WO 2012/ 028614PCT/ EP2011/ 064906 -1 5- HT2B RECEPTOR ANTAGONI STS FI ELD OF THE
| NVENTI ON 5The present invention relates to novel fluorinated piperidine
deri vat i We® 20eMi28¢14ant agoni stic activity at the 5-HI2B PeTEPR@N/064906
pharmaceuti cal conpositions conprising these conpounds and their use as a
medi ci ne. BACKGROUND OF THE | NVENTI ON 10Ci sapride is a serotonin 5-HT4
receptor agoni st useful as a gastroprokinetic drug. It interacts
significantly with several other receptors such as 5-HT2A and 5-HT2c; D2L;

5-HT3A, B; Al phai A, Al pha2As-ApHhRES EPFTOR ANTAGONISTE®S W t hdrawn from sone
markets in 2000 due to reports of sudden cardiac arrhythmas. At the origin

of this side effect is drug+nduced—OFprolongatienby bl ockade of the hERG

pot assi um channel 15 (human et her-a-go-go rel ated gene). One of the known
phar macoph QEE& bl ocker conprises a hydrophilic and a

hydr ophobi gﬁr?l?‘l‘]gioyﬁﬁ n ed'eg?ﬁgﬁrlﬁ ddl e part having a basic nitrogen atom At
physi ol Sgi cHite pyegent ineenfznsi reladste ogeal flusripated pinatidide deravatises kavotaed in
cation-Tc I fgloaktit Q&ix)ﬂyteﬁ'tl@i-@%réc_@ﬁtbﬂ%&nﬂc&ﬁid&l L SN Es €baphaghg por e.

In order to | ower the pKa value of piperidine nitrogen atom and thereby
reduce 20t HE%E WBIFCHBGRIGHIGT Badsddl¥ficiifie hERG channel , derivatives of

ci sapri de were prepared wherein 3-nethoxy-pi peridine was repl aced by

3-fl uoropi pgridi Al iperidine. SUMVARY OF THE | NVENTI ON
25The pr esgﬁ‘?%@gﬂ%ﬁ%;{@ hﬁk@mund of formula (1) or a

ster eo_clh)_em Ciahpndeiis e seotonirf HHN,trb@paofgombterseiuhafy gmmp@b@ﬁn dorg. fl uoro, or
an addi tiony galb QL; ifﬁghﬂ'f{wﬁh%g\?errﬁ%fthe%@ece tors sdch!ak'%ll—'i’f‘}A' ang SQItIT;[ h%zp
invention is a p%ar faceut 1 ca conmposition Bonprl sing a pharnmaceuticdlly
accept abl e ThrsierAlgheiaafiphefs. Phehacomsodiphecddswps webidasyeom pgme

illustrati ofﬂalqz%tﬁtmQ%}ﬂgﬁbir?ggﬁgﬁﬂgwg néiQQ”RPﬁfetoiri%Hldmgﬁ sk bed

m xi ng any o e - 2 _conpounds descri be
above and aefffﬁawr?ﬁ%weaz 42 pa@e%%:ﬁé%g%iﬁ&e?f% e hEfeR n%swgl t18¢lnvent i on
i S a priecesguinan ethekhR@-@ fehddd@mel Onealf tiedtposi ghaohaph@ies 8f APERGXI ng any
of the compgqund escribed. aboye, and..a_phar maceut.i.cal | centabl e carrier.
erml i Fyi RN D Er oSy S FuPREE o5 R PREBHGHE Boiehy RGN nfufiey Ly

t he 55- HT2Bardweptes baszonpyogai atgmadhphnisslegical gH theebasighiiteageniinproteatedher eof
a therapeuti&al iRl & Edrth- AR AT iﬁE’r Pész%ﬁd&éé%%ﬂﬂ?e HHRG channel

phar maceuti cal conpositions descri t)e al oze‘. ) Further exenp |nfny| ng the
i nvention ataenBtorderstodewerihe BKe ivalye ohBIPStdme Bitroges gogt, and ghepetygedise

admi ni steer i g likelidod WobRRkadebMBERER Behtfel AletiDaNRRP 8P EkgR deYvekd pRDAREL | Ve
anount of ang of the con%oun S or ph rmaﬁ)&%hcal con&gsm ggs descri bed
above. An e¥HSTBne-BEORE PIRFIEHEVE TFIda t-Hod°'GP'PEH Fiaﬂ‘ég “di sor der

sel ect ed f rdiffruddopipgridimp. consi sting of pul nonary arterial hypertension,

pul nonary fibrosis, irritable bowel syndrone, cardiovascul ar disorders such

as chronic heart disease, congestive 15heart failure and hypertension,
conpri si ng SAMMAREOMHHFINVENEIO®: i n need thereof, a therapeutically
ef f ectixe ammuibsl idBitid cohBan€ QERRNAMR AfoRAAA MRCeut i cal - composi ti ons
descri bed above. Anot her exanple of ,the Invention is any of the
conpounds descri bed above use in treaty gl nonary arteri al
hypertension, pul monary filresis.~{rritabl§ bowe| 2Qsydrone,
cardi ovascul ar di sorders such a® chroni™ hear congestive heart
failure and hypertension, in a subject in nee {) B & TAI LED DESCRI PTI ON
OF THE | NVENTI ON The present invention is directed to ounds of fornula
(1) as defined 25herei nbefore, and pharnaceuticéfd y acceptable salts
ther eof The,Connesdami@ily iQ@mBHcaofh thedddf, RAEGE | ve antagoni sts at the
5- HT2B r ecept or. | h an enmbodi nent of the present invention, Ris
fluoro and RAehYEMsBMAIUPL. 8T r acenmi ¢ ni xture or an addition salt or a
sol vat e t hedneflldition salt or a solvhte teétesther enbodi ment of the present invention,
Ris fI3L(1)oro and the conpound 30has an optical rotation [a] = +14.10 (c=0. 3,
MeOH, =598 nm 200Q),

Mlustrative of the invention is a pharmaceutical composition comprising a

pharmaceutically acceptable carrier and any of the compounds described above. An

illustration of the invention is a pharmaceutical composition made by mixing any of the



or an addition salt or a solvate thereof I n anot her enbodi nent of the
present invention, Ris fluoro and the conpound has an optical rotation [a]
= -14. 4 (weQo/02860H, = 598 nm 20C), or an addition salPCT@mP2@&1186i90@t e

t hereof -3 I n anot her enbodi ment_pf the present invention, Ris
hydrogen and the substituents in position 3 and 4 of the piperidine noiety
have a cis orientation, or an addition salt or a solvate thereof

I n anot her enbodi nent of the present invention, R is hydrogen, the

substi t uent nRodn@PSdstiiddl aboddhdla PhardeuficPIer AddbmableRheley. 1Nadatiag ehes

orientation and. the conpound has an.optical rotation [a] = +39.8.(c=0. 2,
VoK, o 5ognITongTy PRORS W fa o] OB Pt xing and;
anot her enbafdtheremhpainds Hescpbabdnive iand e phararaceRicaBy hywdpayrcarrdie
substituents in position 3 and 4 of the piperidine noiety have a cis
orientation and Exenpidyipetiredint@tims aashmephiods ef treating tai dosordeajmediatekbbysthec=0. 2,
MeOH, =598 : it I [ : her
enbodi mesnt 85o t%%g&gétgrs’g%?%?%@ %?Iitﬂgﬁae%?%ggaﬁ{l} rSS@nn\égigw% g‘agﬁ{% %‘3‘1%1322 ts in
posi tion 3 ¥Fgtine sovref gny et thaicadpawidstoy Phapacenticakgpanrositions descobed or an
addi tion saltover a sol vate thereof 151 n another enbodi nent of the present

i nvention, Ris hydrogen, the substituents in position 3 and 4 of the

pi peri di ne noi etRurthay exenplifaing tios ineaithi spnmethddt beinhibifieuhd SHEB,zan opt i cal
rotation [a]l. =.+19.2 (¢=0.4.. MeOH .= 59 20 Q n_addi.tion salt or a
ol vat ot haregior Sopridiabdininlile S 8 33beTh pbctiereREo BREDEARYent on " R
i s hydridgemgfiachiee smpgttiof aenoSthg Comppwsistor pharBrageidic4l afmpdsiiops desciibiéche

nmoi ety haveyg irans orientation and the conpound has an optical rotation
[a] = -22.8b?c:'0.3, MeOH, = 598 nm 20C), or an addition salt or a solvate

t her eof AsARBLAfpIRRF B inddhBioh UM @ trehtHRR distd detedelkRHITMAS tIRF €
signifi cantg% | ess, %Ote t hERG channel bl ockers than cjisapri.de @gd t hus

much | ess |$KBP §ORSETIES G5 BUIFIONEY; HigHa LRy PSEERsIyh BROMYALY BRoSinEaRE edl y

t hough, t hebovat epiddomaf datrdibtdsesdacdissigersisiichvardhenific WayiSdisas@sohgesyive! d
conmpounds W t . more . selecti.ve profile. AfLfini.ties for 5-HI2A and D2L

r ecept gl(r%s ??%Hrﬁé%e %P%ﬁ R AP T POMPLG N SmRIipirtne [0a il ﬁf—‘gg{ ne&é\ OFAYA, @

Al pha2A, Al therapewivdllneibéraRe ameoaiifang of Heycostpownds arrpbadndceutacat educt i on. The

only e_xceptg{o%boué%iohpges%f)é@égoy,e.f or the 5-HT2B receptor which increases
significantly. 5- HI2B receptor antagonists are indicated for the

treatment or thespsigveRhndlR GfthOHERIA Y afY bethb %bm?éﬁﬁ}ﬁi@'fd%m’ib@di' abful fgpnary
fibrosis or irritabl epélfowel syndr, .. Pu] nonary ar

ri al .hypertensi on nmay
be i di opat h{s¢ M {EFHNE PR MORATY & %réaéﬁ%{t’f‘é”é?n\ﬁﬁoflhp PREgTY }é%%%éfé%gﬁ%ﬁo‘ﬁ%l H Vv
i nfectizon, whdtse:, odrdkebicalan dihottdss such asreyroalcdeat disassocingbaile\Meltt heart or
| ung di seas such.,as chr.oni.c obstructiy ul ponary di sease (COPD), WO
2012/ 028614%@1"]'[/6@53¥R7r%€ﬁ@8€n-afu§ﬁf%lps °F P%feolr{ﬁng di sease or chronic
exposure to high altitude. Pulnmonary fibrosis is characterized by chronic

i nfl ammati op ngLEﬁpgEgéﬁltls?%gﬁf{)ﬂﬂ;gqﬁ};@gg?%NeoI ar walls, with steadily

progressi ng dyspnea, res from oxygen | ack or right

heart failure. ITKd $aRheinRONRIn i§ VOB dotnRubd SMToEmMR )Rt Lamrat ory
di sease _bcharacterized b

abdom nal pain, altered | "habits nsi sting
of di ardhea "B NGRS ?Iwaw'%/aatﬁawlﬁag&ﬂw%&lﬁaalﬁéﬁﬂsvfggfﬁga@m %4@8? forpufa
common di soipgt syikettheanpyaidphitei oHIG @aéptbasi s. The 5- HT2B recept or
ant agoni sts nay al so be used to treat cardi ovascul ar di sorders such as
chroni ¢ heart dilmeasmbodonge st theeréseatr hvémionuRes Anarotang ¢t @mgioond 1510
DEFINIETI ONS o mie mi%ﬁﬁe I)Ie£I{TAdd§t;'HH s%gtor a%élﬁut%%ﬂe@%e' n, refers to an animal,
, erably a

preferably a nmama nost pre uman, 0 is or has been the object

of treatnent, obgenyalkt GbMimeN PG thdBbent %ﬁ%ﬁ@oﬁ,%i{?ﬁh}b?@é@&ﬁé‘%&ﬁﬁéddﬂ

effective amount” as used herein, neans that anount of active cohpound or
phar mac¥ut i hagian ggtical retaten krlitr 415 65508i MeQll.dat >4 nHedi’€dnal response in a
ti ssue syst@&inn additizalsal®br Husadte thsadofi S bei ng sought by a researcher,
veterinarian, nedical doctor or other clinician, which includes alleviation

of the synptons lofanbther einbedisentosf the preseheinveaiiog R is dabetdand@édsonip@dhdher ei n,
the term " commoghlilsMotaliSh fAEN9ER LD $NGREPASS DeRIPHSE),

or an addition salt or a solvate thereof.



