* WD 03/050075 3 0 MAY 2006 PCTI US02/ 38401 NOVEL CRYSTALLI NE POLYMORPH OF
VENLAFAXI NE HYDROCHLORI DE  AND METHODS FOR THE PREPARATI ON THEREOF Fi el d of
the Invention 5 This invention relates to a novel highly theargmm(m abl e
anhydr ous cry. :Jokd%‘?-'. pol ynor phi ¢ form of venl af axi ne hydro{qj grl de i
met hods for the preparation thereof, and its use. Backgrouﬁ 0253540
I nvention 10 Venl af axi ne

(1-[2-(di et hyl ami no) - 1- (4- met hoxyphenyl ) et hyl ] cycl ohexanol ) and its
therapeutically acceptable salts (collectively referred to as venl afaxine
herein) are i NOMELGRESDALLINE GO MORRH.OBVENAARAKING HYURRARHELORIPRChani sm

associated with clinicalhp e r@?@ﬁ;ﬁ ﬂgpAﬂm-wN-ﬁhgﬁE@pcham sm has al so
been associated with rger u@%‘legg': unctron by affecting indirectly the

hypot hal am c-pi tui tary-ovarian axis. is believed 15 that venl af axine's
mechani sm of acilgn S r@l ated to potent i nhibition of the uptake of the
nonoam ne ne serot oni n and norepi nephrine. To a | esser

degr ee, enl af axine.al so inhibits do la—m% , S no

i nhi bi tor%// activi TE‘) Wen{fﬂ? rSEFﬁs tga rggvglas%hq?%?qq %gaﬁdt'er a iﬁ%&cc ggsaglhga
tricyclic anpolgepmbissiam ofl verjafaxine hdaddoride metbods for i Pfﬁpafﬁ@'hﬂ\ﬁfeﬁf ty for

muscar ani c, ?ﬁoeﬁsagg ghergic, or adrenergic receptors in vitro. Pharnacol ogic
activity at these recept ors is associated with the various:

anticholinergic, sedative, and cardi ovascul ar effects seen with the
tricyclic agtideBreasEBt drugs. 25 Hypot hal am ¢ anenorrhea in depressed
and non-depr on may al so be treated wth venl af axi ne as

t aught S. Pa ﬁj?ﬁ% (4P Neth ISheRarioBampes that
venl af axﬁ%e i nd {lgr%faQiRe (?[)25(9 %Hh%ﬁ (e "?é‘ﬁd"ﬁé‘c’!mﬁ ylﬁé% P

uceés cogni t cenent cognltlve
i mpai rment i its thanepentically Geseptable salfs ( MeCtBeWAl@feW?Qltod?Ss@“@?i@%”et hpgein) are

venl af axi ne gRbitbfs@RMIABAARAE Yieurofraizfiitter RAKE al e dABIRTEM Sissdcidteklwithl clinical |1 |

antidepressant activity. This mechanism has also been associated with reproductive
function by affecting indirectly the hypothalamic-pituitary-ovarian axis. It is believed

15  that venlafaxine's mechanism of action is related to potent inhibition of the uptake of
the monoamine neurotransmitters serotonin and norepinephrine. To a lesser degree,
venlafaxine also inhibits dopamine reuptake. However, it has no inhibitory activity on
monoamine oxidase.

20 In contrast to classical tricyclic antidepressant drugs, venlafaxine has virtually
no affinity for muscaranic, histaminergic, or adrenergic receptors in vitro.
Pharmacologic activity at these receptors is associated with the various
anticholinergic, sedative, and cardiovascular effects seen with the tricyclic
antidepressant drugs.

25
Hypothalamic amenorrhea in depressed and non-depressed human females

may also be treated with venlafaxine as taught in U.S. Patent No. 5,506,270.

U.S. Patent No. 5,530,013 teaches that venlafaxine induces cognition
30 enhancement and treats cognitive impairment in a mammal.

U.S. Patent No. 5,744,474 discloses that venlafaxine can treat urinary
‘incontinence in humans.
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1 I -1.*1661660 *000002* 3 O MAY 2006 WO 03/050075 Modre recently, as
di scussed in U S. Patent No. 5,916,923, venl af axi ne has been found to
treat, prevent, and control obesity, generalized anxiety di@grw M ost -
traumatic stress disorder, late |uteal phase di sphoric disorder
(prenmenst r ual WO9y/pWPBne), attention deficit disorder (w th pomusvGiout
hyperactivity), Glles de la 5 Tourette syndrone, bulim a nervosa, and Shy
Drager Syndrone in mammals (e.g., hunmans). Extended rel ease fornmul ations
of venl afaxine are disclosed in U S. Patent No. 6,274,171 and

| nternational Pat @gl% Félégllﬂiygggio?s%u roc%zlil:gtggtg %1@9%%ﬁ|§ﬂmh@ h]ag U S.

Pat ent No. 6, 274, ven axl ne lori exl| st t wo
pol ymor phi ¢ besmioundtin eat| prgment) and @ﬁHP'aQ,tteé'FY» §?n5lfa'Xe‘F éyx'%\ﬂf@!’deﬂlﬁoﬁ?act i on

patterns for yralrRatEs stredddiddrdé GatehAMERIT Phdsed 'dfs@ﬁor% Qiﬂﬂrdér (p@ﬂﬂ‘@fme\l ely.

Summary of the |Inv 5 ese rov

anhydr ous cr PTG @hf)%loﬁ)n%e}'ﬁﬁ dg'af’rde{'/gmt% § {5' 8¥p85€fﬂ }5'5/ %ﬂesl'ﬁﬁsla
crystallibe polrgitesyidrome noulimid heavosal bpd §hab)regetrr8yndromeowmamats (ed.,
venl af axi ne Hé’rﬂél%ghl oride. Wiile fornms | and Il of venl af axi ne

hydr ochl ori de " nelting points of 209 and 211 C (bH = 125.8 and 130.3

J/'g), respectively, the nelting point of the crystalline pol '\'!m)rph of the
present inventi onEXt8ndey rgisash foﬂ‘l'@@o(‘ﬁﬂf venjafgxing ¢ disglosed indV-gf PatpptdNo.

st ablb i ]Ey, aerxhw em@fmtm@um Pfﬁl@htymﬁm@élﬁ)n . werémT@zs?: nmsfwsbu@séal igr i de
can be o t w.pol.yn ur,t

r esi dual g’e#ﬂ Eat&g % r éff)%l? ﬁf'Pﬁﬁ’ygé%c{"ﬁﬁ ILFeV\P%\QSrf es(EED%etWP he
precur sor vepblymapphnéomned Fom:risl land dle Qtamdtmisﬁa&#éwpmmﬁr@ctl@&aﬂfﬁes for

crystalline I ' hi bits characteristic XRPD
peaks (expreggé_y Eleé}%ggmbg F?ggjfe@a éodﬁ’}/f SE%‘?'@%B 9. 14, 9.67,

