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~~ (57) Abstract: The present invention relates to (+_)v1-(3,4-dichEo_ropﬁehyl)—3iaz:;bicyclo[3.I.O]hexé'né: and 'pﬁziﬁhac'e;tically accept-
able salts thereof compositions comprising {(+)>-1-(34-dichlorophenyl)-3-azabicyclo[3.1.0lhexane or a pharmaceutically acceptable
salt thf.:reof-, a.nd methods for treating of or preventing relapse of depression, anxiety disorders, eating disorders, or urinary inconti-
nence i1n a patient comprising administering {(+)-1-(34-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable

g. salt t.hereo.f. The {+)- 1-(3,4-dichlorophenyl)-3-azabicyclo[3. 1.0Jhexane or pharmaceutically acceptable salt therof is preferably sub-
stantially ‘tree of its correspending {-)-enantiomer. . : |
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(-)Qenanti onmer of any drug, for exanple (fkl-(3,4-dichlorophenyl)-3-
azabi cycl o[ 3. 1. O] hexane, to a patient can be di*sadvant ageoys Juﬁlio%tj t he
racem c mxture 30 mght be |ess pharnacol ogically active than'one of its
enantiomers, rendering racem c drugs inherently ineffiicient. Second, the
racem c My pYiReJyBY be nore toxic to a patient than one Its o
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correspondi ng g-)-enantl omer in manuf act ure
suicidal béhavior. R.J. Baldessanm Drugs and the Treatment of Psychiatric Disorders:

Depression and Mania. in Goodman and Gilman's The Pharmacological Basis of
Therapeutics 431 (9™ ed. 1996).
25 United States patent No. 4,435,419 to Epstein et al. discloses racemic, (+)-1-
- (3,4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane for use as an anti-depressant agent.
Administration of a racemic, i.e., 50:50, mixture of the (+)- and the
(-)-enantiomer of any drug, for example (+)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane, to a patient can be disadvantageous. First, the racemic mixture
30 might be less pharmacologically active than one of its enantiomers, rendering racemic drugs
inherently inefficient. Second, the racemic mixture may be more toxic to a patient than one
of its enantiomers, so that administration of a racemic mixture can lead to undesirable side
~ effects in a patient. _ '
Accordingly, there is a clear need in the art for an enantiomer of (+)-1 (3 4-
~ 35 -dichlorophenyl)-3- azablcyclo[3 1 O]hexane the ena.nnomer being preferably substahtially |



medi cament for treating of or preventing relapse of depression in a patient
in need of such treatnent or prevention. In a~fourth aspecy éd%g present
i nvention there is provided a use of an effective amount of %4)/)
4-di chl or ophenyl ) - 3-azabi cycl o [3.1.0] hexane or a pharnmaceutically
acceptable salt thereof, each being substantially free of its
corresponding (-)-enantioner in the manufacture of medicanment for treating
of or preventing relapse of an anxiety disorder in a patient in need of
such t freelbf oRbsdhaig BbbSite e%.aﬁﬂorﬁw m%ﬂ%uldm@n{é ShePSRRA ofdhe t he
present invention there is provid use of an effective anount of (+)-1-
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correspondin -)-enantioner in the manufacture of ‘a "nedi cament for
treati ﬁ@ﬂ%ﬁeg as ﬁﬁ admisiopghataugh sefergncayis nsiat ahip e Poeseat applicatigpat i ent i n
need of such treatnment or prevention. In a sixth aspect of the present
~iAvention there is provided a use of -an effective anmpunt of (+)-1- - -

(3, 4-di chl or ophenyl ) - 3azab$-SYMMARY QFFHENNMENTION 5 phar maceutical |y
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pr even}tréé)gf,tssgdrﬂegp@{a%q%terﬁrﬁp&%mnt may relate to a nmethod for treating
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a
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(3, 4-di chl or ophen azabi c exane o
accept bgyape gaﬁph@m@cg@qcal!pag@t% §alts thereof are useful for treatlng of or preventing
(+) - 1- feRaple OF géﬂrggé&phﬁry %&eﬁf azabicyclo [3.1.0] hexane or a

phar maceut i cal acceptabl e salt thereof, particularly when used in the
present net W@%ecgﬁd awe&bgf the gresent isvensigh dhesmis RiPYiged g semppsiligrscomprising

cor r espoBfkdide bmbuRNAHLR i-dlcﬁzo;c;}u’ﬂeﬁﬁ) é%sak @@g@ﬁb)ar%&éabl cyclo

[3.1.0] hexane. This enantiopurit e ac rough the use of
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si nul agpghtioMgt. T8e PR hESIMMYURBYs cah add’ fl(ﬂ'l&@hh@(gﬂ‘lﬁ@e §Blﬁl§ﬁ%5élﬂf&aﬂ)h§&@ biehe

enpl oyment of optically active resolving agents. present 1'nvention may
be und@hideddepnrempegitiopsigye pesfaferireating of weorqwémg é@iapm@‘@lﬁp@@sl@n ireghd
exanpl gstienthi ch are intended to exenplify non-limting enbodi ments of the

invention. -2a 11 July 2005 WD 02/066427
Another embodiment, may relate to a method for treating of or preventing relapse of

depression in a patient, comprising administering to a patient in need of such treatment or
prevention an effective amount of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0] hexane or a
pharmaceutically acceptable salt thereof.

