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WD 2007/ 031933 PCT/ I B2006/ 053210 1 Stabl e

phar maceuti cal conposition conprising a

pyrim di ne-sul fam de The present invention relates to
woeédzesphar maceut i cal conpositions conpri SiMO/IB2006/053216

propyl sul fam c acid

[ 5- (4- br onp- phenyl ) - 6- [ 2- (S[bronn-pyrinidn}z-yloxy)-e

t hoxy] - pynmidm| -yl]-am de or pharmaceutically

acceptabl e salts, solvates, hydrates or norphol ogi ca

forns thereof; said conpound being herei nafter

refer L a
f or mAtabie b BRest R St Rion R AR R gl
N Il t"NN~0 ~N*Br | Conpound of formula | is an
endot hel in receptor inhibitor and useful as
The m&@&%&ﬁfhdnarefaﬁeg DLEE ARHASRARLEP bompdSRBRO %\%i)ﬁwlﬁmm acid
g _garatlon thereof is dlsclose
[5-(4- bmp@sglsaﬂ mema-PyHEidiEohylest-ctpotpyimigindey b%! @, any or

pharmabeafi@Mne QB&pﬁﬂSle GARP NS Oﬁydf'a% 9d |nbrpholoBicdl Fold® thereof, said compound

being, IGEOBAR AOPESCR 1LoBPOL PEee | VR TP e e ollowing

ﬁnmmﬁonpound of 10 formula I, as mell as nor phol ogi ca
forms thereof; if not i ndi cated ot herwi se and where
appropriate and expgdhent. The present conpound of
formula | is currentlyY being evagpated in clinica
trials, thus a StabNé T 6n had to be
devel oped. The presént on therefore relates to
st abl e pharmaceutical N ions conprising the
compound propylsulfanig ,
[ 5- (4- br ono- phenyl ) - ['i-( ’ br ono i mi di n- 2-yl oxy)
15 ethoxy]-pyrinidin-4-y|]- \Or # rmaceutically
acceptabl e salts, solvates, hydrat nor phol ogi ca
forms thereof. A stable pharnaceutlcal conposition
according to this inventiomw !l conprise: a) a
conpound of fornula | having the fornula shown

Compotdo] Sl P AT R ar g s e PP ERsft Roptos antgonist

Compound of formlﬂa I and the preparation thereof is disclosed in WO 02/053557

Within the context of this disclosure, any reference to compound of formula I is to be understood as
referring also fo pharmaceutically acceptable salts or solvates, including hydrates, of compound of
formula I, as well as morphological forms thereof, if not indicated otherwise and where appropriate and

expedient.

The present compound of formula I is corrently being evaluated in clinical trials, thus a stable formulation
had to be developed. The present invention therefore relates to stable pharmaceutical compositions
comprising the compound propylsulfamic acid [5-(4-bromo-phenyl)-6-[2-(5-bromo-pyrimidin-2-yloxy)-
ethoxy]-pyrimidin-4-yI]-amide, or pharmaceufically acceptable salts, solvates, hydrates or morphologmal

forms thereof.

A stable pharmaceutical composition according to this invention will comprise:

a) 2 compound of formula I having the formula shown hercafter, or a pharmaceutically acceptable
salt, solvate, hydraie or morphological form thereof,



2 OONSNHBr HNON N b) afiller, c) a
disintegrant, d) a surfactant, e) a lubricant. 5 In
one aspect, there is provided a pharnaceutica
conposition conprising: a) a2conpound of the formula
| as drawn below, 0~ 0 S~ Br NHHNII NON) -O0i
Br N | or a pharmaceyfigally acceptable salt,

sol vate, hydrate or norpliol ogi cal f Fn1thereof, in a
total 10 anount “of UpNT O NI Y% ¢ i'ght based on the
total weight of the phar ' conposition, b) a
filler consisting of |adio nonohydr at e and

m crocrystalline cellulose, Jin a total anount of 10

to 95% i n wei ght based on'NheQ ot al =ght of the
phar maceuti cal conposition, cﬂ\g/@' tﬁi%gpgnt,

consi sting of consisting of sodi'ums h gl ycol ate
or a conbi nation of sodium starch glycolate and
pplamieny! pyrrolidone, in a total anount of 1 to 20%
in weight based on the 15 total weight of the

phar dilmegHhdtcal conposition, d) a surfactant,
consi sting of a polysorbate, in a total amount of 0.1

tp a3%erhdlaneei ght based on the
e) a lubricant.
5 In one aspect, there is provided a pharmaceutical composition comprising:

a) acompound of the formula I as drawn below,

WP

5 Br
" NTTSNH
H
S

N
L

N O N=—
k/O%\N:/>——B r

I

or a pharmaceutically acceptable salt, solvate, hydrate or morphological form thereof, in a total

10 amount of up to 50% in weight based on the total weight of the pharmaceutical composition,

b) a filler consisting of lactose monohydrate and microcrystalline cellulose, in a total amount of 10

to 5% in weight based on the total weight of the pharmaceutical composition,

c) a disintegrant, consisting of consisting of sodium starch glycolate or a combination of sodium
starch glycolate and polyvinylpyrrolidone, in a total amount of 1 to 20% in weight based on the

15 total weight of the pharmaceutical composition,

d) a surfactant, consisting of a polysorbate, in a total amount of 0.1 to 3% in weight based on the

total weight of the pharmaceutical composition, and

e) a lubricant, consisting of magnesium stearate, in a total amount of ¢.05% to 10% in weight

based on the total weight of the pharmaceutical composition.
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total weight of the pharmaceutical conposition, and

e) a lubricant, consisting of magnesi um stearate, in.

a total amount of 0.05%to 10%in weight based on

the total weight of the pharnageutical conposition.

2a According to a preferred enbodi nent of this

i nvention, the pharmaceutical conposition will be in
Acaohmg ffoafmfélfredaerhlﬂahhﬁﬁnt ofAhiaRetinfigh, 1R phasiRarticar R@bdi@sh will be in the
form 0f kmsnt of this invention, the pharnaceuti cal

hG&kion will be in the formof a capsule. 5

St abI e pharmaceutical conpositions according to this
Accorirertt annhenipieferfed efubodibnyt ob thissivedntisd) e phivenatéutib&leodosition will be in
the O%In%%:ted from one or nore of the follow ng: |actose,
I'ze a’tg\r Ch, pregelatinized starch, dibasic calcium

phosphat e di hydr ate (CaHPO4. 2H20), m' crocrystalline
Statde pharhgsejcah@intposgotsracenrdingltonhin favention willgreferably be such that the filler is
slefF AL B hort S (B Gl BB D~ QBT ctpiz trch, aibasi caleu
phog:lhyt@ odhlﬂcbate d@hﬂPOMH@)bmWhMlmﬁe chlhilcssemaﬁactéimim and mannitol; the

dlsn‘ﬁg%}?nq qﬁec)}éfgr grf(?rlnl gllﬁgosre%gzie (%S tﬁey If ll}lwrn%ﬁ Icaogﬁaémelécrsalsmlgm sodium starch
glycakated sdinum edrigixgatihylcgidgel atsbdimﬂedca&b@dyﬁiathygbﬂaﬂose cross-linked

s_an exchang re3| t he acta
ol @t BioRe SRS by B R e St bkl el i cBliisea starcn, guer
gumpglays (ambactresxchmgleyei;ﬁwItbmaufwdammsysarwtpaylfmﬂe theofoy6®ing; sodium lauryl
ear at es

squRag%: Qég@gtﬁ% tpog/ethgfene W}‘Oé)ﬁlgnes é?l%?l?r&np#%wvtha@flﬂ stearates, dioctyl
sodimgt spHgsucmite @my»ekyeyﬁydme sG.‘r]JltA} ﬁittk)abldeésh:ﬁ; S)Qlyoﬁjtdﬂiy&ﬁe Cy4-alkyl ethers,

such%nnolg otesqrrs 280" (ii eg;%l%tlarg fa?1 re%e arfxcg m%tol\'ﬂﬁ H:aht agsgelectec? from the following:

icant 'i's
magn@gme gluminiuma, Ior,lmlafmru meantecsadagic il Sbdiam atetry] SikRaitd, Galc, sodium benzoate,

gl}’c%ﬂ Igce)réosﬁo 93[/1% Sp]E) gf%éfe%%%ﬁg&rl gg%% kyﬁ & o%%;e%%if?:g]s%o?‘%ge%’oil and sucrose
estelhydrogenat ed cotton seed oil, castor seed oil and
sucrose esters. In particular, a st abI e

In pa?h&ﬁﬂaacs?a%e %%a%&%ﬁsobrtnpo ntlo%%gn%{%g ré%t% éhls Fw?'ﬁlgn ng},(‘ﬂﬂpgse

I nvention an conp

%’gcceptﬁ%% ?’f&lrrglm éf fEneg lﬁ rugn?lgeyt I [911aarmz}/ceutlcally acceptable salt,

rmﬁ@ih@ﬁ%chgdr@ialorﬁlomhpbgiealefmﬁnthbr):ofone or nore excipients
selected fromthe group consisting of |actose, nuaize
bs)t anre lpr mpree gedipittitnisslected t fagne hthe cabupi womdisyidg ogfenctose, maize starch,

po yv%lﬁtgrﬁ gg ?I?ISF] gfgﬁ@ P{%J& Bﬁ})%gl%iegagg m?(:sl'gérysqgllme cellulose,
SR AEARH IR0 3



d) sodium starch glycolate, e) a surfactant, and f)
a lubricant. More particularly, a stable
phar maceuti cal composition according to this
wo Byaiidsen can conprise: 5 a) a conpound of #dwIB2006/053210
formula | as defined in clagml, or a
phar rmceuti cally acceptable salt, solvate, hydrate
hol ogi.cal formthereof, in a total anount of
d) u“'ﬁd‘l“BS @’ﬂYFP%l ght based on the total wei ght of the
%neu cal conposition (e.g. in an anmobunt from1l
ably from5 to 30%and in particular from
f) ]ah O%I n wei ght based on the total weight of the
ar maceutl cal conposition), 10 b) one or nore
exci pients selected fromthe group consisting of
More partienlasty ez stablg pharmaganfieah compogitien ageqrdingtedhis @yenfierncan comprise:
cal ci um h droge hat e and m crocrystal]line

hos
5 9 @éaommsge the formguls by fleogdin, leimol, on pPEERECe ceytisplly gocgpiphffalt, solvate,
b@t&eﬁ 0@ FhotphBlofied] FbrmVBErT! metofahﬁndahasﬂnpcte §0% GRkveight based on the

St o b Bl 5 bty s

Z&%ﬂ%ﬂ amiemgbﬁrhhﬂaeﬁbrmrmt te20% oh aveigiei gkt of theh®tal weight of the

I t 15
S:g%;-/:\'?;?e% Ta%JIy‘rEﬂa Tlg%ngSI | Inog)tot al C2’:1m)unt of up to
10 b) %né b ndE E}gzﬂﬁ %él@&eﬁbﬂ ﬁl@ glto?ﬁ %nsx\é‘ﬁigg)mactgge Ll starch, pregelatinised

phar maceut i cal conposition I A an anount from

gtashy eplojgnhydiesca whysph%mdlmwcewamcqﬂhlosepalr % fota pggpunt of 10 to

f%% ﬁveﬁ@t ﬂa.‘{@dt h fﬁlg Mtwekgﬁ@ﬁdh@ ediiedl %bmﬁ@itiﬁﬁ] te Pfin an amount
arnmaceutjca osi sodj u arch

(o) 2P olably 50 100 B et S0 T3 ot besod on e

haﬂamghﬂoﬂtﬁaq)hh@iaéduummﬁjbmﬁén),t he pharnmaceuti cal

conposition (e.g. in an anount fromO0.5 to 20%
15 ¢) molyah&lpyﬂdhdmebntadoﬁmﬁmf iop to 2% pewdight bised orf the tatfl weight of the

SJ %&a??oé%q%gﬁ&d %gmi ﬂeaiéo%t IH\EISQD?O%D, HGE@S( ﬁ'cm 1 to 5% and in

ar naceu a surfactant,
mettlallﬂarérmﬂw 4% in uplgh@a%n ﬂle\mﬂgmghb@fmhma@en%cat mpsmon),
i ght of the pharmaceuti cal rg)oa tion

d) a‘m@\!m starch glypadate in 4 fgtabamountnRfap ltcy3q!’ qushﬁasqd&n%%weight of the

ipRarmBeufidat éﬂnﬂﬁmﬁéﬂ?&"gomjantaﬁmﬁhtff%hi 05 YeE2088) noti$ B8mANo 10% and in
t he total he

! Lt _—
5 e e R B Ry
ht. b { t ot | t
o) o R 1 £ BB oL Byt (2 3 Yol b o i of te
@hirmateotical/ompotitiinl (5. gfm emnﬁoulzt fmmla(ﬁi dmVe,i notably dirotn GQA tad% and in
f % do I ' -
AR R L 0 S 300 O F 8 18] Yk

QPIaMSéwphmdrraceutl cal con‘posn tion according to this

i nventi on can corrprl
25 f) a lubricant, in a total amount of up to 10% in weight based on the total weight of the

pharmaceutics] compesition {e.g. in an amount from 0.05 to 5%, notably from 0.1 to 2% and in
particalar from 025 to 1.5% in weight based on the total weight of the pharmaceutical

composition).

