WO 2011/ 064296PCT/ EP2010/ 068213 1 PHARMACEUTI CAL COMPQCSI TI ONS COWPRI SI NG
SI GVA RECEPTOR LI GANDS FI ELD OF THE | NVENTI ON 5 The present invention
rel at es twophavezveut i cal conpositions conprising a hi gieCira@dolofes2eosrpounds
havi ng pharnacol ogi cal activity towards the sigma (a) receptor, to their
processes of preparation and uses thereaf. 10 BACKGROUND OF THE | NVENTI ON
The search for new therapeutic agents has been greatly aided in recent
years by a better understanding of the structure of proteins and ot her

bi ool ecul esPRARMAGHLITIG AR GAMPQSITIONSEOMPRESING G REGEETOR
proteins is the sigma (a) receptor, il&gll\hﬁurface 15 receptor of the
central nervous system (CNS) which na e related to the dysphoric,

hal | uci nogeni ¢ and cardi ac stimulant effects of opioids. From studies of

t he biolog%gand function of sigma receptors, evidence has been presented
that sigma Eé@bngFHEdaH@@qWﬂsNbe useful in the treatnment of psychosis and
novenments di sorders such as dystonia and tardive dyskinesia, and notor

di st urbances associated with Huntington's chorea or 20 Tourette's syndrone
and i n Par ki nsdihe prehicseasent(dnatckatss, toJpharméceatical Roamposiciohs cdreprisid® 9 Miigh
42:355). It has been reported that the known sigma receptor |igand

ri ncazol e é@%drﬁf&oﬂmg?ugﬁ%b\%w%& phagmacqlpgicHeactiy ik fEiels Be SR OIFSSGnifder
S., Largenty,.; Bﬁwg i ¢1:7). The signma binding sites
have prefe&%ﬁﬁ?&ﬁ%ﬁ%l |ﬁgﬁﬁggagﬁgxﬁgggggﬁotatory i soners of certain opiate
benzonor phans, such as (+)SKF 10047, 25 (+)cycl azocine, and (+)pentazocine

and al sg faqr ol cs al operidol. Several signma receptor
Iigands“hrghﬂéggﬁyggéﬁ?ﬁﬁf|:Eb¢$%ﬁNg€6PP Pat ent application WO

2006/ 021462 di scloses a famly of pyrazol derivatives which are
particularly selective as inhibitors of the signa receptor. Said
derivatives shdlcacpyh &rolewgthotapewttn agenishas hagragicatly ziddd byrecérd years by a
substitution, at position ith an.30 al kox roup bpunded to. a  ni.trogen
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neuropat hic pain. WO 2011/064296PCT/ EP2010/ 068213 2 However,
conpounts déeptasddhd penty@l 206610 2MAGR (AR védhdwmapderrelatalaodlé dmiphoric,
properties. apd .poor. conpressi bil it % racteristics. This kes difficult
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rheol ogi cal properties facilitate the 5 handling and nmanufacture of the
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whi ch invol ves several nechanical steps, and optionally the use of a 10

bi nder (Hi l@R&NT2:823). &t hag beepfeported thiyh thegknorgn sigmporgeeptay ligand7gmeazaler |
., et et iy R ¥ 94, - 700- | ticu i lpents,

bi nders an%hgfg%¥Fg?§g?§&§§a$'§% ?ﬁ%ﬁ%?%ﬁ?I%%ﬁ%mfﬁgpﬁg%bsgpggéfggI%fqthe
final proddNturosydhatas 198%stT)c Thbargnet binisigi sites dfivd prefaaitiad affarityufoatthon,

necessary to obtain particles with the desired shapes, .unifo i nd
good hand! IHRY TR SSEMGE: Bh SHABePPHiSs VSPGB ERATDIY. o 1B el (04Teg
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sponge by hol ding water applied during the wet nassing step until pressure
i s appl i ed Sehgrabsigma sdcoptoo ligaph ercotibdescd omthegrioesit. t hat causes the hel d

water to be ex ssed to .th art | rf.ace. Th te resent .at. t he

sur face of t he PAGR repisguy R0 Py (difishes AR ST aFEREdPhivine o
extrusi on ayifict BSpa&&iIeTY Relcttivet e idh@ifse bhe2fighh @ydjieidrSaglcivativiidat e
fromthe wetted nmass. The water renaining inside the extrudate acts as a

pl asti ci zeshow atMagzoil graup whish ihehaxamErized by the subsstutigas drrgisitipnr3, gyith @ur i ng
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formul ati ons that enable the fast delivery of the anal gesic agent to the
patient. | Magiylayorcurenihie8di8l opment of pain often demands that a high
dosage of the anal gesic agent be admi nistered inmediately after or before
the pain onset. Most patients usually experience episodes of high intensity
pain at this juncture. Consequently, there is a need in the art for better
30 formul ati ons of the conpounds described in WO 2006/ 021462 that woul d

al so enable a higher |l oad of the active ingredient. WO

2011/ 064296PCT/ EP2010/ 068213 3 SUMVARY OF THE | NVENTI ON 5The i nventors have
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Therefore, in a first aspect the invention is directed to a pharnaceuti cal
15 conposition that conprises (i) a conmpound of fornula (1) as active

phar macewoDcalviemgsedi ent: (1) wherein 20R1 i s sel ect edCrEpa0l682g3 oup
consi sting of hydrogen, substituted or unsubstituted al kyl, substituted or
unsubstituted cycl oal kyl, substituted or, unsubstituted al kenyl, substituted
or unsubstituted aryl, substituted or uﬁ%ubstituted aryl al kyl , substituted
or unsubstituted non-aromatic heterocyckg substituted or unsubstit uted

ar omatic het er &loypeavgr, compeundsdirclogedin Wik AMS(G211462 Havrethewaper sicalogical
_ NR8R9 %%eﬁgan%5&§%zé§ﬁ%%%%§ﬂgﬁateﬁgﬁ% 7%8%%%1%31% to %%Ia't:@
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hydr ogen, substltuted or un %thuted alky ubstjtuted or ynsubstltuted
cycl oal kyl h&ypiyeingredianto Ang, 8o samprseely!ityl ologigplspropgitigyagHitate the

“nS“bSt'§“?§%ﬂﬂ%¥%§g@§@%&1ﬁ9%? QbrdNsfst i tuted arylal kyl, substituted or

unsubstitu stituted or unsubstituted heterocyclylalkyl,
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unsubsti ed al kenyl, substituted or urisubstituted aryl, substituted
10 or unsulsseh tampelébtamm kyblves yheriltmeaddnisal @tnmbgdquup@ailyh@perso@fca yl,
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-NO2, - N=CRéRMa. Hd 1986.08L700-005)t ngga riedlarf @fudhtsWoinbers had pitatyizerd pldipart 0
mhlch they are attached, a fused substituted or unsubstit uted aryl ghoup,
or a fused IBDORL rele dithsrpreprstgssalithe fine protst. shefercn grticahaipteriFEEsah AR ar e

i ndependen r t ted
or - angubst Pt JEEHEN. heGTiery To PLOHE pRRREL Ml e HE SRR, wfbRR s
substltutedm@go@mbahhhghmd&dyﬁM&ﬁnybpmﬁubst|tuted or unsubstltuted aryl,
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cycl oal kyl, substituted or unsubstituted al kenyl, substituted or

unsubst3G utOédylatrd}ical eitydeictitare thea@atedungsabEhd W@utleerj:nlrﬁemleg mytﬁl the extrudate
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and halogen or a ceu cepta . 1SS0
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Unfortunately, the need to use certain amounts of excipients, such as diluents,
limits the active load in the final formulation.

25 In general, the prevention and treatment of pain require formulations that enable
the fast delivery of the analgesic agent to the patient. In addition, the development of
pain often demands that a high dosage of the analgesic agent be administered
immediately after or before the pain onset. Most patients usually experience episodes of
high intensity pain at this juncture. Consequently, there is a need in the art for better

30 formulations of the compounds described in WO 2006/021462 that would also enable a

higher load of the active ingredient.



and (ii) at |east a pharmaceutically acceptabl e excipient, wherein the
active pharmaceutical ingredient is present in an anount of at |east 80% of
t he totalworgivesizyht of the conposition. Accor di ng@CT(EP20190652M3I
aspect, the invention is directed to a process for the 5 preparation of the
pharmaceutical conposition of the inventjon, which conprises an

ext rusi on/ spheroni zation or a nelt gran&le process. A third aspect is a
conposition prepared according to the present invention for its use as a
medi cament. A fourth aspect is a conposition of the invention for use in
the treatnment or 10 prophylaxis of a sigma receptor nedi ated di sease or
condition. In a particular enbodi nent, the disease is selected fromthe
group consiSIMMARY GFarHRadYENTHNr ot ei n di sorders; nigraine; obesity;
arthritis; hypertension; arrhythma; ulcer; learning, nenory and attention
deficits; cognition disorders; neurodegenerative di seases; denyelinating

di seasess addi gt : 1 cal I n¢lcudi e, 15
arphot ant no. et Tannl e e ol e If R e LRGSR oF RIS R

epi | epsy; shaiokegr ditolegsal mmhcenprepshibtyothacactansdid, icanprovide phartmaceltanal
depressi on,. anxi et r hi z renia;.inflammation;  and t ol mmune

di seases. ﬁﬁ“ﬁﬁ%ﬁﬁ%ﬁﬁﬁdi Wﬁﬂﬁggh odfi e IngRdicn; dhaveed Z‘H&ﬁﬁfoﬁigﬁérably

neur opat hi cw%m »f tﬁd“fdrﬁmbﬂ,r%d%ﬁlrbx%{bito%%%r Iﬁﬁhﬁbeﬁﬁmiph%ﬁ&%sisﬂmhé{ifﬁﬂ
al | odyni a and/ or hygeralge5|a. 20 BRI EF S&ﬁIPTICN OF THE FI GURES Figure 1

shows the dkempleutrclsasepratti Ipegticdd sizereiuadeess edregsddpetficet gevimg. This is

represeptative 2 rmul ations of .experi.nme | bl ock nos,.1 , and, 4,
inder  ce. #aEFasioc BEEH R ORT P PEREHIETRURe sPmBin G S opmue 07 yflRbri ¢ e
sol ution atpopilths dthantaf, Samdipdshuee §RLEEr DRhnr Witk Pk ot IR c PR tdTlsucShnk
conditions were maintained in acidic mediumHCL 0.1N pH 1.2 and buffer

sol uti on pHilgerss opdHUsisnte eunRAnsdte sachwaroperbias aed bel allsdn abkin AderoHhies
change to pH . . punbers of the | egend nanmes refer to the
30 corresp%&qﬁlga%éjgﬁ%grtgﬁr‘na&%é&g@gﬁ gure 2 shows the pH solubility profile
of API-001. \WODh2fIdrt 064 20 6iReiT/akh0 10 Om82dt®n6 ifididtted 3tor @p praentsutichk

i nfluence of drug solubility in the in vitro release profile, of )

ext rusi bh- SPAEPYHPY k3t FRmpEistetly dofompungoal fosmyle doRaiactivh ehitgaseutical
waintainedhﬁg&h&g.all t he study). Figure 4 represents a conparative in
vitro rel ease profile of extrusion-spheronization 5 pellets of API-001,
under the follow ng conditions: paddle speed 50 rpm nedium HC1 0. 1N pH
1.2, volume 900 mM (Sink condition§°were maintained during all the study).
DETAI LED DESCRI PTI ON OF THE | NVI ON 10The pharmaceutical conpositions of
the invention conprise at |east %'i gH,yebght Raf a conpound of formula (1),
but unexpectedly, can be manufactured unden andard pharmaceuti cal
processes, and show good pharnaceuti cal propekt] es. According to a
particul ar enbodi nent, the active pharrracetjf\llca2 ingredient ("API") is
present in an anmount of at |east 85%of the jtotal dry weight of the 15
conposi tion. I n anot her enbodi nent thg uhnaceutically accept abl e
exci pients, preferably diluent or binder, Hreésent in an anount of |ess
than 15% nore preferably |less than 10% of tRe total dry weight of the
conposi tion. In a further enbodi nent, the weight ratio of the APl to
t he pharnmaceutically 20 acceptabl e exci Pents is between 4:1 to 40:1,
preferably between 5:1 to 40:1, nore preferably between 8:1 to 30: 1.

The phar nacdutdical | y acceptabl e excipient in the conposition of the present

i nventi can he.a diluepnt, one or nor.e.conpounds which are capabl.e o
denat Tyithg "t heRact retsf i BF Ercy Grvetinel BESrsacbaL e Cer arnpbged
di luents are: 2Ryl isHONiB@Bd 6r &%ﬂ%ﬁhﬁﬁe@%ycl&lﬁﬁl, 3SosEidt&d SRRkt BRED Uikenyl,
phosphat es; sugars, such as hydrated or anhydrous dextrose, sucrose,

gal act ose, mal twstiut¢daat wsebstityod gl substiethd as uswblittiet arylylkyk substitnied t ol ;
nat ural pol yner

s, 1 ncludi,ng: 30- polysaccharides. .such as,dextrates,..
el todextri o BEap SR dRna R b RS R IRy R Alu R p R SR esc
2011/ 064296 PCTh&R2R IO GEBstButéd or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -

25 C(O)NRsRo, -CH=NRg, -CN, -ORs, -OC(O)Rs, -S(0)-Rs, -NRsRo, -NRsC(O)Ro, -

NO,, -N=CRgRo, and halogen;




cel lul ose or cellul ose derivatives, such as mcrocrystalline cellulose
(e.g. Avicel(r), such as Avicel(r) PHL01, Avicel(r) PH 102 or Avicel(r)
PH105, Erwocel1(os¥296Vi vacel (r), M ng Tai(r) or Sal ka- Fl o®CT)EP2010i068203 | ne
cel l ul ose, sodi um carboxynet hyl cellul ose, hydroxypropyl nmethylcell ul ose,
hydr oxypropyl 5cellul ose; starch or starch derivatives, including

pregel atini zed starch (Starch 1500 or National 1551), sodium starch

gl ycol ate, mmize starch, potato starch, rice starch, wheat starch. The

phar maceut i cal Ry insdegiehfipm thx erquipesonsisting @fehyeimﬁ%smhs@w@fortu%utﬁt%@ht
invention 10 c

| par ti ng cohe@ﬁ%y*é?aﬁstﬂt%?§£uIs%ﬁﬁ%d SPLGEPERRER Y B B caRRA. ©

cel l ul ose or C@hﬂstlh@é‘tﬁordﬁfsumtutv@Sryl,SSUBd’lltﬁlﬁd sodnsuhstﬁaweb@xymleylhylhbsuaitédjl ose,
et hyl cellul ose, hydraoxyet hyl cellr e hydroxypropyl met hyl cel | ul

hydr oxypr opyl e&m&r%&@te%@?mcye@ géuted e uaybstiatqdc hyygiogrelylalky uth as
pol yvi ny: pyrrokkgpne eth I 1B oloret en ol_g eride,
polyethfiene oxi ngﬁgy suc aggpggﬁIﬁﬁg é%?dQM%|t9 bﬁ%ld g#%ﬁhrlc

aci d, tartarlCBHQRQ-NR%C«mﬁ%yPﬁD%FNpCHMQ%mmthﬁogmns such as hydrogenated
castor oil, ce palnltostear r ol , gl cerol esters of
caturated fart JocuroRE S BRieEn SeEkirSubtamn stha e Bryoen
glyceryl nonosteaki@ited or unSHRLit@EM alk@ANtNBRitAEE of Ohds@bdRhted! bidikyl,

di oxi de. In a particular enbodi nent, the conposi tion of the |nvent|on
conprises a d|Bm@m$ﬂaiObummbﬂﬁm@de@k@diﬁmbﬁﬂwzﬁorwn%ﬂg@@ﬁ%i%mhswwaﬂégi such

ot rostd "sucr LSRR ARAGRATAGE v TR Gy BUET PRI 8 A oGO 6 Tl

xylitol, manit@hsubstititdditterdlchImKs], -CORL u@((nmR@OC((@Nmaacdnwfd@SCNsuch
as dextrates mal t odextrin, 2 ectin carraggenan chi tosan; cylcodextrlns

