya}ﬁatyug;at;edaﬁh Iit@fn bt Bk QathedtddCcdiRinestoms Yhidhi Mgy 88 cyclic, imear or
described abqve i,s fully or partially saturated, 20the second rin

descr Fbedbandee With sipgleor muinls besnchiag. and |ingfudes surhagrappsots BeRY, i€ §Y’ n-
are parti glop¥xys 8bptopdx§Ubutoxy, 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.

30 Cijalkylamine, unless indicated otherwise, means methylamino, ethylamino, propylamine or

isopropylamino.



The term "heterocyclic group”, unless indicated otherw se, neans
nmonocycl | woeaud7/6f4235cl i ¢ noi eti es containing at | east on@CAVERIN06/010405

sel ected from oxygen, nitrogen and sul fuf,.. which is saturated or
partially saturated, and includes, by no way of limtation,

t et rahydr Qﬁ)ﬂhﬁlﬂs off €L¢ ﬁbﬂéﬁl'ﬂﬁlﬂfeqﬁﬁﬁﬂe bht &z ndPliditddie| diRlanting; e@ly@-i%@ﬂ%pylammo
nmor phol i ne, i, opor phol i ne, plpera2|ne pi peri di ne, plperldlnone

t et rahydr cﬁf;‘t"ry WW@‘“"’S@H?Q%& HyPene sul fide, tetranethyl ene

sul fide, di hydropyrane, dihydrofuran, dihydrothi ophene and the I|ike.

The term ﬁlte?m%i@bﬂanﬂmlto bdtﬂﬁﬂoh&?@lw aﬁ]@blc?éﬁ%rﬁé{eﬁ'oarﬁrﬁfgg man@é}eﬂyhamaryl
i sopropyl phenyl , phenyl propyl, or 2-phenyl -1-nethyl et hyl

Subst i t ut é'Efa%%@é'rP&P '°|WR§'P&U@° ﬁp&hw&%énmﬂwtaﬁgz -4 hgtgro atoms selected from N,
3, 4- di ret y Lphenyt reidihe 23R btei%% an'blSﬁ’ WhdQnore than one hetero atom is present in the
2007/ 054215PCT/ EP2006/ 010405 - Unl ess ot herw se stated or

i ndi cat ed maitty theyag selpetpd independentlysiram the otheHsp it then map be thi sgred ¢rdifferent.
aromet i ¢ MMSHQRAE ROl viEs rnge, byP Rap 9 Garafd

i ndene groupogfc havi nrg Bs if 5 Q%r%,# ]nél su?%ouen ! Z%gﬁbﬁe imidazole,
conpounds pwfazsiler higzele m)tazr-rby lswemom risogiriezolys triazols, awnwe,t thiiagliazelat exadjazole,
depending 0 the various substituents
desired. {ppl%géglaef aﬂpd%ggzlﬂétag&eﬁggégent inthe (R or (5)

confi gurat |.on or (RY) confl guration. In certain instances, asymetry
may all€o lBecyphfebetmomcrlJeleanﬁ fused bicptlisomeieticst Wheme abowof the gilgsein chongul, from the
for exanpl i . i

rings of tﬂﬁm pg‘(::li:l n%%gﬁsg%éaéy gpe[gal%%ﬁtsgp%ﬁ rg&éﬁggeétﬁ%ﬁay angé) rt%wther
present i mopbtyabe hmrearwrmg@ncmbhd) abrove. | Whms bath tiegecie thet iaclianbietyuachheteroary!l
configuratj n rrer r

Cool Laed \t}'m g{;?neﬁr Pﬁglbggagr}gmg P{‘Eﬂer%&?%ség 3:&’ c%%ﬁa?ca esss}me lo Y sficans known
conpounds imthe atth Bieycli hdtcx’omi mkgsmiuhtde smhn‘tmglyrmbesablecﬁ-s t5I¢63 ocﬁ){rﬁumd Hicyclic

of for ce i cal ag

Separ ddea opilie ABlEle hARNSS o PR LG RF LM b iniaBan et R plibdhenyt
t he conpo landi s»xaczb}ep hjusnaline e{ﬁrsed:) phawkbamd syridined,| mdd}d:owrﬁahdme t(fueeds iigezolef and
t he present njve? ‘]9@ rlf%’he pUI’IfI cation of said isoners and the

separ at i oRYSPILE: AT WENES- ¢ i xtures can be acconplished by

15standard techni ques known in the art. The optical isonmers can be

obt ai ned Whete $alicatedptheobicydlie HeftenylCmoietidsubhes baqaefatly regtukaded. When partially

conventional processes, for ex le,. by the for i on_ af .

i ast er eor CUER R 3hs woRSHER EEOrORsYh A 15, Pessetbrd Eoyg iyt o gl satwrated
f or maoon tief secomdalngnak delicAbéd bLBORES SitheFRMPRF paticily QRREIOPSLI RiHleriAgi a8 partially
are tartarlc glacetyltartaric, ditoluoyltartaric and canphorsul fonic
acid. M xtUp @' of di astereoisoners 20 can be separated into their

i ndi vi dual di astereoners on the basis of their physical and/or

cﬂerri cal dhé ftahennefgaomhmf\qﬂ,s ukﬁﬁ\l/\?ldicﬂteﬂ fwheav_wriﬁe fn@ﬁnsemaﬁm!(ﬁic 8yd bicyclic
chromat ogr a or fractiona st [ i on e opti ctive
bases o HNHES SMBTIRG Pt A B PGB AR 30l B peurated
salts. A @} pdredIBNhtuibtal aﬁslnémaes§@p@craiy SMinQfatiOn) il drb mﬁt&ahywawsa 3-
t he use of_ chiral chronatogra hY chiral HPLC, col umms with, or

Wi t hodt cdiorelans obArdiorans,y o] m%pfm?fa?wl}o B0 PARFTAZINCY SPIRYING; ZRIPgridanone,
separ at i ORet@hydrd} rifioRE, OﬁEﬂt&netﬁHédeabhﬂf&h' I tdranhdtiyler20| Wi, arrﬁhydropyrane
manuf act ur ed {)é{r acel , q?g Chi racel OD and Chiracel QJ anong many
others, aMihydtgfwandibydretbiophenssmd thegikoy rmati ¢ separations, with or

w t hout derivitization, are also useful. The optically active

conpounds 19é /e n‘{ﬁl-ﬁl élknagneﬁyrkths&sb%romﬂﬂr@dzmth@mhw %éﬁxfobﬁﬁfe%yl 3-

utilizi ng optlca y actlve startlng mat eri al's. he present I nventi on

al so rel aPbanylperpyh oF A-pheaylnksmethylethil. @ebﬁyémﬂd@(amleene@v@s%& -¢hdqrephenyllethyl,
such ag 394 %gﬂﬁgﬂﬂ&h&ﬁy’ VindGife§iat abl e salts, metabolites and

pr odrugs . nmaceuti cal |y accept abI e salt" refers to a



Pharm Set 1977, 66, 1-19. Pharnmaceutically acceptable salts include

t hose obt ¥h¥d7/B#2 5eacti ng t he mai n conpound, functi oni METAP28060ABEF
with an inorganic or organic acid to farimj.a salt, for WO

2007/ 054215PCT/ EP2006/ 010405 - 12 - exanple, salts of hydrochloric

aci d, sul fUdless o6rvise SIS B RdicatedCthbl terMPRAANRcRE QI heabldd modBP Bleyclic
sul fonic acid, oxalic acid, nmaleic acid, succinic acid and citric

aci d. PhaieEetehydragartpn gzoups (a8} eheay) paphthplene, prrang gadens gaepi havipg 8nl 2, 3,
the main Qo Rlstfrbkpgd i ons as an acid and is reacted with an
appropriate base to form e.g., sodium potassium calcium

mangnesi u amoni um _and choline 5 salts. Those skilled in the art

wi | T furt fBe ceraraygds ofcforme (Ranay corfeipone Ar Barerasyrametyin senipra depending upon the
CONPOURS |J¥RYorld RRBRASIERE PafiohEabbitRht desihd?® KQYRRUAISn forhd ¥ay be present
appropriate inorganic or organic acid via any of a nunber of known

net hods. M the (AL i(@aopfiguation) or (BSHcwfigurntione Ia gertain instardes, saymmetgyrreay also be
prepared By ea6d fotestittea ARARAY iveh B8nd, BHSRhhAR, o
appropri a? es{;}ase \?i aS _611 varigeﬁtsy g‘?{'ﬁl? o‘ﬁmmrgr%‘%’ﬁo%g%%g’ tﬁ%&%gégﬁ%ngtafij\%nng two
sal ts of sthetivtsdpoumnatis risgs ehihs speqifisd compounds ISubiituehts oo @rringrTnaycakel be present
non- t oxi Cfr?élh%?ci@'ag erhufA S 25EE RRinted AP %&lﬁggra%hsc{;m%ﬁn f&%ﬂ?o?qers and
for exanple, frominorganic or organic acids or bases by MEans - we

known 1P n tiagtermpmersfere iaxladgl withis tdetscops of thelphesenpinvadions Prafioraddempounds are
acet at e, [ al.ginat e rb rfa b oai .e

benzenesu 5‘?\%%@ :thebiabgﬁ’;a a%ogfi&%%tﬁ’% (gtttgé c%ﬁ&%ﬁ@ 8? ?“é‘é‘“rr%@r‘ﬁ ich produces the more
canphor subiésimisde jolagicah astivite, Sepatdtal) putean pprtiolh puriicd isottiegyl araaveatiemixtures of

dodecyl - 15 sul fat.e, .ethanesul fonate, .fiunapat | ucohept angat e, ..