For example, a stable pharmaceutical composition according to this invention can comprise:

30 a) acompound of the formula I as defined in claim 1, or a pharmaceutically acceptable salt, solvate,
hydrate or morphological form thereof, in a total amount of up to 50% in weight based on the
total weight of the pharmaceutical composition {e.g. in an amount from 1 to 50%, notably from 5



30 a) a conpound of the fornula | as defined in claim

1, or a pharnaceutically acceptable salt, solvate,

hydrat e or norphol ogi cal formthereof, in a total
woaomunioz®f up to 50% i n wei ght based on the pamiBad06/053210

wei ght of the pharmaceuti ca+ conposition (e.g. in an

anmount from1l to 50% notably from5 WO 20071031933

PCT/1820061053 0 4 tg 30 nd in rti,cul ar

i Wit MoBR A R A S0 208 B AR ern G D Metst of the
@hﬁhmmﬂmbmm;rposi tion), b) lactose or |actose
nmonohydrate in a total anmount of 10 to 75% i n wei ght

b) bmdordactdshmoilqhv&hte W tgtat amaht of A@toptierinmeighitbassd jon the total weight
&P EH%E, ’slg%x@'é g E.fn olult $Bn3 b QWZ,On&ably from 45 t0 65%
5 and 1| 2

not a rom4 n particular fromb5
5 taed eop@rﬂqulawé‘noghiz 9ot inoweight dagedon| theyksital Feeigh of; the pharmaceatical
JReRUt i cal  conposition) c) mcrocrystalline
ceI ulose, in a total anount of O to 20% i n wei ght
c) bﬁ&ﬁ&yéﬁﬂﬁeﬁ@ﬂtﬂ&b&h aWGthiGiMousifof 0ttt @0% Mt Eipia dbkedl 6@ the total weight of

03|t| an an. anount f 0 1 ot o
S TR gl PO TPD o4 i Sy o 2 b i
g:ilir ﬂmsad ﬁmmghﬁliateﬂlon vieitgiltweight dfftte pharmaceutical composition),
phar maceuti cal conposition), 10 d)

16 d) polyymypyriapiereoini adotalogmount of up ¢t 20% somwight beaspd erpthe bt Gesght of the

St RSP R b RDDS o ok Ry fom 1o 5% i
Qadicyly fipgo? todd lameyghifhagﬂqqog thedotal ggeightofithe Phﬁﬁ‘??ef-"é‘iﬂlr gopuposition),

from2 to 4% in wei ght based on the t ot al
e) spdiump sanch glyenlate, dng tog'b%w qfiup ) 30°4 e‘}l‘@tﬁmwﬁ@?%ﬂéﬂﬂ weight of the
g;ha&ﬁ@&eaﬁdm cdnipositibrofel mmuﬁﬁntﬁomms 1002080) Yothbly Weinghtd 10% and in

5 aseﬂ Qn tﬂwééaltﬂije}g fVTe%.)gﬁ*w%rma eutic Ialcomposm(m),

nOtu%Qc ng{nt% ot © ]1-,91(;)/00 Hg t?ot‘y ﬂ:?vﬁ%ﬁ%&g# 3k t{lJ Qdigl?wetléﬁt of the

a
whammmﬂt mtmmbsmmfpesmtan enjunt frym .03 @nf 3 /é,omhlw fromﬂ @ to 1% and in

\txgltﬂ@th tn(?11 b (ﬁﬁ%}tlﬁ Tk bl B tned 58 dveiht o nd QhaHnaceutical

armaceutical conposition (e.g. In an
&ﬁ@mﬁtﬁoﬁk% 0. 01 to 5% notably fromO0.05 to 1% and

in particular from0.1 to 0.5% i n_ wei n .
2 8 bR Retetth Emgnt (gf élppt?a}%’gde (Jeight P %eﬁi aﬁﬁg 'fr? ofsight of the
PRAMELual SorpdBfibnCRIR! in anAmdurt Gloa 0.65N0 B, mibl,uﬁomo 11628 and in
in ght b the to f .the
SFPEC B (2 . ot PR %@@% ol e ol R o pparmaceutia
Qoﬁﬁnsitﬂn)S% not abI y from 0.1 to 2% and in particular
fromO0.25 to 1.5% in weight based on the total weight

A phanflocitif BRALIR Sitbidiflo i URARN hidkably/tohiBabmRCEU! | Cal
n accor

conmposi ti g to this inventi'on can notably
25 a) GRBRpduSE of the formula I as defined in claim 1, or a pharmaceutically acceptable salt, solvate,

hydrate or morphological form thereof,
b) lactose or lactose monohydrate,
¢) microcrystalline cellulose,
d) polyvinylpyrrolidone,
30 e) sodium starch glycolate,
f) asurfactant, and

g} alubricant.
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25 a) a conpound of the fornula | as defined in claim

1, or a pharnaceutically acceptable salt, solvate,

hydrat e or norphol ogi cal formthereof, b) |actose or
wo Reimess nonohydrate, c¢) mcrocrystalline callmb@msess2io

d) polyvinyl pyrrolidone, 30 e) sodium starch

gl ycolate, f) a surfactant, and g) a lubricant. WO

2007/ 031933 PCT/ 1 B2006/ 053210 .5 Accor.di to .
Accordigloed PR TpCHiEITR! 64 tQ“Fh‘ié’m@BsHﬁ’&% FREPEORST B difetpractant is a
polysordtQve, the surfactant is a polysorbate. According to

anot her preferred enbodi nent of the conpositions

| , . . < . .
accordf b REH BERNE: bR Lt 68 MmbhucoBF BRRMH hnove, e ubricant i
magnespmp@site. i on of this invention may al so contain a

glidant. The present invention therefore further
OptiondlyOe Qﬁgleﬁmamf&uﬂmrcsﬁgﬁﬁlgﬁ ?ﬂlﬁhisﬁ?%h.ﬁ& aPAko contzin a glidant. The
¢conpri sing: a). compoun ormul.a. |, or.a N
present Jiyghtipn {??%%WVP%@&M&P@N?&W?%W%‘&“W- or
nor phol.ogi cal _formthereof. b filler, 1 a :
) (Pehopa gl . g5 * Pacriep el hooryly st §fee hrdids f porhotogical
ffyrmethdredsy i cant. Fillers according to the invention
i nclude but are not restricted to one or nore of the
b) fadilleowi ng: | actose, 15 mmize starch, pregel atinized
starch, dibasic cal ci um phosphate dehydrate
c) (acifMBrEnBH2O), microcrystalline cellul ose,
mal t odextrin and mannitol. Preferably, |actose with
d) fsERsEry st al | i ne cel lul ose, |actose with maize
starch, pregel atenized starch with mcrocrystalline
€) @@%ﬁﬁﬁ&@g, or dibasic cal cium phosphate dihydrate
ﬂ\gﬁihg$crocrystalline cellul ose are used. Also
preferred is | actose nonohydrate (e.g. Pharnmatose

200 Mesh) with mcrocrystalline cellul ose (e.%: .
Fillers gug¢rdiag {orthe fopangien include but are not restricted to one or more of the following: lactose,

maize starch, pregelatinized starch, dibasic calcium phosphate dihydrate (CaHPO42H,0),
microcrystalline cellulose, maltodextrin and mannitol. Preferably, lactose with microcrystalline cellulose,
lactose with maize starch, pregelatinized starch with microcrystalline cellulose, or dibasic calcium
phosphate dihydrate with microcrystalline cellulose are used. Also preferred is lactose monohydrate (e.g.

| Pharmatose® 200 Mesh) with microcrystalline celtulose (e.g. Avicel® PH101).

Disintegrants according to the invention include but are not restricted to one or more of the following:
croscarmellose sodium, sodium starch glycolate, calcium carboxymethylcelluiose (CMC-Ca), sodiam
carboxymethyicellulose CMC-Na, cross-linked polyvinylpyrrolidone (e.g. Crospovidone (PVP XL;
Polyplasdone, commercially available from the ISP company or Kollidlon® XI. from BASF)),
polyvinylpyrrolidone (PVP), alginic acid, sodium alginate, pregelatinized starch, guar gum, clays and ion
exchange resins. Preferably, sodium starch glycolate is used as disintegrant, or a combination of sodium
starch glycolate and PVP.

Surfactant according to the invention include but are not restricted to one or more of the following:
sodiam lauryl sulphate, polysorbates (commercially available as Tween®), polyethylene
polyoxypropylene polymers (Pluronic F65), polyoxylethylene stearates (MYRJ), dioctyl sodium
sulfosuccinate, polyoxyethylene sorbitan fatty acid esters (commercial available from Nikko Chemicals),
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20 Disintegrants according to the invention include

but are not restricted to one or nore of the

follow ng: croscarnellose sodium sodium starch
wodoyehage, cal ci um car boxynet hyl cel | ul ose (¥dddBEBK/053210

sodi um car boxynet hyl cel | ul pse CMC-Na, cross-Iinked

polyvinylpyrrolidone (e. g Cr ospovi done (PVP XL;

polyoxgeg!{%g!ﬁg aﬁkyﬁ %g,gsrafmf%%tg av%ldlé%% es:fterrsoargdtelgn%rsl. ?rgferably, sedium
lauryl salphayis a3ed pysuffadtanione ( PVP), al gi nic aci d, sodi um
al ginate, pregelatinized starch guar gum clays and

A mlﬁg@a@%&i&e&m% &sa;s Sn aBlofd ram %égege Wr&m have a mean

olate I s use sinte ati1on
polymeusahgm degramof Fomr28tio H00,merlomeruny éorefmbly ghput $0+ aad may for example be

polysorB&E 8. BefBablyidoBe hotysBbhie Mbulde veilBbRdbrvEE NOt

restrictedto one or nore of the follow ng: sodium

i e S LIS B LT L L i

colloid4l Rlilicon I’didthG&ﬁ cdﬂ@idylosiydaeﬁhydrme(egt @arosit®e 2000, Mikxhpsium trisilicate,

RXNE yl ene
dm%?eghﬂ%%h&”f'(aiﬁny érs '(ﬂor%%%‘él}e%?a a%al "abl e from
Ni kko Chenmi cal s), V\D 2007/ 031933 PCT/ |1 B2006/ 053210 6
Lubricants|apeyxdjust th {hie dnventiondnchidg Pt agg ot restricted korone er mash okibe foflewing: Mg-,

Al- or @9 gte&r@c@ Qlehife ﬁﬁf, %5@11@@\@3;@1*' fitadite B[cegcﬁflﬁpbéﬁzoa&o@gl&%ryl mono fatty

l'auryl 'sul phaté is used as surfactant. A polysorbate
acid, e.prfaying @ dnofeqular weishy 95 from JAC 300 Rpltery (68 glyrerypmenasiserate (e.g. from
Daniscé, VIEH! gipdaryMdlbehdnaty eze g OBaRitol APOIRERY, iGaAtbes FekaeH) eglydefyl palmito-

s 8 e e B s 6 B, ASE) 7o oton

seed oibl(ISubitali, Hews0 Mesbad encs)h castod sé@d ofle(@atimbilR,- Henkely entl sucrose esters
(Smﬂloﬁl% ?]9 %Essbl%g % lqgods %og I']??eflerglgi tr}]a!g:?ﬁ% uln;lgeﬁ%%s ng& are

res oW ng
_silica; coIIO|da[ S|Ihcpn d|0X|de, e. II0|daI
It will gie| mm;ﬂm @G0B given (pxcipigrionpy erye DO) t dagiction eg. as filler,

d;lsmte%iﬂt, %{éfugﬁcaﬁﬁl lul ose, starch and talc.
ferably, 0|dal silicone dioxide is used.

