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SOLI D DOSAGE FORMULATI ONS BACKGROUND OF THE | NVENTI ON

The market for neuroscience and wonen's heal th drugs
wboaso7sens novi ng towards the use of dual ser ot earwsand010607

nor epi nephrine reuptake inhibitors (SNRI') for first

line treatnment of various indications, as evidence by

the recent devel opnent of SNRI's, for exanple,

Venl af axi ne and Dul oxetine. This contrasts with the

traditional use of selective serotonin reuptake

inhibitors (SSRI). Although the side-effect profile of

SSRIs and SNRIs are | ess severe as conpared to ol der,

tricyclic anggs m Eﬂ%\ﬁ}zl}é{f e still
some undesir Eﬁéﬁg?ﬁ EtnE lt'J kﬁ%@ed are
alternative conpositions for treating conditions
associ ated with serotonin and norepi nephrine

BAGHARENE, OBUMERNMEINTIRNI NVENTI ON I n one aspect,

t he

e g Aok R B S ol s
towardsthewse béduwl/)sprodxvma apd odretpglaphnae phuptakedelibitoml (SIWRI) for
ﬁrsgg grﬁalﬁll%ent 8? ;12??15 olﬁ%fl%n ev1 erhc%ri%ttkag:eececp oh)é:?opn&eng of
SN1R1]:b rfox:asmmplé v arlafakise aaﬁphdbxettﬂee Thivestttrasts vpitlothedeslitional

sl Rl el BrE b 455 BE SR el th i Hrect profie

of SORIsANAI SR B £ ROUARrOhs Eanpatbd@td oldef, ticyliedhti@eptssant
phar maceuti cal | accept abl e salt hereof at | east one
corppeunds ohereAte isﬂé seyppgHetebleside sffedttast one bi nder.
La sthdtlardnoidbe %xeaa&%%uvetd@%lﬁoam%ﬁg tf&ﬁr&"uﬁg lcH@Sitions
mul ti particulate formul ati ons, where the
asspgitedyeith perotoaeandhagrepincrluine isdhalansgs-and/ or a rel ease
rate controlling coating and/or an enteric coating
applied to a tablet or nultiparticulate core. In a
SUNMMARY infiotk IRWMENTI@N | nventi on provi des capsul es

¢ On&.t?'orrllé Qs%ect the invention provides modified release formulations having a

tablet core containing a compound of formula I (shown below), or a prodrug or a
pharmaceutically acceptable salt thereof; at least one rate controlling component; at
least one binder; and at leas_t one lubricant.

in another aspect, the invention provides are multiparticulate modified release
formulations, where each multiparticulate has a spheroid core containing a compound
of formula I, or a prodrug or a pharmaceutically acceptable salt thereof; at least one
rate controlling component; and at least one binder.

In still another aspect, the invention provides multiparticulate formulations,
where the multiparticulates have a seal coating and/or a release rate controlling
coating and/or an enteric coating applied to a tablet or multiparticulate core.

In a further embodiment, the invention provides capsules containing
multiparticulates described herein. Foil packets comprising the multiparticulates are
also provided.

In yet another embodiment, the invention provides the use of the composition

described herein in the preparation of medicaments for an array of indications.
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mul tiparticul ates descri bed herein. Foil packets

conprising the nmultiparticulates are also provided. In
wgetoraneisker enbodi ment, the invention provi desCrhs2003810607

of the conposition described herein in the preparation

of nmedi canents for an array of indications.Still other

aspects and advantages of the invention will be

apparent fromthe followi ng detail ed description of

the i nvention. DETAILED DESCRI PTI ON OF THE | NVENTI ON

The present invention provides pharmaceutica

conpositions conprising a nodified rel ease dosage form

of atill athdraspaonpelutyanfagéositt dndentisoh il beelppirenfREom the

NHCH3, NO2, CN, OH, OCl- C6

fOHQW’%det@ﬂ%%ﬂ?@ﬂ“@ﬁ?‘“@é“&‘lo%yl | , or a prodrug or a

phar maceutically acceptable salt thereof.

DEARNRADADESCRIRTION&F Tolrmiat Nanenal | evi at e upper

gastrointestinal adverse effects associated with dua
ser 6% ﬁﬁﬁe%fﬁa"%&(’@mrﬁ‘é‘ﬂﬁ? phrsmageipicak eompesitionsprognprising a

mofiH¥RIadidse RS vk ofiBolAY BHrIIE Shidon bBRSE

fornmul ations are be |ev to effective by reducing

the interaction of the activi conpound w th
neuro-receptors in the stomagh and small intestine as
wel | as systemcally. Accg angLy sl ower (extended)
rel ease or enteric coating products with m ni nmal

- release in the stonmach sefve P! mi ni ni ze the
concentration of vonpound in the upper
gastroi ntestina myjed rel ease (rel ease
rate controlling '
has the advantag A
gastr0|ntest|nal effects.fo
vomting by limting the anount
and b y passing the receptors in e upper

gastr0|ntest|nql tract that cause these effects.
= Cl, F, Br, CH;, CF;, SCH3, NHCH3, NO,, CN,

OH, OC, . C; alkyl, substituted OC; _ C4 alky!
1

, or a prodrug or a pharmaceutically acceptable salt thereof.

Advantageously, these formulations alleviate upper gastrointestinal adverse effects
associated with dual serotonin and norepinephrine reuptake inhibitors (SNRI).

While not wishing to be bound by theory, these formulations are believed to
be effective by reducing the interaction of the active compound with neuro-receptors
in the stomach and small intestine as well as systemically. Accordingly, slower
(extended) release or enteric coating products with minimal release in the stomach
serve to minimize the concentration of the active compound in the upper
gastrointestinal tract.

.An extended release (release rate controlling) or enterically coated dosage .
form has the advantages of reducing adverse upper gastrointestinal effects,for
example, nausea and vomiting by limiting the amount of drug release there and by-
passing the receptors in the upper gastrointestinal tract that cause these effects.
Additionally, a once daily dosed dosage form is expected to result in improved patient

compliance over multiple dosing.
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Addi tionally, a once daily dosed dosage formis
expected to result in inproved patient conpliance over
woubd7iipdssdosi ng. 1. Active Conmpounds The conmporauased7/010607
fornmula | (above), and nethods for the preparation
t hereof, are described in US Published Patent
Application No. US-2007-0015828- A1, published January
18, 2007 (US Patent Application No. 11/485,663, July
13, 2006, claimng priority of US Provisional Patent
Application No. 60/699, 665, July 15, 2005), which are
hereby incorporated by reference. As descri bed
therein, t he conpounds of forrmula I (above) may
contain one or nore asynmetric carbon atons and sone
L of tMVEHBBIARYEdSay contain one or nore asymmetric

(chirgd ()on‘ﬁﬁmn% ot fthulRY (2bBY : ?x‘ld’ ﬁﬁfﬁoﬁg f&rotﬁng Ridfadtion thereof

i sonmers and di ast er eoners. out respec
arq desstibed cHE Mubtislyed Ratens Anplisation No. DiSe2@IThoRli SBBRA L,

PSRk B SOOI i ARy S,
clanmfng mom'qy aof; éiSsHmylmnal Patent Np@l‘ieatmneNal GIB6IN665, July 15,

th
2o AR e G P B ST BRI Bl
compbuddsrmﬁbrranla Ti(abd ) nedysconiiih bgel batnowasyﬁﬂh e TAFY R, atoms

an PR Bf T RO P roRGEB BN ors AyABDHE (ChiraD cotters and

m@ﬁhﬁﬂ piveitise tb bptic) IgRndIe ah$ diaBrefeonib.i WAHRS SHOW 0K BIRSR kespect
han 95%ci s di astereoner. Thus, the corrgound of
to ?tsﬁ?ﬁh%mwfm terguda Leeng ﬁfqb(?ﬁ}m?@o??é\? pgpresent as a chiral

cetbASHEWR P s mBfecR dan2idk NEa FAGEBT R ARG sSﬁ’l@l‘sVa%%ell as in

enantlonerlcally pure stereoisoners; as we
racstrie mikiuxe- ufkere gfe alhe R dindteraensy é‘chcswn@reupsamdhe

cy(gpgéd{rggn ?‘Hx?h%ﬁld 1%/6 &%ﬁg @{ 20?'%{(;]1 l%g%ﬁgm%xg%,s eS ’nh 8?% erﬁb?%lment
areriafthe ciseobbghrasion.aFghexanasie, ibroan ehiddirhentntheabpatied is in a
cofb b IR GRS SRR 2oL A S B
compeand isdd.a cbnfigh@tioh ghav@thal 459 cid SiattsRdnic®. Mahghnd o
compound of formula I includes such optical isomers and diastercomers; as well as
the racemic and resolved, enantiomerically pure stereoisomers; as well as the other
mixtures of the R and S stereoisomers, and pharmaceutically acceptable salts, hydrate,
and prodrugs thereof.

The term “alkyl” is used herein to refer to both straight- and branched-chain
saturated aliphatic hydrocarbon groups, generally of 1,2, 3, 4, 5, 6, 7 or 8 carbon
atoms in length, unless otherwise specified. The term “lower alkyl” is used to refer to
alkyl chains of 1, 2, 3, or 4 carbons in length. The terms “substituted alkyl” refers to
alkyl as just described having from one to three substituents selected from the group
including halogen, CN, OH, NO,, amino, aryl, heterocyclic, substituted aryl,
substituted heterocyclic, alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, arylthio. These substituents may be attached to any carbon
of alkyl group provided that the attachment constitutes a stable chemical moiety.

The term “halogen” refers to Cl, Br, F, or L.
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al kyl chains of 1, 2, 3, or 4 carbons in |length. The

terns "substituted alkyl" refers to al kyl as just
wdesrid®ss having fromone to three substituenPeT/US2007/010607

selected fromthe group including hal ogen, CN, OH NO

, amno, aryl, heterocyclic, substituted aryl,

substituted heterocyclic, alkoxy, aryloxy, substituted

al kyl oxy, al kyl carbonyl, al kyl carboxy, al kyl am no,

arylthio. These substituents nay be attached to any

carbon of al kyl group provided that the attachnent

constitutes a stable chem cal noiety. The term

" haheg el £&{#ris ut& }grem% refEr to cdrbockRic eshtiddépélem, which

is used herein to refer to a carbocyclic aromatic
may petaciinelaninghommylbivlqaromegc sings fegedsi ligkpd fqgegher as such that

o YRR S e A A OB S e
Thé leyl (gml}pﬁ gmledb dubamtriot limjitsetiam plithel, asyihthyl bupgenyl, anthryl,

not I|n1ted to, phenyl, naphthyl,
tetrﬂﬂ’ﬁ Sﬁwm g’nf“i’f{ enapty¥l by dr onapht hyl ., and

phe erhB trdfry 1‘subgﬂﬂ?téd&[émh" ‘refebstol dryl &dustr clelf' ned aﬁemgfome two, three
ary as JUSt erl ne avin one, two [ r aur
or Gurb SH RS EPFONE EHRIPGPEBINE ORI G S HgSE RO
cy&@lkyla AiKkeRY1, alikull, afial oaliexl, subkstigited alkflﬂoKY naylkylcarbonyl

Xy, aryl oxy, subst] t.ut ed al kyl oxy, car bonyl ,
311(51%&‘1%%(%‘83(5?1“181’@“1%%0 and aryl thio. The term

) hetx%@&i&?* ﬁ&%h cmsqgiu&%rr%wntted&%ﬁ%la%@e at ablg of-7-

5-, 0©- - ered nonocyclic or a stab
memblemct:lyl@howcmpe estapdd ingltidynlic WeieraeyEkic 5ag u\fha‘ffw saturated,

par@i%ﬁ luﬂ%elt%r F&Ig or ﬁ@att\ﬁ'gtedoénd"\nﬁ%h%ﬁﬁﬁ@tg of %%o%'t&ﬁs and from

con on atons and fromone to four
onhiet fuohtermtaes ededdd froonthe lgeowgr ipgludireNuGL agd Natagps. The N
S ato at . iy ClA .
oS85 % IR 706 RN B O U Mg
rmg o Wi ctharginyf above Ideﬁﬂedjlm‘témeyblh:airgsds Yicded ¢o pi Agd ring. The

used .tao an ar The terocyclic ri
helg e HE AR HEE RS ST TPt ST BPBVR LS fis
resiRSM| shdBturd is dheinié Ayl tatilél esaaﬁhétaroayaw gouﬁcuﬁiﬁlude for
het erocyclic groups include, for exanp

exarppleatef@hyirafEan, mpsieding; WPraZH}Ybe?rawmgqendmyl azepinyl,
pyg'oﬁ)efﬁm, REEd9bRY) pyrR&ERyMinyl, pyrimidinyl, pyridazinyl, oxazolyl,
isoxazolyl, morpholinyl, indolyl, quinolinyl, thienyl, furyl, benzofuranyl,
benzothienyl, thiamorpholinyl, thiamorpholinyl sulfoxide, and isoquinolinyl.