o ycer ophBEsRitpRIeE of P AP sflioTnestaed Ml B sthot SPGB SER TBhine, The
hydr obr onpuatéficatippdsfoiatiitisaiaers Anditd sepaytioh af esdi isbmadd @ixturtaemrtataécomplished by
| act ate, nmal eat e, mandel at e, et hanesul f onat e,

2- naph?ha?t@‘?{@%ﬁ}ﬁ‘ﬁﬂi‘%ﬁmﬁn&gﬂeﬁﬁ e, nitrate, oxal ate, panpate,

pecti nate, persulfate, 3-phenyl propionate, picrate, pivalate,

pr opi onat &he pticil niadreers uah f eenabrined byt kabdlatiod lof aby am@tdy niiviaiek adcording to

trifluoroneth neslul fonate, and decapoat e. %3 Base. salts [nclude |
al kal i otOvoRRElPrasaisgs 40 SRTRESHiF Kt it QipEpistmen Self Fone o ptisally

met al sal haive eid Sbas@be fatMatisidl ofre@ARSE Biddteradhés. EiachpRS WIQPpopHifahdiss are

wi th organic bases such as dicycl ohexyl am ne and | ) . .
N- et hyl - W&‘%@éﬁﬁ%ﬁ‘?ﬁ%ﬂ‘;{"?‘{% 1 %é&%ﬂ?f?&%‘éﬂ“%ﬂtx&if?ﬁ A gliggterrgjsgmers
may beo quadneyd sepiatéd info SR indEEIOEH FiadtSrebM¥NB lon Mekdabis BAIheH PhysTAL EhdAS chemical
met hyl , e%{alﬁb propyl, and buty] chlorides, brom des and 1 odi des;

S

di al kyl g by irehads RavAyIn theprb o prampli by ghistmangraphy prbrastiongh erystalliza-

di anyl sulifRt B optiel§ 26Hv Bhsdidr 26185 ars UReh 1188ra@E G¥in thé phdled diR¥eteSh¥ilic salts.
and strearyl chlorides, brom des and iodides, aryl or arallc

|
hal i des | Akdliffererizpoeghtpr SRRATEIORYAT apHentiitesrsaintolunsihe ssenﬁr@éra%@wmmwhy
aral kyl hald desir®'mRQt Yo kpik), twie Gr atigloly L:mn@ﬁﬁ&lﬁts ﬁerivati§9| yp@ihﬁﬁmgarssgn to

the purposes of the invention are those forns_of e conpounds
sol veR? nremigedhe peparation ebths|casntiomersh Suitaplej hiral HRIC splamphere mhavfagied by

are not 'bmfcéleégl @h{r&r%; éﬁ%ﬁtﬁﬁ%héﬁ'%o@?%mé, Qﬁ?ﬂt@a%%ﬁ%@% Edfyfatic

a specific fofnrof solvates, where the so nol ecul

Certai n phepamtions! vithoal wishoat denpdtizatjemtase glap ubrfulf The lepticalip dicfiveeebmpobrids of
| abile fu ' . L6 0 NV . . .
i it e L OARS D0 P Ul St sring i
phar macol ogi cally inactive derivatizing group. These derivati ves,
commonl y Tke presegtiinventing appogelpigy & uschuh fyms wf 8¢, coinpourds anpiselpset dieming ewch as

t he physi s o ' of the.actjv. : target,the WO
2007/ O aoHRERRRYs SRR S8 mb MRS, Wt gBIRE . HRe (80P FppleifccatiBhy
tissue, taccejtstde saitferefiratoracekitinvgy i onandc, pinangacc o \ongamicCadid apditisd eft of a
of the act! ve.8P8 he pRltht behSit Gor USSR s8P8 M08 4Ee, o LA Rimdct A%,
~ 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



10 Higuchi, T.; Stella, V. eds. Prodrugs As Novel Drug Delivery

Syst ems. WO um Seri es. American Chemical Soci et YPCTVERSPIOAGOH,
DC (1975). Roche, E. B. Design of Biopharnaceutical Properties

t hrough Prodrugs and Anal ogs. American Pharnaceutical Association:

Washi ngt oexaniple, 6allf3 6f hydrochloric abidpkiMuéic adid, pﬁospm(ﬂé k@&;&bman&ulfdmc&cﬁh@f@h
Set 1975, 6&4 181 21 15 Stell aa Nar i n ekar
V. H DruSgfopis §azc4&gg Ic ac succgm&gﬁocltnﬂacld a’ eruélﬁa[yaccepfable
Pr odr ugs. sﬁs&ﬁw:ﬁdmdel‘iﬁwe\fﬁ hich1t8 mkin compoundStuittiods asVan doid and is reacted with an
H nunel stein, K J. Med. Chem 1980, 23, 1275-1282.

H K, Ami dBE’Pr°R';'ate|_basmnPh*‘a$ o8 ums gefgssium, palcip, ma“g“eS’“Beﬁ*HS'POﬂ‘V{f" %(‘d choline
Eur. Js Meghs Chigde sR@d in 3R ar WitlSfRRher Xecopk NidthacidCaddRion SaltdeJrMHe Blaimed

C. G ed. The Practice of Medicinal Chem stry Academ ¢ Press: San

Di ego ( 199®Wpougdsyuay e preparesnby reaction of fag sppgpunds withythg\sippopriafe inorganic or
ed. Bur 966%3%%8 WRAny OP 8 RluRbdrbor m&%@ %%l\ﬁﬁﬁyely,'l%ﬂaw Jﬂﬁé{m&emh metal
Sons: ork (1997), 949-982. The netabolites of the conpounds of
this i nvepalisere Preaised by ssacting the ehmpoyngsiofdhe iventipn wishfisuamoppate dpse via a
formula I, .} Pkn Rdq£2, Wherein one or nore of the nitrogens are
substi t ut e%‘e\l%‘t’ h gg%"%r oXy group; which includes derivatives where

the nitrogen atomof the pyridine group is in the oxide form

ref erdBd Repregentatiee salts of shelcompounsds rof dhin inventidadscladenthel conwgntional non-toxic salts

bstit
2007/ 054 TSp FpRsHAE) bitn b Vg bhicRare corfE/ 2 Ueahfhe, Holfinordil. o orgnic
par ti cul ancighr ockases by mgensuwell knash inrthe lag. piog sarraple.oncly aeid dditiompalts rindude
used in thig.e e’% H?FE“}RQJ aEEb?bdté‘VatgﬁJﬂaﬁn bd gféd%enég ﬁ‘J?Etes B?ﬁl‘fzfté Coutyrate,

conpound desiT actors as sele |oh 0 spet
substi t uenitrstepbar;pharataoIcsnphvrmﬁenMKMBmatb,@yfsbb¢rmmpk0;mnatb.eilgluconate dodecyl-

Pactons. apefes sitfe G, undal BOMIRRar, MReloPHERAL ol yREE, hoprnoste,

hexanoate, hydrochloride, hydrobromide, hydroiodide, 2-hydroxyethanesulfonate, itaconate,

lactate, maleate, mandelate, methanesulfonate, 2-naphthalenesulfonate, nicotinate, nitrate, oxalate,
pamoate, pectinate, persulfate, 3-phenylpropionate, picrate, pivalate, propionate, succinate,

sulfonate, tartrate, thiocyanate, tosylate, triflucromethanesulfonate, and undecanoate.

