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Salt formation provides a means of altering the physiochemical and resultant

biological characteristics of a drug without modifying its chemical structure. A salt

form can have a dramatic influence on the properties of the drug. The selection of a

20 suitable salt is partially dictated by yield, dissolution rate and quantity of the

crystalline structure. In addition, hygroscopicity, stability, solubility and the process
profile of the salt form are important considerations.

Summary of the Invention

25 The present invention relates to a novel salt of O-desmethylvenlafaxine,
O-desmethylvenlafaxine formate (hereinafter “ODV formate”). The novel salt of the
present invention has properties which are particularly suitable for use as a drug.
Pharmaceutical compositions comprising ODV formate and pharmaceutically
acceptable carriers or excipients are also provided. Preferably, the pharmaceutical

30 compositions comprise an amount of ODV formate effective to treat the desired
indication in an animal such as a human.
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but not limited to interstitial cystitis (irritable bladder), and chronic pelvic pain

20 - (including, but not limited to vulvodynia, prostatodynia and proctalgia)), Raynaud’s

syndrome, Parkinson’s Disease, epilepsy, and others comprising providing to a

patient an effective amount of ODV formate. ODV formate can also be administered

to prevent relapse and recurrence of depression, to induce cognitive enhancement,

to treat cognitive impairment in patients suffering from senile dementia, Alzheimer’s

25 disease, memory loss, amnesia and amnesia syndrome, and in regimens for

cessation of smoking or other tobacco uses.

Brief Description of the Figures

30 Figure 1 is a differential scanning calorimetry (DSC) analysis of ODV formate.
Figure 2 is a thermogravimetric analysis of ODV formate.
Figure 3 is an XRPD of ODV formate.



Definitions Unless defined otherwise in the specification, the follow ng
terns have these 5 neanings: The term "about" generally nmeans within 10%
pr ef er ablwowstibdaens 5% and nore preferably within 1 % of aPgiDusn3/wabue or
range. Alternatively, the term"about” neans w thin an acceptabl e standard
error of the nmean, when considered by one skilled in the art. 10 The term
"treat" as used herein refers to preventing, aneliorating, controlling or
curing one or nore synptons of a disorder. The present invention relates to
t he novel salt of 0-desnet hiel@lieddfesriiption of (hedlagerdihy| venl af axi ne formate
(OCDV formate). O desnet hyl venl af axi ne formate 15 provi des useful
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The present invention relates to the novel salt of O-desmethylvenlafaxine,
O-desmethylvenlafaxine formate (ODV formate). O-desmethylvenlafaxine formate
15  provides useful properties for formulation, and has the structural formula:

P
N
\CHa
HO,
HO ) m
HO ©

Formate salts of O-desmethylvenlafaxine (ODV) exist as enantiomers and
this invention includes racemic mixtures as well as stereocisomerically pure forms of

20  the same.

Stereoisomerically pure refers to compounds which are comprised of a
greater proportion of the desired isomer than of the optical anipode. A
stereoisomerically pure compound is generally made up of at least about 90% of the

25  desired isomer based upon 100% total weight of ODV formate.

ODV free base may be prepared according to the general procedures
outlined in US Patent No. 4,535,186 or as described in U.S. Serial No. 10/073,743,

the disclosures of which are incorporated by reference herein in their entirety.
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has the follow ng pharmacol ogi cal profile. 5 Effect (in vivo)

O desnet hyl venl af axi ne  Reversal of Reserpine-Induce Hypotherma 3 (m ni num
ef fect; myOlog/1dzeps) Effect (in vitro) Inhibition of am necrasps/sddes (| C50;
uM - Norepinephrine 1.16 -Serotonin 0.18 -Dopamne 13.4 Affinity for
Various Neuroreceptors (% inhibition at 1 uM -D2 6 -Cholinergic 7
-Adrenergic a 0 -Histamne HL O -Opiate 7 CODV fornmate is crystalline as
evi denced by NVR and XRPD anal yses. The nolar ratio of fornate to ODV is
1:1. The proposed structure is consistent wwth the proton NVR spectra. 10
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Effect (in vitro)
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Affinity for Various Neuroreceptors (% inhibition at 1uM)
-D2
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N O O N O
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ODV formate is crystalline as evidenced by NMR and XRPD analyses. The
molar ratio of formate to ODV is 1:1. The proposed structure is consistent with the
proton NMR spectra.

10

Formate salts of ODV may be formed by contacting stoichiometric amounts of
an acid with O-desmethylvenlafaxine free base. Alternatively, such acid may be
used in excess, usually no more than about 1.1 equivalents to 2.5 equivalents. In
some methods of the invention, the base and the acid are both in solution. In other

15  embodiments of the invention, the base is in suspension in a solvent and dissolves
as formic acid is added.

In some preferred methods of the invention the free base is in a solvent such
as an alcohol, acetone or tetrahydrofuran. Preferably the solvent has limited

4-



is tetrahydrofuran or 2-propanol. A mxture of formc acid and free base is
soluble in a suitable solvent or 5 solvents at tenperatures ranging from
about 55GvOm3abssos 80C. Thereafter, crystallization may IpeTaIShd/es1edl as t he
solution is cooled. Crystallization may be facilitated by seeding with

0- desnet hyl venl af axi ne formate crystals. Crystallization may be optim zed,
for instance to achieve larger crystals, by cooling at a rate of about 1
degree per about 3-5 mnutes to 5 to 6 degrees bel ow the cl oud point of 10
about 40C. reRatvity ¢o fosmid adid: alni semeoprefared ambmidingnt8df the imleation, #Csdlvent
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venl af axi nem%%tbﬁa?pé'%%de’j9%fr\§gatn88 @o&%@t"ﬁllargﬁgﬁyﬁﬁ%ﬁ’y E‘?@P%&t&f §i%s. The
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I

Fager hol m @2 GRANELS AYSHigaen- | enner nas, UConpari son bet ween
pernmeability coefficients in rat and human jejununf, Pharm Res., 13,
1996, 1336- 1342, Obwvermatepasticieasigd (evalietst by micrbsdopen rdigendrm epdutefif -5
WO 03/103603 PCT/ 3/18195 and hurran fraction of dose absorbed (Fa) for a
series of CtBni‘Rﬂ% O W R more particularly from about 1.5 to about 26 pm. Averagé

15 particle size was from about 11 to about 16um.  Particle size distribution (as

measured by Malvern apparatus, 100mm lens, Lecithin/MS dispersant) was 10% less

than about 4 pm and 90% less than about 34 um.

The aspect ratio ranged from about 1 to about 44, more particularly from
20  about 1 to about 21 and more particularly from about 1 to about 4. Average aspect
ratio was about 2. 90% of particles have an aspect ratio of less than 4.

O-desmethyl venlafaxine formate was evaluated for oral absorption
characteristics. The rat intestinal perfusion model was used.
25

Rat intestinal perfusion test

The rat intestine perfusion technique is a direct way to measure the regional
absorption properties of a test compound in the gastrointestinal tract. Rat intestinal
permeability coefficient (Peff) can be used to predict human in vivo oral absorption of

30 passively absorbed compounds. Fagerholm, M. Johansson, and H. Lennernas,
Comparison between permeability coefficients in rat and human jejunum”, Pharm.
Res., 13, 1996, 1336-1342, have demonstrated a good correlation between rat Peff
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characteristics such as fornul abl e Maxi nrum Absor babl e Dose (MAD), FDA

Bi ophar maceutical Classification, etc. can also be estimated. 5 Materials
Per f usi orwbuBfiexsol PB) consisted of KC1L (5.4 mM), Nad (48preijusoMeapirOd (28
mv), NaH2PO4 (43 mM), mannitol (35 nmM, polyethylene glycol (PEG-4000 (0.1
% wv), glucose (10 mMM. The pH was adjusted to 6.8 with NaCH and
osnolarity was adjusted to 290 + 10 nOsnil with 1.0 M NaCl. Before the
experinment, 14C-PEC 10 4000 (0.02 C/nm), 3Hnmannitol (0.025 G /L),

met opr ol ol &RD hgganifractiandofOBYse absorbed (Ba) farnarsatries (FO0campdundswer Ottetdded.
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wel | - absorbed and actively transported conpound) was used to nonitor the 20
physi ol dgi céhkferialscti onal ity of the intestinal barriers. 14C-| abel ed
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cont ai ni ng adiestette 2000 KMo/ hwihiTtGM NasTniBeie the Bxmerimenys

scintil{gtigip ’ %ﬁi/mLBa&i’-l R\%ﬁh&d'(bbzd@@n/ﬁw%%r 3(2!):}%‘ HhO, aggfaitc?]\g' ation

counter 30 (V\al a d ucose concentration
gl ucose oxuf@aﬁatemﬁnrhafate((gowﬁehi\serede| yzer). I\/bt opr ol ol and t he ODV
conpounds were anal yzed by HPLC- W/ Vis (HP-1100 with a diode-array

detector), §l'snlgséa"d Y\'V@néa‘gt ent ng.%éﬂl @ﬁ\%spgg/“?al hfr%ﬁgb lr%%\%lghtﬁ’rogn 150 x

4.6 mm col um an ep e con
approximately 300- 350 grams

15
Internal Standard Compounds
Metoprolol (a well-absorbed and passively fransported compound) was used as a
standard and tested simultaneously along with the ODV compounds. Glucose (a
well-absorbed and actively transported compound) was used to monitor the

20  physiological functionality of the intestinal barriers. 14C-labeled PEG-4000 was used

as a non-absorbable marker to describe the water flux across the intestinal wall. 3H-
labeled mannitol was used as a paraceliularly transported marker to indicate the
integrity of the intestinal tight junctions.

25  Analytical Methods
All chemicals were of analytical grade. After each experiment, all the analytical
assays were performed promptly. For isotope determinations, 0.5 mL of perfusate

sample containing 14C PEG-4000 and 3H-mannitol was mixed with 5 mL of
scintilation cocktail. Radioactivity was counted in a liquid scintillation counter
30 (Wallac 1409). Glucose concentration was determined by the glucose oxidase
method (Biochemistry Analyzer). Metoprolol and the ODV compounds were
analyzed by HPLC-UV/Vis (HP-1100 with a diode-array detector), using a YMC AQ



wat er/ 0. 1% TFA and acetonitrile. The ODV conpounds and netoprol ol were
detected at 226 and 272 nm UV wavel ength, respectively. Blank perfusate was
assayed twoasadseti e the interference at these chromatographirasedmipii ons. 5
In Situ Rat Jejunal Perfusion The perfusions were performed in three
intestinal sections of anesthetized rats: duodenumjejunum ileum and
colon. The |l engths of the segnents were approximately 10-12 cmfor small
intestine segnents and 5-6 cmfor colon segnents. 10 An infl ow cannul a was
i nserted at12(e, @ qxi 180 xeMd @nd colompuahd GlepC grudidnd mesile pmser éstdaiaingt he
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determ ried from each collection interval by conparing to the initial
conpound splutign remaipi .in the syringe at the end of the 100 m nutes.
This is to @d&i"égﬁ'tk&”a}éﬁ%ﬁ'%ses due to binding to the syringe or tubing.
Meanwhi | e, Tiig!peFsions) weré | geiforied G RIGek UpRstn ERLI6% VP ReSiREtRAt @k f or
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np
concent r at | HPIEAURYBIENUR,¢ lBURh 2 PO cOloN. RISy denathm Pfwifie rsepmeRts2 Ve cover y
of 14C- PEG 4éHfi6ximatlyded-a2 whie siall mltesswhdeegg;érﬁe &R I5081cr@fort dbforl ni(t)é.y of

t he perfused intestinal segnent; 9EG ec= (EPEGout/Y-PEG n) * 100 3
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fromthe data,é set. . Val ues bel o his ran woul d indicate tissue damage
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val ues above this range would indicate -7 WO 03/103603 PCT/ US03/ 18195

signi ficant r venent out of the segnent. Water novenent across the
gu? wal | OW ?ormrgt)e or umara%e was addeg'\ QO the perfusion working buffer at a

15 concentration of 50 nug/mL, which is approximately equivalent to a 200 mg human
dose. The disappearance rates of ODV compound, metoprolol, and glucose were
determined from each collection interval by comparing to the initial compound
solution remaining in the syringe at the end of the 100 minutes. This is to correct for
any losses due to binding to the syringe or tubing. Meanwhile, drug concentration in

20  perfusate samples were corrected for water influx/efflux, which was computed, based

on 14C-PEG-4000 concentration changes.

