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n .
feo1] This applica"!lun L&!Q !t!e‘ g!: visional application 60/802,850,
filed February 21, 2007, th{icﬂ_v?FTﬁs’ncorpnrated by reference herein in their

entirety. . .
a(gpllcatlon warms

1. FIELD OF THE INVENTIH .
[e62] The presentihﬁioma e;lxt f@tf cLqugng stereomerically pure (=)~

Q-desmethylveniafaxine, inc!ud‘:ﬁsahs thergof, compositions comprising the solid forms,
methods of making the soli QJ%Q& eir use for the treatment of various diseases

andfor disorders. etolrealon

2. BACKGROUND OF T
[oe3} Each pharmaceutical compobnd has an optimal !herargleuﬁc blood concentration

and a lethal cancentration, %@bﬁluiasywezapo ines the dosage strength
in the drug formulation necegpary 10 obtain the ideal blood jevel. I the drug can crystalize as
two or more crystal forms d?ﬁEJ i EinIQoQge ﬁaf dose will depend on the crystal
form present in the formu!aWi W & narrow margin between therapeutic and
lethal concentrations. ChiorampheRicok-3-palmitate (CAPP)L for example, is a broad-spectrum

antibiotic known to crystailiz.Hﬁ' 3@#p@ Fﬁrt@@ cﬁy forms and one amorphous

form. The most stable form, A, is between this polymorph

The dij in Di
and another form, B, is & fa:{ﬁf&ft&maml@]& I;:%Hﬁy lvrflatai overdosages of the
compound if unwittingly adnjni Formge o Altergtions during processing andfor
storage. Therefore, regula:ﬁ'zjmi:e mliély:te fates Food and Drug
Administration, have begun Fplioai.gR@*&nTelﬁtEorpmc content of the active

component in sofid desage forms. In general, for drugs that exist in polymorphic forms, if

0
anything other than the purelN’N aN;I;I:@N polymorph is to be markeied, the
regulatory agency may requi ; monitoring, Thus_ it omes important for both
redical and commerciat reaﬂiﬁ%u?ﬂ&ﬁahﬁ@smn its rnost
thermodynamically stable poi;ﬁvémmrr fieézl avtésﬁcaﬂy favored polymorphs.

§064] New solid forms of a pharmaceutical agent can further the development of

formulations for the treatmerf Q)G E}] dr ﬁ@fm@j forms of salts of 2 compound are
known in the pharmaceutical art to affect, for example, the solubllity, dissolution rate,
bicavailability, chemical and M Q:m&lmgmy fractability, and compressibility of the

stereomeriCMY
Poe Ott Off
semethyrcenratax
life, Including
salts thereof
compositions




compound wan

compound as well as the sa&ygye!a;!aglzf Rmﬁcltmgd on the compound (see, o.¢.,
Bym, S.R., Pleifier, R.R., anm. G:h'eam’@a*e Chemistry of Drugs, 2nd ed.,

88C, inc.: West Lafayette, IN). . .
foos} Accordingly, EérEWEr J]ﬁisrrWLfJﬁsmg @ salt or fiee base of 2
compound with optimal physy o i opeliy il advance the development of the
compound as & phamwmigmﬁamg;cal properties include: reproducible
preparation, non<hygmscopiﬁe:ve}6'?m EWY teil;ible and ulvaviolet light, low
rate of degradation under accelgrated stability conditions of temperature and humidity, low rate of
isomerization of between isotﬁi&rﬁeﬁ%ﬁﬂcﬂd‘nﬂ&misnaﬁon to humans,
Crystallinity is often desimbihitﬁﬁérmiaﬁgmfﬁ risscdaﬁon profiles may be
attained via preparation of al 4 .
[006] O—desmethyl@gefﬂiawma-'dimethylamino)-‘l-(4-

" e o

isa the compound veniafaxine, & hydrochioride

salt of which is currently wm&md atwu!@al? trade name Effexor® Effexor®, which
Is a racemic mixture of the (+) ) o ) :itﬁé Svlﬁﬁ m icated for the treatment
of dep ion, ic O pﬂlgh pﬂﬁ bx m s a fumarate salt in U.S.
Patent No. 4,535,186, and a fuecl D eyt Ry P e disclosed in U.s. Patent nos.

6,673,838 and 7,001,920, resp pure (~)-O- tafaxine and its

pharmaceutically acceptable i U.8. Patent Nos. 6,342,533 B1,
il

6,441,048 B1 and 6,911,479 B2. ..
" [e07} We have mscmmtmyﬁ &%QQQMLW =)-0-

desmethylventafaxine, includiy s%ﬁ 1 gally useful, as assessed by the list of
properties described above. Phus, thelpresentinvention the need for imp solid

farms comprising (—)—Odesmwm@ixﬁtﬁ/ ?gstabﬂitynd formulation.
to visible and
ultraviotet light,
low rate of
degradation under
accelerated
stet:Wry
conditions of
temperature and
hurnitY, low tate
of isomerization of
between
Isom:ode-forms,
and safety Mut




"0:ca contains as
[earrpel alcohol
» summary - grid water, and

{8672} In a first aspect, there.is r gd a clystal fonn of a hydrochloride salt of the

stereomerically pure comp(@{ﬁ Q
‘carols 9|0. 15 9,

19 ], ape200 '20.
10117e1 Inct ird

which contains water, and W}l{}ld@r .ef) powder diffraction pattern comprising peaks at

approximately 14.5, 19.1, Zth@ﬁ’}ﬁ ﬁncrlcal Iy »
{007b] In a second aspect, there is provided a crystal forfn of a hydrochloride salt of the
stereomerically pure compopur temula Iy

coinpoandol(11

which marathins

water, and whfth

attcompyisine
which contains at least one px@:ﬁt@%d I sopropyt aicohol and water, and which has an
X-ray powder diffraction pagrbCﬁxfﬁi%ﬁgﬁsﬁf@rryinamly 6.0, 15.9, 19.1, and 20.3 °20.
14.4:16.0,17.4
and 10.072e.
11107d1Ina
fourth aspect.
there is poyided
aythal fonn of aof
the
thereornentialie

.



11017elIna
11114 aspset,
[067¢] In a third aspect, Th:ogeidiSa p\,F@\f"lded hydrochloride salt of the
stereomerically pure compauadsoitélf fa }_m o|| a
hydroeLtloridc salt
~
of the

LEEHH]

whldlﬁ‘ra@tlon
which contains water, an b pow er diffraction pattern comprising
peaks at approximately 1 ééEEanQ)tﬁ
{007d} In a fourth aqpecamu,tom .L@slal].oﬁ: J @ hydrochloride salt of the
stereomerically pure coma\rfdf i?l:mi(])l 1 2 9 .

11107f: lo al:

an pert/thé;re it

of the .
wherein the crystal formscixeri@ U‘IHE*Y@% Orf about 6% water by weight,
and which has an X-ray pj»ﬁcr d fﬁac(gl iauem cohpz Islﬁ peaks at approximately

15.1,16.7, 18.8, and 21.0™

has an X-ray
powder
diftnpfising pet at
abut'11,11, and
14.4 020.
[1107,g1Ina
seventh aspect,
there is provided



100711 In a ninth
aspect, there is

[067¢] In a fifth aspect, pﬁ@\yﬂj@d dioteee hvdrochloride salt of the
stereomerically pure compéx)qfdﬂf]formu]a (631
e

ptataent%resnieai

for treating
which has an X-ray pow: i ; mprising peaks at about 14.6, 18.7, and
BravEHg; o
[6071] In a sixth aspect, marba@tﬂgrypad,ﬂ of a hydrochloride salt of the
stereomerically pure com@@@{?):ﬂ]alﬁ tom b

aspect, Iihere is

provides the use

z OH
of the :

defined gbove is
which has an X-ray po»vttclff@frmef‘tml nﬂﬂleﬂh p{aﬂs at about 11.9, 13.0, and

14.4 °286. .

[607g} In a seventh aspeg%gerisep%\gieM ;@Jr@a@.mctn composition comprising
the crystal form as del’inet@ﬁvtree&mﬂ@qutically acceptable diluent, excipient or
camier. preventing, or

{007h] In an eighth aspect, there is proviged the use of the pharmaceutical composition as

defined above in the mamgmagiﬂgnamxlglt [ preventing, or managing
depression. mom] I n as

eleventh aspect,
there is provided
the use of the
phamaceMical



forma apprising
li-4-0-dasmethylv
enlefaxim and

{0071} In a ninth aspect, there iffrov{jed the use of the pharmaceutical composition as
defined above in the mmu%g §" 2 c!rgno of treating, preventing, or managing

pain. Without intending
{0673 In a tenth aspect, tw iUéViM &ttse tthmacaulical composition as

defined above in the manufacture of a medicament for tredting, preventing, or managing

ity any particular
{607k} In an eleventh aspeth@@f yv_vhfh@ use of the pharmaceutical composition
as defined above in the g}f@ffﬁf@ g &nézﬁaﬁfé for treating, preventing, or

managing incontinence.

{0671 In a twelfth aspecmmgei&slﬁlt%gﬁcal composition as defined
above, for use in treating, ;b@'pkg d eﬁgﬂ?pre*‘on

{007m] In 2 thirteenth aspﬁ there islprogtided a pharmaceutical composition as defined
o veaine. ISSOIUTION.
above, for use in treating, pfeveniing or Managing pain.

{0070] In 2 fourteenth aspQl Qp@;%ﬁ@& @tmthﬁcal composition as defined
above, for use in treating, g:ﬁlﬁl& ofmﬁxrsma?té

{0670] In a fificenth aspeqt, éjre is provH;d a phﬁnaceutical composition as defined

HEVE
beneficial for
{oos} The present disclmﬁ@t@M@ Mﬁg i;wluding amorphous forms and

crystal forms, ising (- and salts thereof, having particutar utility

¥
for the treatment, preventionl J%m“dhm]mam orders including, but not
limited to, affective disordes } i apd ic disorders, atiention deficit
disorder, attention deficit di'mce:a eyﬁa‘mrﬂiw ogrrders panic disarder, social
anxiety disorder, post traum(ﬁ&tagd!ersmhwex: disorder, borderiine
ity disorder, i phobia, o i ive disorder, ia and
bulimia nervesa, obesity, weEN altellg @ im @altvs Shy-Drager syndrome,
thereof. In certain
embodiments, the
disclosure
provides
phonnocceice
condor inns
comorisinalic solid

forms aid mcihmls

* 1

above, for use in treating, B inence.




hydrochloride
salts of
omeee 400-clesmelhpven  revesmowsn

Alzheimer's disease, Pamm@mr@gmsmﬂmg cessation, drug
craving, neurally mediated unclior), pain, including chronic and neuropathic pain,
cerebral function disomam,&'ﬂmp@@t@dss. amnesia/amnestic syndrome;

I of i coma, Speach i Lennox , autism, by
syndrome, schizophrania, vﬁ% &mtneight gain, incontinence, chronic fatigue
syndrome, sleep apnea, meno; ymptoms such as hot flashes, disorders
amsliorated by inhibition of a.mmgﬁ dptake, related disalruers, and the menta)
disorders described in the ArkE® PepFE Clsd4aroEb@i@ic and swmhsteal Manual

of Merttal Disorders, 4™ edition (DSM-IV).

- {609] in certain eﬂb’@"lwe Jurﬂ.@r%ﬂla,ﬁﬂ forms, including polymorphs,
of salts of the disclosure. ﬁem giglrrth?Eltg hy(tw?d anhydrous crystal
forms comprising (~)-O-des: and Sai Bréof. Without intending to be limited
by any particutar theory, the ey cHS M@ Sy o disoiuton

properties of the solid forms 'are believed to be b ial for i ion and
bicavallability of (-)-O-desmfP@BHEFOD satts therect. in certain embodiments, the

disclosure provides pharmaceuti::i OMDOSiL gslﬁrm rms and methods of their
use for the treatment, preverg " m = ol disorders including, but
not limited to, affective desme]@efﬁmiensgacam disorders, attention

cit 501

defich disorder, attention d er with hyperactivity, anxiety disorders, panic disorder,
social anxiety disorder, post ga“str@fjisomaﬂ premenstrual dysphoric disorder,

borderiine personality disorde;, fbroj yaigiz, agoraphobig jobsessiv ompulsive disorder,
anorexia and bulimia newns(éi@mg&aimgmy SByndrome, Shy-Drager
syndrome, Alzheimer's disea‘zj,fgrmri?si ﬂilepsy, narcolepsy, smoking cessation,
drug craving, neurally mediat G157, pain, i ing chronic and pathic pain,
cerebral function disorders, sc‘emiiﬂmemory loss, amnesiafamnestic syndrome;
disturbances of consciousness, coma, spesch disarders, Lennox syndrome, autism, hyperkinetic
syndrome, schizophrenia, mi@iﬁnftwelm{ Qanect (e, crronic fatigue

syndrome, sieep apnea, vai_gm such as hot flashes, disorders
ameliorated by inhibition of nQ&x@ﬁ §:i uptake, related disorders, and the mental

disorders described in the Ampg legcﬂejaﬁon‘s Diagnostic and Statistical Manual
of Mental Disorders, 4% euﬁvﬁ:g1 VY.

o018} In certain embopﬁ@\ﬂ“k@@:&n&%h&t&& of the disclosure are

used to treat, prevent and/or manage.the ab il it and di while
reducing or avoiding adverse g, but not limited to, sustained hypertension,

hydrochloride
sags of (s)
41-desspothylvenl
afaxiise is wilaiss
asrehodisntasars
his present
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headache, asthenia, sweafi ﬁip%[ iyt dry mouth, dizzii
insomnia, nervousness, :rg:g a'me or bl_ll.urlrlgl'visicm and abnormal ejaculation/orgasm or
impotence in males. p reve ntl on or
{0011} ‘The solid forms are preparad (= dafaxine, which is
described in U.S. Patent nbd. X - %ﬁmtm 82, which are hereby
incorporated by reference iat.ﬁﬁnﬁreties {=}O-desmethylventafaxine has the following
structure (I): .

Prophylairoally

affective amount

ISQMYs e
embodimepts,
f0612] In certain embo reeinrﬂis&u{;@des crystaliine  salts of (-)-O-

d: thylvenlafaxine. In other embodime: 1t ;§: ﬁ:’eéﬂpi ﬂﬁ,\/ides crystalline
hydrochloride salts of (—%O&F&V\l&l‘é el n ﬁ ents, crystaliine
hydrochioride salts of (—-)-O@ m Fﬁﬁ a'fgﬁti f excelient properties,
I‘n E anmems,g:
<

described in detail below. In e present disclosul® provides polymorphs of
the hydrochioric acid saits of, in certain i the present

disclosure provides sofvates of the hydrochlpride salts n(h(- -O-desmethylveniafaxine. n certain
i

embodiments, the present ds@h@ﬂﬁiﬁ&ﬂ;&lﬁlgf ] s of the hydrochloride salts of {-)-0-

desmethylvenlafaxine. In cemﬂmﬁeﬁjm ¢ provides hydrates of

the hydrochioride saits of (- i e. bodhments, the present

disclosure provides polymorp VY T of (-)-O-desmethylvenlafaxine. In
it di 6

certain embodiments, the present disclosure provides amorphous salts of {-)-O-desmethylvenlafaxine. In

certain embodimgmsz the pres‘iﬁ:kﬁ{ l)ajili¥ .

amorphous hydrochloride salts of =) o5t iveniafaxine, -

{0013 In certain emboe"mmlgl §rotil!§§mrmaceuﬁcal
compositions comprising a cryftf é Frgﬁrﬂfhfmmsﬂmph of 2 salt form, a
solvate of a salt form, a hydrate of a salt form or an amorphous salt form of the disclosure and/or a
of the djrolosure

ure useful as

rotive

term/suet/9ml

ingredient norms

Preparation at
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hydrochloride salt

or
oz (-)-0-Peenethyher  reruseese

phammacsutically accep’ia ? m or camer. In certain embodiments, the present
S

disclosure further provides met] or the treatmem prevennon and/or management of one or

more of the following candmgz %ékiﬁ d rders such as depression, bipolar and
manic disorders, altention defisit disorder, ntion aeﬁcut disorder with hyperactivity, amdsty

disorders, panic disorder, sﬂﬂr@wm &l fraumatic stress disorder, premenstruat
dysphoric disorder, borderli ﬁmﬂzé ssﬁmj’z@ﬁphobla obsessive
compuisive disorder, anore; ight gain, Gilles de la Tourette
Syndrame, Shy-Drager smsathwm:sﬁ, Qiinson's disease, epliepsy,
narcolepsy, smoking cessation, drug craving, neurally mediated sexual dystunction, pain,
including chronic and neum@am @ra! function disorders, senile dementia, memory
loss, amnesia/amnestic syndrome; dnsturbances of & oma, speech disorders,
Lennox syndrome, autism, hQQI g El@rrm;;raine obesity and weight
gain, incontinence, chronic fﬂuﬁf%!&ep apnea, menopausal vasomotor sympioms
such as hot flashes, di ion of neuronal ine uptake, related

disarders, and the mentsi dfMF@SN Orel®-BSaHsvi assoxaons
Diagnostic and Statistical Manu@l of Mental Disorders, 4th edition (DSM-IV), wherein such
meihods comprise administe! to a subject, e. g a human, in need of such treatment,

prevention and/or managernTt) qu ' rg ftﬂiy effective amount of solid
form of the disclosure. The present disciosure ajso provides methdds for the treatment, prevention

and/or management of condmm ding, but not fimited to, affective disorders
such as depression, bipoiar and rnamc disorders, attenti it disorder, attention deficit
disorder with hyperactivily, arg'n_ Ee é locial anxiety disorder, post
traumatic stress disorder, pramenstrual o borderline personality disorder,
fibromyaigia, agoraphobia, OQ ﬁ m anorexia and bulimia nervosa,

obesity, weight gain, Giiles dﬁ) Myndrome Aizheimer's
disease, Parkinson’s disease, epllegs: ,narcolepsy smukmg cessation, drug craving, neurally

mediated sexual dysfunction, G| B @ Fystﬂlneumpalhlc pain, cersbral function
disorders, senile dementia, memory loss, amnésia/am; drome; disturbances of
consciousness, coma, speect L& @V&m myperkmetlc syndrome,
schizophrenia, migraine, of \gj‘ m e’y W chronic fatigue syndrome, sleep
apnea, menopausal vasomoﬁAyr’Q t flas] disorders ameliorated by
inhibition of neuronal munoansmta{elamgtders Xd.tﬁa'yﬁtal disorders described
in the Ameri istical Manual of Mental Disorders,
et (s comor G HHEFUGUHOIAD) 2o e e

&ammo;

COMprising Form

LA2932381v1

A of the

hydrochloride salt

of

(-)-Guosmathylvs




MO271FIG. 12

pipardes an
WO 2008/103461 . PCT/US2008/002379
infrared spectrum
& for and i flective amount of a solid form

jon of
of the disclosure. of a sampler
{0814} In certain cmbodi%mdﬁtiWuF@r’m methods of making, isolating and/or

characterizing the solid forms of the disclosure.
foo1s] In certain embm(r4, tlt&*r}@l solid forms of the disclosure are useful as active
ical i i for use[n animals or humans. In

fel for the i i
certain embodiments, the pre!gnyaqgggnjxgmgﬁussm se solid forms as a final
drug product. tn certain embaditients, the solid forms, including crystal forms, us forms
and final drug products of theqzlisure are useful, for example, for the treatment, prevention or
management of conditions a(d.di#m@u' e V

4. BRIEF DESCRIPTION G SRROIEHN O|
[0816) FIG. 1 provides a tty } r§ efric analysis toermogram of 2 sample

g Form ot et A LI B Bl B b B
{6017} FIG. 2 pmvid@zﬁml ngcR:ng{ gram of 2 sampie
comprising Form A of the byt hiorite s o; g- -C-desmethylvenisfaxine;
o018} FIG. 3 PmVidSp eﬁj @wde} Fﬁa@fpaem of & sample comprising Form

Aofthe ide salt of (~}-O-d afaxine;
fo019] FiG. 4 pmvidsamgﬂlgmmm of & sample comprising Form A of the

hydrechioride salt of (—)-O-de; g'n 9 F 0 rm

{6026] FIG. 5 provides a Ramah spechrum oPa sampie comprising Form A of the
hydrochioride satt of (--0-vefBetmferfyA@e:

feo2e) FIG. 6 provides a n’asture SO 6In isoﬁva'n ofa sa e comprising Form A of

i
the hydrochloride salt of (—)- t’;mh er e S

{0822} FiG. 7 provideﬁte asymmetric unit of the crystal structure of Form A obtained by
single-crystal X-ray diffraction on 2 sampie ising Form A-of the hyd| ide sait of (~)-O-

desmethylveniataxine; (-) -0-c | eom ethyG (0]
foaz3) FIG. 8 provides an x-la powder difitagion pattern simutated from singie crystal
X-ray diffraction data obrainecnn- a éﬁﬁlm g Form A of the hydrochloride salt of (=)-0-

desmethyiventafaxine; . /ao &Q "239 1F I a 1 4

0024} FIG. 9 anaiysis t of a sample

comprising Form B of the hyo I HIl @S O@esmethyiveniafmdine;

comrn o 2ot ey DA GO Lo e 2 a7
sorption.-isolrerrn

of a sample

resuiroismo Form

5 of the

hydrochloric& salt

of

7 e~ 1 «,

Lal203234)v]



hydrothlorido salt

of
WO 2008/103461 PCT/US2008/002379
r-)-0-dasmetcylver
[6026] FIG. 11 provilies Xray r diffraction pattern of a sample corprising
Form B of the hydrochicrid[ @- lventafaxine;

0827} FIG. 12 pmﬂ? @%15%0}3 te comprising Farm B of the

hydrochioride salt of (~)-O-desmethylvenlafaxine;
{6028 FIG. 13 pro@{s@M i@ of a sample comprising Form B of the

hydrochioride salt of (-)-O-desmetityiveniafaxine: H
[6829] FIG. 14 promsq lvsﬂ?jj:épti§ Q)EQJ Iupa I;!ample comprising Form B of
the hydrochloride salt of - QISFIEHYTFRIYE: A

{6030} FIG. 15 provides a thermjl gravimetric analysis thermogram of 2 sampie
comprising Form C of the hﬁamp ﬁof (=)-O-desmethylveniafaxine;

[6031) FIG. 18 proﬁ@ﬂ?@ srﬁgalg‘ﬁﬁ rmogram of a sample
comprising Form C of the hydrathicride sall of (-)-O-deémethylveniataxine;

{0632] FIG. 17 pm\@s @*—r{)l@@ier diffraction pattem of a sample comprising
Form C of the hydr: itde salt H—)—O—u

[0033} FIG. 18 pro]gey :K@'gﬁlmaea:salﬁmsmg Form C of the

hydrochloride salt of (—)-O~dqfe(hylvenlafaxine;

{0034) FIG. 19 provides a Raman spectrum of a sample comprising Form C of the

hydrochioride salt of (—)»O»c%ﬂ)sﬂ@n@l@ﬁ m ethyh 0
[8635] FIG. 20 provides moifture sorﬁtion isotherm of & sample comprising Form C of
the hydrochioride salt of <->61rlil€r Maf 4]

[6636] FIG, 21 prov'g_ %?ﬁr‘z@ ! I):tis thermogram of a sample
g ide sai

comprising Form D of the hydrochlori of (~)-O-desmethyivenlafaxine;

0037} FIG. 22 pmvpr S carlorimetry thermogram of a sample
comprising Form D of the hygrochloride salf of (<)-O-desm hyilea(axine;

[0038] FIG. 23 provi ﬂ[‘(m gv[;jveQcGl p@ nr A@sampie comprising
Form D of the hydrochloride ahfalvygtrgthylveniafaxine;
[0039] FIG. 24 provides a therhal gravimetric analysis thermogram of a sampie

comprising Form E of the hyth@rrﬁ%g{:%ﬂweﬁpﬁlafaxine;
16640] FIG. 25 provides a diffe; ercanning calorimetry thermogram of a sample
comprising Form E of the hyml aWOf (-)-O-desmethylveniafaxine;

j0041] FIG. 268 provieam ﬁ\g?ﬁgclln_n me a sample comprising
Form £ of the hydrochloride salt of (~)-O-desmethyVehiafaxine;

Dab Idea bode

oololonoe salt of
(5)-0-desmethyrv
enlataxiner

100371'la 22

provide..

differentials:minin
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{8042} FiG. 27 prﬁs@omgiﬁc rprs of 2. le comprising Form E of the
hydrochicride sait of {~)-O- Sl e;‘ G . 2'7’
10043] FIG. 28 pro‘ﬂmviéesmana sample comprising Form E of the

hydr ide salt of (~)-C-¢

[0044] FIG. 28 PfO\liﬂ-sf! &mwaw&ﬁhme comprising Form E of

the hydrochioride salt of H\éieﬁﬁﬁmi a
[0045] FIG. 30 prov g l analysis thermogram of a sample

comprising Form F of the "@WHl"i airtfFopperere:

[8046] FIG. 31 prov'i-%es a djfferential scanning calorimetry thermograrm of a sample
comprising Form F of the 9} Jxmm)-c yh :

{6047} FIG. 32 proy ystﬁ. ﬁaqépwrﬁa sampie comprising
Form F of the hydrochloride sall of (-~ esmethylvenialaxine;

[8048] FiG. 33 pro\@* an X-ray powder diffraction pattern simulated from single crystal

X-ray diffraction data obtain oIn a mpla;omprising Forrf F of tive hydrochloride salt of (—)-O-

sesmemmenarasne;,  (-1-CEAeernetnylv

[0049] FIG. 34 provy La?ax of a sample comprising Form F of the
Etfataine

hydrochioride salt of (~)-O-d&smef axine;

[6050} FIG. 35 prov[:@%&]g*@ of ;328ple comprising Form F of the
hyds foride salt of (—)-O-d

Y iafaxing;
{0051} FIG. 36 prov&[ Q;deepanaatmm comprising Form F of
the hydrochioride salt of (—)- ey
spettrumiTof e

[0052] FIG. 37 provi & asymmetric unit of the crystal structure of Form F obtained
by single-crystal X-ray difira@EHA] p‘@ comprising Form F of the hydrochioride salt of (-)-
O-desmethylvenlafaxine;

{0053} FIG, 38 provi@gmrjrsmgavgygrrmem of a sample

comprising Form G of the hygkoci 1ﬁ {(=)-O-

(0054} FiG. 39 provi%s 2 differential scanning calorimetry thermogram of a sample
comprising Form G of the hylfr}:y@#'@@h-l-@lé@ﬁ@&kaxine;

{0055] FIG. 40 providegean X-ray powder diffraction pattern of a sample comprising
Form G of the hydrochioride Qa::f (-)-O-desmathyliveniafaxine;

e oo ot S O ST T L TY B o rome
nlafaxinel

[0044]FIG. 2

provides a

moisture sorption

isotherm of a

sample

comprising Form

o

LAL-293234tv]



X-ray diffraction
data obtained on
a sarnple

[8057) FIG. 42 pmgga rtm\r'fg g F Q ogram of a sample
comprising Form H of the hyGrdchi (=)~ iveniafaxine;

10058] FIG. 43 propesa&tﬁwescanmng calorimetry thenmogram of a sample
comptising Form H of the h rochl nde saltof {~}-O-g ethyiven! axine;
[0659]) FIG. 44 pro hj 3 paaj a sample comprising
Form H of the hydr i

[0866) FIG. 45 prm;fges anﬁermal gravnmemc analysis thermogram of a sample

comprising Form 1 of the hy@!ae@m@ﬁ W@ﬂ*l&ff&ﬁne

[6861] FIG. 46 provides a di E Btrn-net mogram of a sample
comprising Form | of the hym)elmn m amine;

[6862] FIG. 47 prov hon pattern of & sample comprising
Form | of the hydmchlon’dem (S5 O desmethylven(afaxme
[6063] FIG. 48 pro\"%fd’raraad W@WMm a sample comprising
Form J of the hydrochloride salg of (-}-O-desmethyiveniafaxine;

\Qi ‘Ig:ilon pattern of a sample comprising

WO 2008/103461 PCT/US2008/002379

0064} FiG. 49 pro

Form K of the hydrochlondem ﬁg?nlgnliﬁ;oer

[0065) FIG. 50 provides an X y powder difraction pattern simulated from single orystat
X-ray diffraction data obtam&ﬂn é); prising Form K of the hydrochioride salt of (~)-0O-

desmethyiventafaxine;
f0066) FIG. 81 provmyaqgngggmg Qa@si%togram of a sample

comprising Form L of the hyj hloride salt of (-)-O-desmethyiventafaxing;

{0667} FIG. 52 provides a differential ing calorimetry of a sampie
comprising Form L of the hy 2’ y me;

[0068] FIG. 53 provides ! owder diffraction pattern of 2 sample comprising
Form L of the hydrochloride Lgfm ethylveniafaxine;

10069] FIG. 64 pro fe@%i?& 3&335 pattern of a sample comprising a

desoivated solvate befonging-io isosiruciiral family 1 of the hydrochioride salt of (~)-O-

desmethylvenlafaxine; p ron SOS a R am a

{6076} FIG. 55 proviges ey ic thermogram of a sample
comprising an amorphous foéﬁéﬁﬁ%?ﬁsaﬁﬁ» ~o-desmethylveniaaxine;

{0071} FIG. 56 pravise mp:{te differential scanning calorimetry thermogram of a
sample comprising an amorphous fornt of the hydrochlunde salt of (-)-O-desmethylveniafaxine;

comprising Faun
v of the,,.
hydrotdoride salt
of
(-)-0.desmetitylvei
lielaxine;
00551FIG. 30

LAI2932341v1



039561FIG. 41
provides a
WO 2008/103461 moisture Sorption

{6672} FIG. 57 pro]gmh g Cﬁmﬁ pattern of a sample comprising an
arnorphous form of the hyd: (=)0 yiveniafaxine; .

{0073} FIG. 88 p QA ID P of & sample ising an
amorphous form of the hydrochloride salf gf (~) ).»Owdesrr&xylvenlafaxine.

SN

£D DESCRIPTION OF THE INVENTIO)

s1 oermmods® O
{6674] As used her yéﬁ@@-h*@fefﬁ@l@@t\eans the compound that
is chemically named (~)-1-[2 phenyljethyl} cyclohexanol.
f0875] As used hergf(he term “phamaceutically acceplable salts” refers to salts

prepared from pharmaceuﬂtlga zmga ag hywéwiuding inorganic acids
and organic acids. Suitable [ enzenesulforic, benzoic, camphorsulfonic,
carbonic, citric, d:hydrogenpm{ma%mdmc 2:@1 @htunonc, gluconic,

glucuronic, glutamic, hydrobron’uc hydrochlonoﬂdnodm (Zg% jsethionic, (actic, maleic,
malic, malonic, i nohydrogenphosphoric,

monohydrogensulfuric, muci; thenic, phosphanc phthalxc proplomc
suberic, succinic, sulfuric, mamomyo -

and c-toluenesulfonic acids, 2“57}&@'@@42 J. Pharm. Sci, 86:1-19 (1977);
Staht and Wermuth, Handbook of Pharmaceutical Salts, Wiley VCH, (2002)). Also inciuded are
saits of other refatively non-4R{ m.die@ pisess acidic character, including amino

acids, such as arginine and the fike, and other compounds, such as aspirin, ibuprofen, saccharin,
ﬁL torie, hydrobromic, methanesuifonic, and sulfuric

PCT/US2008/002379

and the iike, Particularly pre
acids, and most particutarly ﬁraw(r ride salt. Acid addition salts can be
obtained by contacting the n SUuch tompounds with a sufficient amount of the
desired acid, either neat or xnaﬂa‘y\gps\rent. As solids, saits can exist in crystaliine
and/or amorphous maodifications.

[0076] Particular sath I&I@ﬁm@gﬁan;%&t ofe safts,” “hysrochioric acid
salts,” and "HCI salis” of (~)-0) rﬁfaxme of the invention. A hydrochioride sat,
hydrochioric acid salt or HCI § m ition salt formed using hydrochloric acid,

16077] The term * sohc@mp ﬁ%‘iﬁ Lﬁams unless otherwise specified,
refers to crystal forms and amorphous forms comprisifig (~)-O-desmethyivenlafaxine, and
specifically includes crystal fol @ s forms comprising saits of (-)-0-

desmethyiveniafaxine. hye rOChal’lde Sal'l
of 10-
(-)-0-eramethylver

eataane
1.0050]FIG. 43
prodder a
differentia’



Form | of the
hydrochloride sat

WO 2008/103461 PCT/US2008/002379

of
{0078} The term “gj fin en used to describe a
substance, component or p& Jﬂ gn&égmm% nt or product is crystalline
as determined by X-ray dlff[ﬁl)&?ﬁqe Remingfton's Pharmaceutical Sciences, 18% ed.,
Mack Publishing, Easton PA, 173( 90) The Unlted Stares Pharmacopeia, 23" ed., 1843-1844

(1995). ] K
{6079} The term “g; g r{i\z\aﬂ d relal lZerein refers to the various crystalline
modifications of a given sul g but! 1o, polymorphs, solvates, hydrates,

co-crystals and other moxem\fd@ sdagadseﬂafes of salts, hydrates of salts,

other of salts, and thereof. Crystal forms of a substance can
be obtained by a number o@&{{s@f nm@ftnaart Such methods Include, but are not

limited to, meli recrystallization, melt cool so!vem FECrys Iéj n, recrystalfization in confined
spaces such as, e.g., in na Q:m surfaces or templates such

as, e.g., on polymers, recrys R A i of additives, such as, e.g., co-crystal
counter-molecules, desolvaiion, dehydration, rapid evaporation, rapid cooling, slow cooling,

vapor diffusion, sublimationhy@r@ @h*@d@@nial |
{0086} The terms “polymorphs,” “polymorphic forms” and related terms herein refer to
two or more crystal forms thQ p of the same mol i orions. Different

polymaorphs may have differs mefting temperatures,
heats of fusion, solubilities, Q ;mz)n rates an Erma lorlij;Asctra as a result of the
arrangement or cunformaf:onp‘"ef %mens in the crystat lattice {see, e.g., Bymn, S.R,,
Pfeiffer, R.R,, and Stowell, J.G. (1869) Solid-State C istry of Drugs, 2nd ed., SSCI, inc.: West
Lafayette, IN). The dtﬁeren Q 64 Ji by polymarphs affect
pharmaceutical parameters il ) d density (important in
formuiation and product maﬁf Q&\é d-ﬁg aﬁ X r axant factor in
bioavailability). Differences Wdﬁuldwffﬁvw'eﬂecal reactivity (e.g.,

differential oxidation, such tHat a desage form discolors more rapidly when comprised of one
polymorph than when compt tt@’rﬂo fr;aor mechanical changes (e.g., tablets
crumble on storage as a klnetncany favoreq polymorph converts to thermodynamically more
stable polymorph) or both (eg 1 polymorph are more susceptible to breakdown at

high humidity). As a result of i iffgre] extreme case, some
mmt:zi%m Form

polymorphic transitions may at the offier extreme, toxicity. in
addition, the physical proper% o@f cmay be important in processing, for exampie, one

oo . s o By O OC AU Ao
of i
(-3C-cestnetnylve
rlafaxina

0065IFIG. 50

provides an X-ray

powder dlffraelon

.
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10070IFIG 55
provides a
thermal grevimera

{6081} The term “soivate” aI glgid"‘ as used herein, refer {0 a crystal form of a
substance which contains ydrate” and “hydraied” refer to a solvate wherein

the solvent is water. “POIYt‘hﬁe I’I’f’\“ffg ‘eamhﬁfstace of more than one crystal
ion. S

form for a particular solvate larly, “pof phs of hydrates” refers to the

existence of more than ondSEENF@ f@@r{ﬁ@lﬂ@jﬁgomposmom

[{ii93] The term “desolvated solvat ﬁh%ﬁ refers to a crystal form of a
substance which can be p@nd g m m & solvate.

