PHARMACEUTI CAL DOSAGE FORMS AND COVPQCSI TI ONS
CROSS- REFERENCE TO RELATED APPLI CATI ONS [ 0001] This
wa@ppsioeati on clainms priority to provisional appdT/Ust00®009142

serial nunber 60/554,622 filed on March 19, 2004 and
co-pending U. S. Application entitled Pharmaceuti cal
Dosage Forms and Conpositions Attorney Docket Nunber
AML01649/ WYNC- 161 1, filed March 17, 2005, each of
which is incorporated herein by reference inits
entirety. FIELD [0002] This invention relates, for
exanp| BIARMACF THOA QS A GsFORMSANDB ZOMBPOIIHEONS
delivery of 4-cyano-N {(2R)-2-[4-(2, 3-di hydro-benzo[1
, 4] di oxi n-5yl ) - pi perazin- 1-yl]-propyl}
N-pyridi n-2-yl -benzam de, pharmaceutically acceptable
salts thereof, structurally related corrpounds and/ or
met abol i tgﬁm@S; R@ERENG@TWREE@A]‘EB%@I‘ R?Ng
and met ho for treating disease. SUI\/I\/AR 0003

[000bk esent Thiswpplidatinn plagus pres]ty itm pevisadriah aplication wrlabmsmber

oors Fh5R) b MK T30 apd sepsntine & Apaisaign sutlep Bhagpaceutical
Dosae Foythd aif @Mb&mtl}brﬁymttdfdé?/ DkOOLAR M 101649/WYNC-1611, filed
phar maceut i cal g’% acceptabl e salts thereof,

Marqht t Gc20Qp agack of @ealwem@w%herewéxyaﬁfﬂrmce@ itgprigirety.
conbi nati ons thereof. [0004] Conpounds provided by the
present invention include 4 @ﬁo N {(2R)-2-[4-
(2, 3-di hydr o-benzo[ |, 4] di OXI n-5yl ) -pi perazin-I1-yl]-pro
[000Dly ] } - N- Plyis iimh'emi@a ;dlatbxe lﬁzrmxam;aleoto wovehfurmatagiviid &ral hythods for the

accept abl e " yae - : .
dehvglgy{(( Mya?oil\iﬁ Ef{:n(,]?yg»ﬁ S%é?ﬂzg 144} joxd-pyD-piperazin-1-yl]-propyl} -
N- pyﬁmta 2 Rii-BEhAfife lphéﬁllﬂacgﬁtﬁﬁ}i% hccepta@yeuaﬂg \?he?eoY' sh*ﬁ%fﬁ%eﬁ[? @fated
ydrochl oride Salt and ructural rel at’ed
commponpsy and/er mthbnhtegkaslwdlm to meg efthese fnnhuldiwrg;,anti umethats for treating
di limted to, {(2R)-2-[4-(2, 3-
€% hydr o- benzo[ | , 4] di oxi n-5-yl ) - pi perazi n-1 -yl ] - propyl }
-N-pyridin-2-yl-amne or a pharnaceutically acceptable
salt thereof; 4-cyano-N- SUMMARY
ij(ZS) 2-[4- (2 3-di hydro-benzo[ |, }dl oXi n-
[0008] y| ) - pT}p@prggqnﬁlqwagqlanyp@ﬁyq; }zntera ia, formulations comprising 4-cyano-N-

{(ZRgl—?:l'-C[gg(?gg{llﬂy(grg%’%en?ﬁgéwgg—ﬂ)-ﬁpglja% r@‘};ﬁ—%}ép@ﬁ -i\ﬁ—/pyrldm-Z-yl-

benzdmizigapieriveduticgllypaicaztibie kalys thereof) pirjcturaly palited compoytds,
benzam gleor a pharpaceutical ly
metabolites, and combinations thereof.

[0004] Compounds provided by the present invention include 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof (e.g., 4- {(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
SyD)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt); and structurally |
related compounds and metabolites thereof, including, but not limited to, {(2R)-2-[4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-amine or a
pharmaceutically acceptable salt thereof; 4-cyano-N-{(2S)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin- 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof; 4-cyano-N-(2-piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically
acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N-[2-(4-hydroxy-piperazin-1-yl)-
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acceptable salt thereof;
-(5-chloro-pyridin-2-yl)-4-cyano-7V-[2-(4-hydroxy-pi pe
W(Danlsm;iseyl) propyl ] - benzam de or a phar maceut PCEIE2005/009142
t her eof

propél aﬁz%l ?Sf[%l thexzm@eu%aﬁly@fzcoe(p%b?e sa?t tgexp Xf IZ\}.j I(g1 6}12'16%|-}g};r14a_in 2-yl)-4-
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rerazin enzam de or a p arnaceut i cal

-pr opyl
phameaseyticably @C@@tablq saétrtL@tof A-cygamdi- {2R)-2-[4-(8-hydroxy-2,3- dlhydro

benz%oﬁﬁﬁﬂ %)QHL? él?y ;gérag xbiryilzﬁ)rﬁpylwﬁfayﬁﬁlgézj& bﬁZch}eoqrr? ;;Lklaglxnaceutlcally

accdptdbeNNThelo QY- @aﬂdﬂN NRRGLL 4B HMrAGCE PLda)do-BBhA0[ 1,4]dioxin-5-y1)-
t hereof; 4-cyano-

pipefazaR) -y3j- -PIAPY l‘r{;mrrlémﬂ -71-Bengiamdn &-raropqeutitallyoeceptably salt thereof;

4- C%z)no I@'{ﬁﬁ{)af J;EL(1 hg rl]or(€ r2§32§1e%? tf%%&é[gﬁ?dl i'(l%l 5- gﬁ%gépazm 1-yl]-propyl}-
N- pvﬁn@@qg Bng 4R k-2 a[phafZachytiaty vie@plibth datdherebf Azybho-A-(2R-2-

. di oxin-5- I i perazin I opyl } - )
PipeRazif TY&pﬁgpz )yﬁ n@éﬁfh%qy&ée%%a]nagwgay n%@@a%qu@aﬁlwacceptable salt thereof;

4o RRERRYORS-BRI (LIELLNI R ST et b MGrridine 2-yijaminol-1-

metlpHethylg ppetazonl 1yY)-28-cdptdabl &-lsmlzodiberepl]-2-weihy pmop il -2,3-dihydro-1,
2R -2-14-(.8- {1-]8-(4- o . .
4- be%%jcﬁ éXl[l-( 4Y]t),l§}8ﬁr8%1 nl[zwligrf?b@( @yﬁgmzz %b)a%ﬁnﬁgﬁ: or 3 pharmaceutically

acce‘ifﬁibm’iaﬁttﬂé’rleasﬂa u&%@@m f d}ZRgJ2?3['42(8 3 d['St(Md{( 9S)-2-4cAPEPASBERSY 1) (pyridine-
nethy pro

2- yl)mma«mhim«vm ﬁhlal}ylp)elrﬂzmelr-ak)rmidﬂwﬂ}qﬂAmﬁln]md&p?pyfi wilputpl-2,3-
d1hy¥lkob ?qz enzgcﬁg)%l 2 y]ﬁ‘?lgérgzai%eluyl p():r%{)}lll)f ﬁ%%@mai) ﬁ)enzamlde ora

ereo

phm{r(aza)ucaﬂf; 4cc(e§table daB-thededfl 4-S)aro-NC 42RY- ar[mzsr{a a8l ul wys)-ZL(4-

i ne- ¥I am no] - | - met hyl et pi per azi

cyanpbgnaoyH Igcrtsimy%wk)mn@oa lueﬁtbwérm}mp%aa}n T bdi-y3ydihydo-1,4-
ben 'drbfﬁ?r[ 9y c}/pﬂ/-‘l %yl%% ﬁﬁlg g 45?%')%%@13%% d5a§g$1pgrazm 1-yl]propyl}-N-pyridin-2-

JIbephaniinoen phaaidcyutali ptaplablealthi: Ry 4@ ano-N- {(2R)-2-[4-(8- {[8-(4-
4-cC N-{(2R)-2-[4-(8- 8- (4- S)-2-[.(4- . ,

TR Xrgﬂl?ﬁt(sz‘li)?mg‘%#ln@%&vle!)%ﬂ}i{}é%PWT iy B dihydro-14-

benzféélid%_ng ?wl])megh)ﬁ} gi Z«hbﬁ‘ﬂ @rol1 - béﬁ%@&lg%%%’fgp ?eﬁéb]rlbﬁ§wn}opyl} -N-pyridin-

dro nzod|OX|n azin
2- ylberybl]npfecmw g»hanhhq@thalﬂlyracéeptguldamtzthmedé 4enyaao N-{(2R)-2-[4-(8-{1-[8-(4-

(1$%W§%ﬁ"o Ie%%'_y )X_[r cﬁqfép £ Blar%lﬁc’o I1t mte feeh l}plperaélln yl?I-Z 3-dihydro-1,4-

benZodioRn- g'y[lfeﬁt}%@@‘)ch%@w 4- BMHQb{HﬁS%IMp)s%ﬂ?P]yi TprdP5 1N -pyridin-2-
| et hyl } pi perazi n- | 2,

ylbepeszidd b phamwyel]tm{hwqeptable&é |thﬁ,vctrfoar1d 4-cyano-N-[2(R)-(4-cyano-

I R (e Ak -

[OOUSHIGT eof In én@&rﬂﬂ@&lﬁient{ (I%@on%o[.lﬂds(a‘ie {dl thE oraftof particles. In one aspect, the

&ﬁs -2-[(4- cyanobenzoyl)(pyrldlne 2- I)anlno& | -nmeth
particles i hay e gan dlameiqriol no mdye Hypgphoyt, 2%) microns. In another aspect the

part@%g %\Hﬁ'h%é Qm%PX hiaﬁg%gﬁnﬁﬁﬁhpa G}S ?o ébo‘llilt tl)g %Ql%hg Xin an%ther aspect,

pl perazin pyridi zam'de
the ;aarqnheer wiltledveiaaaddnydi aaeens fbdre chalttz tb taemm&‘ mloamd;

cyano yanobenzam do)
IOO%J opy! ] Cﬁn{ﬂ?ﬂt@pw@%ﬁ Pros@RlAYANGEN 6PMBrissiF YAROSN LB 2A-(2.3-
dlhyﬂf;&ﬁé}{z@hl &R} hid- 5§]5“§[p%93czm 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt form thereof (e.g., 4-{(2R)-[4-(2,3-dihydro-benzo[1,4]dioxin-
Syl)-piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide hydrochloride salt), structurally related
-2



[ 0005] In one enbodi nent, the conpounds are in the
formof particles. In one aspect, the particles wll
waone/ose3oean di aneter of no m)re than about 20rP@T/USDNT009142

I n anot her arti Il have, a,.nean
compgaRORC PO TPLheish o o Cl?%edt r%ﬂao SOff gRGUIREAtS, Gpmpositions of
the p?d@@ﬁthﬁ&enﬁ%ﬁ%ﬂ coanﬁsep‘ﬁEg Ji‘—"(}f 8. (ﬁhﬂﬁé‘-‘ﬁenzoél ,4]dioxin-5yl)-

di amet er of from about toa M cr ons

piper@ainplogl] promd} -bfﬁpyrhbnﬁrsésl@nzamldv ena pbmrmgcqucagle acceptable salt form

thereoﬁ]"tr@a %r}% q'}l- rg(i; )sgﬁqtbrgilgi lﬁt’eg _fo%ialﬁgrgqé%ég}l?)p %%Lajbolites. In some

embddiMe ¥, 4-8Y Ao N K 2FENFA M, daliifidre bk NBeKin-6 i) Ip¥perazin-1-yl]-
acceptable salt formthereof ( .

propyl3 {N @Ryld{mz ylzquzgmw(g_gh@mg{eptmqllm agsgphable salt form thereof and its

strucﬁ.%%l aZI fi%/ %r]d'/(gJ (}hte%ﬁyl;eg?r% LnfinYthe ?S%S‘S”%m in the form

or| struc ur a edcoip

of pal’ﬁﬂl@d) Qh iohe asﬁebte fieQfartddesiOBClidve adnéhﬁhfcﬁarﬁeteﬂ (Ef 1®0#®re than about 20

enbaodi nents, conpositions of the present invention
micregst |In apeHes aspect, the particles will have a mean diameter of from 0.75 to about 10

mlcr§‘hsC X Qﬂothléx{ a(sg@tytﬁf E)élmgl%s %j i h_gyedﬁ 81591? Hé%}a%k@o%ﬁl%u?! Irto about 8

benzam
micrensp ﬂa mrae embo(haieln;s, ﬂxecsepttatﬂllg rs]atdd cﬁanmnuh&semdtdr nangbolites when

proviﬁlﬁ& %%Fgrgééltﬁx{]vgg%%?%gg&gg&—?i4 (grgpé) Hy r% b%g(zjé ?r4 dioxin-5yl)-
piperdziaYRygp %ﬂﬁ%ﬁ)—ﬁ)%c{lﬁﬂ(ﬁ b%nijdntﬁ!ig BPa Bﬁ‘ﬁ%ﬁkéutiﬂiﬂﬂl Qé‘deﬁfagbél salt form

) - pi perazin di n- 2-yl - benzam de or

N- pyr
thereaf &w‘hﬂ@a&)tﬂ He(2, Zydéwd@pbtabbﬁ @diqu‘ dylyrpipesazant -yilreropyl} -N-

pyidjg 2 HERE I TR G R BE P POt 5t ARBRbbED-L weight

percdd@eidhC| BSsonleentitRirASME CompbbiBioRPéft the pRSenMihvenfidl &ilk further
mean di anmeter of no nore than about 20 mcrons. In

compyisgatphiaraanseiieally apecnidle ¢atiels wi | | have a nean
[000 | amet elrntsg)];neferrﬁ%rgd?rpéngs, V%B@Q%Hgnsl&drﬂo% egflgiémrrie {;fe t}ﬂn g)%eggﬁt invention

spect ave

compriship A&bjbd.ﬂo-l‘z- {(ZIR D2, 8- dithyalk ® B Snzol N4 Riguxen-6ph)pibei®Aiti-g ryl]-propyl} -
the structurally related conmpounds and/or metabolites
N-pygdin2yi-66nzaeads of aphagnpcsties] n&@c\ﬁpﬂtﬁble salt form thereof will be

subsS%gﬁMWee'\bt{o(ng:g% rrﬁ:]rt{ ém{egs i}tiég dﬂ?ﬁ@%@{ﬂ (%13 HiraL- oY !

Irperazin enzam de or
benza[l;xﬁdllomir:@yl} quafalzm wq@o@mm p;aﬂldlmfbylnbdnhﬁnei@f Gabgarmally free, as

usedix? ﬁ]gq C({ﬂtﬁxt[ 4%@%1; |t}}a iy g}r&% \91 e:ﬁngl ﬁ%( gsn)lorg 11? an amount of

less tmﬁg ARG b@r\bgghtﬁﬁlréeht E‘Ach prlaferélﬂy ﬁ{‘arﬁﬁm&m{t oPlest 828 ab&AM.3 weight
about 1 wel ght percen each.” I n sonme enbodi nents,

percmmnwsmommfe@ably healparegten of jasy thanjabeutfi.2 wefght péreent each, and even

e. a pha al | e r 00
mord i ORARLY i b el b b E e ARl et sk o e ol
weighl\6f thé esBPdsitidhy eid irdRe @@sﬂi@é iféri3dn an amount of less than about 0.5 weight
4- cyano- {(2R) 2-[4-(2, 3-di hydro-benzo[ |, 4] di oxi n- 5yl

percont gaghe peekirably 15 pn alppw)gf ]less than about 0.3 Welght percent each, more

preferably in an amount of less than about 0.2 weight percent each, and even more preferably in
an amount of less than about 0.1 weight percent each, based on the weight of the active
ingredient in the dosage form. Accordingly, the present invention provides formulations
comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]}-propyl}-
N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt form thereof that are
substantially free of dimers of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-
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N-pyridi n-2-yl -benzam de or a pharnaceutically
acceptable salt formthereof will be substantially
w0 e@e/ogf30pne or rmre di mers of PCT/US2005/009142

N -(2,3-d h d
pipeiiz Gy R DB A P e B SR Eer sircpmrally pelateq pompounds
of 4-RBAFNTYER)- z%bgasgat% &lolbenz6[@ ] dl@ﬁlnl@ﬁﬂpip@ratzm ﬁ—yl]-propyl} -N-

cont ext, neans he di mers will pr esent
pyrlchmipxdshenzamlsim Reamsmmﬂdlmﬁrswééscytahtaﬁi 2ERI2-1- @ 3- dlhydrO-

benzp A len B O PR B P ki PR ap S Sqpm

formahsdad® of | ess than about 0.2 wei ght percent each
and even nore preferably in an anount of less th
[0008hout 0Desagsifemis ¢fdhe preserd Aryention sRrEPISe 4- ﬁaeanpclﬂe{l(ZR) 2-[4-(2,3-

d1hy3\f%| t%li]:&o f4 & Q %m) ?ﬁ)e}az gr}g }gﬁ\}/\eﬁ] g%‘?&) P %de%%:dn ebra

pharﬁhﬁ&ﬁﬁb@lh} a/ccbptaale salfpoi th@]feof @sg, 4-h@rR)abpui2, :@-dﬁly‘ﬂﬁj Bé'ﬁzo[l ,4]dioxin-
er cent each nore preferably in_an amount of |es
5yl)1’ﬂ)§¥f‘zabbl}’tl -Rropy MY werFidined-y khenzamide hydrpehiarids saksh étructurally related

e
con AEGERLYOUAEB AU B8 LD L Ao
presgmgrediientvili mmlblésed%sme -N-d(2R)-AbE 6, Hdiiyidyn-bertre[ 1,4]dioxin-5yl)-

pive o S SR 5 BBy by st o
there)of RhPSHhSH More sﬁh?stu{adl@mﬂa}eﬂ cwm@xsﬁw ot Yhet IR TS SorRE
a pharmaceuti cal glﬁ/}acce salt formthereof that

embegimenigbbcranor Mt {FRF-2-dé-( B @h%@bem[l ,4]dioxin-5yl)- plperazm 1-yl]-

prop?l}cb\é F%/}rlg i&f- I}z]arr% e p éé:ly ea%%%tatblg%ég n\éof and its

struc&ﬁdﬂ@felﬂé@&fmﬁddnd@ /a4 ﬂnb‘tab@lht@i ﬁﬂl BOpRSEHD ﬂﬁtlﬁfdosage form in the form
-cyano- N-{(2 2-[4-(2, 3-di hydr o-benzo[ I, I oXi n- 5yl

of pa)m@p% dinpne ,qspacy |tl}e }pafrgg}ysp wil\papieiagnean cQaIypteb WiERethan about 20

mwrﬁ?so &33‘_%@5‘?% ég%;d%lﬂﬁﬁg E{)é\ﬁlglo 003 Nl'ean diameter of from 0.75 to about 10

micrbnsd | ldiaaxther &pkgt; thlerpeftatdsrwﬂl gl ¢ a n’feamyliah&a%rmﬂﬁrodi fbodit 2 lto about 8
. -benzam de arg as shown in fornulas 7 and 8.

MICTPRs, ggéorps ERRYOgIMeniss &H"r strustiral]yre latad; c&lxpp@gﬁ%sr @rgléor rr?e%;tbohtes when
provﬁfeﬁY@Q Qo%aLge {f&%mwtl?x 4l §'a£13—'l\33 2R) 2 4- &2 ,3-dihy ro ejnzo[rl 4dd i(ln Syl)-

hydr o- benzo[ |, 4] di oxi n 5 azin-l-y
plpemmy}'b’ﬂ*m“)@‘l}/“lN"bmﬂm'deJGnZamldp lmaa wharmscewtadally acceptable salt form

there&‘f"ge(gl:g Qé’ﬁ?t té&(é? éi t he eof HZ%?POXH] aylé)pm?razm-l -yl]-propyl}-N-

pyrlcﬁHJZ)ylFBeH%rﬁiab 'ﬁyhro)éh]]on@é smw hatit] e R b ShnBord-of lesB BAABLEE. 1 weight
hydrochl oride salt), structurally related conpounds or

percenseaddol i t es as described herein. In sone enbodlnents

[OOOQ]Oisgﬁ Iﬁﬁrorrrnse embc}c{1 Gl etﬁee Q(t:tlverfﬁ/gerre](th tlas) n a dosag 51!15’ &f the present

inveft{c2R} eBedtive(td achieh d W flaemie PEehb cdhddnaXtidir &) 1 to about 12 hours
pi.perazin-I-yl]-propyl}-Npyridin-2-yl-benzam de or a

follopng seiaistration.| In cg@@é@ﬁcgﬁh%acglgp ingredigrt(s) in a dosage form of the present

invention will be effective to achieve a maximal plasma concentration about 1 to about 4 hours
following administration.

[0010] In some embodiments, the active ingredient is released at a rate that is effective
to achieve a plasma concentration that is about 50% of the maximal plasma concentration at

about 15 hours following administration, preferably the active ingredient will be released at a
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thereof and one or nore structurally related conpounds
and/ or netabolites. In sone enbodi nents, 4-cyano-N
WQ @@%929'{ 4- (2, 3-di hydro-benzo[ |, 4] di oxi n- 5yl ) PEi/ps1087/009142
)r/?g]é propyl.}-Npyridin-2-yl-benzanm de or a .
rate %‘H'als glijsite aplnyvea%e 513 SP‘é’%éPtﬂOTf B ebit 5870 efrihe Magimal plasma

concBhtttoh'Yt Gbdu¥ 1rt@59&§qo%ﬂ&%nel@"%mt%ﬁgﬁ?%o%bol ites will

e present in the dosage formi ormo
[001phr ti cl €Be tekm aohiec mgpeslidnt réfbrs todrdyhed-dis {(BR)-L2- [he(Qé dihydro-

benzgﬁaﬁﬂ%x?rgg)blzhp%iﬁ{gl Eroe?@- %9?1 }nhé\ylagn 7 or apharmaceuncally
acceptaBIRRLR Forf th@fe@meo% 1B {tﬂ})@ﬁﬂ@ 3. Qi Qélﬁo[ll ﬂdﬁ‘ﬁgl -8€1-piperazin-1-

aspect, t he partic ave a nean di amat er
yl}-pkonyiy abmmdlm%)d b@bwmds hmhlophinsde $ait) ssometugattyortiatesihcasnpounds or

meta&ggﬁgy %)Vgé ete )gngglged Corrg l,yaarc]:ge/: zrlblgggl?sbm Ites
[001%} CYanoiNsoike2dRbattiménté %}ﬁnﬂadwdéz@ thRPERHidnstnd/o? Mo sge ¥brms
)- piperazin-Il-yl]-propyl}-Npyridin-2-yl-benzam de or

compyisshna paditien tq tlslmaptyveaze gregieablees- sk yanpoN (3 e? 412, B elilydro-
benzé il Ai]ﬁ@xm%%lf 8&)%%11}\"1 i}Xf}g;%H% %é%&llgﬁlﬂgﬂ%@él%}ﬁe) orf fififRaceutically

acceﬁltylﬁlkaelﬂ fertri theredlat Jeans drle rie contraliing polynier ahd htelssst bhi@drganic acid.
about. 0.1 wei ght percent. each. [0009] In sone

In somE R AdURERS, tgmrgaelc.as@ P AR aﬁle ﬁflxlmdrqtﬁ carig 3gigdgaonabydrate,
ascof¥ic 118 a@ﬁfrﬁ@ Blid! et 98d! ﬁmedlﬂt: Qe lﬁglu'i 901%%? la‘?ﬁéﬁc %md In some

maxi mal pl asma concentration about t o about
embddinientsj the oagilmcracsi sa&itrionacidlan aqméyfamm@nal orgdrac a@dl l/resome

embiieR: B hieh oBs PREERE eIl n eP s S hygplilose. Tn some
emb&llﬁh%ﬁﬁ HEPERAE & 4 RYuraRRItbp ylnléi’hﬁ@:‘l’lﬁlosé ll'y@l%)é/propyl cellulose

| owm ng admi ni stration. OOlOLlIn some "enbodi nént
hydr@*ﬁeetladtcc oserpgherdicapipropy] methglesBefosa phibalatee In rane crgbodlments the
effecti

hydri R B e AR {En e B ERAR 2908 SEM IO kel ey, Methocer™

K 15845 Meaktcs] " I Mgthaget rE 1M, aVetBbsel PEaME MiBihwcéIEK100L v,
ctL,Mve [ \gredl ent Wl be re,leased at argate that is

Metherele cEIQE (Methessl oS, Mﬁmoasha%mmmcgl i BhSWaﬂn peme
0 |
emb G oo 121 Pl AR, ARG el St

2208Ttk6gt Bfethozell | K4Mi promacth € andédrévisthdbee]” K100M Premium CR).

