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H QUI NAZOLI NE- 2, 4- DI ONE AMPA RECEPTOR ANTAGONI STS, I N THE FORM OF | MVEDI ATE
RELEASE ™BLENR74ND PREPARATI ON THEREOF Formul ation Fi elcad/uskotohelssnvent i on
The present invention relates to pharnmdceutical fornulations conprising a
1H qui nazol i ne- 52, 4-di one AVMPA receptor antagonist. Mre particularly, the
i nvent 'rﬁUﬂMﬁﬁlﬁbﬁscoT»@Risfmdi 3l Builz88EE: -5 0L IPIbAE 1ABR GREPFIRS AREARNELT A 1

conpoungz EaGKeF Oluelni st ker By ek o ARMGr2006(rE085%Era0d equi val ent’ US
application 11/911, 040, both included herein in their entirety (including

in particular the exanples) by reference for all purposes, describe

1FQU|na 4-diones and their use in the treatnent of any pathol ogy,
%BFNHQC%nlcaI condition involving altered AVMPA receptor function or

ANPA receptor medi at ed neuronal danmage. More particularly, there are

descri bed conpounds of the formula (I): 0 15 (1) wherein Rl represents

CF3, CFEEEﬁﬁgEQEwQEEECHF-, CH3CF2-, ethyl or iso-propyl and R2 represents

al kyl substituted by one or nore substituents, the substituents being

sel ected fromthe group consisting of hal ogen, nitro, cyano, acyl, hydroxy,

oxo (=0yh e@wenbwyentwdﬁlﬂaw@xwarmw@zyl foanud@tmanomryingwmmmolme-

al kyt a | Rk 0; r

epr baont S AMEA RECRE! phRbRe APl ilany HEOREROR AR o, | .

substltU%ﬁﬁ@f@@ﬂﬁﬁwﬁépempéﬁng$@mhah@ﬂ@mmﬂp consi sting of halogen, nitro,

cyano, hydroxy, al koxy, al kyl carbonyl oxy, al koxycarbonyl oxy, am no,

al kyl am no, di al kyl am no, 25al koxycar bonyl am no, or R2 represents phenyl

subst i t Bagkgrenndde thenlnvention substituents, the substituents being sel ected

fromthe group consi sting of cyano, hydroxy, al kanediyl, alkenediyl,

al koxy, hydroxyal kyl, fornyl, al kyl carbonyl alkoxycarbonyl

al k¥ ca @?/98591vmizeqmmemmsmwnaasmmmamesm |a¢lkdbdybaeinonyhemy

am no, by Y

di al kyl an%“%%%ﬂ@m PRI 0 o BRRST b Feterdtol o2 L BRI tesegh
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sel ecte 0 t Snitrao
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di al kyl dammfal Myrle paﬁwarlyaﬂhleway;e d&sgrlhsﬂsppmbkmﬁwam&mnynma)(y, ami no,

al kyl am no, dial kyl am p, acyl am no, al koxycarbonyl am no and whereby the
heterocycle ig bound tg| theyphegyl ring by a carbon-atomand their salts.

10 A formul aR~Non_esqp ngNang or nore nenbers of the above class of drugs
woul d be desiralje Wth i sa(\e rel ease providing rapid absorption after
taking the one gaf npaber shof o{he cl ass of drugs. Imedi ate rel ease

formul ati onsRdar e RrfowmN'n pbar maceuti cal technol ogy. However, one

fortél ati on cannot be ded for allg)drugs since the formulations 15 have to
be indivi %II desi gned for each active ingredient or class of active

i ngredi ent e behavi our of a specific nedicinal substance (class) when
conbi ned \mtdepmsentsrc:ﬁgpcsﬂ rGHeE| @HeCHRE!, e&ﬁerex&thYJIoeisbSprGMEﬁ@ be cal cul at ed

or generald2y predict ti ons bet wee i mmedi at.e rel ease
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20 rul at i cular difficult e aforesaid
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t abl et whi chfodogsaaytaming|dikexpearbortytzminasi | y. Anot her parti cul ar d| fficulty
whi ch h f '

capabl o of rsPieRg Aot dePel i wibLR e gt s GANR ST b oREPR 1 1y
and/ or har dniesiig seietged frémahé groupaohsistirigast haiogeh, mli'd )nyMiU Gldraky, sa®xv th the
af oresai d 25 Y 3S ani ses (iiev sin ) 0S I|on whi ch achi eves a
desirably hi %y%é °6‘V ?J!F%C?rbgﬂf% PRING, ?5@?'5?‘ HiplkflBmiNe: t her ef ore be
parad cul ar | yalkixycarabhgarhimopsrovi de a tabl et capable of having a rel ativel y
2011/ 0791 FoperioesD 1P o 248 ed b e Pr rgi5crBeBhorthele AURTEIEBIP PG ¢ abl et
ﬁogpru si ng aslema:namﬂumdl | tied gl’gnp Ruhsistingof eyand, Bydrbxy, BREAEYI, a’ikenedgll alkoxy,

ydr oxypropyl cel | u n r ant ctive ingredient

( conpound Orhygéqu?lkﬁﬁérrgg ?Iﬁyl %'?Yﬁ) OXQS‘FarP‘?WLa%V%%t{OB Y1999 by wei ght of the
tabl et, cal cul ated excluding any coating, for exanple from5%to 27.5%
such as e.g. 5%to 26% In one enbodiment, the active ingredient is in an
amount of from 20%to 26% 10 The hydroxypropyl cellul ose may be in an

anount of from2%to 10% by wei ght of the tablet, cal cul ated excludi ng any
coating, for exanple from3%to 8% such as e.g. 4%to 7%or 3%to 5%




In enbodi nents, the tablets further contain a water-insoluble filler and a
wat er soluble filler. 15 In one aspect, the invention provides a process
for maki goaotizobab by wet granul ation, characterised i rCcrhmstomhelssnt er na
phase ingredients conprise a hydroxypropylcellul ose and a conpound of
Formula (I) or a salt thereof. 20The invention includes unconpressed
conpositions for making the tablets of the invention and conprising a
conpound of Forrmula (I) or a salt thergof and a hydroxypropyl cel |l ul ose. The
di scl osure includes al so a honbgeneous conposition conprising a conmpound of
Formula (I) or a salt thereof and a hydroxypropyl cellul ose in powder or

compound o PACRSPRETPpREAE 85N, M ERle Eni el SURPIRARR: Pu ose

whi ch bl end dakylbeinmkyl, efogycartoniylamind, @bl et s. Furt her aspects and

enbodi nment i I ‘ f h,in the foll ow.n escription and
clains. 3 Dg%) 6‘%5{&@{% ﬁ(;%&g%y zlaP ?{(")Oﬁ‘s? ﬁ@%?bbgg{u&ee%?ysoneﬁ{én?%Isf%nwt%d’q%jﬁ n!ot i ons
are used her eubstitudRE beirigyshiextggirap e glouplcossisting©f halogen, hydroxy, amino,

20114 079119PCT/ U 0 - PMVC = droxypr opyl met hyl cel | ul ose MCC =
m crleécr yst al ﬁ{/ﬁe%gh %’?@@%‘?"d‘sﬁwe‘@g’fy@'@‘yFH&”‘%@%@ a@gﬁ“fﬂ‘éﬂiy& excl udi ng any
fil m coat i ngdialkylemindatkyhmoglualkoxyeacylidxynaikdxyoanbbayidat acinopaikgiaingio, 5 The
foll owi ng de iLption _disclos var i ous_nuneri.cal val ue ualified by the
wor d ~ abgut - SABEE PV RPN SR AREE S et e RefrEure oY wnen
not qual i fi et thy phémyl ving by aahrionh-atorhOl N one aspect, the invention provides
a tabl et CQER eieirSiagﬁg a conpound of Fornula (I) or a salt thereof. The
fornulationis’c acterised by conprising a hydroxypropyl cel |l ul ose. The
i nvéhtion includes a tablet conprising a therapeutically effective anount

of a co n f Fornmul.a (1) or a salt theregf apd a dr ropyl cel | ul ose
ond havirBHfidafl EShBhuRe Sok b emnefy oE Hhe, SPous oS o kbgso pbpiRChe ¢
"i mredi desrablel wtisieimedidte ralease graviting whpid absorpdnesiie taking fhe oné lor vembers

i ngr edi W thin out t hqurs of contact with actual or sinmulated
gagt ri cgt?hﬁ (ﬂas? nOfS F‘%‘Jﬁcu}“ﬁ?‘e%a%%fﬁea%u?f ok Olfno(\gvgntnagﬁar\ma[Cﬁutg@g ual
or si rruteahmclu]ogasHb\?/evér:J oihesl forinalafion chendt de usedeEo; alt grlj’g§|s&%§€th8%rmt§ti6h§ may
conyEncg_r ase.af the acti ingredi ent within aboutf 30 m nutes o
oo fayeip BBl Cefihed o sAch ScthE Moredied or oSS Phaciive Madtite. Toeu 1y
gg f Iect i behavivmy (rjli_f"a rseée'ﬁf] rheicinal U mhc%\{r(blabs)awhére\cembmeag@m?mgatérc lmaféé Ie;:t :
n one embodi nent, the active ingredient is a coppound of Fornula
and not ""edfte ‘ieFIeEéarsgo?)(.c'pfer??%ﬁa?rl’fgrb%ﬁﬁ'&ﬂ'ia{%é’nf’f g?ﬂ%ragglpf%t‘?qwgrlﬁﬁf%ﬂf’nﬁ s a
sal t of betweentheLinthefiaté osleadeamébtejial(d) dnane ofeBatd BRdthe ddife MAFEIMAIGN Bhe
Formul a I? or %al ther«?of is a t]ydr te or other solvate. In another
enbodi n2RE" CBRATEGhIBI EFITASeFRY MRl 2 ﬂ)e BFocessing PRd LePIP Prartties K dheat e 30
or 20 heformolation. e. A lpasicalapf diffiviiltyaWhieh pAtResBee tHeC aforesantt GRRY dlBLE afigdd ¢ are

found in Rem ngton's..Phar euti.cal. Sciepces, th ed., Mack Publishing
Corrpany‘,gevl‘:sa\réq Bgc,onﬁpé’.s',t'o ga;%i}g%@? f?f.rn'%ié’,"ﬂ?ﬂ\ée Eﬁjbzeél"ﬂ’é%} dogs iR RPRE 191 eby
i ncor poeadilpd Ayothaf paradar, diffealtgiwiichShigdds with athe aﬁﬁlés\?id’ lldaryinrealgg afbes in

e" erl a vetic

Pharmaceuti.cal Salts.Propertjes. Selectiaon and , :