[6083) The term (fxﬁ' t f@fy M@d herein, refers to a series of two or more
crystal forms of a substance which have a common stryctural ty, inciuding app
similar interplanar spacing F@! eﬁr &&l:tount of crysta! tatfices can

WO 2008/103461 PCT/US2008/00237¢

be found in Chapters 2 and 31{ Stout and Jensen, X-Ray ion: A Practical
Guide, MacMillan Co., Ne k (1968)). Due to their common structural simitarity, members of
an isostructural family of crfstal 1 n@g *Wessan’ly identical, X-ray

powder diffraction patierns. VAn isostructural mlly may be ed upon a substance thatis a

neutral melecule, a sait o q‘;@_*ﬁé{/z@{;@x Tf%e? y_.Elamposed of soivates,

including hydrates, and des ed solvate crystai forms of the substance. Soivated members of
an isostructural family of cr\%onp my)l d@&n&r more solvents, including water, in
the crystai lattice. The solw ! lattice may be the solvent or solvents of
crystaliization used in prepm gﬁmaﬁég al solvents of crystallization include water
and ali classes of organic ad @e{p@mmlmow solvents, including, but not fimited to:

aleohols, such as methanol, ethanol, a-prapanol, iscpropanoi, n-butanol, sec-butanol, -butanal,
hydroxyphenyl, glycerot, an@@ &n{“mgntaining solvents, such as acetone, methyl

ethyl ketone, formic acid, acetic. a]: &T;hfﬁ ﬁ'g\;um acetate, N.N-dimethyfformamide, and

the fike; hy: s suc benzene, toluane, xylenes, and
the like; halogenated solvenM@qur Hcﬂi;'acarbon tetrachtoride, and the
like; and laboratory solvents containing other Weteroatoms and/or functional groups, such as
acetonitrile, tetrahydrofurantﬁm&'@s@@mﬁ&@:Irngf de, dimethy! sulfoxide,
1,4-dioxane, nifrobenzens, mtromethane yrldme nd the like,

0884} The term * ara rQ'UnSreiated terms used herein mean

that the material, substancef‘tyr t 08 Eder consideration is not crystalline as
determined by X-ray diffraction. Amorphous forms of a substance can be obtained by a number

of methods, as known in thehwr@@hli@fﬁe aﬁ&tlltmted to, heating, melt

cooling, rapid melt cooling, so[vEnt evaporation, rapid solvent evaporation, desolvation,

sublimation, grinding, eryo-g ng and freeze drying.

(-1-0-easmelletve
nelaylne ass
amild
01461v017US200
SV02379
100721FIG 57

-~s 1
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[00761consular
salts described
WO 2008/103461 beloW inCl Ud €

{6085] Technigues izing ¢ nd amorphous forms include, but
are not fimited to, thermal grmmﬁmxmmial scanning calorimetry (DSC), X-
ray powder diffractometry (gwt@gle crystal X-ray diffractometry, vibrational spectroscopy,
e.g., infrared (IR) and Ramﬂ'\ spe(jtasl;wé, 50} ‘d-itate NMR, optical microscopy, hot stage

aptical microscopy, scanning a) @lm acnrr Gstallography and
quantitative analysis, pam'clés'éj fglys‘ral’ﬁﬂsufﬁ Cel analysis, solublfity studies and

disseiution studies.

[6086] As used herg&ﬂgﬂe@enﬂise specified, the terms "about” and
“approximately,” when used in connectioa with doses, amountsJor weight percent of ingredients

of & composition of & dosa%fn}m@ m@tﬂy Mteercent that is recognized
by those of ordinary skill in the art tgrnroviy are e ] flect equivalent to that obtained
from the specified dose, am@rﬁammgt.ﬁxmeme terms “about” and
“approximately,” when usedlsntvecﬁﬂ errt?mﬁe a dose, amount, or weight percent within
16%, within 10%, within 5%, within 4%, within 3%, within 2%, within 1%, or within 0.5% of the

specified dose, amount, or hy@r@c h | o rl d e Sarl

{0087} As used hergin, andyunles i ecifie; terms “about” and
“approximately,” when usedh ;{rdsagwméc é\ﬁﬁange of values which is
provided to describe a panicgaahfd bﬂr %:E eellfx:;Srafh‘rse or femperature range,

such as, for example, that describing a melting, dehydration, desoivation or glass transition; a

mass change, suoh =5, for <@ 7BIsQ GAE OO HEBGi S @ breranre or humiaiy; a
solvent or water content, in tarms of, for exaj ple, mass of a percentage; or a peak position, such
as, for example, in anatysis m‘ s XRPD; indicate that the value or

D
range of values may dewateﬂygr@ 'ﬁpab'aim'rd; of ordinary skilt in the art
while still describing the parif 7 SONA YO, Spetificaly, the ternis “about” and “approximately,”
when used in this context, in |@€)1? ?e)q%heel%fm of vaiues may vary by 20%,
o

10%, 9%, 8%, 7%, §%, 5%, 4%, 3%, 2%, 1%, 0.9%, 0‘8°|/o, 0.7%, 0.6%, 0.5%, 0.4%, 0.3%, 0.2%

1
or 0.1% of the recited value ch@rﬁal @ftﬁnﬁ;de&mﬁ he particular solid form,
6088} As used heret Iﬁé @?ﬁim?d the term “stereomerically pure”
means a compasition that co é‘ StEre T compound and is substantially free of
other sterecisomers of that ¢t I g pure ition of a

" = USE hmn T ‘ i
compound having one chiral center will be free of the of the

compound. A stersomericail J IR @B GO B EMHB s two chiral conters wil be

sersomercty s oo SIS I oL T Bk s v ane
crystal forrns and
amorphous forms
ComoriSilig
I-j-O-cleSillethylvet
ilklfaxme and
spodficalry
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WI)Tha term
"solvate' and '
solvered," as toed

sterecisomer of the compo d and jess than § by weight of other sterevisomers
of the compound, greaiert cj. éyf\élgit Q ﬁereoisomer of the compound
and less than about 10 per te rs of the compound, greater
than about 98 percent by wgg.tg f ohe st ereorsomer of the compound and iess than about 5

percent by weight of the ot EHABHERHF PO ENHA G Bter than about 67 percent by

weight of one stereoisomer of the compound and less tisn about ﬁ)percent by weight of the
other sterecisomers or gremn &l

compound and less than ab:lmh ﬁ?a{@oisomers of the compound.

{6089) As used herein an unless othemlse! dicated, the term “enantiomerically pure”
means a stereomerically puaﬂd) hya:ﬁat@davmg one chiral center.

{0099 As used herein t e a compound e {ermy “substantially free of its (+)
sterecisomer” means that zr@% t rﬁri greater proportion of #s (-}

stereoisomer than of its opiwﬁ@?eérnt W@)sumer) in certain embodiments of
the invention, the term *substantially Fee of #ts (+) sterecisomer” means that the compound is

made up of at least about S@QWetﬁts [-Sslmte End about 10% by weight or less
of its {+) stereoi: Inc

E) its of the Ewe term “sub: tally fres of its

{+} stereoisomer” means that Qﬁé/m&pm&z t about 95% by weight of its (~)

stereoisomer and about 5%d§ G_KZ f s j’.g\{gk certain

the term “substantially free g & g e cg ound is made up of at

least about 83% by weight o Sty L %%, 55 of its (+) stereoisomer. in
CMmS

certain iments, the terrm ™ free of its (+) * means that the

compound is made up of ap§ @@ (t)m AR m e stereoisomer. The above

percentages are based on the total mounigof the combiped stersolsomers of the compound.

The terms “substantially optraw rQ = -Q n%l iafaxine,” “optically pure (—)-O-
desmethyivenlafaxine” and p g qij r FD‘er to (—-C-
desmethylveniafaxine that is antially free of its (+) s‘lereolsomer The terms "substantially
optically pure (~)-0- desmeth@@lFﬁﬁO@kﬁlOﬂe {-)-O-desmethylveniafaxing” and “(~)

isomer of O-desmethylvenlafaxine” a!l:i)fertol(-)o thylveniafaxine that is

ry

{0081} s used here at is “pure,” Le., substantial

free of other cry/:tal!in(:dnf: arrjg @XMS gntams less than :mtu! 1(‘)) percent by Mb/e?gh: o:y

one or more other crystal!meh m{ers resqlef@’is pt@nt by weight of one or

more other crystalline or amo ous form, lgss than about 3 percept by weight of one or more
e existence of

more than one

crysWI Morn fore

particular hydrate

cclotmetkon

NumThe Yew

Mesolvated

WO 2008/103461 PCT/US2608/4002379

ne stereoisomer of the

free of its (+) stereoisomer.
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b00863As used
herein, and

WO 75 H
" Unless otherwise
other crystaliine or amorpho sbééllr éha abf 1 gercent by weight of one or more other

erystaliine or amorphous fol

{6092} As used hew 'dabﬁ lljftéfecalc‘)d)osmon thatis

“substantially free” of 2 compound means thaf, the compositien contains less than about 20
percent by weight, less than @ppt@%l!ﬂmﬁt@i%n about § percent by weight,
less than about 3 percent by ht, or jess than ab: ercent by weight of the compound.
16093} As used ne&Vﬁm &@ Qu f]ﬁed the terms "treat,” "treating” and

“treatment” refer to the era 7 disorder, or of one or more
conmectorr with

symptoms associated with the disease or disorder. In certain embodiments, the terms refer to

minimizing the spread or wrd@@ e@ disamr@uﬂfaqung from the administration of
one ar more prophylactic or therapeutic agents to bject with such a disease or disorder. In
some embodiments, the teragfe (‘;‘j ij lon of a compound provided herein, with or
without other additional acnp f of symptoms of the particular disease.
{00%4) As used heréin, and unless otherwise specified, the ferms “prevent,” “preventing”

and “prevention” refer to thsi ﬂgrﬁ@dm{t&c@&@x spread of a disease or
disorder, or of one or more symptoms thereof. dn certain embodiments, the terms refer to the
with or Ca m rI:\ ah or without other additional

active compound, prior to tﬁiéoéwgnt g fﬁ ly to patients at risk of disease or
disorders provided herain. e 18IS encompass innibition or reduction of a symptom of the
parti disease. Patier ldi I"ajﬂhiaryd ggee in particular are candidates for

preventive regimens in certain embodiments, In addition, patj,en‘(};‘vho have a history of

recurring symptoms are alsamQHMtQ rtm@ n this regard, the term
“prevention” may be interch: ably G hylactic treatment.”

{0093} As used herﬁéﬂﬁgénﬁ m& d, the terms "manage,” “managing”
and “management’ refer to ;rgexeg ﬂ*@@dr*&siw spread of worsening of a

disease or disorder, or of one or more 3ymptoms thereof, en, the beneficial effects that 2

subject derives from a prophyh@&@r @tﬁp@f dm%yesult in a cure of the disease
or disorder. in this regard, the ferm) "mana ncom 3 reating a patient who had
sufferad from the particular :ﬁkj&m n éefiz mlmlze the recurrence of the
disease.

{0096} As used herél::r? the term "affective dvsordef includes depression, attention deficit

disorder, attention deficit dls@ih@ﬂ’m@nﬁl @g] @a‘lamc conditions, and the fike.
The terms “attention deficit disoj ffr‘ (ADD) and attsrmon dfﬁcn disorder with hyperactivity”
{ADDH), or attention deﬁcl‘rlt’% 8 ! herein in accordance with

to that Qlatalned
from Inc specified
dose, arnounb or
weight percent.
Specifically, the
terms "about' and

PCT/US2008/602379
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PCDPS500Westa
ny other
cryStalline or

the accepted meanings as found in the Dignostic and T&aéslq% Manual of Mental Disorders, 4%

WO 2008/103461 PCT/US2008/002379

ed., American Psychiatric ﬁm@ﬁ QJJ;S ]
9097) As used ha@'rr ﬂ%e g nthaﬁeﬂwmerfon " means refief from the

symptoms of depression which include, but are not limited o, changes in mood, feslings of

intense sadness, despair, nikmp@\rre gq Fﬂ'gnbyation, pessimistic worry, agitation, and
self-deprecation. Physical changes m E 5O b?eﬁeved, including insomnia, anorexia, weight

loss, decreased energy anWieJ 01 h%@cig ian rhythims.

{0098} As used hengg ?» Y @r treating, preventing or managing obesity or
weight gain” means reduction of weight, or preveniion of or relief from being overweight, gaining

weigit,or ovesiy; o of P SEAHHR @@ consumpton of foos.
{0099} As used herein, the term “a method of tre_ttingE gventing or managing disorders

ameliorated by inhibition of a&mpﬂ@ U§ak Q'x prevention of or relief from
symptoms of disease stateslﬂﬁg ZTAogxatfgeedwnoamine levels; such
na

symptoms are reduced by way 6f neuronal monoamine reuptake inhibition. Monoamines, the

ptake of which are inki ‘erru Peﬁﬁ’lm&ﬁ dcoulﬁllezf $Spe present invention,

include, but are not limited to, noradrenaline {or norepinephrine}, serotenin and dopamine.
Disorders treatedt by neuror@BEMBMAMISE: inhisition incluce, bt are ot mied (o,
Parkinson's disease and epi

i N
[00160) As used herﬂéj !ecrr:narhlegmgf’treaﬂng, preventing or managing Parkinson's
diseass” means prevention eae@m @f cfﬂqa{on‘s disease which include,
but are not fimited to, slowly jncreasing dj ability in purppsefd movement, tremors, bradykinesia,
tigidity, and a disturbance od&t&@kﬂ}%tanﬁaﬁy
[603181] As used here, ke torm 2 mefiod for treating, preventing or managing cerebral
function disorders” means pueéiﬁof gtligom the disease states associated with cerebral
function disorders involving «mmp@ﬂmnmﬁ@ fimited io, senile

2O

dementia, Alzheimer's type 1y loss, ar i syndrome, dist 1ces
of consciousness, coma, Io@@{amﬁ speech disorders, Parkinson's disease, Lennox

syndrome, autism, hyperkinetic syndrome and sehizophrenia. Also within the meaning of cerebral
function disorders are discrdmpmlhdmar diseases including, but not firmited 1o,
cerebral infarction, cerebral Tjﬁrrgl ger Ie:gl, cerebral venous thrombosis, head
injuries, and the fike and where sympioms include disturbances of consciousness, senile

dementia, com, lowering of @@t s @bl @ctbrs 2@me ke,

emaome s o DL GE LIS ST L v e
lass thagn about

10 percent by

weight, lees than

about 5 percent
by weight, lass
hen about 3
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symptoms of
depression which
TR Include, but are
s e AL LT e et s

when used in connection v@ﬁ%w*nhw%d, prevention or refief from
i

the symploms and/or effects associatetvith these disorders. Withouk being limited by any

theory, the treatment, prevfr@e{"%@sxew HAE@ RS @orders may be refated to

the activity of the active ingredient(s) as inhibitors of gerotonin uptake.

[80103} As used heSlat Q@S@ho 519, \renting or managing
incontinence” means preverﬁréfreéﬁl frs\lttjwﬂorg of inconfinence including
involuntary voiding of feces or urine, and dribbling or ieakag feces or urine which may be due
{0 one or more causes inchl@@Sn@fmed fo pathology altering sphincter control, loss of
cognitive function, overdistention of the b!addfr, hyges-refiexda and/or involuntary urethral

relaxation, weakness of meGch&Q&El E ltgkladder of neurologic abrormalities.

[00164} As used herp'é' g $iﬁﬂr$-t'msmy q rapeutically effective

amount” of a compound is 4R amount sufficient to provids a therapdutic benefit in the treatment
anagement of & diseas | | iGini: ne or symptoms

or mansgement of a ciseasgpCf @ HOIge @G == one or more symptorn

associated with the disease or O o Ath i ive amount of a
means an amount of therapselfddl arpr;e Q&.ﬂ@mm other therapies, which
provides a therapeutic bensfiyg the v 1 isease or disorder. The
term “therapeuticaly eﬁemﬁmiea[mgﬁmgﬁg improves overall therapy,
reduces or avoids symptomm ays a*s& b@rder, or enhances the therapeutic

erft.

efficacy of another therapeutic

A .
{66105} As used herﬁej‘axy&dh,er‘“aguﬂld%hy(acﬁcaﬂy offective
amount” of a compound is an unt icient {o prevent a disease or disorder, or prevent its
recurence. A prophylactical[ﬁrﬁmlaﬂa compound means an amount of therapeutic
agent, alone orin combinatiamrm wW@i‘ htrophylectic benefit in the

prevention of the disease. The term “prephylacﬁc’aﬂy effectiviamount” can encompass an

amount that improves overa! { ylactic efficacy of ancther
Y

prophylactic agent. o e
joe106} The term “co%@i@rr g¥emgs iumdrgncumpass a product
b?ﬁﬁrifﬂa:iums, if indicated), as welf as any

comprising the specified ingraﬁgaa
product which results, directly or indireclly, from combination of the specified ingredients in the

specified amounts. By “pharpaﬁalm@@ﬂt is meant the diluent, excipient or carrier
e CIFCAAIAN TRYHRME o
[0091]As.used

herein, the term

"a method of

treating,

Preventing er

Manning ObesitY
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amount" M a
compound la ani
amount sufficient
[00187] The ferm “4 peyti Il phylactically effective amount” refers to the
amount of the subject saﬁdte &m@Kﬁﬁo%icat or medical response of a tissue,
system, animal or human !Ww@mliceseamher, veterinarian, medical doctor or
other clinician or that is sufficient to prevent < T of or alleviate fo some extent one or
mare of the symptoms of tERIERE] eiftlre&ath S

[08108] The term “spbiect” i ine: in to nclude animals such as mammals,
including, but not limited tuﬂfiéaésﬂf@, éﬁrsx@x& shaep, goats, horses, dogs, cats,
rabbits, rats, mice and the lm amg@mﬂteelf]egs a human.

(081069} in certain embodiments, the invention provides compounds which comprise (=)
O-desmethylveniafaxine in ChlGSAD BB @o@Fs of the compounds described herein are

structurally modified forms j{fie comju d ihatqréjgiltﬁdergo chemical changes under
physiological conditions to J?&Q g:go[;n  Addlibrially, prodrugs can be converied to the
compound by chemical or b T@e@r‘s neﬂxﬂ\'mTzemnt For example,

prodrugs can be stowly converted to aompound when piaced in a transdermal patch reservoir

with a suitable enzyme or c@ﬂ@e@f TR @K ¥ often useful because, in some
situations, they may be easier to adminisfer than the compound, or parent drug. They may, for
eas the parent drug is not. The prodrug may

WQ 2008/103461 PCT/US2608/002378

instance, be bioavaitable by mi
also have improved solubilitérglsrqacﬁmgﬂu it rthe parent drug. A wide
variety of prodrug derivative OWN 10 , stich as thdse that rely on hydrolytic cleavage
or oxidative activation of theﬁq@g.ci@@&g@w@i'ﬁitaﬁon, of & prodrug would be a

compound which is administered as a carbamate (the “prodrug”), but then is metabolically
hydrolyzed to the phena, thd@@eﬁ@e\ﬂdiﬁ i examples include pefidy! derivatives of a
compound.

{00110] {n certain enj;t!iﬁa':@ggmurgs%u%resem invention may also
sontain unnaturat pr OPorﬁoneﬁie\’eltiv:e BRI ﬂt’e atoms. For example, ihe

compound may be labeled with radioactive and/or nonradioactive isotopes, such as for example
deuterium (H), tritium (H), @i‘ﬁeas CAFACEST carvon-13 (°C o carbon-14 (C).

SISOt v~V 1a 1V o 711 o) o el
o e nse 10 aron L T e
agent, alone Srin
comotation with

other tngrames,

which provides a
therapeutic

benefit in the

tramment or

inanagercent of

—
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mchin unnatural
proportions on
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52 EMBODIM
{06111} in certain efibodintents; the presert invéntion is directed to sofid forms

comprising Steﬂ?america"yat@-rpeas&t@tm@d_neFﬂO@ thereof, including solvated

and hydrated forme thereof, and amorphous forms, and compositions comprising the solid forms
alone or in combination witﬁ)@am reientt &ods of their use in the treatment,

prevention and/or managexg:ﬁf mcj mi‘grdgﬁiaan, but not limited to, affective

disorders such as depressior fl; i ders, ion deficlt disorder, attention

deficit disorder with hyperagtiv DA P er, social anxiety disorder, post
W

traumatic stress disorder, premenstrual dysphoric disorder, borderfine personality disorder,

foromyaigia, agoraphobic, FEUHFHO RUBEINME-RRGHOK: buimia nenoss,
obesity, weight gain, Giltes de la Tourelte ﬁnﬁ: e ji—[)r er syndrome, Alzheimer's
disease, Parkinson's diseaQ Ql@!ﬁ l) é Vgé;ssskion, drug craving, neurafly
rediated sexual dysfunctiof it Sp el PENER pain, cerebral function
isutopesstctras

disorders, senile dementia, memo: ic syndrome; disturbances of
;. ! " N .
consciousness, coma, spe%@f]&oexam@ng@e, autism, hyperkinetic syndrome,
schizophrenia, migraine, obaw and weight gain, mconﬁnfge, chronic fatigue syndrome, sieep
JJ)EFLaSl y disorders ameliorated by
inhibition of neuronat , and the mental disorders described

) i )
in the American Psychiatriclg&m’g}ialg\&géazn’d Statistical Manual of Mental Disorders,
4" edition (OSM-Y). Wriie ey CHTEYYT] P 2B SS ¥ HaYlyar theory, the storage

stabifity, compressibility, density or dissolution propgrties of the solid forms are beneficial for

manufacturing, formulation &ﬂt”&&(amgat GB& invention.

{00112} inone embmmp itjprer dig:g:scz ive disorder. in another
embodiment, the condition QM}:&n N el Lbcdiment, the condition or
disorder is an amdety diSOfde»an@ﬁnbjfﬁech“i@)diﬂcn or disorder is a cerebral

function disorder. In another embodiment, the condition or disdrder is fibromyaigia. in another
embodiment, the condition oR@@liOl&ﬂb@J@dﬂbodimsnt, the condition or disorder
is neuropathic pain.

[00113] In certain engmgflﬁlmsd‘§e Q‘!‘n@n are those that are
characterized by physical prtﬂ?' ﬂ tﬁs, solubility and dissolution rate, appropriate for
clinical and therapeutic dosage forms. Certain solid forms of the invention are characterized by
physical properties, e.g., cryttkl}@rlfla {r@bility and hardness, suitable for
manufacture of a solid dosage form.e?\if Spro%rﬁes can be determined using technigues such

apnea, menopausal vasom

canciar. .
Ifierapeotlo
agents, rese rnh
magnet., e.g..
ending assaY
rag.* and

LAI2932341v1
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acceptable salts
of
(-)-0-desmethylve
as X-ray diffraction, microscﬁréﬁas?rﬁé/’anﬁﬁvi ﬁa@ﬂs‘ as described herein and

known in the art.

s2r s MBKYLOLEDE,.

60114} inone embﬁreattmxﬂfbrention provides particular pharmaceutically
1

salts of («)-O- ing, having ulllity for the treatment, prevention or
management of conditions {Be BRI V@Y limitea to, afiective disorders such as

depression, bipolar and manic disol eaﬁgitﬁéﬁfoﬁj attention deficlt disorder with
hyperactivity, anxisty disordm t A i ity disorder, post traumatic stress
disorder, premenstrual dysrt’a’oc'j ﬁdﬁi@—ﬁrge arﬂrdity disorder, fibromyalgia,

agoraphobia, ] disorder, ia and bulimia nervoss, obestly, weight gain,
Gilles de la Tourette swmd{@@ﬂfrd@[;@ome, Aizheimer's disease, Parkinson's

disease, epilepsy, narcolepsy, saﬁﬁssaﬁon, i crijnﬁ nif“y mediated sexual
dysfunction, pain, inciuding u;]:» ' er]gbic Ejvu Fe ction disarders, senile
dementia, memory loss, amnrgirlm@ﬁ s)t@:me; disturbances of consciousness, coma,

WO 2008/103461 PCT/US2008/002379

speech disorders, Lennox syndrome, autism, : syndrome, P , migraine,
obesty and weight gain, n-fE@CHIN €@ SOFE @Awres. monopausai
vasomotor symptoms such as hot flashes, di i by inhibition of

monoamine uptake, related amk@ Qd &Sental disorders described in the American

Psychiatric Association's Di £ it nual of Mental Discrders, 4™ edition (DSM-
HEPPEESIO,
[00115] In certain en-hyn-p-a'"e 'aﬁdwm’a’ﬁ'i@ hydrochioride salfs of
ically pure (-)-O-desm i As shown above, (-)-O-desmethyiveniafaxine
has the general formuta (I): d |SO rde I’S .
enaction cpelmlt

disorder; atjention

y.
anxiety disorders,
oanM disorder.
social apxiety
disorder, post
traumatic stress
disorder,
ommenstruel
dysphoric
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(-)'0-dametnylveril
efaxine or from an
vomEa - addiain salt of FensmonT
in the hydrochloride salts oi-4>)¢e@ud:@@ﬂ<|@ a@ak@cording to the formuta
:)jl 16} A preferred p(!r;acrlﬂ;an\lazrdasal <:)If- (w3)~;-965 ethylvenlafaxine is the
monchydrochioric acid saytd@&l\;amyé e rraEF
awns can as _
synthesized.a
obtained

of alai M Me art.

fe0117] Each salt of ihe invention fn be made from a preparation of stereomerically pure
(—-)-O-desmetnylvenlafaxine operwei iarr J.aeo }-O-desmethylvenlafaxine. (-)-0O-

desmethyliventafaxine can bmwﬁé dd‘ittgw ing to any method apparent to
those of skill in the art. in preterred eTnboaMents, (—)-O- esn’\ethylvenlafaxine is prepared
according 1o the methods uﬁ@e@n}aﬁ@ﬁﬁ;@meus. Patent Nos.

1

6,342,533 B1, 6,441,048 B 6,911,470,82, all of which are hereby incorporated by reference
in their entirefies. n atTalse r

{00118] in some emgpdy M—Lﬁ- ine p by any method can
be contacted with an appropri: cld, g@s;\g’!t or In a suitable solvent, to yield the salts of the

invention. For example, (—)—a@sc@pdmﬂ@vet@ b’fhaemted with hydrochioric acid to

vield the hydrochloride saits of the invention,
{00119} In some emm@ lesmethyiventafaxine addition sait prepared by

any method known in the art gEbcsgmj é\iﬂawr VET ig, either neat or in 2
suitable solvent, to vieid the ih.Fore: a;g’ T (‘adesmemylvemafaxine
cyciohexyiphenyliglycolic aci(i A" mrecwamwlegﬁc acid to yield the

hydrochioride sals of the invention,

f06126] As shown bebeJ@WrmsiﬂmLiJng& hydrochloride salt of (<)-O-
compaion e o NI N G5 eeeios
0342,538 01.

6,441,048 31 and
0.911.478 02, all

of which are

hereby

incorporated by

LAL-2932341v]



add Gibikrff e Sat
aniM-0-ffeemedff
dvenlataxino

D-W-12- (dimothyl

5.2.2 Solid Forms Comgpris, ?en}%meri l!yPure(»«)D

desw'ﬂég;m @R
foozz1] The present invertion also prpvide: stal forms comprising stereomericatly
pure (—) -O- desmethylvenlaMFlb&my eri ngrﬁllty for the treatment,
ders including, but not limited to, affective
disorders such as depresslg nga)%ma ic disorders, atfention deficit disorder, attention

deficit disorder with hwel'ahydf%h*@mﬂesomer social anxiety disorder, post

traumatic stress disorder, prenfenstrual dysphoric dxsordar borgerline personaity disarder,

fibromyalgia, agoraphobia, 8 Irn!spalg LCJJL and bulimia nervosa,
obesity, weight gain, Gilles Drager syndrorne, Alzheimer's
disease, Parkinson’s diseasé Eﬁgf Cﬂﬁw ity cessation, drug craving, neurally
mediated sexual dysfunchommlzﬁﬂ g@uc mvsps;laa* pain, cerebral function

disorders, senile dementia, memory loss, syndrome; disturbances of
consciousness, coma, spee| Ome@feMandrome autism, hyperkinetic syndrome,
schizophrenia, migraine, obesity and weight gain, mcontm n chronig fatigue syndrome, sleep
apnea, menopausal vasnmmhy hﬁs ameliorated by
inhibition of neuronat mono xﬁafed disorders, and the mental disorders described
in the American Psychxamcagsomauon s Diagnostic and Statistical Manual of Mental Disorders,

4" edition (DSM-1V), in cer m? @i\n@@s{ﬂ&tﬁylr\d@emmn are crystal forms

WO 2008/103461 PCT/US2008/602379

comprising the hydrochloride 51 of (-~ ibed above.
(00122} In certain e ermsu}ne invention can be made from a
Of {(~)-O- For instance, a salt of (-)-O-desmethylveniafaxine

can be dissolved and then c@alllg !«! yield crystal forms of the invention. in particular

embodiments of the mvennoear‘rn;bMFm eﬂPSesnahylventafaxme can be

crystaliized from particular solvent mixture els such a.F ththe descnbed beiow, fo yield the crystal

forms of the invention. S a m p
00123} in one embojr_nar\m nt C/fygmres Form A, a crystal form of &
hydrochioride salt of (—}-O-ddsm afa: ethylamino)-1-(4-
hydroxyphenyl)ethy)]cynloheﬁre m:: 1dthe In particular embodiments, Form Als a
crystal form of the monohydrochloride salt of (~)-O- -desmethylveniafaxine. In certain
embodiments, a sample oft h rtlsd&oglaltsalt of (=)0
desmethylveniafaxine has a waty zc;nt ging between about 4% and about 8% of the total
i

mass of the sample, In certaQ ,T’orm A has a water content of about 6 % of the

desmethylvenlaxi
ne bas a water
concern ranging
eetween about
4% and soott 8:4
of the tote. mass

P

LAI-2932341v1



10111251In
addition, without :
WO 2008/103463 . H H PCT/US2008/002379
being limited hy a
total mass of the sample, which is ﬂlf;l ﬂ ’Iboui oméa( uiv1 it of water per mole of (—)-
O-desmethylvenlafaxine. lrp@r;) 3 d rKari Fisher titration
according to the methods ?g i 3 \ﬁ content of about 5.7% by mass,
In further embodiments, Form A has a thermal gravimetric analysis thermogram similar to that of

FiG. 1. in certain embodin@h&t{h@xirﬁ@l‘%a&vimeﬂic analysis according to the

methods described herein, Form A has awejght loss corresponding fo about 5.6% of the total
mass of the sample cccum‘Wﬁfr&tﬂTg Emch 1 QQ} certain embodiments,
Form A has a differential sm\qbf:ﬁrt:n MTP sig’ia{ﬂthat of FIG. 2. In certain
embodiments, when exami Y ditfererial scanhing Calorinetry according to the methods
described herein, Form A r@fn endotherm with an onset temperature at about 83 °C. In
certain embodirments, the Form A crystal form of the hydrochiogide salt of (~)-O-
desmethylventafaxine has L@dﬁﬁ%ﬁb@ﬁ)y £M6to that of FIQ. 3 using Cu
Ka radiation, in certain §i £ drochioride salt of {—)-O-
desmethyiveniafaxing has J;‘)!-QJ;@VXK: a@inatig:sﬁggmat of FIG. 8, which was
simutated for Cu Ka radiati(e\m{e*feym th a@#Hw«:turm data obtained on

Form A, In certain embodiments, particular Form A crystal forms of the invention have major X-
ray powder diffraction paﬁel@:ﬁ%@(&tm&& 19.1, 21.4, 23.0, 25.5, 27.3 °20 using

Cu Ka radiation. in certain Izeeiﬁ A crystal foj ob:f invention has major X-

ray powder diffraction patte: ) ! thgrtm, filre M s seven of the X-ray

powder diffraction pattern pﬁuf' th:d?@m@ﬁd;é&o‘ 25.5, 27.3 °26 using Cu
é s, 1 orm A crystal

Ka radiation. In certain embodimants orm of the invention has both a water
content of about 5.7 % of thS@_llnta the sample and major X-ray powder diffraction pattern

peaks at one, two, three, fouy, fiye, six or seven of the X« powger diffraction pattern positions
of about 12.7, 14,5, 19.1, 21&%53@%&%%3&&4@0.1. in certain
embodiments of the inventio {nfrare; urpsigilar to that of FIG. 4. in
certain embodiments of the ihjmﬁjrﬁﬁga Caﬁﬁs;ljtr m similar to that of FIG. 5, in
certain embodiments, when Mmepbrxaayn K according to a method capable of

determining unit cell parameters, e.g. single crystal X-raytiffraction, Form A has the foliowing

approximate unit celf parammetkm ﬁt9 m akdng =80% B =90%y=290%V
=1741.39 A%, n certain em iments, Formg A crystaliizes in spa roup F242:24.