cyano- [4-(2, 3-di hydr gobenzo|
l001i31 4] di ol fi?{‘fefﬁllj‘boﬁﬂfﬁ‘é?%zﬂh%@afﬂlﬁlcagF%‘BQ‘P%!U%S&?FVOB Apsage forms further
comq&%% l’e’i’s%e‘l’flle? R BGH iRkt ¥h@ A AEAE ARt S cS&allideQeMilose,

hereof (e.g.
lactode,{cARRIm Qarpdna(t@ calcdlmpmsphuenm@l[tddeﬂrm deomcoﬁy,l frugbogeemaltose,

manfbly ek s e PR G B B dac ebing sailgscds siicified
microcrystalline cellulose and the lactose is lactose monohydrate. In some embodiments,
pharmaceutical compositions and/or dosage forms further comprise at least one lubricant. In
some embodiments, the lubricant is magnesium stearate, talc, stearic acid, or colloidal silicon
dioxide. Accordingly in some embodiments, pharmaceutical compositions and/or dosage forms
of the present invention comprise, in addition to the active ingredient or ingredients, at least one
rate controlling polymer, at least one organic acid, at least one filler, and at least one lubricant.
[0014] In some embodiments, pharmaceutical compositions and/or dosage forms of the

present invention comprise about 2 to about 45 or 46 parts of a release rate controlling polymer
-5-



nmet abolites (as shown herein) and their
phar maceutically acceptable salts. [0012] In sone
\N@uMBMQnﬂnts pharmaceutical conpositions and/m@nﬁsxmgmmnu
orns conprise |n addi ti on to the active_ ingredi

and a{ceutgl to abol, 2 RRFIN [ qrLRgame E“Z! Por partipiartve Highzbynt i Some
embcl%x%]eﬁit's OKé Ehé)ﬂa}etﬁ R Al Jdit] on¥ d/Bf (%%X%% fol}ﬁnQ}f{)I'n hﬂe Ao%t 0.4 to about

enzam dé or a pharnma eutlca y acce t form
10 mghd metife) ingtedieatisin some endtoding@mny, ticd ﬂ>ham:ga¢nuhyatmonmnsitlams and/or

| east I. id. In. di
dosag; B OF HeiPgeSEel 1 108 caEIPE SRy Ap AR EHOILH 30 s e

contrSRPR PO REEs), ADEO5 B Qoo%@s@mgaﬁnﬁgatm&a@&asﬁ ,ab&htgtsamasout 179 mg of
aci fumaric acid, malic acid of tartaric acid

filler& pred ebrbiodimeof lsbricane. by spanrd emibiiments, thererwid bacﬁcmn @bowi 2 to about
50 g f¥functlﬁgﬁ organic acid. In sone enbodi nents, the
rel ease rate controlling polyner is a

[0015Et hyl CRi §0H{eQ=§1ﬂ)odlrﬁer&§ aﬁﬁﬁ%@ﬁﬂdﬂ?ﬂ&ﬁpoﬁﬁ&s&ﬁhbﬁﬂﬂbsa‘@ fé¥ms of the
hydr oxypr opyl IceIIquse hydr oxypr opyl

prese@émvemefgecomwwmx g0 t%tbp P@l\@ségréﬂlehy@@W@‘@BW {(2R)-[4-(2,3-

d1hy<%;oj¥r%%( )CI (H!)i? %%yl?bl-élp 8@'2’“?@”? Wcﬁ{qﬁ?l %Eﬁ%’g'ﬁe or a
pharrﬂgddﬂltlézﬁl}gacpeﬂv’ﬂilb @zﬂefodﬁlﬂ‘&reml foest or(et fiifer l¥hd 2MMeast one lubricant. In

Met hocel el ElOM W©Methocel E4M Met hoce
somqqt@g_dyne%tth%g gr IE Wrogg@t_a{}mewgp%&ee |1ac(tqs|q) cq]_xgum carbonate, calcium

phos%%@ﬁﬁ od(:)ttmlt (j}l:egtrog’é, %f&@,%&c}ﬂsmmﬁﬁby stahfh §19(ﬁ‘§se or a blend thereof.

ment s ordganic acid 1s citrid¢ acid and
In somgtembpdirhents, lthenfjllgros ymeociystaling celidbien fetdd208,a l(lmd}hereof In
Met hacel

som ML Qﬁ%&;p@aﬁgﬁﬂgf cr ?rﬁnoégﬂ%%%rﬁ%éﬁ)ﬁgmage orms(ftum]er co%yljse at least

one 199@6&9&&%%&:{&6%&@[@&&@ tth@ﬁl%rlé‘é}ﬂ4%a§i&§ﬁlﬂﬁstgé}ﬁt@5talc stearic acid, or
further COlTprl se at east one In sone

colloglab sidic predioxidet fresdme elebOdlmedeﬂlg étrw;rya@tl 1p iagnesedn gleawits.

act ose, cal ci car spha
1001657+ oeick PRIy FRGTS b uncERiE! ELPROTan Hhir psgee forms
comptiseabbut 18Tto AHELBHO - ahﬂoﬁﬁl]@ a@gapetitENicSabolil®parts of lubricant per part
m crocrystalline ceIIquse is silicified
of achve rﬂﬁ‘%g@ﬁ allnisprae gmbpdimsaes, tispharmaacenii¢ad sempasifignstapdier dosage
r g
o EARGHEL 560 ), TR SGRLGEL R OSSR il
benzb[dafqtthﬁBS)H)beplemaﬂi-l yl]FprSpﬁ}S—I‘Gpjmdin%ﬂt-lSe.nzmh&le or a pharmaceutically

Iubrlcant nesi um stearate, talc, stearlc aci d
accepfpble splf & lsﬁergmg i @éﬁmaieaahoagm% g&waﬁaﬁgﬁupw S@rgositions and/or

dosaSReA U?B?ﬁse AY3BH SRS LE MO Iﬁ%%?gﬁé & R0 fﬁmg?éncfjﬁq@agﬁabout 0.75

orns o e present InventioR conprise,
mg off on¢ bemact lubecant(gr. edi ent or ingredients, at |east one

oot SO 0k A BLTSR ohgd BS5S P2 SLOANE R e o
of tablets. In one aspect, the tablets are film coated.

[0018] In some embodiments, the compositions or dosage forms of the present invention
are in the form of a dry blend.

[0019] The present invention provides processes of providing the compositions and
dosage forms of the present invention. In some embodiments, the compositions are compressed
for a time and under conditions effective to form a tablet fhereof. In some embodiments, the

tablets are further film coated.



[0014] In sone enbodi nents, pharmaceuti cal
conposi tions and/ or dosage fornms of the present
WO pwsn9izon conpri se about 2 to about 45 or 46 mI/Uszoo$/009142

rel ea rate contr.ol rand about.
10031 151 £ o e kS Rinin alsp ST ARG ChPHsbe xR hE active
ingréd1&teAti 1843t ond MAteSCUMBroRIHRQPI RSB at REstRAE b@@lﬁiﬁdl&ﬂiereby forming a
conposi tions and/ or dosage forns conprise about.0.4

blendtﬁmcofl dn pgme pmhedimeats, HgmseRcsnhfurthphcasaprisee aeropicAERg éle blend for a
tlme u%lagr cn'%?l%o%% gﬁ’%ctﬁlg %)?oﬂnti B¢ %1%%0?%89%00%?9 mbc?({n%glbts, the tablets

nprise a

are ﬂiighafﬁlﬁﬂt(ﬁt@lont rolling poI ymer(s), about 5 to about 50
of organic acid(s), about 85 to about 179 ny of
[OOan?| | er( eQmelgbgyﬁntlgﬁﬁlsgﬂ)rcp\g@ﬁpggqppsespﬁm@gﬁ;@g mixing the active

d
ne STBQCITER, S 150 Ly IR ORS00 BRI o
embpdiatenes; tetprodess finthpoesrhprises canpressingltiediendf for asinefant hader
concf ples v #e@‘lﬁ{]ey t(g)etlolﬂg g tgﬁwgﬁlzfggﬁ\ll_lg (SSI%? Ie%nlggglzrtlegltst t % tglg:lets are further film
coatgl‘l:l_hydr o- benzo[ 1 , 4] di oxi n-5yl ) - pi perazi n-
1-yl]-propyl} - N- pyri di n-2-yl -benzam de or a
[0023har mac émscimfabmboém@etst dab Idesagalfornisorfithe presand fijvention are free of base.
l,east one fille | east onelubr t. | 0
10023 o0 nikgahe RodienEs e SRAPRBERIER Bt reehody g arocesses of
admiB&édsLa d6sakE o, 6anpORRLt & compbsitibio Pihe pRétehtEinvention to a mammal,
mal t odextrin, dextrose, fructose, maltose, mannitol,

e.g. 40 ahemans Jg seme cabodinings ghe: fiesagd formsncagepaands or compositions are

oral]&% qllngt%ﬂstds In %E? ﬁ)gu ﬁfey als @afl{(l 9&&1%1?&@ n%ogc,ee &%ky Pi 8254 hours. In

OSG or a sone e

anotpéradspat.ahiéy @1@|or&1@fmkﬁ$miste®eﬂﬁor&6 @b ety 48damage [haoms particularly preferred
further conprise at |east one lubricant. In sone
embe%tsfarsﬂﬁ}?td@sa&erfem% 5PTPARAS;og Cﬁ%%@wrﬁr% pargimggtered to treat

Alztedh&rs B rr[)sg%rl c acid, or colloidal silicon dioxide. In
sone ment s, the | ubricant is magnesi um stearate.

[0016] In sone errbodi ments, pharnmaceuti cal
conposi tions and/ or Idb"EAQbEDdDESCRbPﬂSI(DNe about 15 to

ut arts .of [l er.and about 0.1 fa about 3.
1003870 ot Biraanveniiep P g, Bt Gitersing 4-cyano-N-
{(mozr?a @J‘@@ﬂiyﬁ'ﬁﬁﬁeﬁmoflhﬂd%&ﬁf ﬂwghliefa&ﬁi 1?13051@}%5 1% INRSridin-2-yl-
and/ or dosage forns conPrlse to out nrg
benzgmide, @9wwt{c@QR)ic@p[ah e(sgltst}@rqtpﬁ,csﬁrgb@mjb'[related compounds, and/or

i ox i perazip I
mecdtgflel PR e el RETRRE Bl Rk bbbl Spipfiions, and
dosdgB €sraf suchnis sforexanfledinidiSe rdldige phbsuTRGRIdireleade dosage forms.
conposi tions and/or dosage fornms conprise about 80 to

[0028bout  13be Ripset inyrEtion alsp Ped\idesipEeqesses Apfomalting Eedfprmulations and
metRRQYF adnififsthgtheE a ManfiRi® | UbFi cant (s).

[0026] Preferred formulations for use in the present invention are those that act as
serotonergic agents and have 5-HT 4 binding activity. In particular, preferred compounds act as
5-HT,a antagonists. See, for example, U.S. Patent Nos. 6,784,294, 6,713, 626, 6,469,007,
6,586,436, 5,710,149, and 6,127,357, and WO 97/03982, the disclosures of which are
incorporated herein by reference in their entirety for all purposes. Compounds of the present
mvention, as well as compositions comprising more than one compound of the present invention,

can be prepared by those skilled in the art of organic synthesis employing known methods that

-7 -



[0017] In sonme enbodi nents, the dosage forns of the
present invention are in the formof tablets. In one

w@s@ent230t he tablets are filmcoated. [0018] |PCEHUS®05/009142
enbodlneq t he conpositions or

uilize R DAV G FBOHS APGSRHIMERER T Gl 1 gPPiR, B005 2755 B1, WO

97/03&5&0%% PhRSt %@S@m 35 @076, @1/3 55 aH& @e;%asm aelﬁ U.S. Published
providing the cdmpdsitions and dosagé forns of

Appligatioa &Nt 2003020801\ 1, ithe diectesueesid dilneinars indanporated herem by reference

) conpositions are conpressed for a tine and under
mtheléSﬂ@? ?Y%H§P8P‘ﬁ’8§?rve to forma tablet thereof. In sone

[0027FTbOdi BBEH Sethbieink Ridk aliS/1ame 1f@r3-ai@kdiol 1, mbenzodloxm 5-yl)piperazine
coat ed. [ 0020] The present_invention al so Sr ovid

hydroghlodds wik selfamate 4iSndihydme: Wgmeths]- &d?-wedm rf&éﬁle?rﬁ oxathiazole-2,2-
soxidg 38 e G BT Bl R B a0 (5705 Ao
benzoplnb]qwxﬁfﬁsyl;,plﬁemnpn SLEppIpIidin- 2cyara3ﬁms afd teiPfeassd (QR)-2-[4-

end for a tinme and under conditions effectlve to
(2,3- dflryflfﬁ heItZQBI Helioxep WoPiperatins rvdl-epyidpyidip<-ylraraine with 4-

o) t T
eyanobBRoF S U ey TP P D aebrd BendB R bin-sv)-
piperatzhlel-aﬁtprvgfl}mgpgddmrﬂ-yl xinzhrerls tbagm elrkeathleat ofdrdyaio-N- {(2R)-2-[4-

2,3 déh(eyag E(l;ﬂ%g I’ m : ?}tllglg?%lr{;géin éfnﬁ]gfs?ﬁg%\? &ti.&%]r Lbenzamlde base with

hydroBfiRe sa&gmsttbﬁy&loangnaggaua time and under conditions
fective to forma tablet thereof. In sone

[0028bnbod| mémts@ne eihbodigishtstof thg prefent inventidn, prapeméiprsicomprising 4-

cyano QLA el G PP I S POt 4] 0By N-pyridin2-y-

benzaRIROMHITRPharmAcRetidiI§ e BdptAbly il iafNfuPtheVprd €sssdtPiriqasified. For
and processes of adm nistering a dosage form conpound

example, 18 orpoabediBgnbA ptrmrqémwmpnismgémaewl‘{ d(ZR)rfatfned 3-dihydro-

benzofl 9]dio’xtm Sﬁb% L})%l% :l ngﬁféggﬁ ﬁl@%?k?%%ﬁmg&sﬁgﬁred by methods

disclogeiimidn¢iss t£dissblveldrin ORgan&sqob@ing, tichey V\aﬂﬁsﬂ@craageﬂ,}and ﬁltered in order to
adm ni stered aonce every 12 or 24 hours. In anot
removg%@ewrallW@MrcempPaMS,/e 80l HRSTS FresenisA & F@@@P&as Zsmd 8. The

remalglgg ggoedukpcaﬁQH& BRAL Il ¥a@éd éﬁdF}[a b?eﬁﬁfgdq%% B RoYide! s g, 4-

ornms, conpoun S or t1ons
cyanoad{i( 2R s2-64-62)3 -tddlykircehenzé[]zh]elldmt Sel)-Pisease 1 -yDEIAbLEIN-pyridin-2-yl-

benzar?lllzcﬁﬁlxr\;ld?c-)rclh%}'lide salt.

[0029] Preferred formulations of the present invention can be used to modulate, e.g.,
antagonize or agonize, 5-HT) 4 receptor activity and are useful in the treatment of diseases such
as CNS disorders, including, but not limited to, schizophrenia, (and other psychotic disorders
such as paranoia and mano-depressive illness), Parkinson's disease and other motor disorders,
anxiety (e.g., generalized anxiety disorders, panic attacks, and obsessive compulsive disorders),
depression (such as by the potentiation of serotonin reuptake inhibitors and serotonin
norepinephrine reuptake inhibitors), Alzheimer’s disease, Tourette's syndrome, migraine, autism,
attention deficit disorders and hyperactivity disorders. Preferred formulations are useful for the
treatment of sleep disorders, social phobias, pain, thermoregulatory disorders, endocrine

disorders, urinary incontinence, vasospasm, stroke, eating disorders such as for example obesity,

-8-



[0024] The present invention provides, inter alia,
formul ati ons conprising 4-cyano- N
wQ ¢RP9IAeT 4- (2, 3- di hydr o- benzo[ |, 4] di oxi n- 5yl ) PEI/ps1083/009142

-n=1-yl]-propyl}- ridin enzamn de, L
oA R k) BT s R oo, g and icoine
withddhwactural |y rel ated conpounds, and/or netabolites. As

used herein, the term"fornulations" refers to
[003¢ orpourkisfersd fpmuilations of thermesgobiagentionrars alse uetfulafor the treatment of

COgnlgiglé ggéﬁg@ioﬁgnél%g% ;?(htgl%lu?e?‘ctg ﬁ? QI%HS uﬁ}/ﬁ?’vgﬁc %P réagsoma’?e% with mild
cognidive Yinfl&sm St QVESTY, eslzﬁaﬁlef@&lsme @ ofher dath@itiad nfshﬂmg Lewy Body,
met hods of admi nistering themto a manmal . @%0026

vascubpre and pasy strekerdementian 9o gﬂitl\(;scglsfqﬁlctlwéasfgp@g gwith surgical procedures,
t hat raHe

traurﬂart]lg %E%}\} L gl%{_ﬁ' ?\ﬁf?%gan a;n%gbegt‘cf%alt%dls %&ﬁhg%gr b th?%?&%x?t invention.
Furthgf, @iﬁéﬁ&ﬁfd&ﬂlﬂ%@ﬁd@re aséfubfor ﬂ&d‘ifeaﬁnaﬂtoﬁ@masﬁ $n whiR@ cognitive

for exanple, U.S. Patent Nos. 6, 784 294, 6,713, 626,
dysfugctieryis@cep; merbidity ssB as.govexample Pagipson's fspasys putisghand gifention
dcﬁcﬁéﬁ8§§§% t he di scl osures of which are incorporated

rein by reference in their entirety for al

[003ur pos eléesp(ﬁelrtpmghck@hﬂnﬂhty e watee §abotit 5 hmenhl a:tri!,5°@)3 4v<a'hho -N-{(2R)-2-

[4- (233%1101?5&5 IH%OI (14 ﬂ{igp Il)s}:%lg agl'é[ lg- Eﬁ&g’g —&7 g—é }(/:1 benzamide and its
salts %'ﬂréf@fﬁbl}r‘p&bﬁe@ i mroREARRING. b Sth@px%ﬁ@ﬂt ®WeRfon provides
known methods thatutilize readily avail abl e reagents

fomdn@omcanmrmglgrﬂac)anpdﬂf{@&)e?e[4-6203 dihwdrepbenzoHpéldioxte Syl)-piperazin-1-
vl -p%)pxlé\é@ 92}1%91%? g/i gelnggnd Paé&%a?glﬁl%gg ag'c%ﬁt&%% s§lts thereof, structurally

relatddWohipdhieds, ApRletabakile® th Mbrord M08 AéhMicronbed form For purposes of
di scl osures of which are incorporated herein

the presend igreaEOR, R qomIoung Ht MicspRizedoforry|is indhe fygeal par@@w}avmg a mean
S T MU e ——
invenipé icag bé ar ihe dorm bhpmu&lésa]lmﬁ@ a mean diameter of greater than about 20

4, 5-di hydr 0-5S- net hyl - B yridinyl)-3H 1.2, 3] oxathi a .
micronts| for sxgmplgjin thedern o ee%lea &(ing aean él?m?tffrrff%v ARRNL 4P gnicrons to
abou ()C - dbSut BB gc #Rd P{'e%xgigﬁ) fh% p[aﬁlcﬁe% h%vfj QW&[of about 10

i oxI n-5yl) - pl perazi n- propyl }pyridin-2-yl-am

mlcromemarfcbrbfembly n @&hn Kigm{e(tﬁF@onQ al@oﬂ.lt 0.75 to about 10 microns, even preferably

3-di h enzo[l,4]ldio erazin-l-yl]-pro
from g0t it RS B Ve O 1 BB B g et S gon are known
and ar@thatk Y6t descrlbed hereln in detall
4-cyano- N-{ 2-[4- (2, 3-di hydro-benzo[ | , 4] di oxi n- 5yl

[003§t} pi pe‘l‘&awﬂi be gﬂcpglpm;w’rc:}yam Dy {(2B)-B=[2=(13- -dibydrartieteo[ 1,4]dioxin-Syl)-
piver 33 A N RSB E oS o he llying fogmts

pyl } - N-pyridin-2- yI benzanide base with hydrochloric
acid gives its hydrochloride salt.



[0028] In sone enbodi nents of the present invention,
preparati ons conprising 4-

W@ yas092307 ( 2R) - 2- [ 4- (2, 3-di hydro- benzo[ |, 4] di orE¢TUS3005/6009142
pi perazin-1-yl]-propyl}-Npyridin-2-yl benzam dg and
its pharmaceutical ly acceptable salts are fw#her

processed and purified. For exanple, @

enbodi ment, a preparation conprb5|ng
4 cyano- N—{(ZR) 2-[4-(2,3-di F r oRQet

, 4] di oxi n-5yl ) - pi perazin-1 - g - propyl} N-pyridi n-2-yl
-benzanide prepar ed by Q ozéd herein is

th
di ssol ved ifi or¢anic FGFSE t eate withysilica gel,
and flltered in order\égpépnvve struc ly rel ated
conmpounds, presented by Fornulas 7 and
8. The renalnl oduct can then be concentrated and
238 order to provide, e.g., 4-

cyano-N—{(ZR)-Z- 4- (2, 3-di hydro-benzo[ |, 4] di oxi n-5yl ) -

pi perazin-1-yl]-propyl}- NFpwhudiin- 2-yl benzam de

hydrochl oride salt. [0029] Preferred fornul ati ons of
[0033] he pr digrp thevesant Bryertign, B coawmeunds offaunye d cap bg prepared in the

t P

form SYAARAMCE oty RHAMAL s U fipd RASH, Bl B phlebaiflcany
accepthbiaatietefers tocdaltsl pregared ftonnphariiacaitiedlly acceptable non-toxic acids,

) chj zophr enj and ot her otic disorders s as

includiag WAB{EICSAHS ﬁaﬁar@@ﬁfr 5 St ?fé*s%r)gamréaglﬁ BeBHE dor Sample,

inorgfHi SSRPG cAME 20O lchR 1Ot J bR AL FoniB WdnSbi¥ &a%l;glorsulfomc citric,
generallzed anxi ety di sofders, panic attacks,

ethenoifesis) mationgutwiivelutisisy; tedrehrondeydsshismic( @gtbbnas lactic, malic,
ot G RS SR e BBl PR sueinc

sulfurfd, ZhRHBRE dSp-id18aRSEfonlObiEtht ks, PYHdLRAR ﬁrdﬂa@écﬁére ‘hydrochlonc
autism attention deficit disorders and yperactivity

hydroatosl@jméxosphoplcem@r sudlyrie oeigsl and inenst prefesably ¢ the hiydiochleade salt.
[00343 reat mgh Ee al gmgoecgm%ht%ofogl%ul%tloﬁ oc'rr%ns?r%oso e IGa{(ﬂl) 2-[4-(2,3-

her noregulat ory di sorder's

dihydtt-bérabyl ,4]aa -5 yIpparrazwa s 9$p@spyl} N-HoKeéin-Bal- beﬂgamlde or
di sorders such as_for exagﬁle obesity, anorexia an
pharmigeytically acceiahle salis harrof e alse Aempries ?I}eé)étl?\‘ﬁﬁﬁtrkb‘?t“fany related

comp@.llrﬁi? I ca é@et@ﬂﬁgd A agpﬁ%(ﬁﬁeéngm meti3d3 Oiixamples of such

erre or mul at | on esent 1 nvention are
structalalip relsted ubmpounds reclodes Butnee hotdfmxt@gmg thoyecaysfundcteposented by

Formlihlgg a H%&Eﬁ%&tcg&flﬁa}llgrgé%%?ﬁbﬁqo ogrlﬂat | £ g Sf C;e;(a(l)nrl]ple {(2R)-2-[4-
(2,3- d%ﬁ?&b&% 18413503@;@&52/1)@%&%%% qqﬁ@wn-@ﬁpymh@dyl%lhswa

y, vascular 05t Stroke 'derent i As. Cogni tive o
pharrrdrysﬁtwnﬁy awp@bba@ltahea@bfvmchamNg{(%&] 2154{2;@@@:}@150 benzo[1,4]dioxin-

traumatj c,.brai troke can_al so be treated
5-yl)- piperazing 1, agr%%p)a} -:Iﬂ-b¥lﬁ%l -g—%l ﬁ\tzarplﬁls ShéiP ?]rmaceutlcaﬁy acceptable salt
thereof; 4-cyano-N-(2-piperazin-1-yl-propyl)-N-pyridin-2-yl-benzamide or a pharmaceutically

acceptable salt thereof; 4-cyano-N-[(2R)-2-piperazin-1-yl-propyl]-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N-[2-(4-hydroxy-
piperazin-1-yl)-propyl]-benzamide or a pharmaceutically acceptable salt thereof; N-(5-chloro-
pyridin-2-yl)-4-cyano-N-[(2R)-2-(4-hydroxy-piperazin-1-yl)-propyl}-benzamide or a
pharmaceutically acceptable salt thereof; N-(5-chloro-pyridin-2-yl)-4-cyano-N-{2-[4-(2,3-
dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-benzamide or a pharmaceutically
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Further, preferred formulations are useful for the
treatnment of diseases in which cognitive dysfunction
\Vmsmmmmnennrbldlty such as, for exanple, Parki PGDUOSE05/009142

acoepiobls S LASHAE B 01D g Y TPy AOr S Pty dro-1, -
beniagfomn 9ty32prlggaazm41 §1¥-%Wbeﬁ£z%8}le dra Ipharmaceutlcally acceptable salt

hydr o- benzo 4] di oxi n- 5yl') - pi per azin-
therebfy4 pyq@mdgw(gm-m{w .{@1 Br(2-{(1S) B4 myintdeary | N(pyidied-291)amino]-1-

