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WD 2007/ 119214 PCT/ 1 B2007/ 051328 Treatnent of early
stage idiopathic pulnonary fibrosis The present

w0 pooeni2en rel ates to the use of endot hel i n r eP€pPIBA007/051328

antagoni sts (hereinafter ERA) for the treatnent of
early stage idiopathic pul monary fibrosis 5
(hereinafter early stage IPF or early IPF). Idiopathic
pul monary fibrosis (IPF), also known as cryptogenic

fibrosing alveolitis, is a distinct clinical disorder
bel onging 0 406 BBRG!SHT Ol LISt bhirfnahy Abrosis

di seases (I LDy F 1S a Progressrve ur sedse

char aCItherprasedt 1byetttitbﬁ relaes ende ued oBerldbgicth agiep®@l antagonists
pattern of ugy interstitial pneunpnia (U P)

éh?raane%w ERmylopthsplesptmensiof gaidy pagtidiopaic n@n@a%‘g/. fihapsity
3RerBing &Oé%rl?fsjlpaggllmaq Vipflj sease resulting in

par enchyna rosis wever, recent evidence
sugge§dmpahnanmmnmamfbﬁmwdﬂﬂﬂndkokmmmMaheapmggncﬁbumﬁ@

essi v ext acel trix accumul ation, .
GLEPLER S Fouroisl Be! digpsifrdSoneatt © Jacamie i At e lune
Hhhgl(11ad). fEt Is aROREAH ik @RRRKIBLd by the presence of a histological
re- eplthellallzatlon Progressive fibrotic tissue
d’@ﬁ@i@qu uewal iinfenstigalipneemenia (VH) ocarsergicad fungHeopsynPH wasdssed to be
o R0ty M GRS R0 et Bil S HRR A GR fosis. However,

&é&nﬂ@&tldﬁféb Su%géﬂ”ﬂé |a&hébh@ﬁlslﬁ®fa6ﬁ&ﬁiéc {voued h&idg@with pro gressive
shortness of eath occurring first on exercise and

tepERcchlilar eptrix @eamysition, dgreasyhiibroblastemyeinest pelt gt cantinuous
%?ﬁﬁ@iaﬁé’ll’ %J%lpﬁd%% el Hndihal Fbe- aélﬂlteﬁa]ﬂlﬁ?ﬁa’l %Je%?ve fibrotic tissue

sease. resence o surgica

shepovitign inrtee hiteﬁrttﬁiad) gicasibf thp mﬁ@rlaardseo décreadad Wink, cotﬂ}xhance and
deflnlte dlﬁgnosis of IPF requires the follow ng

PHHSFS 8aCXPREISE ¢ Soci ety. | di opat hic pulnnnary
fi brosg t g f bl gERateAPaln of t
consengﬁém%%g?gﬁé<§né %ﬁ%&jggﬁ%ﬁhé?ggkcés%%?é@ "G nmlpﬂmucnw
a:ndglt hhotﬁwssapﬁlanat[?@swmag ﬁrgt oSesiretsy afERS) at ﬂw Eyanosm cor

|r Cri 16]1: 646; 6 The .

S Re bl SHeioBey oF O%ﬁ%vedz@% lajpirng] the discase.

pU| NMONAkYe frefatd Qpa ﬁfr@@hlﬂﬁn% Bi%f)sy %Wﬁg?th%\flhﬁﬁﬂgl@alchfppearance of

restriction of lung Capacity and/or inpaired gas

éi(lcl?hﬁlngi@ﬁmte diegnasagadPy |T¢Cfutlf§$ thg felBpeiviet(pmerigan thetboin Society.
nve

e 18g%1(thlc é)d;(lma r%t‘%ibrc}rsmh norSésS %n[d t{elagnﬁergCl%ter{lap[lc?napconsensus statement.

tfefaa Py rdcidSakicts czamS) and0thd B@ropehd Respafafcmy S6tiagMBRISS. Am J
of IPF in the absence of a surgical |ung biopsy

ﬁ%@ﬁ%ghﬁéﬁgfwﬁé2@@%ﬂéﬂéﬂﬁﬁﬁ)betmeen all clinical and

radlolo [ o LeadDi scovery
(2006), opa?ﬁ%gﬁgﬁ1#@%%%%%f?g%%éls (hereinafter

I PF) is Admsﬂﬁilqimhﬁgm Slesibh 8684 tRAtAHEIBSS bMEerRB @S restriction of

lethal di $gaseph [E@0hs bRARRRYor dcerdlidl M i
ef fectiveg, é% nﬁﬁr ?§5007/ fgég r2 prec'segcﬂﬂwly

figures for preva ence ﬁ |nC|dence of |1 PF have not

been r epotbadrmaltes\valconcativas chbduglidgriph SehipRirywdMiod computed

and 6 casesms fuhs. coul d be as high as 13 to
000, B

20 cases per 10 eval ence is higher in ol der
adul t sT h(etowmrtarfor disgdsisptIPE m theabsencovea si@Qicgklang baipsy

The e n sur iv |, aft t he
FRELAREF o p OB e Al Pl b Paro Bt Een il 5
years AdU@rdutf?foqEEaﬁﬁlsla@V&y ?ﬁﬁfé) qﬂféﬁ@thfcopdlﬂﬁﬁeﬁ%/ @ibrosm (hereinafter
survival or quality of for patients
dBFY e ntdevaseatingerelentlgssiy prlogrds@ls@ andlgthahdis¢ase rﬁ@rrwhlch current therapy

R{ &34 ahy eﬁeétpvaet |PF is an
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i nfl anmmat ory process with concurrent renodeling of the
lung by fibrosis. Consequently, it involves