20  Base salts include alkali metal salts such as potassium and sodium salts, alkaline earth metal salts
such as calcium and magnesium salts, and ammonium salts with organic bases such as
dicyclohexylamine and N—methf!-D-gluca_mine. Additionally, basic nitrogen containing groups
may be quaternized with such agents as lower alky! halides such as methyl, ethyl, propyl, and buty]
chlorides, bromides and iodides; diatkyl sulfates like dimethyl, diethyl, and dibutyl sulfate; and

25  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
aralkyl halides or polysubstituted aralky] 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

30  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



The conpounds of the invention may be prepared by use of known

cheni cal WOPT®HE15and procedures as described in the f&OTEARME010405
publ i shed international applications W0190/ 42012, WO03/ 047579, WO

2005/ 009961, WD 2004/ 078747 and W05/ 000284 and European patent 10

appl i cat i Q&tive e 402 3edicGisARd tdilte HPpRdrRRcCkinelid Gnd PRI ic pfdPerties of
invention can be made according to conventional cheni cal nethods,

and/ or as th¥iasstiyecrged, @élt‘bw,d“‘fer‘m%?%‘iahlﬁﬂdﬁ giferis: dirpdings afhednveation iaplpdoe.g., the
comrer ci alles ayaldnadpkifte O8onfoRRMC bP s AmeRhicH Mt (e WANLbRRited, pharmaceutigally
conventional chem cal nethods. General nethods for the preparation of

t he conpoasrgptalle esteps veah asafiohestars inphding mesthyl.cetlivbrpreryL isapeepyb butyb Asehital or
(1) cam b e t R of y 1 .
T hgront o P ety a4 P R RT - D 08 u B BB et str i
car bonyl dpieférddzol e, or equivalents in a solvent that does not react
with any of the starting nmaterials, as described in one or nore of

t hese pubhj I %91215] r ; -
synt hesi z I'!e\l d %%?? ¢ ‘r”gi;c% %is{n%a‘;as hﬁr ﬁdo%g%lfgr%o unds 9%&9{% Lﬁ%s%fgﬁél&h%%%‘g%ﬁ qeiagon
descri bedthersubjeetsor 20 nore of the published international

applications described above. The isocyanates are comrercially

avai l abl e or can be synthesized from heterocyclic am nes according to
nmet hods commonly known to those skilled in the art [e.g. from

t r eat i@nt eof HigmehnT.nStalint N. pho sRyedreigo s dNopéioBggnBeloegryi SHateent ACHCSyng®sium

bi <( 11§ chl or SHEE R GRRAES StErPpREegai 4TS

Nd?r - carbonyl dii m dazole (CM; or, alternatively 25 by a Curtius-type
rear r angererioché, BnBanbaiizyn of Bivpbennaoasyicaic Pepiediesl ahtongh | Rredrugt @hd asnalogs.
an ester, an,acid | ide ar .gn _anhydrj.del] ., Ar Lhes of formul as

are comrerci‘%{?‘?‘ﬁfaﬁg@w&ﬁu cal Soé’ﬁiﬂx y@mgﬁéé@ﬁgcordi ng to

met hods comonly known to those skilled in the art. Aryl am nes are

commonl y synsiliagd, acd.;hsalkoedki 1SL BNV BkarmiSes 0275y b4 18520 a met al
catal yst, such as N, Pd, Pt, and H2 or a hydride transfer agent,

or
such 30 as for e cl oh iene, or ohydr i d nder .
Hydr odgnaf i e‘ﬁ&h{)h@/’mﬂ%%%ﬂ appgekar, fc"g%ﬁgy&g&(%’)%% Nitroaryls
may al so be directly reduced using a strong hydride source, such as

Li ALH4 ( Sey dmBdBard) 8L, (ReDkitd GPsodPgst PevidrUNEW Torkeigss)or o hydrides in
Organic WD 2007/ 054215PCT/ EP2006/ 010405 - 15 - Synt hesis; VCH

Publ i shers: New York (1991)), ar usinhg a zero valent netal, such as
Fe, Sn or *Cadteli Vehs Hirmglsteind el ided &/@ﬁ‘ﬁrlm Rod<Sex3%t for the

synthesis of nitroaryls (March. Advanced Organic Chem stry, 3'd Ed.;

John Wl ey: MaWadOrAmidd@lR)L. 44RS Phkwms&2000, @hengi ve Organic
Transformati ons; VCH Publishers: New York (1989)). Nitro aryls are
commonly forned hy 5el ectrophilic _aromatic nitration using HNO3, or

an al t er nat i DEnKCY A Lgir-£ dMed. Chem. 2001, 36, 577-595.
20 o 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
25  offormula I, II, 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.



Pyri di ne-1-oxides of formula (1) where the pyridine ring carries a
hydroxy sWSHPVREAS on its nitrogen atom and A B, L afé&THiPaH4(0§0405
defined as above can be prepared from t.he. correspondl ng pyridi nes

usi ng oxidation conditions know in the art. Sone exanples are as
follows: ReGAFPEDasHivE Meshemt 2 chl oroperbenzoic acids in chlorinated
sol vents such as dichl oronet hane, 10di chI or oet hane, or chloroform

(Mar kgraf et al,., Tetrahegﬁon 1991, 47, E‘z; (Me3Si 0) 2 in,tgie .
presence 3he partiglanpyqcess 19 ke Yhtizegnn ferrspatsfion oftheicqmpouRfissiset i tig embodiment

sol vents gggh naémwnqtab@a@a&tmélepeefﬁaraeihp&uneaeﬂed SudI faklied a8 the ls@itdtion of the
1998, 39 761); Perfluoro-cis-2-buty Pﬁl oxaziridine in several

conbi nat i enssifistsubgitsgErRltea rgkﬂ ipcthe @athAwolr?e pwed in theprepgrdign o the specific

1998, 14, {8nddundslor thishiReANdHO THos@fabdrs ar@-fé@&lgdme&fgh /64 5PBRY &Xordlﬁary skill in the
chl orof orm (Dayan et al., Synthesis 1999 27); Oxone, in th

presence 8ft- a base such as KOH, in water (Robker et al., Chem Res.,
Synop. 1993, 10 , 412); Magnesi um nonoper oxypht haI ate, in the

presence g, %ﬁs&ﬁlhs %F%Eé favettiod k) $8TPr @Ha:e@lby’ usel of KRMET OfMlida® réaBSRs and

1990, 6, 1537 Hydrogen peroxide, in the presence of water and
acetic acpregdures fA‘l desyibgd inr thp_ folipwing published 1@994109213@)13110@!9119 WO 00/42012,

Di met hy| dgﬁm%dh@)g’@ W@ﬁoﬁ@@%&qy%@bo%ms 47 ald) ?0284P§xﬁlﬁu?opean patent

Tr ans. 189) t1on, speci | c net preparing
di aryl10| i apdicativgs ER0&023¢30. 3 and BOAHBERID. ar e al ready descri bed
el sewhere in the patent literature, and can be adapted to the

conpounds 19f . Oc%ﬁ}%g@&sﬁ%mt infentibl Y& Y Hike aEé?)f' gmtfentnl)\ﬂah L&Emér mEhodd] and/or

"I'nhibition I nase usi ng Sym’retrlca metrica
Di phenyl &F éssddse@@EManromApgﬁng mm@@s Rbigls are emwrlcemmeslzéb' ayjilable or producible

"Inhibiti f na |

subst  t ut SR oy SEydcR YRR i, Gt HHEE ko i repagion of e
al ., "I nhitmpdvods avé gip@Bbekimase Act i vi ty using Substitut ed

Het er ocycl ic Ueas"” PCT Int. Appl., WO 99 32111, Dumas, J. et al .

"'\’Etha ??.Eéas ”aaBy?F;%? oy B 9J ét tw

usi ngq I—|eq{l ﬁ;?e I&ﬁlto tero 'H Etﬁeas b H}nt : oﬁoa{& nﬂ%@ g %g 0

WO 2007/ Ommhﬁmmﬁui) j;()m}.spresence of phosgene, di-phosgene, trl-phongIlB carbonyldi-
imidazole, or equivalents in a solvent that does not react with any of the starting materials, as
described in one or more of these published. Alternatively, compounds of formula (I) can be

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

20 more of the published international applications described above.

The isocyanates are commmercially 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, altematively
25 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
30 as formate, cyclohexadiene, or a borohydride (Rylander. Hydrogenation Methods, Academic
Press: London, UK (1985)). Nitroaxyls may also be directly feduced using a strong hydride source,
such as LiAlH, (Seyden-Penne. Reductions by the Alumino- and borohydrides in Organic



- 16 - Dumas, J. et al., "Inhibition of p38 Kinase Activity using

Aryl - andVASBHIS42W| - Substituted Heterocyclic Ureas” PECTIERR006AHSPS |

WO 99 32110, Dumas, J., et al., "Inhibi-ttben of raf Kinase using Aryl -
and Het eroaryl - Subst i t ut ed Heterocyclic Ureas" PCT Int. AppL, WO 99
32455, Ri GglithesiS;, YCHtPublishers! BeCafodot99B), ok nﬁug)s #rd uziad niditg)enly hs Ky Bmer Ca,
as raf K|n se. In b|t rs"

i of Ao AR el Mo isthort BREnGY W BAbesS o 2y aeh. adnced

| nhi bi t or grgdﬂ@‘l’ChéﬁxstrjAﬁﬁtEd VIGhH OV A6 Py Yl)tlkB($985.] Iﬁtocli] .Co erﬂmr@ﬂganic

ureas containing nitr tero-ato a i nase inhibitors"

ot Appl | TR USROS, i erors USBYS Ni! B , iEspeny formed by
N-aryl sN cl[:&ta@kiha myhmah@nwnﬂgumag 0B mafnakwmg sourhd.bi t ors" PCT
Int. Appl., WO 02 62763, Dumas, J. et al. "Inhibition of raf Ki nase

I d 1 " . .
BIER N AT S S L

pyri dyl Uﬁmgenaasom r&:\um IR Sar@ brdadly definaiss aB@Je dah @e bfeﬁ&’éﬂ'ﬁﬂin thé corttfUnging
and/ or canceyrous cell rovvt h' . Pub! ., %0 20165394.
Synt het | cPlf‘i‘dé‘P?éf’BF%ra"E‘f‘ 8 C?%teonﬁ%@%e“éﬁ%f Y8 eﬁ’i“&‘?‘?é“%‘iﬁ P s of

compounds of fornula (1) and 15 in the synthesis of internediates

invol ved bn gehRids ¥ithhe Siefa dhlorsRamdic scidfin tRIb M selv)mtaé@hlﬁ@emmmmeafane
aCCGSSI ble to one skilled in the art. Coll ections of 4)snt het

t ransfibr mat |‘B‘H‘é°f?ﬁ§l§a"5we°‘1°@ﬁﬁlfowl‘%'ﬁ$ﬁﬁ eétﬂr de&ahedigpl 93k 41, 1]33) I\/ar ch.
Advanced Organic Chemistry, 4th ed.; John WIley: New York (1992);

R C. Laroegk. qﬁmrasenéarcgamhﬁly’ﬁe amslm rofrpérmﬂi% aciddn €Elosinated solvents such
W ey- Val : w York 20('1999); undberg Advanced

Or gani ¢ c:herﬂsgtcbg?fome&wea(&weé% ﬁf@%ﬂéfﬂrﬂré@% 1?8?4(3—( iddy: T.w
Geene; PP.GM Wits. Protective Goups in Oganic Synthesis, 3rd ed.