Data Analysis
a. Recovery and Water Flux

25  Recovery of 14C-PEG-4000 was determined to provide information on the integrity of
the perfused intestinal segment:

30 Overall 14C-PEG-4000 recovery was calculated and any data for which the individual
recovery fell outside of the range of 96%-103% was excluded from the data set.
Values below this range would indicate tissue damage that allows passage of PEG-
4000 outside of the perfused segment, while values above this range would indicate



was determ ned by cal culation of net water flux: Net Water Flux (NW)
[(1-PEGout/ PEGNn)*Q / L 5 where PEGout and PEG n are the anpbunt of
radi oact iwotog/103psr) of 14C-PEG 4000 in inlet and outl et ®caasopisiphe
perfused intestinal segnent, respectively; Qis the flow rate of
perfusate; and L is the length of perfused segnent (cm. 10 b. Peff
Cal cul ation The presence of the ODV conpound in the perfusate was
determ ned by HPLC. The anount of drug present at each tine point was
corrected fslonifisarlrwatermoeerenicubskthetshgmeal. Waiér imbeerhertestdsadhe dGt wall
Cout, corr * b 1 t is the concentration of drug
in outlet pﬁ%ﬁrgﬁ#@ﬂ{%@%?ﬁﬁgﬁﬁ%rgﬁ%entratl on of drug in outlet
perfusate corrected for water noving in or out of the segnent, as

det er mi ned by t h&et ¥éserdriyx (NWEN C=PER140B0Bou/PEGE]" 3 ¢Li ve i nt esti nal

per rreabiﬁity, Peff (cm sec), was determ ned by the follow ng equation:
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is the concentratl 0] in inlet per usat e; I nner surface

area of the MRr3s 'eééb"ﬁ%ﬁ? the,perfised a@gmse@ng@t CﬁSPBCtb’ﬁM R sHbeflaw (see

G Ami don, Pbteb@ﬂé\ﬁf%an&'bssﬂéheng}ho érfiRBd se fgtical basis for a
blopharnaceutlc drug classification: The corre t|on of in vitro drug

product 30 dissolution and in vivo bioavailability. Pharm Res. 12, 1995,
413- 420)0 and. Pefflbalculatibgt h of the perfused segnent (cm. -8 WO 03/103603
PCT/ US03/ 18 i on Absorbed (Fa) The fraction of dose absorbed,

C.
in huma%%? ?“?ﬁ?ﬂ?%ﬁﬁ‘? QG aerBpdndrin 86 perfisaiewasietenninggd byHPEG. The
100* (1- e- (2&mbunfsifdrug Biesantlateath tieqdiritWas corrected for water movement across

the wall of the intestine:

15 Cout,corr = Cout * (PEGin/PEGot)

where Cqyt is the concentration of drug in outlet perfusate; Cout,corr is the
concentration of drug in outlet perfusate corrected for water moving in or out of the

segment, as determined by the recovery of 14C-PEG-4000.

20
Effective intestinal permeability, Peff (cm/sec), was determined by the following
equation:
Peff = [Q* (Cin-Cout.corr) / Cinl / 2n 1L

25 ‘

where Q is the flow rate; Cj, is the concentration of drug in inlet perfusate; 2urL is the

inner surface area of the perfused segment, with r assumed to be 0.18 cm in the rat
(see G. Amidon, H. Lennernas, V. Shah, J. Crison. "A theoretical basis for a
biopharmaceutic drug classification: The correfation of in vitro drug product

30 dissolution and in vivo bioavailability. Pharm. Res. 12, 1995, 413-420) and L the
length of the perfused segment (cm).



5 where * and * are the correction factors, tres is the residence tine in

human small intestine; and r is the radius of the human small intestine.
Results WO oRa03602j unal Perfusion Results Site-specific &ogarspy/isaps of ODV
formate The Peff values for ODV formate in the small intestine (1.34 x 10-5

cmsec in duodenumjejunum 2.18 0.33 * 10-5 cmisec in ileum were | ower
than netoprolol's 15 Peff values. The Peff value of ODV formate in the
colon was found to be 0.0727 x 10-5 cnfsec, which is about 12% of

met opr ol ol '& PetfiorvAbsoebéd(Rahe col on. The il eum segnment seens to be the

ver i oum e Ratoh e Sorb Rl Tal Fyndfh Kb Blsefod] R PRGghG, ot

smal | i nt esMi m@Ed: sites of duodenum jejunum and il eum predon nate the oral

20 absorption of this.¢ ound for,an i di ate rel ease dosage form
(Dongzhou LFa= 108 (11g52 %ET,PJ@ tﬂ%dJ'el?i,ﬁr {rgg‘ét of Polysorbate 80 on Transport

of Mannigol, Gucose, and Witer Flux in Rat Small Intestine", Pharntci.,

2, 2000; DopigigPrathd- Yre fre &aﬁcﬁ’m fa%fegg,q?éag thé %&éd&ggﬁg{ﬂ} Amﬁ&%%énaﬁ'.

Upt ake of Zaleplon in site an SI nu ing/ Predictin Absorption in
vivo", Subnintestne; eod plitthesadius gf thy hupeo synall intestiBgsed on this experi nent al
Peff, the human in vivo Fa of ODV formate was estimated to be about 80%in
the small intestine (jejunumand ileun). The delivery vehicle was

per f usi on bReSUES (pH=6.8). The test at each absorption site was repeated
with 3%ats and the Peff val ues were averaged. 30 -9 WO 03/ 103603

PCT/ US03/ 18R@f/ejural PeréygiersResvidat a of ODV Formate (50 g/ m ) Absorption

Pef f CDV For &, 28T IMab 68 bPbDYSE: Formate/ Site (10-5 cmsec) (10-5
cni sec) Pefgﬁ/éb%ogrlol ol I‘E)\rflaej unum 1. 34 2.50 0.11 0.54

The Peff values for ODV formate in the small intestine (1.34 x 102 cm/sec in

duodenum-jejunum, 2.18 + 0.33 * 10~2 cm/sec in ileum) were lower than metoprolol’s
15 Peff values. The Peff value of ODV formate in the colon was found to be 0.0727 x

10-2 em/sec, which is about 12% of metoprolol’s Peff value in the colon. The ileum
segment seems to be the best absorption site for ODV formate. The Peff’s ratio of
duodenum-jejunum vs. ileum vs. colon was found to be 1.34 : 2.18 : 0.07, indicating
that small intestinal sites of duodenum, jejunum, and ileum predominate the oral
20  absorption of this compound for an immediate release dosage form. (Dongzhou Liu,
S. Ng, R. Saunders, “Effect of Polysorbate 80 on Transport of Mannitol, Glucose, and
Water Flux in Rat Small Intestine”, PharmSci., 2, 2000; Doungzhou Liu, S. Ng, R.
Saunders. “Investigating Intestinal Uptake of Zaleplon in site and
Simulating/Predicting Oral Absorption in vivo”, Submitted to PharmSci. 3(4), 2001).

25
Based on this experimental Peff, the human in vivo Fa of ODV formate was
estimated to be about 80% in the small intestine (jejunum and ileum). The delivery
vehicle was perfusion buffer (pH=6.8). The test at each absorption site was repeated
with 3 rats and the Peff values were averaged.

30



Ileum2.18 0.33 3.22 0.07 0.68 0.08 Colon 0.07 0.583 0.087 0.13
Site-specific absorption of ODV funmarate The site-specific absorption of
ODV f umareiDe3mes03 nvest i gat ed under the sane study 5 conecTiusndyisass CDV
formate (50 g/m in pH 6.8 perfusion buffer). The test at each absorption
site was repeated with 3 rats (except for in the Jejunum where only 2 rats
were tested) and the Peff values were averaged. Rat Perfusion Data of ODV
Fumarate (50 g/ m) Absorption PeffCODV PeffMetoprolol PeffODV Site Fumarate
(10-5 cnl seBRat Perfumicnt Bata of OD\GFamiade (50 dhaf)f Met opr ol ol Jej unum 0 245 1.78

0.93 0.09 Il eun£; - 553019 ﬂ B6—Cot-onrH1t 10—+ general,
the results shcwéqéﬁéﬁi"%ﬁ@%figﬁ%{@r@ams % é@t%mglekbﬁﬁﬁ%Fwtq’ pr mat e in
the rat G tradt. Sitethsg 5 5 Paf f fumarate
salt (0.24- 0.68 x 10-5 [@Jec rﬁ/%%% r2@0 ‘prﬁ/f - ﬂggtgprf@ B cnm sec) of
the formate Pefiflejimalnes. 1Bm t he col gre,50won@asur alﬂ.554 absorptiop of ODV
furmarate was floynd—TFhe-in15 vivo F rate was estipated to be

in the range ofl 188M450s i|n2ife 3Rl | |i3R%5Pi0de and ©6%# 4-B8 col bn,
indi cating an g&gigH T gy gpsorption [Gf=datl MPOE’ T —theentire G
tract. The resudlts of the si?te spemffbc él[sn‘tgggfnal absorption of ODV
formate and ODV 20 fumarate show that ODV formate has better absorption in
the small intestine and in -10 WO 03/ 103603 PCT/ US03/ 18195 the colon than
ODV f umar at 8ite-Seadificabspyiion ohODdfsmaeate denonstrated that there is high

(see’ o o THE SE S arlBlnB of 6B MuBRAS el Wee opled PrdbfTRE 35 BB o
Upt ake cff Zedrtetﬂlooa asi ®DV|fbenamc45(SipgmMamiphlg&?.B’r;mﬂ’usibhrbgfféi).alThéhéﬂra:tda@ﬁ in

vivor, SUbr%lgsto?p lotnOSIthNarsnrgpeated ?vitﬁ%dl%fs (ggc%%} for in the Jejunum, where only 2 rats

were tested) and the Peff values were averaged.

Rat Perfusion Data of ODV Fumarate (50 g/ml)

Absorption Peffopy Peffietoprolol Peffopv
Site Fumarate (102 cmisec) | Fumarate/
(10-5 cm/sec) : Peffvetoprolol
Jejunum 0.245 1.78 £ 0.93 0.09
lleum 0.678+ 0.295 |5.3 0.19+0.06
Colon 0 11 0

10

In general, the results show that ODV fumarate was less absorbed than ODV formate
in the rat Gl tract. In the small intestine, the Peff values of the fumarate salt (0.24-
0.68 x 102 cm/sec) compared to (1.34 — 2.18 x 10 -5 cm/sec) of the formate Peff
values. In the colon, no measurable absorption of ODV furmarate was found. The in

15  vivo Fa of ODV fumarate was estimated to be in the range of 33-45% in the small
intestine and 0 in the colon, indicating an overall low absorption of this compound in
the entire Gl tract.

The results of the site-specific intestinal absorption of ODV formate and ODV
20  fumarate show that ODV formate has better absorption in the small intestine and in

-10-



The solubility of CDV formate in water is greater than 425 ng/m at room
tenperature (about 25 to 27C). H gh solubility and high oral absorption are
desi reablwowmbasamos eri stics of a drug, making this salt forerafSo9igiesmet hyl
venl afaxine 10 a particularly useful formof O desnethyl venl afaxine.

Thus, conpounds, conpositions and nethods of the present invention can be
used to treat or prevent central nervous system di sorders including, but
not limted to depression (including but not linmted to najor depressive
di sorder, bihpaoln tHars @DEfunidatan Balesd pubiicajiond hdoecdgradrgtratedahat thene, ispani ¢

di sorder, or ophobi.a. , pos raumati.c . Str dj sor.der, pr nst r ual
dysphoric di y ,

1k 2RuPdh B¥Rra e BolrlieR bicRRletd BT b SRR Bre
deficit di segd®oufgerdo Lamnd. Wd, IR0 Sauhggrer ‘Gokestigating Intestinatdptake of Balpploai ve
di sorder (including.trichotillomania), social anxi et i sorder eneralized
anxi ety di SO ol asTURRP IR cBh ABRERR VNG SRRl nd B | i
nervosa,5 203(@),12068¢).de | a Tourette Syndrone, vasonotor flushing, cocaine and
al cohol addiction, sexual dysfunction, (including premature ejaculation),

borderline personality disorder, chronic fatigue syndronme, incontinence
(i ncludi ng fecal Theneolpbilityesfc@DVofeenateow watac Engrieatsndkran gas shy/ml at room

i ncontinence, reflex, inc i ne st,ress yri.nary ipcontinence, . urge

i ncont i nencEMAGFAWEr gﬁbé’k'g%i g’n%ﬁ%)ncdﬂgﬁ r%’x‘tt}éh %r%”duﬂigﬁa?'??iq}?é@m'i)%r%é) ,
pain 25 (i ngésirdbbig chbitactmibtids dﬁat&d%,_trﬁalm@ﬂﬁé et fofH P Ol deshty| Peridfaxin@ant om
linb pajn, centr a\l Bal nl neugt'(sgji%t |§1Fal n sych as di abetic neuropathy and
post her bt i @ PREGHBIMYSRUT orgm &k PEesmetYl YROla4% di sorders i ncl udi ng, but