. Lubricants accordln to. the nventlo cl ude. but gr.e

Optiongl o e PP SHEPIoR G LR STorB QP BIYeE . St o ot

may alsbQordin a@ifiricGaidSt ear at e, stearic acid, sodlun1steary|
fumarate, talc, sodiumbenzoate, a glyceryl nono

Lactosd %Oatv?ﬂab%gﬂ@%m tonsﬁ?&gbﬂﬁ %F IRk486 a5 o) SEnsS, J(éf&%ly Lactose-

glycery nostearate
monohydraspfsuchanPhagatoseI00M fory DM Intealientab ifeised fethepresent invention.
Conpritol ATO888m Gattefosse France), glyceryl
Maize Q@LHM SnilbleGRIM SonBSdr@il siypliths iRIs8  of Bk presdbint@kiOS pfeferably maize
France) pol yet hyl ene glycol (PEG BA g
WYetat ed cotton seed oil (Lubitab, Edmard
Mendell Co Inc.), castor seed oil (Cutina HR, Henkel)
Pregelatitiisbd Statvh @8 avaiiatileft@n cdibmérSuilrsippdies isSised for the present invention, preferably
gaku Foods Co.). Preferably, magnesium
$Hmhg%é§ﬂg%éﬁ+séﬁsed It will be appreciated that any
gi ven exci pient may serve nmore than one function e.qg.
Dibasicaeglejym phosphate dihydrate as available from commercial suppliers is used for the present
invention, preferably dibasic calcium phosphate dihydrate in an unmilled form, such as Calipharm A or

A-Tab.

Microcrystalling cellulose as available from commercial suppliers is used for the present invention,
preferably Avicel PH101 from FMC international.
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di si ntegrant, surfactant, glidant, and/or |ubricant.
Optionally, the stable pharmaceutical conposition of

this invention (whether containing a glidant or not)

wo'BByB8lea9 contain tartaric acid. 20 Lactose @S/mB2006/053210

avai |l abl e from comrer ci al s,uppl iers is used for the
present invention, preferably Lactose- nonohydrate

(such as Pharmatose(r) 200M from DI\/V I nternati onal%}gg

Polyvinylpymelidanc GVP); 136 apilakle fpm; capmigterab srppliaphis Asedsion fhe invention,

preferally péijakigrbhidae seAMASE] al suppliers is used for the
present invention, preferably rml ze starch from

e Pr e eI n sed st arc vai I
Sm“%%%ﬁélggc%l#saﬁ éie e ULEF o %%r gg‘@n‘? thé Yleent invention,
prefera]olmcﬂntnquhgbycera@rfwmlsoqu@@ St arch 1500 (from

Col orcon). Dibasic calciumphosphate di hydrate as

SodiumPisilyl 3RbiGte 2O NARIE TR BbmmBMRRl duppirs 8 WSErlBE plebt invention,
present. 1 nvention, Freferabl y dibasic cal cium

mefem‘ﬂhwpﬁhlmww R Elis &Hvetdthi | | ed form such as
Cali pharm A or A-Tab. Mcrocrystalline cellul ose as
Colloidalvsilidoa licidk) Smavadabie from adomindfrial is@plers & used dorf the present invention,
efmlﬁ{(/gsem inégnti UL 30 preferably Avicel PHLO1 from
pr [ " WD 2007/ 031933 PCT/ | B2006/ 053210
7 Pol yvi nyl pyrrol | done (PVP), as avail able from
Magnesiamstearas, ab awihie fram cotjgergileseippligns istsed for g prggent invention, preferably
Magneé LY & m PRGYeab! Y pol yvinyl pyrrolidone from
BASF. Sodi um starch glycolate, as available from
conmer ci al suppllers is used for the present
The termyCampliel, 2long 0 frioampbinptian, With, fiher g9 RH RfFTRChFRElt-fialfr branched-
chain afRPE&ptvEth 150 SQebUiThtb@sl Fythmysles qTlstdight-cliasn #nd Siahetiotl €,-Cx alky! groups

s metfyl - Pty PO PR R D PSP R Bhat o 1 om

Ellis & Everard. Colloidal silicon dioxide, as ]
The tergn/sb¢ugibilacefl hefiorece nresricdl aalug (XD iréfers in the cursentiarfplieatipm go an interval

extendl%ﬁ&ﬁ R mjnﬂgl f% bR 1o X%’i&ﬁ@%a&')é{ mﬁﬁ%t&%t‘aj)ly 7 Qﬂhm&%ﬁdmg from X

nesi um stearate, as available from comrerci al
minus 3p,0f3f fock Blug Ho0S%¥d for the present invention,
preferably 10 Magnesium stearate from Peter G even.
The xﬁ&ﬁoﬁ Piiathaceukidal Bl deydptable 3416 Bicofipassas citlfriiltn vith morpaait irids or organic

%ﬁ?%lﬂo%wg%ﬁa?‘ﬁsﬁﬂo%ﬁ oheticHig bR %ﬁ%rfmc acid, acetic

acid, m@lﬁemsnt:nﬂaﬁaghtc-acidabenzram akidy m&uh@sdlf@b@ﬁ p—ltdlgelne@lfmnpwld and the like
that areanrog tﬁ g}&%ﬁ%mﬁ (B'ru? Q%L gle'éxﬁBJuQ@ Xil fnmgﬁg (Xi is acidic in nature with an

D ut y I
morgamc base like an alkali or earth alkali base, e.g. sodlum hydroxide, potassiam hydroxide, calcium

hydroxide and the like.

The expression ww% refers to a percentage by weight compared to the total weight of the composition

considered.

In a preferred embodiment of the invention the pharmaceutical compositions comprise:

a filler which is selected from one or more of the following: lactose, maize starch, pregelatinized starch,
dibasic calcium phosphate dihydrate (CallPO4*2H,0) and microcrystalline cellulose, maltodextrin and
mannitol; a disintegrant which is selected from one or more of the following: croscarmellose sodium,
sodium starch glycolate, CMC-Ca, CMC-Na, cross-linked PVP, PVP, alginic acid, sedium alginate,
pregelatinized starch, guar gum, clays and jon exchange resins; a surfactant which is selected from the
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The term "about' placed before a nunerical value "X

refers in the current application to an interval 15

extending from X mnus 10% of X to X plus 10% of X,

woiehRiRkerably to an interval extending frogapis260605i210

5% of X to X plus 5% of X.ighe expressi on

phar maceutical ly acceptabl € salts enconpasses either

salts with inorganic acids or organic acids |ike
following d seditrh o queyl o rsulahats: o pelyparkatesc polyediyloner pelygryprgpylene  polymers,

polyoxABRAER Qlebrbte@irddiocHl bddkntn REbcciha®, Bhifoxdethlenc A6BitdnFatty acid esters,
acid, maleic acid, tartaric aC|d,($en20|g%f%£dh ) hich i

polyoxyzthylean Esilhd SHhersafupigse ponop pRdslanolp Srters hers; cplifigng which is

selected Frig tROfNdWahg: ili€on dbkide) ¥ilididhlOsilida)miBesiing aiilisa® powddral cellulose,

cgse the conpqund of r.ul ) is acidic in nature . .
starch %gt“ﬁc’ “chﬁ%rva’é‘ﬁ‘i 2 S%%%g ﬂ["’ﬂ(@*’ S%Pog’fnﬁaﬁi%"or' %ra(? Fiiparats, stearic acid,
sodiumabtheayli fbame, talc,qsodivod ibemvodis,d glpoeryd emompo i Sacidn polyethylene glycol,

hydr oxi | ci.um ' the |like. The
mng%%gg%ﬁ%ﬁ%ﬁd§§&%ygfgﬁgﬂ 6ﬂéhg§?%@%tage by wei ght

conpared to the total weight of the conposition |
In anothes psferred emahodipmni of the inyertiog tediarevtsytireheompopfions pruprise
i nvention the pharnmaceuti cal .conpositigns conprise: a
&) 4 TR QLA I P S8 BB i P IBYREGHEPSPS AR Jompose, maze starch
fodebiatiiifeg stalcRGhIONE, hydre ke @hsshhdtCdh] mikirag dtatline béllRek,
starch, dibasic cal ci um phosphate di hydrate
b) (pomiRPigyr2dia6he, and mi crocrystal line cel | ul ose,
mal t odextrin and mannitol; a disintegrant which is
c) sedianstexdh glyodstene or nore of the foll ow ng:
croscarnel |l ose sodium sodium starch glycol ate,
d) erincleurytppipingg, cross- | i nked PVP, PVP, al ginic acid,
sodi um al gi nate, 30 pregel atinized starch, guar gum
e) «phigjdal siliepnidipRide@@hange resins; a surfactant which is
sel ected fromthe WO 2007/031933 PCT/ |1 B2006/ 053210 8
B mRer S odi um | auryl sul phate, pol ysor bat es,

pol yet hyl ene pol yoxypropyl ene pol yners,

In a furfhet yrefyddettyydinere of the awventien therpantiacautisal copmpdsition, comprise

sul fosucci nate, pol yoxyethylene sorbitan fatty acid .

a) eagmiatuzs of aiersyeng pempg|of the fatlogring|cksjpienty s¢lepted fram @ Maize starch,

NRPQESHE LA haRPhliB1 2816 S and ethers; a glidant

which is selected fromthe followi ng: silicon

b) FoB¥infByrrdlidbldei dal silica, magnesiumtrisilicate,
powdered cellulose, 5 starch and talc; a |ubricant
¢) Whdih stash ggtatst,ed fromthe following: M-, Al- or

Ca-stearate, stearic acid, sodiumstearyl fumarate,

d) tsadiam laaodlswphatocnzoat e, gl yceryl nono fatty acid,
pol yet hyl ene glycol, hydrogenated cotton seed oil
e) dssasdrandeed oil and sucrose esters. In another
preferred enbodi nent of the invention the
) srAgReriERSiRRraieal conpositions conprise a) a mxture of

at least one or nore of the follow ng excipients
In anotlie® bR fehredlerhfodichPdT iR S Bentitaitiephadratibical cobipositions comprise

pregel ati ni sed starch, cal ci um hydrogen phosphate and

a) i compruydtafl firnala cB| érubleswaceutically acceptable salts, solvates, hydrates or

morphological forms thereof, in a fotal amount of up to 50% in weight based on the total weight

of the pharmaceutical composition,

b) a mixture of at least one or more of a filler in a total amount of 10-95% in weight based on the
total weight of the pharmaceuntical composition,
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b) pol yvi nyl pyrrolidone, c¢) sodiumstarch glycol ate,

d) sodium | auryl sul phate, e) colloidal silicon

di oxi de, and 15 f) nmgnesium stearate. In a further
woRbeirized enbodi ment of the invention, the pCcTaB2006/053210

phar maceuti cal conpositi on,, conprise a) a mxture of

at |l east one or nore of the foll ow ng exci pi ents

sel ected from Lactose, Maize starch, {m Ji
¢) ealmﬁﬂaﬁmhﬂpﬂ&ﬁ’a a W@Eﬂ"m}il‘] mto 2}9% in weight based on the totafl weight of the

teitidaPdbidpBdifichone, 20 c) sodium starch gl ycol ate,
) sodiumlauryl sulphate, e) Aerosil, and f)
d) rmgmﬁ sﬁmﬁgﬁtm Atagtotall amoanlf meto 30Ych erigbichasdivo dthc twal tweight of the
the ention the pharmaceuti cal conpositions

@We ("é’mgf 11%\‘]'nc‘:on'pound of formula I, or
&hm%' £ ain%?ﬁ: lys 7§’a$nt %gﬁtoi)éé@é %ﬁ the Yol Beight of the

nor phol ogi ca her eo In a total amount o
wpmmcesnp%@nﬂpmm@ht based on the tot al weight of the
phar maceutical conposition, . ure_ of. at | east .
) reda m e HouE P fute pvieht el ons (it Ve 266 Gpprmaceutioa
icBmpditghtamdased on the total weight of the
phar maceuti cal conposition, WO 2007/031933
g) ROUbAEAONGL A5i#12 dound of Jup pio| W% iy lwpightr bisedlomehd fotad weight of the

gt al a nt of alp to 20% i n wei ght based on the
6 vvﬁe?ag ?ﬂhe pharmaceutical conposition, d)