John Wl ey: Mo}/@élkz(ba%%)pmp%xaima‘m hiR geetid. cobllinsibhd Of H¥Rp@latedi flvents
the Synthesis of Conp Organi c Mol ecul es, 2nd ed.; University

Sci ence Bool&émOManlvﬁqf’r"éﬁdmwstsié@ A$31%; L A Paquette, Ed. The
Encycl opedi a of Reagents for Organic Synthesis; John WIley: New York

(1994)5 & Ryypkphdricta€ldClcetbhitretdinfiahin cm&ownnF@@eﬁan ESlIS -SyAnER Bhe rmne

Organi ¢ Functional G oup 30Transformations; Pergam)n Press: Oxford

UK (1995) VO 2007/ 054215PCT/ EP2006/ 010405 W | ki nson;
A. Stone; * E.Qxonaya the prepencesf g hiagmgt ey EO8 gla%ﬁe(#‘a%ﬁret éhén%&tnfﬁe Sb'nop
Per ganon Prgs§3 l@qlggd UK (1982); B.M Trost; |. Flem ng.

Conpr ehensi ve Ofgani ¢ Synthesis; Perganon Press: xford, UK (1991); 5
* AR Katritzky;, CW Rees Eds. Conprehensive_ Heteroc lic Chem stry
Per ganon Pr ddagnesiym ghepopesriyphthglete, in ﬁbwre%ea?er Pk glpeigh aceligpacigdBlemm et %,

E.F. V. Scrivighier, g,,qléchg;grﬁgg@l'@mgﬁe Heterocylic Chemi stry |l; Perganon
Press: Oxford, UK (1996); and

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

o 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
25 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 Diphenyl 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
30  Inhibition of raf Kinase using N-Heteroaryl-N"-(hetero)arylureas” PCT Int. Appl., WO 99 32106,



C. Hansch; P.G Sarnnmes; LB. Taylor, Eds Conprehensive Medi ci nal

Cheni st r yWORNHHRY 10Press: Oxford, UK (1990). In addi tRGIVEP2006/010405
recurring reviews of synthetic nethodol-qggy and rel ated topics include
Organi ¢ Reactions; John WIley: New York; Organic Syntheses; John

Wl ey: NewuysKi. eR%ﬁge%ﬁbftiQﬁ o@;ﬂaﬂ(ﬁassy}ﬂéthﬁ?hﬁngM@ll ! ﬂMeroN?W Subsntuted
York: The _Tot al Synthesi s of Natural Products; John Wley: New York

The O ganlﬂ?tﬁ'@ﬁ‘!?ﬁ"stt]‘?eﬁs”ofp Chr kity A@ht WEOs7%321) ?rhlﬂ‘“st by et ey Highikion %ﬁ‘ﬁglmase
Reports i rans&éAG}lgammt§s&ab%§b§lmtﬁcﬁ&&mﬁl.9mﬁ’* PER M %gou@\pg apds, Riedl,
Met hoden der ani schen em e ben-Weyl ); Thieme: Stutt

Ger many. MBargt H&‘F%Féfboaaf\%éslb%m&fd Riphenyd Ureasas s igpsednhibitrs .%T drdedppl.,
Chem cal Wétdoa@iofiz IM%BF*B ”@Nalbe‘cﬁ@%&&eﬂrﬂ'%uﬂ&mﬂb& ‘iﬁ}éheﬁ‘ﬁs{h@ﬁé—wswﬁ(mm

Sci Fi nder, Handbuch der 'Organi Schen Chém € (Beilste whi ch

sear ched UsibitprSgsiT-py. e@vpéanm&ﬁs mmﬁ&ﬂt pleal. ‘tHegareasd reas cag@lmng nitrogen
The Po”poﬁkgféﬁ@mé %; 1ﬁmise AR @Stpatt%%é pﬁz%? efs hﬁ%@é‘ééz%‘ s PF et al.

conbined wth Turt erapeuti c agents sently used to t
prevent ofPrpaatips fuil-aohdY J(atyipenexm phenyllsgehasawf kinase mbibitpns? tlé@T {rs, Appl,

ant i Coagu'v@Btoi dﬁ%q'k%] r]%d‘xa%s &4 d‘lhqlﬁbi%n){ %P Iﬂfqgr?dse %ﬁh% 8_?%5&? ngqlginolyl or pyridyl

bl ockers, vaso ors, brostac I'n anal ogues,
ant agdmi shxsgas”pﬁﬁfﬂhtodpﬂst\hf{)amassaiﬁi; Pumnes; J, etealdrepptrata d qumolyl isoquinelyl or

25i nhi bitors i d | ower ents hro i nhi bi.tors an »
Cher apeut Peaovkiishh s nRPTHs 28 B tor WARARRP R Wil Bl Bl BPE R RS
ant i coaguliast Baeti nipplideyblh IS 20620633941 m t ed to e.g. warfarin useful

in the treatnment of patients with pul nonary hypertensi on having an

i ncreased risk of thronmbosis and thronboenbolism WO

2007/ 054215PCT/ EP2006/ 010405 - 18 - Exanpl es of cal ci um channel

bl ockers ngﬁthuﬁl:a:;ankfuﬁnambﬂs nhaxtmiyi bl dngpdoyed in e kyntisez wf ctﬁmﬂaqmdiiqodfrfamula (D) and

ot | orlbs. 3 0P gteRaspro maT uproRl mie Sndieeion Rt ol Pars

i ncl ude, Ibytor adcassfbwtolmakkaﬂeﬂ ke ®t. Collationd sfayathetit, ranplofmaishemnay) be found in
Streprostinil, nitrie oxide (NO. Exanples of phosphodiesterase

i nhi bi t or SOPRAtGRFeSUC gﬁf are not linmted to, particularly

phosphodi esterase V inhibitors such as e.g. tadalafil, sildenafil and

vardenafile. Exnuigh. esiv@iced Odaintaltienisan 4gdn YainswWilee INsdeYork 1992y, e not
limted to, e.g. bosentan and sitaxentan, preferably boset an.

10Exarrp| es r.ost | i n,anal oques, i ut .are

e.g. ilonddi %Cotlraéoﬁ oéf’f"ﬁr efientivg %’ﬁgﬁ’f‘ o@f’ﬁ‘z%rﬂa“%far?pl ‘I%‘g‘lr% RebOyork
| ower izog ageqibsy)j ncl ude, but are not limted to, e.qg. HI\/G CoA
reductase inhibitors such as sinvastatin, pravastatin, atorvastatin,

| ovastatin, ] ast va atln I tavasta na L O vastatin
O EACKaRL oy by 25K ) OB 2B s LS HUEOR BT e or
limted to, @9gs); chlorthalidon, indapam d, bendro- flunethiazid,

net ol azon, cycl opent hi azi d, poI yt hi azid, nmef rusi d, ximapid,

chlorothi aZI ﬂgﬁﬁn(grepr}éd %%?ﬂ %u o hl rglvg % En!zp(.:s'l'lzln Xmg %ﬁnt”esrs& 9’“ rrgn?&m Wiley:

peri pheral’
New York (1999);

25 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);

e AR Katritzky; O. Meth-Cohn; C.W. Rees, Eds. Comprehensive Organic Functional Group
30 Transformations; Pergamon Press: Oxford, UK (1995);



Exanpl es of other therapeutics known to reduce pul nonary artery
pressure WOAWHEA21ut are not linmited to, e.g. ACE inhi BCTEP3006(0¢M40%As
enal april, rampril, captopril, cilazapni7l, trandolapril, 20
fosinopril, quinapril, noexipril, lisinopril and perindopril, or AT

['1 inhibiéorG Wikitsas Fl@3arltam; ECWndésiaEdan Comphrdaaive argassadbs Casmistry;
val sartan and teltnisartan, ' )rost, betaprost, L-arginine,

omapatri | at }efﬁ?%gﬂreﬁﬁlq"?@& %(W%Eef ul in those patients with

resting or exercise-induced hypoxem a or digoxin particularly useful

to inprove rB.ENtTryseNl Hleningr Compethensivda Orgamic Bmtiesivy PdigdmaghPress: Oxford, UK
ventri cul ar Eﬁjkure. 25. In addition the conpounds and conbi nati ons

of the invelft?8% can furthernmore be combined with |cinase inhibitors
and/ or el astase inhibitors. Exanples of kinase inhibitors include,

but are net ARnMKafilkly0C.W. ReesBMs. 3648 hersrn e Heterticllic €hdntiktinfiPergamon Press:
gefitinib, ipatinh, atinib, lestaurtinib, |onafam b, pegaptanib,

pel i tinib, .ch,ﬁ%ga"*‘\ﬁ&ég? indutinib, tipifanib, vatal anib, |onidanine,
fasudil, leflunom de, bortezom b, imatinib, erlotinib 30and glivec.

