CRYSTALLI NEFORM OF A 442-(2- FLUOROPHENOXYMETHYDPHENYLI Pl PERI DI NE COMPOUND
BACKGROUND OF THE | NVENTI ON FI ELD OF THE | NVENTI ON The present invention
rel at es twoaormmseddocrystalline formof a 4-[2-(2- PCT/US2009/064306

f | uor ophenoxynet hyl ) phenyl ] pi peri di ne conpound, which has activity as a
serotonin (5- HT) and norepi nephrine (NE) reuptake inhibitor. This
invention also relates to pharmaceutical conpositions conprising the
crystalline conpound or prepared from such conpound, processes and

i nternedi ates for preparing the crystalline conmpound, and nethods of using
such conmpound to treat a pain disorder, such as neuropathic pain, and other
ail nrents. STATECF THE ART Pain is an unpl easant sensory and enoti onal
experience associated with actual or potential tissue danage, or descri bed
in ternms of such damage (International Association for the Study of Pain
(1 ASP)s, Pain Term nol ogy) CKIP$PALEINEI FORKM ©FSAS-Reypond acute pain or
beyond the expected tine Tor an Ttnjury 1o heal (Anerican Pain Society.

"Pai n Control HLUOROBHENXY VHyEH¥EH P PARERIBINENAONMIAUND: pain is
pain initiated or caused ' j a}ﬁr nction in the nervous
system Peri pheral neurop?ﬁ@%@%%%gcpﬁ?gg e%ﬁ@ﬁfesion or dysfunction
af fects the peripheral nervous BMsi@nTanthwasnional neuropat hi c pain when the
| esion or dysfunction affects the central nervous system (|l ASP). Several
types of ther dpewresentigestion gelates tr ¢ vowal grysalmetforn peat-[Addr opat hi c pain
inclugjyn I 2] 1.Ce i I :

nor epy nopie Ao R PhE i Yo BRRESTRN Rog ALY A0) Bin o
gabapent iHT )and nprepgaphtinc)NE tropptalad inhibétor al'nie invandorogsoiddhtagoni sts (e. g.,
nmor phi ne, oxycodone, net hadone, | evorphanol .and trangdol).

4- 2- (2, PPETHCPYLGOr SPPRSHERY ﬁ‘é@ﬁwljl%HE@rﬁYﬁtiHlB%P‘?fHP%gﬁ o BEPRIHEP R EY n,

i nhi bi t's LRGHRLBERKEOIn PRIBMEEHRL QY e @Rfho IR GREMRRBLOHMBoA, Bididi ng to

t he serotonin and norepi nephrine transporters. en preparing conmpounds for
| ong t er mah@isadesiagduchhemppued & irer aphaar drswdert swhlas nomppsthici pans andd
formuatigns,.it is often desirable to have a crystalline formof the

t her apeu®T AYBRRSt hat i s neither hygroscopic nor deliquescent. It isalso
advant ageous to have a crystalli nerd@iomihatrthas a rel atively high nelting
point (i.e. greater than about 1500C), which allows the material to be
processed, forPagxianpuaplepiant swhborgdnd ainprenal cxpagisnes esaediatgd pothpetiat oion.

Accor di n%loye’ntigl t{]sgl?edda%)l(a{gse:[ 5 (Ie(gél‘ibaédsl}l ?e%% 'of such damage (International Association

for the Study of Pain (IASP), Pain Terminology). Chronic pain persists beyond acute pain
20 or beyond the expected time for an injury to heal (American Pain Society. "Pain Control in
the Primary Care Setting." 2006:15). Neuropathic pain is pain initiated or caused by a
primary lesion or dysfunction in the nervous system. Peripheral neuropathic pain occurs
when the lesion or dysfunction affects the peripheral nervous system and central
neuropathic pain when the lesion or dysfunction affects the central nervous system (IASP).
25 Several types of therapeutic agents are currently used to treat neuropathic pain
including, for example, tricyclic antidepressants, serotonin and norepinephrine reuptake
inhibitors, calcium channel ligands (e.g., gabapentin and pregabalin), topical lidocaine, and
opioid agonists (e.g., morphine, oxycodone, methadone, levorphanol and tramadol).
4-[2-(2,4,6-Trifluorophenoxymethyl)phenyl]piperidine, described herein, inhibits
30 the reuptake of both serotonin and norepinephrine by binding to the serotonin and
norepinephrine transporters. When preparing compounds for long term storage and when
preparing pharmaceutical compositions and formulations, it is often desirable to have a

crystalline form of the therapeutic agent that is neither hygroscopic nor deliquescent. It is
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non-del i quescent form of
4-12-(2,4,6-trifluorophenoxynet hyl ) phenyl ] pi peri di ne which has an
accept ablwol2ewdlsesp hygroscopicity and a rel atively hi girCraiSeeoa®64306 nt .
SUMMARY OF THE | NVENTI ON The present invention relates to a crystalline
hydrochl oride salt of 4-[2-(2,4,6-

trifluoro he oxymnet hyl ) phenyl ] |per di ne. One aspect of the invention
rel ates LHOFAGUHEALRUS ?Od}avwé&SE %ﬂeﬁ%thaﬁr W%@l@vdhlg RHEROLL £ of

4-12-(2, ér&ftérrthafnl SRUOPIREOMIE] QYd\f)sotlﬂg%lte]rfé'l REG dﬂb&‘é%sed 'For%&@mgféb()d' ment, a

process for preparing a crystalline hydrochlori salt of 4 2,4, 6-
trifl uor ophenoxyreithyit pighdphi qscpmpodiiore Sowpdinglysa néel ea:useqc@r afstabha)
treating a %Eroch

o o 50 pop Gt e Lk g1t vrmphngrgaptha pheny Tpineging i e and

ethang taf acQpRILR! lév@l'o?%?}gﬂé%édibﬁblty%d%%ﬂahﬂélyIhigh@hélﬁﬁg pémystal l'ization; c)
isolating the resulting solids to t he crg}stal | Tne hydrochl oride salt

of the invention. In anot h&UMMAB&n@EtTHE H}WE AY@Nal | i ne hydrochl ori de
salt I's furt he'Irheg)re ¢ rg en%o Q I 5eop t?ﬁl ¢ by 5‘%0%‘@%18 %tlﬁjofcéﬁg){zei E.

di ssol ution; cry s on, ésul ting

solids i sﬂﬂadmgh&loxyrhahgl)pMyqpfpsﬁuahb| ne hydrochl or| de salt of the
i nvention. Another aspect of the invention relates to a process for

purifyi ng 4- [ 2neasnccsof thejipyongen priepvioyreeassas fonapasi aaritdiine. 1n one
nbod d d |
of a5 BldrgeRloRdPLAE A LT A o e R A Dl LG 2T o™

al so r el ambsdincenpragaucdss farpegariad alvyystdienliekteddaticdel of Hh2d2 Hé-ei n. One

aspect of .the invention rel at s. to,a pharnaceutical c 05|t| on conprising
a phar rraéféﬁ‘t“?reﬁl”l‘q“?x}é}%gﬁlt)%ltﬂné RigeRdias C%HI%S&%@N a??é {2 Bchl or i de sal t

of 4~ 1 2- (igafbofroritt Ll oL ORNERHTBSBYAIRESAYMY BHRESIBIHRRYnSUSH &RTPOST i ons

may optionally contain other active agents such as anti-Al zhei mer' s agents,
antico nv uketatetasd cthanolde pompktmdissolEion; b) Rmtikg tsofficcs C@g@ﬂt@tlommallsolatmg

ser ot nor nephri ne. tak i.nhi bi t non er.oi d

o e SRR SR 8 Tk R RS P Rledide R T i e in S ngtishi o s
opi oi d aRhMIAMhSk &hlS%@sMﬁﬂ&lgrdmmrmlsﬂlt [ ERphake tfdﬂfUdMlEMs@roFQ@l Wid C hannel
bl ockers, synpathol ytics nmbi nati ons thereof. According in yet

anot her mé@ completredipselision; orcookedgin affaeicevtalizationoandds theirevl T@&hﬁﬂhﬁ%es t he
crystal | '{Zﬁ (ﬂo yy1 dtﬁé‘frgt%)tﬁl‘f%”%' &%chl%‘ni a?%oc%tﬁg}nv\éﬁt ggent, and a

phar maceut’l acce e carrier, er aspect of the -?-invention
relates to a @Qfﬂﬂidﬂatpe@ﬂoﬂlhe askhiveh ROBARLE 2 peeUTRy fos podfyined ¢2yB4akl i ne salt

of t h2eO trifluorophenoxymethyl)phenyl]piperidine. In one embodiment, this process comprises
forming a crystalline hydrochloride salt of 4-[2-(2,4,6-trifluorophenoxymethyl)phenyl]
piperidine. The invention also relates to products prepared by the processes described
herein.
One aspect of the invention relates to a pharmaceutical composition comprising a
25 pharmaceutically acceptable carrier and a crystalline hydrochloride salt of 4-[2-(2,4,6-
trifluorophenoxymethyl)phenyl]piperidine. Such compositions may optionally contain
other active agents such as anti-Alzheimer's agents, anticonvulsants, antidepressants, anti-
Parkinson's agents, dual serotonin-norepinephrine reuptake inhibitors, non-steroidal anti-
inflammatory agents, norepinephrine reuptake inhibitors, opioid agonists, opioid
30 antagonists, selective serotonin reuptake inhibitors, sodium channel blockers,
sympatholytics, and combinations thereof. Accordingly, in yet another aspect of the
invention, a pharmaceutical composition comprises the crystalline salt of the invention, a

second active agent, and a pharmaceutically acceptable carrier. Another aspect of the
-



invention and a second active agent. The crystalline salt of the invention
can be fornmul ated together or separately fromthe additional agent(s). Wen
f or mul at edlozeparsed3el y, a pharmaceutically accept abl e carcirars200apedses
included with the additional agent(s). Thus, yet another aspect of the
invention relates to a conbination of pharnmaceutical conpositions, the
conbi nati.on conprising: a first pharmaceutical conposition. conprising the
cryst al | iRENEAR FeIfFs ©OHeCAmRIBHIONSH agtivg %eﬁﬁsf%npaﬁa}gﬁﬁe é{yﬁaﬂmsgﬁ Sgglé"pt abl e

carrier; jandign $RELILRPFETRGEEA Rk FRIMARI Ll (AT IROMPE RGN Be SSERRMMACT T Ve
agent and a second pharnmaceutically acceptable carrier. The invention also

rel ates tiegethciot saperutay iongths udditipha rageseiit Weh foongasd sépardslyfor exanpl e
AU A O A AR W R s
4- [ 2- (2, 4cbanbitich hsRcopNas ax AR akdihe A)blpiRebh df parkasseissles ser ot onin

reupt ake "i nhi bi tory activity and norepi nephrine reuptake inhibitory

act i vi t y.compesitipyss thel dombénatipd comhiiping defisshpharppcquitical copmpeitiod compasipect ed
to have the sane [vity.and.thus, t tid) t her apeut,i ¢ agent
for o1 eat iy eUrERt LOLGY BRI RS BRMBalasi Ry b UERERSH Y, 2270

by the i rb¢dddiphamnatutidaécsepsitun dongiidingra debendutiephpaphnd Beedohdansporter.
Thus, one aspect of the invention relates to a nethod of treating: a pain
di sor der Pha@rcawicaly pegeatabiccanast The imeptigmplap giles to dahsadainipe saehsor der

such . b . : ety

di sor der @gﬁaecnt %ﬁéﬁhﬁg;oﬁ@#@%éﬁgﬁ tllé{\%]ihtgllftglé ggbl;[ 8@%?&8ﬁiggm ??g\%ﬁ I sorder

such as denmpoiitiens &t sgmsatepharmayeuticglahipoeinioas. chroni ¢ fati gue syndrone;

obesity; or vas tor synpto assocgi ated w th nmenopause, conpri sing
adni ni steri ng%t’ @r@r“pétTF]éH TOQH%%VH‘_ST‘;\X@PE%Hy\r{\fyllﬁpge@@tﬁowsﬁﬁﬁﬂﬁfon&’f the
crystall 'raﬁyt%m%g?rodfcti{zi%eaﬂM&F}%ih%ﬁnX@éup@dkgtiﬂ]ﬁBit%?I%ﬁ&it;ﬁ?fT_ﬁehe I nvention

relates to the use o the crystalline conpound of the |nvent|o'n‘for t he
manuf act yrstalinotediredientcsalt o6 hecéanpopnfl oy exphetcdemivhvadhaseancdfctivedaedinent s

useful. for treating.pain di sorders ressi ve di sorders, .affective

0 eortor s S GifGar s B Pacel RO SRR AGHT A S prer s
stress UldigoadcY thad &ordatdiiesiCBe ift@itibh BF i kbdnSeit/ONhOnsRpRkplked N a nmanmmal ,
or for inhibiting norepinephrine reuptake in a mammal . G her aspects and
enbodi meritagsperter. hEhusngrenaspest od the igveios seldteh &r @ mgthopRIf BEADRSERRPTI ON OF THE

DRAVY NGS o84 M3t ARR Bl BIEo DR L USIHER0N R0t HRRLZHESOY
depression; an affective disorder such as an anxiety disorder; attention deficit hyperactivity
20 disorder; a cognitive disorder such as dementia; stress urinary incontinence; chronic fatigue
syndrome; obesity; or vasomotor symptoms associated with menopause, comprising
administering to a patient a therapeutically effective amount of the crystalline compound of
the invention.
Yet another aspect of the invention relates to the use of the crystalline compound of
25 the invention for the manufacture of medicaments, especially for the manufacture of
medicaments useful for treating pain disorders, depressive disorders, affective disorders,
attention deficit hyperactivity disorder, cognitive disorders, stress urinary incontinence, for
inhibiting serotonin reuptake in a mammal, or for inhibiting norepinephrine reuptake in a

mammal. Other aspects and embodiments of the invention are disclosed herein.

30 BRIEF DESCRIPTION OF THE DRAWINGS

Various aspects of the present invention are illustrated by reference to the
accompanying drawings.
FIG. 1 shows a powder x-ray diffraction (PXRD) pattern of the crystalline
3-



FIG 1 shows a powder x-ray diffraction (PXRD) pattern of the
crystal l i nehydrochl oride salt of

4-[ 2- (2, WO6-20r0/dsSbasor ophenoxynet hyl ) phenyl ] pi peri di ne. FPGI/UZ28000M30&
differential scanning calorinmetry (DSC) thernograph and a thernal
gravinetric analysis (TGA) trace. FIG 3 shows a dynam c noi sture sorption

(DVS) profile, FIG 4 js a mcraographic image. FIG 5 1S a mcroscopic

i mge of %ad@ﬁhl_@ﬂé%ﬁlt eﬁ@&%—éﬁf},gﬁ%mre@@neﬁ RPpPRSy BpipeHEng- “Phi s
i nventi o RFFOKERS cAnFYSIAHhIREONE ARG R pdend altherRfal frak Rndtde Sndysis |
trifluorophenoxynet hyl )phenyl | pi peri'dine. "Surprisingly, "this crystalline
conpound (hGa) een Fléuddhnes atdyndeicdedibigreemcnn, (DS rprafien FGpdsea t o

at nospheri.c_noi sture. Afllgiété'.onal ly, this crystal lti nﬁ conpound has an
accept abl"@PPEVEM GM¥§ gt oS copit M EIPSamd” " Hgh B TRg™Boint . The single
crysta of the drug mpjrerall &reRESPRIBTRONOIOEHENMNG VM ry (P2i C space
group), with the followng unit-cell parameters: A=C=90, B=104.5950 ' a=l
1.631 A, b=7. 04 invention pragdesm crviplliae hpdroghlondnspliad bl@-(2i4H+ ed by t heory,
based upqngt he Xr rystal |l ographi.c data.. th rystalqis beljeved to be
pur ¢_ar o PRE R ERATRicnIRBETYSe SR IS, B B ual <dpb s o
t he wat embcacfoupanoytofbralclifudstert & chl Mihicn ¢epdscdi 8 atghobpterichedis@te. mot i on
paranmeters of the atonms and overall observed structure factors. Thus, in
one enbodiddiinally fhiscryssaling ¢omepaypd har# #icepfabls dgvicl of hugresgopigity agd a
triflypr %pgheﬁ%ﬁglgg | ) phenyl ] pi peridine may contain a certain anmount of
water that“i1s a rbed on the surface of the crystalline material or forns
part of the crhhstsalgld ergstsitafuld diug mdlecubnexhilststa mohaol inerdyoahamntP2,€ he
crystal line hydrochloride salt may contain an anount of water ranging from
about 0. 2pawcgrowp)awvlythedfoBowingounitadtellipgraarsers badCoM0% Be164.983%la=subBhce; and

par 1 oul 2 Yengaarirent 2 ot ha- APyt apt el B BRAED pluetl P priEIetn { om

about 0. 25y ¢9stabeuthpiic G8a it es/saf isirtieveditbat bl FoRa the Hatdrivgoledysid | | ne
structure; and in another enbodi nent from about 0.30 to about 0.40 noles.
In onk eXRhvRaF GONdeHs o atstmined Siog he avails OGeuona fagior ésthefunifee usige dicent

for ever .

42125 (5, AL Bl Pl sfihs poms and syrplLoBasry s WCRUSISIR o f de sal ¢
DEFI NI TI ONS Withns,desa¢ tinbodiniche tieonpanltids hy drociosdd satins 4-[2eChiogls and
processes of the i nventhilggﬁ tﬁe, followng terns have the fqll ow ng. neani ngs
unl ess otHBreiPRReNPRYNeEY doheny| H‘fl’?’il‘é)‘ﬁ%lmay coniain A eitapdBpYt of WAt g ar

forms " a,hsorBalf orffid s'l'utfgt%nofitﬁ@&yggllihg $naterial or forms part of the crystalline structure.

20 In one particular embodiment, the crystalline hydrochloride salt may contain an

amount of water ranging from about 0.2 wt% to about 0.8 wt% that is absorbed on the
crystal surface; and in another embodiment from about 0.4 wt% to about 0.6 wt%.
In yet another particular embodiment, the crystalline hydrochloride salt may
contain from about 0.25 to about 0.50 moles of water that form part of the crystalline
25 structure; and in another embodiment from about 0.30 to about 0.40 moles. In one
exemplary embodiment, there are about 0.32 moles of water present for every one mole of
the 4-[2-(2,4,6-trifluorophenoxymethyl)phenyl]piperidine hydrochloride salt.
DEFINITIONS
When describing the compounds, compositions, methods and processes of the
30 invention, the following terms have the following meanings unless otherwise indicated.
Additionally, as used herein, the singular forms "a," "an" and "the" include the
corresponding plural forms unless the context of use clearly dictates otherwise. The terms

"comprising”, "including," and "having" are intended to be inclusive and mean that there
4-



correspondi ng plural fornms unless the context of use clearly dictates

ot herwi se. The terns "conprising”, "including," and "having" are intended
to be i naWwo=pwéseesd nean that theremay be additional el ecentsgooobsne t han
the listed elements. Al nunbers expressing quantities of ingredients,
properties such as nol ecul ar weight, reaction conditions, and so forth used

herein are to be understood as being nodjfied in all instances by the term
"about , " TRAY Readdional clpragnts g Egl@ §16 lmé%foerlﬁv?fgqi-yéﬁtnﬁ@bﬁwa@feéSl%t forth

herei n argaARRE X PRGNS g&ﬁﬁhi&%ﬁcﬁ’@%&é&ﬁ%&i@ﬁt, WReHort BshdfifoRkr &1 so
properties sought to be obtained by the present “invention. At |east, and

not as adorh tedperaipaieitoibt undestappdbd bang owddiedtinell dotincestey e tegui val ent s
to the sgope . of the clai.ns, eac unber shaould at | east .be construed in
gt o gty aplm efeSighindFRH MFaRngbARE By iesprs FigraRG v r oundi ng
t echni HugproRimAHRAY tHie hRk Raryt RPclih@8fon @b _d%ﬁ&dgﬁgﬁ&‘ﬂi@"sou%m%bégbﬁaﬁﬁd _
formula" or "having the Structure” 1s not intended to be Iimting and is
used i n tidhepwecnheyentien Ahleasteanmmos angr dteinmg to limitdherprmicytiarseldhe The term
mel ting dBQt'rnE o%‘ @i i{fjaﬁgrgs poe el pied i cgaﬁ teearéﬁ%ﬁl%{b%{ ﬁlo%}d Méa% etpo%strraexcf mim
endot her M ¢ Neat THow 18 obsFved by ditrerential “scanni ng calorifretry, for
t he ther nmalightrafnisd tcbored Higiificar dgsRanddy hpplyihg Bdhig-rbondihgttchhighase
change. The term "pharmaceuti calnlg acceptabl e” refers to a material that is
not bi ol ogi calAsyused hefeie g deasgnalkibe peranile . viveinabe formula’ s "haiegthicon.  For

exanpj, s{w—E&uEe@riﬂ%l?ﬂéﬁdE%%"& iliﬁﬁ‘!&;'m%’ arfCiS GREAR! e GRLJ & i'hg{gl i 1O 2

mat erial that can be 1 ncorporate nto a conposition an mnistered to a
pati ent Wearhpuding'assommouhyacseépt abl e bi ol ogical effects or interacting in

an unaccept abl.e manner with other conponents qf the conposit.ion. Such
phar maceut | callly 1AL ptIABs BoREHaMS STty esas (i HRDRHEL At HEch B6ui r ed

st andar dgn Qfimb@Xdn8eheghie Akatatly KRIBYERES bY i@ rdn®ial ic@ﬂnin% @Qoﬁﬂféjﬁy,df%r fose
materials i1dentified as suitable inactive ingredients by the U'S. Food and

Drug Adnitidregl mansgron thigteotresponds toctha paut-focladuig pefsk ebarigee anount " neans an
amouni. suffici.ent to,effect treatnen en.adm ni st er t.o tie in
need ther eof . ieder ahargsuit RS oG e aerocorgbed pethed iS¢ SRy

t her apeutor 6tHRF 86 tinadceptalf¥ Meh @scBintthemapaidnl Gk byarflt agé tey@ anount for
treating neuropathic pain is an amount of conpound needed to, for exanple,

reduce, sbipgmasautically prcapteklegprrisr'eigéas ta hmateyighthateande ineoupapiad Mite apai n or
to treat I 9 of __neur opat hi i n. the, . I t he
ter m - ot (REPPYIOE PR RRRE o p AR RRRL B oo Blo 2R L B

resul t, whiéracig QL uneGepBBlYm A cAwith@tapeoipenchesiflithe cdrifosttioamsueh when

studyi ng a system conpri sing a norepinephrine transporter, an

20 ~ pharmaceutically acceptable materials typically have met the required standards of
toxicological and manufacturing testing, and include those materials identified as suitable
inactive ingredients by the U.S. Food and Drug Administration.

The term "therapeutically effective amount" means an amount sufficient to effect

treatment when administered to a patient in need thereof, i.e., the amount of drug needed to

25 obtain the desired therapeutic effect. For example, a therapeutically effective amount for
treating neuropathic pain is an amount of compound needed to, for example, reduce,
suppress, eliminate or prevent the symptoms of neuropathic pain or to treat the underlying
cause of neuropathic pain. On the other hand, the term "effective amount" means an
amount sufficient to obtain a desired result, which may not necessary be a therapeutic

30 result. For example, when studying a system comprising a norepinephrine transporter, an
"effective amount" may be the amount needed to inhibit norepinephrine reuptake.