10. 77, 11. 31, 14. 01, 14 54 14. 85 15. 48, 15.81, 16.17, 16. 94 17.68, 18.02,
18. 48, 19. 295&9\_@13ﬁﬂﬂﬁnvaﬁloﬁ4 21.86, 22.33, 22.67, 22.95, 23.17, 24.06,
24. 61, 13, 26. 2 26. 97, 2 32 75,
S4 ox 33550 5o BE RRRALMieton sioliceR 0 Hyel mhidtotto pry s vampith oS 2 T

i nventi on canerﬂe‘aaMndrgpré@r@J@ t Thimerystalline polymorph is more thermally stable than
known forms of venlafaxine hydrochloride. While forms | and Il of venlafaxine
hydrochloride have melting points of 209 and 211°C (AH = 125.8 and 130.3 J/g),
respectively, the melting point of the crystalline polymorph of the present invention is
20 about 219°C (AH = 116 J/g). Because of this stability, a mixture of various polymorphs
of venlafaxine hydrochloride can be formed into a pure form of this new polymorph.
Furthermore, residual solvents used in the preparation of this new polymorph or the
precursor venlafaxine hydrochloride can be easily removed.

25 The crystalline polymorph of the present invention exhibits characteristic XRPD
peaks (expressed in degrees 20) at about 5.67, 7.28, 9.14, 9.67, 10.77, 11.31, 14.01,
14.54, 14.85, 15.48, 15.81, 16.17, 16.94, 17.68, 18.02, 18.48, 19.29, 19.69, 20.46,
20.74, 21.86, 22.33, 22.67, 22.95, 23.17, 24.06, 24.61, 25.13, 26.62, 26.97, 27.64,
28.25, 29.01, 29.96, 31.01, 31.61, 32.75, 34.54, 35.50, 35.95 and 36.91.

30
The crystalline polymorph of the present invention can be administered to a

mammal to treat depression (including, but not limited to, major depressive disorder,
bipolar disorder, and dysthymia), fibromyalgia, anxiety, panic disorder, agorophobia,
post traumatic stress disorder, premenstrual dysphoric disorder (premenstrual
35 snydrome), attention deficit disorder (with and without hyperactivity), obsessive



“mammal to.treat depression (including, but not limted to, nmajor depressive
di sorder, bipolar disorder, and dysthym a), fibronyal gia, anxiet pani C
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anxi ety disorder, generalized anxiety disorder, autism schizophrenia,
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Accordi ng topefefabl Bikeehierxiaeostinipisteredtohetly.phar maceut i cal conposition
conprises at |least about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98,

99, 99.1, 99.2, 99, gt’hF|9 (hd%ﬁ?nﬁ’ i< 93 ShafinacdBtich &Qn&smgﬁ gﬁnﬁ%éﬁﬁé‘e' ght

of the crystal | ne present I nvention, Qn 00%
u;cal

total weight @¥stalisgl %ﬁ'mrﬁ'é Fyhe dﬁﬁﬁ‘%‘? inyentio e oP ‘Pf%ﬁ'Ym%é%?ﬁ"@&F
conposi tiofn. Axesbk Bﬁnéroor&rloérhel’rypnbﬁl&/eﬂhé @Harﬁﬁb@.dicalmm'mpomm copipasameut | cal

conposition co ris st about 20 0

06, 97 08, oYmowy ﬁh%sb?“??aﬂ %ay@@pﬁ éf@g‘ B‘% d%"SQg?'J %Q' 9!969 9% by
wei ght of 30 amemnwea|undummmnmmlmucm h%am%@‘éﬁt(e BnW@Pﬂn? o/P\°C° 4% d upon
100% total wejghte fbferred embodiment, the pharmaceutical composition comprises at least

about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5,

25 99.6, 99.7, 99.8, or 99.9% by weight of the crystalline polymorph of the present
invention, based upon 100% total weight of venlafaxine hydrochloride in the
pharmaceutical composition.  According to another preferred embodiment, the
pharmaceutical composition comprises at least about 20, 30, 40, 50, 60, 70, 80, 90,
95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by weight of

30 the crystalline polymorph of the present invention, based upon 100% total weight of
venlafaxine hydrochloride in the pharmaceutical composition.

The pharmaceutical composition may be incorporated into a dosage form, such

as a tablet or capsule.
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Figure 5is.a tgqéétggfraw metric analysis (TGA) of the anhydrous crystalline
en

pol yrmor ph ofn oY I nvention heated from 28 to 238C at a scan rate of

10C/ m nut e
Brief Description of the Drawings

Figure 1 is a characteristic X-ray Powder Diffraction (XRPD) pattern of the
25 anhydrous venlafaxine hydrochloride crystalline polymorph of the present invention.

Figure 2 is a characteristic XRPD pattern of Form | of venlafaxine hydrochloride.

Figure 3 is a characteristic XRPD pattern of Form Il of venlafaxine hydrochloride.

30
Figure 4 is a differential scanning calorimetry (DSC) scan of the anhydrous
venlafaxine hydrochloride crystalline polymorph of the present invention carried out in a
sealed pan at a scan rate of 10°C/minute from 25 to 240°C under a nitrogen purge.
35 Figure 5 is a thermogravimetric analysis (TGA) of the anhydrous crystalline

polymorph of the present invention heated from 28 to 238°C at a scan rate of 10°C/minute
under a nitrogen purge.