Pref erence isROKWRIRkiOCOV] R&s; EFWO 52606, Bad 2 CommEhdrr0 08410b0A R hemisy IT;

- Indications The conpound conbi nations according to the present

i nvention céﬁ“ﬁ@oﬁgggg mﬁdﬁﬁ&&%@ﬂ?ﬁgof a medi cament for treating,
preventi ng and managi ng pul nonary hypertension. Al so the present

i nvent i one pra)\HagleHh; RIS, ISanitnes; .18 Bglor, s, [Woniedhbhsivg Merlcindl 'Gk@inigy: Pergamon
pul monary hypert i 0 nprising adm nistering effective anmounts

of atlﬁeastI%ﬁﬁ“@%ﬁﬂoﬂﬁdégﬁgfornula | and optionally at |east One
further therapeutic agent according to the invention. An "effective

gnroynt'(;I i B helitﬁtirﬁll,laéﬁuhﬁﬂg edvidwieo oynfitia dndthalblogs auserfeuteg_t opRs chie Okeanic
esired result, .0.,...10 ea revent or_. mangge seqse, O
Condi &1 onfeaptieiss Sih PURHOVERT Y oFl o SPhea et Wiiry: N el Keagents for

i nvent i onokAfmkASIRhe i TohiSWIRY: NéwYofkg ThOTotdSyRinkIPSINPLHBRRLAs; John Wiley:
hypertensjon, secondary pul nonary_ hypertension, f@%;b#al pqlnnqﬁg% )
hyper t ensNew,Yosls d¥a & sami - rewsiry Iy e yutiesisotfin g dva per sl ASerrsrdieasys
hyper 1£nS pRRPSHRNRT Xclelnfd Prks: Sl DRERICA; adnt SNk bBER el QVghAfhen Chemie
i di opat hi ¢_pul nonary hypertension, thronbotic pul nonary arteriopathy,

pl exogeni CqybemBieabThigmes Stesieattjeraary- JUrhermersy drhsessd murttic ransformations
associ at eghcMud rehichlBlrhfbist Ahidhehnhy ¥ Nehrkid! ingduakr Cold OALinEdk 'RiFinder,
val vi | ar di sease, constrictivepericarditis, aortic 15 stenosis,

car di onyofardbych derd Cagarisshen ChbmiesiBsilsteinh velidyu gapy enwawhed yengp JgotFire, and
drainage,Fgﬁbﬁgpary venooccl usi ve di sease, coll agen vascul ar di sease,
congeni tal heart disease, congenital heart disease, pul nobnary venus
hypertensi on, chronic obstructive pul nonary di sease, interstitial

| ung @P seButhersthexapewticagentsr ed breat hi ng, al veol arhyperventil ation

di sorder, chronic exposure to high altitude, neonatal |ung disease,

al veol ar - ¢aPEdhhudd IS RIASh A acsdrBiflGo G prefind 8RSRionWal Ve GRBHMY HithOfirther
20 disorders, chronic thronboenbol i, connective tissue disease,

| upus, schiempesiensenty presestly vesidde §ea), pFeveptiPTBHALY PWEPRALY AyRprtension such as, but

hemangi onpfRGien to, anticoagulants, diuretics, cardiac glycosides, calcium channel blockers, vasodilators,

prostacyclin analogues, endothelium antagonists, phosphodiesterase inhibitors, endopeptidase
25  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.



Any form of pul nobnary hypertension can be treated in accordance with

t he preseMO 0AV&H4215%nN, including, but not linmted to, nRACGI/ER20QH/010405
associated wth increases of nmean bl ood ij8r-essure of about 20-30 nmm Hg
at rest; noderate, e.g., associated with increases of 30-39 mm Hg at
rest; andExeMglee of 2BicRmychanAdsSkledkaiseiicuild, fbuk et astshmitaf to} Qliliazey felodipine,

nore at rest..  Pul nonar pertensiopn inclyudes pul nonary arterial |
hypert ensi d(ﬂ*’?ﬁ—b”‘,ngaﬁé.ecm‘g? uB‘i‘é’E‘,’“'ﬁB’i HF Fpﬁf ngaﬁgrreg,cqw§pg?t{egﬁsiagnnght heart
(PPH), i dicetpatbfdaio?AR (I PAH), fam lial PAH (FPAH). Sever al
classifications systens for pul nonary hypertension have been

publ i shed,_ i ncl udi_ng the Evi.an nclature, a Classification of

pul monar y EsRRIES é’rﬁs‘?"ﬁ?‘fﬂmg% "(“’l‘ﬁg‘g;ﬁ‘hﬁ&’ t“ﬂ%qﬁ@@?st@d ey RBYRH G, ghogrostencl,
and d gssiufeh,@,gmipﬂimoxﬁd(ﬁ@DS). See, Lewis et al., Chest, 2004, 126
73-10, which is hereby incorporated by reference in its entirety. Any

di sease PH listed jn these classificatiqn schenes can be.treated, .
managed, a ’ sEnt on.

0, GRapPIEy cblt ShoPROCISSIAEE A MUPIRIS, KOG, PGSRt BPhy EPHoRofe: Pgrigalarty
factors apfoghaatsdst ¥ ifkibi@s hitha9t g RitAMR, sdeaatil BeOvdrdenbfiiGoon et
al ., Chest, 126, 14-34, 2004, WD 2007/ 054215PCT/ EP2006/ 010405 - 20
- The following Ijst, is. the 2003 cl assification proposed at the Third
Wr | d CoanéF‘éPi'E%%?{’dP‘E}FH‘be&i‘%P“WﬁB?lP%nQF‘&H‘.’ ﬂ?iplmn‘?q R4 £-E-FoApRtan 4\d| sippentan,
vascul ar gigaasgboseanRgeni tal systemc to pul nonary shunts (large,
smal |, repaired or nonrepaired), Portal hypertension, drugs and
toxins, other (glycogen storage di sease, gaucher. di sease, hereditary.
henor rWagi%@%‘F%ﬂ%ﬂé@?ﬁ%@%’%‘é‘ﬁB@W&g fpe P mated ip. 0 & Hope ‘f"etf%?f‘isU‘g‘i and
di sorder s ¢pshbdgEt ony), associated with significant venous or
capillary 1 nvol venrent, pul nonary venous hypertension, pul nonary
capi |l l ary hemangi onat osi s,, pul nbnary venous hyperiension, t-sjde
ST ol o ORRRET 8 TRotid SBEE, MOt W gt R b G, Gk Sfictse
pul nonary jhineks Q08 QF SnStdtm] §avbikih, hypa%aNing, o, iAvatsh tuddstatin,
| ung di sease, sl eep-disordered breathi ngq,_ al veol ar hypoventil ation
di sor der s Pitaysighm Fogyadatpoélira 2t and gegiiasiatin  ude, PH due to chronic
t hronboti c and/ or enbolic disease, thronboenbolic obstruction of
pr in Bl  ExhAPRA diuratics lemblaae, Edi;gﬁ?@ﬁnmi(iﬁédctd)tﬁg.ruﬁémﬂd@ifidiizﬁ:ffnaid, bendro-
pul nonary arteries, pul monary enbalism (tunor, rasites, .foreign. .
mat er i al ) flugsthiagidg Justelazon; prigpspngid Belﬂb%lﬂh&%g‘ws fgegrid, Chiordthiazid and
conpr essi RdEhiBinR RGN iMRAS Bbetul ke HRaMNP Bbidheral sd¥RHa, fi brosing
medi asti ni ?i s) 15 An{glas{)f Ict he§above- ment | gnrg%hedi sorders can be
associated with an increased risk of pul nonary hypertension,
i ncl udi ng Exauplpeet etheraemapeuties kpownciggdiee Paimdtanrartely Rigsye ipglugy, but are not
Ei sennmenggfnigyner 0gPACE fhivibaakich sSQRMSGH], RbhipRl) aaptopfl) QilzA3tif At 8olapril,
(e.g., fibrosis tissue narrow ng or occluding _Pul nonary_ vei ns and
venul &8) ; fesinanghauinapsl sropxipriliilisiasrrd; andi neeindepsil, 8T Hlginhibitets| syh as losartan,
hypoxi a;  foleQirdafy, BtGHafl] SRORSEm, VibdriaA TR PULALERIE or A4{RbR CheSaptést, L-arginine,
i ntravenous grug abuse 1 njury; 20 pul nonary vasculitis (such as =
Wegener ' s om@patilahsexygen Partigy 1E:h\1ﬂegﬂ Snr thosss PateRty oits yestiegsiny&spise-induced
chroni ¢ brophit & gi L3 iSefuICt% ShipfovE if3hOSdntricular function in patients with
obesity- hglggc?{g}\?gean?ﬁ ?ﬁ%ﬁ%ﬁ@hﬁgep apneiaJ glé rderns;mupaﬁl rrt)cr_\lg?;/npa e W
fibrosis; righteotrdokr Bilusi | ocosis; CREST (cal cinosis cutis, Raynaud
phenonenon; esophageal notility disorder; sclerodactyly, and

L e} eang! oG 33difldn AP YoRhdiE: ERNNIGRILNENS J(fglgﬁgwéﬂtﬁﬁ%&?ﬁmh'e:ﬂ{orgﬁé‘%tﬁmed%ith

subj ect who posses tation
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, tipifamib, vatalanib, lonidamine, fasudil, leflunomide, bortezomib, imatinib, erlotinib

30  and glivec. Preference is given to glivec.