The term “substituted heterocyclic” is used herein to describe the heterocyclic
just defined having one to four substituents selected from the group which includes
halogen, CN, OH, NO;, amino, alkyl, substituted alkyl, cycloalkyl, alkenyl,
substituted alkenyl, alkynyl, alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
alkylcarboxy, alkylamino, or arylthio.

The term “alkoxy’ is used herein to refer to the OR group, where R is alkyl or
substituted alkyl. The substituted alkoxy may be the OR group where Ris C; , C3, C;,
Ca, Cs or Cs alkyl substituted by from one to three substituents selected from the
group including halogen, CN, OH, NO;, amino, aryl, heterocyclic, substituted aryl,
substituted heterocyclic, alkoxy, aryloxy, substituted alkyloxy, alkylcarbonyl,
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pyrrolidinyl, imdazolyl, pyridyl, pyrazinyl,
wo BP0k nyl , pyridazinyl, oxazolyl, isoxazolptyyys2007/010607
nor phol i nyl, indolyl, quinolinyl, thienyl, furyl,
benzofuranyl benzot hi enyl , thianorpholinyl,
thianDrphoIinyI sul foxi de, and isoquinolinyl. The term
"substituted heterocyclic" is used herein to describe
the heterocyclic just defined having one to four
substituents selected fromthe group which includes
hal ogen, CN, OH, NO2, am no, alkyl, substituted al kyl,
cycl oal kyl, al kenyl, substituted al kenyl, al kynyl,
alkykakwry, aliylanong,, argltoet 'Dhﬂtteam éérkz;dxcﬂ ys ussdierain tdoafe to the

OR grlo | \gﬁerg%}/s arglI rysgﬁgltﬁ%{d Oar¥ e ttFlgrll ?ﬁlgy&ﬂ%&%&g} is used

herelﬂ'merrefethb meakdnglhgrmg_\;smme Rt ugtae@l akR klwstl’gﬂfh@ akkyh sTﬁé tghﬁd
t ) I ) )

“agehi” e bt G et ot T C O EoHE: T Spelin o

subsﬁuhed amcye tlse ﬁ:ﬁhe‘ﬁirﬁ@oaﬁlfyﬂﬁké@ﬁ tg rbeupsdceﬁaawllaﬁe tertiary amines
am no, het erocyclic

Whegeefbgfﬁ atn@flé’a Sa'riﬂtuteé @B@/ﬂ ETPECEY lgms(sylew cieh F&BRY atoms,

Whl(ﬂlrﬁ?ih?ﬁy citB R ahlel d#d@Her@h M %Y point of attachment is on the nitrogen
al kyl carbonyl, al kyl carboxy, alkylam no, arylthio. The

atonterm"aryloxy is used herein to refer to the OR

gr i@ co%{;ﬁ@ﬁﬁdﬁ)f* BrAhd 3 beRsd |tk ??m?'b? %altsg%%@&n

"al kyl carbonyl™ 1s use ereln tore
phargragesicalipier ehmlpbgmaﬂylacmpt@lb g¢iids ot b@lseal Eyese skhe irtchrdm,

but arghléy fn%\ij\%&) 93%1?? f‘os,\tlo Siﬁég Feﬁ?srvgft}rl] gani ee{n dngﬁg{ﬂc ac%x)gctr erm

exarﬂpalm awab Idycttfc mﬁe,rtartmc ksutdanmeﬁmm}ax ynaﬂmdl ﬁlzerohloamandehc,
bst.it

mall e G ohero B g gytosh o SRt Bt e, B R A,

tolu@ieklhﬁfms &ﬁ@sﬁiﬂﬁlyﬁ&ﬁh&lﬁcc bleheidaadat m@ftuﬁﬁ; RGBS Dther
on the nitrogen atom The conpounds of formula I

salts ingfutigsafisatith NER & dtelP i afalng pa hymetale dot pgple, sodium
(e.g. p&mmc;@ufdﬁ@é)l Yot@ésilhY & &0 lpetisGiaid ydRe£iap), eRlcfing et ds

or bases. These salts |nclude but "are not limted to,
magpesiifio| | owi ng salts with organic and i norgani ¢ acids,

f O 8eARE Bas WRAELd <S’the:xl &ﬁﬁﬁ&mdg bf f'drﬁmlé{ i éﬁ%y b€in the form of

succinic, fumaric, maleic, malonic,
esters, carbamates and other conventional ¢ ‘pro-drug” forms which, when

administered in such form, convert to the active moiety in vivo. In a currently
preferred embodiment, the prodrugs are esters. See, e.g., B. Testa and J. Caldwell,
“Prodrugs Revisited: The “Ad Hoc” Approach as a Complement to Ligand Design”,
Medicinal Research Reviews, 16(3):233-241, ed., John Wiley & Sons (1996).

As used herein, the term "about"” generally means within 5%, 1%, or 0.5% of a
given value or range. Alternatively, the term "about” means within an acceptable
standard error of the mean, when considered by one of ordinary skill in the art.
Further, the total of all components contained within a core (either tablet or

multiparticulate) for any particular formulation does not exceed 100% of the core.
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mal i c, hydrochloric, hydrobrom c, phosphoric, nitric,
sul furic, nethanesul fonic, toluenesulfonic and
wei2007/1a043y known accept abl e aci ds, and m xt ur eBCT/US2007/010607
thereof. O her salts include salts with alkali netals
or alkaline earth netals, for exanple, sodium(e.qg.,
sodi um hydr oxi de), potassium (e.g., potassium
hydr oxi de), cal cium or magnesi um These salts, as well
as ot her conpounds of fornula I, may be in the form of
esters, carbamates and ot her conventional "pro-drug"
forms, which, when adm nistered in such form convert
Il. to Thbledetive noiety in vivo. In a currently preferred

t the r odr re gste See B.
Too PVt tereifr i) tetefth frldipns i uat «fuefigse
conuoﬁmngqaﬁﬁdaﬁ' famﬁqarml @Eitbdig ddl GaembBesitigally acceﬁtable
{\[@ g‘@ﬁesearch Revi ews, 16(3):23 3-241, ed.
salt ?rss) conergisaentrallingcomneaeat; 3t lepsteonedvinderapisiatleast
oncd@bsER] y means within 5% 1% or 0.5%of a given

vaI ue or g&g Alternatively, the term "about" neans
msnh hectables aerscantainsoiom fabphiel 0% 4o abawt§H%

(we‘éém%'ﬁélgﬂ% /Exg ¢ apf tfaﬂfeﬂ:&gf ¥t §l§6ﬁ+oﬁr[h S0k I A further

t al onents contal ne
embpdiment, @hﬁ tehlst corgisloptaimy frwnlabppiam% ¢ol hmw)ls%nw/‘angbout 10%

I | 0 0% 0
0 BRI, LOL AR KO 0SRo ok, SHBEP 1ol S0%8l, ey
abofibt 5l tataboms2 9a wi/my abmttaISP/eto aone3 0% & mbbgt 20% to about 25%

wif EBRAth ab Sl 3R wli, G gtibuR 3P BhnPl T qy/w af agorpppund

of fbahﬂadormt\ stll ahoer anpedigieht, tad tabRASbredRtMNARuE 18%ko about
ant. I n_one enbodi nent, the tablet

169 ARE UL B ABORE Lo o B o SBBg A2 ety i b of

fortdBladhtin (8f ¥MotRdr dntdiRbhiCtheG 5180 cRb c@nﬁw du&t 15% to
formula |. In a further enbodi nent, the tablet core

aboebm%u Wav of bRempewd qmmélaabdnﬂnq@% enbpdiatsoti ttha Gt gore
onB R ot oW 169438 AHbut O, (WwaRAWongd thW ot fordRANY. 1P other

to about 20% w w,
embodiment, the tablet core contains from about 21% to about 22% w/w of a

compound of formula I.

In one embodiment, the rate controlling component is a rate controlling
polymer selected from among hydrophilic polymers and inert plasticized polymers.
Suitable rate controlling hydrophilic polymers include, without limitation, polyvinyl
alcohol (PVA), hydroxypropyl methylcellulose (HPMC, hypomellose or
hypromellose), and mixtures thereof. Suitable insoluble or inert "plastic" polymers
include, without limitation, one or more polymethacrylates (i.e., Eudragit® polymer
and equivalent polymers under other trademarks). Other suitable rate controlling
polymer materials include, e g., hydroxyalkyl celluloses, poly(ethylene) oxides, alkyl
celluloses, carboxymethy! celluloses, hydrophilic cellulose derivatives, and
polyethylene glycol. In one embodiment, the rate controlling component is

hydroxypropyl methylcellulose.
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about 15%to about 25% w w, about 15%to about 30%

w w, about 20% to about 25% w w, about 20% to about
wOeQdBM3s or about 25%to about 30% w w of a ceapwsm®7/n10607
of formula l. In still another enbodi nent, the tablet
core contains about 15%to about 16% about 16%to

about 17% or about 21%to about 22% w w of a conpound

of formula I. In yet another enbodi nent, the tabl et
core contains from about 15%to about 16% w w of a
conmpound of formula I . In another enbodi nent, the

tabl et core contains fromabout 16%to about 17% w w

of Suiiskipothedatsitt dodé porttaink frobnalsun BORS tocatont 50BN eigth &y
from about, 21% t o about. 22%

tabl et co contain w
welgh? (TR Ut PR P CORTH o RSB R e TR her
emba&?néh@ the edbldt %r&&ﬁﬁ&lﬁ@ﬂbni aﬁm@t B@mﬁo@@amrsﬂ%lm about 30%

yner se ected from ano yaropni ol yners and
to St B0 Sty P ELEOTogb PRBHS Ve v oraut B SV BTy
ab&ﬂ @@?/(?%' ddcdt @91/&’\07% Sibbfci 5‘%% alult E@% WI/\lv Mdodk UOM, to about 45%

al coho PVA net hyl cel | ul ose
w/(vagt 4%%@@%@%4%/% ) a%‘miv*ﬁf ) aboalh a0 ‘Yf"ﬂ pégrate
cor&tﬁﬁﬁﬁ%rxomﬁ ![1? stﬁlﬁ‘ §1gAtH<9J ﬂggdnlngﬁtr Ehe t%l@?&dr@ contains about

out Im |on one Or nore
38wmummw/m ebm(tl 4284 o Stk B3y, oyt Hnke bout 44%

oG TR REHIES 0 SRR BT

cox&gollmgly@knpwaitkyl cel I ul oses, poI y(et hyI ene) OxXi des,
al k el | ul os arb msth cel lul.o - .
Py SRS TR T SRR P AR G e e g 5
celOily&0bnd bﬂvﬁﬂﬁc , g otRdrk Irt @163 ¢rabedigent, thd binder is selected
conmponent, i s roxy cellu Sui t abl
fr%@ﬂ?%n@froeaﬁé? U%ggef ?rsm %L RS hToR =
furtB et d P eteing lunc(ewllsv%l&t)crwﬁuﬁ@ Qéﬁmog@ ra@)l opliofallyahRicel®

control | ing component. In a further enbodi nent, the
migspphstalling el breLr s ips SR A B umicseon s3I ms IR0 w w,

abo lgtmép[%) IR BDeHLorf QAMMNY. 3D A ut IB% i1 YD @Might by
w w, abolf 35%to about 40% w w, about 35%to about

welgt(w/w), ofthe tablesmr el fadynders Gy diniherayhadimgut, fhs tablet core
cor?tgﬂllétfroﬁ K?)out 25% to about 30% w/w, about 25% to about 35% w/w, about

25% to about 40% w/w, about 25% to about 45% w/w, about 30% to about 35% w/w,
about 30% to about 40% w/w, about 30% to about 45% w/w, about 30% to about 50%
w/w, about 35% to about 40% w/w, about 35% to about 45% w/w, about 35% to
about 50% w/w, about 40% to about 45% w/w, about 40% to about 50% w/w, or
about 45% to about 50% w/w of a binder. In still another embodiment, the tablet core
contains about 26% to about 27% w/w, about 32-33% w/w, or about 43-44% w/w of a
binder.

