1 New conmpositions of 1-[2-(2,4-dinethyl-phenylsulfanyl)- phenyl] piperazi ne
Field of the invention The present invention relates to pharnaceuti cal
conposi t iwoeoarprissi ng 14242, 4- di met hyl - phenyl sul f any prrpheawldspiiper azi ne
and pharmaceutically acceptable acid addition salts thereof Background The
conpound 1-[2-(2, 4-di net hyl - phenyl sul fhny1) - phenyl ] pi per azi ne was first
disclosed in the international patent application published as WD

03/ 029232. Subsequent applications WO 2007/ 144005, WD 2008/ 113359 and WO

2009/ OGZSWi scl ose addl tq__fo,Eﬁﬂgs‘ggﬁn%myra%euﬁ)hgahany ositions and

processes
1-[2-(2, 4pb|emtl}Wpepwm sul fany1) - phenyl ] pi per azi ne and phar maceutical ly
acceptable acid addition salts thereof is referred to as "Conpound |" or

"Conpound | XX'" when reference to the specific XX salt of Conmpound | is
desired. Conpound | has been shown to have a uni que pharnacol ogi cal profile
bei ng a SFielépktheinventioant agoni st effects at 5HT3recept ors4.5nM,

agoni st efrh@gﬁéelﬁanv%hﬁé&dlﬁ@seteg%ﬁne(cgﬁiw c&RfMomRImpAkinRi1t[RL(Y 4ef f ect s on

the serotonin transporter 5.4n Soc. Bi ol . Psych. ~64th annual
meet i ng, Nayethy- pbsnylﬂdfagyk)axh@@ﬂheperam hap@@«teeltlcaim]ceptﬂdda@donal ly,
Conpound ad(p,[aons (‘fl inical in vivo studies shown to produce significant

i ncreases 1 n ace I ceh al'i ne, nor epi nephri ne, dopam ne, and serotonin in
brain regions assom ated with nood regulation. [Wirld Federation of

Soci et i eSBﬁcklg'rolm'gd cal Psychiatry, 9th World Congress of Bi ol ogi cal

Psychi atr 28 Jun Parl ance Post er 05]. Based on
t he phar n%lé% 0g Ta @ydlm%gﬁ %S %fang Bjéan}glpe%er%ZIH%waS ??Sgctl ve in the
t r eat ment digtlosaadd tied ﬁlwr@baroﬁal @mhap@wd&mpmisbm asBW0 €3/§2923nd al so usef ul

in the treatnment of cognitive inpair ain. This notion aP ears to
be suppor P s Y ACEA awor?&sgﬁtléas% o Eohdbtic Whi ch
shows t hay; ‘i’onal ﬁ's%?fgﬂll RufO ¢ &@ S'Stl&ﬁ.a%é H[a iRLgfat ed and
ef ficaci ous | n t e treat of maj or gpr essive di sor nerican

Psychi at r Fronf\Bsroon, dt| 29(@ 4- dﬁ%ﬂl@rl,@hamga$ulﬁthglt)+pmgmyl]lfﬁpezézm&md 2009, San
Fransi sco, ., USA Poﬁlﬁ NR4 - 02 Tr e?dﬁqgl‘}?c}f depressed patients

with anti PRAERREQNiS ssaccgweweag dsaéifi@@fl.selés thereg f‘é“aﬁf ePaHidhi tors (S
SRI) or sergteny oaﬂah&@éagﬁ&l%feraﬁe&@me%@&ﬁc PO &f@&ngoﬁh@h )s are

general |y associated with adverse events, such as nausea, sleep
di stur bandw,eds(é(xrumundylsha& hedni shoywnwe hett a graimg pltaela@kalicb@cammfdc peimput h

[Int.J.Ps cin, Prac 10,. 31-37, ._Lowerin e am)unt severity
o "aver b B aithicet S5biaasaanaf T e SR heemRITRiNE Y sPER RN S o
obvi ous deskHE, Afeckitomi(ELs): NGO e Piahib@Bly GFRIF Ut the kétbloBaSLarpGIRI ance and
thus ultimtely inprove treatment outcone. Treat nent of depression

with the GER: SpadbxdBonBicAdnioh 64 camswakmeeting Mmdﬂakﬁa 20 ¥are@uyPR) t abl et

?51 dCIa;Snagsy(r:%d%rP%ée%%%@]dﬁéﬁﬂ%?g%%do : re;aﬁ%a‘{ % Ch 1aktsdlelr%levg‘clocoa e%r te gbl ets

was associlaivattowrdduck 8idifltansiaarcaddk heacewla&ﬁmefncga@hefphrmatc&@hmml, (4)
rel at ed adverse events, such as djarrhea, howeve n&}ea red to. increase as
did the nmﬁo@mt@mﬂﬂ%bm %l%ﬁwede\y%moa@ r%ﬂaﬂp@ erldEedarationdifsor der s

and di zzi §6§8ties of Biological Psychiatry, 9" World Congress of Biological Psychiatry,
28.June-2.July, 2009, Paris, France, Poster P-29-005]. Based on the pharmacological
profile, Compound I is believed to be effective in the treatment of mood disorders,
such as depression, anxiety, and also useful in the treatment of cognitive impairment
and pain. This notion appears to be supported by the first clinical trial reported for
Compound I which shows that Compound I dosed at 5 and 10 mg is safe and well-
tolerated and efficacious in the treatment of major depressive disorder [American
Psychiatric Association, 162™ Annual Meeting, 16-21 May, 2009, San Fransisco,
USA, Poster NR4-024].



Summary of the invention The present inventors have found that

adm ni stering 142- (2, 4-di met hyl phenyl sul f anyl) - phenyl ] pi per azi ne and

phar macewvoeallog3mecept abl e acid addition salts thereof pCCmRROLINGBOI) i N a
way so that Conpound | is not released in the stomach | owers the anount of
adverse events, and in particular the anount of A tract rel ated adverse
events. Accordingly, in one enbodinent, the invention relates to a

phar maceuti cal _conposition for oral adm nistration conprising

142- (2, 4- di net ﬁgﬂagﬂj@ﬁﬁéenr?ssﬁ RFLHHeh ﬁ&ii‘é%ﬁ%%f‘ﬁ% Hfiyaptrihiteut i cal | y
accept abl g 86hHh @4kdkk hibidbt %Séﬂ?"oﬁ@érot%ﬁin%b'n\b@ad?&ﬁﬂﬁé“f@u ein said
conposition I1s adapted so that release of said active conpound does not

t ake pl ac@himtorh@NRIpmecdenerally assotntedvetleadyethc weertts, sutteas meswt, sloep r el at es
to a methqd of treating, a.di sease, said t hod conpri si t he

adm i ot ETGHIETS SPREEREREEE oL e AL SRS SR TheiEsent | nvention 1o
a patient Wﬂ]ﬁ@%@.@ll‘)ﬁﬁ’r@z@i, 10, 31-37! PoOWELRIFRRGI tHERhourt e sRMBNS f ARelsel ates to
t he use of the conpound 142- ' ' ' ' ' o

(2, 4- di meeYApls-gbeoaiPE with diegtmenp weth nligicpesssenisne ar abviphadasae euitivall | y
acceptabl e acid addjti sal thereof in e nanuf act ur i canment
for corar Dufyin offl o Peldia’ (Pl e o 7, TRMAATIMD Gy ElraRaBE o

medi canmenbutcémadapt ed so that the rel ease of said conmpound does not take
pl ace in the stomach. 3 - I n one enbodi nent, the invention relates to
the conpound 14%eament of lepsesHAnINEh NCSR AP URERYINSET b ne and

phar mace uhhr?@&ihté.r@l%&s%%%ﬁleﬁ&@aﬁg?ﬂ{éﬁa Qo%{ift s%st%ﬂl%{i ?Qéaﬁg b1 %ﬁ% nt he
treat nent of a di sease, erein sald conpound I's 1n a pharmaceuti cal
conposi t i beenfeomparcdl [/ ddin Ryivei.r 61,1567 58d 20024 Taeatioat witlebetase cadteds ai d

conpound does not take pla in the omach. Figures Figu 1. Plasm

concent r aﬁ%EﬁS- ‘f’i‘srﬁegs‘ﬁﬁlﬁf"i? I"Vétge[%tnﬁ\”ﬁédaﬂ“ﬁbwp%ﬁ{%%‘g? Fﬁ?ﬁt@% @) f?@ﬂﬁf{) und | HBr.
B: 20 ny c@RpRUREN, diBk ad Marrfea, go@gve‘;%}%%l@ﬂltd incRhsd 36 didPtheaRintBdr SPmpound |
HBr rel eased in the proximl bow ; E: ng Conpound | HBr released in the

di st al bowlportBkalaiormal gesitatiopt feoralogenithedisordemtanddizemesne enbodi nent, the
invention relates to a pharmaceutical conposition for oral adm nistration

conprisin - 4- di ~phenyl sul f anyl) - phenyl ] pi perazi ne and

phar mceu%@ﬁﬁ]%a%%ﬂtﬁ'ﬁ%hggﬂd addition salts thereof as active conpound
erein s p awichioohhdve ta e nisteang cdimggnyt-onpound i s not

wh [ Ahdpesenp asichioonhdvs fadedthetdhdeonisteang d di2ed 2 dedimeehyd d i

rel eased in the, st h. .In particular, Compoynd | | released in, . the

ot ot nePBm e b PP e PapbefR it efmacRREY frisrledic SRR LS Deent
context, fHedbf (€bARGHM 1) th 4 Rey 56 HARCBmMpbend Nk ADERLatR! ihMkH GamecH hat _
Compound | upon administration to a SUB] ect is substantially not present in

t he st omaivarnthdiagwonteipdveservents, and ipharigudadhe ement of fd diaprelatgdn t he

st Oma‘.Ch I de%lrssese%legtg%éc%{r(mlé)ﬂ Yin! e%{nlbrolﬁlk}%ln?, tﬁee inggﬁt?ornmeﬁ?e% th g VI vo using

t echni ques such 'as"X-ray € al bat’ on, I’'magl ng, gamma scintigraphy, or

i ndeed, dphggaiacariapl dongpobitiomidhgalsddaiihictratiohn@sgpristpt IS[22(224-dioweMer
difficult to carry out in humans. A nore convenient test to determne the
presence BRenghulauAuPhenyhpipsezieshe Phamacauticgy aecgblercld addgian sedfs| ut i on

test, whi ﬁﬁréo?ﬁ?ﬁ&%%é&?gﬁr({) %Vﬁ%ﬁngﬂﬁ%@ﬂ%smphqba&a RLETTefTIAN Y

conposition Is expose m m cKki e environnent 1 n the stonach,
fol | owed kad actbecongoshddecswiot take pyos ur the snkichher pH m m cki ng t he
environment in_the small intestine.. ui ded by the pH

The assay CrLi % ef(i a are (g
in various par {sonsrerplpdinaenty thg dpventen § “YiorfemFifiot gkBeieg. dik%tanl et or a
capsul e t 9, VoftBinig e RARRGHANGE | bbb b BiHoion 8Bl Scussed
el ow.
present invention to a patient in need thereof.
In one embodiment, the invention relates to the use of the compound 1-[2-

(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine and pharmaceutically acceptable

acid addition salts thereof in the manufacture of a medicament for oral administration

for the treatment of a disease, wherein said medicament is adapted so that the release

of said compound does not take place in the stomach.