Chi i CatBMH 2 EPR TP RSREDEOSEL IO 307417b MEROIONLER!G 61T 18eS Jom
par t i cufriabilityR{Bcvdti reindmesy rsyel $@adthen phRieulaNY@tuit Which RiskOWithBhe Gfdrédaigei ght
HP e g vm'lth a. nom nal. nol ecul ar .weid\ﬁht of |less than ?bguh 150kDa, for
exanpl eTGP GRS ASHEAN FHYINT FoBRPROSHONGWRIEN Gghipyes ? destEably, BighlevdiohsTudrhe
HPC maylohdivig irea tabletcul ar wei ght of at | east 5 about 70 kDa. In an

enbodi nent, the HPC is EXF HPC, nanely a | ow nol ecul ar weight HPC with a
fine particle size and a nom nal nol ecul ar wei ght of 80kDa. The tablets may
cont ai nit wooldattidiefore rbet gartidutarlyydbspabip t® pydvicel 4 tHos @apabi&of haviifla tr@ltiaft | ve

i ngredi entt] a vat er %?I bl.e filler. As water soluble filler may be

ment i on@a" GFHY 187910 3 Qi hARg-cahedNe of pot assi um carbonat e, sodi um car bonat e,
anmdmi um car bonate, calciumlactate, mannitol, urea, inositol, nagnesium
succi nag e sort}itol, nd car bohydrates such as, for exanple, mannitol,
raffi n%@“@%?—é@%,n—véﬂ?@ose, fructose, |actose and | actose nonohydrate. A
particular water soluble filler is |actose nonohydrate. 15In enbodi nents,

t he tag&ets.co tain a conpactable filler, e.g. MCC. In enbodi nents, the

t abl et s CORIg ﬂ’ g’ev@‘f lof thege ijPrevided IaetPf,"eE?"g".‘er@. a compounghef Farawiandr e

i ncl udesr eseNaHeBNAd 4 RydibkypFodyltelliledd. et s contain a disintegrant, for

exanpl e 20croscarnel ose sodi um or sodium starch glycolate. The tablets may
further conprise one or nore other excipients, for exanple one or nore of a
| ubricant, a glidant and a flow aid. As exanples of |ubricants may be

menti oned stearic acid, calciumstearate, nmagnesium stearate or talc, or a
conbi nati on thereof. As exanples of 25 glidants may be nentioned dried

. o R - Y A



an active conpound (conpound, not salt) an HPC a water soluble filler,
e.g. lactose nonohydrate WO 2011/079119PCT/US2010/061553 -6 a water

i nsol ubl ewbi2bi1er7911e. g. m crocrystalline cellul ose. Suchpram/usz@opbesy t abl et
may further conprise other tabletting excipient(s), e.g. a flowaid, (for
exanple silica), a disintegrant (for exanple sodiumstarch glycolate) and a
tablet 5 lubricant (e.g. magnesium stearate). The tablet may further

i nclude an optional filmcoating. A pagticular tablet of the invention,
therefore, conprises or consists of the follow ng: active conpound, 80 kDa
HPC, | actose nonohydrate, mcrocrystalline cellulose, silica, sodiumstarch
gl ycol ate and magnesi um stearate (or in variants another tablet |ubricant),
as well as an optional filmcoating. 10 A single tablet suitably contains

f r om abéubthéngspest abthet ingdtiog ioh tadei venpisingca pbmpoandyof Foromlaaport asal t o

b 2 di , i ngl bl
20?1)?; ngh%?@ogg% gg&gxy\ﬁ%f&&eﬂgb%b O{é]ﬂ%g]m?r%ﬂbgct irrsgt ?ng?ez: ggtta anpa(rati cul ar

content of active principle is fromabout 20ng to about 200ng active

Bt e i eEhve Mo B0 e L Fard T bRl ahi AT RE Y s 2 % PBAEPY i ons

of the tzhefghbotatme tabigt cedicelatesl emluelmig@yrmatusg cfbr %mplmve:cmts%no 2NeeElsesls t o
, t { t t t t t
2da up 85 “Tod% BB ATiRebeR. (haolis noBeRhy dbde AnaBiRrEed " Tom

about 226% to about 60% of the tablet core (i.e. the tablet excluding any

optional coating) by weight, such as from about 2.5%to about 30% of the

tabl et core (i.e. the tablet excluding any optional coating) by weight e.g.

f r om® abThe h§étokyprapieiuiase bidy dk ib e anaduhedf faym @ed ght0% Ay paight efdhartablet,

enbodi men 25 from about 20 % tgn, about 30 h

about - ERGHAEHe g 0L PR stempS D 8 o her e G [er % &

i ngredi en5%. al | the aforesaid percentages being cal cul ated on the basis of

the weight of the tablet core. A further particul ar enbodi mrent contains

from about 24 weight %to about 28 weight % of active ingredient, e.g.

about 2 svabghinefts| the adinets ftheneonthin Lavatbr-medlumie fillevHrRicH water s@ulfle fildrout 26%
g% % of active ingredient, all the aforesaid 30 percentages being

cal cul ated on the basis of the wei ght of the tablet core. A further

p?rtl Culrﬁbnerdspghtnﬂfet moatttoalh mw]f:léQm plooeds & rm&litdhta Hbled bgtbwtgr?ﬁ;lwgirght ‘;f)

of active ingre or esai ercent ages bein ated, on the

basi . oP ST AdNRT RFrFalsase SuresiortEs D & DU SOBroRy ebat T1S53 - 7

The HPCcompsuridi aflFoymula (aepasklt tHerésfom about 2.9%to about 10% by wei ght of

the tablet core, e.g. about 3% to 8% by weight of the tablet core, such as

about 3% to 5% by weight of the tablet core. 5The disclosure includes

t abb@t s Thdiislentiampeiuges anvéhsressstisednpdsiohs lfdrahakuﬂg the MB@S bﬂhann@m&mt of

from about 15%.t.0 about 60{ uch as,..20%t %&"e 68% OIpr exa ?about
250 t 0 APOGPTEHYRY ArEoTRAUNG 6T gfraula(j o\ gy palt theprok ang | ahydrexygropyiceliyiose,
anount wﬁefmms&ﬁ%mcmd%%lse @ hoﬁﬁiﬁeb@o@%mpssuﬁdw cSM@ﬁiﬁhgi d Roinpeurkhoe Of

tabl ets_cont a ut 43. ‘V or about i nsol ubl e
L er  Fommis b cih S tHerapt;atla Biasaighcadosd Bb pouskr-relabe) faet ghbe o
thg tablrﬁféntmr?r mowdee alddya \mwgbt b@hdtdw;té@hbea compbuist 6 Famyulgqatdrn? s?lﬂ m
Tablets of the i ntion ont ai. i, Si N rant in a t. o rom
Aot TURTSS A0 a M ICH TP Ee i PP B e Pissepd RoformRebIes gt  of
the tablet core, e.g. about 2.5%to 15 about 15% as in the case of tablets
cont ai npng_about 4%t o ou 20/ S|nt rant e abqut_ 4%t o about 6%

G o1t oG 58Pty Ao ariBaITE of feanrtoh gt ek it ?ﬁfffaft WHQ GRECTBHOR £ om
about 5%hd clamizout 10% by wei ght of the tablet core, about 5%t o about
7% as in the case of tablets containing 5%or 6.8% d| SI nt egrant by wei ght
cal cul ated on the basis of the weight of the tablet core. 20 O her

exc3®i eDescripio) of Paridug\Enthadiiménts ubri cant, may be present in anount of up to
about 10% by wei ght cal cul ated on the basis of the weight of the tablet
core, e.g. about 1%to about 10% In one enbodi nent, other excipients are
pr esent Th@fobwingReAkitiods dresed@hendin: 1. 5% t o about 5% e.g. about 2% to about
4% as in the case of tablets containing about 2.1% 2.4% 250r 3. 7% of

ot her excipients. Further enbodi nents are described in the follow ng Table
1: Tabl gPt = kythediprapyicelluidsgbodi ment 2 Enbodi nent 3 | ngredi ent Wi ght % of

Tabl et Weight % of Tabl et Wi ght % of Tablet Active conpound 2.5% - 30% 5%
- 27.5% 5% - 26% HPC (e.g. 80 kDa HPC)




2% - 10% 3% -8% 4% - 7% WD 2011/ 079119PCT/ US2010/ 061553 8 Sol uble filler
(e.g. lactose nonohydrate) 20% - 40% 25% - 35% 27% - 32% I nsol uble filler
(e.g. m cwoenyat7adibi ne cel | ul ose) 25% - 50% 25% - 45% 3PeaTAUSAEY061553
Disintegrant 2.5% - 15% 4% - 12% 5% - 10% Ot her excipient(s) (e.g. flow
acid, lubricant etc) Up to 10% e.g. 1 - 10% Up to 5% e.g. 1.5%- 5% Up to
4% e.g. 2% - 4% The above wei ght percentages exclude the optional coating.
In a particul ar sub-enbodi nent, the acqive conmpound is in an amount of from
about 20%to 5 about 26% by weight of the tablet core, the HPCis in an
amount of from about 3% to about 5% of the tablet core, the water soluble

fill erthg@zﬁﬁgg;rpﬁéwﬁétﬂ%gm%% 25% t o about 30% by wei ght of the tabl et

core, anodnt of from about 4% to about 6% by wei ght
of the M&§]l emigocrgstalinelcellulose exci pi ents are in an amount of from about 3%

t o abou % of  t I ) Faor_all enbodi nents of ,the invention,
the fol F%@me/f)n%r%(?gﬁletr?a? { ghagglﬁeeé]c@p '@g %ngrf% CSﬁ@r‘gob'Fi ﬁaqm%‘{fg%slug'gg ?rotnhe HPC
has a ntablet adbrapreggipght of from about 70 kDa to about 100 kDa, e.g. about 80
kDa;- the water insoluble filler is mcrocrystalline cellulose; the water

soluble filler is | actose nonohydrate; and the disintegrant is sodium
st arch @he fallbwing. deBbriditva disdieses evacoys purheriday paloes yalified |lbydhe word sgbaut’a f | ow

aid (e. L] a tablet |ubricant. (e.q. nesi,um stearate).