)] bl
metpnfly Sogie t Bt O pRo I e F PO e CERRHI 2g-dihvaro-L
4- beﬁ]z%m%ﬁﬂg’-\%l)}lﬁ &gilggr)gﬁ“pﬁﬁyl? Nl @ih - PieBaAhlide or a pharmaceutically
i oxXi y [ Zi

acceprMﬁaltdanﬁe %cymlzlaﬂil&b% éﬂ&ﬁﬁd@ééi (b I-{(4eryeeqheaneyd)(pyridine-
{.r
2Bt USRS LD ol gbed SommmURSSy i 22

dihyfey-1 AWecpasRSxiafs- jelhﬁp@ﬁﬁﬁanyl prﬂpﬁpm-ppmdla Z;plﬁ’ﬂmaﬁﬂdd o a
n1cron|zed formis in the

pharmaath iR aeceniapke sals (hespals ¢-KosOnN R D (B o8 (H 18)-2-[(4-

cmibl PSS SR FOMOUDAR B AT M S5

benmdmmrdﬁ-&tﬂhme)rl}-dﬁ -dihgérioel, 4t-Hr&mmodibxilnt5-ﬂ)piptnazmnlsyl]lﬁropyl} -N-pyridin-2-

|l e the form of par es having a
Ylbeﬁ? tera P?%maa%‘ﬁf‘”%“ﬁ?@f’]‘& “?‘Pf %PAJo u(%y%”@$ 3{22%)0% lig-(8-1[8-(4-
{(18)! Qo[(ﬁﬂc%&%nzog[)ﬁfﬁ{dﬂﬁw Ly])hghoPAUhbhl f}Jgfp\ﬁgerézlﬁ@ an)- % ,3-dihydro-1,4-

ter of 10 mi Crons, nore pre
benzeidarrist- Syl Jnrethyl BB Sudihpdrps! , debeabedioxings- th)mp@m@n leyldpropyl}-N-pyridin-

2y i Bl Pt oAy A le e U R I AR 2 s 1 18-
{(1sqneﬁ(nJayaﬁadbeﬁzoe}%@ﬁidhﬁdz bﬁﬁﬁirﬁ) I1nmedtrityl} did84-1A8)-2,3-dihydro-1,4-

recogni zed, 4-cyano-

benzodpmin-5-yilathy D2 3dlikysied %W@ﬁuoxm}%wampﬂmswy -yl]propyl}-N-pyridin-2-
soeBLRUEEE Tl LR oo tgt ek e PERER 83 yano

benzWrﬁdtU)rprb;B}El ]-BE@aRtn-2iybentdntide of Hphaanpaisicdidy adceptabiishia thereof,
1 can be prepared in the formof pharmaceutically
acceptable salts. As used herein, the term
"pharmaceutical ly acceptabl e saldis” refers to salts
prepared from pharnaceutically aﬁceptable non-t oxi c
aci ds, including -grgante/§akké\\@nd“ sal ts.
¢ sal{s in¢lude, for xanq
I norgani ¢ and ¢ apie a NQ§é§ECh as acetung,
benzenesul foni c, Y c nphor sul fonic, ~€itric,
hydr obr om c, hydr oric, isethionic, lactic, malic,
mal ei ¢, mandelic, nethanes#lfo |% mucic, nitric,

Sui tabl e non-o gani
et henesul foni c, .gluconic, glutamc,
panoi c, pantothenlc phosph8 succi ni c,
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sul furic, tartaric acid, p-toluenesulfonic and the

like. Particularly preferred are hydrochloric,
whyasoisem ¢, phosphoric, and sul furic acids, POTUSES$/009142

preferably is the hydrochloride salt. [0034] In

certai n enbodi ments, fornulations conprising

4-cyano-N-{(2R)-2-[4-(2, 3- di hydro-ben ¥

[1, 4] di oxi n-5yl)-pi perazin- 1-yl]-pro
}-N-pyridin-2-yl-benzam de or phs [y
acceptable salts thereof wllcral s pfSe one or
nmore structurally related co an be
detected and-guantifie Exanpl es
of such strjucturplly de, but
are not |imted ented by

Fornmul as 2-9 &
t hereof, incl

utically acceptable salts
for example, {(2R)-2-[4-
, 3- - benzol 1 4]dioxin 5-yl) - pi perazin-
1-yl]-propyl} N-pyrldln -an,ne or a

phar maceutically acceptabléxgﬂﬁt t her eof ;
4-cyano- N-{(2S)-2-[4-(2, 3-di hydro- benzo[iéﬂ]d|OX|n-
5-yl)-piperazin-I-yl]-propyl}
-N-pyridin-2-yl -benzam de or a p
acceptabl e salt thereof; 4-¢
(2- pi perazin-1-yl-propyl §&./ pyr|o|n 2-yl - benzam de
or a pharmaceutically acgeptahl e t her eof ;
4- cyano- 7V- [ ( 2R) -2~ pipef azin<| 1-7V-pyridin-2
-yl -benzam de or ja ph rmaceuti cal aegtCept abl e salt
t hereof; -(5-chld ridin-2-yl)-4-€tyano-

-[ 2- (4- hydroxyplpera2|n- | -yl)-propyl]-benzam de or a
phar maceut i cal | y accept ablkorswila 4t her eof ;

-(5-chl oropyridin- 2-yl)-4-cyano-

-[ (2R) - 2- (4- hydr oxy- pi perazin- 1-yl)-propyl]- benzanide
or a pharmaceutically acceptable salt ther

-(5-chl oro-pyridin-2-yl)-4-cyano- XL A4( 2, 3-
di hydr o- benzo[ |, 4] di oxi n- 5- yk)-pl n- I-yI] propyl }
-benzam de or a pharmaceuti caN yacceptdbl e sal t
thereof; -(5-chloro-pyridigf-2-yl) - 4-Cyano-

-{(2R) - 2. [ 4- (2 3- di hydr o-

benzodi oxi n-5-yl) - FT%BT@?TH>P/yI] ropy }benzam de or
a pharnaceutlcally acceptabl e salt } of-ct 4- cyano- N
{(2R)-2-[4-(8- (I

{(1S)-2-[ (4- cyanobenzoyl)( yridi ne-2-yl)amno]-I -

met hyl et hyl } pi per azi n-1 - ylorenga @i hydr o- | , 4- benzodi oxi
n-5-yl]-2- nethylpropyl} 2, 3-di hydro-1,

4- benzodi oxi n-5-yl ) pi per azi n- I-yl]propyl} N-pyri di n- 2-
yl benzam de or a pharmaceutically acceptable saft

t her eof ;
4-cyano- N-{(2R) - 2-[4-(8-{I-[8-(46{(ISa
oyl)( ryridine-
2- yl)an1no]-l-nethylethyl}plp@ﬁam

|, 4- benzodi oxin-5-yl ] but 2:3- diy,
1,4-benzodigifﬁ\5 yl)| 'per ZTGT\&/yI]

ceutically

(4- cyanobenz

-N-pyri di n-
accept abl e
I-[8-(4-{(1 9)

Formula 6
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cyanobenzoyl ) (pyri di ne-2-yl)am no] - I - net hyl et hyl } pi per
azin-1-yl)-2,3-di hydro-1, 4- benzodi oxi n-5-yl ] hexyl }

W0 2003/0eb3tydr o- 1, 4-benzodi oxi n-5-yl ) pi per azi nPCT/US2005/009142
1-yljpropyl} -Npyridin-2- ylbenzam de or a
pharmaceutically acceptable salt thereof;
4-cyano-N-{(2R)-2-[4-(8-{[8-(4-
{(1S)-2-[(4-cyanobenzoyl) (pyridi ne-2-yl)am no]-1-nmet hy
| et hyl } p{ perazin-1-yl)-2 3-di hydra-1, 4- Zz \
benz d| i n-5-yl]methyl }-2, 3-dj yd ,0-

4- benzody oxi n-5-yl ) pi perazi n-1-yl 1 prop i
2 /yTgen Tn“@L(Lo(y?\\Ph Aceut i || J@&@fgs\au@ca
N=c @.. 4- cyam\)_gy 2-14- 8
‘¥(4 cyanobenzoy (pyrldlne 2 yIanino] - °
1 nmet hyl et hyl } pi perazi n- foyhjla 2, 3- di hydro-1, 4-
benzodi oxi n-5-yl ] ethyl} -2, 3-di hydro-
1, 4- benzodi oxi n- 5-yl') pi perazin- 1-yljpropyl}

N n-2- yl benzam de or a pharmaceutically J
e salt thereof; and /\ jiii}

: [2(R) - (4- cy nobenzaniedo) - ;
propyl |- Ne—pyri di 6—6 {ca

NER_giii§jﬁye saltt he gLt éLJéﬁH -&{ll’k—&=~
Fo aSFormJIéLQ_/ Rl i 4 (%)2

- CH2CH2CHB, CH2CH2CH2CHBOr C}QC}QC}QC}QC}B [0035] In

some enbodi ments, the preEemulafvention provides

formul ati ons conprising one or nore conpounds

represented by Fornmulas 2, 3, 4, 5, 6, 7, 8 or 9 or a

pharmaceutical ly acceptable salt thereof. gﬁﬁsone

aspects of the preggent invention, ations
will conprise
4-cyano- N-{(2R) - 2 !

, = :
)-pi perazin-1-yl]-p opyF} pyr!dln- - yl-benzam de or
a pharmaceuti cal | g & tabl e salt thereof and one or

nore conpounds ¢ az2 3, 4 5 6, 7, 8 or 9 or
a pharnmaceuti cal .aceptable salt thereof. In sone
enbodi ments, fop~exénple, fornulations of the present
i nvention can onpri se 4-cyano- N
{(2R) - 2-[ 4- (2(3 di hydr o- benzo[l 4] di oxi n- 5yl ) - pi per azi
n-1-yl]-propyl}-Npyridin; 2n§ nzam de or a
pharmaceutical ly acceptab t her eof
{(2R)-2-[4- (2, 3-di hydrobenzo
wheretn ®] di-oM,) c‘i{(mgzpm@{@wm cwzd:HmHgyﬂ{}mNcmcmcm@Hycm
| -amne or ap arnaceutlcalfyaccept | e salt thereof
[0035hnd In some embodiments, the present invention provides formulations comprising

one orﬁrilgr)égcggf&cl\)lgr%sﬁe re§/€in}ed l§ Z cg’rfr? A ;;? 4, ?ﬁ’zg[ Aidi oxﬂ;ﬁ%g&%tically

accep@bleda R SOHC M EdrRhdp¥cta 6 € tetpad¥eft ifRdrtioh h@ié @&inulations will comprise
Accordi ngly, the present invention prOV|d

4-cyaroNn{{PR- dﬁs(ZédthdrmbﬁgZdl AYherg 01y} (mpgrazin{layl]-propyl}-N-pyridin-2-

yl-benzamide or a pharmaceutically acceptable salt thereof and one or more compounds of

di_hydr o-k |, 4] di oxi n- 5yl

Formula 2, 3,4, 5, 6, 7, 8 or 9 or a pharmaceutically acceptable salt thereof. In some
embodiments, for example, formulations of the present invention can comprise 4-cyano-N-
{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof, {(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-amine or a pharmaceutically

-13 -



(2, 3-di hydr o-benzo[ |, 4] di oxi n-5yl ) -pi perazin-I-yl]-pro
pyl }- N-pyridi n-2-yl -benzam de hydrochl oride salt,
WQ @@%929'{ 4 (2 3 d| hydro benzo[ |, 4] di oxi n- 5- y| PEPUPBNEA9142

accemta'?;'ﬁ b hmr ﬁr %ﬁ{&sa %ﬁéﬁﬁnﬁ’gﬁé@%@%&%rﬂ@ﬁi@ yb-
plperlaimf)l'o?ﬁ rp?gﬂ}n}' N(f))hldlﬁ HOAWehzhilY b g?ﬁa@na&%ut%ﬂf Qé'@eg%ble salt thereof.

[Fori"de s Wien the structurally related
Accocdmgkyuﬁx&s)rmat:mvemwnamwéesaﬁoenpla@@mﬁomm1SUMcmben{(2R) -2-[4-

th 4- N-2-2,-4-23- . )
.3 o TR o SRRl | S rnvepd Nyt prbspgipide
hydr&lﬂ’dﬁdecﬂaﬁ ?(QRP-Qk{ﬂ[(Q@%ﬂ?dr@fbeﬁzd{mal]dIB{(31§Lﬂ-yl)§5|1ﬂe)‘a21n-1 -yl}-propyl}-N-
acceptabl e salt thereof, the former preferab

pyrlqmmédsdmmm @sd 4rayaneréN- I{@Sb -@r[ 4ﬂ2§f@hﬂbb;beazcdlﬁﬂ%g>ém5 -yrpiperazin-1-

- SRR 2 3R hoBE R R b fEP sl AP p PR kst by T R B
com@ﬁﬂﬂs aRcAbe #fovk ab:l pfeseﬁt reoisatioh Wit 4-dyaac Na@RY-211%6(2,3-
0.1% for exanp in anpunts from bet ween about

dlhy@om%[ﬂ,dl @g@gﬁy@) @pqgazpobg]éjprqpy@,%gym@m -2-yl-benzamide or a
pharl%gc%célﬁ/ a?l:c%i Q%g%)llt g@%‘? [éﬂ'e foz%x g?&cq%l?ﬁ// g}er%ggﬁlﬁdégséalﬁxg the latter

prefeﬁ::tbly a:le presmhem the domlsosmmﬂn ;arre;dnnmﬁiaﬂsethyn asout h@%%, more preferably

prese@é fpngg(?qqt Sggess angl atd, fuglr %n%gqretpﬁ%p rﬁgg'slg @nounts of less than about
1% dr '@W@/Qtfop&a?lﬁﬂe iR ‘?ﬂnlfBQSts ERhhbdwaBtabdut BYRES shd zﬁ%gt G2 P%.

not l'imted toasmgle enanti onmer or partlcu ar
[003éh ant i ofrélviano-N-X2-{#-€2,3 {0087 -baire| jp# ldsmum-Syvpererdzim 1-yl]-propyl}-N-

yrlca n2% -yl* %rer?%/e{mlge cm%arurr{y or?é (I;hcl)rn P esnier arnd ?sl usdd glreetd%rk%l?rllatél)? 3s 816 R-isomer.

The foydiRtidhs E%R)co%p[)ﬁlnc(szco%n&isﬁﬁéﬂé Qr a8 guEe [fdrndk] 6f tﬁg pres&ithnvention can

erazin

ridin-2-yl benzam de.
1nc1up1@8@@b(ﬂ altde‘“slspm@tsuggf) argnet lgm@edﬁ@ta sitighg gnadtiqracr or particular enantiomeric
mix 4ecyano N-{(2R) - 2-[ 4- (8- hydr oxy- 2, 3-
I'hydr o- benzo[ | , 4] di oxi n-5-yl)-pi perazin-I-yl]-propyl}
[0037\- pyr | Theprdsent 1rb.&ﬁt1@{m§tep1©mcas feratul@oas tomptidig metabolites of 4-
acce&&?bl e salt the

cyang-Ney QZZhFMdIMbWOHyﬂﬂ@%W %ylkpmewtpr biytrrepyl}-N-pyridin-2-yl-

di [ r [ _
e L 8B} O A
dihydroereand[],4]dioxin-5- yl) plperazm 1-yl]-propyl}-N-pyridin-2-yl-benzamide or a

phar@?%/g] 1ﬁa(1)l§l eﬁc%ptaﬁgle salL éle éof, g;a%)é%\l %(2?1{)% FI-P}-hy rg)lgyz 8[3| dlh;dro—
beanEnlpﬂHﬁ?dIﬁSin)ylhi)elﬁbﬁﬁﬂ/l% PRV Ndﬁﬁldgn Ylylhb%ﬂz?a?rﬁhéj@r Pphatmaceutically

arnmaceut i cal acceptabl é salt” thereof
acce[dtablyamlothﬂre(oi R4- Qypmopblr {5(2Rh2 [4-(2-hydroxy-2,3- d1hydro benzo[1,4]dioxin-5-yl)-

pipe‘éﬁ% 0 @E%/R%EN@%&% @&l%ﬁﬁé‘@‘%‘g%%n RRgpetisglly pgqepghle salt thereof,

and 4-6¢AGN 2R, 2-pil @fa@mme BROLY- 28 pfi@n 2 PLRGeathRIe oPY pharmaceutically
For mul as 10- 12 SI ﬁb@ge recogni zed that these

accepgblgisalt fhesepfc As V\UH bémoayléad dBesgatshaditastarcreprogerded by Eormulas

10-13. It will be recognized that these metabolites can be employed as pharmaceutically active
compounds and in pharmaceutical dosage forms in their own right, alone or in combination with

other pharmaceutically active compounds.
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conmpounds and in pharmaceuti cal dosage forns in their
own right, alone or in conbination with other
w@basosseut i cal |y active conmpounds. Fornmul a 10 POT/Ds1085/009142
11 Formula 12 Formul a 13[0038] The present invention
provides imedi ate rel ease and sustained rel egse
dosage forns conprising one or nore a
i ngredients, e.g.,
4 cyano-N-{(2R)-2-[4-(2, 3-di hydro
, 4] di oxi n-5yl ) - pi perazi n- |-%l] propyl } -
-benzan1de phar maceutically cept abl
structurallysfelated c otrrnds nmet@bol
t hat have 5- i Al bi nd ng agtivity. [0Q39] drug
"rel ease rat'e BT ¥ quantity of drug rel eased
froma dosage fer unlt time, e.g., mlligrans of
drug rel eased pg gur (ng/hr). Drug rel ease rates can
be cal cul at gg; r~ exanpl e, under in vitro dosage form
di ssolution testing conditions known in the art. As
used herein, a drug rel easkomite18bt ai ned at a
speci fi ed time ‘following adm nistration"” refers to
the in vitro drug rel ease rate obtained at the
specified tinme follow ng inplementation of anégﬁ
appropriate dissolution test. Methods of e orn1ng
di ssolution tests or release rate assg e known in
the art. The time at which a spe& pep£ent age of
the drug within a dosage fora1has [Jjeen rel eased can be
referenced as Y he "Tx" val ue,*wherg "x"Ziswthe percent
of drug thathas~deen I d. co nly\ sed
reference ment for epaluating dru el ease from
oral dosage %Q ' t at which % or 90% of
drug within a ¢ form has been released. This
nmeasurenent is yred to as "T70" or "Tg0" for the
dosage form [ 0O0% For purposes of this invention,
the terns "imediate rel eag | ation" refer to
formul ati ons that provide a réﬁapyvely rapi d and
non- gradual rel ease of active conpound fromthe/N
fornmul ation; e.g., fornulations that cqnta
compound and a rapidly dissolving carri at does
not retard the rel ease of the actie suo//'d fromthe
fornul ation. Such inmediate rel ease formiration are
either deveid of release rate gontra

[ | ymers or
ot her speci esthatereta the-T ehease t he\ acti ve
conpound fromthe fornulatiofy, or contaktn sych

& M N%

pyri din-2-yl
s t hereof,
es t hereof

Formula 12

Formula 13
- 15 -



pol ymers or species in anounts that are sufficiently
smal |l such that the rel ease of the active conpound
wo e@sedse7 f ormul ation is not retarded rel ati veP(tnUsm)05/009142

therwi:se i dentical . fornul.ation ack| su h
(0038, spec REPrersRbINYeRiiAn RIOYfle inuRedite;r i gé“ﬁ %cg%lease dosage
Gt drSmérR@cHed ingRdieney 8gi qnd SJNJ (2R)-2-[4-(2,3-dihydro-
form &Ezrﬂg&lrl}sgﬁ%\l- {(2R) - 2- [C4 12g3 d| d%o beyr?go[l {(4] (%l O[XI (n-5yll yere
benzq[d pﬁ]qbexmzﬁ)ﬁ) plpm]azmp}(- wr(}pyﬂ}. pyrdin-22ylyhenpamidaitdenaceutically

accepﬁ%ﬁg?@&%@t I C O&tﬁ%c ura@f perlr%?%e 381 l}ndts he Lag)alsfer W treof"i‘hat%ave 5-HT A

bindifik GERGHY St aI i ne cellul ose, such as AV| cel (r)brand
from FMC corporation, which results in greater than

[0039159 di sA &rug Trelsassirateh ecfarstty the quaptiecifeife fefpapedsiiomaaipsage form
per uﬁrt %gmehg %{, ?}rgh{éeﬁng oildA}I% f@léaséc? l)gll 0(215] gmé}%pf ;I%rélA?elg gqates can be

calcut a&éd:; if@t&xfaﬁiblﬁ,l uAddr Oﬁl Vitro di)lssgeaﬁoﬁﬁ dhsrseluaaﬁ esting agﬁhtlons known in the
formul ation" and the like refer to formulatjions.th
art. Aphtedihsrampadmgredeass st plipined at hpecHicddune ofpllgwtrﬁg\ﬁémlnlstratwn

refer?ﬁrmg wngyb rd?leﬁg fe8sd ﬁ;é%tﬁ LR the bl dﬁe/ A th %ﬁ{]}lowm%lmplementatlon of

medi at e ease’ ormul ati on as
an apprcg)naterchkwlutmﬁ tesd. Metlwids of perd@minigdissaation tests or release rate assays are

far atianl ackin e rel. eratec
knowgn Jhiutt of R PRE AL P iich s sbet BED e flfercataby Gog Within g dosage form has
been Fd1€ask@ MM bSHHralde8 ds [HR!‘ags falus,ath® P Vis tR Fdend Hf'@l@@ that has been

of extended rel ease forns and will be considered
releasadb st earninghlyyussq neferpnesuseasuramant foryevaluptin@dyg releasedrom oral dosage

form%r 1es|t§ea ﬁg}e éla&?lg?l%@do &i Oﬁ? gl’ulg evrl in Brd%ga rPTr%gg%sebe% Y&eased. This

ase, taln ease,

measﬁfe@dlénﬁﬁtrefe&,ed kORI BE T dr T, ot ﬂl)é&ld)ség‘etfbﬂ@ spaced
rel ease, tinme spaced rel ease, extended acting

[004Qx t enditPrawrpasss ohHus tyentiondhe ee)mz‘}mmﬁélaff‘elie}ﬁ@w &replation” refer
to fo&ﬁ{l@ﬁ)&g C]1a% 81'5@ lﬁ%laﬁ‘v ?ﬁ&?}ﬂ arllglg‘g) e%r@(ﬁ}alf Ja?@ %1% @om%ound from

ease ornu I ons
the feleaditidied. gh,eﬁbenmlatlhxad thaet@daa aatite vempanjdendc Iapld:ay dissolving

rate that is slow _nedi or fast rate _ relative
carrigg dhat dggsat retﬁfédh%{[elqaﬁ 9&“43% a‘Hé’%FBBW@B’i“gff ? E%Imu ation. Such
1méﬁ’ﬁ$ ?él&l%g erﬁJuﬁfﬁ%ﬁ afeoerlﬂrfle'll @év'om r@EQser rgt%ttl:loﬁtrblﬁn gf)fé'% 8§r other

active conpound fromthe dosage form at
spec1e£ flet rétel the relnascadske adivetdompound thake thet ﬁ)rrnldamxlm or contain such

o RSB G SRCHRSLTN 0 R S5 e v

comﬂo‘uﬁ@l il tA8 forlWlafioR R o® fetRHePRALIE td B @chermqf@éiftlcﬂlqﬁﬁnulatlon
0% or nore, or 200% or nore as conpared to an

lackmgm@b ipalymeredrepedies dnpaxamplernf seclgan imggedsasprprigasd farmulation is the
activd h{gredlen%e | d Et An%aILll {}gms)n}J éf‘ Ei ? %lh}%‘r%oe n&ogpg]gfogur? g}/}lg piperazin-1-

Comso1 g po eas ard
yl] pf@ygthJysldlrSQ@wbmdndeel;ﬂaﬁﬁacfeaflmnyadcbem@ole 8t tak126f, structurally

result in release of active conpound fromthe dosage ®
relatgdomgpounds, or metabolites, blended in microcrystalline cellulose, such as’Avicel™ brand
from FMC corporation, which results in greater than 75% dissolution of the active ingredient in
less than 0.25 hours in a 0.1 N HC1 solution.

b AN 11

[0041] As used herein, the terms “‘sustained release”, “sustained release formulation”,
“sustained release dosage formulation” and the like refer to formulations that contain materials
that retard the release of active compound from the formulation relative to an “immediate

release” formulation as described above, e.g., relative to an otherwise identical formulation
- 16 -



at a rate effective to decrease the maxi nal
t herapeutic concentration of said conpound conpared to
W(aoismnsoh' ate rel ease formul ation, for exanpl ep@nUsIV0$/009142

o P B O G kB s e

“sustGABP A1 &de’t QnaPplyTHRAY AlfbdrOf 8RS FdddQEIRMeabind and will be considered
Sust ai ned rel ease fornul ations can also result in

substaetiablyi sgnasfynzws Wi d@tawp@mmsq‘, tiom nelwesed pmécgged oaleasaittinge programmed
r effective to

relealg i FUEREL. 1tfe doich PR S sthiNE BTG, 1B it e agting, detaved

acting ypRedNdlehse, ABietpadeaasleiR| attbnddtating) cki¥HB& 22ti6n, and the like.
rel ease formul ation, for exanpl e an ‘not |imtation,

[004%)y ot | Bassierpsislowrelpasgst TEdwm sledses gnd s reloasq” @sgintended to
n
refer 1’% Qué"tan%d feaieﬁ?&gué%foec%st &%c@&ﬁlﬂ 1Ie n tﬁl?t relrergse cté\éetclo\r/né)ound at a rate that

rmaceuti ca Ive concen 1ron O

is slouomeaimndon fasti@me pdlativieadledctlotticrve to an i nmedi at e
rel ease fornulation. Satisfactjon of any of the
[0043); ecedi il b pRRtreiated thafsystaineshieleass ﬁ?ﬁR’é‘aHmfscﬁaﬁﬁ?S&{tl%ﬁ release of

act1v9com (Hﬁltdeﬁcﬁﬁ %er (ﬁ)’ggg%snfgnﬁ fapz{ Fﬁréo@ifféca()e tc{ 199%% € tﬁ@ Bl ﬁ?ﬁ&tto reach

I nve t|on provi ods for sustalne ease
maxitrinen thetapetgicicogreattatemt ascompared tanan iatnédiits tedxrasmg)rmolaﬁon for example

subj e dis d, dosage rms. In as
and iRp Plsstion, BY & Prod Aota o1 paree A0V Ok inort d S0 e s s 00% or more as
comﬁa‘i’éd"f@ AnSnFEdat® féi@efse f&rﬂuﬂﬁﬂ)tnh el fg , 38 E@l‘ﬁbareﬁm@aﬁ Sih@ﬁﬁ% identical

rate of the active ingredienf fromthe dosage forms is

formylettemidskieg thF @@%? rapscaonyrelding pekyingr ont gtherirelease-retatdangsmaterials.
Susta[grgeitd%ﬁ%gs%t rllag (?rlsg?glll fyiaB Ire:su,ft In IrerI] tagg d dcéltvg g’gﬁ&fﬂ’o S@Q‘% the dosage form

at a rhielefiBctieab de@takedise ﬁlbﬂn’fae{lﬁfh?)eutﬁ coBE¢tBratiobst sﬁf&‘@&xpﬁmﬁf@ompared to
~such dosage forns. The rel ease rate controlling

an inpradiaterelagrq formaplatiay, £sleyamplp pe potilmeitation daysas l%ﬁst 1R, at least 20%, at
least %‘yg atI IP?sft @8%8 Lthggs? HO% P{Sregt ?Ja@tbfl()\’% cérﬁéar%c?{ af ﬁmﬁ@ﬁabe release

dro
formalnﬁlémrSL&bsmdheleﬁdelfbﬂnulht&me byn aisceneelﬂt inrgleise®f haive as@p@ind from the
t he drug ‘[hestomach tgxglalﬁl es of suitable releas

dosagefoan éb"IﬁaPe(ﬂ CPRYG D HICaET upfep ﬁ%ﬁﬁpl?qﬁmWIH@%yOﬁ&gve

concglﬁlaaﬁgﬁﬁﬁﬁte'a&fi‘ve &%&%ﬂﬁ@ & maAiffathefde1ativea0 '&ﬂﬁlﬂmeﬁﬁte’ relB&Kormulation,
Publ i shi ng . t PA, 1990. [0046] Sone

for emnaﬂeam@mbt rhehmaele bryait k:asio?ﬁ%, @t lenst QO%@ btylmat 35%uattledst E00%, or at least

1259 %ﬁ‘l o go(ﬂ‘ t}rﬁh%,e?j gy g?gga%ql e}:ﬁ? @ggenl%ragbn V\%actlve compound is
mainfi{dykiagid telafS@med AR r¥RBITBEAMARING SatistRIHOAGF Why 6f the preceding

aci d-nethacrylic acid est er copol yners, cellulose
criterzgrcie sufifieieptio maaka adormaddiiph a éuﬁt@ﬂm%@éeasmf@mmﬂgmnhyl
[004%[5 ldlr (ljl)()?gl?s () éﬁ?thF t%Et hx]nggse Isneﬁlxog? £ suil?med release of the active

ingrediz@t adrﬁplﬁﬂ\ﬁglﬁirﬂlh&terﬁgdb QXN E@tmié Hﬁélbsﬂd(‘cfdsﬁgd fasfis. In one aspect, the
pht hal at e, pol y(ethyl ene) oxi des, hydroxypropyl nethyl
releageeqapqﬂfdg@gctgv@@ﬁm@gunc* Bemdhedenage Formis 1s zerd order.” In another aspect, the

release rate of the active ingredient from the dosage forms is ascending.