WO 2011/ 064296 FOR:EPEEPIR065EERS -NBeRy, uNBsG(ORocd Pyt NseR efox indchalagss, such

as mcrocrysta I ) 4P,

Avi cel (r) PH 185 gget e\?l %ﬁn( %ﬁt%ﬁf%dﬁé{nggdél I%O | vgg ﬁra)&%%? fﬁ(%l?d(lr) or
Sal ka- FIoc(r))suMimmaibnmmwﬁdnmdﬁemd@mﬂ@umnaaﬁmax$nnﬁhmbd@@meMumnmd

hydr oxypr opyl nethylceIIquse hydr oxypropyl 5cellul ose; starch or starch
derivatf fetRfvRlyl Bio¥Pel at i ni zed starch (Starch 1500 or Nati onal
1551), sodlum I r rch,
wheat starch; ﬁ%%t he aY&HId%éﬁnedregﬁ Slésglce%jéegsﬁ%g tgglgﬁétfbpsé@gsql anﬂemrééea

pol yet hyl ene gb@mbhnanapommsﬂhyhmmbz@kﬂcombghmmérDdemmpuuywmdybﬁﬂmﬂbﬁlde;
aci ds, such as nj c aci Ci ri.c ag tartaric i

Sexy or 1t i a SBREH! EnfSubinid kb bR ot Sadisftumain GySuRE

pal m t ost ear at g (RFuB&itLRH aMQIﬁ%rl, sShVIRREPHr @RLBItRuted heRkJealedubkityd 8st ers
(Gelucire), glyceryl behenate npritol), glyceryl nonoStearate; 15- guar

gum xaMt han gumub@t(limedlmwro@iclﬂlédbﬁ QR dE O)IQRst(tQJ)M?st h&Hs0fRs, -CNn ~ a
further enbodi i t iges |Iuent or
bi nder selectegsg?oﬁ*ﬂggdbaﬁgﬁrﬁ OﬂRﬁs%dﬂﬁf¢Q¥) ,éﬁgrﬁﬁgfﬁﬁgr gees

mal t ose, | actoge; and 20- polyneric materials, |nclud|ng ceIIquse or
cel l ul ose derivatives, such as nlcrocrystalllne cellulose (e.g. Avicel(r),

such as Avi cel tagethepigm, wadh t@@m(tmgepﬁm teppvhysai they pieattpehotlos sulpstigsedpy r ) |
Vi vacel (r), ﬂ&PEQIQ&%*Qﬁmgskﬁéé ge(r)), mecrofine cellul ose, sodium
ro

car boxynet hyl ose Yl met hyl cel l ul ose, hydroxypropyl
cel | ul axe; standhladl, 3stiafF,eh7deRj vatives, such as pregelatinized starch 25
(Starch 1500 or %lonal 1551), sodium starch glycolate, naize starch,
potato starch, tiite%8darch, wheat starch; pol yvinyl pyrrolidone,

pol yet hyl ene QIRX%QJI R, RO y&hha/de%?deahy@akct% YioRT thd §roud colbidtinl &ShyldasgeROf -
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
30 or unsubstituted heterocyclyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted aryloxy, and halogen;

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thercof;



In a particul ar enbodi nent, when pol yet hyl ene glycol is used in the
formul ation of the invention, it has preferably an average wei ght between
3000 and WOQO11/qoember ably 30 bet ween 5000 and 9000, norecCprErb@wabizy3 bet ween

7000 and 9000. I n anot her particul ar enbodi nent, the pol yethyl ene
gl ycol glyceride is preferably |auroyl gplyoxylglyceride. WO
2011/ 064296PCT/ EP2010/ 068213 9 According to a particul ar enbodi nent,

the diluent or binder is selected from |actose, preferably |actose
hydrate; cand (il desst ppharmpegytigalhi accenspbls eatipicne cel | ul ose: st ar ch:
ponether t 0, apd
9000; and poe%% %ﬁ@égpéggg&ﬁcﬁkégﬁgﬂm?pre %ﬁgﬁﬁh9$£]ﬂﬁ ?%Fﬁa&Qﬁ/géﬁ

pol yoxyl gl yl&etrotaﬂldrywmgm ittt e@rnﬁosﬁtlftﬁf eof . In an enbodl ment the bi nder
is selected fromwater, hydrox prop¥ met hyl . ce| | yl ose, carboxyvi nyl

pol ymer, car melA6QEliag dp @nsecand aspeet.ghe gygntiosy ispdirecfesd & a process fof the
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gel atin, puekirwiamsghednizagiohioke melirimlappcesser red enbodi nent, the binder of

the formulatio referably selected fr th ro formed b
o eoho Teonut § ot R b R AR it G ecopng ke H g My igh S0t b s,
Mor e pref engbhya meRabbmder is water. In a further enbodi ment, the

conposi tion of the invention conprises both a diluent and a binder as

phar maceut i cal |4y fagtepirgbl e exeimppsirien of ﬁberhlew@bmpcfeﬁ usmnstlmntjeéttmen‘fdoeage
fornms o{ the Hl entl? lg urthgr co (fe one or q; %1 1

exci pent's. PTOPIYIHe Of oF &8 Bl Hiése%%?mé’ n%oa{'ﬁill H’& é“’tR%‘i @i'ten in
the US PharrmeapasiahattciNatii @él@dted:ﬁbﬁ‘whar ¥oupl coBsis@ily o CABRRS @M ipofblear t han
the active substance(s) i ntentionall added to the formulation of a dosage
form Exenplisgrderaomigeing: erhesityr ertbisy: nhuppriension; whibathnier weers dedrningg
ang o Clhdilry! URI1 SRSy MURSL] ZhefESy BIDABES: ndiddbRr Rl QAN

fl avour maski ng age nts avouri ng i zers, oanln

sweet ener s dep@eletaftmg rﬂlsegseagaimmonaomdﬁgs( mdgchemutai |sﬁbs1>arncéerﬂcardmg amadl)s,

sodi um chl ori a bicarbonate (e.g. sodiu pot assi um gars.and

al cohol ® 7AW %ﬁ%ﬂ%ﬁ?@ (3? @i&n& BIPENG: i dixg 16911%@(1189@%10 bﬁrqiﬁmepéepsys. nce
at |east 8Quopf Lh&s! Qhfer: 2% ngd' W%tiOf cdnlaﬁlo%’Wﬁsﬁat[ﬁ&ﬂar"“d%re%tfzo&%étgu&ed by
the active I ngredient(s) exci pients can serve nultiple purpose

be a fill esclansbhacrda; sunﬂagmamm atantl heutammung mdiseases. IAs aprtep| partioflar

fl avour masking. a en wat er_i nsol u ol ymers .such as_ et hyl cell ul ose,
ol yror s | EUPUBREN] FEstF oS RSl e: PRLGTS of (LR dat of
copol yner Q,Ehe?%melonaﬁebﬂ@ﬁmlvﬁ{gealloQy[wIandweﬁ hartab&iL, and di et hyl ami noet hyl
nmet hacryl ate, and 30 the |ike can be used y the term disintegrant’
it is erstood a substance which, upon addition to a solid preparation,
facilitates its break-up or disintegration after admnistration and WO
2011/ 06429 [[ EP I i he rel ease of an active ingredient
as efficie ]yFggﬁgégigﬁ&ﬁéig%gﬂ&gaﬁhbiEéts rapi d di ssolution. As exanpl es
of disintegrating agents, starches such as corn starch and potato starch,

partial al pha starch, sodlumcarbOXég t hyl starch, hydrox%propyl starch;
car mel | ose Figire feshows shedissoilutian prebls cdrimeddite rdwﬁ mfﬁltte r%ztesmlta@m ),

pol yvi hol , fCrosp OVI ypr o C IIuI stal line

Pt Tul o CeiRRT of RSl G B Lory PyRiy i i R8Fyif dhiBlomsy

Avi cel (1) RtHQ5meETBOSKHCT ). ,lN\ﬂHaQedr(drBuffe%dﬂgtldiaht(ﬁH 50¥ andad. K%aﬁhlé%ééd) and
the |like can be given. Also, y‘%lnlc acids or alginates and

pol yvi nyl pyPrien asheolpmeP00pal.yRinki sapdiiomy weromgiptadens ) acdic ppediyn| Hgbn( r)
CL, Polypl gs [aﬁ( % aﬁg b‘&%fePQ(}lMﬁA@?ﬁ‘ﬁ‘ff(x{o)n e é&)dn@rﬂ%ésh&) bh&Ed $ARn e used
as d|S|ntegran exanples o avouri ng agents, perfune, |enon,

| enon- | i me meglian ges chmgeholpH p8pPke tisnthraei dumbeano fl the megend pewmdereerad thdese

absorbed with dextrin or cycl dextrin, and the |ike can be used. As
exanpl eX) offOTEHONERACEABPICHLEOEISci zers, fatty acids or fatty acid
derivative WIREINGS | m fumarate stearyl, cal cium
Sstearate, 3?%%%??%515 nDnogggg%gf@bﬁggyeggg?%glnltostearate sodlum

| auryl sul fate, stearic acid or zinc stearate; hydrogenated vegetable oils,
such as hydrogenated castor oil; polyal kyl ene glycols, such as pol yet hyl ene
gl ycol or polyethylene glycol glyceride (e.g. lauroyl polyoxylglyceride,
such as Celucire(r) 44/14); sodium benzoate; talc; colloidal silicon

di oxi de (Aerosil 200(r)) and the like can be given. 20As exanpl es of
colorants, food dyes such as food yellow No. 5, food red No. 3, food blue
No. 2, food | ake dye, red iron oxide and the |ike can be given. As
exanples of the stablllzer or solublllzer ant|OX|dants such as ascorblc

Y T T 1 . ~ N o 1




11 As exanpl es of sweeteners, sodium saccharin, dipotassium
glycyrrhizin, aspartane, stevia, thaumatin and the |ike can be given.

| n anot hewoparitiéezsbar enbodi nent, the conposition of thecCirmreewioes213 urt her
conprises a lubricant or plasticizer. In a preferred enbodi nent, the

| ubricant or 5 plasticizer is selected Q{Oﬁ]polyethylenglycol, preferably
pol yet hyl engl ycol with an average wei ght” between 7000 and 9000;

pol yet hyl enegl ycol glyceride (e.g. |auroyl polyoxylglyceride, such as

Gel uci r e( r Figue13 yepregentsi the unfdecnep of dafg solubilipne aothgi ingvitre ralsatehetofile of

enbodi nent, [ t._.or Dhi [ el } A Lyl .

i cel (1) cSRo R hRon el P IOF LS K5h o bR EF bl 1 o5
10 Entocel (hgstudf)vacel (r), Mng Tai(r) or Sal ka-Floc(r)) or |auroyl

pol yoxyl gl yceri de. Said pharmaceutical fornulatignps conprjsin o

mi cr ocr yst AEY8e! EANFENSSeCARPA&LCON VIEBITGIs3F RP et ﬂ%mﬁ*&y-spg?rpﬂ@?tm
conprise a P iagt f - fr teka

v at o0 of By oud e LR Moo S e hBfioh! IRIEBleq TUREh TmfHEN L. .
starch or $tia¥ pH Id&nioWand Wsml (Sl catiditgpnp vege hatntainakbdhrsigandicthe §t8tlgx ch 1500
or National 15 1551), sodium starch glycollate, maize starch, potato
starch, rice starch and wheat starch; ethyl cellulose; or synthetic

pol ymers, such as pol yvinyl pyrrolidone (e.g. Polyvidon(r) CL, Polyvidon(r)
CL-M Kollidon(r) CL, Polyplasdone(r) XL or Polyplasdone(r) XL-10) and

pol yet hyl em¥EBAICED DESEREPEHDN OF HHE INY ENKFHONr conprise water, | actose

et gt Et ween 1300 CEBuT SmeP Ut bE MRl o BB 8PRER i on

of the i nvwgmrbﬂaayoﬁl?wdﬂaedsf fRMRl @ But kRGO thh Mol mBGLfAGERY . undel t abl e
controlling agents i ncl ude cellul ose derivatives such as ethyl cellul ose,

pr ef er abl y Standard@hpignaseeicahpipseises. dnd phavs petsphaemeaccutieal drangsies,

hydr oxyet hyl ce|l e r 0 0 ul . b r . .

metnyl vl 111 ose eBKRE o I SLANYRE Ao diule (RS Sl BAHKRERRAL ipgrediont

acet at e copoARpIels passdnt e ahideeount of atl ltadt PAYVE o £ theatotelogiweight of ke
formulation of the invention is for oral, topical or parenteral

admi ni sty attPBROSIPBPRf erably it is an oral pharmaceutical formul ation.

|n an embodi Mo o Bhef QTP O phbELAYENY | RBekiSlk babforf OTIR BFa0
granule, a pellet or a bead. In a Sreferred ehbodiment, the fornulation of
t he i nvent idodnentsoraipdk,| istpres8tt innarasroé ure rof deds ablanridlo, mohe pfedarably d¢ssaharof t he
i nvention i onprised. w t hi har maceut i cal dosage form such as a

capsul e, ad6%58?BFt@ﬂﬁﬁﬁﬁ%%@@d&ﬁ?ﬁ%ﬁ%ﬁ?@ D-a mini-tablet, a tablet,

i ncl udi ng a cheyablighbARNBbdinfnbUGs alcik@biagb, ofaths URPT ROUR! pladRh&duticallaui ck-
WO 2011/ 064296PCT/ EP2010/ 068213 12 di sSol ve tablet, an effervescent tablet,
a pill,2k seeieadble axgpentskisdctvacdn 4:hto0ghyrefarapy betwewoohdt tot4f bbomersol i d,
a m crospher [ X,0. 4 a dispersion, a solution, a suspension, a

| ozenge, a$¥?1€§gﬁ%%ﬁ“?ﬁ%fgﬁﬁyia powder, a triturate, a platelet, or a
strip. In a parheCpHaahactiofiymesicptable ctapiontl af il cOfpbdiGon BY € p@RechS 1N
the formof 5 pellets contained wthin a capsule. In another enbodi nent, it
is in the fibraiien cyebd edduenhanenr éerpspmpgwsly wiiehharg cepghleef densifying thgy
particul ar odi . LQN A .on is for imredi ate
rel ease, wﬁ?%ﬁ”?gﬂﬁﬂ%g%%ggg%ﬁ%gg%ﬁ&g%aﬁ%%%&%ﬁ?qy%é§?%%atnent of pain. The

f or mul a25 ons -adorgdrgc pisphiteRudteas dakiym andiseiiuh @hbghateg, met hods known in 10
the art (see "Rem ngton, the Science and practice of pharmacy”, 21st

Edi tion, 2005, SYEAS: SPghidclidrated 197; i gy RIS . SueEscegafipres: Maksgi ew of
the different,mpihods for obtaining pellets for pharnmaceutical purposes can
be found in the book Pharmaceutical Pelletization Technol ogy, edited by

| saac Ghebr e-Pelybbss sich,as Marbatel, xipetokengnitbhc. , 1989. According to a further
aspect, the fornulation of. %Qﬁ i nvention may be prepared by 15 a direct
conpressi on prgvEd dolymegs nelydipgion * ext r usi on/ spher oni zati on or | ayering
process3g pref er abl Yo lyaceRarRih,r UséPNsS RBQHAR, Z AHait@dbx@in, 2 pb@In SrAREtRN,
process. The production of pellet fornulae by the

ext r usi on/ spher oghi#eseiion process invol ves generally the followi ng steps: 1.
Granul ati on: prep%rlicg(g3 L et formul ati on mass. 202. Extrusion: shaping the
wet fornul ation negs |%to’cylinders. 3. Spheroni zation: breaking up the
extrudate and rounding the resulting particles into spherical pellets. The
spheroni zati on process can be divided into various stages according to the
nodi fi cations of the shape of the extrudate. The followng forns are
25produced in the process: cylinder / rope/ dunmb-bell / sphere with cavity/
sphere. 4. Drying: desiccating the pellets. 5. Sieving: sifting the dried
pell ets. The production of pellet fornulae by the nelt granulation

o D - - r .