conprising the specified ingredients in the specified anounts, as well as
any product which results, directly or indirectly, from conbinations of the
speci fi edwDngradd@nt s i n t he specified anmounts. PCITEPRA 1111064966

appreci ated that some of the conpounds agcording to formula (I) and 25t he
addition salts, hydrates and sol vates thereof may contain one or nore
centers of chi rallty and exi st as stereoisoneric forns. The term
"stereoi sonmeric forns"” as used herei nbefore or hereinafter defines all

t
possi bl e st er eoi mQMBIHeE ehBé AT bahe pﬂeeerﬁmamds{@m@fo@emndmef ornul a (
and their ad |t|%g salts. "ﬁayagﬁoﬁgﬁ Undess ot hgﬂrw se. menti oned or
i ndi cat ed, TRIEFHLHEWRSLjon e RIPSHAINE MR Gav e S CEEMEHY i xt ur e of
al | possi bI(ﬁasmtareldEmnhehtmcalscblyateslmtrmf c forns, said m xtures containing all
di astereoners and enantioners of the basic rml ecul ar structure as well as
each of the indiliadgther embediment didherpresent orvénimen, tRoisthydragem the jubainidenthei r
salts, sol Vlﬂt %%tloﬁgtéﬁﬁqrﬁf'tﬁé erﬁdlﬁ@moiet hav%sds Qbﬁéﬁﬂl datnﬁ th@&ﬁn AR 10%

preferably th 5% rticul ar ess t % and nost 35pre erably

| ess t han 11%S@f1 OPH%a 6@%@11 E%erﬁ%f?" (c2 2Mf§>/fb28% Ay 29560411/ 064906 -5

Wher e the cempadidionasieor dkslgatt ehdrddfs | nventi on have at | east one chiral
center, they may accordingly exist as enantioners. Were the conpounds

possess two or nra@othei edbodimehtesfihe pﬂwgnt Iifafsén‘@(dd[Rt is iyditoloyn, @h¢ sitbsttsients
di ast ereomgg s, Lk anh% o%ltl ﬁgrﬁiltﬁeo C(i)lett Rlved %1%81!" 1G04 SO e &1 poun)cit ures

t hereof are" ncomnpasse e of resent i nventi on.
Preferafly, hameroetlcallrcbtetlmivdmjﬁd 5°5(0Tﬁ 29deHas —aSr?SmIarﬁOl Gher, the

enanti oner &sdnpdrdgﬁﬁ,gtsal%rngleﬁgmelr&ﬁcer| c excess of greater than or equal to
about 80% nore preferably, at an enantioneric excess of greater than or

equal to about 9Q%noftFer @m%cﬁﬁl@ﬁ@&‘tk Bitekdnt mv’éhn@kﬂ R%@%@Hﬂo%@i@ﬁﬁ&th@xcess of
greater than ot ggual to. agxt 9%4 nor e pref era%@g Sti at an

enant i omer | HOSHEELS ingrosgiodzy i 4 pthe Bwe@al&amey b tiRnsointationy

pr ef er abl y, orain addit@enanit boaeslvate éet@ds of greater than or equal to about
99% Simlarly, wherein the conpound is present as a diastereoner, the

di ast erléoner i s Iprapsthet embodmen dsh@plemmiﬂwcn‘e}om@eis hgflroge ahesubstimantsr
equal to abgup,Rye aﬁﬁﬁ%&@q@%@éﬁ(ﬁhy < AARDHEAIRL fnHE B8Rp0InaT Cat er

out refera

than or equal to a | ast er Bomer i ¢

excess of dreaneptiedapfaben byual!: @BB&tMﬁ’% MroPe8 nBp?&r abl y still, at
an di ast er egQRIrHdaitnGes or Rkolgste Mpsoft han or equal to about 98% nost

preferably, at an diastereoneric excess of greater than or equal to about
99% Furt her nor eln another @fhbédiﬁeﬁtrc){&h@bﬂeké’iﬁ ufvehm‘n fRois htyhle)géﬁ) rm@sub@ﬁtueﬁtst he

et addd | ienacE dadn qrabeorBinY Rl & oatR cBi e ukOt SRBBtME o
t he presenthasrau@ptwaimotamynBﬂﬁ)ﬂm%’(ﬁbwﬁé\de@ﬂhwgm(%%),, hydr at es) or
commDn or gagi ¢ aﬁlﬁftﬁéﬁ@ﬁl?or@@&ivét??ﬂkﬁé&l vates are also intended to be

enconpassed wt he scope o I'S invention. For use in nedicine,

L he salts of thesgomRouRds tlféfﬂtfotﬂfnﬁteﬂ Qiéﬁ;lglﬁdeodbrirvﬁﬂcl@ers atr@s1gﬁ’iﬁ1&:%lycless potent
"phar maceut i cal | é’«} accept ab%i(é'1 salts” owever

er salts ul in

the prepar s cBinnebhaekes aaewréﬁer@ (thus Rpeh Rrsaely Breagre ‘B?lgtl 5
ph?r mac%ut Ih Q@p&(}‘loﬂ@&@@ﬁemna@déteﬁﬁl tthugthlhd @bé@oMﬁmﬁacetmhgcai wlfoa@ oaps ab: e
satsotec de. aci ition or xarrpe
e for med by MV Soue ey Sinarm o S e s aTaAR AT e B it S
phar maceut |1(caéptgrs douephaignefiaoild, addhr 381 Thydr ethlgrAlphag, Alphsil Nphaﬁs aci d,
fumaric aci e I id, citric
acid, tart aél’:hl cﬂghd%a%&g{oggotr}%?%g}gdg? g?reﬁ‘&kﬂa e gtan ng P@y eggéﬁ%&e(r}snglr%e wher e
t he 30conpoHfisisy Bifﬂﬂﬁh%mhvé@ﬂepf@ﬁwélbﬁrllrlgméﬁlﬁe&élg@lﬁ@amﬂﬁ ety, SUI tabl e
pharmaceutical ly accept abl e salts thereqf g%gl ncl ude al kali netal Its,
e.g., sOdi um or Pbtlas ECERPE HIRIONISE w5 indieat therfEqatinend f ¢ preve@tlone | ci um
or magnesi usnlahir§ artami @g&ﬁ@smr ﬁﬁdlo%ﬁymlﬁ6$1§ alblkletabllég)@WeCsy}ﬂdgﬂﬂéjS be g., g

ni um sa e acid e use

t
I e o ¥ TR BB Rat R peuensioy may FRAERNG il 3 af peefaSel@bene, “or e

not |i m t edditaasestsneh hioHI'bwifagionaoetseef acitdn dRjgR- di rody dsobe aﬂsectlat(ed &aihd,

acyl ated a : ol i | L-aspartic
W0 20121 02651 HSLT ER T Db e e Pl B o B LRI o 2ol e
acid, 4- acetam dobenzoic acid, (+)-canphoric acid, canphorsulfonic aci d,
capric acid, caproic acid, caprylic acid, cinnamc acid, citric acid,
cyclam c acid, ethane-1,2-disulfonic acid, ethanesulfonic acid,

2- hydr oxyet hanesul fonic acid, formc acid, fumaric acid, galactaric acid,
gentisic acid, 5glucoheptonic acid, D-gluconic acid, D glucoronic acid,
L-glutam c acid, beta-oxo- glutaric acid, glycolic acid, hippuric acid,

he
1)




15Sonme of the conpounds according to formula (1) may also exist in their
tautoneric form Such forns although not explicitly indicated in the above
formul a awe 20reteescded to be i ncluded within the scope of PCHEPRIIGDHLY6

i nvention. PHARVACEUTI CAL COVPOSI TI ONS 20The present invention also

provi des conpositions for preventing or treating diseases in which

i nhibition of pulnonary arterial hypertension or pulnonary fibrosis is
beneficial. Said conpositions conprising a therapeutically effective anount

or a Ciatepaiialuag deatentd ch@nicdxpuside (d highAlit@ded T iBEE Y bl iy _

f o &y f Sugke (d DighRAH Fraul besls

accept abl e %grr e.raﬂ) Z@dllugﬁt. . dV\hlle .t LS Fos? bl fgarlJi t he active
i ngredi ent $8TBETSHAP YRR UM YAROD f1 I?rggfp?ﬁsé‘feeﬁl?{ﬁ 180 B‘eﬁfveeg 4P as a
phar maceut i wah steadiiygsbgiessing dspoeadirasglting finlaby pr dseinfrommoxegén lank burighter

provi des a rfgnﬂ-ﬁu'- it . ri.sing. cording to
the pr esent}pelgﬁveln, ?’onﬂflgat%gegg%g%\(}r%ﬁ@ésc%Eigr?lrlr%élgglt| Sa y&ggigseep able carrier
300r di ISuenthararipsizedby pledonppaldiain eleregpgwelprabits censptiablogdiarhed ple sense of
bei ng conmpaddnbiiiivh bR bbiheaf LPathd1gsieslicBRMge. Rfis § BEMARARBRddr dRehand not

del eterious to the recjpjents_ihereof The pharmaceuti cal

conposi t i onYBoRhsiglogigkbasiso ey ke fﬁﬁ@@é@%@gwﬁéﬁlﬂyﬁﬁpﬁﬁﬁe‘i& fe%nown i n
the art of qhdbvRcYlar disdrdefsapeiis chdddiy hedrf dicdasy @oagating hadit fahere3pparti cul ar
conmpound, i,n base.formor addition salt form as the active ingredient is
WO 2012/ oza‘&fﬁ%@ﬁ}%zolll 064906 -7 conbined in intimte admixture with a
pharmaciéut i cal |y acceptable carrier, which may take a wide variety of forns
dependi ng on the form of preparation desired for adm ni stration. These

phar maceut i REFINBRYNS ti ons are desirably in unitary dosage form suitabl e,
preferably, for system c adnministration such as qral, percutaneous or

Spar ent eral  adni Hiesterat $ubiect ois usehhergin, pdiers # &t pHMRb Rrefefeblyasmampal.at i on or
i nsuf fl ati omestpeéfeR¥BEMENan, WhBliEPEkdsbBeit MR dBRIFPOSHrddtABS, bkefafibn 8pSage
form any of the usual pharmaceutical nmedia may be enpl oyed, such as, for
exanpl e, wat®F'M§Pycol's, oils, alcohols and the like in the case of oral

[ qui d grepar ati ps, SHGHAS AUIRFIFEANT andYEHAR s ki Snald GRLHIAAPS: OF
solid carriers suCh as starches, sugars,” kaol in, TUbY T'Cants, bi nder s,

di si nt egr at éfrgtiegermpovad @ phaniacksicahagehethetadsite thegueldgics], orpiddignalcapsul es
and tabl et : i j Lk st J capsul es
r epr esent tsr ﬁ%‘%?@é@%%%ﬁgégdu@ﬁg%rrﬁ_h@gg]é@t %nqet%gf %p%ltt@ﬁi}% ?dé g’ase solid
phar maceut i YAgrinagaR.ragdica dactghon Qshen qjinicign, v, ingadespdlewigtien af the

conposi ti ongmpidits 68¢hE ldReasdidrldisesdeabbivig ¢RAREI Se sterile water, at least in
| arge part, though other ingredients, ?or exanple, to aid 15solubility, may
be inclaoded. | njActsddlhersnlthd teoms corhpssitaeiipingsndsdyo dropipegar@dducd whi ch
the carri T il s{nI Sfie S%ifjle'aem Sr%cliilé}l is?n he%I sGhef ar%c%n% iagr\])veﬂras%nm Ixc}dHE:te of
sal i ne and é1d%os§ SorRition. %njecEa%fe uspensi onsmay al's0 he prépared in
whi ch case whiph opoltatdeaettiygern iddicentlyi ow, combsipeinds niithe gesvifsedangretisatslinke may
be enpl oyedye kit p@sitions suitable for percutaneous adm nistration,
the carrier optionally conprises 20a penetration enhanci ng agent and/or a

sui tabl e wett abl R wage8hppreRhied Mk k¥ymé efiheRfpBILR astbrtimblts fadid iygs of any
nature jn mhnor .Er og)agrt]l”%gs, V\TI{H %ggladdlatl vfes do naot cause an mg&lfl cant
del et eridoustNeRAUEPR St hyfates i S04 BTRPR NN opg ef MPFeteater

adm ni st r at ¢hinalitycanidhegiss ks ste@bdomerieviyrmoe hel pful for preparing the desired
conpositions. These conpositions may be adm nistered in various ways, e.g.,
as a transder nal Tigaeoh ‘st2sasomesp birmsh apused hemmbefort we hereinafter defings alk

especi al |y RUYAONATERNS;hMelio kHlsaliRcH e BhBbEARN:EAARE BRANTREAYLIFE!
conpositions in dosage unit formfor ease of adm nistration and uniformty
of dosage. theisagditionpaltsiagynrassesss Balashothpevispmentfianed or slicatrd, Bieai ms her ei n

refers 300 pénesiCRbbdgthios LEESMPRIHIS dSateARE GiRBrdibl dllgfodsifRsages, each unit
containing a ééﬁget er.m ned gﬁsntl ty .300f active i ng](r5 dient calculated to

produce t he aealy dsomsis P Eme srid Qixiuses£oatding flb diagiersementatidequi r ed
E)_har Imagl_eut [ aﬁhti@gém io€the tﬁxignmﬂlalsulaifstmuofe o8 Ds da_ﬁlil lbf fherimsvidusl iiailzérﬁi s

i ncl udi ng scored or coated ¢t et.s) .. capsul e S, er packets
Suppost t or 1 B0 apRling RerBub 3B Thar FRERENGFes Blobafta RIS Lo WREEER
i nhal at i on, witkkspthenflQVs preferbbled grsdlfnd®s, iarpdrttchkar ldsk ehan2fe asdkgosigat ed
mul ti ples t T frequency of adm nistration
dependéﬁbn Qﬁ%£%2¥E?%ugg?%%gﬁgggﬁﬁgg?ﬁggfnula (I') used, the particular
condition being treated, the severity of the WD
2012/ 028614PCT/ EP2011/ 064906 -8 condition being treated, the age, weight,
sex, extent of disorder and general physical condition of the particular
patient as well as other nedication the individual may be taking, as is
wel |l known to those skilled in the art. Furthernore, it is evident that