4 A useful two-stage in vitro dissolution test is as follows.

Equi pnent: Standard USP rotating paddl e apparatus; paddl e speed 75 rpm 37
C. First woagayo2diounit dose is exposed to 600 m 0.1 M BCI/m0100sbNgr S;
second stage: The unit dose is transferred to 900 mM TRI S buffer (0.6 M,
pH=6.8. A unit dose typically conprise¥ 1-50 ng Conpound I, such as 10, 20
or 30 ng of Conpound |I. Throughout this application, reference to a certain
amount of conpound | (e.g. 1-50 . is to be understqaod a ferring to an
anount of Conp qmmfgggp@ﬁmvgg%%reéﬁ?sor%@ FOMPOUATdRr 26 TRENT ae base.
In one ?”‘g@%gﬁ%ﬁﬁwlﬁ{a@éﬁ?l]@%%%ﬂe%h pROTRRSI a0 af QptaBleAlci PRI SLatigt | on
conprisin npourid I idto be adapted so that conmpound | 1s not

rel eased therqofiéorstsomaibh tichtnieas sf 4 asa@OWhesuchidsohpemdtihamm 20% such as

| ess than 10% of ¢ ound. | is released in stage 1 as defined above. In a
further oRBUBRRGHES BrpRanacE AT Eobur iR b Mg R Bl ot rat i on i s
said to bgym derdes Rotithiad pléRMRetdothadls not rel eased in the stomach if it,
in addition to the criterion above, releases at |east 20% such as at |east
30% such_as at least 50%in stage 2 as defined above after 3 hours. In a
further efi@diefent, a pharnmaceutical conposition for oral adninistration

conpri si NPigeRITP ARG conSeritaitidn P dsrofikapbRthcd apbRadmiRdRABAdf | s not
released in the stomach if it, in addition to tphe criteria above, rel eases

at | east eo9pounddHRis Baf0 meaenmppoog [ SlgHRAE: Amg eampogaobldBr woMpadlnd | in
stage 2 a fined e after. hours. ln a. furthe nbodi , a

phar mceuﬁ}gcaqm%%lﬁlgggﬁﬁrgﬂeaéegrmgl}ea[frgg nali1 rt%‘l)vsv[’J’lrEf a pglrig g%ﬁg?‘fﬁsﬁ: Irr;%ﬁﬁ:onpound | is
said to bgla@dapinatc ddtal bak1.conmpound | is not released in the stomach if it,
in addition to the criteria above, releases at |east 80% such as at |east
90% such asf Eit !;ast .95% of _conmpound..| in stage 2 as defined above after 8
hour s. Detajlgd desgription-ef YeRHON a phar maceutical conposition for
oral adm M sio atibdelimeanbe isicAgorCaimesnd phatrBaczaiich] témpesiastafl echiso t hat
conpound | is. not released in the stomach if |ess than 30% of compound | is
rel eased PYMBHshgHon ceapigng hder (Rhulwethyhpheylsubawt)-ponyteireszig apd st age 2
as define r.S: - at ot L) rel eased
in stage ghagglggeg??%%ggcacg%t\gggg 1td ear%la © osﬁllrtsg&é%rolggsagtcal%egg@@g&qgl#er%%rrpound I

i s rel easedd compdsitgen i2 adgptetbia theibaabaviec adtmpourkd] ihaotrlcased inthd n a

particul ar, enbodi nent, a pharnmaceuti cal conposition for oral admnistration
conpri si n@toaaaﬁtbﬂﬁ G S e&»‘&éﬁ&l@ Sgestng andgrpatiicylar 1 denot

rel eased faf hgesgihomach if | ess than 10% of conpound | is released in stage
1 as 5 defined above, and at |east 60%rel eased in stage 2 as defined above
after 1 hours, Irathd patsciteastex8Udototlcaseapo thedstamich” neineadedito indisttage 2 as

defined alo after hour,s,. .and. at | east 95%.0 ouynd | is released in
Stage 2 abohEPRRRE LS riuRrSiof e siissids HSlofaT B rss! Ak amount

rel eased gwmsti@edidsodred fhimgl uded in the dissolution tinme and anount

rel eased in stage 2 in the assay criteria above. The exanples provide an
assay for anal ¥8¢ pigs@sapedGagppund I in the ptamaghrandissolved foym megde conpri ses
i.a. the st t .l intesti n e intesti The stomach
IS connec?ll;eugﬁqﬁ%%tie ﬁig{%?rﬂﬁ%gtm ‘\?li‘}%ugl ﬁélt%glsn |lo1 Sastgljlggfl é Z{E‘%yieﬁﬂ%lﬁ%ons on%ch t he food
i's chur nethdpgdgeminda dehtigeapBe, drandded, direat banhplingStdr éhe sidieacht Ohmeh may hol d
1 - 1.51litre of food. |lpportantly in the present context, pHin the

st omach i &sts@ig. howevergdigfigidt to corry Prigindwaans i poss s CRisHigrstdes t hr ee
conpart nme 1 [, &l i 1 ; uring up to 7
meters in%tg%l? %%grﬁ%gﬁ@%#gén%? ggh gﬁ%ﬁé%%gq%%wiﬁgg%ﬁ?%part of the
chem cal disgdstidnomstpfvhichendooudate sk éisst phasean iwhidhhthe phaidaceuticekt i ne.

Di gestive enzynes,. such as proteases, .lipases and anyl ases hydrol yse the
food to aRfTESsHaTs SXRosed ip gy o mimecgne BE o ironmen Home SoRuehar i des (e. g.
gl ucose) . (TGS LU LS SadcNith BFDSurk A8 RAAL S ehiinOthe LRGrsHRRnk i Nt esti ne
into the blood. The major part of the nutrients fromtood is absorbed from
t he smal | thersadltintestincThbe pisaypéritetie argiidedittbs pHne vagousgnekie of thelilgher  t han
in the st ch, ..e. arqund 5, r above. . The | e |ntestine is about 1.5
meter 1 ongraadd g drdhaas el b dSrbul Pron PREeh S R ilces | s
conpact edingheheSheEaR, hddikhigsddasidun before el i m nation through anus.
Bacteria present in the large intestine create vitamns, e.g. vitamn B and
K which are al so absorbed. The pHin the large intestine increases from
around 5.5 to 7. In the fasted state, indigestible non-disintegrating
solids are enptied fromthe stonmach during phase Ill of the Interdigestive
M grating Myoelectric Conplex (I M), which occurs approximtely every 2
hours in humans. Depending on the stage of the IMMC at the tinme of dosing
in the fasted state, a tablet or a capsule may exit the stomach al nost

- . B Y T B o ~ Y 1 r



6 The structure of Conpound | is depicted below In one enbodi nent, said
phar maceutically acceptable acid addition salts are salts of acids that are
non-t oxi cwoSaiwh2sBlt s i ncl ude salts nmade from organi c aectmK28L30AS
mal ei ¢, fumaric, benzoic, ascorbic, succinic, oxalic,

bi s- met hyl enesal i cylic, nmethanesul foni4, ethanedisulfonic, acetic,
propionic, tartaric, salicylic citric gl uconic, lactic, nalic mandel i c,
ci nnami c, C|tracon artic, ste pal m aconi c, ycolic

p- ani nobenzoi c @Pfiﬁ big-oLeo s G 1o testcﬁéﬁodﬁw ﬁﬂ@p@e@tﬁ Bndigidgs " as
wel | as t pgpdofighe O PREPIHHICPaddIONRATTRY: §7 B GTRE RSARDY Lbit Bk iSai d
salts may al so be oniin rganic salts, such as hydrochloric,

hydr obr onexpossditof a0irol, 0.4 M Haitifer, 2 bchus,rshmnd(st@adﬂm it dosads tlansfaPeedt i cul ar

mention i de S f th sulfonic aci d, lL.ei c acid,

funar o ot PO RRERIS RS OBV PEERAR HA R s B 5o Bof e ¢ g,
hdeOCh|OCbﬁ1§ﬁmﬂIs@&ﬂﬁQQr9@bﬁ3@ﬁ@ﬁﬁ€%ﬂhﬁﬂﬁﬂﬂCHﬁ6ﬁ ouPMRSHHPAEAISS, aci d and
nitric acid. Distinct mention is nmade of the hydrobrom de salt.

Pr ocessesrdfereneee apariainacouneoffonmonpd i friz | 1-50 mek rdabeiundersieodes . For
exanpl e, / 3 an 44 05 d e ful SYpt tic routes.
Pharnaceuficag g%np05| |o£§%c %pr|5| g%(h%%o %(1%%§1 %%%n PE ‘he art. WD
2007/ 14406%¢ bege 16) discl oses that Cbnpound | may be adm nistered orally
in the formof tablets or parenterally in the formof solutions for

i nj ections. No{qqi’li?gemm@%raPlilaé’méi?%’élpﬁsc@&lp@ﬁ“?ﬁéorr%ﬁlaﬁdﬁb%‘i’i‘i%mbet ween

adm ni straf D, ment ,

t he pharnac e% %%F%%B&@ﬂ%?%ﬁ%%ﬁ é(gililldép%edrSreogcféérlitt&)m \%I}& i lgrlil Ia|t %n%sg({i@ﬁ g% ned

rel ease cewmash ifiless.thdnrB 0k esuph esslesﬁtham@ﬂ)%much as kst gand 0% &l @agelnd &

Compost 11 Byfeleipd 7 et { A GGVGABOLH: e TR ETPRAF D SR EHO oS i on of
the presepimpbt&it foPBral fdAinielaYES Rl t%%%%d%&@@%ihtai QS'm Sihd € nBf €sent

context "delayed release” is intended to indicate that |ttle or no
Conpound tel¢asedrmltbastenhath dm, saadilittontodhe tiitorion abova, wieassta lasndioti me after

ust ai nod i eblred 0%, SRR BP0 AL G br BT Phe BeES Rt n e

art, and E'ﬁﬂﬂfe@ bhmBYdiREnD hPhb AR EXANBd BfostioNRWotaf adih RYdt@go@ Sust ai ned
release conposi tion conprising Conpound |I. Specific exanples are also

provi ded wmiprhsengszamppw bigsseid to be adapiaeql soribatcempanndhts, noéméﬁﬁﬁdainﬁb@ rel ease
COHpOSI ti 9 m §h ﬁc th a\,/(F(ﬁltl(PIytOr{Eg 9r§ter01% a&v@?\%@ﬁéa esca?Egagt Gdd") Méa%b Corrpound
|seME&ia R fere

or dis ersed ease of

COrrpound 70%hsuzham aﬁl@m@()% clsf&ﬂmpmmcel i stidee? ¢l deifidedibdvbafied 5 hewstin Conpound
| is rel eased nainlg fromthe surface of said matrix after diffusion
t hrough t REUTEASE Pinieo imenk RPRRTASEYLica] pRMpRItigNTog P@M«}m@i%f@egn exposi ng fresh

surface f E&‘H%er g gflﬁ g séud t(? bé Q@@eﬁﬁ% thétrco %rﬂof(%?easgptnn e

mechani sns taneous te of rele ma matri x depends
i.a. on thkhemasei ifii 11>; upaxtchm(nitethe maerlsa’md\ie méaa‘sesczit@su/ﬁ(]% syclves atilsstt o a fast