{00124} Without bainj?r@s!; m ;Agta‘ﬁmmg iIfn found that the Form A
crystal form of the hydrochlozg sthfo@gsmygl;ﬂ'f”nm excellent hygroscopicity
properties. For example, without being imited by a parficular theory, when examined by dynamic
vapor sorption according to tth@an%cm@@Smm A gains <1% in mass upon
upon the.

teachings heithrs

in amain

embortmenth, ea,

A ppm be
prepared by

LAL2932341v1



mesa of the
sample occurring
WO 2008/103461

between about 25
ingreasing the sample frcrrt;é’ 0. O‘ﬁﬁfﬁ h liI the mass gainof FormAas a
function of refative humidi Slloca ”ﬁf fi e sample loses about 1% In
mass upon decreasing fronl ﬁ%ce(rfa\iﬂumidity. tn certain embodiments, the Form A
crystal form provided herein has a moisture sorption isotherm simitar to that of FIG, 6.

{00125] n adaition, SRR EHNRRES @y, it hes beon found that te
Form A crystal form of the l"y_dr chjotide galt Qf ()0 thylvenlafaxing also has excelient
stability properties. 6 Pé é é ILy%tfgI3

{00126} Form A of trm;ldmloﬂ%ofa)-o—desmethylven!afaxine can be made by
any methed of making Form A:apparent to thosg of skill in the art based upon the teachings
herein. in certain embodim@}| &reﬂltd o by ¢ jization of the ide
salt of (-)-O-desmethyivenlafaxine from 2 salvent system containing one or more solvents, such
as, but not fimited to, water, 3 QW ethanol, isopropanol, methanol, methy! ethyl
ketone, methy! t-butyl ether, X trib and mixtures thereof. in certain
embodiments, Form A may be obtained by crystal forfn conversion from another crystai or

amarphous form of the hydrﬁh@d&ﬂﬂ] ®g’5&mthy!venlafexine, for instance, via a

solvent-r

di and/or iated fo F§ion proces:
[06127} in another emn ( tt@m lmdﬁ g ides Form B, a crystat form of
the monohydrochioride sait F(I— desrariyﬁene‘érretatiwtains the solvent

tetrahydrofuran (THF) in the crystal idktice. In a cenain embodiment, the THF is present in the

approximate ratio of 0.28 me’m-b@dqu?f the Rydrochioride salt of (-)-O-

desmethyiveniafaxine. In termsEf mass, this equates to.a THF content of approximately 6% of

the total mass of a sample o e IT:I a@%&mmﬁ e THF content of Form B
ranges from about 4% o abgiyi 8% mple of Form B. in certain
embodiments, Form B has a&%ﬂiﬂgﬁm rmogram simifar to that of FIG. 9. In
certain embodiments, when 3@&'!?”1 gravimetric analysis according to the methods

described herein, Form B has a weight loss cor sponding to about 5.7% of the fotal mass of the
sample cccurring between atW Ofﬂﬂa}e "y In certain embodiments, the Form B

crystal form has a differential scanning catogmetry the: agysimitar to that of FIG. 10. In
certain embodiments, when @Q«Qﬁr lgl:g sgm!gﬂjsénetry according to the
methods described herein, F étha wierm with an onset temperature of about 176 °C
and another endotherm with an onset temperature of about 189 °C. in certain embodiments,

Fomm B has an addiional en@@BOT D@ GhbEF AAS 1 150 C. 1 certain
embodiments, the Form B erystal form of thg hydrochloride salt of {~)-O-cdesmethylvenlafaxine
has an X-ray powder diffractibn %mmﬁt:hasicamsing Cu Ka radiation. in
endotherm with

an onset

temperature or

abate 64 'C,

anotner

arida-therm with a

PCT/US2008/602379
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thermogram
similar to that Of

WO 2008/103461 PCT/US2008/002379
FIG. 25. In certaR
certain embodiments, Form 8 1 Jinly: 1:0 have major X-ray powder diffraction
pattern peaks at about 13@%&&31’,&?‘4,&@, g.!i °26 using Cu Ka radiation. In
ceriain embodiments, the i ff i eds major X-ray powder diffraction
pattern peaks at one, two, three, four, five, six or saven of the X-ray powder diffraction pattern

positions of about 13.1, 14Aby8,dtlfﬁeq,’®.l§l:t4&|ze using Cu Ko radiation. In certain
embodiments, the Form B crystat form of the invention has both a THF content of about 6% of
the tofal mass of the sampi i y der diffraction pattern peaks at one, two, three,

four, five, six or seven of thi sjqrﬁﬁ@qy)aﬁem positions of about 13.1, 14.7, 18.8,
21.1,24.2, 26.3, 29.4 °28 using Cu Ka radiation. ertain embodiments, the Form B has an
infrared spectrum simitar tom@Apd 'ngm{{r)btﬁets the Form B crystal form of

the invention has a Rarman spectrum similar fo that of FIG. 13, In a certain embodiment of the
invention, Form B has a dym&m Sisctherm similar to that of FIG. 14. in cerlain

embodiments, when examird érscrmgor?‘reafefﬁ to the methods described
herein, Form B exhibits a ga il S8 Of adol % whel increased from 5% to 85% refative
humidity, foliowed by a iossfo‘-r%sf oyt h‘aoSen&F?Fased from 95% to 5% refative

humidity.

[00128] Form B of th&ﬂdﬁ@mEmOWthnylvenlafaxine can be made by
any method of making Form 4 e of skill in the art based upon the teachings
herein. in certain embodimﬁj‘fmam prepared by crystaliization from solutions of the
hydrochioride salt of (—)»O-dteml Pa{luTr!e at

{60129} in another embodimerlt, the present invention provides Form C, a crystal form of
the monohydrochloride sat ravm(niH eéanv@x"ne that contains one or more of the

solvents ethyl acetate, ethyl gthey pnd water in jh sfal jatice, In a particular embodiment,
ethy! acetate is present in thf Qjm&ezjojéyo uuivalents of ethy! acetate per
mole of the hydrochloride sa y rms of mass, this equates to
an ethyl acetate content of approximately 6% of the total mass of a sample of Form C. In a

particular embodiment, ethyl ] SO S @tye approximate ratio of 0.2 molar equivalents of
ethyl ether per male of the hydrochioride salt of {=)-O- in terms of mass,

this equates to an ethyl ethertﬁenmpﬂrxﬁa@a%ake total mass of 2 sample of Form
C. In a particular embodimerabgutefémtjf vl acetate, ethyl ether and water
ranges from about 3% to abo! 2 otaimass of the sample of Form C. In certain
embodiments, Form C has a@akaﬁjr\fm’c analysis thermogram simitar to that of FIG. 15.

ronas it v TV OIS s s o o e
he Form, E crystal

loan Delete

hydrochloride still

of (-)-0-

desnathylvenlaias

ine hes an X-ra

re T
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crystallizes in
space group /72...
WO 2008/103461 .—

/00036;=0ne of
mass of the sample occurri Etwee]ﬂbout 25 and about 11iéi, In certain embodiments, the
Form C crystal form has a di r%l m@ﬂa@;ﬁﬁﬁrﬁ e similar to that of FIG. 18,
In certain embodiments, W!Sgﬁviﬁtfay differential scanning calorimetry according o the
methods described herein, Form Chas an with ary onset wre of about 84 °C,

another endotherm with a p'!*.t@pﬁ{.e 8me:h"ry4rv eothsr endotherm with an
onset temperature at about 15{ °C,. in certain embodimenf, the Form C crystal form of the

hydrochioride salt of (—)-O- fﬁ@lff&n&@ﬂx wder diffraction pattern simifar
to that of FIG. 17 using Cu e {cyia; crystal forms of the invention have
major X-ray powderdiﬁmctmaﬁee:byabmtz 14.7, 18.8, 21.0, 21.2 °28 using
aradiation. In ceriain embmett,hﬁdn @[ysmatwr‘eenﬁon has major X-ray

powder diffraction pattern peaks at one, two, three, four, five or six of the X-ray powder diffraction

paitern positions of about 5'50 ﬁtiF 1&ppat‘ﬂﬁgmg Cu Ka radiation. [n certain
embodiments, the Form C grystal f of the igventi combined content of ethyl acetate,
ethyl ether and water amo:ﬁr@totmrg mlbout 8% of the tofal mass of the
sample and major X-ray po1ﬁﬁactianterbais@d, two, three, four, five or six of the

X-ray powder diffraction pattern posflions of about 5.8, 11.7, 14.7, 18.8, 21.0, 21.2 °20 using Cu
Ka radiation. in certain em@ snhethec crystal form has an infrared spectrum similar
fo that of FIG. 18. In certain embodiments, the Form C crystal form of the invention has a
Raman spectrum similar fo &E&GF‘IJ i i of the invention, Form C has
a dyniamic vapor sorption is il pthat of FIG. 20. In certain embodiments, when
examined by dynamic vapoj 0 :m;@ng to the methods described herein, Form C

exhibits a gain in mass of al % t0 85% relative humidity, followed
, TTOOTHIE S, to 05% riative humicty
by a loss in mass of about 27% when decreased from 85% 1o 5% relative humidity.

108130} Form C of thEﬂ[MdWltm( esmethylveniafaxine can be made by
any method of making Form seppf skil i ased upon the teachings
herein. In certain embodime‘ajp éﬁ acﬁgg?eﬁx I:ttjjgzmzaﬁan from solutions of the
hydrochioride salt of (—)~o-ddimm ﬂhy@cﬁta& ethyl ether, water, a mixture of

two or more of these solvents, or the like.
{60131} in another e 1 G‘minvention provides Form D, a crystal form of

the monohydrochloride sait a- -O-des m%}h ve'rj;iaéwe that contains isopropy! alcohol (IPA)
and/or water in the crystal iaf - ll; U:i i the invention, a sample of the Form D

crystal form of the hydrochw!ldmﬁcrdeﬁhadﬂaxine has a combined IPA and
en

water content ranging betwes out 2% and about 8% of the total mass of the sample. in
certain embodiments, the Fo@bh@arl'fonn has a thenmal gravimetric analysis thermogram

(W-0-desmethylve
nlatavine In a So
vent mixture
et:Interning, for
soars pie.
methanol and

s T
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methods
described herein.
WO 2008/103461 norm H nes a

similar to that of FIG. 21, Iwgmnlﬁsvéen examined by thermal gravimetric
analysis according to the mdi! G  Form D has & weight loss corresponding fo
about §.6% of the total mawmwd‘-“ gn% about 25 o about 150 °C.
In certain embodiments, the Form D crystal form has a diffePential scanning calorimetry
thermogram similar to that a@@{l!t oD %ﬂém@her\ examined by differential
scanning calorimetry accorging the methods described giesgin, Form D has an endotherm with
an onsef temperature at a&.éf&i Imraia&t)@'ﬁnm&orm D crystal form of the
hydrochioride salt of (<)-O- d er diffraction pattern similar
to that of FIG. 23 using Cu amﬁt@rzgmt crystaHorms of the invention have
major X-tay powder diffract{f) @PAAI@R AT F 2 6). 19.1, 195, 203 20

using Cu Ka radiation. in certain Hbodﬁments‘ the Fcifg rijs forrm of the invention has
V¢

major X-ray powder diffracti@ ﬂ am al, tle or seven of the X-ray
powder diffraction pattern pgsj 'ontzém .7, 8.0, 15.9, 18.1, 19.8, 20.3 °26 using Cu Ka
radiation. in certain embodi its, ol stal form of the invention has both a combined
IPA and water content rangj It 89 fotal mass of the sampie
emboedimentssthe

and major X-ray powder diffraction peaks at one, two, three, four, five, six or seven of the X-ray
powder diffraction pattern p&@{ MOH‘%GVyS&aL 8.1, 19.8, 20.3 °26 using Cu Ka

radiation.

{60132) Form D of tth!;Mmtl@af =1-O-desmethylventafaxine can be made by
any method of making Formdiﬁeerreﬁﬁ asikm in the art based upon the teachings

herein. In certain embodiments, Form D can be prepared by crystallization from solutions of the

hydrochloside salf of (»)—O-d%&ﬂﬂmgn 1PA.
{00133] In ane embodiment, the present ivention provides Form E, a crystal form of the
monohydrochiloride salf of (-QQJ i that contains methy! t-buty! ether (MTBE)

andfor water in the crystat tath,e\ Qgr'ea invention, 2 sample of the Form E
crystal form of the hydrochloride salt ot —[- -de@methylvenlafaxine has a combined MTBE and
water content ranging betweﬂ N ﬁar{@:uth’atth%al mass of the sample, In

certain embodiments, the Forﬁi Stal ;&:ﬁ:as MTBE contint of abouit 6% of the total mass
s}

of the sample, which is equal D. k & JRL;Q@M @LEI maole of (-)-0-

ine. In cerjain i a thermal gravimetric analysis
thermogram similar to that of mg&!mmis when eiamined by therfna!
gravimetric analysis accordiwhguﬁwe xaum "1";@ drm E has a weight loss
carresponding fo about 5.9% of the total mass of the sample occurring in the range of about 25
to about 180 °C. In certain e@yind#ferreyﬂth&lenﬁal scanning calorimetry
scanning
riverfinstm
according Cu the
methods
descibied hewn.
Form H has an
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Cu tto iodation
[00144]Form J of
WO 2008/103461 the hydrOCh m0|e

thermogram similar to that of .E5 In certain i , when ined by di
scanning calorimetry accol hethethods described herein, Form E has an endotherm with

an anset temperature at ab@mﬂ_’@ @I \JHEen onset temperature at

about 167 °C. In certain embodiments, the Form E crystal f of the hydrochioride salt of {(~)-0-
desmethylvenlataxine has ﬂ*@;f a{dMa@M\éﬂmb&r to that of FIG. 26 using Cu

Ka radiation. Particular Form E erystal fo&s?ha:ﬁ tion have major X-ray powder
diffraction pattern peaks at 300, ™Y 1905, 20.9 °28 using Cu Ka radiation. in

certain embodiments, the Frn T{s_t of@finveﬂﬁon has major X-ray powder diffraction
peaks at one, two, three, four, five or six of the X-ray powder diffraction patiern positions of about

6.8, 11.9, 13.0, 14.4, 185, maekfﬁg I*Frairtm quertain embodiments, the Form E
crystal form of the invention has both a soivent ccﬁtentranzinéfbetween about 4% and about

10% of the total mass of th&@@\(r\&e!ﬁ]r'& l @ﬁon peaks at one, two, three,
four, five or six of the X-ray d$ﬁriaﬁio' ﬁﬁt@@hﬁﬂf about 5.8, 11.8, 13.0, 14.4,
18.8, 20.8 *20 using Cu Ka faaiationl - in certain embodiments, the Form E crystal form of the
invention has an infrared spb'ageia tcrtaym'fth @xtain embodiments, the Form

E crystal form of the invention has a Raman spectrum similar to.that of FIG. 28. In certain

embodiments of the inventizﬁ& g*Sni rerlann.isotherm similar to that of
FIG. 28. in certain embodi fs, iged by dynamic vapor sorption according to the
methods described herein, !le érélmt gain in mass of about 4.7% when increased
from 5% to 95% relative h”’@m‘bﬁd’l’m@'nﬁs of about 5.8% when decreased

from 95% to 5% relative humidity,

[06134} Fom & of tE Q4R CA -1 Betryveniataxine can be made by

any method of making Form £ ﬁ;tarent gj lgoa of kil in the art based upon the teachings
herein. In certain embodim e d by the dissolution of a solid form

comprising the hydrochloridpw C)mmw{aﬁfﬂmolvent or solvent mixture
containing, for example, me$anol and ater, followed by subsequent crystalfization brought
about by the addition of an BB kit] @ R @h ENE-

{66135] in one embodiment, fhe presgnt fnvepion provides ¥, a hydrate crystal
form of the monohydwchloriﬂ ¥ldir\;-(5 lr@rtkl\éwﬁamw embodiment of the
invention, a sample of the F crystal form of the hydrochioride sailt of (=)-O-
desmethylvenlafaxine has amr content ranging between about 4% and about 8% of the total
mass of the sample. In cert: n.e)nb@uz@i@@vfﬂetﬂy IWas a water cantent of
about 6% of the total mass of thé samiple, which is £qual to abdut one molar equivalent of water
per mole of (-)»O~dasmethyl‘Q1T£$aX> irlnbodiments of the invention, Form F has &

PCT/US2008/002379

acetoolli,ire
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In certain
embodiment*
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the
essamhydroMilad
WO 2008/103461 d e S at of PCT/US2608/002379
thermat gravimetric analyst qr iy _' il Stﬁié’t(hﬁ\lr certain embodiments,
when examined by therma!(; Vimeth ani@sga cording 10 the methods described herein,
Form F has a weight loss @mm aa(qxlrfe/o thatal mass of the sample occurring

in the range of about 25 to about 125 °C. In certain embodiments of the invention, Form F has 2
differential scanning calori Hﬂ@.i!* at of FIG. 31, In certain embodiments,

when examined by differential scgnni rimetry according to the methods described herein,

Form F has an endotherm ﬁ E\?ﬂéﬁrpermuw at about 89 °C. In certain embodiments,

the Form I erystal form of 1 h 186151 Yt pﬁ \vpniafaxine has an X-ray
2‘ m f X 3fe* erxainreTm

powder diffraction pattern similar to that of F| 2. in bddiments, the Form F crystal

form of the hydrochloride sdfemﬁanve}ﬂa{r}a@ an X-ray powder diffraction
pattern similar to that of FIG. 33, whicE was ‘mulffd for Cu Ke radiation using single-crystal X-
ray diffraction structural datCuEty ola, lngear FLm Fa-ystal forms of the

invention have major X-rayp\aff.fitrﬁif attern peaks at about 14.4, 16.0, 17.4, 18.0, 25,5,
26.8 °20 using Cu Ka radizfion.” In céntain embodiments, the Form F crystat form of the invention

has major X-ray powder dif@qn md iam‘emethreve or six of the X-ray powder

diffraction pattern positions of about 14.4, 16.0, 17.4, 1i,0, 255‘ 2Ef °26 using Cu Ko radiation,
i

in certain embodiments, thezormmiﬂy'l 8 M\ roth a water content of
about 6% of the total mass gf le an jor X iffgaction peaks at one, two,
three, four, five or six of the émmnlfnﬁn ﬁzﬁgﬁiﬁt about 14.4, 16.0, 17 .4,
19.0, 25,5, 26.8 °26 using C 1 ; oelt_ainmg’nems, the Form F crystal form of
the invention has an infrared spectrum similar fo that of FIG. 34. In certain embodiments, the

Form F crystal form of the in} QXHNBEC Fatl Onat of Fic. 35, 1n centain

embodiments of the invention, er has a dynamic vager sorption isotherm similar to that of

FIG. 36. In certain embodin'gf, Qm@ﬂny:ﬁw por sorption according to the

methods described herein, F; hipks Eyaipy \f ut 32% when increased from
g O3 oager

5% to 95% relative humidity, by &'l08s inmas: UL 33% when decreased from 85%

o 5% relative humidity. In ces@ m%eﬂk@a@*d at approximately 173 K

according to a method capable of determi ing u 'lcell parameters, g.g. single crystal X-ray

diffraction, Form F has the fo@mm&ﬂ?}yl et anhytdre =9.20A b=682A 0=

13.91 A; 0= 90°% B = §2.58°; 30°: V= 879 5 p embodiments, Form F
SHITARBA Pt

crystallizes in spacs group
[66136} Form F of th 'Wﬁde salt of {~)-O-desmethyiveniafaxine can be made by
any method of making Form F apparent {0 those of skill in the art based upon the teachings

herein. in certain embadimehydrﬂ{r;ﬂ leakel@8@ltion of a sor form
of 2.
Mi-C-desmednylv
enlataxine. In

terns of rnacs,

this equates to a
2-redini-tetrahydr
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radiStEOR
i00151]in another
romEt einbocipment. me
BN 11117 W o 01 =1 Wuliioumitiotid
addition of an anti-solvent, ﬁygttaqnte Fm S

{66137) in one embodiment, the present invention provides Form G, a crystal form of the

monohydrochlaride sait of (GW*’S%@E th@ embaodiment of the invention, a
sample of the Form G crystal form §f the pydrochforide saf of (=)- smethylveniafaxine has a
water content ranging bemmghgtﬁyﬁtme ple. In certain
embodiments, the Form G arltaﬁfrater content of about 3% of the total mass of the
sample, which is equal to about a half molar equivalent of water Eer mole of («)-O-

PCT/US2008/002379

desmethylvenlafaxine. In c*r@n 9”@’*‘%3&'@4&*5] gravimetric analysis

thesrnogram similar to that of 8. in cartain embodiments, when examined by thermal
gravimetric analysis accordi cribed herein, Form G has a weight loss

corresponding to abouta.ﬂ",tz I ﬁq Wle aceurring in the range of about 25
€l g‘ i 6 ts, Im

to about 125 °C. in certain iments, as @ differential scanning calorimetry

thermogram simitar to that of GYAFEI LIRTE @l f@Y Fib¥eramined by diferential

scanning calorimatry according to the methods desciibed herein, Form G has an endotherm with
an onset temperature of abqdl 91 Cnln%rn ents, the Form G crystal form of the

hydrochloride sait of (—)»O-mﬁ:dﬁjmé omtgy gxrder diffraction pattern similar
to that of FIG. 40 using Cu i - ryStal forms of the invention have

characteristic X-ray powder thaeorlﬁveﬁfmnut 12.6, 16.1, 16.7, 18.8, 21.0, 25.3

°28 using Cu Ka radiation. In certain embodiments, the Form G crystal farm of the invention has
1
major X-ray powder diﬁractimm &t four, five or six of the X-ray powder

diffraction pattern positions of about 12.6 15.1 16.7, 1r8 21.0 ZS.I “26 using Cu Ka radiation,

in certain embodiments, the l&Qle,El a nmm! th @ water content of

about 0 to 6% of the total m: oa m%e t m epowder diffraction peaks at one,
Ze -r;rygow eg: é ot é

twa, three, four, five or six of raction pattern positions of about 12.6, 15.1,

16.7, 18.8, 21.0, 25.3 °26 usiﬁfer’ﬂrat?h@ IO @1 4D odiments of the invention, Form

G has a dynamic vapor sorption isotherng similar to That ofr‘l . 41, In certain embodiments,

when examined by dynamic G@Q&sb&% e methods described herein, Form G
exhibits a gain in mass of ab o i 04 selative humidity. in certain
embodiments, when examing barmcﬁmtﬁ E@m the methods described
herein, Form G exhibits a gai':n. miaﬂo hhlan increased from 5% to 95% refative
humidity, and a loss in mass of about 22% when decreased from 95% to 5% relative humidity.

em/rudiments o
The invgsion, a
crystal form that
re a member of
isostruche al
family 2 has
characteristic

< 7
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azine comprising.
WO 2008/103461 ab o) Ut 07 1% PCT/US2008/002379
{00138} Form G of IL 56: iond g@}esmethy&venlafsxme can be made by

any method of making Forr 1in r?e art based upon the teachings

herein. In certain embodm@{s ﬂrm ﬂ%pargg/e'ymg the Form A crystal form of this

invention, described above and in the exa ies below, oveg &gble drying agent, such as, for

example, P;0s. 634 7 0 5%

[68139] In another 1ﬁ9 t, th 5?mvemldes Form H, a crystal form of
the monohydrochioride salt: &ins the solvent acetone in
the crystal lattice. tna pangs%odcﬁ@%ce\% %em in fhe approximate rafio of

0.2 molar equivalents of acetone per ote of the hydrochioride sal{ of (~}-O-
desmethyiveniafaxine. In t %’s {o an acetone content of approximately

4% of the totai mass of a s: erta ent, the acetone content of
Form H ranges from aboutZﬁQ428ﬁgz Hgﬁﬁ Wsample of Form H. In certain
embodiments, Form H has ra e ram similar fo that of FIG. 42,
in certain embodiments, when examindd by thermal éravimetn’c anélysis according te the

methods described hersin, @4@/@ 2 3694 ATl to sout 2.7% of the totai
mass of the sample ocourmii ée & Eg? aby Q@? In certain embodiments, the
Form H crystal form has a o ggam similar to that of FIG. 43.
In certain embodiments, wh;;) gar:vé L@Terggag% forimetry according to the
methods described herein n orfn With 3 peak temperature at about 18 °C.
In eertain embodiments, Fmof rF‘@ aarm rOUSpeak temperature at about

154 °C. In certain embodiments, the Form H crystal of the hydrochioride salt of (<)-0-
desmethylveniafaxine has a \&F @ra ﬁtl?rrs tto that of FIG. 44 using Cu
Ka radiation. Particutar Form fo of the invention have major X-ray powder
diffraction pattern peaks at T! r 514 16 7,21.1, 26.3 "28 using Cu Ka radiation, tn

certain embodiments, the chﬁ eﬂrefna}nr X-ray powder diffraction
pattern peaks at one, two, three, four or ﬂve of thef X-ray powder diffraction pattern positions of

dbout 12.1, 146, 187, 21.1,ZX @, vlzs @REA4 . n certain embodiments, the Form H
crystal formt of the invention has bo(Bn acgione conten(ﬁébout 4% of the total mass of the
sample and major X-ray ¢ oo Q&m ne, two, three, four, five or six of the
X-ray pewder diffraction paﬁﬁfﬁ;\?‘ﬁjéb rfﬁkmré‘/ 1.1, 26.3 °28 using Cu Ka

radiation.

[60140) Form H of ch@@mpﬁgm RAPE) @ Ffiataxine can be made by
any method of making Form H apparent to those of skifl m the art based upen the teachings

more three o

MOM, fqur or

roots. trio or

more, or se or

more crystal ens

of a filiGisaft of

1-4-0-
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1001591In
erects:abbe, en
T active ingrediern
herein. In certain embodimy n i ipcd slurry of the Form A crystal
furr: of (L)-O-desm::h;veﬁaﬁjmﬁi@:mhmgme‘ f:lilowed by ﬁltraiionr.y
[66141] In anothes ﬂboaﬁﬁt,mtmhim@ provides Form 1, a crystal form of

the monohydrochoride salt of (-)-O-dgsmethylveniafaxine ﬂat contains the solvent isopropanal

in the crystal lattice. In a pRGHTEHXIUIE@e gl ihresent in Form 1 in the
approximate ratio of 0.2 molar pauiv; Ijij g BILO] rﬂﬁr rle of the hydrochloride salt of (—
)-O-desmethylveniafaxine. b@r@t iﬁgn i isoprapanol contenit of
approximately 4% of the tof fsﬁ’eTm d e ain embodiment, the
isopropane! content of Form | ranges from about 2% to about 6%5-0f the total mass of the sampie

ot Form 1. In certain embodi@CBRIVERIO ﬂaajlet(ic analysis thermogram similar
to that of FIG. 48. in certai bodimeBtZI Whe'r‘ljxa ined byjthermal gravimetric analysis
according to the methods d scme@rlg aer Qs llt foss corresponding to about

4.2% of the total mass ofthtscrﬁ?urrin é@n about 25 and about 180 °C. In certain
rm has & ¢

embodiments, the Form | crystal fo S & differential scanning calorimetry thermogram similar

to that of FIG. 46. In cenaivt@@hﬂlis@ﬁr@@ryne_{ tk}@rentim scanning calorimetry

according fo the methods described herein, Form | has with a peak D e at

about 178 °C. in certain erlaHGEE TR, LB @ierm vith a peax
temperature at about 158 °C. |, in e i Form | crystal form of the
hydrochioride salt of (—)~O—M§§§l¥aﬁm¢ay powder diffraction patiern similar
to that of FIG. 47 using Cu lemm e@m@@pemd of the invention have

major X-ray powder diffraction pattern peaks at about'13.0, 14.6, 18.7" 1.0, 23.5, 26.2 °26 using

Cu Ka radiation. In certain @erﬁhehb@rﬁkr@ﬁ form of the invention has major X-

ray powder diffraction paﬁe&peaks at ane, twaethree, four, five or six of the X-ray powder
diffraction pattern positions fa[oe pa‘t‘etkg Q.D, 23.5, 26.2 °26 using Cu Ka radiation.

In certain embodiments, the g'gﬁséﬂmta\r invention has both an isopropanal content
of about 4% of the total mass of The sample and mgjor X-ray powder diffraction pattern peaks at

one, two, three, four, five or & B HHAYSHEA G pA@ ositons of about 13.0,

14.8, 18.7, 21.0, 23.5, 26.2 °26 using Cu Ka radiatiorn,.
{60142) Form | of theﬂrl{ ¥ t )mgnemylven!afaxine can be made by

any method of making Form Yy il ased upon the teachings
he:einv ‘:]n certain :mi:dimeiqwilgtgtom; bt:t;)gct:itatsn ;)romtz sf:lution gf the
hydrochioride sait of (-)-O-GaxﬁhWEﬂqﬁmgeol followed by fitration. In certain
embodiments, Form | can bel? tained by fast evaporations pf an isopropano! solution of the
hydrochicride salt of (~)-O-des F\@elafsliBé. Or the

usual _,.

prarmeneutcal

mesa can be

empoyed so

caters, such as.

for example.
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[00164]Dientegra
nts Sr lurpricand
WO 2008/183461 can be used |n
{66143} in another i i i ovides Form J, a crystal form of
the monohydroc:loride salm?(mﬁmgggﬂma _contains the so!ven;yacetunitrile in
the crystal lattice. Ina pa%‘ﬁﬁlﬁ@v@&f@ﬂﬂﬁlffﬁ&nt in Form J in the

approximate ratio of 0.2 moﬂr equivalents of afetonitrile per mole.of the hydrochloride salt of (=)-
i

O-desmethyiveriafaxine. MDHISDGHCib QLIS ronitie content of

approximately 3% of the m aﬁ ﬁﬂéﬁd In a certain embodiment, the

acetonitrile content of Fo él E e Hout 5% of the total mass of the sample

of Form J. In certain emb v of the hydrochloride salt of (~)-O-
T

desmethylveniafaxine has an X-ray powder diffraciion patiem similar to that of FIG. 48 using Cu
Ka radiation, Particutar Fop &M @WI@MMW major X-ray powder diffraction

patiern peaks at about 12,2, 14.7, 16.?_.]18.8 21.0@3,7 °20 usiré(')u Ka radiation. in certain

embodiments, the Form J LSQ of @s@ (mgnl}; -ray powder diffraction patiern

peaks at one, two, three, foq @ ?erg X- ylnv‘de dmcﬁon pattern positions of about
3.7 °28 ust ‘e d

12.2,14.7, 16.9, 18.8, 21.0, U Ko radiation. In certain embodiments, the Form J

crystal form of the inventiorgEEIGIOH dﬁrﬁ]r@@tﬁ’tﬁut 3% of the total mass of the

sample and major X-ray powder diffraction pattern peaks at one, two, three, four, five or six of the
: RO

e«geeal.hve k.5 210,237 *26 using
Cu Ka radiation.

[66144] Form J of thm%Mio!:dg sglﬁg !—r).-gdes!nrelhytvenlafaxine can be made by
any method of making Fomaaéilttmyt)@kirtih@an based upon the teachings

herein. In certain embodirnﬂts. Form J can be obfained Ry precipitation from a solution of the

hydrochiaride salt of (-0 el tic. kG wed by fitration. in cerain

embodiments, Form J can be gbiai 5 j rm A of the hydrochioride salt of (~)-O-

desmethylveniafaxine in acJt!ﬁi@j’e éﬂéﬁﬁn

{60145} in another eexﬁc%pi«e:n;tsme—pon provides Form K, a crystal form of
-O-desm

the monohydrochloride salt of {~)-C. ethylveniafaxine that gontains the solvent ethanol in

the crystal lattice. ina certa@ﬂiutwes emmm mgn Kis less than about
13% of the total mass of thegample of Form Ky whic s less ghgn about one molar equivalent of
ethanol per mole of the hydrb&jﬁe&g't(Jﬁaaneijine, {n certain
embodiments, the Form K cﬁt‘ﬂ gmydnﬁ\ieh?ﬁ S)-O-desmethylvenlafaxine
has an X-ray powder diffraction paltern simiar tb that of FIG. 49. (1 cbriain embodiments, the
Form K crystal form of the hh@l%ﬁm—’)-o-desmethywenlafaxine has an X-ray powder

diffraction pattern similar to that of FIG. 50, which was simulated for Cu Ka radiation according to
the methods described nered&ﬂt&g{saﬂiﬁﬁmcﬂon structural data obtained for

odorants, flavors,
sweetening
agents arm the
like or mix-lures
thereof. By the
incorporation of

PCT/US2008/002379
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one compression
cyde, such as
reree - layered rabbis or

Form K. Particutar Form Kﬁyf é Sg uifi Qt& ﬂ\ave major X-ray powder diffraction
patiern peaks at about 12.1] 26 using Cu Ka radiation. in certain
ermbodiments, the Form K * a{Y@ yTi-ray powder diffraction pattern
peaks at one, two, three, four, five of six of the X-raybowder diffraction pattern positions of about
12.1,13.1, 14.6, 18.7, 21 otabzleliﬁ cap@uiation. in certain embodiments, the Form K
crystal form of the invention has bo(h an ethanol nt of fess than about 13% of the tofal mass
of the sample and major X-Q wbe peaks at one, two, three, four, five or six
of the X-ray powder mﬁracn @rﬁp;r ijﬂglz 1,13.1, 14.6, 18.7,21.0, 21.2 °2¢
using Cu Ka radiation. In certain embbdiments, when andiyzed at approximately 173 K
according to a method cape@d‘@laﬁ’_r'\@fq a{ c4l&fﬂ@1f e.g. single crystal X-ray

diffraction, Forn K has the following appr 1x«m te unit cel! parameters a=3006Ab=774A ¢
=21.21 A =90 p = 13¢ G @Itk Bk embadiments, Form K

PCT/US2008/002379

crystaliizes in space gmup@ ?VJO §|

[60146] Form K of ¥) O-d ine can be made by
any method of making Forn(l:(@z @Sg@d the art based upon the teachings
hergin. in certain embodiments, Form K n be, obtained stallization from a solution of the

fydrochloride sait of («)-O- g:ﬁarnu au@natha :@one solvent system,

{00147} In another e i Form L, a crystal form of
the monohydrochioride salt ﬁﬁgj‘g‘t thnla axing théit cuntams the solvent 2-methyi-
tetrahydrofuran in the crystarle se'ai»e dla«t@bodtment, the 2-methyl-tetrahydrofuran is

present in Form L in the approximate ratio of between 0.1 and 0.3 molar equivaients of 2-methyl
tetrahydrofuran per mole of F}murﬁalt of (~}-O-desmethylveniafaxine. In terms of

mass, this equates 1o a 2-m: tenj of between approximately 3% to 8% of
the total mass of a sample mrljlf’é mé f“ é\ﬂdrment, the 2-methyi-tetrahydrofuran

content of Form L ranges fmt(a %W@Olﬁ! mass of the sample of Form L.,
In certain embediments, Form L has a thermal gravimetric anafysus thermogram similar o that of

FiG. 51. In certain embcdlmM| mex@lrem@‘l‘f@grawmemc analysis according to

the methods described herer[ Form L has a ht ioss corrajpiondmg to about 2% of the total

mass of the sample ocourring aygra&ut and a weight loss
corresponding to about 7% of cumng betwsen about 25 and
about 180 °C. in ceriain emgp\matrmgom has a differential scanning
calonimetry thermogram simil ‘oesxse SZ amam embodiments, when examined by

differential scanning calorimetry accordipg to Hsmethods described herein, Form L has an

endotherm with an onset temb @GHLH KR 40 MR@KB sdiments, the Form L
layered tabeM

Soa for ersmde

Pal No.