Y - S



15i nhal ati on, a nose spray, eye drops or via a cream gel, shanpoo or the

| i ke. The conpounds are preferably orally adm ni stered. The exact dosage
and frequeocyi2ai28@dm ni strati on depends on the parti cul CTEPA@POOP06
according to formula (I) used, the partigular condition being treated, the
severity of the condition being treated, the age, weight, sex, extent of

di sorder and general physical condition of the particular pati ent 20as wel |
as other nedication the individual may be taking, as is well known to those

skilled in the aWhereFtHé b&ﬁpmaeacdotrdlhg:tceﬁhisdﬁméntiohalhv@@u1easef>ﬁeeaimave daily
anount may be

or crease din res e of the treated
Sub ect " ancaerolBLRay feRSEREX R0t SRl onoar Nt BrGSRERHRS pPueit P g t he
conpounds odr théve chingltcanters, thegmdyoaiditicnel |y existrs chna‘,stae@mrpdursdobé Forrmula (1)
Form w11 RS o sCRELS XIS AL LS eGSR BN O ae.
and the 5par&CpE‘UDﬁa e mentomveaaml rAreferadly, mﬁher%vlmmnpoaed B Ryeseer aslangui de,

suitable U%ﬂanﬂ&ﬁéﬁtﬁe%aﬁthﬁn&%ﬁ&k@?@%t QT edaifoREGS &REsd d}%‘?éﬁtérqﬁarp@tfb qubior
exanpl e, preﬁg abl y cont al between 0.1 ng to about 10 of tt]e active
e

conpound. A° dNRFRIPE® %F&E]é( ?tsanlfé‘tamerf Ty &Ef‘@{ﬂ” I'e#gual A0 nor e
preferred ubolit 90%EMbR ;ﬁ@fetaelw\aeln aﬂaﬂ@ahﬁotﬁaﬁwexﬁﬁkﬂ)ﬂ@eat&\tﬁdh qualn-b eferred

unit dose i ween 1 Such uni t. dose

i i ot o 6RoRbP e Hork 1§t R b s BRometeSal o LFEREIG A 0
day, butO praboef %ymﬁstmreferablynesamanmayerlcs@ccehaﬁ grdagerttivtnadr edoslagebduwir a 70
kg adul t i s9don) élﬁl‘?laﬂ?r\gﬁer h %&ﬂd@&ége&%g leagt%{)eomr Wﬁ%&ggteﬁgm‘%ﬁ@ ect
per administration. erre osage

wei ght of shiBjeatet q@&iasega@mrm Wﬁ%ﬁtqferﬁat%ﬁhaw&qualﬁeuab@y SéJa{qa Hlé)t@ end for a

nunber of V‘ﬁ@fé?a BN HRASteredRrit Bx&RYBf &a®8Sthaly éﬁé@Jal id abWui éo%emg@der st ood,
dose | evel for.an

however, that .t cifi atl ient wll
depend on aprs%?m%ix vﬁgfat #dipg oMty ameﬁboweﬁae@%g& ?H“& a%eu‘g%%@. pre
conpounid enprifaybty sttlhet agéiastbedy erie bgdss o@eaelaﬂhaﬂﬂeaéqdal tosboudBodhedt of
the indivi dug{eral%‘:f (ﬁldﬁgtt %ome}lfﬁ %es%gf r@%err t?lglll 8 %uagl 0 ab%'u?égﬁt ion; the

rate of excreé arags previous een admni stered and

the severity of Ith}ﬁle &te' %%ftﬁghﬁgﬁﬁﬁlemﬂﬂ}%%oﬁ%ﬁﬁ(@% i 1'e§en\fveI |

under st ood by those o Int e can be one
1ngto abdmfenimm@/q%laepoldmozmlwgmﬂ@s sshpre gwdﬁ@tq bkesludpd  theday, or,
nul tiple tijRsenPBResiidh. Irpédcﬁ’t'i@l "sdn’ﬁ?of Ble8MposRRIIKIR Iﬁesefn{iﬂllveﬁtldn&’ﬁ%n once a
day an%@cogttpal nllng @P ortdbong ‘%fé Ebe her content, of acti vg gr d| ent .
The ti EmselEier skt ity (8- Brdriientd HreiuERic Sely &y and sl Ssof ve
at di ff er endre 2Bp htw@dedes be biycongssedesithimdie scepeaxhisshwantiyn by osnoti c
pressure, or by any other known neans of controlled release. It can be
necessary to usefadosagesecduoins; tthe siltsadehe amgasinidnofSthsencasies refsr toinon- be
apparent t qo&ﬁogﬁarﬁﬁ'cedtﬁgllir Qcc%ﬁt%bl%r %111 "FBIEﬁeE%lts thdy, mﬁw@\%rege Sal if e
clinician or treatin ysicia how how and’ to start, Interrupt,
adj ust, or RTepaFRtHx qompalpfiﬁ dcporgmedajthimitvieanonp of theippharpaesutisally ent
responsg, Tzﬂ:@eﬂt%le @émsn JuieHRTPH @ a Gl Al eﬁ:@?ﬁbl& Qaltsl dfuisd écﬁqslﬁ)uhui indRidet O

limt the sco(g ent |nvent|? erinmental Part nt hetic

exanpl es i‘drﬁjétllqnesra ts E“r}i’éc B 6’rn‘?’ﬂﬁmp err@ﬁ “ﬂ‘ém&ﬁ jplution freans

t et rahydr Ofwnﬁm)und B’ a STRAS df! Iarmhhlydc’émidniﬂmad&ptablm&d SRANS hydrochlor1c

d| chl or onet ha nmeans t hyl acet ate acetl aci d,
"NeoH mears bt S HEAC Red o MR St il RERR A0 MR
"DVAP" neanstrigiacek, It@rtaalmanldpc)arbmlmeqld 'ODMBBPhoamEd. ﬁum@emmreuwlﬂem itge, "hex"

means H a0S Lo f [RARSE j1di et hyl am ne.

VO 20177 02861%?%%2%?11%6490%‘ t dn% it ét}f sefisle §ﬁgﬁﬁi§g§% ) a

t r ans- 4- ani #&emsakip pdisgheqeqzamay upe}uee flk[ahm%alfsmeﬁcﬁefﬁ@ﬁ@%},@npowsmum salts;

propyl] - pi pﬁkalﬂﬂeréaﬁhmela—lgalmee O&MIQRIEEZ@ang&leZlum salts; dHd3its TOMREH with

SelectfluorQO.Li-selectrid THETosCl_0C, 5h. CH2dl 2 2) NaN3 DMSO Boc

3 (56% 13 sgjable organic hgangs eg, quaternary ammonium salts.
Representative acids which may be used in the preparation of pharmaceutically
35  acceptable salts include, but are not limited to, the following: acetic acid, 2,2-dichloro-

acetic acid, acylated amino acids, adipic acid, alginic acid, ascorbic acid, L-aspartic



4 (929% BocBoc 12 5Synt hesi s of cis-1-Boc-3-fluoro-4-hydroxypiperidine 3
To a solution of 0.5 g (2.30 nmmol) of N Boc-3-fl uoro-4-piperidinone 2 (J.
Med. CherwO29£29)28612, 2087-2104) in 10 nmL of dry THF wasPatigPdoidiooyws se 2. 8
m. (2.76 mmol) of a 1M solution of Li-selectride in THF under N2-atnosphere
at 0C. The solution was stirred at OC for 4 h, then 10 nL of NaOH 2M was
added at 0OC and the m xture was 10stirred overnight at rt. The reaction

m xture was extracted with Et20, dried over My504, filtered and evaporated

under reducgil, peessduBfonithRid betidddckd, Uk ecaasidebdieit R, (©)-Ednaghrisi | | cagel

h t h hex/ Et QAc/ Et 3N 1:.1:0. 1) t i.eld 0..27 5699 . of .
i 5o 1 Bog- 2. sePBlASHIT by iopens aitheioar e tif cGpgn sl Gptissidt T ©
sol i dified cipomcat apdimip atd, ¢2AER-1 Rrdiadfmic adlh od@GesulEhNMRId 306

CDC13): 6 1 1 67-1 91 m .2 40-2.65 (1H,
T Y g5 PR acty b il opficthChoitfhyigytil B o0 (1 M
CH2CHaHAN agldcabimianisrigidCagiicpry acid, Balycprpnieiagid,JL-glugnig agtd, DEROKO- 19F NVR
6708 1 (3 age gcid geGichREHiopgAdadidliiratEolhiid, S AM St L)L)
177.7 Hz), lagtts aeid, (R-Pkaagtic afidactobiqryy acidgmalgic @ﬁi@%mﬁé?ei&nﬂ}sﬂica )
%i , ; 00/()256]% i%ic(, /ME)ISD]L)???)&HB ééiﬁ) meé.lﬁﬁlitﬁéé Bethanésul foAtdicid, hhthalend2-sulfonic

} nt hesi 0] . . . .. .
Crans a-azi 160 TREDRASHE Poso P SHTAEF AR Strons 2 oplihgis a5 BicolRE < ( 2. 74
mol ) o0 cistric-dak; oBid daidravetde dnydiroomljpaqid rpatiniie agidi parhdicatidDUMspbsriadded

0.42 g (4. 11 ol ' l.am d, 37 - ol - :
(NN i et R Ry Bl RNIE a7 AR, FIP, sl i tpage 5 o,
nmmol ) of 5 314, shesaHe aeidf siric epidotandis ack, Hni-tastaripesidwisoyagedcidnpler a dry
at mospher e {fRfdsdtfohidRed, ifluctométhyigifsid Edﬂi,rbﬁldfu‘ﬁﬂec Rhiddcidt, the solution

was poured in brine (20 nL) and extracted with DCM (3x 25 nlL). After drying
over Mg504, filtration and evaporation of the solvent, the crude m xture

was us asgsuch.in the next step w t.hou rther purjfigcatjon. The

obta ned ¢ osynarshsbmarBEiguthe kot (iR Be Bt G8bkaEmeICs 4g
mol ) of NalBmwasclatided altihehmox expleitlyaisdshied iethewbder foNRulatarospdneleé at 90C
for 15h. Af : 'qg]-w- ! in brine (10 nm.) and
extracted wt%?)rﬁ 1@‘8%61 lglageo ?‘%\gdﬁggtpégrg?w\fg@ghmshed with brine, dried
over Myg504, filtered and evaporated in vacuo.

trans- 4- Azi peARMACES TICQLTONFFOSITIONS was obt ained as a colorless oil in
92% yi el d from 4- hydroxypi peridine 3 and was sufficiently pure for

15furtiper use. IFhd\YBehfdnkdmdjon dbsolprddideOtbmsositiohs 4ék-pteedfiddlor Mating. 97 (1H,

ddd, J = 4. Hz, .8.4.Hz, 3.0 :2.99 (1H,.,ddd, J = 3. Hz, 10.5 Hz, 13.8
'y 3. oo- afsdessiitidingbioh St diaty aheitdy nS6teption gf by dhan Bty 52