The term "treating” or "treatment" as used herein means the treating or treatment of

a disease or medical condition (such as neuropathic pain) in a patient, such as a mammal
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"effective anmount” nmay be the anmpbunt needed to inhibit norepinephrine
reuptake. The term "treating" or "treatnent" as used herein neans the
treati ng wo 20r0e6932nt of a di sease or mnedi cal conditi onPCTASR00H64306
neuropathic pain) in a patient, such as a mammal (particularly a human),
that includes one or nore of the follow ng: (a) preventing the disease or

medi cal condition fromoccurring, i.e., prqophylactic treatment of a
patient; _(Iemwl&ﬁ%{? RETn ot W@ilaﬁ%@%fs@ ra?rer?_géhﬁ‘cfla Owa}gdﬁ%)@pawenﬁm?e&f o

el i m nat 'd%aé%ror%%&%éaﬁ‘Boﬂcﬁt%@ﬁéﬁl%c%ingh%ﬁgjréﬁ?@cﬁ@&re_ﬁﬁ&%‘n@éf a pARLE PN N a
patient; (c) suppressing the disease or nedical condition, i.e., slowing or
ar r est i ngntcheratieg dicopsment orohedibad cdndisas.e.corclimpalitioglor camdig icgression af that i ent ;
or (d) aljleviating.the synptons of the disease or .nmedical conditi.on in a
pat | ent - dgpdraitycal SRy P e SPGBt ARE B2 Mo AL RE Lde
prevery i g RRWIRPSL SHGtiRaINR delaBpASR I HscaddTB hBdidlicBHdiNen iPPpithing pai n,
suppr essi ng neuropat hic pain, and alleviating the synptons of neuropathic
pai n. Ther{dratlevighing ttsympomsmidheldidease of metigalecondvwa inapa¢., Fauch as

hunmans, th re in.n of tr nt. or. d reyention, tha re

o eaent 1 5 Bap Ry Bes Jal 3% % nbrSRME PhinC bl TR Sr PP Y flrosh I oBRE, ¢
di sease dronmBchueig, ambotatione@spaeiclpais sipgsdssingbice@bsathidpam)iagéh conpounds
of the invention are being evaluated or being used in a assay, for exanple
an ani malllggaieng thasympiomsiof ngyiopathicaipim e temar RaticAt dhHbended thighide hei r

or di gy y tm%@%a!ﬁgmai #Eﬁj & ﬁﬁtﬁﬁ% ﬁ%t érg(?t?ﬁee(afofgfegw&]ér élgéa!sé P%e@eﬁtt‘b% ﬁ'%% to

whi ch they pertain. e crystalline conpoun I nvention can
synt hesi aedptscaanhy beadittepted\iai disdase pstventionng treatnemi af s ssiftbedismsdbad bel ow

and in the Ex les. It wll be reci ated that where typical or preferred
or ocess AR FOIENGn. apwell g il ydltetsd TR ungls olee TRENESH ¢ 06 Sof
react ant gyala9ty 8MbSing RERISE W8Sy, B Cxdmplk @ndh¥e mither process conditions
can al so be used unless otherwse stated. It will be appreciated that while

speci fi ¢ procedbotbontdinng wed h¢icireare entgsdedl tb hawt thom otdnpemataomgsys ti nmes, nol e
rati os. of react ant sol.vent s essures, et.c.) are given, other process
condi 5| oﬁlgd%rétrqoglrgg?oﬁgOtg]gibnaﬂ%filggén &GW&%V@E&&%&BWQPn sonme i nst ances,
reactions or ahygshatdlliZAdontoeniVer theGANALEA 86h B syn@R(A-EE BRI R@hde and no
actual tenperature neasurenent was taken. It is understood that room

t enper at @valabinstydng aedaialsorsrisseiibgd belopesnsh intlee Rianmples. tlhevill heaerredstadnl y
i at ith t ' e jn.a l ' d
oo Pt o PRI S BTRELINERobR, LR FLAL AR o

I NSt ancesatigsedeédcoins, Solvaity, prablieg atd. xare giveh soth@pitoeksecomlitione@bh higerper at ur e
and the tenperature was actually neasured and recorded, Gener alriﬂg,_ t he
cryst4] | upeh pessiotherwivg sty If wilhbewnnregnted thaewhilgipnagiistrrasess pndagans

(i.e. crystallization temperatures, times, mole ratios of reactants, solvents, pressures, etc.)
are given, other process conditions can also be used unless otherwise stated. In some
instances, reactions or crystallizations were conducted at room temperature and no actual
temperature measurement was taken. It is understood that room temperature can be taken
25 to mean a temperature within the range commonly associated with the ambient temperature
in a laboratory environment, and will typically be in the range of about 25°C to about
50°C. In other instances, reactions or crystallizations were conducted at room temperature
and the temperature was actually measured and recorded.
Generally, the crystallization is conducted in a suitable inert diluent or solvent
30 system, examples of which include, but are not limited to, methanol, ethanol, isopropanol,
isobutanol, ethyl acetate, acetonitrile, dichloromethane, methyl #-butyl ether, and the like,
and mixtures thereof, optionally containing water. Upon completion of the crystallization,

the crystalline compound can be isolated from the reaction mixture by any conventional
-6-



system exanples of which include, but are not |imted to, nethanol,

et hanol , isopropanol, isobutanol, ethyl acetate, acetonitrile,

di chl or orwORlarvanseeset hyl -butyl ether, and the |ike, andPgiraiSacescssner eof
optionally containing water. Upon conpletion of the crystallization, the
crystalline compound can be isolated fromthe reaction m xture by any
conventi onal neans such .as precipitation, concentratiaon, centrifugation and
the |i ke MepARSUEhias DEeFInitaoR GoPPqRbatpheb wﬁlﬁwﬁwﬂﬂﬂe} pi peri di ne enpl oyed
in the inventi C SR BRAL ! Ll abl e
starting mat erT?iglé‘s[@gr%(%%r gage#t)%legéi ng tﬁﬂ%ﬂ%ﬁ%ﬁé@@%ﬂé&%@gﬂg#cﬁfgghi& n the
Exanpl es.invEhgompdmabe readilyogrepasd friotrecbnimerchdy aetilbtsstoting hetdrralseamdi on can be

R L g S e TN T
Al t er rat inv@hots o HIRMBOGRlon@BAbY Riagil AR 5P LRSI haRoavisasc lhegt er mi ne

the nmolar ratio. In general, the crystalline conpound of the invention can
be prepaskidlcByn theastt iheg cxample, such molar ratios can be readily determined by "H NMR.

[2-(2, 4, %&%eﬁ*rila{tlvu@; B&%%%?%na t52 a{n)dr’m[g]f% He&lld%? rcing Ben Sse .t(t) ggtgpv%iig}g glietmglia{r uent to

conpl ete " dI'sso on. I ner uents i nclrude
illustratate) and not limtation, acetone, acetonitrile, ethyl acetate,
nmet hyl ethyl ketone, methanol, ethanol, isgpropanol, water, and so forth.

Ot her suit abl éngaerel, thiejcpestlling gommneyad B thpayvention can ke prapited by Heatis 4-

limtgfion, ' [ ir.ten: i ter,

acet o]‘ﬁ)lt t &lﬁl I(%’g&%%%;d g??oxg{jﬁgﬁ@fphgﬁypg{% ﬁyﬁ‘e%g?%‘?@? ﬁ%rr@%ﬁgg%}é\é)%ﬁﬁ%amt er, and
i sopr opaniidsolation Watieable inart dilecrpairiclucla b rwagndfoliustativn addweotilmatatiodj | uent i s
ethyl acetate or a .conbination of js opanol wth ter. Generally,

di ssol ut #6HOMS ALY Podh pediteomplby ity gt aelorhatsbtomorol o about
900C, i n\ong SPRALARNDURL sFitdROREFRAINESS [RNGHRY WdydPiBRRULRABRAC, and in

anot her enbodi nent at a tenperature ranging from about 65-75C. The sol ution
i s then dootagidntanflonanonkefl weitstilaéits srecheerpgamdwih wake, doatoertileomith | n one

particul ar enbodi nen t he lution s cooled to about 20-300C such as 25C.
Aterh SineannedRatamy bR EhoL i %S ind BaBnthe 8 Ve ThErt

enbodi mepasticalay ShBb&inRNE tIRDHEH e &hylach@td ¢ @bakeidh of idptdpandif t er
crystals are observed, the volunme of the nother |iquor can be reduced and

t he crystvailswitsp| Geneepalbindiserlniden iscandiséedertis dempaspture wagiag diogs elagus S@ie
observed, .ar r ri out - 24 hour s
prior to t? g‘%‘%{% Eoérf.lgpﬁe %ﬁég%}ﬁ%g%cﬁ?r?gg%,s&? uég %P §§1§a qnill %gejougfg(r)rb%@ug’clan(%)iﬁ "t he

i nvent i onnothepémipalitently a témgdratog rahginf Yidioadoluo6$-de° @ alke solution is then
4-12-(2,4,6-trifluorophenoxynet hyl)phenyl]piperidine with et hi;l acetate and
et ha cgoled i foamehe pysigllincicompamy fgbf inygnien. dnfose pagicyler ampedigicnbn. The

the solution is cooled to about 20-30°C such as 25°C. After a suitable amount of time,

crystals will be observed. In one embodiment, crystals are observed after a period of about

1 hour. After crystals are observed, the volume of the mother liquor can be reduced and

the crystals isolated and dried. In one embodiment, once crystals are observed, crystals are
25 allowed to develop for a period of about 12-24 hours prior to isolation.

In one embodiment, the crystalline compound of the invention is prepared by
treating the hydrochloride salt 4-[2-(2,4,6-trifluorophenoxymethyl)phenyl]piperidine with
ethyl acetate and ethanol to complete dissolution and cooling to effect crystallization. The
crystals are then isolated to yield a crystalline hydrochloride salt having purity typically

30 greater than 99%. Typically, this process can be conducted at any of the aforementioned
temperature ranges. For example, dissolution can be done at about 65-70°C, followed by
cooling to room temperature.

The same crystalline form can be prepared with a slightly higher purity and better
-7-



crystals are then isolated to yield a crystalline hydrochl oride salt having
purity typically greater than 99% Typically, this process can be conducted
at any ofwoOhelsSea3enent i oned t enperature ranges. For exa&eplus200di064304 ut i on
can be done at about 65-700C, followed by cooling to roomtenperature. The
sane crystalline formcan be prepared with a slightly higher purity and
betterhydrqscopi.c properties by recrystallization. Thys, in another

enbodi meg‘ty, TOSERPICPPRETAT ?ﬁéecwgﬁél%ﬁp&r iTgléS,é%ﬁ&otlbqréalwﬁm%@th@maﬁtﬁﬁmeacet ate
and et ha@l?hro'cﬁlo'[‘iﬁ@ EM§IBI%{DE;IE& ﬁéin%’bih?l LRORE ARAARInoR NG WL Efiized whh, TT€at ed

wi th isopfopanol and water to conplete dissolution and cooled to effect
cryst al | iisogtapanol afldevaters ut.t irergedswith dwpomandliad wWageritg obraplett dissoludioneddt o

Lo be. cGRUTH TG Tt CRAYTRIP AT U Bk e DA DT rag p Mo i °°°
exanpl®, tgh §§Qhliht PP tﬁ’@ﬁh@elﬁlonal'{%kaﬂ?,ct‘ehisfﬁ%de@y\@ﬂl_ BYcon@Rtbdg a9 room

tenperature. The volune ratio of isopropanol to water will typically be in
t he rangefdfc dpsoengoneditempgyaiyre ragas, Hop examplaplissolutionsae be dpmtiitebeatt about
10: 1 and 4 h e di nen t 20:; The hydr. lori | t arting
i er a6 o5y BUCRRLBEFRAMATE Plouf Riilsed e e OB S BRLGR PR AR Mt ™ e
exanpl es valleygcayi sad thorahfieoRbanpd e so hissen.1, felexexplepinene 4nibddiment
(2,4,6-trifluorophenoxynet hyl ) phenyl ] pi peri di ne-1-carboxylic acid -butyl
ester canbo@ 1@ehinskia epadeanbryimgefabent €¥l-c acid in ethanol to yield the

hydr | ori de I L.t.has
been |scoverg§%t %?gﬁ§§§?%§{gggr sta eﬁﬁgﬁﬁ§@g8§%@§$fggx§gggﬂ%§neh%u

4-1 2- (2, &nbwhiin fHewot; epdheampesetrd proyaled ity tHedi xaarpl i eegin.i Botusafple, HdR-
purifying.the conpound itself. For. exanple, the crystalline hydrochl oride
salt of ?%é‘ﬁ-ﬁ%@@ﬁ?qpﬁﬂnmgle SpRPFEXIpgIeT I@ai-e%rgwiw g fo‘@)ﬁtﬁ;@t S3%RY | known
in the fije)eiRicdRRWdaTyd¥sch®d¥icdicld hafianNo yidl ald Meraedidaghght s of PXRD
spectra are dependent "on a nunber of fap}prs relating to sanple preparation

and instrument geonetry, whil e(B&SRALNOE PRQPARTIEB e rel atively insensitive to
experjental details, A PXRD pattern obtained.as.set forth in Exanple
PTE n on e e e bR R e RE S OGRS rE i Roent fon | s
char act emiyag@hidyida sﬂm-@a(z,ae,6nriﬂmp&n@@w@th%mmp@éﬁaﬂn@,r@ uscHil€for

P

crystalline compound is characterized by a PXRD pattern in which the peak
posi t i onPutfeng thssompened itselfi Foacsunplarbe cistaHincHydwctlosida splhofthe, 1. Those

peaks ar Gf‘nxlfein 151?Has\?\a§¢19r¥¥y oknreg{egﬁ{an@t) Od/escendi ng relative intensity. Al PXRD
peak intensities e g 0%.

As is well known in the field of powder x-ray diffraction, relative peak heights of

20 PXRD spectra are dependent on a number of factors relating to sample preparation and
instrument geometry, while peak positions are relatively insensitive to experimental details.
A PXRD pattern was obtained as set forth in Example 4. Thus, in one embodiment, the
crystalline compound of the invention is characterized by a PXRD pattern having certain
peak positions.

25 The crystalline compound is characterized by a PXRD pattern in which the peak
positions are substantially in accordance with those shown in FIG. 1. Those peaks are
listed below, in order of descending relative intensity. All PXRD peak intensities were

corrected by subtracting the corresponding background intensity for each peak.



corrected by subtracting the correspondi ng background intensity for each
peak. Thus, in one enbodi nent, the crystalline conpound is characterized by
a powder wonraw/ds93practi on (PXRD) pattern conprising di PCrastéooncseaks at
2Qval ues of 4.440.20, 10.220.20, 17.160.20, and 21.780.20; and further
characterized by having one or nore additional diffraction peaks at

2Qual ues sel ected from 8—24—310—20—313—8020—316-060—2Q9, 18.380. 20,
23.760.20, 26.320.20, 27| 24k oq2-Bhetapo. 2o Yand BThelsg 20. A differenti al
scanning calorinetry (DSC) 100 agelWdé obt ai néd as 2ei4 florth in Exanple 5.
Thus, in one enbodi nent,| th& criys6dbl i ne| codboun®@9.&) gharacterized by its
DSC t hernograph. I n one enysdi menp 2t he ¢rysg al | | maqacqnpound i s
characterized by a DSC therqpgragg ;ahi ch|Sheys |a {4 ijng poi nt of about
196.9C, with no significgmttimEr Ifg.i teCcompusd tTPT, U% gw about 200. 00C, as
seen in FIG 2. Thernogr vi4'§'etri & %gal ySirs TQI'G’-\ A gerfornmed on the
crystalline conpound as de&r-i-tegli-g—ExampJ—%z 5. Tﬁﬁl i n one enbodi nent,
the crystalline conpoundLis32chardé+&rized by its TGA trace. In one

enbodi ment, the crystalline conpound is characterized by a TGA trace which
shows a [Thss, inbns oinbeditrenatid aystaldihe coripdmdtis Chadsddteraded bgrpyemalctixk-esy bel ow

about 150.Q00C,. a nin FIG 2. The. crystalline conpo f the invention
nas been RGPS Eaateﬁa%ﬂ%rwgfaa@ff&wap%%f ?%m@&%‘&ﬁ%‘f)f&é%rofi le with
accept ablig theyehs) i chyay, @3¢ OP&LG Y0, 48 Furti@ MRASete i 15/ HAS TR drleR@ nfRepound
has no or m nimal hygroscopicity propensity, and has exhibited |ess than

about 2. @ddwenghiffgaiion pdadn aeXdpoded stloctap fiom 80940.20,d8i MeORGM @éy0.2s seen

7S ol PR 58 oo LR, bBB-EATRRYA loshe | nventon

4-[2-(2, 4, 6- TrA hiffsedneinheamygeil By epsC) Rheekisivian&PSSLefeG ifer ot oni n
and norepi nephrine reuptake inhibitory activity. Thus, this conpound, as

wel | as d&fxample Tr Ykisain angenthodpaenidhe frystallinerppempperhis charagigpeet bdits o have

h i C . . . . «
i b o el o oIR8 AR RS BROGRLBRRH L LARL
concert r @O theahogopipehichghdbwganttlting gictafRpbbutt 96 19°aswal nbRghifiwatd d occupy

50% of the transporters if no radioligand were f)resent. Klval ues can be
det er ni néermpbdscraPYiry helavebrpetd0|EnabisBithEl @ t2udi es with H ni soxetine

L, e, SRR AR 0 DS L RO i

serotonin transporter, In Assay ues are
derived fdesmbed in Example 5. Thus, in one embodiment, the crystalline compound is

characterized by its TGA trace. In one embodiment, the crystalline compound is
15 characterized by a TGA trace which shows a loss of solvents and/or water (about 0.5%) at
temperatures below about 150.0°C, as seen in FIG. 2.

The crystalline compound of the invention has been demonstrated to have a
reversible sorption/desorption profile with acceptable levels of hygroscopicity. For
example, the crystalline compound has no or minimal hygroscopicity propensity, and has

20 exhibited less than about 2.0% weight gain when exposed to up to 90% relative humidity,
as seen in FIG. 3.
These properties of the crystalline compound of the invention are further illustrated
in the Examples below.
UTILITY
25 4-[2-(2,4,6-Trifluorophenoxymethyl)phenyl]piperidine possesses serotonin and
norepinephrine reuptake inhibitory activity. Thus, this compound, as well as of the

crystalline compound of the invention, is expected to have therapeutic utility as a combined



| C50 values in the binding assay using the Cheng-Prusoff equation and the
Kd of the radioligand (Cheng & Prusoff (1973) Bi ochem Pharnacol.

22(23) : 3090-281008§939 Funct i onal | C50 val ues can be det er mMPOEWS2IV90b306
functional inhibition of uptake assays described in Assay 2. These |1C50
val ues can be converted to Klval ues using the Cheng- Prusof f equation and
the Kmof the trapsmtter for th tra ter is noted however, that
the upt ap@%f%@%%vld@aﬂ{anﬂp?%@ea@gﬁi%%@ W(f&y&g/ 2 are such that the |C50

val ues are Ver%e%lﬁﬁ@ioﬁ‘éoﬁﬁﬁlt'ﬁ%{j%k%ém ShRUL theomBL e RBA bP@érxg&fﬁger sion be

desired, since the neurotransmtter co centratlon (5-HT or ed in the
assay i s Iagend ine¢ampditition Kmajfdratmgldmpm:ﬁﬁ)%@ﬂth@tmmrt@$ if nexedipliganyl assays

to det th t h t ak bi t
ot Vi Ly 5P PRSIy Gt aRrh e T SHEEIRG SRt HEN DS OB RRE B EY RS o
i 11 usty atyiPHRAdo 0 @ine l(fotictdr neﬁl%%é‘&’r%nip@?ttar RIS Wi @ *IRERAIopRdn NEIHH%I ndi ng,

for exanple, as described in ay 1. In addi'tion, it is useful
under st angrotdnen frensppriers SBRT) tﬁ;srd@lm@e@nuAeq@Vékér hiese Krvadiens aye durkd él@nt hat

descr | beqel L RS Ry ud S M RSO IR O AR AYD G ML L RL R R €t er

upt ake assdys B heasure Ve in I on Sero

nor epi ne@ifdwlm@ndmca&% & Presof®(1033 )emipe/ems IPgrkde@ . 128180098 108)man or rat

r econbi nant tranjéfforter (hSERT, hNET, or hDAT) as described in Assay 2, and
ex vivo FaBftHmRp dV@)‘P?’Fd?aﬁd?eéWEFWﬁélﬂ therfypstional mpibitigaeofaptg aspat ~ ar e
used 0 péal% , T i Ssue as
descr%(geglg%cg{bgg ﬂ?AE%? h\éké/fatss%gﬂg/lg ﬁ%f)e;&rgg useftﬂﬁq%la%%s%atp %%h%hg

phar maco IPmlgsioﬁédqupMIpmdt the &, ofa]hdmﬂmshhmaefoﬂ tihs tiadsponteAsls &synoted ]Eweemaf,ahey in

vi vo assays include the. for awtes descri be , Wwhich is a
el i abl o Ut WAk BrSROioR: SerBod Rk £ TRE (5 B IhnY 6 HoH Bpat hi
par n, an@l&s@%‘o FRIKL1URE 'MEulll la FRIth Qat IRO&InvER R RRGirdd) siesay 6. The

af or ement i oned assays are useful in determning the therapeutic utility,

for exanplberotmhmmttelucromlpatttﬁtlonméiﬂif oreNE pwderd gn thetaissaytiy web oelomeitcKy soretht i ne
conmpound of tthe inven I on. O her properties and utilities of the
crystal | i'fie® %br‘?ﬁﬁaﬁlﬁ%o “the invention can be denonstrated using various in

vitro and in \Ex\éﬁlpﬁag)‘f? ayay V@l detdsm@iting Sorbloameansbor hb%lﬂe@hﬁlﬂi@reﬁ?tﬁkg he
crystalline compound of the invention is expected to be useful for the

t r eat mentintibiging ecthrisiadiihe @i‘ﬁstekhnﬁréam@amnd&fﬁm tverison incluA¢ by wakiefr egul at i on
of npnpaqfh?s?ra%&ﬁ FI?(Q&%HI%EI’[&U%H ska g tﬁa% njtxe %rﬁ §%tR%dan6L I\I?E"P %{n 1{: " Ifo"%re 5 glse as

condi ti ons e Sive inhibition o ero n’ and
nor epi nepBsdrived lhﬁ}élpstaglqe In ]itszlon tit issisefupeaingdrstandtthpt ¢lfDA S bfnfdﬁfgl and froma

di sease or disorder that is treated by the inhibition of the serotonin
and/ o0  uptake in an assay such as that described in” Assay 1. Useful secondary assays include
neurotransmitter uptake assays to measure competitive inhibition of serotonin and
norepinephrine uptake into cells expressing the respective human or rat recombinant
transporter (hRSERT, hNET, or hDAT) as described in Assay 2, and ex vivo radioligand
binding and neurotransmitter uptake assays that are used to determine the in vivo
25 occupancy of SERT, NET and DAT in tissue as described in Assay 3. Other assays that
are useful to evaluate pharmacological properties include those listed in Assay 4.
Exemplary in vivo assays include the formalin paw test described in Assay 5, which is a
reliable predictor of clinical efficacy for the treatment of neuropathic pain, and the spinal
nerve ligation model described in Assay 6. The aforementioned assays are useful in
30 determining the therapeutic utility, for example, the neuropathic pain relieving activity, of
the crystalline compound of the invention. Other properties and utilities of the crystalline