- under. a nitrogen purge. -4 3 0 MAY 2006 WO 03/ 050075 Detail ed Description
of the Invention The term "about" generally neans within 10% preferably
within 5% and nore preferably within 1% of a given value o Uruﬁf)@mﬁWth
regard to a given value or range in degrees 20 from XRPD patterns, the
term "about" \gepgisad7ky neans within 0.2 20 5 and pref er abl PCRUSHY 340D, 1+
0.05, or 0.01" 20 of the given value or range. Alternatively, the term

"about"” neans within an acceptable standard error of the mean, when

consi dered by one of ordinary skill in the art. The term"treat"” as used

herein refers to preventjng, l;’;g’iel i ol ating, controlling, 10 or curing the
Peteiled Peggription af the Ipyantiog

desired synp eGpeser - rm"venl af axi ne hydr.oc Iorci/de" as used
herein refers to Trget esboutt ggnerally maezmsinithin $0fu peaterally WiiR Reépr 879, BI%f axi ne

and their opticalll ur e,e i )  GUiMSeadrt ith )& glveh yatme pitaode t he
present inveﬁﬁ?ed?P%ﬁ'Bh'Bg/%Neg;@gér%r%}ﬁ?g, e."g.@é,1r rg(cem'c o ghxbir e, of
R and S-venl af eegreua 2oyiloro GRS patiernsiTiie teiy sabet’ BRReBY VFEP PR Nas”afi” XRPD
pattern substantially i i,c 3 b ivbmvaniedotrangk. AReralitiietycat i ons
and intenSit @@gpqegq;al%f%gﬂ%% ’giaotét‘%ggmﬁnz?:?hﬁggwl ére prfﬂl\li ded i G’hg ble 1
bel ow. 20 Tah{eetehndmomtmmahstwltblnmPBC@Eltge ERARESTRY 9 "YegT ees l81)
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t he Pol ymrpﬁ?'@ﬁ%gér%woéﬁ%)vﬁﬁfh&aﬁ nel Hydrochl ori de CPS) d Degrees 20d (A)( |

(Counts per Secon 5. 8715 21P09 1S Herdil térerk B3 evErtings afBiicPatibg Sedaifolling,

10  or curing the desired symptoms or disorders.

The term "venlafaxine hydrochloride” as used herein refers to mixtures. e.g.,
racemic mixtures, of R and S-venlafaxine and their optically pure enantiomers. The
crystalline polymorph of the present invention may be R, S, or a mixture, e.g., racemic

15  mixture, of R and S-venlafaxine hydrochloride.

The crystalline polymorph has an XRPD pattern substantially identical to that
shown in Figure 1. Peak locations and intensities for the XRPD pattern in Figure 1 are
provided in Table 1 below.

20 Table 1

Characteristic XRPD Peaks (expressed in degrees 26) D-spacing in Angstrom (A)and
Intensities of Diffraction Lines in CPS for the Polymorphic Form of
Venlafaxine Hydrochloride

Degrees 26 d(A) 1 (Counts per Second (CPS)
5.67 15.57 309.09
7.28 12.14 828.73
9.14 9.67 766.93
9.67 9.14 262.26
10.77 8.21 303.39
11.31 7.82 728.55
14.01 6.31 224.07
14.54 6.09 807.87
14.85 5.96 887.19




+ 26 62 9.679.14. 2 10.778.21303.39 55 28 11.317.82. 7 07 24 14.016.31. 2 87
07 14.546.09. 8 19 887 14.855.96. -5 3 0 MAY 2006 WO 03/ 050075

PCT/ US02/ 38401 Degrees 20d (A)I (Counts per Second (CPS) 15348 MAY 20080 41
15. 815. 60617. 50 16. 175.48357. 33 16. 945. 23728. 55 17. 685. 01338. 29

18. 024. 92312. YD B3, 80753. 93 19. 294. 601069. 82 19. 694. 509@8TAL02/38401

20. 464. 34866. 61 20. 744.281084. 34

Degrees 26 d (A) I (Counts per Second (CPS)
15.48 5.72 830.41
15.81 5.60 617.50
16.17 5.48 357.33
16.94 5.23. 728.55
17.68 5.01 338.29
18.02 4.92 312.91
18.48 4.80 753.93
19.29 4.60 1069.82
15.69 4.50 963.51
20.46 4.34 866.61
20.74 428 1084.34
21.86 4.06 365.61
22.33 3.98 187.75
22.67 3.92 259.14
22.95 3.87 240.39
23.17 3.84 343.83
24.06 3.70 264.69
24.61 3.62 403.19
2513 3.54 498.24
26.62 3.35 479.23
26.97 3.30 783.01
27.64 3.23 338.01
28.25 3.16 294.56
29.01 3.08 452.07
29.96 2.98 237.53
31.01 2.88 348.88
31.61 2.83 478.42
32.75 2.73 332.38
34.54 2.60 347.78




21. 864. 06365. 61 22. 333. 98187. 75 22. 673
.333. . .673.92259. 14 22. 953,
gg.ézg.g4343.83 24.063. 70264. 69 24. 613. 62403. 19 25.133.22230'23
T L PR
013, . . 962. .53 31.012. 88348. 88 31.612 '
32. 752. 73332 vBB0@400582. 60347. 78 -6 3 0 MAY 2006 WO 03/6283§§”ﬁé3§?w5 S (

Degrees 29d (A e
Deg (A)econ | (Counts per 55 338 35.502.53. 92 315 35.952.50. 30

Degrees 26 d(4) I (Counts per Second (CPS)
35.50 2.53 338.55
35.95 2.50 315.92
36.91 2.43 221.30

In particular, the peaks (expressed in degrees 26) at about 5.67, 7.28, 9.14, 9.67,
10.77, 14.01, 14.54, 16.17, 19.69, and 20.74 are unique to this crystalline polymorph.
The crystaliine polymorph also has a melting endotherm, according to differential

5  scanning calorimetry, at 219°C.

The crystalline polymorph of the present' invention is useful for treating,
preventing, or controlling depression and the aforementioned indications.  The
appropriate dosage amounts for an animal can be determined by methods known in

10 the art. Generally, a therapeutic effective amount for the desired purpose is
administered. The dosage of the crystaliine polymorph of venlafaxine hydrochloride
disclosed herein is generally from about 75 to about 300 mg per day.

The crystalline polymorph can be formulated into a pharmaceutical

15  composition. Preferably, the pharmaceutical composition comprises an amount of the
crystalline polymorph of venlafaxine hydrochloride effective to treat the desired
indication in an animal, such as a human. According to one preferred embodiment,

the pharmaceutical composition comprises at least about 20, 30, 40, 50, €0, 70, 80,

90, 95, 96, 97, 98, 99, 99.1, 99.2, 00.3, 99.4, 99.5, 99.6, 99.7, 99.8, or 99.9% by

20  weight of the crystalline polymorph of venlafaxine hydrochloride, based upon 100%
total weight of venlafaxine hydrochloride in the pharmaceutical composition.
According to another embodiment, the pharmaceutical composition comprises at least

about 20, 30, 40, 50, 60, 70, 80, 90, 95, 96, 97, 98, 99, 99.1, 99.2, 99.3, 99.4, 99.5,

99.6, 99.7, 99.8, or 99.9% by weight of the crystalline polymorph of venlafaxine

25  hydrochloride, based upon 100% total weight of crystalline venlafaxine hydrochloride

in the pharmaceutical composition.