The lubricant may be selected from any of the conventional lubricants known
to those of skill in the art for tablet formulations. In one embodiment, the lubricant is
magnesium stearate. In one embodiment, the tablet core contains about 0.5% to about
3% w/w, or about 1% to about 3% w/w, of a lubricant. In a further embodiment, the

tablet core contains about 1% w/w of a lubricant.
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w w, about 40%to about 50% w w, or about 45%to about

50% w w of a rate controlling conponent. In stil
wanoei7nee43enbodi nent, the tabl et core contai ns abows208%40607

to about 42% w w, about 42%to about 43% w w, or about

43 % to about 44% ww. In still a further enbodi nent,

the tablet core contains 40%w w of a rate controlling

conmponent. The bi nder may be sel ected from anong known

bi nders, including, e.g., cellul ose, and povi done,

anong others. In one enbodi nent, the binder is

sel ected fromanong mcrocrystalline cellul ose,

C r osbmﬂeﬁ&ﬁlﬁ)dlﬁlﬁﬂt Bther b@pohdis ﬁﬁfuddéﬂ@lefnﬂ' f%g esium
i nent, _the binder is m crocrystalline cel qu e,

St%%ﬁ%teb 5’{1 €51 &Flflwﬁm Setale), ani-ederrenis: ol iiveteredndidrasuants
%b@ ﬁlcﬁﬁcﬂed RilaCd taBict EQL! ﬁﬁ%%hﬁ&%n‘?@d&égﬁt? e t ull % cqgaébntams

e tabl et core contalns rom abo
ﬁ"{‘ﬁéb@‘l‘ﬂ 5%)” Ao 0% W/w)ofcafgltdhet tlabinetendmdﬁ)lem“tf tte glidant is talc.

i r t t, re .
SR 0 HELEE oM AR sy
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binder. In still another enbodi nent, the tablet core
CORBER NS about 26%to about 27% w w, about 32-33% w w,

or about A3nA4%6bWbeti BsRiwIesFthd ha% Att&a 26f

selected fromany of the conventlona %rlcan nown
forpgnle koarea prpdsig 91 2 pharmhecwically eccepaibllaas;ahf themofat i ons.

Y T AT R T —
about 0. 5#oub43doab8eb 4% w/erofahotiblel Yotcofabsiutierd¥ad
W w, of aaboutJ li‘;/ /nw of the taaxblfe:t%'I (Eotrer:] g% a?lH;DrPc%}xtne nt, the
In a further embodiment, a modified release formulation has a tablet core
containing:
about 15% w/w of a compound of formula I, or a prodrug or a
pharmaceutically acceptable salt thereof:
about 40% w/w of hydroxypropyl methylcellulose;
about 44% w/w of microcrystalline cellulose (for example, Avicel®
microcrystalline cellulose); and
about 1% w/w of magnesium stearate.
In another embodiment, a modified release formulation has a tablet core
containing:
about 16% to about 17% w/w of the tablet core of a compound of
formula I, or a prodrug or a pharmaceutically acceptable salt thereof,
about 43% to about 44% w/w of the tablet core of a rate controlling
component;

about 32% to about 33% w/w of the tablet core of a binder; and
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tabl et core contains about 1% w of a lubricant.In one
enbodi nent, ot her conponents including diluents (e.g.,
worgrasi4ss stearate), fillers, glidants (e.g., PCaIUS2007/010607
anti -adherents, pH adjusters and/or adjuvants may be
included in the tablet core. In a further enbodi nent,
the tablet core contains from about 5% to about 10%
ww of a glidant. In one enbodinment, the glidant is
talc. Suitable pH adjusters include, e.g., sodium
carbonat e, sodi um bi carbonate, potassium carbonate,
l'ithium carbonate, anong others. Still other suitable
conponentaboui 8% tdabsweaddh wywaithe eblet torearten labrisdat! | i n

E’E :%M%?gg}boé%e?,& g]ﬁtnggf EB‘S Fql??,sga’?lin?lgﬁtlon zlflso contains about

7%6%6&@@)4@ soHﬂe'Séhgh{—geﬁﬂpcﬁﬁ thymmadsok% 604l feAs2PA8) |
which is he [ ncor@or at ed reference. In one

coTiiphlbRl PRAYRS (éewa&r:ﬁ Pg “@@l"éfa%’é tﬁa?trﬁ%u on has a
t abh’?&nl@&%ﬁé?%h?do%ﬁgm &Q%a&é&@&%@qgﬁaﬁu&@oﬁ WS4 @biet

the tabl et core of a cofpound formula I; or a
corpcouielgngr a phar maceutical |y accept abl e salt thereof;

about 40%, 6‘3{ VJL{Q/ }atttﬁé’l Blet €81 4%;Q\il\17 @o&?&‘i‘%&@f‘% %ﬁh{a éra

conponent {bout
prodmgommmrmandﬁrcallamdc@mw sal%hﬂiewf,of the tablet core

of a |ubr nt a di.fie .
rel ease é?'%u‘#‘ta/f’ |WW atge {aal%?eéﬁf)eeto r éoxé@ﬁ?pe}fr{%ileﬁ{&dcglulose’
about 15%buttd2% valwca'ﬂmewmbt @brd etk derystaldibe @ewlost: ug
or a pharpaceuyt i tabl e_salt thereof; about
40% W w &gg‘ﬁ yp?%tﬁ‘ﬁlt(iﬁ%t"ﬁﬁ ?:%tlaﬁ:ul ose; about 44%

w w of masbﬂc;r%svw bf the t&ﬂétb@k@&ﬁnééwmm 81¥RIa8s; and

Avicel (r) mcrocrystalline cellul os?1 and about 1%
w w of n&gﬁl@él?mt%ﬁ%goélpgg coating over the 'tablet core comprising:

about 7% w/w (solid, weight gain) of the tablet core of ethylcellulose
with plasticizer (for instance, using Surelease® ethylcellulose dispersion (25% w/w
aqueous disperson)); and
about 0.6% w/w of the tablet core of hydroxypropyl methylcellulose.
In still another embodiment, the modified release formulation has a tablet core
containing:
about 21% to about 22% w/w of the tablet core of a compound of

formula I, or a prodrug or a pharmaceutically acceptable salt thereof;

about 42% to about 43% w/w of the tablet core of a rate controlling
component;
about 26% to about 27% w/w of the tablet core of a binder; and
about 10% to about 11% w/w of the tablet core of a lubricant.
In a further embodiment, the modified release formulation also contains about
17% to about 18% w/w (solid, weight gain) of the tablet core of an enteric coating

(described below) over the tablet core.
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I n anot her enbodi nent, a nodified release formul ation

has a tablet core containing: about 16%to about 17%
wowaBo43Be tabl et core of a conpound of fornubkaTiUuS2@17/010607

a prodrug or a pharmaceutically acceptable salt

t hereof; about 43%to about 44% w w of the tablet core

of a rate controlling conponent; about 32%to about

33% w w of the tablet core of a binder; andabout 8% to

about 9% w w of the tablet core of a lubricant. In a

further enbodi ment, the nodified release formul ation

al so contains about 7% to about 9% w w (solid, weight

02 1) o BfiHePErbBEISdn ORE afifidd FdBaRR Ak RCRR blet e
coating (descri bed bel ow) over the tablet core. In

condaipinig: 3 furt her enbodi ment, the nodified rel ease

formul ati,g Bg% iU ?%g{geo&oaﬁaaa &Jbglfnd%m&nul@%ora

w w of tﬁ 'et core o e compoun formula I,
prodru@ormmhmgcwtlcallphecrapmbémwttabiwf accept abI e salt

t her eof 449% w/ .
hydr oxyprg 3%2 W/Wlog el l?lbgaetsg gmteacglhglh 0%‘%5) o?th}{lﬁeenulose’
t abl et cabeut@s /HMWmfrtlyestabldtlcm Qfehicndoosﬂalhabocﬂulé%

w w of th [ e tac bout 2% w w of the

t abl et 08 %utﬁg/“ (ggtﬁﬁ?ﬂt% tEgre ?@‘aloand a rel ease rate

cont r ol | iabgut@IBtW/Rpfaue tabuéteboteﬂbﬂrﬁhgmm steafatd; andg:
about 7% w w (solid, wei gain) of the tablet core

of & ﬁ?‘leﬁléICP‘EFF%%V%tIi’%t"‘B?eég?’iec‘io Str i nst ance,
usi ng Sungh@asek W/we(wxyd GRdipt gaﬁg HIBPRb 08re(A3TetMhdylic

aqueous di sperson) nd about  0.6% w w of the tabl et
cor ecldfcomld'rr@m : rret hyl cel I ulose. In still

anot her p@& 5O wﬁlemuéﬁgof&le%ga%i&gé;wl ation

has a tab core
about 0.7% w/w of the tablet core of sodium hydroxide; and

about 2% w/w of the tablet core of talc.

Tablets may be prepared by conventional methods known in the art. In one
embodiment, a compound of formula I is mixed with the other components of the
formulation to form a granulation. In one embodiment, the granulation is formed
using a roller compactor. In another embodiment, the granulation is formed using a
high shear granulator (e.g., a Collette Gral mixer). However, other methods known to
those of skill in the art, including, e.g., a low shear granulator, a blender, planetary
mixer, etc., or a fluid bed processor (Glatt GPCG), dry granulation, or slugging, can
be utilized to prepare suitable granulations. The granulation is then compressed using
conventional methods to form a tablet.

Tablets may be provided with additional layers, optionally, containing active
components, or other layers as may be desired for coatings (as described below),

separation between layers, or the like.

10
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cont ai ni ng: about 21%to about 22% w w of the tabl et

core of a conmpound of fornmula I, or a prodrug or a
wohermaessit i cal | y acceptabl e salt thereof; aborCTAR%0U010607

about 43% w w of the tablet core of a rate controlling

conmponent; about 26%to about 27% w w of the tabl et

core of a binder; and about 10%to about 11% w w of

the tablet core of a lubricant. In a further

enbodi nent, the nodified rel ease fornulation al so

contai ns about 17%to about 18% w w (solid, weight

gain) of the tablet core of an enteric coating
1. ( dedsuttipadichkitesy) over the tablet core.ln a further

enbodi neny, the nodified rel ease_fornul ati on has a .

¢ abPERVISSH BerE A R aie o e SiP e fpRRMIALR S, pherein
cachGh&ltiphriRu GRS 01l @br8dchtdining a dniovH WY feimaa I, or a

phar maceutically acceptabl e salt thereof; about 42% .

profiryg o a phsamasentzaally geeepible salt @ﬁwﬁoam}q:ast one rate controlling
colIBEAAEGRk! ¥ ll%§?én@&?&ér. 26% w w of the tablet core of

crocrystalline cellul ose; about 8% w w of the tabl et
cor & ofic embedimsint the ptpaitioflatetvere eitains Egmeatwut 15% to

e e
forgmila)). nfa funéhet aipbedintmt,ehe mukipdraculgieicoracindains frolnyateut
0B AR SO R SR b R SEAELT Bl v
or fityuiti A8%/0ie; abantl2 Sy, 260wy 20% to tumt Batd etw cabioat 26% to about
353, A $1% 15 om0 ST SouP 500 B0kt 5% w Ve o 88Sut 30%
to about 35% w/w of a compound of formula I. In still another embodiment, the
multiparticulate core contains about 23% to about 24% w/w of a compound of
formula 1.