1. Ganulation, by heating the fornulation mxture. 2. Pelletization, by
cooling the granules. WD 2011/064296PCT/ EP2010/ 068213 13 3. Sieving the

dri ed pelwets11/06¢196ve phar maceuti cal ingredi ent PCThP2@00682¢3
phar maceuti cal ingredient of the conposition of the inventionis a5
conpound of forrmula (I) as defined above7 In a particul ar enbodi nent,

the active pharmaceutical ingredient is ‘a conpound of the formula (1) or
(1B) as defined in WO 2006/ 021462, or a pharnmaceutically acceptable salt,
i soner, prodrug orcedvloyatos C’@H@bé@)fd.eﬂWD‘EE)OWCQZMHQC}rOOWB‘[éHméi@ﬁllb%ie-ghese
conpounds, is incQ rei:n _jen 4 Nt i.r ety r ®
Therefore, in a %Fés% ’%@dg%ﬁlgfke q%@%ﬁé%ﬁa spg?llr(gg{)gdg?%&a })%105’
phar maceuti cal c®mostll] vivatsidt Miegieai“sesSAkcorpdynaicasfint aetulbee, (sbdum (1 A)
15 wherein R1 is selected fromthe group consisting, of hydraqgen,
substituted or uR¥UBEYNEHYledceAPIys:, THHEDPIAYEdMSHYIRTEBIOsEi thyfexypropyl
cycl oal kyl, substciﬂtl iseed or unsubstituted al kenyl, substituted or
unsubstituted arylal kyl, substituted or unsubstituted non-aromatic

het erocycl yl , substartlubestanh densetiess) tnetuelthghpteeelatanieddy statck (StarelKCCHRE) or

-C(0)OR8, - 20 NR8R9, _ - 8, -CN - ,, ~0C(0)R8, .-S(0)-R8, -NRSRO,
- ﬁ(Rs)q 0)R9, - E(O%?at@ﬂﬂd%%ﬂg%&lﬁ%nhﬁﬁrﬁeﬂ%ei SR Setoby PR D gFSup
consi sting of hydnagedhesbstd tuted or unsubstituted al kyl, substituted or

unsubstituted cycl oal kyl , substituted or unsubstituted al kenyl, substituted
or unsubst iTthgtpddrmagophticadlytrsedntaltle dxapiconsubs compesidome thel tkgdent mybstion ut ed

25 bstitut . het | vl bstituted ti.tut ed .
et er oclbl g hitkyT P GROHT i sSURRH BB T BRETE oh "bRane <epetiee,
- C( 0) NRBR9 qualitidsNréhe m&dials 0f8ferre® GlidpRGue:- S(0) - R8, - NRBR9, - NR8C(0) R9,

-NO2, -N=CRBR9, and hal ogen; R3 and R4 are independently selected fromthe
group consi stissgulesc py&e , degiypidyqst scdoasoyodis wadorymetdyl ggliajese, cthyl

ol kenyl + subdrlHBREJIrAEEG) SERBR, FarorBratp IhepbEHiGle, 1RIRThPYE g
aryl al kyl , sublilogetrechybrellihsdgbst i t ut ed heterocyclyl, substituted or

unsubstjtuted heterocyclylal kyl, -COR8, -C(0)OR8, -C(0)NRBRI, -CH=NR8, -CN,
-0R8, -bC(0)Rs,Syngidic palymeysgRach 3NR8%§(‘GPP28?YTIN@911@,hﬂéﬁeﬁg’}e%almﬂ ogen,

or toget her f%BEbéthfy%?&?%g%'?geﬁdepgolg%ﬁﬁl%ﬁ% odR5 and R6 are independently

sel ected fromthe~gr Istin ydrogen, substituted or
unsubst i t ut ed aaldkysuch supstintcuceld corc and,ubsiiit atiddtagyet aadkyl , substit ut ed

or unsubstituted al kenyl, substit%'tbe or unsugstitut.gd aré):l, u{)stitgt ed or

unsubst i t ut ed "EXYPSIRIHC Cxeipets. et drogrogisd Cpsten Ul ehee B%@‘B apfcarate

substituted ofpréHRUbATORMAPcREL 85t0RY 6 WhRidet¥d . fatt FPARors -(GeRIHER. alyceryl

" C(0) NRBRO. - LERES, & %gC-ORS, Z0C(0Y RS, -S(0)2 R, %%Rg, g?mﬁg%?rg)m,

-NO2, -MN:=CR8Rechengid (Gempaioh; gloccrybgendrégardtor m with the nitrogen atomto

which they are attached, a SUbStbti&'atlgﬂif&%dl(ugglsd{’?bSti tuted heterocyclyl group;
I , 3,

nis 1, 2, 3] Y GNhganthal gy, cojig
In a particular embodiment, the composition of the invention comprises a diluent
or binder selected from:

25 - inorganic phosphates, such as calcium and sodium phosphates;
- sugars, such as hydrated or anhydrous dextrose, sucrose, galactose, maltose,
lactose;
- polyols, such as sorbitol, xylitol, manitol;
- natural polymers, including:

30 - polysaccharides, such as dextrates, maltodextrin, pectin, carrageenan,

chitosan,;

- cylcodextrins;



R9 and R9 are each independently selected fromthe group consisting of
hydr ogen, substituted or unsubstituted al kyl, substituted or unsubstituted
cycl oal kywo 20ubs#igsut ed or unsubstituted al kenyl, subst PCUtEPA010/068213
unsubstituted aryl, substituted or unsubstituted heterocyclyl, substituted
or unsubstituted al koxy, substituted or 25unsubstituted aryl oxy, and

hal ogen; or a pharnaceutically acceptabl®e salt, isoner, prodrug or solvate
t her eof . In a second enbodi ment the invention is directed to a

phar maceuti cal corgsdsloss on acHalose dafivaties suchowpousiaciastatioe ragllalose gy-2. WO
2011/ 064296PCT/ ER 0 1 RG @7 \ Ei.2 ® rein R1

sel ected fron1thé&%%%%5§§%h§?%gpﬁglo#ngﬁ%%fg%h?%dﬁﬁi?%%gﬁbg%ﬁ?htggﬁgékyl, 5
substituted or umsndostl’t Vtvadely®linaTkifl or Sdiks Fidctiy, edicarfingnelibistd, tsutli@eh

al kenyl, substituted or unsubstjtuted aryl, substituted or ynsubstituted
aryl ai kyl, subst CRRPEYMYAYY rrseilﬂm%t Y APERL i @%fﬁ%ﬁb’@w yIvdrasypeonyt ut ed
or unsuq§titutedcgmné%ronatic het erocycl yl, substituted or unsubstituted
het er ocycl yl al kyl, - , -C(0)OR8, - C(0)NR8BR9, -CH=NR8, -CN, -O0R8,

-0C(0) R8, - NRBRO; stadfB8aX Sthied, deriNdRyes; intONEEREREslatamdechsthwg gStarét2 1560 or

selected fromth royp si st.ing of hydraogen, substituted or .
insubst i tut ed. al REOTdabEfs s ish PR e ST BalRS Sl T ed
or unsubstitutedsakdenbat B#iSt i tuted or unsubstituted aryl, substituted or

unsubstituted arylal kyl, 15 substituted or unsubstituted heterocyclyl,
substituted & syndabst ipolymsts, heteh ooy clpglyainyynyrolidomg, potyet)ydes, ~glycol,

-C(0)N , - -CN, . -ORS8, . - R8. -.5(0)-R8, -NRBR9, -NR8C(0)R9,
-Eﬁn? FﬁEgR8ﬁggégﬁgmﬁ§ﬁ%%g%pcmﬂm’p&§éB}£§é%ﬁ &RL are independentlsxsélected

from the groupcidonatishd patiak sihskii¢ wiedumaridQuiastahstic 4did:ed al kyl ,
substituted or unsubstituted cycl oal kyl, substituted or unsubstituted
al kenyl , substWayOEHPEIC exsiUIYS.isueh edhygiggenatsd sattor qit @lyceiol palsiitostepatg ed

aryl al kyl, su [t ut r St L ut Yy jtut e

cnsubst | ¢ ut o et oay ot AR SbiAE SERPEEERY ey MRS R o
-0R8, -0C(0) RE&hend¢ 0ComBritol) NRGBRYyl mbREL03tRY, - NO2, - N=CR8R9, and hal ogen,
250r together they forma fused k%ﬂg @ystgn1- WO

2011/ 064296 PCEIMERIIA:RBEED g4my g0l Adicps digxide; ndependent Iy sel ected from
the group consiystiingrRindysi ogen, substituted or unsubstituted al kyl,
substituted or unsubstituted cycl oal kyl, substituted or unsubstituted

al kenyl , subguiat furthdr emberhswbistthe nomposmon pf shebmiventignechbmyyises auhbuihisor t ut ed
arylalkyl,bzgpstHég%ﬁg or unsubstituted heterocyclyl, substituted or
unsubst i t ut8f°hét 2Pyl al kyl, - COR8, -C(0)OR8, -C(0)NRSR9, -CH=NRS, -CN,

-0R8, -0((0) Rygar(:Hn &extrbRBBoroseNBHEL O3 halto N RctosD=6HRBR9, and hal ogen;
or together form wth the nltrg&en atomto which they are

attachedf a subsbinteticethagrialQuinsivdstg tasldogreeerddyloisyldegvetiyes, such as
nisl, 23 4, 5’H161C1‘70%{'y5§a;11ine cellulose (e.g. Avicel®, such as Avicel® PH101, Avicel® PH102 or
Avicel® PH105, Emcocel®, Vivacel®, Ming Tai® or Salka-Floc®), microfine
cellulose, sodium carboxymethyl cellulose, hydroxypropyl methylcellulose,
hydroxypropyl cellulose; starch or starch derivatives, such as pregelatinized starch
25 (Starch 1500 or National 1551), sodium starch glycolate, maize starch, potato starch,
rice starch, wheat starch; polyvinylpyrrolidone, polyethylene glycol, polyethylene
glycol glyceride; or mixtures thereof.

In a particular embodiment, when polyethylene glycol is used in the formulation
of the invention, it has preferably an average weight between 3000 and 9000, preferably

30  between 5000 and 9000, more preferably between 7000 and 9000.
In another particular embodiment, the polyethylene glycol glyceride is preferably

lauroyl polyoxylglyceride.



t is 1,2 or 3; 15 RO and RO are each independently selected fromthe group
consi sting of hydrogen, substituted or unsubstituted al kyl, substituted or
unsubst i twbedlidpeideal kyl , substituted or unsubstituted aChkargdio/oss2hstituted
or unsubstituted aryl, substituted or unsubstituted heterocyclyl,
substituted or unsubstituted al koxy, substituted or 20unsubstituted

aryl oxy, and hal ogen; or a pharmaceutically acceptable salt, isoner,

prodrug or solvate thereof. In the present description the follow ng terns
have the neani Agcoisinie b edpartiylagy¢mbadaments the dduent rogi kjpderolp sslested hisem:

hydr ocar bon i [ca ISk 0ng C .
containinglﬁ%&%hggﬁﬁgggi%ﬁﬁggzl?%%Qdﬁghkééﬁﬂg%@g@gf%%ﬁgéﬂéﬁgﬁﬂhﬁﬁﬁﬁﬁ$th IS
at :1 alched t@tafrdfhli; pb@&thy(ﬁne}:gﬂ!;&omgkﬁ‘eliab@ \b%h anlaimggeawbighldbet@eerg7%)()rmfdk Irw)log;_ |
et hyl, n-propy i -propyl, n-butyl, t-butyl, n-pentyl, etc. yl . radical s
may be opt i2BthAOINFth tglvmle&lywldsn@re&rawrléu@aiﬁmlwméakyge%% [T JBIXEIEY v |
hal o, hydr oxy.,s&l koxy, carboxy, cyano, carbonyl, acyl, al koxycarbonyl,

am no, nitro, nercapto, alkylthio, etc. If 30 substituted by aryl we have
an "Aral kyl " r&di alembsdiodenasthbemagdr sneclphiehetdy| water, hydrdpkepyt| thethgt er s

to an al kyl di cal having, at | east 2 at ons. and hayi or .nore
Unsat ur at ed Rt AR P0TL POBASSS SETIER0 1T BB ELS 1900l ). ARl Yicky |+
refers to gofhal®riidend O¢dBMPELRMAISNOCYCIHAYOdoRF cxal-he, Kafigal® waich is
saturated or "parti‘al | y saturated,” and which consist solely of carbon and
hydr ogen atPolmplasderish %k ot Pelyphedgpic ™ rL-ad)agemtAtiabicUidletes potivler mndedikat ed

ifically in th ificati t he, t ' | gal kyl " i t g .includ
cyol oal {51 1 acteapCrmreimisreterifis Ff PofiGr fflaraySef e et
substi t uentise elp FBrrddK by, waedr0,aldayelr @¥MitioMisiieh #8Y afhenolNbdiQonsal dFOXMF
car boxy, al koxycarbonyl, etc. "Argj" refers to single and nmultiple
ring radi camslsiiying sysicay. More pisfesatly.fhe Piadercam@tarnat contain separate
o fused i nge adtRRTbod R 3he BhoRiahiAne MR, LA bauh JRRALE PO
nap hthyl, ahddéimder af gaambduuyitalbracagitiislaeydipieadi cal . The aryl radical may 1
be optionally substituted by one or nore substituents such as hydroxy,
mer capt®,  hal o, Th8ISR{PPOSIRRYAND the dRenes formy fdthg yirvention pgy fsphgy somprise one
di al kyl am o R, neabky bxcifgyd . al koxycarbonyl, etc. "Heterocyclyl" refers
to a stable gzto 15 nenbg?ggyfing radi cal which consists 15 of carbon atons
and from one t dhti wemheéereipaniimbas ethec sade f momindeasgrtbatp grensiist thag LoF
ni t rogen, en, and sylfur, preferably a 4-to 8-nenbered ring with one or
mor e het er SABHEOPHGH an SetainabiFpTROBG! cgaRe SEBPERCTT QYIS T BT Sror ¢
Vet | on L e e ' o g B Y i na
system 2%ieéhinialyt8iameldmietefgys@td, wiligh 20t sy swehing andlor heicking, dglncantar bon
it ogen b Ay O IGET IR Ty oS Bur TR SR e S
may be par tsiablliz¢rsQfoatdihd Yocna b edt@fdry oy PifalingtagetiX 28Rl sq8.gOtitridieMtartaric
het erocycl es_include, but are not limted to, azeg%nes _benzi m dazol e,
benzot hi az@Fid). oditah chipsderi hisgibenate f-aasaditm of paEPEUMY; syas dnd@lcohols.
pEpor a2t e mgUEf o LR 25 1L ATAERL B AL EAIALARr ROYTAL
etc. 25 diAbReeyconpebieibs witl te doastitard byftht hetifomgrddint@RSontkarxeipRats s an
al kyl radical as defined above, e. g., nmethoxy, ethoxy, propoxy, etc.
"Amino" ref’dt §GW%H]§1tFPé%IP‘€§PS%fG-8ﬁ%a%%]reﬁ%i‘}daa difrieeraniprde stme Riesi, _
optionall'y 30 quat.ariyi&edt: flaviat Hiéflaﬁ%'égéﬂt's', &eﬁ@@fn%olhﬁlegio%ers %Eél%é)eth?rpdo or
fluoro. WD 2011/ 064296PCT/ EP2010/ 068213 18 Ref erences herein to
subst i t ut edelulosgp polymerhmsclobleaumalsvaoindt dodulie esgastrid fividucloas a ebeolymer t he

specified iety that may b bst it ut at . on r _nor vail abl.e posjtions
by one o Bty manrEYoaE ettty Rk by e dimRetf AE bR R
bromo afiy iRdeke cag¥RRRed hydroxyl ; nitro ; azido ; al kanoyl such as a Cl-6
al kanoyl group such 5 as acyl and the |ike; carboxam do; al kyl groups

i ncl udi ng t hosBygtho s itasntagrant’ tibisamdeotstopd acsubbignceawbiel, wponf gdslhion tox about
6 car bo.n ats(o)@? ?‘Qp%ra%lhe giﬁga?e%alsl %re]ak?’u Caf t2i(i)sr1]nt‘g‘t1r%{ 100 a lek%a lini"sit?gio%l al1< ik yl
groups inclu |ﬁb groups having one or b URLSaat 4T i ages and from 2
to about 12 carbon or from2 to about 6 carbon atons; al koxy groups having
one or nore oxygen |linkages and from1l to about 12 carbon 10 atons or 1 to
about 6 carbon atons; aryl oxy such as phenoxy; al kylthio groups including

t hose noieties having one or nore thioether |inkages and from1 to about 12
carbon atons or from1l to about 6 carbon atons; al kyl sul finyl groups

i ncludi ng those noieties having one or nore sulfinyl |linkages and from1 to

A~ o oy o v o o .



