WO 02/ 40006 PCT/ US01/ 27801 -1 TREATMENT OF ANXI ETY DI SORDERS The

I nvention belongs to the fields of pharmaceutical chem stry and central
nervous 3yQovEmobs nedi ci ne, and provides a nethod of treat P€NUSIIR78ENXI ety
di sorders. Anxiety disorders represent the nost preval ent type of
psychiatric disorders in the United States. Anxiety disorders include
pani ¢ di sorder, obsessive-conpul sive 10 _di sorder, post-traumatic stress

di sorder, specific phobia, social phobia, and generalized anxiety

di sorder. Al are characterized by uneasiness, a sense of fearful ness, and
di stress for no appar entTREXEMENT OR ANXIELY REIORPERS ef t  untreat ed,
reduce the quality of life and productivity of 15 patients suffering from
them In the United States alone, nore than 23 nmllion people suffer from

anxi ety disorders. THde Gasicich EIeiys ftomidestetdsosglers i s staggering,
estimated in 1990 at $46.6 billion in the Unjted States alone in direct
and i ndi rdermeeRuEics) hewhtty ARG | G e Fet HTECRDrSYF R ng anxi ety
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cdrd causelidrawmessthetrmumatic stress disorder, specific phobia,
social phobia, and generalized anxiety disorder. All are
characterized by uneasiness, a sense of fearfulness, and
distress for no apparent reason. These disorders, if left
untreated, reduce the quality of life and productivity of

15- patients suffering from them. In the United States alone,
more than 23 million people suffer from anxiety disorders.

The cost to society from these disorders is staggering,
estimated in 1990 at $46.6 billion in the United States alone
in direct and indirect costs.

20 Currently available methods for treating anxiety
disorders include behavioral therapy, cognitive therapy, and
relaxation techniques. These methods typically take a
considerable amount of time to achieve their desired effect.
To increase the rate of recovery, these methods may be used in

25 combination with one of a number of medications. Currently
used medications include benzodiazepines, beta-blockers,
buspirone, monoamine oxidase inhibitors, serotonin reuptake
inhibitors, and tricyclic antidepressants, all. of which have
liabilities associated with their use. The benzodiazepines

30 are potentially habit forming and can cause drowsiness; beta-
blockers cannot be used if the patient has certain pre-
existing medical conditions such as asthma, congestive heart
failure, diabetes, vascular disease, hyperthyroidism, or

angina pectoris; buspirone has a long induction period before



bl ockers cannot be used if the patient has certain pre- existing nedical
condi tions such as asthma, congestive heart failure, diabetes, vascular

di sease, Wpeldbbigr oi di sm or angi na pectoris; buspirone hasg/@soand1
i nduction period before WO 02/ 40006 PCT/US01/27801 -2 its beneficia

effects are realized; patients taking nonoam ne oxidase inhibitors are
under strict dietary constraints and here is the potential for drug
interactions, |low blood pressure, nodérate wei ght gain, reduced sexual
response, and 5 insomia; the serotonin reuptake inhibitors can cause
nausea, iner \ersyess ahnef fied oy ealrej aeal atedn; pandenhhe takipgl monoamine

anti depressants ca ause dry nout constipatio bl yrr Vi.Si_gn
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wei ght gajHerdNeww nEidogistEwtial efdt ndrdd anxéerytilossr deos bileodeeded which
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i nvent i oPYFTHTes BOHRT ALY Yot I hed2 1T eat RERTCDf SERRALt T EGPSBFGer 82hi ch
compri ses st efthddset O eniMMABlptak8eedh Obi soeB tapatgeBt aauekhective
anount of 15 a sel ective norepinephrine reuptake _inhibitor. The present

i nvent i oMeEIIFHIRT deANA Rt dved s i acthathrRy Rt ohl28f CRAKYELYCdi sor der s
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effective anount of a sel ective norepinephrine reuptake 20 _inhibitor. The
present Vv ol bE bledbly almebhber PPt hélzE+RaEFent O¥r PpPedent i on of
anxi ety gi,sorders thah f6hi LSt ONye foROVELiAEC B SHEehoaS! FeR. t1BLE 1Bt hod
conprises treating a mammal suffering fromor susceptible to anxiety
dildbr der 228 sy s eodpoiner € haceded awBerbcavoidnerefiméphpbnéheeupt ake
liabilities of current therapies.
The present invention provides a method for the
treatment of anxiety disorders which comprises administering
to a mammal in need of such treatment an effective amount of
15 a selective norepinephrine reuptake inhibitor.
The present invention also provides a method for
the prevention of anxiety disorders which comprises
administering to a mammal susceptible to said disorders an
effective amount of a selective norepinephrine reuptake
20 inhibitor.
The present invention provides a method for the ’
treatment or prevention of anxiety disorders that relies on
a novel mechanism of action. This method comprises treating
a mammal suffering from or susceptible to anxiety disorders
25 with a compound that is a selective norepinephrine reuptake
inhibitor. This mechanism is operative in mammals and the
preferred mammal is a human.
A further embodiment of this invention comprises
the administration of a composition that exhibits selective
30 norepinephrine reuptake inhibitor activity. The composition
may be composed of one or more agents that, individually or

together, are selective inhibitors of norepinephrine

reuptake.