compound of the invention can be demonstrated using various in vitro and in vivo assays

well-known to those skilled in the art.
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t he norepi nephrine transporter can be treated by admnistering a
therapeutically effective amunt of the crystalline conpound of the

i nventi orwoSomsassdi cal conditions include, by way of ePamfiSeqopeaidne

di sorders such as neuropathic pain, fibronyalgia, and chronic pain,
depressive disorders such as major depression, affective disorders such as
an anxiety disorder, attention deficit hyperactivity disqrder, cognitive
di sorders’ sucH ASTYHENERM GoPOYAd 0 fmé%@napvwe?tﬁ%mci%ﬁ%gorﬂmre Rstiht  of

active aggfbr g%%rﬁio%tcﬁ*n?é_ﬂii&%o&@é&s% whith thé’}e%lula%ﬁBFhoﬁQéﬂlﬁieﬁﬁaﬁélﬁ)%ePer day

may be predetermned or it nmay be determ ned on an individual patient basis
by t aki nduiatioo iconydicded aniperfionlarghosa soddceromssdiatad by di regparbevertather e and

severity.of. the patient's .condi.tion, the condjtion bei reated, the age,
vel ght , diibtianaf SRRt F B rireRRt feaneker bt SRREEe BRERHE at i ant to
the acti effa@@romtanBsdaibedifird@dnatng &tdied bPthe iRMBHIGRGPLIRMEAbNIn and/or

consi derations such as the activity, efficacy, pharmacokinetics and

t oxi col odle prrepin¢rdsingfransnorige edn/e taegéast byagsninkieriag edherapaptisggbneféecbes ng
adm ni st ered h jke. Tre . of | en fering f.r a.di sease
or moar odrmetnEEs baSeLlERonbORR TRk Rt R e L S Afhsin e of

pr edet er idyed cdaspigepLn dRotlesageh dehairopaiad pbiy, fib®ntyagad,iafd chloyiki ppign, and
will continue for. a period of tinme necessary to prevent, ameliorate,

suppr ess, deBicsAY EQraeis sueieassyipt eepscsion; #Ecchive duerlcrysughas hId@ndi ti on.
Patiems 4 | e i e ut.Qr outi ne
basisﬂ%odggggﬁﬁﬁﬁgg?ﬁe epﬁéﬁ?%gﬁiﬁs%ﬁ%?efﬁ§$g%%#¥§%§mg§§%$ é%gFﬁﬂ%%ggting
neur opat Biresspainary iacomemseee of the effectiveness of treatnent may invol ve

assessnent of the patient's quality. of life, e.qg., inprovenents.in the
pationt’ s sl edprdgioal QleieHte At Mkﬂf%ﬂ@%ﬁ%f&osagf ‘tht“}r}E]t BRLAEI LS be
ambul at oYy 48t Gay b@pRJISEAhES oPR B3 e NBtcPRirfdd BRI A tin RIS, pafRY: BLRybe used
to help evaluate a patient's pain level. Indicators for the other diseases

and conditiiongtaessrdeltidn memeiaus fagtersyiet ludingdhenatarctand sevesity 6fthd i n t he

t, and are readi.l ilable to the treati hysi cj an. t
moni ¢ b 1 w5y S ER ity i teta el B e EPen BRI S ve
agent W lphti&f, thelfd1fianéLsfaRe PiticAMo t8E Y& N cldobR, thaSoWe bF ad@finf@Gtibnt ati ng the

determnation of the duration of treatnment. This is of particular val ue
when secdhdaragolpggl eongidsragioshsushian heaghiv ity .flaeastl, phasmedekinetisednset i on,

dosage, ar | of- 4t her.a oI ir [ ust . ] .S, way,
Che r bt e bl Aol A (S 8 X R Y E4 RO LA SRR i brddliig 02
of ther apye Biee. thadtnicheof opeisht Qufting fiofn adistase oagedical dvadit@xlthlvhtas t he
desired effectiveness is adm.nistered and, further, that adnmnistration is
cont i Huedewiopythicpainfgn Regip sviewrpisdeteymined desegeaiss dosege dotemtinghy Hicsease or

medi cal (ﬁ%Qgﬁé piBlician, and will continue for a period of time necessary to prevent, ameliorate,

suppress, or alleviate the symptoms of the disease or medical condition. Patients
undergoing such treatment will typically be monitored on a routine basis to determine the
effectiveness of therapy. For example, in treating neuropathic pain, a measure of the

25 effectiveness of treatment may involve assessment of the patient's quality of life, e.g.,
improvements in the patient's sleeping patterns, work attendance, ability to exercise and be
ambulatory, etc. Pain scales, operating on a point basis, may also be used to help evaluate
a patient's pain level. Indicators for the other diseases and conditions described herein, are
well-known to those skilled in the art, and are readily available to the treating physician.

30  Continuous monitoring by the physician will insure that the optimal amount of active agent
will be administered at any given time, as well as facilitating the determination of the
duration of treatment. This is of particular value when secondary agents are also being

administered, as their selection, dosage, and duration of therapy may also require
-11-



Pain D sorders SNRI's have been shown to have a beneficial effect on pain
such as painful diabetic neuropathy (dul oxetine, Goldstein et al. (2005)
Pai n 116:w020/056939venl af axi ne, Rowbot ham et al . (2004) pRaius2&206639¢- 706) ,
fibromyal gia (dul oxetine, Russell et al. (2008) Pain 136(3):432-444,

m | naci pran, Vitton et al (2004) Human Psychophar macol ogy 19: S27- S35), and

m grai ne (venI af axi ne, Ozyalcin et al e 45(2) 144-152) .
Thus, ondlBHHAT nBHTISITaY: HS tGHaeT r?ﬁ%mF’éF‘%‘? g%“%“gl ‘E‘g? RHUS Huiehayer ng a
pai n di S%@@Jurse%ﬁ%’érh@ Qoh&adad [Hw%tsfez{rh&gltB?a@tlv@aa%bt?LQEat%xﬁllgﬁﬁ aRejaal | y
effective anount of e crystalline conmpound the invention. Typically,

t he ther aﬁémvwaﬂsllya@ﬁmmrﬁd/m@rﬁmthw thitl ddnbmsnrdtteanamnmut&anlyws lengf 4si ci ent

to relieve the pain. ai,.n dlsord rs, include, by way of

11 Ust r st BircsaB g, B BN p AT R BRI e n. i ni 1 anmatory pai n.

and neuropathic pain. Mre speC|f|p@hu»ﬂ”ya@se i ncl ude pain associ ated mnth
or caused by: arthritis; back pain including chronic | ow back pain; cancer,

i ncl udi ng tun@tNRflélll&Yee]@ﬁepéhwl(lé) keve athsnefigiali affechenmpnie Mech s aeingil diadietic or

vi scer al n@al n thﬁggulg%&meaégﬁgtﬁl%te? al, %6 goancﬁ% f efla&p)é@f{lgfa ing

post - cheno REf -surgi ¢cal” parn’syndroire and

post - r adiRaiwbfhasy adia1e04) R Pad: 697;”10@) ﬁswﬁwaogm(duﬂm&ﬁﬁmmisgelaet dneadaches
i ncl udi ngzchronl c tensi on headaches; inflammtion associated with

pol ynyal §#¥8) FHEURN( S 244 Piknpeipig VEtaness af- (BO04) iHarna; graine; neuropat hic
pai n jgclpy ?g@ghm&ml rlé@z‘?’!s%'s paﬂh%%%ﬁﬂ%“@@iﬂafa? %rék al @Rl o f’éb’é[%(j operative
pai n; shou pal n; ¢€entral pa n syndrone el udi g post -s e pain,

and pai n fasgodieat>€r): Mll4th§2$ piThad, otoedbodipgnt cefshanﬁemmmneplm te a nextlosd for

phantom | i mb pai n; assoc1 ated with Parkinson' s disease; vi scer al
pain (e. djreat“?é) 3 p#g SQT &v&@l‘f‘lpé&?}%’@ragﬂjél)‘“te@g i Pt atherapentially e?gcﬁ“ﬁ’e

treat ”entanfbhnﬂ@f%@@@%ﬁll&e%h@ou%ﬁtﬁe id%‘éhﬁ&?srﬁlé’a%t the tlp&éﬂoﬁﬂ@ﬂ@'
neuropathy (DPN), HrV-rel ated neuropathy, post-herpetic neural gi'a (PHN),

and chenstihenapmiuntucéte feranphiet tiat neutfopat hyrcliv¥ethe psied Bxomplgapaipai n

di sorders,.such as, neuropat hj ai n ounds of the invention may be
S ot QiR TR bR AP LA SRR B R TR deh Paige SRRy Do ng

ant i conv yhfSahhstory?pdih dRRMeSHPRhE paidi S0 SRLEsAIN, $hesDaM IR, padiPisgddated
agoni sts, opioid antagonists, selective serotonin reuptake inhibitors,

sodi um c hefne capteddive prhritin Backyprpatnsbiding CélgomEJ@hbMésrganb @mf@u n@@udmng hi n
N N
conpri si ngsoathedivish edncBgtht@pa (Qat p@mchanbﬂherrapp eyﬁdr@mb,l Shr&fié podtisugiaou nt of
the 20 pain syndrome and post-radiation syndrome); carpal tunnel syndrome; fibromyalgia;
headaches including chronic tension headaches; inflammation associated with
polymyalgia, rheumatoid arthritis and osteoarthritis; migraine; neuropathic pain including
complex regional pain syndrome; overall pain; post-operative pain; shoulder pain; central
pain syndromes, including post-stroke pain, and pain associated with spinal cord injuries
25 and multiple sclerosis; phantom limb pain; pain associated with Parkinson's disease; and
visceral pain (e.g., irritable bowel syndrome). Of particular interest is the treatment of
neuropathic pain, which includes diabetic peripheral neuropathy (DPN), HIV-related
neuropathy, post-herpetic neuralgia (PHN), and chemotherapy-induced peripheral
neuropathy. When used to treat pain disorders such as neuropathic pain, compounds of the
30 invention may be administered in combination with other therapeutic agents, including
anticonvulsants, antidepressants, muscle relaxants, NSAIDs, opioid agonists, opioid

antagonists, selective serotonin reuptake inhibitors, sodium channel blockers, and

sympatholytics. Exemplary compounds within these classes are described herein.
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crystalline compound of the invention. Typically, the therapeutically

effective anount will be the anount that is sufficient to alleviate
depr essi omoant/36BYi de a sense of general well bei ng. Execpltisegoodesnessi ve
di sorders include, by way of illustration and not limtation: depression

associated wth Al zhei nmer's di sease, bipolar disorder, cancer, child abuse,
infertility, Parkinson's disease, postnyocardial infarction, and psychosis;
dysthymia; grunpy or irritable d?@”ﬁﬁﬁwéﬁﬁﬂp%ﬁb; i nduced depressi on; nmj or

depression;  peditd mbdRHesf @B anv%ﬁﬁ&{f?éﬁé%%sd%et%d%ﬁééitﬁ% a RPREsiPartum
depression; recurrent depression; single episode depression; and

subsyndr dmerdesyaoptpoiseig adndeipteass konpat©ht pérerdapeuticallyicffcetiesamawnt phehe

treatment _of major depression. Wen used tqg treat depressive disorders,
compounasTof ERLSHUERE PERaRinlat g rrkt B e SEREN REHSR SoREH Eihes
t her apeutpl ¢h GBS that RCJuERLiE t@BldIRP UEFSAM Sard o dd&h sense of general well-
ser ot oni n- nor epi nephri ne reuptake inhibitors. Exenplary conpounds wthin

t hese cl évsisp@s_ eapHes denrpwsy chibsosdars inafudeclry vay Of dloptasion aAd@phlém_itét&mx:Jdi ment
O ne | PSILORLSLALES oM anTRLROM Ok WAL 0% A0, ALLSELLNP i sor der

conprising adm ni'stering to a patie rapeutrc i V€ anount of
t he crystigfhiling Raakipomidihsd, bestmyvedrtiiabimfarEk@phdpyycaddieelyitigme; sor der s

i nclude, by way of illustration and not |imtation: anxiety disorders such
as gener &umpkPeEtabicodd Bap syndremaaintugsd dspisation ynaipiséaperspion.cradiaic

di sorger | . i . Lty obsessive
conpuﬂgiEgﬁ§%gg?igsgg%gﬁ?gdgﬁgﬁgﬁ@%#%ﬂﬁ%&#&ﬁ%%%ggﬁégggggg%%E%%mgg avoi dant
per sonal isinglakpssaxdd deprassibrg tahé piispmdrdeiil Gintptbuyptés depirésgiohy Qfipacicdér ( ADHD) ;
post traunatic. stress syndrone;, phohi as_such a aggrgfhobja,.as wel | as

si npl e anyCisehs etFraEmentof grepideRressioly Ve dpeqindlrLdchprseive A5OFdsa

syndr one;coRPY AR thin S QIR Ray HlkihhifRtcS&linZBRILARLA WAk B Mh@apsGasonal
af fective disorder; sexual dysfunction, including premature ejacul ation,

mal e i npegensencladidg hemdedpecssauald dipbfanotoningrrepindphaige faiptdke igekites. ar ousa
di sorgder ;. soci al anxieté d&so&deri and sgbstﬁqgﬁ abuse di sorders, including
chemi cal THEPRIFARS AUPRQUAG HILThest flassesots IPTBRFEBHE:  benzodi azepi nes,

cocai ne, heroin, nicotine and pheprbasddiatderfs el |l as w thdrawal
syndrones that may arise fromthese dependencies. \Wen used to treat
af fective di sd¥dies cmbedipinheabthefinventon ralater toarmerhgd petreadiniz g sffeetee i n

comtr et AR e RS FRAE 61 BRI b A SRTAPHLSGRSEORILS. v,
whi ch i s ciBtdlladcdcdiipbuie betelivesntibs. BRrEnpMBtifRtivatkserdtisancladd, bgivay of
hyper activity di sorder,  (ADHD) therapy, and clinical studies have shown that
t he SHR illustration and not limitation: anxiety disorders such as general anxiety disorder; avoidant
personality disorder; eating disorders such as anorexia nervosa, bulimia nervosa and
obesity; obsessive compulsive disorder; panic disorder; personality disorders such as
avoidant personality disorder and attention deficit hyperactivity disorder (ADHD); post-
traumatic stress syndrome; phobias such as agoraphobia, as well as simple and other
25  specific phobias, and social phobia; premenstrual syndrome; psychotic disorders, such as
schizophrenia and mania; seasonal affective disorder; sexual dysfunction, including
premature ejaculation, male impotence, and female sexual dysfunction such as female
sexual arousal disorder; social anxiety disorder; and substance abuse disorders, including
chemical dependencies such as addictions to alcohol, benzodiazepines, cocaine, heroin,
30 nicotine and phenobarbital, as well as withdrawal syndromes that may arise from these
dependencies. When used to treat affective disorders, compounds of the invention may be

administered in combination with other therapeutic agents, including antidepressants.

Exemplary compounds within these classes are described herein.
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venl af axi ne, can al so have a beneficial effect in treating ADHD ( Mukaddes
et al. (2002) Eur. Neuropsychopharm 12(Supp 3):421). Thus, the crystalline
conpound WO 20tvs6939enti on is al so expected to be usef ul PCH/UsetOG6E06 Or
treating attention deficit hyperactivity disorder by admnistering to a
patient a therapeutically effective amount of the crystalline conpound of

the invention. When used to .treat depression, the crystalline ¢ ound of
the inventi on “HEPOBYMEAWIEN 8 é‘?@&d' Toeshastinetis 8PPTQr e Obf‘tﬁ%%ﬂoflﬁég‘ggeuti c

agent s, ig@g&ﬁ&i@e@ggﬁgwﬁfﬁm&%y,@ﬁaraﬁhﬁayst&cﬁego@a»e%oeoﬁ tai fhe@}\ﬁﬁf cl asses

are descripbed h Cogni tive Disorders Another enbodi ment of the

i nvent i orvenlefaaimescanmlsp e deinaficialrediztt indreaticpgMHD (Hulladies dier/, (200%pr i si ng
adm nistering to a patient t her.apeut.i.cal ef fective anmoynt. of the
crystal | e CelBeRrET T e RGN R, TERe i By B TRRIBar 85t der <

i ncl ude, iMennBy istisd dxlpesibd &S bOwscAGh ARtholds Prt@biiNattlEsRatfi@gs Whi ch

i ncl udes degenerative denentia (e.g., Al zheiner's disease,

Cr eut zf elhapergetkoty disoséerde, adpumisicrine &ma Batishon terappatidal isisctevainemsel Pick' s
di sease, ang, S8l S ASIRRd e inY BREH AALTRALS RefiSicfhrensilld o

. il d e QE ARG
denmenti a), ntra associ atéd w th intracrani al™ space occrﬁpyl ng

| esi ons, cbmpuii@l of thé @sthiisismante bérhiligeed anebnibinaton(Wirchtich therapbuitic

i nfection), nmetabolism toxins, anoxia and vitam n deficiency; and mld
cogni ti vétHhannding anedeprgssantd Kricpwlayspmgoundsorithis theseclasssbeicat ed menory

I mpai fgre Nty ARRGSIAC di sorder and age-related cognitive decline. \Wen used
to treat cognitive disorders, the crystalline conpound of the invention may
be adm ni stered in conbi nati on wCopniovh&isotrdhes apeuti ¢ agents, including

anti-Al zheimer's agents . and apnti- Parkinson's agents. . Exenpl ary conpounds
within these &% ggmi?fb_@m&é%effﬁ*séweﬁa?%feiﬂteﬁpwﬁetﬁviaﬁﬁwgggﬁﬁggﬂﬁave_ al so
been s hO\eﬁb_oEdEr,bc%nﬂJrfsﬁfgtdd\&ﬁnifsféﬁrLlﬁ bPa hARAT TaltaRhtSHyRSRciNd HRSvht bPEeNt i nence
(Dmochowski  (2003) Journal of Urology 170(4): 1259-1263). Thus, anot her

enbodi mewrtystfllinchenippuad of the ineindbes Exenplaryetdgodivk disotdegsinchige styressofur i nary
i ncontd nence, .co i sin dm nisterin 0 at,i ent t herapeutically

of f oot vaiaratif TBr i ETFOR Sriie SBeh SRS po e Pt AFEFBR nen Used 1o
treat strgasgeiMeld\@bdasé, TGOREFNRIERD EMIRO M ESin@dord héhokddy BRI BN B de,

adm ni stered in conbination with other therapeutic agents, includin

ant i convMidardiscasEradpiraleylemsnapourassulal dementiaiege nulltrdnfarct deaentisg.canidbed
el UL 0GP ORI ) LRSSl B V2L
shown t o rfietegtichbeditioma(indudifi@HIV mgfection), metabolism, toxins, anoxia and vitamin
20 deficiency; and mild cognitive impairment associated with ageing, such as age associated
memory impairment, amnesiac disorder and age-related cognitive decline. When used to
treat cognitive disorders, the crystalline compound of the invention may be administered in
combination with other therapeutic agents, including anti-Alzheimer's agents and anti-
Parkinson's agents. Exemplary compounds within these classes are described herein.
25 Other Disorders
SNRIs have also been shown to be effective for the treatment of stress urinary
incontinence (Dmochowski (2003) Journal of Urology 170(4): 1259-1263). Thus, another
embodiment of the invention relates to a method for treating stress urinary incontinence,
comprising administering to a patient a therapeutically effective amount of the crystalline
30 compound of the invention. When used to treat stress urinary incontinence, compounds of
the invention may be administered in combination with other therapeutic agents, including
anticonvulsants. Exemplary compounds within these classes are described herein.

Duloxetine, an SNRI, is undergoing clinical trials for evaluating its efficacy in
-14-



fibromyalgia (Russell et al. (2008) Pain 136(3):432-444). The crystalline
conpound of the invention, due to its expected ability to inhibit SERT and
NET, is avecomypsessved to have this utility, and anot her perhisdioamt3oof the
invention relates to a nethod for treating chronic fatigue syndrone,
conprising admnistering to a patient a therapeutically effective anount of
the crystal line compound of the invention. Sibutram ne, nor epi nephri ne
and doparicAEng ‘élﬁﬁ?lg]l%%tlguﬁ AYHIPBIE, andetes BRGNS PR DB 6 St TP B ng

obesi ty (fﬂérhgalgﬂa (Rliss# QP4 gbﬁ%fp&%%%@mzm@). 1133 9tallihd Borhpdiiiadlhd e
conpound of the“invention, due to its expected ability to inhibit NET, is
al so expeateaton,aluhawds txricstedtability to inbabd HHIOE et NERbo dilssenpeaé¢d toHave nvent i on

relates to a.nethod for treating, obesit .ConNpr.i si n i pistering to a

ot ot 4% AulE A8 oo Sk BT R SE R o ar HE R RS ot o
the i nverhigib fa@?@é’%hfﬂn@éﬁ lcb@pridiig aRlnistOas; BeeAtIENAM clafeltRhll ¥ edRSONMDL Or
synpt ons associ ated w th nenopause (Deecher et al. (2007) Endocri nol ogy

148( 3) : 13meuned3ic crphellmepsmabiitel thoipsutien. of the invention, due to its
expected abi | 'ddutfaind g'n :He}prirr%‘EéEF;rig? Qr?dhcliglo%gmilllesrteﬁ}ét%ge %g{f@%ﬁ%s togenh %&n! Q LS

utility, and anot et efbo Inventron re 0 a nethod for
treati ng béasebinarcaGNHPbEIG (Aa8Rei At @0V Lh/rese@anssds3 1-c3wWr rse ng

adm nistering to a patient a therapeutically effective anpunt of the

cryst al | ichetadiigoueuad of the INYRREAR. &g to Resaseted abHiY & ighidNERds els9st al | i ne
conp d i 1.0 . . i t ake
oy by apeste o BYEI Al S GRLEnbRURACRATIF: ARhRREAIAR ol 27
conpound forstraatiag obayitgctaalprising admainistarinigtty a astient b else@aponhicdlyodffekcove

i nvestigating or, studyjng biologjc systens or sanples having serotonin or
norepineﬁﬁPPﬂ‘#ﬁp%ﬁgﬁ%ngFE?mgﬂgl@ﬁk?H%ﬁ%“%}ological system or sanple

havi ng ser ot ord3y @fisth Oihe,NAr IR NENEdA’hE KR RSRAET ST RoBYr RPmBidRIsOyed in such
studi es which nay be conducted either in vitro or in vivo. Representative

bi ol ogi cabsosiasidemh orenezaupt @3ccshirteabl €2003) Esdahingloggtilé8(3)idTadas3)bdthear e
sl atoa Dryifte Shrnsias SF stiaSh i sk TRe TR AR SRS “Sogs

pi gs, humems,is @86l c5Recle@rntd Rive tARATIRE ahd KEothWM dnlbodBhER oS tHRahahtioh r@ladgks | cul ar
interest. In one particular enbodi ment of the invention, serotonin reuptake

in a mami@&k noshqddRr Brateyd veyoraelat siimptems asposiatpdrveitiomicronagsg cakBLisingi bi ti ng
amount Ofadﬁlri]nelst&riP{gS %Oad! éa{tfggt & %@Pa%%&?caﬁ{z e}“f}e]&i\jend\ﬁ?orﬁ%j[ Sfthe lcgls%ﬂ%[e%%ﬁlpound of
the invention.
20 Research Tools
Since the crystalline compound of the invention is expected to possess both
serotonin reuptake inhibition activity and norepinephrine reuptake inhibition activity, this
compound is also expected to find utility as a research tool for investigating or studying
biological systems or samples having serotonin or norepinephrine transporters. Any
25 suitable biological system or sample having serotonin and/or norepinephrine transporters
may be employed in such studies which may be conducted either in vitro or in vivo.
Representative biological systems or samples suitable for such studies include, but are not
limited to, cells, cellular extracts, plasma membranes, tissue samples, isolated organs,
mammals (such as mice, rats, guinea pigs, rabbits, dogs, pigs, humans, and so forth), and
30 the like, with mammals being of particular interest. In one particular embodiment of the
invention, serotonin reuptake in a mammal is inhibited by administering a serotonin
reuptake-inhibiting amount of the crystalline compound of the invention. In another

particular embodiment, norepinephrine reuptake in a mammal is inhibited by administering
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particul ar enbodi nent, norepi nephrine reuptake in a mammal is inhibited by
adm ni st eri nga norepi nephrine reuptake-inhibiting anount of the crystalline
conpound w0 20tvs6939ent i on. The crystalline conpound of PhE/USEeM6430601 can

al so be used as a research tool by conducting biol ogical assays using such
conpound. Wen used as a research tool, a biological systemor sanple
conprising a serotonin transporter and/or, a norﬁ]ﬁi nephrine transporter is

typi cal | ¥ NOSTRREPNERE fupkike lEPigpg AMRURRithawestaliine PP dnt the e #%ohr i ne

reupt ake-jija th%itélfiﬂ@clc%%‘dﬁ& oPlhelifenGbY Shhikd B@u&g%%&%aﬁﬁ t4d1®y! nventi on.