The tot i BerRlondS Pabih Feoratnt otlRHedlifiog itome i Bisnbed b7 18 mord,
175nmg t@bOG0Ng, e.g. 20 is from 180ny to 220ny, from 350ng to 450ng or from
750mg to 850ng. ACTI VE COVPOUND The active ingredient is a conpound of
Formula (I) previously nentioned or a salt thereof. 25 For exanple, the

contbunih afe dspectuthe ikventiomprdvizied @atatsletosthprising@ &MNEUHA B Bdrmuta anyr Hkalt

Exanp| et?\eél‘e’of.zThe3 forr%hla?lbn lﬁs’chgr‘ac?érisgd b3:/|' gbm%r}éinglg hyc}r%kyp%gﬁylc%ﬁﬁlo&eg’ 17,

The invention includes a tablet comprising a therapeutically effective amount of a compound
of Formula (I) or a salt thereof and a hydroxypropylcellulose and having immediate release
15  of the active ingredient.

The term “immediate release” refers in particular to release of the active ingredient within
about two hours of contact with actual or simulated gastric fluid, in particular within about
one hour of contact with actual or simulated gastric fluid. In particular immediate release
20 tablets may commence relgase of the active ingredient within about 30 minutes of contact

with actual or simulated gastric fluid.

The term “therapeutically effective amount” refers to an amount which achieves a
therapeutic effect.
25
In one embodiment, the active ingredient is a compound of Formula (I) and not a salt
thereof. In another embodiment, the active ingredient is a salt of a compound of Formula (1).
In one embodiment, the compound of Formula (I) or salt thereof is a hydrate or other
solvate. In another embodiment, the compound of Formula (1) or sait thereof is not a hydrate
30 or other solvate. Lists of suitable pharmaceutically acceptable salts are found in
Remington's Pharmaceutical Sciences, 17th ed., Mack Publishing Company, Easton, Pa.,
US, 1985, p. 1418, the disclosure of which is hereby incorporated by reference; see also
Stahl et al, Eds, “Handbook of Pharmaceutical Salts Properties Selection and Use”, Verlag
Helvetica Chimica Acta and Wiley-VCH, 2002.



18, 19, 20, 21, 22, 23, 24, 25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36,
37, 38, 39, 4 0, 41, 42, 43, 44, 45, 46, 47, 48, 49, 50, 51, 52, 53, 54,
55, 56, 5¥p288,07%89 60, 61, 62, 63, 64, PCT/US2010/061553

A particular HPC which may be used in the invention is a low molecular weight HPC, e.g.
with a hominal molecular weight of less than about 150kDa, for example of less than about
100kDa, and in particular of about 80kDa. The HPC may have a molecular weight of at least

5 about 70 kDa. In an embodiment, the HPC is EXF HPC, namely a low molecular weight
HPC with a fine particle size and a nominal molecular weight of 80kDa.

The tablets may contain, in addition to the hydroxypropylcellulose (*HPC”) and the active
ingredient, a water soluble filler. As water soluble filler may be mentioned one or a
10 combination of potassium carbonate, sodium carbonate, ammonium carbonate, calcium
lactate, mannitol, urea, inositol, magnesium succinate, sorbitol, and carbohydrates such as,
for example, mannitol, raffinose, sucrose, glucose, fructose, lactose and lactose

monohydrate. A particular water soluble filler is lactose monohydrate.

15  In embodiments, the tablets contain a compactable filler, e.g. MCC.

In embodiments, the tablets contain a water insoluble filler, e.g. MCC.

The disclosure includes embodiments in which the tablets contain a disintegrant, for example

20  croscarmelose sodium or sodium starch glycolate.

The tablets may further comprise one or more other excipients, for example one or more of a
lubricant, a glidant and a flow aid. As examples of lubricants may be mentioned stearic acid,
calcium stearate, magnesium stearate or talc, or a combination thereof. As examples of

25 glidants may be mentioned dried aluminium hydroxide gel or magnesium silicate, or a
combination thereof. As an exemplary flow aids there may be mentioned silica, e.g.
anhydrous colloidal silica.

The invention includes an embodiment in which the tablet is film-coated.
30
An exemplary, tablet, therefore, comprises:
¢ an active compound (compound, not salt)
e an HPC

¢ a water soluble filler, e.g. lactose monohydrate



65, 66, 67, 68, 69, 70, 71, 72, WO 2011/079119PCT/US2010/061553 9 - 73,
74, 75, 76, 77, 78, 79, 80 and 81. Structures of sone exenplary active

i ngredi enwe 2ari7babow. H N N/ \ S\ (viii) 00 NO H TireTAISROV@61588)r edi ent
is useful for treating epilepsy, psychosis in schizophrenia, in bipolar

5di sorder, in Parkinson's disease and in drug-induced psychosis and in
postictal psychosis, neurodegenerative disorders (such as nultiple
sclerosis, anyotrophic |ateral sclerosés, Parkinson's D sease, Huntington's
Di sease or Al zheinmer's Disease), schizophrenia, esp. chronic schizophrenia,
anxi ety, depression, bipolar nood disorders, sleep disorders, cognitive

di sorders,, ' b ' : in, mgraine, anesthetics,
nyopi a, 10 %g%%%%SPE%Fﬂ?kgf%%3&%@&W9§@h%?%h%¥gischenic and hypoxi c
conditions (such as stroke, subarachnoid haenorrhage, perinatal hypoxia,
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24 weight % to about 28 weight % of active ingredient, e.g. about 25 weight % to about 27
weight % of active ingredient, e.g. about 26% weight % of activé ingredient, all the aforesaid
30 percentages being calculated on the basis of the weight of the tablet core. A further
particular embodiment contains from about 25 weight % to about 55 weight % of active
ingredient, all the aforesaid percentages being calculated on the basis of the weight of the
tablet core.



Step 3: Add water to the m xture of step (2). Step 4: M x/knead/ granul ate

the resultant conposition. Step 5 (optional): Screen the wet granul ate

(e.g., awoeva/wop112 mm nesh size). WO 2011/ 079119PCT/ US20ABL@606633 - 12 -

Step 6: Dry the granulate, e.g. on trays or preferably in a fluid bed dryer

(preferred). Step 7: Screen external phase, i.e. the filler(s),

disintegrant(s), glidant(s)/flow agent(s), lubricant(s) and dried granul ate

into a blender (e.g., a sieve of 1 mMmm¥esh size). Step 8: Blend the

conponents of step (7). 5Step 9: Conpress the tabletting m xture of step

(8), e.g. on a force feeding (rotary) tabletting nmachine to tablet cores of

the req I b,
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gr anul aﬁgoﬁb@qte’ﬁé te8%. by weighieps thayabit catsovects sepboyt B% to 5% Hy1@§ipht of the

sui t abl yppk cbfeOm about 25% to about 40% by wei ght of the solid constituents

(i.e. the mxed solids resulting fromstep (2) in the case of above steps

(1) (10)), e. g from about 30%to about 35% from exanple about 30% about
31%sg ab 9 . 9 0,
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i ncl udeél5%Th® Bfa%etnt45&(n aster @famrée inntbe wdess obtahletshamhtdining ahdmtri@dé% about

formul a i t I ri n S,

except Ié% g% %F :{b‘%ﬁt 36\@ﬁew%§rd\§4}s@ ﬂﬁat %ﬁgr eer%%nggségssuc pt%hrﬁ? 5g, y| ng

t ecthhi qg@cemtes% by weighhdf thectablehsoret uertysweiphtt dfethé |tabletoe)<amdm\g angrcoating

changedgand do not have to be as illustrated above. 25 The external phase

corrponents may suitably be added sequentially, one at a tine, and bl ended

with the m xture before the next conponent is added. In one enbodi nent, the

dried g I nab, ph se

corrponelfrr\?tgélt]g?\oté%él r';f]ﬁvérﬁffi Ccmtélﬂ é%m%hﬁﬂfln a%spnteog?rgﬁé%n 3/ p{g’l

bl endi néo%n kyhweiplet camuam enrthda bp$la$>é theowpighteoit the talrietosuee emboahoméﬁt&% ttche

dri I [ has
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bl endi nngMt #ho tohd)oelkﬁ%r dlahtepraiﬁelmom)embodlment W@ disintegrant is in an amount of

2011/ 07 [ 06 r refore,

the i nt oRaPouh 3840 bl 102 By ekieor bk EPETROR Y n Bl e Bk 0 3

consi st theafase oé&thlete contammgn’if/o(cmﬁrﬁ%tmmhtegraht syaWeight téRjlated gn tBE basia oFHPC 5

water s | act ose nonohydrate water insoluble filler,

e.g. m@r ocr@'1 to(,'fiheﬁ%%lefac:cﬁ?ul ose, and the external (extragranul ar) phase

conrises or consists of: water insoluble filler (e g. mcrocrystalline

(oo o elyipRbeOi o pr REAL, RalbS beshetE R HhSlrubY b BB ihr oo

(e g sbsepyglgbt caldulated @ theg)asmqf the vagigiitioé the tabldt eormreuy. aabout ¢%otb dbmiat et s

using t r C 15 Ta
Enbodi mit. A b S enT b i ourbbrle el el 2R raltatRuRd i g
% of Ta#thast 5%|egqtab%|tcﬁ“% to about 4%, as in the case of tablets contalnlng about 2.1%, 2.4%

25  or 3.7% of other excipients.