[0045] As used herein, the term “release rate controlling polymer” is intended to denote any
polymer material suitable for pharmaceutical dosage forms that retards the' release of drug
substances from such dosage forms. The release rate controlling polymer will preferably inhibit
the release of the drug in the stomach. Preferably, the release rate controlling polymer will be a

hydrogel that imbibes and/or absorbs fluid thereby preventing the release of the drug in the
-17 -



hypronel | ose 2208 and 2910 and conbi nati ons of two or
nore thereof. Suitable release rate controlling
w@odopneass7 are avail abl e from comerci al sour ceBCT/ESINS/009142

Met hocel Met hocel (tn) K15
ston?a?: tkﬁ%%ﬁ %\/ﬁ’[ln?ﬂla)l@ &f %%Sﬁj‘atﬁg‘%?}e}fﬂl%}é'i&%%wefy €19 ?(Ifj(gﬂcﬁ\lp Remington's
Pha%&&%@&l Mé%eﬁ%\éd '\@élﬁgﬁ)eledm&k %bhmg@&eta&wm 1990.

6, Methocel (tm , Sur el ease(tm avai |
[004f6|] om ColSenegmefgrdd ‘@l@sagat@ (Qm@olhmoaamragulta(oien@ar R&e in the present

invefiih g ey R g 5P s OB R o,
polyaiRchafted) nfhadB/ME abM-MBhidritd Aiddig DYl MmewDESIRNbse acetate
met hyl'cel | ul ose, | ow density matri x-form ng

phthialagh; @shybiafdkmseﬁéﬂydmxb@hylmeB@léseSOhYCE@mﬁbxl|cellﬂgloses
hydr&g?ér%gglqhgy uloses X\lylv on(ier o? Pﬁtﬂll%{e )g/cfr(l;])? ) ro(?a/?rpethylcellulose

iease” I'ng po

phthdiatd, 619 (¥ihylelep asides, Ay @roRySopYIhethyl elluliged Qichubabl example,
By varying the %pe and amgunt of such polyners in the
hyprogteligsat s Brand2 U0 gad gampwpijors Ofrtmc’éag@orﬁ thsreafe §u69ble release rate

cont?&ﬁﬁéé?o g@%‘a@aﬁ ?m%ﬁﬁﬁr?e\fﬁgl SOIIIIEQSS ?uéﬁsll\ldlgtﬂo&a tlaﬁ\/l Methocel

e to's appropriate p
K153pMethoeat eKH)@MuMsthd)aa:l aEhM;mtumn r Kdomevemdcat ©B50LV,

Mol BB Eh v 9Tk 1 s A0 LS55 rom Cotoron

and Eﬁ@ﬁ%ltwnﬁs ERRAHE R@E@mﬁ@ﬁtff&h IRioAth GRLYRCo, TR Sorh@B8Bodiments, the
rel ease rate controlling polymer in the formulation

forrméatpmebé thetprgsent mncramlwﬂllc@%pme highdensigombtyixviioirging hydroxypropyl

met}Ir\T)acr:egw rsgi}gr g(?r(% / In o oub}gﬁgr?ﬁ%xgpﬁq%gﬁme&xléeﬁﬁlgs%ﬁgﬁﬂprmatlons

ther&df r el ease rate control ling polynmer in a 250 ng dosage
formis fromabout 50 to about 150 ng. In sone

[004ghbodi mBhwE] be anprecaqtedithat thgdifferenfirelepseiralg cppirgliag pplymgrs confer

dlffﬁ‘g‘glg rr%i)%(%% atf HL% Jte kﬁc n ugaglé)n @?ﬁbﬁ%ﬁ t'ﬁglf)fp ﬁ%ﬁ%@%f such
polyﬁ[erhyﬂhefgtﬁiumtionpslvhdd \lelety & releaserbliles of 44tk cKdhbbund can be

m um CR_or Met hocel (t KI OOM Prem um CR. [ 0049] In
achl%fé: thihete skiled dnrhieiagiapryable toselest apprrpripteIpeREReTs ragpropriate amounts to

achlé\%gﬁegﬁédﬂefégseq‘g of BFSctive Usthphpgd rel ease dosage forms of

present invention general ly conprise at |east one
[0048t gani ¢ The |suista1ﬁ@irel¢ssesfohmﬂanoms of the preemithengemcanatse dt least one

rele enﬁeﬁg}ﬁg&%ﬂiﬁl %61?1%{,“ hrgrtégef ?(ﬂgaess gﬁ%g&%@ gn%jo% y%(ljer ?ﬁl the formulation
is pr@ﬁfﬁb‘lfﬁ'@nﬁrab&lﬁqg%/to abb& 1894 By Weight hopVsidretadly ﬁ‘&h%\é@ut@b% to about
rel ease of drug product” in the intestine. Exanples
60%dfy weighinile om:q:rdlg)dgmmt@lﬁ the pfr@pnﬁlgxgenilnn,tth@amount of release rate controlling

ol B AT R B B L 15 Bmocimens, e
rele6 kfle controlling polymer is a cellulose ether, such as, for example, matrix-forming
hydroxypropyl methylcellulose, hydoxypropyl cellulose, or hydroxyethyl cellulose, e.g.,
Methocel” K4M Premium CR or Methocel” K100M Premium CR.

[0049] In addition to comprising at least one release rate controlling polymer, sustained
release dosage forms of the present invention generally comprise at least one organic acid. For uses
herein, the term ““organic acid” encompasses any acid that can be safely ingested by a mammal.
While not wishing to be bound by any particular theory, the acid is believed to improve the release

of the drug product in the intestine. Examples of organic acids suitable for use in the present
- 18 -



glutam c acid, glycine hydrochloride, adipic acid,
succinic acid, ascorbic acid, oleic acid or citric
w@eood/09Boef erred organic acids are citric aci dpOI/US2005/009142

invefiipr g, TR OT ARG By GG, T bGP TR aSpart acd,
gluteﬁﬁ@ WUkid3 gf)ﬁbm@‘?fyﬁrd%%ﬁﬁé 2ihpic heig r@u@@fﬂﬂ:t ackdLabQriBiR abid, d18f0acid or citric

by wei ght. In one enbodi nent of the present invention,
acidt ﬂ?eefem;hmgam‘p aoudg arei aitriggic arpodyfaaiongl atgauigaciflolhe range of organic

aia R B0 05 Rty B T U A AR rom abou
2% 1QraB3M 10°8 6l Svdight f PdRedMotindent 6f t%@?kgserﬁ%ﬁﬂtlol{ , B Mount of organic
Preferabbé the sustained release fornulations will be
g

acid gyp 2 Gme; gp formeis fepm gheyed tahouysEmagireferablysfrom about 5 to about 25
mg. fIlq [ g%l egtgscﬁggmgﬁ{t Ol%rani? 91%9 fr&ln%p lﬁt@atg al) t 50 mg
su y of ers 1o

ase re ornu I on osa

[OOSD])T m OPreforapys tHeisastainbd telbae fdrﬁﬁﬂiatiolﬁﬁmlabe Hﬁbsﬂdﬁ%lly free of base.
base, preferaply | ess than about 5% base, and nor
For pedeesins prpeladon, e B OB DA s UbSAN A pf base refers to a

forrﬂ']u]id'tﬁ'nndosta?@ erﬁlr 8 c 1t10r1ﬁf1§rh§s {els fhafi Fggﬂéti @l’/? ﬁ'%gpﬁgfégably less than

functions’as a proton acceptor.
abou Gtt basemrtdand)ﬂe@rdetablbelewhmoaMt andorr(el % dmee. r &¢ wsed herein, the term

w controllin rmul ati ons of the invention

basgFFTE i FLRPLPoBIPOUNY Bt BIUR SdreOBA PIRLL or | al o

[oosufat comf gadiRieARs | 'tl?é éﬂtlvﬁr&ﬂﬁfoﬁlhﬁ%nﬁ Qelteﬁﬁ Ifa@é E@Htﬁilhﬁ@ polymer, the
Such materials include, for exanple, sol ubi

formdations f ghesinwentios concomprianasy sl raresy of @ddl@maéenals that confer
beneg'0 dd{l{@@p:g ¥o theLfJ(érlfnglilgt%on %ué:irll hust ?ex}rmﬁo l?fllgﬁll%é 3P 'é)&a%(ﬂlg asgfu%ihty

modtHesEslicR as &ﬁfa‘étan&l sielesss forbbd&hpl@ Aevdfum BluAR ishiif#€ asidic compounds,
exci pients including water soluble excipients such as

antiaiggatss PHmacdidiewsy chalatpieragenty. Eleispdiseniegranisnbiaderss lypricants,
stab@?%%lxgl 1€ sqxrlccf& 1Mgc‘(&/§161' 51 | e%té né‘“arﬁg‘ Such ?|s+%%'sdﬁ1d water dispersing

I’con I Cl Crocrys
excigients ghahss, ﬁ)ﬂ dxaslﬁ}ﬂé ahicrocrysgadline cethiosh, tmlhi'l&al sihhene dioxide, silicified
| ower

micr;)%,ryguélilat I ]E; a.%f{ %q\./qlclg]? I(Ijlfsg%lﬁ]%g)ggl@fnemts? tgut 0 {atlen 1s[gg@gtéqd at a pH of
abou 8Bk Il B BB 8 SHAYT (] SouPlotb @l pi ent s or

wat er di'spersing exclpients include [actose, mannitol,
[0052Licr ose Noahchitilgeetankdes dfhveatemgoduble ekubieatse)rozvqm«:r&himrsmg excipients
inara

et G iR R UB b S b ant MEURar |Th AP ST e SSap Rl Fofsbe presentina

rangb 8A Wel @€ perbéttagds BepeRdinh Ap & @18 PRtichiBVBBlap&ltic objective requlred For use
percent ages and parts are expressed as part by weight

in thg lpffiﬁémdémﬂél@é, neycantdeghand partsess exprersedvbssparhia weight r percentage by
WGI@I? nu%ﬁess btqepv%sr ﬁ&%g 1 o%et%@%&)t}%e rgn ugluftewagx%ogl'rb etn etx%g)ge%rt]st can’'be, for
exan}98p fr(ﬁfl af)dilﬂ 0e/atbou2962% or eadelt $BJpor from about 2% to about 25%.
Examples of water dispersible excipients include microcrystalline cellulose, colloidal silicone
dioxide, silicified microcrystalline cellulose (Prosolvm), starches, croscarmelose sodium and the
like.

[0053] Nonlimiting examples of stabilizers include antioxidants such as BHA, BHT,
ascorbic acids, tocopherols, and the like. Nonlimiting examples of suitable metal chelators include

EDTA, citric acid and the like. Nonlimiting examples of pH modifiers include citric acid,

fumaric acid, and the like. Nonlimiting examples of binders include starches, PVP
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Exanpl es of water dispersible excipients include
m crocrystalline cellulose, colloidal silicone
waolemsziooksy7 silicified mcrocrystalline cell ul oSBCT/US2005/009142

(Prosol crosc rmel ose sodi um he
(polylvwéﬂﬂ[%é%‘]) IIF@W @V@ff’ﬁz}’r@& itled Céiulgsteé)oﬂ*’@‘g?/émxypmpyl
ceuuitor;écf)' AdenAitd. Ndfidftise %jiblé‘sso BT /18 S0, npglﬁbﬁuxﬁ%le%%te and the

opherols, and the [1ke. Nonlimting exa es of
like. Npiniatting fmatrmles oh ectldmbtysmq)mﬁd:m e Ee i factirty file sadiudh lamg! sulfate or

anpl es of pH nodifiers include
pmys@&‘/’fq%gagwc?enf Eﬁja %%?Fﬁmand thepl i ke. | Nlonl i mI ti n;

[0054xanp| em AfrefRired embodintdntdBe SistikdagSlease formulations of the present
VP( pol yvinyl pyrroli done) HPMC ( hydr oxypropyl et hyl

mver&@nlcgmsle@yhe aEpPc l(nggﬂdre@wp reeplydneaeleassirais spniaplting pelymer, an organic
acid, ﬁgf&ast one I%ille d zﬂgi’eaes%(o (r]]énl%lﬁrsicq E flow aids include

UM St ear at & 'ke. Nonlimting exanpl es

[0055]f sol ubtdnplys mdlbxfldaﬁfsind:lﬁ@é bdears wof AGitadtcs slehk€acid, magnesium
sodium | auryl sulfate or poI ysor bat e

. 0., Tween(t ]
steargigy)glyogyl ReREnate, ke, TDOBA Pl (i PEG é?l&lé%dﬂ@ﬁﬁé\el\&;%nqg%n@the like. Tt
witl W RAShal RSP LSRR, L0Fh Bhi.0, BF oHin BE GSENN the ormulatons

nt1on conp I've I ngredient, st
descriteldd@ssn.r ﬁih@rangmﬁlobmaangcapcbieym exangtie, drogaabomt aetgto ahbut 5%, by

. least one filler .and at | east. one |ubric .. [ 0055
weiglgty iweegnlzﬂdlmﬁm of @smfgseliﬂﬁaeasgn %ﬁﬁm%ofﬁ@%n?f{nm %%150 mg dosage
form i abofit BRI C acid, magnesium stearate, glyceryl
behenate, talc, mneral oil (in PEG, colloidal

[0056]i | | conExsinplésief fiteds nblade, e arel ot \Imililed e sdpphiekingreutystalline
t kno

celll G G Efpe RGPS s L e R AP i e s triaceate

lacto§f mbadHy tla&@dé aRBydrb&, c@%ﬁ@&aﬁboﬁﬁ@@hl@%ﬁh&pﬁ%(@g dibasic
about 5% by ight. In one enbodi nent of t resent

anhy{lieuelmabipdexriny danisesst fragtose, Braitesa mannitel, thr@hrﬁgarabé@ge

preegl%é%egz’sﬁg%gé, a%id TRt s[e 09591111 b%gpelc%%ﬁdq{cw%everl f?latsany filler known in the

are no

art cati berused jtstha lfdrinfidatiak dedepibed heretsr Oy &igaldf ififler can be, for example, from
cel lul ose, cellul ose acetate, cellul ose di acet at e,

aboucZ% ) 2ot T5%.46 & ahowt 99% by yeightrolismg emhp@mentefithe present invention
(e JTAEE D SR SERARG S 0L S 00 o 50 g doge

form isefiréro about B nmatkont 17%mgr ch, st arch (e.q. ,
Sucr ose, ose. Wi |1

reegl at.i ni zed d | be
10058 S B G S KR 9778 §1165 PIRRBAMHUP rmgamprise the

activé @&nﬁ’&;dﬁﬁﬁ ‘An%' BortVagi eﬁ%éﬁ’ér@ége‘%ﬂﬁ pQE $eFIARA B %ﬁeeétﬂer 1;{ dlents.
range of can be, exanpl e, from about 25%to

Typlqu]authef@%ulmort qg)mmt;gi acg@%r[gred/lgntghperc{:mtagm@f from about 0.3% to about
25%,epqgf%(rjaibrl'gleggmoafboﬁtt@3‘%rtg 360 out 155}0 rE éo?rrl]e embodiments, the formulation will
comprise active ingredient in percentage of from about 1% to about 25%, preferably from about
2% to about 15%.

[0058] For example, in one embodiment, fast sustained release formulations comprise
about 10 parts of release rate controlling polymer, and about 5 parts of organic acid per part of
active ingredient, e.g., 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-
yl]-propyl}-N-pyridin-2-yl-benzamide or pharmaceutically acceptable salt thereof.

[0059] In another embodiment, medium sustained release formulations comprise about

25 parts of release rate controlling polymer, and about 5 parts of organic acid per part of active
-20 -



(e.g., for exenplary sustained rel ease fornul ations),
the anmount of filler present in a 250 ng dosage form
w0 20060e30BRbOUt 85 to about 179 ng. [0057] The BUBUSINEI142

inereigh ¢ G HrHeTdY [ PB)2opuntiny oy MG @R Pperazin-1-y1)-
prop¥!- Nefé}trﬁﬂl? 28NDeRBntidé Br ﬁlﬁrﬁ%béﬁ'ﬁcﬁlﬂl {28p@b1R&AIt thereof.

I'ngredi ents.” Typically,” the fornulation conprises
(00603t i ve iIngnatierembodimerds dewisagiained rdleasefahmilatiops 89npmse about 30

ab u 25% ref rab fro to about, 15% )
vare§gfisleast it fRofoling b1 Pt ot ﬁcgdepeaeewﬁactwe

bdBKteE be Rt cyiafo-RE QRIL 2C3fd QLR 1 1-yl]-
lngr25/(;; prgef ecrylgbl y ;(?o?]nl Z{%g(ut 210}, to abgt[: 5% gl;perazm V]

propyXiatippysidin-3-drbenzantide prprarmaccudicaliyancaptakeld salé t@a@é
[00621 :] :nr'l lolaltlil %g StBeg f)ei?'r’ﬂ% }men%gs%%%meg gl%ase rmul%t?%nfsg;z)rﬁnprn%é gtfodlt 18 parts of

rele&@rrat@ @bﬁtr@lflnglﬁbllyiﬂfﬁr iaR@aBetitedart ¢f. (ﬁ% nic acid pzr] %art of act1\5/e 1ngred1ent
enzo I,oXi n- 5y

canoN— 23d|hdro
eg. )4-gﬁrq@@r1*&z{( Aj(2 %ﬂ&WrC} bwg I ldioxip Sy PW&hﬂd’é -propyl}-N-
pyri @%-gﬁﬁaﬁ%&gé dr né)h?l%?a%@% 1§ a3 @plabidefiGR{reof 00591 11

ano sustal ne ease
[0062¢r mul atlh mhammﬁadﬁmmbmmtmﬁbﬂ rﬁiaaiesfonﬁulambmasmpnaé gbout 46 parts of
controlli about parts of organi

cid
relezﬁgl;ratﬁ gpfxtrcggngefvllyg@r,@a @g?lgr}tparteofdngamc acid per part ofC actlve ingredient,
e.g., 4¢ EYVABN- h{'(il()zﬁlét EZ 3 ﬁll{y%rcﬁbéhzhﬁdfi]glog?rp gg lplpﬁ‘zl‘e%@)f'ﬂ p8by1}-N-

- T1perazin-| -N-pyrid - benzam de
pyrldm-bhhbmmudq cu’@hhlynap;cctecpiﬂlakab@pmct saﬂthhﬂeoif [ 0060] In
100G il SHSE ERR et TG Ris B FRf Srssompriss paout S me of

activeingfedldnt, FbnP MOGIBO to ﬁﬂﬂm@%@'ﬂéleé‘se R&E ool RhEpslymeAGidi about 5 to
per part of active i na?)r edi ent,

abo-S0yme of WERYiD Ryid2 e BopuBSRparL I5eme of illa] andaskp . by of
lubr} Rt perazin-1-yl]- propyl}-Npyridin-2-yl-benzam de or
SRar maceut i cal i y acceptable salt thereof. [0061] In

[00&&]1 ot her eibokd eBdédimetS] AisnaktdrelesrIernhdlhtidtsabhhise about 2 mg of
onpri se about 18 Barts of rel ease rate controllin

actlﬁomgwérent droen aleaiti 60 fo p} meof releasamnte cartrllipdpoliyaet, Tipm about 2 to
abo%oo'tO' ﬁig 8f ﬂ%%?g ﬁ?ﬁt fr[)xil a?)gu%% dtloha)l/) ut 17b9€r¥]1§ of flll?ﬁ aéld about ]5m|g of

lubr)oam perazin-1-yl]-propyl}-Npyridin- 2-yl-benzam de or
00 e PSP s comprs,
250 %%Ble? %bélﬁ}% 30 aRPeliRerRfichCIndaBBut 3 Bg ©PRIERL kdtd gor%trolhng

and a out 1 part of organic acid per part
polyaamn vuch agexsdipdary fommgation can further comprise, for example about 169 mg of

ﬁlle)' a%%@tgﬁar?gh% gZz){n]c a%@éég,?% ‘ﬁéﬁ%fj t{ﬁ)qﬂl?)?(pvzeoruehsdf rate Ih the myestme) and
about 1 mg of lubricant.

[0066] In some embodiments, exemplary sustained release formulations comprise, in a
250 mg tablet, about 5 mg of active ingredient and about 125 mg of release rate controlling
polymer. Such an exemplary formulation can further comprise, for example, about 94 mg of
filler, about 25 mg of organic acid (or other agent to improve release rate in the intestine) and
about 1 mg of lubricant.

[0067] In some embodiments, exemplary sustained release formulations comprise, in a

250 mg tablet, about 5 mg of active ingredient and about 150 mg of release rate controlling
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2-yl -benzam de or pharmaceutically acceptable salt
thereof. [0063] In sone enbodi nents, sustained rel ease
wo eoosds0d7 ons conprise about 5 mg of active i NBCBUSENG/Q09142
fro bout 50 .to rel ease rate controII
polrgs SHER 5% Y RRZS SR Bt hS Somgrss. foF GRTRLS PP 89 me of
filler, aBQﬁ'ﬂ Siﬁhglbtf o%nﬁ@ac@@ﬁ%ﬂbt&? dedil 1§ n‘{) c}; bld RlieaOFhtaRAHE 1&5%%) and
[ ubricant 0064] In sone e Jlnents sust ai ned
abmuﬂemgaééﬂﬂmaHMIatlons conprlse about 2 ng of active

ngr edi fro bou t 150 reI gase rate

10068} 00t ol FF A BRTRER el iy o it Eiisie FanHijops comprise, ina
250 9 @BIRk, abaet simgfdfam\amghted&ﬁt Arfdl ARAHG2 ﬂaé%f&raeme rhte lcb@Folling

and about 1ng of |ubricant. [0065] In sone
polynearb Stp e @@mm@rfpmmlytlm pribet qompelagefou’ otamplatapowts! 50 mg of
filler,. aﬁé?tg h of ol ICZ%Q {@g&% gén%t t a%)pgtg\éegrr{e?ea aserale glttﬁg mtestme) and
abmugqhgm@mﬂnﬁmmh an exenplary fornulatlon can further

conprise, for exanple, about 169 of filler, about
[00695 ny dR semgsmbedizenis. e%ﬁmnierb(éﬂsta@éﬁ felgase ifppgrudations comprise, in a

t t
250 HF%%‘SQE glrl#)f?t f@gg)g%&fvne' ﬁfehﬂ%?od da[%ﬁgtn?igﬁg eo){ é%?sgfrate controlling
polynsars Sacmmdexmmaydoﬁmlammmcfnﬂhﬁwpmme for examp2§@bowt 150 mg of
bl et, about ctive in edlen and apout . 125

filler ﬁzgo%tﬁ mg|o gg%m}caa(ngd &6 Hﬁ];e{) figantléo %Qﬂrwﬁeric eagg tate lgﬁﬁe intestine) and
abouteX@PR AlbyichAr mul ation can further conprise, for

exanpl e, about 94 ng of filler, about 25 ng of organic _
[00704ci d ( d“rhecsuﬁeme@g%wse f@mulqupm/@m@matsé by éheeprmnt maention can be in

|ntest and_apo 1 brlcant In so
any S SRR o AR p B § M@ pmnb Y FER Lo GG presented
ham@onprlse |n a 250 ng tablet, about 5 ny of active

i ngredi ent and about 150 ny of rel ease rate
[007 1& 0 nt r olIn sergp empediments, fbp f(Hﬁlué%éﬁiwféh? invgRtiaN ae irothe &g of coated

c b

pelletg %%E@?eéesﬁg%fg% ﬁ(?iﬁl’ngﬁl?% eg%% IB 2;su%1[ eﬁfgnng@aé % ? E {)l’lerl: %ntalmng a

core ¢fedceias eompbend in etrhlﬁett miREk | dva)edanish abﬂeiselra@ dt)ﬁtrolhng polymer as
| ubricant. [0Q068] In sone enbodi ments, exenPIar
A

disclaged herpiedV FE%%GWI of snigbde telsiap ralseconfrallige patymegs are pH
depentdélj?tl ?'inde?ge}g ﬁtp% rQEes@ﬁﬁ Vﬁ%rélﬁ‘ %ﬁﬁp@ﬁy@ﬂwﬂﬁ% Fidragit™ 1V,

Eudr@¢e I”RS/BJLy célhiona Iaad:etatg %r}]l:hra?ate‘ Iagig/hgi)lumm) hiydrexygropyl methyl celluloses,
hydroxyprrgByl cellaf%ggst h)}c?roxyr}gopyl ethyl celluloses and the like.