After the biological systemor sanple Is exposed to the conpound, the

ef f ect s ebnduthihpbiclogicd essayoniing swhebalpeushd/ or nor epi nephri ne reupt ake are
det er mi ned usi\ﬂg conﬁenti onal Er ce@u&es Fnd equicgpmagt. Exposur e toni
enconpasses cOnPHCERG® & EPFEch oo RISt WSRO PSP HiR8PiPng t he
compouNd tfa@sriPARERO: a hdHEpiB4HMRk ralYportePis tPpicallVeonBBdni it 4 &drb@Rin and so
forth. This determ ning slgep may conprise neasuring a response, i.e., a
quant i t atrpupsakgniahipging asmopryncpbipe Toyptakerinibiting ampwif ofithecrystalligaial i t at i ve
anal ysi s. SUr | r on i.nvel ve for ex | @, . determ.ning the
ofretts SPPRL el M TERC TR iy PiokEen \BlufRREM e irigp O i

convent i @bapoid elediffees dnchibigidp REBMhin Supfak@snder iresihdphaind raipeskpiarephr i ne
reupt ake assays. The assay results can be used to deternmine the activity

| evel as d@INingd upiRg CARYAIAPND DIRSSHYSH AR PEERBY Yy FXPOSUECHICeP®aIsiE desi r ed
resul i - i - -1 nhi bjti [ '

B A e e T i N

i nvent i oforcaxanmipée bysed oas.vaadnaasaniidn, indko footh. eihad dm¢rmmgingtstepmayhemi cal
conpounds, and thus is also useful in screenihg assays to .di scover, for
exanpl e, “RERROMEGUHEE 2NAPPHY> b%tﬁq‘éaé}“&tﬁﬁiaﬁalb’géﬁfﬁ‘lﬁ PRATR 1 ng activity

and nor epiLRePAIInNEe F LHRIIRK R RRIV O T M @fe dickponsd hvbRic§ fBRORGple,t he
crystal line conpound of the invéntion is Used as a standard in an assay to

al I ow compringarg bt ctthes pEthwlcompotmdomthd bidlogica syssin or ompplendingnd wit h t he
crystalline c nFciund af t he, i nvention Fo identify those tﬁst co tﬁunds t hat
have 2boSP EGUST FrOSaRS? o CHURIBEHKRCT AR PBP P H NS AOTSRTRSPITING TG n& For

exanpl e, akRyPt akeadat Reshiey cad be@SEd ©QUTRMNE 186 adivdfyati] @f whbB Sk tHeumRAMnds i s
conpared to the reuptake data for the crystalline conpound of the invention

t o i dent iof gompeye nesessarydapeunasthe Hatircdagsult he, dexptoan puRspler-inhidting g. |
t est corrglga}n%?) d %1\/ei ng.d &4 %ﬁé(_n-ii Hhéjkulnloﬁ] activity about equal or superior
E PrP e Rn SHRRG Tl

to the crys ne*conpou nvention, if any. This aspect of the
i nvention i nclAtdiésonallg, the pasatitceshpdunest e imehtion &d [@aned ad 4 aReath

OO S o1 Tor vahuating Sther chomnbal ompounds and thud is Bl uscl 1 serdening assays = oo
to discover, for example, new compounds having both serotonin reuptake-inhibiting
activity and norepinephrine reuptake-inhibiting activity. In this manner, the crystalline
compound of the invention is used as a standard in an assay to allow comparison of the
results obtained with a test compound and with the crystalline compound of the invention

25  to identify those test compounds that have about equal or superior reuptake-inhibiting
activity, if any. For example, reuptake data for a test compound or a group of test
compounds is compared to the reuptake data for the crystalline compound of the invention
to identify those test compounds that have the desired properties, ¢.g., test compounds
having reuptake-inhibiting activity about equal or superior to the crystalline compound of

30 the invention, if any. This aspect of the invention includes, as separate embodiments, both
the generation of comparison data (using the appropriate assays) and the analysis of the test
data to identify test compounds of interest. Thus, a test compound can be evaluated in a

biological assay, by a method comprising the steps of: (a) conducting a biological assay
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data to identify test conpounds of interest. Thus, a test conpound can be
evaluated in a biological assay, by a nethod conprising the steps of: (a)
conduct i yoaotwmsbosgi cal assaywith a test conpound to pr@Cras2@9/06438¢ assay
val ue; (b) conducting the biological assay with the crystalline conpound of
the invention to provide a second assay val ue; wherein step (a) is

conduct ed t her befor after or concurrently with step .(b);
e h
fy

conpar i ngVithhtep) Cfogipoag@ i rroxidga Tirstomsayreipcs By candystipg dheshie a@ag%%aa}y val ue
from st eRyifbrhe c f%'HH{eaJo g%'uf?él 80ing %Veﬁﬁér%grsprb@lﬁk 'dqgco?ﬁra%agmaﬂlea@/ﬁerem

nor epi nephrine reuptake assays. CAL COWPOSI TI AND

FORMULAT Is@NSa Tl eomdu;cmtdaehﬂhﬁmfm@mfmn od cafcutraetly witbstepgh); iasd (o) pomahiting

adm'nist re e.form of har maceut | oppositi on or
For mil at fisnirsiofy Bl ffoeuih GRFb ShRsend wRE G Btk o7 SPRTRRAH0" e
patieny @)Yol@é’l)ial%@@%’l@hld% sERden Ahd ﬁ&@fnﬁbﬁﬁfn@%@ﬂaﬁe%édy@' ng, but not
limted to, oral, rectal, vagi naI nasal i nhal ed, top| cal (including

transdernmal ) and par RARMACERBIE : (WEver, it will be
under st ood by -t ho Ki || art I rrpound
of the i nvent /0 hAUTBiS? p&%r’aﬁ*eanvenﬁw% ofls 51?0%4“@%1? 5 B el

form i. ehg fori df&)phbﬁnad:bﬁﬁ@'l v@dpdsitich c&ubmnhteom aSchh@hamlr‘actemmgt t he
crystalline caonpound of the_ invention nmay be adm ni stered, for_ exanple

oral |y, CAMBOSHPRH payybs @:gnligéslter ip t{l@ pgtlent byppeaccepiable r?ﬁlt?r@§ AdPIEHIGEON | nps
dai | I Kl
dg!s eyl)Oan é@dlﬁ%%ﬁotﬂg&%{d dt?ggrﬁi/ réc:{'ahla\éa{ Ma@ﬁbgﬂi 1|n}{alg&) S[S 1célQ1n%lﬁi'11ﬂgg e weekly

e i'nvention rel ates
t o a phartrmskuhilgahd panposil tiodos eftdprinsiragpna Hldﬂawmatewﬂl balndersamelept abl e

carrier talljne conpound of the inve The conpositions may
cont ai n %&Sﬁiﬁé%‘ﬁ‘@ﬁﬁ tRataPReL dhe ?%?t?r@f“ﬁf?lﬁ‘ao ttée P eRfigy l}aégp “ClAhen

di scussi BgmaARRS! &hﬁ% lordgBEbe ﬁlrdf§§tﬁllhé ﬂﬁmCPSrPR‘Mh@/ RfdilsBR el YL RitBR MRy
also be referred to herein as the "active agent," to distinguish it from

ot her corpuoirentetini, thheryﬁtaﬂmsrl catriponnd efthh na\@ntldmam@abﬁ aéminiferadnaceut i cal

conpositions of the.inv typi cal | ont ther tic effective
amount® o eRRerylt i PR Shpoteiaie En Sk bie ote” SHBEEE e T 4 he
art Wil smeeogiyzRse, hﬁ)w&édaﬂm@seampiﬂﬁﬁgl@%@kly%ke GAABEKirtt, On may contain
nore than a therapeutically effective amount, i.e., bulk conposi tions, or

less than a t Hecaisergly.daong cabedateny dheappeniion relaiss fo ¢ perrylagaricaluni t dos es
des9ned L B THE OGS, BT I RBBRUR S SISURRSNRL oL SEL 1
active ag:eﬂltpouﬁd’\@ﬂ theinvgntida. orhead@mﬁosﬁoﬁ@nﬁgz) cotit¥in gshug ha@spdutioandbout 0. 01-
10 wt% with the actual anount depending upon the formulation itself, the
r out b formulating agents 1f desired. When discussing compositions, the "crystalline compound”’
of the invention" may also be referred to herein as the "active agent,” to distinguish it from
other components of the formulation, such as the carrier.
Pharmaceutical compositions of the invention typically contain a therapeutically
effective amount of the crystalline compound of the invention. Those skilled in the art will
25 recognize, however, that a pharmaceutical composition may contain more than a
therapeutically effective amount, i.e., bulk compositions, or less than a therapeutically
effective amount, i.e., individual unit doses designed for multiple administration to achieve
a therapeutically effective amount. Typically, the composition will contain from about
0.01-95 wt% of active agent, including, from about 0.01-30 wt%, such as from about 0.01-
30 10 wt%, with the actual amount depending upon the formulation itself, the route of
administration, the frequency of dosing, and so forth. In one embodiment, a composition

suitable for an oral dosage form, for example, may contain about 5-70 wt%, or from about

10-60 wt% of active agent. In one exemplary embodiment, a pharmaceutical composition
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adm ni stration, the frequency of dosing, and so forth. In one enbodi nent, a
conposition suitable for an oral dosage form for exanple, may contain
about 5- AOWDHG056939f r om about 10- 60 wt % of active agent PCIrruseove/oessedpl ary
enbodi nent, a pharmaceutical conpositioncontains fromabout 1 to 20 ng of
active agent, including fromabout 1 to 15 ng of active agent and from
about 1 to 10 of active agent. .In another exenplary enbodi nent, a
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used typ tiﬁ@@ﬁgﬁldpﬁrﬁlg(ﬁﬁltﬂbségati ent or type of nedical condition or disease
state. In this regard, the preparation of a suitable conposition for a

particul ar nodeyofonsentionplsearrgriosex¢ipionenpy i usadrin theephsoprsuti¢alt hose ski | | ed
in the p%%ﬁl%?&ﬁgﬁsl ocf{ﬁle 1 rVEI%tiOIlA. Ietc'hgl%glok %{g 1]%1%{11ral 82{ GIO orr e)é i1 It,eor%t s used in
such conpositlons are conmner cially avai B! y Way o ur t’her

i |1 ust r atcb@binatiomyveiaiiorabr &eipiettatililcp@lon o @® daoe adiabidtuiabied beiag
Rem ngton: The Science and Practice of Pharmacy, 20th Edition, Lippincott

W I | i ans ugedfgiticat 2 paticylgppaioniver typapiamediod epndifipg opdisgase agtee Ingis 3| |
Ph i cal : ' 7 it :
i ot ot re o RBHG RO Es Ao o lRb, Y b S fdBode Ordabtibibn s

exanpl es vwadll wlie theadcopabf thhsecskiillcglan viee @Emrphcutied eut.i adbitipnatc eptrabd @
carriers include, but are not limted to, the fOJqlh?Wig%: suggr , such as
| act ose, SPREESSSshHR Yok ceraposidensrhermmeieillygyailahle; BY 3¢ Rt EHEhot at o

starch; Ggldiilios @onvEibnAToF QLA i lds AR &RLABHIAR Ren@bon e delh¥at i ves,
such as sodi um car boxymnet hyl cellul ose, ethyl cellul ose and cellul ose

acet at e; apd\iterrad of Pagacami M) Fdition, [gppiatitnVilliais & BkhdiepBeltinore,such as
i ; i | h t oil tt d
o< it PG S PG T GR Bhasfac G B TR Gy e of 1

glycol s, s seh9PY! Ed[lﬁoﬂ'lMﬁliﬂhéotpWiNi@hﬁ,& suGte, Beltighor€ Vi lang QI g ol |,
manni tol and pol yet hyl ene gl ycol; esters, such as ethyl ol eate and et hyl

|aurate; agar Repusertiveeagese! mirilashichgresirvnsiferssiedscald al uni num
nydr oxi d %éce%ka%;léqga]%é O%ii)rfjéluc{%y B&ga%é;@(ietrﬁqe}ﬁgt@?@g FOIRRLRE! s%%gr"éll L3 s RefRger s

sol uti on; “ethy phos Ion onpressed prépel | ant
gases, suyblvoasarciyuorodt; strtins adueh as candtdastdirell potao eteshb o¢lkilosangichtaber

O iR atallme collilogs. and Te denvativbe such o sodum carboxymaethyl colslose. O
ethyl cellulose and cellulose acetate; powdered tragacanth; malt; gelatin; talc; excipients,
such as cocoa butter and suppository waxes; oils, such as peanut oil, cottonseed oil,
safflower oil, sesame oil, olive oil, corn oil and soybean oil; glycols, such as propylene
glycol; polyols, such as glycerin, sorbitol, mannitol and polyethylene glycol; esters, such as

25 ethyl oleate and ethyl laurate; agar; buffering agents, such as magnesium hydroxide and
aluminum hydroxide; alginic acid; pyrogen-free water; isotonic saline; Ringer's solution;
ethyl alcohol; phosphate buffer solutions; compressed propellant gases, such as
chlorofluorocarbons and hydrofluorocarbons; and other non-toxic compatible substances
employed in pharmaceutical compositions.

30 Pharmaceutical compositions are typically prepared by thoroughly and intimately
mixing or blending the active agent with a pharmaceutically acceptable carrier and one or
more optional ingredients. The resulting uniformly blended mixture may then be shaped or

loaded into tablets, capsules, pills, canisters, cartridges, dispensers, and the like, using
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Phar maceuti cal conpositions are typically prepared by thoroughly and
intimately m xing or blending the active agent with a pharnmaceutically
accept ablwocarwises39and one or nore optional ingredi entsPCTRS2000864306 ng
uniformy blended m xture may then be shaped or | oaded into tablets,
capsules, pills, canisters, cartridges, dispensers, and the |ike,

usi ngconventi onal procedur%f and equipnent. I n one enbodi nent, the
phar mace M ERfoRY Msersvics ARd e UPBeitt abl e for oral adninistration. One
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active agent..and_on r re [ ac ically I rri uch as
2oai um o EP @RS PR SRR MG SR g B SRR RO & o

conpri seacfivd dgghs or extenders, such as starches, mcrocrystalline

cel lul ose, | actose, sucrose, glucose, mannitol, and/or silicic acid;

bi nders, such VHerciatBdsd s o) RemImigrasior in apefichénsass fogei (ae+ #5 capstigyi ny!
pyrrojg d%b%ts,gﬂﬁsf %ﬁ&h%ﬂ%ﬁrﬁhggcﬁﬁ cﬁiﬁo‘ﬂ%ﬁ%@g{d@i conffifle @ SVE GEMt and one

di sintegrating agents, suc gar - agar, umcar bonate, potato or
t api oca st atochphahgtauticalcaateptakle tcairierss siidhcatsediunagitdtitoror dadicinm car bonat e;

solution retardi .agents,. such as, paraffin., absorpti on accel erators, such
as quat ePg} a‘&n%%ﬁﬁ%’ﬂ?%ﬁ%%ﬂ&@fa QMRS CA GURP OT CEGRIFTH SUCANAEISohol

and/ or - glyieRicR)staMAR N BREALt0 ROSRFRB NYIGe0os UathRD |, kAGb B1iBRACRE LRABLONI t e
clay; lubricants, such as talc, calciumstearate, magnesium stearate, solid

pol yet hylsaeteasglagimoaly methybutilulosé, algiydtes gelhtm, enolyamay/l pyrrodidangr ssrashendlof ;
colorjng agents: and bufferi agent.s. Rel ease agents, wetting, agents,
coat 1 458t LtineGBBcchgs ERPadl AN S arpin g Rueicir JALEE Vac ves
and anti Q¥ivdamt Spoi@Yy oftapch StaReeRMtic héld ! deeaPhalidiBg SAtd/srab dRATRPBIHatONS -
Exenpl ary coating agents for tablets, capsules, pills and like, include

t hose useelufion refading agerisattich gs parsfitnh absoretian agbeiatons stelt & Phickznat e,
pol yvi nylam%(f\oer}ili"ﬂé_%ro@?h@r?ds;{v?%ingég%l%é%ﬁgngéeﬁyq%ic%gfa%ldl/olf:g?flcl%roqht hal at e,

met hacryl'ic ac acr ster copolymers, ce 0Se acetate
trimel i hadresteatd) abyortainty budbtad Wholiehd dibrasatonkty dragxpriogd, sot dxpthiccel | ul ose

A R Sosrate” Magnosum Stoarate. sald polyethylon glycos sodiumlaudyl S = ©
and/or mixtures thereof; coloring agents; and buffering agents.

Release agents, wetting agents, coating agents, sweetening, flavoring and
perfuming agents, preservatives and antioxidants may also be present in the pharmaceutical
compositions. Exemplary coating agents for tablets, capsules, pills and like, include those

25 used for enteric coatings, such as cellulose acetate phthalate, polyvinyl acetate phthalate,
hydroxypropyl methylcellulose phthalate, methacrylic acid-methacrylic acid ester
copolymers, cellulose acetate trimellitate, carboxymethyl ethyl cellulose, hydroxypropyl
methyl cellulose acetate succinate, and the like. Examples of pharmaceutically acceptable
antioxidants include: water-soluble antioxidants, such as ascorbic acid, cysteine

30 hydrochloride, sodium bisulfate, sodium metabisulfate, sodium sulfite, and the like; oil-
soluble antioxidants, such as ascorbyl palmitate, butylated hydroxyanisole, butylated
hydroxytoluene, lecithin, propyl gallate, alpha-tocopherol, and the like; and metal-

chelating agents, such as citric acid, ethylenediamine tetraacetic acid, sorbitol, tartaric acid,
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antioxi dants include: water-sol uble antioxidants, such as ascorbic acid,
cystei ne hydrochl oride, sodium bisulfate, sodi um netabisulfate, sodium

sul fite, woaothsedsvke; oil sol ubl e anti oxi dants, such asPasasedyloc4sas mt at e,
but yl at ed hydr oxyani sol e, butyl ated hydroxytol uene, |ecithin, propyl
gal | ate, al pha-tocopherol, and the like; and netal chel ati ng agents, such as
citric acid, ethylenedi n} e tetraacetic acid, sorbitol, tartaric

aci d, phoéﬁﬂ%WPEC&@ﬁdmméﬁﬂl fie |ike. Conpositions may also be fornulated to

provide sl ow @ongwgftloﬁéhﬁ a[s%lb%ef@ﬁmﬁﬁtea Rep B ide Y RvAGEntHREN R caBY oY Of

exanpl e, hydr ox pyl me l'ul ose in varying proportions or other
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optionally, in a delayed manner. Exanpl es of enbeddi hg conpositions which

can be udednulated seithapibicy neledse tlsaﬂ@éttvang@é onlydorpgissentiThe la@tcne%ma@gémn can
al so be Iorf]t 1\ Caét?m%pegtaﬁ)a?lfl 8{%1011?1{1%1 na de &E& %%Onee}t eﬂx]amP cs o nl%bgc{du{lpgo re of the

above- descrl e lrqui sage or “ora

admi ni st rcamp@mwrmkzmdle catbb’e way iitfludd polphéd sudBtangRandwass. | TRl dcivaccept abl e
enul si ons, m croemrul sions, solutions, suspensions, syrups and eI|X|rs

Li quid dogajean absabe i1y pigatensanswlaseifesn.d hepraertiaie wifeane campranf theer t
d"“eﬂi’aﬁg&ydéémbgdﬁ$c afpl e, water or other solvents, solubilizing agents
and enul sif ers, suc s et hyl al cohol, isopropyl alcohol et hyl carbonat e,
et hyl acet at e ,Sultelriz yiquiall dosdgel forrhefor ylal Iaémmﬂtaelpnmcxb\unel byls/aglofd:lhistration,