Further embodiments are described in the following Table 1:

Table 1
Embodiment 1 Embodiment 2 Embodiment 3
Ingredient Weight % of Weight % of Weight % of Tablet
Tablet Tablet
Active compound 2.5% - 30% 5% - 27.5% 5% - 26%
HPC (e.g. 80 kDa HPC) 2% - 10% 3% - 8% 4% - 7%




Tabl et | NTERNAL PHASE Active conpound 2.5%- 30% e.g. 2.5%- 26% 5% -
27.5% e.g. 5% - 26% 5% - 26% HPC (e.g. 80kDa HPC) 2% - 10% 3% - 8% 4% - 7%
Sol ubl e fwbl2er1/a7e11g. | act ose nonohydrate) 20% - 40% 25%PCTABW1B/H86553 32%
Insoluble filler (e.g. mcrocrystalline cellulose, particularly

Avi cel (r)101) 15% - 40% 20% - 35% 22% - 33% Di sintegrant (e.g. sodium
starch glycolate) 1.25%- 7.5% 2% -6% 2. 5% - 5% EXTERNAL PHASE | nsol ubl e
filler (e.g. mcrocrystalline 5%- 259%88% - 17.5% 12% - 15% WD

2011/ 079119PCT/ US2010/ 061553 - 14 - cellul ose, particularly AvicelO PH102

Fl ow ai d (e g. coIIoi dal silica) 0%- 5% e.Jg. 0 1% 5%0 25% - 3% 0. 5% -

2.5% t cg%l af \# sogiumstarch—gl ‘y’.,GIoaL —25% T+ 5% 2% —6% 27 5%
= 506 ThBPWPIe] Uﬁr(PcQal'ﬂC 8. g.| 200 t®brate 1989 63%‘5?% 306 | 127805 32%04
monohydrate)
Insoluble filler (e.g. 25% - 50% 25% - 45% 35% - 45%
microcrystalline cellulose)
Disintegrant 2.5% - 15% 4% - 12% 5% - 10%
Other excipient(s) (e.g. flow | Up to 10%, Up to 5%, Up to 4%
acid, lubricant etc) e.g. 1-10% e.g. 1.5% - 5% e.g. 2% - 4%

The above weight percentages exclude the optional coating.

In a particular sub-embodiment, the active compound is in an amount of from about 20% to

5 about 26% by weight of the tablet core, the HPC is in an amount of from about 3% to about

5% of the tablet core, the water soluble filler in an amount of from about 25% to about 30%

: by weight of the tablet core, the disintegrant is an amount of from about 4% to about 6% by

, weight of the tablet core, and other excipients are in an amount of from about 3% to about
4% of the tablet core.

10
For all embodiments of the invention, the following combination of features forms one
optional sub-class: the HPC has a molecular weight of from about 70 kDa to about 100 kDa,
e.g. about 80 kDa; the water insoluble filler is microcrystalline cellulose; the water soluble
filler is lactose monohydrate; and the disintegrant is sodium starch glycolate.

15

The other excipients typically include, or are, a flow aid (e.g. silica) and a tablet Iubricant

(e.g. magnesium stearate).

The total weight of a tablet core is suitably of from 100mg to 1g, e.g. 175mg to 900mg, e.g.
20  is from 180mg to 220mg, from 350mg to 450mg or from 750mg to 850mg.

ACTIVE COMPOUND

The active ingredient is a compound of Formula (I) previously mentioned or a salt thereof.
25  For example, the compound of Formula (I) may be described in WO 2006/108591 in any of
Examples 1, 2, 3, 4, 5,6, 7, 8, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 22, 23, 24,
25, 26, 27, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39,4 0, 41, 42, 43, 44, 45, 46, 47, 48,
49, 50, 51, 52, 53, 54, 55, 56, 57, 58, 59, 60, 61, 62, 63, 64, 65, 66, 67, 68, 69, 70, 71, 72,



The percentages set out in Table 2 are cal culated w thout including the
optional coating, i.e. are calculated on the basis of the table core. 5 The
fil mcoatwogormoyotie - and normally is - applied to the eocmusessadissbre. |In
experinments conducted so far, it has been difficult to achieve drug | oading
of greater than 26% by weight of the dry ingredients of the tablet core
(i.e. the tablet excluding any optional coating). 10 It will be appreciated
fromthe aforegoing that the inventiamgincludes a process for the
preparation of a drug | oaded conpressed tablet containing a conpound of
Formula (1), e.g. in an anmount of up to about 26 wei ght % based on the

Fol Fow 1 7 Cpel® %) 781 BhaDperte coissltnal tiine EREasn R idrdlibrid e

hydr oxyimiaayl cel | ul ose, a water soluble filler, an water insoluble filler
and a d|5|nt§grant (h) adding water in an anqynt of from about 25%to
about 40% by)} wei ght off the, materials used iji"step (a) oger a period of from

H
1 to 60 m nutes tQ we ggam\l e t he bl end€d xture ang aggwonerate it;
(¢) drying t heYTaggrpner E (d) ni i g g M Xk uf (.. a
granul ate and opt/p al | scge ni ng |t (e) bIendlhg t he n”l ed”h1xt
with, in amycorader, anZ0™Vvater i nsol ubl e filhe O A S|ntegrant

and a tablet lubricant; and (f) conpressing thE Iubrlcaﬂed M xture to a
conpressed tablet of the desired shape. The cohpressed tablet may then be
filmcoated. In an aspect of the invention, the conpositions of the

i nventionyexhi bit good processability 25 for exanpl e through a | arge
hardnessgyrange. This ? t he tabl et cgpAbe conpressed to forma

Pans th

tabl et havigg ac --tabhe ta LegLLng properties ( . 0. tao'et,preaklng force
e.g. as eval uayg ng st UBP Ngy 1217 and/ g iahi Na.

eval uat ed usi ng USP |[No. @D 2011/ 079119PCT/ USH 061 53/a 15“” 1217)
usi ng a bread-range v ression forces. For ¢ ) aspects,

t he conpogif} on tabletHnay Bxhi bit a hardness raﬁge of gﬂeater t han 2514,

for exanpfe greater than 30N, such as greater than 40N or greater than 50N
In a preferred enbodi nent, the tablet exhibits a hardness range greater
than 70N. The hardness range may al so be | ess 5 than 100N, for exanple |ess
t han 90N. Inlgpne enbodi ments, the hardness range is |l ess than 80N, for

han 70N, (ﬁess than 60N or 50N. The tabletted conpositions of
exhi bit hQeneficial friablity properties. Friability is the

ability mntﬁstan abrasion i ® packagi g, handling and

shi ppi ng. S 0 My~ begrEasuyiied by any| suit abl ef|meaddiri ng techni que
e.g. according [ P stajdard/Ng. 12167 Ygvention
there i s provi i t@ r€l ease conp05|t|| anpr i 41 ng /Bonpd¥nd
(iii), i oncéodally anount of 1508y 'Qia;IQ O

adm ni strabl ¢ 15 sinultaneously as three SOHﬂﬂdoses). Tﬁis é%nposition,
wher® administered to a patient may exhibit a release profile such that the
AUCINF is|in the range of about 1700030% hr*ng/ nL, for exanple 17000 20%
hr*rig/qblébfuch as 1700010% hr*ng/ mL. EXAMPLES 20 The foll owi ng exanpl es
are applstc LNHWO 2006/ 108591, for exanple

t he conpound ¢ exanpl es thereof e g. a
conpound o0f % (VI ) (VIII)
(irx), (x), (xi é&)

e to eacly conpound di scl osed
la () disclosed ip/

), .“%/N{)Egj/)a“’(l(l | )) :
[ Xi iy Xi v f

conposition i gr anhat@ed f ol | ow ng steps 1 nd 6| - %?é\bve and
used as a €Bfmon™bl enjy f or0 25, 50, 100 and ssed tabl ets.

Materials Qnty/ Tab (nmg) nty/batch (g) %WV w %ctive conpnund 200 500 26.0
Lact ose nonohydrate 211 527.5 27.5 Avicel (r) 101 169.5 423.75 22.1 HPC EXF

S
I ) N

F,C



31 77.50 4.0 WD 2011/079119PCT/ US2010/ 061553 -

glycolate 19 47.5 2.5 Internal phase wei ght

16 - Sodi um starch
1576. 25 EXTERNAL PHASE

Avi cel (r)wBHLOA79408. 5 256. 25 13.3 Aerosil (r) 4 10.00 0. pcaseamostsas ch

gl ycolate 19 47.50 2.5 My Stearate 12 30.00 1.6 Total

100.0 Avicel(r) 101 and Avicel (r) PH102 are
cellul ose. Aerosile is an anhydrous coll oi dal

Wei ght: 768 1920. 00
each a mcrocrystalline
silica. 5 Exanple 2 The

follow ng composition is wet granul ated-followi ng steps 1 - 4 and 6 - 8

above and conpressed into 10ng dose tabl ets.
Mty/ batch (g) %W w Active conpound

Materials Qhty/ Tab (ng)

10,

15

20

OH

(xiii)

F F,C N o)
H

The active ingredient is useful for treating epilepsy, psychosis in schizophrenia, in bipolar
disorder, in Parkinson’s disease and in drug—induced psychosis and in postictal psychosis,

neurodegenerative disorders (such as multiple sclerosis, amyotrophic lateral sclerosis,
Parkinson’s Disease, Huntington’s Disease or Alzheimer's Disease), schizophrenia, esp.
chronic schizophrenia, anxiety, depression, bipolar mood disorders, sleep disorders,
cognitive disorders, emesis, tinnitus, pain, neuronal pain, migraine, anesthetics, myopia,
tumor growth, withdrawal symptoms, ischemic and hypoxic conditions (such as stroke,
subarachnoid haemorrhage, perinatal hypoxia, brain and spinal cord trauma, head injury,
high intracranial pressure, and any surgical procedure potentially associated with hypoxia of
the central nervous system), and conditions produced by the actions of environmental,
exogenous neurotoxins, including those produced by infections as well as those produced by
metabolic changes and hepatic encephalopathy associated with liver failure. Formulations of

the invention are therefore useful for treating such disorders, e.g. epilepsy.
METHOD OF PREPARATION

The tablets of the invention may be made by wet granulation. More specifically, the
constituents of the formulation may be mixed with one another at the same time or in a
specific sequence and granulated by moistening with water and drying the resultant granular

mass. If the mixture is granulated, it is optionally milled and, whether or not milled, is suitably

screened to a desired particle size. Extragranular excipients, e.g. fillers, flow agents and



10 25 5.2 | actose nonohydrate 61 152.5 31.8 Avicele 60 150.00 31.3 HPC EXF
12 30.00 6.3 Sodium starch glycolate 9 22.50 4.7 Internal phase wei ght

380. 00 BXOERNAIZYRMASE Avi cel (r) PH102 24 60.00 12.5praenssetomcssi0. 00
2.1 sodiumstarch glycolate 9 22.50 4.7 My stearate 3 7.50 1.6 Tot al

Wi ght: 192 480.00 100.0

-11 -

lubricants can be added to the granules after granulation. More particularly, the inner phase
components comprising the active ingredient, the matrix former(s) and the optional water
soluble filler are mixed and wet granulated. After drying, the granulate is mixed with the

outer phase components to form a dry mixture.