W@eio7A192i4 ammat ory t herapy, includi ng corti cosP&r/mB2067/051328

10 i mmunosuppr essi ve/ cytot oxi c agents (e.g.
azat hi opri ne, cycl ophosphani de), or a conbination of
bot h. However, because of the marginal benefit and
serious side effects of the current t her api es, al ong
with sy Tnersoir Brovpeaceand ipadensg o B3 Bavsmof pyen reported.
%ﬂ%’&#en@ 5 %%Hflﬂ t5 LRPRLARG a%gld%rceaa& c&p h Yo, Uﬁﬁegﬁdcould be as high as
rotic therapy I's alne reasi’ng nmat

dépo<0 thwes por 100pi0e Bsivalgneois ﬂl@leﬂlnhﬂ&akﬂohm(tﬁrﬁdhﬁds of patients are
nunber of agents ncl%dln 15 col chi.cin
BVPEt! %531y AfrAghband inmedsse d B MU IVAYY 2 BPrrth% AiagBers af iopsy-
Qgﬁﬁﬁﬂ&hquygggﬂwh@§%%klgatlon Lung transpl antation
has energed as a viable option for sonme patients with
| PF. Tethnepres haverore sbosiothehprovd surEVallgr quelityrog dife for patients
f am f 21- no- ac rel eased fro :

shfotfe P hrtRare S et ATt duaanpmption fat I isan
VRFRRAROH br%%@srs ithZ@nkinesu rerﬁa_deling antrl lﬁng (37 ﬁﬂi’%fsf@ Consequently, it
fibrosis, cell proliferation, and renodeling, and is
pm‘@lvqsfalnaﬁﬁﬂ@romtorfmelamammddm cattecostaraidx pr oducti on
and turnover. b terin t.abol i s

i ngfué)g{esswe/xgttolom %%egts c,(o £ %IZ a r1]O]g)slr§/nn t %ng(?pho oprharmde) ora

dembarsen bNbéth SHbEwr, beeOhse ﬁfb&ﬁ@fgﬁfaoﬁdzt&ﬁt @i serious side effects of
Activation of the paracrine |ung ET system has been
dmeurront therapicsadppmvithngersinghisintedhapathegenpds pislPF, novel

STt G BRRER LYl AR, OHRRS 1, U v
emtnk] dbpasitionandndrygsemgl dol I pgaLbrodydoes, and aonpéeedf agehts including
r ol subjecfs and MA{h patients wi th nonspecific

eplshisdies Do, atsi CEPHEmMAE PTG arqoyrprgtly under
W&Q%ﬁﬁsL&}%{sﬁ%ntaﬁbﬁ Ha&ﬁ&kéﬂ és%[‘v&@l%#p@ﬁ for some patients with
Tonogr aphy as wel |l as cFassi cal ut er

tiBrogr aphy (CT) are to date together with pul nonary

assos SRS RLPmTsrabhe ST Baltier B bR Fgrmino-acid

RpiiMBaBadell Fropt MORn&SthANRY LESBINAB of TeRh&Rpbind Vso@nstrictors
start of the disease will mainly show on scan

dginowndE bilaess absotpeerelciftmosisaicelh prolliferpteons endh tﬁmaﬁ@é%@ﬁﬁ Is pro-
un |.a t ) s_hj |
%t? I%at% zié"l g%& Se%?ullape rnagtg g?ocf’%lgg cignr anscf tu}n %gli)}i er1¥1g tl?e
Mdt&bdﬁ@mfﬁﬂTb@@ﬁﬁstWOI shinfudte tSltagen @ntﬂ@s?&%érk&&ﬁﬁ&rsﬁﬁal
PCT/ 1 B2007/ 051328 3 inflanmation. At a | ater stage
gpHgaasg paeduciipn) Agation ef the prwgripg lupg kd S(YéEanIeﬂSaheen confirmed in
I
SREEY ElfBl: FRAHAREY RORRis, H7, (R0l BlocbHHERAGRAS i fmans. n
paterabivith B t BB mmtrmasmblataﬁwwtebltmlmm rad tygierlivaysimocytes,

Hone mh IeS|o s.tend to enlar time
@Rmére Mithygontip) FbpREt A Wi %ﬁi@%w@h é?m%%? 1hostsy,
'T@fu@ﬁﬁtl Edd bl YURGG Iﬁ%ﬁ?ﬁ?ﬁhe% %éhe@ﬁ'oﬂ}qﬂ pages 701
786 Schwartz, King editors 2 C Decker 1Inc
Hami | tHigh B@mixmm@n ChiapeycdomogaphpHRBET) aguahid ¢ladsad] @Jitnputer

HRCT at | obe | evel or zones with _scal es fro Ot

éora?grepl%sb@d@rm ptg Wgﬁfgﬁrew@ pymagapy funetpnigste thegjest Im invasive
Jode %0 sEethﬂet ext&l@ b tHVRE A0 dkd %ttéiﬁ?t 8 A3fin 1rtsasté\% cﬁ{progressmn.
al i opathic pulnonary fibrosis: progression of 10