4.4 Hz); 4.@@eflciald (1H, m); 4.33 (tdd, J = 47.9 Hz, J = 8.3 Hz, J = 4.4
Hz). 19F NMR (CDC13): 6 -188.1 (1F, d(br), J = 47.4 Hz). 13C NVR (CDC13): 6
28.3 (4x), 41.2 Yax pompssithonsispmprieing 4 thefapentiealpoetfecHyy amgont®f a2088. 9(d, J=
182.3 Hz), dopoind h&o@&%\{gto foMndla: (IVand a4haemackGichily kdeptabteSRrierdi61, 1141.
M5 (ES+ rﬂqz1 (0/?: 227 (M-H+, 100)." Synthesis of

t r ans- #am HB€E Boc- 3- f | uor opi peridine 5 To a solution of 0.59 g (2.42
mmol ) of trans-4-azida-1-Bgc-3-fluoropiperjdine 4 in 10 25 nL of. MeOH was
naded 0. 61 g (o, WHIFGh FOBioTe iR SHvF SR e AR be el Disyerppabie sl pd) of
10% Pd on caefecable tbhyeeseatit bs @ pharmateutealasnmtitionedceondiaglyNhegirevostpher e at
50C for 5h.. r [ - e L L ' eous earth
and evapor at ggd& @HJ@&%@%&%‘%Q rhg'}slg%dfégﬁ %gemk?%%(gﬁ %@ﬁﬁg %@I&? eﬁ subj ect ed
to flash siaccemle todhe piveandgvapihen, (BFsIEr SithiarphEroaesutietlyraccepsatie eastiamm) to
give 0.3 G HQM 390LartibenstitheAThi@ bl “BRep@Epiled HPMRRERRIOF gbiﬂg cemPaie oil .
1H NWMR (CDC13): 6 1.39 (9H, s); 1.60 (2H, sébr)g%z' 1,76-1.86 (1H, m;
2.65-2. 76 (Wil thgothes ingsedienfy of e copposiopgnd notgleleteriqus fg the fe@piepts ' gm J =
48.5 Hz); 4hdfoft. 30 (1H, m). 19F NVR (CDC13): 6 - 191.0 to -190.3 (1F, n).
13C NMR (CDC13): 6 28.4 (3x), 31.8, 41.9 (br), 46.2 (br), 53.5 (d, J = 18.5
Hz), 80.3, 93.0 Tltk phirmackdiical cbinposifideb. @.thik EhveAlldéy) mambd prepured biGos, 1415,

351244, 115 + ; 4 ( HH + :
T00) . v 2094 doReh b b T Popibach sy Merti el e iR
4- ( 4- amSno-Buishilarconponed, hoRgssdamopr additie) salf-form, as the active ingredient is

fl uor opi peri di ne-1-carboxylate 6 To a solution of 0.41 g (2.02 nmol) of

4- am no- 5- chl or o- 2- net hoxybenzoic acid in 10 nL of dry DW was added 0.29 ¢
(2.89 mmol ) of triethylam ne at room tenperature 5Sunder N2-at nosphere.
After stirring for 10 min at rt, a solution of 0.22 g (2.02 mmuol) of ethyl
chloroformate in 2 nL of DIVIF was added dropwi se at rt and stirring was
continued for 30 min, while the tenperature was maintained at rt (cooling

T o, —y P — - "~ N~ Y 1 o L, o o



151:1:0.1) to yield 0.72 g (93% of pure trans-tert-butyl

4- (4-am no-5-chl oro- 2-

met hoxybeweayi2zsdie) - 3-f | uor opi peri di ne-1| - car boxyl at e 6Pa3/ER2610/064906 1H NVR
(CDC13): 6 1.47 (9H, s); 2.17-2.28 (1H,_4m; 2.96-3.19 (2H m; 3.74 (1H,
dm J = 13.7 Hz); 3.90 (3H, s); 3.92-4.40 (3H, nm); 4.45 (1H, ddt, J = 4.4
Hz, 8.3 Hz, J = 48.4 Hz): 6.30 (1H, s); 7.82 (1H d, J = 7.2 Hz); 8.08 (1H,
s). 19F NMR (CDC13): 6 -189.0 (d, J = 20 44.7 Hz). 13C NMR (CDC13): 6 28.4
g_g;() 5 az9) 1 ddibineddid iBtitse admbdui@ Wik d phdrfhadeidilly akeBptdble BQrribr, 4\81%(:12 F‘%S’( A% &
cm1): v o= _ e g widsiigty g depgdin o3 iy of pisppration i OfES+) iz

(9% : 346/ 48ac{nMﬁsﬂ=at1dIDG}1ese4ﬂﬁr‘Iﬁz€béu‘(1M Ebmp&diions2bSyesithelyiis uoitary dosage

o AT, St A PRI,
gf pt ert _SbutmreIner@]qad@nnmjatgpm lor gpacap administration such as inhalation or 1nsuf ation

met hOXybenZIQ}He%QihBQ) 1n3pr%ét'fﬂ?(mé Bshpddicdfs i &AT oYL BB, Bny OF tRe Tluapf DCM was
added O fluoroacetic agid at 0C under dry 8ﬁ\t nospher e

(CaCl2- 30tr3198)1acem ﬁn%ifamay gempoysd.fugh ag r%@l@#ﬂf@tﬁfe%més &por at ed

under r edu%d}ﬁ@lﬁﬁdh@hk&h&h@bdsﬁ of efl dq@d\m@ami@@m sutm ds @usﬂ;ﬁnﬂbﬂsﬂﬁyﬂpy
di et hyl ether d.to 0 med cr TFAs | t was

Lol o o AR O s 18R TS SRt e (e Ne RN ot on ¢ he
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fl
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(0. 34 ol )adypntggreiug eral 6@%@ ugi dorrp é‘hWQE‘Phr?@Sf( @h @hmmqeuwﬁa carriers are

3- (4-f1 uor oRENRKYINREIOPHL Fér ﬁd’ik&éﬂaﬁ@oxﬁ‘ﬁosﬂon@ NAE Carfibywal lﬁ%ﬁ%@élﬁ risehe

m xture heated to 110t010Cdr| ter _cool

n
2012/ 02861 45TF BXH13/1e760igderee P, gvﬁﬁ&?th?rén%&géleaw %&f%ﬁaw gHoRE i of
Et OAc, lﬁourﬁudlhﬂﬁtybﬂhay’l Be (Iﬂzﬁldéﬂ)ln&mthb&')@olmﬂme@omialmﬁ Oy HePee@bedrin) . The

combi nEd Or\?ﬁ‘lnh ?hep a??er cV\% 4 WasssgI%ﬁie W)lltltli]o 1uc8$e ) Ht%g ?V?mxgvge 84 Sag];lle larﬁda red
and evapor a 8 er re pressure. nTlgi 8 ure wasS Supj ecC ed to
gradi ent f|gsépss |s4>hmatgéhjecﬂab1@rmmg$lamax( Ets@b\cpre@xve&tlmwh&hxa@a 1to 1% 5
Et3N in EtO

Crans. 4. an eﬁ% éﬁfﬁ%ﬁgﬁﬁ(ﬁd @QHQE :f er@g_n% ggnt and the like may be employed. In the

f1 uor opheno%}'l)ﬂ.‘)’rs’élﬁ}}? ftﬁtab@rﬁoap@rﬁmmls zdmﬁxlﬂ@%%eth% s#frigeoptionally compissey el | ow
s olll 26 2Ml) 59 etrﬁmﬂ @mahmﬁg@gdlsa@d/bﬂ mma@n Mttameag@ﬁcé;ﬁt&ﬁaiu;l&med CDClB)

58
(2H t, f gitapfRdglig of 1 ' iy P Oes Wbigh GHREH Byt caic. 4 4

Hz, 9.9 I-|Z)any31§17ﬁc(aiﬁt-ldelst)3nol.’ﬂs GtectsOn2hkk skin. Saidaddibivddangy thcli®atdthiz3 ( 1H, r’r)

(i s o onpgmu R ghin g el ppft il e Syt Sl > 02
8.09 (1H, s¥hesqopmppaRiqreDEYI)e adgninip®edsin(various ways] e, A j transtipamg petah, J =
3.9 Hz,ps) _asgds%ougﬂorg@(g%&gmls) 6 27.0, 29.9 (d, J = 6.9 Hz), 51.0
(d, J =18. , 5, 6, 56.2, 56.3 (d, J = 24.2 Hz), 66.7, 89.0,

3252(8 d( dJ j } 78 13 1s|‘é7s ecuﬁ? a&tvaﬂt&%eoﬁs té—ﬁ)lcl%lalage thé afordhéntoned ha]rmac&tQaHZ) 2 X
157.6, 164. C@mHOﬁetmsné? d‘%?ﬁ%el‘jmt fprin f%%‘?ée Og%%msgﬁeﬂ S%Wf%é ffga%é 1537,
1508, 1250, D4d2@0univBraEStsediinzth pecifliadbdand (IMnitherdid @gfersGhiphpdicadlgpar at i on

ft 4- I
s ooy - LA aLR B falldiofes Tk ol o MR RANTA e quanti, o
into i t3¥ e ratcnmrmggednﬁ,nt silpdntedite pl@éuceftlhgddm@ﬁrtme@gﬁaﬁhqt in associap@bunt : 80

ng (Load: 1Qifge @q@%d@hﬁr@&%‘l Eérﬁ@ﬁ E dﬂégb@cﬁz@é‘s% O fdrinsMRDI 1 e
Phase: 37%I\/EOH(W|ih02%|PrNH2 ld 9.00 mn_ Para ers Flow =50 ml /mn

30Col urm  t eAbletsdinshulinggyoredigs £oated Fblein rapsules, pillpRoWgTdaEkSh t ype: st acked
i nj ections uBpaditoties, vedérs dRjetRblRGAIUtICAS ble@tspaﬁloug disadmhalaneak
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Exarrpl e 2: ngmno}ug@ p§ fagfaula (I) used, the particular condition being treated, the severity of the

Ci s-4-am no-5-chl oro-N-{3-fl uoro-143-(4-fl uor ophenoxy) -
propylJ- pi peridi n-4-y1}-2-met hoxybenzam de 12.



18oc 1 (Lit. ref 1) 18oc 8 (Lit. ref 2) 60C 9 (63% (Lit. ref 2)

chiral (+)-12 Synthesis of cis-N(1-B oc-3-fluoropiperidin-4-yl)amne 10
The conpowodoraesqrepared as disclosed in literature refrerareas/oo®dpd Med.
Chem 1999, 42, 2087-2104, and 2) WO 200y071965. 10 Synthesis of
cis-tert-butyl

4- (4- am no- 5-chl or o- 2- met hoxybenzoyl am no) - 3-f | uor opi peri di ne- 1- car boxyl at e
11 To a solution of 0.97 g (4.82 mmol) of

?6ag18no 5I ;:dﬂn@ft@n%eﬁ@ttf'@tﬁdbﬂl@?é@e Gvé@ghtdsdxNedBntrvf dxbrddr Mn%e%%h?@@hﬁd 0.70 g
o tri ne at. roo rat ur.e ere.
Nior otrr SRyt i R et S Ral G Ral G 8st BeChIE R bor ' ot hyl
chl or of or matakingmasls wkll dho®ivio timse sididetindhopti Bertlatrmote, ande\sdem thatgaidas

continued fé}f ct?ige Eﬂlﬂf an:l-cnl“:flrtl II%QLP’%% l(gwérég 8¢ g@g&d &’egre\b(%’ 9%8?1( &Ellgé g@ﬂ% € Was

added as a $ol or 30
mn. Subs ecft@mdl syle egt @@chdepend@ﬁg an tblequlnatffgl ofribe phscsfmmrﬁecrlbmg the3 L of

DVF was addeghgduadbSBe Hstant indOR0H, t he reaction mxture was stirred
overnight at rt. Afterwards, the m xture was poured WO

2012/ 028614PCT/ @%ﬁ&lﬂ@%&ﬁ@mdé Of adrhifisl@RonTithédp habﬂhh&@tlaél@o fpbiaeh @l Wi t h

dri ed over TGREIE T 008 G Aot U RgOr & %fsr%@afwb@&a% %megt SPOE ot ude
m xture vvasprsfebqbepfrenh (. btd $@shbysweighacfahe adtiverdrodjeatp nyd, foex 1 ki 943 B 3N

1:1:0. ;5 Rfy, = 0. - 0
5am no- chtfy nggﬁ?%etf% y%o%ég%iﬁa(%ﬁ@fe% I%I&% erlfg‘b&%(%hégrtég%?lgt e 11
as a sol i d.bywpeigbgofogermacennrRIyepasgble &rmeeell@gtqentgges beinggbagedzgn heH, ) ;

2.77-2.98 (t@a{dm%) htéft%%c()élbbsﬁ%n 4.04-4.32 (4H m; 4.42 (2H s(br)); 4.65
(1H, d, J = 489 Hz) (1H, 's); 7.95 (1H, s(br)); 8.01 (1H, s). 19F NMR