not limted to irritable bowel syndrone, synptonmatic GERD, hypersensitive
esophagus, nonul cer dyspepsja, noncardi ac chest pain, biliary dyskjnesia,
aphinoter " of oddf ity CPIRGHTdsm OB GER g 5P ROy o1 HiesaM G Han be
i ncl udi ng budednetireht i rederit@entidlGlepldubisgbteydisartiers ifdliding, at Aotinatdas) , and
chronic pelvi C§£Oal n élé}{cl %d ngt, . but Qﬁt Jimted to yul od\h/nl a, ..
pr 05t at odynEPTEFPTL Rk PY) ROt IrRigsth pelor SphtFsNe deiat Heah' disrdstase,
epi | epsts  aal G?itﬁirﬁia),%myélgﬁé, andetyC paRi6 iddr@uts agbrobhébid) psst Ntauhiatient i on
may al so be usefyl for the | ngucegen Qf | - 1% V\%03/ 103603 PCT/ US03/ 18195
cognitive eﬂFﬁ'?ﬁc ReNden; RremansEils YﬁPﬁ ‘Pﬁ?icﬂﬁor o '§%qu°¥’”déﬁeWPf’?§,“S"“a_
Al zhei ner' ssyndriRg)s atteRBEID defitiD sorddiM RfHinA afd dwiTBIE HyPe RNty P MBbsedBile | N
regi mens for cessatjon, of, sng,kl QH or. ot her tobacco_L{ses. .
compulsive disorder (including trichotillomania), social anxiety disorder, generalized
anxiety disorder, autism, schizophrenia, obesity, anorexia nervosa, bulimia nervosa,
20 Gilles de la Tourette Syndrome, vasomotor flushing, cocaine and alcohol addiction,
sexual dysfunction, (including premature ejacutation), borderline personality disorder,
chronic fatigue syndrome, incontinence (including fecal incontinence, overflow
incontinence, passive incontinence, reflex incontinence, stress urinary incontinence,
urge incontinence, urinary exertional incontinence and urinary incontience), pain
25 (including but not limited to migraine, chronic back pain, phantom limb pain, central
pain, neuropathic pain such as diabetic neuropathy and postherpetic neuropathy,
gastrointestinal pain disorders including, but not limited to irritable bowel syndrome,
symptomatic GERD, hypersensitive esophagus, nonulcer dyspepsia, noncardiac
chest pain, biliary dyskinesia, sphincter of oddi dysfunction, and genitourinary pain
30 disorders including but not limited to interstitial cystitis (irritable bladder), and chronic
pelvic pain (including, but not limited to vulvodynia, prostatodynia and proctalgia)),
Raynaud’s syndrome, Parkinson’s Disease, epilepsy, and others. Compounds and

compositions of the present invention may also be useful for the inducement of

-41-



5 1n some preferred enbodi nents of the invention, ODV formate is useful for
the treatnent of depression, anxiety, panic disorder, generalized anxiety
di sorder ,wOoma4036b3 aunmati c stress, prenenstrual dysphoric acCsarsd®18195
vasonotor flushing, irritable bowel syndrone and attention deficit

di sorder. 10 This invention provides nmethods of treating, preventing,
inhibiting or alleviating each of the naladies |isted above in a mammal,
preferably in a human, the nmethods conprising adm nistering an effective
anount of eaogoiiipeuverthaoternbm in Padents osuffedng frdre sanifadementizg cdizitdimegof . An

effective i a nt fficie to pr t, inhibit.. or | evi ate
one or o Veig S PRY BruBdie afy ottt SRRk 4R Hharihs Sk
anount usefadssatontaf satokingroe other fobianto bsds. or al | evi ate each of the

af orenenti oned conditions will vary with the severity of the condition to

be treated and the route of adm nistration. The dose, and dose frequency
will al $0 vary 26 seowopefered embgdimebsdyf theiimientfion,GPYrfeenatads pseftl foedi cal

hi story of .fhe indivi I atient..| enerally the recomended daily dose
fange Tor he et & Eerediy Blieoh drbRn St ey denpricst SRy et vyt o
?Eout 1000 qcm;;;t @ad?atlngstngds;/@rdlgérmugbdmhoréddiyomgd vasomotor él?dﬂra%:imt?ﬁlé hi n

e range abouy out 35Q. ay an nore preferably from
about 15 NSDQ“be ﬁgbq.ﬁ?m?[%gdﬁﬁ?%@.éqﬂﬁégPﬁg{Fr'enbodi ments of 25 the invention
;he d_osage_wiltl rangfe frorr:c about 30 rrgdt_o about t90drrg/ daya_ Dosagfe isth
escri in ter (o) e free.base is.adiusted accordi ngly.for e
f or mat lé'%sal t. | '%’H&%ﬁqwa tpﬁcg"%ea?t ir@%ﬁo?s[ ?fsg'ﬁ@ﬁ@r' aPWeye?)tF@f eﬁbéﬁ'nghgf t he
t her apy be alleviatieg eachadf tise matadess lidtesieabanel in o oraeasadprieferatdy esslangan, 30e For
adj unctive t

conbi nat 1 orl AIPRE VARG A D B e e o AT Td FRnBRBEPhaRy about
75 ng to abiowntiddtona/tiaynamdalnion eeqrt dfeeeatbl fin adftactive/ amognt & ab@ntoud? 5
o/ day. e eTD EpRVERGN AR Yo A ER AR B $iThipd Fh SroRiéions?

O desnetbhy | copwitiohsixi ne to venl afaxine will vary from patient to patient
depending upon a patient's response rate, but generally will be at |east
6: 1 O desnet hyl - venl af axi ne to venl af axi ne.

The dosage amount useful to treat, prevent, inhibit or alleviate each of the

aforementioned conditions will vary with the severity of the condition to be treated
and the route of administration. The dose, and dose frequency will also vary

20 according to age, body weight, response and past medical history of the individual
patient. {n generally the recommended daily dose range for the conditions described
herein lie within the range of 10 mg to about 1000 mg O-desmethylvenlafaxine per
day and more preferably within the range of about 15 mg to about 350 mg/day and
more preferably from about 15 mg to about 140 mg/day. In other embodiments of

25 the invention the dosage will range from about 30 mg to about 90 mg/day. Dosage is
described in terms of the free base and is adjusted accordingly for the formate salt.
In managing the patient it is generally preferred that the therapy be initiated at a
lower dose and increased if necessary.

30 For adjunctive therapy a dosage of O-desmethylvenlafaxine may be provided
in combination with venlafaxine. The dosage of venlafaxine is preferably about
75 mg to about 350 mg/day and more preferably about 75 mg to about 225 mg/day.
Still more preferably the dosage is about 75 mg to about 150 mg/day. The ratio of

12-



5 Any suitable route of adm nistration can be enployed for providing the
patient wth an effective anount of ODV formate. For exanple, oral,

nmucosal (Wog@3/1es8al , sublingual, buccal, rectal or vagi n2Cx/usparsans al

(e.g. intravenous or intramuscular), transdermal, and subcutaneous routes
can be enployed. Preferred routes of admnistration include oral,
transdernmal and nucosal. 10 O desnet hyl venl afaxine formate salt can be
conbined with a pharmaceutically acceptable carrier or excipient according
t o convent i OrdEsmetiybventafadne toatrerﬂaﬁmoa vl n@ry &ompafiens t¢ patientrdepending

har maceutical conpnosition or tabl rampceutica

(F:)ar riers or&e nc?p?%ﬁ?‘ts irﬁ%qo?} % ra uta[gjgr%e%ﬁfﬁ"yl‘g |t?ema$é§as? o't ‘ﬁ&&éma@kn bed
i n Rem ngt ovéndafaxihetcSeEntafaxnand Practice of Pharnacy, (Gennaro, 19t h
edi tion, 1995, Mack Pub. Co.) which is herein incorporated by ref erence.
The phrase pharnmaceutically acceptable refers to additives or conpositions

that aré physi ol Agy suitable moteem‘féddhﬁmatmilodmanme etnynﬁoyml foyprmv@d'lgdhe@atlent g
allergic or untomar [ uc r|c u |22|ne s an
the | |gke 2‘5'%1 ShPOPRY ec?f(?[gva( 7 or e agraé, ,? f\uman).
For oral ||whudgua1ghlamml;e'etﬂabai vagm@lgsparemas(e @hmtrawwutshcsrahiramam; abl e
carriers and exci pi.ent a ut are not limt to ter

olycols. o feigiaard silinsrrus, Sen en b, abioved B Bofiag olgent s,
and the | i kadmi@strbtieoincidde ol temedéntzbhy nacosgit abl e exci pi ents may

i ncl ude but are not Iimted to starches, sugars, mcrocrystalline 25

cel | ul osoe di luents, granul ating agents, |ubricants, binders and

di si ntegrating aoemsmethyThe/eplbﬁaxmcewrrina&I sajm)csmt iben oclsmﬁas@g@wthorm may
al so include venl aftax ne_or Fl salt .t here "g Sc usa 6% Dp r\»)%
forms incl VY@ MRGTY '5?&' nBt°eP %‘?ﬁ eGP t%{ble&c’?'e apSeireiag ?oc?ﬂ@ée 10

| ozenges, dpispeaséwdical caupanﬂMgomhmquemnsfdrmra qmarmacrwmtcsampbama:ploasrrs,
past es powde

I e i s EE
dosage f5or nhmi‘ll@bioettmmrdéscnﬂeﬁl M\lRé)BIhQ’@B&OJhE’G'EIddS@&’n&lm&/cesquaﬂhd@/, may be
coated by S{Caaerﬁg\%Fod Aa]gu elgm d&}%ﬂ ?Q&oa C}\Hac?(uﬁub e(?OhPWHICﬁ rem m%orporaqed 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,
20  when administered to an animal, such as a mammal (e.g. human). For oral liquid
pharmaceutical compositions, pharmaceutically acceptable carriers and excipients
can include, but are not limited to water, glycols, oils, alcohols, flavoring agents,
preservatives, coloring agents, and the like. Oral solid pharmaceutically acceptable
excipients may include, but are not limited to starches, sugars, microcrystalline
25  cellulose, diluents, granulating agents, lubricants, binders and disintegrating agents.
The pharmaceutical composition or dosage form may also include venlafaxine or a
salt thereof as discussed above.

Dosage forms include, but are not limited to tablets, capsules, troches,

30 lozenges, dispersions, suspensions, suppositories, ointments, cataplasms, pastes,
powders, creams, solutions, capsules (including encapsulated spheroids), and
patches. Most preferably tablets and capsules are the dosage form. Tablets and

13-



Each dosage formgenerally contains fromabout 15 to about 350 ng of ODV 5
formate (as neasured by the free base equivalent). Mre preferably each
dosage fwopmBaesdni ns from about 30 to about 200 ng of CD¥Craro&i1&9% as
nmeasured by the free base equivalent). Even nore preferably each dosage
formcontains fromabout 75 to about 150 ng of ODV formate (as neasured by
the free base equivalent). 10 According to one preferred enbodi nent, the
pharmaceutical conposition is an extended rel ease formul ati on, such as

t hat descr idpbdraids mag. babated bip.starBia’V 4qt€dys ahd clonagudueis elechnioquesr por at ed
by refer encrgq ié%\cor ding to another preferred enbodi nent the pharnaceuti cal
conposition Y5% s a sustained or controlled rel ease fornul ati on which may
conprise ODV fornate, a rate controlling polymer (i.e. a material which

controls the rat t . whi V forjate, .is rel ed from dos form,

and optionally oFTe X rdo 8?%5%%%?”8@&%8ﬁ@nsoffom gﬁ@éﬁ %otr?ﬁ%(?fjf ?iogmﬁoq?% S

i ncl ude5 bubraate (a®ndasaietdny the fraadbaseyequikalént) eMord pesferablyyatichxdasagey |

al kyl cel | ul gse ere .al k i tqQ 7 bons cted from net hyl t hyl ,

20 sopr opy T GHRGS 1k SholeSiofiordhelt 206 BRNFOBY inie (b5 MePsued b fonont

is from9, 0t bdse equREENT0Evenl mone! @Ereferablybhch doszale dsrmbhyohtainy froopatoutet hyl

cel | ul ose, dr ox I el lul ose, hydroxypr i sop.r lcel | u

| ose, hydr o@%rag BW‘E{RO"% _o?é)ﬁ()l f‘érregtg (3?1 erﬁfj%%g’y ﬁ%@%h@%%aﬁﬁ"%os e;

pol y(et hyl ene) oxi de, al kyl cellul ose, such as ethyl cellulose and nethyl

cel l ul gse; carboxyneth cellul.ose: hydrophiljic cellul ose 25 derj.yvatives,

and poIO' et hyl ené&églcf)gfhﬁ.&o PHe OLeTRd gpﬁ)lpp' nén%&ﬁ ?ggu%{:ﬂeco%ogtlon IS

cont rol | i ncarp@xiemded i reldagd r faxyplatiory,| sadhk s thelt | désesised amdU 80T RatpnteNer abl e

hydr oxypr o lcel l.ulose.. A sustained.rel ease fornulation nay contain

f rom about p%%z%aﬁc}yé{@g 'Sbﬁfﬁ)"blpcor?@raéﬁw}f E?J?Fﬁ?%e'and from about 25 to about

70% of a rate controlling polyner. In other enbodi nents of the present

i nvention, the pharnpceuti copposi tion.is sust ai ned..rel ease ...

formul ati on whi AC%%T@"igonﬁﬁﬁ%%r %{&rp r ?Oeq'mﬁntath‘iﬁ@@%w%bce?pos't'on

PCT/ USO3/ 184 @Sustairieel arawhtrollddi retpape fyrmetatian withomap ecmpiise/©DEIfdrmaataed er

swel | abl e pol ynme uch as n acryl .derivatiyve cryl deri Lves include,

but are notra{e}’qgn%rg@ng 8°l§me§/§t?r @r’g%{tgge,\ W*B%/ﬂ %ﬁ?{ﬁ tﬁEf%‘Faﬁg@’é‘,'CY’Z%WOFM% at es,

met hyl met Hacslygdsaddrom thet dodageddingcand aptemally other adjuvants. Examples of rate
controlling polymers include, but are not limited to hydroxy alkyl cellulose,

hydroxypropyl! alkylcellulose where alkyl is 1 to 7 carbons selected from methyl, ethyl,

20  isopropyl, butyl, penty, and hexyl and wherein the cellulose component is from 9,000
to 1,250,000 molecular weight, such as hydroxypropyl methyl cellulose,
hydroxypropylethylcellulose, hydroxypropylisopropylcellulose, hydroxypropyibutyi-
cellulose and hydroxypropylhexylcellulose; poly(ethylene)oxide, alkyl cellulose, such
as ethyl cellulose and methyl cellulose; carboxymethyl cellulose; hydrophilic cellulose

25  derivatives, and polyethylene glycol. In some preferred embodiments, the rate
controlling polymer is hydroxypropyl alkyl cellulose, and more preferable
hydroxypropylmethylceliulose.