H@mwﬁtﬂp i mtgstea‘t of tlhe d}sswtwﬁnnaﬁfﬂylahdwmnd@;/ scb@PBoun@9glass attenuation

b t
il S ki pS B beS PRI iRt iekise SR o forppnds histologically to

haray aREBIaP %pkﬂ%r(%ﬁs sﬁ@c%qﬁllnﬁﬁllt%ﬁdcr(ﬂ)ﬁagékawlﬁ{ ReasaRl
of ground-glass in one or both "lungs but not limted

to these features. Early stage of | PF can be nore
accurately defined as |IPF associated with no or |ow
honeyconb at tinme of disease diagnosis. In rare cases
the 15 HRCT wi | | not show ground- gl ass attenuation
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However, early |IPF may al so be di agnosed by ot her
usual diagnostic tools but not limted to, such as

wora@nat92e4 r esonance i magi ng, broncho-al veol ar PEI/ERPE(07/051328

| ung bi opsy for histological assessnent (e.qg.

surgical, transbronchial, or vi;a medi astinoscopy).
Additionally, early IPF may al so be di agnosed by

cardi o- pul nonary exercise test. 20 EEsplte | ow or  no
hifraymatinn. Vit silgPestegs sIROX-gleamnyilHrapeérsd dyimare petipulse 0pacmes
3B SRpbTRL AR RS8R A RIS I ki ggion o
I‘tﬁonthoéa@ethﬁt domnhes&td with pl?cﬁﬁrﬁmlf aitvinsys OH&ﬂi@bbrnb Wgsipns tend to enlarge

fie In a further enbodjnment, the term"Il ow
ﬁim@y OB (King It {11Fe Iigpatlic dnsrstifialmsumanies Rolmisretiish Lung

'ﬁsefé%@ fftinth e'dﬁl(flnﬁgéest 7Iﬂn78§0§&1%rtz 4%in '%ﬁlt&’é ebad B 98%er Inc

Accor to LeadD scovery di agnosi ng
géanidon-4.ondaet). ear | y- st age | PF renalns a great
chal | sent.an (Tracl eer 0 atnent
for pASCHEEC I hrangrrncg ab FOIET B8 ifbe it Stres with
Iskdled MolEW t8IBEIr-0 8ADHO w&laﬁnbr%n@ngmls (gzﬁlalt bRl dt Al rA@ﬁ@Rfe@[Flr Crit
antagonist with affinity for both endothelin ETA

&riglc Mg 2002 452 68&49he$létg/Mp rcfeal ddippathictpémepare fibrasgugrogression of
ffects n t At bi ndi ng of
Wbl o e R AR EREBTSPT Wb T g 1

hi gherEagfyfstagt by IFPOéanE)'E%‘at bes @ parattsrizdd bythé pﬂeséﬁ’ce o or little

than for ETB receptors (Ki = 38-730 nM.

IoogycombonHREF o 820sranH 31 324 as thq presgnes pﬁﬂr@amd glapfoip one or both

, f t

(hﬁrrgFLGbrlR'It Ir]%at li rll(qeﬁl] t§ tlgésg?cga%f rlg% Egglﬁ%{éggr% il?‘"l %@oﬂgﬁg&% Ia&(]‘ésrately defined

W&$Plé§l@buatteé dv1thrn02(ﬁﬂ8w hbheyoinbdit elmed)fdiis_m:ai;e dihlgnNsiBnIn rare cases the

TIHET vl Tgodont SRVSHB BT ey 2 fosacomany or riiulation.

RARRLN 81T PPt k8 pd %@Jgho% RREIQuMAE 28B4 00ls but not limited

provi di'ng strong rationale or Phase 11

norsuah st wAgnmtio |rchong'nest1mdgmgrbrbﬁ¢ho #uddlardmalgy siusg biopsheor

ULD .1 stud resented gt th can. Thor.a

EBey i B SRR B v S Babe; Via i ifasscopy).

eval ua{ddmgbrial éa'ﬂ?EIPFﬂﬁ{hSr a@sfof&fdla s QP @iB-gullmonary exercise test.

patients who ung bi opsy 9) as a proof of 1PF.

The BUlaspielom quig@eywmmwglb emrold ¢ Torcaw.drongyrondy sgill may be seen

X nd warrant further clinical evaluation of
bogﬁﬁfﬁgﬁg“mﬁﬂthls indication. A phase Ill nortality

and nmombitehnt Yowthedyydomba iBiikehoneFddntli aayis fadl@ieycomb is

| PF (BUILD—3 study} started by_the end of 2006 and is .

PSR IISHS dHg ATy Of theoyell uaredds. died dwihse smbadimesk thy term “low
at i.on,. Of f 0

ﬁ‘b v\é"gghﬁ.}) teogr )Blgshtog%’% F%é%?%gﬁ%%ltapﬁogﬁpl&gﬁ% 1 Iﬁésehﬁ T less than 10% of

rﬁ&bwnﬂlhmgka@ 2005/ 110478 descri bes the use of a

conblnatlo eni don i rfeni done an

and. boseRtLne &reaﬁfarﬁcomf%q%réﬁlwoﬁvbpam WP g -Sge ¥

q§§ghgg%§m}a%ne of a conbination of |FNgama and
bosent an f Fbmever early stage | PF is not

ment | d?mdntam (Trhdefprubismauratldwatn&m pori Al §Chass Ukarfdolvhah the United

SR KA 5 5B, s OSSR RSBt

UsEbdth ch@thdlMEET L R FENMecftoB Mhdr¥byspra@@ntinBihe dUtERAs effects of
tests 20 that have been carried out denobnstrate that

diThérBesrptag campctas wihdlehiofing of Efhktorhasly Eegnd Edf receptors with a
ginvent t o.th .