S, ngl?%) ). 6 4§0§ “5het ese?l@éorﬂpdulqas cd be ds%@f&"\@st@m&ﬂmlsﬁaﬁ&l ﬁ}chag E)fal { g"x) :
r br , =
176.5 Hz) @fcvéaneﬂ 6f6paf‘if$%&€ddnf§§triﬂ%@?prai%@n@ﬂtrfgen %uchfézywo | R (ATR,
cml): = 184033 9Bse §B4Y) eyd 6@ps ol G334, crézﬁﬂ,%,el ib@dpodlet2be 1ik&S ThES+) ni z
(9%: 402/ 402
ci - 4-am no SIS el O AERIReP) s s urdgppner of
15pi peri di radmlylﬁyratzom@ph@d@methzanﬁtlaelallgompomdatcg@dmgut@fpram a(Ipgsed, the. 49

nol ) of t eﬁatrﬁ&ﬂ'ér%ondl’tl()ﬂ'b@i'ﬁg 't‘t%aédct'ﬂe @é\%r@y of the condltlon belng treated the e age
met hoxybenzoyl ﬁlm no) - 3-f | uoropi peri di ne-1™-carb éeate 1 of DCM

was added 2V88§ Sf(xzaxtgntrﬁ%t%or apd gﬁrr%rp@aeé% icondigipg ob e@erttfﬁ pafeﬁngx
at nospher e is@@@&othetbﬁédlcaﬁbheﬁe 1$1t1ivlddah@1a§r 0k takidy, at isO0kell kltgvinioxhosee Was

ted ur d t 25 nL
of ey i ot Tfedip HE P CELRERER, Bos SRFRT AR bl RERMEF S Rmp R el ol "o
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25  material to produce a single dosage form will vary depending upon the disease treated,
the mammalian species, and the particular mode of administration. However, as a
general guide, suitable unit doses for the compounds of the present invention can, for
example, preferably contain between 0.1 mg to about 1000 mg of the active compound.
A preferred unit dose is between 1 mg to about 500 mg. A more preferred unit dose is

30  between 1 mg to about 300 mg. Even more preferred unit dose is between 1 mg to
about 100 mg. Such unit doses can be administered more than once a day, for example,
2,3, 4, 5 or 6 times a day, but preferably 1 or 2 times per day, so that the total dosage
for a 70 kg adult is in the range of 0.001 to about 15 mg per kg weight of subject per
administration. A preferred dosage is 0.01 to about 1.5 mg per kg weight of subject per

35  administration, and such therapy can extend for a number of weeks or months, and in

some cases, years. It will be understood, however, that the specific dose level for any
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piperidin-4-yl}-2-methoxybenzamide 7.
To a solution of 0.14 g (0.34 mmol) of tert-butyl 4-(4-amino-5-chloro-2-

methoxybenzoylamino)-3-fluoropiperidine-1-carboxylate 6 in 5 mL of DCM was
added 0.39 g (3.4 mmol) of trifluoroacetic acid at 0°C under dry atmosphere (CaCl,-

30  tube). After stirring for 5 h at 0°C, the mixture was evaporated under reduced pressure.
The oily residue was taken up in 10 mL of dry diethyl ether, cooled to 0°C and the
formed crystalline TFA salt was isolated (filter or decant Et,O). After drying and
further evaporation the white crystalline TF A-salt of 4-amino-5-chloro-N-(3-
fluoropiperidin-4-yl)-2-methoxybenzamide was dissolved in 5 mL of dry DMF. To the

35  solution was added 0.17 g (1.70 mmol) of triethylamine, 55 mg (0.34 mmol) of sodium
iodide and then 65 mg (0.34 mmol) of 3-(4-fluorophenoxy)propyl-1-chloride at rt under
dry atmosphere. The mixture heated to 110° to 120°C during 4h. After cooling, the
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mixture was diluted with 25 mL of EtOAc, poured in brine (25 mL) and extracted with
EtOAc (3x 25 mL). The combined organic phase was washed with brine, dried over
MgSO,, filtered and evaporated under reduced pressure. The crude mixture was
subjected to gradient flash silicagel chromatography (EtOAc/hex/EtsN 3:2:0.1to 1%
5  EtsNin EtOAc) to give 85 mg (55%) of frans-4-amino-5-chloro-N-{3-fluoro-1-[3-(4-

fluorophenoxy)propyl]piperidin-4-yl }-2-methoxybenzamide 7 as a pale yellow solid.
Mp 125°C. Optional recrystallization from EtOAc/EtOH. '"H NMR (CDCls): & 1.46-
1.59 (1H, m); 1.94 (2H, quint, J = 6.6 Hz); 2.18-2.34 (3H, m); 2.58 (2H, t, J = 6.6 Hz);
2.76 (1H, dm, J = 11.6 Hz); 3.13 (1H, td(br), J = 4.4 Hz, 9.9 Hz); 3.87 (3H, s); 3.96

10 (2H,t, J=6.6 Hz); 4.09-4.23 (1H, m); 4.47 (1H, ddt, J=4.4Hz, ] = 9.4 Hz, ] = 49.5
Hz); 4.48 (2H, s(br)); 6.02 (1H, s); 6.79-6.86 (2H, m); 6.92-7.00 (2H, m); 7.79 (1H, d, J
= 7.7 Hz), 8.09 (1H, s). ’F NMR (CDCls): § —187.6 (d, J = 51.3 Hz); -124.0 (tt, J = 3.9
Hz, J = 9.2 Hz). ®C NMR (CDCl): § 27.0, 29.9 (d, J = 6.9 Hz), 51.0 (d, J = 18.5 Hz),
51.5, 54.6, 56.2, 56.3 (d, ] = 24.2 Hz), 66.7, 89.0, 90.2 (d, J = 178.8 Hz), 97.9, 111.7,

15 112.3,2x115.5(d,J=8.0 Hz), 2 x 115.8 (d, J = 23.0 Hz), 133.2, 147.0, 155.2, 157.3
(d, ] =238.9 Hz), 157.6, 164.6. IR (ATR, cm™): v = 3453, 3370, 3317, 3194, 1631,
1584, 1537, 1508, 1250, 1200. MS (ES+) m/z (%): 454/456 (M+H", 100).

Chiral separation of frans-4-amino-5-chloro-N-{3-fluoro-1-[3-(4-fluorophenoxy)-

20  propyll]-piperidin-4-y1}-2-methoxybenzamide 7.

Compound 7 was resolved into its enantiomers by supercritical fluid chromatography.

Amount: 80 mg (Load: 10 mg/ 3.00 ml)
25  Conditions:

Column: OD 20x250mm (I)
Mobile Phase: 37% MeOH (with 0.2% iPrNH2) hold 9.00 min
Parameters: Flow =50 ml/min

30 Column temperature =40 °C

Nozzle pressure = 10 MPa

Injection type: stacked injections (8 x)
Collection method:  Collection using standard peak detection.
35

Peak 1 eluted at 5 min 20° and yielded the levorotatory enantiomer (-)-7
[o] =-22.8° (¢=0.3, MeOH, A = 598 nm; 20°C).

Peak 2 eluted at 7 min 30° and yielded the dextrorotatory enantiomer (+)-7
40 o] =+19.2° (¢=0.4, MeOH, A = 598 nm; 20°C).
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Svynthesis of cis-N-(1-Boc-3-fluoropiperidin-4-yl)amine 10

The compound was prepared as disclosed in literature references:
1) J. Med. Chem. 1999, 42, 2087-2104, and
2) WO 2007071965.

Svynthesis of cis-tert-butyl 4-(4-amino-5-chloro-2-methoxybenzoylamino)-3-fluoro-

piperidine-1-carboxylate 11

To a solution of 0.97 g (4.82 mmol) of 4-amino-5-chloro-2-methoxybenzoic acid in 25
mL of dry DMF was added 0.70 g (6.88 mmol) of triethylamine at room temperature
under Ny-atmosphere. After stirring for 10 min at rt, a solution of 0.52 g (4.82 mmol) of
ethyl chloroformate in 1 mL of DMF was added dropwise at rt and stirring was
continued for 30 min. Then 0.65 g (4.82 mmol) of hydroxybenzotriazole was added as
a solid in one portion at rt and the solution was stirred for 30 min. Subsequently, a
solution of 1.0 g (4.59 mmol) of amine 10 in 3 mL of DMF was added dropwise at rt

and the reaction mixture was stirred overnight at rt. Afterwards, the mixture was poured
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in 100 mL of brine and extracted with EtOAc (4x 30 mL). The combined organic
fraction was washed with brine, dried over MgSQy, filtered and evaporated under
reduced pressure. The crude mixture was subjected to flash silicagel chromatography
(hex/EtOACc/EtsN 1:1:0.1; Rf = 0.01) to yield 1.25 g (68%) of pure tert-butyl 4-(4-

5  amino-5-chloro-2-methoxybenzoylamino)-3-fluoropiperidine-1-carboxylate 11 as a
solid. Mp 198-199°C.'"H NMR (CDCL): & 1.35 (9H, s); 1.44-1.77 (2H, m), 2.77-2.98
(1H, m); 3.81 (3H, s); 4.04-4.32 (4H, m); 4.42 (2H, s(br)); 4.65 (1H, d, J = 48.9 Hz);
6.23 (1H, s); 7.95 (1H, s(br)); 8.01 (1H, s). "’F NMR (CDCL): § —203.5 to -204.5 (1F,
m). "C NMR (CDClL): § 26.6, 28.5 (3x), 42.3 (br), 46.5 (br), 48.6 (d, J = 17.3 Hz),

10 522,80.1,87.9(d, J=176.5Hz), 97.9, 111.6, 112.0, 133.1, 147.1, 155.2, 157.7, 164.0.
IR (ATR, cm™): v = 3470, 3393, 3310, 1697, 1637, 1612, 1534, 1420. MS (ES+) m/z
(%): 402/404 (M+H", 100).

Svynthesis of cis-4-amino-5-chloro-N-{3-fluoro-1-[3-(4-fluorophenoxy propyl]-

15  piperidin-4-yl}-2-methoxybenzamide 12.
To a solution of 1.00 g (2.49 mmol) of tert-butyl 4-(4-amino-5-chloro-2-

methoxybenzoylamino)-3-fluoropiperidine-1-carboxylate 11 in 10 mL of DCM was
added 2.83 g (24.9 mmol) of trifluoroacetic acid at 0°C under dry atmosphere (CaCl,-
tube). After stirring for 4 h at 0°C, the mixture was evaporated under reduced pressure.
20 The oily residue was taken up in 25 mL of dry diethyl ether, cooled to 0°C and the
formed crystalline TFA salt was isolated (filter or decant Et,O). After drying and
further evaporation in vacuo 0.78 g of the TFA-salt of 4-amino-5-chloro-N-(3-
fluoropiperidin-4-yl)-2-methoxybenzamide was obtained as a white solid. To a solution
of 0.78 g of the obtained salt in 10 mL of DMF was added 1.26 g (12.45 mmol) of
25  triethyl amine, 0.37 g (2.49 mmol) of sodium iodide and then 0.47 g (2.49 mmol) of 3-
(4-fluorophenoxy)propyl-1-chloride at rt under dry atmosphere. The mixture heated to
120°C for 2h. After cooling, the mixture was diluted with 25 mL of EtOAc, poured in
brine (25 mL) and extracted with EtOAc (3x 25 mL). The combined organic phase was
washed with brine, dried over MgSO,, filtered and evaporated under reduced pressure.
30  The crude mixture was subjected to gradient flash silicagel chromatography
(EtOAc/hex/Et;N 3:1:0.1 to 1% Et;N in EtOAc) to give 49% of 4-amino-5-chloro-/N-
{3-fluoro-1-[3-(4-fluorophenoxy)propyl]piperidin-4-yl }-2-methoxybenzamide 12 as a
pale yellow solid. Mp 137°C. Optional recrystallization from EtOAc/EtOH. "H NMR
(CDCL;): 5 1.83-1.92 (2H, m); 1.94 (2H, quint, J = 6.6 Hz); 2.10-2.35 (2H, m); 2.47-
35 2.61(2H, m); 2.94 (1H, d(br), J = 11.6 Hz); 3.24 (1H, t(br), ] = 11.3 Hz); 3.85 (3H, s);
3.95 (2H, t, J = 6.6 Hz); 4.08-4.27 (1H, m); 4.41 (2H, s(br)); 4.73 (1H, d(br), J = 49.6
Hz); 6.26 (1H, s), 6.76-6.84 (2H, m); 6.89-6.97 (2H, m); 8.03 (1H, s(br)); 8.06 (1H, s).
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F NMR (CDCls): § —199.3 to -200.0 (1F, m); -124.1 (1F, tt, T = 7.9 Hz, ] = 5.3 Hz).
BC NMR (CDCls): § 26.9, 27.4, 48.3 (d, ] = 18.4 Hz), 52.0, 54.7, 56.1 (d, J = 18.3 Hz),
56.2,66.8,88.8 (d, ] =175.3 Hz), 97.9 Hz, 111.6,112.2, 2x 115.6 (d, ] = 8.0 Hz), 2 x
115.8 (d, T=23.1 Hz), 133.1, 147.0, 155.2, 157.2 (d, T = 237.7 Hz), 157.7, 164.0. IR

5 (ATR, em™): v =3477, 3398, 3322, 1636, 1612, 1583, 1537, 1505, 1247, 1209. MS
(ES+) m/z (%): 454/456 (M+H", 100).