inhibitor. This nechanismis operative in manmals and the preferred mammal
is a human. A further enbodinent of this invention conprises the

adm ni st ve® bo#0od a conposition that exhibits selective BOT/NSIEIBIIEphri ne
reuptake inhibitor activity. The conposition may be conposed of one or nore
agents that, individually or together, are selective inhibitors of

nor epi nephri ne reuptake. WO 02/ 40006 PCT/US01/ 27801 -3 The present
invention al so provides the use of a -38l ective nor epi nephri ne reupt ake
inhibitor for the preparation of a nedicanent useful for the treatnent or
prevention of anxi ehy g¢irseeaer SnventiemrLsentpidivieids athd Widdes £ piovi des
the use of _ a sel ective norepinephrine reuptake inhibitor for the
preparatF@ﬁe§F1Xen€@F@§%€ﬁphﬁﬁﬂanqqﬂt%ﬁﬁa%qhéi%ﬁﬂﬁ r Hkiety disorders
with co & Akt Rt I3 sdeldtidamditP IRt Vi for Risoresatddéhdveiy conpounds,
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char act erinzaetiyn disionglessl edttily edmurktikk Aviteddi tdrordefi@0t neurotransnmitter

reuptake relative to_their ility to act as direct agonists or
ant agoni %5§%é}ﬁégyfg35f?bfg7
10 Many compounds, including those discussed at

length below, are selective norepinephrine reuptake
inhibitors, and no doubt many more will be identified in the
future. In the practice of the present invention, it is
intended to include reuptake inhibitors which show 50%

15 effective concentrations of about 1000 nM or less, in the
protocol described by Wong et al., Drug Development
Research, 6, 397 (1985). The norepinephrine reuptake
inhibitors useful for the method of the present invention
are characterized in being selective for the inhibition of

20 neurotransmitter reuptake relative to their ability to act
as direct agonists or antagonists at other receptors.
Norepinephrine reuptake inhibitors pseful for the method of
the present invention include, but are not limited to:

Tomoxetine, (R)-(~)}-N-methyl-3-(2-methylphenoxy)-

25 3-phenylpropylamine, is usually administered as the
hydrochloride salt. Tomoxetine was first disclosed in U.S.
Patent #4,314,081. The word "tomoxetine" will be used here
to refer to any acid addition salt or the free base of the
molecule. See, for example, Gehlert, et al., Neuroscience

30 Letters, 157, 203-206 (1993), for a discussion of
tomoxetine's activity as a norepinephrine reuptake

inhibitor;



Nor epi nephrine reuptake inhibitors useful for the method of the present
invention include, but are not limted to: Tonoxetine,
Wwoer/pbe 3- ( 2- met hyl phenoxy) - 25 3- phenyl pr opyl anP@rpyseig27esual |y

adm ni stered as the hydrochloride salt. Tonoxetine was first disclosed in
U S. Patent #4,314,081. The word "tonoxetine” will be used here to refer
to any acid addition salt or the free.base of the nolecule. See, for
Gehlert, et al., Neuroscience430 Letters, 157, 203-206 (1993), for
a discussion of tonoxetine's activity as a norepinephrine'reuptake
i nhi bi t orpy WQ 02/ 40006 BT LSRN 27801 -4- The conpounds of fornula I: X |
ONAY H5 wheréin Xi1s C1l-C4 alkylthio, and Y is Cl-C2 al kyl or a

pharmaceutically acceptable salt thereof. The conmpounds of formula I
described in U S. Patent 5,281,624, o Gehl ert, Robertson, and Wng,

in Gehlert, et al., Life Scie '(22), 1915-1920, (1995). The
conpounds are 10 there taught tjp i nhi bitors of norepi nephrine reuptake
Med
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wherein X is C;-Cs alkylthio, and Y is C;-C; alkyl or a
pharmaceutically acceptable salt thereof. The compounds of
formula I were described in U.S. Patent 5,281,624, of
Gehlert, Robertson, and Wong, and in Gehlert, et al., Life
Sciences, 55(22), 1915-1920, (1995). The compounds are
there taught to be inhibitors of norepinephrine reuptake in
the brain. It is also explained that the compounds exist as
stereoisomers, and that they accordingly include not only
the racemates, but also the isolated individual isomers as
well as mixtures of the individual isomers. For example,
the compounds of formula I include the following exemplary
species:

N-ethyl-3-phenyl-3-(2-methylthiophenoxy)propyl-
amine benzoate;

(R) -N-methyl-3-phenyl-3-(2-propylthiophenoxy) -
propylamine hydrochloride;

(S) -N-ethyl-3-phenyl-3-(2-butylthiophenoxy)propyl-
amine;

N-methyl-3-phenyl-3-(2-ethylthiophenoxy)propyl-
amine malonate;

(S) -N-methyl-3-phenyl-3-(2-tert-butylthiophenoxy) -
propylamine naphthalene-2-sulfonate;

(R) -N-methyl-3- (2-methylthiophenoxy) -3-phenyl-

propylamine; and

t he conq?unds of fornmula | include the



N- et hyl - 3- phenyl - 3- (2- net hyl t hi ophenoxy) propyl - am ne benzoat e;

(R) - N- et hyl - 3- phenyl - 3- (2- propyl t hi ophenoxy) - 20 propyl am ne

hydr ochl owigdR40408) - N- et hyl - 3- phenyl - 3- ( 2- but yl t hi ophenoxy )periogoeh 27¢8n ne;

N- net hyl - 3- phenyl - 3- ( 2- et hyl t hi ophenoxy) propyl - am ne nal onat e;

(S)-N-net hyl -3-phenyl -3-(2-tert- butylthiophenoxy) propyl am ne
napht hal ene- 2-sul fonate; (R)-N-nethyl-3-(2-nethylthi ophenoxy) -

25

3- phenyl -

propyl am ne; and WO 02/ 40006 PCT/ US01/-57801 -5 Reboxetine (EdronaxTM) , 2-
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While all compounds exhibiting norepinephrine

10 = reuptake inhibition are useful for the methods of the

present invention, certain are preferred. It is preferred

that the norepinephrine reuptake inhibitor is selective for

norepinephrine over other neurotransmitters. It is

especially preferred that the norepinephrine reuptake

15 inhibitor be selected from tomoxetine, reboxetine, or

methyl-3-(2-methylthiophenoxy)-3-phenylpropylamine.