Egéllltél ﬁgﬁg ftgf F}hfog%ﬁ“Agé% %?otrll 1an% g 1(‘)% RMp ?111 % fgrs Eﬁ"B rece&ors (Ki=

pBisarIcedyt i cal conposition conprising an endothelln

receptor antagoni st and either
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pirfeni done or interferon-gamm, for the preparation
of a nedicanent for the treatnent of 25 early stage

wo giospeid ¢ pul monary fibrosis. A further enboRCTEBOT51328

the present invention relates to the above-descri bed

use wherein the endothelin regeptor antagonist is a

dual endothelin receptor antagonist or a m xed

endot hel in receptor antagonist. A further enbodi ment

of thdn Ig,cggléﬁlt st/ EHILERT ) ghepfl ﬁgacy@f bpgentan in patients suffering from
r I

KR RS AR B YR Sl S THE Hics did g show an

affeetgonths prinfahaéndpbintdsf seldet ¢apediyy. Howtcher, Bddntan showed efficacy

receptor. 2007/#19214 PCT/ | B2007/ 051328 Sgﬁ

PSR RSGRP IR 1P Heath P disfise VRTINS AToViling YEonggationale

{HEPIRROYIE RS A /rﬁ&%&l@%tudéﬂ nppn the endothelin

receptor antag nlst el ective endothelin receptor

ant agdiullsmalysis af thei BIdH. 3¢ |saclyipreseytet @t thhe\riETERan Thoracic Society

r tor t nmbodi nt .of. t resent )

(RIS ireed 43 0B o RENEE e eint A B SRR gt of bosentan in
B8&RE Whb Med ﬁﬁ% lfyl(ﬂ=99§ &S RipRSo RN AY Ahe BUILD -$ @S ¢h lung-
romtable 1 further enbodi nrent of the present

|bm;é'm proren dBF atcamexpectdde anthwemand é@téhqr lsbaicelseyalughert ef bpsentan in

gllﬁg 1ne({] 16 1t01|qe é)?}%seelﬁerg galltg gltl(? 1%%%1 stud > el e%ter?tg w1{hqblopsy proven
ar usen ri sen rasen xsenta

arp %BUH@ID& shiRfy) Bt‘éi&éd bp E70EETra006 alhca@ @aﬁeﬁt@nongomg
propyl -sul fam c

{5- (4 WP&P@%H@W éeseﬂlrez thasussrod gropipinagipy pﬁNz\QuSes%P% ad bosentan
FOCTEL YL Aol e A AR REe RPN s 10
the abﬁ@é%ﬂé@dﬂ#ﬁﬁﬂmm@mmchﬁm&ﬁmcbhﬁnmmdmbﬁpk&nubneora

or antagonlst Is selected.from dar

B ABisaR 08 101 DabeStER AP a QLI B0 10478 describes the
ROBYA c&H&BQﬁBIPof&IFnga{rﬁné 4a bR R BSPE) ngkger( édrly stage IPF is not

bromo- pyri m di n- 2-yl 0xy) - et hoxy| -pyri m di ne-4-yl
Jmentiovled @mrtble padwatiam. 15 A further enbodi nent of the
i nvention.re t he ve-descri be

l at
her e s e B i S CRyerTe & teniercdSS pationts with
Rag e B pOTPFA Ths, o Sdnt SR QS FIERY tli%ftretaﬁﬁelﬁ besant sts\%]e IPF. Further tests

i nvention relates to the above-descri bed use erein

st dgeobdsn oaArTiRONt demamtisteahat dtlerdiR/he preastewrefid for the treatment
rther enbodi nent of the present invention

szl Su%gh%ﬁe above-descri bed use 20 wherein

h on ey i tprexantHRCention réldtes eaths ubSofdres@bthelifl rdceptdr hitdgonist, or a

25% of the overall lung  fields. A further enbodi nent

d)[halfnhaéew ERTRPSHIPRONHHKLS ) ag{eégotlh@lug Ffseptor antagonist and either

SRR RaIERE W O oH Sl B0 pRORGHGF By AR Gy & roament of

fendy dage Rﬁopﬁﬂﬁu ptlnemagnfilodsisent of t he pr esent

i nventj relaje above- descrlb use

the g ol CHPRE R HUGR PO SR § Bdrc ngiescrlbed use
REfHES hARAYBREFRepBr 8adiniRis 4 g eﬁdl(ﬁhéiﬁl re@epftd%ratnha%Bmst ora
enbodi ment of the present invention relates to the

amamt@®h$mimbe¢pugenmngme|n bosentan is given to a

Pover ™ §aine g BoditbenbIanE ot TsPaisiairipabe SR vemgiribed use

RVIRS@R thd dWMBINETR Feck foRhRBgdndst i e s ARAVE ARS8k psi@ntagonist
wherei n bosentan is &lven to a patient at a daily

diod dipuls seleobElng the Eladecemiorhout a | ower starting
dose.
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WO 2007/ 119214 PCT/ 1 B2007/ 051328 6 The present
invention relates to the use of an endothelin receptor

wa@picagonist al one or in conbination with PCT/IB2007/051328

interferon-ganma (e.g. interferon gamma-1 b) or
pirfenidone for the preparatiqn of a nmedi canent for
the treatnent of early stage | PF. Pirfeni done and

i nterferon-ganma ( . _interferon ganma-Ib) can

pur chds&dth esembdhrr@drﬁféh%pr@ﬁe% upfﬁntletr gelades te;ﬂrﬁ H?@yr:idéapﬂbed use
SRR RuRL oo Byl Y B i
hion dyreis gblcctorelHBERe B €dccpoans i s either absent or

m ni mal In an e odrnegt of the invention the

honey <o thes cpedimicat ¢fihg presen fnysnt s te%tﬁéheor}fwsrdrescrlbed use
m{&%lﬁ gl éiil%rothkf"n ?ecefst%f %{tﬁgc#nst ?&E%@éére'a%mm tdh% honeyconb,