In one embodiment, the rate controlling component is a rate controlling
polymer selected from among hydrophilic polymers and inert plasticized polymers.
Suitable rate controlling hydrophilic polymers include, without limitation, polyvinyl
alcohol (PVA), hydroxypropyl methylcellulose (HPMC, hypomellose or
hypromellose), and mixtures thereof. Suitable insoluble or inert "plastic” polymers
include, without limitation, one or more polymethacrylates (i.e., Eudragit® polymer
and equivalent polymers under other trademarks). Other suitable rate controlling
polymer materials include, e g., hydroxyalkyl celluloses, poly(ethylene) oxides, alkyl
celluloses, carboxymethyl celluloses, hydrophilic cellulose derivatives, and
polyethylene glycol. In one embodiment, the rate controlling component is
hydroxypropyl methylcellulose.

Suitably, the multiparticulate core contains from about 20% to about 40%
(weight by weight (w/w) of the multiparticulate core) of a rate controlling component.
In a further embodiment, the multiparticulate core contains from about 20% to about
25% w/w, about 20% to about 30% w/w, about 20% to about 35% w/w, about 25% to
about 30% w/w, about 25% to about 35% w/w, about 25% to about 40% w/w, about
30% to about 35% w/w, about 30% to about 40% w/w, or about 35% to about 40%

11
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enbodi nent, a conpound of fornula | is mxed with the

ot her conponents of the fornmulation to forma
wgremaBegsson. 1 n one enbodi nent, the granul ati 8aTiUs2007/010607

fornmed using a roller conpactor. | another enbodi nent,

the granulation is forned using a high shear

granul ator (e.g., a Collette Gal mxer). However,

ot her net hods known to those of skill in the art,

including, e.g., a |low shear granulator, a bl ender,

pl anetary m xer, etc., or a fluid bed processor (d att

GPCG, dry granul ation, or slugging, can be utilized
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c (ﬁkﬁT optionally, containing active conponents, or
ot'her layers as nay be desired for coatings (as
descFhdbbddemimawpe selegiad ditonp ambag keewn [binders indudinpee.g.,

1.ke. 111, Ml tiparticulates Provided.herein.are .
colhf{fe phfnet o ERhtn FhBly Darcu bRt R i s setecea
frovheneing mizedtrystiilinp aelhilosd, ai@pbeigore, spl efitifechieof. In a

cont ai ni a compoynd o f formyl.a | or a prodrug or .
SR n e S TdECe bt aline Coliwiieom taraty vicel®
miziceryahlting eellilosd 6AvieOIP PAR 0T misfdr@tallifASd ISR

bi nder. |1 n one enbodi nent, the nultiparticulate core

cont 2HHEL: themalartiodals caregastainsiogy sheug B Yegoyrbout 55% |
. b . )
o e Qi) of U UK pURRLIHEHYE) S £ B, M e
erghadimpnty thequnlsipartisylate eensrcaninstframahbuiiis % 5oebait 46%w/w,
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W o é”%& fd of formula I
In one embodiment, other components including lubricants (e.g., magnesium
stearate), diluents, fillers, glidants (e.g., talc), anti-adherents, pH adjusters and/or
adjuvants may be included in the tablet core. Suitable pH adjusters include, e.g.,
sodium carbonate, sodium bicarbonate, potassium carbonate, lithium carbonate,
among others. Still other suitable components will be readily apparent to one of skill
in the art. See, e.g., R. Rowe, et al., Handbook of Pharmaceutical Excipients, Fourth
Edition, Pharmaceutical Press, London, United Kingdom (2003), which is hereby
incorporated by reference.
In one embodiment is a multiparticulate modified release formulation, wherein

each multiparticulate has a spheroid core containing:

about 23% to about 24% w/w of the multiparticulate core of a
compound of formula I, or a prodrug or a pharmaceutically acceptable salt thereof:

about 30% to about 31% w/w of the multiparticulate core of a rate
controlling component; and

about 46% to about 47% w/w of the multiparticulate core of a binder.

12
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In one enbodi nent, the rate controlling conponent i s
a rate controlling polyner selected from anong
woydr7api3gi ¢ pol ynmers and inert plasticized pobPgm@iss107/010607
Suitable rate controlling hydrophilic polyners
include, without limtation, polyvinyl alcohol (PVA),
hydr oxypropyl nethyl cel |l ul ose (HPMC, hyponel | ose or
hypronel | ose), and m xtures thereof. Suitable
insoluble or inert "plastic" polynmers include, wthout
[imtation, one or nore polynethacrylates (i.e.,
Eudraglt(r) pol ynmer and equi val ent pol yners under
ot hea ﬁnmlM&rrﬁmldajlenta heai ceali(ladoribed helovwd dhaprdiediaygr the

mat e u
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erivatives, and_polye 0
the rERBARIFEHE @R 3P4 OBt o t86"1k?ﬁ‘6tnde% ) (solid, weight
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mul tiparticul ate core contains fromabout 20% to abaqut

40% pfattigrieniipdierfris 2 mylipargonlateyaodiiiedrglspss fogpuadon,
whe&ﬁ%g%fh%uﬁ'lpﬁﬁhc%lﬁp 54 QLgﬁemdeef@mmm In a further

articul ate core cont ains from
about 2GHPEG2HbOUW Wulipartiewlatexgus eH2 epReuEef formula

t 25% t o about

L o PR et b BB O 2506 0

about 4GHoul 3% at/euef BEeveulGpart ouate3®Y6 of hydrakyrierd0%

tj éggut 40% w' w, or about 35%to about 40%W w of a
methyiediUloft r ol 11 ng conponent. In still another

enbodi mebut 46¥8 wiwl 6f thaniultpdratelaraoee obmiadoysabimet

30% to about 31% w w of a rate controlling conponent.
cellutpgs: pi nder may be sel ected from anong known bi nders,

| NGl 46 Q@ting o¥er the BhiliHpAFEulaf Wbr Bk tHIANE; abdIND mga w/w of the
others. In one enbodi nent,. the bjnder is se]ec %g
mulpatgulateciose P2 53l P HEORBIISINE DO RRE i ellyipzp with
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is'mcrocrystalline cellulose, tiona
Avianainfaric qeating evsitha nulipartienlpis cose ﬂ@? eGIE 6@%@%
confthgé m crocrystalline cellul ose.

about 7% w/w (solid, weight gain), of the multiparticulate core of
ethylcellulose with plasticizer (for instance, using Surelease® ethylcellulose
dispersion (25% w/w aqueous dispersion)); and

about 1% w/w of the multiparticulate core of hydroxypropyl
methylcellulose.

Multiparticulate formulations may be prepared by methods known in the art.

In one embodiment, the dry components, including at least the compound of formula I
and the binder are dry blender in a suitable mixer, e.g., a planetary mixer,,for
example, a Hobart mixer. Optionally the rate controlling component, and further
optionally a pH adjuster, may be included in this step. Subsequently, the remaining
components and water are mixed in to afford a granulated product. The granulation is

then extruded and spheronized through a suitable device (e.g., a Nica®
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Suitably, the nultiparticulate core contains from

about 35%to about 55% (wei ght by weight (ww of the
woubd7iipeu3si cul ate core) of a binder. In a furtRer/US2007/010607

enbodi nment, the nultiparticulate core contains from

about 35%to about 40% w w. about 35%to about 45%

w w, about 35%to about 50% w w, about 40%to about

45% w/ w, about 40%to about 50% w w, about 40%to

about 55% w'w, about 45%to about 50% w w, about 45%

to about 55% w w, or about 50%to about 55% w w of a

binder. In still another enbodi nent, the
exgy&ér)spﬁé&g&ug%@ tﬁé’fe%uﬁﬁ’xﬁtﬁgh&_%id%tl@él Hrid % fedn AIsPriohdly
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Ki ngdom (2003), which is herely_i. corporated€%¥ £
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i.e23%etstzeabellets Rtowids notltiparsiciate fopaulations.alreonrgprabegimgnt, an
conpound. Q mula I, or a prodrug or a
1863%&%5?%@f|8%%{y acceptabl e salt thereof; about 30%to
abouvuBiPartivulated, either undotiegar toatadl as dessoibed below, mayde placed

. contraolli conponent ; _an % A7 %
B R T e et R s R ey
otesrhatibie packagesarl are aital{ld Gsanixtheglinteh dvgd podagyliged

over the gul'ﬂtﬁl particul ate core of about 1% to about 2%
appfegAwse qrie Bkt i particul ate core.

V. Coatings

In one aspect, a seal coat can be applied to the uncoated tablet or
multiparticulate. This may serve as an initial seat coat, as a final seal coat (i.e., over
all other coatings applied), or both. The seal coating may be selected from among
suitable polymers, for example, hydroxypropyl methylcellulose (HPMC, hypomellose
or hypromellose), ethylcellulose, polyvinyl alcohol, and combinations thereof,
optionally containing plasticizers and other desirable components. In one
embodiment, the seal coat is HPMC. In another embodiment, the seal coat comprises
hydroxypropyl methylcellulose with polyethylene glycol as plasticizer. Such a seal
coat may be made from Opadry® Clear coating. The seal coat is applied to provide
the desired weight gain to the tablet or multiparticulate. In one embodiment, the
coating is applied to a 0.5% - 3% (w/w), 0.5%, 1%, 2%, or 3% w/w weight gain
(sohd) with respect to the uncoated form. One of skill in the art will be able to apply a

seal coating as described herein by conventional methods known in the art. However,
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In still a further enbodi nent, an enteric coat

(described below) is applied over the nmultiparticul ate
woao®/1amds seal coat of about 8% to about 9% w RCTASRI0AN10607

wei ght gain) of the nultiparticulate core. In a

further enbodinment is a nultiparticulate nodified

rel ease formul ati on, wherein each nultiparticul ate has

a spheroid core containing: about 23% w w of the

mul ti particul ate core of a conpound of fornula I, or a

prodrug or a pharmaceutically acceptable salt thereof;

about 30% w w of the multiparticul ate core of
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. multiparticulate core of mcrocrystalline cellulose; a
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over e multiparticulate core, the enteric coating
Aneppiopiiatersgnowmdt es tetEtmined byshe cabacitgiogtite syaiem, andfin vhe
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chaegduyiheethe mnits 8'hdicopeng ieqn, OR&Uy® Glecagsebosat, is then applied
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withlah tihlpatehipetttadeto flapproklimhicBNS0Tay 0eCph epatidsddytion spray rate
met hods known in the art. In one enbodi nent, the dry

of T¥hHbEEMSPCT MHRY GafHLAAMIFALRE PrEsre S ri8umeTof™ PBF nul a
embod@Bfdnt, 16e RuRGRHIANRe BnipEhRRSIRIB S0 18 438 ! MURUNB T 10 about

43°%. g(')f)tic?na%ly?ig?ct (?rrg cg?n]?)(aer;l’)l’efrga{terial is applied to the finally coated
formulation.

In another aspect, an extended release or release rate controlling coat is
applied, optionally in addition to any of the other coatings described herein. The
extended release coating layer may be applied over an initial seal coat, over an enteric
coat, or directly over a core. This coating is applied by the same means as described
above. In one embodiment, the release coat is obtainable from an ethylcellulose-
based product and HPMC. An example of one suitable ethylcellulose-based product
is an aqueous ethylcellulose dispersion (25% solids). One such product is
commercially available as Surelease® ethylcellulose dispersion (Colorcon, Inc.). In
one embodiment, a solution of an aqueous ethylcellulose (25% solids) dispersion is
applied to the core. In one embodiment, HPMC, e.g., in an amount of about 5% to
15% w/w, or about 10% w/w, is mixed with the ethylcellulose dispersion, to form the
coat solution. Thus, the ethylcellulose may be about 85% to about 95% w/w, or about
90% w/w, of the coat solution. Upon drying under suitable conditions, e.g.,
approximately an additional 5 to 10 minutes, the total release coat is in the range of
about 1% to about 10%, 2% to about 9%, 3% to about 8%, or about 8% to about 9%

w/w of the core prior to application of this coating, i.e., including any prior coats.
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t he remai ni ng conponents and water are mixed in to

afford a granul ated product. The granulation is then

extruded and spheroni zed through a suitabl e device

{e.g., a Nica(r)extruder/spheronizer) and the

resulting spheroids are dried, sifted and optionally

bl ended to generate the nmultiparticulate fornul ati ons.