(R) -N-

The use

of tomoxetine hydrochloride for the methods of the present

invention is the most preferred embodiment of the present

invention.

20 ' It will be understood by the skilled reader that

most or all of the compounds used in the present invention

are capable of forming salts, and that the salt forms of

pharmaceuticals are commonly used, often because they are

more readily crystallized and purified than are the free

25 bases. In all cases, the use of the pharmaceuticals

described above as salts is contemplated in the description

herein, and often is preferred, and the pharmaceutically

acceptable salts of all of the compounds are included in the

names of them.

30 Many of the compounds used in this invention are

amines, and accordingly react with any of a number of

inorganic and organic acids to form pharmaceutically

acceptable acid addition salts. Since some of the free

amines of the compounds of this invention are typically oils



invention is the nost preferred enbodi mrent of the present invention. 20 It
w Il be understood by the skilled reader that nost or all of the conpounds
used in tH® @MEGRNt i nvention are capable of form ng sal tgT/@R2tdoat t he
salt fornms of pharmaceuticals are comonly used, often becaus.e they are
nore readily crystallized and purified than are the free 25 bases. In al
cases, the use of the pharmaceuticals _described above as salts is
contenplated in the description hererﬁf and often is preferred, and the
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10 acid, carbonic acid, succinic acid, citric acid, benzoic
acid, acetic acid and the like. Examples of such
pharmaceutically acceptable salts thus are the sulfate,
pyrosulfate, bisulfate, sulfite, bisulfite, phosphate,
monohydrogenphosphate, dihydrogenphosphate, metaphosphate,

15 pyrophosphate, chloride, bromide, iodide, acetate,
propionate, decanoate, caprylate, acrylate, formate,
isobutyrate, caproate, heptanoate, propiolate, oxalate,
‘malonate, succinate, suberate, sebacate, fumarate, maleate,
butyne-1,4-diocate, hexyne-1,6-dioate, benzoate,

20 chlorobenzoate, methylbenzoate, dinitrobenzoate,
hydroxybenzoate, methoxybenzoate, phthalate, sulfonate,
xylenesulfonate, phenylacetate, phenylpropionate,
phenylbutyrate, citrate, lactate, b-hydroxybutyrate,
glycollate, tartrate, methanesulfonate, propanesulfonate,

25 naphthalene-1-sulfonate, naphthalene-2-sulfonate, mandelate
and the like. Preferred pharmaceutically acceptable salts
are those formed with hydrochloric acid.

The dosages of the drugs used in the present
invention must, in the final analysis, be set by the

30 physician in charge of the case using knowledge of the

‘ drugs, the properties of the drugs in combination as
determined in clinical trials, and the characteristics of
the patient including diseases other than that for which the

physician is treating the patient. General outlines of the



pyrosul fate, bisulfate, sulfite, bisulfite, phosphate,
nmonohydr ogenphosphat e, di hydr ogenphosphate, netaphosphate, 15
pyr ophospi\@ ®/406d8! ori de, brom de, iodide, acetate, propi g@aiesoidapanoat e,

capryl ate, acrylate, formate, isobutyrate, caproate, heptanoate,
propi ol ate, oxal ate, malonate, succinate, suberate, sebacate, fumarate,
mal eate, butyne-I|, 4-dioate, hexyne-I|, 6-dioate, benzoate, 20

chl orobenzoate, ne.thyl benzoate, dinitr'obenzoate, hydroxybenzoate,
nmet hoxybenzoat e, phthal ate, sulfonate, xylenesulfonate, phenyl acetate,

phenyl pr app it €, apdhesyhdusysbéeredi fioabges| actat endbwhydr beybut yr at e,
glycollate, tartrate, nethanesul fonate, propanesul fonate, 25
napht hal é‘?ﬁ’eo‘fl%%ﬁfl'b?ﬂé‘?e napht hal ene- 2-sul fonate, nmandelate and the |ike.

Preferred phar maceupdfatdyimsceptabheapalitss aggdbhose hbobied 200t h
hydrochloric acid. The dosages of the drugs used in theﬁgr ent vention
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-7 dosages, and sone rred dosages, can and wi| provi ded here.
Tonoxet i n@oomtofhﬁ)ab@(ﬂﬁgE g flayred dpoly Q@@esrrg’#déybeplfép@r &byt n t he

range frqgg@§%§§éﬁ€ £and gﬂ%{ﬂéo 1éeggﬁ?afroﬂpE%OBEebeﬁangkbrQﬁ?abOUt 60

to about nore preferably from abou 0"to about 120
ngl@ay; &oopoundsgdkgformula I: fromabout 0.01 ng/kg to

Reboxetine: from about 1 to about 30 mg, once to
four times/day; preferred, from about 5 to about 30 mg
once/day.

All of the éompounds concerned are orally available

15 and are normally administered orally, and so oral
administration is preferred. However, oral admlnlstratlon is
not the only route or even the only preferred route. For
example, transdermal administration may be very desirable for
patients who are forgetful or petulant about taking oral

20 medicine. Compounds of Formula I may élso be administered by
the percutaneous, intravenous, intramuscular, intranasal or
intrarectal route, in particular circumstances. The route of
administration may be varied in any way, limited by the
physical properties of the drugs, the convenience of the

25 patient and the caregiver, and other relevant circumstances
(Remington's Pharmaceutical Sciences, 18th Edition, Mack
Publishing Co. (1990)).