accordance with this invention in which said conpound is in ionic formor
is charged 30 and coupled to a counter-ion (a cation or anion) or is in
sol uti on.wohos/defsni ti on al so i ncl udes quat er nary anmomRCUmMP@Ees2ahd
conpl exes of the active nolecule with other nolecules and ions,
particularly, conplexes forned via ioni? interactions. The WD

2011/ 064296PCT/ EP2010/ 068213 19 definit'%n i ncludes in particular
physi ol ogically acceptabl e salts; this term nust be understood as '
equi val ent pegnitsyihareteaselobgn eetivoyingiedispt apifbcisaiily aspossible to altpw fpeitsrapid

n h t -‘ . + n . . h f . . .
any sttt HiOhbby SRS RRMARIS, G ProelRink e S Skl sy RAN S S,
toxic, 5 paotatestarh| yartislsalpha @sightsodfunt babeoumdteyl-stan), hderxypsedl starchn

appropriate manner for treatment, applied or used, particularly, in
humans andﬁaﬁm%ﬁwagmeﬁose calopyp, piestcarpdlosy Radinplce: -i%%913$0§3c1&3mw

salts ofz c n L.de i [ t i : ound
o o oot TBRRHEERPANC BBy LI BEShARE AR (%, PAIRT. BT
Gener al | y, asudofice’aPHS0 hryicdldPHEYAmp|Ajicgdt @pld 0B Edyoctl’, Meeakel ‘nylinp T af't ee
acid or base for of. t hes ounds with stoichi.onmetric anmpunt of, the
appr opr i at @TALE IS ak 2% o Gr el Poi 8 Ve Bk lEtus AN OTAEMAE Hdt ur e
of the two,poRABIAIHNidoRONAIERMIS VIR A 1L Keo St eI atihwl, Reeli@ses ethanol,

i sopropanol or acetonitrile are preferred. Exanples of the acid addition
sal ts i ncl kedyphisdercal Xbor Boladlsdansn Xdal §)s andidi liks caif be ussdandisentegrant.

hydr och] pri de, \hydrobrom hydr oi odi de,. 15 sul phate, .nitrate h hat e,
ond or bt ¢ s SABPIS Ot T P GR. Sl 1 GRRIS-uBls Gt diTERTL
fumarate, Gepparingnt o hdllR, orSpeeedchRd RrhedeaibbsdbE@ withelcair @Rl R, and

met hanesul phonat e and p-tol uenesul phonate. Exanples of the alkali addition
sal ts incl terlikagsndsnised sal ts such as, for exanple, sodium potassium

Cay Ci um _ammoni A, ARENSFHHcafls WPH LMD ANTutd LALYGR B boid RRY.NIIRF

al kali salts such as; Tor exanple,

et hyl enedi agi meagatdianol sssrrane, Nobliuth alilkydreteetdaaung] asiloigm t steahteanglyadriyhe,

gl ucam ne and basic am noaci ds, salts he term "sol vate"

. ) n .
accor dahte MANPRCERIS BiNeatiPrBRtasHatAte B‘édlﬂlﬁql%l’éif]ébléat%e_s straghi #dd afly 4% m of
the active cQEROURL dJines AUHABGE Mst Qudhgs hgé[()r%géﬁa%&i %&td‘i’“&iﬁ Sy iegmpound
i s bonded by a non-coval ent bond to anot her | écul e (normall'y a polar 25
sol vent), ighcblsdisnch espgetycahlgnchylyralt es pahdthylane hglyatleslycdridee(cfmrlaenghpl e,

nmet hanol ate. . A preferred solv I.S @t dr at e. The c ounds of the
Event on WapOBEleReiTS Bl By iTyeiitm B Hiuso BuTiteseot sl salopa Sucor

sol vat es anghxide (Axrbdit Bodeshd dMatikbeihvd gres are within the scope of the
present invention. Methods of solvation are generally knowmn within the art.

Sui t abl20 30 solAsarxespisefshioraisdoed dudd spches épadtlove dlovat wed reqiNg. 3,

particul ar & di nen h glivate.,is a_hydrate.. W) .
D011/ 0842968 Ep30 16y BREIRS a5 €a b BN UEUE e hegen a prodrug of a

conpound of f orARdxamples.oftheYtaBilizdrl d3)solubilddes Qntibkibhiits bk HCAP&HRSf adidiend
invention. The term"prodrug"” is used in its broadest sense and enconpasses
t hose deri Vegopberel, suefactaresuchmy detvserbate 88 and the likeearchmgiyemdepcading ga the

i nvention. | de, but are not limted to,
derivativegﬁgﬁngE%%fggg%g?gggg?h?%%Hconpounds of fornmula | that include

bi ohydr2d yzabl e\snaxagipl’ofFlich sasrobt, py@dsa| lyztad @.casprdesiricdilainysds allyaad| e
esters, bioh%Qrolyzable car bamat es, bi ohydrol yzabl e carbonate

bi ohydr ol y£al

cosermapry drajed lastashy Beldetytoad |, Ehproaipsat er Eh%trlﬂg;@ésmannitol,
Pref erably, drugs of conpounds w th carpoxyl fupctional grou t he
Tower al kYRl e i e mERRR AR RS B A sk Doxyrhas REREFS Bifr

conveni ent |Aidd® e medo b vest e PHYE NBmasdel bfvivhes 1€ avhex Mai't oaShatknPbet) es

present on the nol ecule. Prodrugs can typically be prepared us[n%
wel | - known oo gerbitely starehss (nelydingeort sthish. pafatBstagey andupggdatiadedcrsest r y

and Apptt oy BEb:Blfle TeibiP W otk GOERALATERC. g fAA b B apd tHERLE"

Publ i sher skambelgkengsgaar d- Larsen et al. "Textbook of Drug design 15 and

Di scovery" Taylor & Frapcis (April 2002).. ) The term "pharnmaceutical ly
accept abl e sal ¢S, aSFpPRICA 2 f(aalaalrgwggnt, soskip biqaghoraly BRLF Hedeut i cal | y
acceptabl e salt, ester, solvate, or any other conpound which, upon

adm nistration to the recipient is capable of providing (directly or
indirectly) a conpound as descri bed herein. However, it will be appreciated
that non- 20 pharnaceutically acceptable salts also fall within the scope
of the invention since those may be useful in the preparation of
pharmaceutically acceptable salts. The preparation of salts, prodrugs and

- o,



WD 2011/ 064296PCT/ EP2010/ 068213 21 | evel s for the drug substance are
preferably above 50% nore preferably above 70% nost preferably above 90%
In a prefwored/esmyedi nent it is above 95% of the conpoumdTaP2di0es2izn (1),
(I'A) or (IB), or of its salts, solvates or pro drugs. 5ln a particular
enbodi nent, Rl is selected fromH, -CCRﬁS1 or substituted or unsubstituted
al kyl, preferably it is selected fromH, nethyl or acetyl. In another
enbodinent R2 is Hor alkyl, preferably H or nethyl. I n_anot her

enbodi nent R3 dwdxraples of briekiprons sading sweshasinedipotasyina glyxsyahizer. agpagipme,
preferably | : or they form together with the
phenyl 10 Sg%gghpghﬁﬁ?§ﬁ9gﬁg§€§?%B%%?S@hed, a fused ring system preferably
a napht hyl group. another| partisulpr ehehodatkrt halic tdoempasiyibn Seibshd tinedntion RBirted R4
are situated in the peta and/or para positions of the phenyl group.
Further, i SORPPPST érﬂ’gﬁc%%i% Eizef- | & gr prodyreng) ympodimeny ths hga"centnﬁgt
preferaly y o olisizé is3 sQbctéd Aoy RhALRNITES, YRl ELIPholelhy ] drglycdll Hif@f her
preferred gﬂa{?olg‘lzneht S%éc andfﬁi% are aﬁ ﬁ%gyl’ group, %‘:’%?Sr@é‘ﬁ? %Lfbhyll; or

t oget her wiavtraghevaiglitr bgercmt7000 t smdnBD@h pdilgsthplercgydod cdipatride oferg. alauroyl

substituted or unsubstituted 5- ar g6- bered heterocyclyl group,

ot of er abl y PADOUHEDET G AT ALUHE LB RASH GRS bt pert di ne.

pi per azi ne- 4-y I @prdiRy REOhdoARy 4ethBo@HD- thh NdifucRBrdrl GHldar 18 RE FRMIlind he
active pharmaceutical ingredient is selected from

1- (3, 4-Di cwblélrlom@r%aljévigelﬁe&mmas%‘fize pB/I{Ifl@Ili Avivel’- ?ﬁk@p@ﬂ%@ﬁdﬂ l e,
1- {2- [1-(3 .4-Bi cf 1) 5 - _1 "3 . :
b e ot o N PR DY P o B ripEr DS, RS beosd BT el

xy) et hyl') p phprn@ick@tioat | fytnh@ithaRon@mprding microcrystalline cellulose or  lauroyl
[ 1- (2, 4-di chl orophenyl) - 1H yrazol-é{-ylo xy] . N, N-di et hyl et hanam ne, 2-
[ 1- ( 3, 4- Di PRbYErBIBHEATd9 mayS TTEQIHPTISC) ¢ §3¢iniest, - mefoyaby selpeted from water;
-N, N-di eth i - - 4-dj Q z -vl.0 xy]
N N PSR oot st ORISR AL AR tha Tl

ht hal en- 2- yfayehl bk parez ddrivhitivyd, onxlydlingt frggdlatiiped stdidhe(Starch 1500 or National

g:.; (aézll- E]_Z]-SE ; [l%gﬁg gt ﬁ%%?%égg]&%él%kg,%%% %é]{cﬁyé_o%%_tg(s)%%}g lflitc)e/ lsza?chl aeld wheat starch;

ht hal en- 2- azoJl - : : I ' ahts

pr odr ugs o)ré g)i%\;ﬂgdt?%srsef &Ig ggl (g}lg%?%y%mﬁ%%ﬂgﬁp%gylp %F%h%@eéé'g?%@%ﬁ tL,

hydr ochl or RotyvidondxELavieKsdlidan™ WD, Po iyl 864296 RITHEPRGDOYS068I1X1220) and | n a

preferred enbodi nent th cLi pharmaceutjcal ingredient is 4-

55 Mt hy DY H e 3 A TP TS SO RRg ot Hglope dismphsiteiene
hydr ochl or id@scldtige@biarht 61ysBiRAE 8HchOwRB afRVcr@flwelght BAdEA 90@ air ®foer r ed
enbodi nents, the preferences described above for the 5 different

subst i tentos naxteresdhdsteied. The present invention is also directed to such
conmbi nations o ref err.ed stitutions pf..general faornula . (1.A) _and
(') abover  THRFGRLEEHGIRE bipi|ananG BufPOindloseoRisedoblsbniph el

phar maceut iSughble Opg@Silingo Ag&ts tiRSudOVRNtlodd dedivatives Afhaasredhydaddilose,

Anot her aspect relates to the pharmaceutical conposition of the invention

for use 10 Preferahly iptbaforprafl agpcqisehprsassy c af §@zfrefqam ydeepedy! selbilesced

di sease or LE QD ar . odj di ' ted
rom the of sun ubRBl, LeuiB? o B b AR ARy SrrBRAdEL C
obesi t y25 apbhwirtylsyrrdiyipes/tapbicetite eopohydinaral; thelliker ; | earni ng, menory and
attention deficits; co nition,disogd?rs; neur Qdegener ati ve di seases;
denyel i nating di 8 Pagkalar spdpdimegh thofymylionR t\m@mr&@rl i fps < alnopical or

i ncl udi ng %éﬁﬁﬂﬁﬁbﬁﬁmﬁﬁﬁﬂﬁﬁEﬁﬁﬁﬂﬁd ﬁHDQ@B&ﬂEﬂgnﬁb&ﬂkhﬁ@hnﬁﬁﬁ&ive ,
di skinesia; 1schemc stroke; epilepsy; stroke; stress; cancer; psychotic

condi tions, i nIpantimbotament dpr Oswitipn ahkicenyerdonss im gephremifa; granule, a

i nfl ammati on; and.aut qi mu dj seases. | ot her. i cul ar _enmbodj,nent the
i sease. i s U aeed-dp AbvyceLspurnice: heRmRdotSihs BsMor b agr 9k her
pai n cogyi ti ongn iaRY@LY bRBo @AY BoraithiPh JIVRE AN BESA & caAMIRUhRihigsPect

of this invention relates to a nethod of treating or preven |ng a sigm
recept or nmpdianasdutifiebdergge Whinchichnes heapsedmpn iogels, asimpabittrerd water.g mingat i ent
in need of ,s4gh, 3,44 eaLITBRAL acl{eh%f)fiega e %%L'C%A?afb‘ie‘%}“ LFin 2R ef (he.

phar maceut i cal” conposi {1 on S THE P nvent it on' nong the sggna nedi dt'e

di seases that can be treated are diarrhoea; |ipoprotein disorders;
m graine; obesity; arthritis; hypertension;



25 arrhythm a; ulcer; cognition disorders; addiction to chem cal substances
such as cocai ne dependency; tardive diskinesia; ischem c stroke; epilepsy;
stroke; o®presdgiceass stress; pain, especially neuropat hi @eCpaipaoioes2is odyni a;
psychotic condition; or cancer. The conpounds of the invention can al so be
enpl oyed as pharmacol ogi cal tool or as ?gxiolytic or i munosuppressant.
30The foll owi ng exanples are given only as further illustration of the

i nvention, they should not be taken as a definition of the limts of the

i nventi on. di vz@qb1¢to@nzﬁ@weﬁpﬁgﬁzblrc/mézqsa@st EXANPKIES: filfa, ¢ 6y S

Pl e Vot haPeop Ut B RE RO OE Ghictbpdl i o gl 0 dispqrsipn. & solution, a

hydr ochl or isdgecktién,800£:nge] yeddhy| aniendintcopowder] ngitarateph platdlar omestgpt  of
8000 Starch 15Q0- partlally regel atjni.zed mai ze starch Avicel
PH 101- hi gh pur® @yPaHigHycrpeediment dhe &rmylasiea fot%sonﬁnﬁpba@ il f&lileefogrnz%f

10(FMC Gor %};ll@% 59}{@{11%(1 withhn AVda &hd rl%x a@E‘fhéO%&'bQ 'rl{ i % 1'f{'tﬁ§ pGhy st glilkne

cel | ul ose Imparticle |ze rp, awvar e,
Sur el ease( thataguemsesthite ekdbldtose di spersi on (Col orcon, BPSI 15 Hol di ngs
Ié :‘5 E: e Il,:)? 3 2: y L \(; %gleﬂalgts}%ul% ﬁlago (ilmgen'g 444/folrlr114ul?e|1%1co;n g fo ﬂ%éelinggrlltl%?lels gtlo¥ 1rnrned1ate

triglyceri Qaéas@ndhﬁﬁn@advaﬁagéhﬁ%re&%n@ie ﬁQhé’@&anﬁﬁEﬁtQﬁpaglgl ycol 1. Pellet
gener al characteristics Four formul ati ons contai ni ng 4-

{2-[5-Methyl-1 T(hnafphmﬂatlmm of- tizq)m\@npcym am1be391$bﬂm@¢] fetlowy ingnoethhdd kpewvn in

ot eparoll R0 Repib AR TS BrETk b ATl ol BEIBRS EHRE: ni ng

vari abl e prlmﬁﬁéduommfmst &E\R&ﬁdﬁﬁ) K61 prRIs, éemewlcﬁsr)hewﬁffemﬁﬁ%thods for
Experimental bl ocks nos. 1, 2 and 3 pellets were devel oped b

ext r usi on/ SPHEHB PR & Riraﬁ@@@gltlc%mém% aabe frwekintbe baolpi?lhﬁr@@a@wwraé
devel oped tﬁéll@t@%tlgg ITrL:chlr %b@&ﬂea% qga%g re@eﬂ&?&é (Mllr(aéir [Ee?d<t61atﬂl%l gégscr i be
ormul ae C

t he percentage Sitions o each exanpl e: eri menta
Bl ock No. 1. Bgiccomsiimgniosphuethenaspadt] thie fpfrmﬁm of th¥Mdivention may be prepared by
2011/ 06145292inggctEc|::;%I(1)p]igs/sg)o6nsp21%§esg 4a grggﬁlgt?ornn e;(‘[/rJ51on/ spheronization or layering process;
preferably by an extrusion/spheronization or a melt granule process.
The production of pellet formulae by the extrusion/spheronization process
involves generally the following steps:
1. Granulation: preparing a wet formulation mass.
20 2. Extrusion: shaping the wet formulation mass into cylinders.
3. Spheronization: breaking up the extrudate and rounding the resulting
particles into spherical pellets.
The spheronization process can be divided into various stages according to
the modifications of the shape of the extrudate. The following forms are
25 produced in the process: cylinder / rope/ dumb-bell / sphere with cavity/
sphere.
4. Drying: desiccating the pellets.
5. Sieving: sifting the dried pellets.
The production of pellet formulae by the melt granulation process involves
30 generally the following steps:
1. Granulation, by heating the formulation mixture.