"ol case oPGonBund kistPRE dgpatgnnt EuBEs ZiebTaghehod e f HeTha 1

materi al i-e-hi@?mﬁhh%%%ﬁ%&ﬁ%ﬁﬁ£bHMﬁﬁEmRﬁdQ%%ﬁQ@ﬁBnmnhﬂaﬁa'd mat rix
material. Generally, polyners such as cel |l ul ose acetate have | ow diffusion

coef fi ci endmsinysiyiatien h@{dplmg% §0h1@vmldrﬂ ighaiditd basdaptedcwethiti compotisd I ismes, by
sel ecting tr teri [of0) | Li mat.ri.x partjcle size, it is
pose: bl o roishiniBF PR S BT AP Rob R i A e

pl asti Ci Z@fnedROBES aAdeh PR 209/ 1dIGidA0N 3ddE biay BSHNEMALES: MEET HoardTamd pul at e

rel ease rates. I n one enbodi ment, the pharnmaceuti cal conp05|t|on of
the presefit lefish%ﬁtqf@nmpgurai hisirelegsad in @t@gea% es daftnefl Rbevsrafiss Pthiowis; and e, a
conposi ti I t ound | in a
i x why Ry S0 Bt FLY Tty B AR S B SRR S| lg s HROR

mul tiparticul alrea patipgst ¢rhleodimyi cphdrmabanealchom@tsﬁlbﬁ fororhhe range of 50
lamto 3 mm  Matrix material usefu]_ for this enbodi ment i ncl udes

ni crocr ysﬁ%ﬂlinilsﬁfé“%P(I’fBP%%’ég Sopmourd Inyiseid|to by Adanigs sogthefreqaweupgd I is not

m crocr yStaldidi FELbHLEBT L8 i A Qf&ﬂrﬁ%oﬁmaggiire%séwdﬂ RELATgPy! et hy|
cel | ul ose have een a ged waxes such as paraffin, nodifi veget abl e oil s,
car nauba wax, hydrogenated castor oil, beeswax, polyvinyl chloride,

pol yvi nyl acetate, copol yners of vinyI acetate and ethylene, and 8



pol ystyrene. Water sol uble binders or rel ease nodifying agents which can
optionally be fornulated into the matrix include water-soluble polyners
such as hyodroxypsopyl cellul ose (HPC), hydroxypropyl netroyipreeidashnse
(HPMC), nethyl cellul ose, PVP, poly(ethylene oxide) (PEO, PVA xanthan
gum carrageenan. In addition, materia$s which function as

rel ease-nodi fyi ng agents include water-soluble materials such as sugars or

salts. tiparticulate matrix .conmpositions y be_ prepared by
ext rusi onﬂ%fm?gu@%w 4pd gh'cast QSMFE’HS%d%@&?Ig o AP ICHRPO KR aEd TR a{aé) bi nder,
extruded Lheauahamefpiit B4 rALALE ix@ﬁg%é 3 B3dd e BERGMRA 2 30lAL Ad ”_Qdd' ScC

whi ch breaks the extrudates 1 nto rounded spheres. Alternatively, sai

conposi t i atleass Oofgoapainzat ks relvdsed gr stagd 2bedelmay abevemfepadhedrsbyhali ssol vi ng
Conpound I.in Liquid wax ich upon coolin and .solidification) is forced
Chr bugh sttt e pbf Fing i nerest SSurahrE bl REE s oo i B nat ec
castor oi hnd SAGUH BAcWRX iPR8kcST RathY hssal eARkeh abde. t he mel ting point of the
wax is too high, the wax and Conpound | may be mi xed in an organic sol vent
to form a past &he okfingiies proyide ¢e@sseh foiaghlyaingraseround If or m gr anul es. Once
formed, particles, gl e dTylL] PARLIGY] 2t TBLLLX (EOTPASILLLR. MRypbe m xed
with e.g. |actose, nltrocryéﬁa(Ilne cel'l'ur ose or éIcéIciunlp osphate and
conpr essethrgdintestiad Mt Stonfdch isddgeasd ® thayhradtsa e odfphhad, aldi@nhe

adm nistration of such tablet, it disintegrates when exposed to_aqueous
medi um  séfemaglsthefoedyis cyrned hefiore i igneystgodhamal] pégstipe ibsstomaghr i x

conposi ti 18i ng? j I I r.el eased.
AIternati§§Y$?HEgr§fg’g§ o} 8?E§mhﬁﬁﬁpﬁgﬁ?§§%$§#gg%%§I?@qggﬁﬁ%%#¥?éﬁ may be
adm ni st eload ikcnaraumhpQullks sl mtsaahedbmpriscashree pomptetments, i.e. 1 n one

enbodi nent, said matrix caopposition conpr.ises ound | anpd hydrophilic
pol ymer. ¥ ngwwmnﬁamnda@@ IOﬁeﬁﬂda%as i %aorcfrq@ﬁﬂr%tneleﬁlﬁéﬁ apd with a

conposi ti @Rfetepdk babi @rnp%é’ﬂiﬁfo% p!n%f HAQhBY AL DX YRR PR IRE B4 k84 pbose
(HPMC), hydr oxypropyl cellulose (HPC), poly (elChyl ene oxide), A, xant han
gum car bortbe smelntesmenligestarednzpoey, anmch dgpootcadsyilipasisraad iaorylaseshe

hydr ophi |l | c I r.i s, swollen by, and,eventual |y dj ssolves in, agueous
mdi um e GO e o aRee e bAHIY I Y SRR B R f dsi on from
the matri g @ntuddye)eTRSE Q0trRhtstthé PR tHrdughthe wadlof tIaf snigl iaesenditdcompound |
may be controlled by the anount and nol ecul ar meught of hydrophilic pol yner
enpl oyed. therblepsindhamajasipiaripf shagrusagnsy framdoed issfoserhed fgartbphinpllc pol ymer

decr eases. . di-ssolutfF.on 3 d i i r I wei ght 9
pol yror - AT EACTRUED B8 Pup e Ras bR M B RO GRS B ool ot on
rate. Thea@usd 6l5Wriabovd. The [dFpy inddstife Beaboant.§ @l dodpyarideorti hiercOfater is

wat er -sol ubl e additives such_as sugars, salts, or.soluble Bolyners.

Exanpl es 89sofisddeony theifopd and Beeesdy gpipraciadamd storedipy the eectun pfete, or

manni t ol , I - - Rol ynmers such
as PNVP Ogl@@%ﬁo?%&%sagﬁ %Cté\?gipé%st Hg?%lra?%ﬁ/%%?%g ﬁ%ﬁgﬁéﬁgﬁ étj ‘ose.

I n one enbiodhinehbtnd Khehioabriaksoabrgbad. tliho pHemthe 1asgsineatipoinnctases diosper sed i n
a hydrogel . F&grog%ls are water-swel | able network polyners. As discussed
above, hy#°4y éf e characterised by relatively high diffusion
coefficients, wWineha@dd one, ihiigcRLEPAALLRARRink’bRAJ HEbMptidd §EmARSage
forms, e.g. tablets rather than nultiparticul ate matri xes. Hydrogel tablets
may be prspardddemy pobdllhsf hadukwigaelsMigrting Myonktiredlompexepar ed and
sold in a non-swol | en form one enbodi nent, ..and as an

a1 ter nat D USSR RS ni iy ovore2 PROB e FORH Dopuitaon i, & ned

rel ease coapost the DAMG bEthe tisncoMIBERE 3 SreRAST 248 0a GBIFPOSA tdRille rhdy Whi ch a
reservoir of Compound | is coated by a nmenbrane, which nenbrane effects a

r et ar di nge®f thetytonrash elmest onmedisishunferridosigectr as damgosi hiowter Besmgrdy be | ar ge,
€ 9. ”E”b{h%g‘éd GORL £ Smh RRILRY %f ce%rsul%%hlem\kgy YowNFABMARE st ﬁ]%%l?%itﬂ%ﬁet' cles to
be presented e.g.”In a capsul e, as a powder or’ Irnh a sachet, or conpressed

i nto tabl edBentSosthainikall Laglee &ddctcoadapngss wilLhanderifl iy ney stepadh fogshe such as
et hyl cell ul ose, cel|ul gse acetate and _cel|ul ose acetate butyrate. The

pol ymer ntyrapen apihe diggstaan of emseh avd Wil et Bry@Ridsodampetiringrhase Bh aqueous
di sper si 0gr f N %fierHE FRREANINAPRLA L Ak TBd RS EARAUE! Féfndeh, St andar d

equi pnent such as 'a coat er, rster coater, or a rotary bed
coater. I n one enbodi ment, the conposition of the present invention
is a capsule conprising Conmpound I, said capsule having a shell conprising

a nmenbrane, which nenbrane effects a retarding of the rel ease of Conpound

l. I n one enbodi nent, a nultiparticulate conposition of the present

invention is prepared by applying Conpound | on an inert core by

drug-l ayering techni ques, such as powder-coating or by spraying a solution

~ - N . o



As mentioned above, a pharnmaceutical conposition of the present invention
may al so be achi eved by neans of a del ayed rel ease conposition. The

f ol | owi ngwprouviidem4exanpl es of how del ayed rel ease conpesiriniK2os/0Fe316be
prepared. Specific exanples are provided in the Exanples part. I n one
enbodi nent, the delay is achieved by neans of a pH sensitive coating. In
particul ar, said coating substantially remains intact, e.g. does not

di ssol ve or digjntegrate, at the pH found.ip the stomach, thereby
substantially %L%W@H@Fﬁ@fF@F@Q@%iﬁF‘@Bﬁﬁgdﬁg“y. Mor eover, said coating

di sintegrates or dissolves (or simlar) at the higher pH found in the

intestine, such as the small intestine, allow ng rel ease of conmpound I.
I n one enbodi nent, the conposition of t esent invention is coated wth
a pH sensitive coating which substanti

released in the small intestine. ition is often referred to as
an enteric conposition, and sim the coating is referred to as an
enteric coating. pH sensitiwvecoatings include pH sensitive polyners,
such as pol yacryl ami des, phthal ate derjivatives such as acid phthal ates of

car bohydrates, anyl ose acetate phthalate, cellul ose acetate phthal ate,
ot her cellul ose ester phthal ates, ¢ ul-ose et her phthal ates, hydroxypropyl
cel l ul ose phthal ate, hydroxypropyl e

dvIIy 2n|y al l ows Compound Ito be

cel lul ose phthalate, 11

hydr oxypr opyl net hyl cel |l ul ose pht halate, nethylcellul ose phthal ate,

pol yvi nyl acetate phthal ate, polyvinyl acetate hydrogen phthal ate, sodium
cel lul ose acetate phthalate, starch acid phthalate, styrene-maleic acid

di butyl phthal ate copol yner, styrene-maleic acid polyvinylacetate phthal ate
copol yner . i | o nal LC I rivatives
such as a%}§%¥%9§§?§a§h a@%§W?%%g§ 53&%§%%ﬁ§%%?%FX%§P§%%VH§%¥§Vﬁ§ acid and
esters t heti@othat 910 hyn-aexiy.|Said saiik hatudélsalts madefrompaptieadds, st dsac, and
vinyl acetate and c¢rotonic acid copolymers. . Ani onj.c acrylic

copol ymer BIASC, %éfwgc 1304C, geGadbignicaBicn xats: Waansthderesali@lisar ti cul arly
useful pHygARAGABHicCORkABUMBLE! kS préfibfL! Grn&RalhingheQinichi s type are
avai |l abl e from degussa under the tradgh me Eudragi't. Particularly useful
are the pghdoutdadiod magctmindelib adimacoapitrameniceidpacicy steaicapaldied,hyl acryl ate

copolyner.(1:1),, and Eudragjt S ich.c ri ses.net hacryl.j.c aci.d-et hyl
S B e e AN TR A A e e
di ssol ves,@ls, RN YA s haldhdSphyinea iRt ygdﬁm@%Iﬁa&:ho@lfeoﬁﬂyﬂi&ugaiagms pol yners

in pure formor as mixtures thereof, it is possible to control where in the
i nt est i nemeglabade nadedtonp inpeganic salts, sublh aphedreetherd, hedobronihe, Sulfugat i on

rovides a |.ti particul ate.co sigion, wherein each particle.is coated
Wiih o prouBib O nobet §igARAR Fer R P N BAK Wi S iRy 7l os
may be prgpenacufynRpRldy i CanpruRdrit 268, MBso-tARhtic §9d.8+HpYar@fivgcidayer i ng
t echni ques, such as powder-coating, or by spraying a solution of Conmpound I
and a sui (-dArErsiasde hydsaetdone ead.diydebgomicrcil, sylphgicasid, mbesrhorusr or a
rotary m i . NN i FBQH i spersed therein
may be pr%%g?%§£%§5§§§é¥§%%ﬁ“%%%é%?hﬁﬁgﬂ%ﬁg?ﬁf es ggﬁ%%@éd are subsequently
coated with a Brictabd forpid menghdtunéaf Coatponad I ereknoem iefieedri. Focoat i ng. These

particles may be_conpressed into tabl et, as described above, or presented
ina capsE’FaéI}pl%tswg) 2D and N0 200k TR’ aistost uﬁf‘_rfu]p%@ﬂ@ﬁﬁé‘_lﬂt??ent, the
| nventi onpRiGYLARRaPechRlEonsOth EBnBofid PRORhGLY & 603k D €. 0. an

enteric coating. Th abl et may @gﬂ%% epa?ed In a nunber of ways avail abl e
to the sk200ZH4065 gmage 1Dabisebsesribat (yenoued &g bieyadmindstagd Coathyonrie | wi t h
ordi nary adjuvants and/ or dil uents. and.subse ntly .co ssing the mxture
0 & cony Bt QiAsIct 2b PUERieRYYHEMN RED OEXHAEdOD RGP Ry NN i | uent s

i ncl ude PNRyeRVRs ¥icleSedi thEREIStionthip REN Dt ihiSBatfRl fokth @8€advepgi um st ar ch
gl ycol ate, corn starch, mannitol, potato starch, talcum nagnesium

st ear at e, cypatsenrpfile; | actose, guns, and the |ike. Any other adjuvants or

addi tives usually used far purpeses such,as 12.col ourings,.flaveuri ngs,
reservatives: U e RS PEFEHBUEY Rpr il SHY Akl BI B Tho he
active i ngregisanicd release compbdigsmah itheeprigsent adtt@dt s saanped slageGgnpound | nay
conveniently be prepared by wet granulation. Using this nethod, the dry

sol i ds (aB¥t¢nded Fm@lﬁ@ateéh%tsgommum A is Hovilyaeleased fjom sed sp@peddomnd noi st ened
with water or another wetting agent (e.g. an al cohol) and aggl onerates or
granules are built up of the noistened solids. Wt massing is continued
until a desired honobgenous particle size has been achi eved whereupon the
granul ated product is dried. Conmpound |I is typically mxed with | actose
nonohydrate, corn starch and copovidone in a high shear m xer together with
water. Follow ng formati on of granul ates, these granul ates nmay be sieved in