The pharmaceutical compositions are prepared in a

manner well known in the pharmaceutical art. The carrier or

30 excipient may be a solid, semi-solid, or liquid material that
can serve as a vehicle or medium for the active ingredient.
Suitable carriers or excipients are well known in the art. The
pharmaceutical composition may be adapted for oral,

inhalation, parenteral, or topical use and may be administered



about 20 ng/kg; preferred daily doses will be fromabout 0.05 ng/kg to 10
ng/ kg; i1deally fromabout 0.1 ng/kg to 10 about 5 ng/kg; Reboxetine: from
about 1 tweapowbios30 g, once to four tines/day; preferredpervoimadaput 5 to
about 30 nmg once/day. Al of the conpounds concerned are orally avail able
15 and are normally adm nistered orally, and so oral admnistration is
preferred. However, oral admnistration is not the only route or even the
only preferred route. For exanple, tranhsdernmal administration nmay be very
desirable for patients who are forgetful or petulant about taking oral 20
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known in the pharmaceutical art. The carrier or 30 excipient may be a
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10 the compound of the present invention, the active ingredient,

but may be varied depending upon the particular form and may
conveniently be between 4% to about 70% of the weight of the
unit. The amount of the compound. present in compositions is
such that a suitable dosage will be obtained. Preferred

15 compositions and preparations according to the present
invention may be determined by a person skilled in the art.

The tablets, pills, capsules, troches, and the like

may also contain one or more of the following adjuvants:
binders such as microcrystalline cellulose, gum tragacanth or

20 gelatin; excipients such as starch or lactose, disintegrating
agents such as alginic acid, Primogel, corn starch and the
like; lubricants such as magnesium stearate or Sterotex;
glidants such as colloidal silicon dioxide; and sweetening
agenté such as sucrose or saccharin may be added or a

25 flavoring agent such as peppermint, methyl salicylate or
orange flavoring. When the dosage unit form is a capsule, it
may contain, in addition to materials of the above type, a
liquid carrier such as polyethylene glycol or a fatty oil.
Other dosage unit forms may contain other wvarious materials

30 that modify the physical form of the dosage unit, for example,
as coatings. Thus, tablets or pills may be coated with sugar,
shellac, or other coating agents. A syrup may contain, in
addition to the present compounds, sucrose as a sweetening

agent and certain preservatives, dyes and colorings and



The conpounds of the present invention nmay be adm nistered orally, for
exanple, with an inert diluent or 5 capsules or conpressed into tablets.
For the pwoons@ogef oral therapeutic adm nistration, the q@ipgedsmogay be
incorporated wth excipients and used in the formof tablets, troches,
capsul es, elixirs, suspensions, syrups, wafers, chewing guns and the |iKke.
These preparations should contain at |east 4% of 10 the conmpound of the
present invention, the active ingredi em. but may be vari ed dependi ng upon
the particular formand may conveniently be between 4% to about 70% of the
wei ght of f1d@oryiNitatdheadBDyBedofint beepaiﬂ‘magndhepéesfamtldu% conpositions is
such that a suitable dosage will be obtai ned. Eref errednég conposi,tigns and
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such as gg%p m%t ?§ %E}@ﬁ%ﬁ?@%}[gtog%r@ ?%%gq ? g\%&%ﬁ%lo%ﬁ%n t he dosage
unit for rmyérachhtpsudie with gpagidoendi andi Aubddiceingn t & rﬁdltaeqqhal sush e
above typ arrier as.polLy | or, atty oil.

O her dos%r%gﬁ%?{;q#orgerré rrgrgcg’%gg?% o] %el‘L?1 gg?%(%g)s&%n%léﬁgat 5% %hat ~ modi fy
t heo physi sialla‘:onm oflt heudhsagedmmleﬂ:hlf:oneexanpluetabés dodriiogait THws,

tabl ets or |llsma be,coated_w t suga | ther. ting
agents. 5 B Ry c%ﬁ%glgﬁn FRYSHadrt | oﬁutlg%?ﬁe %%gglél aq_‘clrc%)?rlpo%n S, sucrose
as a SWBQ@Eépaged containing about 0.4 to 26% R-(-)-N-methyl 3-((2-

methylphen-vyl)oxy)-3-phenyl-~l-aminopropane hydrochloride,
about 73 to 99% starch, and about 0.2 to 1.0% silicone oil.
15 The following tables illustrate particularly preferred

formulations:



agent and certain preservatives, dyes and col orings and WD 02/ 40006

PCT/ US01/ 27801 -9 flavors. Materials used in preparing these various
conposi t i wgsoaleusl d be pharnaceutically pure and non-t oxi edmysoiA®oganmount s
used. A fornulation useful for the adm nistration of R (- 5 )-N-nethyl

3- ((2-net hyl phenyl ) oxy) - 3- phenyl -1 - am nopropane hydrochl ori de (tonoxetine)
conprises a dry mxture of R-(-)-N nethyl

3- ((2- net hyl phenyl ) oxy) - 3- phenyl - | - anih®&propane hydrochl oride with a

di luent and | ubricant. A starch, such as pregelatinized corn starch, is a
suitable diluent and a 10 silicone oil, such as dinethicone, a suitable
lubricant—for use in hard gelatin capsules Suitable formjlationps are
prepar ed comgacdieny Ebout | 024 t|o5 26804 R10-)|- NLgret hyo 3t (g2- | 40 60
nethylpqen-yl)oxy)-B-phenyIh@-aninop opgne hmﬁr?cmbor deg [akgut| 734t g 99%
starch, land about 0.2 to L.0% diliconhe oil|. 15 The fo]l ow ng tab|es
|IIustrth§(p,ar1\; lmgylllyqrgy pfeterried T)rrruﬁatlons;J WO 0p7400Q6 PCTUS01/7{27801
-10 I ngriedi_ent m101820254060 'y ng hg ng |ng ng| ng
R-(-)-Nn&s‘?ﬁ’gﬁt*’g 2 rreth yl pHenyl ) oxy)-3- - phenyl-|- 1.24 2.4 4.97 8.94
9.93 12. 4/11298187122X52L -3am nbpropane 2 ¥ 2 nhydrochloride D mgthicophe 0. 0.5
0.5 0.5 |Gnen@1-5-0.5 0.5 Priegel|labiss zedo9g. 2.97 [0 94. 51904 5 BAs5| 82.0 (79. 6
77.3

aminopropane 2 7 2

hydrochloride

Dimethicone 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Pregelatinized 98.2 97.0 94.5 90.5 89.5 87.0 | 79.6 77.3