1, 3-butyl ene glycol, oils . g.,. cottoonseed, ndnut, corn, germ olive,
cast or aﬂPg ‘?@gﬁ%éc hi‘/ Iag‘ﬁeptatﬁfiﬁc”g‘fl%ms E@P@&Wﬁ‘i%‘%uﬁ‘ﬁ%ﬁé&ﬁ%ﬂmmﬁ%gﬁﬂ’ﬁy| ene
glycol s apdcfigtd yLlaﬁl'dQloga%e%ﬁn%pﬁgﬂp bérﬁﬂmse‘%ﬁg aéﬂv)ét %éﬁ%mﬁ hg I’I@&{ diluent,
Suspensi ons may contai n suspending agents such exanpl e, et hoxyl at ed

|sostearyudaMpﬁh@k@npboWymxwemhthhQHQONﬂmmbmngngmsmmhi@mﬂmé@memshas

and t Py atah ekt nGorbafieydl KI L sb TR hreted pen Aphpl. Ben§P2" 202
admi ni st nahidak, pfoﬁb@leﬂ@%fﬁﬁpQ@b&%ﬂen@@l@ﬁ&spﬂd @ns, @hohfted, dv@inuQRoMRY be
packaged in a uni t dosage form The férm "unit dosage form refers to a

physi cal Iggral diveetaston and sasaimne ais e glyeerol derahgdiefpat dleohol. nolethyleneailyaphs ¢
cont ai ni %ﬁd ?a&@safcﬁ’f%s?{ H‘ef‘seo‘%b LﬁaQﬁd@' tQes ’tﬂ% o%cku%’ %nﬁ%é‘ﬁlacé‘&n‘% Lated to

producet rae Frc e ect one or r’rglnatlon wth
one or W@ﬁ@eﬁdldgfagﬁﬂﬁbuclhl’alstfér emplemmb@,tedsmﬁﬂeauﬁlaﬂcdﬂ@&@@cﬂyé@eﬂﬁzlmy be

caps u2|OeS sogb?:[g{ g&dssor‘tg![alnl e%tersa?nqcrtogrgstlaihlile cellulose, aluminium metahydroxide,
bentonite, agar-agar and tragacanth, and mixtures thereof.
When intended for oral administration, the pharmaceutical compositions of the
invention may be packaged in a unit dosage form. The term "unit dosage form" refers to a
physically discrete unit suitable for dosing a patient, i.e., each unit containing a
25 predetermined quantity of the active agent calculated to produce the desired therapeutic
effect either alone or in combination with one or more additional units. For example, such
unit dosage forms may be capsules, tablets, pills, and the like.
In another embodiment, the compositions of the invention are suitable for inhaled
administration, and will typically be in the form of an aerosol or a powder. Such
30 compositions are generally administered using well-known delivery devices, such as a
nebulizer, dry powder, or metered-dose inhaler. Nebulizer devices produce a stream of

high velocity air that causes the composition to spray as a mist that is carried into a

patient's respiratory tract. An exemplary nebulizer formulation comprises the active agent
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I n anot her enbodi nent, the conpositions of the invention are suitable for
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delivery devices, such as a nebulizer, dry powder, or netered-dose inhaler.
Nebul i zer devi ces produce a stream of high velocity air that causes the

conposition to spray .as mst that is .carri nto a patient's regpiratory
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agent, etsbiiteh trfdltatprodsentill, lacichib hadglydaat dnth (anfipgsiteaeate)typifalypr epare a
suspensi on, t active ent is m.cr d and then co ned with the

pr opel | LRt Wé!fﬁ&fé’ﬂa]??d Of PEGSYAS SR B D G Sl l’?eCOBFaé‘lz?ér ed by
spray dr Bébﬂtguﬁng?éﬂéfabt'i‘& Qkn U{hﬁﬁtﬁt(ﬁgﬁes@fﬁt) ﬁh&ﬂf&%ﬁ@é’caﬁf{ﬁtﬁré‘sleﬁ e ptfé}ﬁreaCt Ive
agent. The fornulation is then | oa into an aerosol canister, which forns
a port|omsoﬂmmhennhhaﬁemag@hasunysnmbdamkﬂ@mn@nbmddMmhﬂhemmpﬂémt|on can

al so 1 ni stered arent cut an ous i ntravenous,

"t s AR F uPRisae RbRulaion fighs St BS 2R AR Bun ML T on the
active aggfhcth® oRmideRAdipartR1Gokid Rti$Ohstnt OMhe fSRRASH ¥ the®loa88dHnEd ON.
Exenpl ary solvents for preparing such formul ations include water, saline,

| ow nol eclagiosledapisteraidieh Srmsaunsktiersofgho phirksne gl yeol , pol yet hyl ene
glycol, oils I f i sier t he
like. A t ypi cajl% %p rsgarll ’meer%%%u%& ftht%lnfl)\ﬁen?lgg g&{; gor P?aﬂ]ﬂlsiérgfé\ara%%%gysol ution

of the agékyoyagsntanchay, antagedusfiaframbauldns mwapeatcﬁl@almj@bmﬂ) Foeseh nore
solubilizers, stabilizers, preservatives, wetting agents, enuIS|f|ers and
di spet®si RgMiRjERRtON. the @StV aseRUP RFQVIRS TRaytasde MW% SEPPSRYION. OE CHYISiptle of a

sterile 'ﬂ?deﬁl(bia%) L&vamRdidt 'Wrerfring such formulations include water, saline, low molecular

weight alcohols such as propylene glycol, polyethylene glycol, oils, gelatin, fatty acid

esters such as ethyl oleate, and the like. A typical parenteral formulation is a sterile pH 4-7
aqueous solution of the active agent. Parenteral formulations may also contain one or more
25 solubilizers, stabilizers, preservatives, wetting agents, emulsifiers, and dispersing agents.
These formulations may be rendered sterile by use of a sterile injectable medium, a
sterilizing agent, filtration, irradiation, or heat.
The crystalline compound of the invention can also be administered transdermally
using known transdermal delivery systems and excipients. For example, the compound can
30 be admixed with permeation enhancers, such as propylene glycol, polyethylene glycol
monolaurate, azacycloalkan-2-ones, and the like, and incorporated into a patch or similar
delivery system. Additional excipients including gelling agents, emulsifiers and buffers,

may be used in such transdermal compositions if desired.
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sterilizing agent, filtration, irradiation, or heat. The crystalline
conpound of the invention can al so be adm nistered transdermally using
known tr amecderomabosdel i very systens and exci pients. For @Xansk@9/o643e6
conmpound can be adm xed with perneation enhancers, such as propyl ene
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| i ke, and incorporated into a patch o [mlar delivery system . Additional
exci pi ent s L ndi @%ﬁrﬁé t&?%ﬁ@{ﬂ&@@ﬁp@?ﬂi@*% PRt %mgmﬂim@ﬂ%e,reﬁirﬁy be used
|n such lbABRARLARIMCARBEROHE NS hbrfBRILLUnLT THRST 6b chififimENsS! al | | ne

conpound of the invention may dnministered in conmbination mnfh one or
nmor e ot hepmphstiapeafttheinageminsmayTbptsmnally carienettizo diugshat acosmpabninistansd of t he

[ ti : t] | | ' t her. d th - i ni st d with
the or yotdi TReNCBNBRITBR o MAGHiPbnt Oe3P g cais B PREOR BB AR E on
furthey GcomPrkSENQRMEE dFRYs]alds WaSréPloHR "§&Bﬁddrﬁ6gér@s(§)9) SCRREQINEG Yhe
agents(s)") selected fromthe group of anti-Alzherner's agents,

ant i convgremmiantighizhepicr' epgantss ynticenyylsrmpy @odemicpticsarantidepayspitsob s
agents, l. ser I Nr NEreni nephrin ake. i nhibit Rl s), non
A T S T P

i nhi bi t oks&roiafli MtidnAgamatle agdpy OISA [BRA IgePiephrin©Riupiable amiE@es)ioplosd
sel ective serotonin reuptake inhibitors, sodi.um channel bl ockers,

synpat hol2geiss (onipid 2pakepsiert Qrieid anRepisH. schagHES sitopindRpntele ighibigrsh
th N | i o i bed
er ?‘Rﬁ“éb&luﬁﬁngﬁh&el %[o%h@@, Aryyn@at aﬂﬁsnl I8, Jn*aecoﬁ{b‘irgugﬁ?tthgf%%ﬁPNﬁﬁlePJuﬁ ewﬁﬁlﬂ%% e

herein. By conbining the ¢ ne’ conpoun e I'nvention
secondar yf agertherapeitiolagetth ercapyl]l karwibm the hit,enddxamples areskesaibedihorairupt ake

i nhi bitory acti.vity, norepinephrine reuptake.inhibitory activity, and
acti vi t y BrsSoiBng aary el lﬁac‘gfa%w&aﬂfﬁh gaftiopevig a Se&ﬂ%@%ﬁ%%s%ﬁ‘ce
act i Vi Y Xnerkf5 8 RUNict U § 8CUrnAIBAGRNIRbitsh E&RDFRGRYH S8

conposi tions ‘containing two active conponents are typically easier to
f or mul at ecupiteke iclhpoyiactivits aod actaiityi asspcidiedeeith ¢hd seeorslorpageentesg., such

conpol ¢ PO TESR P Rl B o s g pReel SBPUFRGI P yer
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crystalline conmpound of the invention, a second active agent, and a
phar mac e @pMpasitignseontamning faceagtive spmpaings sudhgwiotgompenent cogwppifienngent s may

al so be incl.ud ] e c oSl ti ap j . on .t .a nmount of
e ompound BT 8 SehPichitagf AR, Aot i GREPRARMLALiELYorphdiEnBID "
secondar YAcgelidgy, ingyt detiees§etiwmhéd hecaiomydphinpicedldaycaositiont ered in

nonot herapy. The crystalline conpound of the invention nmay be either

physi 20 |c9mﬁp§<q;§dhwttyﬁtalhne compound of the invention, a second active agent, and a
pharmaceutically acceptable carrier. Third, fourth, etc., active agents may also be included
in the composition. In combination therapy, the amount of compound of the invention that
is administered, as well as the amount of secondary agents, may be less than the amount
typically administered in monotherapy.

25 The crystalline compound of the invention may be either physically mixed with
the second active agent to form a composition containing both agents; or each agent may
be present in separate and distinct compositions which are administered to the patient
simultaneously or sequentially. For example, the crystalline compound of the invention
can be combined with a second active agent using conventional procedures and equipment

30 to form a combination of active agents comprising the crystalline compound of the
invention and a second active agent. Additionally, the active agents may be combined with

a pharmaceutically acceptable carrier to form a pharmaceutical composition comprising the

crystalline compound of the invention, a second active agent and a pharmaceutically
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the second active agent to forma conposition containing both agents; or
each agent nmay be present in separate and distinct conpositions which are
adm ni st ewocotonssese pati ent simultaneously or sequenti alPCy/USE@/0es3861pl €,
the crystalline compound of the invention can be conbined with a second
active agent using conventional procedures and equi pnent to forma

conbi nati on of acti.ve agents conprising the crystalline conpound of the

i nvent i oCEERELY GEEGNdD Bt FW@%B@P&’ Thengapnongart (e comgostien ¢ t&@éﬂ[ys may be
conbi ned ritktdlo 2 IBARLTR A ki AGAEREATHE pFATL fixibRt i UM Aministered
pharmaceuti cal conposition conprising the crystalline conpound of the

i nvent i om a thesgronchllyaiffesevagenint andg anphbthracwet dasatibed hed@naccept abl e

carrier. In this enbodi pent, the conponents of the c osjtion are

Cypi cal iy i xRS E R Eq-tY BealEna B R AP G RS R4 hys cal

M Xt ure i @mif QPR MHeSaBERd Th fhiferhBEdiARA tHcCRbhY aff ARGhVMEIRTRMBY USI Ng
any of the routes described herein. Alternatively, the activée agents may
remai n sdéeeetler belpndadimisisiration betfase edraaintapd simalthegously oresqpatatetimes asn t hi s
enbodi nen h nts are n hysi call ] r befo

i ni ot rabrn SO afieh EhpBONEE Rk By BhiGled §9GNE LB PE Pttt s
separ at e te@iiRe$ & kbNWhebudhigioRpaAst béfaRte dmds B pRoKAEEdgSepall aipidaylyor nay
be packaged together in a kit. Wien adm nistered at separate tinmes, the
secondar %eés@mlstﬁxemleszs yisncd hoprspafton gdministasion @f theccomprapd ofithg drseation.t er

adm nj st r.at j: YL . I L I where.
conc ujro'rS e rﬁiﬂ{%}\n@%@ﬁ?ﬁ@@@?l on ng lt%l Egmglg#pggltgﬁg)@g}}&t%%gjopﬁ% gﬂ%fll 5 n ef[ﬁ 8512@0&,[ 24
hour s posbewt@elchoudspost-tsscalThis is afserefeded ® @scgemtielddnahistaatimomi Btusathe on.

Thus, the crystalline conpound of the i nvention.can_be qrall adm ni st ered
si mul t an&bY @%@%&fﬂ@ﬁ?ﬁﬂgﬂwn&w (5 POPTREY a%\l@tm%}%fea@lélﬂﬁtaagq ¥ ¥wo tablets,

wi t h one takhghily Qfth 8AGHeBEIVY Se 080k WHBDR (S QGREILIAlctTBY catRABHRE! NG
adm ni stered i nmediately after adm nistrati on of the conpound of the

i nvent i ongent, whers somicptiddetyempamleaing adreiniseared infrecdjatelyortesr hdmmidtation obr
three hours later). Al ternativel t he nbi.nat i on may be adm ni.stered by
't erontiesaisEnbor ReriFibp B peme et BB IAT | e pRe atER oy

i nhal at i @fvee hBur®MRer MAQEHABRLY, th CobinaG@HRAY 5€8dMinfidtérsd byl AFRGentreNits
conprising the crystalline conpound of the invention and at |east one

addi t i ona&f adosugatiparin.coapralliang tenether binwhelaen.t he secondary agents set
orth e i 1By ugALSE R0 AP BEEN B R ALt
f or m t ogebh@bukbefthe &8 chtidrh@idaip daabi el dddit@hhledshgecfoanoombritihg agé biv@oagent s
for the treatnment or prevention of a disease or. nedical condition in a
pat i et of the sccondary agents set forth herein, in quantities sufficient to carry out the methods of
the invention. The first dosage form and the second (or third, etc.) dosage form together
comprise a therapeutically effective amount of active agents for the treatment or prevention
of a disease or medical condition in a patient.
Secondary agent(s), when included, are present in a therapeutically effective
25 amount, i.c., are typically administered in an amount that produces a therapeutically
beneficial effect when co-administered with the crystalline compound of the invention.
The secondary agent can be in the form of a pharmaceutically acceptable salt, solvate,
optically pure stereoisomer, and so forth. Thus, secondary agents listed below are intended
to include all such forms, and are commercially available or can be prepared using
30 conventional procedures and reagents.
Representative anti-Alzheimer's agents include, but are not limited to: donepezil,

galantamine, memantine, rivastigmine, selegiline, tacrine, and combinations thereof.

Representative anticonvulsants (antiepileptics) include, but are not limited to:
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Secondary agent(s), when included, are present in a therapeutically
effective anount, i.e., are typically admnistered in an anpunt that

pr oduces wothmvepssati cal |y beneficial effect when co- adrChitst@omds3nét h t he
crystalline compound of the invention. The secondary agent can be in the
formof a pharmaceutically acceptable salt, solvate, optically pure

stereoi soner, and sq forth. Thus, secondary agents |.isted bel ow are
i nt ended aeﬁa%q#%}waeﬁ'awms ARy TPé’,dr%ﬁfButé(Flé aegnbﬁéfa@alaww $RiBf-e or can

be prepargfomiicNorRMSBId, efah,PLACEIMN B, AR hLAGRNERrobRARLARERhAL | Ve
anti-Al zheiner's agents i1 nclude, but are not limted to: donepezil,

gal ant amieti®suxremdm cthowin, felbawbicgfospleny met, egbdicntn, la@sainme, lamotrigoerbi nat i ons

t her eof . Regresent ative ﬁ?t i .%onvul sant s g?ti egfll ept.i CS%EC%[?WIG’ but are
not | i ni tYE-PEMaERERSSIR R QRIS APERTEHAY sulfate, meBhcRyiRin, B tWHte acid,
becl ang deyctkRk BRIBZARIaARamChiftaPafe ox £AcPATRL dlcadal &inC bonaraRavne di azepam
di net hadi one, eterobarb, ethadi one, ethosuxini de, ethotoin, felbamate,

f osphenyhbirrcergidsaplanciuide] phenekarbita, phcasnximidgi penylodt, Potagsinm biegidesi um
brom de, iumsul fa hen: in, . hobar bi t al hsuxi. m

i aazor amren g JERreoh Spale G b A RRARR Al e TEhARK LB

phenac enitéigranpiie Btthuthhdienc, pagpneibacid vapronie vitabhtfingeonigddy ta@d n, pot assi um
brom de, pregabalin, primdone, progahide, sodium brom de, sodium

val pr oat €ombiatipnsgtharcot.  gapsiriailarcgod ipet<he apticopyadt dnwlected fmi ¢ aci d,
val prgm [ Q%B?et [ [ ' ey ' thereof. In a

parti f(yl;ﬂl g%bgﬁlgo | néﬁ%&pteﬁtglpga%%%ﬁlvaﬁﬂ;g%@ 'S dglgltdééc%?%d from car bamazepi ne,
gabapentin, pRegabeaitative aidcmosshnts atdlndes butees eaflimiRepoesdndzatany,e

ant i depressants.include, but are not |ipmited to:, adinazolam, amtriptyline,
cl oni pr afMEIPORS] JPERTHEINC GBI %(&H%Pl_,n (a@t,ﬁipgb?mn ﬁ%ﬁg@ﬂméﬁ)i de),
doxepi n, doRidh aMiNEmided I FRSAMAREmifMZAbRE ARy IR hrotrtMideN8imipramine,
protriptyline, trimpramne, venlafaxine, zinelidine, and conbinations

t her eof . vRelpfassentiatclidmeantd cordnkitiosstitcscodgent s i ncl ude, but are not

limt to: anpntadine, ap. phi ne, benztropine, bromocriptine carbidopa,
di phehhydr am HePSrr AL e T Bl e bt bhcire BPLRFRd G amaitafiti ol o,
sel egi | i RBembAIhGRDBERtropink NE¥MBBERILY barbRIBHa, GaiRhARIrhANRS, ¢Melapeio,

Represent ati ve dual serotoni n-norepi nephrine reuptake |-nh| bitors (SNRIS)

i ncl ude, lovodops, @cvgotide.iprymipaxale; ropingpicasiemiling édvanenaftikexyeheridylosast i ne,

m | naci prc§ﬁbin’l%3¥t%9€%8?’ venl af axi ne, and conbi nati ons thereof.

Repr esent ve non-steroidal anti-inflamatory agents (NSAIDs) include, but
are Representative dual serotonin-norepinephrine reuptake inhibitors (SNRIs) include,

20  Dbut are not limited to: bicifadine, desvenlafaxine, duloxetine, milnacipran, nefazodone,
venlafaxine, and combinations thereof.

Representative non-steroidal anti-inflammatory agents (NSAIDs) include, but are
not limited to: acemetacin, acetaminophen, acetyl salicylic acid, alclofenac, alminoprofen,
amfenac, amiprilose, amoxiprin, anirolac, apazone, azapropazone, benorilate,

25 Dbenoxaprofen, bezpiperylon, broperamole, bucloxic acid, carprofen, clidanac, diclofenac,
diflunisal, diftalone, enolicam, etodolac, ctoricoxib, fenbufen, fenclofenac, fenclozic acid,
fenoprofen, fentiazac, feprazone, flufenamic acid, flufenisal, fluprofen, flurbiprofen,
furofenac, ibufenac, ibuprofen, indomethacin, indoprofen, isoxepac, isoxicam, ketoprofen,
ketorolac, lofemizole, lornoxicam, meclofenamate, meclofenamic acid, mefenamic acid,

30 meloxicam, mesalamine, miroprofen, mofebutazone, nabumetone, naproxen, niflumic acid,
nimesulide, nitroflurbiprofen, olsalazine, oxaprozin, oxpinac, oxyphenbutazone,
phenylbutazone, piroxicam, pirprofen, pranoprofen, salsalate, sudoxicam, sulfasalazine,

sulindac, suprofen, tenoxicam, tiopinac, tiaprofenic acid, tioxaprofen, tolfenamic acid,
24-



not limted to: acenetacin, acetam nophen, acetyl salicylic acid,

al cl of enac, al m noprofen, anfenac, am pril ose, anoxiprin, anirolac,
apazone, woapripemone, benoril ate, benoxaprofen, bezpi pecylusagoobossper anol e,
bucl oxi ¢ acid, carprofen, clidanac, diclofenac, diflunisal, diftalone,
enol i cam etodol ac, etoricoxib, fenbufen, fenclofenac fencl ozi c acid,
fenoprofeqr fentlaza f eprazone, flufenanlc aci d, queq;sal quE#ofen

f1 ur bi pr éel@iting lymadite. ZIqagmatagn omeBH» R FOMPIRARSREES T In A RatisH
i soxepac 1enib%8?ﬁ'1éf1@rfhe N%N?Erl%&&vted(ﬁ&ﬁ AR, hf?lfb‘ﬁﬁfb?eﬁl ﬁupﬂo%ﬂ“%oﬁﬁmacm

mecl of enamat e, necl of enamic acid, nmefenam ¢ acid, neloXi cam nesal am ne,
nlroprofénmpnﬂﬁ@bmumqbnendnabunsumnapnna@pnmenpunmenmuwxamﬂmmnmnnesul|de,

phenyl but S0BHe 15 BPPT RE AR P DR arTort SRR P ERBAE T am

sul f asal %ébl!&ﬁetoﬁél hhpdaen (FSHOAfRE ,naf)l%&@ﬁ(é&ﬁdiﬂl) bh@BbMBiRatidisapseéeni ¢ acid,
ti oxaprofen, tol fenam c acid,tolnmetin, triflumdate, zidonmetacin,

zonepi rac, anReprspitaEtd I@wlq Igkaxenih 1nq1¢deab‘1ﬁe@rr¢ nefuinaitedetahesdisaRriofol, t he NSAI D
i's select E%r g n%t & dc?ob%%:?a gr&) h{:fmg etaxggﬁ)er %e?hdcarbagl%ﬁr%ng%Sm%matlor(ljs

ketoprofen
conblnatnmﬂ&ﬂthereof In a partlcular enbodlnent t he NSAID is selected
from i buprofen, indonethacin, nabunetone, naproxen (for exanple, naproxen

sodi un), and ESRESHERIGROTEHBSRISNC rwfﬁkég@ﬂblé&rﬁ e ludgsbutarg patdinaitadgoi ncl ude,
b
ut afe gfotm Jeffhd %%Bfogno{%g%&%%g%m%t &&buﬁ%ﬁ%lﬁ@,ﬁﬁ%@?ﬁl‘l&?

di flunis met axa ocar I nat’i o
Repr ese ntrehaxe&nm((foeqman@ﬂm s, ﬁprelbel_aq:ihm)g ezﬂomimﬂm 'amct sormmmahtivehs thdvedf. dne not

limted to: in uproprign. and the .bupr i gn abolite .

hydr oxyb@ﬁ?tlft} Oﬁsﬁﬁﬁ%tﬂi‘q HePINFRABGR &4 e(“fﬁlﬂ 1“8])3 ﬁ%ﬁ%@ﬁromraé%a@ﬁnﬁe),
V|ona2|ngm@ng3g&gghm@hmgggtﬁggﬁeof In a particular enbodi ment, the

nor epi nephrine reuptake inhibitor is selected from at onpxetine, reboxetine,

and conbi nat i dﬂcwretsaﬁate\cﬁQpl@épg@seta(tmlold@n@hgmcsj andemihgarssts Upludledbut are
mte buprenorphine,

anal ggsi cs),.a d n agoni s but, are .no 0:

but or phand! iARSAER hERRRoRh e RS eL Run Ry aitises aHBIL nyhr omor bhon
| eval | or m@aﬂmo&i&l\éonm&a@}phoﬂ@@&ramdmh@n |8RIrpiedhen @acpeBRb] Methadkbuphi ne,

nal mef ene, nal orp hlne nal oxone, naltrexone, nal or phi ne, oxycodone,

oxy ror phémmphlp@ma&mhmﬁenalmﬁﬁvpawmlm@e nefxpaealalirexAe, d8lesliag.i ons t her eof .
L LSRR, S0 AR, AR 4 BEGRRR
oxynor phalgcoft Hﬂﬁaﬁﬁﬂl emdodineatsbihe aplddd sgdnig ﬁmﬂected from codeine,
20  dihydrocodeine, hydrocodone, hydromorphone, morphine, oxycodone, oxymorphone,
tramadol, and combinations thereof.

Representative selective serotonin reuptake inhibitors (SSRIs) include, but are not
limited to: citalopram and the citalopram metabolite desmethylcitalopram, dapoxetine,
escitalopram (e.g., escitalopram oxalate), fluoxetine and the fluoxetine desmethyl

25 metabolite norfluoxetine, fluvoxamine (e.g., fluvoxamine maleate), paroxetine, sertraline
and the sertraline metabolite demethylsertraline, and combinations thereof. In certain
embodiments, the SSRI is selected from citalopram, paroxetine, sertraline, and
combinations thereof.