The pharmaceutical composition can also be substantially free or completely
free of other crystalliine polymorphs of venlafaxine hydrochloride, such as Forms | and
30 Il. The terms "substantially free" and "substantially pure” include those pharmaceutical



- 36.912.43. In particular, the peaks (expressed in degrees 20) at about

5.67, 7.28, 9.14, 9.67, 10.77, 14.01, 14.54, 16.17, 19.69, and 20.74 are
unique to this crystalline polynorph. The crystalline polynog physyl 206 has a
mel ti ng endotherm according to differential 5 scanning calorinmetry, at
219C. The crywpabmions pol ynor ph of the present invention i sparsehbshor
treating, preventing, or controlling depression and the aforenentioned

i ndi cations. The appropriate dosage amounts for an ani nal can be

determ ned by met hods known in 10 the art. Generally, a therapeutic

effective a”%’r%o&t]%"nsttﬁa‘? BEhIEL PAH BB 0.t S0230HI U, eLhafl WP daRAge Of

the crystalli'ne ne "hydr'ochl ereinis
generally fr otheabmialllm@ p@lwn@!’gmjtsu@mﬂﬁ ﬁ@fﬂpb@f |U@ryb0lhT h@seé UpaRp Hﬁlt¢tﬁ|é/v€p@ﬂtynor ph

can be for Wutaﬁtpﬁsirmae&&mal eé}ﬁ;roeﬁe@%ﬂ §Iﬁ4rnatﬂvély0t5h'§9@%?6d B8R thgﬁcﬁénaﬁa@hy@f the
phar maceut i cal 05| an apount of crystalline

n
pol yrmor ph of V%@ﬁfﬁ‘%ﬂ %@CW'H? HHH? BP?THQC%LFJ‘TC@HOWQS"E%‘ treat the desired
indicatios in an Amdmhg tcs briheraiSodiméni 1ihe. phaarediicabcdntpositien pentdiey frerd

nbodi nent ,
S0, a0, 50, EhO A BARECY H5icr GETRIGHINRGERA b feheulRlpeRft, =)

99.5, 99.6, OBrgprefalsy, phpmEgegizabsPRYSiliengeiithe present invenfion spItAIAd Sp5ed, ym)rph
of venl af axi Ry Wr@@@h@rdfq{%’crﬁ%%%@ paRABAPG Yenibakind nyeeacam.d@f venl af axi ne

hydr ochl ori de 1n"the phar maceutlca conposition. Accord |ng t o anot her
enbodi rregé t he pgﬁl eutlclg r%goosmlon corrprll ses F‘ ast _about 20,

30, 40, 8B, 60, 74Me gRaGHCegEal gdmResitiogg Mg ~alge i“°“9§ Preggra Mg 4
99.5, 99.6, pBQmVa,celﬁ&aH}/ aweptSife 88fribgs anadilgbrts ahd Ekudpientsy sThel termm éexpipleptior ph of
venl af axi ne GLBXQV P&h¥sohbtdﬁm.t$ﬁ%oedwﬂ£)&’}nzltgﬁafg ttﬁétaLremﬁch;F&EbIBffoErthéétr’ﬁ' line

venl af axi ne och
phar naceut i c@%ar@iﬁﬁ?ﬁ‘d@ﬂfptﬁ"r‘#'@aﬂﬁ and @r%@d%qsidgtt%ftorr&ulatpn o rremgte the pigbilitve| y

free of ot hel:ana rvYa‘b'(hBJ bﬂ m@ f@@l'\tyd"ﬁﬁﬁpbﬁchoés \b&mb@f BYkiNg abé’rﬂé oamfmg dgentguch as.
Forns | free" and bst ant | aI ly pure

380 Sferoe: gl Bl 7anE: S SbsY WepRay
i ncl ude t'Ros& Wﬁ‘?nﬁ%é’u? i Wgiing ?ag§ S\WB 559 6566‘:’7 PUrPUEY)38401
conposi ti ons Suitatile ersipiants inckels, bitaare Gnot)llmlted 19, ®lidgsePetByl @@lidoseQ gBlatid, or 2%

by wei ght of of S i of Ofmd bot h,
Dhcc ot LSELOATIL TS Y o fo e ol
bl TR or i de

al ternati vel ?tsé‘éaé%c?“ﬁﬁﬁ'“@i‘rﬁtqrﬁbglb’%ﬂ'%‘? v tEfple PB?’ma iPally RLFR
i n the phar nafedntd, aad exdayig@esaléo polide hobde desdlibagintRentritores)Tbel Baemde, aridhe

phar micelébl Cgrac(flcé’rg%atrﬂno&, &Qenng opi.l'\r.,rean 19" edition, 1995, Mack Pub. Co.) which is
herein incorporated by reference. The phrase "pharmaceutically acceptable” refers to
additives or compositions that are physiologically tolerable and do not typically
produce an allergic or similar untoward reaction, such as gastric upset, dizziness and
the like, when administered to an animal, such as a mammal (e.g. @ human).

25
According to one preferred embodiment, the pharmaceutical composition is an

extended release formulation, such as that described in U.S. Patent No. 6,274,171,
which is herein incorporated by reference. For example, an extended release
formulation may comprise spheroids comprised of the crystalline polymorph of the

30 present invention, microcrystalline cellulose, and, optionally, hydroxypropyl-
methylcellulose. The spheroids are preferably coated with a film coating composition
comprised of ethy! cellulose and hydroxypropylmethylcellulose.

The pharmaceutical composition may be a dosage form, such as a liquid (e.g.,
35 elixirs and suspensions), capsule, pill, or tablet. The pharmaceutical compositions and



- about, 25 to about 350 ng of the crystalline polynorph of venl afaxine
hydrochl oride. More preferably, pharmaceutical conpositions of the present
invention contain 75 ng, 150 ng or 225 ng of the crystallipgg paYomr ph of
venl af axi ne hydrochl oride. 10 The pharmaceutical conposition rrg(?églﬁfo

i ncl ude one W&o @75 phar maceutically acceptable carriers BrVEPIHIEN s and
exci pients. The term "excipient"” includes, but is not [imted to, those
materials that are acceptable for use in pharnmaceutical formnulations, and
are added to the fornulation to pronote the stability and viability of the
formul ati on,, suehafPipBifbbn BUlkGRoEhtRcnoics ayi by adgiierpd 19

buf fering ad%"ﬁts, wetting agents, |ubri cangs S ﬁ%’%netgrgu ardvdrioader i ng
agents. Suidnibdle inReding.mt 804 kpifedde, Mae r(g'gh‘({)\ﬁ i I)I"I teg’to, cel | ul ose,
ethyl cel | ul,geanuddBkay, frentdsiirishappriopsdllynetbdgindy. huceds, SYFERNGYT Y,

titani um di oxi de, |actose, magnesi NdlefepMiy Rebmpedition

gl ycol ate. S[ﬁ"lsﬁ?fF@ﬂbHg‘?'ﬂ&éﬁ%{a\@aﬁgyma%tgg%?%%%g"%gﬁri ersy}J di | Eent s, and
exci pi entss aksaministdraderdinose descri bed in Rem ngton's, The Sci ence and 20
Practice of Pharmacy, (CGennaro, AR, ed., 19'h edition, 1995 Mack Pub.
Co.) which is herein incorporated by reference. T fin