In anot her enbodi ment, the nultiparticul ate, .

f oMmripteanogier @mbr@@rwserm@agxsamufad aptignally weadditigmtoany

of th%lﬁtkﬁf@k%gu | X flserifedherein® T@lle"é r&éameg(ﬁaryer &b@’é?ﬁﬁ&c?over

art xer en, usingt N ca systéem
an imualseal qogt,wer amssten@dextqaaﬂjmt,t drrditegty avamaease. This eaating
. Ser The extrudat .
is SR PR B R R iR R, M P GBOREbE b enterc
coat@bpﬂéchﬁﬁhé Wtoxummﬂhpwcﬂa& Ry utoaﬁje, bhinis@oelimited to,

enho es are spun -at i mately
Y A ket Mt LR et R S

Aer® armﬂeer%w&@(mat mewndsrnaﬁ)adéwamt @ podit $ihivhdis a

| evel of 2% to 5%_ The dried pellets are then p assgd
coPQImEH SIAN g SO aePORNITSHisHiE) frgrg gpethacrylic acid an
metl%‘é?ﬁ@eg Sor %ﬁ]ﬁ% 5mE@1aE¥yﬁ¥ a6 d@?bfﬂnﬁ’é‘%r T&ﬁélt aUSP (which is a

formul ations. 1 n-one efbodi nen screen 1 s

copalwagr ofimrthapadiciagid aaﬂ@hylacmgp) uﬁ‘écé’a‘t @w%brm@rolatceﬁma@mally
avm%%&ﬂ the dﬁe&% a u@&sp&%ﬁ @vﬂtﬂ‘ﬁ@%adr(} SR e S0 Biliragit®

npresse nto t | ets or caplets, packaged in a
L30flb$ﬂ (Rstok Gimigd &)ﬂheKGéu iTha e smg etselé pomprising the

t apl f
BTN N i -
powdeadonciaD. MBO&)anakapf}ilseﬂfat&)aﬁdﬂﬂmmc&Haith edlcuiated on the
| t t |
ST e S TR e e
exarﬁﬁl@tdf A Sqadiisid@shersi® ob@thacriiie a&%op@%ﬁérﬁgpé@y Iﬁ@tlll a

sel ected from anpng suitable polynmers, for exanp
furthey grbedimai i thasnmsatia, the %@%Wplwyiﬁa ﬁ%mpageé

methacrylic acid copolymer, Type C, USP/NF (for instance, Eudragit® L 100-55
copolymer), triethyl citrate, talc (or other comparable), and water (subject to drying).
In a further embodiment, a pH adjuster, for example, sodium hydroxide is part of the
coating. While not so limited, the enteric coat may be prepared from about 70% to
90% w/w of aqueous copolymer dispersion (containing 30% dry matter and 70%
water), 1% to 5% w/w triethyl citrate, 1% to 10% w/w pH adjuster, and 5% to 15%
w/w talc (or other comparable material) as a percentage of the weight of starting
materials. In a further embodiment, the enteric coat may be prepared from 80% w/w
of aqueous copolymer dispersion containing 30% dry matter and 70% water (for
example, Eudragit® L30-D55 copolymer dispersion), 3% w/w triethyl citrate, 4%
w/w sodium hydroxide, and 12% w/w talc as a percentage of the weight of starting

materials.
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or hypronell ose), ethylcellul ose, polyvinyl alcohol,

and conbi nati ons thereof, optionally containing
wolesnizeisger s and ot her desirabl e conmponents. PaT@S2007/010607

enbodi nent, the seal coat is PIPMC. In another

enbodi nent, the seal coat conprises hydroxypropyl

nmet hyl cel  ul ose with pol yethyl ene gl ycol as

pl asticizer. Such a seal coat may be nmade from

OQpadry(r) Cear coating. The seal coat is applied to

provi de the desired weight gain to the tablet or

mul tiparticulate. In one enbodi nent, the coating is

ap IO TUpb@l dring vhdB%6uitaBlé dontiithons Ce. é%pﬂl%nn’z’él’eﬂy@h fﬁ%twml 5to

ain (solid) with respect to t
10 gHetGr. Grtate ipriafoshininghs Trgg OBt 10788 q&? . 15%
to SRRk 259G, W8y, ARSSHLPE, RS EEdN 28Y, AR GEMd @tdktedRlr hﬂdﬁlly coated
known in the art. However,the neans foraggplylng

tabisyt oF FRUIERAFIFWEES, HesHICTUSHRE Mo BHI9F Goatsndh adurthes ‘ina‘?(?ddwent the
coa&fng,ltlg AL Ed)ﬁ)oult @8%“ QI’ Qt%utqm% BEiHe coftabldh bt al

coat can be applied to nultiparticulates on a
mufitipdrticetd. coater, e.g., by spraying. In one

egb?? IF?E gﬂ?mthtgﬂeﬁﬁ%%h{ %né‘tof' %@é g}%le clé'agn%f‘a eﬁ%ﬂfa?xtx Ys

rstér columm and botto
compauhdotipsmhela I. AGoapp moptipatieulates ury laissqumned m rmldo\bvy
t.he c aC|t of. t
T T e Y AR et T
(nultlpartlculates) are charged into the unit. The
coaﬁ*gﬁp ., Opadry(r) Cear seal coat, is then
app r conventional conditions, and dried. In

one b esioiitssed Hiethe @atdniigniate pwmae@lnwat ﬂ?ao&tl ahd kié
t enper at ur e of apprOX|nateI¥ 500C to 600C, coati.ng
coRBFISINE Grroaingy, foarsamplesa fel perkaes Ak ofher Slfﬁaﬂ?éﬁ @nt%m%r for

rmﬁ ;%Hléﬁtafeg Nablc&S §éﬁs§le§f orlcabRtLaddscrihddl RRENETRAAARS! |
e mul tlpartlcu ate tenperature is 35C to 45C or

err@bdmierggt@eﬂ{ﬁ Alpeck cqxg@ns OpsttiusHany fpr upapethg anyftiparticulates,
tﬂ? gﬂg%gﬁk;op@%ggs is applied to the finally coated
or’mu

ati1én not her aspect, an extended rel ease or
release rate controlling coat is applied, optionally

her g?%é Btl'ﬁ‘% lt:8rn%‘l¥1t|8ﬁstk‘?s OéA}FbaSRé‘t i ngs descri bed

Formulations of the invention are useful in treating, and in preparing
medicaments useful in the treatment of, indications such as Irritable Bowel Syndrome
(IBS), where the higher norepinephrine (NE) activity of SNRIs limits the application
because of constipation side effects. These formulations are also expected to be
effective in applications where reduction of histamine side effects are desired.

The formulations of the present invention can be used to treat or prevent
central nervous system disorders including, but not limited to, depression (including
but not limited to, major depressive disorder, bipolar disorder and dysthymia),
fibromyalgia, anxiety, panic disorder, agorophobia, post traumatic stress disorder,
premenstrual dysphoric disorder (also known as premenstrual syndrome), attention
deficit disorder (with or without hyperactivity), obsessive compulsive disorder
(including trichotillomania), social anxiety disorder, generalized anxiety disorder,

autism, schizophrenia, obesity, anorexia nervosa, bulimia nervosa, Gilles de la
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extended rel ease coating | ayer may be applied over an

initial seal coat, over an enteric coat, or directly
wowrer7/130438r e. This coating is applied by the sagEuse@I910607

as descri bed above. In one enbodi ment, the rel ease

coat is obtainable froman ethyl cellul osebased product

and HPMC. An exanpl e of one suitable

et hyl cel | ul ose-based product is an aqueous

et hyl cel | ul ose di spersion (25% solids). One such

product is commercially avail abl e as Surel ease(r)

et hyl cel | ul ose di spersion (Colorcon, Inc.). In one
TogrEe dyfEfime, asahotot finsidhg,avcaigtandalcehblydddédtion, ss@al

vt iR Dl rats Sarla R, htet e Sl Bagb el ©
chrla§1@ BiBhe %d@&ﬂéhn@&%%&% (ih8udinsGecadindantifiénce, overflow

et hyl cel | ul ose di spersion, to formthe coat, sol ution.
incpRtiBenceHRAsEIVERGBINERGss BTl IneRntingpts: SBEHWFARLBGPIgRNse,
uré&”l 1Wcorﬁfneﬁp‘9 Lﬁtrmagl/éﬁ%t%na@ fncbﬂﬁn&ﬁ@tanﬁ QkdbhORecordRRAce), pain
ng undér suitable conditions, e.g., approximat el y
(mahldatg:htttmh HEmisdttemigraia eltu@@lc bk pagy, ahaptemdish pPagapentral

T R e S L L

nempethb?} Sy Emgalpﬂmdm«v,d%aymhud‘hsymdx@am Regkinsomds Disease,

I t
enlifhee 1o F R PR FE g Protih R OE sad RO Bhpliner.
préventing radigre for emhrengesoﬂQmessmxd tdmeaalcn gniﬁlve ilapaiemext; for the
t b lied
e e S e R e S R

AlZh&iRlePs dikBise, ﬁl@ﬁfokﬁ sk, Sanaitld £d dyndshesydarsndi@adsn egimens
descri bed above. In one enbodi nent, .t he enter C. coa

forgessation afsmaking ennther tebacen|uses Mt&na&t@fw 3tqus afj@e
t ddnBel fld bt eI Mli@b82 nodtiMGn depressed and
I”%%%y#ce ?%1osef or a cgﬁgkgﬁsﬁon théreofnoln a u?gher
noeﬂbpdﬁﬂﬂwmnnmh&neﬂ@erlc coat contains a product which
' i &595‘8 howft b§ OhE 8¢
Fr or? Bk Bt nE ARG o124 Bhidh BTOPERo SRR
ordimadyakily in theact, and apdbiended toThgpmc@mpaisied Wh@prqsgntanvenuon.
copol yner of nethacrylic acid and ethyl acrylate).
Such a copolyner is commercially available in the form
of arhesfPUeGis: ehasmdesire providdd Bd%ustrate thedistanion ad do not
hmEll‘EIt e scopé ﬂ)ereof One skilled in the art will appreciate that although specific
amounts, components, and conditions are outlined in the following examples,
modifications can be made which are meant to be encompassed by the spirit and

scope of the invention.
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L30- D55 (Rohm GrbH & Co. KG . The dry substance itself
conprising the copolyner is available as Eudragit(r) L
woeQW7a30438s a powder). The di spersion and powdeCT/US2007/010607
contain 0.7% sodium |l auryl sul fate and 2. 3% Pol ysor bat e
80, calculated on the dry substance, as enulsifiers.
Kol licoat MAE 30 DP (from BASF) is another exanpl e of
an aqueous di spersion of nethacrylic acid copol ymer
type C. In still a further enbodi nent of the
i nvention, the enteric coat applied is conposed of
nmet hacrylic¢c acid copolynmer, Type C, USP/NF (for
EXAMPBRES, Eudragit(r) L 100-55 copol yner), triethyl
citrate, talc (or other conparable), and water
Exasyidg dct Talbletirying). In a further enbodi nent, a pH
adj uster, for exanple, sodium hydroxide is part of the
coatA raplet Wavihg arompeand ofifdradila I eprepured accoediak toree be
from about 70%to 90% w w of aqueous
fOI@dﬁgﬂ%i? di spersion (containing 30%dry matter and
70% water), 1%to 5%wwtriethyl citrate, 1%to 10%
w w pH adjuster, and 5%to 15% w w talc (or other
conparabl e material) as a #ckntage of the weight of
starting materials. In a further enbodi nent, the

enteric gg Ped'f?ﬂt be pr epar ed fro ﬂgbﬁgueous
copol ynerg N 07 0 IFpEer and 70%
wat er (f S ymer

di spersi Qg ellrlethyl city %g 4/ A/gsodium
2% \M_ talc as arp 5/cent§1g of the

\?\é?{;%l gﬁ\dsg{éril ng% maat er| al s. Upog?ngel

sui tabl e conditions, appro

;
% addi ti onal
5to etot nter| coat |S|nthe
rané‘e of rgé’ﬁlgzﬁf” 652’{"6’05 673/“1 w, 15%to about 25%
W w, or abesnpdiald 6Dfoat’ﬁ01at1 i8 §%p‘ﬁl‘éﬂ wBf Séteelns@heshe Al (see
initially coatS:Ij t abl t or multiparticul ate,

belpie: Hateigiady npfs Bblishsd Eateph Agplicatiomeio. éﬁ%&@bﬁ—@m%% Al,
publiiied 9t 18 2087 0Which ¥ hERbA Ry KB b‘?,/rreﬁg&ge thgethltvith

of the core tabl et or nultiparticulate.
syrghefiaresthedp e wie it thesiyathgtic pigapicofrtstdievacighensef thesganethods

by cRPER1BA %h the art. [See, generally, Comprehensive Organic Synthesis,
“Selectivity, Strategy & Efficiency in Modern Organic Chemistry”, ed., I. Fleming,
Pergamon Press, New York (1991); Comprehensive Organic Chemistry, “The
Synthesis and Reactions of Organic Compounds”, ed. J.F. Stoddard, Pergamon Press,
New York (1979)].