A sustained release formulation may contain from about 30% to about 50% of
30  ODV formate and from about 25 to about 70% of a rate controlling polymer.

In other embodiments of the present invention, the pharmaceutical
composition is a sustained release formulation which may comprise ODV formate, a

-14-



pol ynet hyl acryl ate trinmet hyl amimoni um et hyl net hacryl ate chlorides, 5

pol yet hyl acryl ate trimethyl anmoni um et hyl nethacryl ate chl ori des,

di met hyl awDrea03s93 net hacryl at e net hacryl ate copol yners, @arhspoisioyl P,
Car bopol 974 P and Carbopol 71G In sone preferred enbodi nents of the
present invention the swellable polyner is Carbopol, and nore preferably
Carbopol 71 G 10 Pharnmaceutical conpositions of the present invention my
conprise from about 30 to about 50 wei ght percent of ODV formate and from
about 25 t oragdoottralithg payrodit apessoebed above amd @ vwetat svadlibblepah®herneRich dsn

ot her enmbodjnments of the ipnvention. pharnaceutical co sitions of the

i nventi on c%%ﬂyié‘ef'\l%wa e 'V?Bvea?b'Bglf"gg’Ogu Fd?ﬂtq‘ﬁggaetﬂtpo&ac S,

formate, frpolyethylatryl2fest oetaﬁoacryléfeswerhgi{chyl mlﬁaﬁnylat@fs,l &néi;[lﬁylenﬁlﬁla@qﬂﬁtégs,![! : Ing

ol ymer and_from about .25 tp. about 45 of a r swellabl e polynger. |

Iromr)é pr ef er%‘BY’{)?tWﬁgwi?éﬂposRW%WH?FHVOBH%ri \;\%ﬁﬁromma%%?ﬁrylﬁtﬁ tocg@HH?S’SO

wei ght merpmyet?yaécrgaaté fortrmaréylémﬂﬂhmhﬁut gtg‘nyto ab@macggatwe! Q%Ploﬁdéﬁen: o;
t Tollin ol ymer an rrom ahout t o about | cent o

S rater SRR e Ryl | R R R | G s o CRGogel  BETP,

i nvention, Ch®opolngrasyk tahd@a?lﬁbpﬂiYH?DnWéoﬁwe pﬂéwteinﬂPWimbhtsWﬂfeeﬂbg@ftb@y

formate, about .30 wei ercent .0 rate controlli 0 nd abou

30 percent 'Byeﬁ'oﬂé?%?‘gg%gﬁ %(ﬁyrgerda F@?moo?mg My |PB%XPW§8'§%{%§§ 1§r e

illustrative but are not neant to be limting of the present invention. 25

Ex I P ' f.0-d t.hyl | af axi Free. Base Dodecanet hi ol
(155" oy et it deTHE o ic FOTBREIaSy Bt Hith 1458 BB ISh TG CaBtaom

met hanol at eafRH%H t9AboYt Z0WeiBRGpettdhtdf OO\ fdr@etd sndLRSE. abble25RY Aiel7oi s 30
distilled off. and th §olu i on i@ stilrred flort2 hours. at . 190C. . Then the
t enper at ur eVP'§ %%?'ﬁd’, aig{?r%?ﬁgﬂ N9 paEey) I othey qaPOdeFIhEr hrivEnten ust ed
to 9.5 wit hpiml{meoelﬂiclaﬂ:omp&l‘t&)npLcﬁdh@iiﬁ\;@hﬁori &ompﬁéeelﬁbmda!fmt&oqblém;ut 50 |
filtration, and the ca s .washed wt - propan t ol uene, 2-propano
and wat er . “fﬁ'@f‘jh%?rc‘%‘ﬁo"ﬁ?@? ﬁ?fﬂ?&%ﬁmﬁpﬂﬁ%@o °é‘g45 Mid (Pﬁﬂ?e“f-zﬁfga
03/ 1036183 Réohtidfiig bdF kD and from about 25 to about 45 of a water swellable polymer.  Still

more preferably, the composition may comprise from about 20 to about 30 weight

percent of ODV formate, from about 25 to about 35 weight percent of a rate
controfling polymer and from about 25 to about 35 weight percent of a water
swellable polymer. In still other preferred aspects of the invention, the composition

20  may comprise about 23 weight percent of ODV formate, about 30 weight percent of a
rate controlling polymer and about 30 percent of a water swellable polymer.

The following examples are illustrative but are not meant to be limiting of the
present invention.

25
Example A

Preparation of O-desmethyivenlafaxine Free Base

Dodecanethiol (122 g), venlafaxine (111 g), and a methanolic solution of
sodium methanolate (30%, 90 g) and PEG 400 are heated to 190°C. The methanol is
30 distilled off and the solution is stirred for 2 hours at 190°C. Then the temperature is
lowered, 2-propanol (450 g) is added and the pH is adjusted to 9.5 with aqueous HCI.
The precipitate is collected by suction filtration, and the cake is washed with
2-propanol, toluene, 2-propanol and water. The wet O-desmethylveniafaxine is dried

in vacuo.
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Yield: 879g. "HNWR (Gem ni 200, Varian, 200 MHz) (DVMBO-d6) 8 = 9.11 (s,
br, 1H OH, 6.98 (d, br, J =8.4, 2H arom), 6.65 (d, br, J = 8.4, 2H
arom), 5wBa3fiezcobr, 1 H OH), 3.00 (dd, J = 12.3 and 8. PCTAUSPY/18125 73 (dd,
J=85and 6.3, 1 H, 2.36 (dd, J =12.3 and 6.3, 51 H, 2.15 (s, 6H 2
x Me), 1.7-0.8 (m 10H, c-hex). Exanple B Preparation of

0- desnet hyl venl af axi ne Free Base Venl afaxine (5.6 g) and benzenet hi ol
sodiumsalt (6.9 g) are charged to PEG 10 400 (25 g). The reaction m xture
i s heated t¥ield8Zgfor 5 hours. Then the tenperature is |owered and water

by- pr oauct < PR g 209, Fraraed uhtods et armd 10 o by TS, B8 of 1 e

aqueous | ay@l bt,9 < 8an23dargei 2 6.65qd brdJ wig 4) zaﬁlaﬂsms saﬁmnba 1HTb*H) 3.00
preC| pi tate@I col I3ect g bXHSUCtI on tfiltration, in water (100

i sol at e@dpy= 12532 1443 @i b Smande- |3eH"} 33%@901 ??é”l‘%!‘ 1.3,
'H-Nl\/R E(Gemmlz 1%0(9;6P&’8£Zk%) 12%8\4711)1%%@;(%6) 6 =9.11 (s, br, 1 H OH,
6.98 (d, br, = 8.4, 2H arom) " 8.24,732I(—I;O|O|ar‘(])m),8 g.SZd

, b 1 H 3.00 dad, J=123and851 , 2. , = 8.5 an
gs.ss, r1 H , 2.??;)(dd, J =(12.3 and 6. EZXample B ) 2/ 15 (s, 6H, 2 x M),
1.7-0.8 (m 1 OH, c- heXPrep@@nﬁﬁ'oﬁOQé%ﬁW@ié?éknﬁg FleedRgeet hyl venl af axi ne

Free Base Dodeca\rzet hi o venl af axi ne | R an et hanolic
i

sol ution of sodi ?rﬁ"a@'”ét(ﬁérﬂala&‘f‘é’e@?ﬁ'ﬂfﬁth‘Bbsclﬂurﬁlsété‘?\ﬁtﬁ@éﬁa ehtprgehiodsEEr e

vessel . 1oThe40ce(r§rwrgat qhe reaacf@u aiturd Gs Jré%da&ﬁ 16b€c rfsaqi hBirsM Xihdh ethkS
stirred for Then the tenperature is lowered and the solution is

filtered. Ttﬁg‘pﬁF%dﬁe FH@W?"efthi“ﬁ’t Wa’ieé Isggded 69 ob T@eSOW\A'Sc Adiugtgd de 5 Wﬂr ogen

chloride. Th$PGL Thé atganid §y-6RULIES BRSIrePoval Bl ek <f;tlo| twifhtn $hes i's
washed with %;_&ano agf]a l?{gd in vacro y % a 224 éb'ﬂaneﬁ 5? nie 200,

Varian, 200PTHY) epRESQYS) lager=isg thep @QIUS‘SF’ tolgﬁ \A@J{)aq@ogg ar@raonlgf Th& =

8.4, 2H, arg@ipitate. |§io(lébted3by sﬂictrorﬁfélﬂ'gtgﬂfigi ra-%h@r"@d) in Watd? é{(g) )t?ﬁslola'lteéib%q?:%
?dSO J( dd, 12§]L§)tlarhﬁ|tr§tl%n dFam driéd in vlé%ﬂo ’ ' S R

Yield 1 g.

'H-NMR: (Gemini 200, Varian, 200 MHz) (DMSO-d8) § = 9.11 (s, br, 1H; OH), 6.98

(d, br, J = 8.4, 2H; arom.), 6.65 (d, br, J = 8.4, 2H; arom.), 5.32 (s, br, 1H; OH), 3.00

(dd, J = 12.3 and 8.5, 1H), 2.73 (dd, J = 8.5 and 6.3, 1H), 2.36 (dd, J = 12.3 and 6.3,
20  1H), 2.15 (s, 6H, 2 x Me), 1.7-0.8 (m, 10H, c-hex).

Example C
Preparation of O-desmethylvenlafaxine Free Base

Dodecanethiol (69 g), venlafaxine (55 g), and an ethanolic solution of sodium
25 ethanolate (21%, 82 g) are charged to a pressure vessel. The temperature is raised
to 150°C and the reaction mixture is stirred for 2 days. Then the temperature is
lowered and the solution is filtered. The pH of the filtrate is adjusted to 9.5 with
aqueous hydrogen chloride. The crystals are collected by suction filtration. The cake
is washed with ethanol and dried in vacuo.
30 Yield: 42g
"H-NMR: (Gemini 200, Varian, 200 MHz) (DMSO-d6) § = 9.11 (s, br, 1H; OH), 6.98
(d, br, J = 8.4, 2H; arom.), 6.65 (d, br, J = 8.4, 2H; arom.), 5.32 (s, br, 1H; OH), 3.00
(dd,J =12.3 and 8.5, 1H), 2.73 (dd, J = 8.5 and 6.3, 1H), 2.36 (dd, J = 12.3 and 6.3,
1H), 2.15 (s, 6H, 2 x Me), 1.7-0.8 (m, 10H, c-hex).
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1 H, 2.15 (s, 6H 2 x M), 1.7-0.8 (m 1 OH, c-hex). -16 WO 03/103603
PCT/ US03/ 18195 Exanple D Preparation of O-desnethyl venl af axi ne Free Base A
12 L mul tworaabssos f | ask, equi pped with a mechanical stirr@CI/sos/sapsronet er,
a 1 L pressure equalizing dropping funnel, and a Claisen distillation head
equi pped 5 with a downward condenser attached to a 5 L receiver with a
vacuum t ake-of f, was placed in a heating nmantle. The systemwas purged with
nitrogen and a nitrogen atnosphere was maintai ned. The distillation flask
was charged with 4.00 L (4.00, nol, ExBmprobar excess) of | M L-selectride.
The dropping funnel was_charged with a sql ution of 200.00 g (0.720 nol) of
venl af axi ne base in 0.653& S5 SRV NPUNRIF E¥2AEC0_ di et hoxyet hane
whi | e mai nt ai ni ng 1Nemuiti-aged flaskyespbped witl BemeGhithi stitrepfa tHRAh&hakr ne
base was added to the stirred L-selegtride 30|28ti0” oV, r_abé)eriod of 15
ni nut es usiﬂg |- iPrrssure,pauglisingdrenning, (Wapela ARd @Xlgisgp slisfflatiop heag epiippedyq) |
Hydr ogers wagitty andowhwaingl cbihdidisef attdohedds ad5 direpsveriith 4 VASuUnm takeVsH, @Fas NO
significant ter‘g)eratur chan%e curred durin t(?e_gddi tion. 15 The
droppi ng f uPAEFY k8 heé'ﬁ'i‘%@@ i t HeaSYsiem was pirgeqd WA dlitregery Juua witiagen2 . 4276
kg (2800 nijtn@fspheraywas wiairkaidedi MEHOMRLIORMAsk W2E c&w?e@%\{ma.@tai(n.oopur ged
: e sol ution was

with nitrogen a hitrogen atmosphere. wa i ntai ne (

heat ed and H‘PE%{% 'Bala&?"%?gﬁ)o%fgh@ﬁ-i'gg‘ﬁft% ufféen‘?lﬁpp'f‘gtf'-ﬂg‘e' yasrhprged with geached
; _het_4I IL 20 mﬁfgggﬂﬁnb.eorz@ggmzonnﬂ?atskxéehd%m tef]lbbléé?tir\/\@ﬁGh . m-ﬁ@%%d“gm €f

i sti g, 2. . 0 , 2- di met hoxyet hane was added dropwi se
at a raiog V\?ﬁ%ﬁ’ﬁr%i ?11%&1"%8%“!(6?@2% &’Gﬁ% maltaining ﬂ%‘h@'trﬁg% afmosphgre. urfthel t he
t enper at u { esalitidnher vaﬂéﬂakiﬁg} ha‘abg_a/kats_r l@e@etuet b th%3sdt9|‘é@- L-ﬁelgéﬂ’lgéé ab._kﬁlﬁitianetqver a,
precipitate was rved. e disti e.was di scarded. e stirre
slurry of C)P‘Vﬁdaq?#s)ﬁ?el\ﬂgmg%l'@ﬂg t”BS%E}, ?'?fpémg Pxyeihanz @ X A8PFld 2 % 963468nhe

dr oppi ng fy‘kmeled?@H b Ve Ateld ihdeBUtbNEE throuliiSa IRFBNRSh tubBantblvagtkr. WRS t hen
equi pped with ar ; ux condagaser fitted with a nitrogen inlet. The system
was pur ged s'%"ﬁ‘l’?’ﬁ FPRRyRNTe FPNge A ERFL IO R BAHRN- was  mai nt ai ned. The
slurry 18as stirred and heated at reflux under a nitrogen atnosphere for

about 19 hours. JThe jnitia
:I[he d’ropp}mg %unnel was replaced with a similar 4 L funnel charged with