Wl Lo Rs I%!E%&g ~amount of up to
hembggj%)l n wel tﬁﬁb ase l"‘%tr:fﬁt Igpo?ig%ais@{)/\?ei ght of the

har rmceutl cal rrBOSItI on, 5 e) a surfactant in a

pa‘rffelaq#ﬁalh?dl!afnt eﬁ £ EVSTSioR. W%@&P&ﬂ“%@ﬂ?ﬂ%@m
[ of th rmaceuti cal nposi t.i on
o) G PN oA - o BB, GSDEVE A bl slagrees o
@ibriHoRgicaltfeims eir@htin 0 fotdl hﬁoﬂ&ﬁmﬂo éﬂ%lm:wblght based on the total weight
Co?[{lg% Ll icalt cr(])glposition,
b) a mixture of at least one or more of a filler in a total amount of 30-85% in weight based on the
total weight of the pharmaceutical composition,
¢) polyvinylpyrrolidone in a range of a total amount of 2 to 10% in weight based on the total weight
of the pharmaceutical composition,

d) sodium starch glycolate in a total amount of up to 10% in weight based on the total weight of the
pharmaceutical composition,

¢) a surfactant in a total amount of up to 3% in weight based on the total weight of the
pharmaceutical composition,

f) a plidant in a total amount of up to 2.5% in weight based on the total weight of the
pharmaceutical composition, and

g) a lubricant in a total amount of up to 7% in weight based on the total weight of the

pharmaceutical composition,

whereby the total ww% of the pharmaceutical composition is 100.
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g) a lubricant in a total anmpunt of up to 10%in
wei ght based on the total weight of the 10
pharmaceuti cal conposition, whereby the total w5 of

wol2063035 maceuti cal conposition is 100. |In adraibdensszio

preferred enbodi nent of th%i nvention, the
phar maceuti cal conposition, conprise a) a conpound of

formula |, or pharmaceutically acceptable salts,

sol vates, hydrates or porphol ogical. forns. thereqf
In enother rgtepte Do f‘n"ﬁﬁ“‘Pﬂl“*?g%“gﬁ‘?% B ne

t ot al t he utic 0S|
2 15y SRR POl | & BBt Bty Ry | o lpEl hygrates o
ttmirﬂiologi&ﬂlfmins miere’bﬂ-lﬁswal amovat ofhip td 38% th mglit Imed tottha kotal weight
' L of ﬁtﬂ:% SR eutical conposition, c)
i Dharfestels BRRLR

pyrro n a range of a total anount of

ijgnJeo%af Tdas egzptmobéaéﬁfjﬁlfép inl J‘l@taf St HR0BBY; in %1gﬁmm on the

p armaceuti ca nposi tion, d) sodi um starch
@W@t@mwhmwmﬂmﬁﬁ%f up to 10%in wei ght
based on the total a%t of th har rmceuﬁwﬁ? ol

©) gglygiEEipyTTafione &y 2 rngs pft Lot O 3 16 b &1 WIBHB LFRES B the, fptal weight

toB thd Yhdrilaceicaltompasaid, on the tot aI wei ght of the
pharmaceutical conposition, f) a glidant in a total
d) aaﬂium stah glypoldtoin (oed anmouwpifghtio $9a sreeleight baded o the &ital weight of the

ht f t he pharmaceuti cal conposition, and g)
d ilub"rEl can‘fomlp‘ﬁs“g otal amount of up to 7% in weight

o) RASHAAR ihNetd ﬁtaﬁw&ewnﬁ t@fs%t Be wei ﬁ%aﬁa'g@ﬁ@ﬁ‘tthec@ml weight of the

conposi tion, ereby the total wwbo
E‘lﬁiwﬂ%@wpo& tion is 100. WD 2007/031933

PCT/ 1 B2006/ 053210 = 10 I n_anqQther preferred enb
) sreliden m afpalAmoynt of ge wph’a%%@lﬁwse‘g WBE%’F‘E‘?t ﬁgl Dhamaceutical
Qeﬁpdsitﬁﬁ,a_aa a compound of formula I, or

pharmaceutically acceptable salts, sol vat es, hydrates
2 arlubﬂ@hphohdghbainoﬁmrafmﬁ eB%oih, weight cbasedt e tinminhtwegght of the

;gS"/ln ht based on the total weight of the
ﬁﬁarmﬂc&e}u mﬁ%%%ﬁposulon 5 b) a mxture of at

whereb%%@%g%l%nf%&fﬁl aﬁxgeéuu@alfc&hﬂoaﬁoﬂﬁmtot al amount of

Yo n \NEIg ased on the total weight of the
The p@?ﬁﬁ&ﬁﬁ:@l‘»‘tcb sitfoR§ TGS iphdrRoeutihlly? Glodeyiablé | Bk QblvE&N Ehydrates or
|naran o a total anount of to.5%in vvele&ht
morp! eﬁeg  pepogling g f;bﬁmventlon , may be used as a medicam
The pharmaceutical compositions or pharmaceutically acceptable salis, solvates, hydrates or
morphological forms thereof, according to the invention, may be used for the preparation of a

medicament, for use in the treatment of pulmonary arterial hypertension (PAH).

Reference is made to the extensive literature on the subject for these and other pharmaceutically
acceptable excipients and procedures mentioned herein, see in particular Handbook of Pharmaceutical
Excipients, Third Edition, edited by Arthur H. Kibbe, American Pharmaceutical Association,
Washington, USA and Pharmaceutical Press, London; and Lexikon der Hilfsstoffe fiir Pharmazie,
Kosmetik und angrenzende Gebicte edited by II. P. Fiedler, 4th Edition, Edito Cantor, Aulendorf and

earlier editions.

According to the present invention, the amount of compound of formula I, or pharmaceutically acceptable
salts, solvates, hydrates or morphological forms thereof, may be a total amount of up to 90% in weight
based on the total weight of the pharmaceutical composition. Preferably, the amount of compound of
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of the pharmaceutical conposition, d) sodium starch

glycolate in a total anobunt of up to 5% in weight

based on the total weight of the 10 pharmaceuti cal

woeRIARedski on, e) a surfactant in a total anoprdEasosdss210

to 3%in weight based on the total weight of the

phar maceuti cal conposition, f) a glidant in a total

amount of up to 1% in weight based on the total
formulg,f jof pharpacentipglly eerpiable salis; folates dy et pripgpbologirgl fpgnsthereof, may
be a to@l kWi GFaRtio 50% Fn WalkiRbakDH e t0k1 Waighi Of B/ phaim¥¥eht@ Al composition.

b t he taotal f th h tical
e RS et s PR e s, i
hydratep bamho@Edsplidalfatmsaidigd Siill ibe froind 14 6@%, nbhably fifvar SaceUtand &l particular
ONRASI L. 0 ar maceut.i cal | C ts,
rom 1 GRS w B orp O G Rl oF Bl AR SRR o
according to the invention, may be used as a ]
Accordipacb danpresent pgentivne thshemavat ef fililes avay corypwithin pgrrgef 10 o 95%, in
particulf' 36 85 lah& Hoke/ pAEGER I & S0 i weitlt! D4RdaCSH b MSHEIPH@SNt of the
or . nor phol ogi cal fornd t hereof, according to the
pharmapeyfieal pqugsitiopay be used for the preparation of a
medi canment, for use in the treatnent of pul nonary

The amdlirt F disihtefriif iy easifotn { RGN, phetddiveime? is10¥ae. fromt3he 8%) and
extensjve, Literature, on.the subjgct. for, th . an s
mmblyo%'ﬂ’é? #ﬁhsgVP Th&E lgaﬁ?q A ﬂlgctgtggfv S eOfetE(l% P]Eﬁr%%t%'gh cgln%’mpo sition. For
examplprisc@chposiiin map coraie 2 %6 &g 3% disinfepraggan weight/baged on the total weight

E%Qg 9;2 hlgg maceutical 25 Excipients, Third
ofthe p [ tl&gﬁ&] e Eé by Arthur H Kibbe, Anerican
Phar maceuti cal Associ at i on, Washi ngt on USA, and. . ,
The amppg ofreisiaeiett ey vy &9 0.410Ad¥n prefriply fop b fp 3% avd in particular from

0.1 to 184 i bRt Hadeli On trd otdT kA THP 1R pharki@gdiiidal donpbéicANgr enzende
Cebiete edited by H P. Fiedler, 4th Edition, Edito

Cant qr,..Aul endorf and ear.l.ier_editions. Accor.din o
The s ¢ Qo P P O DR ot P R gpor o o 5%, i
particulfuol. inttd 225%., especialih Q.6 e t.8%t i ealght/basaiomhentotabweigd of the tpharmaceutical
composgﬁ%lnvat es, hydrates or norphol ogi cal forns thereof,

nay be a total anobunt of up to 90%in weight based

on the total weight of the pharnmaceuti cal
The amewt 96 lprigaptmaypregf fEem B0y to 10e PEafeiix e 003 M barfRshprefpgably from
0.1 to X9P I rotBBbeRfedh 8.8208 090k 3@ikBt babcll dnQlidHaPwdight @F the pharmaceutical

pharmaceutically acceptable salts, solvates, hydrates
compos§olinpr phol ogi cal forms thereof, may be a total

anmount of up to 50%in weight based on the total
The amaimit ghtartzof atithevheh presentia ulic caipositmpoai viarydirom 0. Mar 1§%, preferably from

ref.erabl ° .
11050 R e Dy MBSO L1 U of e hamacic
composition.

The absolute amounts of each pharmaceutically acceptable excipient and the amounts relative to other
pharmaceutically acceptable excipients are dependent on the desired properties of the tablet and can be
chosen by routine experimentation.

The total weight percent of the pharmaceutical composition is 100.

A phamuaceutical composition according to the invention is considered “stable”, if during a certain period
of time 70%, preferably 80% and most preferably 95% of the initial content of compound of formula [, or
pharmaceutically acceptable salt, solvate, hydrate or morphological form thereof, is maintained over said
period of time. '



hydr ates or norphol ogical forns thereof, will be from
1to 50% notably from5 to 30% and in particular 5
from10 to 20%in weight based on the total weight of
wol20#,iBhas maceuti cal conposition. According tiiBgo0s0s3210
present invention, the amoypnt of filler may vary
within a range of 10 to 95% in particular 30 to 85%
and nore particularly 30 to 50%in weight based on
The stabjfity toftthe Phsmagenticst compposition Mayabe (et 4P coBFpfirak magper, e.g. by
measurdr@t SEBMPun bf fdisild i £ n'\peudictd, BiddSlution, GriaR{lig, disintegration

) preferably from2 to 10% (e.qg. fro b o 8% an 1
time, aRPEATISF Y Or FHTTOSOPRY- S84 25 Qéan%g’%fe{aﬂ‘é@ Wﬁm andor sorage
at 40 °Oneld g b9 r@dtive Remigispfondufiesd peciads of B@osi ti on. For

exanpl e, the conposition may contain 2 to 4% (e.g.

39 | $ln r i ] . . i
s oo ARS8l L D89l BB i
surfactant may vary fromO0.01 to 7% preferably from
Preferably, fhe sslidscopgpasifiots of isrinverism vl by B#hle 10t 2 188 6947 fhonths when kept
a tempefitird BE 5 R3BLI MR JréiratP iRy WAl b8 Rlibldfor 4tMAast 6 or 12 months when kept at a

phar paceuti cal conposition, 15 The ampuni o | i dant,
tenmpergfre AL Ly 8 de St Mot RSSO w,mmegﬂgﬁveﬁ 6 o {% ‘ﬁmgﬂm keptat a
temperddire b4 3 @0°¢. to 5% in particular 0.1 to 2.5%

especially 0.5 to 1.0%in weight based on the total

wei ght .of -t he i.cal MosLtlen. .
10 1na moff i ol 1AL SRR 5o SBRRH bl or ISP fiod o ime
such asflryean Sud@Eeferebly7 2 yearo Moremreftrablytshe phpymsegnticn] gomgsitiony gge stable for 3
years. and notably between 0.1 and 1% in wei ght based on the
total weight of the pharmaceutical 20 conposition.