SCHEME 1
The following scheme illustrates the synthesis of a compound of
formulal. A similar method is used for synthesis of the other compounds of formula
I using different intermediates with the appropriate groups. These intermediates are

commercially available.

19



5

conmpound of forrmula |I . Coated nultiparticul ates may
be screened to renove aggl onerates and oversi ze

wpani7i1iehss fol | owi ng application of any coati ngCiragesn7/010607

V. Kits/Packs Al so enconpassed by the invention are
phar maceuti cal packs and kits conprising a container,
for exanple, a foil package or other suitable
container, for multiparticul ates, tablets, capsules,
or caplets as described herein. In a further

enbodi nent, the kit or pack contains instructions for
use of the nultiparticul ates, tablets, capsules, or
capl €ts. VI. Use off the Fornul ations, Ki' Pagks
For mill ations of thg i nyention are useful i eat i
inhﬁfgparing nedqtanents usef in the
indications sych 'as Irritabl ¢
3y, Where t gher nor epi neph ~;($NE) acti
¢ appli cation—because of .

conist i FPi B si d§¢ ef f[E These fmrmul ati ons l's
pected to be ebfec n applications where
reduction of histamne Side effects are desired. °

fornmul ati ons of the present invention can be used to
treat or prevent central nervous system disorders

i ncluding, but not limted to, depression (including
but not limted to, najor depressive disorder, bipolar
di sorder and dysthym a), fibronyal gia, anxiety, panic
di sorder, Rs ass di sorder,
pr enenst r ual phoric disorder (also
pr enmenst r ual , ), _Aattention deficC dixsor @
(With or withowt hfperactivity), obsessiVe conp

ligQr der (includ , S0Q anxi ety
dirgor der, gener a g anxi ety #iHsorder, a
schi zophreni a, oF 2RQr exi a nervosa, bufim a
nervosa, G lles de|laTg e Syndrone, vasqgpotor

flushing, cocaine @ akgohol addi ction, sexua
dysfunction, (including premature ejacul ation),
borderline personality disorder, chronic fatigue

%2%%&%&#,bﬂﬁﬁﬁkhﬁ%g%%kglnC|Udlng fecal incontinence,

SCHEME 2

The following scheme illustrates the synthesis of a compound of

formula I, where R? = OR).
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I nconti nence, passive incontinence, reflex

i nconti nence, stress urinary incontinence, urge
woneomso43ence, urinary exertional incontinenceramas2007/010607

urinary incontinence), pain (including but not Iimted

to mgraine, chronic back pain, phantom|linb pain,

central pain, neuropathic pain,for exanple, diabetic

neur opat hy, and post herpetic neuropathy), Shy Drager

syndrone, Raynaud's syndrone, Parkinson's D sease,

epi | epsy, and others. Fornul ations of the present

i nvention can al so be used for preventing rel apse or

recurrence of depression; to treat g bt | Ve

| rment; for the ipducenment of c f i

enent i npatientjsuffering fron1s
Al[zhei free' s di sease; PROTy | 0ss, ames eS|a

Rdr one; . nd in regi nens>for cessation © r
r tobacco Sdl tionally, acid
Dr egent sin\seRbd O be useq_for treating -
hyjpot halP¥hi ¢ anmenoxgfiea in deo‘- pr essed
humensfagnl es. O her uses for

invention will be Khowh by one 0
the art, and are intendg
present invention. The OW ng eX | es are pr
toillustrate the invention and do not limt the
thereof. One skilled in the art will appreciate tnz
al though specific anmounts, conponents, and conditions

o @re outlined in the fO||OMAng exanpl es, nodifications
ear be enconpassed &y the

{ on. EXAMPLES Exanp -

gund of formula I

0

/\

H, HO

(o]
OH

4-(Dimethylcarbamoylmethyl)phenol in dimethylformamide (DMF) is
treated with K;COj3 followed by benzyl bromide.

The mixture is stirred at room temperature followed by heating at 60
°C for 1 hour. The mixture is concentrated to remove DMF, diluted with EtOAc and
washed with water. Dry MgSQ, is added, the mixture filtered and concentrated to
low volume. Hexane is added to precipitate the ketal intermediate product. Solids are
collected via filtration and dried.

A solution of the 1,4-cyclohexanedione-mono-ethylene ketal in 100
mL THF/50 mL MeOH is treated with acid (e.g., HCI), then stirred at room
temperature. Where R is other than O(H, substituted or unsubstituted alkyl), the
corresponding R group is added to the ketal either before the LDA reaction or after
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Compound of formula I 15.38% 50. 00 HPMC 2208 KI GO

40. 00% 130. 00 Avicel PH A 43.62% 141. 75 Magnesi um
wekemr1a0438 1. 00% 3. 25 100. 00% 325. 00 A. Synt hesPeT@iS2007/010607

Compound of Forrmula 1 A conmpound of forrmula I is

prepared by Schenme | or Schene Il (see below), as

described in US Published Patent Application No.

US- 2007- 0015828- A1, published January 18, 2007, which

is hereby incorporated by reference, together with

syntheti c nethods known in the synthetic organic arts

or variations of these nethods by one skilled in the

theaES]bf\ e fn Mggdﬁc&ivleﬁtlo@ mrrtlemsnifhe/ feaCXigm iH queﬁylmidw'ﬂh s,
" eect|V|ty, trat ci ency .in Mdern O a
satuyaed 93, exgacted |w1t ﬁ!éci ccr_;g:lelét\c{ﬁ{sﬁ tﬁb?régg P gr K

cr)(saa%%e\i &R T3k Et@ﬁéﬁh\éﬁar@% g@ﬁf@l@l@ﬁ‘k&idﬂ)é,lnteﬂfﬁ@dlate
Synt hesi s and Reacti ons of ani ¢ Conpounds"

J. F. Stoddaektiopef gmormlgs NS aee tO(aigt,sgyl}smn of lithium
alu‘?'n(%Iﬁ'E dnEQ?LM—&C) (y%WeﬁqE){ﬁlﬁ ’?"EE— 8I JG‘ St ﬁ@ﬁﬁﬁu}ehl% wa:rmed fo room
S 0

mul a | Asiml
temﬁetrhmde tuwd stivest] foomt Eystt]ﬂmurs Bhe tenetion tsalueughng\uﬁm MesHH

fo]}il % Fé\t@%@%ﬁ g%ed;%)r a\g{ nj‘e%lg% géh%\%éelﬂi !njgef'emoved by
fi1 G QBTE FSll PV dybR¥ a.lahh‘t bé £, RithteliBgend céhdeptratedrtd géve aldulal. The
LIRS X u—"
begﬁ)eﬂf]er( Di et hyl car banmoyl net hyl ) phenol in

|rrethylforrmmde$Dl\/F) is treated with K CO3 foll
by benzy|A}§m@;ﬁa}rg@f he benzy! ether and Pd/C in IOOmLof ethano are

hydrogenated under pressure overnight. The solid is purified by filtration followed by
an ethanol wash. Solid is concentrated and crystallized from EtOAc/hexane to give
the final product.

Salts for use in the formulations are formed by contacting
stoichiometric amounts of the acid with the free base. The crystalline salt is prepared
by directly crystallizing from a solvent.

B. Formulation

‘The compound of formula I, a portion of the microcrystalline cellulose,
the hydroxypropyl methylcellulose (HPMC), and a portion of the magnesium stearate
are blended together and then dry granulated via roller compaction. The resulting
compacts are then sized by milling and/or screening. The remaining microcrystalline
cellulose is blended in and the granulation is lubricated with the remaining

magnesium stearate and compressed into tablets.
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The m xture is stirred at roomtenperature foll owed by
Woﬂa@'ﬁijom at 60 0C for 1 hour. The m xture iSPCT/US2007/010607
concentrated to renove DMF, diluted with Et OAc and
washed with water. Dry MgSO i s added, the m xture
filtered and concentrated to | ow vol une. Hexane is
added to precipitate the ketal internedi ate product.
Solids are collected via filtration and dried. A
solution of the 1,4-cycl ohexanedi one-nono- et hyl ene
ketal in 100 nmL THF/50 nL MeCH is treated with acid
then stirred at_roomtenperature. Wiere R

Exai(rrsol@taqeﬁxtqmedc%ﬂe@a&@at@dt@l@# unsubsti t ut ed
et o e SRALERRORC B fnfth 0 Bolo BN Bl ¥is propared

accardiagttp the fpdomgngwhicent i onal met hods. The reaction |s
guenched with saturated %g:% extracted with Et QAc
and concentrated to an oil® oduct is cryst allized
from hot Et / he s to provide the ke
i nt er nedi até3010 ?I on of t he ketone P& f apstigs
added to a su ?‘HF‘I?%‘? |um al umn ydri de
(LAH) pellets%ﬁ or The mx{@%ls war ned
to roomten‘pelil Bﬁ@rﬁ‘hﬂ”%‘?‘: l’f’%ﬁ at 3 hours.
The reacti on MCTgeryaRH P]ﬁ’s%m fol | QW by 1098MacH
and stirred f@f at Ieast 3 hours. The s} are
removed by fieEResiwh stepgts owed by a wakBl(e.g., with
THF), and concentrated to give a solid. The resulting
solid is recr§Bt@ati zed from Et OAc/ hexanes to provide -
t he corr espondimslpased® giflylasilhlose A nmi xt 1B3e0%f t he
benzyl ether BmgeRdC in 100 nL of ethanol are
hydr ogenat ed hyttexyppoed suetbylosibilnseght . 2IBe solid is
purified by fWaterati on foll owed by an afi¥etfol wash.
Solid is concentrated and crystallized from
Et OAc/ hexane toRgflags thewéighedf fligeluct . Salts for use
in the fornul &t DeBsSnetHpéainEEabibrean act i ng
stoichionetric amounts of the acid with the free base.

Thereriysiteddrt Meprepirbd a§ dBNcEBad 86bve for the tablet of Example 1.
The ethylcellulose is applied using a fluid bed apparatus fitted with a Wurster column
and bottom spray nozzle system. The components for making the extended release
(ER) coating are combined and applied to the tablet with an inlet temperature of
approximately 60°C, a coating solution spray rate of 5-10 grams/minute, and
atomization pressure of 1-2 bar. The desired tablet temperature is 38°C to 43°C.
After the appropriate weight gain, the coated tablet is dried for approximately 5 to 10

minutes.
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by directly crystallizing froma solvent. B.

Fornul ati on The conpound of forrmula I, a portion of
woheoises3scryst al | i ne cel | ul ose, the hydroxypr egyius2007/010607

nmet hyl cel | ul ose (HPMC), and a portion of the magnesi um

stearate are bl ended together and then dry granul ated

via roller conpaction. The resulting conpacts are then

sized by mlling and/ or screening. The remaining

m crocrystalline cellulose is blended in and the

granulation is lubricated with the remai ni ng nagnesi um

stearate and conpressed into tablets. Exanple 2 -
Ex&xtpde GedERericdSeatedalalnletTabl et An ext ended rel ease

coat,ed tabl et  havj a .conmpound 0O rmula.l is .

o1 o B sl Wb eE BARE PoMRGHh ot REBNLT 7 pifsreq according
to thegoleslii@attaleg / capsul e Tabl et Core: Conpound of

formula I 50.00 hydr oxypr,gggil éﬁnst hyl cel | ul ose 135. 00

Macrocrystal line cellul os 86-'00 talc 18. ZO magnesi um

stearate 7.00 IpgredeRt Surel ease(r) et hyRBefFRiWSe

23. 0* Di sper sijgﬂ)i’lﬂﬁﬂrﬁx%pr opyl. net hyl cel lul ose 2.0
water N A** * Gappeumdofdpymylailght of sol0d
hydroxypropyl methylcellulose 100.00

Microcrystalline cellulose 62.00
talc 18.00
magnesium stearate 7.00
Enteric Coat:

Eudragit 1.30-D55 34.00*
Triethyl Citrate 1.2
Sodium Hydroxide 1.75
Talc 5.00

* Reflects dry weight of solids

The tablet core is prepared as described above for the tablet of Example 1.
The components for making the enteric coat are combined and applied as indicated

for the extended release coat in Example 2.