Starch 6 2 3 6 7 8 3 8
Ingredient 2.5 5 mg 10 18 20 25 40 60
(mg/capsule) mg mng mg mg mg mg mg

R~{-)~-N-methyl 3-

((2-meth-
ylphenyl)oxy) -3~
phenyl-1- 2.86 | 5.71 | 11.4 | 20.5 | 22.8 | 28.5 | 45.7 68.5
aminopropane 3 7 5 7 1 6
hydrochloride '

| Dimethicone 1.15} 1.15  1.15 | 1.15 | 1.15 | 1.15 | 1.15 1.55
Pregelatinized 225. 223. 217. 208. 206. 200. 183. 239.
Starch 99 14 42 28 00 28 14 89

Capsule Fill Weight | 230 230 230 230 230 230 230 310
(mg)

Capsule Size 3 3 3 3 3 3 3 2

5 For the purpose of parenteral therapeutic
administration, the compounds of the present invention may be
incorporated into a solution or suspension. These preparations
typically contain at least 0.1% of a compound of the

invention, but may be varied to be between 0.1 and about 90%



Starch 6 2 3 6 78 3 8 Ingredient 2.5 5 ng 10 18 20 25 40 60 (ny/capsule)
mg ng ng ng ng ng ng R-(-)-N-nethyl 3 ((2-neth- ylphenyl)oxy)-3- phenyl-1-
2.86 5. 71wblyxhodfd- 5 22.8 28.5 45.7 68.5 am nopropane 3 7 get/ush187801

hydr ochl ori de Di nethicone 1.15 1.15 1.15 1.15 1.15 1.15 1.15 1.55

Pregel atini zed 225. 223. 217. 208. 206. 200. 183. 239. Starch 99 14 42 28
00 28 14 89 Capsule Fill Wight 230 230 230 230 230 230 230 310 (nm)
Capsule Size 3 3 333332 5 For fﬁ%lburpose of parenteral therapeutic
adm ni stration, the conmpounds of the present invention may be incorporated

into a s@futdHen wayi S penstarE . Theseamseparaf i one coypoband! yf coormuiaatr
| east 0. 1% of a conpound of the J|nvention, but nay be Vaébid %o be bet ween
0.1 and ABGFETSOGHINSWEY AP PEHWD 11278690 THICoR FHECARIGhECPRE eof .

The anmouRf; 1of dhememaand ofnd Wdmib@i dns PbeseakpbAsSUa8 aPPASELI ONs 'S
such that a suitable dosage w | be obtained. The solutions or suspensions

may al so NHadRieshen MR ©bithhel 9bl PBindgaddpusRREs: SEEELLPe 5
di lsuent s SUGRLAS; Wal&l Jsorwah{&f%lor&nf@éw@n,sogamﬁ@, sbi¥edon0i ESxed
pol yet hyl ene glycols, glycerine,-propylene glycol or other_synthetic
sol vent s;oidrt,i et eneralkyetioh aglyvenzyne. apceRplede @VA9L Paraben
ant Loglsdg{%xg Ut e ORE U el £ a1 5ROLUFLBI SULEALE: SGRE! 8L Benagant s
alcohol or methyl paraben; antioxidants such as ascorbic acid
or sodium b;sulfite; chelating agents such as ethylene
10 diaminetetraacetic acid; buffers such as acetates, citrates or
phosphates and agents for the adjustment of tonicity such as
sodium chloride or dextrose. The parenteral preparation can be
enclosed in ampoules, disposable syringes or multiple dose
vials made of glass or plastic. Preferred compositions énd
15 preparations are able to be determined by one skilled in the
art. A
The compounds of the present invention may also be
administered topically, and when done so the carrier may
suitably comprise a solution, ointment, or gel base. The
20 base, for example, may comprise one or more of the
following: petrolatum, lanolin, polyethylene glycols, bees
wax, mineral oil, diluents such as water and alcohol, and
emulsifiers, and stabilizers. Topical formulations may
contain a concentration of the formula I, or its

25 pharmaceutical salt, from about 0.1 to about 10% w/v (weight

per unit volume) .

Inhibition or norepinephrine reuptake

The ability of compounds to inhibit the reuptake
30 of norepinephrine may be measured by the general procedure
of Wong, et al., supra.
Male Sprague-Dawley rats weighing 150-250 gm are
decapitated and brains are immediately removed. Cerebral

cortices are homogenized in 9 volumes of a medium containing



10 diam netetraacetic acid; buffers such as acetates, citrates or
phosphates and agents for the adjustnment of tonicity such as sodium

chl ori de gip @ewbgcose. The parenteral preparation can be galved7gon
anpoul es, di sposable syringes or multiple dose vials made of glass or
plastic. Preferred conpositions and 15 preparations are able to be

determ ned by one skilled in the art. The conpounds of the present
invention may al so be adm nistered to%?cally, and when done so the carrier
may suitably conprise a solution, ointnment, or gel base. The 20 base, for