I n one enbodi nent, the invention provides a del ayed rel ease conposition
conprising Conpound I, mannitol, mcrocrystalline cellul ose, sodium starch
gl yco | atwo 2bpdnsreypr opyl cel |l ul ose and nagnesi um st ear aCe/niKr0B/dsedibet |
which tablet is coated with nethacrylic acid ethyl acrylate (1:1) polyner,
e.g. wth a Mv around 250, 000. IT may be desirable to apply a
sub-coat between the core conprising Conpound | and the pH sensitive
coating, e.g. the enteric coatipg. Such sub-coat y. be desirable for
 nstance i 1 Colfeiirmodiment e P aﬁwgf?%nﬁ%él%&%ﬁ%gwe@% ng react

t her eby C%@Je@{?e@ 8 Gash Q@ﬁ&ﬁﬁ&ﬁ.ilh f(lbégéreéelﬂ‘?ccﬂﬁé}{t FRAGHH 1ERhs® QURRSIGEd ON-

Exanpl es of sub-coat material 1nc e pol yethyl ene glycol, polyvinyl

pyr rol i dotveindjsateylvitiytle el mobahpounddriexalgmsapfrbmeeld aingwsitiandotra dr oxy et hyl
cel I ul ose, . .an alternative to.a.pH sensi.tive .cqating, .an osnotic
dol i very Bydiemmiaed HRGRenBhra D) T IREH Cuy THENE ST BRdiiRbr ane.

syst em gepi@ké MRFBEinl3suRGMREIfsdidy active conpound is is possible to delay
the osnotic burst until the system has passed through t he stonach.

Al ternati vel y, Sestdla¢drpéadse eqrepaseions aprogiominan thagrt,ad gehfodowihgusi ng a core
conprisin und .l d a swellable material, such.as a hydrogel, which
core 15 cORRe st it AP LR T Rl AP B BpY S g

hydr ogel sCampoghdk $psdflc ahovsles dpaBoaddidddsinriaé EQampled gardin aqueous nedi a
(e.g. the @ tract), water passes through the nmenbrane, causing the
hydrogel to swHl Pnc aybogdimenipt sustancdisica® @MnesiHBR dnichiyed by Blcanhgitt ogel and

geonetry, - il : Ll r ed
Shr ough 1 Fatrid CorRRRIORE WhCo ol iPURBLAdIIH lish SRR WRASPED,
Wi t h adm nitatls ticirclbasefof Comgound I inté An aqucbB medinas ictg. dre flisd ohtheddt er i sed by
arelative latje tmax and a E(Las goncgntr ti%? | at eau aroupd .t max. Such
profile i fafetPupayndlys rleasedmeimly fpmyle sudace S%fi@éaéﬂw & QUi s

flluctuati gRoidh thdfraRi:-aNRAEEREGMHE R0 sloW 1} BRI S36Yins FRkBsurb L i pl e- dose
situation, 1.®e. the situation éxperienced by the patients. Many adverse
event s ar o which CempoandI istrelchsed: Inespelc modtrikes, pathtrhenhhmisms bpeptcand sexual |y
rel ated adverlse evlen%s 0 sglrve(grin th .c(lii ni cal trital ) tV\,ith Cirrgound | (see
bel ow) i s> BEIREREEY; 28T ZEBE Mok M PhIPRIS T 8P Hrema TPt dptut i ¢

ef fect of Smaf@aRRURGYIIISI B 16 aFeN dadisc 0P CoRPoPhEE RhcEARE ethE pArtioRs t i me
profile It‘?l ves rise to. Thus, two admnistration forns q%l ving rise to the
sanme pl aswill eopcisata aslperickepseofSroppauad holheratseofaslpesetatsg deaciawa thhe sane

I e e

pl asma coGeahiigtpodmndrs BiRhRE @EllklescCdtanaciaft Iey diffusth dobffididtcehposi tion. |t
is believed that due to the retained plasm concentration-tine profile,

adni ni st r Bydregelphavg highdidsioncpetficicasnbbes by selegmermariymedail apdvent i on
will give_.liS&; : - : r Io )

mai nt ai ni %%ﬂtlz)ﬂf&ﬁn ?tg\%gj\lgﬁg?élg%eéggpls %%:fﬁgéeg(ta t@ggﬁglrgtg %S%\fgtg&zr se ﬂg\%%t s and

mai nt ai ni hA\dditgonadnaflagticaderst hers pedliporc-isducaptaddiftvas may fbe ubed ose of
Compound | is imi ntai ned (as conpared to adm nistration in IR tablet) a
phar maceut*e@H a&%?‘?}if‘@%‘?faiteén_ of the present invention is expected to provide
the same therapgsd cniRRMBEL e pRRAWRNEL AL c&nﬁ’@{tlﬁ%ﬁﬁhm{é&%t R¥gliorof adverse
events. On the other hand, the dose may be increased which would be

expect ed s pnibpidisukate mapix eeegositien.dped cowposaief ¢ommwisings plaiahitai ni ng an
acceptabl e |l.evel of .adverse events. Rephrased harmaceuti cal conposition
of “the. pr BULRES pederit e h oMReRuEDaS pHER HERS st B RRGW EPTRousfe dose 14
of a dr ugl.tmhmnntahmlﬁgﬁumlaﬁe%hlpgw@ﬁt@idangma{a@anhﬁl@te@sfﬁleﬁé ra@pélof he anount
t hat gives an unacceptable | evel of adverse events) for Conpound I.

Mbst phar Aesuiam. déajex sptsiet seay gy thiserandipenttindudesimicraseystafline al
trails an r s fqr. ni I | Gl egul atory
perspecti§QR¢#Sﬁgag%“ggagdnﬁgﬂé%ﬁ%ggg%ﬁﬁggggﬁ%%g#%f%%gog%BSﬂgd%resent

i nvent i onbindads stitteys hyaraxdyptropyt methgl adhose dacebhdehalddal) wakeesyhati | e of IR
conpositions, Due to this bioequivalence, it is possible to use data

obt ai ned P#HaEHy Mpdfisddicagtablsiony camaphe warpysragened pasierpploPeesigr. an
applicati i it nt
invention?&ytm&laﬁé%ﬁ%Eggzggg&%%%%gPﬂg%ﬁ%§un§ ﬁl%%%&ﬁﬁ%%%s gﬁ%%@% have a
uni que pharmacol ogi cal profile being a 5HT enhancer, an inhibitor of the
serotonin receptor 3 (5-HT3 antagonist), an agonist of the serotonin
receptor | A (5-HT1A agonist) and an inhibitor of serotonin reuptake.

Addi tionally, Compound | gives rise to an increase in the extracellular

| evel s of serotonin, noradrenaline, dopam ne and acetyl choline in rat
brains. The International application WO 2008/ 113359 al so di scl oses the

. r - S o - ~



A fraction of patients with major depressive disorder will respond to
treatnent with e.g. a selective serotonin transport inhibitor in the sense
t hat t heywwoizbii2spaove on clinically relevant scal es, swech/paotdsizier

MADRS, but where other synptons, such as cognitive and/or sleep synptons
remain. In the present context, these patients are referred to as suffering
form depression wth residual synptons. Conpound | is expected to be useful

in the treatnent suc atients. Pre-clinical .data presented e.g.
in WO 200813758 éﬁﬁbé‘gtl eﬁﬁvf@@ﬁ&rirslﬁa%eﬁ_a? l_fyé%%afﬁ& Whlgﬂwrb@?tw@éw n the
treat ment ,0f, RRAIAed thid BB &FPRRIUIE WaterRBIUBId SolFhERRLG as%d?&!g?% g?/?l udi ng

phantom | i nb pai n, neuropathic pain, diabetic heuropathy,” po petic

neur al gi acqlRiNE (HE&) gukdraxyproply] sipthgt ortelsCTISPM A MetheledhbishyPVRonpl ex
regi onal i n_syndror ri gem nus neur al gi ti.c. doul our eux,
Surgcal PRvEHRETE S SO out el e e B o R

vascul opatyich faadion! a8iMeds8ShsdiftLagetisaRELdEwaKARSIANE nat&Rdd @lcBds Wi t h
insulitis, pain associated with nenstruation, pain associated with cancer,
dent al pabugarhwaddshe, migraine, tension-type headache, trigen nal

neural gia, te I ndi.hul ar .j ol n ndr o of asci al pain, nuscul ar
injury, fi bro%@?%lcsuy}% Ploart%% 800%‘%1%5%%3/%%“}%’?0&13%%% Yosteoart hriti s),

r heumat oi ektarsidivdphe®nizetiey imivbich Erhfguntlilss wecmeagedwithesbihddrngtfudedn t r auma
associated with burns, strains_or fracture bone pain due to osteoarthritis,

ost eopor o8ireughyoiraforged pletesand farelly plasedhan ﬁé@@%%giswh@h breaks dhs ti s,

of asci a i : I e : . : i ower back
e aner Rl SRSAAREE A Lo BN T el BR e pludiover, e
spi ne di s®éserimdaccmbypaptephsed peldidsolvirad Gompaundildo lighidstaxp&ihich non- car di ac

S NI R e
one € ”bOdiNﬁ?&tinclﬁﬁé ﬁ'ydﬁ§gén5fehtc§§bleoi9 QnuBy Wk QR stchB1 aiborRyl. iy onyal gi a.