The dry mixture may be compressed to form tablets. The compressed tablets may be coated

with one or more films, if desired.

The invention therefore provides in one embodiment a process for preparing tablets,
10  comprising:
preparing a wet granulate of an internal phase by combining water and the solid
constituents of an internal phase, said solid constituents comprising a hydroxypropylicellulose
and a compound of Formula (1), and granulating the combination of the water and the solid
constituents;
15 drying the granulate;
blending the dry granulate with the constituents of an external phase to form a
tabletting mixture; and

compressing the tabletting mixture.

20 The pre-compression mixture is included in the invention, which therefore includes a
homogeneous composition comprising a compound of Formula (I) or a salt thereof and a
hydroxypropylcellulose in powder form. Alternatively stated, the invention includes a powder
blend comprising a compound of Formula (1) or a salt thereof and a hydroxypropylcellulose.

25 In more detail, an exemplary procedure for manufacturing the tablets comprises following

steps:

Step 1: Place the components of the internal phase, i.e. the drug substance, the binder(s),

and the filler(s) and any other internal phase constituents, into a mixer, e.g. into the bowl of
30 the high shear mixer.

Step 2: Mix (e.g., 5 minutes).

Step 3: Add water to the mixture of step (2).

Step 4: Mix/knead/granulate the resultant composition.

Step 5 (optional): Screen the wet granulate (e.g., a sieve of 2 mm mesh size).



WO 2011/ 079119PCT/ US2010/ 061553 - 17 - Exanple 3 The follow ng conposition
Is wet granulated followng steps 1 - 4 and 6 - 8 above and conpressed into
tabl ets. whteriabaonty/ Tab (ng) Onty/ batch (g) %W w Actrrcrascanpersssl 200
500 25.0 | actose nonohydrate 219 547.5 27.4 Avicel O 101 177.5 443.75 22.2
HPC EXF 32 80.00 4.0 sodium starch glycolate 20 50.00 2.5 Internal phase
wei ght 1621.25 EXTERNAL PHASE Avi cel0 PH102 112.5 281.25 14.1 Aerosile
4 10.00 0.5 sodium starch glycolate 2Q2-

Step 6: Dry the granulate, e.g. on trays or preferably in a fluid bed dryer (preferred).
Step 7. Screen external phase, i.e. the filler(s), disintegrant(s), glidant(s)/flow agent(s),
lubricant(s) and dried granulate into a blender (e.g., a sieve of 1 mm mesh size).
Step 8: Blend the components of step (7).

5 Step 9: Compress the tabletting mixture of step (8), e.g. on a force feeding (rotary) tabletting
machine to tablet cores of the required weight and dimensions.
Step 10: (optional) Film-coat the tablet, e.g. with an HPMC-based film.

The amount of water used in the wet granulation step (e.g. in step (3) of above steps (1)-

10  (10)) is suitably of from about 25% to about 40% by weight of the solid constituents (i.e. the
mixed solids resulting from step (2) in the case of above steps (1)-(10)), e.g. from about 30%
to about 35%, from example about 30%, about 31%, about 32%, about 33%, about 34% or
about 35%.

15  The water may suitably be added to the internal phase components over a period of from
about 1 minute to about 60 minutes, e.g. about 2 to about 10 minutes, for example over a

period of about 5 minutes.

In the present invention, optional step 5 is preferably excluded. In contrast, step 10 is
20 usually included. The invention therefore includes a method for making a formulation of the
invention which comprises performing all of steps 1-10 except step 5. It will be understood
that variables such as timing, drying technique, mesh size and the constituents of the film

coating can be changed and do not have to be as illustrated above.

25 The external phase components may suitably be added sequentially, one at a time, and

blended with the mixture before the next component is added.

In one embodiment, the dried granulate is screened prior to blending with the external phase
components and, in particular, may be milled and then screened prior to blending with the
30 external phase components. In one embodiment, the dried granulate is milled prior to
blending with the external phase components and, in particular, may be milled and then

screened prior to blending with the external phase components.



50.00 2.5 My Stearate 15 37.50 1.9 Total Weight 800 2000.00 100.0 5

Exanpl es 4-11 The conpositions of Exanples 4-10 were prepared using a wet
gr anul at iwo 20aat1milgue. Conpound (iii) was bl ended toget remr/vseaio/ obise3

exci pients of the internal phase in a top driven 10 granul ator m xer
(Gal). Water (at 24 to 30% was then sprayed into the m xer and the
resulting conposition granulated over 2 to 10 m nutes. The granul es were
then dried using a fluid bed dryer or18ray drier until a noisture |evel of
2 to 3% was achi eved. The excipients of the external phase and the dried
granul es were screened using a 1nm screen and then mxed in a tunble

bl ender r e d..u

scr en Bnd aiaa bEePRTete, AR e g naf phges HRRa Bl dsteR 2 B

bl end veisnylaterconwpnpeeersedsisis f force feeding (rotary) tabletting machl ne to
convert th [t t The tablet was then filmcoated using
Qpadry || %Cgbmﬁé%%’@dgﬁ%‘%‘%@g?%szo10/ 061553 - 18 - The conposition of
Exanpl e 1% WG, epgeﬁﬁak%HB@i ng a roller conpaction technique as described in
thi s exanpl e 0 05|t|o s used in these wet granulation and roller
con*g’actl gg‘%aé?rh g‘éb?% P HedPy P%edmc’ﬂorﬁg les 4-11. In these Exanples the

f ol | owi nge«atesksalble filkeras.g. MRﬁﬂ:ryétﬁﬁnegj’eﬁﬂuk@tl on = W5 roller conpaction =

D 26BRES SRR (SEoRANop Phe=s FUTbaRe Y 21 "%ﬁgfxw w Compound (111) 200

50 26.0 | aG/NEEnsBNINE iRk g. %Hoc?ystam&;eaaloée)p\VI cele 101 169.5 42.375 22.1
HPC EXF 31 7.75 4.0 sodium starch ly col ate (Explotab) 19 4.75
« disintegrant (e.g. sodium starch glyco ate)

10 o tablet lubricant (e.g. Mg stearate)

» flow aid (e.g. silica).

The above-described procedures (e.g. steps 1 — 4 and 6 — 9) may be applied to the
manufacture of tablets using the ingredients described in the following Table 2:
15

Table 2
Embodiment A Embodiment B Embodiment C
Ingredient Weight % of Weight % of Weight % of
Tablet Tablet Tablet
INTERNAL PHASE
Active compound 2.5% - 30%, 5% - 27.5%, 5% - 26%
e.g. 2.5% - 26% e.g. 5% - 26%
HPC (e.g. 80kDa 2% - 10% 3% - 8% 4% - 7%
HPC)
Soluble filler (e.g. 20% - 40% 25% - 35% 27% - 32%
lactose
monohydrate)
Insoluble filler (e.g. 15% - 40% 20% - 35% 22% - 33%
microcrystalline
cellulose, particularly
Avicel®101)
Disintegrant (e.g. 1.25% — 7.5% 2% - 6% 2.5% - 5%
sodium starch
glycolate)
EXTERNAL PHASE
Insoluble filler (e.g. 5% - 25% 8% - 17.5% 12% — 15%
microcrystalline




2.5 Internal

phase wei ght 730.5 182. 6225 EXTERNAL PHASE

Avi cel (r) PH102

102.5 25.625 13.3 Aerosil(r) 4 1 0.5 sodiumstarch glycol ate (Expl otab) 19

4.75 2.5 Wp 28tieEsabe 12 3 1.6 Tot al
Conposition TRD 2689-13. Materials Onty/ Tab (nmg) Qnty/ Tab (ng)

Wi ght 768 216. 9975Pt@®AIsG0100615Exanpl e 5

o w

Conmpound (iii) 200 50 50.0 | actose nonohydrate 75 18.75 18.8 HPC EXF 16 4

10

15

20

25

-14 -

cellulose, particularly

Avicel® PH102

Flow aid (e.g. 0% - 5%, e.g. 0.1%- | 0.25% - 3% 0.5% - 2.5%
colloidal silica) 5%

Disintegrant (e.g. 1.25% - 7.5% 2% - 6% 2.5% - 5%
sodium starch

glycolate)

Tablet lubricant (e.g. | 1% - 3% 2% - 3% 1.5% - 2%

Mg stearate

The percentages set out in Table 2 are calculated without including the optional coating, i.e.

are calculated on the basis of the table core.

The film-coating may be — and normally is — applied to the compressed core.

In experiments conducted so far, it has been difficult to achieve drug loading of greater than
26% by weight of the dry ingredients of the tablet core (i.e. the tablet excluding any optional

coating).

It will be appreciated from the aforegoing that the invention includes a process for the
preparation of a drug loaded compressed tablet containing a compound of Formula (1), e.g.
in an amount of up to about 26 weight % based on the materials used in the following step
(a), the process comprising the following steps: (a) blending the compound with a
hydroxypropylcellulose, a water soluble filler, an water insoluble filler and a disintegrant, (b)
adding water in an amount of from about 25% to about 40% by weight of the materials used
in step (a) over a period of from 1 to 60 minutes to wet granulate the blended mixture and
agglomerate it; (c) drying the agglomerated mixture, (d) milling the dried mixture to a
granulate and optionally screening it; (e) blending the milled mixture with, in any order, a
water insoluble filler, a flow aid, a disintegrant and a tablet lubricant; and (f) compressing the
lubricated mixture to a compressed tablet of the desired shape. The compressed tablet may

then be film coated.

In an aspect of the invention, the compositions of the invention exhibit good processability
for example through a large hardness range. This means that the tablet can be compressed
to form a tablet having acceptable tabletting properties (e.g. tablet breaking force e.g. as
evaluated using test USP No. 1217 and/or friability e.g. as evaluated using test USP No.




4.0 sodiumstarch 10 2.5 2.5 WD 2011/079119PCT/ US2010/ 061553 - 19 -
gl ycol at e (Expl ot ab) I nternal phase weight 301 75.25 EXTERNAL PHASE
Avi cel (r)wBHLOA790919. 75 19.8 Aerosile 2 0.5 0.5 sodi umpstrarsedogbisedl at e
(Explotab) 10 2.5 2.5 My Stearate 8 2 2.0 Total Weight 400 100 100.0
Exanpl e 6 Conposition TRD 2689-15. Materials Onty/ Tab (ng) Onty/ Tab ()
%V w

-15 -

1217) using a broad range of compression forces. For example, in some aspects, the
composition tablet may exhibit a hardness range of greater than 25N, for example greater
than 30N, such as greater than 40N or greater than 50N. In a preferred embodiment, the
tablet exhibits a hardness range greater than 70N. The hardness range may also be less

5 than 100N, for example less than 90N. In some embodiments, the hardness range is less
than 80N, for example less than 70N, less than 60N or 50N.