Chiral separation of cis-4-amino-5-chloro-N-{3-fluoro-1-[3-(4-fluorophenoxy)propyl]-

piperidin-4-vy1}-2-methoxybenzamide 12.

10
Compound 12 was resolved into its enantiomers by supercritical fluid chromatography.
Amount: 152 mg (Load: 8.5 mg/ 1.250 ml)
Conditions:
15
Column: 0J 20x250mm (I)
Mobile Phase: 19% MeOH (with 0.2% iPrNH2) hold 14.00 min
Parameters: Flow = 50 ml/min
Column temperature =40 °C
20 Nozzle pressure = 10 MPa
Injection type: stacked injections (18 x)

Collection method:  Collection using standard peak detection.

25  Peak 1 eluted at 10 min 20’ and yielded the levorotatory enantiomer (-)-12
[o] =-45.5° (¢=0.2, MeOH, A = 598 nm; 20°C).

Peak 2 eluted at 11 min 40’ and yielded the dextrorotatory enantiomer (+)-12
[or] = +39.8° (¢=0.2, MeOH, A = 598 nm; 20°C).
30
Example 3 : Synthesis of 4-amino-5-chloro-N-{3.3-difluoro-1-[3-(4-fluorophenoxy)-

propvl]-piperidin-4-yl}-2-methoxybenzamide 17

Synthesis of benzyl-(3.3-difluoro-piperidin-4-yl)amine 14
35 Ina 100 mL flask, 2.00 g (8.0 mmol) of 3,3-difluoro-4,4-dihydroxy-1-
trifluoroacetylpiperidine 13 (J. Org Chem. 2010, 75, 929-932) and 2.15 g (20.0 mmol;

2.5 equiv) of benzylamine were dissolved in 50 mL of toluene. The mixture was heated

under reflux with a Dean Stark trap during 15 hours. After cooling to room

temperature, the solvent was removed in vacuo. The resulting oil was dissolved in 25
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mL of absolute methanol and 0.56 g (8.8 mmol; 1.1 equiv) of sodium
cyanoborohydride and 0.48 g (8.0 mmol; 1 equiv) of acetic acid were slowly added at
room temperature. The solution was stirred during 4 hours at room temperature. After
removing the solvent under vacuum, the crude oil was redissolved in 50 mL of
5  dichloromethane and poured in 50 mL of a saturated aqueous NaHCOj3 solution and

was subsequently extracted with dichloromethane (3 x 50 mL). The combined organic
layers were washed with brine and dried over MgSQy. Filtration of the solids and
evaporation of the solvent resulted in a crude oil which was purified via flash
chromatography (EtOAc, Rr= 0.03) yielding 1.32 g (5.8 mmol; 73% yield) of benzyl-

10 (3,3-difluoro-piperidin-4-yl)amine 14 as a yellow oil.
'H NMR (CDCL): 8 1.51 (1H, q, J = 11.8 Hz, CH;Hy); 1.69 (1H, s(broad), NH); 1.94
(1H, d, J = 11.8 Hz, CH,Hy); 2.58 (1H, t, J = 12.8 Hz, NCH,Hy); 2.74 (1H, dd, J = 25.3
Hz, 14.3 Hz, NCH,H,CF,); 2.86-2.97 (1H, m, NCH); 3.02 (1H, d, J = 12.8 Hz,
NCH,Hy); 3.22 (1H, dt, J = 14.3 Hz, 9.4 Hz, NCH,H,CF,); 3.91 (1H, d, J = 14.9 Hz,

15 CH,HyPh); 3.96 (1H, d, 14.9 Hz, CH,H,Ph); 7.22-7.38 (5H, m, 5 x CHyy). ’F NMR
(CDCL): § —109.0 (1F, d, J = 234.1 Hz), -120.4 (1F, d(broad), J = 234.1 Hz). *C NMR
(CDCL): § 31.9 (CHy); 43.3 (NCHy); 50.5 (t, J = 27.1 Hz, NCH,CF,); 51.5 (NCH,Ph);
57.1 (t, J = 20.8 Hz, NCH); 120.9 (t, ] = 247.5 Hz, CF,); 126.9 (CHy); 127.9 (2 x
CHa); 128.3 (2 ¥ CHyo); 140.1 (Cqy). IR (ATR, cm’™): v = 3324 (NH); 3028; 2930;

20 2859; 1495; 1453; 1317; 1274; 1181; 1130; 1106; 1072; 983; 912; 855 740; 699. MS
(ES+) m/z (%): 227 (M+H", 100).

Synthesis of benzyl-{3.3-difluoro-1-[3-(4-fluoro-phenoxy)propyl]piperidin-4-yl }amine
15

25 Ina 100 mL flask, a mixture of 1.22 g (5.4 mmol) of benzyl-(3,3-difluoro-piperidin-4-
yl)amine 14, 0.81 g (5.4 mmol; 1 equiv) of sodium iodide, 2.73 g (27.0 mmol; 5 equiv)

of triethylamine and 1.05 g (5.4 mmol; 1 equiv) of 1-(3-chloropropoxy)-4-
fluorobenzene in 70 mL was stirred at 120°C during 30 hours. Another portion of 2.73
g (27.0 mmol; 5 equiv) of triethylamine was added and the mixture stirred at 120°C
30  during 16 hours. Then 1.05 g (5.4 mmol; 1 equiv) of 1-(3-chloropropoxy)-4-
fluorobenzene was added and the mixture was stirred at 120°C during 54 hours until
the reaction was completed. The solvent was removed under vacuum and the crude oil
was redissolved in 100 mL of EtOAc and washed with brine and dried over MgSO,.
Filtration of the solids and evaporation of the solvent resulted in a crude oil which was
35  purified via flash chromatography (hexane/EtOAc 1:1, Rg=0.19-0.38) yielding 1.00 g
(2.6 mmol; 49% yield) of benzyl-{3,3-difluoro-1-[3-(4-fluoro-
phenoxy)propyl]piperidin-4-yl }amine 15 as a brown oil.
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Svynthesis of 4-amino-5-chloro-N-{3.3-difluoro-1-[3-(4-fluorophenoxy )propyl]-

piperidin-4-yl }-2-methoxybenzamide 17
25 Inadry 50 mL flask, 0.44 g (2.2 mmol; 1.1 equiv) of 4-amino-5-chloro-2-

methoxybenzoic acid and 0.30 g (3 mmol; 1.5 equiv) of triethylamine were dissolved in

25 mL of dimethylformamide and stirred during 10 minutes at room temperature. Then
the mixture was cooled to 0°C and 0.24 g (2.2 mmol; 1.1 equiv) of ethyl chloroformate
was added and stirred during 30 minutes at room temperature. Then 0.29 g (2.2 mmol;
30 1.1 equiv) of 1-hydroxybenzotriazole was added and stirred during 30 minutes at room
temperature. Then 0.57 g of 3,3-difluoro-1-[3-(4-fluorophenoxy)propyl]piperidin-4-
amine 16 was added and the mixture was stirred at room temperature during 15 hours.
After evaporation of the solvent in vacuo, the crude oil was redissolved in EtOAc and
poured in 50 mL of brine and extracted with EtOAc (4 x 50 mL). The organic phases
35  were washed with brine and dried over MgSO,. After filtration of the solids and
evaporation of the solvent under vacuum, the crude oil was purified via flash
chromatography (hexane/EtOAc 3:7, Ry = 0.35) yielding 0.66 g (1.4 mmol; 71% yield)
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20
Chiral separation of 4-amino-5-chloro-N-{3.3-difluoro-1-[3-(4-fluorophenoxy)propyl]-

piperidin-4-y1}-2-methoxybenzamide 17

170 mg of 17 was resolved into its enantiomers by supercritical fluid chromatography
on a Berger Multigram™ SFC (Mettler, Toledo Co., Ltd) with an IC 250 mm*50mm,
25  Smm column.
Mobile phase : supercritical CO, : MeOH with 0.05% DEA = 75:25 at 160 ml/min
Column temperature : 38°C
Nozzle pressure : 30 MPa
Nozzle temperature : 60°C
30  Evaporator temperature : 20°C
Trimmer temperature : 25°C
Wavelength : 220 nm.

Peak 1 eluted at 7.4 min and yielded the dextrorotatory enantiomer (+)-17
35 ee%=100% ; [a] =+14.1° (¢=0.3, MeOH, A = 598 nm; 20°C).

Peak 2 eluted at 8.5 min and yielded the levorotatory enantiomer (-)-17
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0.66 0.16 11.63 2.36 Conpound (-)-17 10 mg/kg p.o. 93.7 14.11 43.18
7.38 * 0.W6200/M@818 15.91 2.76 * WD 2012/ 028614PCT/ EPPOTHEPO@496B06 26 -
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15 m n aft etelt Rifes were established that stably express the human variant of the receptor under

investigation after transfection with the appropriate cDNA (Table 1). Transfected cells

15  were grown under standard culture conditions, and membrane fractions were obtained
upon centrifugation and homogenisation of the cells. Optimal membrane dilutions for
binding studies were determined and aliquots were stored at -70°C until use. In a 96-
well plate format, the appropriate radioligand was added to the membrane preparation
containing the receptor under investigation. Compound solutions were prepared in

20  DMSO, and diluted 100-fold into the multiwell plate to a final test concentration of
10”7 to 10° M. After incubation with the test compound, the unbound radioligand was
removed by filtration on G/F filters with a Filtermate 96. Microscint™ was added to
the washed filter plates and the radioactivity bound to the receptor was measured by
liquid scintillation counting in a TopCount (Packard). To measure the Non-Specific

25  Binding (NSB), a high concentration of the non-radiolabeled ligand was added to wells
containing the membrane fraction and the radioligand.

Table 1: Summary of assay conditions for inhibition of radioligand binding to the

receptors evaluated.

30
Receptor | Cell line | Radioligand Conc. (nM) | Kd (nM)
SHTa HEK?293 | 3H-8-OH-DPAT | 0.5 0.557
SHT» NIH3T3 3H-ketanserin 2 0.628
SHT,p CHO 3H-5-HT 4 2.312
SHT>¢ CHO 3H-mesulergin 1 1.909
SHT;as | HEK293 | 3H-GR65630 0.5 0.247
SHT,p HEK?293 | 3H-GR113808 0.1 0.059
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percentage changes rel ative to baseline,yalues on heart rate (HR), nean
arterial blood pressure (MBP) and on EC& paraneters in anesthesized gui nea
pi gs. Baseline values are presented as actual units. WO
2012/ 028614PCT/ EP2011/ 064906 - 27 - Paranmeter HR b/min MBP nmmHg PQ ns QRS
ms QT ms QTc B m RBagRbI NecRBRe 33 Biidiah85 36/1C6hoLmNTY/ (ad @V |- 1% 4% 0%
-2% 0% -1% 0. 16 rr%/ ﬁlc @5 0% 13% 1% - 2% - 1% - |L% §’ 16 g/ ng @18 -2%-3%
4% 0% Ipha;s | CHO -prazosin i) 0.226

Alpha,s, | CHO 3H-rauwolscine | 1 0.485

Alpha,g | CHO 3H-rauwolscine | 1 0.853

Alpha,¢ | CHO 3H-rauwolscine | 1 0.100

Do, CHO 3H-spiperone 02 0.239

hERG HEK?293 3H-dofetilide S5 3.66

The % inhibition of binding of the radioligand to the receptor induced by the test
compound was calculated by the formula %Effect = 100-[(sample-NSB) / (HC-NSB) *

100], where sample = radioactive count in a drug treated well, HC = radioactive count

5  in control wells incubated with radioligand only. Using in house developed software, a
best-fit curve was fitted by a minimum sum of squares method to the plot of %
inhibition vs. concentration of the test compound. From this, the pIC50 value
(inhibitory concentration causing 50 % displacement of specific binding) was
determined, as well as an estimate of the slope of the plot (Hill coefficient).