Representative sodium channel blockers include, but are not limited to:

30 carbamazepine, fosphenytoin, lamotrignine, lidocaine, mexiletine, oxcarbazepine,
phenytoin, and combinations thereof.

Representative sympatholytics include, but are not limited to: atenolol, clonidine,

doxazosin, guanethidine, guanfacine, modafinil, phentolamine, prazosin, reserpine,
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Representative sel ective serotonin reuptake inhibitors (SSRIs) include, but
are not limted to: citalopramand the cital opram netabolite

desnet hylwptalogpssm dapoxetine, escital opram (e.g., esecraiSomwam3oxal ate),
fluoxetine and the fluoxetine desnethyl netabolite norfluoxetine,

fluvoxam ne (e.g., fluvoxam ne nal eate), paroxetine, sertraline and the

sertraline Iabollt | sert.raline, and conbinatjons thereof. In
certain é%%nﬁéﬁgstﬁm@ g&mP@%@%e@?}%loﬁm@?ﬁd&%“&%}%ﬁf oxeti ne,
sertraline, ar’l%e‘%@l'i’é%ﬂgtf&%ﬁaﬁdﬂ@Elﬁ%ﬁrate'?@;ﬁ%&%%tvénghé(&a%%iddm&ﬁi?dmﬁ)'ns

bl ockers include, but are not limted to: carbamazepine, fosphenytoin,
| anot ri gwif tiee, presedbmaemt®n: nexi | et i ne, oxcar bazepi ne, phenytoin, and

conbi nati ons thereo R ent ative_s at hol yti i ncl ude, but are not
limted to: atenol o%xe %5@(%2? %élﬁf(ﬁ(gﬁ%n%f Oﬁé{ﬁé‘g%ﬁﬁlﬁﬁré’mﬁuanf aci ne,
nodaf g |, phenthelcafkdine Rha%Ral Bf tHeQﬁ&rnﬂbﬂesd%b FH A8 (8tode (44TOC§)%¥1@| i ne
hydr ochl or| de), tansul osin, and conbi nations hereof. The fol | ow ng

f or nul at |Weslum@@taraé¢ éorgm@@emughlmermﬁér Fhe eastitioglcompagitien tsithers of t he
present Ilo nt8 Bard nﬁ)e?ar{% capyl%l?.l_"a(% compggggﬁl ?gr caFgule Oral Administration

The crystallTine co ion ray-dried | actose (440

g) and magnesiAlmersdteay @t ery(sfhﬂug)coafpeuﬁdlmmghls md@blegmﬁbllena’ddewmstuichl ng
conp05|t|on is then loaded into hard gelatin capsul es %500 n&

conposi t i(Ehmgermigegseistadhine ogllutose §t%ng) andieagneyiypaytearse (2 818o h%lm(l’%reng) i's
th hl; I 89
and mgndbShPAFEE bR SNG M inbbl S ov AR RINERELARE coRm URIR (X0, T2
mesh U. S(2(ﬂ]mge>famdpdmadephrlcapmlea hard gel atin capsul e (200 ny of

conposition per capsule) I atl n ps Fornul ati on For Oral
Adm nistration T ﬁqufma UHLOPH T C?WZA#WWM@G M) is

thoroughly bl ende s‘{ﬁlltni'b RPAPHRRY oF’EH%Mh@éﬂﬁﬁ @fd@' rh%ﬂd s MRS HEAbRnéOV M) and

starch powder (250 ng). The m xture is then into a gelatin capsule
(400 ny qvblmymbyslﬁm sombiper mozdedte)S0 mg)taeldrstaﬁtréi powddn €2 ¥rmgt alid mtwompound

(40 ) il SLenast i m sk sl ne el ose (v col e
into a gel ati O\lﬁ‘e@rﬁh?eé«lsfethé Shzallthk, colpolid mﬁ%i }hc(r&igmme@aedc@imom tion per
capsul e) mlcrocrys!ca?line ceilalgllogé (AF\E)lger{uPlHa% (|)3O 359 2 mg) a?ld nﬁ%?eghrits{e%}rgtg (nO 8 mg).
The mixture is then loaded into a gelatin capsule (Size #1, White, Opaque) (300 mg of
composition per capsule).
20 Exemplary Tablet Formulation For Oral Administration
The crystalline compound of the invention (10 mg), starch (45 mg) and
microcrystalline cellulose (35 mg) are passed through a No. 20 mesh U.S. sieve and mixed
thoroughly. The granules so produced are dried at 50-60°C and passed through a No. 16
mesh U.S. sieve. A solution of polyvinylpyrrolidone (4 mg as a 10 % solution in sterile
25 water) is mixed with sodium carboxymethyl starch (4.5 mg), magnesium stearate (0.5 mg),
and talc (1 mg), and this mixture is then passed through a No. 16 mesh U.S. sieve. The
sodium carboxymethyl starch, magnesium stearate and talc are then added to the granules.
After mixing, the mixture is compressed on a tablet machine to afford a tablet weighing
100 mg.
30 Alternately, the crystalline compound (250 mg) is thoroughly blended with
microcrystalline cellulose (400 mg), silicon dioxide fumed (10 mg), and stearic acid (5
mg). The mixture is then compressed to form tablets (665 mg of composition per tablet).

Alternately, the crystalline compound (400 mg) is thoroughly blended with
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The crystalline conmpound of the invention (10 ng), starch (45 ng) and

m crocrystalline cellulose (35 ng) are passed through a No. 20 nesh U. S

si eve andwoizeds6930r oughl y. The granul es so produced ar @Cunisea9as4386- 600C
and passed through a No. 16 nesh U.S. sieve. A solution of

pol yvi nyl pyrrolidone (4 ng as a 10 % solution in sterile water) is m xed
wi t h sodi um carboxynet hyl starch (4.5 ), .magnesj um stearate (0.5 ng), and
talc ( 1Cﬁﬁyst,arf&»§0tmr$scrﬁf%@fra? Sﬁéocimlélﬁgggggelactpﬁﬁéﬁeﬁlé, . mageHEEh U S,

si eve. T@%aﬁa@é’iﬂﬂgf af tRAXKIRE Wihed E&flﬁt_}%ssemﬁtﬁﬁf HThSEREGRY Babi ‘{'660%% off €

then added to the granules. After mXing, the mxture I's conpressed on a
t abl et nwmomippstioms =i tablet).a t abl et wei ghing 100 ny. Alternately, the

crystalline conpou 250 i s thoroughly_blended with mcrocrystalline
el Ul ose (400 o) LehPTCENBRY LT a6 59 uit Bl | ¢ atrd (5 ).
The mixture i gHHMoWwAPRIRsEEHs bR hiReMd el sispdbon Ten@inigONiSE bfon per
tablet). Alternately, the crystalline conmpound (400 ng) is thoroughly

bl ended wrtitrcagenspesrl@mle 86suspynsiasy oscar mel | ose sodi um (25 ng), |actose (120

ng), and nmagnesi i garate (5 ng). The m xture igmth n conpressed to form
a singl e-scored—tab : 600—g—6 orpOSitioh 0 et enpl ary
Suspensi on For mit & REReEgrrey] othnd e£ol | ow ng i ngredients

are mxed to for]ﬂ’lﬂz’f1 ansi on containing 100 ny b? gacti ve agent per 10 niL
of suspension: |YgiwdicBiRtide Anount Crystalline comp®8nd of the invention L
Qg Fumaric aci d Methygp&aktinum chl ori de 2.0 g Met hyl.1paraben 0.15 g Propyl
par aben 0.05 g @rapyllmtabdnsugar 25.5 g Sorbitol (¥0%gsolution) 12.85 g
Veegun(r) K (rnmagbeaulatadabgar num silicate) 1.0 g RS¥gring 0.035 nL

Col orings 0.5 nsdpbhissli(VdBGo@ibay g.s. to 100 nl BExegpgary |njectable
Formul ation For AghphRi* (@hERBiuBYallMiRe §ifiBate) 10g

Flavoring 0.035 mL
Colorings 0.5 mg
Distilled water q.s. to 100 mL

Exemplary Injectable Formulation For Administration By Injection
The crystalline compound of the invention (0.2 g) is blended with 0.4 M sodium

10  acetate buffer solution (2.0 mL). The pH of the resulting solution is adjusted to pH 4 using
0.5 N aqueous hydrochloric acid or 0.5 N aqueous sodium hydroxide, as necessary, and
then sufficient water for injection is added to provide a total volume of 20 mL. The
mixture is then filtered through a sterile filter (0.22 micron) to provide a sterile solution
suitable for administration by injection.

15 Exemplary Compositions For Administration By Inhalation

The crystalline compound of the invention (0.2 mg) is micronized and then blended
with lactose (25 mg). This blended mixture is then loaded into a gelatin inhalation
cartridge. The contents of the cartridge are administered using a dry powder inhaler, for
example.

20 Alternately, a micronized compound of the invention (10 g) is dispersed in a
solution prepared by dissolving lecithin (0.2 g) in demineralized water (200 mL). The
resulting suspension is spray dried and then micronized to form a micronized composition
comprising particles having a mean diameter less than about 1.5 pm. The micronized
composition is then loaded into metered-dose inhaler cartridges containing pressurized

25 1,1,1,2-tetrafluoroethane in an amount sufficient to provide about 10 ug to about 500 ug of
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The crystalline compound of the invention (0.2 g) is blended with 0.4 M
sodi um acetate buffer solution (2.0 nL). The pH of the resulting solution
i s adj ustwo 20w/q36934 usi ng 0.5 N aqueous hydrochl ori c acipdTars2@9864d0@queous
sodi um hydroxi de, as necessary, and then sufficient water for injection is
added to provide a total volume of 20 nL. The mxture is then filtered

t hr ough sterile filter (0.22 mcron) tqQ provi a sterile solution

sui t abl e?he&owﬁpéfhed{w%oweﬁ ﬁiﬁ%a\?ﬁeaﬁ. mE}%%tﬁ‘ﬁﬁ§V9h@6‘ §itions For

Adni ni strati o _'Al%étQQﬁh@Eh@ﬁllm%oH&ﬁﬁ@tj5' 9) € ARAYAinQfitrd B Sufroregpion (0. 2
ng) is mcronized and then blended wth |actose (25 ng). This bl ended

m Xt ur e 59 isolneuc $abad€2Simbp Bhamixagricns stirheall satlisomicatad tinfildye compaindont ent s of
the cartrjdge are adm ni.stered using, a dr owder. i nhal er, f ex | e.

A er nat A9 et Tad BT LS SRR EREk S AR Tt ST LS 17 SRk eq 1
a sol Wi eadiREeR&RY 1 Ysodiups Ry dtbkide | ®Ré Mo Q-admibistbidd dSHL RGlBhliZed Wat er
(200 m.). The resulting suspension is spray dried and then mcronized to

f orm a midevioathmegroyalepabiutilOnigdorpeutHiOAgigpdithd alyesllinavdmpowndmeadost. anet er

| ess than about 1.5 mm The rricronidgf)gg]mq3 osition is then | oaded into

nmet er ed- dose inhal er cartridges co I Sr?g“pr essuri zed

1,1, 1, 2-t et r affid @5 IRR4 A2 PEparhtdis APEMmMSLS 4k GrRMded! O iis@vicdpe@hout 10 ng to
about 500 ng ofthe conpound of the invention per dose when adm ni stered by
t he i nhalcerbodimangs ofgheinyentidgne Theys specificrranbwdimponin dopeBernggp nosingindsdtoaed in
citra f.fere p i ni.c _salin 125 . dhe mxture is stirred
and sltjoﬁi ?lg?%%leﬁg?éel O@ttﬁ%m(\:%ﬁp}@oodﬂ ny g iugﬂse(gﬁ %Pga{%zl'l‘rl?émgﬁaoefd "the solution is
checked and adjhgsbiéslvinghbhecEsas have tie foHowindgym&dndwds inRddbervaggieous | N
sodi um hydr.oxi de. The solution is adm nistered using a nebulizer device
that pr ovidiesehystany rehagbbrsvishient ussdheresn yid nahdefandddiae thewestadasound per
dose. EXANRLESR- The follow ng Preparations and Exanples are provided to
illustrate specific enbodi ments of the invention. These specific

enbodi nents, howevetcOHir e notacétitaeiled to limt the scope of the invention
in any. way unl ess ecifically jndicat egl. The foll ow ng abbreviations have
the fol |l owi ng rreanisBr%d% unl es POBMREFHNSHOY NS cat ed and any ot her

abbrevi ations usedfeyei n ang;d@rofef.fed NaY&hHIBRI dhiSiduydard meani ng: AcOH
acetic acid BSA bovine serum al bumn ’

DIAD diisopropyl azodicarboxylate
DIPEA N, N-diisopropylethylamine
DMEM Dulbecco's Modified Eagle's Medium
20 DMSO dimethylsulfoxide
EDTA cthylenediaminetetraacetic acid
EtOAc cthyl acetate
EtOH ethanol
FBS fetal bovine serum
25 hDAT human dopamine transporter
HEPES 4-(2-hydroxyethyl)-1-piperazineethanesulfonic acid
hNET human norepinephrine transporter
hSERT human serotonin transporter
5-HT 5-hydroxytryptamine
30 IPA isopropyl alcohol
IPAc isopropyl acetate
MeCN acetonitrile (CH3;CN)
MeOH methanol
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DCM di chl oronet hane (i.e., methylene chloride) D AD dii sopropyl
azodi car boxyl ate DI PEA V, V-dii sopropyl et hyl am ne DVEM Dul becco' s Mdi fi ed
Eagl e' s NeOi20rviBBO di net hyl sul f oxi de EDTA et hyl enedi anmPo@tus2ea64306 ¢ aci d
Et OAc ethyl acetate EtOH ethanol FBS fetal bovine serum hDAT human dopam ne
transporter HEPES 4-(2-hydroxyethyl)-I-pi perazi neet hanesul fonic acid hNET
human nor epi nephrine transporter  hSERT human serotonin transporter 5-HT

5- hydr oxyt r ypt ani né&\4 PA i sopPSRe™8Bdhol | PAC i sopropyl acetate MeCN

acetonitrile (CH3C¥ggeOH nethgnabApRiadLgRRI | ne PBS phosphate buffered
saline PPI13 triphenyl phosphine TFA trifluoroacetic acid THF

t et rahydr of ur an Ts@®@Phs ?- t ol uéngsnlylpbogphirehl ori de or 4- net hyl benzenesul f onyl
chl ori de Any ot her breviatkﬁﬁs used herein but not defined have their
standard, general | cept ed MNP Bifess noted ot herwi se, al

materials, such asgagents, i&taftiioigamat erial s and sol vents, were
purchased from comercial suppliers &such as Sigma- Aldrich, Fluka

Ri edel -de Haen, andsthe |i keyp-tahgnowtfenylsbiprigetondumethulbetwsnesylionyli cat i on
Preparation 1 4-(2-thhanesu%LEpMLoxynethylphenyl)prperidine-I-carboxyIic
Acid -Butyl Ester 4-(2-Carboxypﬁenyl)piperidine-I-carboxyIic acid -butyl
ester (5.0 g, AlMbtharibbreviations used herein but not defined have their standard, generally

accepted meaning. Unless noted otherwise, all materials, such as reagents, starting
10  materials and solvents, were purchased from commercial suppliers (such as Sigma-Aldrich,
Fluka Riedel-de Haén, and the like) and were used without further purification.
Preparation 1

4-(2-Methanesulfonvloxymethylphenyl)piperidine-1-carboxylic Acid +~Butyl Ester

0O O
OH OH g g O\|C|)/
o Mo S 5
O O 9]
—_—

NQ?/O_i< Ngy/o_Li Njy/O‘Lf

o)

15 4-(2-Carboxyphenyl)piperidine-1-carboxylic acid #-butyl ester (5.0 g, 160 mmol,
1.0 eq.) and THF (100 mL, 1.0 mol) were combined at room temperature under nitrogen.
1.0M Borane-THF complex in THF (32.7 mL, 32.7 mmol, 2.0 eq.) was added dropwise
over 10 minutes (5°C exotherm, gas evolution). The mixture was stirred at room
temperature for 5 minutes, then heated at 50°C for 1 hour. The mixture was cooled to

20 room temperature, and the reaction was quenched slowly with MeOH (30 mL) (mild
exotherm, significant gas evolution), then concentrated by rotary evaporation. The
material was azeotroped with MeOH (2x50 mL). The crude product was dissolved in
EtOAc (100 mL, 1 mol), washed with NaHCO3 (50 mL), then saturated aqueous NaCl
(50 mL). The organic layer was dried over anhydrous Na,;SQy, filtered, and concentrated

25 invacuo to yield 4-(2-hydroxymethylphenyl)piperidine-1-carboxylic acid #-butyl ester
(4.4 g) as a clear, light yellow oil that solidified upon sitting.
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1.0 eq.) and THF (100 nmL, 1.0 nol) were conbined at room tenperature under
nitrogen. 1.0M Borane-THF conplex in THF (32.7 nL, 32.7 mmol, 2.0 eq.) was
added dr opoi2ew/sesp 10 mi nutes (5C exot herm gas evol ut POmUS200M643DKt UTr €
was stirred at roomtenperature for 5 mnutes, then heated at 500C for 1
hour. The m xture was cooled to roomtenperature, and the reaction was

quenched sl owy w (m ld exotherm s nlflcant

evol ution), tHe Iézstﬂe ?tay@g ‘WPER?PQW keapordicias! et 6FEE was
azeotr OPdeM& ngg(vgéﬁﬁ)ssmv)ad i) b@l\ff SM%EFM%m%}S THE $fu¥eHad SoRIOAC
(100 ni, , ed wt then saturated agqueous Nadl (50
m) . TheaoﬁﬁémmErmaygﬁnwa¢ndﬂmedmhbemaahhydbdﬂéSma2SIhund415eqé®msand
concentrated in vac t el :

o Cos hy bRy PoHRRy IR diik: 374 mPBboy] 7 el HIBARAVISISE (4.4 g
as a o earminutedhhd Rl rh&er@'\xJas kihadd °Cdbf O@RIMAN Water (400 mL, 20 mol) was
sitting. 4-(2-Hydroxynet hyl phenyl ) pi peri di ne-I-carboxylic acid -bu yl ester
(50.0 g, adga andghe mixtoreswas)stiied feri smdnuesd The phaws (Boosaparatedg@odthemol ) . The
m xture | e t 0 i n ul f anhydri de
(s, 8 g, SHafCRURYE R MRS FiERT BRY 5 NS B RS I T " 274
mol , 1 Ber@dved tm@&l@dﬂ&dledfoﬁ@wﬁ@(mv@rasa thick o1l eshiahayak Ineedmxmdm Eurvias
stirred at OOC for 90 m nutes. Water (400 ni, 20 nol) was added and the

m xture WHETE3O ed for 5 ninutes. The phases were separated, and the

or gan | ayer 1 t Vv t he
solveﬂf rennvegﬁfo y;gﬁgdﬁ%éﬁ¥¥@%§5§gﬁggbﬁg% f%‘%?gfg ?B%h?é' b??? whi ch
was used 2i)i Hd8i(s, RH 128 (mpH)E 2 ©at3. thim, IH)NR/BR2 (4GOI )NHR0-2 DK, @HG) 1.63-( ppm)
7-37-7-435%&%1%E&11%1§%9Pg1 IH, 7.22 (m 2H), 5.38 (s, 2H), 4.28 (m 2H)
2.92-3. 10 IHY; 2. v 3H), 2.80-2.92 (m 2H), 1.63- 1.81 (m 4H),
1.51 (s, 9H). EXAMPLE 1 Crystal | i ngxtoipeghi ori de Salt of

442- ( 2A6- TrlfIuorophenoxynethyl)phenyl1prper|d|ne

4- (2- Met h&imesty Bhly ] : - -

ester (27.0 g, 60 6 nnDI 1 0 eo.) mas dlssolved in NECN (540 nL) and added
to K2ZCO3 (25 g, 180 mmol, 3.0 g and 2,4,p-trifluorophenol (13.5 g, 90.9
mol, 1.5 eq.). The m xt ur e g ) $tirred at 500C for 6 hours,
removed from t he heat, and sti ke ' The m xture was cool ed at
roomtenperature, and diluted wifh EtON:t m.) and water (700 nmL). The
phases were separated, and the as washed twice with 1.0 M
NaOH in water (2x400 nL) and saturJted aqueous Cl (1x400 L), then dried
over

15 H
4-(2-Methanesulfonyloxymethylphenyl)piperidine-1-carboxylic acid #-butyl ester

(27.0 g, 60.6 mmol, 1.0 eq.) was dissolved in MeCN (540 mL) and added to K,CO; (25 g,
180 mmol, 3.0 eq.) and 2,4,6-trifluorophenol (13.5 g, 90.9 mmol, 1.5 eq.). The mixture
was vigorously stirred at 50°C for 6 hours, removed from the heat, and stirred overnight.

20  The mixture was cooled at room temperature, and diluted with EtOAc (700 mL) and water
(700 mL). The phases were separated, and the organic layer was washed twice with 1.0 M
NaOH in water (2x400 mL) and saturated aqueous NaCl (1x400 mL), then dried over
Na,S0O,4 and the solvent removed to yield crude 4-[2-(2,4,6-trifluorophenoxymethyl)-
phenyl]piperidine-1-carboxylic acid #-butyl ester (25.0 g). The crude product was

25 combined with smaller scale runs for a total of 30 g, and purified by chromatography
(0-10% EtOAc in hexanes) to yield 4-[2-(2,4,6-trifluorophenoxymethyl)phenyl]piperidine-
I-carboxylic acid #-butyl ester (22.0 g).
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Na2SO and the sol vent renoved to yield crude
4-12-(2,4,6-trifluorophenoxynethyl)- phenyl]piperidine-I-carboxylic acid
-butyl esweno(@66939g). The crude product was conbi ned wpPCh/uspebloes3oscal e
runs for a total of 30 g, and purified by chromatography (0-10% EtOQAc in
hexanes) to yield 4-[2-(2,4,6-trifluorophenoxynethyl)phenyl] pi peridi ne-

1-carboxylic acid_ -butyl ter 2.0 g).The t-butyl este 22.0 g, 31.3
mol, 1.0 eq.)ﬁ\ﬁé?u%ygﬁf}%@ -%,@ﬁ- 1@9’@&1&?@}Waﬁ@blﬁ%gﬁltflm,ﬁ\’é%ghﬁml, 10.0

€q.) . The@kxhyh V8o sirhélr 8610 %ﬂ.).f PROHQIREE AL dirRd faPFoofh Qﬁﬁéﬁamr% hgig stored
at -100C over approxi mately 48 hours. Mst of solvent was renoved by rotary

evapor at ihonrs, then steecdr a s U0°C owgr tpprokinsitaly #§ homrs. Migbedf sed @ wa8enmdvied by

followed by stirri roomte rature for . JElr 0 S

[ S0l ot od YT iepialyaro KRBT R Gk shed 0 S0 BIRReIBS0 )
and dry ediihgyis @béhn (dihchlloior DPAYNHiriicra WNOTORIUANY Fleabl lnd il >09%
purity) white solid. HPLC of the filtrate shows -25% area of product. For

t he secorakevapwathine vl Kietic Rl snlreand\eigd by yiekt the yitlevappewnd asm and t he
oSyl L g SR ue e Qg B PNl DGO (e ol SOy Lo R0

terrperatu?'e, an enperature " to yie e title

conpound o&iprcaiubly diod e Eoridecrsal the §dlvoht Gvas PERGOAWYI rby)y eviipBratioh andthet he
hydrochl oride salt (18.5 g, 51,7,mm|1% were caonmbined with EtQAc (75 nlL, 770
mol ). THesubtEgofifl fyl & £ s shuticd eBtQAGWOHBL s it @i rapasteRwsasg e dhes3C for 30

m nut gs, I T Le,.: il np e filter
cakg %r e66 %,Sﬁgék%mtﬁpﬁn@@%E%%??w% ettli}%lgtcgg]??%%d ﬁ@ﬁ%&%ﬁﬁ%@h v:acuum
at room t(efMeera@%rparioper ni ght to yield the crystalline hydrochloride salt
18.2 g, 99. 39 rit Gopd .crystal | init observed hy PD, LC- V5 (2
o ot STt RS Sl 05 e Ry 508 e
consi st enys WLt h7¢ k. UT1R reDiYRn & IMEGS fnee%iﬁ@sl\(ﬂ%\»&g@%@t}d wessetaypgoto be

consistent with the structure and the salt form E 2 Crystalline
Hydr ochl onindtes,Sabted ¢é robnf Rn(pRtadyre; andi filiened. oPteelitrok wne theyfiljopkelyvenei peri di ne

oty 15, e i B0 Re Enb S 2 B nelian s S Hieh eRheeom tebpbsudr o
acid - butoybrn@shi @ yieRth® cstalihé hyaRIchlodids st vst & moEORufid90 nL, 2.0 nol)

was added and the resulting m xture was stirred at roomtenperature for 6

hours. Mbst ofGopgioneinlliniisweeehseeed by XRtlr | CeMaddrmeg inchmlwd lthe resul ting
thick sl WidonNat a(?gﬁef;dAFf %)& Eeg\/lg@yste];ns '&a%‘%&%d% be consistent with structure.