en expresse N a 00% scal e, IS present in
| ess th amhtf)era%dlmenﬂ a9ke preaant mnmn tedtss tohlamal®¥e-described use

| th 1] .1 fields. Most .
SFerep AR prdnrRlin HaSe Ol et Aonis Sgdelad i g R bnten. pbgpentan.
taf8s QYA Sitdxsditd abdsehda; TRO- 3711 UetdiShitan RIROMNIBRN brdphsulfamic
hone conb when expressed inalto scale is

pEidsEnH-dramoethsny h&r 2+ 5-brewp @yoifnidin- %orleﬁe}etbmyy]’rmssnldme -4-yl}-
t%gn a c%rnagf 2, nost preferred less than a score of
£ %n Ot 8hal feature is the presence of
groun dﬁs alrte s crabddimdat dfahe piks@d envehti®Oidatesld thalit@se-described use
fields but not limted to these features. G ound-glass
Yo thehenéarhre&m FPEPtebtazandst inypleckdr &Jﬁfia@ée%@b \m@ﬁsentan
r f

ggg}}’ ?r%{? a&gé lT%C %’YAJE E{o%ﬂ Yu 11‘5% %@ (éf%{ngo WRetyd)-6-[2-(5
rhmbmmpgnmldmmydexﬁ) ethﬂ@@-lp@ﬂﬁﬂlﬁe-@fylh-@nﬁgﬁmﬂitﬁoﬂgltm
t hi n- se t|on Cr di ol o y 1993.189:. 687-691). \When | PF
cannot® Ygthepspod ﬂt Q.’fé ¢ glieﬁqtgy IO ESHISSH] tlgﬁ/above -described use
%He?élﬁ ald dnadingli® QéCEﬁlor ar?thdcn%QtléJIScﬁént% pressed in the

ATS/ ERS consensus gui delihes, typically a |lung biopsy
is pex futheedmbadimichhaithe pifesent irtveoniorc ivtés titleaatioye-described use

RS n by hEb FRHICT of T cRas SB ARy obRfpifY

t r eat effrthet BhBSdAhOdTahe FRESR NSMAtioSfRit&BMhe above-described use
Anerlcan Thoraci c Soci ety (ATS) and the European

Reepiin hoagygosbondiBCT OERS) scamyis premeripi fesgtlian 26%y @f thepgverall lung

%O . 161: 646-64). 25 Endot helin Receptor Antagonists
Endot hel i n receptor antagoni sts, as defined

abov eA antenpassdimeiti sfahé prrget dfventdn wl:attwtesh@mVardescnbed use
useful alone or in the conbinations and net hods of
privean hongygowhon SR CROR CTnicensg PESsaipn &ass dranéﬁdmﬁrbr Pﬁerall lung
rReRPt or antagoni sts that may be used in 30 the
present invention include those endothelin receptor
ant agonfisthsr embadisechosfable prebowinveltien ethdet thehd above-described use
r r antagoni st reference |dent|f|ed el ow are
R Ip legretnchles fiehyRtonFaHId b Y PEE eGP PH67 L5 7aro to 80 %
RBETidB2047/ 051328 7 Endothelin-1 is a potent
endogenous vasoconstrictor and snoot h-muscl e nitogen
t hat issfurther em]wcbmseobf the piescnpimsmaorarsthtésaghe attmsroeiemribed use

StcrapyrHiangs BEPER TSt AL BET IS B Wi wihouta tower

angdih@stn receptors: ETA receptors and ETB
receptors, which play significantly different roles in
regul at ﬁrrtjlebrleb@rhelevesfstbr pigbetiEtvention relateirte rﬁhfcabove -described use

R BN 1SRRI EPBlent A5 ARSI 2T BR Br Pihout s lower

Twpting/ges. of ERAs have been devel oped: dual ERAs
whi ch bl ock both ETA and
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ETB receptors, and sel ective ERAs, which block only
ETA receptors. Dual Endothelin Receptor Antagoni st

W@ 200301238 | ed m xed Endot helin Receptor 10 AntRQDIB2807051328

bl ock both the ETA and ETB receptors. Bosentan
(Tracleer(r)) is the first FDA, approved ERA (see US
5,292, 740 or US 5,883, 254; incorporated herein in its
entirety by reference thereto). Selective ERAs

to t hdhEpacseridapesionirelatsh &F e apr el anendptickrBeepior Imntégomst alone
911 ] ?&ﬁl&l}{atlﬁ?hﬂtﬁl orgi ﬁgr‘ﬁhfav(g g%fe'r(ﬂl gga{rfuﬁgqﬁ or pirfenidone for

tri a SucC as SI axsenmnt an rasent an

avopepiration afitbmicdienhan fOBHE t2ABRABYT catlpdtafBOBF.11. The
synthesi s of Anbrisentan is d Cl‘lbdln US 5, 932, 730
and USHCH@CRd mtel‘ifﬁf@ns%?ﬁ%%ér% H&F HPBgYIMMEgity £a7 be purchased

3dndl cérﬁm@f’claﬁr @Wh%e zedzac%érdlﬂ{ eth? S in the art.

pyrimdin-2-y - et hoxy] - pyri m dihe-4 -amde is
descr iHaglg stage \ADIIZOM s3tebiicatddhid estdge of the divdsOaNuE cANDneycomb

:!I!U%C{VP P ohghns is eithdr'sblosTpr ipingh in & cishodiigit gf the yention the
h]bneyc%ﬂ'fb ib Pﬂe@ent% Ids§{‘h,an 1032012hé ovdalPRinp@eldsY aprefedted
13:otdiil ;.1"e ;ettfecEt tFtzAt?,a c i S Pai.