In a third aspect of the present invention there is a use of an effective amount of (+)-1-
(3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane or a pharmaceutically acceptable salt thereof,
each being substantially free of its corresponding (-)-enantiomer in the manufacture of a
medicament for treating of or preventing relapse of depression in a patient in need of such
treatment or prevention. |

In a fourth aspect of the present invention there is provided a use of an effective amount
of (+)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane or a pharmaceutically acceptable salt
thereof, each being substantially free of its correspohding {-)-enantiomer in the manufacture of
medicament for treating of or preventing relapse of an anxiety disorder in a patient in need of
such treatment or prevention. - |
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PCT/ US02/ 00845 4. DETAI LED DESCRI PTI ON OF THE | NVENTI ON Appl i cants have

di scovered that (+)-1-(3,4-dichlorophenyl)-3- azabicyclo[3. ﬁgjmne and

pharmaceutical ly acceptable salts thereof are surprisingly a

unexpectedly nore active than

(+)-1-(3, 4-di chl orophenyl)-3-azabi cycl o[ 3. 1. 0] hexane for 5 treating of or

preventi ng rel apse of depression in a patient. 4.1. DEFI NI TI ONS The term
"substantially free of its corresponding (-)-enantioner” means contai ning

no nore thap @ﬁﬁ’r%sp:eé ¥ the BfesEﬂE?n\%nﬁ&‘?ﬁ’ﬁ%‘i@'ﬁF&néed) a6 dnoéﬂaeﬁtiveoér%l.ﬁft aply

no 10 nore than about 2% w corresponding (-)-enantioner, nore

pr ef er &bty (3fbdighporhemm- %Bé@hlcyf%[aﬂvol bexaneeor corhasspendically accgptablasel orer .
The t e&mrea%acﬁm%cgulagtasfaw%w |t98€rfesp$ﬁﬁﬁlgg§( gsseﬁamfane? Hnﬁsfrmﬂfawr% Pﬁa)

1(34d|ch'loro henyl ) - 3- azabi cycl o he or a_ pharmaceutica
accept Asdicagngnt for freainggr Oﬁ@@fqgntmg relapse of an eating disorder in a patient in need of

"(-)- 15(,&145%@&@” eyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a
~-pharmaceuti-cal |y - 15 acceptabl e sal t-thereof: “patient”-is an- ani mal,

i ncl udi ng, BWR SikBrasPRe of e Rresend fvantianghere e nrowd@dw userniﬁn@ﬁectwerawunb heep,

pi g, CBf@mn(siurcK@Vopthﬁ haza%&clo@@g n%ﬁaééﬁs’o ef%rmr P&ﬁk%ﬁlﬂ:@ UhiB&a P 9,

and is nore prefera ; st pre e phrase

" phar nﬁl%%&f4ea&h|b9macs@£ﬁeatnﬂéfr§a|of its cfeespgeRdinterein is a salt 20 forned
from aﬂ)-@ﬁérﬂloﬁfegfdrfﬁ%aﬁ?gsbﬁbr%év‘é pQé’Bf QLnnag} nkohthehcd B}de‘??ﬁé‘ﬁéﬂéln} 3-
azabi cycl o[ 3 0] hexane. Preferre sa ts inclu but not | m t
sul f at E‘”Qﬁdtqfﬁ%"é’ trepiment @ prevsRliomt e, chl oride, bromide, iodide, nitrate,
sul fate, bisul f abg aUiRSRIERIMER HapPlepad i ﬁmethdosfeﬂré‘éi%g%‘%le re@éi‘ﬁ‘%?t €
| actate, salicylate, citrate, acid citrate, tartrate ate, tanna
pant ot FiaRseSf apxiety disomass, entiagdisarders. suinanaineontingneaine pajient, cempssieg
fumar aE&nm&‘té%ﬁ%@é‘ta%at@é nghé’é‘c%f@&@ﬁ ﬁeatﬁ%?glaﬁr% tlon%h@ﬂegqvebﬁﬁ%%ﬁﬂ -1-

gI ut anat e anesul fonate, ethanesu enzenesul f onat

p- t ol ubhEgishiompheay))-awaabiardinid Qlihesane ar a pharmengutisaly ancspiablerrpli thargofa-

ERB} 23?;— g)lgreiélflabla E(X%Réﬂ%%crﬁor@ﬁhény@lﬂﬂa%wwfw I} hékane or a pharmaceutically