The anmount of tartaric acid, when present in, the )
The coplgfiysb sppagd 1 #aY ity degredetioppredupts ip, tepsuigs af iplgly wyps evaluated via
HPLC.from 1 to 10% and nost preferably from4 to 6% in

wei ght based on the total weight of the

har npceut i cal. ositi T .
s e oo OSLIRSE Bl SETROBIALA, 1T BERBFLULE FOTTURYR s s of
1625 g eaFBMicrpsulaskdfd g dosdge stonptbmay 26 pighasedra fdlgwi:cal | y

acceptable excipients are dependent on the desired
properties of the tablet and can be chosen by

Materi1OUL | N€ experimentatt ofg,JRBs, t ot al A@érgelagagperg,gpt Ofgor 6500
the pharnmaceutical conposition is 100. A Dose capsules

(Chemigph B3tBdceut i cal conposi t|i on accordi ng ’E%Smlg:?e i @geNt i on (g

is considered "stable" | if during a| [ 0l period
Qofopdundres fk@ I pr ef er abl y A88% and nost pP&f erpbl-P 9% 65

P etldifed diick bitbn, EOBRRAL |Pingompound of 36 mul @sdas pr 1191125
36 p + [ | [y +

A T 2 v i A i fpindit] N

| [ i | oo ot st ol ach 30~ s
& Seditfl starfiedhicalbeHP ti ne. |\Di@dRwbm031938  2.00 5.00 32.500
Z | Sodfith lalrgT StiBtate, EPAGE Surfactant 1.00 250 16.250

& | Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 162.500
?g Sodium starch glycollate, EP Disintegrant 2.00 5.00 32.500
éh Colloidal silicone dioxide, EP/NF Glidant 0.30 0.75 4.875
A Magnesium stearate, EP/BP Lubricant 1.00 2.50 16.250

Total | 100.000 250.00 1625.00

The intragranular materials were pre-mixed in a high shear mixer e.g. a Diosna, (6 L bowl) for 5 minutes.
About 731 — 893 g of water at a rate of 65 g/minute was added to the intra-granular materials whilst
mixing until suitable granules were formed. The intra-granular materials were further mixed for 2
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12 The stability of the pharmaceutical conposition
may be tested in conventional nmanner, e.g. by
nmeasur enent of compound of forrmula | and its
woRgaegasi on products, dissolution, friabiliggris2e06053210
di sintegration tine, appquance and/ or m croscopy,
e.g. after storage at 25 Cand 60%relative humdity,
and/or storage_ at 40 C and 75%rel ative hun1d| for
mmuteﬁ dbeyrese fhen drisd dn o fluid bpgdryes with a sl gir éemppragyre of 60°C unti the loss on

drying df 66 SahilldsGitrd €S OUPKAC THY prandlds vtk BEh paasea Bough a co-mill fitted with a
xperimental part follow ng the Exanp

813 ”“P?C@F’é rAlbthg extigrgzanglar matepialhgGeRt ﬂﬂs%lmafswwemﬂéﬁﬁﬂ tgopeh 2 1000
pum scr% lahd Réte §i:R0 w@ih BRIoralied 8284 mbRE at 2B R BLND Iy\i’lﬁﬂndf@ﬂﬁouble cone

a tenperature of 5 to 50C. Mre preferabl
shell ﬂ'-we{ The, magnesiiyn steprale wap sqresged thigugy 2 309 %Ww%k R‘éB‘F rest of the
powderdthixifre it B8 RSleAdndmBxf forlfuliRr 4 Bridates MOSt preferred, they
will be stable for at least 6 or 12 nDnths mhen kept

rature“i
Thepoﬁ&%?@?%‘ Hent | %3ﬁ$”ﬂﬁgwﬁﬁ%gﬂ? %onp03|t|ons
are stable over a certain period of tine such as 1
In one gspext of thtidventied eneal mprelulyrisantsmay\per sprapedaindhenbiterial edntacting surfaces
£ presfi}AbIIE acRIBES bof hO BBl EmRthRE bode bmpressibR AT S-
© p]reSThe con?ghh&é% compound 1 and 1ts degragaITék?s
products in the capsules or tablets was eval uated via

The cagsulpsspay vagydn igge 8§y hec @0t i cal conposition nay be
formul ated as capsule and tablet. For exanple a batch

Accordinp 2€ tRfinveliod ta@le(s&ﬁz@()alﬂﬂ&Sptb@éd @he fbky migSsagein shape and be, for

d ||
wmmﬂ%&%%@ﬁkﬁt%ﬁ 5éﬁ é%gaaﬁﬁFp %%8§WQF%%%%1C§ﬁ&%ane)

Formul a Dose capsules (% w (ng) (9) Conpound of
In an efrbpdimeny of thadnyeptiongtha (ebiptsbtagned arerylonge hapedrgr reundnEhesadges of the

fablets ﬁlt'l?w Bwel@?é%ﬁfed B! &R eﬁozﬁgeﬂlfﬁlﬁe @Bleth bR lcidwip shzbed w1th beveled

MTcrocrystalline cellulose, EP DIluent/disintegrant

edges. g tabpts Ascandingtg shecjpsntign may be seored ORengrayeh | at e, EP
Di sintegrant 2.00 5.00 32.500 Sodium | auryl
The tablati hqebeding to tinintiGi fnﬁﬁﬂkﬂm cl&el%a&d,ﬁﬁla&ﬁe@%(hth%veled edges. Tt may

have a %&%%C%%ggneé‘! %8@ llgl'” Q EP lgaldyen dﬁSS%ol’ét lilltas a diameter
omemmumﬂum@mammx2m@@g5dﬁ©mﬂﬂm5@ﬂmmﬁwmﬁmbﬁbm@mhd@n@@b@ﬂﬁ@bﬁwam
9 and Iq B! Ig;thclg@s I&:efge 'c&iﬂﬂé, 1pa é’bgm% p%ﬁlcé 1§Zp%hed on the tablet) is ranging from

2.5 to 4.5 mm, preferably between 2.9 and 3.9 mm,

The capsules and tablets of the invention may be colored and/or marked so as to impart an individual
appearance and to make them instantly recognizable. The use of dyes can serve to enhance the appearance
as well as to identify the tablets. Dyes suitable for use in pharmacy typically include carotinoids, iron
oxides or chlorophyll. The tablets of the invention may be marked zsing an irprint code.

The capsules and tablets of the present invention are useful for the ircatment of PAH and exhibit a good
pharmacokinetic profile.

Procedures which may be used may be conventional or known in the art or based on such procedures e.g.
those described in L. Lachman et al., The Theory and Practice of Industrial Pharmacy, 3rd Ed., 1986; IL
Sucker et al.,, Pharmazcutische Technologie, Thieme, 1991; Hagers Handbuch der pharmazeutischen
Praxis, 4th Ed. (Springer Vetlag, 1971) and Remington's Pharmaceutical Sciences, 13th Ed., (Mack Publ,,
Co., 1970) or later editions.
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Compression into tablets

Two varianis of this process may be carried out, one involving wet granulation (i.c. the process as shown
in the flow chart above wherein some water is added to the intra-granular materials, said water being
removed by the drying step), and the other involving direct compression (i.e. the process as shown in the
flow chart above less the drying step, said drying step being superfluous since no water is added to the

tra-granplar materials).
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exanples illustrate the invention. W 2007/031933
PCT/ 1 B2006/ 053210 17
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(Note that in the flow charts above, RPM means rotations per minute)

Regarding the coating of tablets with Opadry® AMB, the methodology detailed hereafter (later referred to
as “general tablet coating methodology with Opadry® AMB”™) was used.

The coating solution for the Opadry® AMB coated tablets was obtained by preparing a 20% w/w
dispersion of the Opadry® AMB (a fine white powder) in purified water in a stainless steel vessel at room

temperature. The dispersion was stirred using a Heidolph stirrer equipped with a stainless steel paddle for
45 minutes before use and throughout the coating process. The coating pan was allowed to equilibrate to
the set point temperature (60°C) prior to charging with tablets. The tablets were equilibrated in the drying
pan for 10 minutes prior to coating. The same temperature and airflow was used for the heating, coating

and drying phases.
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duri Mg the proces

Exhaust/Eqmepetatifes % w/ w

s Exanpte 1 Batch size: 20 0
@ipound of fornula | 40.0

Pharmat ose DCLT 1

28. 7 Starch 1500 25.0 Sodi um

Dram ch glycol ate|4204 B8 um | auryl sul phate 1.0
ColTordal silTicon _dioxide 0.3 es stearatelo
Spray Refsy a1 100. 0 Exarrds “’égh 8 0w

.. Materials Exanpl e
Flmdmﬁfzggmﬁ'?% Phar

% Exanpl e 3 Conpound of forrrula I
1t gse DCL11 68.62 - Starch 1500 -

Spray 93. 62 Avicel PHl (ijllmgé%]lg& Sodi um starch gl ycol ate
.00 4.00 Sodium sul phate 1.00 1.00

Atomising Air Pressure 50 psi

Fan Width Air Pressure 50 psi

Weight of dammy tablets used to 7000

bulk out the tablet bed (g)

‘Weight of active tablets (g) 300

~ No. of active tablets 4300

Total weight of tablet bed (g) 7300

The airflow in the coating pan was not measured at the time of coating but has subsequently been
measured and was found to be approximately 250 m® per hour. The film coating took between 110 and 120
minutes to complete (coating was stopped when 1460 g of the solution had been sprayed).. The tablets were dried
for 10 min in the pan after coating.

Regarding the coating of tablets with EUDRAGIT® E PO, the methodology detailed hereafier (later
referred to as “general tablet coating methodology with EUDRAGIT® E PO™) was used.

The coating trail was performed in a Lodige LHC 25. The spray gun type was an airborne spray gun
Schlick 970/7-1 S$75 with a nozzle diameter of 1.2 mm. As delivery system for the spraying suspension a
Verder CD 70 peristaltic pump and 2 silicone tube with 2 mm internal diameter were ased.

The coating suspension for the EUDRAGIT® E PO coated tablets was obtained as follows. Water was
given in a container, the relevant quantity of sodium lauryl sulphatc was added and the mixture was




Aerosil 200 0.30 0.30 Magnesium stearate 1.00 1.00
100 100 WD 2007/031933 PCT/ 1 B2006/ 053210 22 000 O
000O0OROREals CunisaaENMM%0 0000000 2
wo mo7ridiesgdn en con con dm OOZI ! SQOOVM Mo oper/me2ehsdsidio
o o alkTloail~ 00000000 0,0 0 0 0 0 0 O Ila]ELS
CnnIpOS MMO/O NNNNTVC 41 NN a OOOOO p~ O
00~0 101HdPP03V\¥/\M Mo CO 0.0 Q
homoggnsed @pr 5o‘wg‘d15ﬁ§ arrqlﬂing %1 !33 relevant quantlty of stearic acid was
added amEBlmbaal olﬁ&QOQQDQlomééeﬁls&cE]i& BuTRES Wik @i\ Hmbdgddisbliod period,

cut | od s# jﬂR{F%]\/I 0
oo e b G 8 AP Ry
quantitiNof tvighekgchtgaraivi dsirep@bd M 1@‘/&51:@15&0;[1 in water by means of an ULTRA Turrax
and homogenised. The magnesium sfearate suspension was given to the EUDRAGIT® E PO solution. The
final coating suspension was stirred continuously with conventional propeller stirrer during the process.