b 40 1R hogexoy whgn expreseed in & 0 tyd)EAs6H1c, iABS in less than

oy P8 30 o RSB B2 o e et e A9V
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t
sé&% 0%%’ }g}\?fe];ra‘tm‘ 1%& %Il%t (I)Igtot?? méstiaieferred ?gﬁ ﬁvaﬁ‘% g%%re of 1.
2V\2 WURddditiony feliutre is thé’prbsetﬂce of grolund-rgFaZ§attenua1xm h:dgne or both
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When IPF cannot yet with high certainty be diagnosed by clinical/radiological
features expressed in the ATS/ERS consensus guidelines, typically a lung biopsy is
performed to either rule out or confirm early stage IPF (reference: American Thoracic
Society. Idiopathic pulmonary fibrosis: diagnosis and treatment. International consensus
statement. American Thoracic Society (ATS) and the European Respiratory Society
(ERS). Am J Respir Crit Care Med 2000; 161:646-64).

Endothelin Receptor Antagonists (ERA):

Endothelin receptor antagonists, as defined above, encompass a wide range of
structures and are useful alone or in the combinations and methods of the present
invention. Nonlimiting examples of endothelin receptor antagonists that may be used in
the present invention include those endothelin receptor antagonists as disclosed below.
The endothelin receptor antagonist references identified below are incorporated herein in

their entirety.
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Selective ERAs bind to the ETa receptor in preference to the ETg receptor.
Currently, there are selective ERAs in clinical trials, such as sitaxsentan, atrasentan,
avosentan, ambrisentan (BSF 208075), and TBC3711.

The synthesis of Ambrisentan is described in US 5,932,730 and US 5,969,134,

The synthesis of propyl-sulfamic acid {5-(4-bromo-phenyl)-6-[2-(5-bromo-
pyrimidin-2-yloxy)-ethoxy]-pyrimidine-4-yl}-amide is described in WO 2002/53557.
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200 mg, or from about 10.0 to 100 mg. The daily dose can be administered in one to six
doses per day.

In a preferred embodiment, bosentan is administered at a daily dose to a subject of
about 62.5 mg twice a day, or 125 mg twice a day to adult patients.

The endothelin receptor antagonists and their pharmaceutically usable salts can be
used as medicament (e.g. in the form of pharmaceutical preparations). The pharmaceutical
preparations can be administered internally, such as orally (e.g. in the form of tablets,
coated tablets, dragées, hard and soft gelatine capsules, solutions, emulsions or
suspensions), inhalations, nasally (e.g. in the form of nasal sprays) or rectally (e.g. in the
form of suppositories). However, the administration can also be effected parenterally, such
as intramuscularly or intravenously (e.g. in the form of injection solutions).

The endothelin receptor antagonists and their pharmaceutically usable salts can be
processed with pharmaceutically inert, inorganic or organic adjuvants for the production
of tablets, coated tablets, dragées, and hard gelatine capsules. Lactose, corn starch or
derivatives thereof, talc, stearic acid or its salts etc. can be used, for example, as such
adjuvants for tablets, dragées, and hard gelatine capsules.

Suitable adjuvants for soft gelatine capsules, are, for example, vegetable oils,

waxes, fats, semi-solid substances and liquid polyols, etc. Suitable adjuvants for the
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Indeed, at a whole body level, transgenic mice overexpressing ET-1 develop a
phenotype of fibrosis (pulmonary and renal). This fibrosis is a direct consequence of ET-1
action, because there is no associated increase in blood pressure (1, 2). At a cellular and
biochemical level also, endothelin is a central mediator of fibrosis (3). ET-1 induces
chemotaxis and proliferation of fibroblasts, increases the synthesis and production of
various extracellular matrix proteins like laminin, collagen, and fibronectin, while
inhibiting collagenase activity. ET-1 also induces expression of other profibrotic factors,
such as connective tissue growth factor and transforming growth factor beta (TGF-f3). ET-
1 also increases the pro-inflammatory effector, nuclear factor-kappa B (NF-xB). In a rat
lung model of fibrosis (bleomycin-induced) there was an elevation of ET-1 levels prior to
an increase in collagen content which, along with its localization within developing
fibrotic lesions, provides further evidence of a pro-fibrotic role for ET-1 at an carly stage
in the pathogenesis of bleomycin-induced lung fibrosis (20).

Bosentan, by antagonizing the profibrotic properties of ET-1, prevents initiation of
fibrosis (3). Bosentan in cell cultures decreases collagen synthesis, increases collagenase

expression, inhibits extracellular matrix deposition (4) and reduces NF-xB expression (5).
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Experimental setup for the evaluation of the antifibrotic properties of bosentan and

of other endothelin receptor antagonists

Experiments were performed on the mouse embryonic fibroblast cell line Swiss
3T3 (Deutsche Sammlung fiir Mikroorganismen und Zellen, DSMZ ACC 173). Cells were
starved for 24 h in serum-free medium or medium containing 0.5% serum followed by a
24 h incubation with endothelin-1 at a concentration giving approximately 50% or
preferably 80% of its maximal efficacy, in presence either of vehicle or of an antagonist at
increasing concentrations or an antagonist in combination with Pirfenidone.

Potential cytotoxic effects are excluded by assessing fibroblast proliferation using
the MTS reagent (21). Collagen neo-synthesis by fibroblasts is assessed by measuring “H-
proline incorporation (22).