On the basis of the pharnacol ogical profile, it is also expected that
Conpound mnchung roent s dfeulvax 18 todhkighrtbatvarand Compatindhmdy bomdeedsin apuch as
obesity, bi nﬂe e titntg’f anor exi a ,and. %ul i(ririthz% nervosa, tar%d substlance abuse,
such a5’ aPEIRBIONAIIBPES ARdcarty itissd tHoush < seiiindd o MRBY G oai ment
t he i nvenDnedfor@katRstid& of thembRpasiculbebirREotpds$iBanRyIR! Bxbedithr om mood
di sorders; mmjor depr essive disorder; general anxiety disorder; panic

di sor der ; ¢goletoss, anigipcistatiincasHulgss o dieslclumapiospitormdaepsaspsaetion t h
cognitive,j i | zhej ' sl se ofr._anxi et vi sion with
oot dual YRRt SRR s 8 SR oDl RERA BB sy fERRRR he ho
conpri si ngistnigraciivhéséxpatddod aqliccus nhahapauth aeadnl tie &f tract exwsamgraunt of a
conposition of the present invention to a patient _in need thereof In one
embodi menfultggrtirulade e oarpasiiog cormprigng Srompoynd L whish Fenped iz onposi ti on
coated W { | $ bi T MBrSRAL] i £ EEE aiing. In one
enbodi rrentﬂ,%ngai ceggrf%g&s'i tlfeon, R%Rgg? nlg%gpt?%t@grlﬁsal?lg tt%a #et or

mul t i par t teup@iteoncoapbs admimistered inadegpsed, ina sablat or & €psedawf Conpound |
takes place in the small intestine, 16 . . Due to.the very | ow | evel of
sl eep, sexua||{p%@_dﬂl_@%%ﬂeﬁ@&V@r@@p@é@ﬁw@sgéﬁ%%nﬁ%n Fhsd frent i th
Compound  hydrbpisi1i€ BERARE [FRNebodifBnt U &SR Pudé U ERHL R ARYmALRO be useful as
second line treatnment for patients who cannot use other drugs, such as

ot her ant tordeqritess abuitblesiodymers iadidedtyidvaxypepytroethyl acHulpsal@PMahi bi t or s

(SSRI'), selective noradrenaljn reuptake inhihitors I

hor adt enalFErBE RN SRR RATIClSTy PP Fe Pl DeRBR ke sumysartomer Tea) due
to sl eep, cagpxdaldnyafd zooklaheUps e Ak E6n, eNERY dFopHilic bl cE¥RABIIBRNt , the
patient to be treated has received another nedication (or is stil

recei vi ngby-tand cypnteHlyndigiobes i pqueess aredse cog. in B feldenct drompesingd d ihe ceased
or reduce I . el at . In
one enbodg%%%%fm%ﬁg§gg?f%ﬁfﬁégq%% a?%g%@&£ﬁ%§£§@gﬁ£§?%%ﬁg?iﬁ@§§pﬁ t he

di sease sajléhspaf Cempoursl lnaanbe tam@lled bi die amount anddmbigeulalveighabf dosage i s
in the range of from about 0.01 to about. 5 ng/ kg body wei ght per.  day,

pr ef er abl §y4rPoiliapelymepcpployed dpgancral. hynka ekoty anorgirf thehydaghilic

adm ni ste | : -Jihe exact
dosage mﬁ?ﬁgﬁgggﬂgéﬁggﬁgpsgﬂﬁ@gﬁ§%€§H§% %%%35§?§§%%§§?§?¥% ion, the sex,
age, weight and general condition of the subject treated, the nature and
severity of the condition treated and any concom tant diseases to be
treated and other factors evident to those skilled in the art. Due to
the low | evel of G related adverse events when using a conposition of the
present invention, a patient may receive an el evated anmount of Conpound I,

t hereby increasing the therapeutic effect while keeping the | evel of

o - oy T - o o b -



A "therapeutically effective amount” of a conmpound as used herein nmeans an
anount sufficient to cure, alleviate or partially arrest the clinical

mani f est awoaos/Bi9a gi ven di sease and its conplicati onspcmpa2bivaseneut i c
intervention conprising the adm nistration of said conpound. An anount
adequate to acconplish this is definedas "therapeutically effective
anount”. The term al so includes anounts sufficient to cure, alleviate or

partially arrest the clinical nifestations of a given disease and its 17
conpl i cat PONET Hsig 4 Easeramicasbinyr i agbrwe INGERPTN ¢ Ppal BRI APg |
conpound. gEL 186 M& AEPAS Be EQlrotRE 'By@l&bﬁ%ﬁ%?v&’é&érlsoﬁl%&%it%s the [everity of

the disease or injury as well as the” weight and general state of the
subj ect. bugawm, bdltsher sohdde polpmdrst Baamples efr thicsvi additaies appugps satheasdosage may

be achi eved, usi ng routine experi nment ati qn, ructing a rix of

Val tes. anfeiobSenrg Gt rBRRTR b TR ARk R SO s SalBld v ¢ ne
ordinary silyhlcss sath s PR¥PREPVINYS) Glodbular weight HFE &EHMPA graaéipnt * and
"treating” as used herein nmeans the nanagenent and care of a patient for

t he pur pos@luldscconbating a condition, such as a disease or a disorder. The
termis intended to i.nclu he full ectrum of . t.r nts: f.or _a,given
condt t 5 onf r omuier RS, Tttt BRItk ERLPEM diSferdeon o1
the acti v chyfRogioHy@ogdls encivadter-dvitlabl Metvastk polynt@s diddusRdsibot® del ay
the progression of the disease, disorder or condition, to alleviate or
relief thBY&gagls tisschamatcrerddty whtivelydighdiffusion cactiigicatsohishiapaths t he

di sease, (| Ik \@ﬁljg r > Lhl.on, wherein
preventi Oﬁ@g&ﬂgﬂ Bglreba?llgg sl%ﬂl g(@ O%%Gt e Sﬁ%’%a%glﬁg&n@%gﬁ af(lzglrﬁl é&%a?gg&%gti ent for
t he pur posatrodes.ddydragdl mgbldth enaglibs @asparedcmd doldi s swoolen gieBpoddtermanisieiyncl udes
the adm ni stration (gf .the active gconpounds to prevent the onset of the
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osmotically effective composition and Compound I surrounded (fully or partly) by a
semi-permeable membrane. Water, but not solutes dissolved in the water can pass
through a semi-permeable membrane. When placed in an aqueous environment (e.g.
the GI tract), the core absorbs water which generates an increased pressure inside the
delivery system. This increased pressure will drive Compound I out of the delivery
system, e.g. through a pre-manufactured opening. Alternatively, the delivery system
may burst once the pressure has reached a certain level. Suitable osmotically effective
compounds include salts, sugar, and water-swellable polymers. Materials useful for
semi-permeable membranes include polyamides, polyesters and cellulose derivatives,
such as cellulose acetate, cellulose acetate butyrate and ethyl cellulose.

As mentioned above, a pharmaceutical composition of the present invention
may also be achieved by means of a delayed release composition. The following
provides examples of how delayed release compositions may be prepared. Specific
examples are provided in the Examples part.

In one embodiment, the delay is achieved by means of a pH sensitive coating.
In particular, said coating substantially remains intact, ¢.g. does not dissolve or
disintegrate, at the pH found in the stomach, thereby substantially preventing release
of Compound I. Moreover, said coating disintegrates or dissolves (or similar) at the
higher pH found in the intestine, such as the small intestine, allowing release of
compound .

In one embodiment, the composition of the present invention is coated with a
pH sensitive coating which substantially only allows Compound I to be released in the
small intestine. Such composition is often referred to as an enteric composition, and
similarly the coating is referred to as an enteric coating.

pH sensitive coatings include pH sensitive polymers, such as polyacrylamides,
phthalate derivatives such as acid phthalates of carbohydrates, amylose acetate
phthalate, cellulose acetate phthalate, other cellulose ester phthalates, cellulose ether

phthalates, hydroxypropyl cellulose phthalate, hydroxypropylethyl cellulose phthalate,



C 9 ng Conpound | HBr as an iv infusion over 6 hours D 20 ng Conpound | HBr
solution adm nistered via the EnterionTM capsule to the proxinmal small

bowel wi tWwoa0B98®4DTPA | abelled drink E 20 ng Conpound pCThiBr2080050d160n

adm nistered via the EnterionTM capsule to the distal small bowel with a
99m Tc- DTPA | abel l ed drink The proxinhl snmall bowel is approximately the
first meter of the jej unum and the distal small bowel is approximtely the

| ast nete f the term n to t eo- caecal
j uncti on. hyGoneramameitokestberi Eﬁ%&a&ﬁ &y ﬁ)@%ﬁ%@l@@&? aebyied §°eHHC an
active su hﬂ@&egd%lﬁ laa[b\éta'ieelgj 6‘%%%‘: hEHA‘FaththhﬁPéelluiU@@ a&de ghﬁlafé‘ﬁé”t ains a

drug reservoir a Separate€ conpartnment’ for a radioactive tracér. The
fl oor of sthehraesiqulmla'te am:}trsneamplesimd ahityhphthalatl @pblyoier.agacmsmakispri ng by

a polyner f.i na. Sci nt| [ a | magi ng

Febnn quefet REDER e HEITEROHS S HES Syt & APl a&f bRl Ran e

det er m nego ?Q@&hé hd1® de@R d hﬁh%@ﬁ@r{y 1@a$1él%n&l ﬁ@xﬁh@%téﬂ&)pﬂ@ﬁie’iﬁd position in
the @ trac netic field is app i ch causes an antenna in the

capsul e abolymethaerdic apid anH esthesgherdo mlerr@na/hpgnetthﬁ%jdmm cagiotyimarkhe pol ymer

filament uaII ks which sets the piston
(reserv0|\rly{1el§%§r% eécei%%aﬁ%&o mca ﬁig ?I%?rﬁe drug. The EnterionTM

capsule is aVaAhﬁhh@acfry’lﬁmdﬁafyﬁmﬁﬁ oﬂiﬁ@ﬂhacr&dlfc acid and niBti3Odcthadplagsarper e
obt ai ned at regul ar intervals 240 hours post-dosing of the IR tablet,
post - st ar Parggulpe useipl p G?P@&ﬁﬁltﬁ%tinga@ﬁ‘ievélﬁ i Ryperds cqaﬁég@ﬁthwutw capsul e.

Inese, SaTRLAR95y ALy PR, YA gL gt 1Bl g, COREETIC oL o
Food (s oupbodwats Epdagitde evichhoutsisp cmtthadqéle aaftdetbylraoeyiatd Qopadumsr (dob)t - dose.
and Eudragit S which comprises methacrylic acid-ethyl acrylate copolymer (1:2).

Eudragit L dissolves around pH 5.5 and Eudragit S dissolves at pH around 7. Thus, by
applying cither of the Eudragit polymers in pure form or as mixtures thereof, it is
possible to control where in the intestine release takes place.

In one embodiment, the invention provides a multiparticulate composition,
wherein each particle is coated with a pH sensitive coating, such as an enteric coating.
These particles may be prepared by applying Compound I on an inert core by drug-
layering techniques, such as powder-coating, or by spraying a solution of Compound I
and a suitable binder onto a core, ¢.g. in a fluidized bed coater or a rotary mixer.
Alternatively, particles with Compound I dispersed therein may be prepared as
described above. The particles achieved are subsequently coated with a suitable pH
sensitive coating, ¢.g. en enteric coating. These particles may be compressed into a
tablet, as described above, or presented in a capsule, as a powder or in a sachet.

In one embodiment, the invention provides a tablet coated with a pH sensitive
coating, e.g. an enteric coating. The tablet may be prepared in a number of ways
available to the skilled person. Tablets may be prepared by mixing Compound I with
ordinary adjuvants and/or diluents and subsequently compressing the mixture in a
conventional tabletting machine. Examples of adjuvants or diluents include PVP,
PVP-VA co-polymers, microcrystalline cellulose, sodium starch glycolate, corn
starch, mannitol, potato starch, talcum, magnesium stearate, gelatine, lactose, gums,

and the like. Any other adjuvants or additives usually used for purposes such as
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colourings, flavourings, preservatives etc. may be used provided that they are
compatible with the active ingredients.

Alternatively, tablets comprising Compound I may conveniently be prepared
by wet granulation. Using this method, the dry solids (active ingredients, filler, binder
etc.) are blended and moistened with water or another wetting agent (e.g. an alcohol)
and agglomerates or granules are built up of the moistened solids. Wet massing is
continued until a desired homogenous particle size has been achieved whereupon the
granulated product is dried. Compound I is typically mixed with lactose monohydrate,
corn starch and copovidone in a high shear mixer together with water. Following
formation of granulates, these granulates may be sieved in a sieve with a suitable
sieve size, and dried. The resulting, dried granulates are then mixed with e.g.
microcrystalline cellulose, croscarmellose sodium and magnesium stearate, following
which the tablets are pressed. Alternatively, tablets can be made by mixing and
granulating Compound I in a fluid bed together with suitable excipients, such as
mannitol, microcrystalline cellulose, sodium starch glycolate, hydroxypropyl cellulose
and magnesium stearate. The granulates obtained are then pressed into tablets.

The tablets obtained are subsequently coated with a suitable pH sensitive
coating, ¢.g. an enteric coating, ¢.g. by spraying a solution comprising the coating
material onto the tablets.