"phar maceut i cal | yThec@ugpelins @'V““roé‘?tb?fé%l Brese‘omd’?vtept\'/oé‘séégrbgrcbf) gesdi tetyir:oera]ls ?} hat are
physi ol ogi cajdryarisiiehaiddioRdelotormmiat ity pidares $herqsi tochloastaabod 191G PRY or
simlar untoward reactio uch gast L.l G Hbddhére Sthe asrdafatihe | i ke,
when adni ni s@%ﬂeﬁ@%i}hatgﬁ?s?rg out 2@0(:% Z‘s&%'%ﬁ‘émf‘e (eve. g a_humeny 41425

Accor di ngo t ohgechiriet ds heale trakiiuh@d"C. t enesr IngoelIFRaP MGRpos  tion is an

ext ended rel s i 8% &hasiiiesdyrdrpidofthe breSent imyestian. No.
6,274, 171, \a%ig%%?séwé‘%ufﬁ&nt%‘féhn Aaslinkesay

erein | ncorporated by refer . MadFRLEs0 an
ext ended r el B&ﬁi@rabWoﬂWuYe&ﬁf%ﬁ‘{‘enW%&@%% Bree\égrﬁﬁ'fe%o@%ge%cfgﬁgg }?ged of the
crystalline pghye@smhmor préferaBP fpptisam mbbutvigAminRes: mhe cREiales BPYTHR

cellul ose, and, optionall : OV h by TREIN Belvenbiasiae hydrechépider oi ds
are prefer abmfyctl?g?rgaar\ﬁndt"#léd%ﬁqp%?%gaeti ng gorrpg?sq tion conprised of ethyl

cel | ul ose5angrdvpdioofoy prsofigienempPMcfMEl ose. The phar naceutical conposition
may be a dosage form such as a liquid (e.g., 35 elixirs and ,susg\%nsi ons),
capsul e, pill, or \kaktfine HBRCRbRIENASELE iptaarabmpasi mtbhed ke Dghydrt

03/ 050075 3 0 NAY 2006  PCIl/ lUS02/ @k paentpsynpsaptesadnd

venl af axi ne H@R!H%PHW%E% °b§e§%ﬁ%§ftgggcrr@%aﬁ) anié%l YQ}/S b)5iudi g but
not linited tareiGomamddntemationahbatemE)blicstien Nos- WROPHGRRoNG ° ;

i nt ranusg%)l ar\}vbm?ﬁ%@?;ﬁro%vhi}éh bilHeRBG iridofpdeabd by retasdyder mal |y, buccal |y,
subcut an€ously, ransdermal Iy, topically, rectally, vaginally, or

' ntranasally. Pr efT?\Eaagr{IQ{éls %or}r%eg %@%@irééo(?/@red by any method known in the art, such
as filtration, centrifugation, or with a Buchner style filter, Rosenmund filter, or plates

and frame press. Typically, the crystals are recovered as solids.

# The crystalline polymorph can be converted into Form | by recrystallizing it in

ethyl acetate in ethanol (e.g., 80% ethyl acetate in ethanol).

As discussed above, substantially pure forms of the crystalline polymorph can

30 be prepared such as by heating oné or more forms of venlafaxine hydrochloride to
about 200°C for a sufficient time. The substantially pure crystalline polymorph can be

used to prepare other substantially pure crystalline polymorphic forms of venlafaxine
hydrochloride, such as form ], by the methods described above. The substantifally

pure venlafaxine hydrochloride product can be incorporated into pharmaceutical

35 compositions and dosage forms as known in the art.



- 5 is . admnistered orally. The crystalline pol ynorph of the present

i nvention can be prepared by heating venlafaxine hydrochloride of forml
or Il or mxtures thereof to at |east about 197C and nore q@f%aﬁwy at

| east about 200C. According to one enbodi ment, the venl af axi ne

hydr ochl ori deVP93/m¥8ed t 0 about 200C. Cenerally, the venl afGHUIIY38401
hydrochloride is heated for a tine sufficient to formthe crystalline

pol ynmor ph of the present invention. Preferably, the venl afaxine

hydrochl ori de precursor is heated for at |east about 60 m nutes and nore
preferably for at |east about 150 m nutes. The crystalline polynorph may
be prepared in substantially pure form by heating the venl af axi ne

hydrochl ori de 15 precursor for a sugkagpeps anount of tine. Venl af axi ne
hydrochl ori de may be prepared by any nmethod known in the art including,
but not |inited the follaving blptifestes alusthaide and bleSiot Ratento liNdisthe 8cdp8%f 186 and
4,761,501 and I nternatignal -Patent. Publ i I .

00/ 32556, ang‘e R NENGP3d e veqirage b%“?%“’a?{?ee %Pé%geg%o%?%gﬁ'&atte 'by
references Tingheexsnpé belbwicaebe myarb@byemv@th@djkrwyvndnijlwnﬁ-hod known in the
art, such as filtration, centrifugation, or with a Buchner style filter,
Rosenmund filter, or plates and frane press. Typically, the crystals are
recovered as solids. 25 The crystall igxampeltynor ph can be converted into
Form |l by recrystallizing it in ethyl acetate in ethanol (e.g., 80% et hyl
acetate in ethanol). AsPeipaeiisseiArhbdroes Venldfstimnitivdib¢hlorider e f orns of the
crystalline polynorph can 30 be prepared such as by heating one or nore
forns of venl af axAbeut HPd mgofl venlatiwine dydrapteridexd Form drwas BT  Slaghtiat i ne.