Several endothelin receptor antagonists have been tested according to the above-

mentioned experimental method.
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Al'so included in Table 1 are the follow ng ERA s:

Alxpas@attalresdtsosent an, tezosentan, clazosentan and

propyl -sul fam c acid {5-(4-

br ono-pltgaydl) cﬁﬁﬁ@mb&elbif@ﬂ@y Apfdsi¥hding-SAviyd IKYhoedd @bt} onic
yrimdi ne-4-yl}-am de. WO 2007/119214

ﬁ%whlm@lw ngﬁgtlonsiemeatrﬁﬁ@ﬁt ofdi T-d irsoHaganeo-synthesis was

]
SR an B AGAN POl R Bnck R R oTET PEESES bPraxinpal stfect) of
d)e}zlemM Uging a\cancteeftmti@f oﬁ‘ BTilarfd, nMECuoli thgbeldbWwenagi@ened endothelin
i ght, sex .and nedi ondi ti on of the subj t he

g%%@rqr@g}tas?mftﬁ @vebea%%%f ?%r ntagepige pStomy on -Ea{aiwéﬁaﬂagen
fe69 ﬂ@éfs Lﬁ‘g MisRbwd £ egi’ésé’rﬁatl@c' Whst IF@slpgﬁsretdu?\!‘éls Fbr a selection of tested
endot hel i n rece tor antagoni st e oyed, and thus
rramnpoands. Whejslnymalﬁ( fdasdvgn thoed eadmﬁldnrsteeemdr anpaganists is presented in
E&%\zct of about 0.001 to 100 ng/ kg body wei ght, or

en about 0.005 and about 60 ng/kg body wei ght,
or betyweesnciRRuhatQ1Qdst@nsht ks @0 riﬁ’(a%@m@@ET RO, collagen
or between about 0.015 and about {
wepghinthesdy todseliseryabitsouritio G5 valbes @b@l@g fl:mn ﬁ%nfdgto 368 M.
wei ght, or between about 0.075 to 7.5 ng/ kg body
wei ght, or between about 0.1to rTg/ kg body
wei ght, or O. 15 to i—ﬂ%&a dy wei g
may be appréé-’rolvﬁ uéso realﬁg&%s Btk 6819%@3.0911%%@8@5? ynthesis in
ant agoni st that is adnini st ep&d ibepblaskian?) subj ect
typ|ca||y will r nnpfrnmahmn‘ 0.1 to 2400 , or
from about 0.5 tpCommandyy  or  frdm d6a®GMO_75 to 1000
ng, or from abou Bosemm to 1000 ng or £tom about 1.0

to 600 15 ny, or L €emiddoyt 5 ny 1o 500y of from

about 5.0 to 300|MEbUsgHant y om abouf 10 rﬁz;? to D00 ny,
or from about 1009100 ny  The|daily2dose tan be
admi ni stered in pH&EYH six doses m a
preferred enbodi pRiRts""¥osent an i sladm : at a
daily dose to a SAWPEEE of about 62. 53¢y twi

or 125 Ci%[” (éln%‘ 1 da rop 5161[1 cﬁpat{? @rhr(gno pélgqyl-h,?éZ (5 bromo pyrimidin-2-
endot heI in é’BlP’é‘/ll PG shY s %nd t hei r

pharmaceutically usable salts can be wused as

Fedk GRTERbif S of Iﬁrf&ﬁ@otfec(‘s P-Qtl1 86OV dre in antagonizing ET-1-
preparations). The pharmaceutical preparations can be

a@ﬁncnd selgen nemsprthesid was tesieh Tasthisreal) @br@blagts wicre trépged with either
SBhElgbeRE EXDSGF BaNonsT LEbIHL < GRL STBRST Gpscitin and
pirfenidone for 24 h followed by the determination of collagen neo-synthesis. Figure 2
shows the effects of the different compound combinations in ET-1-induced collagen neo-
synthesis.
The results show that 1 uM bosentan alone reverses ET-1-induced collagen synthesis to
baseline while pirfenidone alone has a 55 % inhibitory effect on collagen neo-synthesis.
Combination of both compounds has an additive effect on collagen neo-synthesis leading

to a 33 % drop below the value of baseline synthesis.
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suspensions), inhalations, nasally (e.g. in the form
of nasal sprays) or rectally (e.g. in the 25 form of

WG pPposi2tpri es). However, the adm ni stration CRCI/EB2867/051328

be effected parenterally, such as intranuscularly or
intravenously (e.g. in the form of injection

sol utions). The endothelin receptor antagonists and
their pharmaceutically usable salts can be processed
wi t h pharmaceutically inert, inorganic or organic

adJuvaﬂhﬁc$%g“EH&3productlon of tablets, coated
t abl d hard gel ati ne capsules Lact ose,
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fi ndi %Eenmw SE kS aun TBE B o1 At alr quHiPngifher via a surgical
SRAO8iBEdy dF WIRAEGRE @6ne ﬁ@&l@g@bSE@A@S/médlﬁ%qs @H’Qi’iﬁ (see above). The
because "endot helin-1 (ET-1) has been shown gf
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5 re.dr used to target and inhibit the action
el TR