In one embodiment, the invention provides a delayed release composition
comprising Compound I, mannitol, microcrystalline cellulose, sodium starch
glycolate, hydroxypropyl cellulose and magnesium stearate in a tablet, which tablet is
coated with methacrylic acid ethyl acrylate (1:1) polymer, ¢.g. with a My, around
250,000.

It may be desirable to apply a sub-coat between the core comprising
Compound I and the pH sensitive coating, ¢.g. the enteric coating. Such sub-coat may
be desirable for instance if Compound I and the compounds in the pH sensitive
coating react thereby compromising the stability of the pharmaceutical composition.
Examples of sub-coat material include polyethylene glycol, polyvinyl pyrrolidone,
polyvinyl alcohol, hydroxypropyl cellulose and hydroxymethyl cellulose.

As an alternative to a pH sensitive coating, an osmotic delivery system as

described above may be used. By choice of membrane, system geometry and

The
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osmotically active compound is is possible to delay the osmotic burst until the system
has passed through the stomach.

Alternatively, a delayed release composition may be achieved using a core
comprising Compound I and a swellable material, such as a hydrogel, which core is
coated with a semipermeable membrane. Suitable membranes and hydrogels are
discussed above. Upon administration into an aqueous media (e.g. the GI tract), water
passes through the membrane, causing the hydrogel to swell. By appropriate choice of
membrane material, hydrogel and geometry, it is possible to delay the burst until the
core has passed through the stomach.

The plasma concentration-time profile obtained with administration of
Compound I in an IR composition is characterised by a relative late ty.x and a plasma
concentration plateau around tn.x. Such profile is believed to be beneficial because it
gives rise to less fluctuation in the plasma concentration in the steady-state, multiple-
dose situation, i.c. the situation experienced by the patients. Many adverse events are
Chax driven, and the low level of in particular sleep and sexually related adverse
events observed in the clinical trials with Compound I (see below) is believed to be
associated with this profile. The therapeutic effect of a compound is also dependent
on the plasma concentration-time profile it gives rise to. Thus, two administration
forms giving rise to the same plasma concentration-time profile would be expected to
have the same therapeutic effect. It is unexpected that Compound I when released in
the small intestine and, in deed, administered iv, retains the beneficial plasma
concentration-time profile characteristics of the IR composition. It is believed that due
to the retained plasma concentration-time profile, administration of a pharmaceutical
composition of the present invention will give rise to a low level of GI related adverse
events while maintaining a low level of sleep and sexually related adverse events and
maintaining the beneficial therapeutic effect. Thus, if the dose of Compound 1 is
maintained (as compared to administration in IR tablet) a pharmaceutical composition
of the present invention is expected to provide the same therapeutic benefits, however
at a markedly lower level of adverse events. On the other hand, the dose may be
increased which would be expected to provide an improved therapeutic benefit while
maintaining an acceptable level of adverse events. Rephrased, a pharmaceutical

composition of the present invention increases the therapeutic window (i.e. the dose
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of a drug between the amount that gives a therapeutic effect and the amount that gives
an unacceptable level of adverse events) for Compound 1.

Most pharmaceutical developments apply IR compositions in the initial trails
and experiments for convenience and simplicity. From a regulatory perspective it is an
added benefit of the compositions of the present invention that they maintain the
plasma concentration-time profile of IR compositions. Due to this bioequivalence, it is
possible to use data obtained in early studies using an IR composition in support for
an application for marketing approval for a composition of the present invention.

As discussed above, Compound I has been shown to have a unique
pharmacological profile being a SHT enhancer, an inhibitor of the serotonin receptor 3
(5-HT35 antagonist), an agonist of the serotonin receptor 14 (5-HT) 4 agonist) and an
inhibitor of serotonin reuptake. Additionally, Compound I gives rise to an increase in
the extracellular levels of serotonin, noradrenaline, dopamine and acetylcholine in rat
brains. The International application WO 2008/113359 also discloses the results from
clinical trials in depressed patients with Compound I which shows a surprisingly low
level of sleep and sexually related adverse events.

On this background, Compound I is expected to be useful in the treatment of
mood disorders, such as major depressive disorder, generalised anxiety disorder, panic
disorder, post traumatic stress disorder, and depression associated with anxiety, i.e.
co-existing depression and anxiety. The impact on extracellular acetylcholine levels is
expected to translate into an effect on cognition, cf. the use of acetylcholine esterase
inhibitors in the treatment of Alzheimer’s disease. Thus, Compound I may also be
used in the treatment of depression associated with cognitive impairment and
Alzheimer’s disease.

A fraction of patients with major depressive disorder will respond to treatment
with e.g. a selective serotonin transport inhibitor in the sense that they will improve
on clinically relevant scales, such as HAMD or MADRS, but where other symptoms,
such as cognitive and/or sleep symptoms remain. In the present context, these patients
are referred to as suffering form depression with residual symptoms. Compound I is
expected to be useful in the treatment of such patients.

Pre-clinical data presented e.g. in WO 2008/113359 supports the notion that

compound I may be used in the treatment of pain. In one embodiment, pain is chronic



1 Postural hypotension 2 1 3 Headache 3 2 1 Fatigue

WO 2011/023194 PCT/DK2010/050216

15

pain including phantom limb pain, neuropathic pain, diabetic neuropathy, post-
herpetic neuralgia (PHN), carpal tunnel syndrome (CTS), HIV neuropathy, complex
regional pain syndrome (CPRS), trigeminus neuralgia, tic douloureux, surgical
intervention (e.g. post-operative analgesics), diabetic vasculopathy, capillary
resistance, diabetic symptoms associated with insulitis, pain associated with
menstruation, pain associated with cancer, dental pain, headache, migraine, tension-
type headache, trigeminal neuralgia, temporomandibular joint syndrome, myofascial
pain, muscular injury, fibromyalgia syndrome, bone and joint pain (osteoarthritis),
rheumatoid arthritis, rheumatoid arthritis and edema resulting from trauma associated
with burns, strains or fracture bone pain due to osteoarthritis, osteoporosis, bone
metastases or unknown reasons, gout, fibrositis, myofascial pain, thoracic outlet
syndromes, upper back pain or lower back pain (wherein the back pain results from
systematic, regional, or primary spine disease (radiculopathy), pelvic pain, cardiac
chest pain, non-cardiac chest pain, spinal cord injury (SCI)-associated pain, central
post-stroke pain, cancer neuropathy, AIDS pain, sickle cell pain or geriatric pain. In
one embodiment, pain is irritable bowl syndrome (IBS) or fibromyalgia.

On the basis of the pharmacological profile, it is also expected that Compound
I may be useful in the treatment of eating disorders, such as obesity, binge eating,
anorexia and bulimia nervosa, and substance abuse, such as alcohol, nicotine and drug
abuse.

Hence, in one embodiment, the invention relates to a method of treating a
disease selected from mood disorders; major depressive disorder; general anxiety
disorder; panic disorder; post traumatic stress disorder; depression associated with
cognitive impairments, Alzheimer’s disease or anxiety; depression with residual
symptoms; chronic pain; eating disorder or abuse said method comprising the
administration of a therapeutically effective amount of a composition of the present
invention to a patient in need thereof. In one embodiment, said composition is a tablet
or a multiparticulate composition coated with a pH sensitive coating, such as an
enteric coating. In one embodiment, said composition, and in particular said tablet or
multiparticulate composition, is adapted so that release of Compound I takes place in

the small intestine.
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events. In this embodiment, the patient to be treated has received another medication
(or is still receiving it), which medication was ceased or reduced (or has to be ceased
or reduced) due to sleep, sexually or GI related adverse events.

In one embodiment, the patient to be treated has been diagnosed with the
disease said patient is being treated for.

A typical oral dosage is in the range of from about 0.01 to about 5 mg/kg body
weight per day, preferably from about 0.01 to about 1 mg/kg body weight per day,
administered in one or more dosages such as 1 to 3 dosages. The exact dosage will
depend upon the frequency and mode of administration, the sex, age, weight and
general condition of the subject treated, the nature and severity of the condition
treated and any concomitant diseases to be treated and other factors evident to those
skilled in the art.

Due to the low level of GI related adverse events when using a composition of
the present invention, a patient may receive an elevated amount of Compound I,
thereby increasing the therapeutic effect while keeping the level of adverse events at
an acceptable level. A typical oral dosage for adults is in the range of 5-50 mg/day of
Compound I, such as 5-40 mg/day. This may typically be achieved by the
administration of 5-50 mg, such as 10-30 mg, such as 5, 10, 15, 20 25, 30 or 40 mg of
Compound I once or twice daily. In case of paediatric treatment, the dose may be
reduced according to age and/or body weight.

A "therapeutically effective amount” of a compound as used herein means an
amount sufficient to cure, alleviate or partially arrest the clinical manifestations of a
given disease and its complications in a therapeutic intervention comprising the
administration of said compound. An amount adequate to accomplish this is defined
as "therapeutically effective amount”. The term also includes amounts sufficient to

cure, alleviate or partially arrest the clinical manifestations of a given disease and its
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complications in a treatment comprising the administration of said compound.
Effective amounts for each purpose will depend on the severity of the disease or
injury as well as the weight and general state of the subject. It will be understood that
determining an appropriate dosage may be achieved using routine experimentation, by
constructing a matrix of values and testing different points in the matrix, which is all
within the ordinary skills of a trained physician.

The term "treatment" and "treating" as used herein means the management and
care of a patient for the purpose of combating a condition, such as a disease or a
disorder. The term is intended to include the full spectrum of treatments for a given
condition from which the patient is suffering, such as administration of the active
compound to alleviate the symptoms or complications, to delay the progression of the
disease, disorder or condition, to alleviate or relief the symptoms and complications,
and/or to cure or eliminate the disease, disorder or condition as well as to prevent the
condition, wherein prevention is to be understood as the management and care of a
patient for the purpose of combating the disease, condition, or disorder and includes
the administration of the active compounds to prevent the onset of the symptoms or
complications. Nonetheless, prophylactic (preventive) and therapeutic (curative)
treatment are two separate aspect of the invention. The patient to be treated is
preferably a mammal, in particular a human being.

In one embodiment, the invention relates to the use of Compound I for the
manufacture of a composition for oral administration for the treatment of a disease
selected from mood disorders; major depressive disorder; general anxiety disorder;
panic disorder; post traumatic stress disorder; depression associated with cognitive
deficits, Alzheimer’s disease or anxiety; depression with residual symptoms; chronic
pain; eating disorder or abuse, wherein said composition is adapted so that Compound
I is not released in the stomach. In one embodiment, said composition is a tablet or a
multiparticulate composition coated with a pH sensitive coating, such as an enteric
coating. In one embodiment, said composition, and in particular said tablet or
multiparticulate composition, is adapted so that release of Compound I takes place in
the small intestine.

In one embodiment, the invention relates to Compound I for use in the

treatment of a disease selected from mood disorders; major depressive disorder;
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a pharmaceutical composition for oral administration adapted so that Compound 1 is

not released in the stomach. In one embodiment, said composition, and in particular

said tablet or multiparticulate composition is a tablet of a multiparticulate composition

coated with a pH sensitive coating, such as an enteric coating. In one embodiment,

said composition, and in particular said tablet or multiparticulate composition, is

adapted so that release of Compound I takes place in the small intestine.

All references, including publications, patent applications, and patents, cited
herein are hereby incorporated by reference in their entirety and to the same extent as
if each reference were individually and specifically indicated to be incorporated by
reference and were set forth in its entirety herein (to the maximum extent permitted by
law), regardless of any separately provided incorporation of particular documents
made elsewhere herein.

The use of the terms “a” and “an” and “the” and similar referents in the
context of describing the invention are to be construed to cover both the singular and
the plural, unless otherwise indicated herein or clearly contradicted by context. For
example, the phrase "the compound" is to be understood as referring to various
"compounds" of the invention or particular described aspect, unless otherwise
indicated.

Unless otherwise indicated, all exact values provided herein are representative
of corresponding approximate values (e.g., all exact exemplary values provided with
respect to a particular factor or measurement can be considered to also provide a
corresponding approximate measurement, modified by "about," where appropriate).