The tabletted compositions of the invention exhibit beneficial friablity properties. Friability is
the ability of the tablet to withstand abrasion in packaging, handling and shipping. Friability

10  may be measured by any suitable measuring technique e.g. according to USP standard No.
1216.

In an aspect of the invention, there is provided an immediate release composition comprising
compound (iii), for example in a once daily amount of 150mg (optionally administrable

15  simultaneously as three 50mg doses). This composition, when administered to a patient may
exhibit a release profile such that the AUC g is in the range of about 17000+30% hr*ng/mL,
for example 17000+ 20% hr*ng/mL , such as 17000+£10% hr*ng/mL.

EXAMPLES

20
The following examples are applicable to each compound disclosed in WO 2006/108591, for
example the compounds of Formula (1) disclosed in the examples thereof, e.g. a compound
of structure (i), (ii), (i), (iv), (v), (vi), (vii), (viii), (ix), (x), (xi), (xii), (xiii) or (xiv).

25 Example 1

The following composition is wet granulated following steps 1 — 4 and 6 — 8 above and used
as a common blend for 25, 50, 100 and 200mg dose compressed tablets.

Materials Qnty/Tab Qnty/batch %wiw
(mg) (9)
Active compound 200 500 26.0
Lactose monohydrate 211 527.5 27.5
Avicel® 101 169.5 423.75 22.1
HPC EXF 31 77.50 4.0




Compound (iii) 200 50 40.0 | actose nonohydrate 125 31.25 25.0 HPC EXF 16 4
3.2 sodium starch glycolate (Explotab) 12 3 2.4 Internal phase wei ght 353
88. 25 EXVBRMNAL7PHASE Avi cel e PH102 121.5 30. 375 24. pcaamsesioloelsz3 5 0. 625
0.5 sodium starch glycolate (Explotab) 13 3.25 2.6 My Stearate 10 2.5 2.0
Total Weight 500 125 100.0 5 Exanple 7 Conposition TRD- 2689-17.

-16 -
Sodium starch glycolate | 19 47.5 25
Internal phase weight 1576.25

EXTERNAL PHASE

Avicel® PH102 102.5 256.25 13.3
Aerosil® 4 10.00 0.5
Sodium starch glycolate | 19 47.50 2.5
Mg Stearate 12 30.00 1.6
Total Weight: 768 1920.00 100.0

Avicel® 101 and Avicel® PH102 are each a microcrystalline cellulose. Aerosil® is an

anhydrous colloidal silica.

5 Example 2
The following composition is wet granulated following steps 1 — 4 and 6 —~ 8 above and

compressed into 10mg dose tablets.

Materials Qnty/Tab (mg) | Qnty/batch (g) | %ew/w
Active compound 10 25 52
lactose monohydrate | 61 152.5 31.8
Avicel® 60 150.00 31.3
HPC EXF 12 30.00 6.3
Sodium starch 9 22.50 47
glycolate

Internal phase 380.00

weight

EXTERNAL PHASE

Avicel® PH102 24 60.00 12.5
Aerosil® 4 10.00 21
sodium starch 9 22.50 4.7
glycolate

Mg stearate 3 7.50 1.6
Total Weight: 192 480.00 100.0

10



Materials Onty/ Tab (ng) nty/ Tab (nmg) %W w Conpound (iii) 200 50 30.3
| act ose nmonohydrate 171 42.75 25.9 WD 2011/ 079119PCT/ US2010/ 061553 -
Avi cel e W0 208120782975 19.8 HPC EXF 33 8.25 5.0 sodi um srarais2gbypestat e
(Explotab) 16 4 2.4 Internal phase weight 551 137.75 EXTERNAL PHASE
Avicel e PH102 76 19 11.5 Aerosile 3 0.75 0.5 sodium starch glycol ate
(Explotab) 17 4.25 2.6

-17 -

Example 3
The following composition is wet granulated following steps 1 — 4 and 6 — 8 above and

compressed into tablets.

Materials Qnty/Tab (mg) | Qnty/batch (g) | Y%ew/w
Active compound 200 500 25.0
lactose monohydrate | 219 547.5 274
Avicel® 101 177.5 443.75 22.2
HPC EXF 32 80.00 4.0
sodium starch 20 50.00 25
glycolate

Internal phase 1621.25

weight

EXTERNAL PHASE

Avicel® PH102 112.5 281.25 14.1
Aerosil® 4 10.00 0.5
sodium starch 20 50.00 2.5
glycolate

Mg Stearate 15 37.50 1.9
Total Weight 800 2000.00 100.0

Examples 4-11

The compositions of Examples 4-10 were prepared using a wet granulation technique.
Compound (iii) was blended together with the excipients of the internal phase in a top driven
10  granulator mixer (Gral). Water (at 24 to 30%) was then sprayed into the mixer and the
resulting composition granulated over 2 to 10 minutes. The granules were then dried using a
fluid bed dryer or tray drier until a moisture level of 2 to 3% was achieved. The excipients of
the external phase and the dried granules were screened using a 1mm screen and then
mixed in a tumble blender. The lubricant (Mg stearate) was then screened using a 0.5mm
15  screen and added to the granulation and blended in a tumble blender.The blend was then
compressed on a force feeding (rotary) tabletting machine to convert the mixture into tablet

form. The tablet was then film coated using Opadry Il brown.

20 -



My Stearate 13 3.25 2.0 Total Weight 660 165 100.0 Exanple 8 Conposition
TRD- 2689-19. Materials Onty/ Tab (ng) Oty/ Tab (ng) %W w Conpound (iii) 200
50 50. 0 Iwotwos®7ompohydrate 71 17.75 17.8 PVP K30* 20 5preTASs@dioarssst ar ch
gl ycolate (Explotab) 10 2.5 2.5 Internal phase weight 301 75.25 EXTERNAL
PHASE Avicel (r) PH102 79 19.75 19.8 Aerosil(r) 2 0.5 0.5

-18 -

The composition of Example 11 was prepared using a roller compaction technique as
described in this example. The compositions used in these wet granulation and roller
compaction methods are specified in Examples 4-11. In these Examples the following
abbreviations are used: wet granulation = WG; roller compaction = RC; Compound of

5 formula (iii) = Compound (iii).

Example 4

Composition TRD-2689-33.
Materials Qnty/Tab (mg) | Qnty/Tab %w/w

(mg)

Compound (iii) 200 50 26.0
lactose monohydrate | 211 77.7475 27.5
Avicel® 101 169.5 42.375 22.1
HPC EXF 31 7.75 4.0
sodium starch 19 4.75 2.5
glycolate (Explotab)
Internal phase 730.5 182.6225
weight
EXTERNAL PHASE
Avicel® PH102 102.5 25.625 13.3
Aerosil® 4 1 0.5
sodium starch 19 475 25
glycolate (Explotab)
Mg Stearate 12 3 1.6
Total Weight 768 216.9975 100.0

Example 5

Composition TRD-2689-13.
Materials Qnty/Tab (mg) | Qnty/Tab %w/w

(mg)

Compound (iii) 200 50 50.0
lactose monohydrate | 75 18.75 18.8
HPC EXF 16 4 4.0
sodium starch 10 2.5 25




sodi um starch glycol ate (Explotab) 10 2.5 2.5 My Stearate 8 2 2.0 Tot al
Wei ght 400 100 100.0 5 Exanple 9 Conposition TRD 2577-145. WMaterials
ty/ rab wogpri@mwmbTab (nmg) % w WO 2011/ 079119PCT/ US2@L0/UB6MBHR1553 21 -
Compound (iii) 200 50 50.0 | actose nonohydrate 66 16.5 16.50 Avicel (r)
PH102 66 16.5 16.50 HPMC 2910 3cps 28 7 7.00 croscarnel |l ose Na CMC XL
(Acid-sot) 15 3.75 3.75 Internal phase weight 375 93.75

-19-
glycolate (Explotab)
Internal phase 301 75.25
weight
EXTERNAL PHASE
Avicel® PH102 79 19.75 19.8
Aerosil® 2 0.5 0.5
sodium starch 10 2.5 2.5
glycolate (Explotab)
Mg Stearate 8 2 2.0
Total Weight 400 100 100.0
Example 6
Composition TRD-2689-15.
Materials Qnty/Tab (mg) | Qnty/Tab %w/w
(mg)
Compound (jii) 200 50 40.0
lactose monohydrate | 125 31.25 25.0
HPC EXF 16 4 3.2
sodium starch 12 3 24
glycolate (Explotab)
internal phase 353 88.25
weight
EXTERNAL PHASE
Avicel® PH102 121.5 30.375 243
Aerosil® 2.5 0.625 0.5
sodium starch 13 3.25 2.6
glycolate (Explotab)
Mg Stearate 10 2.5 2.0
Total Weight 500 125 100.0
Example 7
Composition TRD-2689-17.
Materials Qnty/Tab (mg) | Qnty/Tab (mg) | %ew/w
Compound (iii) 200 50 30.3
lactose monohydrate | 171 42.75 25.9




EXTERNAL PHASE Aerosil 0 200 2 0.5 0.50 croscarnell ose Na CMC XL
(Acid-sol) 15 3.75 3.75 My Stearate 8 2 2.00 Total Weight 400 100 100.0
Exanpl e WO 2Compest i on TRD-2577-130. Material s Onty/ Takbctraypoi@osissIab (ng)
%W w Conmpound (iii) 200 50 50.0 nmannitol DC Partek M200 148 37 20.56

Avi cel (r) PH102 166 41.5 23.06 HPMC 2910 3cps 51 12.75 7.08 croscarnel |l ose
Na CMC XL (Acid-sot) 29

-20-

Avicel® 101 131 32.75 19.8
HPC EXF 33 8.25 5.0
sodium starch 16 4 2.4
glycolate (Explotab)
Internal phase 551 137.75
weight
EXTERNAL PHASE
Avicel® PH102 76 19 11.5
Aerosil® 3 0.75 0.5
sodium starch 17 4.25 2.6
glycolate (Explotab)
Mg Stearate 13 3.25 2.0
Total Weight 660 165 100.0

Example 8

Composition TRD-2689-19.
Materials Qnty/Tab (mg) | Qnty/Tab (mg) | %ew/w
Compound (iii) 200 50 50.0
lactose monohydrate | 71 17.75 17.8
PVP K30* 20 5 5.0
sodium starch 10 2.5 2.5
glycolate (Explotab)
Internal phase 301 75.25
weight
EXTERNAL PHASE
Avicel® PH102 79 19.75 19.8
Aerosil® 2 0.5 0.5
sodium starch 10 25 25
glycolate (Explotab)
Mg Stearate 8 2 2.0
Total Weight 400 100 100.0

5 Example 9

Composition TRD-2577-145.