10

Table 2 : pICs, values

CoNo. |Ref. | &®)-17| (t)-17| (-)-17| (£)-7 | (H)-7 | (-7 | (£)-12| (H)-12| (-)-12 | trend
Target

SHT1a | 571 | 5.1 525 | <5 574 1617 | 596 | 538 [6.13 |573 |=
SHT,s | 7.84 |5.71 [559 |576 | 695 |7.15 |6.12 | 644 | 6.49 | 631 |V
SHTs |662 |7.86 |729 |8.14 {697 |689 |66 7.18 {683 [7.14 | N
SHTye | 573 | 533 | <5 518 | 574 [ 591 [543 | 536 |53 518 | =
SHTsam | 5.94 | <5 <5 <5 <5 <5 <5 517 | <5 556 | N
SHT4 | 6.65 | <5 <5 <5 6.21 |6.06 |636 |694 |69 6.27 | N
Alphajs | 6.39 | <5 <5 511 | <5 6.28 | 6.4 6.35 1626 | 648 |
Alpha,s | 6.05 | <5 <5 <5 544 | <5 511 1532 |5 509 | N
Alphasg | 6.19 | <5 <5 <5 5.6 558 1522 |56 547 1528 | N
Alphayc | 6 <5 <5 <5 6.02 | <5 593 |568 [571 [523 |
Dy 627 |498 | <5 <5 534 (556 |5.10 | 533 [532 532 |V
hERG 742 1512 | <5 <5 6.63 |6.54 |65 6.5 6.75 [ 6.72 | ¥

The reference compound (Ref)) is cisapride.
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Example 5 : 5-HT,p antagonism
CHO-K1 (ECACC) cells were stably transfected with human 5-HT,g receptor cDNA
subcloned into pCDNA3.1 using the calcium phosphate method. Stably transfected cell

lines were selected using G-418, and clonal cell lines were developed by limit dilution.
5  Cell lines were cultured in Dulbecco's modified Eagle Medium (DMEM) containing

10% heat inactivated dialyzed foetal bovine serum (FBS), 1% penicillin-streptomycin,
1% L-glutamine and 1% non-essential amino acids.
Confluent monolayers plated into black 96 well plates with clear bottoms were loaded
with 4 uM Fluo-3-AM for 90 min at 37°C in Hanks balanced salt solution

10 supplemented with 20 mM HEPES and 2.5 mM probenecid. After washing, the test
compound was added to the cells and maximal fluorescence in response to 0.1 nM
serotonin was recorded using a fluorometric imaging plate reader (FLIPR) to detect
changes in intracellular calcium levels.
The maximal fluorescence recorded in the presence of the test compound was

15  expressed as a percent of the maximal fluorescence response to the agonist serotonin
(0.1 nM). The ICs value was determined by non-linear regression analysis of the
concentration-response curves generated with mean replicate values using Hill equation
curve fitting (Y =D + [(A — D)/(1 + (C/Csp)nH)], where Y = specific response, D =
minimum specific response (no drugs or serotonin added), A = maximum specific

20  response (0.1 nM serotonin, no drugs), C = concentration of compound, and Csy = ICso,
and nH = slope factor) (SigmaPlot® 4.0, SPSS Inc.). The apparent dissociation
constant (Kg) was calculated using the modified Cheng Prusoff equation (Kg =
ICs0/(1+(A/ECs04)), where A = concentration of serotonin, and ECsoa = ECsg value of
serotonin in this assay). (Porter et al. (1999), Br. J. Pharmacol., 128: 13-20)

25
Table 3 : 5-HT,p antagonism

Compound ICs Kg
(£)-7 60 nM 20 nM
(*)-12 12 nM 42 nM
(+)-17 33 nM 11 nM
(-)-17 1.6 nM 0.55 nM

Example 6 : hRERG-transfected HEK293 cells using a Patch Express apparatus.
30  Experiments were performed using HEK293 cells stably expressing the hRERG

potassium channel. Cells were grown at 37°C and 5% CO; in culture flasks in MEM

Medium supplemented with 10% heat-inactivated fetal bovine serum, 1% L-
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Glutamine-Penicillin-Streptomycin-solution, 1% non-essential amino acids (100x), 1%
sodium pyruvate (100mM) and 0.8% Geneticin (50mg/ml). Before use the cells were
subcultured in MEM medium in the absence of 5 ml L-Glutamine-Penicillin-
Streptomycin. For use in the automated patch-clamp system PatchXpress 7000A (Axon
5 Instruments) cells were harvested to obtain cell suspension of single cells.
Extracellular solution contained (mM): 150 NaCl, 4 KCl, 1 MgCl,, 1.8 CaCl,, 10
HEPES, 5 Glucose (pH 7.4 with NaOH). Pipette solution contained (mM): 120 KCI, 10
HEPES, 5 EGTA, 4 ATP-Mg,, 2 MgCl, 0.5 CaCl, (pH 7.2 with KOH).
Patch-clamp experiments were performed in the voltage-clamp mode and whole-cell
10 currents were recorded with an automated patch-clamp assay utilizing the PatchXpress
7000A system (Axon Instruments). Current signals were amplified and digitized by a
Multiclamp amplifier, stored and analyzed by using the PatchXpress, DataXpress
software and Igor 5.0 (Wavemetrics).
The holding potential was -80 mV. The hERG current (K+-selective outward current)
15  was determined as the maximal tail current at -40 mV after a 2 second depolarization to
+60 mV. Pulse cycling rate was 15 s. Before each test pulse a short pulse (0.5 s) from
the holding potential to -60 mV was given to determine (linear) leak current.
After establishing whole-cell configuration and a stability period, the vehicle (aqueous
DMSO control) was applied for 5 minutes followed by the test substance by increasing
20  concentrations of 107 M, 3 x 107 M and 3 x 10° M.
Each concentration of the test substance was applied twice. The effect of each
concentration was determined after 5 min as an average current of 3 sequential voltage
pulses. To determine the extent of block the residual current was compared with
vehicle pre-treatment. Data are expressed as % block at the indicated concentrations in
25  Table 4. The values between brackets refer to % block by the vehicle.

Table 4 : % block of the hERG channel

Concentration 100 nM 300 nM 3000 nM
Cisapride 80 (7) 95 (15) not tested
(¥)-7 35 (7) 62 (15) 94 (21)
(¥)-12 40 (7) 73 (15) 96 (21)
(¥)-17 9(7) 17 (15) 58 (21)
(+)-17 14 (7) 21 (10) 52 (11)
(-)-17 3(7) 11 (10) 47 (11)




8% 0% 6% 5% 5 nmg/ kg @2' -3% 36% 6% -2% 7% 5% 5 ng/ kg @5' -3% 34% 6% 0% 3%
2% Val ues are nedian of n=6. Statistically significant differences (p <
0.05) arewpndi2oes@ad in bold and italic, and were cal cul aCetkpren1ivh®oehanges
from baseline in actual units. Table 7. ,iedian plasnma | evels of Conpound
(-)-17 (ng/mM) after adm nistration of gl ncreasi ng intravenous doses of
0.16, 0.32, 0.64, 1.25, 2.5 and 5 ng/kg over periods of 5 mnutes at
15-mnute intervals (n=6) Dose 0. 16 0. 32 0. 64 1 25 2 5 5 Medi an 398 873
1815 3330 63gmpla doongsigi & pmpaany geite

nouse (proph&hpéund (1)01 Wh@te%a Eﬂ—fn@né@r@ﬁhﬁ‘é ﬁidhE&ﬁﬁLﬁﬁiloh %rzﬂeﬁﬁ@ﬂtédélow th
11

bl eomycin sul fate of | ur ane

i nhal ati on laﬁ]é%ﬁaﬁé??gug((aggg%m%?%%% el‘li 299% %@Ui:ﬂ%“’% %égge Crl t Care

Med. 174(5)LEBHO- E)O32TME@&fdrﬁnt£ﬁlﬁl}ﬂdemdne(an)aftéﬁall‘tﬁo@ﬂ;ﬁl’bmsuﬁd afdedgmnce daily
for 2 V\%eksve%gric%?ar rf)?éss e glvg 0ra % f gl?t VentrlFé% atr _wrg?éhtt TMeft ventricular wei ght

plus septum as an index of right ventricular hypertrophy, pulmonary artery acceleration

time, and histological assessement of muscularization of pulmonary arteries.

Monocrotaline was dissolved in 1 N HCI and then into distilled water, and pH was
10 adjusted to 7.4 using NaOH. A single dose of 60 mg/kg monocrotaline was
administered subcutaneously on day O to three groups of male Sprague Dawley rats.
The test article Compound (-)-17 was dissolved in 20% hydroxypropyl-beta-
cyclodextrin with NaOH, HCI and mannitol in pyrogen-free water and administered
orally by gavage (10 ml/kg) once daily from day 1 for 21 days at 10 mg/kg and 50
15  mg/kg. Plasma concentrations of Compound (-)-17 were measured 2 hours
(approximate Cmax after oral dosing in rats) after the final administration on day 21.
Corresponding volumes of 20% hydroxypropyl-beta-cyclodextrin vehicle were

administered orally according to the same protocol in a third group of animals.

20  Three-week treatments with Compound (-)-17 at 10 mg p.o. once daily (mean plasma
concentration 2 hours post-dosing at day 21 ~80 ng/ml) and at 50 mg p.o. once daily
(mean plasma concentration ~1,000 ng/ml) were non-toxic, and had no effect on mean
arterial blood pressure (MAP), but reduced right ventricular pressure (RVP), right
ventricular hypertrophy (right ventricle/(left ventricle + septum); RV/(LV+S)), and

25  increased pulmonary artery acceleration time (PAAT) (Table 5). The mean wall
thickness of small pulmonary arteries was significantly increased by monocrotaline
treatment, and this thickening was reduced by a three-week treatment with Compound
(-)-17 at 50 mg/kg p.o. (P=0.0539) and at 10 mg p.o. (P<0.005).

30  Table 5:
Treatment MAP (mmHg) | RVP (mmHg) | RV/(LV+S) PAAT (ms)
Vehicle 92.53+20.18 | 5245+9.16 | 0.66+0.16 | 11.63+236
Compound (-)-17 | o3 7, 1411 43182738 % | 046=0.08* | 15.91+2.76 *
10 mg/kg p.o.
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Table 7: Median plasma levels of Compound (-)-17 (ng/ml) after administration of
5  increasing intravenous doses of 0.16, 0.32, 0.64, 1.25, 2.5 and 5 mg/kg over periods of

5 minutes at 15-minute intervals (n=6)

Dose 0.16 0.32 0.64 1.25 2.5 5
Median 398 873 1815 3330 6325 11950

Example 9: Bleomycin-induced lung fibrosis in the mouse (prophetic)

10 Male C57BL/6 mice are treated intratracheally with bleomycin sulfate (aqueous
solution 2.5 U/ml; 2 ml/kg BW) under isoflurane inhalation anesthesia (see e.g., Ishii Y
et al, 2006. Am J Respir Crit Care Med. 174(5):550-6). Thereafter Compound (-)-17 is
administered once daily for 2 weeks at 10 mg/kg and 50 mg/kg p.o. Post-mortem

examination includes gross pathology, lung weights and lung histopathology on Day



mHg DPP mmHg LVdp/dt. PQ ns mrHg/s QRS ns QIcV ns Baseline 64 103 29 12
3123 97 46 294 0.16 ng/ kg @5' -4% +2% +2% +3% -1% - 1% +1% +2% 0. 16 ng/ kg @
30" -5% ~80602089628@% +0% - 0% +2% +4% 0. 32 ng/ kg @5' - 5%P€FAP2ULA006 +0%

-28 -

15. Histopathological examination of the lungs indicates that bleomycin causes

inflammation followed by fibrosis in the lungs in untreated mice.

Example 10: Pharmacokinetic evaluation in the mouse

5  For intravenous (i.v.) administration, Compound (-)-17 was dissolved in saline

containing 20% (w/v) hydroxy-propyl-beta-cyclodextrin (HPbCD) at a concentration of
0.25 mg/mL and administered (10 mL/kg) to male CD1 mice (n =3) as a bolus via a tail
vein at a dose level of 2.5 mg/kg. For oral (p.o.) administration, Compound (-)-17 was
dissolved in water containing 20% (w/v) HPbCD at a concentration of 0.5 mg/mL and

10 administered (20 mL/kg) to male CD1 mice (n =3) via gavage at a dose level of 10
mg/kg. Blood samples were collected via a saphenous vein at serial time points up to
24 h after dosing. Plasma was obtained by centrifugation and stored at -20°C prior to
analysis. Analysis was performed using liquid chromatography (LC) with tandem mass
spectrometric detection (MS/MS) in positive ion mode. Compound (-)-17 was eluted

15  from a reversed phase column with a gradient of acetonitrile and water containing 0.1%
(v/v) formic acid. At the time of analysis plasma samples (20 uL.) were thawed and
deprotonated with 200 uL of acetonitrile and centrifuged. Aliquots of the supernatant
were injected onto a reversed phase UPLC column and analysed via electrospray Mass
Spectrometry. Calibration standards and quality controls, analysed before and after the

20  study samples, were prepared in mouse plasma at the same time as the. The accuracy
(intra branch accuracy from independent QC samples) was between 85 % and 115 % of
the nominal value over the entire concentration range. Non-compartmental
pharmacokinetic analysis of the plasma concentration-time curves was performed using
WinNonLin to provide estimates of the plasma clearance (CLp), volume of distribution

25  at steady-state (Vss), terminal phase elimination half-life (t'2) and oral bioavailability
(F), the results are summarised in Table 8.