Example 1
Batch size: 20 g
Materials % wiw
Compound of formula I 40.0
Pharmatose DCL11 28.7
Starch 1500 250
Sodium starch glycolate 4.0
Sodium lauryl sulphate 10
Colloidal silicon dioxide 03
Magnesiam stearate 1.0
Total 100.0
Exampies 2 and 3
Baich size: 625 g
© Materials Example 2 Example 3
Comopound of formula I 0.08 0.08
Pharmatose DCL11 68.62 -.
Starch 1500 - 93.62
Avicel PH101 25.00 -
Sodium starch glycolate 4.00 4.00
Sodium lauryl sulphate 1.00 1.00
Aerosil 200 030 0.30
Magnesium stearate 1.00 1.00
100 100
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W Magnesi um st earate, EP/BP Lubricant 1.00 2.50 7.50

Total 100.000 250.00 750.00 Exanple 13: Conpound of

formula | Capsules 1.0 ng Material Function
woPRipEaMsage Unit Dose Typical (Chem cal name}rimidglesaio

(mg) Batch (%W w Quantity (g) Conpound of fornula

| Active 0.40 1.00 3.000 Pregelatinized naize

starch, Diluent 73.30 183.25 549.75 EP/BP/ NF i
ExaMp@ridcrystal | i ne cellul ose, EP Di |l uent/di sintegrant
10 00 25.00 75. 00 SOdI um st arch gI ycol ate EP

_ : ot

. CA
EP/ NF_Sur f act aﬁ?mi?oe 550 3
Maeaildiul ose, EP Dil ueﬂtF/ud(tthm nt egr anPerdita@d | Amit@Hse/ pTfkal Batch
(Cﬁﬁ%gﬁaw&st arch glyqgol ate, EP Di pi Aregikrant 2nf0 p. @@antity
| | oi dal si l|i cone di oxi de, “&F™dant 0.30 p.75®
2.RBpouad EREME VWK MAgRes! um st eaf at @8 EP/|BPokeibr | cartsoo
I~ 00 2. 50, 7.50 totgt_. . . 0.10q
2 552.15
JqEEErE P B2d Fta210 oh g“aznpl f‘w
,”I:onfpound of formulal—Gapsut-es—1p—ng—vat-gr+-a
& Mieparielimeelione BB e | ipmvssesrary bi cBI00 ( c:he?ﬁﬂem 75.00
¥ mam L) E’ajl.ﬁlﬁegmﬁé)/o wwW Quantity 699 15.00
et IR Nel Ve 4 00 1,0 3098, 7.50
Mlcrocrysta]]me cellulose, EP | Diluent/disintegrant 10.00 25.00 75.00
2| Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
En Colloidal silicone dioxide, Glidant 0.30 0.75 2.25
#| EPINF
i Magnesium stearate, EP/BP Lubricant 100 2.50 7.50
Total | 100.000 250.00 750.00
Example 13:
Compound of formula I Capsules 1.0 mg
Material Fuanction Percentage | Unit Dose Typical
(Chemical name) Formula (mg) Qﬁ:;ct}ilty
(% wiw) ()
Compound of formula I Active 040 1.00 3.000
Pregelatinized maize starch, Diluent 73.30 183.25 549.75
5| EP/BP/NF
E| Microcrystalline cellulose, EP | Dituent/disintegrant | 10.00 25.00 75.00
ib Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
=
& | Sodium lauryl sulphate, EP/NF | Surfactant 1.00 2.50 7.50
Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
% Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
g, Colloidal silicone dioxide, Glidant 0.30 0.75 225
| EPINF
& Magnesium stearaic, EP/BP Lubricant 1.00 250 7.50
Total | 100.000 250.00 750.00




Pregel ati ni zed mai ze starch,
522.75 EP/BP/NF M crocrystalline cellul ose,

Di |l uent 69.70 17425

EP

Di | uent/di sintegrant 10.00 25.00 75.00 Kk Sodi um
EP Di si ntegrant 2.00 5. OCbc];ﬁ[BQ&ﬁjosszlo

woSh@sivzgl ycol at e,

Sodi um | auryl

sul phat e,

7.50 Mcrocrystalline cellul ose,

EP

Di | uent/di sintegrant 10.00 25.00 75.00 |

ExasbRrigh gl ycol ate,
CoI | oi

dal

silicone di oxi de,

B/ NF Surfactant 1.00 2

Sodi um

.50

EP Di sintegrant 2.00 5.00 15.00

d i dant _O. 30 0.75 2.25

7.50 Total 1060pRRIs5ef tarmyiad.
Ma@@lapound of formul a |lFemapsul es lD@erﬂ@taMﬁt @it &lose Typical
Percent age |Unit Dose Typigal ((]ﬁeﬁdgbal Batch
e 5
(Creig ‘I%Qr mul a (ng) Batch (%N w) Qi,@ Y (g) Quantity
Cormound_ of formilall Active 40 bo'io0 ob s00.00 @
Pragipl-aiof BintRd Mai ze stiar ch, Dil heno83. 70 B4025 30.00
V4748 PBPT \n— MCTQEf Y St al TT el cefd-Ml 03€, 1758 59275
%,%e %ﬁ“gl st n gr ant 10700 25.00[75.00 $oc |um st arc
-% VAR cu. C, LI LII S+ |||. €0f anl. 2 GG 3 GG 15 ( QUUI LILL
o otflots, ER=py | \pvagipaieaman| 1108 5 [525P050 7500
P mlm&ycsg@dolaterm) cel|{intmogent EP D | uewo/ dijsi sabegriant 15.00
g tarch| gl Iat e,
k= Eodﬁju%#léu%a g)u&’p}mm)E]%IF c l-féé's tf'm < Ignxgg ?c%;ne 7.50
Misgdoryesallingpqligiaget ERD 3@@@9@@@ 1LEBRE v MEdRes| uny’>%®
=5 bQiinAtafh glfd3laBRr UbT | migiigraht 00 2/ 5028050 | Tebal 15.00
g 8100012202056 00 %W gant 030 0.75 225
#| EP/INF
& Magnesium stearate, EP/BP Lubricant 1.00 2.50 7.50
Total 100.000 250.00 750.00
Example 15:
Compound of formula I Capsules 100 mg
Material Function Percentage | Unit Dose Typical
{Chernical name) Formulza (mg) Batd.l
(% wiw) Quantity
(&)
Compound of formula I Active 40.00 100.00 300.00
Pregelatinized maize starch, Diluent 33.70 84.25 25275
| EP/BP/NF
—g; Microcrystalline celilose, P | Diluent/disintegrant | 10.00 25.00 75.00
£ Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
| Sodium lauryl sulphate, EP/NF | Surfactant 1.00 2.50 7.50
Microcrystalline cellulose, EP Diluent/disintegrant 10.00 25.00 75.00
8| Sodium starch glycolate, EP Disintegrant 2.00 5.00 15.00
g) Colloidal silicone dioxide, Glidant 0.30 0.75 225
&| EP/NF
/| Magnesium stearate, EP/BP Lubricant 1.00 2.50 7.50
Total | 100.000 250.00 100.000




WO 2007/ 031933 PCT/ 11B2006/ 053210 25 Exanples

16-20: Batch size: 1 kg Conmpound of formula | tablets

(70 ng) Material Percentage Fornula Unit Dose

&3l name) (% ww (ng) Conpound of frfmish@skss2io

14.29 10.00 Pharmatose 280M 56.51 39.56 |

Avi cel PH101 5.00 3.50 Povi done K30 3.00 2.10 Sodium
Examples 1620 ycol ate 2.00 1.40 Tween 80V 020 0.14 \ater

gs gs Avicel PHLO1 17.50 12.25 i Sodi um starch
Bathlsize:aliat e 2. 00 1.40 Magnesium stearate 0.50 0. 35

Total 100.00 70.00 The follow ng paraneters were

[ 1 4l -n 4 odal ad 4l HE
usStTtu U TriarRTUvlIic 710U 11 LAUT LS L1Te  _CUITPUST U T UTI

of
gi ven in the t&ompoypdebiormplahiableg(7Omess setting

Mmivean hardness Mean thi ckpesrcedtdoForeim® | 16 19udit Bke

17 21 7.11 2.944 |18 23(Be/HP 2.875 19 2%mP. 56
"“Sh 27 8. 85 2.886 D 2007/031933

(C 6mg(§§na

PCT/ | S2o08tiobBaup! 26 1429 . 10.00
Pharmatose 200M 56.51 39.56

% Avicel PH101 5.00 3.50
gb Povidone K30 3.00 210
£ Sodium starch glycolate 2.00 1.40
- Tween 80V 020 0.14

Water qs qs

, Avicel PH101 17.50 12.25
g é Sodium starch glycolate 2.00 1.40
Magnesium stearate 0.50 035
Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the
table above:

Example No. Press setting Mean hardness Mean thickness
(Kp) (mm)
16 19 1.81 3.348
17 21 7.11 2.944
18 23 8.10 2.875
19 25 8.56 2.864
20 27 B.B5 2.886




Exanpl es 21-25: Batch size: 1 kg Conpound of fornula

| tablets (70 ng) Material Percentage Formula Unit

Dose (Chemi cal nane) (%ww (ng) Conmpound of for
wOoHohBoskesd. 43 0. 30 Phar mat ose 200M 68. 37 47.BEr/iB2b06/053210

Avi cel PH101 5.00 3.50 Pewidone K30 4.00 2.80

Sodi um starch glycolate 2.00 1.40 Tween 80V 0. 20

0.14 Water gs s Avicel PH101 17.50 12.25 Sodium
Exagipls @h2%| ycol ate 2. 00 1.40 Magnesium stearate 0.50

0.35 Total 100.00 70.00 The follow ng paraneters

ed to make the 70 ng tablets of the

Batég%{r?gol;i%tl on given in the table above (hardness and

coat [ ng) Examﬁ]omp\dmnd IBf Eﬁrmust:ei tabﬂrgs (\7@ang)har dness
MiESE S Toae 23 25 6. 32 2] 8%%‘?@* "lgg) 29053%“(‘5%,"357
(Cpemgn] mghe WO 2007/ 031938 PCT/ | 82006/ 053210 27
ExanptespoddoBimuBat ch size: 1 kg43 0.30
Pharmatose 200M 68.37 47.86
% Avicel PH101 5.00 3.50
g, Povidone K30 4.00 2.80
g Sodium starch glycolate 2.00 140
- Tween 80V 0.20 0.14
Water as qs
g | Avicel PH101 17.50 12.25
g é Sodium starch glycolate 2.00 1.40
. Magnesium stearate | 0.50 0.35
Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the '
table above (hardness and thickness parameters were measured before possible coating):

Exampie No. Press setting Mean hardness Mean thickness
(Kp) (mm)
21 19 1.52 3.339
22 21 5.77 3.048
23 23 6.32 2989
24 25 6.88 3.059
25 27 6.95 3.006




Conpound of forrmula | tablets (70 ng) Materi al
Percentage Formula Unit Dose (Chem cal nane) (%
“x'"/w) (mg) Compound of forrmula I 0.43 0.-30

woPheiadz9se200M 68. 37 47.86 | Avi cel PH101 5. f®rB2m8/053210
Povi done K30 3.00 2.10 Spdiumstarch glycolate 2.00
1.40 Tween 80V 0.20 0.14 Water gs gs Avicel PH101
17.50 12.25 Sodium starch glycolate 2.00 1.40

ExaMpimeesum stearate 1.50 1.05 Total 100.00 70.00 The
foIIovvi ng paraneters were used to nmake the 70 ngy

Baté(h% of the conposition given in the table above

n

ss and thi ckness paraneters were mneasured
before possible coating): Exanple.No-Press setting

Mean har dness mmpmhdokfmsmla(tép)et(ﬂﬂ)mg)% 19 2. 23

22U 2. 03 2. (34 29 0
MZlG 50 23 351 2. 6a7 E%g#b% ffmé'éa tEh si zgaﬁﬂ%%%

(Chenggbnamg) t abl et s cont ai n| ng conpound of

f or Mit@npoundef Brmplagpar ed Wi th the.4£on'p03| tion 0.30

i ndi cgted 111 the tabte hereafter,,.,USI NG par amet
im.MB‘g}e—oi_Examal—es—L@é’%—abo»m Al .86

2007/ 88¢YBBOPCT/ | B2006/ 053210 38 3.50
& Povidone K30 3.00 2.10
g Sodium starch glycolate 200 1.40
Tween 80V 020 0.14

Water qs gs
' Avicel PH101 17.50 12.25
% ‘é Sodium starch glycolate 200 1.40
a Magnesinm stearate 1.50 1.05
Total 100.00 70.00

The following parameters were used to make the 70 mg tablets of the composition given in the
table above (hardness and thickness parameters were measured before possible coating):

Example No. Press sefting Mean hardness Mean thickness

(Kp) (mm)
26 19 2.23 2.774
27 20 2.53 2.734
28 21 2.88 : 2.713.
29 22 3.30 2.699
30 23 351 2.657

Example 31:

Batch size: 500 g

250 mg tablets containing 1 mg of compound of formula I were prepared with the composition
indicated in the table hereafter, using parameters similar to those of Examples 16-30 above:



Conpound of fornula | tablets (250 ng) Materi al
Percentage Formula Unit Dose (Chem cal nane) (%W w)
(mg) Compound of forrmula I 0.40 1.00 sl Starch 1500
woefa319586. 50 Avi cel PH101 10.00 25.00 Sodecamig3&03/0§3210
al ycol ate 2. OO 5.00 V\at ezs gs gs Avi cel PH101 10. OO

stearate 1. OO Qoﬁﬁoun‘libd}ﬁprm@ﬁ IO@blﬁ_EQEﬁOngxarrpl e 32

MRQTI?h stze: SUU g /U Ny a@eﬁ&fﬁagﬁﬁ&‘nﬁiam g 1 nEmP]Bose

conpound of formula I and havi pgy@) mean hardnessmpf 4
(Chamisgbiagne) prepared with the conposition ihdicated in
t he {alhpulef vulalsi ng paranetengo sinilaj to thosw of