2.4276 kg (2800 mL) of anhydrous 1,2-dimethoxyethane. The system was again
purged with nitrogen and a nitrogen atmosphere was maintained. The solution was
heated and distilled at atmospheric pressure until the liquid level reached the 4 L
20 mark and the reaction flask temperature was 84-85°C. While distilling, 2.4276 kg
(2800 mL) of 1,2-dimethoxyethane was added dropwise at a rate which maintained
the liquid level at the 4.00 L level until the temperature in the reaction flask reached

93-94°C. A crystalline precipitate was observed. The distillate was discarded.

25 The stirred slurry of crystals was cooled to 90°C, the stirrer was stopped, and
the dropping funnel and distillation equipment was removed. The flask was then
equipped with a reflux condenser fitted with a nitrogen inlet. The system was purged
with nitrogen and a nitrogen atmosphere was maintained. The slurry was stirred and
heated at reflux under a nitrogen atmosphere for about 19 hours. The initial

30 temperature of the slurry at reflux was 94-96°C and the final temperature was 97°C.

Copious crystallization occurred. The slurry was cooled to room temperature.
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30 tenperature of the slurry at reflux was 94-96C and the final tenperature
was 97C. Copious crystallization occurred. The slurry was cooled to room
t enper at We.03AA3603\0 03/ 103603 PCT/ US03/ 18195 12 L of di stPCirlusd3/vaver in a
20 L Duran flask was purged with nitrogen to renove oxygen and carbon

di oxi de. The purging was repeated as necessary. This water is hereinafter
referred to as "nitrogen purged distilled water”. 5 The heating mantl e was
renoved and replaced with an ice/water bath to bring the tenperature of
the reaction m xti2arleof distiksar watmnmtaeﬁod_r Elumrefla%WaélpﬁnsgedAMh ritepgeppRd W t h
a 1000 nL ur & e ual |zl n funnel . The stjrred reaction. .

m xture vvagFei'io ﬁngﬁarbgglcg?@cgeng? Ng, RYIigmaov %sofegeﬁ{eg MFEP S Yrr S-h@f

15- 20C. V%wbtertsl"lterelnaﬁt@geﬁerradMa@hmr@gemjrgw distiliededhterhe reacti on m xture
was quenched 10 by dropw se addition of 0.296 kg (296 nL) .of the nitrogen
purged distilled water. The addition was controlled so as to naintain the

t enper atdur e bel omhaﬁé‘atmﬁhaantteemnemawee ahd@lé@dl@ﬂ%ﬁcéﬁva@errb%ﬂufotbr
exotherm The i xture

rred at ent tenperature f out hour
N ok pel e, st St cohdin hausd W bERG o Brvnespige. The W8Sk s o
into a crysequippetewi SC‘I_QOOtmIL prebsutengnualizisg mecrppcr@ qu‘ﬁell ?II- Hef&;lrrba reg&tohi Ond
m xture was mmintained in the nitrogen the flask was_equi ppe
mi e o e e Fpoted s R e el & SBIah AcBmARAieaoh 15 GUTE-
t ake- of f andnie tife hlt@@é@bﬂhé@)h&i@ﬁgs Hﬁldtélﬁédltﬁe@ébdtléﬁ/m%% wB&g0encHzg
unp vaccum (109-134 mm

t d t d
en ¢t P26, gwiRe aebfon P 200G ehe il B erriBAo e AR B TR rhe
distillate ¥@fiticH R’ 66ctroldd 0 kil {03 AhntaiR0tHEL YerfiberRiutd %‘!‘d@v pp@ed The

distilled water was added. The stirred m xture was distilled under punp
vacuum ( 113tenppratieHgye dohar24t@ ag ag@sult gt amexptbenm.| Bne onxtoleasss stisrgoeatat ur e

of 35-50C té\nﬁ%ﬁmeﬁlsp@rﬂ@%sfbfza%dﬁq{o%r dAEEEkgEISIEJe Sﬂr@él ag \ﬁffléfl J/vg#ﬁ r@’?edwas

di scarded b eat nent proce
bi phasi ¢ ni b@tt'aH)é W5 cancytedastor # anestallinee precipitatesdurings tisa periask nyullenﬂale u5| ng

rinses gf 6[%%0(% mxta}htwég%&nme%ﬁt ﬁﬁ.igb%ﬁgtmz@ﬁﬁoﬁére gfétﬂa%k%%fi cgg (9900 m)

of tol uene ases were m xe separ
smal | quantwﬁfyatﬁ'a@@w figtiltation head,rat devnwardwapdetisec withl ed/acire taiqade‘basd aI ayer

was extractgq rQBRAGUHZKENMIEN hhard Uedflter b4t Phe S8fed Feacfior miQrd asand
distilled under pump vaccum (109-134 mm Hg) down to the 2.80 L mark at a
distillation flask temperature of 25-38°C. The distillate was discarded. 3.00 kg (3000
20  mlL) of nitrogen purged distilled water was added.

The stirred mixture was distilled under pump vacuum (113-187 mm Hg) down

to 2.80 L at a distillation flask temperature of 35-50°C to form a biphasic mixture.

The distillate (Distillate A) was discarded by the Waste Treatment procedure

25  described below. The warm biphasic mixture (35-40°C) was transferred to a 4 L

separatory funnel using rinses of 600 mL of nitrogen purged distilled water and

0.5296 kg (600 mL) of toluene. The two phases were mixed and then allowed to

separate. A small quantity of solid at the interface was discarded. The aqueous

layer was extracted consecutively with toluene (2 x 0.5196 kg, 2 x 600 mL) and

30  heptane (0.5472 kg, 800 mL). The organic phases (Extract A) were discarded by the

Waste Treatment procedure described below. A sufficient amount of nitrogen purged
distilled water was added to the aqueous layer to achieve a volume of 3.60 L.
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30 heptane (0.5472 kg, 800 nL). The organic phases (Extract A) were

di scarded by the Waste Treatnent procedure described below A sufficient
anount ofwpiosnesgen purged distilled water was added to tReTAORMISS | ayer
to achieve a volune of 3.60 L. -18 WD 03/103603 PCT/ US03/ 18195 A 12 L

mul ti-necked flask was equi pped wth a mechanical stirrer, a thernoneter,
and a condenser with a nitrogen inlet. The flask was purged with nitrogen
and a nitrogen atnosphere was maintained in the flask. 5 The 3.60 L aqueous
| ayer was transf ArnadLt muttiheeckept fask2whs f éqsppedTRdthshi reefanicn| stirfepn anas
cool ed unde en_to 10-1 n_ice/water t Froma 1000 L
pressure eq&'alr&'%m%% ’d?%‘g& ?,Ca‘d%[]ﬁ?[ewm @16’"9%”61’”'@2 Rlﬁﬂ%‘?%é’msoﬁ"i"ge‘gd’\"@ was
added dr opwnitregémandhe nittdgen etmssphete was whintgingginrthafasing t he tenperature at
10-15C with the ice/water bath and until a pHof 3.5 0.2 was reached. A
smal | precipitate 10 was forned. The resulting suspension was filtered

t hrough & Cel i t eThag.60rL qm).lepps mwr Waetraﬁd;fértréd tmtha ehiptgn2 BunelsmeThef st into
chanical stirrer,

5L [ ti- ked fl
? her rm%t elr e(';‘?fg‘ﬁﬂ%ﬁ%ﬁ aﬁ&fp’ﬁt"‘?ﬂ%@ @nﬁi | Wth am iselvateobati FECB’" Bri989yr e
equal i zi ng dioprtébélﬁef?t{uagimg W@pﬁlﬁ)r%tf@’fnepaﬂof\/ﬁfﬂ_ wRgbed Wd?&h%@ atid Yas
e

nitrogen pur%lad di st wat er | ter funnel was renpved. The system
was f I ushed24daddrapyiss de thexiiredszplutionnmshile: mainteining the emperjee altiPoksher e.

To the stiryg ﬂ%)ﬂcHMa?é} anﬁ H“,LUH{J %Bla'\éf 8?%%‘%"%/5%'%«5%&?1(58)‘%6 reére?@ﬂ&t‘l from

t he droppi ng funnel unti was reac I'ng
slurry cvgsfamedwas cool ed to 5-10C and the slurry of «crystals was
mai ntai ned at 0-5C for about 1 hour. The solid was collected on a

pol ypropyl ene cloth in a 19 cm Buchner funnel. 25 The filter cake was
washed with 3 x P0®reaultivy anispﬁermnwgmf@@addmrpugm beCelie pad pn'ﬁmlyprdpyleneate

was di scar dgg f 3214 offtbhbnRedtth hesh 9aS ERARREY tik AiEs AN Gal

stirrer, r nonet er, R R R A, rogen
was pur ged mechaniczd stirer; agbemzametar A Qqndgmermlﬂmmsplltregm et amelian1@00etl i n

the flagk. Jljé lg'lat X fgﬁlz%gpﬁp?ﬁdfdﬂnép %ﬂgoﬂlt@‘ pgél \A;g 395y RHA %6 ﬁ‘“_séf' Iled

wat er and cool
nitrogen purged distilled water.

The filter funnel was removed. The system was flushed with nitrogen and

again maintained in a nitrogen atmosphere. To the stirred solution, 76 mL of 10 N

20  sodium hydroxide was added from the dropping funnel until a pH of 9.6 + 0.2 was
reached. The resulting slurry of crystals was cooled to 5-10°C and the slurry of

crystals was maintained at 0-5°C for about 1 hour.

The solid was collected on a polypropylene cloth in a 19 cm Buchner funnel.
25 The filter cake was washed with 3 x 200 mL of nitrogen purged distilled water. The
filtrate was discarded.

A 12 L multi-necked flask was equipped with a mechanical stirrer, a
thermometer, and a condenser with a nitrogen inlet. The flask was purged with

30 nitrogen and a nitrogen atmosphere was maintained in the flask. The flask was
charged with 3000 mL of nitrogen purged distilled water and cooled to 15-20°C with

an ice/water bath. The solids collected on the polypropylene cloth were added to the
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an ice/water bath. The solids collected on the pol ypropyl ene cloth were
added to the -19 WO 03/103603 PCT/ US03/ 18195 stirred water in the flask
and stirrwo oato3sss 20C until a snoot h suspensi on was obt aPoce@sfaisaet 30

m nutes). The solid was collected on a pol ypropylene cloth in a 19 cm
Buchner funnel 5 using 600 nL of nitrogen purged distilled water to
conplete the transfer. The filter cake was washed wth water (3 x 300 nli)
and filtered. A damwas forned on top of the filter with a sheet of | atex
rubber and siirres platertinr theafisu nantastiregp bt @g-200Ct digil fa kinBbth lspeksib®waabout 5
hours. The \/\Ql te Rol |g y)vas dried in a vacuum oven under oil punp vacuum at
80C for abofiptefigd THRUES) i d was crushed and re-dried if necessary 10
to constant weight. The yield was 90.7% (172.3 g) (HPLC Analysis: Strength
or Purity (ww._ 98. 8% tles (excl udi ng |norgan| cs) (ww): 0.046%
Ash (i nor gani csy ¢ Ug{waé C?ﬁ%t %ﬁ@ﬂ%@f‘?’?@n@'ofﬂnﬁ@ﬁﬁ‘s wehngr fyanel

di scar degl cgﬁhglsoedntbbphm@géﬁ %urg%ucdlstméd wdtéx(té d&ﬁﬁfé&bm@&@ﬁéﬁbb bRé ﬁﬁ@r and
tris(1- math rrultl-neckedf sk

equi pped WI %\ﬁ’%\%ﬁ‘ﬁdc‘é(ﬁ“ E’?Ferrr(%?( 309 WW@W%E@F A dag V&a%@ﬁﬂ%%ﬂoﬁ/\ﬁ’ft h a

nitrogen i nfh%tﬁlteﬂ' Weh blshgkt omgteR HitheFad b a%nﬁdt&%@u&iﬁ'vf& agonéd f%ﬁth@ fgerval ve
atm)sphere was maintajined in the flask Distillate A and

d t
g(]t r th mA Qﬁ?@ COAMU S quRs-t e whife Rolichwas eHgdhin Magyvas PYen wder g eump. 00 L
with 400 miygduuatesieassSadt HQ'Pibﬁ\‘%asrfﬁ)e SBW%S %rd%h%& 9939& d@éd&@é@éﬂ%&ﬁg}c The

stirrer was started and 600 nL of 10 N sodi um hydroxid

wat er wEl e tedeenstant waighty yThg vieltwam $efhol1Z28 Q)e(H'%l-k@d\f@b’élS( Birengthkay,
12. 01 25 nopgdw {wwWBaudby aben & | &8y h 0 r ) in
12 L of water %a;( V\gdd dgl/n l@?‘?ﬁgﬁgq%u’&?@?%e?m@%er co%g*mag@&%?oa%%ﬁt 20
mnutes to fRQTAERIEH (WY Otlddder at ure at 28-38C. After the exot herm had
subsided, the m xture was stirred at 22-23C under a nitrogen atnosphere

for about 18 hours. The solid dissol ved and two | i qui d phases remai ned. 30
Waste Treatment