[0072] In some embodiments, the formulations of the invention are in the form of pellets.
Examples of such formulations include those containing pellets that contain a layer of active
compound on top of an inert core, for example a sugar sphere, and a surface coating containing
one or more release rate controlling polymers. In other embodiments, the formulation are in the form
of capsules, e.g., hard or soft gelatin capsules and/or powder.

[0073] In some embodiments, the formulations of the invention are in the form of tablets.
The percentage by weight of active compound in the representative formulations of this type is from
about 0.3% to about 25%, preferably from about 0.3% to about 15%. In some embodiments, the
percentage by weight of active compound in the representative formulations of this type will be

about 1% to about 25%, preferably from about 2% to about 15%. Nonlimiting examples of such

tablets are co-compressed tablets , e.g., “tablet-in-tablet” and matrix tablets..
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filler, about 5 ng of organic acid (or other agent to
inprove release rate in the intestine) and about 1ng
wobkoosmimsdrant . [ 0069] I n sonme enbodi ments, exepqi/as3005/009142

stain rel ease fo | atiqn onprise, in a 250 ngy ]
(004 et Qﬁﬁ&@t%éﬂ%ﬁ%’} table Wénéh@erae re Aid-aiguisheipPrgsed coat. Either
or b SThed BlERAGhE A& oA o aR SdMER activatobhpBlind and/or one or more

exenplary formulation can further conprise, for
releaseants|centralbogipolyb@rsagn edme einbedimeatsolie d2sagg fofm Gragaaiompressed

bl e BB e i BB BBy Rrhind, and a as
one $818458 rf18 ot IRRSRIJRENYAAS i vHiéh fé.??éf@ﬁl@iy?at }?}fillr(gbypf)dr'ﬂ)‘}l methyl cellulose.

resent invention can be in any form suitab
Prefarrad miagty fariog pobymersviaivet a Adrogymopid tmdthyitelbdpse seledied from

MR aY RIEREATeS 36, 8o PR\ ST, STRFE] B sr0ve

Metbi6ed € B4RE M &@hSceOK 48P hRIetcel O1€1 000, iMthbdeg™ &56nV! BeBfocel™ ES,
such,a fornul at,jon is a sphere_containing a core of
Metheeqly E6cMeghosald Eolahor heerabipgtion of twe @smade tieref a
[007sf' €ase habge s&%;aiﬁleh{sn&ere@&m Haﬁ?ﬂaﬁﬁmfedm&%&%ﬁmng
nlimting exanples of suitable rel'ease rate
compositiomtdr cugtahovvires; guas,popidtitéme pdrist, carbapold cipeinsiaptopyl

I d I bed h i n, I th | at es,
met glgglglgl;)?e(st ﬁ&rk@rognﬁéei@qse?,%ﬂp@%&%l %g]ﬁqlag%;éo@mee?hacrylates or
othé?r;gtgfﬁﬁ%eeram&%ﬁfn%’po Uk a6 BLHbABRSeinNYHEERY B8R nents, such matrix

cel l ul oses, hydroxypropyl cellul oses,
tablety dregxypareplyy blending threddtive osmpowndcntitiee matce. fofr@BIzHolyimer together,

dsorre enbo@jggphf, the formul ati ons of the invention
and SPUPIESMR R PSPt of pel | ets. Exanpl es of such

[0o7Fepr mul atth etrge bMGbAHRNINOS aHI&NE 2RtrBGabRt et Schubé a wax matrix.
contain a |ayer of active conpound on top of an inert

Sucl ablets gapbe prepaisidefon exameple, byphdiing 2 waxisughgs eqraeuba wax, cetostearyl
i t al ni n [ e rel.ease.rate :
eleof B S8 BLR P A5 Merl AR opapgd along with o Sle

sucH @rmidtoztysallindrcellulBset A3 evdl ok Bihet exvifieits, 8lersClubricanfodnd thY like, and
soft gelatin capsul es and/or powder. [0073] In sone

allowingdh meties, o eod- flbe frmadationsprsparediean bpantiondly eoatedivith or contain
one 'i)p ﬁuofrg WP fsol'ﬁ@%l ogtréteﬁs-lg‘i%teoc%ﬁlﬁgﬂﬁng%ngX% Wag$g?1?ﬁers. "l%he wax can be
act | Int ons o

ve comnmpoun e representdative tormu
presehti ia they/ foemuktibn dura adieltm@ind &y tweighid ofl tfo2&8mpfe, effoat aoliy10% to about

60"/%; rg?e?é%)?}géémg?&%g{)‘&{g glgc]l{lutt é@“?l% @evlvngg ?{%{%ﬁ%ﬁ%@gg}(é ’aret a?r?enable to the
presERRRAGH AdnMBith@eRMhREd TREhAFaxthsludeyRenalbh wab etostearyl alcohol,
fatty acids, or a mixture or two or more thereof. The matrix tablet also can contain one or more release
rate-controlling polymers as described herein.

[0077] In some embodiments, the matrix tablet is a tablet that includes a polyethylene oxide
matrix, for example and not limitation, polyethylene oxide resins such as SENTRY POLYOX ' (Union
Carbide Corp.) or equivalents. Suitable POLYOX's include POLYOX' WSR N-10, N-60 K, WSR-
1105N, or WSR 303. The POLYOX ' can have a molecular weight in the range of, for example,
100,000 to 7,000,000 or 900,000 to 5,000,000. The polyethylene oxide can be present in the
formulation in a total amount by weight of, for example, from about 5% or about 10% to about 40%,

or about 75% preferably from about 5% to about 40% or from about 10% to about 20% of the
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about 1% to about 25% preferably fromabout 2% to
about 15% Nonlimting exanpl es of such tablets are
W@ 060609330ESSed tabl ets , e.g., "tablet-in-tablett/usawds/009142
matri x_tablets.[0074] The .co-conpressed tabl et
formplaqn, dehe anagist (@bl&hAIRoLAD SRRLAR ORIFIRTE Bleps %@&rcon@@ﬂ%mlmers as
desctttliBeRfy, t he core and the outer conpressed coat can
contaln active conpound and/ or one or nore rel ease
[0078]at e cohisonieleimbgdipehigthe atrixiatsa nen ebibiahatimrhides ondre more release rate

dosage formi ressed t.abl et erein both the
conﬂeﬁmggglﬁalefswg d%%a?‘ad%e n%é%f’s@améé%&m e %q%emboglments such
table&qme o'flﬁfare%athﬁ W&&Jﬁﬁgﬁyﬁ&hﬁ cEANSELOhd de@&hbed herein as

pol ynmer, one of which is preféra ydr oxypr opyl
the rrrmumgolrmmglploum eln semefpeefenel entodinrentrtng adgalpegepneuosuse ahigh

L
le%@Mn Bt 3oab Gbank 765 QirkfeidBly TRHE h‘t{dum 8% tdMoufih 0O@kr high

E4AM Met hocel K4M Met hocel (tm Kl OQL.V, Methocel
v1sco§1tmoljggg*§wn Jlasthemsed such ag, fcgsxaq\@g,ﬂ\d@tbq)ceé t IﬁlSM@Methocel " K100M, or

MRy daFt afdsB it iy Yah B ERERISR R AP Clseht P Blfony

metwmenu}ose ahl &¢ useahﬁmﬁaats rMe(h(fcelr mm\z;ommsm I' BF, Methocel . E6, or
nt,ai n waxes, polfyet hyl ene oxi des, car ba

ol s _
Methﬁg‘ﬁ!lr &XyleY ebgﬂmwm% theseaf andbie ke Hy aeréuy sméagi/lrnenPS both a high
I I
v1sccfsﬁ51 aH g?&? i éggégéﬂﬁrs)g? ﬂ%&?‘ﬁ 'rr}eﬁy%ﬁ%lg %?Sgﬁgegl% ¥!n2SS In some
embcﬂthments inéhein Herlew densitpn hy«lmmymmm diethyiveBylos ¢prasent ina range of from

aboug%} & ar 'FQPP ?twr@% o en %élg)?uﬁ g(ﬁ%, té% Blcg?l densﬁy%ydroxypropyl

meth?lé@]ﬁ!l@&% ﬁ&se‘nhr‘% ARl 281dent l{y%f oi* ffbrﬁ%tﬁﬁ@ﬁfjdbﬁﬁ’t%% t he
is amtrix tablét t i ncludes a wax matri X.

[007%uch t al mlsrah dre mvw@pmlmd or fngredespanpi g cqmyammll wuﬂng any layer of
ar nayba_ wax al cohol

]
a dogag%l\?%;mag%ae invenfion, SH%{?1P8$ge?qaﬁ ?tt tg (Xlgﬁ aorga%ﬁnﬁié:an be achieved by

the u§é36ﬂ W@le@%@b@ﬂtr@ﬂhﬁ? ?ol{%ﬁe? eﬂhefrlcbhtﬁfne& WethirPe layer containing the active
m crocrystalline cellulose as well as other

compovailpfranesy laypr gnepmpassingrthe labierscoatning thelacties camppund, for example

t

an engélji éé&ra{e}% C%L%hgg)%%{'lg 8%’)1% %91}(1: 8155 Bg éﬁq ﬁ‘% ?él!:egyn eads or %phermds

contaifiingacevewdhpousd) btithe@ctive d‘oﬁhﬁ@&ﬁ@ cmeeco@mniddo,hkhm Qle enteric coating
control release polyners. The wax can be present in

itselfy e forrrul ation in a tot aI anount by wei ght of, for

00867 2P| e JohRBnRAMen QUAb1& R RIS b AL YovehQUR, the acti

[ gl)k()out 261%to about e40 gtl(ill}le variety o% suﬁgagrfg > e achive

compuaxé $s @eentiman atpoentt by Wehghtpr ésardboun¥e2fbit@about 16%, preferably from

mti xanmpl es of such waxes include carnauba
abo“{/\l\g&%&% tl?é‘?%g?ryl al cohol, fatty acids, or a mixture or

[o08ijwo oOF 516t b P 8 enti S Barl B ddatedtl] RhtePbHOIE &lin coat(s), coloring

contain one or nore rel ease
agents, or coated with pH dependent or pH independent polymers to further control the rate of
release of active compound. In some embodiments, the tablets are coated with a subcoat, an
enteric coating or an overcoating, or any combination thereof. In some preferred embodiments, the
tablets of the formulations of the invention are coated with film.
[0082] The present inventions provides methods and/or processes for preparing
sustained-release formulations comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]d1oxin-
5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts
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rate-controlling polynmers as described herein. [0077]
hi some enbodi nents, the matrix tablet is a tablet
W0 bas/ovaset udes a pol yet hyI ene oxide matrix, foPCEXSIUPH/E9142

theregtgd nOt ?% Iﬁ%ﬁ() ntégl eng} X Sey rog{? Ierglﬁoigl%plt, 2Sc’zomposition
comp?igfﬁ"%tfﬁé Sbe- 1%%%1%1?{%% E@ea%%§ra‘t&§dn‘ﬁ%ﬁn%% Tﬁééltpdah \e(lto %gast one

R- 1105N, or WSR
organ(i¢ agid mohrmressad folagiat and yweiey benditrortstedfec tivegior 6frmifiga tablet thereof.

exanpl e, 100,000 to. 7, 000, 000, or 0 to 5,000, 000.

In soffs GBB Ry iRt 6t JWTER SO HE S o TR ¢ he

[0083]0r Nul ahia@BtheNermbddin@ht, H¥RdRve PYradRing i mBkd Wil at least one release
exanpl e, from about 5% or about 10%to about 40% or

rate cgholfing 5%ypreéfae¢ aﬂﬁayt éneongaioaid Surehy faboug aztd%dor The blend can be
furth?{ac;())m&gs?é’lc{)f 00{1 meand U Eg terC cgog atl%frI]lS E)J]n g o tﬁ%la I I%e Iélaesembodlments the
tableth@tﬁﬁﬂfe@ Bb4ted, lel D ow il Fie s aq\;‘ieféﬁs@émbé’dirﬂ%ﬁf edbleddid 4&iry blend.
In sone enbodlnents the matrix tablet is_a tablet
[0084] hat i e see smepdimsatsyp Lrpulatiansare Rrepated By reliar epgpaction. For
I X
examg%r %/éﬂngs%a@ﬁe ggﬁg&é ﬁggrda%faﬁbr?fo%wkﬁ S¥ f .1@ fshf %@{E eglgoodlments the

I ments, suc
activeingredieat, ififler (exg., naicrocrygtatine k:dhque))md pd’l‘}ihh}(bgcel | ul oses

hydr P B OB PABHELEd M1 R GB DL ol then mixed

as
with @dd{iﬁ(gl?le e&'(cm %hgjtx dfgﬁ%pﬁbgyu%a;ﬁmg%&@h%%%ﬁs@%@

[008Fx anp| Alsé inpindel aubccotbimneowdb tetprdeht inpergioaraadany dfithemumerous

o R S0 R0 R L FEAMTECS e
abovdVll Gef & mhgrQQIM m@éro%ﬁ@%’oﬁtﬂﬁerﬁﬂﬂmgb&l} %oiy‘rﬁ%ﬁc (hiBh density and

sone enbodi ments, a | ow viscosity hydroxypropyl
low densitylané hburpolyenarizn fWSuhwom&ahlcakle%clhqde'ls(cam d1Spersed drug in

ESQLY. Me | E5, Meth
polytiy Wrgh. SORE s TSrre nREPiSDs Tl epasarpRn Ofls 108 ke resins
mixifiWRRH oFBMoSptidiOéiilo @h&thizhlly bsbieigidallf AdgraddMmdirkeosid te like. The

hy droxypropg nethylcellu ose can be used in the
activgrgamapound can 8 frsmakabeskinsaeh swaniehthe deug @Weamwgle maximal

concé?%gp%%]pc% %ltfmﬁ.ﬂﬁ (i & % b@ é%glé %.}1 e{dglﬁ g\g{) of €1r0 Si)ral delivery

can be 394 way efiguid &G¥id Hhﬁgb ifegrtn. dﬁ@ﬁdki}bsdydb@mnéluw !;yrups suspensions,
met hy IceIIquse is_present in an apopunt by wei ght of
emulfiogFREBAI SRk Hisdigridsaeger cairglude qn Qedagicar 24yqeus base and can

be ﬁiﬁﬁér' cﬁhﬁ’é?fmﬁﬁ' @ﬁiltegﬁe Bﬂ%ﬁgélﬁﬂ%l Qﬁcﬂtlbgs éif?:ﬂta"é"sﬂﬁl@llyewj 'eﬂlulmﬁers,
any | ayer of dosa ormo e i nvention
buffesusxrwen/edvqsslswa@emi ﬂalwermg:agens sweppuding aganrts, e ckening agents,
ieved b releaﬁﬁyrate controllijn

t he
color iRy REY b IAHT. SOPAT Y PSR e IR B AL GG O The aqucous
carridr B%h A3 Eofain, for example, polymeric substances or oils.

o_

[0086] The present invention also provides immediate release dosage forms. Immediate
release dosage forms of the present invention can comprise the active ingredient, for example, 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide, pharmaceutically acceptable salts thereof, structurally related compounds, or
metabolites. As in the sustained release formulations, in some embodiments, the active
ingredient is micronized. Preferably the immediate release formulations will be substantially

free of base.
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conpound, or in any |ayer enconpassing the |ayer
containing the active conpound, for exanple an enteric

W@ o@bsia307 Such an enteric coating can al so be BOPUS®AS/009142
to pellets, beads or spherojds containing active

[008Ynpoundn agekered gpppdigneab ihotmpediats rejeass dpgmlpteqn comprises the

Wi £ i Dy ' ' ' . 8 I . )
LD e SR EOATIRE 0L B8 e 0O o v v
additivnally icaminctide aag toif weradetypd imadeniads firaesarfer benefiniabpmopaties to the

by wei ght of fraqm about 0.02%to out 16% preferab
formR i SOk OEEFA9s G A olor cHOPIp GO 4B e ichydauretants such
as, fol! Xﬁﬂﬁ[glé’,r%o&iﬂﬂl 1BEryeQated aMihichR oMb eidsSENatE 18bridah?) antioxidants, pH

coat(s), coloring agents, or coated with pH dependent
modifieptichelatappagtars dsoltggrents, biodérsr stdbelizecso ptaipients frsludatgewater soluble

of release of act,ive c ound. .In so enbodi nent
excipyeplySuER o LRSS SR S SHISEB AL h SR A e cellulose,
col161dat difbne dickieO¥ BEEB@ i Bery L AOEIIGRED Aritpdtirel) THHRALRS of lubricant is
n sone preferred enbodi ments, the tablets of the

I
typitghhiieraebarisionexanpde, Od)e it 4bent b by @istahe dinging gmbpgiment of the present
invdnfi88 he JIQ&PR LPRBALan!: BV Td l%g ﬁoﬁrgQYA &8 FOR {E%Q?o. Pcféb%[u 1 mg. The
processes fTor preparing sustarned-rtelease Tornulations
rangesfiilieSedntbe, for example, from about 70% to about 99%, by weight. In one embodiment of
4- cyano- N-{ (2R) - 2- [ 4- (2, 3- di hydr o- benzo[ | , 4] di oxi n-
the gigpdnt BvpwioR the-amoynt of fllspipy a Lﬁﬁ%& fAosgestopmys Trgmabap §9o about 149
mg'pharmaceutically accept abl e sal tsthereof, structurally
rel ated conpounds, and/or netabolites. In one

[00881bodi n¥Fite, inanaiatp odedse dosage fignnissiflge priegenfotvientdon can contain the
.in%;edi?@t wth at | east one rate %ontégllin oggner di

actiy EOrapOYNG L ANbRUVSPIFANRECLKARS 218 PR pFein o sy otherpgrgdients.

Typ@(&l‘l’lyyﬁg g5l Hnt dojipPised 4R E inkedibt ik glérg%ﬁtgg@ofti?&h @bout 0.05% to

thefeof. In sone enbodi nents, the ta is further
abogbHt’ed, e.g., with film [0083] In another enbodi nment,

e actiye ingredient | 1 xed .wth.at |east one . .
[00% ease ﬁl"ét"éa JB‘Et Yl Hg’ogqg‘il‘ifﬁ‘éf’méeﬁbﬁ%“ileeaég%OrSH‘Za“"nS comprise about
29792618 BF €illac bl ddvRE eBYbatte biubsicant peepdt ofldteivbihelied e PE4-cyano-N-
urt her conpressed for a tinme and under conditions to

{CRp 2142 8 4bhydro-bepzof bAldiexpdaD rasparazinl Hd -praply Bt Nipyridin-2-yl-
ted.: e ' i | f d
benHBSE pf il EcluicRn Pacccllabld s Wlledh (@ POSLETT BT

[0020TbOdi nMEMtaspthehembalimehiaimmbediarrelepyeapanedtiding doalpriee about 29 parts
compacti on. r mpl e, tablets _can be prepare

For ex ( d b
of fgkamﬁébpw-lr%w%wg dihgirans nef pag of ngme@ﬁﬁtoagnérﬁy@r}o-l‘l-{(2R)-2-
ed; ' L reanedhentsynfd: (18 i [ :
[4-(%,2[('113 %ﬂg-e ngﬂg,ﬁdg{o)&ﬁgyl)(-%b%r.@%m(l-yl?—proﬂ?l}qf\lgﬁr}’(ﬁﬁ-@-)h—b'%ﬁzamlde or
phatmatreoiyglycpyématldydlctbetenf. ose) are granul ated and then

[005‘1]I led. I-Irlhalelotrl?ell' clerggoﬁlrn%rrl]tlﬂrr?r%e 12’[% rgllggsr(]e fg]m)q(lﬁgtions comprise about 148 parts

of filler, and about 0.75 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or
pharmaceutically acceptable salt thereof.

[0092] In another embodiment, immediate release formulations comprise about 58 parts
of filler, and about 0.3 parts of lubricant per part of active ingredient, e.g., 4-cyano-N-{(2R)-2-
{4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl }-N-pyridin-2-yl-benzamide or

pharmaceutically acceptable salt thereof.