25 nor phogenetic protein receptor 11) has a 10-20%|lifetinme risk of
acqui ri ngWPeRAM /053243 ect s with hereditary henorrhagi c telPEAFEP3R6AIH0S
were also identified as being at risk fq@e-1 PAH, especially those
carrying mutations in ALKL. See, McGoon et al., Chest, 2004, 126,
14-34. Acefidlitiagst 0 the invention the term"treating” refers to the
adm ni stration of a pharmaceutical conposition after the onset of

synptons Qf pul nonary .h rtensi on, .wher eas reventin refers 30

he. adm nibs FEGROA GHOPER 4TS SRS BRSPS oph P QRS [ agutachur
patients gfa hle8ikaiRdnt BoH tioRfiy, )Srebmghﬂtﬂﬁlbﬁgmg'ﬂﬂﬁndxﬁfymjbmhmlso the present
enconpasses preventjing the recurrence of pul no en5| Or'hyl n a

ar
pati ent wHCRiens Brogides mskiods| Sfoteatipenpis ‘Bﬁ]ﬁ“g mfmafy pertension,
2007/ 0542 155K dsRARRE4ARR ctivelanoun® @R b b S5t b éd&[poﬁﬂfmdﬂﬂﬂa Phndoh gnauy
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adm ni st eﬁeéase,sﬂéb@pﬁsroedeeedclﬁmmsg,t alm&;hybm/emiiatiohehm dhironéc expogurg to high

where one dr i s admini Iered intr u and.
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achi eved by using agents and/or the|r derivatives whi ch have suitable

met abol i ¢ Axg! fhrrh b¥ @6lmonisl/ h}berb,)ismﬁ icirg b€ aadted ko ﬁdo:rdeﬂc@aslﬁ: the present invention,
fornmul ati ons. The dru |ons can a y.ner
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greater thanso Tnhﬁﬂ?'aﬂﬁbﬁ ioBerste 8.0 aséddRied withdhoteadesodf 303D @mh $lg af hudss and severe,
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same anmounts as used when the agents are adm nistered al one, but
achi evi ng pamRALSE hypbikdnSiof ¥acludes 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
30 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,
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convent i ongé | fylovalg NisBSs tth 2007 S0 | pRopidesd BN Thifd ew&ed mﬁﬁ:@w on
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septosto nd.l ung tran ntatl e a
pul monar y SOBE e e PR e A PR IbolE SRFERA LY alehl ppimonary
t her apy. arter'ﬁbeialﬂmeﬁ&?yltenfnﬂmtmmr mamslteieﬁarag:s mmmﬁ; smmcbxszs, btfsnca;mosxs X,
| east one. conpound o fd t] east ong t( el ok I%léllt
agent rrenﬂ"@fﬁg%g‘%%?fés u§8‘i°8ﬁes%“ﬁ‘ t ek TRYE d'Se8aLe O a'S 1
" Conbi nat ineaRstinite) t he purposes of the invention incl ude. SI ngl e
corrpositions or dosage forms which contain at |east one corrpound of

For nul and ast o t her ,therapeutic .agent nenti L,one
Conbr a1 @Yo The a8 R e htne] AR b B B haB Sy B AR sl 37 blitponary
at | east apgrehdial ibtledingesibjetsagevibg, regt ioﬁﬂ@ltﬁibhm tsedse (e.g., Bisenmenger

dni ni st t] tiall t
east ono TSRO Rt Fishs PO, vorlits FoRe GendirOifc PpEJRrR S o

agent nenbiAabey phlevearpasisagad v&ﬁﬂém aislem&raeﬁmﬁl divedshedis@ses unaiding alvcolar
with or without instructio

dosages or as.in endenf, unit
that t hey H5ROxig ﬁgw? wéfee%cmﬂf@n wdfarnesw&éﬁtw% nffavenons drug abuse injury;

- sepangt e phRIARYNJLBEIItHOSAGR 40 NWBgehér'sAtGdoBfEturéN) €ardlo A Stradds  syndromes);
Formul a | and at | east one_ 25qt her therapeutic agent tyr’rEntlon abov

whi ch cooﬁ@pbxsanwh@embéwhals’tlwem%@wﬂswé%%‘%59518 Qbggity-hyperyeriitation grd steep
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phenomenon; esophageal motility disorder; sclerodactyly, and teleangiectasia) and other

ibrosing

connective tissue diseases. For example, a subject who possesses a BMPR2 mutation (bone

25 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
30 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.



The dosage of each agent of the conbination can be selected with
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to 800 ny, rTBre prefe % fromb50 to . Particular preference

i s given inte the @ntiuﬁqtmldﬁtiq@s,t whigke ey hef hﬂwct Dhs;qld fopnelatigns e.g. without limitation
4{443- (4-¢

{1111 uor ofSTy RH BT coied ey caplcy il oot ganuls, Sy nees olton
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anot her egbodh B, n@c{ fo}rmaﬁamé}tarmd,ﬁmuﬁ@my ur]?t{;]edfiﬂ I@V,A,oﬂaf%ppucaﬁm

adm ni stered 1 n co lon Wt east one er therapeuti

agent in HNns &060RH753 dndt60/6h8827.0f ordinary skill in the art can

determ ne by their professional judgenent. The pharnaceuti cal

conposkti peIeteTelgler s Adinl Yol gis]
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ef f ected. ad?mmslefh‘dtsammﬁtlallyeﬁ diffelenn titre®  Agents can be formulated conventlonaliy to achieve
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
25 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
30  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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-separate independent dosage forms of at least one compound of Formula I and at least one
25 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 administere& in a fixed
30 combination: “Fixed combination™ is intended here to mean pharmaceutical forms in whicﬁ the

* components are present in a fixed ratio that provides the desired efficacy. These amounts can be
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18;3 §I-1 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
25  aforementioned minimum amounts may be sufficient in some cases, while the upper limit speciﬁcd
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
30  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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chloro-3-trifluoromethylphenyl)-ureido]-phenoxy}-pyridine-2-carboxylic acid methyl amide and at

15 least one compound selected from the group consisting of tadalafil, sildenafil, vardenafil,
bosentan, sitaxentan, ilomedin, treprostinil and epoprostenol is used. Most preferably a
combination comprising 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido}-phenoxy}-pyridine-2-
carboxylic acid methyl amide (BAY 43-5006) or the p-toluenesulfonic acid salt of 4{4-[3-(4-
chloro-3-trifluoromethylphenyl)-ureido}-phenoxy}-pyridine-2-carboxylic acid methyl amide and

20  bosentan or vardenafil is used.
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The effects of the compounds and drug combinations according to the invention are tested in vitro on
isolated rat pulmonary arteries and in vivo in monocrotaline-treated rats with pulmonary

hypertension.

Isolated small pulmonary arteries

Male Wistar rats (250-300 g) are anaesthetized with ether, and the lungs are removed. The left
pulmonary arterial vessel is dissected and placed in ice-cold Krebs-Henseleit (KH) buffer of
following composition (in mmol/l): NaCl 112, KCI 5.9, CaCl, 2.0 MgCl, 1.2, NaH,PO, 1.2,
NaHCO; 25, glucose 11.5 and optionally the compound/combination to be tested in a

concentration of 107 to 107 mol/l.

For measurement of isometric tension, ring segments, 2 mm in length, are mounted in a small
vessel chamber myograph. Two wires (40 pm diameter) are introduced through the lumen of the
segments and mounted according to the method described by Mulvany and Halpern (Circulation
Research 1977; 41:19-26). After a 30 min eqtiilibration period in oxygenated KH solution at 37 °C
and pH = 7.4, segments are stretched to their optimal lumen diameter for active tension
development which is determined based on the internal circumference-wall tension ratio of the
segments by setting their internal circumference to 90% of what the vessels would have if they are

exposed to a passive tension equivalent to that produced by a transmural pressure of 30 mmHg,

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/I) KH solution. When the contraction is
stabilized, an accumulative dose response curve of the compound/combination tested is
constructed. The stabilized contraction induced by K* (50 mmol/I) KH solution is defined as 100%

tension. The relaxation is expressed as percentage tension.