5,213,738,

incomoraMd

herein m its minty
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crystal form of the hydrochl (<3O faxing has an X-ray powder
diffragtion pattern simitar mﬁtaﬁﬁ u;ﬁﬁ ﬁ tion. Particular Form L crystal
forms of the invention have 2 vﬁ t\tze:‘sﬁem peaks at about 12.0, 13.0,
14.5, 18.8, 21,0, 23.4 °26 using Cu Ka radiati in certain empodi , the Form L orystal
form of the invention has n@ptaﬁ@h@rs gﬁl&tﬂ maks at ane, two, three, four,

five or six of the X-ray powder dx:ffactlon attern osn ns of about 12.0, 13.0, 14.5, 18.8, 21.0,
23.4 °28 using Cu Ka rama i s the Form L crystal form of the invention

has both an 2-methyl- tetra rfé'w?\ Qg'a bd about 10% of the total
mass of the sample and major X-ray powder chon pattern peaks at one, two, three, four, five
or six of the X-ray powder (Y SZicB} ;@ad;a:ong@:dq 4.0, 145, 18.8,21.0, 23.4
°28 using Cu Ka radiation.

[60148] Form L of ﬂalgc]:n@tg!! malclmgxylvenlafaxme can be made by

any method of making Fom?‘s f skm in the art based upon the teachings
herein. In certain embodi L Fofm Cean be obtained by siurrying Form A of the

hydrochloride salt of (—)O«'&Ivgqme@m 2-methyl-tetrahydrofuran foliowed by
1

filtration,

[06149] In another emWrdte Eveed invention provides crystal forms comprising
the monohydrachioride sall ﬂﬁbﬁ:ﬁ ﬁtﬁ ?qa members of an isostructural
family of crystal forms. Me amily of crystal forms share a
certain structural similarity ‘gﬁmq ﬂee*fel II@ e mrd to features such as, for

example, interplanar spacindn the crystal laftice. Siructural simil rity among members of a

particular isostructural famllR@tsG@‘El{ﬁaJ w&rl t[e of these crystal forms, for
sral fa rystal m[mm s{ the hydrochioric acid
salt of (—)-O- desmethylvemaigwe hae ré paﬁerns. Each member

of a given isostructural famil w @tpes of organic solvents
andior water in the crystal la €, or alternatively may be & desolvated soivate. Preferred

solvents for inclusion in the @ap@@xyﬁﬁat 3 n isostructural family of crystat
forms comprising the hydrochloric agid salt ine include

organic laboratory sclvents &@JIUT-Q&&G@[GEMK n.rentlcm provides desolvated
solvate members of an isostrygt crystal forms comprising the hydrochloric acid sait
of (-}‘O-desmethylvenlafaxi 8)‘kirjjjgjjjst:ivate is formed by the removal from the crystal

lattice of one or more types Mmre{f‘y{t desolvated solvate crystal forms
do not possess substantial quantities of solvent or water in e crystaf iattice. Sofvent removal

ceaulose),
peawinyl.
pyrithidUme
tpfnidonef, Methyl
leek:lose,
arargetahataed
starch

e A I I o~ ~
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[00102]Surfactant
S are uses in
WO 20081103461 dosage tOI’mS tO
may involve drying, heaﬁni ?Wb\iaav éetmés well as other methods apparent to those

skilied in the art.
160150} in one emlee't,tti ntion provides crystal forms comprising the
hydrochloride salt of (—)-O- lafaxine b ing to isostructural family 1. tn certain

embodiments of the inveniiﬁh&ga@it&mgnm 1 are selected from the group
consisting of Form B, Form G, For , Fo rm J, Form K and Form L. In a certain
embodiment of the inventiomméﬂotﬁctural family 1 of crystal forms has
characteristic X-ray powderéfﬁ ' E\@aks atabout 5.8, 13.0, 14.6, 18.7, 21.1, 26.3°28

using Cu Ka radiation. in ceria:in embodiments of the invention, a member of isostructural famity
1 of crystal forms comprisindflss@lnbj{{@Ht,ufa)ladsmemywenxafaxfne has one,
two, three, four, five or six characteristic X-ray powden diffragiion pattern peaks at the positions of
about 5.8, 13.0, 14.5, 18.7, a“ed Baﬁﬁ . !p&lﬁr lation. Solvents for inclusicn in

the crystal lattice of a membgj S@ﬁgrtriuctural family 1 of crystal forms comprising the
hydrochioric acid salt of (—)-U-desimethyivenlafaxine include, but are not limited o,

tetrahydrofuran, ethyl Bwta@harmurﬁtmaonnme, ethanol, water, and

combinations thereof, Certain embodiments of the invention provide a member of the

isostructural family 1 of crys@ W&Jum&hgr acid salt of (<)-0-
desmethylveniafaxine that is, 501V, v . In certain embodiments, a
AT TS

solvate b prepared by the removal of any of

the above-mentioned solveret,r”!tari/ﬂii H oerpmd/or hydrated crystal

form member of isostructural family 1. In cenlain edibodiments, the solvents ethyl acetate, diethyi
ether and/or water are remo Sk tamfice of Form C (a crystal form of the HCI salt

of (-)-O-desmethylveniafaxine, descrde ﬁemﬁy m Q T)SE order to yield a desolvated
solvate member of isostrucnlrm&'@ U J’ i Dley g& 2 gesolvated soivate thatis a
member of isostruciurat famibTrnagclﬁ’%tem similar to that of FIG. 54 using Cu Ka

radiafion.

[00151) in another errllfﬁgfr@d i@mvides crystal forms comprising the
monohydrochloride salt of (~3:Q-desmethylveriasaxine be nging to isostructural family 2. In
certain embodiments of the i x)&aﬁip]@‘sos@»r;ural famity 2 are selected from the
group consisting of Form £ a | i diments of the invention, a crystal form
that is a member of isostructgqm)amgamﬁc X-ray powder diffraction pattern
peaks at about 1.9, 13.0, 14TCRIC@ AT ISP Q& O n other embodiments

of the invention, a crystal form ofthe hydrziforide salt of (-)-O-desmethyiveniafaxine that is a
member of isostructural fami ml » four or five characteristic X-ray powder

odyoxyathylene
enterer fatty Bard
esters, such as
those
commerddly
available a

AR § p—p—n 8 7
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meter, orange oil.
sweei orange peel
WO 2008/103461 . PCT/US2008/002379
~ thiThure,
diffraction pattern peaks at {fie (ﬁ'uin of ab; h‘l 2, 13er 1ﬁdé and 20.9 °26 using Cu
Ku radiation. Solvents for ii é il ﬁgu i cQ aa 7 the isostructural family 2
of orystal forms comprising ¥ oric acid salt of (—)-O-desmethylventafaxine inciude, but

are not limited to, methyl butyl ether, 2-methyl-etrahydrofuran, water and combinations thereof.
Certain embodiments of th @-@ 4 c[ékmhct_?olvate crystal forms that are members

of isostructural family 2. in gartain embodi . Prsaivated solvate crystal forms that are
members of isostructural faﬁﬁxﬁglmUMsoQIiEn and/or dehydration of a crystal
form that is @ member of |S«Hetgg lﬁh | nt SP | rl |

[60152} In certain efbodi , the present invention provides amorphous farms

comprising (~)-O-desmethyl rllF?pglera]%dda@m@ ing particular utility for the
treatment, prevention or management of iions ﬁéd disorders including, but not fimited fo,
Jfﬁ

affective disorders such as JEQ&% Q 3 as ngﬁ; attention deficit disorder,
attention deficit disorder wit @os?wWa&t jsorders, panic disorder, social anxiety
S LSO

disorder, post raumatic stres: er, premensirual ysphoric disorder, borderiine personality
disorder, fibromyaigia, agor: b uislve disorder, anorexia and bulimia

velsie, acorIopE TN P e
nervosa, obesity, weight gain, Gilles de la Tougetie Syndegme, Shy-Drager syndrome,

Alzheimer's disease, Parkln&p@%@]l&ﬁtn@l: sy, smoking cessation, drug
craving, neurally mediated sﬂ}fi tifunﬁlcn, aig - including chronic and neuropathic pain,
cerebral function disorders, 3dn i) 5%, amnesia/amnestic syndrome;

disturbances of consciousneba:l-s,a)m (afﬁafeox syndromne, autism, hyperkinetic

syndrome, schizophrenia, migraine, obesity and weight gain, incontinence, chronic fatigue
syndrome, sleep apnea, meM[&ﬁil\H@yﬁé{/ﬂﬂ:ﬂ ach as hot flashes, disorders
ameliorated by inhibition of r:c:[unal rmonoamine uptake,aﬁated disorders, and the mental
disorders described in the As fs! 's Diagnostic and Statistical Manual

of Mental Disorders, 4™ editi i orsr{ﬂ’ ] Avention can be made
i d ggaﬂl nl rf:aoaﬁxe. as KQJI?

2 of {~}- erein, Particutar
embodiments include the anﬂp{e.rer@ mprising either the free base or a salt of (~)-0-

desmethy é n cepain iments, the amorphous forms of the invention are
15 forms ce isi _Jzn1 ) y| gﬁ)E;xﬂm@fi(e&esmethylveniafaxine,
{06153} incne embod@fnm nt;éwm ides an amorphous form of the
monohydrochioride salt of (—}O-de) § 1 e ({-)- ~(dimethylamino)-1-(4«
hydroxyphenylyethyljcyclohe: i i rtain embodiments of the
v ermsinctude:

invention, the form of the hydrochioride salt of (-)-O-desmethylveniafaxine has a
thermal gravimetric analysis b nam tn@tf FIG 85, in certain embodiments of the

limited to,
asset/Brim,
dextrates.
mannitol,
saccharin,
saccharin
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invention, the amorphous f fﬁﬁf lofide sait %mﬁtiﬁthyivenlafaxine has &
i differential % i éf\ (15 ﬁ of FIG 56. In certain

embodiments, when exarnind. bE%m”mgscorfng calorimetry according to the

methods described herein, tt'!e ol _for of the hydr ide salt of (-)-O-

desmethylvenlafaxine has f pE}f 't:f@:[ttta & of approximately 24 °C. In certain

embodiments, the amorphous fogn of the aydrachloride salt of (-)-O-desmethylveniafaxine has

an X-ray powder diﬁractionu&rr\usaj lhgotagﬁv!gj&u Ka radiation. Particular

embodiments of the amurplﬁuf‘ 'nvet?‘@l[as Y powder diffraction pattern de
of &

not contain sharp diffraction peaks in the range 0 40.0 °268, measured using Cu Ka

radiation. In certain embod| @ HH AH@Ch @ the nvarochioride satt of (--0-

has a d ic vapor sorption isotherm similar to that of FIG. 58. in certain
embodiments, when exami»gjejlﬁtl‘a\‘apor sorption according fo the methods described
herein, the amorphous for ;ﬁmaﬁgbjjﬁm@t invention exhibits a gain in
mass of about 36% when ::D % o idity, followed by a loss in mass
of about 32% when decrea \% > midity.
bze shetac:

[00154] The amorphdlis form of the hydrochioride salf of ()-O-desmethyiventafaxine can

be made by any method apSrbl@I%QS&gm tlttattcl e the amorphous form based
upon the teachings herein,aaimd;ézdir&atmﬁ&&a crystal form of a
hydrochloride salt of {(—)-O- ne’ fochel] nt or solvent mixture,

including solvents such as itNje, isopropanc!, ethyl acetate, ethanol, methanol, or the like,

which is then evaporated to vield the Jmorphous forms of the invention. in certain embodiments,

a solid form comprising a Hmk@rmfsyﬁtiarluaﬂes dissolved in a suitable
solvent or solvents, e.g., water, then subjecied ¢e a fieeze dryin procedure o yield the
amorphous forms of the invm)‘cergaml@rg,ééwate. solvate, ar anhydrous
crystal form of the HC! salt I?Ct;hm glenlafaxine, such as, for example, Form A, is
heated to a temperature aboVe Iis denydration, desolvation, or melfing temperature to yield the

amorphous forms of the quﬁmretnylcal I utose ,
{60155} Certain emb}siment of fhe invention poiﬁe vlijxiures, including physical

mixtures and/or solid solutiof y £Q¥ymxe y esmethyiveniafaxine or salts
thereof, Certain embodimen E!mm f solid forms comprising the hydrochioride salt
of (-)-C-desmethyivenlataxing, LS:!I dnts provide mixtures comprising an
amorphous form of (—)-O-deeamwny mefﬂqy@jeﬂw crystalfine forms of (—)-
O-desmethyiventafaxine HCI salt. Certain enfbodiments provide mixtures comprising two or
more, three or more, four or vuk)gemogaj‘ragﬁehd forms of the HCI sait of (=)~
acelmie,phthalate:

byth wormy/

mothylmilulese

Mtg.. Mesa Mg.

2531: 2610).
hydroxypropyl
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1001991In cue
emormiment, It Is
008/10346 H
wommat — desirable to use a
O-desmethylveniafaxine Tm 'tuébhlt;,t's'n, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%,
0%, 15%, 20%, 25%, 30%, 5, 5!) %5, DU %, 0%, 80%, 90%, 1%, 82%, 93%, 94%, 95%,
96%, 97%, 98%, 99%, 98. marmamﬂ @acif a HCl salt of (<}-O-

desmethylveniafaxine. Celtain embodiments nrfyide mixtures comprising two or more, three or

rnore, four or more, five or ﬁ@,smp@& Mrﬁm Gt salt of (~)-O-
desmethylveniafaxine, ¢.g., g mixiure ¢ isi d £y F (=)0~
desmethylveniafaxine HCI anﬂ\réomj:mﬁe ggres comprising two or more,
three or more, four oF Mo fvfe % % T W of the HCI salt of (=)-0-
desmethylvenlafaxine comerising about 0.1%, 0.5%, 1%, 2%, 3%, 4%, 5%, 6%, 7%, 8%, 9%,
10%, 15%, 20%, 25%, 30%{‘@@1 @@_@enaré]sb/AR@,, 92%, 93%, 94%, 95%,
96%, 87%, 98%, 99%, 99.5% or 98 8% of one form, o.¢. Form A, of a HCI salt of (==
desmethytvenlafaxine. Gevtahato %nmger j fid solution of crystal forms of a HC!

salt of (—}-O-desmeathyivent; 1 S;. § cteristic structural features (e.g. lattice
parameters, XRPD peak poSitions andfor one or more solvents of crystallization) comprising two

ormore, three or more, fouf\ PG ONADN@. 1 W@l forms wnich are
members of a parficular iso%uct rat mi& rystal forms, e.g. isos'ructural family 1, are
mzw' .

exhibited upon analysis of tf are nte ra

s23 conbd@Sage Forms
[06156) The present J_vgmqmrpaeu_n ritions for the treatment,
prevention or management STeONATEONs and disorders including, bul ot limited to, affective
disorders such as depressioebidlmgieisqaaﬁtﬁssmn deficit disorder, attention
deficit disorder with hyperaciivity, anxiety disSrders, panic disorder, social anxiety disorder, post
traumatic stress disorder, pr@&ﬁj}@)haﬁxmlr t%& rsonality disorder,

orexia and bulimia nervosa,

fibr , 8gC dia, i vadjsor
obesity, weight gain, Gilies lg TQQ&I@Q% A Sﬁé?:ger syndrome, Aizheimer's
disease, Parkinson's diseaswmﬁrglemuf%essaﬁon, drug craving, neuraily

mediated sexual dysfunction, pain, including chronic and neuropathic pain, cerebral function

disorders, senfle dementia, r{ﬂ@ly@dhﬂa@/%% A@e; disturvances of
consciousness, coma, speei.dis ders, Legnox syndrome, autism, hyperkinetic syndrome,
schizophrenia, migraine, ob ltnie@htrag incontinence, chronic fatigue syndrome, sieep
apnea, menopausal vasomo(opﬁmqﬁ shes, disorders ameliorated by
inhibition of neuronal monoarhilie Uptake, Telated disorders, and the mental disorders described
in the American Psychiatric qﬂtlﬁ%@ﬂ@us Statistical Manuat of Mental Disorders,
oncruding boles

mieclion),

intramcscular.

and thirearterial.

Bemuse Mar

administration
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00204]Suitable
excipents g.,
carriers and

4% gdition (DSM-IV). The ¢ m st é‘ dnore crystal forms and/or amorphous
forms of the present invent é SR rba eptable difuent, excipient or carrier. in
ceriain embodiments, a phmh@rﬂ crﬂ;ater '}a hsntlon comprises a pure orystal ar

amorphous form of a sali of

composition of the inventio M&;@aﬂ% u@@)dale hydrochlonc acid salt of (-

WO 2008/103461 PCT/US2008/002379

)-O-desmethylventafaxine.
{60157] The tﬂ Ixn\llnr@for the inistration of the crystalline or
amorphous forms of this mvﬁa J %Tesemed in unit dosage form and may

be prepared by any of the methods well known in the art of pharmacy. All methods include the
step of bringing the active :t @a*soafc@mth the carrier which constitutes one or
more accessory ingredients, In general, the rmgceutical wmposxtlons are prepared by
uniformly and intimaiely bnmg 2t é n with a fiquid carrier or a
finely divided solid carrier 01?? en if necessary, shapmg the product into the desired
formuiation. In the pharmaceutical composltlon the crystaliine or amorphous form is included in

an amount sufficient to Pod@®TEEIM mgs @@ob}/ condition or diseass to be

treated, prevented, or mana

[00158] Any sul(ablethS al:ﬂr\é@t[;lmna&@ for providing the patient
with a therapeutically andioy d f the active ingredient of the present
invention. For exampie, thi Wg L mrg g e nit dosage forms suitable for oral,
mucesal (e.g., nasal, subllnmege bsa’b%;l | Hrethee.g,, subcutaneous,

intravenous, bolus injection, intramuscular, or intraarteriaf), or transdermal adminisiration to a

patient, Examples of dosagp:hlama}@@ utm'@a ! tablets; caplets; capsules,
such as hard gelatin or soft e[ashcfe)ahn cads ﬁﬁe 8. froches; lozenges; dispersions;
supposiiaries; ointments; ca ; dressings; creams; plasters;

solutions; patches; asrosols Gﬁ n p W%#mlquid dosage forms suitable for
din

oral or mucosal administration to a paﬂent incit g suspensions (e.g., agueous or non-agqueous

liquid suspensions, oil-in waﬁgtgu@ othm@Id;)j Blulsions), solutions, and

elixirs; fiquid dosage forms suitable for parenteral administration to a patient; and sterile solids
(e.g., crystatiine or amorpho t can be reconstituted to provide liquid dosage forms

suitable for parenteral admm@ﬂtéu ?
[00159] In practical ut ive ingre: |e§canlbe combined in an intimate admixiure

with a pharmaceutical carrre%megqrtmwa@q’ceuhca! compounding
techniques. The carrier can take a wide variety of forms depending on the form of preparation
desired for administration. Indﬁusag:a'x EM}Eﬂr w‘gtosage form, any of the
be &soilgd
10021151Depend

ing on the

6"..CiDe tis$laa

us be treated,

additional
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usual pharmaceutical medi d &s carriers, such as, for example, water, glycols,
oils, aicohols, flavoring age ?jf ggtxrﬁ coloring agents, and the fike in the case of orai
liquid preparations {such aze@ﬂqp@ j ﬂagd elixirs) or aerosols; or carriers such as
starches, sugars, micro- crystallzne cenulosg, diluents, granulating agents, lubricants, binders, and
disintegrating agents can be]u: i S‘i i ral m;-ep ons preferably without

employing the use of lactose. Forexample tzaﬁ‘e arriers include powders, capsules, and
tablets, with the solid oral pw bett Stje d over the fiquid preparations.

[66160] The ccmmf'@rm *ratfemosé?aws of the inverition will typically

vary depending on their use, For exaraple, & dosage form used in the acute treatment of a
disease may contain larger n g"r@atf the active ingredients it comprises than a

dosage form used in the chronic treatﬁm of the s ﬁn Ear ly, & parenteral dosage
form may contain smatler ay% lents it comprises than an

orai dosage form used to tr%ﬂtﬂ;r@ aS‘CH ﬂlter ways in which specific

dosage forms encompassed by this invention will vary from one another will be readily apparent
to those skilied in the art. Sh Hmmys Bl@ceutical Sciences, 18th ed., Mack
Publishing, Easton PA (1990),

cornmen |y
5.2.3.1  Orail Dosa orms
{060161] Pharmaceuﬂaln}mu i@l gon that are suitable for oral

administration can be preserqp'a uge dosage forms, such as, but are not limfted to,
tablets, chewable tablets, caplets, caps and liquids (e.9., flavored synips). Such dosage

forms contain predetermined| IEXR w*a@ﬁw@, and may be prepared by methods of
pharmacy well known to thoge skilled in the art. See g y ‘s Phar
Sciences, 18th ed., Mack Ph é& @s (1990).

{00162} Typical oral ﬁ lfqu?g g; red by combining the active
ingredients in an intimate ad oneexcipien accordlng to conventional
phamaceutical Compounmnsmﬁﬂfe ﬁcl@@ %r% 5\nde variety of forms depending

on the form of preparation desire: }:E admxmstrat( n.

[00163] Because of rr@ ngu B:UQJQ Sd capsules represent the most

advantageous oral dosage Ui employed. If desired,

tablets cgan be coated bygstammmmgzp lqut§e Sucph cj’csage forms can

be prepared by any of the my m macmmx&rmaceutlcal compasitions and

dosage forms are prepared b Rmformly and intimately admixing th active ingredients with liguid
oomponons and

dosage forms of

the neuron nn be

prepared Ling

anhydrous or law

moisture

cormaining
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rinVentf on thus
enuompasSes
ronEHe single unit dosage
cafriers, finely divided Smfé'ﬁs[f@(’%ﬂi'fﬁﬁaf@g xfbo duct into the desired

presentation if necessary.
. I N "
Di
[80164] ©F &l can be used in s and
dosage forms of the | { itions or dosage forms in

. P ction,of ph icat
accordance with the preser&dmlfml &IF&I&@& o the therapeutic drug
Ingredi 3 ipi or addit ikjhu ing, bl;ﬁoal:git:ﬁt fluents, binders, lubricants,
disintegrants, colorants, fian 1 emm 1 IQ r mixtures thereof. By the
incorporation of these and ﬂlmniteada amoﬁfaﬁ@tSeg tablets, capsules,

caplets, troches and the like) may be made. These inciude, for examp’e, hard gelatin capsules,

caplets, sugar-coated table@@@%l;e@z?ts p{@@ﬁ]@pumpie compressed tablets,
prolonged-action tablets, tablets f(asolut%on, efie ?g?ntfﬁieats.tbuccal and sublingual tablets,

v
troches and the like. e n m p e
[08165] Mence, unit asremard:aigaft'e.diofcjrpharmaoeutical composition of

the present invention, such &S a roche, a tablet or a capsule, tay be formed by combining a

desired amount of each of @ @tﬁtrr@ﬂ@dm F@Jv@&@@mawutically compatibie
or P ipi , as i balovy, i ceutically compatible amounts fo vield a
unit dose dosage formulatiop d’lggziaml active ingredient. The dose form or
dosage formufation may be gﬁhfrﬁ!ré\ﬁly‘ng' é'éf

{60166} Tablets are oftell a préferied dosage form because of he advantages afforded

both to the patient (e.g., accph aﬁ@a@ma%bility, biandness of taste as well

as ease of admini and to the (e.g., si and of pl ioF

stabiiity as wel as convenieMia?Hl&ua!i}araycaspensing), Tablets are solid

pharmaceutical dosage for taining therapeytic d ubstances with or without suitable
"Careertsar

additives.

{08167} Tablets are t@ﬁaﬁf@r’!ﬁ@g @?‘rﬁﬂw or by generally accepted
ingly,

tablet forming methods. Accordi ompressed {ablets are usually prepared by large-scale
production methods while mtlh&saw ir@:\@mﬁkatpe@ﬁuns. For example,
there are three general methods. oEilbl t pre; aﬁior: 1) the pret uiation method; (2) the
dry-granulation method; and@g é&é n, aye 1&&]?@ welt known to those
skilled in the art. See, 6.g., 4 ll'gc’ fﬁrmal %ig::es, 16th and 18th eds., Mack
Publishing Co., Easton, Pa. and 1 gg 60 also U.S. Pharmacopeia XXI, U.8.
Pharmacopeial Convention, @mﬁt@ppaﬁts .

{060168] Various tab(ebfx‘nulaﬂon may bg made in accordancepwith the present
invention. These include tabl %8; 55 heuysm@d lets, film-coated tabiets,
an optimally

designed

controlled-release
preparation In

medical treatment

re charectenzed

" . . -
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examples It Slit
oe apparent to
womma - twee skilled in Is

enteric-coated tablets, muca t mtm ed action tablets and the iike. Sugar-
coated tablets (SCT) are r m sugar coafing. Such coatings may be
colored and are beneficial ncrerd;l Shﬂ? objectionable tastes ar

odors and in protecting materials sensitive to ox;dahon Fﬂ im-coated tablets (FCT) are

compressed tablets which tl@:oma}tem&tea f & water-soluble material. A

number of polymeric substances with film-fogming prop: used. The film coating

imparts the same general mm@ m (Ti’léadded advantage of a greatly

reduced time period requx:pfr r £ muytted tablets are also suitable
0N,

for use in the present invey nieric- coated tablets (ECT) are compressed tablets coated

with substances that resist de@:@dpngmt@iﬁnm&hen the intestine. Enteric
coating can be used for tablets ccntamlng rug 3;1 iances which age inactivated or destroyed in

the stomach, for those whu&tﬂ:lfgl a. { am Q layed release of the
medication. nt O

[00169) Muitiple cumpressed tal:l] V( CT) are compressed tablets made by more than
one compression cycle, su%®2d2%9?hecoated tablets, Layered tablets are
prepared by compressing additional tablet granu(atmn on.a previously compressed granutation.
The operation may be repe@ Fm l)f two, three or more layers.

Typically, special tablet pres; Qegm Qgﬁ ﬁ geh:gs See, for example, U.S,
Pat. No. 5,213,738, incorpoi Bﬁ hersto.

{60170] Press-coatefﬁ:e{h@dwe@fn ‘Eheple compressed tablets, Such

tablets, also referred to as dry~coated fablets, are prepared by feeding previously compressed

tablets into a tableting maclﬂrﬁ y& ra Top layer around the preformed
tablets. These tablets have gl the ad essed tablets, /e, slotling,
monogramming, speed of dimm.miéygning the atiributes of sugar coated
tablets in masking the taste étj Fﬁpﬁs@r* mr‘at Press-coated {ablets can

also be used to ince Further, they can be used to provide an

enteric coating fo the core t*hﬂﬁ'@p@“{li%l Iyyered tablets and press-coated
tablets) may be used, for exampig, in the design of onged-action dosage forms of the present
invention, a Ve CO %6 (T

fo6171} Pharmaceutuag of the present invention in the
form of prolonged-action tabl&ts ay comprise compressed tablets formulated to release the
drug substance in a manner \f PV @EF G ctgrs;{g@uyne “There are a number of
tablet types that include delayed-acti n tab ts in which the release of the drug substance is
prevented for an interval of tl& truaﬁ fr ecenam physiological conditions exist.

PCT/US2008/002379
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patients s rah mild
to moderate renal
impeirment For

Repeat action tablets may be forrfjd that teriodicauy release a complete dose of the drug
substance to the gastrointe; 5@,0{ S.extended release tablets that continucusly release

increments of the containeﬂrﬁ d!éere Omtmimesﬁna( fluids may be formed.

100172} in order for r or ingre of the present
invention, with or without emm@{ rl baly&tﬁys& $Bs (e.g., tablets) with
pressure, using available equipment, it is necessary thaf the rpaterial, either in crystalline or
amorphous form, possess j rémm 4 . These characteristics can

include, for example, the att‘lhﬁt:wgfé atpt\af td;aer an compaction, and to be

easily released from tooling.” Since many materials have none or brf some of these properties,
methods of tablet fomulaticd@!@'@arb@uafi@@f#ﬁlgp mpart these desirable

characteristics to the materi ich is to be o ressed into a tablet or similar dosage form,
[60173) As noted, in%ﬁﬁgto@nd:ihaateiﬁi@ediems tablets and simitar
dosage forms may contain gws:g r\b?lﬂﬁﬁtﬁtha@'ﬁiems or additives. These
additives are classified accofoing 10 the rofe they play i the formulation of the dosage form such
as atablet, a capiet, a caps@ [ tqcrétheikdi)abyg i:gddiuves include, but are not

limited to, binders, diluents (fillers), disintegrants, fubticants, and surfactants. in one

embodiment, the diluent, bi&é&&l@r@ﬂhdr&m are not the same.

[60174} A binder is u@:@},ﬁﬁl f ing powder from the mix of tablet
ingredients so that the matera! Wil T USBa on a tablet machine. The binder also
provides a cohesiveness to Fe@f Wsed%mew problems and yield tablets

that do not maintain their inteyrity, while too much can adversgly affect the release (dissolution

rate) of the drugs or active iradéltegls@ t£e aﬁti@:ﬁl& amount of binder should
be incorporated into the tablgt to provide 3 freg- iog mix of the tablet ingredients without
adversely affecting the dissﬁ?ﬁgéfnégﬁmdienm from the tablet. With lower dose
tablets, the need for good ¢ T & f@rrted to a certain extent by the use of
suitable diluting excipients calied cor'npression aids, The amount of binder used varies upon the

type of formutation and mod@@ﬁi@ﬂtﬁ MABEBDKe w those of ordinary s
in the it

f8017s] Binders suitaye%:glﬁrtkf !igig‘et@-nu(ations made in accordance with the
present invention include, by i rﬁ péﬁ P 1 Herch, or other starches,
Camm acacta, 50t W FE

gelatin, natural and synthetic gums su diuts alginate, alginic acid, other alginates,

powdered tragacanth, guar g@fo@hgr{ilye&ﬁtgp,?,,&yl cellulose, celiutoss
onsons, mat caves PO TOLLAG Ll werm e o e
oxides What.. it is
recommended

that

(fisOrdesmethylv
enlafaxine nor be
administered to
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methods In

ceffain

expenments.

2208, 2908, 2810, microc 1 p e ixfure ereof, Suitable forms of

eicrocrystalline celiutose caﬁmﬁmﬁﬁﬁ%ﬁiéésold as AVICEL-PH-101,

AVICEL-PH-103 and AVICW— (aﬁg?fﬂﬁ’ﬁ@ﬂmﬁon' American Viscose
L USAL).

Division, Avicel Sales, Marcus Hook, Pa., U

[00176] Fiters or dildE HY gsda Ei]/ettellowder (e.g., in the tablet or capsule) bulk
so that an acceptable size u sirabie dosage form is produced. Typicaly,
therapeutic ingredients aremm Egmgsags form of suitable size by the
incomoration of a diluent thmtm Hxifet@rg of the drug(s) to the filler may
occur and affect bicavailability. Consequently, & su icient amount of filler should be used to
achieve a desired dilution r; ltll)ll @“W@h raase of the drug ingredients
from the dosage form contaig] ier, rther, a filler that is physically and chemically
compatible with the therapﬁﬁgjge&ﬁwmeﬁom should be used. The amount of
filler used varies upon the 2 il i n, and is readity
discernible to those of ordiEQifﬁI:wE@ﬁ E§§:ﬁ$[et¥§ e, but are not limited to,
iactose, glucose, sucrose, fﬂ:eteet@t’mw (& granules or powder),

microcrystalline cellulose, powdered celiulose, dextrates,faolinénﬁrjiio!. sificic acid, sorbitol,

starch, pre-gelatinized sxarﬁﬁﬂml’éarl%}ge O

[00177) Disintegrant; e the ({e.g., tabiet} to disintegrate when
exposed to an aqueous envﬁﬁﬁmcé;fm ant will produce tablets which may
disintegrate in the bottle duw@reﬁaﬂro{stea‘ﬁtepe may be insufficient for

disintegration to occur and may thus alter the rate and extent of release of drug(s) or active
ingredient(s) from the dosadefGHI T gs, G@:tsnl&“ﬂxt of disintegrant that is neither too

fittle nor to0 much to detrimentally aiter the release of the grug ingredients should be used fo
form the dosage forms madgatd:l@-btg messiahutn e amount of disintegrant
used varies based upon theacf ?p;gmm mHtetystraﬁom and Is readily
discernible to the skilled artisan. Exal s of disintegrants includé€, but are not limited to, agar-
agar, alginic acid, caicium c%o_@elnﬁ@ryame cellulose, croscarmeliose sodium,

crospovidone, polacrilin potassium, sodium starch gmoj?, otmiapiccs starch, other
1ot

starches, pre-gelatinized sta[‘(E&Q mvtl Q;fr;ls ums, or mixtures thereof.
{60178} When a dost ifnlraf“r’v t es fairly rapidly upon administration to
the subject, e.g., in the subjzgto ach, a :Eéj: g’s%egrant can be used, such as, but not
limited to, croscarmeliose sWI)‘t (aaxlglyelnate. The term "super disintegrant,” as
used herein, means a disintegrant that r&Sults in rapid disintegration of drug or active ingredient

amperage ware
set Its 40.kV and
30 mA,
respectiven. Tee
sirt was net at 5
mm by 130 or 160
pm Samples were
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retertartee to a
Magna 500
WO 2008/103461 3 1 3 1 R PCT/US2008/002379
in the stomach after oral adminisiration, Use ¢f q supeg disint ri n facilitate the rapid
absarption of drug or achvea K&bhrémrrﬁlé épsd onset of action,
{00179} With regard f a )age form Ingredients fo
' EF'l"remm Micoret

the punches of st be avoided. For

example, when drug acwnwpp@ldawgth taerﬂsurfaces may become pitted
and therefore unacceptable. Also, sticki f drug or exci in this way requires
unnecessarily high eyechondké Iﬁ MﬁELKe die. Excessive ejection
forces may lead to a high b the cost of production not to mention
excessive wear and tear cnﬁ?f dies. in pl:‘:g]g itls posslble to reduce sticking by wet-massing
or by the use of high levels pl@rtagg*umsM 1iﬁh|{e addition, selection of drug

salts and/or ipi with gopd ar“ OfT I @ mmmlmlze these problems.
[60180] As noted, thi Qe@@mﬁ [ Qne tableting powder mix to

the tablet machine and to pr veram oer\e tablet in the die after the tabiet is compressed.
Too little lubricant will not permit Satisiatiory fablets to be made and oo much may produce a

tablet with & water-| xmpervloé e,{‘ a';edvhrch can form because lubricants are
usually hydrophobic materiajs such as gte rlp acid, magnegium stearate, calcium stearate and
the jike. Further, a watemml';]\gj.rz s’bllfmamdlsmlegraﬂun of the tablet
and dissolution of the drug i f tubricant should be used
that readily afiows release ow':c@ S)a:gﬁrémd'rbut forming & water-
impervious hydrophobic co 'frw interferes with the desired disintegration
and/or dissolution of the drug ingredieni(s).