Materials Qnty/Tab (mg) | Qnty/Tab (mg) | %ew/w




7.25 4.03 I nternal

phase wei ght 594 148.5 EXTERNAL PHASE

Avi cel e PH102

80 20 11.11 Aerosil0 2 0.5 0.28 croscarnellose Na CMC XL (Acid-sol) 29 7.25

4.03 Ca Sveanmtwomd 3.75 2.08 Tot al
2011/ 079119PCT/ US2010/ 061553 -

Materials nty/ Tab (ng) nty/ Tab (ng)

22 -

Wi ght 400 100 100. @CTM¥S2010/061553
Exanple 11 Conposition TRD 2577-135.
%V w Conpound (iii) 200 50 18.52

manni tol DC Partek M200 310 77.5
-21-

Compound (jii) 200 50 50.0
lactose monohydrate | 66 16.5 16.50
Avicel® PH102 66 16.5 16.50
HPMC 2910 3cps 28 7 7.00
croscarmellose Na 15 3.75 3.75
CMC XL (Acid-sol)
Internal phase 375 93.75
weight
EXTERNAL PHASE
Aerosil® 200 2 0.5 0.50
croscarmellose Na 15 3.75 3.75
CMC XL (Acid-sol)
Mg Stearate 8 2 2.00
Total Weight 400 100 100.0

Example 10

Composition TRD-2577-130.
Materials Qnty/Tab (mg) | Qnty/Tab (mg) | %ew/w
Compound (jii) 200 50 50.0
mannitol DC Partek 148 37 20.56
M200
Avicel® PH102 166 415 23.06
HPMC 2910 3cps 51 12.75 7.08
croscarmellose Na 29 7.25 4.03
CMC XL (Acid-sol)
Internal phase 594 148.5
weight
EXTERNAL PHASE
Avicel® PH102 80 20 11.11
Aerosil® 2 0.5 0.28
croscarmellose Na 29 7.25 4.03
CMC XL (Acid-sol)
Ca Stearate 15 3.75 2.08
Total Weight 400 100 100.0




28.70 Avicel (r) PH102 360 90 33.33 PVP K30* 110 27.5 10.19 croscarnel |l ose

Na CMC XL (Acid-sol) 40 10 3.70 Internal

PHASE
1.85 Tot al

i nt er nal

phase exci pients (Conmpound (iii),

phase wei ght 1020 255 EXTERNAL
woastiz7aabl ose Na CMC XL (Acid-sol) 40 10 3. 70 rCa/iSt@amatses 20 5
Wi ght 1080 270 100.0

_ This fornulation was roll er conpacted
(RC) and conpressed into tablet formusing the 5 procedure bel ow. The

manni t ol ,

Avi cel

102, PVP K30,

and croscarnel | ose) were screened ustBg-a 1nm screen and then bl ended

t oget her using a tunble bl ender.

conpacted. The resultant materi al

external phase, excipients,
t oget heg)‘.i‘ﬂ?%ﬁ ubricant, calcium stearate,

Thi s powder blend then was roller
was then screened using a 1lmm screen.

The

croscarnel |l ose was 10screened and bl ended

was t hen screened using a 0.5mm

screen p@it%ﬂ%&%ﬁﬁﬁquce the final granulation for tablet conpression.
Exampl e e physical properties of the tablets of Fxanples 4 -11
were tested anhibhgs resul ts of wa/TdRRIgOW. Qnijaab ¢int) NGUMG= wet
granul ati on; F‘éCo%rp%iuIng.(m)wupab |26;0u) frabi iéot ytower qlgls(-z‘[ g

mannitol DC Partek 310 77.5 28.70

M200

Avicel® PH102 360 90 33.33

PVP K30* 110 27.5 10.19

croscarmellose Na 40 10 3.70

CMC XL (Acid-sol)

Internal phase 1020 255

weight

EXTERNAL PHASE

croscarmellose Na 40 10 3.70

CMC XL (Acid-sol)

Ca Stearate 20 5 1.85

Total Weight 1080 270 100.0

This formulation was roller compacted (RC) and compressed into tablet form using the
5  procedure below:

The internal phase excipients (Compound (i), mannitol, Avicel 102, PVP K30, and

croscarmellose) were screened using a 1mm screen and then blended together using a

tumble blender. This powder blend then was roller compacted. The resultant material was

then screened using a 1mm screen. The external phase excipients, croscarmellose was
10  screened and blended together. The lubricant, calcium stearate, was then screened using a

0.5mm screen and blended to produce the final granulation for tablet compression.

Example 12
The physical properties of the tablets of Examples 4 -11 were tested and the results given

15  below.

Tabletting | friability | Lower tabletting Lower tabletting Drug load %
(WG= wet force, upper force, upper

granulation; . .

RC=roller tabletting force and | tabletting force and

compaction) hardness range (N) | hardness range (N)




force, upper tabletting force and hardness range (N) Lower tabletting
force, upper tabletting force and hardness range (N) Drug load (Yo WO
2011/ 0791w 0ORGTI/028%12010/ 061553 - 23 - for 200ng tabl et pCErus3@oystsabl et
TRD- 2689- 33 WG pass 150N, 230N, 80N 78N, 106N, 28N 26% ca. TRD- 2689-13 WG
pass 95N, 128N, 33N NA 50% TRD- 2689- 15 WG pass 160N, 200N, 40N 50N, 75N,
25N 40% TRD- 2689-17 W5 NA NA NA 30% TRD- 2689-19 W5 NA NA NA 50%

TRD- 2577- 145 WG NA -23-
for 200mg tablet for 50mg tablet

TRD-2689-33 WG pass 150N, 230N,80N 78N, 106N, 28N 26% ca.
TRD-2689-13 WG pass 95N, 128N, 33N NA 50%
TRD-2689-15 WG pass 160N, 200N, 40N 50N, 75N, 25N 40%
TRD-2689-17 WG NA NA NA 30%
TRD-2689-19 WG NA NA NA 50%
TRD-2577-145 | WG NA NA NA 50%
TRD-2577-130 | WG fail 45N, 90N, 45N 20N, 30N, 10N 27.78%
TRD-2577-135 | RC fail NA NA 19.6%

Hardness range (a measure of the processability of the tablet composition) was assessed
using a Dr Schleuniger Tablet tester, model 8M. The minimum force necessary to form a
tablet having acceptable tabletting properties (e.g. tablet breaking force e.g. as measured
5 using the USP No 1217 breaking test) is given as “Lower tabletting force”. The maximal
force, still forming a tablet having these properties is given as the “upper tabletting force”.
The difference is given as the “hardness range”.
Friability was tested using USP No. 1216. The tablet weight was measured before and after
the test and a visual inspection for breakages made. The tablet sample passed the friability
10 test if it exhibited < 0.8% loss in weight and without breakage of tablets.
For compositions TRD-2689-33, TRD-2689-13, TRD-2689-15 the force values are the values
required to produce a tablet satisfying the breaking force test (USP No. 1217) and the
friability test (USP No 1217). For composition TRD-2577-130, the force values are the values
required to produce a tablet satisfying the breaking force test (USP No. 1217) but not the
15  friability test (USP No 1217).



NA NA 50% TRD- 2577-130 WG fail 45N, 90N, 45N 20N, 30N, 10N 27.78%

TRD- 2577-135 RC fail NA NA 19.6% Hardness range (a neasure of the

pr ocessabwbi2oy/obiibhe tabl et composition) was assessed BETH2@0D61553

Schl euni ger Tablet tester, nodel 8M The m ninmum force necessary to forma
tabl et having acceptable tabletting properties (e.g. tablet breaking force
e.g. as neasured 5 using the USP No 1217 breaking test) is given as "Lower

tabletting force". The maximal force,.28till formng a tablet having these
properties is given as the "upper tabletting force". The difference is
given as the "hardness range". Friability was tested using USP No. 1216.

The tabéet g':lght was neasured before and after the test and a vi sual
i nspect breakages made. The tablet sanple passed the friability
10t est A f50irty teblet bistspacified 8VEkarsplei © waeipgéparec dsing tthe prodedearekdaseribgd in

t abl et For gonposi tipns T . TRD: -13 89- ; orce
val ues énqlehg‘ ﬁfeﬁetgb@%qwgégéﬁ @%E)eﬁg%m:g%r@ega?%et tosga-!tglg gﬁ% ﬁ%‘;“gﬁﬁﬁhgﬁ 4(ée)aki ng
f or ce tarskthé BEalameteRlmpasumed.tThesé pamiidters arg providéd)Belodo 1217) . For
conposition TRD 2577-130, the force values are the values required to

produce a tablet satisfying the breaking force test (USP No. 1217) but not
t he 15fprimbrylanalysisest (USP No 1217). WO 2011/ 079119PCT/ US2010/ 061553 - 24

- Ex 13 50 t abl et i fi i | e . i
ST Tk RIS R IR L 45 SRS Y 10
si ngl e mods. SequensanPdrivdEmall rabtimant (abRys avect inhled&Kinpthe ametet as fixasbaftactsd.