Usffective in treating early fibrosis.
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t - 1§ .2 ' vani I -
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Pt sagtione dbbaofistidy thedicatipn andhadat least bye S@lalg@ost basclimgvalue for the
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30 Bosentan, by antagonizing the profibrotic

properties of ET-1, prevents initiation of fibrosis

(3). Bosentan in cell cultures decreases coll agen

synthesi s, increases collagenase expression, inhibits
extracellular matri x deposition (4) and reduces NF-KB
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bosentan in vivo is a potent anti-fibrotic agent in
woanroulani mal nodels of fibrosis (6-11). SiPCEIRRI071051328

is a central player of fibrosis, the findings with

bosentan can be extrapolated tp all other antagonists

of endothelin receptors. For exanple in cel
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[ owed by a I ncubation wth endothelin-1 at a
concentratlon glVlng approxi mately 50% or preferably
80% of its maxi mal efficacy, in presence either of
vehicle or of an antagonist at 25 increasing
concentrations or an antagoni st in conbination with
Pirfeni done. Potential cytotoxic effects are excl uded
by assessing fibroblast proliferation using the MIS
reagent (21). Coll agen neo-synthesis by fibroblasts is
assessed by nmeasuring 3H proline incorporation (22).
Several endothelin receptor antagonists have been
tested according to the above- 30 nentioned
experimental nmethod. WO 2007/119214 PCT/1B2007/ 051328
21 Experinmental results: In this cell culture nodel
of early fibrosis using Swiss 3T3 nouse enbryonic 5
fi broblasts, the concentration-dependent effect of
ET-1 on col |l agen neo-synthesis was neasured, and
yi el ded an EC50 (concentration of ET-1 giving 50% of
maxi mal effect) of 0.24 nM Using a concentration of
ET-1 of 1 nM (EC80), the bel ow nentioned endothelin
receptor antagoni sts were anal yzed for antagonistic
activity on ET-1-induced col |l agen neo-synthesis.
Figure 1 shows representative dose-response curves for
a selection of tested 10 conpounds. The sunmary for
seven tested endothelin receptor antagonists is
presented in table 2. W conclude that all tested
antagoni sts fully antagoni ze ET-1-i nduced col | agen
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neo-synthesis to baseline values, wth I C50 val ues
ranging from59 nMto 369 nM 15 Table 2 1 C50 val ues

w@tooditif2et ent ERAs on ET-1-induced col |l agen  PCT/IB2007/051328
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Yrs years, % percent of predicted value; TLC total lung capacity; RV residual volume; FEV1 forced

expiratory volume in 1 sec

The only remaining logical explanation was that these 2 groups differed in their

HRCT at presentation. Before undertaking a central reading of all available CTs, the

following hypothesis was

Three possible explanations were tested why patients with SLBs would have had a

built.

better treatment effect than those without:

.
.

difficult to make a confident CT diagnosis

abnormality than

the others

With these in mind, we formulated the following hypotheses:

Patients with surgical lung biopsy had little or no honeycombing
Patients with surgical lung biopsy had less extensive fibrosis, and therefore more

Patients with surgical lung biopsy had substantially more ground-glass

Extent of honeycombing in IPF is a predictor of non-response to treatment.

Extent of ground-glass abnormality is a predictor of response to treatment
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wee@diiced val ue; TLC total |ung capacity; RV PERIREH051328

volume; FEV 1 forced expiratory volunme in 1 sec 10 As
seen on Table 5 the only obvioys difference was that

the non-SLB patients were older than the SLB

patients. The | ung functl on tests were well bal anced
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gfl%%ﬂ?%)é(é@%_ﬁ@@%&f:S@ﬂa}s Vé:gglﬁg &\9 1‘%8611%64%§Z‘%1§10 a%soo'r%he absence of
heNdy c¥mbBv&e (Borfg BedRtBdoda t@@eftﬁ%ﬂt drRBU b besnfadras WHIICR the

one bosentan patient did not have a post baseline
@rddoprinant dstrsmgionei rbirivekityyeelr-pleusd perdiféese opxial peripheral vs.
rteegl cted value; TLC total |ung capacity; RV residual

r?e FEV1 forced expiratory volunme in 1 sec The

onl Yy IRRRiw 166kddag itealcoexPbiftticl mbiag (MORYs. &ﬁ?ﬁt&fatrﬁent effect
roups differed in their HRCT at presentation.
3%%? trakevigthat HErcpes irfespefitivg obtheaiopd oy SLiBaey not @r@nter 'the BUILD 1

tesEEiPrJans [l RWRG R Qltegfgr?é\;\% ef@@& (LQTHUIVE HSIU] Eﬁgﬁﬁgé ﬁv\}'ggl}sg observation

anations were teste atrents wt
hmseioha&rahe fedure of groaadmt oﬁbﬁmhhe HIRAGT . ﬂﬁnefgure suggests that the

vvlthout Pati e th surgi cal | ung bhiopsy little .
SRaxigalERE) ey ﬁgﬁteﬁ@ BRI S oGH YPALD PR T Y i gl Seore i
Rty dR9nBN08NSH HE chiirld rlﬁi?g ﬁeld@ﬁfﬁ/&ﬂ G &fﬁﬁﬁldgﬁﬁ SC&I% is present at
difficult to make a confident CT diagnosis Patien
\Natltntspmsgntgad)n [Ta digoircogd soysugaests tbstha maxahdllyrqatm@t effect of bosentan
% aclllueveg 11%jl Sa?tients for whom the HC score is up to 25% of the entire lung fields and/or
when ground-glass score is present at patient presentation. This treatment effect may have
been obtained also on top of background IPF therapy such as interferon gamma 1b,
pirfenidone, imatinib, tumor necrosis factor alpha blocker such as etanercept and N-acetyl
cysteine.

In conclusion, the analysis of the BUILD 1 data demonstrates that the dual
endothelin receptor antagonist bosentan is mainly effective in the prevention of clinical

worsening in IPF patients with early disease with low or no honeycomb on HRCT lung

scans.
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or without a | ower starting dose. 5