_26 -



wi th additional excipients, such as, for exanple,
citric acid and nagnesi um stearate. 10085] Al so
W(i)lsminmi n accordance with the present invent@CDUSANTE009142
t he nunerous_technol ogi es that exist for

of

190931 { ai i Age snmediaraglensn forawations copismplated bY,Hi§ present invention can be
nanl e 804 PSSR b AR 8 G 1R e
pres¢itedheensi ty and | ow density) and non- polynerlc

[009%? 335 l’ n Ll':l}g %%%glﬁsieve%g b@?degg&%ﬁqqsggy (9:r %?flgslegs[es Ifosf %%pséggg immediate

reled3@ PorRRARHRs U&hbhﬁﬁ%4 BARONDIRN.200L@ 3 By BEHARYS 4)dioxin-SyD)-
resins, mxin of adsorption onto hem cal Iy or

pipetdazal- bg'il em‘ppyl}dﬁég;yadm& -gl- h@_zamub:sp]ammummchhlkeqcep‘th‘ele salts thereof,
cO an be f rmul.ated in.such a t hat
and B beliBo RN RT R B el Hhusd Famp i i, o
the &e80e RErddnT Witk £ deasPorid Mler bh@ adedtd ohs 1udwic R ds bcﬁnﬁr‘é@se@ Hor a time
nore peaks. Oral delivery can be via way of |iquid or

and yader @ombgqgseeffegtlm to_fogn iadatdeishereof: dnwemic saibgdimneys; thedablet is
ﬁu&ﬁ¥§&ﬁ§?'°n§wnﬁﬁﬁﬁs'ons elixirs and the like. The

&rier can include an organi ¢ or aqueous base

[0096]1d canIibsorh¢lethbedinen] the ackiw mgtreawnt Bhhiged with at least ﬁller and a least
Egarnaceutlcal addi tives such as sol ubilizers, i f
one pibgicary therehysformmesahlond. i Jbs blegdsan ke Bprther Wrale«r@ﬁseﬂ g‘or a time and

und@%@ﬁ‘(ﬁlﬁon%sﬁﬂﬁﬁg tzﬂgetaQE Qe eﬁlgb(ﬁﬁw%ﬁfsnﬁ’le ngcﬁ%}t@ further coated, e.g., with

col orsviscosity regulators, stabilizers
ﬁhnosnnregulators or conbinations thereof. The aqueous
ontain, .for exa

rrier_can al so | e, polyner.ic )
1009815+ o ok Bhes raeRan S kst Sber Bt g cosnagtion.
[0099y OVi deghb mﬂﬂﬁteere[eﬁéee@o%ﬁgéjmg fiké HeMBistain@BBAEARE Qosage forms can
rel ease dosage forns of present invention can

be, fopepmipde in tee faomiod eoatp@p@lbhtse spherés cagsudgsppewdet; or tablets
N-{ (2R dr o-b d
[009§Y 32? azi ﬁl(li 1%/?(‘]00{51%8{)?1\“:}% %_ Bgﬁs uhveegtz gf{ %18 Zag%g?r)égﬁeé Xuszamed release

and PRBETTRE @d)éds€6 abda¥e R PindhldMSHRhItshdinda ROl sustained release dosage
structurally related compounds, or netabolites. As in

formukaions s Assardiaghyeihe aswsert arventiont ingides caeh efghenumerous technologies that

ex1st§?€1?%l}%%&ﬂ§ ?el%agpﬁoﬁgr%i X?%aé@gfrggllsg&#so Lﬁn‘?}‘anfyr gﬂésc%ﬁ/g chBound n

accosdunsé afthitled prgsehnt @rentiontmaa de VdDBudoshin vagipalefeetal, @ular, transdermal,
embodi nent, the i medi ate rel ease fornul ati on
intrau(sHpg: raues anddhelike ve i ngredient, at |east one filler

(009310 al h&aSleonGnidiibh Gtfore & Wélaﬁl cp'a§s Ef&ljﬁﬁ for 4-cyano-N-
BeEsT onal Py A VR ey o

i nvention itio can | e’ any o riet
{CRyek-B¥-(2:0 dlhyﬂm-bmntle‘ﬂdtwheﬁyl): p@lerqzmabe'i]tprepyh}d\l-pmdm -2-yl-

foroul ati on h materjals jncl , for ex l e,
benzeidip Py arePahlr s el g st GEBIR s rpgpds, andlor
met6AR] Beths ok hhRMaw detivbiyaifa.cyahb @h ‘%(2‘RQWEU(QC§dlhydro-

fillers, lubricants, antioxidants,
benzo[1 4]d10x1n—5yl) piperazin- 1 -yl]-propyl}- N-pyndm 2 -yl-benzamide, pharmaceutically
acceptable salts thereof, structurally related compounds, and/or metabolites, and methods for
sustained delivery of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide, pharmaceutically acceptable salts thereof, structurally related
compounds, and/or metabolites over an extended period of time. In some embodiments,

administration of the dosage form will be once every 24 hours, once every 12 hours, or once

every 6 hours.
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nodi fiers, chelating agents, disintegrants, binders,
stabilizers, excipients including water sol uble
wez@spdsnt s such as sugars, and water di sper siPgr/us2005/009142

[OIQ?OEH g: 32{}1 %g{%g gg‘lagil Ry q@ea%fcitg? Hglgqréfqnggsl Je}élage% at a uniform release rate.
By ‘Hngfoﬂﬁ LYsdR e R rﬁ@Jnlt bh Q%amu%@%@se rm%ﬁ 'E}Slaeco?é that varies
l'ubricant is typically from abou exanple, 0.2%
positivelglpo ntgd@elyybywes mphte, thhimatyg 3@%txmdupnndntabbf ndg mere than about 25% and
resent. i nventi.on, amoynt .of | u rlca in a 150
mo GEIGAV GP e TP ATt b U prensaine o T st A GEee hourly
relefde thiel | er can be, for exanple, from about 70%to about

99% by weight. In one enbodinent of the present
[0101rlvent i dn somp embﬁélmmt dhe aqtive éngredient i3 Bdeased Wospigonged period of
m. | s fro 80 A9 ut 149 0
tlme d}?rg ong?e eenaoSe 1orr§ea gemfe?n? COI]%IH%I(%% pﬁ&lé)gg)?%lm-g%?at least about 4

houfsn}h%fdrhlﬂy 6CPROEOBE Ribfe IS mded préferadyPOUdard, 15 Zhﬂyrs or more. For
convenl ent percenta e and part In relation to

exagpl§ein Sopgresghodinents, q;qg:gglqle)gl relepss dogages| gp‘,lsd}?scnbed herein begin
relegﬁlgg{h%%ﬁglg&?&ée}{ t aqgﬁff)gtfgl%%%g%ﬁ@ %éﬁl%]glﬁﬂf? 195 af)&ﬂ'@hours or about 2 to

bdut or exanple, 1In
aboetrd)hxdlrﬂﬁ;ﬂllbwmmmmtmmhmhﬁm uh o +ad oﬁ&heas&) ﬂpdeﬁl&d above,

conqzilxg%:]ls'I Itf%rie}g]gro glrgg%g%odzé !&pge: frg@ %Hgt??g‘i P g)nltmtllélt &ast a%out 75% and

pref@ra%gaﬂ%a about 85% of the drug is released from the dosage form, Release of
di hydr o- benzo[ |, 4] di oxi n-5yl ) - pi per azi

thernpduny |ageq:§ pgmyrlu}es MNpepsafict] fqnsgveyalbmm apiigaltbough the rate of release is

| f [0090] I
gen%ﬁ@%’ﬁﬁve :Sr‘lffg%‘fv ﬁ%ﬁ%@&’{o F}éﬁe&%gge? or Eml at? ong

[01629NPr i S&n3baEtmB8diRantsS t}@fdofsagd fefm isfdemaldtito Pelddze the active
parts of |ubricant per part of active ingredient,
ingredignt at 4.raty shas IneffqetiRg tpachieve a maximal plasma concentration at about 1 to

abo{lt412(l€q‘uf ﬁllr&x’%{gda(ﬁggi%&F 1%11 ]Iglsgﬁ(’ll rém%%h 1P Ml Pfdshed Ii'o?‘rl';]wﬂl be

nzam de or ar mceut |

forrﬁﬂ@t&@tcﬁtﬂl@séﬁietacﬁwmgﬁdlenk 0POrk}e that 18 lﬁ’é(hﬁ/re te Hﬁﬁd\tdmmhmmal plasma
i mredi ate _rel ease formul ati ons conpri se about 148
conggaraoyt 3bppy kbio abguid hewsdollpwing %mtrgst@fwn ubY sRggmbpsiments, the

cosfl gl BB P 08 S0 Rk 0P ot R RIS Al etgerive o

achipvopyplagmblcpyaenttatioi2thid is bbng 20V0ef the mahamahpmmaioomdnyratlon at about
accept abl e sal.t. t her eof 0092]. I n_anot her,

15 e Y e U RED S LMt SEL A8 g0 LR

aanﬁwﬁﬂdaner and about 0.3 parts of lubricant per part

active ingredient, e.g., 4-cyano-N{(2R)-2-
[0103] In other embodlments, dosage form is formulated to release the active ingredient

at a rate that is effective to achieve a maximal plasma concentration at about 6 or about 12 hours
following administration.

[0104] The “plasma drug concentration” or “plasma concentration” refers to the
concentration of drug in the blood plasma of a subject, generally expressed as mass per unit
volume, typically nanograms per milliliter. The plasma drug concentration at any time following
drug administration is referenced as Ciime, as in Cop or Coah.

[0105] Persons of skill in the art appreciate that plasma drug concentrations obtained in
individual subjects will vary due to interpatient variability in the many parameters affecting drug

absorption, distribution, metabolism and excretion. For this reason, unless otherwise indicated,
_08 -



[4- (2, 3-di hydro-benzo[ |, 4] di oxi n-5yl ) - pi perazin-1-yl]-
propyl } - N-pyridi n-2-yl -benzam de or pharnmaceutically
wa@emepvabt e salt thereof. [0093] The i medi at e PEl/B8265/009142

fornmul ati.ons:cont eg ?t ed bg/ heﬂfresent i nventiqn can

mearhyalygs QpRing i pEEP PSS} SURIEGS Arg Sy Beremy IppRUPEses of fARRAring plasma
[
arug FffeAriOlata b Al Rl ANAPIPS BeRICER F1AS IS4 (Brm dissolution
ratesnd ¢esise plasma dougegancenitptionsredi at e rel ease formul ations
onpr i
10108 0} o R dqsses fosmplatipns dessritadietein GJp'e 1 rmsdiste gy fustained
releaye ofdcBSé é‘@rhﬁbdn‘d)( i 2 RIagRYdl lhrbhgh’ﬁllaﬁlj' Poudesy imhﬂif?d/ ¥aD®iministration. In
nd/ or

pharmaceutically acceptable salts thereof, a
someprefebsd embadintestsede formulasioas mehidd treegomponnd trepad-N- HaR)-2-[4-(2,3-

dihy rloﬁgzg%g[éh gdltg{(]i%l- a)tsi)l\{)grﬁlél?l ﬁlpgﬁ)ry W}\@-Bgﬁ&m 2 e)?st}e 9$m1de,§referably the
hydrédhiteideBslt thedef. conditions effective to form a tabl et

thereof. In sonme enbodi nents, the tablet is further

coated, e.g., with film [0095] In sone enbodi nents,

the active ingredient is mxed with at least filler

and a | east one lubricant thereby form ng a blend. The

bl end can be further conprEssmglesor a ti ne and under

conditions to forma tablet. In sone enbodi nents, the

tablet is further coated, e.g., with film [0096] In

ExanﬁBlEBl :QABRSHCRIdh of nﬁélﬁbélﬁém AﬁEyﬂ?ﬁN?{r(ﬁlPMWi 8ciikydro-
| er conmpaction. [O The T medi at e rel ease dosage

benzb[ir,ﬂslldmnkéyt)i‘mp@mshlal-mHepmevlédS@ydmge'lﬂmnmmn be,

[01 Ozlgp s EX Ire ?mtgorhttehsng epgg] t%?sslelﬁo)&@g] Bﬁ:%lugﬁ ere feolated by solvent

(ethyRGES4tE @Bl@tﬁm\Mgt 10% Re:tmepeitaciify Bowed b@/ﬁ@ﬁlﬁp%ﬁratlve HPLC. The
provi ded sustai ned rel ease and i mredi ate rel ease

semicipeppgativiedINEC senaeation wiy copductedhen ayherst gl 8 selgmai (A 300 mm, 10

pm),. a%d%%%gdlgnql ?g?et dﬁ) {rﬂy)v«%% r%?ﬁtgwﬁ? 13 Mgtln ‘E"ﬁ a eézﬁg gpﬁfi~4 5) was

es eac unerous
usedtab e mobikipage. | medi ate rel ease non-oral dosage
formul ations. Delivery of active conpaound in

[0108)c or dahkestiotyies ‘h@hﬁ tabalics iesndotgmiahbased on ANMR and mass
specmﬂﬁzﬁﬁ akor Nﬁﬁi DAl samb RS bitre dﬁ§df+ é[?%g\g gfcgr'ﬁln’ple M11, about 10%

ntrauterine, rout and t he "present
D, 0O iwag @ddddan mdrmsefsoluhllmy.anoot&sandlmﬁY data were dopagd ohaillnsamples. For

the spiple SOTFANEMAL A YHoHSQR B HMER gt peosg o pipiipd q determine
the sRudtudek] - propyl } - N-pyri di n- 2-yl benzam de,

[0109] M11, M12 and M13 metabolites were formed through hydroxylation at the
dihydrobenzo-[1, 4]dioxin-piperazine moiety. The NMR studies were conducted to determine the
locations of the hydroxylation in these metabolites and to confirm the structure of M8.

[0110] M11: 1D proton spectrum of M11 showed two aromatic protons of the 2,3-
dihydro-benzo[1,4] dixon moiety instead of 3 as in the parent compound, indicating the
hydroxylation occurred on the benzene ring. The two proton signals are doublets suggesting the
hydroxylation occurred either on Cq or Cg positions. To distinguish the two regio isomers, a 1D
NOE experiment was carried out, since relatively strong NOE correlations between the benzene
proton Hy and the piperazine protons are expected for Cg hydroxylation, but not for Cg

hydroxylation. Such NOE correlations were indeed observed in the 1D NOE experiment.
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pharmaceutically acceptable salts thereof,
structurally related conpounds, and/or netabolites,
woredosoebsof or | mredi at e del i very PCT/US2005/009142

of 4- c ano- N- g 1%? %) i hydr obenzo
Thegej?ralt qtﬂlcgy §> l@ld& asshown i erj'ﬁffﬁyp py roxyl group is on Cg of the 2,3-
N an1de phar maceutical |l y acceptabl e
mh%ﬁﬁpgﬁ?ﬁgggg?&ﬁg?ructuralIy rel at ed conmpounds, and/ or
nmet abol i tes, and nmethods for sustained delivery of
4- cyano- N- {(2R)-2-[4-(2,3-dihydro-benzo[l
, 4] di oxi n-5yl ) - pi perazin- 1-yl]- propyl}
-N-pyridin-2-yl-benzam de, pharnaceutically acceptable
salts thereof, structurally related conpounds, and/or
net abolites over an extended period of tinme. In sone
enbodi nents, adm nistration of the dosage formw || be
once every 24 hours, once every 12 hour/) or once
every 6 hours.[0100] In sonme enb s, the active
ingredient is released at a unlf el ease rate. By
"uniformrel ease rate" is _me8 erage hourly
rel ease rate fron1the core thal varies positively or

negatively b E/“haﬂ“abﬁu 0%\and preferably no
'596 nd

nor e t han abjpout b%ecﬁDSt pref%r |y no nore than
Qe edi ng or 't subsequent

10% fromeit
average hourly asg’rate [0101] In sone
enbodi nent , 4 #CtiVe ingredient is released in a
prol onged period of tinme. By "prol onged period of
time" is neant a continuous period of tinme of at |east
about 4 hours, preferably 6-8 hours or nore and, nore
[01 ﬂrl hef eralrys. 4 ngx%wnsspe%tﬁnﬁ' 8PN 2Q0a rﬂ%l% coﬁgﬁlcﬁé@[’fﬁh €xpected for the

sone “enbodi e sustalne rel ease dosages
metélming Alesefillbeaykieoéihe shegium heveas, snggdstelrthp sanple contained

sorf ko bt 5 LlsBpes et SN BRaBP G il afgpe parem
conﬁgﬁ%@inafcﬁﬁh't% tRNgtolABe HdidtRE Bhd Ak §ifraZi® kA aredfitact in M12. The

defi ned above, continues for a prolonged period of
protonsef the b dibvintringgsaneen atei duitq i fferent Tbmg metliigesignas are observed at

I at east about SW LS
5.5, By et e st gero e idraltng hitert A it 8 i LR for e
sam@RNTHRHSQC Aefagabived tHaPthce@iboh 8hi IR thd@Hiethidd EidapDite between 80
the rate of release is generally slowed somewhat from
to 88 ppmy FH RS tBE Brdrexylaien off onep]the dioxretiilsaes. St sspectrum
{

sho&@fthggﬁlg%tgw];altcﬁlga h IIHQ‘{ ﬁ%ko@ll c?l‘jregag s t? #}\%Zlﬁt@tgglfaégﬁ ?Fbttér}é%f the dioxane
rmggrmﬁfn‘mhngcxlhaﬁmo&plaﬁembn dtei diowxaat riapo The Tact maabmm thinR two sets of

hours fol |l ow.ng adm ration 0
mgn@ﬁgveégggﬁévq\ﬁndp et Flﬂl 1isomelrs ex1ste(P n tge saunI;TO ether the chiral isomers

were generated by the enzymes or through racemization in the sample purification steps is not

clear. Based on the NMR results the structure of M 12 is as shown below:
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formul ated to rel ease the active ingredient at a rate
that is effective to achieve a nmaxi mal plasma
wa@oenseyasnat i on at about 1 to about 4 hours f ol POMUISZY05/009142
adm ni stration. In some enbodi nents, the dosage form
will be fornmulated to rel ease the active ingredient at
arate that is effective#£o achieve a plasma
concentration this dbout 50% of the maxi mal plasna
concentration at_ 15 hours foll ow ng
&lm nistratign, greferably at about 1 to about 10
Fgufs fo wyng/a yri=stration. [0103] In other
enbudlnﬁﬁ?g dosag&‘fo§n1is fornul ated to rel ease the
et edi ent a rate that is effective to
e a maxi mal plasma concentration at about 6 or
12 hours follow ng adm nistration. [0104] The
“plasnma drug concentration"” or "plasna concentration”
refers to the concentration of drug in the blood
f ner al | Xpr
WIE%asna of a subject, generally expressed as .mas

it volMA¥, Companionyp! thersgiormeegiaim af Mlﬁlebeﬁhat qerU suggests
t I
Ml? lglﬁ gggé;??rg gﬁ]x?lgarx]r g\?lé%rgﬁgg% étO'bE@'vécpﬂn tﬂé’\%ﬁgntdéé%g)ound were
observ@d)lhﬂﬂﬁ Eig@ﬁtnsg tthﬁt thi atomatia rmdletmrare et ecthanetabiosite. It appeared

i, B e iR aR B ol o R AIAPhEnG o P 14 )2 W13 contined

lsoﬁé?geaﬁamea@a%@%ﬁﬁhahﬁfefﬁ%hwos@ma afH305 Po| pm and 4.86 ppm. It was
|str|but|on met abol i sm and excretion. For hi s

notedghasmver ik wsintenbigr of thesei fnuli mathint, sienals qhangﬁés suggesting the ratio of

the %gxt?lglg ege fgkga%? %p%uﬁﬁ%r céllas ue%{avx?e%% 3%886(%\56 S ﬁ?lré;f(? ol ngfg(? (vith the results
fron@ MVl 2f il y81RAit Mg headed Bhithé OB ANMIR! sfreefa 6fMVY2 ahi®M13 might not
dosage formdissolution rates and in vivo pl asma dru

repregsit torlatflabWPT@IGS]TWWB@ﬁb’éISﬂMI%FC&W%2 and MI3 were
prodﬂ%ﬁ g Qgcﬁ&pmfl ﬁl%' dld))za?l ?m hc%ﬂegg&%'ufgttg 2oarnd%#§o ﬁio%?drespectwely.

I'vé conmpoun
M12 ontt B9 3 cam edandhgg and abtha;dmba rademadadon. | n sone

preferred enbodi nents, the formul ations include the
conmpound 4-cyano-N-{(2R)-2-[4-(2,3- di hydro-benzo[1
, 4] di oxi n-5yl ) - pi perazi n-
1-yl]-propyl}-Npyridin-2-yl-benzam de,
hydrochl ori de salt thereof. Exanpl nple 1:
I dentification of netabolites of
4 cyano-N-{(2R)-2-[4-(2, 3-dihy

O]

, 4] di oxi n- 5yb) - pi perazin-1-yl] 0 -N-pyridin-2-yl
benzanlde QT/A\ (/\‘/1\“/\\<f%§
! v \

[0113] MS8: Proton and COSY spectra of M8 were acquired for this sample. The data
are consistent with the proposed structure for M8 based on MS/MS analysis performed by DSM.
The pyridine moiety, the piperazin moiety and the cyano-propyl benzamide moieties are all
intact. Compared with the parent compound, the only group missing is the 2,3-dihydro-

benzo[1,4]dioxin moiety.
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[0107] Four netabolites referred to as M3, M |

and ML3 were isolated by solvent (ethyl acetate
weonsadsing 10% net hano) extraction fol | owed bRCT/US2005/009142

seni -preparative HPLC. The sem -preparative HPLC

separation was conducted on a xJered G 8 colum (7.8

x 300 mm 10 mm), and a gr adi of acetonitrile/water

containing 10 mM amoni umace e (pH=4.5) was used as

t he nobil e phase. [01038] T’e structures of the

net abol i tes were determuped on NVR and mass

spectra data. For{ NMR, all s%nplgs were dissolved in

CD3CN. For sanpl & | , abo 0% D20 was added to

increase solubility. Proton and COSY data were

acquired on all sanples. For the sanples containing M

| and ML2, HSQC and HMBC data were also acquired to

determine the structures. [0109) M 1, M 2 and M 3

nmetabolites were formed through hydroxyl ation at the

di hydr obenzo-[I, 4]di oxin-piperazine noiety. The NWR

studi es were conducted to determ ne the | ocations of

the hydroxylation in these nmetabolites and to confirm

the structure of MB. [0110] MI: ID proton spectrum of

M 1 showed two aromatic protons of the 2, 3-

dihydro benzo[ I, 4] dixon nmoiety instead of 3 as in the

oxaBERL STBRARh oI BE BT S I BESNIBR 2423
dlhﬂﬂumeﬂ‘iﬂlWﬂﬁﬁﬁf-smplﬂé@ailﬁdtﬂﬁslra@ylm ﬁyﬁﬂrntr-sil-sem%de

Co6 pOSI 1 ONsS IStII’]gUIS e tw re
[0114§ orrer s Stractuplaelatedpenipeprds rpreseawed heborsmlas ?sg meee identified. The

stm&ﬁraﬁg ré’lgf glfnf)g sNedre 81t Rirh abte gﬁga{rt}g%ec%mg?gmg%ﬂé%ﬂ&N-{(2R)-2-

€ pi perazi'ne pro

[4- (I,B—dﬁlyﬂﬂlf@bylhz@[l ¢]ﬁllo>@m}5yl)(pﬁpefrﬁin—ml]ﬂyﬂpsmyr“qiyhdﬁl 2~§leéhzam1de by

NCE correl ations were i ndeed observed in th .
preparabi¥e chioptatogranhyrip the amrundt ofiabewy kmgrwigh the PiuéltYa%f abRpiAtP%. The

struﬁﬁs?‘é’ﬁe&@%@%%%l?ﬁ d}{rﬂ{ ?éég%nagoﬁg{})e/éo%fg 1 ]eakﬁsEg;?y, I%B@frospray ioniozation

masPsmoomspeahd deteodindich ofdbe numeerodepliangtabit protns.

(01 ébgif : 5% ﬂ%&gfagﬁ?n %ﬁ%@@%&' JRATUARE @%é g2 Zﬁ% Zﬂsﬁ@ag benabft 4)dioxin-
Syl 1§-1 ycl:]) Wkl}m%yﬂﬁlﬂﬂ% BEPLAISRRESSHISR RS salt Reas IY@-I@her processed

nmet abol that of the parent conpound i ndi cated
as falloats. tﬁee siamngmactermb ives cervertndita ese py prentaEnhwitbiagugous sodium

are, inta The protons o 1. 4-di
nya el 2y bl Tra v EPEREITaiaut Muton e ighpibicatly
diluet @1&%5%@% give a 3:1 ethyl acetate heptane mixture and treated with silica gel. The

’ N[I-Za

resulting mixture was filtered and concentrated repeatedly to remove heptane. The base was
treated in ethyl acetate solution with 1.0 equivalent of hydrogen chloride in ethyl acetate. The
product was dissolved in hot denatured ethanol. The mixture was filtered and concentrated. The
product was crystallized by cooling and isolated by filtration. The final wet cake was dried.

This process reduced the levels of dimeric impurities of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide.
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5.5, 5.15 sand 5.1 ppm These nethine protons
integrated into one equival ent proton for the sanple.

wa b@spR3 dat a showed that the carbon shifts obPCT/s®e5/009142
met hi ne groups are between 80 to 88 ppm suggesting
t he hydroxyl ation on one of the dioxin nethylenes.
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The amount of active ingredient may need to be adjusted according to its release potency.
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pdrn- 2-yl - benzam de hydrochl oride a The active noiety
portion (free base) is theoretically 93% of
wad2@3aysoN- { (2R) - 2-[ 4- (2, 3- di hydr obenzo] PCT/US2005/009142

|, 4] di oxm 5yl ) - pi perazjn-1-yl]-propyl}-N ) )
Exampl¢ §i BQEE?%/‘!‘)BEE% gﬂﬁ“&@‘aﬁ? W%%]ﬁ |f%rrmwétle%gf dgpeesent invention.
Actual anpunts added are based on the potency of the
ori de drug substance Inputs listed in the
0.5 %&égfag&a ove are based on the weight of the active

not at 100% potency, adjustnent to the drug substance
i nput nust be nmade with corresponding adjustnent to

the |actose monohydrat eClaiBut ¢ | ¥el udes an
POEAML | heor et | QUL i y

Tabl ets, .Claim %l nput |pgredient ) wt/wt
Acnfjﬁﬂ}gtr%cglnélfﬁon%gfli ve ngre .‘9rri croni zég’ga' b 1. d)f)o 67 1.0
Laclog¢ Mpseh)draehyE? at e, NFb 78.83 118792F7 M crocrg/ss al | i ne

_cellulose, NF 20.00 30.00 Magnesium stearate, NF 0.50
Micperytatipegelluyge.NE50. 00 The acti ve2d-¥Yyr edi en8008
Ma%‘héﬁ}ﬂﬁlrk?éa[r\jét{:,(ﬁﬁ) -2-[4-(2, 3-di hydro-begizo[ |, 4] dj9xi n- Syl

-pir perazi n-1-yl]-propyl}-Npy pdin-2-yl-benzani de

hydrochl ori de a ThH®tactive noi ety po0.0i on (fl6e@®0base)
is theoretically 93% of

The 4bti ieNFid 4-2Rho-R=([2R)-0£4-B 3y ¥81b8R6 N FRloxin-5y1)-piperazin-1-yl]-propyl}-N-
R A ST L
a: - NTRYRHInoteryhortd8 (122 Blsehgs hasettiQanb 19t brdie.y o i {(SRYOS 4N E Bihydro-
Ac thbizh[ 1 AJaRMIALSS)-Bdech- By IEpBRBadpRint 18- bRBIAACH dEh1drd€drug substance.
hy dicagihnekntst@ded hid Gassddasheqio @ &y bNpeliyarottlGide drug subdtdaee. Inputs listed in the
t aldbe abdye vre baedonbigsedho the heivevegretidnt. of t he acti ve
b: i ndfteativdna¢hldnid¢ drug substangeds moe #1917 ritenelr adipsengiyde hndrag julgstance input
notugibe MaoLih ereproydinepdiveimentioriie lictpse mamokyrdiats ivpubst ance
¢ i nIRAudsRgE excE AHAEE WTHICEOrEY OIS kg adj ust nent t o
the | actose nonohydrate input c Includes an excess
quantity Theoretical quantity is 0 075 Kg2.5 ng

1.0 mk2Rbgts G ai m % I nput

Claim Y% Input
Ingredient (mg) Wit/Wt (mg/tablet)
Active ingred. micronized *° 1.0 0.67 1.0
Lactose Monohydrate, NF® 78.83 118.25
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF 0.50 0.75
Total 100.0 150.00

The active ingredient is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide hydrochloride

: The active moiety portion (free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added are based on the potency of the hydrochloride drug substance. Inputs listed in the
table above are based on the weight of the active ingredient.

a:

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with corresponding adjustment to the lactose monohydrate input.
c: Includes an excess quantity. Theoretical quantity is 0.075 Kg
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Ingredient (nme) wt/wt (ne/tablet) Active ingred.
mcronized a 2.5 1. 67 2.50 Lactose Monohydrate, NFb

w0 2008892806. 75 Macrocrystalline cellul ose, NF 2BCD0S2005/009142
30.0 I\/agne5| um stearate, NF .50 0.75 Total 100.0