exanpl e, GWBQ(M”EHéﬁEBé"&h@Vl@Dm@ lutbee. fotkﬁméngyna@tbebahUWl | anol i n
pol yet hyl ene gl ycol s, bees m neral qil uenﬁs such .as t.er and

al cohol , RERPATEH} QTS | ¥R, 1%9Hag?%b?FF§Erglfﬁﬁﬁ?EEFa oF RRF&EUSE Shay

contai n & ConpantE 'P&koiotthnﬁeéguéﬁd|170000t§ g5rphapgaaeuliteal. salt,
fromabout 0.1 to about 10% w v (weight per unit volune). Inhibition or

norep|nepﬁh¢rﬁ;nﬁiuﬁ%&kﬁq%eaﬁ%l$P$996@e@oﬁﬁoﬁhﬁssﬁﬁelWﬁﬂbPF‘Pﬁé-$€§${ake

30 of norfghﬁg? Iggglm@gebﬁmfﬁgﬁugﬁg bymkhgageneral procedure of Wng, et
al ., supra e Sprague-Dawl ey rats wei ghjng 150-250 gm are decapitated

and brains are i mesizaetysemabyvedtaker ebr #H-newrriterhBiRehdfogeni zed in 9
vol unes of, tﬁ%ﬁﬂkﬁﬁk%QQQQif 9, VV%8§£49996ng$§£U§Q$ﬁ%£8Qéquv%&é%t3%dw

sucrose and ude Synapt 0so preparations are isolated
after d|ﬁiemgntfa¢r@E®im}f@gatlnqubatedoae 7 foer 19 mimates andl1mL000 x

Done 51 i O SR oD Gad LR thoBE Lt 8nBh 8T HEPRRAR! 1 0N nid G290 LB M and

10 mM iproniazide, 1 mM ascorbic ac1d 0.17 mM EDTA and 50 nM
34-norepinephrine. The reaction mixture is immediately
diluted with 2 mL of ice-chilled Krebs-bicarbonate buffer
and filtered under vacuum with a cell harvestér (Brandel,
Gaithersburg, MD). Filters are rinsed twice with

15 approximately 5 mL of ice-chilled 0.9% saline and the uptake

. of 3H-norepinephrine assessed by liquid scintillation
counting. Accumulation of 3H-norepinephrine at 4°C is
considered to be background and is subtracted from all
measurements. The concentration of the test compound

20 required to inhibit 50% of the 3H-norepinephrine
accumulation (ICsp, values) are determined by linear
regression analysis.

Anxiety disorders are a heterogeneous class of

diseases. The most common types of anxiety disorders are

25 described in the following paragraphs.

Panic Disorder

Panic disorder is characterized by the sudden onset
of intense apprehension, fearfulness, or terror. An attack of
30 panic disorder is unprovoked and may last for a discrete
period of time. During these attacks, it is not uncommon for
the victim to experience shortness of breath, palpitations,
chest pain or discomfort, choking or a smothering sensation,

and fear of losing control.



Synapt osomal uptake of 3H norepinephrine is determned as follows.
Cortical synaptosones (equvalent to 1 ng of protein) are incubated at 37C
for 5 m nWigeRdoivel ML Krebs-bi carbonat e nedi um cont ai ni ngpcElsH12R0M
glucose, 0.1 10 nMiproni azide, 1 nM ascorbic acid, 0.17 mM EDTA and 50 nM
3H nor epi nephrine. The reaction mxture is imediately diluted with 2 nL
of ice-chilled Krebs-bicarbonate buffer and filtered under vacuumw th a
cell harvester (Brandel, Gﬁithersburg}3km». Filters are rinsed twice with
15 approximately 5 nL of ice-chilled 0.9% saline and the uptake of

3H nor epi nephri ne assessed by liquid scintillation counting. Accunul ation
of 3H-norepi nephrine at 4Cis_ considered to be background and is

subt r act €2EHe%HE e ARALeE¥EnBREYdSRe concentration of the test conpound
20 required to inhidilep00s PEat hex3kt PorERLPERDT i BE chAcaBREALEANLY! 620
val ues) are determ ned by linear regression analysis. Anxiety disorders
are a hetkragerfedwenighaset gperdisbanesandhexapssivenApfieydednef WaK Vet y

di Ssorderszégf;s gés&ﬁf&{é&%&ﬂ dﬁ%g%ééig%éaggeggr e%greg@s_ aRhC ;0 fRLEek

Pani ¢ disorder 1s characterize en onset I ntense .

appr ehensiomes f etatfiudwessdibficel tvrslaapangackwehtisg, pdakzeidessr dend s
unprovokelg @Qéianay | ast for a discrete period of tinme. During these

at t acks, it°7% hot unconmon for the victimto experience shortness of
breath, palpitations, chest pain or disconfort, choking or a snothering

sensatio ang.é [ o{ | osing control. WD 02/40006 PCT/US01/27801 -13-
Ceneral i Mrder

10 Specific phobia is a persistent, intense, and
irrational fear associated with a particular object or

situation that leads to avoidance of that object or situation.

Social Phobia

15 Social phobia is a persistent fear of one or more
situations in which the person is exposed to possible scutiny
by others and the person fears that he or she may do something
or act in a way that will be humiliating. Social phobias can

include extreme shyness.