Pulmonary Artery Pressure in Monocrotaline treated rats

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

tested is administered. On day 28 hemodynamic parameters, i.e. right vetricular pressure, systemic
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Results:

The mentioned monocrotaline (MCT) treated rats are randomized to receive the p-toluenesulfonic
5 acid salt of 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido]-phenoxy}-pyridine-2-carboxylic
acid methyl amide 10 mg/kg or vehicle by gavage once daily after the onset of moderate
pulmonary arterial hypertension starting 14 days after the injection of MCT until the final
hemodynamic measurement on day 28. In animals with MCT-Induced pulmonary arterial
hypertension treatment with the p-toluenesulfonic acid salt of 4{4-[3-(4-chloro-3-
10 trifluoromethylphenyl)-ureido]-phenoxy}-pyridine-2-carboxylic acid methyl amide markedly
decreases right ventricular systolic pressure, compared to vehicle treated animals (control: 25 =+
0,56 mmHg; p-toluenesulfonic acid salt of 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-ureido}-
phenoxy}-pyridine-2-carboxylic acid methyl amide: 36,50 + 1,50 mmHg vs. placebo: 71,02 + 5,38
mmHg)‘ (mean = SEM). This effect of the p-toluenesulfonic acid salt of 4{4-[3-(4-chloro-3-
15  trifluoromethylphenyl)-ureido}-phenoxy}-pyridine-2-carboxylic acid methyt amide is paralleled by
a complete inhibition of right ventricular hypertrophy (right ventricle/left ventricle +septum ratio
control; 0,26 + 0,01; the p-toluenesulfonic acid salt of 4{4-[3-(4-chloro-3-trifluoromethylphenyl)-
ureido]-phenoxy}-pyridine-2-carboxylic acid methyl amide: 0,26 & 0,01 vs. placebo: 0,54 £ 0,04).
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sul f at e i SompA@AIBFItDEY 2 1 TRETAEIDGD AA0EB8205mg 2 Bablet §i286wE ved Tihiet D 400 mg

wat er. The powder blend is granulated with the solution in a wet )
i“zg;@é)s's

granul at i 60t ess usi ngSEP HiYh- shélap Defdoeeii . THEP B AKU at i ofte
i's finishEehiRanlt of &oppostiif-ame achi éVAL™E "snow?BdlTe | i ke 3480
consi sten ‘."’m’?m we lqgrag lation mgss is sized ysing a 4 ygsp and
then drieff THE THIH" %dgg%}ﬁ dryer ;g0 "8n inl et f?’gterrper at ‘gzmgf 80
- 100 C u @ﬂﬂ:ﬁm@ éyg'ual gk SLur e of?' 03 up to 50, P by wei gbg, [foss
on dryingjslSqheached. Thg:4§ ggranqﬂ;% are sieyged O8ing a 255,Si eve
size. Step Tabl et conpression The granul ate tﬁ;ogzg@ with
magnesi UnysikAkdfiSuidRd Cr 9asangel | 03 pgodi um usiRgea tunbl er shhgnder
for from ey 10 m nut es. gihagbl end symo spbdi vi degh.dsmig0 si ngl es1uminigs
and conpressed to tablets using a standard rot agobabdoess gy ess at
typi cal tabletting speeds of from 25,000 to 250,000 10tablets / hour.
Step c) FFimcexag:ing Alternative i:

Opadry Red Y$2-15531%*  —— 10.0 mg -2 ..
Hypromellose (15 cP) ————n ———— 6.00 mg 9.0 mg
(4.8-72mg) (7.2-10.8 mg)
Macrogol 3350—- — 2.00 mg 30mg
{polyethylene gycol) (1.6 -2.4 mg) (2.4-3.6 mg)
Titanium dioxide — —_ 1.73 mg 1.6 mg
(1.384-2.076 mg) (1.28-1.92mg)
Ferric oxide (red) ———— ———— 0.27 mg —
(0.216 —0.324 mg)
Ferric oxide (yellow) — — —_ 1.4 mg
(1.12-1.68 mg)
Weight of film coat — 10.0 mg 10.0 mg 15.0 mg
(8.0 - 12.0 mg) (12.0 - 18.0 mg)
350.85mg 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 tablef  diameter: 6 mm diameter: 10 mm,diameter: 10 mm,length: 18 mm,
height: 4.5 (£0.3)height: 4.5 (£0.3) mmwidth: 8 mm
mm )
Range for Mg stearate may apply according to manufacturing conditions
5 % Range for film coat may apply according to manufacturing conditions Fixed ratio of coating
components 60 % (hyprometlose) -- 20 % (polyethylene glycol} — 17.3 % (titanium dioxide} - 2.7 %
ferric oxide
Opadry Red YS-15531 ready to use commercial coating system.

#}

#3
10 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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Step b) Tablet compression

The granulate is blended with magnesium stearate and croscarmellose sodium using a tumbler

blender for from 5 to 10 minutes. The blend is subdivided into single units and compressed to

tablets using a standard rotary tablet press at typical tabletting speeds of from 25,000 to 250,000
10 tablets / hour.

Step ¢) Film-coating
Alternative i

Hypromellose, polyethylene glycol (Macrogol), titanium dioxide and ferric oxide red are combined
with purified water to result in a homogenous coating suspension which is sprayed on the tablets in

15  avperforated drum coater.
Alternative ii:

The commercially available Opadry Red YS-15531 is combined with purified water to result in a

homogenous coating suspension which is sprayed on the tablets in a perforated drum coater.



(1) wherein Qis -C(0)12." 1011." is hydroxy, d-el alkyl, 4 al koxy

or NR4kb, WOOUOHKE2R b are i ndependently : a) hydrogen; FPETEP2006/010405
allcyl, optionally substituted by -hydrexyy, 15-Cl.4 al koxy, - a

het eroaryl group selected frompyrrole, furan, thiophene, imdazole,
pyrazole,Vvﬂﬁghgéﬁhgz oxazol e, isoxazole, isothiazole, triazole,

tetrazol €] azol e, oxadi azol e, pyridine, pyrimdine, pyridazine,
pyrazine, triazine, benzoxazole, isoquioline, quinolines and

i mi dazopyhi mi dvsreofza@mmow@tcé”rfw&Wag:\hw&cwgb'taéaepﬁqbéﬁﬁah, polymorph, solvate,
tetrahydropyr ag,q 4t ﬁﬁagydi&éafﬁia@rﬂg of  Fastbr ¥ Rme}i@M6m thefedt! RF ARMmfacture of a
nmor phol i ne, thi'onorphol 1 ne,” "pi pefazi ne, piperidine, piperidinone,

t et r ahydr opyr i medieament foe freatingt proveatieg erumanpging of mimensex hypedension| f i de,

di hydr opyr ane, dihydrofuran, and di hydrothi ophene, - am no, - NH2,

optional |y subgtd.t; .4 al kyl groups, or WO

2007/ 01?4215PCT%E%%‘33§?8%%‘8@3-°§?0°"§%Ip%enw . ¢)phenyl optionally
substituted with - halogen, or - amno,-NH2, optionally substituted

by one or two Cl-1 al kyl QOor 5d)- a het@?’d@ryl gboup selected from

pyrrol e, furan, thiophene}jitnidazole, pyr | e
A—u E-—- B—L N
®
wherein
Qis -C(O)R,
10 Ry is hydrpxy, Ciq alkyl, Cy4alkoxy or NR Ry,
R, and Ry, are independently :

a) hydrogen,
b) Ci4 alkyl, optionally substituted by
~hydroxy,
15 -Cy.4 alkoxy,

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

quinolines and imidazopyrimidine

20 - 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



t hi azol e, oxazole, isoxazole, isothiawme, triazole, tetrazole,

t hi adi azoW@,208Ked?iaM e, pyridi ne, pyrindine, pyridazi n@CTFEN206{04@L0S
triazine, benzoxazole, isoquioline, quingline and im dazopyrim dine;
Ais an optionally substituted phenyl group of fornmula |Ixx: 10 boc
an optionally substi_{)ﬁglgd pyridinyl group of forrmula Ix: (R3 ) Ix or
an optionally substituted naphthyl noiety of fornmula ly: 1y W

20071054215PCT/ EP2006/ 010405 - 31 -
c) phenyl optionally substituted with

- halogen, or
- amino,-NH,, optionally substituted by one or two Cy4 alkyl, or

5 d) - 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,

quinoline and imidazopyrimidine;

A is an optionally substituted phenyl group of formula Ixx:

R3)

n

Txx
i0

an optionally substituted pyridinyl group of formula 1x:

R®),

=N
1x

or an optionally substituted naphthyl moiety of formula 1y:

—C O 1R,

1y

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



L is a bridging group whichis -S or -0-, pis 0, 1, 2, 3, or 4, n
is 0, 1, WOX07/0p4215 or 6, 5mis 0,1,2 or 3, each Wis i RESFFANSALI4)S
hal ogen, C _s hal oal kyl, NO2, C(0) NRARG3;C14 al kyl, Cl14 di aLkyl am ne,
Cl.3 al kylam ne, CN, am no, hydroxy or Cl-3 al koxy. each R2 is

i ndependently: Cl.5 al kyl, Cl.5 hal oal kyl .—G 1.3 al koxy, N-oxo or

N- hydr oxy, each 112 is indepen . hal ogen, R4, OW
S(O)W, C(0)R4, C(0)NRAR5, (830@, 10cyano § ro (NO2) and R4
andR5 are i ndependent rogen, Cl4-al o {RP,t o per-hal ogenat ed
C 14 alkyl. 2.The u m 1 erei

tert butyl phenyl,
5-tert butyl-2-nmethox , BN rifl udrangt hyl )-2 phenyl,
3-(trifluoronethyl) -4 chl o2aphenyl 2b
3-(trifluoronethyl)-4-bronophenyl or 5-
15(trifl uoronet hyl% 4-chl or o- 2 met hoxthenyI ; Bis WO
2007/ 054215PCTHEFbritgigEoysvhicsls -8-or-0-i 5™ £ | yorine, chori ne,

brom ne, nmethyl, NO2, C(0)NH2, nethoxy, SCH3, trifluoronethyl, or
net hanesul f onyhis 672i 3 3n&td)yl , ethyl, propyl, oxygen, or cyano and

nis0,1,2,3,4,50r6,
5 " mis0,1,20r3,

each R' is independently: halogen, C,s haloalkyl NO,, C(ONR'R?, C,¢ alkyl, Cis
dialkylamine, Cy; alkylamine, CN, amino, hydroxy or C;.; alkoxy.

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

each R® is independently: halogen, RY, OR’, S(O)R’, C(O)R’, C(O)NR'R’, oxo,
10 cyano or nitro (NQ;) and

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

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

Bis

LS



5R3is trifluoronethyl, nethyl, ethyl, propyl, butyl, isopropyl,

t ert - but yWO 200iV@3d218e, fl uorine, brom ne, cyano, net hoxyPCAGFPREN6/010405
trifluoromethanesul fonyl, trifluoronethgyy, or trifluoronethylthio.
3. The use of any of clainms 1 to 2 wherein the conpound of formula I

is also of fornula |1 bel ow or salts, polynorphs,

sol vates, hydrates, netabolites,r prodrugs or diastereoisoneric
10fornms thereof: O A-N NB H erein Papand Rb are
i ndependently hydro§en and Ci- al kyl, of formulafll is WO
2007/ 054215PCTI EP204610f0405 - ef®in t he ur, roup,
-NH-C(0) -NR-, and oxygen i-ng group—dre not to

contiguous ring cathens ofr B, rather hade 1 of 2 g carbons
separating them and 5A of formula (R) is O :

b & oL

R! is fluorine, chorine, bromine, methyl, NO, C(O)NH,, methoxy, SCH;,

trifluoromethyl, or methanesulfonyl;
R? is methyl, ethyl, propyl, oxygen, or cyano and

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

trifluoromethoxy, or trifluoromethylthio.

3. 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

10 forms thereof:

C(O)NRaRb

Aot X
—N N—B—
A H H B =N i

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

15 B of formula Il is



WO 2007/ 054215PCT/ EP2006/ 010405 -34- wherein the variable nis 0, 1,
2, 3 or 4woemelr/osuzstrifluoronethyl, nmethyl, ethyl, propPCI/HPaM0§I010405

i sopropyl, tert-butyl, chlorine, fluoring, brom ne, cyano, mnethoxy,
acetyl, trifluoronmethanesul fonyl, trifl ddronethoxy, or
trifluoromethylthio. 5 4.The use of .any of clainms 1 to 3 wherein,
each R3 substituent is chlorine, trifluoromethyl, tert-butyl or

met hoxy, AHN.foOmula Il is and 10B gf fornula I i s phenyl ene,
fluoro substityted phenyl ene or diflupro substituted phenyl ene. 5. The

use of any~qQf glains I{o~4 . wherein compoun formula | is also
of fornula X|bel pw or @ pol y
met abol i t es, ‘W odrugs or~deaster eoi

sol v dr at es,

ic for ereof: A AN NHB
HX 15 wherein phenyl ring "B" optionally has one hal ogen substituent,
Ais an optionally substiFt uted phenyl group of formula lcx:

o b b
&S

wherein the urea group, —-NH-C(0)-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
ix
5 A of formula (H) is

or

R®),

1xx



WO 2007/ 054215PCT/ EP2006/ 010405 - 35 - |Ixx an optionally
substi t utwo 2pywvasaiiayl group of fornmula I x: (R3 | x or anpoptEPesvaiolosos
substituted napht hyl noiety of forrrula_ll%:_ ly 5nis 0, 1, 2, 3,
4,5 or 6, mis 0,1,2 or 3, each R2 is independently: Cl-5 alkyl, Cl1.3

hal oal kyl , C 1.3 al koxy.. N-0x0,.0 hydr oxY, each it is
i ndependent | y: Wﬁ%?[ "’n‘,y"‘“ﬁ@g? "(ﬁ?ﬂ{’ 22% Eﬁ/g&f‘,"éq 0) R4, C(0)NR4R5, oxo,
10cyano or nitro (NOQ2) and R4 and R5 are independently hydrogen, Cl4

al kyl, or up tR® per ihaifbgpermdtind, Gtthyhlehyl,. propyl, butyl, isopropyl, tert-butyl, chlorine,
fluorine, bromine, cyano, methoxy, acetyl, trifluoromethanesulfonyl, trifluoro-

methoxy, or trifluoromethylthio.

5 4. The use of any of claims 1 to 3 wherein, each R* substituent is chlorine, triflucromethyl,
tert-butyl or methoxy,
A of formula Il is
F
F F
Clor br
and
10 B of formula II is phenylene, fluoro substituted phenylene or difluoro substituted
phenylene.
5. 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:

Q (R),,  C(O)NHCH3
A N
A_mﬁ r-d; =N X

wherein pheny! ring “B” optionally has one halogen substituent,

15

A is an optionally substituted phenyl group of formula 1xx:



6. The use of claim5 wherein mis zero and A is substituted phenyl
with at |wasioopesazsubstituent 113. 7. The use of clai m @éoweEmeisnidds
is halogen, trifluoronethyl and/or nethoxy. WO

2007/ 054215PCT/ EP2006/ 010405 -36- 8. Thé“use of claim 1l wherein the
conpound of forrmula | also has the structure of one of fornulas Z1 or
Z2 bel ow or a salt, polynorph, sohqﬁ e, hydrate, netabolite, prodrug
or di astereoisoneric forn1ther=r,. » 5or 9. The use of claim38

wherein the conmpound of for is the tosylate salt of the
conmpound of fornula zl. 10. ation conprising at |east one
conpound of forrmula | as defnmet>tTn any ? clainms 1 10to 9 and at

| east one el astase inhibitor and/or one Kinase inhibitor. 11.

Conmbi nation of claimof 10 wherein the Icinase inhibitor is glivec.
12. Conbi nation conprising at | east one conpound of fornula | as
defined in anyapbptihalyeubdtithted Byridlinyd gnpbf foahiuledx:as def med in any of
clains 10 to 11 and at | east one therapeutic agent selected fromthe
group consisting of anticoagul ants, diuretics, cardiac gl ycosi des,

(R%),

=N
1%

or an optionally substituted naphthyl moiety of formula 1y:

- O (R,

1y
5
nis0,1,2,3,4,50r6,
mis0,1,2 or3,
each R? is independently: C, s alkyl, Cy.5 haloalkyl, C .5 alkoxy, N-oxo or N-hydroxy,
each R® is independently: halogen, R®, OR, S(O)R', C(O)R’, C(O)NR'R’, oxo,
10 cyano or nitro (NO,) and

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

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

substituent R°.

7. "The use of claim 6 wherein R? is halogen, trifluoromethyl and/or methoxy.



15 cal ci um channel bl ockers, vasodilators, prostacyclin anal ogues,

endot hel i wo Anvegers st s, phosphodi esterase inhibitors, eudmrepisdess
inhibitors, lipid |owering agents, tluqrpgoxane inhibitors and other
thﬁgapeutics known to reduce pulnmonary artery pressure. 13.
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anal ogue. 2014 fddonies TAtdroi2 tnﬂow Ioalarmll,ZpulmmTeh rroivhte, hydratihametabolite, prodrug or

t her apeutic aggﬁgarle?s‘m&?%%fgﬁﬁ{m %fl denafil, vardenafil, bosentan,

si taxent an, eprostinl” and epoprostenol. -37- 16.
Phar maceuti cal conposition conprising a conbination as defined in any
of clains 10 to 14. 17. PRarnaceutical conpositi of cI al m 16 for
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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 con:ipound of formula I as defined in any of claims 1
10 to 9 and at least one elastase iphibitor and/or one kinase inhibitor.
I. 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,
15 calcinm channe! 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.

20 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.



WO 2007/054215 PCT/EP2006/010405
~-37 -

16. Pharmaceutical composition comprising a combination as defined in any of claims 10 to

14.

17.  Pharmaceutical composition of claiin 16 for the treatment of pulmonary hypertension.