2. Pelletization, by cooling the granules.



Exanpl e 001 Pattern +/- Exanple 002 Pattern +/+ Exanple 003 Pattern -1-

Exanpl e 004 API-001 87.4% 87. 4% 85. 4% 89. 4% PEG 8000 2.9% 4. 9% 4. 9% 2. 9%
Avi cer PFWOQRB11%6IH67. 7% 7. 7% 9. 7% Puri fi ed wat er RaPCo/HPRGOHNE2138. 345
1.571 1.980 2.655 Table 2. Experinmental Block No. 2.

Ext rusi on/ spheroni zati on process Pattew -/ +

3. Sieving the dried pellets.

Active pharmaceutical ingredient

The active pharmaceutical ingredient of the composition of the invention is a
5 compound of formula (I) as defined above.

In a particular embodiment, the active pharmaceutical ingredient is a compound of
the formula (I) or (IB) as defined in WO 2006/021462, or a pharmaceutically acceptable
salt, isomer, prodrug or solvate therecof. WO 2006/021462, which discloses these
compounds, is incorporated herein in its entirety by reference.

10

Therefore, in a first embodiment the invention is directed to a pharmaceutical

composition that comprises a compound of formula (IA):
|Ts
Re”™ N\ EH O R

N 2

(IA)
15 wherein
R; is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted arylalkyl, substituted or unsubstituted non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -
20 C(O)NRgRy, -CH=NRg, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -NRgRy, -NRsC(O)Ro, -
NO,, -N=CRgRo, and halogen;
R; is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
25 or unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -



Exanpl e 005 Pattern +/- Exanple 006 Pattern +/+ Exanple 007 Pattern -1-

Exanpl e 008 API-001 87.4% 87. 4% 85. 4% 89. 4% Starch 1500 3% 4% 4% 3%

Avi cel (r)wWBHedb4B% 4% 4% 3% Lact ose nonohydrate 6. 6% 4 PEWER2@D0632696 At er

Ratio Starch/MCC 1.0 1.0 1.0

10

15

20

25

14

CORs, -C(O)ORs, -C(O)NRgRg, -CH=NRjs, -CN, -ORg, -OC(O)Rs, -S(O)-Rs, -
NRsRg, -NRsC(O)Ry, -NO,, -N=CRsRy, and halogen;

R; and R4 are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRy, -CH=NRs, -CN,
-ORg, -OC(O)Rs, -S(O)-Rg, -NRsRy, -NRgC(O)Ry, -NO,, -N=CRsRo, and halogen,
or together they form a fused ring system;

Rs and Rg are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -C(O)NRsRo, -CH=NRg, -CN,
-ORg, -OC(O)Rs, -S(O)-Rs, -NRgRo, -NRsC(O)Ro, -NO,, -N=CRsRy, and halogen;
or

together form, with the nitrogen atom to which they are attached, a substituted or
unsubstituted heterocyclyl group;

nisl,2,3,4,5,6,70r8;

tis 1,2 or 3;

Rs and Ry are each independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted alkoxy, substituted or
unsubstituted aryloxy, and halogen;

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

In a second embodiment the invention is directed to a pharmaceutical composition

that comprises a compound of formula (IB):



1.0 5 Table 3. Experinental Block No. 3. Extrusion/spheronization process
Pattern -/+ Exanple 009 Pattern +/- Exanple 010 Pattern +/+ Exanple 011
Pattern -wo:Bxawpie 012 API - 001 87.4% 87. 4% 85. 4% 89. 4YPPEGP3Q0068219% 4. 9%
4.9% 2.9% Avicer PH 102 9.7% 7.7% 9. 7% 7. 7% Sur el ease(r) The
pell et core was nodified by adding Sureiiase(r) et hyl cel | ul ose aqueous

di spersion 25%dry to enable core relea control. WD

2011/ 064296PCT/ EP2010/ 068213

|T5

N
Re™ N\ eH O Ri

N 2

(IB)
wherein
R; is selected from the group consisting of substituted or unsubstituted alkyl,
5 substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted aromatic heterocyclyl, substituted or unsubstituted non-aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -
C(O)NRgRy, -CH=NRg, -CN, -ORg, -OC(O)Rs, -NRsRy, -NRsC(O)Ry, -NO, -
10 N=CRsRy, and halogen,

R; is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted
alkenyl, substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl,
15 substituted or unsubstituted heterocyclyl, substituted or unsubstituted
heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRy, -CH=NRg, -CN, -ORs, -
OC(O)Rs, -S(O)-Rg, -NRsRg, -NRsC(O)Ro, -NO,, -N=CRsRy, and halogen;

R; and R4 are independently selected from the group consisting of substituted or
20 unsubstituted alkyl, substituted or unsubstituted cycloalkyl, substituted or

unsubstituted  alkenyl, substituted or unsubstituted aryl, substituted or

unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl, substituted or

unsubstituted heterocyclylalkyl, -CORs, -C(O)ORs, -C(O)NRgRy, -CH=NRs, -CN,

-ORg, -OC(O)Rs, -S(O)-Rg, -NRsRy, -NRgC(O)Ry, -NO,, -N=CRsRo, and halogen,
25 or together they form a fused ring system,



25 Table 4. Experinental Block No. 4 . Melt granul ati on process. Pattern
-/ + Exanple 013 Pattern +/- Exanple 014 (Conparative) Pattern +/+ Exanple
015 (Compaoavivey29pPattern -1- Exanple 016 API-001 80. 0%PT8/EP2016068235 90. 0%
Lact ose nonohydrate 0.0% 6.6% 7. 3% 0. 0% Gel ucire 44/ 14/ PEG 20. 0% 15. 1%

16. 7% 10. 0% 2. Description of General i’ ocesses a)

Ext rusi on/ spheroni zati on process 5The e é)eri mental bl ocks nos. 1, 2 and 3
pell ets were prepared according to the foll ow ng protocol: 1)

Bl end/ Granul ati on A 900 m volunme vessel was used. A batch m xture

o790 150 0 Yy AP TR BN SR 055, Mo e U ShppL
Bl end substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
5 or unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl, substituted or
unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -C(O)NRgRy, -CH=NRs, -CN,
-ORs, -OC(O)Rs, -S(O)-Rs, -NRsRoy, -NRsC(O)Rg, -NO,, -N=CRgRo, and
halogen; or
together form, with the nitrogen atom to which they are attached, a substituted or

10 unsubstituted heterocyclyl group;
nisl,2,3,4,5,6,70r8;

tis 1,2 or 3;
15
Rs and Ry are each independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted alkoxy, substituted or
20 unsubstituted aryloxy, and halogen;

or a pharmaceutically acceptable salt, isomer, prodrug or solvate thereof.

In the present description the following terms have the meaning indicated:
"Alkyl" refers to a straight or branched hydrocarbon chain radical consisting of
25 carbon and hydrogen atoms, containing no unsaturation, having one to eight carbon
atoms, and which is attached to the rest of the molecule by a single bond, e. g., methyl,
ethyl, n-propyl, i-propyl, n-butyl, t-butyl, n-pentyl, etc. Alkyl radicals may be optionally
substituted by one or more substituents such as a aryl, halo, hydroxy, alkoxy, carboxy,
cyano, carbonyl, acyl, alkoxycarbonyl, amino, nitro, mercapto, alkylthio, etc. If
30 substituted by aryl we have an "Aralkyl" radical, such as benzyl and phenethyl.
“Alkenyl” refers to an alkyl radical having at least 2 C atoms and having one or

more unsaturated bonds.



G anul ation I npeller speed 800 rpm 1100 r pm Chopper speed - 3000 rpm

Bl end/ massing time 2 mn Aprox. 4-6 mn Liquid granulation (water + PEG
8000) - ANOOR11/@B®2984 min (6 mM/mn) 2) Extrusion PCT/ERR019/068203 €S
obtained fromthe preceding step were shaped into |long rods or extrudates.
The extruder was set at a 50-70 g | oad ?J?d a 50 rpmscrew speed. A 1.0 mm
15 die was used. 3) Spheronization The extrudate fromthe preceding

step was shaped into spherical pellets with a spheronizer. The extruder was
set at a 50-70 gCreadkzndefarszoaostalerd pe d0eneplaserl mgpoaychs aubsyclicyadicab nm

pl ate was t d il . al [ 20

I ncr ease p%ﬂd‘%ﬁc'{% Sleg?ttu e.t&il'g)é %1& gar%&g#g dNégga‘ghllch b%oﬁlglgﬁtsag{}pl%%gc\éﬁoé At
spheroni z ﬂ.ﬂliydﬂ'(blglﬁllﬂ amg&&h@médy?l@abxyl 4)?(1 adgrgnty WO 2833 biHI6AR0 GR(EH %E‘ﬁﬁgﬂlﬁ 68213
26 The pellets obtained from spheroni zati on process were dried.in a
fluid bed d@y@rspeqiﬁéatmnyélwm cyeloaliyl"4s msapletoaingiude gyclealkyd radicals svighyt es.
5) Sieviqg e (VA : I -

si eve. 5%) aﬁef’&%&é u{ﬁ%ﬁl%ﬂ&ipﬁ?%é%%é?d&?&&%Fl%%ﬁ?%%%oﬁ%kﬂbga@, \%\%ﬁrog?’ epar ed
accor di ng taoitd)eyiml, howi, aopy,ahdoal, alddxyBhrbndylGetanul at i on A 900 m

TN W A BN R LR L,
under the 104t {AWANBaiRERIRE 8hFor RAELIE! 8lbSpBMEPRaQrgnstbapd Ahtdiipeh er
speed 1200 rpm 800 rpm
1 to 3 separated or fused rings and from 6 to about 18 carbon ring atoms, such as
10 phenyl, naphthyl, indenyl, fenanthryl or anthracyl radical. The aryl radical may be
optionally substituted by one or more substituents such as hydroxy, mercapto, halo,
alkyl, phenyl, alkoxy, haloalkyl, nitro, cyano, dialkylamino, aminoalkyl, acyl,
alkoxycarbonyl, etc.
“Heterocyclyl” refers to a stable 3-to 15 membered ring radical which consists
15 of carbon atoms and from one to five heteroatoms selected from the group consisting of
nitrogen, oxygen, and sulfur, preferably a 4-to 8-membered ring with one or more
heteroatoms, more preferably a 5-or 6-membered ring with one or more heteroatoms. It
may be aromatic or not aromatic. For the purposes of this invention, the heterocycle
may be a monocyclic, bicyclic or tricyclic ring system, which may include fused ring
20 systems; and the nitrogen, carbon or sulfur atoms in the heterocyclyl radical may be
optionally oxidised; the nitrogen atom may be optionally quaternized; and the
heterocyclyl radical may be partially or fully saturated or aromatic. Examples of such
heterocycles include, but are not limited to, azepines, benzimidazole, benzothiazole,
furan, isothiazole, imidazole, indole, piperidine, piperazine, purine, quinoline,
25 thiadiazole, tetrahydrofuran, coumarine, morpholine; pyrrole, pyrazole, oxazole,
isoxazole, triazole, imidazole, etc.
"Alkoxy" refers to a radical of the formula -ORa where Ra is an alkyl radical as
defined above, ¢. g., methoxy, ethoxy, propoxy, etc.
"Amino" refers to a radical of the formula -NH,, -NHRa or —-NRaRb, optionally
30 quaternized.

"Halo" or “hal” refers to bromo, chloro, iodo or fluoro.
9 9



Chopper speed 300 rpm 1400 rpm Bl end/ Massing tine 10-15 mn 10-15 mn

The m xtures were then heated at 55 Cin a bow jacket for approximtely 10
to 15 m rwDes11/06®6bi nder nelted when the m xtures reaciret/ER2¢100p21at ur e of
45-55 C. 2) Pelletization 15The granul es obtained fromthe preceding step
were cooled at 5 Cin a bow jacket for gpproxi mately 10 to 15 m nutes. The
pellets formed when the granul es reacheéi a tenperature of 25 C. 3) Sieving
After cooling, the pellets were sifted through a 0.5-1.4 nmsieve. 20 A
Preparation of &gfeenogeniea¢inplooskbsHbited gsaunseins the comppardsyphithopresent ur es

wer e prepar ' |y ' VL ; . 6% 1,150
obtain a bilﬁ%flﬁén géof?itéait}é%] Q&Fﬁlﬁg rﬁlgl(r%%l 1!rl%gt @ng h% F@%Uﬁé&étdpﬁgd) qtr%&é%%iatbuer e of
APId- Ogl angoéivibeeby Ehe Bgnig@ésuﬁa(btwgzroupst, &l ki, heloged budhosseflidgro} ¢tdorgl Broweat or
and the 25 m xture kneaded unpti|l granul ation end point. The granul es were
extruded, <$PHESHiaRP:dwdroay! e caai AgeheylsHeh axi L Yrenogheoshisyet i on

general 9roLacol 1ndTRE 1S Wb REnmRE: | Sk ] ‘% : | eve
to obt aiﬂﬁ f%rg %qtdl OE nlﬁ%ktgulﬁogs WIRtﬁ)II”] am gﬁlﬁ&wbﬁgﬁ%o%oéag%s giﬁaﬁ}n at Fdons:
WO 2011/ 064BOGPLT &R0 b6 82 18P 7Y thoabent Gemattein Bbms lanflonort. preferably 1-3

Ext rusi on/ spheroni zati pn proces Pattern -/ + Exanple 001 .Pattern +/-
Exanpl e 003U OB HEF SN, Aol L00s e UTHE ERa B608 CRBIOTIDYt 1. 1
g 131.1 g 18&tdradlidtadeshnBEBB9Q8 about 12 carbon or from 2 to about 6 carbon atoms;
alkoxy groups having one or more oxygen linkages and from 1 to about 12 carbon
10 atoms or 1 to about 6 carbon atoms; aryloxy such as phenoxy; alkylthio groups
including those moieties having one or more thioether linkages and from 1 to about 12
carbon atoms or from 1 to about 6 carbon atoms; alkylsulfinyl groups including those
moieties having one or more sulfinyl linkages and from 1 to about 12 carbon atoms or
from 1 to about 6 carbon atoms ; alkylsulfonyl groups including those moicties having
15 one or more sulfonyl linkages and from 1 to about 12 carbon atoms or from 1 to about 6
carbon atoms; aminoalkyl groups such as groups having one or more N atoms and from
1 to about 12 carbon atoms or from 1 to about 6 carbon atoms; carbocylic aryl having 6
or more carbons, particularly phenyl or naphthyl and aralkyl such as benzyl. Unless
otherwise indicated, an optionally substituted group may have a substituent at each

20 substitutable position of the group, and each substitution is independent of the other.