20
Obsessive-Compulsive Disorder
Obsessive-compulsive disorder is characterized by
obsessions that cause anxiety and compulsions which serve to
neutralize the anxiety. Common obsessions include fear of
25 dirt, germs, or contamination or fear of harming someone;
common compulsions are excessive cleaning, counting, double-
checking, and hoarding.
Post-Traumatic Stress Disorder
30 Post-traumatic stress disorder is characterized by

the re-experiencing of an extremely traumatic event
accompanied by symptoms of increased arousal and by avoidance

of the stimuli associated with the trauma. Individuals can



General i zed anxiety disorder is characterized by at |east 6 nonths of

persi stent and excessive anxiety and worry. 5 It is associated with

physi cal @Xi2abyeSynmpt ons such as nuscl e aches, fatigue, didifiwuhie

sl eepi ng, sweating, dizziness, and nausea. Specific Phobia 10 Specific
phobia is a persistent, intense, and irrational fear associated with a
particul ar object or situation that |eads to avoi dance of that object or
situation. Social Phobia 15 Social phbbia is a persistent fear of one or
nore situations in which the person is exposed to possible scutiny by

ot hers angkddige P&S SOFed 8 SitdahifE Ohe SEBRPERYcHBeSERBENLAGY Afcdthalled
way that will be humliating. Social phobias can include extreme shyness.
20 Obsessi¥elehpulaexeabi sofder Obsessi ve- conmpul sive disorder is
characterized by obsessions that cause anxi ety and conpul sions which serve
to neutralize the anxiety. Conmon obsessions include fear of 25 dirt,,
germs, or contani ndthendbsessas G¢stuihedgaboieons; weddnasnotbepul sions are
excessi ve, cleani ng. LN - kipg, oatding.

Post - Tr adet b P EEuPLe " n OB B8 16 EHE: nBEHRIBE AR proaent

char act erimeshtion tdwee relespefiedcingtbé Bnagrosemel gntr Somatstiewdnt
acconpanied by. s 0 f.lncreased | .and b I C t he
St AE b NPT Rt B FrAORes | AEfh T Btar o ol 6o A0 0¥e L

PCT/ USO1/2d&bilcan s helcbaerso pssoctapied WOEM)t heIexpechenesekhatthichey are
unabl e

DSM code numbers are supplied below for the convenience of the

10 ~reader.
Panic Disorder Without Agoraphobia DSM 300.01
Panic Disorder With Agoraphobia DSM 300.21
Agoraphobia Without History of Panic

15 Disorder DSM 300.22
Specific Phobia DSM 300.29
Social Phobia DSM 300.23
Obsessive-Compulsive Disorder DSM 300.3
Post-Traumatic Stress Disorder DSM 309.81

20 Acute Stress Disorder DSM 308.3
Generalized Anxiety Disorder DSM 300.02

Anxiety Disorder Due to a General Medical ,
Condition . DSM 293.84

Substance Induced Anxiety Disorder

25 Alcohol DSM 291.89
Amphetamine (or Amphetamine-Like

Substance) DSM 292.89

Caffeine DSM 292.89

Cannabis DSM 292.89

30 Cocaine DSM 292.89

Hallucinogen DSM 292.89

Inhalant DSM 292.89

Phencyclidine (or Phencyclidine-Like
Substance) DSM 292.89



to lead a normal life. The diseases described above as well as other 5
anxi ety disorders contenplated by the nethod of the present invention are

cl assifiegdg p/dobe D agnostic and Statistical Manual of Mygtiabsohgeider s,
4t h Version, published by the Anerican Psychiatric Association (DSM. In

such cases, the DSM code nunbers are supplied below for the conveni ence of
the 10 reader. Panic Di sorder Wthout Agoraphobia DSM 300.01 Panic

D sorder Wth Agoraphobia DSM 300. 21 ’]A@T)raphobi a Wthout History of Panic
15 Di sorder DSM 300.22 Specific Phobia DSM 300.29 Soci al Phobia DSM

300. 23 Onsesgja@tGamulisimeotisorseraboMb800i3d Pomt 23paspatic Stress
Di sorder DSM 309.81 20 Acute Stress Di sorder DSM 308. I% Gggeral I zed Anxiety
Di sorder DSM 30d19 [Ugkaary! i eRiCeue to a GeHelat fedrcal Conditi on

DSM 293. 84  SuyhstanGe dinghees- Al ebyn&-sosder 25 Al cohol DSM 291. 89
Amphet am ne (or Anphet am ne-Li ke Substance) DSM 292.89 Caffeine DSM 292. 89

Cannabi s DSM ZE®dS 138l Cocai ne DSM 292. 89  Hal | ucPE¥gdROpaM 292. 89

Izg I88nt 25232 #9 arBhency ahi gh Age£or Phencycl i dpsf- hkeagubst ance) DSM

Sexual Adversion Disorder DSM 302.79

Any of these disorders, whether presenting alone or
in combination in an individual mammal, may be treated or
prevented by the method of the present invention. The

10 treatment of Obsessive—Compulsive Disorder is a preferred
embodiment of the present invention.

Patients sufféring from anxiety disorders also
commonly suffer concomitantly from Attention-deficit
Hyperactivity Disorder. The patient will receive benefit

15 from the use of norepinephrine reuptake inhibitors in the
amelioration of the symptoms of anxiety disorders regardless
of whether comorbid conditions are present. Furthermore, a
patient suffering from anxiety disorders and Attention-
deficit Hyperactivity Disorder will receive benefit in the

20 amelioration of symptoms of both conditions through the
method of the present invention. A further embodiment of
the present invention, therefore, is a method of treating
anxiety disorders with comorbid Attention-deficit
Hyperactivity Disorder comprising administering to a patient

25 in need of treatment of both anxiety disorders and
Attention-deficit Hyperactivity Disorder an effective amount
of a selective norepinephrine reuptake inhibitor.