15 The waste to be discarded contained byproducts, such as tris(1-methyi-
propyl)-borane and tris(1-methylpropyl)-boroxin. A 22 L or 50 L multi-necked flask
was equipped with a mechanical stirrer, a thermometer, and a condenser with a
nitrogen inlet. The flask was purged with nitrogen using a Firestone valve and a
nitrogen atmosphere was maintained in the flask.
20
Distillate A and Extract A were combined in the flask to obtain a biphasic
mixture (4.00 L with 400 mL of an aqueous bottom phase) under a nitrogen
atmosphere. The stirrer was started and 600 mL of 10 N sodium hydroxide and 600
mL of water were added. A slurry of sodium perborate tetrahydrate (1.848 kg, 12.01
25  moles, ~3 equivalents per mole of tris(1-methylpropyl)borane) in 12 L of water was
added in portions with ice/fwater cooling over about 20 minutes to maintain the
temperature at 28-38°C. After the exotherm had subsided, the mixture was stirred at
22-23°C under a nitrogen atmosphere for about 18 hours. The solid dissolved and
two liquid phases remained.
30
The stitrer was stopped and the phases were allowed to separate. The upper
phase was examined by gas chromatography/mass specirometry to determine if any
tris(1-methylpropyl)borane or tris(1-methylpropyl)boroxin was still detectable. If any
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The stirrer was stopped and the phases were allowed to separate. The upper
phase was exam ned by gas chromat ography/ mass spectronetry to determne if
any triswo-oam03s93 propyl ) borane or tris(1-nmethyl propyl)bororiusosesostil |
detectable. If any -20 WO 03/103603 PCT/US03/18195 was detected, 80 g
(0.52 nol) of sodium perborate was added as a slurry in 400 nL of water
and the solution was stirred at 22-23C for about 18 hours. Once tris(1-
met hyl propyl ) borane and tri s(1-nethyl propyl)boroxin were no | onger

det ect abl e wastdefected:)l&arg mmmol)tdﬁeo@iqmqmsorafeas@s H8Gedches KRy i®L00 HiL
oxi di zing ca ab| |it for peroxides and excess sodi um
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separ ated. FhgnyisBpRIb@RdHeCalBYig(1- M@tﬁ¥ﬁfdbv%61@ﬂn\MérQ nBlidHfer Qétgé‘tﬁb% |H"ﬁ1°et e

fromthe synthesis to be di scarded e aqueous |ayer was conbined wth
ot her aqueoliBP¥aBbdse rHf aRHEOL5 nRIRES| Was cP'"l?ékQﬂ dera itsl eRKidizing Fsenability (for

Pr epar at 5 on gRimple dQR R OMEY é’ff&é‘)éceé‘s édlﬂdfﬁrpﬁrbﬁréfbﬁlhié §taR§ch |o lde paper,
O desmet hyl venl af axi ne (23.9 g), w %formc acid
et hanol (100 nlL) _was evapor at ed to gi ve a syrupy resi due Th| s material was

15 redi ssol ved i ﬁ he phagehahibe S(Oi%len Weye i epafiiedt dheter giopsicdaymsiwa,
whi ch upon E:br*nbMééWnﬁ othdl REAHE wégt@Qrom-ﬁ"xefﬁHh@&\@% B¥ d écEFdreﬁt 'Tﬂ? aﬁﬂgoﬂ’sacu“m

drying (18 h; 50C; 50 rmHg ave 27g of product teria

recrystal | i JY8T VA% RPAbIRGH §F GquePUS W%ﬁﬁ@l the 3mnth¢sr§ toehridisgasdeshe (400
m.), whigh upon cooling to roomterrperature followed by filtering and
vacuumdrying (18 h; 50C, 50 mmHg) ogaug 1(71.2% 20 yield) of product.
mp. 151 C. Analysis for CL6H25N02. IcuI ated: C, 65.99; H 8.80; N,
4.53; Found: C, 65.34; BrepgraionofO-d sthyivenialexinga nsie DRX, 400MHz) : 1H

d6- DVBO) mul » | | gt
§3H) rml)tlrfgl th plt\erhn@@?ofi) Gé%et?%%ﬂé@kﬁééés éQ{% §6%;H)of r'?ﬂrl{:fabie @7 bI et

2.83 5 (1 Hphd 88@81'@0&619&@'9 \Qa%@vam(a%ed-sog%a@y@pmmla Tslssnatanlmvaq)

doubl et 16. 6@dssolEd:in @Bbétﬁbngl @60%!()25% evaptrhel 8- gife 3 dolidHvhich" G
singlet 8.40-8.80 8 (3H), ntp
trituration in ether (200 mL) ol|owed by filtration and vacuum drying (18 h; 50°C; 50

mmHg) gave 27g of product. This material was recrystallized from a hot solution of
methanol (30 mL) and acetone (400 mL), which upon cooling to room temperature
followed by filtering and vacuum drying (18 h; 50°C; 50 mmHg) gave 20g (71.2%
20  yield) of product. m.p. 151°C.
Analysis for C46H25NO,.CH,0,: Calculated: C, 65.99; H, 8.80; N, 4.53;
Found: C, 65.34; H, 8.69; N, 4.46.
'H NMR (Bruker DRX, 400MHz): 'H (ds-DMSO) muitiplet 0.92 & (1H); multiplet 1.10
8 (2H); multiplet 1.34 5 (3H); multiplet 1.42-1.61 § (4H); singlet 2.38 § (6H); double
25  doublet 2.83 § (1H); double doublet 2.89 & (1H); double doublet 3.31 & (1H); doublet
6.69 5 (2H); doublet 7.04 & (2H); singlet 8.34 § (1H); broad singlet 8.40-8.80 & (3H).

Example 2
Preparation of O-desmethylvenlafaxine formate

30 To a stirred solution of O-desmethylvenlafaxine (13.17 g, 0.050 mol. ) in
tetrahydrofuran (300 mL) at 62-65°C, under a nitrogen atmosphere, was added 96
wt % formic acid (2.20 mL, d=1.22, 0.056 mol., 1.2 molar excess) in tetrahydrofuran
(30 mL) dropwise over a period of 2 minutes, while maintaining the temperature in
the range 62°C - 64°C. The solution was filtered through a pad of Celite filter aid
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Preparation of O desnethvlvenl afaxine formate 30 To a stirred solution of
O desnet hyl venl af axine (13.17 g, 0.050 mol. ) in tetrahydrofuran (300 ni)
at 62- 65Gvowndedson nitrogen at nosphere, was added 96 w ®Cfrarsnd/es1axi d
(2.20 m, d=1.22, 0.056 nol., 1.2 nolar excess) in tetrahydrofuran (30 ni)
dropwi se over a period of 2 mnutes, while maintaining the tenperature in
the range 62C - 64C. The solution was filtered through a pad of Celite
filter aid -21 WD 03/103603 PCT/ US03/ 18195 (prewashed with
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0- desmet hyI varlhfakiax forated Weighed, 130791@((89% yield) and &t ha i Be4d- 18096, Miwasat
55- 60C, a.nitr 1agn%%&asolutlon of 96 % formc
acid (13 ﬁ?_ rageqzegg%e[gsgé%ﬁg %r@ggt) ¢etone (150 nl) over a

peri od of 10 mn. The stirred mxture was kept at 55-60C for a further 5
mn. to conplete the dissolution. TiExamplg sol ution was flltered_through a
pad of Celite filter ai I was dwitt}1 r"nacet ne; and the filter pad
was washed with warm 20 nd washi ngs

(tenperature - 35@) a/\eﬁr%d/vemsmdsm@ of @Gezttﬁéiﬁylv&léﬂa&rn@qeg 5@@;{@131}(3 1152))] algd
he stirre

ded th O venl af axi ne formate
:gleute i oﬁg wa@cea%{ )c%%%s&g;yﬁ?daquq DIFPYEHa Bare %33 ajded @asBies aft er
1 hour (wheof 96"% fbmﬁpeb@t(mse nhig di=h a2 emgtrﬁo@no&acesa)h@aéétuﬁé ¥150QhL)dweehal s at

f hal f mai nt ai ned
27C was chi é)ér?o% 6f0 10 m|n C'I%\éesrtlrredpmelrx{u%j woas ke%t at % 8 for a further 5 min. to

complete the dissolution. The warm solution was filtered through a pad of Celite filter

aid (prewashed with warm acetone) and the filter pad was washed with warm

20 acetone (150 mL). The filtrate and washings (temperature ~35°C) were warmed to
45°C under a nitrogen atmosphere and seeded with crystals of O-desmethyl-
venlafaxine formate. The stifred solution was allowed to cool. Crystallization ensued
and was copious after 1 hour (when the temperature had fallen to 30°C). The slurry
of crystals at 27°C was chilled to —10 °C over a period of half an hour and maintained

25 at-5to-10°C for 15 min. The crystals were then collected on a filter and washed with
chilled (-5 to -10°C) acetone (2 x 100 mL). After drying in a vacuum oven at room
temperature under oil pump vacuum for 24 hours, the product, O-desmethyl-
venlafaxine formate, weighed 38.5 g, (83 % yield) and it had mp=148 °C -149.5 °C. It
was characterized by DSC (sharp endotherm at 152.4°C).

30
Example 4

Preparation of O-desmethylvenlafaxine formate

To a mechanically stirred suspension of O-desmethylvenlafaxine (100.0 g,
0.380 mol) in 2-propanol (500 mL) at 70-75°C under a nitrogen atmosphere was
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25 at -5 to -10C for 15 min. The crystals were then collected on a filter
and washed with chilled (-5 to -10C) acetone (2 x 100 nL). After drying in
a vacuumwoan/1ed603 oom tenperature under oil punp vacuum POT/UB4A3/IKIF S, t he
product, O-desnethyl- venlafaxine formate, weighed 38.5 g, (83 %yield) and
it had np=148 C -149.5 C. It was characterized by DSC (sharp endot herm at
152.4C). 30 Exanple 4 Preparation of 0-desnethylvenl afaxine fornate To a
mechani cal 'y stirred suspension of 0-desnethylvenlafaxine (100.0 g, 0.380
mol ) in 2- psdedrbpwib®@ soltiont of A% %SGrmindeid 0N, Idagé.’ﬁ a3. magpﬁ@@ mels - 22
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49 After drying in a vacuum oven at 46 - 47°C, for 47 h. at 80 mm Hg, under a nitrogen

stream, the product, O-desmethylvenlafaxine formate, weighed 101.59 g (86 % yield)

and it had mp = 146.5-148°C. It was characterized by DSC (sharp endotherm at

152.4°C).