NMR (DMSO-ds, Varian VnmrJ 400) was found to be consistent with the structure and the
20  salt form.
EXAMPLE 2
Crystalline Hydrochloride Salt of 4-[2-(2.4.6-Trifluorophenoxymethyl)phenyl]piperidine
Acetyl chloride (83.5 mL, 1170 mmol) was slowly added to EtOH (140 mL,

2.4 mol). 4-[2-(2,4,6-Trifluorophenoxymethyl)phenyl]piperidine-1-carboxylic acid #butyl
25  ester (55.0 g, 117 mmol) dissolved in EtOH (100 mL, 2.0 mol) was added and the resulting
mixture was stirred at room temperature for 6 hours. Most of solvent was removed by
rotary evaporation. To the resulting thick slurry was added EtOAc (300 mL), followed by
partial solvent removal to ~100 mL. Fresh EtOAc (200 mL) was added and the resulting
slurry was stirred for 1 hour, filtered and dried to yield a hydrochloride salt (28.0 g, ~99%
30 purity). The filtrate was concentrated to a thick paste and IPAc (100 mL) was added,
stirred for 1 hour, filtered and dried to further yield 5.0 g of the hydrochloride salt (~99%

purity).
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partial solvent renoval to -100 nmL. Fresh EtQAc (200 nL) was added and the
resulting slurry was stirred for 1 hour, filtered and dried to yield a

hydr ochl owode10s@b439(28. 0 g, -99% purity). The filtrate wag/usorodnt3na@ted to
a thick paste and I PAc (100 nmL) was added, stirred for 1 hour, filtered and
dried to further yield 5.0 g of the hydrochloride salt (-99% purity). Two

| ot s of thehdrochlo alt (83. 23 9% purity) were
conbi ned wi t h TEYCRE ‘{fréli‘s‘b ¥ echhzﬂ% %%&@3 Oghgi*‘(}@gmhuf? Oglllrw}xyewef@ﬂrbé%qded at
700C and v$1ﬁle]§'t(ﬁ4c06’z15M 00! @Hﬁogo The Q@ultﬁ&%%rﬁf Wﬁ@heaft&ll dt 9yed Ry thsh 'sfoWl@g

overnight. The resulting l ow ng slurry wa |tered and the 1l
cake was cvelstéarogint hnﬁtefawe,(ﬂéﬂowtd by Istmnng Dwauilglnm&éhe teisglhing dicedlomfiog

approxi mately 48.hou eld,a cr n e salt 81 .0
2006 mur Pl AT TR Sid Bt Cord ot Gl PE EARE R bieg R  1° be
structar %1§lﬂ&hchﬁﬁ 8@ ppré:QmAchf 4ERAIPIEyidld aliPstallids hi’drbblﬂ@ndfé’ﬁ'ltqghb%r i de
salt (50. 40 nDI >99%p urlt&&@@ s dissolved 1n A (25 3.3

oo} onaOpRepuristil T N (AVBP-hmdl Heanes fbordrode conieni(28h b shzaram )
was added dggﬂgp?%§n9{Utldﬁglon was observed in 5 mnutes, and the internal

terrperature of was 65C. The solution was sl OV\A y cooled to room

t enperat ure amthetch@mibid liyrdesthddridecamy($ERORET.A0 ok, 998§ Pirgh} waslfiesolesiuht i ng
solids were filtered and dried under air for 2 hours to yield a seni- dry

product . TFAd23bmild3 dieele anddbe wryldag sluravasihgpicd s (Ut Vatestdn Mhnper at ur e
f d
or aﬂ)ozlq)j(_él HBI)%%&% gﬁﬂe(r' O@drﬁgl%f%_lcﬁésg [fioh %s to'ogdrﬁ oﬁﬁ%sréﬂllukés e, dmé ﬁﬂ%ﬂéﬂor | ae

salt (4 mat er i al ood crystallinity by
XRPD and t@ﬁ@ra@é&ﬂ@h&s@ﬂu@wamrm éFHd)sdhmah twais |std>®v1§ad)diled)fo room

4-12-(2,4,6-Trifluorophenoxymet h e The tit]le crystalline
it oci GHTRRSER 4P R rog o Ge BT OV GG LBC preuiiak il v ettat i | ar
manner  Uusjjfag:dlahe- dQeQ uﬁ&ertaﬂefoPY%%% 9feldj@se?ﬁ|-dr;/&%hujs9 MRl JABS weke theh Wat er
in IPA (total of 90 nL water and 1.8 L | PA). EXAMPLE 4 Powder X-Ra

Di f f r act idoad Podwtdrighkvacaymdit fchnawtmp@mtquatfmea:ppsom@l}o%& boureth yiekdhhatifRk gaku

anal YU & SR it PE R CR (o) o SAGLEN ) TR e R8s s can’ mode

of 2 (ZQ)CI'ﬁﬁﬂhIﬁtyrbgj\D(RPDaanﬂth| ze of 0.03 over arange of 2 to 40 in
two-t heta angl e anpl es were prepar}ggl on q3uartz

Crystalline Hydrochloride Salt of 4-[2-(2.4,6-Trifluorophenoxymethyl)phenyllpiperidine

The title crystalline hydrochloride salt (151.1 g, 99.5% purity) was also prepared in
20  a similar manner using 175.0 g of the hydrochloride salt and 10 volumes of 5% water in
IPA (total of 90 mL water and 1.8 L IPA).
EXAMPLE 4
Powder X-Ray Diffraction

Powder X-ray diffraction patterns were obtained with a Rigaku Miniflex PXRD

25 diffractometer using Cu Ka (30.0 kV, 15.0 mA) radiation. The analysis was performed
with the goniometer running in continuous-scan mode of 2° (20) per min with a step size of
0.03° over a range of 2 to 40° in two-theta angle. Samples were prepared on quartz
specimen holders as a thin layer of powdered material. The instrument was calibrated with
a silicon metal standard, within £0.02° two-theta angle. A representative PXRD pattern for

30 the crystalline hydrochloride salt of Example 2 is shown in FIG. 1. The samples were hand
ground prior to testing, in order to reduce particle size interferences to the relative
intensities.

The numerous intense powder diffraction peaks and relatively flat baseline depicted
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speci men holders as a thin | ayer of powdered material. The instrunent was
calibrated with a silicon netal standard, within 0.02 two-theta angle. A
repr esentwoi2oe/B¥BD pattern for the crystalline hydrochlporiuseomwabs30ef
Exanple 2 is shown in FIG 1. The sanples were hand ground prior to
testing, in order to reduce particle size interferences to the relative

intensities, The nuperqus i se po ffracti eaks nd relatjvely

flat basdlFHe ld%fﬂng[m e ﬁles%ry%fv»igm/ Y%ff%%i%@aﬁwg@%@ wﬁ%?ﬁ?ci

hydr ochl %b&'@g%ﬁh{m f Exanple 2 possessed good crystallinity. Powder X—ray
p

diffraction tterns were al so obtained for the crystalline hydrochloride
salt of ExanplPewlleaKdaydifEaétoummittemsyere alss blsttaemd fou thhcrtyhtalslmeof t he

oy el g BRAE Lo 00uml o] S P SR R T el o1

| nst r wrertwtdpctety d&dhidRdendubeEXathplea. Ther rral Anal yst cont roI I er Data were
col l ected 'and anal yzed using TA Instrunents Thermal Sol utions software. A

2.8 ng sanple of the crystalline hydtAWWLES de salt of Exanple 2 was
accurately weighed into a cover edTﬁle gmlglﬂm an After a 5 mnute isothermal

equi libration period at 22C, the eated using a |linear heating

ranp of 10C mDifftfeatialdiaring CAOXetr\(DSPY R&LHrflring€ ubiBEa tTRe ¥R gmaMs | s
shown in FIG 2. The DSC thernograph denonstrates that the crystal l'ine
conpound Mg dol Qa1 §hpedilp @ﬁthrﬁaEheémébAn@mt copgplian Detaapereicoledigd nda nel ting

PO Nty 3t ol 9 PE1AGFA R SAIREATRBR|MLOM bR AN 2000 A

represent at trace 1s g hown 1 n i cates at a sanpl e of
t he crystcajstal]m}: liyalrenhddridexsairpf Ex@2nplo2twas &owmbatelyawoightd (o ubvdded?) of

welght fromroomtenperature ta 150. ich is.congistent with the | oss

resi d@ mlﬁﬁli“é’taﬂr F aéapwmlsotg fﬁgge%ﬁgﬁﬂ?ﬂ Bﬁwdﬁékﬁﬂ? PRle W@f e al so
Obt ai ned ptokd Ligg ﬁﬂﬁﬁééﬁlehﬂlﬁ?rampddm)htﬂﬁlh%n% abdc Rf2dgr@ml @pksangtiver e found
to be consistent " with those of the crystalline hydrochloride salt of

Exanpl e DSEhavRoEagh Byshawn en Mi.st ure Sorption Assessment A dynanic
moi st e sor ptll rbé%%moagreslghs aerrn?g&strgfaes %Oc\{'my’]staﬁﬁnea corrntl)li)osiltn'dro? the invention
has excellent thermal stability with a melting point at about 196.9°C and no thermal
decomposition below 200.0°C.
A representative TGA trace is shown in FIG. 2, and indicates that a sample of the
crystalline form of Example 2 lost a small amount (about 0.5%) of weight from room
20 temperature to 150.0°C, which is consistent with the loss of residual moisture or solvent.
A DSC thermograph and TGA trace were also obtained for the crystalline
hydrochloride salt of Example 1 and were found to be consistent with those of the
crystalline hydrochloride salt of Example 2.
EXAMPLE 6

25 Dynamic Moisture Sorption Assessment

A dynamic moisture sorption (DMS) assessment (also known as a moisture
sorption-desorption profile) was performed for the crystalline hydrochloride salt of
Example 2 using a VTI atmospheric microbalance, SGA-100 system (VTI Corp., Hialeah,
FL 33016). A sample size of approximately 7.3 mg was used and the humidity was set at

30 the ambient value at the start of the analysis. The DMS analysis consisted of a scan rate of
5% relative humidity/step over the full humidity range of 2% relative humidity to 90%
relative humidity. The DMS run was performed isothermally at 25°C. A representative

DMS profile is shown in FIG. 3.
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sorption-desorption profile) was perfornmed for the crystalline

hydrochl ori de salt of Exanple 2 using a VTl atnospheric m crobal ance,

SGA- 100 swetervissBp Corp., Hialeah, FL 33016). A sanpl ePSrams2@b/064306
approximately 7.3 ng was used and the hum dity was set at the anbient val ue
at the start of the analysis. The DVM5 analysis consisted of a scan rate of
5% relative hum dit p over the hum dity range of 2% rel ative
humidity to 9&32 el tpir@fgl © HempRftiaies t Erﬁﬁéhwgstﬁ © SRBPYEIK Y R VPRI fal | y
at 25C. Ay LHbIEIEHMiBhINS bR Wi#h In3 Hﬁ‘éﬁtﬂ &k The fmefile
denonstrat es thatgl%tlhe CF;@@I&I ne clo olugﬁ1 }%r SI ﬁ\j/lg%i on %aa

rever si blcem@ompt hasmlmlompght(mnpwbén itexmsmhtq mblrogchihﬁmuhtytramgegﬁrmd&pi city.

P i 1y AP S04 20 arPOuT oy e b GotkeFLe Btq TERRGA MR ana

| ess tharxphelto dp RO @htiveBlMiMGERhRRRAEEHcd BattBe E@sﬁﬁ?@erféhﬁlt Ive
hum dity, which indicates that the crystal | ine form possesses only a

m ni mal  MPsksssh ohlygroempl résktaf hagroaﬁttﬁl@mat@@mﬁnﬁ POIKLOIBXAMPLE 7 Solid State
Stability Assessnent A solid- state&ﬁﬁp study was initiated with a
representative |lot of the crystalline rochl oride salt of
4-12-(2,4,6-trifl uorophenoxyseh@g{a)do&enmkqAgg@g{m@iﬁne at -200C, 5C, 25C 60%
relative humdity (open container) and 40C/ 75% rel ative humdity (cI osed

and open cont 4} pidsytats sigbHige studvi Hias indtiaied yithagerresenfatiae lotof o aywtlliag or age,
oY R R RrisERll HUHPLOA b AN bA RS m AN B BOHERE BE BN a0

EXAMPLE &5X/168Y% 1Statisre hum&h‘u@zr(abgtsctcmtmﬂer)iami 403Cé7melstNGthm:ﬂ1§iﬁy allosetl and

4-12-(2,4,6- Trifluorophenoxyneth eAcr stallln

hydr ochl GPPYECTERErS) %@‘g‘gﬁcﬂ‘tjﬁ“@@ﬁ/& 45? &a‘iayéf’ 88%8 E’E“@%é kepfs
descri beqpnh a@%ﬁﬁit&n@ thé'f@%an hM%Et%Eﬂabl@%hQﬁ{ riQ ey &{ehﬁ'@al %ﬁillt%y WRhirhEen
conbined wth 5 nL | PA/wat er (10% wat er) sol ution he m xture was
shaken amurlmmw(étmdéfqﬁapmﬁleQBC) until nost of the material was

di ssoJyved in the solution. The sol uytj then placed on a heating plate
whi chfsvvas pre-heated at 600C. Afteﬁgmpm the sol ution becane clear

i ndi cating there Xas Seudity ARlysth JfesitieHON sdihavhersed[s@mbe sol ution.
The heating device was then turned off (tot al heating tine of about 10
m nutes). The sol ution H1OrQRASHO ety ihepydipipsiding wo hours to al | ow t he
solution to

A crystalline hydrochloride salt (105.0 mg, >99% purity) was prepared from
EtOAc, as described in Example 2. The crystalline hydrochloride salt was then combined
20  with 5 mL of an IPA/water (10% water) solution. The mixture was shaken at room
temperature (about 23°C) until most of the material was dissolved in the solution. The
solution was then placed on a heating plate which was pre-heated at 60°C. After 5
minutes, the solution became clear indicating there was no any solid residue in the heated
sample solution. The heating device was then turned off (total heating time of about 10
25 minutes). The solution was allowed to stand for over two hours to allow the solution to
slowly reach room temperature, at which point the solution was white and cloudy. The
solution was then chilled at 4°C. After about 7 days, large crystals were observed. The
crystals were then isolated and dried.
The crystal structure was determined with a single crystal X-ray Diffractometer
30  (Nonius Kappa-CCD Diffractometer equipped with Oxford Cryostream Liquid Nitrogen
Cooler using MoKa radiation). The size of the chunk crystal was 0.45 x 0.25 x 0.20 mm.
A large crystal was cut along the crystallographic dimension to obtain appropriate crystal

size for analysis (FIG. 5). Data was collected at a temperature of 294°K and 120°K.
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slowy reach roomtenperature, at which point the solution was white and

cl oudy. The solution was then chilled at 4C. After about 7 days, |arge
crystal s woeneloasespved. The crystals were then isol at edpamaisdecomci3od he
crystal structure was deternmined with a single crystal X-ray Diffractoneter
(Noni us Kappa-CCD Diffractoneter equi pped with Oxford Cryostream Liquid

Ni t rogen Cool er using Mo adi ation). The size of the chunk crystal was
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di mensi O'ToltlcRViﬁghﬁitféeﬁ Rf.ARid@ate crystal size for analysis (FIG 5). Data
was collected at a tenperature of 294K and 1200K. The crystal exhibited a
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paranmeters: Axis (A):.,a.= 11 =.7.057, ¢ = 42.532 Angle (): B =
104.595, A= C = 9 “@k‘(%&)&:‘ @%éé?u’gc‘;a%& ated density (g/cm) @ 1.430
Reflection # : 20143 Ahesxmystal s were found to consist of the
4-12-(2,4,6-trifluorophenoxynethyl)- phenyljpiperidine cation, chloride

t y
ani on and wat er nolGadalased dgnsite &pmini #3@el 1. there were 2.56 water

nmol ecul es assq{ceiﬂ%&?ql -'25243& ght drug nol ecule pairs (eight 4-[2-(2,4, 6-
trifl uorophenoXyre %y Yphenyl ] pi peri di ne cations and ei ght chloride

ani ons), i .e. Thcheysealyvasrcappidoo dvatied of thne [, e6-tiflueophenoagmetgdh t hree
drug nol ecul e pairs, where each drug nol ecul e pair consisted of: one

4-[ 2- ( 2, #henxtl pipqridiegstienekiardcrpionsmd matgranelesules de cedr yrahcellnthegmwere

chi orle 2 Qftcr HBiSalel Q08 ETRR: MR Pholddfc| NS bR 28B044. O 32 ol es
of water are present for every one l'e the

4-[ 2- ( 2, 4iffudroplidnosyragthengehenpipipytidine pitemy lpgeight ¢hdonde dnyarspckl, oidree sal t ;
the fornmula for such a crystal can be witten. as: J[ 4-

[ 2- (2, 4, 878 APPIOYBRUHHERE t%?%%?{mfb%@r%g pelecylagairs, wheso cpghy  The

crystal iggydtblcbu@patRandified ¥8bEE 41'[91(2@‘H-@ifﬁ@%p@l@ﬁo%&dylﬁﬁ&{wp%ﬁle
determined Tromthe water occupancy factor in the unit cell. e water
occupanc yafigrearsirongacblozale @oloat ddiusign nge embodimenined] therovientmompaban®t?er s of t he

o o NOL AL oD RE e 5L e U RO S, AP ST DT, hDAT
conpet i t iphenyH [PipRidincHydrochloride salt; the formula for such a crystal can be written as: 1 4-
[2-(2,4,6-trifluorophenoxymethyl)phenyl]piperidine. 1 HCI. 0.32 H,0.
The crystal is built around the water molecule and the water content was
determined from the water occupancy factor in the unit cell. The water occupancy factor
20  was calculated using the thermal motion parameters of the atoms and overall observed
structure factors.
ASSAY 1
hSERT, hNET, and hDAT Binding Assays
Membrane radioligand binding assays were used to measure competitive inhibition
25 of labeled ligand (*H-citalopram or *H-nisoxetine or *H-WIN35428) binding to membranes
prepared from cells expressing the respective human recombinant transporter (hRSERT or
hNET or hDAT) in order to determine the pK; values of test compounds at the transporters.
Membrane Preparation From Cells Expressing hSERT, hNET, or hDAT
Recombinant human embryonic kidney (HEK-293) derived cell lines stably
30 transfected with hSERT or hNET, respectively, were grown in DMEM medium
supplemented with 10% dialyzed FBS (for hRSERT) or FBS (for hNET), 100 pg/ml
penicillin, 100 pg/ml streptomycin, 2 mM L-glutamine and 250 ug/ml of the

aminoglycoside antibiotic G418, in a 5% CO, humidified incubator at 37°C. When
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of | abeled ligand (3Hcital opramor 3H nisoxetine or 3H W N35428) bindi ng
to menbranes prepared fromcells expressing the respective human

reconbi nawo 20roz0%eBort er ( hSERT or hNET or hDAT) in or dePCraSd@vesssdae t he

pl Q val ues of test conpounds at the transporters. Menbrane Preparati on From
Cel I s Expressing hSERT, hNET, or hDAT Reconbi nant human enbryoni c kidney
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Chi nese @amhwdfmawfmbfeamstepeﬂraeﬁ)mg hDAT ( CHO DAT) were purchased
from Perki nEl mer and stored at -800C. Bi ndi ng Assays Bi ndi ng assays were
performed in a 96-well assay plat Binding 4sut’al vol ume of 200 m assay buffer

(5OMMIri s- Hdgéﬁ%l %w%regiw in 98- \Zzelﬁ)ass‘ﬁg Dt Qi total vBRY &e%f%on?nbr ane

protein, for a respective turation binding st adi es,
t o det er nssag bubfdi GO AWisiHOR N 2@a M NaCBEIfrﬂ,\r[tKaIlp}pHarA) vﬁﬂf(hﬁ,shmedi Bre, or

3H W N35428,. respecti vel r usi n 12 di ffer r adi ol i gand
concent r é%%b{%ner&ﬁmé% g%‘??fﬁ%ﬁ 33’ rmrz&t& ya|%,5vramn 16 B8581l15%
( 3H- ni soxgttmek erlQhQana 100 alMs GRHHNNISHRR) H R SR AHREHETH-vARB3Y 38, o

determ nation of pK Vval ues of test conpounds were conducted wth'1.0 nM
3H- ci t al opapactively @creMoBihatddsosiet 1 hdifloren8radialigaBdHeaNchBEA R8s ranginklfretnf f er ent

conceptrat | f § st, co u ngi from10 0Q, MM St ock
sol ut ong) Q()%Sﬁ)n,&/[l méﬁ QQ%Q%MLHHOWWS) %}I\é (Ejg'lsédﬁ{gnd seri al
di lutiong }WIN%&Q?J Bl plédnmt BishiLfor do@rmivhtldn f piGlvalutdOf 1M ddafPound™ KA
pH 7.4, 0.1% BSA, 400 ascorbi c acid). Non-specific radioligand binding

was det ervaraeendugted ieithpk. @ adhdécislonrapml AnNixBrhisrxctine ang-0@d prami ne or 10
™ GBR 2%9\%11(@%, bt 1 different concentrations of test compound ranging from 10 pM to

100 puM.

20 Stock solutions (10 mM in DMSO) of test compound were prepared and serial
dilutions made using Dilution Buffer (50 mM Tris-HCI, 120 mM NaCl, 5SmM KCI, pH
7.4, 0.1% BSA, 400 uM ascorbic acid). Non-specific radioligand binding was determined
in the presence of 1 uM duloxetine, 1 uM desipramine or 10 uM GBR 12909 (each in
Dilution Buffer) for the hSERT, hNET or hDAT assays, respectively.