The description herein of any aspect or aspect of the invention using terms
such as “comprising”, “having,” “including,” or “containing” with reference to an
clement or elements is intended to provide support for a similar aspect or aspect of the
invention that “consists of”, “consists essentially of”, or “substantially comprises” that
particular element or elements, unless otherwise stated or clearly contradicted by

context (e.g., a composition described herein as comprising a particular element



The tablets of Exanple 2 are enteric coated wwth a filmcoating fornul ation
according to the follow ng conposition. Substance% Eudragit L30D-55

(et hacr yWwoceongi2eiteet hyl acryl ate copol yner (1:1) in aquecu®K281080§0216
suspension) 40 Purified water52 Triethyl citratel.8 Sinmethicone antifoam
emul sion0.2 Talc (fine)6 The coating slspension is prepared by m xing
triethylcitrate, antifoamenulsion and purified water in Utra Turrax

appar at us at 500 mfor After .1 mnute t talc is added. The
Eudr agi t &iﬁ?‘{gﬁ‘f‘ﬂ?%? AEMpRNFERn panittiRe %{]F%F‘tr&?fﬁel}ind t he _
Suspensi ofyjks Jth&%ée%ta@@cﬁ&%@ea&@’d&ﬂ&@d@ﬂe& PBndxtym 1.2 kg of the tablets is
coated in a rotating perforated vessel nbuLa . Inlet air tenperature:
40 C. 500 nB/h. Qutlet air tenperature: 33 C Spray rate 8-10 g/ mn.

At om zi ng_pressuyre Coatlhgﬂ?l s _continued untllLlle an\ﬁel ght increase

o1 "854 s EXRMPR Lo pEFiial QEmSablagdp concgiracion iime Bro

adverse events

1-[2-(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine hydrobromide (Compound I
HBr) was administered to healthy volunteers in a 5-way crossover study investigating
the absorption profile and the type and severity of adverse events.

23 subject (12 men and 11 women) participated in the trial; due to drop-outs however,

not all 23 subjects received all five treatments — see below for details.

Regimen

A PMTe-DTPA labelled water at t=0 hours and ' In-DTPA labelled
water at t=6 hours

B 20 mg Compound I HBr administered as a single oral dose of two
10 mg IR tablets with ™ Tc-DTPA labelled water (t=0 hours)
and followed 6 hours post-dose (t=6 hours) by '''In-DTPA
labelled water

C 9 mg Compound I HBr as an iv infusion over 6 hours

D 20 mg Compound I HBr solution administered via the Enterion™
capsule to the proximal small bowel with a **™Tc-DTPA labelled
drink

E 20 mg Compound I HBr solution administered via the Enterion™
capsule to the distal small bowel with a **"Tc-DTPA labelled
drink

The proximal small bowel is approximately the first meter of the jejunum, and the
distal small bowel is approximately the last meter of the ileum, including terminal
ileum up to the ileo-caecal junction.

The Enterion™ capsule allows targeted delivery of an active substance into
any region of the GI tract. The capsule contains a drug reservoir and a separate
compartment for a radioactive tracer. The floor of the reservoir acts a piston which is

held back against a spring by a polymer filament. By means of gamma scintigraphy



Exanple 4. Multiparticul ate conposition based on enteric coated pellets.
Compound | is layered on placebo pellets (MCC spheres-Cel phere CP-203) as a
drug suspeoom23ibhe conposition of the drug | ayered pelpcetx20s/m0ner di ng
to the follow ng. Substance ng % Conpound | 30 8.8 Cel phere-203 (pellets
conposed of microcrystalline cellul ose20di aneter 250 | am) 300 88.2 PVP 30
(pol yvi nyl pyrrol i done) 10

(an imaging technique) the exact position of the capsule in the GI tract can be
determined real-time. When the capsule has reached its desired position in the GI
tract, a magnetic field is applied which causes an antenna in the capsule all to heat up.
The heated antenna is in contact with the polymer filament which softens and
eventually breaks which sets the piston (reservoir floor) free and rapidly releases the
drug. The Enterion™ capsule is available from Partner Tech, UK.

Blood samples were obtained at regular intervals 240 hours post-dosing of the
IR tablet, post-start of the infusion and post-activation of the Enterion™ capsule.
These samples were later analysed to obtain the plasma concentration-time profile for
Compound I HBr. Additionally, adverse events were recorded. Food (soup) was
provided 4 hours post-dose and dinner 10 hours post-dose.

All 23 subjects received treatments A and B; 22 subjects received treatment C;
20 subjects received treatment D; and 19 received treatment E.

The table below summarises the adverse events recorded during the course of

the trial.

Adverse Event Regimen B Regimen C Regimen D Regimen E
(no of (no of (no of (no of
subjects) subjects) subjects) subjects)

Nausea 9 1 3 2

Vomiting 2 1

Retching 1

Loose stool / 6 1 2 3

diarrhoea

Abdominal pain 2 1 1

Lightheadedness / | 5 1

postural dizziness

(no BP drop)

Postural 2 1 3

hypotension

Headache 3 2 1

Fatigue 2

Rash 1




2.9 340 100 An aqueous suspension of Conpound I with PVP 30 as binder
with the ratio water/drug/ PVP of 85/11.25/3.75 is sprayed on 1.76 kg
pel | ets iwoaoflasd4bed Aeromatic MP-1 using a Wirster i psgmK20ionseiicai r
tenperature: 60-70 C. 80 nB/h. Qutlet air tenperature: 35-45 C. Spray rate
10-15 g/min for 2 hours. Atoni zing predsure: 1 Bar. The drug

| ayered pellets are subsequently coated with the enteric coating of Exanple
3. 2 kg pfpellets are loaded intg the fluid bed Aeromatic MP-1 using a
Wirster | REBI®. [nlet air tenperatlure: 60 C. |90 nB/h. Qutlet air
tenperatp pray rate 10-15 g/mmn. Atjom zing pressure; 1 Bay. The
coati ng é%ggfr%%l‘rt]fﬁeelg until a wei gl‘tEl i ncrease |of 20%is agchi eved after
approx. Rfumctiomtests The|enteric codted pellets| are filled|into hard a;el atin

capsul est—Exanple 5—30nydelayed lrelease—cot iC

coated tablet cores. Granules were first made by bl ending, granulating and
drying i nyge Eﬁd#e%a&eéiﬁ 18&'i%b§th'¥? %nu@'%ela&t%@&%e é%@@aﬁa diciftarV’ W_%

Kl ucel EXF was spraye bl end (Conpoun | HBr, nni tol 50c,
Avi cel PHGlO4ctankite8aduense s‘teanm He@nﬁsonﬂwtaeln(mwmoh)fbrm, MOr2@e1/ 023194 24

PCT/ DKZOl(s)]éegl caﬁy on where Compound I is released. The most adverse events occur in

regimen B, i.e. administration of Compound I in an IR tablet. A markedly lower
number of adverse events occur in regimen C, D and E, i.e. when Compound 1
administered by i.v. infusion, and released in the proximal or distal small bowl,
respectively. From these data it can be fairly concluded that administration of
Compound I which avoids release in the stomach, such as iv administration or with
release of Compound I in the small intestine (e.g. enteric coated tablet or enteric
coated multiparticulate composition) is associated with less adverse events.

The plasma concentration time profiles are depicted in Figure 1. From these
data it is clear that the plasma profile of Compound I is virtually independent on
whether Compound I is administered in an IR tablet or released in the small intestine.

Intravenous infusion of Compound I also gives rise to a similar plasma profile.

Example 2. Modified release swelling matrix tablet based on a hydrocolloid

matrix of HPMC (hydroxypropylmethylcellulose).

Substance mg %
Compound I 30 12.0
Avicel PH200 (microcrystalline

cellulose) 118.7 47.5
Metolose 90SH100SR
(hydroxypropylmethylcellulose) 70 28.0
Mannitol 30 12.0
Magnesium stearate 1.3 0.5

250 100



Compound | HBr 38.13 12.71 Mannitol 50c 195.87 65.29 Avicel PH 101
(mcrocrystalline cellulose, particle size -70gm 45.00 15 Prinojel (Sodium
starch glwyoabate}199 3 Kl ucel EXF (hydroxypropyl cel | ul oserT/nK2010/050216

22

240 g Compound I is mixed with 950 g Avicel PH200 (microcrystalline cellulose),
560 Metolose 90SH100SR and 240 g Mannitol for 3 minutes in a Turbula mixer.
Subsequently 10.4 g magnesium stearate is admixed for 0.5 minutes in the Turbula
mixer. Tablets of 8§ mm in diameter with compound shape are compressed on a single

punch tableting machine Korsch EKO0. Tablet hardness: 85 N.

Example 3. Modified release swelling matrix tablet based on a hydrocolloid
matrix of HPMC (hydroxypropylmethylcellulose) comprising enteric coating

(acrylic polymer)

The tablets of Example 2 are enteric coated with a film coating formulation according

to the following composition.

Substance %
Eudragit L30D-55 (methacrylic
acid-ethyl acrylate copolymer

(1:1) in aqueous latex

suspension) 40
Purified water 52
Triethyl citrate 1.8
Simethicone antifoam emulsion 0.2
Talc (fine) 6

The coating suspension is prepared by mixing triethylcitrate, antifoam emulsion and
purified water in Ultra Turrax apparatus at 9500 rpm for 10 minutes. After 1 minute
the talc is added. The Eudragit suspension is added afterwards under gentle stirring
and the suspension is finally passed through sieve 0.3 mm. 1.2 kg of the tablets is
coated in a rotating perforated vessel (CombuLab). Inlet air temperature: 40 °C. 500
m’/h. Outlet air temperature: 33 °C. Spray rate 8-10 g/min. Atomizing pressure: 2
Bar. The coating is continued until a weight increase of 8% was achieved after

approx. 1 hour.



9 3 Magnesium stearate 3 1 Inlet air tenperature: 60 C, 500 nB8/h. CQutlet
air tenperature: 26 C. Spray rate 500- 700 g/mn. Atom zing pressure: 3
Bar. NextwOheignanyl es were dried to a relative hum di t pcofpKk2be/@oasul at e
of 25-55 % RH Inlet air tenperature: 60 C, 500 nB/h. The resulting

granul es were then passed through a 1.%%48 nm screen and bl ended with 1500
g Avicel PH 101 and 900 g Klucel EXF in a bohle blender (8mn , 7rotaions

/mnute). Then 3 pagnesi um st eay at e was added, and the m xture was
bl ended f EXa®Pl{ ‘ﬁgY'gE‘,Pagt‘? pLE GOFHOBIIN, E‘i opiepifgicLoptrdRallefsy ess fitted

W th 9 mMcgHRGRGSI W%e%afdéﬁpl&\%o%@ﬁ&ﬁ ﬁﬁ@%d%}h_@ﬁeg’-de oRICPODGPas Nexh the

tablets were enteric ‘coa wth a filmcoating formulation according to
t he fol | owispensoonPbs compositiGubsthadoeayiced/pelERES a¢avedihabr theifellawing- et hyl
acrylate copolynmer (1:1) in aqueous | atex suspension)40 Purified water52
Triethyl citratel. 8

Substance mg %
Compound I 30 8.8
Celphere-203 (pellets

composed of microcrystalline

cellulose, diameter 250 um) 300 88.2
PVP 30 (polyvinylpyrrolidone) 10 2.9
340 100

An aqueous suspension of Compound I with PVP 30 as binder with the ratio
water/drug/PVP of 85/11.25/3.75 is sprayed on 1.76 kg pellets in a fluid bed
Acromatic MP-1 using a Wurster insert. Inlet air temperature: 60-70 °C. 80 m’/h.
Outlet air temperature: 35-45 °C. Spray rate 10-15 g/min for 2 hours. Atomizing
pressure: 1 Bar.

The drug layered pellets are subsequently coated with the enteric coating
of Example 3. 2 kg of pellets are loaded into the fluid bed Aeromatic MP-1 using a
Waurster insert. Inlet air temperature: 60 °C. 90 m’/h. Outlet air temperature: 30 °C.
Spray rate 10-15 g/min. Atomizing pressure: 1 Bar. The coating is continued until a
weight increase of 20% is achieved after approx. 2.5 hours. The enteric coated pellets

are filled into hard gelatin capsules.