{00181) Examples nfmslt l’um&nte W&Sresent invention include, but are
not limited to, caicium stearatg, m: if, fi mineral ofl, glycerin,
sorbitol, manmnitol, palyethy!eggé ﬁiéﬁ:li!ﬁra i fauryt sulfate, tale,
hydrogenated vegetable oif éF ) C r@@' ofl, sesame oil, olive oil,
com oil, and soybean ofl), zinc sfearate, ethy! oleate, ethy! laurate, agar, or mixtures thereof.

Additional lubricants inc\ude@@@a‘q éy’@ ‘@ﬁ{@ﬁOSIL 200, manufactured by

W.R. Grace Co. of Balhmor?\f-d ), @ cEJguiated aerosol of synthetn flica (marketed by Deaussa

Co. of Plano, Tex.), CAB-O: pr p id by Cabot Co. of Boston,
Mass.) or mixtures thereof, n C e

106182} Surfactants are useg dosage ﬂ:rms to improve the wetting characteristics
and/for to enhance dlssolunorree @M’h pharmaceutical compositions or

dosage forms containing poory s Iuéjr |nsoluble drug(s) or actlve ingredients, Examples of
surfactants include, but are n| $ ttan fafty acid esters, such as

was plaged In a
platinum sambe
can inserted moo
the TEA furnace,
accurately
weighed by the
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using a Mettler
Toledo DL39 Karl
%ocrier titan

those commercially availabA wﬁmm&m Tween 80), polysthylene giycols,
polyaxyethylene stearates,/p aﬁ Aoy, Wione, poly(oxyethyiene)/

WO 2008/163461 PCI/0S2008/002379

poly(oxypropylene) block cﬂ_ de a@fs (e... commercially available as
PLURONICs), and tetrafunctional biock copoly s derived from sequential addition of
propyiene oxide and ethy!esam MBS such as polyxamines (e.g., commercially

as TETRONICs (BASF)), di n fecithin, kyles) of sogi ulfosuccinic acid, such as
Aerosol OT, sodium Iauryl ﬁadj 1'}3\ t}i@ K’Falwhols, such as TRITON X-
200 or tyloxapol, p-iscnonyl |d J G or Surfactant 10-G (Olin
Chemicals), or mixtures thegcim armaceu%a y accep(able surfactants are well known
in the art, and are descnbem‘txal'ﬂwq @mca/ Exciplents, 4% ed.,

Pharmaceutical Press, Londoné and Amencan haonﬁca! Association, Washington, DC

(2003). outomat

[60183} Other ctass iti eutical compositions or
dosage forms of the presen nven xonmfaggt aremngg anfi-caking or antiadherent
agents, antimicrobial preserseteqﬂrdg (Iﬂolemsﬂqﬁes, flavors and perfumes,

piasticizers, viscosity increasipg agents, weeteners buﬁnhagents humectants and the like,
[00184] Examples nd} Q;nie b %t limited to, calcium silicate,

magnesium sificate, silicon ggi.ﬁ)ﬁlls cqwmurss thereof.
[60185] Examples of antimicrolial preservatnves; de, but are not mited {o,
benzalkonium chioride soluthnt@td) byhlmmld benzy} alcohol, buty!

paraben, inil chlon%e cresol dehydroaoetk: acid, ethyiparaben,
methylparaben, hydroxyphe@ ngg’e l srcunc acetate, phenyimercuric

mtra?e potassium sorbate, psglyg ﬂr‘»@ﬁg Wmﬁﬁum dehydroacetate, sodium

[¢ sorbic acid,

{00186} Exampies of] F@dfﬂ@@stfﬁ@mnﬂon inciude, but are not

fimited to, pharmaceutically dcceptable dyes and lakes, caramel, red ferric oxide, yellow ferric
oxide or mixtures thereof. E es of desiccants include, but are not limited to, calcium

chloride, calcium sulfate, sihca res,
foo187) Flavors that ﬁmg QJ ﬁlgll; m’ &acl to, acacia, tragacanth,
almend ofl, anethole, anise ooyrld:ar"m'iawagcﬁgae:n;ardamom oil, cardamom

seed, compound cardamonm tincture, cherry juice, cinnamon, cinnamon oil, clove oil, cocos,

coriander oll, eriodictyon, emlﬁtymﬁ@@rpct-gthlé@& ethy! vanillin, eucalyptus ofl,
e, o stom B T e e e
obtained to

ensure

repesiudbilds. 6.2
EXAMPLE

110(1242/Three

different synthetic
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6.2.1.314-Vonlefa
Xine
WO 2008/103461 N 1 1 245) 1_ 1 2 _Am | PCT/US2008/002379

water, orange oil, sweet or: i peppermint, peppermint
oil, peppermint spirit, pine ne! ﬁ@ 14‘41[ mgttlégivﬁzammt spearmint ofl,
thymol, tolu baisam bncture%‘raﬁyﬂ_l(mhyh C*@!xture thersof,
[60188} Examples of sweetefing agents bu e not limited to, aspartame,
dextrates, mannitol, sacchh 91 lggarﬁ gm, acesulfame potassium,
sucralose (splenda(R) bran{Q g;ltmé ‘JLW %gﬁxtures thereof.
[60189] Exemplary of Ust ent invention include, but are not
limited to, castor oil, dlaoenafssmwa dﬁfy %%glycerm mono-and di-

1e glycol, pr col, and triacetin or mixtures
thereof, Suitable viscosity l@mtsa@d) (ag Hgted to, acacia, agar, alamic

acid, alumi MO

He, | g 4,
carboxymethyicellulose calQm Q%mkeumaé&ém, camoxymezhylcel(ulcse sodium
12, carrageenan, celiulose, mN:?taa ﬂn a{re par gum, hydroxyethyl celiuiose,

hydroxypropy! celiulose, hydroxypropy! methylceliulose (Nos, 2208; 2808; 2810), magnesium

aluminum sificate, methyice(t&g@:tl )oylf@ m‘@dmca gel, colloidal sificon
dioxide, sodium alginate, tra acanth and xgnthan gm é?g\7ﬁj@’eo(
[oe196] Buffering ag th Q: tion include, but are not

fimited to, magnesium hydrca}q axide and the fike, or mixtures thereof.
Examples of humectants includel but are not limited to, gt cerol‘ other humectants or mixtures

thereo. formaldehyde

[60191] The dosage resent i ent 2y further include one or more of the
following: (1) dissotution retaféaf; i h & ar46(2) absorption accelerators, such as
quaternary ammonium com, t? r-ténts such as, for example, cety! aicohol and
glycerol monostearate; (4) al sorbe Such as kaolin and bentomie clay; (5) antioxidants, such

as water soluble antno.udantf%iﬂ:l)‘tzl i1} %@ﬂme sodium bisulfate,

sodium metabisuifate, sodium sulfite and the 1ike), oil sofu?e niioxidants (e.g., ascorbyl

palmitate, hydroxyanisale (swa&atée»q [{ @ lecithin, propyl gallate, alpha-
tocopherot and the fike); an 2)(3\ ﬁﬁaeu X‘S m@:ﬂ é tbacrd ethylenediamine
tetracefic acid (EDTA), sorbi Phcri ol e ik

{60192] Dosage formrU@ mefl‘em? etfawfle:r caplet, may optionally

be coated. Inert coating agents typically comprise ah inert fi Flm-formlng agent dispersed in a
suitable solvent, and may fur&n pW aQ df , Such as

NS o o1~1 a1 o =10 {6 NN
150 mu,adjusted

to pH 2.0 with 3N

HO', and

extracted with

ethyl acetate Ice.

6050 roLl ontil
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6-2.1-51-5-Vergaf
axine [00245I50
WO 2008/103461 PCT/US2008/002379
at Glald 2fd Na0,4
microencapsulation. Exampies of fiim- éﬂ eﬂ:! gents include, but are not limited to,
gelatin, pharmaceutical gkagz\i Q oxide carnauba wax, micrecrysiaiiine
wax, celluloses, such as my oS ‘_ @rboxymethycellulose
cellulose acetate phihalatigdroxypwpyl methyicenulosh Nos.: 2208, 2806, 2910},

hydroxypropyl cellulose, b mﬁl@ u@u g., Nos.: 200731, 220824),
hydroxyethylceliuiose, methyih: dro elh icelislose, ethylseliulose which may optionally be cross-
linked, and sodium carbox)éeét \by szg pgyvmyl pyrrolidicne, potyvinyl
acetate phthalate,; glycols, WyﬁTw erlcs such as dimethylaminoethyl
methactylate-methacrylate acxd ester copolymer, 3:(1&1\( aciylate-methylmethacrylate
copolymer; and other carboth ] e@tug\almdextrms and polydexirose, or

mixtures thereof. The amant of coating agent and the carrier vehicie (aquaous or non-aqueous)

used varles upon the type &yl.a&Srﬁade of administration, and is readily discernible to

those of ordinary skill in theé:?( r.
{00193] A coafing of »mt v@' gpo mer may opﬂonaliy be applied 1o a tablet or caplet

(e.g., a capsuie shaped mb@m?ﬁ}dmt@em invention by using one of several

ftypes of equipment such as g conv&ntional coatlng p Accelacota, High-Cola or Worster air
suspension column. Such % l!m xhaust- system o remove dust and

solvent or water vapors to ra. her suitable atomizing
equipment may be introduce bmmbna E) pray patterns conducive to rapid
and uniform coverage of ih ﬁ% | Fr Wagg air is introduced over
the tablet bed in a continuous or altemate fashion with a spray ¢ycle to expedite drying of the film

coating solution, wasneo W|th Wi g

{00194} The coating elyMgt itive pneumatic displacement
or peristaltic pump systems m%'mN amﬂzﬁry cycie. The particular type of
spray application is se!ertedlé ?ﬁ ncu of the coating pan. in most
cases, the coating material is spraed until !he tablets are uniformly coated fo the desired

thickness and the desired a@ﬂ:ﬁﬂ oaq@e@eu%d Many different types of coatings

may be applied such as enteric, slow rglease coatings or rapidly, dlsso'\/mg type coatings for fast

acting tablets. Preferably, rawag KRWQ&HQ UJt & permit more rapid release
of the active ingredients, reskgﬂiy te; Lt; ickness of the coating of the film
forming polymer applied to a aap émw However, it is preferred that the
thickness simulate the appe%a eﬁ'(was eﬁnd function of a gelatin capsule.
Where more rapid or delayed relz se of the therapeutic Zgent(s) is desired, one skilled in the art
would easily recagnize the fil Ma d M based on characteristics such
acetate .

evaporated to

give 5-4-

venlataffine as

smocks. sac (2.2

9, guantiative

N
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6.2.2.4(-).Ventata
xine 3992521A
WO 2008/103461 mlxture ot 1 95 kg PCT/US2068/002379

as desired blood levels of 56; ingredient, rate of release, solubility of active ingredient, and

desired performance of the' age form,

[60195] A number wzgeﬂl_nﬁ_ Emm th\ﬁanng a final dosage form,
such as tablets include, for ie, meth lcell roxypmp’EI methyl cellutose
(PHARMACOAT 508 6 cpsGpl [R@ENrose ETHOCEL 10 cps),
various derivatives of methacr;(c c acid! and meth ?; éafﬁvlj cellulose acetate phithalate
o mixtures thereof. I

{00196] The metho ela@:h etrtaﬂmszthWVes io be incorporated into

dosage form (such as a tabletOr capiet) are selected in order to give the tablet formulation the
desirable physical characteptics while aliowing for ease of manufacture (e.. g., the rapid

compression of tablets). Afjer maaufacturi the dose formm freiertashould have a number of
additional attributes, for ex: QIE ng)(l E‘pearance hardness,

ability and unj t:rtt ed i@y@@ethoé of preparation and
e lab#'t ormulation.

by the additives present in tL

[00197} Further, it lsklgd @ftanf_BEosar‘td\s of the pharmaceutical
compositions of the inventign.shy etain thelr orjgingl size. shape, weight and color under
normat handiing and stora;5 ggw kg I:Fthni if life, Thus, for example, excessive
powder or solid particles at n‘?véogmps on the face of a tablet, or
appearance of crystais on tmﬁkgtﬁaﬁ Gf on container walls are indicative of physical
instability of uncoated table18 ﬂ_eie]fl'q-ee*lf‘n]g Ll@'n and reproducible shaking and

tumbling of tablets should be undertaken_to insure that, tbe tawets have sufficient physical
stability. Tablet hardness cMJ Re.rml eh bie hardness testers. in

addition, the in vitro i ange appreciably with time.
fos198) The tablets, y%éj; mg prrggﬁ ‘gfj q tical compositions of the
present invention, such as df 3 %We‘s Efs may optionally be scored or
prepared with coatings and shells, such as enteric coatinfs and other coatings well known in the

phammaceutical formuiating FEMOVer. 'Me
PRI o (o= 19168 7217/ )= o
reewmenwe— washed twice Win
[00200} Parentefalzd?;sa fgzgﬁﬁ;ﬂg&rﬂem by various routes
including, but not fimited to, sfb i’mee:@r@aaﬁk@-clay @ s injection), intramuscular,
was congcentrated
to 5 L. 3EO kg of
anhydrous
mitranydrolucan
was added and

the mistime Was d

P 1 o~
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desmethAveniefo
xirle. - 65 - tO
WO 2008/103461 200300846 1 OOOA PCT/US2008/602379
and intraarterial. Because jhsi e s gt patients' natural defenses
against contaminants, pareczglggoﬁ;ggfggzs tiie of capable of being
sterifized prior to administrt@@%%f&np@s ga@rferal dosage forms include, but
1y

are not limited o, solutions ready for injection, dry prod ready to be dissolved or suspanded
inapi i () @h&@c jan) Qtnynlsve&y for injection, and

emuisions.

{60201} Suitable ve&@l@ar JJrthuse d ﬁQa parenteraf dosage forms of the
invention are well known tom_ezﬁd mm(‘jﬁn@fmc{ude, but are not limited to:

Water for Injection USP; agueous vehicles such as, but not limited to, Sodium Chicride injection,
Ringer's Injection, Dextros r49@:ben@ﬂ®ﬁcy@3 efhoride tnjeciion, and Lactated

Ringer's Injection; water-miscible vehicigs such as, but nEl(lmiajf) ethyl alcohol, potyethyiene
glycol, and polypsopylene gg‘cy,G: meeﬁ )(. out not limited to, corn off,
cottonseed cil, peanut ofl, sszyat@*litata}d)dpyl ?/n;'gte, and benzyl benzoate.

[00202] Compounds thet increase the sofubility of dne or midre of the active ingredients

disciosed herein (i.e., the ct @f u@%lﬂ\@ﬂﬁ)lﬁh A‘It&ccrparated into the
parenteral dosage forms of e iﬁgon. f
5233  Transd inTopical and Mucosal Dosage Forms

106263} TransdemalV ﬁi- It ﬁcrsge forms of the invention include, but are

not limited te, ophthaimic soqharr esdostbcram?ﬁons, aintments, gels, solutions,
orm:

emuisions, suspensions, of other nown to one of skilf in the art. See, e.g., Remington’s

Phamaceutical Sciences, 1m|a1 ei‘asl@_ack-Fthi@ng, Easton PA (1980 & 1890); and

Introduction to Pharmaceutical Dosaie Forms, 4" ed., Lea iFebiger, Philadelphia (1985).

Transdermat dosage forms lle’ er%r WaSn& @Ee‘a@ﬁes, which can be
applied to the skin and worn gf 5?6(: Ciofétrxegﬁrmrﬁnetraﬁon of a desired

amount of active ingredients

166204) Suitable exci&ﬁd.g@@@i ecdllut@) and other materials that can be

used t¢ provide transdermal, topical, and mucosal dosage forms encompassed by this invention
are well known to those skill{d@%maceuﬁcal arts, and depend on the particular tissue to

which a given pharmaceuticg) ¢ sifion o) wil ied.

[0()205]g pDepending oiémﬁgstaweﬁ aled, at dxgxal components may be
used prior to, in conjunction i A UPHEFIYO SOt 2ctive ingredients of the
invention. For exampie, penetration enhanorjryan be used fo assist in defivering the active
ingredients to the tissue. WaS Co | | eCted E)y

Treace and

gramma with

ethanol. The solid

was dried to give

760 moot

(Rle62-(dImethyla
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{00286] The pH of age form, or of the fissue fo which
the pharmaceutical compo: m@ﬁgam;;m also be adjusted fo improve
delivery of one or more actig eay mﬁ@mgf a solvent carrier, its ionic

strength, or tonicity can be adjusie to imptove delivery. CompOunds such as stearaies can also
be added to phar‘maceuhca@ e{ Fy's to advantagecusly alter the
hydrophiliity or lipophilicity of one improve delivery. In this
regard, stearates can serve' ﬂﬁﬁgmmnéﬁj n emulsifying agent or
surfactant, and as a deiivem@ﬂqwka@@f»m%em Different crystal or

amorphous forms of the active ingredierfis can be used fo further ad]ust the properties of the

resulting composition. 9 45 g (1 0 8 2 mt.

5291 myos\Naﬁth Enhanced Stability
{00207} The suitabm&ﬁé f depend on the specific active
ingredients in the dosage o) géﬁ mm of seme active ingredients may
be accelerated by some exTarka?tEl oﬁgaﬂmsed to water, Active

ingredients that comprise primary or secondary amines are pariicularly susceptible to such

accelerated decomposition. %@er‘tﬂq—c@ésses pharmaceutical compositions and

dosage forms that contain filtle, if any, lactose otvier mono- or di-saccharides. As used herein,

the term “lactose-free” mearIsSQQEQth m@@@ﬁﬁly is insufficient to
substantially increase the deﬁﬁﬁlorﬁﬁ

{06208} Lactose-free Compositions oiQe nnven o:(an comprise excipients that are well
known in the art and are listf\/Jor|efample, in the U.S. Pharmacopeia (USP) 26-NF20 (2002),
in general, lactose-free compusitions ¢ hpns activgingredients, a binderffilier, and a lubricant

in pharmaceutically compa(lmaw' @ )é ch:r:atm Imounts, Preferred lactose-
free dosage forms compnseWﬁ §regeﬂﬁvé dwﬁ!ﬁsﬂellulose, pre-gelatinized starch,

and magnesium stearate.

00209} Thlsmven(loNr@arFmr)eturb Was stical fons and

dosage forms comprising active ingredients, since water can facilitat ge degradation of some
compounds. For example, iIStN‘ troed/aé% 5‘k)]ls w&l&i epted in the

pharmaceutical arts as a means of. s‘fnuiatmg long-term storage in order o determine
characteristics such as shelfge e stability of formuiations over time. See, e.g., Carstensen,

e e ans e oS AR o v om oo oom,
water on a formulation can Y] GG sa@@:@d t0:Ekp@vor numidiy are commanty
maeor and rowed

for 1 h 350 9 of

RedAl (sodium
15502-metnoxyel
hori(aluminrm

hydrice-65% wiw
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(-)-0-Berrayl.3-de
smethylvenlafaxin
WO 2008/1063461 e [003641 | n PCTE/US2008/00237%

encountered during manufﬁgrtlagiﬁ packaging, storage, shipment, and use of
formulations.

[00218) Anhydrous emb@mm@,d(%heDWS of the invention can

be prepared using anhydrous of low moigture containing ingredients and low moisture or low
humidity conditions. Phars EQ @Mﬂ@ms and dosage forms that comprise lactose and

at least one active ingredia’rﬁiraﬁﬁ:é:m jﬂﬁwr endary amine are preferably
anhydrous if substantial co Wt g} during manufacturing, packaging,
andfor storage is expectedAe m p I Oﬂye e AS L

{00211] Anar 15 pr al o should be prepared and stored such

4
that its anhydrous nature isﬂa@kﬁ,Wcaﬁgld*aﬁg@dposiﬁons are preferably
packaged using materials knoy rexe] sure fo water such that they can be Included in
suitable formulary kits, Exawvifbpsl%q:lginé!r;ude, but are not limited to,
hermetically sealed foils, plis/@ it nlsg (Qwed(rmt)hyer packs, and strip packs.

er il i h

{00212} The invention ful fons and dosage

t
forms that comprise one or }amm&} '&x&édﬂb@{mﬁmich an active ingredient
will decompose. Such compoynds, which ate referred fo hergip. as bilizers," include, but are
not iimited to, antioxidants sy @gsyopl E@ ,m d:'gm¥ ﬁﬁers.

160213} Like the am C" maw@t@mdﬁana specific types of

active ingredients in a dosage form may differ depending on factors such as, but net limited to,

the route by which it is to be-cDn @4 U@y{;‘tad ado
52 4CHE-8@6:-F03 §-0f
[06214} Active ingremf dRvention b, ? {stered by controlied rejease
means or by delivery device: t kr@n{ﬁ\og oQin skill in the ant. Examples
include, but are not limited tg~{fosq depcfib: nt 2 45,770; 3,916,89%;
QL INEOH, The

3,536,808; 3,598,123; and 4, 4,533, 5,069,595, 5,591,767, 5,120,548, 5,073,543,

5,639,476, 5,354,556, and 5[FHMidacHe@ NG roorated herein by reference. Such
dosage forms can be used o provide slow or coﬁ%ﬁi&: of one or more active ingredients
3 LX2G,

using, for example, hydroproSytagrﬁ Ica carnauba wax, magnesiunt
stearate, methocel K4M CRﬂiﬁa i a‘ F Rpegiguatrices, gels, permeable
membtanes, osmotic systems, ilmugs, gogarmggsomes, microspheres, or a
combination thereof to provic‘eemwede aﬁ dvﬂﬂ’l@ropcmons. Suitable
controlied-release formulations known to those of ordinary skill in the art, including those
described herein, can be rea@l‘%“:@sé ayfecférWaSF this invention. The
washed,wlth

water (475 gc 2].

The MIME Wirer

was distilled to

450 telL 703 g of

methanol was
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1002601In certain
embodiments, he
WO 2008/103461 f a C onen g
invention thus encompa: 9 i i for oral administration such as,
:ut not imited to, mbl;:szgrﬁzggﬁax%:wg are adapted for confrolied-refease.
[06215] All mntroll@mﬁ}@ye@_al p-thelavs & commeon goal of impraving

drug therapy over that achi by their ni oUnts ris. ideally, the use of an

optimally designed controll{tﬁaet&ggl‘gs&]ca! treatment is characierized by a
mirimum of drug substanmﬁéﬁwmmﬂol the condition in a minimum
amount of time. Advantagey’df 2 5 lations include extended activity of the
drug, reduced dosage freq@i, a@@: p@( compliance. In addition, controfied-

release formulations can be used to affect the time of'onset of action or other characteristics,
such as blood ievels of the @ﬁzald'cggﬂ@%m@ddm f side (e.g., adverse)

effects.

{60216] Most contrcMJ-@mlm)i;rl’a%égpe§§nmany release an amount
of drug (active ingredient) “ZX*UX h@nihi@te@huﬁc effect, and gradually
her afnol

and continually refease off unts of dlug to maintain this leve! of therapeutic or prophylactic

effect over an extended peryilé‘ u@y@*@{g}@@ﬁa&m dn;tant levet of drug in the
body, the drug must be releaged from the dosage i rgjt a'CiStEt will replace the amount of
drug being metabolized and/&: r&:’-ﬁlrrnrt}é bQ . nt) Fielease of an active ingredient

can be stimulated by variou i Woisd ¥ . temperature, enzymes,
190t pattadiun on

water, of other physiological compounds.Cenain embodiments of the invention

provide delayed-release farr@a@sgimpriiﬂ (%?~96etklgnbafaxine, including salts
thereof. tn certain embodiments, the delayed-release dafion comprising (~)-O-
desmethyiventafaxine, inclu@ s&t&l@“@i {E‘%&ous, e.¢., slowed, dissolution
profile of the (~)-O-desmethy jng, J i 2l derivatives thereof, in certain
embeodiments, the formulatiﬁéﬁmﬁﬁnmj tescribed in the “Formulation of
Premix” and “Final Formu!aimé;thiacr‘sm ))’:an’TF*Feﬁcn, infra,

s> atrirosphere of Mc

{86217] In some cases, active ingredients of the invention are preferably not administered
to a patient at the same timemam row&swinistraﬁon. This invention therefore

encompasses kits which, when used by the madical graciit can simplify the administration
of appropriate amounts of ac@e\lrgggdtéﬁnéﬁa

{66218] A typical kit crtep/hsre:dpwi{single unit dosage form of the
compounds of this invention, or a bharmaceutically acceptable salt, prodrug, solvate, hydrate,
clathrate or stereoisomer theg,agﬁﬁath F@eform of another agent that may be
times to,cartage

air. The maces

was crsrged whit

56.1 rig of ethanol

followed by 17.4

kg of 20 wtrik NCI

~ s n

PCI/US2008/602579
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(002731These
etuthava may be
WO 2008/103461 performed using
ol {123 11101011 <Te IR
include, but are not limited tr,rsrﬁeﬁsl @d@sgry, @finhalers.

{80219%) Kits of the invention can ftrther COMPTSE pharmaceacaﬂy acceptable vehicles

that can be used to adminisw@ aM ingaieg!sa:m l2raple, if an active
ingredient is provided in a spl af mushb i for p: in ion, the
kit can comprise a sealed m mtaMrehi In wnlch the aclive ingredient can be
dissolved to form a panicu)ﬁglsjf g gﬂ'euitable for parenteral administration.
Examples of pharmaceutically acceptable vehicles inciude, but are not limited to: Water for

Injection USP; aqueous vehBe?s:uz 9,5«&1} 8’@‘3 to, Sodium Chloride Injection, Ringer's
injection, Dextrose Injection, mi Sodium Chioride injection, and Lactated Ringer's
Injection; water-miscible ver§ 3 u”x%mited to, ethy! alcohol, polyethylene glycol,

and polypropylene glycol; ardr@gttrpéﬁs ﬂef Mﬁrt:h‘mited to, com oll,
il, ethyi oleate,

cotionseed oil, peanut oil, sesame oil, , Isopropyl mynistate, and benzyi benzoate,

[60220] The invemio&tfua{‘ C@fl@l@rk‘@mo the foliowing non-fimiting
examples. 1t will be appareIS; those skilied in the art that many modifications, both to materials
and methods, can be practickd Wil ol the spirit and scope of this invention.

60221) The Dhanﬂagsal &%ﬁ@ a& 4@7@&@sent invention may further

comprise other therapeutically active compounds as noted herein which are usually applied in

the treatment, prevention or %éamﬁq‘ |r@<ﬂ:yé r&tﬁaapatho!ngical conditions.
s24 wegellet is Diapered
[80222] in certain empodiments, «flizing oftically puge or substantially optically pure (—)-
O-desmethylveniafaxine or sl rsaxxlf i rha«ﬂaerl{éiention and/or management of the
conditions described herein 1 J angl d jtions of efficacy, diminished
graetissuey

adverse effects, and accordingly an improved Therapeulic indeX as compared to venlafaxine

ool grouse density

[06223] In certain embodiments, the preEent invention provides methods of treating,
preventing or managing one isorders or condifions by administering a

herapeutic andfor prophylact) i ising (—)-O-desmethylveniafaxine
;esc:bed herein, e.pg. : Z;stgm‘gvcmmg Ve r!gmdge salt of (~)-O-t Y
desmethylventafaxine, to a s%ln haaver%lm* treatment, prevention andfor
management, wherein said diseases, diSorders or conditions include, but are not kimited to,
affective disorders such as d{p@*@mrmptj;@{mw eﬁenﬁon deficit disorder,
etudes,_.all

comearrents are

dissalved in tie

following Writer

155 mid Nacl, 5

mM KO, 1.2 mfd

PN PN AN PN = a0 "gen
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(011277)Prior to
radiormenunoarm
WO 2008/103461 ay f 0 r. . A M G O PCT/US2608/002379
atiention defictt disorder wi isorder, social anxiety
disorder, pist traumati: s{rii[ﬁjogﬁlemﬁ ggogtlgrder borderline personality
disorder, fibromyalgia, agorpliaceé \hq:mmllsﬁ?*rder, anorexia and bulimia

nervosa, ohesity, weight galn, Gilles de la Tol e Syndio Shy-Drager syndroms,

Alzheimer's disease, Parkmtrri't&eaé: Qm é& '% smoking cessation, drug

craving, neurally mediated sexual s e and neuropathic pain,

cerebrat function disorders, ﬁ@ef oﬁm r éx %ﬁ d mgimnestic syndrome,

disturbances of consciousngiv ﬁrdfaLlennox syndrome, autism, hyperkinetic
Y i i obesily and weight gain, incontinence, chronic fafigue

syndrome, sleep aprea, me&@@f&&oﬁftﬁl@&t@s’ ych:k5ct flashes, disorders
ameliorated by inhibition of neuronal monoamine ke, related disorders, and the mentaf
disorders described in the QdS i:lllgn 's Diagnostic and Statistical Manual
of Mental Disorders, 4™ edit; n

{068224] The magnitu: g of a prophy(acuc or therapeutic dose of (-)}-O.
desmethyiveniafaxine (herecc.af}@ffiu e@|@_twgredxent "), in the acute or chronic

management of 2 disease, will yary with.iha severity of the ition to be treated and the route
of administration, The dose, gnab:gm :‘fg th frequency, will also vary
according fo age, body weig history of the individual patient.
In certain embodiments of mmjﬁ are recomn My dose range for the conditions
described herein lie within trfhw fpe@a Itm bout 1000 mg per day. tn certain

embodiments, the recommended daily dose is given as a sl gi dce-a~day dose, e.g. in the

moming. in certain embodil@u p&snata‘uy given as divided doses
throughout the day taken wit food. ents, a daily dose range is from about 50
mg to about 500 mg per day! ﬁ J:téjmvm "daily dose range is between about 75
mg and about 300 mg per d e c(vj e’mdose range is from about 50 mg
to about 200 mg per day. In certain embodiments, a daily dose range s from about 25 mg to

about 250 mg per day. in m@x@@%noa@py@ﬂd be initiated at a lower dose,
perhaps about 50 myg to about 75 mg, and increased f necessary up !o bout 250 mg to about
325 mg per day as eithera sa CQRL K Q;G‘n ga e patient's global
response. If a dosage is inch?, m@gﬂw nl @rvals of about 76 mg separated by

at Jeast 4 days.

[00225] Because eim|FEYHY ab Byl 3@ from the bloodstream is

s 0 o iy LSS BB O s e
trie neutyalized

asked may be

measured by a

standard

rahioirmrunoassa

y usmg

. oo A " 2
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6.4.2
Compressed
Tablet Dosage

patients with miid to mode? renal impairment. For patients undergeing hemodialysis, it is
recommended that the total da educed by 5% and that the dose be withiheld until the

dialysis treatment is compleL ﬁ?r hré reactions have been reported for
CONCUTT

patients who took veniafaxil or shortly after, a monoarnine oxidase inhibitor,

it is recommended that (- )~1)ﬁ§-ﬁ@drll®nts‘gt fdmmlstered to patients currently

taking such inhibitors, tn genera the concurrent administration of the compounds of this
d?ke inhibitors, should be done with

WO 2008/103461 PCT/USZ008/002379

invention with other drugs

care. See, 0.g., von Monk a@ﬂéj gﬁa‘,mgﬁﬁ(f(‘lfﬁ) nd Sinclair, J. ef al. Rev.

Contemp. Pharmacother., 9=

[86226] The various Bha{mﬁ@@t}tmlo afleviate the affective

disorder,” “said amount being sufiicient to alleviate depression,” “said amount being sufficient to
alleviate attention deficit disw@*ag it ient to alleviate an obsessive-

compuisive disorder,” "said gI ‘aeg Iﬁ\? ;ﬁjﬁaaﬂeviate substance abuse,”

“said amount being sufficien Q or allevidte Pre- truat syndrome,” “said amount

being sufficient to prevent onﬁfﬁ b@ ‘F%nd bfﬂ sufficient to prevent or
“said amo

alieviate an eating disorder,” unt being sufficient to prevent or alleviate or prevent
migraine,” “said amount baulg}u a&t@ ﬁt(l gase,” “said amount being

sufficient to alleviate epileps; t to alleviate obesity or weight gain,”
“an amount sufficient to ach6 24:2 S:ggmﬁ being sufficient to bring about weight
reduction in a human,” “said 4Tn (@\ Barev rﬂj “said amount bemg
sufficient to alleviate demenna said anlount sufficient to alleviate said di by
inhibition of neuronal monu@n&l@(@ ?&r@@s sufficient to alleviate cerebral
function disorders,” “said amo, alleviate 2 mental disorder,” wherein said
disorders are selected from mﬁgﬁm izheimer's type i
memory foss, amnesm/amni¢ya§i§ lﬂwgmﬁfne% coma, lowering of
aftention, speech disorders, s autism, hyperkinetic
syndrome, schizophrenia, ar]gergﬂ{%{lﬂes%hf%ghebml infarction, cerebral

bleeding, cerebral arteriosclerosis, cergbral venous thrombosis, Yiead injuries, mental discrders

including those described in Bk /5»ud!}abl@z::8ss®Vi@s Diagnostic and Statistical
li?”iﬁ:f:ﬁfﬁiiif:;ffﬁffd BlERdes. i E;Z‘;"éfi':i;‘i?;:li‘fﬁi
AT 1117115111 A
amounts suficient to alleviatd'{3EEF 1@t HAIF@E PRinsuticient to cause adverse
Nord is.Mimed. |

he dry Mend is

screened and

blender, with ihe
magnesium
stearale The
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Morocrysialline
cellulose (Walser
WO 2008/103461 p h | | f 1 2 O 1 O 0 PCT/US2008/002379
effects associated with venklfﬁnenrﬁls enccéni 6?% the above described dosage

and dose
[eo227] The mven(l%a 'lsh e\iﬁ@o tﬂf@lowmg non-limitng
examples. T will be apparent to those skilled in the art that many modifications, both to materials
and methods, may be practi d@@g %md‘tu'mgl F¥bose and interest of this invention.