25 Following a 60 minute incubation at 22°C (or a period sufficient to reach
equilibrium), the membranes were harvested by rapid filtration over a 96-well UniFilter
GF/B plate, pretreated with 0.3% polyethyleneimine, and washed 6 times with 300 ul
wash buffer (50 mM Tris-HCI, 0.9% NaCl, pH 7.5 at 4°C). Plates were dried overnight at
room temperature, ~ 45 pl of MicroScint' ¥-20 (Perkin Elmer) added and bound

30 radioactivity quantitated via liquid scintillation spectroscopy. Competitive inhibition
curves and saturation isotherms were analyzed using GraphPad Prism Software package
(GraphPad Software, Inc., San Diego, CA). 1Cs, values were generated from

concentration response curves using the Sigmoidal Dose Response (variable slope)
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Dilution Buffer) for the hSERT, hNET or hDAT assays, respectively.

Foll ow ng a 60 m nute incubation at 22C (or a period sufficient to reach
equi | i br iwoeRo1dsesorenbr anes were harvested by rapid fil PCRUSRIVI0906 a
96-well UniFilter G/ B plate, pretreated with 0.3% pol yet hyl enei m ne, and
washed 6 tinmes with 300 mMl wash buffer (50 mM Tris-HC, 0.9% NaCl, pH 7.5

at 4C). Plates were drjed overnight at roomtenperature, ~ 45 nm o
M cr oSci ﬁlg@ﬁﬁljm PpPripR _«dzﬁﬂﬂ’eﬁwéﬂd)an%@@edvagwa T‘H&Eﬁ &dﬂ(ﬂ_tﬁaaig&fmqnﬁra&siagwmt at ed
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saturation isotherns were analyzed usin aphPad Prism Software package
( G aphPadKSofagamveedechdic logagém Df KgoaluGAjor t¢sCe@mpainde sveweeabcud@ad fratmetic f r om

trati i ng.t he..Si.gnoi dal R i abl
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wer e geNeCA&RA PaBrs@b it )t onn. $9LNRES 20813)B0d0S 1 SRt Kt AtCQ 1 B r]qﬂ)ﬁm g

A obal Fit algorithmin Prism G aphPad. pK (negative decadic | ogar
K1) val uedhefoll]reencenmponnaboligangd. cal cul ated fromthe best-fit | C50

val ues, and t . val ue, of -t he radigli gand i he eng--Pr ff

equat: on ( Chende€BPRUEH By PRI B it AR 3858 108 k-
| G5O (1+[ckhibit@QSEREKE> [/19] and aOOPTHRL +a&t0.on radi ol i gand. The conpound of
Exanple 1 (TFA salt) was tested in this assay and found to exhibit a SERT
pK, > 7.9 and a NET pK, > 8.0. AssayASS®SERT, hNET, and hDAT

Neur ansmtter Up ASSRY S, NeHb PF RS ys were used to
measﬁ%qa conpetiti ve%?gh |T’b| tion of ﬁerot ?g%%ﬁl?tgﬂ%%?f%%ﬁ nor epi nephri ne
(3H NE), and 3udapasiiter (BtakOA)saypyak eiséctoaneslifesoapptitesinhiitidveof *H-

ti t SERT, hNET AT) | | der t t ' th
Pl CB0. vaPHEt CTest Do hanateBriHa Y ahapsbritdppirpe b SHaE Tigng
3H DA UptakeeAosas thiEsgRavAhhsp8AeCBSERITI RRE TS PIAYT)iA BRRE RFA&S AL D
hSERT, hNET, or hDAT, respectively, were grown in DVEM nedi um suppl enent ed

wi t h 10%tll PGz edudsBE t¢st combSERT it the tieBPofttor hNET and hDAT), 100 ng/m
penicjdlin, 100 ng/m styept ' 2 =gl utam ne and 250 ng/m of the
ami nogl ycosi de anti bi oti ﬁ'&??%’@’ﬁ ﬂg%%l%%é}lj?m%é&sﬁ? 800ug/ ml (for hDAT),
in a 5% C02 hyeiliohs Qerivdicdehames s@blydidasfeliie it SERESNERGR b A80%
confluence, the cells were washed t%lor oughly in PBS (w thout Ca2+ and My2+)

and | i ft eebpastivelis weke SRTA ip PNBERI mediumssuppleaenigd wadh EiyoialyzsAtBX (efat i on at
hSERT) or FBS (for hANET and hDAT), 100 pug/ml penicillin, 100 pg/ml streptomycin, 2

mM L-glutamine and 250 pug/ml of the aminoglycoside antibiotic G418 (for hSERT and
20  hNET) or 800ug/ml (for hDAT), in a 5% CO; humidified incubator at 37°C. When

cultures reached 80% confluence, the cells were washed thoroughly in PBS (without Ca**
and Mg”") and lifted with 5 mM EDTA in PBS. Cells were harvested by centrifugation at
1100 rpm for 5 minutes, washed once by resuspension in PBS, then centrifuged. The
supernatant was discarded and the cell pellet resuspended, by gentle trituration, in room
25 temperature Krebs-Ringer bicarbonate buffer containing HEPES (10 mM), CaCl, (2.2
mM), ascorbic acid (200 uM) and pargyline (200 uM), pH 7.4. The final concentration of
cells in the cell suspension was 7.5 x 107 cells/ml, 1.25 x10° cells/ml, and 5.0 x 10* cells/ml
for SERT, NET, and DAT cell lines, respectively.
Neurotransmitter uptake assays were performed in a 96-well assay plate in a total
30  volume of 400 pL assay buffer (Krebs-Ringer bicarbonate buffer containing HEPES (10
mM), CaCl, (2.2 mM), ascorbic acid (200 uM) and pargyline (200 uM), pH 7.4) with 1.5 x
10* and 2.5 x 10* cells, for SERT and NET, respectively. Competition assays for

determination of pICsg values of test compounds were conducted with 11 different
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1100 rpmfor 5 m nutes, washed once by resuspension in PBS, then
centrifuged. The supernatant was di scarded and the cell pellet resuspended,
by gent| ewvoOrzotounsetspon, in roomtenperature Rrebs-Ri nger poirasewonatses buf f er
cont ai ning HEPES (10 nM, Cad (2.2 nmV), ascorbic acid (200 mV) and
pargyline (200 mM, pH 7.4. The final concentration of cells in the cell
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of Mcr 0%ﬁhﬁ&%&rxlaaﬂluqcf’%lﬂﬁnrauﬁh @féc}m%@ 6d RAfhclieOmRMi i A&diQact i vity

quantitated via liquid scintil i on spectroscopy. Conpetitive inhibition
curves vvandymﬂalsyt@@raphPangmfSh%dremaplse:gefSGmph@a@ Sphekizgc(, GanPhémd
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sl ope) almuRe Riekivns& (RribBINsEpapi EathmASINEm3GRyhMAd/0 SERT and NET
Transporter QOccupancy Studies Ex vivo radioligand binding and

neurotransmitter uptake assays were d$é4¥3o deternine the in vivo occupancy

of SERT and NET, in I ions,. f IIovmn Vi Vo
adm ni stration (acut %eopf ‘ﬁg%ﬁl c RIE { 85 Og(e)rn%gﬁuﬁ S )g‘go?lleovm ng

admi ni strat i orExafivd @8ioligand binding and neurotransrnitter uptake assays were used to
20  determine the in vivo occupancy of SERT and NET, in selected brain regions, following in
vivo administration (acute or chronic) of test compounds. Following administration of test
compound (by intravenous, intraperitoneal, oral, subcutaneous or other route) at the
appropriate dose (0.0001 to 100 mg/kg), rats (> n=4 per group) were cuthanized at specific
time points (10 minutes to 48 hours) by decapitation and the brain dissected on ice.
25 Relevant brain regions were dissected, frozen and stored at -80°C until use.
Ex Vivo SERT and NET Radioligand Binding Assays
For ex vivo radioligand binding assays, the initial rates of association of SERT (*H-
citalopram), and NET- (*H-nisoxetine) selective radioligands with rat brain crude
homogenates, prepared from vehicle and test compound-treated animals, were monitored
30 (see Hess et al. (2004) J. Pharmacol. Exp. Ther. 310(2):488-497). Crude brain tissue
homogenates were prepared by homogenizing frozen tissue pieces in 0.15 mL (per mg wet
weight) of 50 mM Tris-HCl, 120 mM NaCl, 5SmM KCI, pH 7.4 buffer. Radioligand

association assays were performed in a 96-well assay plate in a total volume of 200 ul
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conpound (by intravenous, intraperitoneal, oral, subcutaneous or other
route) at the appropriate dose (0.0001 to 100 ng/kg), rats (> n=4 per
group) wewe euwdsessvzed at specific time points (10 m nuPe3/USR04B64300r S) by
decapitation and the brain dissected on ice. Relevant brain regions were
di ssected, frozen and stored at -800C until use. Ex Vivo SERT and NET
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ti ssue/ nean rate association for vehicle-treated tissue)) ED50 val ues were
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a (% o, U% V\Brle ener at e% %rom C0nC ration res Onse
borves CeERANGH: e PR B e R e g PO P erT R ke R
G aphPad yBib$Re SiExolaY DoSERTspRAst NedatdiptRke AsiaNS in GraphPad Prism.
20 Ex Vivo SERT and NET Uptake Assays

Ex vivo neurotransmitter uptake assays, in which the uptake of *H-5-HT or *H-NE
into rat brain crude homogenates, prepared from vehicle and test compound-treated
animals, were used to measure in vivo SERT and NET transporter occupancy (see Wong et
al. (1993) Neuropsychopharmacology 8(1):23-33). Crude brain tissue homogenates were

25 prepared by homogenizing frozen tissue pieces in 0.5 mL (per mg wet weight) of 10 mM
HEPES buffer pH 7.4, containing 0.32 M sucrose, 200 uM ascorbic acid and 200 uM
pargyline, at 22°C. Neurotransmitter uptake assays were performed in a 96-well Axygen
plate in a total volume of 350 pl assay buffer (Krebs-Ringer bicarbonate buffer with 10
mM HEPES, 2.2 mM CacCl,, 200 uM ascorbic acid and 200 uM pargyline, pH 7.4) with 50

30 pg protein. Homogenates were incubated for 5 minutes at 37°C with *H-5-HT (20 nM) and
*H-NE (50 nM), respectively, prior to termination of the assay by rapid filtration over a 96-
well UniFilter GF/B plate, pretreated with 1% BSA. Plates were washed 6 times with 650

ul wash buffer (ice cold PBS) and dried overnight at 37°C, prior to addition of ~ 45 ul of
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Ex vivo neurotransmtter uptake assays, in which the uptake of 3H 5-HT or
3H-NE into rat brain crude honobgenates, prepared fromvehicle and test
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wash buffer (ice coId PBS) and dri €¥hevéssaight at 37C, prlor to addition

of - 45 m of Md;[flé)r saaln Qﬁatnl)vere us(ecFi) { l\3(\Iralua!’t:'e fi% éx)h I?Qa[cﬁpolgwapgl% g E)F test

radi oactivity was ated"Vra’ urd's rosco

Non- SpeCchn@oﬁt&unﬁxtlﬁ@m@m 4rt @bt lhmit@d(fb veld hgeﬁceblmiimg&mdmcpagsaw (Motalssyays in
which tissue honog%at es were incubated with 3H5-HT (20 nM or 3HNE (50

nM) for 3ngiMabe ) Molecplzm g3 ripyepdy 2 SAbbh?éW@bm@m%@éwnarﬁait %F@l Used to
| l but
ot | L SHPASRER PANER pRNAREGh fn Bl tadio BRI, L e 127

(1984) Mrhdclabaed I?hlaemraqnd)d trizdédl Yest derﬁ])oumldt hadigighndbi@dingrasqas esing natvecel | s

expressing h hNE conventi on menbr ane radi ol i gand bi ndi ng assays
using r a&‘i%%}’reifgﬁetgr e’faéIFP 001 & hupany raalPe%Fur‘%téaélﬁm&?Eﬁ‘iﬁB@%%I aSSpYUYSetE gand

bi ndi ng 23FAY Sr HRcAGpIBRIY %eﬁrb%&ﬁb%llftéﬂlﬁtaﬂe%sa%ﬁﬁﬁé %nfd@d@r'}}ur@r human brai n;
neurotransmtter uptake assays using human or "rodeht platelets;

neur ot r angmaptesemeypeakations fmysrodsitibgaior ude, or pure, synapt osone

prep tions fromrodent brain. ASSA é g g)r mal in Paw Test Conpounds are
assessed for their ability to inhibi behavi oral response evoked by a
50 M injection of formalin (5% .FuBh #uwbaRd is affixed to the left hind

paw of mal e Sprague-Dawl ey rats (200-250 g) and each rat is conditioned to
t he band for &®muonndeare assessed for their ability to inhibit the behavioral response evoked

by a 50 ul injection of formalin (5%). A metal band is affixed to the left hind paw of male
Sprague-Dawley rats (200-250 g) and each rat is conditioned to the band for 60 minutes
20  within a plastic cylinder (15 cm diameter). Compounds are prepared in pharmaceutically
acceptable vehicles and administered systemically (i.p., p.o.) at pre-designated times before
formalin challenge. Spontancous nociceptive behaviors consisting of flinching of the
injected (banded) hind paw are counted continuously for 60 minutes using an automated
nociception analyzer (UCSD Anesthesiology Research, San Diego, CA). Antinociceptive
25 properties of test articles are determined by comparing the number of flinches in the
vehicle and compound-treated rats (Yaksh ef al., "An automated flinch detecting system
for use in the formalin nociceptive bioassay" (2001) J. Appl. Physiol. 90(6):2386-2402).
ASSAY 6
Spinal Nerve Ligation Model
30 Compounds are assessed for their ability to reverse tactile allodynia (increased
sensitivity to an innocuous mechanical stimulus) induced by nerve injury. Male Sprague-
Dawley rats are surgically prepared as described in Kim and Chung "An experimental

model for peripheral neuropathy produced by segmental spinal nerve ligation in the rat"
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within a plastic cylinder (15 cmdi aneter). Conpounds are prepared in

phar maceutical |y acceptabl e vehicles and adm ni stered systemcally (i.p.,
p.o.) at woeetastgnated ti mes before fornmalin chal | engePCHIS20Q06306

noci ceptive behaviors consisting of flinching of the injected (banded) hind
paw are counted continuously for 60 m nutes using an automated noci ception

cnal yoer 1655 egtnee ol oty Feeeer hLcon Bege, G Al el
flinches .iooh Do VRS ARG RIS (CheRhE Of &lﬁ}t"@%&ﬁ{%é&b Rbes@hentof. AN

automated flinch detecting systemfor use in the formalin nociceptive

bi oassay 'tactidd@dliodydia inphel rat Riw'S(1894) O 0ks)os2386:/24033(1) ASSAYbSospndaifteNer ve
Li gati on Mdel. Co ougg§ are assessed for thei abilit% to reverse tactile
al T odyni &TCHRMEAsRE QAU VP PPSTE BTy 1 SORPOHB BERAT A sti nul us)

i nduceyl byiam@ic¥@idaly; UbdeptaWh! Reh i sa8d dmPavkRY s&ﬁé&ioﬁﬂ? (S @b gatrhy dgsrepar ed
as described in Kimand Chung "An experinental nodel for peripheral

neur opat 19y npive dusedingdycoslanerbaniarl sspiliety briesgant jafier irentmpn seves Asat ( 1992)
Pai n 50( '%de‘?’(So?_ﬂ?’ch?’o'm “o/%lﬁgsagriltcf%cic%gt@éei riovei:rhg .i s determned as the 50%

wi t hdr ana responsel%o i hiocusus medhant cal” sti mul i (Chapl an et ah,

“Quanti t ati ve vabisess peitntdhvdntioh hhebehldesitbica with reheencato g fic(abféAy ord .
Neurosci . Methods 53(1):55-63) before and after nerve_ injury. One to four
weeks po§mbgdwwtwthe@@%pfow1d%e ydersgod bartbepciof optingrprakidlgd g diciayt thtcept abl e
vehi c{gs 1 I; j : erve
o ur: e T b tha B R pir syt BB o C s
an i ndex tak sphe andsqopuoflgic iavinitinnc Addpionyléy, pe teextdanepermihed ley dpbicgrlesent

i nvention has been descri bed 't@ﬂreterence to specific.aspects qor .
embodi memeEnt HEKEoHd ToRulgans. HLpebliatiaisoBticns At E?é@ltappl&aapﬂ%?lgﬁdga@rqup ed in
the art tRaferVRS inOMPoLRANGERfEa e BE HBAR IRy RAUL VAhEBLEntGR N Qgpsubstituted
wi t hout departi'ng fromthe true spirit and scope of the invention.

Addi t i onalobymerttdad hecneixtiontuape mroticededy sgfpichaalbirenpat ent st at ues and
regul ations, all publications, patents and patent applications cited herein
are hereby incorporated by reference in their entirety to the sane extent
as if each docunent had been individually incorporated by reference
herein. CLAIMS WHAT IS CLAIMED IS: 1. A crystalline hydrochloride salt of
4-12-(2,4,6-trifluorophenoxynet hyl)phenyl]- piperidine, characterized by a
powder x-ray diffraction pattern conprising diffraction peaks at 2Qual ues
of 4.440.20, 10.220.20, 17.160.20, and 21.780. 20.

41-



2. The conpound of Claim 1, characterized by having one or nore additional
diffraction peaks at 2Qual ues selected from8.1 10.20, 13.180. 20,

16. 060. 20W02810386320, 23. 760. 20, 26.320.20, 27.240.20, PETABR20¢43a61d
31.940. 20. 3. The compound of Caim1l, characterized by a powder x-ray
diffraction pattern in which the peak positions are substantially in
accordance with the peak positions o he pattern shown in FIG 1. 4. The
conmpound of Claim 1, characterized bé—é—]ﬁﬁfferenti al scanning calorinetry
trace whivgh PR a8 ki ng poi nt of about 196.9C. 5. The conpound of Claim
1, characterized by a differential scanning calorinmetry trace substantially
i n accor dance Avtyktatlinathyditvohhoride st & 4-22-(264,6 Arifiaopleanewyinethy ] plomplsi t i on

conprising a .pharmceutically acceptabl.e.carrier and the crystalline
Compound PBICTIEIS; thepecterized R aneRaE Ll fiTk OB REtRT CPBRISPE TRt ur t ner
conprissi R@ai& 2 260RRE ¥f 4 her@PeUDI%-+828N17. 8&leR), 6Hd b1 9ga@Dd i - Al zhei ner” s
agents, anticonvul sants, antidepressants, anti-Parkinson's agents, dual

ser ot oni n- nor epi nephrine reuptake inhibitors, non-steroidal

anti-inflamuatory agent or epi nephrine, reupt.ake inhibitaor opi oi d
agoni st's > opi di'a camPanuheRtam Sshaliciarecd by BRGRE Ans eBemASeoRTD ¢ o s,
sodi um chfRefioPhAkK 8 2 vahyIRakhed Yboht$ 1 1-80180,a8nRi-0abi phee-torey, eof . 8. A
process for preparing the créstal | i ne hydrochl oride salt of Claiml,

conpri si A§-38i8.28t 37 @10.20a PO BRERLY .Y 2yl 32 h0-H0-2Qend dIl 19456.20.

4-[2-{£ 4, 6-trifluorophenoxynethyl)phenyl]piperidine with ethyl acetate and
et hanol to conplete dissolution; b) cooling to effect crystallization; and
c) isolating time coepulid GRCIaRh il dshatRtarized Py bpewdeystal diffetiby gateshior i de
salt of daiml. 9. The process of Caim8, which further conprises the

st eps of Whigh the @gak pryitins ks spbstantigllyan goeprdrnse rithdbe Beakepogitions PEBSr opanol

and wat er i;ssolution; e) cooling to effect crystallization;
and f) i QSﬁé}PﬁﬁgWJﬁﬁ'{eﬁr(gs}m ting solids to yield the crystalline

hydrochl ori de salt of Claim 1.
15 4. The compound of Claim 1, characterized by a differential scanning calorimetry

trace which has a melting point of about 196.9°C.

5. The compound of Claim 1, characterized by a differential scanning calorimetry
trace substantially in accordance with that shown in FIG. 2.

20
6. A pharmaceutical composition comprising a pharmaceutically acceptable carrier

and the crystalline compound of Claim 1.

7. The pharmaceutical composition of Claim 6, further comprising a secondary

25 therapeutic agent selected from anti-Alzheimer's agents, anticonvulsants, antidepressants,
anti-Parkinson's agents, dual serotonin-norepinephrine reuptake inhibitors, non-steroidal
anti-inflammatory agents, norepinephrine reuptake inhibitors, opioid agonists, opioid
antagonists, selective serotonin reuptake inhibitors, sodium channel blockers,
sympatholytics, and combinations thereof.

30
8. A process for preparing the crystalline hydrochloride salt of Claim 1, comprising
the step of:

a) treating a hydrochloride salt of 4-[2-(2,4,6-
4D-



10. The product prepared by the process of Claim8. 11. A process for
purifying 4-[2-(2,4,6-trifluorophenoxynet hyl)phenyl ] pi peridine conprising
form ng twe 20ryssebl i ne hydrochl oride salt of Caiml. PRT/USh@9ps43deict
prepared by the process of Claim1ll. 13. Use of the conpound of Claim1 for
t he manufacture of a nedicanent 14. The use of C aim 13, where the

medi canent, _i s usef ul r treating pai.n di sorder pr.essi ve di sorder,
an aff ecttlilf}%orap%f‘@%mlet %b E@Wﬁ@ﬁe@ fr Qi qﬂv@&w&% agd F\?ﬂamlégpﬂ@la letey

cogni tiveidigapsier. stress urinary incontinence, chronic fatigue syndrone,
obesity, and vasonotor synptons associated with menopause. 15. The use of
Claim 14, wherbe theoolbd toarfient crygallisgfont afdr treating a pain disorder. 16.

{1 bromyal gi a. 17, Hol GeaRe BT S T bR b o RE BuB 1o

treatung(gmhpnlc | ow back pain or osteoarthrltls.

9. The process of Claim 8, which further comprises the steps of:
d) treating the crystalline hydrochloride salt with isopropanol and water to
complete dissolution;
10 e) cooling to effect crystallization; and
f) isolating the resulting solids to yield the crystalline hydrochloride salt of
Claim 1.

10.  The product prepared by the process of Claim §.

15
11. A process for purifying 4-[2-(2,4,6-trifluorophenoxymethyl)phenyl]piperidine
comprising forming the crystalline hydrochloride salt of Claim 1.
12.  The product prepared by the process of Claim 11.
20
13.  Use of the compound of Claim 1 for the manufacture of a medicament.
14.  The use of Claim 13, where the medicament is useful for treating a pain disorder, a

depressive disorder, an affective disorder, attention deficit hyperactivity disorder, a
25 cognitive disorder, stress urinary incontinence, chronic fatigue syndrome, obesity, and

vasomotor symptoms associated with menopause.

15.  The use of Claim 14, where the medicament is useful for treating a pain disorder.
30 16.  The use of Claim 14, where the pain disorder is neuropathic pain or fibromyalgia.
17.  The use of Claim 13, where the medicament is useful for treating chronic low back

pain or osteoarthritis.
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