20
Example 5

Preparation of O-desmethylvenlafaxine formate

To a mechanically stirred suspension of O-desmethylvenlafaxine (200.0 g,

0.759 mol in 2-propanol (1000 mL) at 70-75°C under a nitrogen atmosphere was

25 added dropwise a solution of 96 % formic acid (40 ml, d=1.22, 46.85 g, 1.018 mol.,
1.34 molar excess) over a period of 1 hour. The resulting, hazy solution was kept for

a further 10 min. at 70-75°C and then filtered through a pad of Celite filter aid (40 g,
prewashed with hot 2-propanol). The filter pad was washed with hot (70-80°C) 2-
propanol (2 x 162 mL). The filtrate and washings (temperature 48-49°C) were stirred

30 slowly under a nitrogen atmosphere and allowed to cool to 45°C. The solution was
seeded with crystals of O-desmethylvenlafaxine formate and allowed to cool at a rate

of about 1°C per 4 minutes. The solution became cloudy at 40.5°C. The stirred,
cloudy solution was allowed to cool to 34-35°C, then maintained at that temperature

for a period of 1.5 hours. Most of the product crystallized during this period. The
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20 Exanple 5 Preparation of 0O-desnethylvenlafaxine formate To a
mechani cal 'y stirred suspension of 0-desmethylvenl afaxine (200.0 g, 0.759
nmol in 2-woopaessh3 (1000 nl-) at 70-75C under a nitrogen arcodapshyisadInas 25
added dropwi se a solution of 96 %formc acid (40 m, d=1.22, 46.85 g,
1.018 nol., 1.34 nolar excess) over a period of 1 hour. The resulting, hazy
solution was kept for a further 10 mn. at 70-75C and then filtered
through a pad of Celite filter aid (40 g, prewashed wth hot 2-propanol).
The filter pagdedslarryasbgstald wis hltwed6-c86IGp 25°C prepapeifiod of khagzndithen The
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-10C) acetone1(g3cx 400 nL). Drying in a 5 vacuumoven at 47 - 48C, for 36
hours at 80 mm Hg, under a nitrogen stream (wth internediate crushing

f 30 i . 0
0 desnet hytven afthetniviay Rcedchen 2o eriip a2 MR rbayct of BXBPies 45 o que

on ignition 0.1% (as sulfated ash). It was characterized by DSC (sharp
endothermat 151.8C. 10 ThpiffepdrtiahBeemnimooCaidimetsy (B8@ used to anal yze the

product of Exanpl 1-5. .Differential ,Scanni-ng :

anal ysi s was car r[:?‘%g @E?LIYS% wasTEaRd QUi @i di Hrgﬁjgﬁ{ehgﬁﬁi%%rﬁﬁf%amﬁgg

th;]“ ori maer AfRhet&ID20XiAPpt@datélmMPnaf of sample wesplaleddred DSC pam$Odgbe, and
© weight accurately recorded. The pan was hermetically sealed. Each sample was

heated under nitrogen at a rate of 10°C/minute from 30°C up to a final temperature of
250°C. Indium and lead metal were used as calibration standards. The results of
DSC for Example 1 is shown in Figure 1. The scan exhibits two relatively sharp
20 endotherms at 152°C and 232°C, a small endotherm at 224°C and a small broad
endotherm at 186°C. O-desmethylvenlafaxine formate has a sharp endotherm at

about 152°C.

Thermogravimetric Analysis (TGA)
25 ] TGA was conducted on a TA Instruments 2950 thermogravimetric analyzer.

The daily check was performed with calcium oxalate standard. Approximately 8-
20mg were placed in the pan accurately weighed, and inserted into the TG furnace.
The samples were heated under helium at a rate of 10°C/min, up to a final
temperature of 250°C. Weight loss was calculated from 30-150°C. The material was
30 heated from room temperature to 250°C and monitored for changes in mass. A well
defined loss of 15.2% was seen from 75°C to 130°C, most likely corresponding to
loss of formic acid (14.9% by weight theoretical). A nearly complete loss of

remaining mass was seen beginning at 175°C and ending at approximately 250°C,
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wei ght accurately recorded. The pan was hernetically seal ed. Each sanple
was heated under nitrogen at a rate of 10C mnute from30C up to a final
t enper at Wwe 00f1036250C. | ndi um and | ead netal were used as ealTiuspa1§10H
standards. The results of DSC for Exanple 1 is shown in Figure 1. The scan
exhibits two relatively sharp 20 endotherns at 152C and 232C, a small
endot herm at 224C and a small broad endotherm at 186C.

0- desnet hyl venl af axi ne formate has a sharp endot herm at about 152C.

Ther mogr avi reetresmonditey tos decdrip@ajtioRSorTablinmtion/boiting: t ekheoresaltsTArd sbowmirient s
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cal ci um oxal andard. Approximately 8- 20ng were placed in the pan
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to check the instrunent alignnent. T di ffract ogram shown in Figure
3 evider®es the crystal nat urkard&elati sage Form

Ingredient mg/capsule Y%ow/w
ODV formate 88.11 33
(75 as free base)
Lactose Fast Flow 177.3 66.4
Magnesium Stearate 1.5 0.6
Total 266.9 100.0

The active ingredient is sieved and blended with the listed excipients.
Suitably sized hard gelatin capsules are filled using suitable machinery and methods
well known in the art. Other doses may be prepared by altering the fill weight and, if

20  necessary, by changing the capsule size to suit.

Example 7
Tablet Dosage Form A
Ingredient Mg/capsule Y%ow/w
ODV formate 88.11 (75.00 as free base) 29.37
HPMC 170.43 56.81
Microcrystalline Cellulose 33.21 11.07
Talc USP 6.75 2.25
Magnesium Stearate 1.50 0.50
Total 300.00 100.00
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Exanple 6 15 Hard Cel atin Capsul e Dosage Form | ngredi ent ng/capsule %W w
ODV formate 88.11 33 (75 as free base Lactose Fast Flow 177.3 66.4
Magnesi unwvBtoaasmbe 1.5 0.6 Total 266.9 100.0 The active PRYrESAs/esdsis _
sieved and blended with the listed excipients. Suitably sized hard gelatin
capsules are filled using suitable machinery and nmethods well known in the
art. Qther doses may be prepared by altering the fill weight and, if 20
necessary, by changing the capsule size to suit. Exanple 7 Tablet Dosage
Form A | ngr ethesingreiiipntsapredievetiang biddditogethdre B&tame(s7ﬁe%n@se§sée@shgs e)

29.37 HPMC talline Cellul 33,21 11. Tal ¢ USP
6.75 2.25 néé*%%@?ﬁ%&&feﬁ g By "E!%‘O‘?’Bt‘%}heﬁg%gberl‘&?eéﬂ‘ay rgpsred

03/ 103603 POV altediBg t&1gtengifhand weighbfaing abete si eved and bl ended t oget her.
The tablets are conpressed using suitable nachinery and net hods well known

in the a O her doses may be prepar by altering the strength and
fstth EP‘%'PP%&

wei ght o e tablet. 5 Exanple 8_ Ta age Form B | ngredi ent
ng/ capsul e %W/ w ODV formate 88.11aRleEDesagefommiBhse) 23.50 HPMC 112. 50
30. 00 Ingredient mg/capsule %wiw
ODV formate 88.11 (75 as free base) 23.50
HPMC 112.50 30.00
Carbopol 71G 112.50 30.00
Microcrystalline Cellulose . 50.64 13.50
Talc USP 7.50 2.00
Magnesium Stearate 3.75 1.00
Total 375.00 100.00

The ingredients are sieved and blended together. The tablets are compressed using
suitable machinery and methods well known in the art. Other doses may be prepared
10 by altering the strength and weight of the tablet.

The present invention is not to be limited in scope by 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

15 description and accompanying figures. Such modifications are intended to fall within
the scope of the appended claims.

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

throughout this application, the disclosures of which are incorporated herein by

20 reference in their entireties. To the extent a conflict may exist between the
specification and a reference, the language of the disclosure made herein controls.
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Carbopol 71 G 112.50 30.00 Mcrocrystalline Cellulose 50.64 13.50 Talc
USP 7.50 2.00 Magnesium Stearate 3.75 1.00 Total 375.00 100.00 The

i ngredi erw® 0aneses’ eved and bl ended together. The tabl ets &ca/usosrmiessed
using suitable nmachinery and nethods well known in the art. O her doses
may be prepared 10 by altering the strength and weight of the tablet. The
present invention is not to be limted in scope by specific enbodi nents
descri bed herein. Indeed, various nodifications of the invention in
addition tociiM®: described herein will becone apparent to those skilled
in the art fromthe foregoing 15 description and acconpanying figures. Such
nodi fications are intended to fall within the scope of the appended
cl ai ms. Pat ants, ApadneptundpyiicciatO-desmetpylignlafaxine fiermage.ocedures and the |ike
are cited throughout this application, the disclosures of which are
incorporated herein by 20 reference in their entireties. To the extent a
conflictsmap, exi # coripoard ddeerdingeto fClaiat ifowhenein athe eOedasmed)yivenafaxdnyuage
of the disclosure.nad? herein controls. -26 WD 03/103603 PCT/ US03/ 18195
CLAI MB: 1. MPRRHEHERNEHh i s 0-desnethyl venl af axine formate. 5 2. A
conpound according to Caim1l1 wherein the O-desnethyl venl af axi ne formate
is crystalline. 3. A co und _accpordi ng .t i r i i n
endot her m at®: aboét corrig@gdoa ! .'"%%cgﬁ?ﬁ'gdn‘% @8@%?&%&’8‘9@ @d;ﬂltﬁne]r tae{\}:?)rlfigi
endot her ns gioabout 152C and about 232C. 5. A conpound according to any
one of Clains 1 to 4 having a particle size from 15 about 1.5 to about 26
m 6. AlBompound according to any one of Clainms 1 to 5 having an aspect

ratio of 4. A compound according to Claim 3 having endotherms at about 152°C and
about 232°C.
5. A compound according to any one of Claims 1 to 4 having a particle size from

15  about 1.5 to about 26 pm.

6. A compound according to any one of Claims 1 to 5 having an aspect ratio of

from about 1 to about 44.

20 7. A compound according to any one of Claims 1 to 5 having an aspect ratio of

from about 1 to about 4.

8. A compound according to any one of Claims 1 to 5 having a solubility in water
at room temperature of at least about 425 mg/ml.

25
9. A pharmaceutical composition comprising O-desmethylvenlafaxine formate as
claimed in any one of claims 1 to 8 and a pharmaceutically acceptable carrier or

excipient.

30 10. A pharmaceutical composition according to Claim 9 comprising a rate

controlling polymer.
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fromabout 1 to about 44. 20 7. A compound according to any one of Clains 1
to 5 having an aspect ratio of fromabout 1 to about 4. 8. A conpound
accor di ngwom3amsodbne of Clainms | to 5 having a sol ubilityPcCa/usas/es195 at room
tenperature of at |east about 425 ng/m . 25 9. A pharmaceutical conposition
conpri sing O-desnet hyl venl af axine formate as clainmed in any one of clains
1 to 8 and a pharnmaceutically acceptable carrier or excipient. 30 10. A
phar maceuti cal composition according to Claim9 conprising a rate

control |'i ng 1dol y e comp@sitiodCaCtdifg 60 BIETIIUCEBHIHAP Fomldbouh 30 aaRBB UL S5®N

according t im1 i.na, from aboyt t.o about 50. ht percent
of 00V 1 or o, AR GRS, Forbe AREAR Aty dai 6 ROkt Bionbpesten &k
cont r ol | i ng rptel conizolling pdl¥meA conposi tion accordlng to Caim10 or Caimll
wherein the rate controlling polynmer is hydroxy al kyl cellul ose,

hydr oxypr opyl al kyl cel | ul ose, poly(ethylene)oxide, alkyl cellulose,

car boxynét hyli2. celA obragesitidiyatcopingd iocClaih 1 Qlop Siaither1 Whreltethe réte controlling

pol yet hyl ene col ition accor o an e of Clainms 10
pol yoU W1 e GhNel v o (BTt P BES AR QRSO i
accordi ng t alkyl atetulb3ec ocgpbdxynathyl r osliuidaept hytidopriclsaiitios® dewizitds, PeF cent
of CDV format g, Em %u 25 to about 45 weight percent of a rate 15

controlli ng rom about 25 to about 45 wei ght percent of a water
swel | abl e poI yIer . 15 A conposition according to C aim 13 conprising about

20 to a 5 ercent Vforma from.ab 5 to about 35
wei ght 3 rce1 W?\ °fP8? 'Orbﬁccgffﬁfgr %?W@“%B § aﬁ]d f&tﬁf’ﬂé‘ﬂcﬁﬂ“@@'“@cﬁ about
35 wei ght pevatardweliéblae pobher. swel | abl e pol yner. 16. A conposition
according to Claim 13 conprising about 23 wei ght percent of

14. A composition according to Claim 13 comprising from about 20 to about 50

weight percent of ODV formate from about 25 to about 45 weight percent of a rate

15 controlling polymer and from about 25 to about 45 weight percent of a water
swellable polymer.

15. A composition according to Claim 13 comprising about 20 to about 35 weight
percent of ODV formate, from about 25 to about 35 weight percent of a rate

20  controlling polymer and from about 25 to about 35 weight percent of a water
swellable polymer.

16. A composition according to Claim 13 comprising about 23 weight percent of
ODV formate, about 30 weight percent of a rate controlling polymer and about 30
25  weight percent of a water swellable polymer.

17. A composition according to any one of Claims 13 to 16 wherein the water
swellable polymer is a polyacrylate, polyethylacrylate, ethyl acrylate, methyl
methacrylate, polymethylacrylate trimethylammonium ethyl methacrylate chloride,

30  polyethylacrylate trimethylammonium ethyl methacrylate chloride, dimethylaminoethyl
methacrylate methacrylate copolymer, Carbopol 971P, Carbopol 974P or
Carbopol 71G
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ODV formate, about 30 wei ght percent of a rate controlling polynmer and
about 30 25 weight percent of a water swellable polyner. 17. A conposition
accor di ngwom3amsodne of Clains 13 to 16 wherein the wat er PCTShS/sdabe
polymer is a polyacrylate, polyethylacrylate, ethyl acrylate, nethyl

met hacryl ate, polynethylacrylate trinmethylamoni um ethyl nethacrylate
chloride, 30 polyethylacrylate trinethylamoni umethyl nethacryl ate

chl oride, dinethylam noethyl nethacrylate nethacryl ate copol yner, Carbopol
971 P, Car bdiSol W&Bmositiﬁ]arabcqsrdlng?tb &y 38e \OD QIZMEOBEA3 BCIh&ISM3IHESARAS 18.