2.5 mgalsisthe active ingredient is

4d-cyano-N{(2R)-2-T4-(2 3-di hydro-henzo[!| 4]dioxi-n-5y|
) - pi per azi n- | -yI ]- propyl }- pr pdi n- 2-yl - benzam de
hydrochl oride a : The active noiety portion (free
base) is theoretically @Bffm % Input
Ingfh‘dzinaiyano Ns{ I( )ZR) 2-14- ((ﬁn,g|$ d: ]hydw@/w\a‘tln}zog\F (mg/tablet)
I OXI n- 5y I perazin-1-y prop py
Actiggiipgred. yllm{?é‘r?fémgde hydréoehl ori de dég subst ahe®
gpadded are based on pot en t he
Lacﬁg%g@nhﬁgarw%e drug substance. | npuit;—}s@'? i st edf?/n@% he
M1ctc&:bjrsm1hhmm1u&rse ¥MEsed on the wei gh20.66 the adbi0Ode
redi ent . If the hydrochl oride drug subsbggce IS
Ma%?‘ug’tmi%@% tency, adjustment to tHe drug sHdstance
i nput nust be madergmit h correspondipgoadj ustjggiph to
the | actose nonohydrate input. c Includes an excess

WI -\% )-plpere'i-km-l yl]-propyl}-N-

ek RN

gaaé 1v 0 re g L ed PQIC no-Ié 9 %—ﬁ—?@ ?dlg dro-
Grif2 @4 éﬁ%ég %&ﬁﬁ ?gﬂ%&}lﬁz Z:l'[ rochlorld drug substance.
St g I['u b oG Base nt e thQlu% SQJ ﬂ:fm?ts listed in the
NF t2bRQb8e 418 baset & thel@:%hg)f Qct 1n§- ReenaCtive ingredien

b: | S Ifthe hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
4- iyligtrve mbde{w(iB Ryrre2pohding adju@melit byl 1o tdsenaohyldratlighuoxi n- 5yl
c: ) - pnche@esar pavess quehity. prhegytichl-ghipyity ixdi.0is Rgy| - benzam de
hydrochl oride a The active noiety portion (free base)
is theoretically 93% of
4-cyano-N-{(2R)-2-[4- (2, 3-di hydr obenzo[
5.0 mg Tablets

Claim % Input
Ingredient (mg) Wt/Wt (mg/tablet)
Active ingred. micronized *° 5.0 3.33 5.0
Lactose Monohydrate, NF® 76.17 114.25
Microcrystalline cellulose, NF 20.00 30.00
Magnesium stearate, NF .50 0.75
Total 100.0 150.00

The active ingredient is 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide hydrochloride

a: The active moiety portion (free base) is theoretically 93% of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide hydrochloride drug substance.
Actual amounts added are based on the potency of the hydrochloride drug substance. Inputs listed in the
table above are based on the weight of the active ingredient.

b: If the hydrochloride drug substance is not at 100% potency, adjustment to the drug substance input
must be made with corresponding adjustment to the lactose monohydrate input.
c: Includes an excess quantity. Theoretical quantity is 0.075Kg
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1 ,4]dioxin-5yl)-piperazin- 1-yl]-propyl}

- N- pypdi n- 2-yl - benzam de hydrochl ori de drug substance.
wa@edosad2zanount s added are based on the pot encypof/usives/ 009142

hydrochl ori de drug substance. Inputs listed in the )
Exapytle 6: Rppresentptiveymapufastuning divections for represendiiveimmediate release
tabletsgi edient b If the hydrochl oride drug substance is

not at 100% potency, adjustnent to the drug substance

i nAUDispeist tHedadcradbenuhdhydrate srebpanetirpgaliidg cdiulesatintbGuitable

the | actose nonohydrate input c Includes an excess
contgiPsrt i t y Theoretical quantity is O 075KgExanple 6 :

Repr t o

o D TS} LS Rk PRl P Sty wiperavin- Ly
proptyhe N-pyatdis@- ytmandrapddahﬁdractdond@mnro:a ylstably sm@l tumlblanlnosmg bowl.

i nt o sui t.abl ntain
AddA ST RRHET P SorERss oo SRR AT P8 Hengling mixer.
Pi Repa%iths hrevidnd PERR¥D), BIRWddHythe midroB§B@RHe dellulose, through a
hydrochloride into a SU|tany si zed tunbl er m xing
500 lum\tcreemutoaa stablly sw@dttmmhleomlxméowﬂ dpensed | act ose
nono and intg e
or g E’? e (‘Pﬁte g[ngé ﬁé)m TS'tSP I3 %thgl%lﬁ élZ%& tun:t&t)lelP Sfcer ngl. Pass the
remﬁhﬁngQétMﬁatrﬂbﬁdh?&ra&eﬂh}dﬂgﬁsaesoot ih @ugtn atdhe nlim’ingdfo@ﬂn Mix.
into a suitably sized tunbler m xer bow,. Mx 4.
Tr an¥fagh thedlgdang calsulate hepmoap of mafaneslamsstﬁafaé% regluired for the
[ [
batcrﬁr.D ﬁﬂ) gr Al g?rt{ m: Q%e mr't:r)(?né gtgtralggen({o:ﬁgﬁ?%&tﬂg rlr”ln&)%flfgtg & portion of the
bkdmﬁMnlmwbﬂ 5. velgh the bl end and cal cul ate the anount
of nesi um st e uired for the batch. spense .
Ch PRGBS Pt Gagusha SUlth STt Ao daeaiERS Bighgin the mixing
boqu Ml;@nﬂterhrpal BRRryi on of the blend fromstep 4. 6. Pass
pre-m x through a 500 nm screen and into the _
r er?aCnmpgesb trertdendnrom etepi Gasig demtableMompréssiohimaghine fitted with

apPRg s Dm0 REOSR SR S HTIEe TP TEa A P ERar o

t 0@l i Ng,Dd-Gud BB hEAOARE suMIy indpBé&: the Abiish@TkavRisght
and hardness. 8. De-dust, weight check and visually

i nspect the finished tablets What is Cainmed: CLAIMS:
1. A conpound that is 4-cyano-N
{(2R)-2-[4-(2, 3-di hydro-benzo[ 1 , 4] di oxi n-5-yl) -
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pi perazin-1-yl] -propyl} -Npyridin-2-yl-benzam de or
a pharmaceutically acceptable salt thereof in the form
wobkoopaya3dTl es having a nean di aneter of no noreCt/isav05/009142
about 20 microns. 2. The conpound of claim11 in the
Whaf @'CThigdedparti cl es having a nean di aneter of about 0.75
to about 10 mcrons. 3. The conpound of claim1 in the
formof particles having a nmean di aneter of about 2 to
CLAAMSIt 8 microns. 4. A conposition conprising
4-cyano-N {(2R)-2-[4-(2, 3-di hydro-benzo[ 1

, 4] di oxi n-5- vyl ) -pi perazi.n-LsyL] ,-pLopyl o

1. Ny Fempndfdt S BERREN AR 2 4 Eanliae bgpaay pdigin-5-y0-

of ik ¥B#nS1 -y1)-propyl} -N-pyridin-2-yl-b id h ticall table salt
or P o i 2y hepaide e e bl s
- yihpreof petha fonm of articlps legyyng a medn diameter of o meshhanpbeut 20

5. The conposition of claim4 conprising |ess than

abBt % 1 wei ght percent each of dimers of 4-cyano- N
{(2R)-2-[4- (2, 3-di hydr o- benzo[

1, 4] di oxi n-5yi)-piperazin-1-yl]- prapyl}. i

2 N pthediomPQUQ‘i obalhiEn hinybe fern ofRAricRpRAYing Hmewt digppter of about

ong -8 Ch & TH nftcQus > Wherein said diners are sel ected
fromthe group consisting of Formula 7 and Fornul a 8:

Formula 7Fornula 8 wherein R is -CH3, -CH(CH3)2,
3;3 %%eg;%ipogg%ﬁ ¢ g_r!hzg'i_r?ge f6r(1:an2>§ paﬂ%s av(i:rll_ésé mz:'an éarneter of about 2

{ (ZRWoRi § dikdng- di hydro-benzo[ |, 4] di oxi n-5-yl) - pi peraz
i yI}-propy }-N-pyridin-2-yl-amne or a
pharmaceutically acceptable salt thereof. 8. The

oy lggl%qg?s@g&} g%g]lflgs]nz {t-%g?%}%‘ﬁxg;a{?gxg}é%i{%'@?-dihydro-benzo[1,4]dioxin-5-
, 4&g1ﬁ&r&zi§:1y}1k€mpggr

N

RZiyiidin-2-yl-benzamide that is substantially free of dimers

1-yI'T-propyl }- rl&in-z- | -benzam de or. a_ . i
phéfkagm?%cﬁaliygﬁe&éétcﬁm o-bgnzol LA kli@gn-5-)-pigerazin-1-yl]-propyl}-N-

Zoggrgi%tjr\?o?i%%@@efhn?z 3- di hydr o- benzo[ | , 4] di oxi n- 5-

yl)-piperazin-1-yl]-propyl} -Npyridin-2-yl-benzam de

or a pharmaceutical |y acceptabl t thereof. .

5. he composil'tlioln o? cla¥m 4 com%risglgqesséatf-\an eEbout (?? weight percent each of
dimers of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5yl)-piperazin-1-yl]-

propyl}-N-pyridin-2-yl-benzamide.

6. The composition of any one of claims 4 or 5 wherein said dimers are selected from

the group consisting of Formula 7 and Formula 8:

Q 0/___\0 O/_——\O Q
— / N_\.—N/——\N@‘CHZ‘@\N/—\N——/—_N\C =

Formula 7
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10. The conposition of claim9 further conprising
4-cyano-N-{(2R)-2-[4- (2, 3-di hydr obenzo[ 1
WQ 4jodiogesdn- 5-yl ) - pi perazi n- 1-yl]-propyl} PCT/US2005/009142
-N-pyridi -yl -benzam de or a pharnmaceutically
accept abye 't thereof. — A conppsition conprising: \
- {(2R) - 2-[4- (2, 3{ di hydro-Penzg[ |, 4] di oxi n- 5y
| ) - pi per azi -I-yI] r opy gyridi n__2-yl - benzam or™
a ph eut/l—éi\_x acc S%Lt 3 eof \ﬁ\C_Q_CE
in-I- -pro?JyI} N-pyr|d|n2ylamne or a
phar maceutical |y acceptabl e pghliiatder eof ; and
4-cyano-N-{(2S)-2-[4-(2, 3-di hydro- benzo] I , 4] di oxi n-5-y
l') - pi per azi n | -yl']-propyl}-Npyridin- 2-yl-benzam de or

@6%—%1? e ab{(%ﬁ@? ?R'fég 8@%%2&1&2%1%(6}13 O}ZCH;I-@FQCHzCHzCH}

4- cyano- I\I-{(ZR) 2-[4-(2, 3-di hydro- benzo[l 4]di oxin 5-y
| ) - pi perazin-|-yl p i{Nprld 2-yl -be m de
hydr o&ﬁp@ppﬁgo%g@mprlsmg ¥(2 )-2 [Xéll (2,3- d1hydro benzo[l 4]d10x1n -5-yl)-piperazin-

(R 5308 3 ST e e B o

4- cyano- N-{(ZS) 2-[4-(2, 3-di hydro- benzo[l 4] di oxi n-5-y

|)- riperazin-]-yl] 0 ridin- 2-

$ydro Gt i %ﬁé@r&aﬁw&%. oy NG A 2.3-dibydro-

COBBig BRAUN)-Diptratfi OO N-pyridin-2-yl-b id

of sali df %10 %ﬁ )glpSrad hy gr]oﬂ?gﬁe}ﬁ;o Fyrdlf]ltr:ill o}>,< nengan)}ll )eora

pi phatrazalcwtioaw]acqﬁptabwS]altlthqnwﬁ di n-2-yl -am ne; about

0.1 wei ght percent of said

4-cyano- N-{(2S)-2-[4-(2, 3-di hydro-benzo[ |, 4] di oxi n- 5-

91 ) - PARBMPBSioh cmhﬂmsnﬁgmwtv&nd&tqp{s(nsmmzz ylmltyam@emﬁ 4]dioxin-5-

hydrochl oride salt; and a renai nder of

4 ¢anperreip (12K -propy - Nanyzidin- ﬁw&ben@@hé@m z} nl}wn@mﬁwglbyacceptable
alP{}%Fr ?2| n- 1-yl]-propyl}-Npyridin-2-yl-benzam de

hyaroc oride salt. 14. The conposition of anyone of

clains 11 to 13 further corrprl sing at | east one

rel ease rate controlling polyner and at | east agne
16k ganTle gumresitipy of Alaawaf@@h?rcfpmp@éwgr‘% @yang-N-{(2R)-2-[4-(2,3-dihydro-

4- %X%?I Md{léﬁﬁ)s ﬁ) Lﬁbeﬁa%r 2T 91]'}%9}%1} WB%‘?&AI f}ldﬁe%ﬂlﬂldé ora

pharmaceutically acceptable salt thereof.

11. A composition comprising:
4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;
{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-

amine or a pharmaceutically acceptable salt thereof; and
4-cyano-N-{(2S)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl}-propyl} -N-

pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

12. The composition of claim 11 comprising:
4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide hydrochloride salt;
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yl)-pi perazin-1-yl]-propyl} -Npyridin-2-yl-benzam de
or a pharmaceutically acceptable salt thereof, wherein
W(saiod/092307 PCT/US2005/009142
cyano- N\- 2-[4-(2,3-di hydro-benzo[ |, 4] di oxi n-5-y
| ) {(%#)p%r[ iﬁ ihyArg- bﬁ??&l)w}dlowqéwl} sipgrazLy | -YHeoRH Jibyridin-2-yl-
phar maceutical |y acceptable salt thereof is
1eased at rate that is effective to achieve a
maXh—mho-;N -4628- QC@H(@ea’-\dilhadliOdwnad)[ 1 afjdiokind5-yY)-papeyerin-12yl]-propyl}-N-
f IIovvln % st.ration. 16. The dosage form of
eyr&'][lanl)g an loride salt.
4 cyano- N-{(2R) 2 [4- (2, 3-di hydrobenzol
, 4] di oxi n-5-yl)-piperazin-|-yl]-propyl}
lfN- pyTh@cqmﬁoqﬁlorbdmm decompringhar maceuti cal |y

o1 PERUIGL Seifth bt Sl R R seolf BpaibGin-s- -

@E@M&mSQ% qfro@a}m lif|lylpindigg®@ concentrati on at
out 1 to about 10 hours foll ow n% adm ni strati
17 .abputdbk wgisht perert ohpaif rqygno-N-{(25)-2-[4-(2,3- dlhydro benzo[l ,4]dioxin-5-

PR L R gD b B S SRRl

or aaemhmdamfeqatd &aydny-NACEDE M-, 3aiiydi e ereof 1,4 \dived e y1)-

B}PE’S%WOl “ilmromylt Dl-pyridin-2avichengaipide hudrpshloridg #loxi n- 5- y
' )- piperazin-l-yl]-propyl}-Npyridin-2-yl-benzam de
or a pharmaceutically acceptable salt thereof is
t4l ea§bdccanpcrsittce1 Qﬂaayoriesof@ﬂaﬁmstl il v 13 durtteh cemprising holsash one release
concentrat?on th atkli L 0% of .a maxi mal pl asnma
a eqs

cont&sPpee! ‘8%%‘9’“&58’&4 SUG G 8 four s ol | ow ng

adm ni stration. 18. The dosage formof claim17
wherein said 4-cyano-N {(2R)- 2(5 %2 3-di hydr obenzo|
15 4] dAoiqsageﬁoynpompp@naﬁrqyanowi By p[ylk(}m\ﬂ ydrpd:rfmdlgﬁ Jdioxin-5-

t h é/?) e%lp Iagl%rlg lé 2L %)Cﬁ%i@? euc}m? Iz b%n ﬁg org r%nt%cg:utlcally acceptable

ac hhke eerédfaKdrsinl sajdl AB«SY@;O‘NJ-I’{GZRDLZ—M (D&dﬂtydﬁ&lbéﬁzoﬂ-l 4Jdioxin-5-yl)-
about 12 hours follow ng adnministration. 19. A dosage
f orPaR s Y ]-PrpPY -1 im\2-yl-benzamide or a pharmaceutically acceptable salt

{( %Izgregf L?’egéaéfa? atqjaa:ycﬂzgt% {%Q/F achlevela}qlﬁumal sma concentration at

i oXin pi per azi n- - pr opy pyr i
2. )abeiuelnmaihsbdtelb}nom faihlawmﬂg:mmtmts&hﬂign.accept abl e sal t
thereof; at |east one release rate controlling

pol yner; and at | east one organic acid. 20. The dosage

) e . iml i P! WE --.-,-i ro-

{@rm ef 8&5%%8}"01'% dfBlin S WhBShAR Ao N §BIOL2-fU-(BS ihyd

of 4-cyano- {(2R) -
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is released at rate that is effective to achieve a
plasma concentration that is about 50% of said maximal plasma concentration at about 1

to about 10 hours following administration.

17. A dosage form comprising 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-
yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof, wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-
piperazin-1-yl}-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof is released at rate that is effective to achieve a plasma concentration that is about
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2-[4-(2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl)-pi perazin-|-y
[']-propyl}-Npyridin-2-yl benzam de. 21. The dosage
wo evosoef3or| ai m 20 conpri sing | ess than about OPAT/iR100$1009142
percent each of diners of 4-c
{ ( 2RYe of g payimagplasig a%ceagﬁtm 3 ahw. loti abont/] O hayirs, fallgying
n LawhidistrRiogpPY! } - N-pyridi n-2-yl - benzam de. 22. The
dosage ?orm of anyone of clainms 20 or 2 1 wherein said
dimers are selected fromthe group consisting of

rgr rrucjpgeg and For lla 8., For nul a@%uéﬁéwéf_ ‘F‘i(f3-§ihydr0—
W%l)%ﬁyer&hﬁl%ﬂ%{lzwgygﬁmﬁ 9i-Berk8mide or a

vvher ein said 4-cyano- N di hydr obenzol

1 ph]ummaggumpaﬂyylt:c)eppabm'agzthweoﬂgs yelgaspd gtptyte}that is effective to achieve a
&g%(lnggll pgas&ﬁy cionf%ll;aglégp a léoluaﬁ) éagtlgroagj?thgﬁrg flol¥ w1n admlmstratlon.

rat e controlling polynmer, and said at |east one

organic acid are in _adm xture with one another. 24.

tthe dééiag@effemp@mpaﬁygone of clains 19 to 23 that

t
¢ ar iR AR Py B o BT BigRin- 230 b e AR - propy ) N
paidis-2ofl- t&azaimde gaapharacicehitivelly ma:reptabre sah itlderdofcyano N-
{(2R)-2-14- (2, 3-di hy dro benzol |, i oxi n-5-yl)-
pi P& %‘l%eielﬁ‘fsfratﬁr"%tw }ngPIQSWF’d‘P 2-yl - benzani de or
a phaLhimmetiamfl dyg.accept abl e salt thereof. 25. The
dosage formof any one of claims 19 to 23 that
corrprlses about 10 parts of said release rate

nt ' gﬁ (Ii?r;s“gg%) %g%mé!é: an 9atggt§t§] SustﬁPan{laﬁy Pree of c!hmer r%a{t -cyano-N-{(2R)-

“&@4 @:A- d1h§/@'1-’ro3oe‘i{k$[31dl']@mﬁi‘i’ﬁ?—?[)-"plperazm 1-y1]- ropyl}-N-pyrldln 2-yl-
4]d|0X|n 5-yl)-piperazin-I -yl] opyl } - Npyri di n-

2- \penggstideni de or a phar maceut i caI I y acceptabl e salt

thereof. 26. The dosage form of any one of clains 19

to 23 that conprises about 25 parts of said rel ease

2Rt e ThOddsagt ford JTRIAMEID o’mﬂii)rﬁbigu&sﬁhﬁﬂiﬁoﬁt 0fl veAgle percent each of
organi c acid per E)art of sai

{( zlﬂ)lcrg_o[f 4- C(ygncgNd @Wd4dg|§z@m[drocb%nzo[l 4]dioxin-5yl)-piperazin-1-yl]-
4 6 R pyridin2RnBehAZhde, 1-Y!1-propyl}-Noyri din-
> RN pape

e or a pharnaceutically acceptable salt
t her eof . 27 The dosage form of any one of clains 19

2 h r f
520. 3T£e gct)sagg ormI osfea?lygrPeooLtIclalms 88 31 gvhefc’e?lll said dimers are selected from
the group consisting of Formula 7 and Formula 8:

& £
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rel ease rate controlling polyner and about 1 part of
said organic acid per part of said 4-

W@ yas092307 ( 2R) - 2- [ 4- (2, 3-di hydro- benzo[ |, 4] di orRE€TIUS2094$/009142
-piperazin-|-yl]-propyl}-Npyridin- 2-yl-benzam de or a
pharmaceuti cal |l y accept abl ers@hilaghereof. 28. The
dosage form of any one of clains 19 to 23 that
corrprises about 18 parts of said release rate

4 cyano N-{(2R) 2 [4 (2, 3-di hydro-benzo[ |, 4] di oxi n-5-y
|)-piperazin-I-yl]-propyl}-Npyridin- 2-yl-benzam de or
a pharmaceutically acceptable salt thereof. 29. The

§°Sa%efd85a{£0%nﬂef’clgﬂﬁ19(Nh€11e§1 {5%d AL%F/&& 1213{(91353!2 -[4-(2,3-dihydro-

conpri ses parts of said ease rate
Cohsﬁﬂzo 1,4 d@xpﬁﬁ-yfmempaazindbyiU,rperyt}ath)mdeBaﬂd-bgn@and@ or

oy e esRaHly SLop s st themph Bdaiost e apiGr s canpYine
- PhAGRAE lafd kaill lal reRét QRY bt gahRYdcidhird in Zin¥ixtire Ma@rsnd@néthe’
phar fracéut i cal |y acceptabl e salt thereof. 30. The

dosage form of any one of clainms 19 to 23 that

onprj,se ab
28 and R oo ditionm SRS Gy 191,33 i coperisss phow 2fp phout 46
- PhBEY FHZhid- rtereyée] ra&rd@mtbl}lmgdmsrywr And Zboyt Obletbahamtdl@ [arts af said
pharmaceutical |y acceptabl e salt thereof

31.
dog@géwfa@xdmeépaléﬁt} seéﬁé ypne:-Nai (RR)-2d 4@ 32C§h¥4{atben20[1 /4]dioxin-3-yl)-

cy EReE R 3oyt ool (it o prijpgryialy gpmabl s

- ptmﬁeroam n-1-yl]-propyl}-Npyridin- 2-yl-benzam de or a
pharmaceutically acceptable salt thereof. 32. The
dosage formof claim30 that conprises about 50 to

Abouty BfmdRuAly 8he $8I8Esq09 Q?'tﬁﬁsc% 565 about 10 parts of said
contro Ilngg%poFm?r)e?g}ande about S5 t% about 5(.])3’91 F ousal a0

at rdleas tatonentorgagp@ymei ahd dgut Srhaa’tsdﬂ§agle)rgmm@¢l per part of said 4-

c| B AR (FETVASE, RO PR SRR A0 R

abg it dig-1 9l-sdpeathide®r APhaimzdittady ab@p&meosaﬁ tBdrgehi C
acid. 34. The dosage form of any one of clains 19 to

33 wherein said 4-cyano-N {(2R)-2-[4-

opyl }'ﬂ‘k{]&/oqgg di%?rﬂ%?h{-ly éllléjd)fo(?fél s39% 23 Ptha@ %Iﬂéhﬂes ab&}t?Z;?FHans of said

nz am or a ar raceut
acegaisabpite cSr&fdllnﬁg‘lpcﬁlgmér argl aboar bpartsaif said3fganiiecid peayget of said 4-

form of any one of cl ai 19 4
4- éWWONN_&/ X%ﬁ} _(%3Id4hydrrgs benzoh 4] dlox\?f?- ry?I S1p§raalzm 1-yl])-propyl}-N-

pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

27.  The dosage form of any one of claims 19 to 23 that comprises about 30 parts of said
release rate controlling polymer and about 1 part of said organic acid per part of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

28.  The dosage form of any one of claims 19 to 23 that comprises about 18 parts of said

release rate controlling polymer and about 1 part of said organic acid per part of said 4-
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(2, 3-di hydr o-benzo[ |, 4] di oxi n-5-yl ) -pi perazin-|-yl]-pr
opyl } - N-pyridi n-2-yl -benzam de or a pharnaceutically
wa@emepvabt e salt thereof is in the form of parP¢TyUsm05/009142

having a r of no re than about
mi SYaisN 3%”5@%34 32355@(#6&&%30 Laljoxpes- ﬂb-pmeaff%lnyé] prgpyl}-N-
35

oSS St R i sl eper,
opyl} N—pyrldln 2- yI benzanlde or a pharnaceutlcally

%gssggabéq%ggena ofrj]int g?)];%f)fc' %}B ltbce)to;%rtg% B&%{Sésll logfc’ 46 parts of said
m %l@z{h% ratd Gontfd1Bngl PSR ERT Y iﬁo‘ﬁt 1 %Qﬂf of E‘ﬁd Sf gl ciBpek Part of said 4-
37 wherein said 4-cyano-

( 2 cgardi- NyﬂZl&) Bd ib,mdlh)]'djp@;z j 541d19x1p15pﬁb<amewn-i'+l>ﬂll} pepyl}-N-
t
gl e R A D e R

havi ng a nean di aneter of about 2 to about 8 mcrons.