H#xa Jét?,rcsl}\}ii = oU above: Cofrpound ﬂT Tormul a | tabis%_g@

70 erial Percentage Er\rm aUnit!l Dese
U | =4 W pw B vy

s,@dqemwmﬁahe) (9% w) () Col®®Bund of | f or mul 8590
.43 godgglsta;g@gwoiagct ose [0.86 49060 Muige starcioo

0. 00—t4 00— Povidonme K3Pp 3700 2. 10+ Sogiunrst aré:h
' 2 00 1.40 Twebn 80V %14 0 10

alvyco
Sqdi pAviel BIgh gl ycol ate P. 00 1. 4W®0W Magnesi um  25.00
%é}ea [ %ﬁnﬂ%ﬂgl&oﬂg 2.00 5.00
M
Magnesium stearate 1.00 2.50
Total 100.00 250.00
Example 32:
Batch size: 500 g

70 mg tablets containing 1 mg of compound of formula I and having a mean hardness of 4 kP were
prepared with the composition indicated in the table below, using parameters similar to those of
Examples 16-30 above:

Compound of formula I tablets (70 mg)
Material Percentage Formula Unit Dose
(Chemical name) . (% wiw) ' (mg)
Compound of formula I 143 1.00
200M lactose 70.86 49.60
% Maize starch 20.00 14.00
E’ Povidone K30 3.00 2.10
é Sodium starch glycolate 200 1.40
- Tween 80V 0.14 0.10
‘Water qs qs
P 2 | Sodium starch glycolate 2.00 1.40
& g) Magnesium stearaie 0.57 0.40
Total 100.00 70.00




Total 100.00 70.00 WO 2007/031933 PCT/ | B2006/ 053210
29 Exanple 33: Batch size: 500 g 70 ng tablets
containing 1 ng of conpound of fornmula | were
wolbioe@ied W th the conposition indicated i npdhmdmob2io
bel ow, using paraneters sganilar to those of Exanples
16- 30 above: Conpound of fornmula | tablets (70 ng)
Mat eri al Percentage Formula Unit Dose (Chemni cal
Exanmipe®3: (% w w) (nmg) Conpound of formula I 1.40 0.98
200M | actose 62.50 43.75 Avicel PH101 5.00 3.50
Bm}ﬁ%}ge%ﬁg K30 3.00 2.10 6h Sodium starch glycol ate
0O Tween 80V 0.10 0.07 Tartaric acid 6.00

420 \Water gs gs AV| cel PH101 17.50 12.25  Sodi
70 g ghlefs @wasalt we of geroneund of forghle Li%eH E?Péﬁ%da‘?@% ¢ ggymposition

indi€hted%n the tadle bAIOR, by plraflers Exanfab eho/bf Badngiles6-3@ abob&0 g
Material s Percent age Fornula Unit Dose (9% w) (nm)

Conpound of Totgluha br ARufiPPravhbydipls Iact ose
Materlaf Percentage Formula Unit Dose
(Chemical name) (Fowlw) (mg)

Compound of formula I 1.40 0.98

200M lactose 62.50 43.75

5 Avicel PHI01 5.00 350
E Povidone K30 3.00 210
Eh Sodium starch glycolate 200 1.40
B Tween 80V 0.10 0.07
Tartaric acid 6.00 420

Water gs qs
, Avicel PH101 17.50 12.25
%: é Sodium starch glycolate 2.00 1.40
= & Magnesium stearate 0.50 0.35
Total 100.00 70.00
Example 34

Baich size: 500 g

Materials Percentage Formula Unit Dose
(% wiw) (mg)
Compoand of formula I 1.40 098
Anhydrous lactose 71.60 50.12
Avicel PH112 22.50 15.80
Sodium starch glycolate 4.00 2.80
Magnesiom stearate 0.50 0.40
Total 100.0 70.00




Avicel PH 12 22.50 15.80 Sodium starch glycol ate
4.00 2.80 Magnesium stearate 0.50 0.40 Total 100.0
70. 00 WD 2007/ 031933 PCT/ |1 B2006/ 053210 30 Exanple
wohomaigh size: 500 g Material s Percentage Ferimséne/os3210
Unit Dose (9% w) (ng) GCenmpound of formula | 1.40
0.98 _ Mannitol (SD200) 71.60 50.12 Avicel PH 12
Exampledd 1580 Sodi um starch glycol ate 4.00 2.80
Magnesi um stearate 0.50 0.40 Total 100.0 70.00
Batdbsgpfi08236 70 ng tabl ets containing 10 ng of conpound
of formula | nade as in Exanple 17 above were coated
usi ngrtrhe

A R e

partl Et-ar-—eoatt 817 prret-er D I\iB the quallll t+es

ment i oﬁ@&’%’%‘?"ftfﬁ@u@dl | ds andl ‘é‘batl nd _sol 8% on _arle
such tpm@ﬁﬁ,qm)ﬁm coating ofsigobatch of 7508 g of

uncoafedtabtets)—9% wrw ldlg fortabt ets oatiTg 4%
Wi ghtAIS‘PeIEHF 1ds requited t& Eat (d) 2928 wi w |of

coat i ng)dﬁm{slﬁrblﬂgly&&% Nei ght 4.@f coati ng spkoition
requi 14ou Exa 3 g tab
cont a M(F{ﬂ’}?g 8t co mmmnd%(f formil a |b§émp ad in

Exanp Bordi 7 above were |coat d@0.0si ng {t he g@deér al
t abl el coati ng net hodol ogy with OQpadry(r) AVB

nmenti oned above with the follow ng particular
coating paraneters (NB: the quantities nmentioned for
the solids and coating

Example 36

I
(D

70 mg tablels containing 10 mg of compound of formula I made as in Example 17 above were
coated using the general tablet coating methodology with Opadry® AMB mentioned above with the
following particular coating parameters (NB: the quantities mentioned for the solids and coating
solution are such to allow the coating of a batch of 7300 g of uncoated tablets):

% wiw target for tablet coating 4%
Weight of solids required to coat (g) 292
% wiw of coating solution 20%
Weight of coating solution required (g) 1460
Example 37

70 mg tablets containing 10 mg of compound of formula I made as in Example 17 above were
coated using the general tablet coating methodology with Opadry® AMB mentioned above with the
following particular coating parameters (NB: the quantities mentioned for the solids and coating
solution are such to allow the coating of a batch of 7300 g of uncoated tablets):

% wiw target for tablet coating 6%




solution are such to allow the coating of a batch of

7300 g of uncoated tablets): % ww target for tablet

coating 6% WD 2007/ 031933 PCT/ 1 B2006/ 053210 31
woei7ahies9f solids required to coat (g) 438 PomwBRo0eHs3210

coating solution 20% Wight of coating solution
rnnulrnd (n\ 2190 Evawn e 238 70-me—tablets

U—Tg— Ao T o

Welghw&aﬁﬁhﬂgedl&)comgg)of corrpomd of formula | made as in

EAanplc LI aquc \naVing a diaﬁetcf Uf 5 HHIaHd [}
%wdw.exfgalaﬁng@ﬂuﬁaul nm wer e com"/ed usi ng the general
t-abtet—coattng—rethodotpgy wthEUBRAGT(1 ) E PO

Weighboi toatirgselutioh eoqeired Tdie uncpdl®8d t abl et batch si ze was

500—g— The foltowng gquantities of EUDRAG T(T) E PO
sodi um | auryl sul phate, stearic acid, magnesium 5
stearate and water were used: EUDRAG T(r) E PO (9)
26.3 Sodiumlauryl sul phate (g) 2.6 Stearic acid
Exafoglke 38. 9 Magnesium stearate (g) 9.2 Witer 238.4 WO
2007/ 031933 PCT/ 1 B2006/ 053210 32 Exanple 39 70 ng

0t aini .
UL oA S i AARLDS, SLOAPY) Bk g
diamster aof o5 mmhaidgmtheight 2f 3.1rmi) wsTeecaaBdt usie by ragnargi ctablet coating
meﬂﬂ)ﬁ&g tﬁﬁ%@&Gﬁ@@thTﬂemﬂﬁ‘éd%&@ B3 Yon Wadel 12B1RRETE fads 500 g

ment | oned above. he uncoated tabl et batch size

The M@%(ﬂ“@qﬁﬁeﬂﬁ@%&% FoP @ et taud suiphate figgrespopd ygpesiom

steaB@anER&EWE-d @bd:y! sul phate, stearic acid and 5
magnesi um st earate were used: EUDRAG T(r) E PO (9)

92.0 Sodium | auryl sul phate (g) 9.2 Stearic acid

runiiert® EPo ® 263

Sodium laury! sulphate (g) 2.6
Stearic acid (g) 39
Magnesium stearate (g) 52

Water 2384




10
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Magnesi um stearate (g) 32.2 Water 834.3
Experinental study of the pharnmaceutical conpositions
of the invention: Dissolution test: Apparatus The
wd Dbl/@38g materials are used for the di ssoledrmo006/053210
test: - Type USP apparatusz 2: SOTAX AT7 Di ssol ution
Test station or equivalent, 6 x 1000 M 10
di ssol ution vessels and 6 paddles. - HPLC system
Exafpld 3¥nt 1100 with data acquisition (Chenstation
Plus). - Analysis Balance METTLER AX 205 DR -
70 M tablbs Q)rﬁﬁuﬁﬁj% & e Ak Lﬁtﬂﬁ%ﬂhﬂﬂ%&%ﬁdﬂlﬂé&réﬁbﬁg@amg
conditions o

the aP aratus 15 The foll ow ng

e diggaig of SR 4pdk 2 ksiglt b 2B AESsWRiE] jugiAg thes general tablet coating
methddSBEY With BODRROAI®I M3 incioh&l BBEVAThY Wioatd tflet BitdhGize Gras 600 g.

e, Bfivwine B SDILDRITE 30 sofmam o Souk scid ad

magné&inid GSd0:3@eré4sed:1B2006/ 053210 33 o Sanpling vol une:
12 M w thout nediumreplacenment o Sanpling tine
point(s): profile at 5, 10, 15, 30, 45, 60 mn HPLC

EUI%%%@I‘@ y 0 Stationary se: EC 250/ 3 Nucl eodur
arawt% 3m (cat. No 00820. 30) o Columm: 250

Sodl iR émﬁsQl pli m (Machergy-Nagel) o Mbile phase:
'Qm*rati c o0 Tniected volunme: 100 o Col um

Steati€ Bt Uure: 25C 13.8
Magnesium stearate {g) 322
Water 8343

Experimental study of the pharmaceutical compositions of the invention:

Dissolution test:

Apparatis

The following materials are used for the dissolution test:

- Type USP apparatus 2: SOTAX AT7 Dissolution Test station or equivalent, 6 x 1000 ml
dissolution vessels and 6 paddles.

- HPLC system Agilent 1100 with data acquisition (Chemstation Plus).

- Analysis Balance METTLER AX 205 DR

- Milli-Q gradient A10 MILLIPORE, F1IKN13093 H

Working conditions of the apparatus

The following conditions are used for the dissoluation test:
<+ Digsolution apparatus:

o Temperature: 37.010.5°C
o Speed: 5012 rpm
o Volume: 900 ml

o Dissolution mediom: Buffer pl=6.8 with 0.05% Tween 80




10

15

20

0 Auto sanpler tenperature: 25C o Flowrate: 0.5

m/mn o Pressure: 149 bar o Detection wavel engt h:

260 nm o Chronmatogramtine: 10 mn o Mbile phase:
woMowosedss 850 ml acetonitrile, 150 nl wat er EITB2008#053210

trifluoroacetic acid. Degss before use. Protocol 5

10 1 gf the_di ssol uti dium are prepared as

f ot ontering v NPy EmBRARS

Na 2HPSxpdingl tifhe poiat(s): Twaeohl8 et Satk 183D, mint h water to

o i§| .une of 101. A reference standard sol ution
0 %?1[(2 rrpoélﬁ%d of formula | is prepared in duplicate.

oOn Gtagpnaryphaser ef er enceE€t angdy3d sdlecleddons @il8 | (aevifsed 3um

as the worKking refere@gpNgywb_go)sol ution, and the
other standard solutron wll be uUsed as a control

¢ efCehamce st andard soP¥iduors3.08 mnedem Bviechereyt-Neathr d 10
Oh kit i . conpound mula | is obtained as
§ oPfibligpg: Bhandl

) ng of conpound of forrmula I are wei ghed
¢ n Ipjecpyolgpuey of unetri 80 Al ask and 4 nl acetonitrile
ar &1 q;gfi dRe m xtuseci s sonicated for 5 mnutes.
After corrpefeate di ssol utoi on of the conpound of
® oFy¥if sgropler teREERIE | oA redi um i s added to conplete to

5@ mtel0. 0 M of thpsg@lipti on are taken by
pipette into a 200 mM _valunetric flask, dissolution

#5's added to coM®fe to 250 ni. The 15
6 OMRRBidhatavaléngdf conpesindn of fornmula | in the

reference standard solytion is thus 11 g/m. The

Bi gg{)"l“ﬁfolg’gﬁméréenpl e sow’iﬂfnon is prepared as foll ows:
®0Mabile pifasecli ssol ut i onMirediellnd5é@r el aewnisiler F¥dm] waer and 5 ml
each vessel of the digg

. : the b 0B o usk 1€
di ssolution nediumis a %ﬁulggpftwgpe |f’#§?at e for at
least 30 mn in the dissolution batch at 37C 0.5C.