These par ters are provided | ow. . 5 Prinar I Pr | K

vari abl %&da%eézt f’%ﬁd—a[@%ghﬁ%n%@ogacﬁaﬁ%ﬁ%?W%&a%s@ﬂg}k égérlrel?b i%esd(pém%f) E' t|'Cnear
nodel . Sedyseypulalen). od and Treatment factors were included in the nodel as
fixed effects and subject as a randomeffect. 90% confidence intervals for
PK vari abl es (pharnacoki netic 10anal ysis popul ation). Drug Substance:
Conpoungrugi $ubstanbét Conspountl (di§ iatriAnRlibyrne; Andlgiepdiomiboundi(i). PK vari abl e
(unit) Adjusted geometric mean AUC nf [hr*ng/nL] 16813. 83 AUC ast

[ hr*ng/ m.] 16807.09 Cmax [ng/nl] 2908.266 15 20

PK variable (unit) Adjusted geometric mean
AUCInf [hr*ng/mL] 16813.83
AUClast [hr*ng/mL] 16807.09
Cmax [ng/mL] 2908.266
15
20
25

30



25 WD 2011/079119PCT/ US2010/ 061553 - 25 - Clains 1. A tablet conprising a
hydr oxypr opyl cel | ul ose and an active ingredient selected from conpounds of
Formul a (WP 2andh7sabts thereof: 0 5 (1) wherein Rl represaseso@s3s3 CHF2,
CH2F, CH3CHF-, CH3CF2-, ethyl or iso-propyl and R2 represents al kyl
substituted by one or nore substituents, the substituents being sel ected
fromthe group consisting of hal ogen, nitro, cyano, acyl, hydroxy, oxo
(=0), 10al koxy, cycl oal koxy, acyl oxy;2alkoxycarbonyl oxy, am no, al kyl am no,
di al kyl am no, fornyl, acylam no, al koxycarbonyl am no or R2 represents

het er ocycl yl al kyl substituted by one or nore substituents, the substituents
bei ng | ed fromthe group consisting of hal ogen, nitro, cyano, hydroxy,
al koxy, | car bonyl oxy, al koxycarbonyl oxy, am no, al kyl anm no,
dialkylanino 15a|koxycarbony|anino or R2 represents phenyl substituted by

one or t|t n f t gr oup
consi sti'ng p(‘)% yg%rggﬁﬂ@%? hxgrgxﬁtl@éedbﬂggé gnc%)%é%%dg +g%& ?‘% s)?{/e%[gﬁ fg)&?)xyal kyl ,
f or nyl , coaldophdsoffompiula (da)ldnwsﬂlatﬁmeqﬁ al kyl car bonyI oxy, al koxycarbonyl oxy,
am no, al kyl am no, dialkyl am no, am noal kyl , al kyl am noal kyl ,

20di al kyl am noal kyI allkoxygar Qpnyl am no, or R2 represents heterocyclyl
optionally SRk ed-hy ONg Qr nore substituents, the substituents being
selected fromtl bup @bnsvf[ Nng of hal ogen, hydroxy, am no, nitro,
cyano, alkyl, al kyl L abkoxyal kyl , am noal kyl, al kyl am noal kyl ,

di al kyl am non1 y argoxy, acyl oxy, al koxycarbonyl oxy, am no,

al kyg am no, 25di aI Kyl aHI no, acyl amyno, al koxycarbonyl am no and whereby the
het erocycle is bound to the phenyl ring by a carbon-atom 2. A tablet of
claim1, WR&EA n the conpound is selected fromone of the conpounds of the

formula (R rbgre@élhtg)GFs, WZ@FEFO(ZQWCEH!,@%OJ&H)@@ﬂ§5$)ropy2§nd F3C * H
NS N0/ A\ ()

represents alkyl substltg.lted by one or mcﬁ'e substljt\tljents the substituents being
selected from the group consisting of halogen, nitro, cyano, acyl, hydroxy, oxo (=0),
10 alkoxy, cycloalkoxy, acyloxy, alkoxycarbonyloxy, amino, alkylamino, dialkylamino,
formyl, acylamino, alkoxycarbonylamino or
R? represents heterocyclylalkyl substituted by one or more substituents, the substituents
being selected from the group consisting of halogen, nitro, cyano, hydroxy, alkoxy,
alkylcarbonyloxy, alkoxycarbonyloxy, amino, alkylamino, dialkylamino,
15 alkoxycarbonylamino, or
R? represents phenyl substituted by one or more substituents, the substituents being
selected from the group consisting of cyano, hydroxy, alkanediyl, alkenediyl, alkoxy,
hydroxyalkyl, formyl, alkylcarbonyl, alkoxycarbonyl, alkylcarbonyloxy,
alkoxycarbonyloxy, amino, alkylamino, dialkylamino, aminoalkyl, alkylaminoalkyl,
20 dialkylaminoalkyl, alkoxycarbonylamino, or
R® represents heterocyclyl optionally substituted by one or more substituents, the
substituents being selected from the group consisting’of halogen, hydroxy, amino,
nitro, cyano, alkyl, hydroxalkyl, alkoxyalkyl, aminoalkyl, alkylaminoalkyl,
dialkylaminoalkyl, acyl, alkoxy, acyloxy, alkoxycarbonyloxy, amino, alkylamino,
25 dialkylamino, acylamino, alkoxycarbonylamino and whereby the heterocycle is bound

to the phenyl ring by a carbon-atom.

2. A tablet of claim 1, wherein the compound is selected from one of the compounds of the
formula (i) to (xiv):
30
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3. Atablet of claims 1 or 2, wherein the active ingredient is in an amount of from 2.5% to
30% by weight of the tablet, calculated excluding any coating, and the
hydroxypropylcellulose is in an amount of from 2% to 10% by weight of the tablet, calculated

excluding any coating.

4. A tablet of claim 3, wherein the active ingredient is in an amount of from 5%-27.5%,

e.g. 5%-26%, and the hydroxypropylcellulose is in an amount of from 2%-10%.

5. A tablet of claim 3 wherein the active ingredient is in an amount of from 5%-26%, e.g.

20%-26%, and the hydroxypropylcellulose is in an amount of from 3%-8%.

6. A tablet of claims 1 to 3, wherein the active ingredient is in an amount of from 24% to

28%, e.g. 25% to 27%, e.g. 26% by weight of the tablet, calculated excluding any coating.

7. Atablet of claim 3 wherein the hydroxypropylcellulose is in an amount of from 4% to

7% by weight of the tablet, calculated excluding any coating.

8. A tablet of any preceding claim which further comprises a water soluble filler, e.g.
lactose monohydrate, in an amount of from 20% to 40% by weight of the tablet, calculated

excluding any coating.

9. A tablet of any preceding claim which further comprises a water insoluble filler, e.g.
microcrystaliine cellulose, in an amount of from 25% to 50% by weight of the tablet,

calculated excluding any coating.
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10. A tablet of any preceding claim which further comprises a disintegrant, e.g. sodium
starch glycolate, in an amount of from 2.5% to 15% by weight of the tablet, calculated

excluding any coating.

5 11. Atablet of any of claims 1 to 9 which further comprises a disintegrant, e.g. sodium
starch glycolate, in an amount of from 1.5% to 3.5% by weight of the tablet, calculated

excluding any coating.

12. A tablet of any preceding claim which further comprises other excipients, for example
10  comprising a flow aid and a tablet lubricant, in an amount of up to 10% by weight of the
tablet, calculated excluding any coating.

13. A tablet of any of claims 1 or 2 which consists of the constituents listed for
Embodiment 1, Embodiment 2 or Embodiment 3 of Table 1 and optionally a coating.

15
14. A tablet of any preceding claim wherein the hydroxypropylcellulose has a nominal

molecular weight of from 70-100 kDa, e.g. 80 kDa.

15. A tablet of any preceding claim having the characteristics of a tablet obtained by wet

20 granulation.

16. A process for making a tablet comprising an active ingredient selected from
compounds of Formula (1) and salts thereof, characterised in that the tablet is made using
wet granulation and that the internal phase ingredients comprise a hydroxypropylcellulose as

25  well as the active ingredient.

17. A process of claim 16, wherein the wet granulation uses water in an amount of from
25% to 40% by weight of the solid constituents of the internal phase, and optionally in an
amount of from 30% to 35% by weight of the solid constituents of the internal phase.

30
18. A process of claim 16 or claim 17, wherein the internal phase comprises the active
ingredient in an amount of from 2.5% to 30% by weight of the tablet, calculated excluding
any coating, and the hydroxypropylcellulose in an amount of from 2% to 10% by weight of
the tablet, calculated excluding any coating.
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23. A process of any of claims 16 to 22 wherein the internal phase further comprises a
water insoluble filler, e.g. microcrystalline cellulose, in an amount of from 15% to 40% by
weight of the tablet, calculated excluding any coating.

20 '
24. A process of any of claims 16 to 23 wherein the internal phase further comprises a
disintegrant, e.g. sodium starch glycolate, in an amount of from 1.25% to 7.5% by weight of

the tablet, calculated excluding any coating.

25 25. A process of any of claims 16 to 24 wherein the external phase further comprises a
water insoluble filler, e.g. microcrystalline cellulose, in an amount of from 5% to 25% by

weight of the tablet, calculated excluding any coating.

26. A process of any of claims 16 to 25 wherein the external phase further comprises a
30 disintegrant, e.g. sodium starch glycolate, in an amount of from 1.25% to 7.5% by weight of

the tablet, calculated excluding any coating

27. A process of any of claims 16 to 26 wherein the external phase further comprises one

or more further excipients selected from a flow aid, a tablet lubricant and a glidant.



13. A tablet of any of clains 1 or 2 which consists of the constituents
listed for Enbodi ment 1, Enbodi nent 2 or Enbodinent 3 of Table 1 and
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tabl et, cal cul ated excluding any coating. 25 25. A process of any of clains
16 to 24 wherein the external phase further conprises a water insoluble
filler, e.g. mcrocrystalline cellulose, in an amount of from5%to 25% by
weigtht of the tablet, cal cul ated excluding any coating. 26. A process of
any of clainms 16 to 25 wherein the external phase further conprises a

30di sintegrant, e.g. sodiumstarch glycolate, in an amount of from1l.25%to
7.5% by wei ght of the tablet, calculated excluding any coating WO

2011/ 079119PCT/ US2010/ 061553 - 30 - 28. A process of claim16 or claim 17
wherein the internal phase and the external phase consist of the
constituents |listed for Enbodi ment A, Enbodi ment B or Enbodi nent C of Table
2. 5 29. A process of any of clains 16 to 28 which conprises:

pr ring a wet granulate of an internal phase by conbining water and the
solid constituents of the internal phase, said solid constituents
conprising the hydroxypropyl cellul ose and the active ingredient, and

granul ating the conbination of the 10water and the solid constituents;

dryi ng the granul at e; bl ending the dry granulate with the
constituents of an external phase to forma tabletting m xture; and
conpressing the tabletting m xture. 15 30. A process of claim29, which
furgger conprises filmcoating the tablet. 20 25