Unless otherwise stated, the compounds used as active ingredient in the
composition of the invention are also meant to include compounds which differ only in
the presence of one or more isotopically enriched atoms. For example, compounds

25 having the present structures except for the replacement of a hydrogen by a deuterium
or tritium, or the replacement of a carbon by a *C- or '*C-enriched carbon or ’N-
enriched nitrogen are within the scope of this invention.

The term “salt” must be understood as any form of an active compound used in
accordance with this invention in which said compound is in ionic form or is charged

30 and coupled to a counter-ion (a cation or anion) or is in solution. This definition also
includes quaternary ammonium salts and complexes of the active molecule with other

molecules and ions, particularly, complexes formed via ionic interactions. The



4.35 g 7.35 g 7.35 g 4.35 g Avicel (r) PH102 14.55 g 11.55 g 14.55 g 11.55
g Water (25 g) (25 g) (25 g) (25 g) Total weight 150 g 150 g 150 g 150 ¢
Bi ndi ng swbubile4?9. 35 g 32. 35 g 32.35 g 29.35 g % wat ePCTAEPBOYHELR1650%
16. 60% 16. 60% Bi ndi ng sol ution was adjusted after the first granu ation
trial. B. Preparation of experinental bhj ck no. 2 pellets 5Purified water
10.6% (16 m ) was used as a binding solution. API-001, Starch 1500,

Avicel (r) PH 101 m crocrystalline cellul ose and | act ose nonohydrate were
bl ended i n defieitign dpeindgson asdicvlae phy dplpgécatlyetrgentabhn salts gthamn tArax mest knd

poi nt . Theugﬁ%%loggs -£216%%S ”@ﬁ%ﬁ%ﬁ%éﬁ@#ﬁ%ﬁgsaﬁ Si,ed according to the

ext rusi on/ sphéroni zation gener resulting pellets were
sifted with 0.5The4dedd “phargiaesigichldy abdeptabld eliztiliatthoBoimext off &8s wivichtidrhe
foll owi ng content specif i,caifjéon . Experinental B|ock No. 2. . i
Ext rusi on/ SP38F 8RY salt theh isHio @gi physiologically (normally meaning that it is not toxic,

5 particularly, as a result of the counter-ion) when used in an appropriate manner for a
treatment, applied or used, particularly, in humans and/or mammals.

For instance, pharmaceutically acceptable salts of compounds provided herein
are synthesized from the parent compound which contains a basic or acidic moiety by
conventional chemical methods. Generally, such salts are, for example, prepared by

10 reacting the free acid or base forms of these compounds with a stoichiometric amount of
the appropriate base or acid in water or in an organic solvent or in a mixture of the two.
Generally, nonaqueous media like ether, ethyl acetate, ethanol, isopropanol or
acetonitrile are preferred. Examples of the acid addition salts include mineral acid
addition salts such as, for example, hydrochloride, hydrobromide, hydroiodide,

15 sulphate, nitrate, phosphate, and organic acid addition salts such as, for example,
acctate, maleate, fumarate, citrate, oxalate, succinate, tartrate, malate, mandelate,
methanesulphonate and p-toluenesulphonate. Examples of the alkali addition salts
include inorganic salts such as, for example, sodium, potassium, calcium, ammonium,
magnesium, aluminium and lithium salts, and organic alkali salts such as, for example,

20 ecthylenediamine, cthanolamine, = N,N-dialkylenethanolamine, tricthanolamine,
glucamine and basic aminoacids salts.

The term “solvate” in accordance with this invention should be understood as
meaning any form of the active compound in accordance with the invention in which
said compound is bonded by a non-covalent bond to another molecule (normally a polar

25 solvent), including especially hydrates and alcoholates, like for example, methanolate.
A preferred solvate is the hydrate.

The compounds of the invention may be in crystalline form either as free
compounds or as solvates and it is intended that both forms are within the scope of the
present invention. Methods of solvation are generally known within the art. Suitable

30 solvates are pharmacecutically acceptable solvates. In a particular embodiment the

solvate is a hydrate.



Pattern -/+ Exanple 005 Pattern +/- Exanple 006 Pattern +/+ Exanple 007
Pattern -1- Exanple 008 API-001 131.1 g 131.1 g 128.1 g 134.1 g Starch 1500
4.5 g 6. OWQ 261106g294. 5 g Avicel (r) PH 101 4.5g 6.0 g 6. 0PGTAP3@OleNIDSE
nonohydrate 9.9g 6.9g 9.9g 6.99g Water (16g) (16g) (16g) (16g) Total weight

20

Any compound that is a prodrug of a compound of formula (I), (IA) or (IB) is
also within the scope of the invention. The term “prodrug” is used in its broadest sense
and encompasses those derivatives that are converted in vivo to the compounds of the
invention. Examples of prodrugs include, but are not limited to, derivatives and

5 metabolites of the compounds of formula I that include biohydrolyzable moieties such
as biohydrolyzable amides, biohydrolyzable esters, biohydrolyzable carbamates,
biohydrolyzable carbonates, biohydrolyzable ureides, and biohydrolyzable phosphate
analogues. Preferably, prodrugs of compounds with carboxyl functional groups are the
lower alkyl esters of the carboxylic acid. The carboxylate esters are conveniently

10 formed by esterifying any of the carboxylic acid moieties present on the molecule.
Prodrugs can typically be prepared using well-known methods, such as those described
by Burger “Medicinal Chemistry and Drug Discovery 6th ed. (Donald J. Abraham ed.,
2001, Wiley), “Design and Applications of Prodrugs” (H. Bundgaard ed., 1985,
Harwood Academic Publishers) and Krogsgaard-Larsen et al. “Textbook of Drug design
15 and Discovery” Taylor & Francis (April 2002).

The term “pharmaceutically acceptable salts, solvates, prodrugs” refers to any
pharmaceutically acceptable salt, ester, solvate, or any other compound which, upon
administration to the recipient is capable of providing (directly or indirectly) a
compound as described herein. However, it will be appreciated that non-

20 pharmaceutically acceptable salts also fall within the scope of the invention since those
may be useful in the preparation of pharmaceutically acceptable salts. The preparation
of salts, prodrugs and derivatives can be carried out by methods known in the art.

The compounds of the present invention represented by the above described
formula (1), (IA) or (IB) may include enantiomers depending on the presence of chiral

25 centres or isomers depending on the presence of multiple bonds (e.g. Z, E). The single
isomers, enantiomers or diastercoisomers and mixtures thereof fall within the scope of
the present invention.

The compounds of formula (I), (IA) or (IB) or their salts or solvates are
preferably in pharmaceutically acceptable or substantially pure form. By

30 pharmaceutically acceptable form is meant, inter alia, having a pharmaceutically
acceptable level of purity excluding normal pharmaceutical additives such as diluents

and carriers, and including no material considered toxic at normal dosage levels. Purity



150 g 150 g 150 g 150 g Binding solution 16 g 16 g 16 g 16 g % water 10.66%
10. 66% 10. 66% 10. 66% Bi ndi ng sol ution was adjusted after the first

gr anul at iwo 20ri/mh296C. Preparati on of experinental bl ockPo®/EP301pebs2ess WO
2011/ 064296PCT/ EP2010/ 068213 28 Sur el ease(r) aqueous dispersion with a
25% dry ethyl cellul ose content (34 ni 2.649% was used as a binding
solution. API-001, PEG 8000 and Avi cel (lzf PH 102 mcrocrystal line cellul ose
were blend in the granulator, and the m xture kneaded until granul ation end

poi nt. The lgjicknfor dbe dricesubstenerded prafsrbhoahored ndmard rigfosdty kB Y 79%. 5 t he
extrusion/ %E’(g? ?Qf’f@wﬁ%ﬂ%&e%& ¥ Olng%f%%?ljfed 6o n%%ﬁ't' it RI. PR Gé%hké‘fﬁlge

sifted with I eve or mu 'on mXxtures wt

fol |l owi ng conpemid sffeaniila Bl (Ians: (IBXpebif itegdlal scBlzahesi@rl}@odra .

Ext rusi on/ spheroni zati on process. Pattern -/+ Exanple 005 Pattern +/-
Exanpl e 006 Pattern +/+ Exanple 007 Pattern -1- Exanple 008 API-001 131.1 g

131.1 g5 In a particular embodiment, R; is selected from H, -CORg, or substituted or
unsubstituted alkyl, preferably it is selected from H, methyl or acetyl.
In another embodiment R; is H or alkyl, preferably H or methyl.

In another embodiment R; and R4 are independently selected from halogen or

alkyl, preferably from halogen or haloalkyl; or they form, together with the phenyl

10  group to which they are attached, a fused ring system, preferably a naphthyl group.

It is preferred that the aryl substituents R; and R4 are situated in the meta and/or
para positions of the phenyl group.

Further, in a preferred embodiment n is preferably 2, 3, 4, 5, or 6 most preferably
nis 2, 3 or 4. A most preferred value for nis 2.

15 In another preferred embodiment Rs and Re are an alkyl group, preferably ethyl;
or together with the nitrogen atom to which they are attached, form a substituted or
unsubstituted 5- or 6-membered heterocyclyl group, preferably a substituted or
unsubstituted pyrrolidine, piperidine, piperazine-4-yl or morpholine-4-yl group.

In a particular embodiment, the active pharmaceutical ingredient is selected from:

20 1-(3,4-Dichlorophenyl)-5-methyl-3-[2-(pyrrolidin-1-yl)ethoxy]-1H-pyrazole,
1-{2-[1-(3,4-Dichlorophenyl)-5-methyl-1H-pyrazol-3-yloxy]ethyl}-4-methylpiperazine,
1-(4-(2-(1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy)ethyl)piperidin-1-yl)ethanone,
2-[1-(2,4-dichlorophenyl)-1H-pyrazol-3-yloxy] N,N-dicthylethanamine,
2-[1-(3,4-Dichlorophenyl)-4,5-dimethyl-1H-pyrazol-3-yloxy]-N,N-dicthylethanamine,

25  4-[1-(3,4-dichlorophenyl)-1H-pyrazol-3-yloxy]-N,N-diethylbutan-1-amine,
1-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]ethyl } piperidine,
1-(4-(2-(1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy)butyl)piperazin-1-yl)ethanone, and
4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-yloxy]Jethyl } morpholine,

their salts, prodrugs or solvates. Preferably, in their free form or as a

30 hydrochlorate or oxalate salt.



128.1 g 134.1 g PEG 8000 4.35 g 7.35 g 7.35 g 4.35 g Avicer PH 102 14.55 ¢
11.55 g 14.55 g 11.55 g Surelease (9 g) (8.5 9g) (8.5 9g) (8.5 g) Total

wei ght 15W0Qoi3B4296150 g 150 g % Sur el ease 22. 64% 21. 38CTEPIQVH0EL1838%

Bi ndi ng solution was adjusted after the first granulation trial. 10D.
Preparation of experinental block no. 4. pellets APl - 001, | actose
nonohydrate and CGel ucire(r) 44/ 14/ PEG w% e conbi ned. The resulting m xture

was heated in a bow jacket at 55 C for aprox. 10-15 min. The binder nelted
when the ni xt ufea peigseadaanodimery thghastive ahammeeanticghiagredint isid (2-Gr-etds wer e

Formed 15 whaw TRaohra B 2hkRalooRbnPRtnet: Rubioldl  REGERE, "3 °
0.5-1.4 mmrefeavétd 4 ARG formul ation nixtures with the follow ng content
Isggte tC :3]; Incfi} |+ons: hllz)ég ircilorrlreﬁnlgrglferrgldOe%ll(bolg?rhendfé, tll\l/'ealp&efglre?lge%l (?é[slcr?tgledpg‘t?ocxgsfsoi the
5 different substituents are combined. The present invention is also directed to such
combinations of preferred substitutions of general formula (I), (IA) and (IB) above.
Another aspect of the present invention refers to the pharmaceutical composition
of the invention for use as a medicament.
Another aspect relates to the pharmaceutical composition of the invention for use

10 in the treatment or prophylaxis of a sigma receptor mediated disease or condition. In a
particular embodiment the discase is selected from the group consisting of diarrhoea;
lipoprotein disorders; migraine; obesity; arthritis; hypertension; arrhythmia; ulcer;
learning, memory and attention deficits; cognition disorders; neurodegenerative
diseases; demyelinating diseases; addiction to drugs and chemical substances including

15 cocaine, amphetamine, ethanol and nicotine; tardive diskinesia; ischemic stroke;
epilepsy; stroke; stress; cancer; psychotic conditions, in particular depression, anxiety or
schizophrenia; inflammation; and autoimmune diseases. In another particular
embodiment the disease is pain, preferably neuropathic pain, inflammatory pain or other
pain conditions involving allodynia and/or hyperalgesia.

20 Another aspect of this invention relates to a method of treating or preventing a
sigma receptor mediated disease which method comprises administering to a patient in
need of such a treatment a therapeutically effective amount of the pharmaceutical
composition of the invention. Among the sigma mediated diseases that can be treated
are diarrhoea; lipoprotein disorders, migraine; obesity; arthritis; hypertension;

25 arrhythmia; ulcer; cognition disorders; addiction to chemical substances such as cocaine
dependency; tardive diskinesia; ischemic stroke; epilepsy; stroke; depression; stress;
pain, especially neuropathic pain or allodynia; psychotic condition; or cancer. The
compounds of the invention can also be employed as pharmacological tool or as
anxiolytic or immunosuppressant.

30 The following examples are given only as further illustration of the invention,

they should not be taken as a definition of the limits of the invention.



Exanpl e 013 Pattern +/- Exanple 014 (Conparative) Pattern +/+ Exanple 015
(Conparative) Pattern -1- Exanple 016 API-001 120 g 124.5 g 109.5 g 135 ¢
Lact ose mwochydwatse 0 g 10.5 g 10.5 g 0 g Gel ucire 44/ 12CPEB2®0/0682231 g 24 ¢
15 g Total weight 150.0 g 159.0 g 144.0 g 150.0 g Binder content 20% 15. 1%
16. 7% 10. 0% WD 2011/ 064296PCT/ EP2010/ 09?213 29

EXAMPLES

The following abbreviations have been used:

API-001 - 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-pyrazol-3-
5 yloxy]ethyl} morpholine hydrochloride
PEG 8000 - polyethylene glycol having a molecular weight of 8000

Starch 1500 - partially pregelatinized maize starch
Avicel® PH-101

high purity microcrystalline cellulose of 50 pm particle

size
10 (FMC Corp, Delaware, US)
Avicel® PH-102 - high purity microcrystalline cellulose of 100 pm particle
size
(FMC Corp, Delaware, US)
Surelease™ - aqueous cthylcellulose dispersion (Colorcon, BPS

15 Holdings
LLC, Pennsylvania, US)

Gelucire® 44/14/PEG - polyethylene glycol glycerides composed of mono-, di-
and
triglycerides and mono- and diesters of polyethylene
20 glycol

1. Pellet general characteristics
Four pellet formulations containing 4-{2-[5-Methyl-1-(naphthalen-2-yl)-1H-
pyrazol-3-yloxy]ethyl } morpholine hydrochloride and different excipients (experimental
25 blocks) were prepared. For each experimental block four specific formulations
containing variable proportions of the same excipients (examples) were made.
Experimental blocks nos. 1, 2 and 3 pellets were developed by the
extrusion/spheronization process. Experimental block no. 4 pellets were developed by
the melt granulation process.
30 The following tables describe the percentage formulae compositions of each
example:

Table 1. Experimental Block No. 1. Extrusion/spheronization process.




E. Assays perforned on API-001 i medi ate rel ease pellets

Representati ve nenbers of each experi nental

vari ous paoandies®s | n some cases al

bl ock were
I mpurities,

t est ed.