The substgnt hal¥ Wi irddel a8 ahd (e RELIVTBY BlatC AMeliBaled oAl wbO pRIIFBRIR O her
substanti al | gat?‘ure c!rigst al Il ne I.ne

) > pol ynorphic fornms of venl afa
hydr ochl or i dbathsaichods2GhEh!97 " CHg 2%H(-,C)nfﬁ'i ﬁ&'&k}r ey i"l?eg’aa?s&);éhe Fials
subst ant i al | ¥harigietl € fean crbaxiime dysdiiochl ori de product can be incor porat ed
into pharmaceutical 35 conpositions and dosage forms as known in the art.
-9 3 0 MAY 2006 WO 03/ 050075 PCT/ US02/ 38401 EXAMPLES The foll ow ng
exanples are illustrative and are notEX@8®&2to linit the scope of the
clainmed i nvention. The venl af axi ne i
mat eri al 155 in the exanpl®
art. Exanple 1

The procedure in Example 1 was repeated with 500 mg of venlafaxine
hydrochloride of Form 1, except the vial was left in the oil bath for 2.5 hours instead of

1 hour.

20 Example 3

Preparation of Anhydrous Venlafaxine Hydrochloride

The procedure in Example 1 was repeated, except an aluminum vial was used

instead of a glass vial.

25 Example 4
X-ray Powder Diffraction (XRPD)

XRPD was performed on the crystaliine polymorph of venlafaxine hydrochloride
of the present invention under dry conditions with a Scintag X2 X-Ray Diffraction
System Mode! 00-A02, available from Thermo ARL of Ecublens, Switzerland. The

30 XRPD instrument had the following parameters:

-10-



Preparati on of Anhydrous Venl af axi ne Hydrochl ori de About 100 ng of

venl af axi ne hydrochl oride of Formll was put in a glass vial, 10 flushed
with nitrogen gas and then seal ed by heat. The seal ed vi al 3 daMAYD in an
oil bath at about 200C (197C to 200C) for 1 hour or until the shape of the
crystals chwogegsws form cream white crystals. 15 20 Exan’fﬁ%“sf”?ﬁ"g aration
of Anhydrous Venl af axi ne Hydrochl ori de The procedure in Exanple 1 was
repeated with 500 ng of venl afaxine hydrochloride of FormlIl, except the
vial was left in the oil bath for 2.5 hours instead of 1 hour. Exanple3
Preparation of Anhydroggnvgpkaf axi ne Ngiggjochl ori de The procedure in Exanple
1 was repeated, except_an alum numvial was used instead of a glass vial.
25 Exanpl e 4 X-ray PowdBf /B racti ol 96%18¥D) XRPD was perforned on the
crystalline pol ynor ph sfopenleaf axi ne 40laggleechl ori de of the present

i nvention under dry copditio it h intag X2 X-Ray Diffraction System
Model 00- A02, avail abl Qg#lbérné?%ﬁﬁsﬁo 2@%@%(:%' ens, Switzerland. The 30
XRPD i nst runent had t h€tep§lizeowi ng pafdawiesiess - 10 3 0 MAY 2006 WO 03/ 050075
5 10 Scan Type: Normal pagtieResHOfEe: 180¢egrees Stop Angl e: 40 degrees
Nunber of Points: 1851 _points Step Size: 0.02 degrees Datafile

Resol ution: 1600 Scan ﬁgﬂrbsat& 04 Sc&P*Mode: st ep Wavel ength: 1.540562

Scan Mode: Step
Wavelength: 1.540562
10 Diffraction Optics:
' Detector:

Type: Fixed Slits
X2 Configuration: No
Tube:
15 Type: Fixed Slits
X2 Configuration: No
The results are shown in Figure 1.

This procedure was repeated for Forms | and Il of venlafaxine hydrochloride.
20  The results for Forms 1 and Il are shown in Figures 2 and 3, respectively.

Example 5
Intrinsic Dissolution Rate

The intrinsic dissolution rates of Form Il and the crystalline polymorph of the
25 present invention were determined as follows. Pellets of venlafaxine hydrochloride
were prepared by compressing 100 mg of each material in a die (Wood's apparatus) at
1000 psi for 1 minute with a Carver press. The pellets produced were then fitted into a
dissolution apparatus (Vankel 7010 equipped with a Cary 300 Ultraviolet/Visible
Spectrophotometer) which resulted in a single exposed surface area of 0.5 cm® The
30 dissolution rate in 900 mL of water was determined by USP 23 (1995), section 711,
page 1791 (Dissolution, apparatus 2), with a rotation speed of 100 rpm at 37°C. The
dissolution media was circulated through a 1.0 cm path microflow cell at a flow rate of

10 ml/minute. Ultraviolet absorbance was recorded at 220 nm.

-11-



Diffraction Optics: Detector: Type: Fixed Slits X2 Configuration: No Tube:
15 Type: Fixed Slits X2 Configuration: No The results are shown in Figure
1. PCT/ US02/ 38401 This procedure was repeated for Forns | ZQovAY 2006

venl af axi ne hydrochloride. 20 The results for Forns | and Il are shown in
Fi gures 2 andv@oss@mpectively. Exanple 5 Intrinsic D ssol utdmorsoiagser The
intrinsic dissolution rates of Formll and the crystalline pol ynorph of the

25 present invention were determned as follows. Pellets of venlafaxine
hydrochl ori de were prepared by conpressing 100 ng of each nmaterial in a

die (Wod's apparatu 1000 psi_for The
pel | ets produced %‘?ér)ofrﬂéha'?q g‘Fégysit"’}ll'{“S %?}V"Eﬂf fetl]‘?l g%ergtd%n\; us’%@gﬁkel
7010 equi ppedisydliitibn at&aol2430Mgldntmamitel et / Vi si bl e  Spect rophot onet er) whi ch
resulted in a single exposed surface area of 0.5 cn2. The 30 dissolution
rate in 900 nL of water was determ ned by USP 23 (1995), section 711, page
1791 (Dissolution, apparatus 2), withEx@maa@tion speed of 100 rpm at 37C.

The dissolution nedia was cjirculated thr u%h a1l m path m crofl ow cell
at a flowbrate of 10 nmm n%&é@ﬂ@-ﬂmret e was recorded at 220
nm -11 3 0 MAY WO 03/ 050075 2/ 3 0 1 I inkhe
crystal line pol yﬁ@?cgl‘f“%?s“f%e ?é’getﬁ? qnh{\éée)( 5 g%‘%i?( ‘%bi“%}”gg‘ dé‘ﬂldésgféﬁbﬂ} on rates
of 24.7 my/ cp@ymbrpliioethebpraseptt ewent®nDicré eamind petlin 8ceaRd RgN @h faMmBIa §f ( DSC)
DSC measur e pico ik i 331 &/ ASC VRBLA! Aitbdih JGk 961 PlACEDSOURiBb ne

pol ynor ph o sent I nvention were carried out in pan at a

scan rate of fromcf@rkflﬁ Flmes of SheHopgsechnschad 'lfr{?)%q scanif§ ?r}oﬁ‘@éﬁﬁﬁﬂ"regdé with a

Pyris 1 4pSC avai hg@ﬂem srfoﬁn@raneearnhbtnerﬁi gEa210¢ (HShedftiaon i€dn6 i), iwhich.waBhe DSC

scan is ShOWTheI rllnellz‘c!n 0? the anhydrous venlafaxine hydrochloride. ~ The onset melting

temperature for the venlafaxine hydrochioride was 219°C.