38. The dosage form of any one of clains 19 to 37 )
Fher eThe despee formyod apy Ru¢ pé@ym@. 940 23 that comprises about 5 mg of said 4-

2, I
N e S B e A
of piytidink3+gi-baizbmidece as;ﬁiahnacaﬁtlcaﬂlyelcchmagesélmhmeof. any

one of clains 19 to 38 that is substantially free of
base. 40. The dosage formof any one of clainms 19 to

3319 m?ﬁ@&& ng@fo YrIaPoke @Pélgmissl %thQ'tﬁath%hfﬁrlsé]s]aboIhf mg of said 4-

dosage any one of clains wherein sa
at cb'm:osN @a&) Eéﬂé&éshhyadr&bcmu[t é]dlmmgLSpyiD-pmrazusl-afl] propyl}-N-

t hy. I The
) A e N
controlllng polyner is a hydroxypropyl nethylcellul ose

or hydroxypr og) net hyl cel | ul ose phthal ate. 43. The
s aghe dnsagoforyy Oéucmlmﬁwth@rcem@ng%ﬁ apont 5 waabpubh mg of said at least

rel ﬁlg Fele a[rs‘r'%lt e (6‘onrl}ojr rllgI ) gmglo ar}ﬁneﬁ) {31 al}o)(lg g@ n’%ﬁo;f%g%ll at least one

1058 osage Form®
cI @kg'@ncl&ld_o 43 further conprising at | east one
filler. 45. The dosage form of claim 44 wherein.said
at least one filler is mcrocrystalline cellul ose46.

e dﬁ@&%aé@foﬁn@f cHith ﬁQEatQ:fom‘f)ki%s'%oatQSG & #A3uf 14 JHE f said at least
t east one

conpri si ng
one release rate controlling polymer and about 2 to about 50 mg of said at least one

organic acid.

34. The dosage form of any one of claims 19 to 33 wherein said 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide

or a pharmaceutically acceptable salt thereof is micronized .

35. The dosage form of any one of claims 19 to 34 wherein said 4-cyano-N-{(2R)-2-[4-
(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof is in the form of particles having a mean

diameter of no more than about 20 microns.
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| ubricant. 47. The dosage form of claim46 wherein

said at | east one lubricant is magnesi um stearate. 48.
wdlmsniage f orm of cI ai m 19 t hat conpri ses abput/US200E009142

of said 4-cyano-N

%@L (2T @nsagfdfomﬂé @2}5 prle a{ dlrigss 1919 39| wheseigspid A-gyanoyy{(2R)-2-[4-

o b Bt B 3 Bl v gROB T P enzamice
r atoe aphhrymeeyticalip utceﬁ&btﬁ;sahftheraéfds ai theifernaof phrtielaghaving a mean
further ca rlse ut of filler, and about
n&IWEt?rMnB%‘grﬂ t&’g‘ °‘ﬁ1 e formof claim19 that
conpri ses about 5 ng of sald 4-cyano-N {(2R)- 2-
[ 4- (2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl)-pi perazin-I-yl]
3br opThe ddﬂagyfqmm af-afly yh@eﬁqlamw@ tor37awlphein saideldtyanaiN-{(2R)-2-[4-

LR e Ly VLSO RO TEE, T oG08 VS i
f u ro} H%haﬁ%’@ﬁtio‘é% 28Rt 1tMBered 1 if id the TornPBCpARAYS haWi®k a mean
ri cant . The dosage formof claim19 that

commeé@yfab@lutz ® abguicf miaprp. 4- cyano- N-{ (2R) - 2-

[4- (2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl)-pi perazin-1-yl]

-propyl}-N—pyridin-Z-yIbenzanide or a pharnmaceutically

398: c e prladadlcgagafoﬁmtdfany oh¢ ofdlaiuts 150 3Tovidrein ahld 4 @}aaase {(2R)-2-[4-
pol yner, said citric aci

f u.@ ﬁ@h@mw@wm@g@ RoEIT | Mleop el aiotin-2gpenzamide
REdnt of'”&%aﬁéﬂéég,?ﬁ Jfg i of claim 19 that

I ses cyano-N {(2R)-2-
[4 (2, 3- dlhydro benzo[l 4]d|0X|n 5-yl)-piperazin-I-yl]

rop i din-2-yl be or,.a pharnaceutical |
i ontadidsabdformtabpe SRt 50 ToR S R beBie drbase
rate pol yner, about 5 ng of said citric acid, and
further conprises about 146 ng of filler, and about
40rg ofhd ddsegetomm, of32y ofitiefl deigsgld th3Pwishrein Isaiidrordagid dvad is citric
|ses about 2 ng of said 4-cyano-N {(2R)-2-
3 di hydr o- benzo[ |, 4] di oxi n-5-yl ) - pi perazin-1-yl]
-propyl} N-pyri di n- 2- ylbenzanide or a pharmaceutically

acceptabl e salt thereof; about 92 g% of said rel ease
#1at epBho/dasage oual any age of claiaisd 9cp i vcheaein daidahlpast one release rate

FurbhesnipRyhRER AR tRALLD of filler, and

42.  The dosage form of any one of claims 19 to 40 wherein said at least one release rate
controlling polymer is a hydroxypropyl methylcellulose or hydroxypropyl
methylcellulose phthalate.

43.  The dosage form of claim 42 wherein said at least one release rate controlling

polymer is a hydroxypropyl methylcellulose.

44, The dosage form of any one of claims 19 to 43 further comprising at least one filler.
45.  The dosage form of claim 44 wherein said at least one filler is microcrystalline
cellulose
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about 1nmg of lubricant. 53. The dosage form of any one

of clainse 19 to 52 that is in the formof a tablet.
wodosAvsotdosage form of any one of clainms 19 tRCHBS1002009142

isin the formof a filmcoated tablet. 55. The dosage

4@r m Bhe dosagariony aftsay enp of dpunschigdirfarther GognsisdigRt Jﬁast one

r at is effective to achieve a maxi mal plasma

concentration at about 1 to about 12 hours foll ow ng

adm ni stration. 56. The dosage form of claim 19

wherei n said nmpound is released at rate that is

471 ecThedospee fem ol gl M S GBI s GTed KOt  Siraagmesium

abQt,20% of a maxi mal plasma concentration at about 1

to about 10 hours followi ng adm nistration. 57. A

process conprising admnistering a dosage form

O Sheate Bl i 1651 vy ol s Shag TovaRe-N-(QR)-2-

i's M@Bfﬂlﬁ'}(ﬁé %gniogl Q?I&I%mbl@%{mpm@ } NpPridin-2-yl-

every 24 hours he process of claim57 wherein
saibgnchosdger 4 plvamaselmsmhlm pesepteblg salp theagad; aheonhd) mg of said release rate

appr FX' el %'uY 24 % sald%qt%c%éldhgﬁjd’ Rirth& corr'lafarlses Bk Eb&mg of filler,

4 @Ma@gnmqﬁﬁg5$hﬁnbﬁn(2,3-d|hydro-benzo[l,4]d|0X|n-5-y
|)-pi perazin-1-yl]-propyl}-Npyridin- 2-yl-benzam de or
a pharmaceutically acceptable salt thereof; at |east

e r"?h&‘&‘c?sﬁéé ﬁ)%l% cﬁ%%ﬁl dt‘h&%oﬁﬁiﬁéé‘?&bouﬁ gﬁgﬁfg‘gﬁaﬁﬁt¥aﬁ’iﬂfi\l-{(2R)-2-

organi ¢ acl osition of C

Sutﬁsl(E,Itdlhﬂdrty bénzg1 QIdlds)aﬁé ylﬁalpeﬂﬂzm-tqlﬂmspyl} anpefidin-2-yl-
im®6Q . or claim®6 that is nthertﬁfromof

REPagade or %P%@ége%ﬁl& PECEPIgPIg BN Msrend: %boebﬁ?psdo@gtof §3id release
aC(iQt@ gb%etr GabdliY2 PR d?fsalglc?th%m@oaﬁd)fuﬁgela&%pnses about 94 mg of filler,

conpressing sald conposition for a tinme and under
comddab@nﬂlngﬁéhbnvaﬁfor forma tablet thereof. 64.
The process of claim63 further conprising applying
coating to the tablet.

50.  The dosage form of claim 19 that comprises about 5 mg of said 4-cyano-N-{(2R)-2-

[4-(2,3-dihydro-benzo[ 1,4]}dioxin-5-yl)-piperazin-1-yl]-propyl }-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof; about 150 mg of said release
rate polymer, about 5 mg of said citric acid, and further comprises about 89 mg of filler,

and about 1 mg of lubricant.

51.  The dosage form of claim 19 that compr‘ises about 5 mg of said 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-
benzamide or a pharmaceutically acceptable salt thereof; about 92 mg of said release rate
polymer, about 5 mg of said citric acid, and further comprises about 146 mg of filler, and

about 1 mg of lubricant.

52.  The dosage form of claim 19 that comprises about 2 mg of said 4-cyano-N-{(2R)-2-
[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-

benzamide or a pharmaceutically acceptable salt thereof; about 92 mg of said release rate
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65. The product of the process of claim63 or claim
64. 66. A process conprising mxing 4-cyano- N
w@ ¢@Rp9Ret 4- ( 2, 3- di hydr o- benzo[ | , 4] di oxi n- PCT/U82005/009142

5- I era ridin-2-
o el fscboreafl i i E%f%sp@ et cORBRES PO 32 m of filer, and

| eg8buONRiglo®@aRantr ate control ling polymer; and at
| east one organlc acid, thereby formng a m xture

bl end t hereof. 67. The process of claim66 further

KEma T Reasy 1By o) roe PhF Tin 21 ofiib e PSP Rbrec

process of claim&67 further conprising filmcoating
said tablet. 69. A dosage form conprising: 4-cyano-N-
@4( 2R) The Elqsaggfognmfﬁs}am oge BeplaNsL19 to 53 that is in the form of a film-coated

g;g |n 5-yl)-pi perazin- 1-yl]-propyl }-Npyridin-
énzam de or a pharnaceutically acceptable salt
thereof; at |least one filler; and at | east one

Iubrlcant 70. The. dosage forn1of cl aim 69 where

%\I d 4h %g}%ﬁqge @nqqu:@mzlq)[ %hqrgln:;_a{g}' qumogg@ ﬁ;zr@teased at rate that 1s

4L tg achiéld a P‘LRﬁﬁaﬁ ha{énla b %en%ﬁ@ﬁ( b4 ﬂb‘fx{’y td eﬁJoﬂf £2 ¥ours
I-benzan1 e or a armaceuti cally acceptable sa
thébbmﬁmgadnhﬁﬂunmned. 71. The dosage form of claim 69
mherein said 4-cyano-N- {(2R)-2-[4-(2, 3-di hydr obenzo|

, 4] di oxi n-5-yl)-pi perazin-l-yl]-propyl}-Npyridin-2-y

56 benzpeiickagOtorm mmﬁér&@ sEn\ﬂ &%ﬁ%ﬁh@ bl Blea@ldtat rate that is
thereof is I'n the formof particles aV|n% a mean

di ®fsctave tofachigverpplasmh aﬁn@btsmomt@aw\s eban $079of amneximal plasma
dos%ﬁceyﬁ ﬁcgpj( gtfaﬁogta%{n aag) e 0 (teulr? foSIIS(l)IW(ilng4 a(ermls?réﬁJén.

, 4] di oxi n-5-yl)-piperazin-|-yl]-propyl}-Npyridin-2-yl
-benzan1de or a pharnaceutlcalkﬁlacceptable sal t
ﬂ}er eOfPrpeess porapresinGAGMiBistesHIEts dasage feaviaaeprdingdaany one of claims 19

qggggg &LHQRBUt 20 mcrons. 73. The dosage form of

clarm erern said

4-cyano- N-{(2R)-2-[4-(2, 3- dihydrobenzo[

|, 4] di oxi n-5-yl)-pi perazin-|I - -propyl }-N-pyridin-2-y
p8-penFAnPgecssof slapRay n%&é«ml ﬁ@§|dp§ﬁgaé@érb%5aa§ngm§f§rqd to said mammal
t hepgRkithstelydnbb BvdrPpihfirspar ticles having a mean

59.  The process of claim 57 wherein said dosage form is administered to said mammal

approximately twice every 24 hours.

60. A composition comprising:
4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;
at least one release rate controlling polymer; and

at least one organic acid.
61.  The composition of claim 60 that is substantially free of base.

62.  The composition of claim 60 or claim 61 that is in the form of a dry blend.
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di aneter of about 0.75 to about 10 mcrons. 74. The
dosage form of any one of clains 69 to 73 wherein said
wd2eyarseN- {(2R) - 2-[ 4- PCT/US2005/009142
(2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl)-pi perazin-|-yl]-pr
opyl} N-pyridin-2-yl-benzam de is present in the form
& Ttah (%rsé)&mé]%‘iéu% &Ql(ﬁn% d &mﬂ&%cﬂ%@gﬁn{g‘%%QBn@BYCImms 60 to
one of ‘clal s is substantially free of
basﬁé and @omptessidp szid eompesitio fanytininandoindet eonditi@e effective for form a
v@ in said at least one filler is a blend of
m' BVENLEYr 11 ne cel lul ose and lactose. 77. The dosage
formof clains 69 to 76 wherein said at |east one
| ubricant is magnesium stearate. 78. The dosage form
ot anVhoprecess of Claim3 darthes compyipiag @pplyyw aaungtpahe taklet.
{(2R)-2-[4-
(2, 3-di hydro-benzo[ |, 4] di oxi n-5-yl ) -pi perazin-l-yl]-pr
6ny! } The pdietiofitt-prbcd3e b2 élintl 63 of clainpbar naceuti cal |y
acceptable salt thereof, said at |east one filler, and
said at |east one lubricant are in adm xture with one

ggoggﬁt %%2% c }r.ET&I sgxgi%g %Qr g@ﬂ{ {;%Rg-ﬁﬁégg 39clliﬁi/(ﬁ'8‘—bgﬁzo[l 4]dioxin-

S aﬁdle-piﬁemzuahdfl atropiy1 } ON- jbytldnnabylslberﬁamafetcs aqjhaﬁmwutlcally acceptable
| ubrj part of said 4- cyan [\I—
{( gp;})t r i %t éeagt ey LFRLs rBWBFf‘Z ing po mer; and at least one organic acid,

4]tﬁ’ér6’63} R d mBtRev&idhéressy! 1 - propyl } - Npyri di n-
2-yl -benzam de or a pharmaceutically acceptable salt

thereof 80. The dosage formof any one of clains 69

hat t f | :
i SBros &8 T aleiE Bt s5mArP Rk sipBlssinh Shif blspd oy ajime and
4- Qm_aacz:_ohhiti{)ﬁs?ako_zwé% fotm3r dbleygherobenzo[ 1
, 4] di oxi n-5-yl)-pi perazin- 1-yl]-rropyl}
-N-pyridin-2-yl-benzam de or a pharmaceutically
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of said filler and about O 15 parts of said |ubricant
er part of said 4-cyano-N-{(2R)-2-[4-(2, 3-

hyd'?‘di%@‘i’zfe{m CHPBI'YREN- 5-yI ) - pi perazin-1-yl]-propyl}

- N, 742! e
acélg t ag @3‘ Phgr %m%en %[Hhﬂglggg‘ey?f‘ﬁ# ¥Zlg_r%))’ LI-propyl}-N-
pyredind- ﬁib&nzmmﬂ@ ot mpliz&ntabattlcakhyrpxrqesmblealab tiierdof8 parts

of said flfleer aHd about 0.75 parts of said |ubricant
peratg3 ptongdilleniad 4 cyano- N-{(2R) - 2- [ 4- (2, 3-

at least one lubricant.

70.  The dosage form of claim 69 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]|-propyl}-N-pyridin-2-yl-benzamide or a

pharmaceutically acceptable salt thereof is micronized.

71.  The dosage form of claim 69 wherein said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-
benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a
pharmaceutically acceptable salt thereof is in the form of particles having a mean

diameter of no more than about 10 microns.

-47 -



di hydr o- benzo[ |, 4] di oxi n-5-yl ) -pi perazin-|-yl]-propyl}
-N-pyridin-2-yl-benzam de or a pharmaceutically
waemeptabt e salt thereof. 83. The dosage f or m pET/E83005/009142
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ph rnaceu%kﬁalh%?acce table salt thereof. 84. The

do éf’gﬁléet?r Bt XFPCEHE of clains 69 to 78 that

conprises about 0.1 to about 2.5 ng of said 4-cyano-N
{(2R)-2-[4-(2, 3-di hydro- benzo[ 1

731] di Bt dosBgy formpifisimzAidwhereipispid 4rexapgty- {(2R)-2-[4-(2,3-dihydro-
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85dt41ilaqterc<tfr?’b9'ﬂtsoe%5 Qrbaut I METeRS. of said at | east one

| ubricant. 87. The dosage form of any one of clains 69

to 78 that conprises about 0.1 ng of said 4-

T/yan OF I ddsﬁgé foi.’m[o@ -afy pode df dflyldrstﬁgaeWZO{/lhe,réhh dald>dl-<rya50-)NI ){(2R) 2-[4-
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f iSitetbn®in B8 3Sin SN ﬁydlrécﬁl'loncﬁ%gltabom 0.75 ng of said
at ' east one lubricant. 88. The dosage form of any one
of clains 69 to 78 that conprises about 0.5 ng of said

TS o Bl dPsat o 2 pECBReY GTGRE Segypigipfee of base

2-yl -benzam de or a pharmaceutically acceptable salt
t hereof; about 148 ng of said at |east one filler, and

Hbout Tlee ¢®agﬁgf0®m of ghyl oag of daigns G9rfe TSupareaseid agastpme filler is a

do%ﬂ:% of %ﬁ}/rﬁ%%ﬁulg an(fal C 69 to 78 that
nprises a sal cyano-
N-{(2R) 2- [4(23d|hydro benzo[l 4] di oxi n-5-yl) - pi per

azin-1-yl]-propyl}-Npyridin- yl "benzani de or a

‘Phar nbleedspgaforip ofclaaps 4B IR76 yb?retrh@#(b@tfleasaawwbwglt Hgmagnesium
of &ai¢k at least one filler, and about 0.75 ng of said

at “l'east one |ubricant. 90. The dosage form of any one

of clains 69 to 78 that conprises about 2.5 ng of said

cyang- . .
ﬁ- bR) L @&?%@fogmcﬂf AU PBE BEHZEI 6 4P di7oxhereB S - gapei2(2R)-2-[4-
| N2, 3-dihylar b0 1,4 1dM A 5Y Npiperazin-1-yl]-propyl} -N-pyridin-2-yl-benzamide
or a pharmaceutically acceptable salt thereof, said at least one filler, and said at least one

lubricant are in admixture with one another.

79.  The dosage form of any one of claims 69 to 78 that comprises about 15 to about 300
parts of said filler and about 0.1 to about 3 parts of said lubricant per part of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl}-N-

pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

80.  The dosage form of any one of claims 69 to 78 that comprises about 297 parts of said
filler and about 1.5 parts of said lubricant per part of said 4-cyano-N-{(2R)-2-[4-(2,3-
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2-yl -benzam de or a pharmaceutically acceptable salt
t hereof; about 146 ng of said at |east one filler, and
wW@bwenoBo75 ng of said at | east one | ubricant.pr@USIHNE009142

dosage form of any one of clains 69 to 78 that _
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the Torm ata The dosage form of” any one
of diblydiontsenGe[ 1t4]d@Rirt-frat)-piperazintlhg]-poypyl joN-pyridin-2-yl-benzamide or a

filmcoated tablet. 94. rQcess conpri sing
adRRFTREA{ticA ﬁccaﬁgglﬁéalﬁﬁfeﬁ‘?o ccording to any one of

clains 69 to 93 to a manmal . 95. The process of claim
94 wherein said dosage formis admnistered to said

&armmelhealppagedormoé pyy ond efeclaims 6 1018 Hea cempOss alppret 148 parts of said

process .0f claim 94 erein.sajd dos f.or m.i

naifift Sudpall §o bt Aarur Bl Pt nat s F BSR4
eV gihy deddbdaao15418i6xinAS 0P hiih ARy 13-9rapyl S NAgridin-2-yl-benzamide or a
4-cyano-N-{(2R)-2-[4-(2, 3-di hydro-benzo[ I, 4] di oxi n-5-y

)P rg@@%Cﬁﬂya%ﬂeytabkcﬁpW}ermiri di n- 2-yl -benzani de or

a pharmaceutically acceptable salt thereof; at |east

one filler; and at |east one lubricant. 98. A

830N CHictdosagecformoif snyngne ¢ffadamalbOud 78 it comphrgtabdutrti§ parts of said

- Esipdnbpp iR party of spi! WPRFARY BPCRERRS814 4 By ON (2R 2 14-(.3-
Y| rlResazbLdaiche PEOMbrh AV Bdby B Kl R 4171 benzamide or a

or a“pharnaceut’ical | y acceptabl e sal t "t’her€of ;
abpbarmbdutically bavgptabEGalrthepdofat | east one filler; and
fromabout 0.5 to about 1.0 ng of at |east one

l'ubricant. 99. The conposition of claim97 or claim98
dahat Tie ®dbsd RAhiohhy ofd 6-:18MsB896 78 that comprises about 0.1 to about 2.5

mg of said 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-yl)-piperazin-1-yl]-
propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof.

85. The dosage form of claim 84 that comprises about 80 to about 150 mg of said at least

one filler.

86. The dosage form of claim 84 or 85 that comprises about 0.75 mg of said at least one

lubricant.

87. The dosage form of any one of claims 69 to 78 that comprises about 0.1 mg of said 4-
cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl}-propyl}-N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof; about 149 mg of

said at least one filler, and about 0.75 mg of said at least one lubricant.
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100. The conposition of any one of clainms 97 to 99
that is in the formof a dry blend. 101. A process
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tabl et thereof. 106. The process of claim 105 further
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or cwneﬁ&ﬁﬁ?&@e%_{‘}-@a%dwyé% prabl-dldioam->pispigiezin ogll-propyl}-N-
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di eatd atleast one filler, and about 0.75 mg of said at least one lubricant.
5-yl)-piperazin-l-yl]-propyl}-Npyridin-2-yl-benzam de

or a pharmaceutically acceptable salt thereof. 109. A

RNOMoRAokR form of any one of claims 69 to 78 that comprises about 5.0 mg of said 4-
4- cyano- N (2R)-2-£ 7(2-hgdroxy-2!37d|hydrp-benzo[l,4]
di eyana=-%-{(2R)-2-[4-(2,3-dihydro-benzo[I,4]d1oxin-5-yl)-piperazin-1-yl}-propyl}-N-
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1-yl-propyl)-Npyridin-2-yl benzam de or a
pharmaceutically acceptable salt thereof. 111. A

roc rd si 1 N [ r g
R L e R
conmposition conprising a conpound according to any one

f cl ai 107 1
9%. ¢ T%{ergﬁasag% fo%rg o% ar%} oﬁrﬂet of claims 69 to 92 that is in the form of a film-coated

tablet.

94. A process comprising administering a dosage form according to any one of claims 69

to 93 to a mammal.

95.  The process of claim 94 wherein said dosage form is administered to said mammal

approximately twice every 24 hours.

96.  The process of claim 94 wherein said dosage form is administered to said mammal

approximately four times every 24 hours.
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| east one release rate controlling polyner, and at

| east one organic acid. 113. A dosage form conpri sing
wa@2emsnomsond according to any one of clains 107P¢DUIN05/009142

at | east one release rate controlling polymer, and at

NeastA 6HEPSH YANFUNRIETIRE:

4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[ 1,4]dioxin-5-yl)-piperazin-1-yl]-propyl} -N-
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt thereof;
at least one filler; and

at least one lubricant.

98. A composition comprising:

from about 0.5 to about 5 mg of 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable salt
thereof;

from about 140 to about 150 mg of at least one filler; and

from about 0.5 to about 1.0 mg of at least one lubricant.

99.  The composition of claim 97 or claim 98 that is substantially free of base.

100. The composition of any one of claims 97 to 99 that is in the form of a dry blend.

101. A process comprising providing a composition according to any one of claims 97 to
100 and compressing said composition for a time and under conditions effective for form
a tablet thereof.

102. The process of claim 101 further comprising applying a coating to said tablet.

103.  The product of the process of claim 101 or claim 102.

104. A process comprising mixing 4-cyano-N-{(2R)-2-[4-(2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable
salt thereof; at least one filler; and at least one lubricant, thereby forming a mixture blend

thereof.

105. The process of claim 104 further comprising compressing said blend for a time and

under conditions effective to form a tablet thereof.

106. The process of claim 105 further comprising film coating said tablet.
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107. A compound that is 4-cyano-N-{(2R)-2-[4-(8-hydroxy-2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable

salt thereof.

108. A compound that is 4-cyano-N- {(2R)-2-[4-(3-hydroxy-2,3-dihydro-benzo[1,4]dioxin-
5-yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable

salt thereof.
109. A compound that 4-cyano-N-{(2R)-2-[4-(2-hydroxy-2,3-dihydro-benzo[1,4]dioxin-5-
yl)-piperazin-1-yl]-propyl}-N-pyridin-2-yl-benzamide or a pharmaceutically acceptable

salt thereof.

110. A compound that is 4-cyano-N-(2R-2-piperazin-1-yl-propyl)-N-pyridin-2-yl-

benzamide or a pharmaceutically acceptable salt thereof.

111. A process comprising administering a compound according to any one of claims 107

to 110 to a mammal.

112. A composition comprising a compound according to any one of claims 107 to 110, at

least one release rate controlling polymer, and at least one organic acid.

113. A dosage form comprising a compound according to any one of claims 107 to 110, at

least one release rate controlling polymer, and at least one organic acid.

-52.