Example 4 - Multiparticulate

A multiparticulate having a compound of formula I is prepared according to

the following table.
Table TV
Ingredient mg / capsule
Pellet Core:
Compound of formula I 50.0
Microcrystalline cellulose 100.0

Hydroxypropyl methylcellulose 65.0

Seal Coat:

Opadry® Clear seal coating 2.50
Release Rate Controlling Coat:
Surelease® ethylcellulose 16.0*
dispersion

hydroxypropylmethylcellulose 2.0
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** Does not appear in final formula The tablet core is
prepared as descri bed above for the tablet of Exanple
wa 2007808 hyl cel | ul ose is applied using a fl ui @#Ciba82007/010607
apparatus fitted with a Wiarster colum and bottom
spray nozzle system The conponents for meking the
extended rel ease (ER) coating are conbi ned and applied
to the tablet with an inlet tenperature of
approxi mately 60C, a coating solution spray rate of
5-10 granms/ m nute, and atom zation pressure of 1-2
bar. The desired tablet tenperature is 38C to 43C.
After the appropriate weight gain, the coated tabl et
is dried for apftedxi mately 5 to 10 m nutdéA*Exanple 3 -
Enteric Coated Tablet An enteric coated tablet having

a conmpound of foRgIdoEs dryiWeiphiegablds according to the

fol | owi ng tablwe: pdabis 4l Fbéaxllﬂgiﬁlﬁﬁfoelﬁma’rg /| capsul e
Tabl et Core: Conpound of formula | 50.00 hydroxypropyl

et Rk cehipelR® 6f APl VROABERESE AR !rﬂ1&%c%%ke{llﬂl@§e§lulose and/or
62. 00 talc 18. 00 magnesi um stearate 7.00 Enteric Cog

HPBGG raagugtraru@@ecb%thsnateom aTplpeetary mger.r Then using SedNigm System,
theHggl{lP ing gv%t %LnaZss 1s &tr%déd Q'x.rough a 1.0mm screen. The extrudates are then
transferred to the spheronizer and spun for approximately 2-3 minutes at
approximately 700 rpm until spherical pellets are obtained.

The wet pellets are then dried in a fluid bed dryer to a moisture level of 2-5%.
The dried pellets are passed through a 18 mesh screen to remove larger oversize
pellets.

The fluid bed apparatus is fitted with a Wurster column and bottom spray
nozzle system. The Opadry® seal coat is applied with a inlet temperature of
approximately 60 °C, a coating solution spray rate of 5-10 grams/ minute, atomization
pressure of 1-2 bar. The desired product temperature is 38°C-43°C. After the
appropriate weight gain of the seal coat is achieved the ethylcellulose coat can be
applied. '

The ethylcellulose and hydroxypropylmethylcellulose are applied in a similar
fashion as the seal coat to the appropriate weight gain. After the coat comprising
ethylcellulose and hydroxypropylmethylcellulose is applied, the pellets are dried for
an additional 5-10 minutes. They are removed and screened through an 18-mesh

screen to remove agglomerates and oversize particles.

All documents listed in this specification are incorporated herein by reference.
While the invention has been described with reference to a particularly preferred
embodiment, it will be appreciated that modifications can be made without departing
from the spirit of the invention. Such modifications are intended to fall within the

scope of the appended claims.
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* Reflects dry weight of solids The tablet core is
prepared as descri bed above for the tablet of Exanple
wa 2007808 nponent s for maki ng the enteric coat Paras2007/010607
conbi ned and applied as indicated for the extended
rel ease coat in Exanple 2. Exanple 4 -
Mul tiparticulate A nmultiparticulate having a conpound
of formula | is prepared according to the foll ow ng
table. Table IV Ingredient ng / capsule Pellet Core:
Compound of formula I 50.0 Mcrocrystalline cellul ose
100. 0 Hydr oxypropyl nethylcellul ose 65.0 Seal Coat:
CL&HMBiy(r) O ear seal coating 2.50 Rel ease Rate
Controlling Coat: Surel ease(r) ethylcellul ose 16.0*
di spersi
et R R B St B
final forcompolindofthepbuarof formula | is conblned
with mcrocrystalline cellul ose and/ or HPMC and
granul ated with water in a planehary m xer. Then using
the Nica(r) System the resultingagft mass i s extruded
through a 1.0mm screen. The ru es are then

OH

HO

R2
= Cl, F, Br, CH,, CF;, SCH;, NHCH,, NO,, CN,
OH, OC, _Cq alkyl, substituted OC, . C4 alkyl
or a prodrug or a pharmaceutically acceptable salt thereof;
at least one rate controlling component;
at least one binder; and

at least one lubricant.

2. The formulation according to claim 1, further comprising a coating

over said tablet core.

3. The formulation according to claim 2, wherein said coating is a seal

coating.

4. The formulation according to claim 3, wherein said seal coating is a

release rate controlling coating.

5. The formulation according to claim 4, wherein said coating comprises

ethylcellulose.
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transferred to the spheroni zer and spun for

approximately 2-3 mnutes at approximately 700 rpm
wonvovizepkeri cal pellets are obtai ned. The wet POEIUSE103/010607

are then dried in a fluid bed dryer to a noisture

| evel of 2-5% The dried pellets are passed through a

18 nmesh screen to renove | arger oversize pellets. The

fluid bed apparatus is fitted with a Wirster col um

and bottom spray nozzle system The Opadry(r) sea

coat is applied with a inlet tenperature of

approximately 60 0C, a coating solution spray rate of

5- 106gr am’herformiilatiombeudidiag k@ laih 65 GUERIDEaid vathid is

Th ﬂ sired, product tenperature is 38C-43C. After the
etB?S%F PPaPVUDRIsHRIZehai n of the seal coat is-achieved

the ethylcellul ose coat can be applied. The

ethy%cellulose and hydroxypropyl net hyl cel | ul ose are

Fed i b lRTmylplen according teydlaion S, yhateiterid coginghiarther

appl
&R}ﬁﬂi&@lﬁ At RIS egRii Al Ler the coat conprising
cet yIcePIulgggngdeh droxyﬁ%opylnethylcellulose IS

applied, the pellets are dried for an additional 5-10

m nukes. d . reen t hrough an .
ke Bk S s Bt OGS 8 ekl BEh e
enperid ¢asitimg. Al l docunents listed in this specification
are incorporated herein by reference. Wile the
i nvention has been described with reference to a

par t 9cul affhy fpmefletidrestcerding toEbiin 8] Whiveld sai@ coating comprises
a eci ated .t hat nodifications can _be made w t hout
2 GV P BB G AT naster Sc e e Fisbacsiacid and
mebdififad i ons are intended to fall within the scope of
t he appended clains. CLAIMS: 1. A nodified rel ease
formul ati on having a tablet core conprising: a

comppyind  ghe FhienFAddirdibRinE ai :
SCH3, NHCHS3, el\l@, N n Taifd 9, WherBin sa%c&po%er is
methacrylic acid copolymer, Type C.

11. The formulation according to claim 8, 9 or 10,wherein said enteric

coating also contains triethyl citrate.

12. The formulation according to claim 1, wherein said rate controlling

component is hydroxypropyl methylcellulose.

13. The formulation according to claim 1, wherein said binder is

microcrystalline cellulose.

14. The formulation according to claim 13, wherein said microcrystalline

cellulose is Avicel® microcrystalline cellulose.

15. The formulation according to any one of claims 1 to 14, wherein said

lubricant is magnesium stearate.
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OH, OC] - C6 al kyl, substituted OCl- C6 al kyl or a

prodrug or a pharmaceutically acceptable salt thereof;
wakod7aaed3sone rate control ling conmponent; at | eastuseme/ 010607

bi nder; and at |east one lubricant. 2. The fornul ation

according to claim1, further conprising a coating

over said tablet core. 3. The fornulation according to

claim 2, wherein said coating is a seal coating. 4.

The formul ati on according to claim3, wherein said

seal coating is a release rate controlling coating. 5.

The formul ation according to claim4, wherein said

coatjdlg CANRlki ?51310@121'96/ hiealfdddl eRB8sSforhlRitibAl WHERLH Qe said

according to claim5, wherein said coating is
multipgiticalate samsprisgs @spheraid ¢are gempriFingThe f or mul at i on

accordi ng, said coating further

conpri ses E&E?%§$€é@%§ ﬁﬁg;lcellulose 8. The

formul ati on according to claim2,] wherein said coating

is an enteric coating. 9. The fornulatlon according to

claim8, wherein said coating nﬁﬁkses a copol yner

contai ning units of a nonomner |sel ected from

met hacrylic acid and nethacrylate5? 10. The

formul ati on accordi ng ) mhereln sai d

copol yner is nethac , Type C 11.

The formul ati on accg ocC a|n18 9 or 10,wherein

said enteric 4

R2
R? = Cl, F, Br, CH3, CF3, SCH;, NHCH,, NO,, CN,
OH, OC, _ Cg alkyl, substituted OC, _ Cg4 alkyl
or a prodrug or a pharmaceutically acceptable salt thereof;
at least one rate controlling component; and

at least one binder.

17. The formulation according to claim 16, further comprising a seal

coating over said multiparticulate core.

18. The formulation according to claim 17, wherein said seal coating

comprises hydroxypropyl methylcellulose.

19. The formulation according to claim 17, wherein said seal coating

comprises hydroxypropyl methylcellulose with polyethylene glycol as plasticizer.

20. The formulation according to claim 17, 18 or 19, further comprising a

release rate controlling coating.

21. The formulation according to claim 20, wherein said release rate

controlling coating comprises ethylcellulose.
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coating also contains triethyl citrate. 12. The
formul ati on according to claim1 wherein said rate
woamivieh438ng conponent i s hydroxypropyl PCT/US2007/010607
met hyl cel |l ul ose. 13. The fornul ati on according to
claim1, wherein said binder is mcrocrystalline
cellulose. 14. The fornul ati on according to claim 13,
wherein said mcrocrystalline cellulose is Avicel(r)
m crocrystalline cellulose. 15. The formul ation
according to any one of clainms 1 to 14, wherein said
| ubricant is magnesium stearate.16. A nultiparticul ate
nodi 52 ed T8k eaRRUARIMCBEdIRD 1o YBRE 81 NwRESH A fLlease rate
mul tiparticul ate conprises a spheroid core conprising:
coptrodmgornsting fuths ceppriseuxdrorgrepydimethylcgilulogd3, CF3,
SCH3, NHCH3, NC2, CN, OH, OCl1 C6 al kyl, substituted OCl-
C6 al kyl or a prodrug or a pharmaceutically acceptable
sal t23.her @b¢ formulitamsaccorking &t daippfi ooRR, wgeredngaahetdase rate
.bingder,. .The formul ation accordin
co? grg gﬁ{ﬁ 4rﬁ%iilég C? ﬁl:ap ?éesrgg%lﬁ%iuﬁgslen‘ﬁﬁ%p aggﬁzsro ating over )
said multiparticulate core. 18. The fornul ati on

according. to.claiml17, wherejn said seal coatjn ..
c on‘p#‘?‘s esT?ﬁ 5?1-83&%}06}) Coﬁﬁ’i% el ?ftjﬁl%}g’é. 161&?: ﬂf‘ﬁger comprising
anf iterid edatiag cveceidlbngtipAtiellaiePods/, Wherein said seal

coating conprises hydroxypropyl nethylcellulose with
pol yet hyl ene gl ycol as plasticizer. 20. The

formg ati efe &GaANLHAadOrdi 2o R1ditn 24 8vRereihPaid MtkdiEoating
conprising a release rate controlling coating.
comprises methacrylic acid copolymer, Type C.

26. The formulation according to any one of claims 16 to 25, wherein said

rate controlling cofnponent is hydroxypropyl methylcellulose.