6. EXAWMPLES Stare115190
6.1 MATERIALQIL Q@EQLES

(00228} Reagents agﬁrf et"v can be obtained from commercial sousces
such as Aldrich Chemical Mllwaukee s, UBA). Routine chemica! analyses were

conducted using NMR, MS &g%&lﬂm peaks are tabulated by chemical shift
and labeled with mulhplncwsféafmgvﬁnqﬁ@‘ m, multiplet; br s, broad
singlet) and number of prot in relation to the mass of
the parent fon, M. HPLC da‘tT‘eTe(f M a; 0

{06229] X-ray powder diffraction (XRPD} data were obtained by one of the two foliowing
methods. In certain experi lanalyses were performed using an inel XRG-3000
difiractometer equipped with a CPS (Curved Position Sensitive) detector with a 26 range of 120°.
Reat time date were coliected using Cu-Ka radiation starting at approximately 2.5 °26 at a
resolution of 0.03 °26, The tube voltage and amperage were set fo 40 kV and 30 mA,
respectively. The slit was set at 5 mm by 130 or 160 um, Samples were prepared for analysis
by packing them into thin-walled glass capillaries. Each capillary was mounted onto a
goniometer head that is motorized to permit spinning of the capiliary during data acquisition, The
samples were analyzed for five or ten minutes. instrument calibration was performed using a

sificon reference standard.

06230) in other iments, XRPD anak were using a Shimadzu XRD-
8000 X-ray pawder diffractometer using Cu-Ka radiation. The instrument is equipped with a long
fine focus X-ray tube. The fube voltage and emperage were set to 40 kV and 40 mA,
respectively, The dlvergence and scattering sfits were set at 1° and the receiving siit was set at

0.15 mm. Di was by a Nal scintillation detector. A 8-26 continuous
scan at 3 */min (0.4 sec/0.02° step) from 2.5 to 40 °26 was used. A silicon standard was
to check the i alignment. Data were coliected and analyzed using XRD-6000

v. 4.1, Samples were prepared for analysis by placing them in a silicon sample hoider,

-58 -
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6.94 A delayed
release
WO 2008/103461 fO rmu | atIO n
{00231} In paﬂiculammﬁﬁt gxév@iﬁf associated with a measured

XRPD peak position is abos

{00232] DSC was p@@@ ay e‘dnslf@\kw@ﬁerenﬂal scanning

calorimeter. The sample was placed into an aluminum DSC pan, and the weight acourately

recorded. The pan was con ch mMJ aIIrQ\QiS;e | aysaherwise noted. The
sample cell was equilibratey 3 i rt purge at a rate of 10 °C/min,
up to a final temperature oﬁé@tmngEQé calibration standard.
166233} moduated OFF NDETIIE A @@ = T4 instruments 2920

differential ipped with i cooling system (RCS). The sample
was placed into an a!uminudﬁm,rwd@jwm@rlﬁtely recorded. The pan was

covered with a lid and then gri ahﬁtc uEge regtRed using a modulation amplitude of
+-0.80 °C and a 60 seconM mg aung rate of 2 °Cimin from -20 to 120
°C. The temperature and telEr@P@RGEE] i @iny indium metal and sapphire as

the calibration ively. The reported glass was ob

from the halﬂheight/inﬂscﬁcd%@@e tll;}@ﬂ@ ralelﬁlt eat flow versus temperature

curve,
[60234] TGA analys;[ @mﬁi@ Q&Vgnstmments 2850 thermogravimetric
analyzer. Each sample wa! '|nn aluminum sample pan and inserted into the TGA

furnace. Conditions of routine thermal gravimetric analysis involved equilibrating the furnace at

25 °C, followed by heating Lﬂfe]rawﬁaaltu re:y:nin up to a final temperature of 350

PCT/US2008/002379

°C. Modifications were made to this procegyre in cases involving non-routine analysis, such as
not equilibrating prior o heal‘w'gsgig atl nt raies and heating fo temperatures below 350
°C. Nickel and Alumel™ weﬁj 4 i ds.

60238} Hot stage microsCopy was performed using a Linkam hot stage (model FTIR 800)

mounted on a Leica DM LP @tﬁ“)ﬂ ed:leF}\QJ Fﬁ“ed using a 20x objective and 2
tambda plate with crossed pW Samples were placed on a coverslip, and another
coverslip was then placed ov¥r mple. Each sample was visually observed as the stage

was heated. lmages were cithTTQ@?wQ 7|1T5 camera with SPOT
brated using TH

Software v. 3,5.8. The hot sf&ge was cal eliing point standards,

{00236] T6-IR analysp (MRS O 2 B Gens 2050 TeA anaiyzer

interfaced to & Magna 560® E1-IR spectraphotometer (Thermo Nicolet) equipped with an Ever-
Gio mid/far IR source, a potal an@ Br) beamsplitter, and a deuterated triglycine

AN € 111111 111{0) e
ngrsdle310Poem
SEP-227152-01

Avisel pH 102

Final

Formulations | 05

R7.3071 E4:

. Pt F PN = m L Ry m = e~
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6.5.1
Crystalltmation
WO 2008/103461 100 2 8 5 1 ( R _ OWeS PCT/US2008/00237¢
pan, inserted into the TGA fumnace, gocurately wei 1%? ﬁ i ent, and the furnace was
heated from: 20 °C o 200 mﬁﬁthyl ogﬁ i, é\strument was started first,
immediately followed by th ggskcrrys%aﬁ Fz@d represents 32 co-added scans
ofdom,

collected at a spectral resolution background scan was collected before beginning

the experiment, Wave!enge@ibﬁ@\ﬁ’s'ﬁarfke@finscﬁeymne. The TGA calibration
standards were nickel and m Volatilgs were sftifted{r?-n a search of the High
Resolution Nicolet TGA Vay ;,ia]; i “evs
{60237} Moisture so ig/m' ﬂth m? éﬂfafa VTI SGA-100 Vapor

a esorpkion|t a

Sorplion Analyzer. Sorption an 2 were coliected over a range of 5% to 95%

relative humidity (RH) at 10 ?ﬂervq; h@r zﬂ&@@ @SS some samples, a step at
80% RH was added to the sorptio cﬁ Samples were not dried prior to analysis. Equilibrium
criteria used for analysis WQ EsZﬁ n 0% weight change in 5 minutes, with a maximum

equifibration time of 3 hoursgmgiﬂgmﬁ Ntﬁé re not corrected for the
initial moisture content of th A ans Ere used as calibration standards.
[00238]  The IR specfy@e WIS PEPBF@ST-= soectropnotometer

{Thermo Nicolet) equipped with an Ever-G) ffar IR iource, an extended range potassium
bromide (KBr) beamspliter, &bk A3 B Lhie 0705) detector. An atienuated

totai reflectance (ATR) accesgxam éon—gﬁm, ‘Fro fra-Tech), with a
germanium (Ge) crystal wa CE SHION." Each Tps represents 256 co-added
scans collected at a spectraﬁscﬂ'rfn M ex'N @igrgr&:‘{a set was acquired with air.

A Log 1/R (R = reflectance} spectrum was acquired by taking a ratio of these two data sets
against each other. Waveie@z calibration was performed using polystyrene,

[66239) in certain ex; riai;tgﬁr‘da Q ém <) ired on a Raman accessory
module interfaced to a Magrig BERE K117 ;éc m 4 Nicolet}. This module
used an excitation wavelengyofgifa?'rﬁ e EW&gium arsenide (InGaAs) detector.

Approximately 0.7 W of Nd: 4 laser power was used to iradiate the sample. The samples
were prepared for analysis &p&%@ ah@ R or capitiary, which was then
positioned in & gold-coated t‘ﬁe or cigaaniger in _Fe accessory. A total of 256 sample scans
were coltected at a speciral SCQE 4 ohail u& Happ-Genze! apodization. Wavelength
calibration was performed usjfig j;lfugwd fl garﬁ e |lee

ents, ~Re é

{60240] In other expe: aman spectra were acquired on an FT-Raman 960

spectrometer {Thermo Nicole‘f}l |’a{@)@k'ﬁ}aaﬁﬁtgiolwavelength of 1064 nm and an

indium gallium arsenide (InGaAs) zietect . Approximately 1 W of Nd:YVO, laser power was
used to irradiate the sample.Sla. d SQ‘E r analysis by placing the material in

below, according
to Me following
prozedura, A 3.09
gram sample of
f-hOsdesmernylve
nlataxine
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of
(-1-05roelnetrylve
ntafatilne.

a glass tube or capillary, which was then positigned in a goldcoated tube or capillary holder in
the accessory. A totat of 2 EQJ.nm &f@aib!?«@iur pectral resolution of 4 om™!,
using Happ-Genze! apodizgty i Horgt s performed using sulfur and
cyclohexane, we\i\gﬁy gﬁa@eﬂ

00241} Cou!omeuigﬂ@@mF)-F'alaM f@@“ determination was performed
using a Mettler Toledo DL39 Karl Fischer titratgr. Approximately 14-32 mg of sample was placed
in the KF titration vesse! col @r@ﬂ@nﬁj@ { t AD and mixed for 80 seconds to

ensure dissolution. The savwm@?bydwf a generator electrode which
tcation;  + 28.

produces iodine by electrochenical oxt == Three replicates were obtained fo

ensure reproducibility. 909-3 Crystal
sz exaweLe cHII@MSIONS. MM

[60242)] Three differgnt synthetic methof were used to obiain the compounds of this
invention. A first method ci&i ' ur (=] d by selecti

demsthylation. A second nftahﬁrmiﬁﬁaraﬁng & racemic mixture of (£)-O-
Gphta

desmethylveniafaxine info its ly Gure Components. A third method comprises synthesizing

(t)-O-benzyl-O-desmethylv(rwav@feiﬂ @thu’ltir)@q)ﬁcaﬂy pure components, and

debenzylating said componehits.

1 seiONOShromater

2dINCRALAIS WED, 1 san
{00243] A solution ofmftixti\}b&bsefipuoﬂol) in 400 mL THF was cooled
to -78 °C. followed by slow addition of a 2.0,M THF soiution of Kthium iisopropylamide (200 mL,
0.40 mol) maintaining the recﬁxnrregtmmwaﬂpl@dﬂon was stirred at -78 °C
for 30 minutes. Cyclohexanugﬁﬁgﬁdﬂsﬁ@ﬁed at a rate such that the reaction
temperature did not rise above -85 °C* fof 10 ition reaction was stirred at -78 °C for 2
hours, it was poured into 1 L] d'usm,ﬁt ];ont The mixture was stirred
for 15 minutes and was emrmm)?a.cetate <4x2(’)0 mgbined ethyl acetate layer
was washed with water (3x100 mL), brine (1x100 mL) and dried (Na,SO.). Ethyl acétate was
evaporated in vacuo to give colorless solid that was trichurated with hexane. The precipitate was
filtered, washed with hexane, and dried in vacuo to give a coloriess solid {72.0 g, 80.7% vield).

"H (COCH); 7.30 and 6.90 (q, 4H), 3.80 (s, 3H), 3.75 (s, 1H), 1.55 (m, 10H); *C (CDCly): 159.8,
130.8, 123.8, 120.0, 114.1, 72.9, 55.5, 49,5, 34.9, 25.3, 21.6.

WO 2008/103461 PCT/US2608/602379
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derramometer n, /
range 20 range,
deg moomoity,

6.2.& d-[ A ﬁ&?ﬁm henyljethylicyclohexanol
{00244) A 3L, threed @ i igo i Charnical stifrer and a thermocouple
was charged with 1-] brfsym hyi] {40.0g, 0.16 mof)and 1 L

SUU T G,
methanol. To the resuiting stirred solution was added cobait chioride (42.4 g, 0.32 mol) and the
reaction was stitrred until 2 We(rglh tﬁtmyguas obtzined. Sodium borohydride (62.0 g,

1.63 mol) was added in s lls‘ airieining-the ctim 93 betow 35 °C. A dark
black precipitate was forme G sm\Tﬁ :ﬁ 5%s0on as sodium borohydride
was added. After completiooy 1e sld\a‘y %\@@Tom temperature for 2 hours.

TLC d complez disapp 1ce of the starting material. The reaction was
cooled in iceiwater and 1 L Wh@l e aR5€wly. Reaction temperature was maintained

below 25 °C. Reaction was stirred for 3QLmjgusty empletian of the addition. Small amount
of black precipitate was stili gﬁ#—m Zmdai@uo folfowed by extraction of
the aqueous layer with e(hyl(:npifdéz;t@d Ttmj [ was cooled in icefwater and
was basified (pH paper) by sTow addifion of Concentrated ca. 600 ml.). Reaction
temperature was maintaineq 3@ @ “FRANOE@}Bected with sthyl acetate (4x200 mL).

Combined ethyl acetate layer was washed,with water {3x100 mL), brine {(1x100 mL), and dried
(Na,S0). Ethyl acetate wasusﬁd ill@buo to give vellow gum (34.0 g, 83.6% vield). '+

(CDClg): 7.20 and 6.85 (q, 4H), 3 : ; ), 2.35 (br s, 3H), 1.40 (m,
10H); fac (CDClyY: 158.4, i@f}fﬁéﬁjéﬁﬁﬁm 4. 37.3,34.5,26.0, 2139,
6.2.1l5J S gdenlagxiB -f ac etl C
[06245] 1-{2-Amino-1 k .0 g, 0.13 mol) was
reoratonsaata

dissolved in 88% formic ack (66,0 g, 55 mL, 1.43 mol) and water (330 mL) followed by addition

of 37% aqueous forma!dehyW{tF P t%&@&gm(é solution was refiuxed for
20 hours, cooled to room Jre and wa to 150 ml., adj o pH 2.0 with
3N HCI, and extracted with em!g;tb g*QrIL) until pink impurity was removed. The

aqueous fayer was cooled mvs%rtfab‘/egsrra esﬁtiﬁon of 50% NaOH. The

agueous layer was extracted with ethyl acetate (3x75 mL).€ombined ethyl acetate layer was

washed with water (3x25 mmet(tf@ gdn'mieéf Irﬁgai) Eihyl acetate was
evaporated in vacuo fo give yellow gym thtgr ffifl in to pale yellow solid (34.0 g, 92.6%
yield). *H (CDCly): 7.06 and ﬁyde 3 é IN2.J0 (8, 1H), 2.85 (dd, 1H), 2.35 (s, 6 H),

2.30 (dd, TH), 1.30 {m, 10H); ‘a(qﬁméggzb?o,af&& 74.4,61.4, 553, 61.8,

458, 38.2,31.3,26.2, 21.8, 2g
absolute Sleadtrre
determipation
CcAImMCINO,

WO 2008/103461 PCT/US2008/062379
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317.05 P2.2521
(Ifc 06) a5
WO 2008/103461 6_7797(2)A tO —
6228 9616&)!4\5 Griadoshne

160246}
addition of hydrochlonc ac:p Z!'x;gxgﬁr:é‘llﬁt o‘ll‘a! cﬁbﬂ'ﬁ to US patent # 4535186.
[00247] A mixture c@@( I@z( eyt 2 @-methoxyphenylyetnyl)

of &f é

cyclohexanol hydrochloride, 16.8 etate and 14,0 kg of 1 N NaOH (aq) was stirred
for 15 min, The stirring wa: 4 (Md The organic layer was

washed twice with 3.5 kg olspr M Q Knck and 1.78 kg of di-p-toluoyl-D-tartaric acid
in 7.9 kg ethyl acetate was stimed at reflux (~65 °C) for 18 min and

cooled to 55 °C. The solutn(@as?el@?@) ggfﬁpﬁ;r\e,wammo). 7R

D-di-p-{ol acid salf in 0.750 kg of ethy!

yh)
acetate. The slurry was ag@ 22 E}omﬂs nwﬂeeM% over 110 minutes. The
mixture was then cooled to Vi af e cake was washed twice with a
mixture of 0.23 kg of methahf Q‘f Zd glgyrgcglﬁagbded in vacuo at 40-50°C to yield
1.53 kg of (R)-1 -(2-(dimethy5@00-(4 5&@@3h¥yl@&1{)et@hexanol—hemi-D~dI-p-

toluoyltartaric acid sait (99.1% ce). 'H NMR (DMSO: 34 24 3§ 10H), 2.35 (s, BH), 2.86

{m, 1H), 2.88 (m, 1H), 333&1[-{)'.3& 2H,J=85Hz), 7.12 (d,
2H,J=85Hz), 7.31(d, 4H,_\62% I‘?i&ﬁj 38— 8.3 Hz).

CSHEXTY. 808
{60248 50 mi. coid a -a al :I:;I'IB (§-g~vergfaxine.di<p~toluoyl-D«tamate salt
(5.3 ¢, 8.0 mmol) and the aqleisg@ﬁasg@%iz@:pﬂ_eﬁge (35100 mL). Combined

ethyl acetate layer was washed with cold 2N NaOH {1%25 mL) and water until aqueous wash
was neutral. Ethyl acetate iz d (NapS0,), ethy! acetate evaporated to give (—)-

venlafaxine as colerless solig+2.2/%, quasfitatve vi . =99.95. 'H, °C and MS
e s A S AT

data as in ()-venlafaxine.

PCU/US2008/002379

6.2.2 hesis and of (-}-0-

6.2.2.1  (2)}-O-desmethylvenlafaxine
{00249} A solution of diphenyiphosphine (3.0 g, 18.1 mmol) in 20 mL THF was cooled to -
10 °C followed by slow addition of a 1.6 M THF solution of n-BuLi (12.7 mi, 20.2 mmol) at & rate
such that reaction temperature did not rise above 0 °C. The reaction was stirred at 0 °C for 30
minutes. A solution of (x)-venlafaxine (1,0 g, 3.6 mmol} in 10 mL. THF was added slowly at 0 °C.
The reaction was stirred at 0° C for 16 minutes and allowed to warm to reom temperature and

-63 -
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2018 208 0.0C
0571 0.105 1.225

WO 2008/103461 PCT/US2068/002379
Fled, parameter
stirred for 1 hour. It was th £l ight. The reaction was cooled to room temperature
and was poured siowiy iniomL Cl maintaining the temperature beiow 15 °C. After

stirring for 10 minutes, the ﬂa_ 12 ?ﬁected with ethyl acetate (3x30 mL). The
aqueous layer was adjusted to pH 6.8-8.9 by $low addition of solid NaHCOs. it was then

saturated by adding NaCl @mmﬁwm}(&{t&yﬁo mi). Combined ethyl

acetate layer was dried (Na;S0,), ethyl acetate was evaporated in vacuo to give coloriess solid.
The sofid was triturated witrthWyJ ,l;sltered‘ washed with cold ethyl acetate to give

cotortess solid (0.700 g, 73 314 i 3 g ) 7.10 and 6.80 (g, 4H), 5.60

{(brs, 1H), 3.15 (dd, 1H), 2. Jttma§t§ Eﬁl-l)pgjs , 1.35 (m, 10H); °C (DMSO, d):

155.5, 131.7, 130.1, 114.4,w54‘geﬂ€yatedﬁ.t@p MS: (264, M+1),
622 L-raei@ti@xine

{60256} (—)~O-desmEt;\E;/‘e[.laiaqe was prepared from (—)}-veniafaxine by following the
procedure d ibed abo i sofid, [t]p=-35.2 (c=0.25,

EtOH), % purity (HPLC): >9p mﬁa% rg_‘é I‘Ic 2(1 @ data as in (£)-0-

demethylvenlafaxine. i
6.2.2@( r(‘—q’('!'jldessmeatt!: l d Wogrecﬂy from

[66251} (—)-O-desmeEy%n afaxx:eacalr] !Q)§etdirtel5%} perepared from (—)-venlafaxine—
hemi-DTTA salt by following'ﬁ@ F"’M&m”@h‘@w*

s22tesgerar-and
{80252) A mixture of 1[‘95 kg of ¢R)- 1- 2~(dgthyl ino)-1-(4-methoxyphenyhethyl)
cyclohexanol-hemi- D-di-p-tol OQ oit]! %ﬂ Im\ATBE and 5.85 kg of 1 NaOH

{aq) was stirred for 15 min, G gng” ﬁyed xrg%@er removed. The crganic
layer was washed twice with 546 kg of water. o branic ayer was concentrated to 5 L. 3,90
kg of anhydrous tetranydrofgf FER R @ @ F@EIRAE@ st o 2 volume of 45 L 1o

vield (~)}-venlafaxine as a solution in THF

[08253] A solution of @\Qvoigvd\ma;vﬁesas generated by adding 6.2 kg of n-
butyllithium, 1.6M (15%wt) to ﬁ’ ngcsﬁijydra d 2.2 kg of
diphenyiphosphine. The TH$Q Q:é—) niafaxind wis & !:i; 0 the fithium
diphenylphosphide. The mixlu_wt(ir@el* °C and hold until reaction is complete
{approximately 24 hr). The mixture was cocled to 22 °C, 1]‘95 kg of Dl water and 3.94 kg of 6N
HCl was added. The mixtur*)&{iatrne 1 stopped and the upper
the single mstal

data of Form A:

see FIG. 8. The

Form A

experimental

X-ray powder

s .
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according to the
orococure above
remmt - \was characterized

organic phase was removed and washed twice with 7.98 kg
of methylene chioride, Theb-M tfmldﬁ éﬁ Sﬁm ing concentrated
ammonium hydroxide. An of s added. The mixture was
heated to 65°C and the aqueous phase@:eﬁcved The organic was washed at 65 °C with 8

kg of water and the orgamdiﬁy{ra&t&m 5L 14.3 kg of ethyl acetate was added and
the mixture stirred at 45-55 30 minu ixture was stirred at 0°C for 30 min. The
sturry was filtered and the dlf‘»t ﬁué [«:th 2.8 kg of ethyl acetate. The solid was

dried under vacuum (>zsmgw|aﬁa~i<[ﬁgw 0.903 kg of (R)-O-desmethyi-1-(2-

(dimethylaminu)-1-(4»hydroxyphenyl)etpy!)cyc exanol (99.3% ee). "H NMR {DMSO-dg): 0.80 -

1.8 (m, 10H), 2.15 (s, 6H), PO réy, 2.73 (dd, 1H, J = 8.5, 6.5 Hz), 2.99 (dd,

1, J = 125, 8.5), 5.42 (br.fF}f) 6,65 (d, 2H J = 8.5 Hz), B.97 {d, 2H, J = 8.5 Hz), .16 (br. 5,
erma

1H).
6.2.gra\y—!’meettms;nlafaxme hydrochloride salt

et oy CI TR S8 HTIOTSYIF @uro0srenneiny

cyclohexanol was charged to a 1 L rodngd bottomep flask fitted with n overhead mechanical

stirrer. 326.0 g of methanal 805 pt*@ﬂ Ea:l; @ on of hydrochioric acid was
added. The solution was stirred at rd \787 g of heatad (40 °C)
methyl tert-butyl ether (MTB%pré Qﬁgﬁﬁﬁﬂoaﬁ Cf) minutes and cooled to 20
°C. The mixture was stirredRamarle'hour and seeded with 1.6 g of (R)-O-desmethyl-1-

{2-(dimethylamino)-1(4- hydrcxypheny&)ethyl)cyclohexanoi hydrochloride monohydrate seeds as
ashurry in 21 mi of MTBE. 81%@ re mixed at 20 °C for 2 hours to form

aslury. 1.6 L of MTBE was g{ﬁgﬁrmﬁg Q é °C for 2 hours. The mixiure
was filtered on a medium fri iSofa product and the cake was washed twice (2
% 241.0 g ) with MTBE. The&ﬂaty @&Idry under vacuum on the medium fritted funnal

for 1 hour to yield 86.3 g of (R)-O-desiethyl 1- 42 (dlmethyl MHNo)-1-4 '(4~
oA & Mk (MSO-dg): 0.80 - 1.70

ST) wez e ?75 R AL

e EXAMPIR Or

{60255} f)zg Res@R:T?I? ﬁLﬁgﬂ;R;D ion of (£)-O-
CHARACTERIZA

TION OF FORM

C OF THE

HYDROCHLORID

E SALT OF

3-1-0-10ENMETH

N 8 % Fymm iy m = o = R § p—

PCT/US2008/002379

LA2032381v1



according late
procedure above
was characterized
evcanosysomycetcy) LI LLES S ot v vt e 25 .

flask. The mixiure was sﬁr@a? ﬁ o&gm)én_d'caby to room temperature. The resuliing
e

solid was collected by filtration and washed with ethanol. THe solid was dried to give 780 mg of
(RM-(2-(dimemyxaminu)-1P@Wd@pemyl}cyclohexanm (R)-1-phenyl-1-cyclohexyl-1-
hydroxyacetic aci salt (99,4a=/i ﬁe) H NMFi(CDCh): 4.

caction,

6.2.3.1. (=)-O-desmpthylveniafaxine hydrochloride salt
{06257} (R)-L(z-(Didm cel (e xyphenyhethylcyclohexanol (R)-1-phenyl-1-
cyctohexyl—1—hydmxyacetic$¢a!ﬁfqﬁgjﬂ) was dissolved into methanol (5.4 mL) and
15% {wiw) HCI in water (1.05 g}. The methanollydrochloric acid sofution was added with stirring
to methyl-tert buty! ether (w@&[@ﬂﬁf}eﬂ‘e Faﬂid the addition of the

methanol/hydrochloric acid j}l_ljﬁon the mixt\‘[ve was stired at 35-40 °C for 60 min and cooled to
room temperature. The mixdre it (—-O-ds ine rr and

stirred af 20 °C for 3 hours.gramnj«:éfﬁ filtration and washed with MTBE (20 mL).
The solid was dried to give g of i-(Z-{dmethylamino)-1-(4-hydroxyphenylethyl)
cyclohexanol hydvochloﬁde.amqys{gyzed (5.49% water, impurities <0.05%, DSC
101.38), 'H NMR (DMSO-dg): 0.80 - 1 O(dQH. m), 2.60 (3H s),2.64 (3H,s),3.00(1H,dd, J

=9.3,3.7 Ha), 346 ( 1H, r GG O mgzta,t (WS (21,0, U= 8.3 H2), 7.11¢
2H, d, J = 8.3 Hz), 9.43 ( 1H§ ] 1 ‘IS)l
{06258] {R}-1-Phenyl -Dc%hﬁsff ~nydroxyacetic acid is made according to the
procedure outlined in Tetrarﬂarﬁalm@'te(r\gs) 3593, which is hereby incorporated by
reference.
eadpan above.
6.2.4  Synthesis and resolution of O-benz I-O-?esmethytvenlafaxine
{00259} (-)«O-DesmﬁyhgﬂaEixAM;Be yrlhesizing and resoiving (£)-O-
desmethylveniafaxine. C RYSTA |_ L | ZAT I
6.2.4 )-0 O i
{06266} tn certain ON /-§1[e\”’] pi was emp . 150 g of 2-(4-
benzyloxy)phenyl-N,N-dimef yvateiaAcRQA@(?F?E.R FZAs chargedtoasL
Jacketed reactor. 550 ml. of isopropylmagnesium chioride (2.0 M jn tetrahydrofuran) was added
and the mixture was stirred f}j@m QQEDPEQR dcai to the reactor and mixed
for 1 h. 360 g of RedAl (sodij l‘F(2-Tetha hoxy)aluminum hydride-65% wiw in toluene)
was added to the reactor aan ed fol 1 Ehen the reaction was complete the mixture was
HYDRQCHJ
CREPE SALT OF
(-1-O-DESMETHM
VFITI AFAXINE
G.9.3Crystallizatio

n

. PN PN Pl sl e oy

WO 2008/103461 PCT/US2008/002379
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approximately 1S
hours alstirring at
rowmese 75 re, tray sarwie
added to 2008 g of 22% w/ eous Site i {800 mL) of heptane was charged to the
reactor and stirred for 15 mmgyumbﬁ) and the top layer was removed, 250 g of
50% NaOH was added to aﬁﬁ@rpe@]mgeay stirring. 1114 g (1500 mL) of MTBE

was added to the reactor, The mixiure was warmed to 45 + 5°C to dissolve the sofids. The
stirring was stopped and thmﬁ m;w ty a{mle organic layer was washed twice
with 750 g of water at 45 °Cy, E distiliation and 750 mL of
methanot was added. Aboz gf IQ?M%InStEE’fjanoved by distillation and 300 g of

methanol and 300 g of wat@ir@d@tteru:;s;z(‘m i °C and stirred for 30 min,

The slurry was filtered and the solid washed with 3 anc’)l:water). The solid was

dred to yield 161 g of 1-(zu@ﬁdar\ﬂﬁ|(4\)9¢@$®henynemyr) cyclohexanol.

{00261] In certain embodiments, the fo Iowirﬁrmﬁwas employed. To a 200 gallon
NN

reactor was charged 22.98 Mm@ )Q tamide and 145.1 kg of THF.
With agitation, the temperatt:rdsts pxrai@mﬁwtﬁee reactor was charged 82.9
oride, 2.0M in TH

kg of isopropylmagnesium ¢ , while maintaining the temperature between 5

°C t0 35 °C. Thefines weres@n\a@)(g]?y!e The contenits were agitated for 61

minutes at 10 °C to 20 °C. To the reactor was added §1 kg of cyclohexanone while
maintaining the temperatursSa:m p 3 lines were rinsed with 2.77 kg of THF.

The temperature was adjus:gaﬁlﬁ éeﬁ;c 3& ca ts were agitated for 17 minutes

at this temperature range al e onWwas complete. To the reactor was charged

556.8 kg of sodium big(2-met 0| % wi% in toluene) while maintaininy
therberrch e, noere s

the temperature at 15 °C to 35 °C. The contents were aii ted for 10 h (<3% starting material

remained). The reaction miarn.@ @LI}@W ft& citric acid solution cooled to 0 °C

to 2 °C. THF (22.9 kg) and n-heptane (B3.3.ka) were added to the reaction. The mixture was

agitated for 15 minutes thenQeC‘;inal pmfij ést were allowed to separate,

The top layer was removed I—?mng!qw?%wﬁh'ﬁhlecf 50% sodium hydroxi
Tkg o an

The reactor was charged 16! the température was adjusted to 40-50 °C. The

contents were agitated for 1gamp|@ HRAESas stopped to aliow the phases to
separate for 15 minutes. The aqueous layer wasz ved anda‘s L of USP purified water was
il

added. The temperature wamuum e F'e tents were agitated for 15
minutes and the agitation wag.s arate for 13 minutes, The
aquetous b:ﬁ?m lagyteruwas reaﬁ . :@[@m@:ﬁ \:ith 1t15 L ;3 UspP ;uriﬂ;: water
and the temperature was adjhﬁa Frerare 56(:.]2’ @ cc@ents were agitated for 15 minutes
and the agitation was stopped to allow the phases o separats, The aqueous botiom layer was
removed. The solution was @I'&h&ﬁ&@;ﬁ@ﬁ Zfa\tm of 188 L. To the reactor
[00300/I;he Form

a crystal form of

the HOI sett of
(-)-O-desnietylowl

afaxire prepared

according to the

PCT/US2008/002379
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solution of the
Form F crystal
WO 2008/103461 form Ot tn e ROI PCT/US2008/002379

was charged 115.2 kg of mS :ﬁie solution was distilled under vacuum to a final volume
of 131 L. To the reactor w: .0 kg of methanot and 57 L of USP purified water. The

temperaiure was adjusted \ﬁ:})&fO’ beeWﬁVi ni?ﬂ‘s at-5°Cto 5 °C and the

mixiure was filtered. The cake/was washed with 46.2 kg of methanct and 11.6 kg of USP purified

water (conled to -6 °C to § Hfa»telm@e ks Q@s\Nﬂar 40-50 °C 1o yield 24.47 kg

of 1-(2 1-(4-ber Yogthy ol.
Y03

6.2.4. 1-8-d hylventafaxine-hemi-D-DTTA salt

{00262} In cerain ‘(t QTEwﬂ 1:Qjﬂ:dure was . 160 g of 1-(2-

(dimethyfamina)~1-(4-benzwrﬂdﬂmhvanﬂi, 1@@D~di—p-toluoyltanaric acid,

1.6 L of acetone, 150 g of water were added to a 5 L reactor and heated to 50 °C. The mixture
was stirred at 50 °C for 15 rﬁ@r arru@lai? DILC. Ax*a ¢ was stirred at 0 °C for 120

minutes and filkered. The c; r mheg‘ 65 65acetone and dried in vacuo at 40-
50°C o yield 114.3 g of (R)-¥ -S? Ylammint)-"1X: thy] di-p-
toluoyl-D-tartaric acid salt. (0007 | 1 b e

{00263 In certain emt procediire was emp . To a reactor

) e .
was charged 60.64 kg of - UMM ICod Wb rerynetny oy ol, 42.01
kg of D-di-p-toluoyltariaric agiy 512 . f acsion 1 L of USP purified water. The
temperature was adjusted tﬁﬁém aiﬁﬂlﬁgnw were agitated at this temperature
range for 16 minutes. The Wawmg kr.e"ﬁmgd at 38 °C for a period of 35

minutes. The mixture was cooled to -2 °C {02 °C over 105 minutes and agitated for 122
minutes. The mixiure was fﬁ@end the cake was washed twice with acetone {122.0 kg and

121.8 kg), cooled 1o -5 °C to “mwe cake (47,06 kq) was dried at 40-50 °C to vield 41.50
kg of (R)~1-(2—(dimethylamin€ﬁ a E\d@ﬁm@j lMWnol di-p-toluoyl-D-tartaric

acid salt, H H 1
gziatime cation,
6.2.4, -Ctﬁ;i n thylveniafaxine
[00264)} In certain emégi!ngts. the lgjwi-rl\’gsgedure was employed. A 5 L flask was

charged with 190 g of (R-1-@ENST~EF d—-b@ft@phenyi)ethy\)cyclohexanol- Ddi-p-
toluoyltartaric acid salt, 703 g of MTEE and 870 g of 1 N NaOH, The mixiure was stirred at 45
°C, the aqueous was removwa g iayer was washed with water (475 g x 2). The

ot 1111 €11 (01 W'y 4 vttt
mixture was filtered and wasQ@rﬂl &81101:14@4@%_@@ after drying 112 g of (R)-
113162wido8I357

9 [003041Table 2.