In the first test,
di ssolution profiles at pH

t he menbers of ea®hTEPRPEVIOHEMS a

the pellets’

appear ance,
?%5.5 and pH 6.8 at 15 m nutes were

%

bl ock were assayed according to

assayed. See Table 5. The second anal ys assessed their particle size, %
roundness, % KF and yields after a 500-1400 |lam sieving process. See Table
6. The thifd assay exam nefl theicpett etls' Paticssol-ut|i dattemot/itl és Badian -kar yi ng
pH conditi pns. See Fi gure [1.Exampldobl e B&HM@EO@% f Branap0F anEsampls P4 %
t ot al |n‘pu - ies—and 9% dissolution—at nl—l 5§ andpH 68 Exan\%!e
Assay@bTotafdﬂﬁ@&rltles (') 0 %iééblutlongﬁﬂdélle bugféﬁ’soluti§ﬁ4d% pH 5.5
at 15 mn. ation prpfit ffer; sofggd,on , 8 at
Plg’gﬁ&sdgb P 2. 93)" 5,
99. 04 <0. 0¥ 85.5 002 --| 003798. 49 <0 0%955 54 %9004 97.75
<0. 08 96. 13A8%cl PIAS097. 08 <0. (9670/94. 96 89.A7% 7.7% 9.7%
Purified water | = - | - | - | -
Ratio PEG/MCC 3.345 1.571 1.980 2.655
Table 2. Experimental Block No. 2. Extrusion/spheronization process
Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 005 | Example 006 | Example 007 | Example 008
API-001 87.4% 87.4% 85.4% 89.4%
Starch 1500 3% 4% 4% 3%
Avicel” PH-101 3% 4% 4% 3%
Lactose monohydrate 6.6% 4.6% 6.6% 4.6%
Water | e e e e
Ratio Starch/MCC 1.0 1.0 1.0 1.0
5 Table 3. Experimental Block No. 3. Extrusion/spheronization process
Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 009 | Example 010 | Example 011 | Example 012
API-001 87.4% 87.4% 85.4% 89.4%
PEG 8000 2.9% 4.9% 4.9% 2.9%
Avicel® PH-102 9.7% 7.7% 9.7% 7.7%
Surelease® | = | | |

10

The pellet core was modified by adding Surelease® ethylcellulose aqueous

dispersion 25% dry to enable core release control.



006 98.65 <0.07 96.17 87.9 007 98.20 <0.06 97.60 81.7 008 96.75 <0.04 95.56
89.5 009 96.05 <0.07 88.44 67.3 010 96.00 <0.08 82.73 67.8 011 96. 30 <O0. 07

81. 31 67.8W0Qa/®F2990 <0.10 77.91 68.9 PCT/EP2010/068213
25
Table 4. Experimental Block No. 4 . Melt granulation process.
Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 013 Example 014 | Example 015 | Example 016
(Comparative) | (Comparative)
API-001 80.0% 78.3% 76.0% 90.0%
Lactose monohydrate 0.0% 6.6% 7.3% 0.0%
Gelucire® 44/14/PEG 20.0% 15.1% 16.7% 10.0%
2. Description of General Processes
a) Extrusion/spheronization process
5 The experimental blocks nos. 1, 2 and 3 pellets were prepared according to the

following protocol:

1) Blend/Granulation

A 900 ml volume vessel was used. A batch mixture size of 150 g was prepared.
The batch mixture was blended and granulated utilizing a high shear mixer under the

10 following parameters:

Parameters Blend Granulation
Impeller speed 800 rpm 1100 rpm
Chopper speed - 3000 rpm
Blend/massing time 2 min Aprox. 4-6 min
Liquid granulation (water + PEG 8000) - Aprox. 30-34 min (6 ml/min)

2) Extrusion
The granules obtained from the preceding step were shaped into long rods or

extrudates. The extruder was set at a 50-70 g load and a 50 rpm screw speed. A 1.0 mm

15 die was used.

3) Spheronization

The extrudate from the preceding step was shaped into spherical pellets with a
spheronizer. The extruder was set at a 50-70 g load and a 2000 rpm plate speed for 4
minutes. A 3.25 mm plate was utilized. A 2.0 mm plate could be utilized alternatively to

20 increase productivity. The addition of MCC as lubricant during the spheronization

phase was optional.

4) Drying



013 -- -- -- -- 014 -- -- -- -- 015 98.40 <0.08 105.8 86.0 016 95.60 <0.11
93.29 80.7 Table 6. Values for nedia particle size, %roundness, % Kf and
yi el ds afwenroslieyiong process 500-1400 gm WO 2011/ 064296PEPLEHPAGRO3 068213
30 Exanple Particle size nedia (gm (N Kf I HO001 981.1 0.73 1.01 002 --
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The pellets obtained from spheronization process were dried in a fluid bed dryer.
The dryer was set at a temperature of 55 °C for 15 minutes.
5) Sieving
After drying, the pellets were sifted through a 0.5-1.4 mm sieve.
5 b) Melt granulation process
Experimental block no. 4 was prepared according to the following protocol:
1) Blend/Granulation

A 900 ml volume vessel was used. Batch mixture sizes of 144 to 159.0 g were

prepared. The batch mixtures were granulated utilizing a high shear mixer under the

10 following parameters:

Parameters Blend Granulation
Impeller speed 1200 rpm 800 rpm
Chopper speed 300 rpm 1400 rpm

Blend/Massing time 10-15 min 10-15 min

The mixtures were then heated at 55 °C in a bowl jacket for approximately 10 to
15 minutes. The binder melted when the mixtures reached a temperature of 45-55 °C.
2) Pelletization
15 The granules obtained from the preceding step were cooled at 5 °C in a bowl
jacket for approximately 10 to 15 minutes. The pellets formed when the granules
reached a temperature of 25 °C.
3) Sieving
After cooling, the pellets were sifted through a 0.5-1.4 mm sieve.
20

A. Preparation of experimental block no. 1 pellets

Formulation mixtures were prepared by dissolving PEG 8000 in purified water

16.6% (25ml) to obtain a binding solution. This binding solution was added to a mixture

of API-001 and Avicel® PH-102 microcrystalline cellulose in the granulator, and the

25 mixture kneaded until granulation end point. The granules were extruded, spheronized
and dried according to the extrusion/spheronization general protocol. The resulting
pellets were sifted with 0.5-1.4 mm sieve to obtain formulation mixtures with the

following content specifications:



003 999.4 0.65 1.04 004 914.0 0.54 1.03 005 928.9 2.1 10.4 006 925.9
0.87 1.04 007 937.6 1.37 1.00 008 922.8 1.39 1.04 009 1010.1 0.45 1.03 010
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Experimental Block No. 1. Extrusion/spheronization process
Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 001 Example 002 Example 003 Example 004

API-001 131.1¢g 131.1¢g 128.1¢g 134.1¢
PEG 8000 435¢ 735¢ 735¢ 435¢
Avicel® PH-102 1455 g 1155¢g 1455 g 1155¢g
Water (25 g) (25 g) (25 g) (25 g)
Total weight 150 g 150 g 150 g 150 g
Binding solution 2935¢g 3235¢g 3235¢g 2935¢g
% water 16.60% 16.60% 16.60% 16.60%

10

Binding solution was adjusted after the first granulation trial.

B. Preparation of experimental block no. 2 pellets

Purified water 10.6% (16 ml) was used as a binding solution. API-001, Starch

1500, Avicel® PH-101 microcrystalline cellulose and lactose monohydrate were

blended in the granulator and the mixture kneaded until granulation end point. The

granules

were  extruded,

spheronized  and

dried

according

to the

extrusion/spheronization general protocol. The resulting pellets were sifted with 0.5-1.4

mm sieve to obtain formulation mixtures with the following content specifications:

Experimental Block No. 2. Extrusion/spheronization process.

Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 005 | Example 006 | Example 007 | Example 008
API-001 131.1¢g 131.1¢g 128.1¢g 134.1¢g
Starch 1500 45¢ 6.0¢g 6.0¢g 45¢
Avicel® PH-101 45g 6.0 g 6.0 g 45g
Lactose monohydrate 99¢ 69¢g 99¢g 69¢g
Water (16 g) (16 g) (16 g) (16 g)
Total weight 150 g 150 g 150 g 150 g
Binding solution 16 g 16 g 16 g 16 g
% water 10.66% 10.66% 10.66% 10.66%

Binding solution was adjusted after the first granulation trial.

C. Preparation of experimental block no. 3 pellets
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microcrystalline cellulose were blend in the granulator, and the mixture kneaded until

granulation end point. The granules were extruded, spheronized and dried according to

5 the extrusion/spheronization general protocol. The resulting pellets were sifted with 0.5-
1.4 mm sieve to obtain formulation mixtures with the following content specifications:
Experimental Block No. 3. Extrusion/spheronization process.

Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 005 Example 006 | Example 007 | Example 008
API-001 131.1¢g 131.1¢g 128.1¢g 134.1¢g
PEG 8000 435¢g 735¢g 735¢g 435¢g
Avicel® PH-102 1455 g 1155¢g 1455 g 1155¢g
Surelease” g (8.5g) (8.5g) (8.5g)
Total weight 150 g 150 g 150 g 150 g
% Surelease” 22.64% 21.38% 21.38% 21.38%
Binding solution was adjusted after the first granulation trial.
10 D. Preparation of experimental block no. 4 pellets
API-001, lactose monohydrate and Gelucire® 44/14/PEG were combined. The
resulting mixture was heated in a bowl jacket at 55 °C for aprox. 10-15 min. The binder
melted when the mixture temperature was about 45-50 °C. The resulting granules were
cooled down in a bowl jacket at 5 °C for aprox. 10-15 min. The pellets were formed
15 when the granules reached 25 °C. The pellets were sifted with a 0.5-1.4 mm sieve to

obtain formulation mixtures with the following content specifications:

Experimental Block No. 4. Melt granulation process.

Pattern -/+ Pattern +/- Pattern +/+ Pattern -/-
Example 013 Example 014 | Example 015 | Example 016
(Comparative) | (Comparative)

API-001 120 g 1245 ¢ 1095 ¢ 135¢
Lactose monohydrate 0Og 105¢g 105¢g 0Og
Gelucire® 44/14/PEG 30¢g 24 g 24 g 15¢
Total weight 150.0 g 159.0 ¢ 144.0 g 150.0 g
Binder content 20% 15.1% 16.7% 10.0%
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tested. In the first test, the pellets” appearance, % impurities, dissolution profiles at pH
5 5.5and pH 6.8 at 15 minutes were assayed. See Table 5. The second analysis assessed
their particle size, % roundness, % KF and yields after a 500-1400 um sieving process.
See Table 6. The third assay examined the pellets’ dissolution profiles under varying pH
conditions. See Figure 1.

Table 5. Values for appearance assay, % total impurities and % dissolution at pH 5.5

10 and pH 6.8.
Dissolution Dissolution
Frunple Sy e Impf;r)fg}es% s};ﬁ%fnb;tff)egl gl?lglsnb;tf;egl
55at 15 min. | 6.8 at 15 min.

001 99.04 <0.07 97.00 85.5
002 -- -- -- --

003 98.49 <0.07 95.56 87.9
004 97.75 <0.08 96.13 89.2
005 97.08 <0.06 94.96 89.4
006 98.65 <0.07 96.17 87.9
007 98.20 <0.06 97.60 81.7
008 96.75 <0.04 95.56 89.5
009 96.05 <0.07 88.44 67.3
010 96.00 <0.08 82.73 67.8
011 96.30 <0.07 81.31 67.9
012 97.00 <0.10 77.91 68.9
013 -- -- -- --

014 -- -- -- --

015 98.40 <0.08 105.8 86.0
016 95.60 <0.11 93.29 80.7

Table 6. Values for media particle size, % roundness, % Kf and yields after sieving

process 500-1400 um.
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007 937.6 1.37 1.00
008 922.8 1.39 1.04
009 1010.1 0.45 1.03
010 950.9 0.43 1.01
011 995.3 0.53 1.05
012 981.8 0.44 1.05
013 -- -- --

014 -- -- --

015 1030.6 0.52 1.03
016 964.0 0.15 1.01

F. API-001 release optimization by varying formulation parameters

A full factorial design (2x2x2x2) study was performed over formulation mixtures
with percentage compositions of examples nos. 001, 002 and 004. The purpose of the
5 study was to determine the effect of changes in certain selected variables over the
pellets’ rates of release. The assayed variables were:
a) ratio of excipients,
b) % binding solution,
¢) spheronization speed, and
10 d) spheronization time.

The ranges of the study variables were defined as follows:

Factorial code 1 0 -1
Designation Variable High value Middle value | Low value
X1 Ratio of excipients 3.345 2.655 1.571

MCC/PEG 8000
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3.345-21.3% 800rpm 2min 87.4% 3 001 ++++ 1 1 1 1 3.345-21.3% 1800rpm6 nin
87.4% 4 080 2011/06429¢ -1 -1 -1 1.571-18. 7% 800r pm 2mi n 87 PC¥FEP2010/068213
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X2 Binding solution 213% (32 g) |20.0% (30g) | 18.7% (28g)
X3 Spheronization speed 1800 rpm 1500 rpm 800 rpm
X4 Spheronization time 6 min 4 min 2 min

For comparison and analysis purposes the formulation mixtures prepared
according to examples nos. 001, 002 and 004 were assigned factorial codes 1, -1 and 0,
respectively.

5 The examples nos. 001, 002 and 004 formulation mixtures were processed
according to the extrusion/spheronization protocol above. The following protocol
modifications were performed:

During the blend granulation step, batch mixtures of 150 g were prepared. The
batch mixtures were blended and granulated utilizing a high shear mixer under the

10 following parameters:

Parameters Blend Granulation
Impeller speed 500 rpm 1000 rpm
Chopper speed - 3000 rpm

Blend/massing time 1 min Aprox. 4-5 min
Nozzle - 04 mm
Spray rate - 6 ml/min

Afterwards, the granules obtained from the preceding step were shaped into long

rods or extrudates with a laboratory extruder. The extruder was set at a 150 g load and a

50 rpm screw speed. A 1.0 mm die was utilized. The resulting extrudates were shaped

15 into spherical pellets with a laboratory spheronizer. For this step, the extruder was set at

a 150 g load, variable plate speed and variable spheronization time. A 2.0 mm plate was

utilized. Then, the pellets obtained from spheronization process were dried in a 5-liter
fluid bed dryer. The dryer was set at a temperature of 55 °C for 15 minutes.

The API-001 release profile of the various pellet formulations prepared for the full

20 factorial design (2x2x2x2) study were assayed at 10 and 15 minutes after dissolution.

Table 7 illustrates the parameters applied and results obtained at 10 minutes from

dissolution:
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Table 7. Values for ratio of excipients, % granulation liquid, spheronization speed,

spheronization time and % dissolution at pH 5.5.

10 min
A | Ex Pattern X1 X2 X3 X4

release
1 ({001 |[+++— 1 1 1 -1 | 3.345-21.3%-1800rpm-2 min 87.4%
2 {001 |++— 1 1 -1 -1 | 3.345-21.3%-800rpm-2min 87.4%
3 1001 |[++++ 1 1 1 1 |3.345-21.3%-1800rpm-6 min 87.4%
41002 |— -1 -1 -1 -1 | 1.571-18.7%-800rpm-2min 87.4%
51004 |0000 O 0 0 0 |2.655-20%-1500rpm-4 min 89.4%
6 1002 |—++ -1 1 -1 1 | 1.571-21.3%-800rpm-6 min 87.4%
7 1001 |[+—+— 1 -1 1 -1 | 3.345-18.7%-1800rpm-2min 87.4%
8 1001 [+—+ 1 -1 -1 1 | 3.345-18.7%-800rpm-6min 87.4%
91002 |—— -1 1 -1 -1 | 1.571-21.3%-800rpm-2min 87.4%
10 1002 |—+ -1 -1 -1 1 | 1.571-18.7%-800rpm-6min 87.4%
111002 |—++ -1 1 1 -1 | 1.571-21.3%-1800rpm-2min 87.4%
121002 |—++ -1 -1 1 1 | 1.571-18.7%-1800rpm-6min 87.4%
13 1004 |0000 O 0 0 0 |2.655-20%-1500rpm-4min 89.4%
14 1 004 | 0000 O 0 0 0 |2.655-20%-1500rpm-4 min 89.4%
151002 |—+— -1 -1 1 -1 | 1.571-18.7%-1800rpm-2min 87.4%
16 | 001 |[+—++ 1 -1 1 1 |3.345-18.7%-1800rpm-6min 87.4%
17 1004 |0000 O 0 0 0 |2.655-20%-1500rpm-4min 89.4%
18 | 001 |[+++ 1 1 -1 1 |3.345-21.3%-800rpm-6min 87.4%
191001 |[+— 1 -1 -1 -1 | 3.345-18.7%-800rpm-2min 87.4%
20 [ 002 | —+++ -1 1 1 1 |1.571-21.3%-1800rpm-6min 87.4%

Over more than 85% of API-001 was released after 15 minutes in all cases.