The method of the present invention is effective
in the treatment of patients who are children, adolescents

30 or adults, and there is no significant difference in the
symptoms or the details of the manner of treatment among
patients of different ages. In general terms, however, for
purposes of the present invention, a child is considered to

be a patient below the age of puberty, an adolescent is



WD 02/ 40006 PCT/ US01/27801 -15 Sedative, Hypnotic, or Anxiolytic DSM
292.89 O her [Unknown] Substance DSM 292.89 Anxiety Di sorder Not

Q her wi sav@preiohé ed DSM 300. 00 5 Separation Anxiety D sopdeuSQBVBA09. 21
Sexual Adversion Di sorder DSM 302.79 Any of these disorders, whether
presenting alone or in conbination in an individual mammal, may be treated
or prevented by the nethod of the pre sent i nvention. The 10 treatnent of
bsessi ve- Conpul sive Disorder is a preferred enbodinment of the present
invention. Patients suffering fromanxiety disorders also comonly suffer
conconi t aonisy derem Aot det isopedefardi tErddy pdractdyiel Milserderup The pati ent
wll receive, benefit 15 fraomthe _use of r.epi ne | 4 pt ake_i nhi bitors
in the gr'rgluito(rigt Ponor % eagseynpatnéfnsa%fad;%x% € g; d‘lg}g(’)lr cf%]%%&r%gaﬁ%ll éjelss of
whet her @amrarhitd cfond tieens arre qirdesent . Furthernore, a patient suffering
from anxi ety disorders and Attention deficit Hyperactivity D sorder wll
recei ve benefit in the 20 anelioration of synptons of both conditions

t hsough the nmethod of the present Ekaventi en. A further enbodi nent of the
present inventiaon, therefore, is a rrete:‘%d of treatin anxi etg,?i sorders

Wi th conorbi d2afEEiRticoBHRISE PrafRRlr etV f}ﬁ%rb’r%efrl%%ﬁ’&? $tng

admi ni st giiNGiot.0 TheP -2 Wd N et &f digateEnig of £ bedbhoraxigky

di sorders and Attention-deficit, Hyperactivity Di sorder _an effective amount
of a sel &¥ErPshierdsienefiriGre Jadupt ok i hhitrrspcughee nideyidd oftt hBSpresent

i gvrsnt i Ortti'&n% eff eGtiaMe addbddigerdd aatdrenivpicPaldhs s oeare children,
adol escent s
significant improvement, with healthy appearing fingernails

except for one finger. The patient’s chronic fingernail
biting behavior resumed upon termination of treatment with

tomoxetine hydrochloride.



30 or adults, and there is no significant difference in the synptons or the
details of the manner of treatnent anong patients of different ages. In

general teaig®/qohgnwever, for purposes of the present inveridimsoeiazepild is
considered to be a patient below the age of puberty, an adol escent is WO

02/ 40006 PCT/ USO1/27801 -16 considered to be a patient fromthe age of
puberty up to about 18 years of age, ggd an adult is considered to be a
patient of 18 years or older. 5 EXAMPLE'T A fenmal e subject presented with
chronic fingernail biting. The subject was treated with 60 ng of

t onoxeti ne hydrochieréteimtwi ce daily for 13 consecutive days. At the

time of final assessnent the subject denonstrated 10 significant
inprovenent, wi th healthy appearing fingernails except for one finger. The

patient's chronic fingerogel ofbht EaUcbehayi abrepsueRlripen rietitiakat i on of
treat nent mnth toanetlne hydr ochl ori de.. WO 02/ 40006 P /US 1/ 27801 -17-
W cl ai minhikkeohy %?s%h@c@?@@fﬁSFEB?neﬁhﬁl redieapeRike tor for the

manglf act uf e Dfmén Pedi canRib{obrt hesarheeat ment of anxiety of di sorders. 2.
Use according to Claim1l wherein the selective norepinephrine reuptake

inhibitor is select2d fréaf BRECHREDE EBNSILEEMNg Wher6Hoxétiene, reboxeti ne,
and a cogppandi 9L £0raH  AebhrifeXreuptake inhibitor is selected from

the group consisting of tomoxetine, reboxetine, and a
compound of formula I:

10

wherein X is C;-Cs alkylthio, and Y is C;-C; alkyl or a
pharmaceutically acceptable salt thereof.

15 3. Use according to Claim 2 wherein the
selective norepinephrine reuptake inhibitor is tomoxetine.

4. Use according to Claim 2 wherein the
selective norepinephrine reuptake inhibitor is tomoxetine
hydrochloride.

20 5. Use according to any of Claims 1-4 wherein
Obsessive-Compulsive Disorder is treated.

6. Use of a selective norepinephrine reuptake
inhibitor for the mahufacture of a medicament for the
treatment of anxiety disorders with comorbid Attention-

25 deficit Hyperactivity Disorder.
7. Use according to Claim 6 wherein the

selective norepinephrine reuptake inhibitor is tomoxetine.



O NAY H wherein X is C1-C4 alkylthio, and Y is Cl-C2 al kyl or a

phar maceutically acceptable salt thereof. 15 3. Use according to Caim?2
wher ei n twe 02/¢8bect i ve nor epi nephri ne reuptake inhibitor PETAUSHMRNEI ne. 4.
Use according to Claim2 wherein the sel ective norepi nephrine reuptake
inhibitor is tonoxetine hydrochloride. 20 5. Use according to any of
Clains 1-4 wherein (Cbsessive-Conpul sive Disorder is treated. 6. Use of a
sel ective norepi nephrine reuptake i nHi%itor for the manufacture of a

medi canment . for the treatnent of anxiety disorders with conorbid Attention
25 deficit Hyperactg.vityda sercdading tds e lacionrdiwigeteiCl #hen 6 wherein the
sel ective norepi nephrine reupt.ake inhibitor, is, tonmoxetine. W 02/ 40006
PCT/ USO1FEHEGE L7 303 CRISRITCOIUT G o HP W o THECTSEPBeL i ve

nor epi neplidrdehnewitake i nhibitor is tonoxetine hydrochloride.