Example 11: Pharmacokinetic evaluation in the rat

For intravenous (i.v.) administration, Compound (-)-17 was dissolved in saline

30  containing 20% (w/v) hydroxy-propyl-beta-cyclodextrin (HPbCD) at a concentration of
1 mg/mL and administered (2.5 mL/kg) to male Sprague Dawley rats (n =1) as a bolus
via a saphenous vein at a dose level of 2.5 mg/kg. For oral (p.o.) administration,
Compound (-)-17 was dissolved in water containing 20% (w/v) HPbCD at a
concentration of 1 mg/mL and administered (10 mL/kg) to male Sprague Dawley rats

35 (n=3)viagavage at a dose level of 10 mg/kg. Blood samples were collected via a tail
vein at serial time points up to 24 h after dosing. Plasma was obtained by centrifugation

and stored at -20°C prior to analysis. Analysis was performed using liquid



-2% +3% +2% 0. 32 ng/ kg @ 30" +3% +2% -3% - 8% - 4% - 2% +4% +1% WO

2012/ 028614PCT/ EP2011/ 064906 - 31 - Paraneters Units HR b/mn MBP mrHg SPP
nmHg DPP woHgi2ozeqidt . PQ ns mrHg/ s QRS ns QIcV ns BaselPCm&EPS 1068029 12
3123 97 46 294 0.63 ng/ kg @5 -0% 2979

chromatography (LC) with tandem mass spectrometric detection (MS/MS) in positive
ion mode. Compound (-)-17 was eluted from a reversed phase column with a gradient
of acetonitrile and water containing 0.1% (v/v) formic acid. At the time of analysis
plasma samples (50 uL) were thawed and deprotonated with at least three volumes of
5  acetonitrile and centrifuged. Aliquots of the supernatant were injected onto a reversed
phase UPLC column and analysed via electrospray Mass Spectrometry. Calibration
standards and quality controls, analysed before and after the samples, were prepared in
rat plasma at the same time as the study samples. The accuracy (intra branch accuracy
from independent QC samples) was between 85% and 115% of the nominal value over
10 the entire concentration range. Non-compartmental pharmacokinetic analysis of the
plasma concentration-time curves was performed using WinNonLin to provide
estimates of the plasma clearance (CLp), volume of distribution at steady-state (Vss),
terminal phase elimination half-life (t'2) and oral bioavailability (F), the results are

summarised in Table 8.

15
Table 8: Non-Compartmental Pharmacokinetic Parameters for Compound (-)-17
obtained in Mouse and Rat Following i.v. and p.o. Administration of Compound (-)-17-
AAA (the free base).
Parameter Mouse Rat
CL (mL/min/kg) 20+ 6 46
Vss (L/kg) 1.9+£06 3.1
t% (h) 14402 1.1
Cmax (ng/mL) PO 1580 + 165 119 + 37
Tmax (h) PO 0.5 [0.5-1.0] 0.5
AUC(0-t) (ng.l/mL) PO 4443 £ 1093 686 + 254
F (%) 52 19
20

Example 12: Cardio-hemodynamic, cardio-electrophysiological,

electroencephalographic and pulmonary/respiratory effects in artificially ventilated,

anesthetized dogs (Beagles)

The animals were anesthetized with a mixture of 0.015 mg/kg 1.v. scopolamine and
25  0.075 mg/kg i.v. lofentanil, and relaxed with succinylcholine (5 mg/kg i.v.) followed by

a continuous i.v. infusion of 1.5 mg/kg/h of etomidate and small additional doses of
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+0% - 9% -WR1BM8612% +2% +1% 2.5 ng/ kg @5' - 5% +13% - 1HCTEHR018%645686
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fentanyl (0.025 mg/kg 1.v.) were given at 60 min intervals. The animals were ventilated
and prepared for measurements of the surface ECG, aortic-, pulmonary- and left
ventricular blood pressure, carotid blood flow, monophasic action potential , body
temperature, blood gasses and EEG (see Van Deuren et al, J Pharmacol Toxicol
Methods; 2009; 60: 11-23). Compound (-)-17 was dissolved in 20% hydroxypropyl-
cyclodextrin with NaOH, HCI and mannitol in pyrogen-free water and administered
intravenously (1 ml/kg) in increasing doses (0.16, 0.32, 0.63, 1.25, 2.5 and 5 mg/kg)
over a period of 5 min at 30-min intervals. Plasma concentrations of Compound (-)-17
were measured before and at the end of each infusion. Corresponding volumes of

vehicle were administered according to the same protocol in a second group of animals.

Relative to vehicle, Compound (-)-17 at 0.16 up to 5 mg/kg (total dose: 9.86 mg/kg;
median Cmax: 20,375 ng/ml) had no relevant effect on heart rate (HR), pulmonary
artery pressure, left ventricular end diastolic pressure, cardiac output, stroke volume,
pressure rate product, the duration of the PQ and QRS intervals, lung function
(dynamic compliance, Cgyn and airway resistance, Ryy), body temperature or on EEG
(measured by the Narcotrend®) in the anesthetized dog. From 1.25 mg/kg onwards
(Cmax: 5,205 ng/ml), arterial blood pressure, vascular resistance (systemic and
common carotid) and Tau (time constant of relaxation) started to increase.
Furthermore, at 2.5 mg/kg (Cmax: 9,550 ng/ml) LV dp/dtma/pd started to decrease and
at 5 mg/kg (Cmax: 20,375 ng/ml) a minor decrease was noted in the duration of QTc
VDW (QT interval corrected for HR) and QTc VcT (QT interval corrected for HR and

temperature).

Table 9: Effects of Compound (-)-17 before and at 5 and 30 minutes after onset of each
infusion, expressed as percentage changes relative to vehicle, on heart rate (HR), mean
arterial blood pressure (MBP), systolic (SPP) and diastolic (DPP) pulmonary pressure,
left ventricular contractility (LVdp/dtm., ) and ECG parameters (PQ, QRS and QTcV) in

anesthetized beagle dogs. Baseline values are presented as actual units.

+4% +2% - 1% -9% - 2% - 0% +1%

-3%

Parameters HR  MBP SPP DPP  LVdp/dtn.x PQms QRS QTcV
Units b/min mmHg mmHg mmHg mmHg/s ms ms

Baseline 64 103 29 12 3123 97 46 294
0.16 mg/kg @ 5>  -4%  +2% +2% +3% -1% -1% +1% +2%
0.16 mg/kg @ 30 -5%  +3% +5% -3% +0% 0% 2% +4%
032mgkg @5 5% +5% +11%  +0% +0% 2% 3% +2%

0.32 mg/kg @ 30" +3%  +2% -3% -8% -4% 2% +4% +1%




+2%-3% 2.5 ng/ kg @ 30" -4% +0% - 15% - 24% +2% +2% +3% -1% 5 ng/ kg @5 -15%
+17% -10% +17% - 11% +2% +6% - 3% 5 ng/ kg @ 30" -14% +0% - 7% - 5% +2% +- 2% +3%
-2% Val uvee 2arx28@di an of n = 4. Statistically significact/ERifiesednces (p <
0.05) are indicated in bold and italic, ;and were cal cul ated on the changes
frombaseline in actual units. Table 10: Median plasma | evels of Conpound
(-)-17 (ng/mM) after adm nistration of 5increasing intravenous doses of
0.16, 0.32,_0. 64 125 2 5 and 5 ng/kg over periods of 5 ninputes at

30-mi nute jipfry@d s (n=44r Dog@p( mMOSkKE) Opff Or$dp/@:,04rdnd> 2RSS QTcv
Units b/min mmHg mmHg mmHg mmHg/s ms ms
Baseline 64 103 29 12 3123 97 46 294
0.63mg/kg @5  -0%  +6% -2% +0% -3% +3%  +4% +1%
0.63 mg/kg @ 30" +4%  +2% -1% -9% -2% -0% +1% +4%
1.25mg/kg @5 0% +10%  -1% -7% -1% +2%  +4% +2%
1.25 mg/kg @ 30" -3%  +0% -9% -12% -5% +2%  +2% +1%
25 mg/kg @ 5 5% +I13%  -1% +1% -8% +6%  +2% -3%
25mgkg @30° 4%  +0%  -15%  -24% +2% +2%  +3% -1%
Smgkg @ 5’ -15%  +17%  -10%  +17% -11% +2%  +6% -3%
5 mg/kg @ 30 -14%  +0% -7% -5% +2% +-2%  +3% -2%

Values are median of n = 4. Statistically significant differences (p < 0.05) are indicated

in bold and italic, and were calculated on the changes from baseline in actual units.

Table 10: Median plasma levels of Compound (-)-17 (ng/ml) after administration of
5 increasing intravenous doses of 0.16, 0.32, 0.64, 1.25, 2.5 and 5 mg/kg over periods of

5 minutes at 30-minute intervals (n=4).

Dose (mg/kg) 016 032 064 125 25 5
Median (ng/ml) 725 1420 2540 5205 9550 20375




Medi an (ng/m) 725 1420 2540 5205 9550 20375 WO

2012/ 028614PCT/ EP2011/ 064906 - 32 - CLAIMS 1. A conpound of Formula (1) O
ONH2 CH3 w0 2a1290861@0chemi cal |y i soneric formthereof, wreT&PR01R064906ydr ogen
or fluoro, or an addition salt or a solvate thereof The conmpound accordi ng
to claim1 wherein Ris fluoro and the conpound is a racem c m xture, or an
addition salt or a solvate thereof The conpound according to claiml
wherein Ris fluoro and the conpound has an optical rotation [a] = -14.4
(c=0.3, MeOM_ARPMS98 nm 20C), or an addition salt or a solvate thereof. A
pharmaceutical conposition conprising a therapeutically effective anount of
a conpound as defined in any one of clains 1 to 3 and a pharmaceutically
accept abl e tarAicempodndosfdeesslaf@ preparing a pharmaceutical conposition as
defined in clafg&xcharacterized |n hat a pharmaceutically acceptabl e
carrier is inting y nlxed thnrapeutlc ally effective anmount of a
conpound as defi neg”i of s oC13. A conpound as defined in
any one of clains 1 to 3 for n}Ihe it nent or prevention of

pul nonary arteri al hypertenS|on pul Mg osis or irritable bowel
syndronme. A nethod of treating or pr ¥Fnt|ng puInDnary arterial
hypertension, pulnmonary fibrosis or irrftabl e bowel syndrone, the nethod
conpri siSng adnors ss¢revdhagnidadly asosndpicdotm kherevdesthdrbigr eof a t herapeutical ly

effective a”“%@ﬁsﬁ&hggé¥gﬂﬁBUﬂgo?S defined in any one of clainms 1 to 3.

an addition salt or a solvate thereof.

2. The compound according to claim 1 wherein R is fluoro and the compound is a

10 racemic mixture, or an addition salt or a solvate thereof.

3. The compound according to claim 1 wherein R is fluoro and the compound has an
optical rotation [ot] = -14.4° (¢=0.3, MeOH, A = 598 nm; 20°C), or an addition salt
or a solvate thereof.

15

4. A pharmaceutical composition comprising a therapeutically effective amount of a

compound as defined in any one of claims 1 to 3 and a pharmaceutically

acceptable carrier.

20 5. A process for preparing a pharmaceutical composition as defined in claim 5,
characterized in that a pharmaceutically acceptable carrier is intimately mixed with
a therapeutic ally effective amount of a compound as defined in any one of claims
1to 3.

25 6. A compound as defined in any one of claims 1 to 3 for use in the treatment or
prevention of pulmonary arterial hypertension, pulmonary fibrosis or irritable

bowel syndrome.

7. A method of treating or preventing pulmonary arterial hypertension, pulmonary
30 fibrosis or irritable bowel syndrome, the method comprising administering to a
subject in need thereof a therapeutically effective amount of a compound as

defined in any one of claims 1 to 3.