Example 7

15 Thermogravimetric Analysis (TGA)

A sample of the venlafaxine hydrochloride crystalline polymorph of the present
invention was heated from 28 to 238°C at a scan rate of 10° C/minute in a Pyris | TGA,
available from Perkin-Elmer of Shelton, Connecticut, under a nitrogen purge. The
results are shown in Figure 5. The sample lost little weight until it was heated near the

20  melting point of venlafaxine hydrochloride.

The present invention is not to be limited in scope by the specific embodiments
described herein. Indeed, various modifications of the invention in addition to those
described herein will become apparent to those skilled in the art from the foregoing

25  description and the accompanying figures. Such modifications are intended to fall
within the scope of the appended claims. It is further to be understood that values are

approximate, and are provided for description.

Patents, patent applications, publications, procedures, and the like are cited

30 throughout this application, the disclosures of which are incorporated herein by
reference in their entireties. To the extent that a conflict may exist between the
specification and a reference, the language of the disclosure made herein controls.

-12-



+ 10 Figure. 4 shows one endotherm at 221 C (heat of fusion is 116 J/g), which
was the nelting of the anhydrous venl af axi ne hydrochl ori de. J&F set
melting tenperature for the venl af axi ne hydrochl ori de wasd 318, anple 7
15 Thernogravinetric Analysis (TGA) A sanple of the venl af%ﬁwﬁnm 1

hydr ochl ori d®Q#ps923 | i ne pol ynor ph of the present invent wasftat ed
from?28 to 238C at a scan rate of 10 CUmnute in a Pyris | TGA, avail able
from Perkin-El mer of Shelton, Connecticut, under a nitrogen purge. The
results are shown in Figure 5. The sanple lost little weight until it was
heated near the 20 nelting point of venlafaxine hydrochloride. The present
invention is not to be limted in scope by the specific enbodi nents

descri bed heEbAWS | ndeed, various nodifications of the invention in
addition to those described herein will becone apparent to those skilled
in the art fromthe foregoin > e\ tdiiRachion pageamyi ng fi gures.
Such modi fi cati on¥enA&ge ygﬁ%lééc{eﬁglplﬁ %/mfat}ﬁi%ﬂg?rhe scopg of the appended
clains. | i sufistentitiyrthe sameeasthatehevoBd gWat: val ues are approxi mate, and
are provided for description. Patents, patent applications, publications,
procedures, and the like are cited 3 hr guah hi plication, the

di scl osures &f mﬁhﬁveé'ia@’?’}?d'ﬂ?rﬁﬁl?k&rfd@ooqﬁtﬂnéi h‘%ﬁg&é g\‘%’é)re @ﬁ%gmgan t hei r
entireties. ToabhforRtieainytoa. a conflict may exist between the
specification and a reference, the |anguage of the disclosure nade herein
controls. -12 3 0 MAY 2006 WO 03/050075 CLAINS 1. Ve(gbaf aq’érlt%?he

hydr ochl ai des. haviTheventafainedydipstigede ofidap e WhSHN g PRPHY P WSt antial | y
the sane as t i O\ Bodt 218°Cc.The venl af axi ne hydrochl ori de of
claim1, \Aher@ﬁ%fa?ﬁgwgder%hé%ggi%ne hydrochl oride i s anhydrous. 10 3. The
venl af axi ne hydrochl oride of claim1l, wherein the nelting poi 2(} of. the

venl af axi ne hydr ocfubahtay pise adrtafbxi®lOrochlorige baingAn %TaRPBIPTRHPAT axi ne
hydr ochl ori de havi ng .an. X- i ; " _ pattern substantially the
sanme as that %muﬁﬁa&a&{hgﬁr%%%_‘tQkpfgv{f:r{legggﬁ‘} ne pol ynor ph of

venl af axi1e hydrochl oride exhibiting an X-ray powder diffraction pattern
havi ng characgeri si bfstfksolyopsresisenlaianind egdregdor etibiting an X-ray

powder diffraction pattern having characteristic peaks expressed in degrees 20 at
about 5.67, 7.28, 9.14, 9.67, 10.77, 11.31, 14.01, 14.54, 14.85, 15.48, 15.81, 16.17,
16.94, 17.68, 18.02, 18.48, 19.29, 19.69, 20.46, 20.74, 21.86, 22.33, 22.67, 22.95,

20 23.17, 24.08, 24.61, 25.13, 26.62, 26.97, 27.64, 28.25, 29.01, 29.96, 31.01, 31.61,
32.75, 34.54, 35.50, 35.95 and 36.91.

6. A crystalline polymorph of venlafaxine hydrochloride exhibiting an X-ray
powder diffraction pattern having characteristic peaks expressed in degrees 20 at
25  about 5.67, 7.28, 9.14, 9.67, 10.77, 14.01, 14.54, 16.17, 19.69, and 20.74.

7. _A pharmaceutical composition comprising a therapeutically effective amount of
the venlafaxine hydrochloride of any one of claims 1 to 6 and a pharmaceutically
acceptable carrier or diluent.

30 |
8. A pharmaceutical composition according to claim 7, wherein the venlafaxine

hydrochloride is substantially pure.

13-



' abbut 567, 7.28, 9.14, 9.67, 10.77, 11.31, 14.01, 14.54, 14.85, 15.48,
15.81 16. 17, 16.94, 17 68, 18.02, 18.48, 19.29, 19.69, 20. 4%2@74
21.86, 22.33, 22.67, 22.95, 20 23.17, 24.06, 24.61, 25.13, 32% 6. 97,
27.64, 28.25, 29.01, 29.96, 31.01, 31.61, 32. 75 34 54, 35 50 35. 95 and
36.91. 6. A crystalline po venl af ax dro iting
an X-ray p%vvderABF?rf'}aéiﬁ‘ﬂtlca%oﬂk???'g?%acﬁgw'Wdo8 g?ac Qaelr?'ﬁm c[; hs Cg“ﬁgdfgressed
in degrees @mpkitia®catiaing leSs Bian 1% BByeight bicrystalire paymarphs qf4/e0|§faxmﬂ 54,
16.17, 19. 6li1d|rc?c'ﬂ%{|ﬁgh%\ﬁr\1/g an'raL\fpoW?%F FRRIEH &%brn%mﬁﬁélly% RfEsItRdtNg @

t her apeuti c t he venl af axi ne chloride of an
one o1l‘o cl ai $h§>WIn in Biggregh @asedHpep LG etrugigh) of ‘é%?&aé?i?%rf%"% lpdein tg  gi | ue%t