Protpcol 0 ng tabl et of conpound of formula | is dropped

into each vessel. 12 m qf t 20_sanpl e t
1018 R riagbia oeh e e os defass: T el NaBPOED 86555 of
Na, 10D, 5 g boTwRa RO dihagl wigenReato & Htal adutid o d0 1. The

sanple solution is filtered without delay through a
A régatnvantakdard |selsson ¢fi dompowrddomsdalesly isi pagpered iid theplicatert @ne of the

retefls s iR S 3 e 1 SRR SRR i ok, and o ot
standan] eadutiogrvitlchpuesad @s iascopisel crefersneec gpndgd rrglution: A P&erﬁpﬁ @tandard
solufhAr¥thpdund of formula I is obtained as follows:

55 mg of compound of formula I are weighed in a 250 ml volumetric flask and 4 ml acetonitrile are
added. The mixture is sonicated for 5 minutes. After compleie dissolution of the compound of
formula I, dissolution mediurm is added to complete to 250 ml. 10.0 ml of this solution are taken by
pipette into a 200 ml volumetric flask, dissolution medium is added to complete to 250 ml. The
concenfration of compound of fornula T in the reference standard solution is thus 11 pg/ml.

The dissolution sample solution is prepared as follows:

900 ml of dissolution medium are transferred into each vessel of the dissolution apparatus. The
dissolution medium is allowed to equilibrate for at least 30 min in the dissolution batch at
37°C £ 0.5°C. A 10 mg tablet of compound of formula I is dropped into each vessel. 12 ml of the
sample solution are withdrawn from each vessel at 5, 10, 15, 30, 45 and 60 min. No medium
replacement is required. The sample solution is filtered without delay through a Gelman 1 um glass
fibre acrodisk syringe filter into an HPLC vial and cooled to room temperature.
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- the dissolution nediumis injected once; - the

wor ki ng reference standard solution is injected 6

ti mes consecutively; - the control reference
woshoendagsd solution is injected twice; 5 - eaefi/mangsloss21o

solution is injected once3 After the six sanples

i.nj ecti.a the working referen d._sol ution
e ot s Sefent e et o SotsFignf e TROC RIS
- thedigsblintiont deglidnd isirjece@ 0@ . The followi ng criteria nust
G t. A olution is
'megvgcﬁse%ut i vgy I N g%@aﬁﬁ%%ﬁ@n%é IE g}feﬁéD from 10
- the detrol exfrenss earfdarsisolpron(is injgcted tydceg oncent rat i on of the

- eadn ,g,lgg&&wg@g,ﬁg&mngé vided by the peak area of the
erence_sol ution) should be <2.0% The overal] RSD

Aﬂe@fhersgsm&% negtiensy the oBngiFRacoYandye solpfog it roifjciffpto ensure

that WRlsfteddrifek QumA @R Ixdi@anday.d sol ution injected
t hroughout the run should be S2.0% d The relative

'The&n.foﬁvﬁigeﬂeﬂaﬁeitwﬁa:the mean response factor of 6

< J[‘ﬁ]% ec}anonaer%fo?ag ITesoluo(?ztlgﬁ c15 ! fe?r e'g&edf ﬁ[gga'fhde% SD from

an |njec‘f|os e contro
thefespnmm:bcteds firedthe donceantrhtinni of the séfengicd sdfution dividgddy thia geak area of

d t
o I H%JIF% Qéﬂﬁlolaf sh%@d Gy E%gﬁvTﬁj%ﬁ(%ll I&%—%‘ 8&&)&1‘% BSor of compound of

fprmanja ¥ iy the pyorkipg referenkestppdaysigsofutien iested thrpugheyt duprug should be
@0 2007/ 031933 PCT/ | B2006/ 053210 35 N Sanpl i ng

time n-1
% The relative difference between the mean response factor of 6 injections of the working

reference standard solution and the mean of 2 injections of the control reference standard
solation should be <1.5%.

The resulis can be calculated using the following formulae:

n—l

CV,+D.CV,

D(%) = ————=——x100

V. =V-V.(n-1)



(mn) zciv, i=1150 210C1V, 315 CL +C_C2V, 4
30 (A + C2 +CV, 545 C1+C2+C3+C4V, 6 60
(CLl+C2+C3+C4+ C5 V, etc. wherein D(% = conpound of
wof200m31131 di ssol ved based on | abel ed quant i kgr/aB2006/053210
concentration of conpound3sof formula | for the nth
injection, innmy/m V = initial volums of
di ssol ut i gr—regiom—t 900 —Vv—vpi-urre—of
di ssol uti on medi um r|e shn{b‘lm ¥ eachﬁo;\ﬁctl of, inn
= 12 V. ¥ actual vaglune o} d| Ssol uts on nmedi Um in
m, for the ntlH injdgctiordb T = | abel eddquantity of
conpound of folmulal|l perdldtabliet = 1&g n ¥ nth
sanpling A pl 3 peak ared5of chnpolfhdC@V-faormul a I
obt ai ned from #he sdnpl e38ol ut) odCAr brt @l¥ieak area of
compound @f fofmula {l obfained G et ol ng

reference|stan®ard [sol uffon qQ &= stafion in

ng/ M, of fcenpound—gt—forma HA— e Hng
r ef er ence Lstartard—Iseluti-on—WoW=—wei-ght—ef- conpound
of formula | in the working reference standard

solution, in ng Pad pot ency of conpound of fornula
wheteity ef er ence subst ance in % DFW = dilution factor of
the standard solution, in = 5'"000 Results for

DO hat maewtpeimdaf fermws d dissolsh é%at%‘#@ﬁg%m he
i nvention: The corrp03|t| ons of Exanpl es 16-20, when

Gt esTedeqrsiniationod comronptasiforaalal for the * inigetigp. {
di ssol yt roflle shown . .in Fiqure 1 (wherein the

V' per Eenl“ﬁlj‘g 0&1&% &g dispatytign medinm, in FSQS{F epresented in

V: = vyolume of dissolution medium removed for each injection, in ml = 12

Va = actual voleme of dissolution medium, in ml, for the n® injection

T = labeled quantity of compound of formula I per tablet = 10 mg

n =  n" sampling

A =  peak area of compound of formula I obtained from the sample solution

Agg = peak area of compound of formula I obtained from the working reference standard
solution

Cua =  conceniration in mg/ml, of compound of formula I in the working reference standard
solution

W = weight of compound of formula I in the working reference standard solution, in mg

Pyua =  potency of compound of formula I reference substance in %

DFas =  dilution factor of the standard solution, in ml = 5°000

Resulis for pharmaceutical compositions according to the invention:

The compositions of Examples 16-20, when tested using the protocol explained, show the
dissolution profile shown in Figure 1 (wherein the percentage dissolution (Y-axis) is represented in
5 function of the time in min (X-axis)).
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5 function of the tinme in mn (X-axis)). 36 dains
1. A pharnaceutical conposition conprising: a) a
compound of the formula | as drawn below, 0 0 \/~N S
NHBr HIN NON ~O0\ }Br N 51 or a
pharmaceutically acceptable salt, solvate, hydrate or
nor phol ogi cal formthereof, in a total anmount of up
to 50% in weight based on the total weight of the
phar maceuti cal conpositi@aimb) a filler consisting
of | actose nonohydrate and m crocrystalline
cellulose, in atotal anbunt 10 of 10 to 95%in

wei ght based on the total weight of the

L. A phaymRseiEe, orenepition pRsegisingon, c¢) a di si nt egrant,

consi sting_of consisting of sodiumstarch glycol ate

a)op campip Phike fosmulgd as ¢awp belp®t ar ch gl ycol ate and

b)

pol yvi nyl pyrrolidone, in a total anmount of | to 20%
in weight based on \ta% total weight of the

phar maceut i cal\oo”nmssrim@n, ) aBSur f act ant ,

consi sting of a polysorpat a total anmount of 0.1
to 3% in weight basedyon e total weight of the
phar maceut i cal conposm gn, and e) a lubricant,

consi sting of magnesi “%tear at e, N a total anount
of 0.05%to 10%in weight leits/%d nf?@ got al wei ght
of the pharmaceutical conposi ion,\N 0 § 2. A
phar maceuti cal conposition according to claiml,
wherein the polysorbate is present in a total

or a pharmaceutically acceptable salt, solvate, hydrate or morphological form thereof, in a

total amount of up to 50% in weight based on the total weight of the pharmaceutical

composition,

a filler consisting of lactose monohydrate and microcrystalline cellulose, in a total amount

of 10 to 95% in weight based on the total weight of the pharmaceutical composition,

a disintegrant, consisting of consisting of sodium starch glycolate or a combination of

sodium starch glycolate and polyvinylpyrrolidone, in a total amount of 1 to 20% in weight

based on the total weight of the pharmaceutical composition,

a surfactant, consisting of a polysorbate, in a total amount of 0.1 to 3% in weight based on

the total weight of the pharmaceutical composition, and

a lubricant, consisting of magnesium stearate, in a total amount of 0.05% to 10% in weight

based on the total weight of the pharmaceutical composition,.
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amount fromO0.1 to 1% in weight based on the total
wei ght of the pharmaceutical conposition. 3. A
phar maceuti cal conposition3according to claiml or 2,
wherein the polysorbate is polysorbate 80. 5 4. A
2. A pﬁg}ﬂfag%ﬁgéi' beﬁ}?&sm%ﬁ %&%ﬁi]ﬁ(ﬁ 0 Yafty § O\Klkﬁéregxg l;h% %oﬁ'gogba% is ?)h%éenqﬁ a total

wherel n e sodi umstarc ate or
amourg(ﬁqq:m (hhtq 18m movffelg@ tiasadrs tha taddl vglight of the phanmageutical composition.
pol yvi nyl pyrrolidone is present in a total amount of
3A ghahﬁaclegt@al Q:OIWFJ)Q% 9@0%%(%0 i tctfh‘?mt Pty Z\A‘avérhggﬁn ?$e tpgﬁ'sorbate is
har maceuti c conposi ti A phar naceuti ca
deﬂﬁﬁﬁbﬁéltlon according to one of claims 1 to 4,
wherein the magnesium stearate is present in a total
4. A pﬁ%@éuh@il c@ﬁh&ﬂ% fQ:c&rdfi\E do L8 bP MBI o DaSRMIR el d8ium starch
total weight of phar maceuti cal conposition.
glycolgfe ontherrapmbiaten %%)rhugbmrels Blpditie ard prigNindpytrislidong; isrpresent in a
total aBum of WY @1 inSveight bAY8d bPhBt Rl wWRighARSI ﬁlannaZeuthal comp051t10n
pharmaceutical conposition according to clarm1 5,
which is in the formof a tablet. 8. The use of a
5. A phpEeRRistlt SORRPSIEhAeIdnSol anscef elrifly & Gnehepincthainpgnesium

stearaid if Sresbnt 1812 ARG PSRN 0fand A9 B U SAIBLED bPthe YA weight of

in the treatnent of pulnonary arterial hypertension.
the pharmaceutical composition.

6. A pharmaceutical composition according to claim 1 to 5, which is in the form of a capsule.
7. A pharmaceutical composition according to claim 1 to 5, which is in the form of a tablet.

8. The use of a pharmaceutical composition according to one of claims 1 to 7 for the preparation of

a medicament for use in the treatment of pulmonary arterial hypertension.