CrysteL Data and

Data Collatlien

Penametens for

Form. of the HCI

.

LAL-2932341v1



72 Dana),
Coals...R)1,200
WO 20087103461 Mgr& AtzsorptiOn
-mettyiemino)-(¢-barge oh 'H NMR (DMSO-dg): 0.5 - 1.6
(10H, m), 2.1yz (@®H, ), 24§ﬁm¢@éﬁu 2?9 4 J = 6.8 Ha), 2.04 (1H, ad, 4 =
7.8,12.3 Hz), 5.05 (2H, s),lﬁm'f‘y ’SL P(@‘O‘ngwdhn (2H,d, 5 =87 Hz), 7.3 -

7.5 (8H, m).

{60265} Inr cestain emyﬁtw f@%@%&a%mplcwd. A reactor was
charged 68.49 kg of (R)-1-(2x(di yiamingis 14 Z hethyl) cyclohexanol di-p-
tolugyl-D-tartaric acid salt, b&zgf Bgaﬁmzw& The temperature was
adjusted to 4852 °C and tﬁFth'gmerr aﬁ @ 1T0flotes The agitation was stopped

and the phases were allowed to separate for a peridt of 8 minutes. The agueous bottom phase
was removed, 180.1 kg of !at@d water was added and the temperature was adjusted to

48 °C 1o 62 °C. The mixiure was agitated p} 48 °C ja 52,2 r 2§ minutes, the agitation was

stopped and the phases w&Qﬂ@Q&QﬂS;@% 27Qhrutas‘ The aqueous

bottom phase was removece 1778797 Lﬁﬁg@wmer was added. The mixture was
for 17 minutes, the o

agitated at 48 °C to 52 °C agitation was stopped and the phases were

allowed to separate for a Péflaﬂge@ jb@:ﬂ.e_ougaﬁol @er was removed and the

solution was distilied to a final volumd E&ﬂo L. 265.7 kg of methanol was added and the
solution was distilied fo a firal e A)-t & reaction was cooled to 23 °C io 27 °C over

1 hour and 8 minutes. To thele 1t \Aﬁﬁszso L of USP purified water while maintaining
the temperature at 23 °C to 8! uling 8 addita, The slurry was cooled to -5 °C to 5 °C
over 1 hour and 17 minutes 'Ongo § °C for 34 minutes. The mixture was

filtered and the cake was washed with 64.7 kg of methanol and B2 L. of USP purified water
(cavied to -5 °C to 5 °C). TIEQ{HSOIS t 40-50 °C to yield 42.47 kg of (R)-

1-(2-(dli ino)-1-(4-bgr 1enyl ethyac ch oL

TRa8penyetit

6.2.4.4 ﬁéz-d methyiv (a? - z/ydrochloride salt

(60266] In certain engg Qﬂgﬁéjw ez as employed. 19.5 g of (R)-1-
(2-(dimethylaminc)'144-benfR®®e;t@> «@11%&2400 mg of 10% palladium on
carbon, 58 mL. of methanol, &.5 mLof 37 wi% s‘queous hydreChioric acid and 8.8 g of water were
charged to a hydrogenation @@ Nﬁkpilr@{@%asmt@psi of hiydrogen for 3 days.
The resulting mixture was ﬁlgered and the catzgt £l 7\7 §th 44 mi. of methanol. The
combined filtrate and mother le.e%aaEe sz_ f 7@-1‘;0 °C. The mixture was
coaled to 20 °C and seeded %&%—);Aﬁ @/tl Itélrfydrocmoride monohydrate. The
mixture was stirred for 1 h at20 °C 4 g [ Dr was added. The mixture was stirred for
2h, fitered and washed with INERF OO F&\gwr@,4 gof 1-2-
mpiricslirom
equivalents blex.
and min
transmission0.716
2 at 0.4007
Refinemertt

N 1 = r
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Final R indrces
tt0211400.01 R
indices (all data) 1
o ARBNI SR
ISP o : [ 1 ST A
A crystal form. difl peak and hole

{08267] In certain ehodiments, the foliowing procedure was empioyed. 1.0 kg of (R)-1-

(2-{dimethylamino)-1-(4-bei zy%ﬁm&[}l%examl, 20 g of 10% paliadium on carbon,
1.76 kg of ethanci and 550 f g?s‘t_h;rqﬂ“raar =) Wed to a hydrogenation
vessel. The mixture was reactéd with hydrogdn unfit all the starfing material had been
consumed. The resulting n"kzre 132?@:2 aﬁthi«:ﬁ@_}@ﬂs washed with 380 g of ethanol.

The combined filtrate and my thﬁiém waﬁd ed to 4,86 kg of MTBE at 40 °C. The mixture
was cooled to 20 °C and seaiaduhi 49 2. d  p— ~4-{4-h phenylyethyl)

cyclohexanol hydroch!oﬂdegrpz;qs hWEgzautirred for 2 h at 40 °C and 6.06 kg

of MIBE was added over 8 Routs: Xiute wa! d for 2h and cooled to 0 °C. The slurry

was filtered, washed with 1.6) kf Pf f 5.4:1) and 1.66 kg of MTBE to yield after
0O B R

drying 1.1 kg of 1-(2-(dimethylamino)-1-(4-hydroxyphenylethyl) cyclohexanol hydrochioride
maonchydrate. The resultinbrp 8qfu 2 be form A.

[60268] In certain emgognmfﬁ‘ywing procedure was employed. The reactor was
charged with 31.80 kg of (R 0)-1-(4-benzyloxyphenylethyl) cyclohexanol. A
siurry of 0.636 kg of palladi\@o@%ﬂ_' 1@@_of@.afhl2@denamred with methanol).

The atmosphere of the reactor was evacuaied and replaced with nitrogen three fimes to exclude

air. The reactor was chargea/rﬁ]@.‘i-l@oj i@&ol@«gq‘lﬂa kg of 20 wi% HCI solution.
The temperature was adjust -2 9. sglids completely dissolved after 35 minutes
while bubbling nitrogen thromﬁ?&asm. The reaction was pressurized once with
45 to 55 psig of hydrogen, vgtrgﬁtat@vsu%cz f&y 55 psig with hydrogen. The
mixture was agifated at 20 10730 “C ufiil ihe reaction was compiéte. The hydrogen was vented
and the reacter was pressur] m@r !(dci f:fqoa@ﬂ@mes The reaction mixiure

was filtered through a 3 pm filter and the reactor/filter was rinsed with 12.0 kg of ethanol. The
combined firate/washes wepwe FANo MABRRE at 40 °C to 45 °C. Seeds of the

BN =12 =1 ¢= WA /o] f o L bbb
e RGO I e e o
and 3 minutes. The siury wiP@NHERTG R o2 B utes anc fitered. The cake
{Kraus and Notze,

Federal Institute

tor Materials

Research and

Testing, Berlin,

Germany, (1999)1
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1003061WI-Odes

mettrylvOnistaxin

romEm e was oweraltized

pgtoniniioiiagie LW = 011/ O W) 6 {1 -Ymwiiosta
(dirnethylaminu)~1<(4—hydroH@|)e§a:*foB(fn)@dg menohydrate.

{06269 These examples provide various exemplary methods of synthesis of (=)-0-
desmethylveniafaxine. Alte% &m&t V@nla thylventafaxine will be

apparent to those of skill in the art.

6.3 EXAMPLE 2 Dj IMAT i A4 SPECIFICITY
{00276] Several mett;ﬁﬁml;é iﬁﬁémﬁ Eﬂ@ jo!ency and specificity of the

compounds of this inventicri 7 nrewewas See, e.g., Haskins, .. T. of al. Euro.
J. Pharmacol, 115:138-146 (1985). In some embodiments, methods that have been found
particulanly useful are disckﬁ{ Qmaf@ al. Biochem. Pharmacol. 35:4483-4497 (1986)

and Muth, E. A. etal. Drug Dé_‘i%qfc’)??t -2ﬁ1 - 1891), both of which are incorporated
, g

herein by reference.

6.3.1 Recm()ie 1 The

00271] Detenninaﬁmahbiﬁ{lgNem{is of this invention preferably is
performed by the methods disciosed by Muth et al., and using the protocols summarized in U.S.
Patent Nos. 6,342,533 B1, e{@ym E@fnd 6,911,479 B2,

{00272] The tissue b o g a} gs:@i:é m m except cerebellum
{histamine-1 and opiate bin oﬁ (a3 et g, monoamine uptake);
and striatum (dopamine-2 axérﬁaf-a%"e[e f@ti bls@),

6.3.2 Synmg} Lpalkq?
{00273} These studies may se pefformed using the modnﬂed methodology of Wood, M.

D., and Wyllie, M. G. J. Neua@@@f @Bﬁe described in Muth ef al. Biochem.
Pharmacol, 35:4493-4497 (1 Bneﬂi ell is p) g om fresh rat brain tissue by
sucrose density gradient cet n jarof! ptake studies, all components

are dissolved in the followmgfarﬂ ?-d Hé@n rgl E@M MgCly, 2.6 mM CaCly, 10
Tris,

mM glucose, 1 mM ascorbic acid, 20 mi pH 7.4, gassed with O, for 30 min prior to use.

Various concentrations of tedf t}@a@@fﬂtﬂab&ﬂg oM PHidopamine or 0.1 pM

PHinorepinephrine (130,000 d?&f\]b M M [“C]seroionm (7,500 dpm#ube) in 0.9 m!
i

PCE/US2008/002379

buffer for 5 min at 37 °C. On reparatson is added to each tube

and incubated for a further 4 aﬁé ghe reacﬁon is then terminated by the addition of 2.5
mi buffer, after which the m« Linder vacuum using celulose acetate filters (0.45

uncappad,, rate a
PtOr enamotir at
ambient
temperature. After
three days. the
ichamoor

LAL-2932341v1



OF 'THE DRODH/
ORIDEDO 0.13.1
o Crystallization
UM pore size). The filters in ingiat umgr, and the resuits are
expressed as pioles upmm%m 5‘3-@-;3§ake inhibition are
calculated by linear regresm' [tﬂytlo{ 'e’ldﬂ)a i ] vs. log [concendration of
test drugl. fﬂxﬁkf
s EWas crystallized
3. of P Hyp

100274} Reversal of&@pil@-@&mydoﬂ&yﬁ Jyale CF-1 mice (20-25 g., Charles
River) may be performed agegrging to an a aptati j;h ethgd of Askew, B, Life Sci, 1.725-
730 (1863). Test compouantIe soRfblliz ;19132-5 Tweenso® in water, are then

administered i.p, at several aégmmhyf\v@ﬁﬂeafau had been treated 18 hr

previously with 45.0 mglkg reserpine s.c. A vehicle control group is run simultaneously with drug
groups. Test compounds, JEREH B reserpine are administered at a volume of 0.01 mifg.
Reserpine is solubilized by t{e iﬁm ﬁa small amount fappreximately 4 drops) of

il ST 1

concentrated acetic acid an e&g&e Vtg addition of distilled water,
Rectal temperatures are reccidagtaxm%ﬁrﬁ,agnems thermistor probe at a depth of
2 cm. Measurements are taken T afier reserpine pretreatment and at hourly intervals for 3 hr
following administration of qr af:edr vehicle.

106275} Rectal temperatures for aﬂie periodf are subjected to a two-way analysis of

variance for repeated measamgr ng Qs compatison to control values to
determine the minimum eﬁegvéﬁ Hﬁﬁrsnﬁgonirbrrieﬁ'ne-induced hypothermia,
6.3.4 Indurtiv‘ Pag B ggﬁﬁrg}? nsitivity
{80276) Suitabie rats are male perI- awley rats (250-300 g, Charles River) which
should be maintained in confmmi R@{w' me*:’as o attenuate the
diurnal fluctuation in beta-adrenergic receptor density jn the pineaj gland and to maintain a
consistent supersensitive reﬁgehsaempel&isg , J. A, et al. Soc, Neurosei.
Abstract 10:261 (1984)). Aﬁﬁtgméq;s ight exposure, the rats are then injected
twice daily with either saline it ( i.p.) for § days (total of 9 injections).
Another group of rats should]efed me tﬂcsm@ﬂ:ét days foliowed by a single

injection of test compound (10 mg/kg L.p.) on the day. One hour following the final injection of
test compound or saline, and e in| ertnr %o rbic acid {conirols), or

)
PAURARG of1 (01 11| o st
cyclic AMP levels in pineal gl(&dgﬁ:nfﬁ‘ré\gm.ebthylw Pharmacol. 19:187-193
eniefaxipe in 0.5
mL Isopmpanoi
using Sallinice,
The sample was
prepared in
traram vial.
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intronstis stirrer
ant at 300 rpm
WO 20608/103461 Ab er a d ay, h e PCT/US2008/002379

(1981)). Pineatl glands are &Wéamom lﬁ gy ice within 30 seconds to minimize any
post-decapitation increase 4 il -

[60277] Prior to radidtewmedvﬂ;r in@m glands are placed in 1 ml of ice-

cold 2.5% perchiosic acid and sonicated for app ds. The i is then
centrifuged at 49.000 g for Ba:né 5 al hHSsultmg supernatant fiuid is removed,

neutralized with excess Cal for 10 min at 4 °C. The cAMP
content of the neutratized eﬁhﬁ%ﬁmg E dard radioimmunoassay using
125-labeled antigen and a r'dre«:dar as Boston, Mass.; Steiner, A. L.
et al, J. Biol. Chem. 247:1108-1113 (1872)). All shouid be in

dupiicate and compared to tth@d RN cﬂ@ﬁ\dy&{@lﬁ 2.5% perchloric acid
solution that had been neutr hzed with mo LH re xpresSJj as pmol cAMP/pineal,
and statistical analyses are ﬁi equent Student-
Newman-Keuls tests. et

635 S‘"*’j“@""d‘e%ﬂ‘ivrbylverl

[00278] The firing rate of individual neurons of thedocus coeruleus (LC) of dorsal raphe

nucleus (OR) in the CthYaFaif&Xlkﬁ& d@ga]gépared using single-barreled glass
micro-electrodes as prevnout:}eascnbed in L &IFNS ﬁ] T. et al. Eur, J. Pharmacol. 115:138-
146 (1985). Using the stere! Q rgnd Kiippel, R. A. The rat brain:

A sterpotaxic atlas of the farim m FSQ alﬁmore' Williams and
Wilkins (1863), the electrod€ fips shoul owered Via a hydraulic microdrive from a point 1.00
mm above the locus coemle\u]s (&mﬁa @ cfiE] u@rfura( iine and 1.03 mm taterat to

midiine). Drugs are administered L.V, throl EE ateral tall vem cannula. Only one cell should be
studied in each rat in order & eh@ refST m

64 EXAMPLES(oangm“}ethylver
66279} The pharmamalﬂﬁoéiomfﬁit '@ﬂ(ion may be administered in a

variety of ways, including oral

6.4.1 Hard& @ ggsule satggF;!:erSe
{00280] The ingr’edierp F@@@@*ijﬁ'Qnab@venaceuﬁcai compositions of

O 71l Y7 To Vel IS
s :ﬁ:’iﬁi":&fii?i.z ‘ MW?’CL‘?'“@? o ing st ey o
soon as,X-ray
powder dirt-rates
o and NMIS
spectroscopy,
accord:0g to the
analytical




refinements were
all carried out
WO 2008/103461 H
using the
methods well known in the m m rI isnces, 16th or 18th
Edittons, each incorporate: Qé \Zarg ih Other doses may be
prepared by altering the fill ?himf ges y c*w the capsule size to suit. Any of
the stable hard gelatin capsule fon-nulatlons above may be formed.

PCT/US2008/002379

6.42 Compressed Tahlet Dosa e Fo.n;w
{00282) The ingredi p ;t lopras of the pharmaceutical compositions

of the invention may be fouﬁ‘ é}ﬁ nt“gf @ t 048 B1and 6,611,479
. Fame"ftsgration

{66283} The active iaﬂielt ifiﬂa{v@@% kuiiable sieve and blended with the
excipients uniit a uniform blend is formed. The dry blend is screened and blended with the

magnesiumn stearate. The E@fWQMSn W&E@i into tablets of desired
shape and size. Tablets o:an a gth: ﬁ déy altering the ratio of the active
ingredient to the excipient(: ’é I ﬁejﬁ
oss_ s INALERAINT
(v—B645A% 30 my
\v ~ mdkca| Jcapsule
[E¥en 34 120.66
desmemv‘AN’& |06g

hydrochlcnde

{_monohydr

Micracryst: ~ LA 19.02
celluiose {Avi

| PH10Z) fﬁA 2003)0[ The

taciose, Anﬁ drous 160,16 7 103.40

é@%@@ﬁfﬁ gr’fj’ﬂp WG
OI(I
oas acdWOMELAMLAPN EA
[06284] Several Del fo, ons bgye by ined. It was found the
(SHgLATL: v: Yo

addition of more Methocel

manufactured using the fonB![ lelm é::m Dluron g, e
Madison, WI,

USA), An

en-turas;al aloSer

Plan corrosion

was Nodded

using SAOABS
(Blessing. Acta

APys)., A51:33

I m PN S PN =l
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Space groupC.2
Unit col:
dimensionsa e
30.006¢3)Ab =

[ Ala 80.5
Sure (4L, —=2i42
)

WG 2008/103461 PCT/US2008/002379

\.[L
ingredients
Premix 687 00 5571 oo 687.00
Methocel KM CR ancifz 605 121.00
Mag. Stearate O FopZ Ty 700 .00
Tablet weight ,,-.z%.g N ATrkEy 876.00 j
(S e

6.5

. s
651 cm@@aﬁlmentl 944
[00285] (-0~ desmatg ﬁ@gpf n orm A of the HCI salt of (=)-O-
desmethylvenlafaxine. Th =-O-agsmethyivenlataxine was prepared according to
Exampie 1. Form A of the }O We@fﬁngwas prepared from Form B of

{~)-O-desmethyiventafaxine HC! gal. descnbid biwé according o the foliowing procedure: A

3.08 gram sampie of (w)-O-J {form B) was placed in a 70

X 50 mm crystallization dism’rb:tei é_ AtQ "/@éﬁocﬁd s. The sampie was then dried
under vacuum at ambient terfip 2 3

{60286] The Form A dratan of the HCI salt of (~)-O- desmethyivenlafaxine prepared
according to the procedure above was ¢ i by an; zmcal techni ing thermal

gravimetric analysis, dlffererwslrer@tall@ﬂtz }(3 \t@ diffraction, moisture
sorption, infrared spectrosco; p ing to the ytical p
described supra. 2(2 . g‘?ﬁi I n GeX

6.5, lragg@cgs Aray Qﬁ:@t’l@ of Form &

[06287) Crystals of Form 7)81&31% 07 J-O-desmethyiventafaxine suitable for
single crystal X-ray di iof were prep: isolvent techniques from a water/2-

methy! tetrahydrofuran sulveR@ﬁ(}ﬂ@%r X-ray diffraction analysis was performed
mecaity s anones DU N LDt s o s
Indepengdent

reflection2063

IR(Int) a 00413)
Compotemass to

veteo 44.57'97.1

81
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Absorption
correctionSear-e
mpirical from
eauon iscors, oo S NG L o NI o ™
{Otwinowski and Minor, M zmiW:SDT (1997)). An empirical absorption correction

was applied, cbtained using SCALEPACK (O i i and Minor, nzymol. 276: 307

(1997)). The structure wasEE @RISR ISGIONBIFDD Bura et ar, . anpt, cryst.
36:1103 (2003)), and refinements were pe: INUX PC using SHELX97 (Sheldrick,
University of Gotiingen, Gegaramd;).ﬁgm;anﬁguraﬁon of the (—)-O-
desmethylveniafaxine molegéﬁjjdém RaAormation from ihe structure solution of
another crystat form (Form +, deScribed Delow) obtained using the same (<)-O-
desmethylveniafaxine stanim'eih G@ F’@‘HEM'&W parameter details are

shown I Table |.

00288} An ORTEP Xaml@ a@tgﬁﬂkl S singie crystat structure
Byl |1 = 11 < W R
shown in the drawing contaipegtf-aqﬁ{@yivemafaxine cation, one chioride anion and
T oararnaters2063/

2(270

Goodness-odfit

on F21.060 Rinal

R Indies

9.2sivareffilRI =

0.0518,1052 -0

1361 R indices

(all data)RI =

0.0800. vR2

0.1671 Absolute

structurg.

carammer0.01(4)

Largest dit peak

and sole0.464

and -0.545 6.A:3

(00316)4

1 ", .

WO 2008/103461 PCT/US2008/602379
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1003Th159-0-aer
enethelveniafaxin
WO 2008/103461 e W as arystakz e d PCTIS2068/802379
[00289] Table . Ci Cpliecligd P ers for Form A of the HC salt
of (—)-O-desr\'nett‘ayivenlafa:ﬁ%mlgtjci’?itiI L c@’f t‘Fir@
ICl salt of (-)-05,, ..o

formula
formuta weight
coare gt ceernelhylvenédew.
Unit cell dimensions &=8.7797(2) ﬁ; a=90°,
b =9.2896(4) A; B=90°
e n e " ©=27,6486(15) A; vy = 90°.

Vol \1.36(13) A®
- H-0-desmethyl0€
osic, g o™ . .

ek Olafaxine weeggexosxoo
radiation (waveiength, A ) Mo K, (0.71073)

monochromator p re p are d 83‘2}2%

linear abs coef, mm™* X

absorption correction appli empirical®
fransmission factors: min, ﬁacco rd | n g tO 0.918, 0.892
diffractometer Nonius Kappa CCD

ok Irange Examp|e l. Fofarg?527211m 11 -331034
icity, d 0.
rograms vees was preparedgsam
Foos 88.0
:’E;g[g;?{gu?)«o,oooop)zu gtggmrei@ﬁg!% n 91?29
o’ d - 1
unique cate. ambient 2273
Ring

155
data used in refinement 7]
cutoff used in R-factor calcuit@rl;n pe ratu re ﬁ?‘g{syma(ﬁz)
data with />2.0sigma(f) 2018

naumber of variables 2
fargest shift/esd in final cycle 0

08
. . 00
R 2-rnethybiteiraflya
goodness of fit

1.225
absolute structure determinalfc@fu ren. T h @ Fiack parameter { 0.1(2))
[002986) A simulated '\Y§ pﬂ]’.p i i n was generated for Cu radiation using
A was

PowderCell 2.3 (Kraus and e, Feceral institute for Materials Research and Testing, Berlin,
Germany, (1999)) with the atﬁpe &ree@ yvp, and unit cell parameters from the
single crystal data of Form A; see FIG., 8. The EQrn A éxpariment X-ray powder diffraction
pattem matched the patiern <G kngem x Q) siiraction data. Stight shits

Rabmpoeliony 1111114181111 =17 '
ofuran t9.35.75

mg of Form A of

Ine HCI salt of
im-0-desmelnylve

nlarafrne A 20 mu
solothalion Nei

LAL-2932341v1



6,18LE 17:
PREMARAT 4

WO 2008/163461 AH D PCT/US2008/002379

singte crystal data which wmmmz ml powder pattern was
i at ambient oliectilg 023 al ure is typicaily used in singie
crystal analysis to improve tehg tyifi@F\%M O F A

6.6 SNERIZATION OF FORM B
RETHYLVENLAFAXINE
6.6.1 CWHII]S(IOH
{66291} (=) O-desm cvysta(h ad B of the HCI salt of (~)-O-
desmethylventafaxine. («)-O mﬁne pﬁIare according to Example 1. 5.07
g of the HC! salt of (~}-O- de414"ylv Ived in 400 ml. of tetrat at40

°C. The solution was cooled to 25°Cand 1 HCHin vt ether was added. The
mixiure was cooled fo 0 °C alﬁthrg N!fgj:ﬁ Qy M g‘mh of THF and dried in
vacuo at ambient tempemtu& YEFAXTN Pf 1-(2-(dimethylamino)-1-(4-
hydroxyphenyhethyl) cycioh: achlodd

6.6.2 Char@tejnﬁﬂl P re para‘tl o n
[e0292] The Form 8 @@@’3241‘1’% @f-d@gethylvenlafaxine prepared

according to the procedure above wi cha ctenzed ty techmques such as X-ray powder

TQ)eS‘ roisture sarption,
infrared spectroscopy and Rwé é c‘vvu@ll &F e,d» 55 ical p

described above.

6.7 EXAMPLE eaegsaa[m @ nw§ACTERIZAT!ON OF FORM C

OF THE HYQROCHLOR -Q-DES) YLVENLAFAXINE

diffraction, differential scann

6.7.1 Crystallization
{66293} {~)-O-Desm eniafaxine was crystatlized as Form C of the HC! salt of (—)-O-

desmethylvenlafaxine, (~)- i rding to Exampie 1.
0.18 g of (—)-O- desmethylv;@&:ny cd ﬁﬁmml drochlorlc acid were
mixed at 80 °C for 1 h. The fax)ﬂefe 4 Af'&fed and washed with ethyl acetate.
The solid was dried in vacuo at ambient temperature to yieid 0.22 g of 1-(2-(dimethylamino}-1-

(-hydromphenyetny ove Bl @OBISS OlUTION
mite Il:Sisal) of
(-1-0-
gesrnethylveiniefa
vine wee
prepared, filtered
end frozen. The
sampae was then
placed under

LAL293234)v]



Ins tir_aul API:
46-0-Desmetnyko
WO 2008/103461 ) m | efaxi n e H C I PCT/US2008/002379
s72 cnl2@EM.AB00 Avioel
{80294} The Form O—ED 5‘ 5HCI salt of (-}-O-desmethyivenlafaxine prepared
according to the procedurg’ Q §Qara terized by fechniques such as X-ray powder
diffraction, differential scanpewa@@aztr @2 8alys«s moisture sorption,

infrared spectroscopy and Raman 5| ecirSnsco acgording o the analytical parameters
6 Sola

described above. 8 tl O n

65 el @aRISBL dEIMJARACTERIZAﬂoN OF FORM D

OF THE HYDROCHLORIDE SALY OF (-)-0-DESMETHYLVENLAFAXINE
681 cwga@QﬂUiaron

{0025} -0 desm}ﬂgr@@ne@&_ g@) HEHIA D of the HC) sait of (-)-0-

desmethylvenlaiaxme (=)0 esmei)ﬁenlafaxlnawas :7 according to Example 1. Form
A (42.8 mg) of (—)-O-desmy aalaf xmr Q:I]QJX. described in Example 4, was

weighed infe 2 vial, and 0. i[j:] mﬂéﬁiﬁWas sonicated, and became very
thick. The solids were iso! e sample was air dried in a hood.
After a day of drying, the sa@%@&f”&t@@m gwd;txons for four days, at which point

the XRPD analysis was performed.

Methocal KAM

6.8.2 Characterization

{6029¢6) The Form DG 6’0)“5 Hll lilfg)-oﬂesmefnylven!afaxine prepared
according to the procedure m Ifl mﬁ r:h as X-ray powder
diffraction, differential scan rﬁ § alysis, according to the

analytical parameters descremm d | me nt A P |

N
o

51 ovabded to a hlgh
{06297] (=)-0-Desm mﬁﬁ )ﬁfﬁj ?rn E of the HCI salt of (-}-O-
desmethyiveniafaxine. (—)-Of )r/nvgls wal pgg it according to Example 1. 0.35

mL of 37 wi% agueous hydraﬁdacb:i ﬁ’d’ed’ g of (-)-O-desmethylveniafaxine in 25

ml. of methanol. The resulting solution was stirred at 25 °C for 20 minutes. The

methanalfhydrochioric acid Q.r 4&fly¢e$ud‘r&f®a$@f methyi-tert butyl ether at

25 °C. Following the addition of the methanol drochlonw; solution the mixture was stired

at 25 °C for 2 hours and the an d washed with 20 mlL of

added d,gop-W|se
with the 13011
shear process
operalng. The wet
granubsbon was
removed from the

LAL-2932341v1



API'
1-)-(30esinetylven
TOREEE |ataxine HCI :arm

MTBE. The solid was air drigd at m4tmjﬁﬁ il .4 g of Form E of 1-(2-
imethylami foride.

602 ChJHQZauﬁZO Surdas
[80298] The Form £ mmf@WWethylvenlafaxlne prepared

according to the procedure above wi characterlzed by technigues such as X-ray powder

diffraction, differential scanth (Be ml &u:sg)/sns, muoisture sorption,
infrared spectroscopy and m spgtﬁ ﬁ/ 46’6 g-Ie 875éalyﬁcal parameters

described above.

2
6.16 EXAMPLE SM;E.@QLemb CHARACTERIZATION OF FORM F OF

THE HCL SALE OF ()0l £ VENL AFAXINE

PCT/US2008/002379

6.10.1 Crystallization
{00299) Form A of the HCI salt of (~)-O-desmethyivenlafaxine (19.47 mg) was weighed
into a vial, and 3 mi. of ethyl acetate was added. Soiids remained after sonication. The sample
was placed on a hot plate set at 75 °C, and stirred using a magnetic stirrer set at 350 rpm, After
approximately 2.5 hours of stirring at 75 °C, the sampie was syringe filtered info a warm, i-dram
vial. (Prior to filtering, the filter, syringe, and vial were warmed on the hot plate with the sampie.)
The sample was capped, set on the bench top, and allowed to cool {o ambient temperature. The
sample was vacuum filtered and analyzed as Form F.

6.10.2 Characterization
00300} The Form F crystal form of the HCI salt of (~)-O-desmethylvenlafaxine prepared
according to the procedure above was characterized by techniques such as X-ray powder
diffraction, differential scanning calorimetry, thermat gravimetric analysis, moisture sorption,
infrared spectroscopy and Raman sp PY. ing io the ytical p

described above.

6.16.2.1 Single crystai X-ray diffraction data of Form F
[o8301] Crystals of Form F of the HCI salf of (-)-O-desmethylvenlafaxine suitable for
single crystal X-ray diffraction were prepared by a vapor diffusion technique. Three milliliters of 2-
butanone were added to 7,71 mg of Form A, obtained as described above. Not alf of the solids
dissolved. The sample was filtered into a 1 dram vial, The vial was placed into a 20 mL
scintillation vial containing toluene. The larger vial was then capped, and the sample was
aflowed fo equilibrate. Single crystals of Form F were isolated, and the structure was solved.

- 80 -
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50 mo tablet

[reredienl
WO 2008/103461 O H PCT/US2608/002379
riente 1105
[60302] Single-cvym m is was performed using a Bruker D8 APEX
il GCD sealed tube diffractomet T ior (A = 1.54178 A). Data coliection, indexing
and initial cell refinements am{teﬂng the software APEX H (Bruker AXS, Inc.,

Madison, Wi, USA, (2005)). Frame integration apd final cell reﬁrgents were done using the

software SAINT (v. 6.45A, m@ﬂa@o@disK 03)). The space group was
determined by the program {BHIELX - ruker AXS, Inc., Madison, Wi, USA},
An empirical absorption ooeri n 2;@132?0/5«88 (Blessing, Acta Cryst, A51:33
(1985)). The structure was'iEloTafir% %?Osing SHELXS-97 (Sheldrick, University of
Gattingen, Germany, (1997)}. Refinements were performed on a PC using SHELXTL (v. 6.12,
Bruker AXS, inc., Madisan, Wi, USA). The absolute configuration of the (~)-O-
desmethylvenlafaxine was d by assessing the Flack factor (Flack and
Bemardinelii, Acta Cryst., A5S: 908 (1889), and J. Appl. Cryst., 33:1143 (2000)). Data collection
and structure parameter details are shown in Table 2.

{60303} An ORTEP drawing of the asymmetric unit from the single crystal structure
solution of the Form F crystat form of the HCi salt of (—)-O-desmethylvenlafaxine is shown in FIG,
37 (ORTEP-3 for Windows, v. 1.05. Farrugia, J. Appl. Cryst., 30:565 (1897)). The asymmetric
unit shown in the drawing ins one (-)-O- ine cation, one chloride anion

and one water of hydration.

- 81
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WO 2008/103461 O / L 5 n al P r e rn k PCT/U82008/002379
{00304] Table 2. C)Z?Ta Od Data Collection Parameters for Form F of the HC salt
of {(=)-O-desmainylveniafa; N "

Empirical formuta
formuta weight
Temperature
Wavelength

Crystai system
Space group

Unit cell dimensions

Volume
z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data coliection
Index ranges

Reflections coliected
Independent reflections
Completeness to theta = 65.77°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-ot-fit on F2

Final R indices [I>2sigma(f}

R indices (all data)

Absolute structure parameter

Methocelik1n1.1
OR 27055505

Prlagnesigm:
&aerateard

Maneclinic

879.95(4) A3
2

1.200 Mgim?

1.996 mm-1

344

0.43 x 0.25 X 0.18 mm®

8.07 t0 65.77°.