A conposi ti one 13 to 16 wherein the rate
control li ngq%gﬁglﬁmé gblg'%ﬁ %J‘ggﬁy%}’%'ﬁ?/ﬁ ?H&eﬂ@f’m ose. 19. A conposition
according to any one of Claims 13 to 16 wherein the water 5 swellable
pol ymer is bopol. 71 harnaceutlc iti ccording to any
one of d ai r(ri?r 1t cgép?ﬂp?rhg?cor ?lasniyn%f’ev%np[éfrrﬁgqa %wggremA & Water

phar macebt i cwtellalnie@gs/n‘femsrmarbamwsmg a t herapeuti cal I y effective anount
of O desnet hyl venl af axi ne formate and a pharmaceutically acceptable carrier
or excipient. 22. A pharnmaceutical dosage formaccording to Caim?21

wherein the Zﬂ)os agfephdrindceutival sorapssitiinaadeertingetocriycorfeasiTibints P 12 Rirthr
phar maceuti ¢ rmaccording to Caim21 wherein the dosage form

dosage f
is a control 8}5’” 't 3@'@ FPnul ation. 20 24. A phar maceuti cal dosage form
accordi ng to any one of Clains 21 to 23 wherein the dosage formis a
t abl et o sul d of treatin patient suffe from
depr eSSI on ohpri Pﬁ%nﬁ%%% QFage Joun ﬁa?Paﬂ @ﬂt}’ﬁr@BQUt{%ﬁ-Y 8& ci¥® agiquett i ve
anmount of Ow@msmytwwahlafaamenbrmmenalﬁct a Phamsacelifidalip chdcBptablé EdtfieObr
clainms 1 to i g A method of treating a patient suffering from anxiety
conpri sing pr88‘ ng to a patient in need thereof an effective anount of
O0- desnet hyl venl af axine formate as clainmed in any one of clains 1 to 8.

22, A pharmaceutical dosage form according to Claim 21 wherein the dosage
15 formis a sustained release formulation.

23. A pharmaceutical dosage form according to Claim 21 wherein the dosage
form is a controlled release formulation.

20 -~ 24. A pharmaceutical dosage form according to any one of Claims 21 to 23
wherein the dosage form is a tablet or capsule.

25. A method of ireating a patient suffering from depression comprising providing
to a patient in need thereof an effective amount of O-desmethylvenlafaxine formate
25  as claimed in any one of claims 1 to 8.

26. A method of treating a patient suffering from anxiety comprising providing to a
patient in need thereof an effective amount of O-desmethylvenlafaxine formate as
claimed in any one of claims 1 to 8.

30
27. A method of treating a patient suffering from panic disorder comprising
providing to a patient in need thereof an effective amount of O-desmethylvenlafaxine

formate as claimed in any one of claims 1 to 8.
|
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30 27. A nethod of treating a patient suffering from panic disorder
conprising providing to a patient in need thereof an effective amunt of
0- desnet hybwanbmhaxi ne formate as claimed in any one of elCaiuses/1819d 8. - 29
WO 03/103603 PCT/ US03/ 18195 28. A method of treating a patient suffering
from generalized anxiety disorder conprising providing to a patient in
need thereof an effective amount of 0-desnethylvenl afaxine fornmate as
claimed in any one of claims 1 to 8. 5 29. A nethod of treating a patient
suffering fron1post traumati c stress disorder conprising providlng to a

atient in ectlv amoupt . of . O des venl af axi
1I‘O ormate as clai ne’g(??%gg%??eﬁg %% 2cb4 eﬁg%pﬁergugsfrorfogemara &r\ﬁnﬁ@&' gisor ati ng
a patient sufoigrising fprowdipg etoerstpatieht dyspbed i mefboﬁoéﬁleéffedm@pém&umg of
b d t ffectiv

b desrmet byl AP RREY e FBrRETamialS aF BB FPriipe s 6RrS ehafs 1 to 6. 3L

A net hodbof treating a pati ent suffering froma condl Ejl on sel ected f(rjo][n 15
fi bronyal gi sessi v rder, attention deficit
di sorder, ¢i al'&é'ﬂ{i?%d[ fﬁ?%&gd%lpag%{ﬁtsi@gﬁ? g’ F‘@HF’Q ic SHgs§ fliporder

anor exi a nercoagaisingulpraviding nier \aosxmtleﬂ lihegesle tharebpuagt émo‘ﬁVé\déMBﬁnt_ of
vasonotor flyshin sexu ysfuncti on,

Icoh ddi cti on, d
bor derl i ne Fgﬁ'ﬂgﬁhﬁl?g'a‘a%(@?g‘erfna T AP Bﬁffee‘f&’ﬁfwé'e%yﬁa%ﬁéo 8§ ncont i nence,
pai n, Raynaud s syndrone, Parkinson's disease, and 20 epllepsy conpri sing
rovidi tqa patient in.need there ective anou
8es net hagve%()af a H@ﬂp&ﬁ&e@‘fﬁi%a(ﬂa& 'ﬁesd’%fgﬂn% W@ﬁ@"ﬁ?StHagp}‘&OhQr"E gisgrdesy A
met hod of erdomwsing powitiid oo ian ptipAt iieNhedd NBGiedF Ngn p?frf]étiltlﬁé niﬁn?gnta of
atient ed there f.an tive esne ven| af axi ne
1? or mat e as cc?]g?aﬁ@ath?'l?{en ﬁ‘c@x@ﬁﬁor&?& 8¢ C'@f"%‘?cﬁ@ ai‘ytoaeé’?c@gnsh%t hod of
treating a pati ent suffering froma pain disorder conprising providing to
a patient i nee ectiyve anount o desnet hxlse nl af axi ne

formate as &' %h%‘ﬁffatﬁ%‘%lag 2| PRURRL ufesing Ir%’@ condition selected from

15 flbromyalgla agorophobia, obsessive compulsive disorder, attention deficit disorder,
social anxiety disorder, autism, schizophrenia, obesity, anorexia nervosa, bulimia
nervosa, Gilles de la Tourette Syndrome, vasomotor flushing, cocaine and alcohol
addiction, sexual dysfunction, borderline personality disorder, chronic fatigue
syndrome, incontinence, pain, Raynaud’s syndrome, Parkinson’s disease, and

20  epilepsy comprising providing to a patient in need thereof an effective amount of O-
desmethylveniafaxine formate as claimed in any one of claims 1 to 8.

32. A method of enhancing cognition in a patient comprising providing to a patient
in need thereof an effective amount of O-desmethylvenlafaxine formate as claimed in
25 anyone of claims 1 to 8.

33. A method of treating a patient suffering from a pain disorder comprising
providing to a patient in need thereof an effective amount of O-desmethylvenlafaxine
formate as claimed in any one of claims 1 to 8.

30
34. The method of Claim 33 wherein the pain disorder is a gastrointestinal pain
disorder. '
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34. The nethod of C aim 33 wherein the pain disorder is a gastrointestinal
pain disorder. -30 WD 03/103603 PCT/US03/ 18195 35. The nethod of Caim 34
wher ei n tWe ogasisndi nt esti nal pain disorder is Irritable IPORAISOZYR16E OnE.

36. The nethod of Cl aim 33 wherein the pain disorder is neuropathic pain.

5 37. A nethod for pronoting snoking cessation or reduction or preventing
rel apse snoking, which nethod conprises admnistering an effective anpunt
of O-desnet hyl venl af axi ne formate as clainmed in any one of clains 1 to 8
to a patient35in TheedethheokEfaimi®t 8Bereiy thetdasiioiotestinad aainrdiserderds ilsitable

suffering fraom ndition selected fromthe group consisting of
depr essi on, b%?"ﬁf%’ﬁ@&%%‘a, anxi ety, panic disorder, agorophobia, post
traumati c stress disorder, prenenstrual dysphoric disorder, attention

traumtic stres _ trual order. attention
gener ol i zed i AUy Haa b0 BRI L SBbroE RTIcRIoBL RO, 2 S

nervosa, 5bul ima nervosa, Glles de |la Tourette Syndrone, vasonotor

f1 ushi ng, i | iciion, | nct | -
1 s 00 cogal il BB kAR SN o HBUOSE ey il e
Raynaud' s synebkinge, whiohki methods donyeisee adohirigielingosgn c effpetivei rameumbyiodli ng

to a patient.i,n need t f f i - faxi
Format o 20 PPoHETdaREERe (B sREaHes fatEne Y cF TR E R e Nal BT T
an effecti venegdthereofof venl af axine. 39. A nethod for preparing

0- desnet hyl venl af axi ne formate which conprises reacting

0- desnet’ yl venl afaxine with formc acid. 25 40. A nethod according to Claim

39 in which 3ghe reeaudtiaod sf aeatingna satienthsudiedng ifrom armendition selecigdnfisemdle
according t Ogrglhr? icgrlls:?s inignofV\é]eip?gssﬁ)rﬁ, ?iépo?ﬁ)falgcf;, ér%éﬁ'/cpeﬁﬁ! gis!)r%leH%opr%Bia,
post traumatic stress disorder, premenstrual dysphoric disorder, attention deficit

disorder, obsessive compulsive disorder, social anxiety disorder, generalized anxiety

15 disorder, autism, schizophrenia, obesity, anorexia nervosa, bulimia nervosa, Gilles

de la Tourette Syndrorhe, vasomotor flushing, cocaine and alcohol addiction, sexual

dysfunction, borderline personality disorder, chronic fatigue syndrome, incontinence,

pain, Raynaud’s syndrome, Parkinson’s Disease and epilepsy comprising providing

to a patient in need thereof an effective amount of O-desmethylvenlafaxine formate

20 salt as claimed in any one of claims 1 to 8 in combination with an effective amount of

venlafaxine.

39. A method for preparing O-desmethylvenlafaxine formate which comprises

reacting O-desmethylvenlafaxine with formic acid.

25
40. A method according to Claim 39 in which the reactants are in stoichiometric
amount.
41. A method according to Claim 39 in which an excess of formic acid is used.

30

42. A method according to Claim 41 in which the excess is from about 1.1 to

about 2.5 equivalents.
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42. A nmethod according to Claim41l in which the excess is fromabout 1,1 to
about 2.5 equivalents. -31 WO 03/103603 PCT/US03/ 18195 43. A nethod
accor di ngwom3aemsobne of clainms 39 to 42 in which the O depoEtusys/18195

venl afaxine is in a solvent. 44. A nethod according to any one of clains 39
to 42 in which the O-desnethyl- 5 venlafaxine is dissolved in a solvent.

45. A nethod according to Claim44 wherein a m xture of O desnethyl -

venl af axi ne and formc acid is dissolved in a solvent at a tenperature
rangi ng from3. abduimed®d accatsting tee@ymneldf ciims A9rtetdRdn wiichoheiGrgesroetaly one

of Clainms 4 rises cooling the reaction mxture to about
5- to about %/gh%{)az}%ow gsgllggﬁd point at a rate of about 1 degree/3-5

m nutes. 15 47. A nethod according to Caim46 further conprising

incubating the m f { t ﬁt@ w t he
cloud point. zﬂ ﬁ%r“ﬁ? %géogﬁo(fg) 5{3' (%rtc%aé;n&a '?)‘%gbc}? 4aﬁa| ns HE%Q%}P?“ t her
conpri si by wolafa)«g"ne is ldésspived i @ solgenrtbout 20C to about 25C. 20 49. A nethod
according to any one of Clainms 43 to 48 in which the solvent is ethanol.

50. A nethod according to any one of Clains 43 to 48 in which the sol vent
is 25 tetratbydr of umathod5accokdingt tood:larmdﬁdiwlngr&i@ anyixture of @esmethyls to

48 in which ¢t Y t one
of O 'aims 43tEadd e AAE'CHRerRt o HVER AR FIRRI{Rr bl 1Mo

PCT/ US03/ l81&9ﬁ)ut58todbdm£‘80®ﬁ. according to any one of Clains 46 to 48
wherein 1t0he cloud point is

46. A method according to any one of Claims 43 to 45 which comprises cooling
the reaction mixture to about 5- to about 6°C below the cloud point at a rate of about

1 degree/3-5 minutes.

15 47. A method according to Claim 46 further comprising incubating the mixture for

greater than 1 hour at 5 to about 6°C below the cloud point.

48. A method according to any one of Claims 45 to 47 further comprising cooling
the mixture to about 20°C to about 25°C.

20
49. A method according to any one of Claims 43 to 48 in which the solvent is

ethanol.

50. A method according to any one of Claims 43 to 48 in which the solvent is
25 tetrahydrofuran.

51. A method according to any one of Claims 43 to 48 in which the solvent is

acetone.

30 52. A method according to any one of Claims 43 to 48 in which the solvent is

2-propanol.
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about 40C. 54. O0O-desnethyl venl af axi ne formate produced in accordance with a
nmethod 5 according to any one of Clains 39 to 53. 55.

O desnet wbwanbzambaxi ne formate produced in accordance w t RCrhusosretibod of
Claim52 having an aspect ratio of fromabout 1 to about 4. 10 -33

53. A method according to any one of Claims 46 to 48 wherein the cloud point is
about 40°C.

54. O-desmethylvenlafaxine formate produced in accordance with a method
5 according to any one of Claims 39 to 53.

55.  O-desmethylvenlafaxine formate produced in accordance with the method of
Claim 52 having an aspect ratio of from about 1 to about 4.

10
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