27. The formulation according to any one of claims 16 to 25, wherein said

binder is microcrystalline cellulose.

28. The formulation according to any of claims 1-27, wherein R? of said

compound is OH.

29. The formulation according to any of claims 1-27, wherein R? of said

compound is O-methyl.
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2 1. The fornmul ation according to claim20, wherein

said release rate controlling coating conprises
webthyliseisBul ose. 22. The fornul ati on accordi ng PATAISA0M010607

21, wherein said release rate controlling coating

further conprises hydroxypropyl mnethylcellul ose. 23.

The formul ation according to claim2 1 or 22, wherein

said release rate controlling coating conprises

ethylcellulose with plasticizer. 24. The formul ati on

according to any of clainms 16-23, further conprising

an enteric coating over said nultiparticulate core.

25. 3be f A MeldaiddaBleass RirfuNgiohhatlmd dWaBrt coBb/ipfising:
said enterjc coating conprises nethacrylic acid

copol yner 2bayigle¥cto gpput th% why ofi thettrbist ere 6f dicagipesnd of the
stAlYuene of clains 16 to 25, wherein said rate

control ling conponent is hydroxypropyl

met hyl cel | ul ose. 27. The fornul atj on according to any

one of clains 16 to 25, wherein shid binder is

m crocrystalline cellul ose. 28 e~f ormul ati on

according to any of clainms 1-37, mgﬁrein R2 of said

conpound is OH 29. The fornuljati ogn according to any

of clains 1-27, wherern R _eof sa

O nethyl.30. A nodiflied relfease A ation having a

oal bout 16% w' w of

the tablet core g a 27 the gtructure: R2 =
a, F, Br, CH3, CF3, SCH3, NHCH3 ;
al ky., substituted OC1L C6 al kyl or aNprodrug or a
pharmaceutically acceptable salt theredf; about 40%

w w of the tablet g¢pr f_a rate c rollin

conponent ; about 4 %?b%a%foﬁhb .%’ﬁﬁ%&?’aff%t
core of a binder: QHyOC: . Cs alkyl, substituted OC, . C¢ alkyl

or a prodrug or a pharmaceutically acceptable salt thereof;

about 40% w/w of the tablet core of a rate controlling component;
about 43% to about 44% w/w of the tablet core of a binder; and

about 1% w/w of the tablet core of a lubricant.

31. The formulation according to claim 30, comprising:
15.38% w/w of said compound, or a prodrug or a pharmaceutically
acceptable salt thereof;
40% w/w of hydroxypropyl methylcellulose;
43.62% w/w of microcrystalline cellulose; and

1% w/w of magnesium stearate.
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about 1% w w of the tablet core of a lubricant. 31.
The formul ati on according to claim 30, conprising:
w320B®8%488wW of said conpound, or a prodrug or &CT/US2007/010607
pharmaceutically acceptable salt thereof; 40% w w of
hydr oxypropyl nethyl cellul ose; 43.62% w w of
macr ocrystal line cellul ose; and 1% w w of magnesi um
stearate.32. A nodified release fornmulati on having a
tabl et core conprising: about 16%to about 17% w w of
the tablet core of a conmpound of the structure: R2 =
a, F, Br, CH3, CF3, SCH3, NHCH3, NO2, CN, OH, OCl C6
al kysz, s Uh%b&iﬁe@q’e% 5Pmalakivh haling ALOLE e Qﬁn%risin ?O

phar maceut i cal acceptabl e salt thereof; about

about 4498bguy 16&» M@Oﬂbb?‘@twmpéﬂ@ftaldefrqtre of e pempbindchef the
sthRfpeonent ; about 32%to about 33% w w of the tablet

core of a binder; and about 8% to about 9% w w of the

tabl et core of a lubricant. 33. The fornul ation

according to claim32, further c rising a rel ease

rate controlling conponent over~the<tablet core

i Si 0% W \y, of the tabl et

core. 34. The fornul ation accgrdi to claim 32,
conprising: 16.13% the tablf et core of said
conpound, or a prodr : acentically
acceptable salt ther ;

of hydroxypropy|#f .
tabl et core of nacrocrystalllne ekl ose;

R2=Cl, F, Br, CH;, CF3, SCH;, NHCHj3, NO,, CN,
OH, OC, . C; alkyl, substituted OC; . Cg alkyl

or a prodrug or a pharmaceutically acceptable salt thereof;

about 43% to about 44% w/w of the tablet core of a rate controlling

component;
about 32% to about 33% w/w of the tablet core of a binder; and
about 8% to about 9% w/w of the tablet core of a lubricant.
33. The formulation according to claim 32, further comprising a release

rate controlling component over the tablet core comprising about 8% to about 9%

w/w of the tablet core.

34. The formulation according to claim 32, comprising:

16.13% w/w of the tablet core of said compound, or a prodrug or a
pharmaceutically acceptable salt thereof;

43.55% w/w of the tablet core of hydroxypropyl methylcellulose;

32.26% w/w of the tablet core of microcrystalliﬁe cellulose;

5.81% w/w of the tablet core of talc;

2.26% w/w of the tablet core of magnesium stearate; and

a release rate controlling coating over the tablet core comprising:

7.42% w/w of the tablet core of ethylcellulose with plasticizer; and
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5.81% w w of the tablet core of talc; 2.26% w w of the
tabl et core of magnesium stearate; and a rel ease rate
woami7vish438ng coati ng over the tabl et core conpPCTiUSI07/010607
7.42% w w of the tablet core of ethylcellulose with
pl asticizer; and0.65% w w of the tablet core of
hydr oxypropyl nethylcellul ose. 35. A nodified rel ease
formul ati on having a tablet core conprising: about 21%
to about 22% w w of the tablet core of a conmpound of
the structure: RZ = d, F, Br, CH3, CF3, SCH3, NHCH3,
N2, CN, OH, OCl.C6 al kyl, substituted OCL C6 al kyl or
a prodr ugo@ssewpharecablct 6evelof h@@ﬁﬁ@'ﬁ)%&@nﬁﬁﬂlcelmlose.
t hereof; about 42%to about 43% w w Of the tablet core
of a rate controlling conmponent; about 26%to about
27% yé w of, - . i-nder., - 10%
Co sbout TIba ol I heer Bl e tar e ar e e i
36. The fabanil2als wraboutd2°Giwyy obtheltztileh @5¢ of acompound of the
stie@ARLI sing an enteric coating over the tablet core
conprising about 17%to about 18% w w of the tabl et
core. 37. The formulation accordijng to clai m 35,
conprising: 21.10% w w of the tabl et core of said
conpound, or a prodrug or a pharnaseutically
acceptable salt thereof; 42.19% w w of the tablet core
of hydroxypropyl methyl cellul ¢gse; 6. 16% w w of the
tabl et core of m croerystalHine~cellul ose; 7.59% w w
, of the tablet
core of magnesi um st ‘ gric coating over

R2
R? = CL, F, Br, CHj, CF3, SCH;, NHCH,, NO,, CN,
OH, OC, . C; alkyl, substituted OC, . C¢ alkyl

or a prodrug or a pharmaceutically acceptable salt thereof;

about 42% to about 43% w/w of the tablet core of a rate controlling

component;
about 26% to about 27% w/w of the tablet core of a binder; and
about 10% to about 11% w/w of the tablet core of a lubricant.
36. The formulation according to claim 35, further comprising an enteric

coating over the tablet core comprising about 17% to about 18% w/w of the tablet

core.

37. The formulation according to claim 35, comprising:
21.10% w/w of the tablet core of said compound, or a prodrug or a
pharmaceutically acceptable salt thereof;
42.19% w/w of the tablet core of hydroxypropyl methylcellulose;
26.16% w/w of the tablet core of microcrystalline cellulose;
7.59% w/w of the tablet core of talc;

2.95% w/w of the tablet core of magnesium stearate; and
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14. 35% w w of the tablet core of nmethacrylic acid
copol yner type C; 0.51% w w of the tablet core of
wonri@kydssci trate; 0.74% w w of the tabl et corecofus2007/010607
sodi um hydroxi de; and 2.1 1% w w of the tablet core of
talc. 38. Anmultiparticulate nodified rel ease
formul ati on, wherein each said nultiparticul ate
conprises a spheroid core conprising: about 23%to
about 24% w w of the tablet core of a conpound of the
structure: R = d, F, Br, CH3, CF3, SCH3, NHCH3, NO2,
CN, OH, OCL . C6 alkyl, substituted OC . C6 al kyl or a
prodrug o&n anteliacoBGatiéves Bd abREEQRIBRIRIsER:t t her eof ;

about 30%%§ 2)305% %l%w/w of the nultiparticul ate
core of alfdfé WoKerbia gt eyrebAetracrdidrca® serolyges bee C

about 47% W%, Afwidrendidblel BRElr@idiBlEeifee Of a
bi nder. 39. The formulation according to cl ai m 38,

further cBrfvt & H@fahestablet eeratof sedivdrydrpeide; and

mul tipartbgyb | Si bout 1% to about
2o w of PR Ty i o ar g EHE 40, he

formul ati on according to claim 38 or 39, further

co | sing an,enteric coati ver .the. . . .

nu rﬁépar t ?‘crﬁl}ﬂat\ art b%l:]aée Egﬁbfi?%%eﬁeaseaf?mlaé%nt yhgisigachopid
muitiyagicutdtecsmptisgaar dphervi e conrpriding: The fornul ati on

according to ' 38 rj sing: .26% w.w of the

nul ti part ?%{]ﬁt%‘%{ ggo*}a"@hb?ﬁggwd” %‘gtﬂﬁé%ﬁ%t,c%? oba gorgpewyl of the
sttactuge:phar maceuti cal ly acceptable salt thereof; 30.23%

w w of the multiparticul ate core  of hydroxypropyl
nmet hyl cel | ul ose; l

N

™~

OH

HO

RZ
R? = Cl, F, Br, CHs, CF;, SCH;, NHCH;, NO,, CN,
OH, OC, . C alkyl, substituted OC, _ Cq alkyl
or a prodrug or a pharmaceutically acceptable salt thereof:

about 30% to about 31% w/w of the multiparticulate core of a rate

controlling component; and

about 46% to about 47% w/w of the multiparticulate core of a binder.

39. 'The formulation according to claim 38, further comprising a seal

coating over the multiparticulate core comprising about 1% to about 2% w/w of the

multiparticulate core.

40. The formulation according to claim 38 or 39, further comprising an
enteric coating over the multiparticulate core comprising about 8% to about 9% w/w

of the multiparticulate core.
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46. 51% w w of the multiparticulate core of mcro

crystalline cellulose; a seal coating over the
woubd7iipey3si cul ate core conprising: 1.16% w w oPCThis2007/010607

mul tiparticulate core of a seal coating conprising

hydr oxypropyl nethylcellul ose with pol yethylene glyco

as plasticizer; and an enteric coating over the

mul ti particul ate core conprising: 7.44% w w of the

mul tiparticulate core of ethylcellulose with

pl asticizer; and 0.93% w w of the nultiparticulate

core of hydroxypropyl nethylcellul ose. 42. A capsule

conprising the multiparticul ates of any one of clains

16-27 or 38-41. 43, A foil packet conprising the

mul t4har t TRe ferpdatym agggrdigetoglaia) 38, pmpsisingy or

38-41. 4433 Ues: Whw B fRNikiBhiR1ACERE L B8 d B rfdknd or a

claims 1-41 in preparing a nedi canent.
prodrug or a pharmaceutically acceptable salt thereof;

30.23% w/w of the multiparticulate core of hydroxypropyl
methylcellulose;

46.51% w/w of the multiparticulate core of microcrystalline cellulose;

a seal coating over the multiparticulate core comprising:

1.16% w/w of the multiparticulate core of a seal coating comprising
hydroxypropyl methylcellulose with polyethylene glycol as plasticizer; and

an enteric coating over the multiparticulate core comprising:

7.44% w/w of the multiparticulate core of ethylcellulose with
plasticizer; and

0.93% w/w of the multiparticulate core of hydroxypropyl

methylcellulose.

42, A capsule comprising the multiparticulates of any one of claims 16-27
or 38-41.

43. A foil packet comprising the multiparticulates of any one of claims 16-
27 or 38-41.

44. Use of a formulation according to any of claims 1-41 in preparing a
medicament.
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