“10<=h<=10, B<=k<=6, -16<=l<=15
3464
1722 [R(int) =0.0131])

761 %

Sermi-empirical from equivalents
0.7152 and 0.4807

Full-matrix least-squares on F2
1722/ 11194

1.034

R1 = 0.0265, wR2 = 0.0714

Rt = 0.0268, wR2 = 0.0716
0.034(13)

Largest diff. peak and hole 0.128 and -0.185 e A3

d for Cu radiation using

[66305] A simulated X-ray powder dii \ pattern was
PowderCell 2.3 {Kraus and Nolze, Federal Institute for Materiats Research and Testing, Berlin,
Germany, (1899)) and the atomic coordinates, space group, and unit cell parameters from the
single crystal data of Form F; see FIG. 33. The Form F experimental X-ray powder diffraction
pattern matched the pattern simutated from the single crystal X-ray diffraction data. Differences
in intensities may have resulted from preferred orientation. Preferred orientation is the tendency
for crystais, usually plates or needles, to align in & non-random manner. Preferred orientation
affects peak intensities in X-ray powder diffraction patterns. Slight shifts in peak location may
have resulted from experimental temperature differences: the experimental powder pattern was
collected at ambient temperature, while the single crystal data was collected at 173 K. Certain

-82-
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Total 000.0 1SO
mg cable:
WO 2008/103461 5 l 0 (0 7 1 3 r) PCT/US2008/002379
Form F samples which werg.j ﬁ ygieal mixtt ith Form A exhibited peaks
characteristic of Form A in QJ mmM imﬁiz;t present in the simulated Form F

XRPD pattern, Premix 331.0

6.11 EXAMPLE D CHARACTERIZATION OF FORM G
QF THE H BESMETHYLVENLAFAXINE
a1 coi@IRALE
{00306 {=)-O- afaxine was er ized as Form G of the HCi salt of (~-O-
desmett i {-)-O-~desmett ine was prepared according to Example 1. The

Form A crysta form of (-=)-O-desmethylveniafaxine (31,50 mg), prepared according to Example

4, was ptaced into a 20 mL. scintillation vial, which was placed, uncapped, into a P,0s chamber at
ambient temperature. After three days, the chamber containing the sample was placed into 2 70
°C oven. Analysis performed ten days after the sample was placed in the oven indicated that the

sampie was Form G.

6.11.2 Characterization

{06367] The Form G crystal form of the HCI salt of (-)-O-desmethylveniafaxine prepared
according to the procedure above was characterized by techniques such as X-ray powder
on, di tat scarining i y, thermal i ic analysis and moisture sorption,

according to the analytical parameters described above,

6.12  EXAMPLE 11: CRYSTALLIZATION AND CHARACTERIZATION OF FORM H
OF THE HYDROCHL ORIDE SALT OF (~)-0-DESMETHYLVENL AFAXINE

6.12.1 Crystallization
{00308) {=)-0: Y ine was or as Form H of the HCI salt of (<)-0-
d ' ine. {~)-O- retr ine was prepared according to Example 1. Form
H was prepared by slurring Form A of the HC salt of {-)-O-desmethylveniafaxine in acetone on a
hot plate set at 55 °C. The samples were stirred in half dram vials on the hot plate using a
magnetic stirrer set at 300 rpm. In each case, 0.5 mL of acetone was used. One sample
contained 42.13 mg of the HCI salt of (-)-O-desmethylveniafaxine, and was siurried for three
days prior to isoation of Form H. A second sample was filiered after one day, and contained
48.13 mg of the HCI salt of (~)-O-desmethylveniafaxine. A third sample, siurried for an
unispecified time, contained 41.91 mg of the HCI salt of {=)-O-desmethyiventafaxine. The sofids
thus obtained were characterized as the Form crystal form of the HCI salf of (~)-O-

desmethylveniafaxine.

- 83
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6.12.2 Ch H
{06369} The Form jgyzgl%mt%g §Cpsa|§(Fof) (—Ql»—rc.lg thylvenlafaxine prepared
according o the procedureaﬂq Fwe Fh%@@e&ﬂ@]\ANuch as X-ray powder

diffraction, differential scanning cEIo[imetry and thermal gravimetric analysis, sccording fo the

analytical parameters destau atl O n e an

613 EXAMPLE Qa;eﬂtuz;mon AND CHARACTERIZATION OF FORM |
F THE HYDROCHLORIDE SALT OF (~1-0DESMETHYLVENLAF AXINE
6.13.1 Cryg'ﬂgziolnre I ne CI ”e
1003160} (-)-Oﬂesmpﬁlv$l*ﬂnet‘p@é¥@@){@ﬂn 1 af the HCI salt of (-0~

desmethylveniafaxine. (-)-O-desme; hylventafai'f was prepared according to Example 1. Form
i was precipitated from isc;Q;l;e(. as prepared by dissolving 46.01 mg of Form

A of the HCl salt of (w)-o—djrii:wmﬁr’eaféw isbyanol using sonication. The
sample was prepared in a 1-dral ai, IPrecipitation was obsered after approximately 10-15
minutes. The solids were ife*efemeﬁasrveifecond sample was prepared using
the procedure described for the first Empie, except %as g of Form A of the HC! salt of
{0 il Qa“ J‘r](achl a second sample was observed
after approximately ten minytes. Foliowing synthesis, solids were isolated and characterized as
the Form | crystal form of thbjel ammﬁnmgé niafaxine,

sz uROIQOL appliostion
{00311] The Form | m?e ogpee‘h e-&iﬁ%ﬁethylvenlafaxine prepared

aceording fo the procedure above was characterized by techr‘ques such as X-ray powder

diffraction, differential scanrwad'inlmhvldﬁa/ yn'c analysis, according to the
analytical parameters descﬁbeddwve.
IndiCated to be
£ i)

a
6,14 EXAMPLE 13: CR 2

ATIC ACTERIZATION OF FORM J
i[3iX51s METHYLVENLAFAXINE
o1 erepgefarence
[80312] (=)-O-d i as Form J of the HC salt of (-}-O-

y Was of i
desmethylvenlafaxine, (—)-Mh}@uxgilvemeepared according to Example 1. Form
J of the HCI salt of (-)-O-desmethyiveniaiax prepared by siurring Form A in acetonitrile
for approximately one day orﬁﬁéﬁ thc, Form A of the HCI sait of (-)-O-
desmethyiveniafaxine (43.6¢ rvfﬁe o vial, and 0.5 mL of acetonitrile was
added. Solids remained aﬂjrzzxgon. The sgnpbggirred on the hot plate using a
aeon (litho/fired a
some detail by
way of illirearibion
and eXamole for
purposes of

Crafty O'
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which essay ins
water, and which
WO 2008/103461 h as alt x_ra
magnetic stirrer set at 300 pm. Aﬂe day. the-s d. The solids thus obtained
were characterized as the ﬁ ﬁaﬁfﬁg ~§«deamethylvenlafuxme
6142 cmgaeuzgm s
{08313] The Form Jer@mvpr Ilsm gt of (-)}-O-desmethylveniafaxine prepared

according to the o above wa! such as X-ray powder

diffraction, and NMR specla@p{x@mambél parameters described above.
About 0.2 moie of aoetomtr le of g‘mi (~yO-desmethyiveniafaxine was
present ina Form J sampl $CODY.

6,15 EXAMPLE a%‘z&‘azglozﬁb CHARACTERIZATION OF FORM K

QF THE HY] LORIDE SALT OF (- HYLVENLAFAXINE,

PCT/US2008/002379

6,151 Cryslalhzatlon

160314 -0-desm@FvGlAHL Ly AMARE QIR o he 1oy ssie of (-)-0-

desmethyiventafaxine. {-) iﬁi \ﬁ éﬁfgg pared according to Example 1. Form
K of the HCI salt of (—)-O-d % ‘ﬁi ed from a vapor diffusion experiment

using ethanol as the solvenSll P e sample was prepared by
adding 0.3 mL of ethanel to 22.20 f Form A of the HCI salt of (~}-O-desmethyiveniafaxine.
The sample dissoived and »{aslf‘ f ,1-dram vial. The vial was placed info a 20 mL

scintillation viat containing szla 1a hsr\ < and the sample was
allowed to equilibrate. Smgjcgs 7921( -rmﬁlia\em The crystals thus
obtained were characterize 3 K f the HCI sait of (<)-O-
desmethylventafaxine. ?? 98 zygrﬁ’é’
6.15.2 Charac[s){z§r£na'l form Of
[B0315] The Form K @I;a[mmlt@@lllsa]_ 2 )<?-qesmethylven(afaxine prepared
according to the procedure characteﬁ hp‘fues such as X-ray powder
diffraction, and singie-crystaﬁgy Srﬁc (z 0 e jcal ibed
above.
520. 5.The crystal
6. 15 !jﬁ!eg)'%ﬁ ‘ a:ion data of Form K
[00316] Crystals of Form K of t! Cl salt ?) O~ desméhylvenlafaxyne suitable for

single crystal X-ray dlffracho"N*q A/ g/)he-Feh@Je described above. Single-crystai
X-ray diffraction analysis was perforred using # Bruker DB APEX It CCD sealed tube
diffractometer with Cu Ko racllrtlg( AaIQ Data collection, indexing and initial cell

hydrechi.
cpproximately one
toone. 5. The
crystal form of
claim 5,,wisceoiis
thetelOOOl ofn

‘.~
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comprising a
weight loss of
between about
(2000, Frme esraton 040 I DO T e o
8.454, Bruker AXS, Inc., Micatﬂgutﬁwl) m aggmup was determ{r.xéd by the

program XPREP (SHELXTL v. 6.12, Bruker AXS, Inc., W, USA). An
absorption correction was 2 I‘Ehag 9. Acta Cryst., A51:33 (1995)). The

structure was solved by direct rgethods using SHELXS-97 (Sheldrigk, University of Gottingen,
Germany, (1987)). Reﬁnen“ﬂmmeﬂu rrgQﬁaTL {v. 8.12, Bruker AXS,
inc., Madison, Wi, USA). T it i f {~)-O-desmethylveniafaxine molecute
was deduced by assessing $ﬁ§m§r2§a¢: ardinell, Acfa Cryst., AB5:908
(1999), and J. App!. Cryst, ab@ﬂ@)ﬂ_@@l’le@\_ FPEucture parameter details are

shown in Table 3.

00317 The complelEAVELAL L0500 Qi e coystor st of Form
sty o s AL o o ML TR o e Pt oo
termed a partial ethanol sohfhe Welght iOSS i_s

alma, 5.6%. 9.The

crystal form of

claim 1, which

has a diffeiential

scanning

calorimemy

thennograns

comprising an

endothenm with

an onset

temperiaure of

betweer .about

50C and about

1256C. 10Tee

cannier amen of

claim 9, wherein

tac underarm has

——

WO 2008/103461 PCT/US2008/602379
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OH which
coleastci one
solvent selected
ig?f;z}_desme;j:j:j;; 6 Draﬁ aTgbsﬁ?]Wmmeters for Fomm K of the HCi salt

Empir{;:al foyrék:la alCOhOI \%@;&M@L@)
Fomded and whi¢ihas an

WG 2008/103461 PCT/US2608/002379

Wavelengih 154178 A
Crystal system Monoclinic
Space group X‘ ray c2
Unit cell dimensions . a = 30.056(3) A; a=90°.
pm d |ffraeitm A B = 134.502(4)".
©=21.208(4) A; ¥ =90°,
Vol 7.7(8) A3
Zc:urrle paHemgm (8)

gzm:;"w’ée"’, compri%i{%ﬁd:jﬁ?eak:
Crystl sico at approximatelys

Theta range for data collection 7.37 t0 44,67°.

Index ranges 6 O, 15 ‘;“1‘9-.‘ﬂf=,k<=7~ “18<=i<m1g

Refiections collected

Independent reflections 3ARANL) = 3
Completeness to theta = 44&[ d 2 O _%61 M . 108 .
Absorption correction Semi-empirical from equivalents
Max. and min. transmission %tﬁlﬂi@fﬂ

Refinement method T h ecr l-riTetrix Feas! -squ§res onF2
Data / restraints / parameter; H n,i(gl 1378

Goodness-of-fit on F2 bf C | al k 2 .

Final R indices [1>2sigmall)] R1 =0.0518 wR2 = 0.1391

R indices (all data) Where|r§1§ @Jo, wR2 = 0.1571
.0T(4

Absolute structure parameter

Largest diff. peak and hole com b | nga and -0.545 e A-3

[00319] A simulated @ng:ier:ﬁﬁg:l w ag generated for Cu radiation using
PowderCelt 2.3 (Kraus and \ it 'ﬁr iafs Research and Testing, Berlin,
Germany (1999)) and the atca.ircoochﬁ saﬁﬂuwatlrmn parameters from the

single crystal data of Form K see FIG, 50. The Form K experimental X-ray powder diffraction

patter matched the pattern {BH{BE WP @ I biaction data. Differences
o s o o Do A DD AT o s
collected at ambient temperaﬁrf, \f}ﬂfée ﬁf%’&tﬁfﬁsﬁrﬁmd at 173 K.

by weight 19. lila

crystal ferm of

claim IX which

has a thermal

gram imerric
analysis
ihermogram

LA2932341v1



OH which
contadilore coin
pri sr.]g peals

6.16 EXAMPLE 15; CRYS
OF ThE HYdHIER

s161 o=ty 4 and 19
1683261 {30 i g G ized as Form L of the HCI salt of (=)-0-
desmethylveniafaxine. (—)—8%85mylv12ine ahaepared according to Example 1. Form
L. was prepared from a proi ient aiqre in 2-methyl-tetrahydrofuran. The
sample was prepared by aﬁiaaié mellw%furan to 38.75 mg of Form A of the
HCl salt of (—)‘O-desmexhyrawerﬁzmghion viat was used for the experiment,

and the 2-methyi-tetrahydrofuran was added siowly. Soliis were prasent after the solvent

addition, and the sample wa@:p{ [S3 4 28] at@ yg wheel at ambient temperature.
After 87 days on the wheel,z arpRie of Formyl. 20k filttered, and submitied
for analysis. The sofids thu E:b% mgaZrE:g ﬂg‘zp:crystal form of the HC!
salt of (—)—O—desme{hytvent?ge. T h e C | 'y r &

s162 orofirprieof claim 21.

[00321) The Form L crystal form of the HCt salt of (—)-O-desmethylventafaxine prepared
according to the procedure YAHANES Flakd@Se Bl R@hiquss such as X-ray powder

diffraction, differentiaf scanrfénl irpalry athenaal ra‘li etric analysis and NMR spectroscopy,
according to the analytical pl desrlMI ove | Between about 0.13 and 0.14 mole of

2-methyl-tetrahydrofuran pewm@t@@onerwmafaxme was present in a

WO 2008/163461 PCT/US2008/002379

@TERIZATION OF FORM L
METHYLVENLAFAXINE

Form L sampie, as observed Usihg specoscopy.
o s NEMAEHAPD o or
DESOLVAT OCHLORIDE SALT OF {}-0-
DESMETH

R H ] .
a1 preoi@s0 - '0211 A; A -
[00322) Form C of thgc;g?of (ﬁe ethyzl faxine was prepared as described
above. Form C was heated W1t fa fundace, ing to the procedure described
above, and a weight loss of Sm S c% d removed from the fumace;
analysis confirmed that the m: §wa @ Jesi \ta-aj :g\g:m

6.17.2 Chaer‘[vigtlg'im 731 WhICh
100323} The desolvatd Fzyﬁtaan@e&(-Hi powder diffraction. The locations

of the peaks in the X-ray powder & ion pattern of the solvate were similar to the

locations of the XRPD peaksD paa&h&ag,s&up A, in conjuncton with the
115A maistel foi lll
of a hydinchloedo
salt eth the
srememmically
pure emnpou ol
Oh:

LAI-2932341v1



schermin lie
crysiiii form
WO 2008/103461 . PCT/US2008/002379
C omprises
TGA weight loss data, indiga I_Ea! the solvent eva uaied thj crystal latfice of Form C while
maintaining structural feat vated solvate.

6.18 EXAMPLEQh&Aaxm A%QIQMETERIZATION OF AN

AMORPHO, ORM OF A MYDROCHLORIDE SALT OF {(-}-0-
DESMETH

oo eetghs, and
{00324] (=)-O-desmethylveniiaxine was prepared as an amorphous form of the HCI salt

of (-)-O-desmethylveniafafigl hrl é}qhomﬁn aR H}(salt of (~)-O-
desmethylveniafaxine was pre ared fi ltered an en, The sample was then placed under
vacuum on a freeze dryer an t had been removed,

Chamﬁraactlon pattern
[00325] The resultinemanpﬂrgrmq Peak@ef diffraction and
ata o

modulated differential scanning calorithetry. XRPI onfirmed that the material was
amorphous. Based on moc@ledBHARH @a)ﬂm&tertyafa the glass iransition

temperature of the amorphao, grmif thei‘%?t of j-_gd ethylveniafaxine was
approximately 24 °C.
6.19 EXAMPLE m?%;‘@&l’ g; QD RELEASE EQRMULATION

OMPRISING A, CHLOR!DE SAL
A EM A E
{00326} (~)-O-Desm |ven(afax|n Vi ixed inside the vertical
granuiator, Pharmacoat 606! slmly QI( 1é Lﬁ VZS ¢t mass was then tray dried at
45 °C for 2 hours and the SWH % paed through a Fitzmill using screen size
0109 @ 2000 fpim. The particles werg agam put ack to the dryer. The dried granules were
screened through mesh # u@@m |'f|; V\a passed through Fitzmill. The milled
particles were mixed with finer screenemm les. The Pre ix Formulation is summarized in

Table 4. Using this Premix, W&L Q&Sdeg lbped, summarized in Table 5.
Table 4. Fornuiation oreeOUT 3.0%0 Of the

REER peamanmenh LM BSS OF theguivma
B a0t 606 e% soufedOMOHUM abé)oét
25C to about

125C. 2/. The
crystal form of
-claim 25, which
has c differentiol s
cusurlissp units

comprising an

LAL-2932341v]



29% toe b0111 |
KIM 32he crystal
form of Ciaiill)

Table 5. Final Formutatiod STNC AN

’ﬁ%—‘mm enelolligin with &fee

. 8mg
Methoce! K4 CR o nset m I n g% 60.5mg
[80327] in another enbf fnabwutadded to a high shear granulator

and blended briefly. Surelease suspensmn was added drop-wise with the high shear process

operating. The wet granula&% r@v@ @mt!h shear granulator, dried in a fiuid bed
dryer, blended with Methoce! and mai rnfstearate and cfmpressed on & suitable tablet

machine. Cma Orm
Table 8. Formulation of PreQ:laI m 2tf Wh e reln

WO 2008/103461 PCY/US2008/002379

Ingredient Q !mam% Quantim{mg
APL (-0 Desmemylvenlafaxme Cl ormA

STl SCpersin o GOAMALISING pealts,
" at approximatefy

Table 7. Matrix Tablets 1 3 1 3 4 7

50 mg tablet Em 118 1 20

Ingredient Quantity (mg)

;’:gnr\w:sium Stearate ryStaI fo rrﬁ) S

ethoce! 2330
o ol2E.one@Selecte
00 mo abies d rivir acetate,

i‘qjﬂg’_tmsu diellial slﬁ’sﬁrmc‘)ﬂd
e water. 355khe

160 ma bkt crystal form of

P e Claim 31 &t ein
Toa MR the consB%rS—lks
coolantef ediyi
acetate. diethyl
ether, and water
is between about
3% and about 8%

of the crystal form

LAL2932341vi



14.7, 1ll. and 21.0
920. 39. The
crystal form

wos2s) anpubicasV @GR Dops M G pccitcaton ar hern

et st s AU LA LGS n e oo e e
been described in some deﬁ@ wal h es fn ycna‘aaﬂse for purposes of clarity of

undersianding, it will be readity apparent to those of ordinary skill in the art in light of the

teachings of this invention if{t' r3t2} o@{ée(}l@dﬁﬂ:a@rgryay be made thereto without

departing from the spirit or W]Of the apfand c(a!ems
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acetot,c is bysand
about 6% of
ftscrvatalfarts 41.
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[totttcrotst tiltis
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comprising
nwetf,ttl. loss of
about 3.7%olif
thuricsrtictt
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comprising a

weight less of

about :I 2% of the
What is claimed is: total mass of the
I Acrystal form of a 1%@! =8 Wllg @Qymerﬁcany pure compound of formula
o heated from

about. 25 'W. to

about 1510 "C.

47. Thu cryéstaJm

§&an ning
cslorsso@srv
which contains water, and w§n§|£§§a§pg’geodg£§l§x pattern comprising peaks at
approximately 14.5, 19.1, 21@@“3@ ISInU( an
2 Theerystal form of RNICIATHQEM aWaimchmazely 14.48, 19.05,21.35,
and 22:96 °20. peak temperature
3. The crystal form of c@ﬁ Za.b@ufﬁ: }iltZrSu‘rAez:Qmprises peaks at approximately
12.7,25.5, and 27.3 °26. 48 Th CrySta|
4. The crystal form of clf@ r]'] m“m'ﬁlee'ntar]m (ﬂ_\ﬁ)fl to hydrochloride salt is
approximately one to one. Wh e reln the
S. The crystal form of Clﬁﬁﬁém ﬁtrjmﬁlrig\elen amount of between about

4% and about 8% by weight.

peaks at
6. The crystal form of clgnpsp\alrgbret)% the watej f é[lyem in an amount of about 6% by
140 and 71.0 "29.
49. 0 crystal form
of claim 28, which
contains aemonit
SO.'llse crystal

weight.



55.liar crystal lora
of claim 52, which
has she following
7. ‘The crystal form of Cabw&*r Wﬁ.é!gréfﬂetgtnalysis thermogram

comprising a weight loss of betwecn about 4% and about 8% of the total mass of the sample

when heated from about 25°aﬂanQ$Hﬂorny 173

8. The crystal form of ch§m: 7,awger§191égen6ghﬁs§ is:about 5.6%.
A; --9000-

9. The crystal form of claim 1, which’has @ differential scanning calorimetry thermogram
comprising an endotherm wi§ Q t @Lm een about 50°C and about 125°C.

10.  The crystal form of cl\!i\r/nlg,lv%ct]cirg}gg(%'l(e:rg fias an onset temperature of about
g3°c. grnass ( Thel

11. The crystal form of citg mtﬁclgrs ij@lzmrgfoehydmtion between about 50°C
and about 125°C. which is a
12. The crystal form of cd&S@lMﬁSﬁﬂ»wmg approximate unit cell parameters
when measured at appmximaglolli?é re 6’/5.817 1'689 Aie=27.65A; 0.=90°% B = 90°
v = 90°. :

capltal font of a
13.  The crystal form of clﬁryla rfé@&ﬁr@ﬁdgpgﬁjﬂm P242:24.
14.  The crystal form ofclejf ltﬁnéx is pure.
15.  The crystal form of I M@K H\fatlizing a hydrochloride salt of the
compound of formula () fronﬁa?éonéﬂmposed AI
16, The crystal form of clf@ rmlﬂxlia)bfd.'oyggr_ersion from another solid form of
the hydrochloride salt of (-)-O-dgsmethylveplafaxine, -

whichhas"26 io

17. Acrystal form of a hyj:a-[l‘ﬂriﬂsalt (6(6 stereomerically pure compound of formula
: . .
Thecrystal foms

of claim howl the
0003551001 least
one osiveat
salnelee|



61. The crfenn of
claim 59,1 out
416 and about
10% oft ¢ombined
conlcaJ/P(Tal form

elalret 59, whic
has a Ménsal
which contains at least one s@éﬂﬁviawliﬁ@pyl alcohol and water, and which has an

X-ray powder diffraction patiern comrrising peaks at approximately 6.0, 15.9, 19.1, and 20.3
o0, an

ree

18. The crystal form of c]amﬂawherem(%e cmlrdamed content of isopropyl alcohol and

water is between about 2% @ @K [z IS stligg tilicignt,
19, The crysta o of SMITFIEH IQDS P imetsic ansyis ermogran
comprising a weight loss of AR EhebrDe OB rkss@fnt la@ie when heated from abous
o total sans of the
20, The erystal form of gyl Fj’lab‘ﬁ Eﬁerézlg '@ming calorimetry thermogram
comprising an endotherm wit}a_ 81 oﬁeﬁeﬁﬁe(atj:egbbog gic,
21. A crystal form of a hyewrﬁeéallcYVéfarcricaﬂy pure compound of formula
v irirm of claim 59,

which has a

differential

semrrrinao

eclohmetr-y th

CUrripriSan onset

temperagure of

shorn 93"C.

63Tim crystal



66. The crystal
form of alarm 64,
which ha, 71
thermal gravies
trirerrai"~

total mass on the

sample Whetit 71"
which contains water, and wltl@ hab@[gptp(i\@@ffrﬁg pattern comprising peaks at
approximately 14.4, 16.0, ]7t ané]‘)é)ri?stal font Of
22.  The crystal form of c]ext:éirﬁelgﬂ_]e pAGlr Ml111rfomprises peaks at

approximately 25.5 and 26.8 °26.

has a dantial

23. The crystal form of cl‘ﬁﬁé? f}leh ﬁm lh§§mmg approximate unit cell parameters
when measured at approximately p{ QZ 6.82 A;c=13.91 A a=90%p =
92.58%; y = 90°. omprlsmg an

24. The crystal form of cl@rm!ggkggmewgue group P2y.

25.  Acrystal formofa hy%r[]:l?ogigmloﬁhe stereomerically pure compound of formula

o corm:mute of
about 166°17.
rat.1 he h\@ral
form ofclaim 64.

and LO 29 Inc
crystal ham ole
Inline Si<'which is
a lesrrleeted sols

-—r~m A 2 moa



75.Thepharmaceu

tic:el

essimposition of

isleint 71, wherein
Zﬁl“i?l“i;’f;iilﬁif?,fiélﬁﬁfﬁi?%%* gii??’%‘%iﬁliﬁiﬁ 155

21.0°26.

26. The crystal form ofcpm 25, \ALchqga%gnrallggwmemc analysis thermogram
comprising a weight loss ofaQtQM(thS Il‘l*tbtl@t)mp le when heated from about
scomunnse0-10111 71 in the

27.  The crystal form of cmarmﬁahﬂf&@fscanning calorimetry thermogram
comprising an endotherm wihziréﬁ}iéﬁaemrr of about 91°C.

28. A crystal form ofa hﬂeealt(ﬂ gt of the stereomerically pure compound of formula
)

v preventing. or

aiverme effect
nmeeintéd with
which has an X-ray powder %o&@mjmi@tgaﬂgﬂbom 14.6, 18.7, and 21.1
= of. 11.lege of dm
29.  The crystal form of c]p‘ﬁér%a}é{éirﬁa@a&lfumn.
30, The erystal form of )T MRS B @My @ fran is between about 4% and about
8% of the crystal form by we'l%ﬁai dl 'eventl ng’
or emisging pain.
80. be uge ci
ClairOL 78
Whereln ihn.

PO



17."ilne use of
claim El, whemin
the einem' us the
31.  The crystal form of CET?QI)GT TSI 1 nrg gravimetric analysis thermogram

comprising a weight loss of abou?'5.7% of the, total mass of the sample when heated from about

25°C to about 180°C. INSCI aelentcause

32, The crystal form of cm‘xl§ WhT ﬁ)as 2 dgfereré] scanning calorimetry thermogram

comprising an endotherm Wl%&@@{&tﬁdof&&“th"c

33, The crystal form of CM \xazdmsl mamprisin g peaks at approximately
131, 147,amd 18820 glio,. of :menus

34. The crystal form of cﬁim’ﬂ,l‘ammtgst one-solvent selected from ethyl
acetate, diethyl ether, and wa83Th e use Of

35, The crystal form of c]Mai ﬂ@w@& gowm@iﬁf ethyl acetate, diethyl
ether, and water is between atﬁt %o, éxﬁas?iléki/u tstl‘f c@tal form by weight.

36.  The crystal form of clejm @ggﬂsntherma] gravimetric analysis thermogram

comprising a weight loss of about 5.1% oilhi tal mass of the samnple when heated from about
25°C to about 110°C. nsor

37.  The crystal form of claim 34, which has a differential scanning calorimetry thermogram

comprising an endotherm wi (UQ enperature of about 84°C.

38, Thecrystal form ofclgng'lxm%g%gem omp1 ises peaks at approximately 11.7,
14.7, 18.8, and 21,0 °26. uompOSItIOI’] ol

39, The crystal form ofc]m&i mh-ilet;lﬁajlnachQe
uire

40. The crystal form ofclalm% 1e1em Qe acetone xgaelween about 2% and about 6% of

e arysual form by weighe. IN€AieMient isv
41.  The crystal form of c]@@gl mngrhas a thermal gravimetric analysis thermogram
comprising a weight loss of aplﬁeveﬁltitﬂagn,as@rhe sample when heated from about
25°C to about 180°C. Imarab Elng

inamtinenee

80The use of el

aim 84. wliekme

|Orls an101.111(



39.The use of
claim 87 wsscto E

titt sarnus,,,,dd is
42, The crystal form of clrtléﬂ,iﬁﬁtaﬁ iilfiﬁf‘giaéglging calorimetry thermogram

comprising an endotherm with a peak temperature of about 180°C.

me Pee
43, The crystal form of clajp-39,;whergin the pattern comprises a peak at approximately 12.1
d5: 111
©20. "

90.TissssoUse

44, The crystal form of claim 28, which contains isopropanol.

amount
45, The crystal form of clalm 4 wherem the isopropanol is between about 2% and about 6%
m, T, Tasthid 1

rSssi SI‘
46.  The crystal form of ¢} alm 44, wl I has a therinal gi etric analysis thermogram
comprising a weight loss of al)&(nlﬁ ab\g HL ‘Makdlamp le when heated from about
25°Croabou1so°C. Mg Per ,t|y. 91A
47. The crystal form of clphu m@lfﬁmmm& g calorimetry thermogram
comprising an endotherm thtlzrqtakrtgfaﬂzg]e of about 178°C.

of the crystal form by wexght

48.  Thecrystal form of claim 44, wherein the pattern comprises peaks at approximately 13.0
and 21.0 °20.
49.  The crystal form of claim 28, which contains acetonitrile.

50.  The crystal form of claim 49, wherein the acetonitrile is between about 1% and about 5%

of the crystal form by weight.

51. The crystal form of claim 49, wherein the pattern comprises peaks at approximately 12.2,
14.7,16.9, and 18.8 °20.

52. The crystal form of claim 28, which contains ethanol.

53.  The crystal form of claim 52, wherein the ethanol content is less than about 13% of the

crystal form by weight,
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54.  The crystal form of claim 52, wherein the pattern comprises peaks at approximately 13.1

and 21.2 °26.

55. The crystal form of claim 52, which has the following approximate unit celi parameters
when measured at approximately 173 K: a=30.06 A;b=7.74 A; c=2121 A, 0 =90 B =
134.50°% y = 90°.

56.  The crystal form of claim 55, which crystailizes in space group C2.
57.  The crystal form of claim 28, which is a desolvated solvate,

58. A crystal form of a hydrochloride salt of the stereomerically pure compound of formula

:

N

OH

sl

[UN

which has an X-ray powder diffraction pattern comprising peaks at about 11.9, 13.0, and 14.4

°26.

59.  The crystal form of claim 58, which contains at least one solvent selected from methyl -

butyl ether and water.

60.  The crystal form of claim 59, wherein the combined content of methyl #-butyl ether and

water is between about 4% and about 10% of the crystal form by weight.
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61.  The crystal form of claim 59, which has a thermal gravimetric analysis thermogram
comprising a weight loss of about 5.9% of the total mass of the sample when heated from about
25°C to about 180°C.

62, The crystal form of claim 59, which has a differential scanning calorimetry thermogram

comprising an endotherm with an onset temperature of about 93°C.

63, The crystal form of claim 59, wherein the pattern comprises peaks at approximately 18.5

and 20.9 °26.
64.  The crystal form of claim 58, which contains 2-methyl-tetrahydrofuran.

65.  The crystal form of claim 64, wherein the 2-methyl-tetrahydrofuran content is between

about 1% and about 10% of the crystal form by weight.

66.  The crystal form of claim 64, which has a thermal gravimetric analysis thermogram
comprising a weight loss of about 7% of the total mass of the sample when heated from about 25

°C to about 180 °C.

67.  The crystal form of claim 64, which has a differential scanning calorimetry thermogram

comprising an endotherm with an onset temperature of about 166°C.

68.  The crystal form of claim 64, wherein the pattern comprises peaks at approximately 12.0,
14.5, 18.8, and 21.0 °26.

69.  The crystal form of claim 58, which is a desolvated solvate.
70. The crystal form of any one of claims 1, 17, 21, 25, 28, and 58, which is pure.

71. A pharmaceutical composition comprising the crystal form of any one of claims 1, 17,

21,25, 28, and 38, and a pharmaceuticaily acceptable diluent, excipient or carrier.
72.  The pharmaceutical composition of claim 71, which is suitable for oral administration.

73.  The pharmaceutical composition of claim 72, which is suitable for rapid release.
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74.

75.

76.

The pharmaceutical composition of claim 72, which is suitable for delayed release.
The pharmaceutical composition of claim 71, wherein the crystal form is pure.

Use of the pharmaceutical composition of claim 71 in the manufacture of a medicament

for treating, preventing, or managing depression.
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77. The use of claim 76, wherein the amount of the crystal form is insufficient to cause

adverse effects associated with the administration of racemic venlafaxine.

78. Use of the pharmaceutical composition of claim 71 in the manufacture of a medicament

for treating, preventing, or managing pain.
79.  The use of claim 78, wherein the pain is chronic pain.

80.  The use of claim 78, wherein the amount of the crystal form is insufficient to cause

adverse effects associated with the administration of racemic venlafaxine.

81.  Use of the pharmaceutical composition of claim 71 in the manufacture of a medicament

for treating, preventing, or managing anxiety.

82.  The use of claim 81, wherein the amount of the crystal form is insufficient to cause

adverse effects associated with the administration of racemic venlafaxine.
83. The use of claim 81, wherein the anxiety is obsessive compulsive disorder.

84, Use of the pharmaceutical composition of claim 71 in the manufacture of a medicament

for treating, preventing, or managing incontinence.

85.  The use of claim 84, wherein the amount of the crystal form is insufficient to cause

adverse effects associated with the administration of racemic venlafaxine.

86. The use of claim 84, wherein the incontinence is fecal incontinence, overflow
incontinence, passive incontinence, reflex incontinence, stress urinary incontinence, urge

incontinence, or urinary exertional incontinence of the urine.

87. The use of claim 76, 78, 81, or 84, wherein the crystaf form is to be administered by

intravenous infusion, transdermal delivery or orally as a tablet or capsule.

88. The use of claim 87, wherein the amount administered is from about 10 mg to about 1000

mg per day.



89.  The use of claim 87 wherein the amount administered is from about 30 mg to about 300

mg per day.

90. The use of claim 87, wherein the amount administered is from about 75 mg to about 300

mg per day.

91, A pharmaceutical composition of claim 71, for use in treating, preventing or managing
depression.

92. A pharmaceutical composition of claim 71 , for use in treating, preventing or managing
pain.

93. A pharmaceutical composition of claim 71 , for use in treating, preventing or managing
anxiety.

94. A pharmaceutical composition of claim 71 , for use in treating, preventing, or managing

incontinence.