30 8. A gphapiamassuticalcopogmanl tion according to claim7, wherein the

venl af axi ne hydrochloride is substantially pure. -13 3 0 MAY 2006 9. A
phar maceuti cal conposition according to claim7, wherein_the pharmaceuti cal
conposi t i on1@ont AipharmageticahcomppsitiomacoagiingHie apy ore Gilains 7 k9 peeibishs of

venl af axi “ef%/rﬁ';%/%rueﬁ Boprisés aWhWoﬁthé?ord%odﬁQMfg thelvéhiaamhé Afreaidrgen

subst anti al e sane as shown in Figure 1, based upon 100%¢ ot al
wei ght of venl af axi ne hydr ochl oride in the 5 phar maceut i cal conposi tion.
10. A phar megeut Usabf sroamtiaibidssine affantivalamaurtt of the yerdafaxioé hydradhisid@ to 9,

et o1 1 e R RIahy B SPUB: %8 st Ahdrkin a3l o il S! 10 LN

venl af axi ne® anti - epr essive e ive
amount  of td@rmmwmamawnﬁymnwh@epfde according to any one of clains 1
to 6 for the preparation of a nedicanent for treating depression in a

mammal in need there 2. Use 0o n fecti t : i ne

hydr ochl ori gi actot af)?{beff f'vfrﬁf"%wgoﬁ’iem%%gm%ﬁ"ﬁrﬁ%ﬁwéo% cg&ng?Q%@I&?réedSar ation
of a neds cavminis T 116 for thaprepgragien of amedicament fordreptingi ganechdized anxiely in
need thereo]‘nar}‘gmmg?ﬁ nggdﬂ'{é Sk fective amount of venl af axi ne hydrochl or| de

according to any one aims 1 to 6 for the preparation of a nedi cament
for treating social anxiety disorder in a 20 manmal in need thereof. 25

14. Use O]f aéll ef U@ébf éfﬁefﬂstrmenémafnt Uﬁléh&fa&ihbm@dl’ﬁylﬂérmfdcﬁbrhnhg t@amyooneiaig E 0
any one of ¢ ar at | eatin
pogt trau naP'?E“S‘SY ﬁoeSSer @F?&?Paéﬁm" ohg ﬁﬁ ?rﬁreﬁgréquot % S@{)‘%, &'fér% Lée of ag

effecti 2@ amaumial of needitthexéefxi ne hydr ochl or| de according to any one of

14. Use of an effective amount of venlafaxine hydrochloride according to any one of
claims 1 to 6 for the preparation of a medicament for treating post traumatic stress disorder
in a mammal in need thereof.

25
15. Use of an effective amount of venlafaxine hydrochloride according to any one of

claims 1 to 6 for the preparation of a medicament for treating panic disorder in a mammal

in need thereof.

30 16. Use of an effective amount of venlafaxine hydrochloride according to any one of
claims 1 to 6 for the preparation of a medicament for preventing relapse or recurrence of
depression disorder in a mammal in need thereof.
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+claims 1 to 6 for the preparation of a nedicanment for treating panic
disorder in a manmal in need thereof. 30 16. Use of an effective anount of
venl af axi ne hydrochl ori de according to any one of clains 13 QoM 2006 t he
preparation of a medi cament for preventing relapse or recurrence of

depr essi on diyg®sARGe7iN a mamal in need thereof. 3 0 MAY 2686HUNY®H! 050075
17. A nethod of preparing anhydrous venl af axi ne hydrochl ori de havi ng an
X-ray powder diffraction pattern substantially the sane as that shown in
Figure 1, the method conprising heating forml or Il of venlafaxine

hydrochloride or a mixture thereof ta lotiad B#End & X-@ayt | e
sufficient tV.f or/hiﬂﬁﬂi‘@d8?%9%’895”\‘)’(959”%\%&‘#@8%gyﬁ%r OlCP| or ii:k{aﬁe 18. A net hod

accor di ng t Okl BRfRtionptei substamtialy tieshak iah §2h VG Ch GH1%L "% heated to

at |east about, 2Q0C. i | GGERERKRGhdchlodeonmixuier ei n t he
venl af axi ne RGlP 8ﬂrf‘8r]3?n(§’éh%agﬁog rﬁ@t{]@ﬂ for_at

r | l.east Os tariuih@e. 15 20.
A et hod acctetkiohtp at teagi aloH 19@',Cff9ﬁért‘g]er?”fﬁﬁ@n\}%ﬁ1%'3fﬂge§ﬁ dhyérochl oride is
heat ed fog af, Jrc‘?ffﬁridé.f’o m nutes. 21. A nethod of preparing a crystalline
pol ynor ph™ of X/eRT af axi ne hydrochl oride in substantially pure form the

met hod conprising: (a) , obtaining venlafaxine h[\‘/adr,ochl ri @gr.%a} ing an
X-ray powder 1gli f f pagsthoaraccqding & siaisutss whereindng \eneFRINg MR OFE°Y At shown i n

Figure 1 in substant,i al ohorm and 20 (b) converting the venl af axi ne
Begles B tpigboBtded

hydrochl ori d a a different crystalline polynorphic form
22. A nethod according to claim21l, wherein the venl af axi ne hydrochl ori de

formed g sugp (R)mdifodtiding® clsig 63 fntesieirethé yehlabarined MAERENIOPEE 153 A et hod
according'to claim?21 mg&g‘iﬁ%& he .venl af axi ne hydrochloride formed in step

(b) is Form Iheaigf feréh|eas FYB8%h or i de.
20. A method according to claim 18, wherein the venlafaxine hydrochloride is
heated for at least 150 minutes.

1 5 ’ » .
21. A method of preparing a crystalline polymorph of venlafaxine hydrochloride in

substantially pure form, the method comprising: ' .
(a) + obtaining venlafaxine hydrochloride having an X-ray powder diffraction

pattern substantially the same as that shown in Figure 1 in substantially pure form; and
20 (b) converting the venlafaxine hydrochloride of step (a) into a different

crystalline polymorphic form.

22 A method according to claim 21, wherein the venlafaxine hydrochloride formed
in step (b) is Form | of venlafaxine hydrochloride.

25 '
23 A method according to claim 21 wherein the venlafaxine hydrochloride formed

in step (b) is Form 1l of venlafaxine hydrochloride.
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