Example S. 30mg delayed release composition based on enteric coated tablet
cores.

Granules were first made by blending, granulating and drying in a Fluid bed
Aeromatic MP-1. An aqueous suspension of 6 w/w % Klucel EXF was sprayed on
26500 g of blend (Compoun I HBr, Mannitol 50c, Avicel PH 101 and Soduim starch
glycolate (type A)).

Substance mg %



Si met hi cone anti f oam enul si on0. 2 The coati ng suspensi on was prepared by
mxing triethylcitrate, antifoamenulsion and purified water in m xing
vessel . TWe 20cwoeb9kEZE suspensi on was added afterwards umrdemiperwdse2istirring
and the suspension was finally passed through sieve 0.3 nm 1.2 kg of the
tablets was coated in a rotating perfo?hted vessel (ConbuLab). Inlet air

25 tenperature: 40 C. 500 nB/h. Qutlet air tenperature: 33 C. Spray rate
8-12 g/ m At om pressure: The ati ng was continued until a
wei ght in Giﬁ%g% was achi evedg‘%ﬂ% éé& 90 m nut es. When
exposed tqvlgrﬁﬁzm%@csol ution test desl%!gl‘:yed @g%e "the coated tablets had the
follow ng dissolution profile. Stage 1 Stage 2 Tine 2 hours +10 mn +20
mn Avicel PH 101 (microcrystalline

cellulose, particle size ~70um) 45.00 15
Primojel (Sodium starch

glycolate) 9 3
Klucel EXF

(hydroxypropylcellulose) 9 3
Magnesium stearate 3 1

Inlet air temperature: 60 °C, 500 m’/h. Outlet air temperature: 26 °C. Spray rate 500-
700 g/min. Atomizing pressure: 3 Bar. Next the granules were dried to a relative
humidity of the granulate of 25-55 % RH: Inlet air temperature: 60 °C, 500 m’/h. The
resulting granules were then passed through a 1.5748 mm screen and blended with
1500 g Avicel PH 101 and 900 g Klucel EXF in a bohle blender (8min , 7rotaions
/minute). Then 300 g magnesium stearate was added and the mixture was blended for
3 minutes, 7 rotations/ minute. Using a Korsch press fitted with 9 mm punches the
blend was compressed into tablet cores. Next the tablets were enteric coated with a

film coating formulation according to the following composition.

Substance %
Acryl-EZE ((methacrylic acid-
ethyl acrylate copolymer (1:1) in

aqueous latex suspension) 40
Purified water 52
Triethyl citrate 1.8
Simethicone antifoam emulsion 0.2

The coating suspension was prepared by mixing triethylcitrate, antifoam emulsion and
purified water in mixing vessel. The Acryl-EZE suspension was added afterwards
under gentle stirring and the suspension was finally passed through sieve 0.3 mm. 1.2

kg of the tablets was coated in a rotating perforated vessel (CombuLab). Inlet air



+30 min +45 mn + 60 mn % Release 0 0 47 77 88 91 Conpound |I was anal ysed
on an HLPC systemfitted with a Symmetry Shield RP18, 2.1x20 mmID, 3.5 | am
col um. TWe 20mhi2b@4phase was 20 nmM acetate buffer pH 4. gtamat20mi/dsoilse

(75/25). Flowrate 2.0 mM/mn and detection in a UV detector at 226 nm
25

temperature: 40 °C. 500 m’/h. Outlet air temperature: 33 °C. Spray rate 8-12 g/min.
Atomizing pressure: 2 Bar. The coating was continued until a weight increase of 12%
was achieved after approx. 90 minutes.

When exposed to the dissolution test described above, the coated tablets had

the following dissolution profile.

Stage 1 Stage 2
Time 2 hours +10 min | +20 min | +30 min | +45 min | + 60 min
% 0 0 47 77 88 91
Release

Compound I was analysed on an HLPC system fitted with a Symmetry Shield RP18,

2.1x20 mm ID, 3.5 um column. The mobile phase was 20 mM acetate buffer pH

4.8/acetonitrile (75/25). Flow rate 2.0 ml/min and detection in a UV detector at 226

nm.




26 Cains 1. A pharmaceutical conposition for oral adm nistration
conprising the conpound 142-(2, 4-di net hyl - phenyl sul fanyl) - phenyl ] pi per azi ne
and phar mmoeuti/@adoky acceptabl e acid addition salts therewfpk2efierseirls sai d
conposition is adapted so that said conpound is not released in the
stomach. 2. The conposition according2to claim 1, wherein said conposition
is a sustained rel ease conposition. 3. The conposition according to claim
1, wherein said conposition is a del ayed rel ease conposition. 4. The
composi ti 5F8F clai m 3, wherein said composition conprises a pHsensitive

coating. 15. Tﬁepéﬁﬁgﬁ%ﬁii&dl‘egrg}%siﬁérﬁfomoﬁal ARG EOAR %ﬁ&iﬁgtﬂé an enteric

coated tablet. . e conp tion according to clai Whi ch conposition

is a nul t ceapdundul-g+@.4 dimpolsyliphomylsuifaniil) phesyllspaminasidy each particle is
enteric coated. 7. The conpositi,gn. according.tq cl.aim1, whi.ch conmposition
s a tabl ERTEGH A CEIANB AR Ao AR Moot herR Py EAPPINEOLEI | Ul ose,
sodi um st adaphedorRat shAt@mpaUAd 6P FIRYEd metht WofReh.and magnesi um st ear at e,
which tablet is coated with nethacrylic acid ethyl acrylate (1:1)

copolymer. 8. The conposition according to any of clainms 1-7, wherein
Conmpound IS 2- (2. 4-di | -nhenyl.sul.fanyl henyl.l piperazine, HBr in
an anount &‘of 1%§6C0nrépdsglt§).n anggr)r@%/qgotg Cg 1¥1tlr’ (‘afvz?telerllgs%itd g?rg%é@éét%a&slgﬁesgz%lagq rom nood
di sor der sielémg oomp@fic@ssi ve di sorder; general anxiety disorder; panic

di sorder; post traumatic stress disorder; depression associated with

cognitive inpairments, Al zheiner's disease or anxiety; depression with

residual  §ymot 9P ooG08HYnCacBBldihg 6 ¥AiMA, UnSREHEd L8mARMSS 1§ @l layéd

release composition.

4. The composition of claim 3, wherein said composition comprises a pH-

sensitive coating.
5. The composition of claim 4, which composition is an enteric coated tablet.

6. The composition according to claim 4, which composition is a multiparticulate

composition in which substantially each particle is enteric coated.

7. The composition according to claim 1, which composition is a tablet
comprising Compound I, mannitiol, microcrystalline cellulose, sodium starch
glycolate, hydroxypropyl cellulose and magnesium stearate, which tablet is coated

with methacrylic acid ethyl acrylate (1:1) copolymer.

8. The composition according to any of claims 1-7, wherein Compound I is 1-[2-

(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine HBr in an amount of 1-50 mg.

9. A method of treating a disease selected from mood disorders; major depressive
disorder; general anxiety disorder; panic disorder; post traumatic stress disorder;
depression associated with cognitive impairments, Alzheimer’s disease or anxiety;

depression with residual symptoms; chronic pain; eating disorder or abuse said



met hod conprising the adm nistration of a therapeutically effective anount

of a pharmaceutical conposition according to any of claim1-8 to a patient

in need twenenfi2i®4Use of PCT/DK2010/050216

142- (2, 4- di et hyl - phenyl sul f any1) - phenyl ] pi per azi ne and pharmaceutically

acceptable acid addition salts thereof27n the manufacture of a

phar maceuti cal conposition for oral admnistration for the treatnent of a

di sease sel ected from npod, di sorders; najor deﬁre sive disorder; general
Xegf? @er;

anxi ety dmsBrdermppsing hapdigpiptionefst thetapertice |’y cHestbe amauaide,

depr essi Oghﬁﬁﬁé’&hﬁﬁl%n‘(ﬂoki@oﬁ Q%r&ihg%o hiYP&H diATRNE-8 o @dpéﬁ@h Bheed tHirsgase or
anxi ety; depression wth residual Synptons; chronic pain; eating disorder
or abuse, wherein said nedicanent is adapted so that 1-

[2-(2,4-dipethyl-p | sul f.any1) - phen i.perazine and pharnmaceutically
hecept abl Saci iR sUrEL N RErEG B RS U THR e ot onach. 14,
The use agepndbd@ichiy &dceptabldIcidWagitRinRaBainered PIHRAS hahBfciuse & 4 abl et or a
mul tiparticul ate conposition coated with a pH sensitive coating 15. The
use accor ghagacatichleomppaitiontherrahlrpdsanigtrpionsion ticttioptmend af & digedss an enteric
coating. 6., JThe use onding to.claimls erein i.d c ition is
adapt od” s¥ ket P R RO B a B T o Tk e PR EIPO ht oot i ne.
17. The ugsniadBerdet; posttteaudidyic Qfress|dadonderldpldsiowasyoeiatedsaitldcs@impesi ti on
conprises, 142-( 2, 4- di net hyl - phenyl sul f an(}/l) - phenyl ] pi.perazine HBr 1 an
amount of MPABEIGHES, Alq_l@_lmqfh“edlé%lﬁ% gu#Ecicty; depression with residual symptoms;

142- (2, 4- di ne: - . =P L pber.azi r tically
accept abl S i GG SU AR U DY ERE AR AT SRR 2

di sease sH-gxd4-dindthgdmpheogldul@inydrpdengl]pipapne depplessavaitidalsoscdeptablgener al
anxi ety di sgrgﬁr.; E@zni c d(ihtsorder' ost traumathi c stress disorder;

depr essi oficid 8dditipn paliy there 1%8%%6{6? 1 hs ¥9pech. Al zhei mer' s di sease or

anxi ety; depression with residual synptons; chronic pain; eating disorder

or abuse, wherein said conpound is in a
14. The use according to claim 13, wherein said composition is a tablet or a

multiparticulate composition coated with a pH sensitive coating

15.  The use according to claim 14, wherein said pH sensitive coating is an enteric
coating.
16.  The use according to claim 13, wherein said composition is adapted so that

release of Compound I takes place in the small intestine.

17.  The use according to any of claims 13-16, wherein said composition
comprises 1-[2-(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine HBr I an amount of
1-50 mg.

18.  The compound 1-[2-(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine and
pharmaceutically acceptable acid addition salts thereof for use in the treatment of a
disease selected from mood disorders; major depressive disorder; general anxiety
disorder; panic disorder; post traumatic stress disorder; depression associated with
cognitive deficits, Alzheimer’s disease or anxiety; depression with residual

symptoms; chronic pain; eating disorder or abuse, wherein said compound is in a



28 pharnmaceutical conposition for oral admnistration adapted so that said
conpound is not released in the stomach. 19. The conpound according to

cl ai m 18,woher@i2giogai d conposition is a tablet or a nmul tcpax2200useiie
conposition coated with a pH sensitive coating 20. The use according to
claim 19, wherein said pH sensitive cozting is an enteric coating. 21. The
use according to claim 18, wherein said conposition is adapted so that

rel ease of Conpound | takes place in the snmal] intestine, 22. The conpound
accor di ngPRBMAFRHTIGH emgongion derfal mleu%tr@mwaﬂfag i they said compound is

(2, 4- di mephvbrepbany igwidanwml) - phenyl ] pi perazine HBr | an anount of 1-50 ny.

19. The compound according to claim 18, wherein said composition is a tablet or

a multiparticulate composition coated with a pH sensitive coating

20.  The use according to claim 19, wherein said pH sensitive coating is an enteric
coating.
21.  The use according to claim 18, wherein said composition is adapted so that

release of Compound I takes place in the small intestine.

22. The compound according to any of claims 18-21, which compound is 1-[2-

(2,4-dimethyl-phenylsulfanyl)-phenyl]piperazine HBr I an amount of 1-50 mg.