3. Invitro release profile

API-001 has a pKa 6.8, being a weakly basic drug and having a solubility
strongly influenced by pH of the medium. As may be appreciated from the pH solubility
profile shown in figure 2, solubility of API-001 is decreasing when is increasing the pH

10  of the medium.
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It is known that the use of microcrystalline cellulose (MCC) in pellets
manufactured by extrusion can modify the release profile, delaying the release of the
drug, especially for poorly soluble compounds (Duckic et al, “Production of pellets via
extrusion-spheronisation without the incorporation of microcrystalline cellulose: A

5 critical review” European Journal of Pharmaceutics and Biopharmaceutics, vol. 71. no.
I, 2009; Kranz et al. “Drug release from MCC- and carrageenan-based pellets:
Experimental and theory” European Journal of Pharmaceutics and Biopharmaceutics,
vol.73, no.2, 2009).

However, surprisingly in vitro drug release studies performed at different pH

10 (acid HCI 0.IN pH 1.2, buffer solution pH 5.5 and buffer solution pH 6.8) show a fast
release rate; independently of the solubility of API-001, more that 80% of drug is
dissolved at first 15 minutes. The presence of MCC in the pellet composition does not
prolong drug release rate, even when it is used at a medium buffer solution pH 6.8,
equivalent to in vivo intestinal pH, where solubility of API-001 is extremely low 0.6

15 mg/ml (poorly soluble compound). Therefore, it is expected that the extrusion-
spheronization pellets of the invention to be absorbed over all the intestinal tract.

Figure 3 represents the influence of drug solubility in the in vitro release profile
of extrusion-spheronization pellets of API-001 (Sink conditions were maintained during
all the study). In concrete, the tested formulation contained: 86.6% API-001, 2.9%

20 PEGS8000 as a binder and MCC 10,5% as a filler or aid for extrusion process.

4. Long term stability
The formulation developed made up of extrusion spheronization pellets with a
high drug loading of 86.6% surprisingly maintains a fast release profile at long term
25 stability studies under ambient at 25°C/60%HR and stress conditions 40°C/75%HR,
showing a fast drug release rate, more than 85% is delivered at first 15 minutes. The
presence of MCC in extrusion-spheronization pellets does not retard or prolong drug

release rate of API-001 in long term stability studies performed at 6 month.

30 Figure 4 represents a comparative in vitro release profile of extrusion-
spheronization pellets of API-001 under the following conditions: paddle speed 50 rpm,
medium HCI 0.1N pH 1.2, volume 900 ml (Sink conditions were maintained during all
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the study). In concrete, the tested formulation contained: 86.6% API-001, 2.9%
PEGS8000 as a binder and MCC 10,5% as a filler or aid for extrusion process.
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CLAIMS

1. A pharmaceutical composition comprising (i) a compound of formula (I) as the active

pharmaceutical ingredient:

()
wherein
R; is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,

10 substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted non-aromatic heterocyclyl, substituted or unsubstituted aromatic
heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -
C(O)NRgRy, -CH=NRg, -CN, -ORs, -OC(O)Rsg, -S(O)-Rg, -NRsRg, -NRsC(O)Ry, -
NO,, -N=CRgRo, and halogen;

15 R; is selected from the group consisting of hydrogen, substituted or unsubstituted
alkyl, substituted or unsubstituted cycloalkyl, substituted or unsubstituted alkenyl,
substituted or unsubstituted aryl, substituted or unsubstituted arylalkyl, substituted
or unsubstituted heterocyclyl, substituted or unsubstituted heterocyclylalkyl, -
CORs, -C(O)ORg, -C(O)NRsRy, -CH=NRs, -CN, -ORs, -OC(O)Rs, -S(O)-Rs, -

20 NRsRg, -NRsC(O)Ry, -NO,, -N=CRsRy, and halogen;

R; and R4 are independently selected from the group consisting of hydrogen,
substituted or unsubstituted alkyl, substituted or unsubstituted cycloalkyl,
substituted or unsubstituted alkenyl, substituted or unsubstituted aryl, substituted or
unsubstituted arylalkyl, substituted or unsubstituted heterocyclyl, substituted or

25 unsubstituted heterocyclylalkyl, -CORg, -C(O)ORs, -C(O)NRgRo, -CH=NRg, -CN, -

ORs, -OC(O)Rs, -S(O)-Rs, -NRgRo, -NRsC(O)Ry, -NO,, -N=CRsRy, and halogen,
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25 2. A pharmaceutical composition according to claim 1, wherein the pharmaceutically

acceptable excipient is a diluent or binder, preferably selected from:
- inorganic phosphates, preferably selected from calcium and sodium phosphates;
- sugars, preferably selected from hydrated or anhydrous dextrose, sucrose, galactose,
maltose, lactose;
30 - polyols, preferably selected from sorbitol, xylitol, manitol;
- natural polymers, preferably selected from

- polysaccharides, such as dextrates, maltodextrin, pectin, carrageenan, chitosan;
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unsubst i t ut ed medhde F‘ yIErQpropy €1 C( 0) OR8, - C(0) NR8R9, - CH=NRS,

-CN, -O0OR8 NGIERB and
halogen ﬁﬁg%gﬁéﬁ%é$ﬁgg§%ﬁ§g%§% se 8§?§§@$£9%§@%%mg§%ﬁ%ﬁconS|@?lng of
hydr ogen, subs&mdlgwmbHM£ um&mb&tdimbed)ahkyjmmsmhshnﬂumeammh unsubsti t ut ed

cycl oal kyl, substituted or un t|t e | ken bst tuted
oot K L et R PASEORT (HPRHLY SHReCHsEP T Phl ViU Robgre Coiahyigted or

bstit bstituted
ﬁgfgrgc;cluy oh%Bﬁfeﬁgl’&l%)gllyc&%?%rideuf)%?etﬁklleg@b}ﬂﬁé’ S :\I Rg e TN
-0C(0) R8, -~8¢dy, m@ferabNR@ﬁgcte NRBC{c0)iRg, acde@Qflc acii GRaRde aadadaﬁ@mcoqech WO
2011/ 06 96PCT/EP 010/ 068213, 36 Qr t.oget her, f or W th the ro to
o oh iy ATy s SRR e By et SEERER AR M hirdid GoRA ST b ephl,

or a fused psbisdstdattt€dg ?éer@ﬂ%ﬁﬂ&‘étdﬂ sihedtch ey Qeied, Wiy@r Jﬂulﬁhheﬁﬁe apElcdrfl ar e
i ndependently selected tromthe group consisting of hydr ogen,

substi t ut ednBOsigaEishst i t ut ed al kyl, substituted or unsubstituted

cycl oal kyl t enyl, substituted or
unsubstltut§§%H§£+f&£§% gﬁ?hgﬁgﬂﬁﬂsﬁﬁéﬁgmgi uted arylal kyl, substituted or
unsubsti t utcethikietesnayefl yl , substituted or unsubstituted heterocyclylal kyl,
-COR8, -C(0)OR8, -C(0) NR8R9, -CH=NR8, -CN, - OR8, -0C(0)R8, -S(0)-R8,
-NR8RQ,“1NR8C(O)R9 -NO2, -N=CR8R9, and hal ogen; 10O together form wth
the nitrogen Aahgﬂh{agel}'ﬁﬂhpfbtgé}% iofl a?ccﬁltdtn%ctbeglam@ 25 W?l%félﬁ ‘tﬁeeﬁihagﬁlaceutlcal
unsubstituted heterocycly oup; niIs 3’

or 3; 15RO agewghtaRe exapiestcis ummanbﬁdemﬂﬁqogemaﬁheUWfhommdhEmQKDWpﬂdomsgstlng

of hydrogen, tituted o uns bstlt ted al k subst e
ohsubat | CupsiCRRE! BB aR iRt bRt AuibhyeR BB Myl 2Bttt ut ed
or unsubst izethedwa %k bet%@ﬁtm()@”aﬁdj 9000; Laaa%gtdtﬁmxﬁoglpﬁﬂ%m@mé Wreferably

substituted or unsubstituted al koxy, substituted or unsubstituted aryl oxy,
and haI%beﬁMHQﬂGPb@XUhéﬁwﬁdGUKm@@Whvth@@@%tabIe salt, isoner, prodrug or
solvate thereof; and (ii) at |east a pharnaceutlcally acceptable exci pi ent,
wherein the active pharmaceutical ingredient is present in an amount of at
| east 80% af AtgiRarth&detlicdicympBlight abrdifetoCTARSI dri N hichSfuRherAromprises an

phar maceuti cal conposition according to claim1, wherein the

phar maceut ic¥@Piopt seledpd diont thoxgliogp evpsiptéingaot disuiegransy, briensts, phssiziseibl y
sel ected frg ﬂylefnorganlc phosphat es, preferably selected from cal ci um and
sodlun1phosp tes sugars, preferably selected from hydrated or anhydrous
dextros¥ sucrose, gal actose, naltose, |actose; 30 - polyols, preferably

sel ected fron1sorb|tol xylitol., manitol; natural polyne erably
sel ected fromP %@P%&%WBFI}PB%‘EO“ 4¢ORding tyast PraYieus Cw’t%@'@ﬁﬂ% infhe gt i n,

car r ageenanyf G| PSR Rhule, WRa & AA 106 ARRERET/ FRRI0{RB&2 L sule, micro sphere or

matrix.

30 6. A pharmaceutical composition according to any previous claim, which is formulated

for immediate release.



37 cyc lo dextrins ; «cellulose or cellulose derivatives, preferably
selected frommcrocrystalline cellulose, mcrofine cellulose, sodium

car boxynmewbybiioshioal ose, hydroxypropyl methyl cel | ul ose, PayoPexipps52D3 |

cellul ose; 5- starch or starch derivatives preferably selected from

pregel atini zed starch, sodiumstarch glygollate, naize starch, potato
starch, rice starch, wheat starch; synthetic polyners, preferably selected
fron1ponV|nylpyrrolldone polyethylene gl ycol, pol yethyl ene gl ycol

gl yceri de, o‘métaﬁw@u@caﬁomosma@u worcbn@t@raamwe@@uéé{ g, Mheraipelt iihi ¢
acid, citri I X | i

exci pients Sgﬁ?% er gﬁi{/@ sse édjo élgs{ﬁgﬁ{t%%gg%gtpé%grabﬁry%l Ctéd? IHH:O

pal m t ost eancaliy, gl ycer ol esters of saturated fatty esters, glyceryl
behenate, glyceryl no no stearate; guar gum xanthan gum coll oida

silicon dioxide; or mxtures thereof. 15 3. A pharnmaceutical conposition
accordi te0 c i : : t is
sel ected f rorj?I @gg}agesugmpr e ﬂé‘)rsfggﬁf%@ﬁﬁ% %hgﬁ?éaqtl%%saég%ﬁfhﬁ%ﬁg%g%g g{labl y
m cr ocr yst allyl,mecfemblyuH@s epetistlar ch; pol yet hyl ene gl ycol, preferably with an
aver age wei ght between 7000 and 9000; and pol yet hyl ene egcoI gl yceri de,
preferably 20 |auroyl polyoxylglyceride; or mxtures thereof. 4. A

phar maceut ioca m@&ﬁfbamnﬂfo@%wa@gmhﬁlg%aah%r&l@ﬁs Sain\Ri ieheih WL IRIR,
conprises an eXC|p|ent sel ected fromthe group consisting of disintegrants,

| ubricants arq)méqundﬁmbmlecmdcﬁdm hilegen, ozbaIO&ymopmcﬂMt&m with tl@mlpml tion
accor di to an eyious cl whi.ch i s, in the for r anul e,
pead, -t Ror erolthib PR ufdrert sl LR Tl RusdBr PR B el &S, AT X
WO 2011/ 064:2&6Bﬁﬂdtﬂﬁ&@@&ﬂﬁ&ﬁ&&@teaBetzrocﬁclph@b iceutical conposition
according to any previous claim wherein RL is selected fromH or
substituted or unsubstituted alkyl, preferably it is selected fromH or

wheroi 1 Re 05 RARREREEH SAboGATP AR AR FERPERLRA, LR N ALER iR & =1
conposi ti onrasc elkel gn@uppprafeyamy EKHyQUB“ wigathnl withehehitroldn atosh waich they

i ndependently se ted fro hal oal kyl , or tqogether form wth
the phehyl a&%atwlaiff; forgm M}l@ﬁwﬁ@yr &Psél%éttl tpigdpsPr oamembergd %ﬁt@gqqwa gEpupy
unsubst i tu;? Sebi| a QPR 0f ulBE RO RY. BpertiftDShELUEED-y1 or

het er ocycl group. %arnaceutlca conposition according to any
previ ous cmanpmﬂmhe#ghyoa5 and R6 are an al kyl group, preferably ethyl; or,
together with the nitrogen atomto which they 15 are attached, forma
substituted or unsubstituted 5- or 6-nmembered heterocyclyl group,

preferably 1@ Al{hfairm&déhﬁéjal%nipaﬁtul&& hédovdigd tcpﬁﬁ}l‘ ﬁllelvﬂiuﬁl Rlaim! RBEcH h active
pi perazi ne-4-yl or norpholine-4-yl grou A phar maceutical conposition

accor di#y tbammagciceli mgeedidnai m Whélr{a?I- -M@&lyédt@v@ltnajetpﬁafrlhﬂdwam B-

di t (i 5- Met hyl h H
oy et fihe” ML b AR AT GRSl RERGERY the |

the hydr ocmlyafdcﬂﬁ)rﬁialstalt & a Sls@k vaherédrud tiresht ug t her eof . 12. A
pharmaceuti cal conposition according to any of clains 1-11, for use as a 25
medi cament. 13. A pharnmaceutical conposition according to any of clains
1-11, for e r r rac | at ed
di sease or goruitir et BRpotfioR BRMIRTIE o) & S LITa0! S ¥
claim 1B whelieinent.he di sease is selected fromthe group consisting of

di arrhoea; lipoprotein disorders; mgraine;, obesity; arthritis;
hypertension; arrhythma; ulcer; learning, nenory and attention 39
deficits: qaoni bhamAbapuriesmpofidl QUSAEREBlinyCoALARRS TSI, ABMISL N3k NG
di seases; addiction to rugs gnd chem cal “substances i ncl udi ng cocai ne,
anphet am nétca@dnanoprophyaxis 06# sigera re@pthirvecdiitsk dinese ar corslitiveni ¢ st r oke;
epi | epsy; stroke; stress; cancer; psychotic conditions, preferably
depression, anxiety or schizophrenia; inflanmation; or 5 autoi mmune

di seasex) 13, A\ PEARIREEM | ©RkpoSRIBROSICHIM) 36 Cdifi NY, thihepbial tht Udscalbiey ei n
the disease is pain, preferably neuropathic pain, |nflannatory pai n or

ot her pain seloptail t frems thengrsiupi n(glsasltm@d@/ﬁ]daar@nda,ohpqrgrp@naldge@sdeas migraine;

obesity; arthritis; hypertension; arrhythmia; ulcer; learning, memory and attention
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deficits; cognition disorders; neurodegencrative diseases; demyelinating discases;
addiction to drugs and chemical substances including cocaine, amphetamine, ethanol
and nicotine; tardive diskinesia; ischemic stroke; epilepsy; stroke; stress; cancer;
psychotic conditions, preferably depression, anxiety or schizophrenia; inflammation; or

autoimmune discases.

15. A pharmaceutical composition according to claim 13, wherein the disease is pain,
preferably neuropathic pain, inflammatory pain or other pain conditions involving

allodynia and/or hyperalgesia.