(+) - | - pecentabjecsaltdherprk ASItFUIgULWASH sad o e areagm enaiheds g5cempesitions. ishat
subst a%bs@édt%?ﬁﬁ&%f‘ﬁs do;@smdrnes(gcmhmnér ? )-§1 ggaafc%ﬁfpheﬁﬁﬁs Bl ned

from szl- | or ophenyl -azabi cyc 0] hexane using chiral -
chr omatebPLsHaRe thloﬁﬁﬁhc%be W‘”@YBS@FFP%Wd@quf glromadagr ogr aphy
("H PLFSS)JIUYMJﬁ Rchnigldd Akhas dHfr&fc%Fcﬁ?l?At rﬁ fhy & smgétéfjorhb\ﬂﬁb bed techn or
(+)-1-(3,4-D chl o?ophenyl ) - 3-azabi cy c 3\; Ilhexane IS obtaina ?gey usi ng
met hod¥2 ‘chemical separation through the employment of optically active resolving agents.
The present invention may be understood more fully by reference to the detailed
description and examples, which are intended to exemplify non-limiting embodiments of the

invention.
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disclosed in U'S. Patent No. 4,435,419 to Epstein et at -3 11 July 2005 WO

02/ 066427 PCT/ US02/ 00845 1In a preferred enbodinent, 11 July 2005
(+)-1-(3, 4-di chl orophenyl )-3 azabi cycl o[ 3. 1A] hexane i s obt al ne(}(%
resolving ()-1-(3, 4- dlchlorophenyl) 3- azabi cycl o[ 3. 1. 0] hexane using a
chiral- polweazedsarsi de stationary phase and an organic el pef<os Pﬁﬁe‘ger ably,
t he pol ysaccharide is starch or a starch derivative. Advantageous

chiral HPLC columm can be used for exal pl e, a CH RALPAK AD coI um
nmanuf act ured 5 by Dafcel RECAILER DES(RIPTION :

Technol ogi es, Inc. @pbﬂcfh;rxts%ﬂélabél:&%%dahat(@[?j@rdﬁ-,fhﬁj’r A ml cmx 25 cm
referred el ue h drocarbon sol vent

CHI RALPAK PL
adj ust ed i ﬁ%&))o fé[f?Oﬁ]ef‘?Pefnﬁlpgﬁﬁnﬁﬂceutﬁﬁufé?ccﬁf?tgﬂﬁF‘t‘,’tsstb‘ff@‘écri‘fe sumprestnglamd; t he
organi ¢ el unexpectodiy amaors activedkanp O)al-(3, mydhme@hM) sababaiyelopt. E6PRkareToRbo Ut

95% to abo%t e Q rgani ¢ solvent present in
about 55%0 %LO aﬁ%gﬁ%&&gﬂj‘%ﬁ%@%é&% gsm 18 Ipﬁ{l ?‘preferred enbodi nent the

~—hydrocarbon-sol vent i s - hexane and the m sci bl e pol-ar - organic sol vent is-
i sopropyl ami ne. In aggt hepppiRi-Ergg enbodi ment, an alternative '
chromat ogr aphi ¢ procgdure,” ~known as_si nul ated novi ng bed (SNB)

chr omat ography can bENSEN o5bataptlin s qfétg,@prmsp@mmg? —)-enantiomer'" means

() -i-(3, 4- corchihimgaolinsty khan3benrddh Gy e oo i cbrOpbedias &.)-caMBidhr,! Sﬁ?&%ﬁﬁgﬂ Ry
becom ng tglgrlt%mgreﬁ b‘ﬁg of/ ch dgge for@ﬁf qe scal e enantl oner separation in
the phanomcaut 1earoquha (st P ol tae EoresRu iR grratiemgr, HEE?PW&TM\BOwal Vol .
79, No. 20thapadqyt.1% w/vyefthanmmondmgt—grehﬁdmﬁfébod| ment, the resol ution of
racemc ()-1-(3, 4- ablc 10 hexane to aht
(+)-1-(3, 4-di chI or ogFeny dm%@ %90115‘8‘:%’6‘%181/@&‘ vi a
the use ofl‘Eb ¢f9PIE@Vl)¢eam@§mlvﬁ3dq) h@{adsoxva Iailaﬁ(ﬁa¢dn3cefllgranwptabtb saft and
subsequentthgﬁggﬁﬁgﬂ o9t 3t A ) Conmmon
s @-) (3 4%01513%5& e Inc?cty fﬁnfb ht%x g b n%haﬁmaceu{ dally

enpl oyed chiral blaCI his purp aric a
tartari gs atrEREOIEEHY F‘ie aC| d and O substituted nandelic acids,

I, 1' - bi napht hyl - 2 2' Adpadenmaﬁ@gﬁﬂlapmw Sut no@ﬁm?@@w Gn @6kt s@ﬁ%?gf

suI fonic qﬁb&e r 2 reafg'é‘}ﬁ avai | abl g Etl cally aétive aci bth

comer-ci al ??fbls ¢ B’rmg’r eP’f"‘gS? P8y b dps. ‘E@S%ﬁt Ebhaadguinea

di scussi orplg,fantihenmmqaeﬁrabw ohrmsiat @0 nssipefrabdeghlhael and W en,

STEREOCHEM STRY OF NDX WI e Yo 7-464, and

references cited herel ﬁ g %ﬁﬁm %@Ege%}f asuse%i%erelngasa?

(+) - 1- (% 4omneHIORERIERVIY (8> basic DUBIEN GtalpDS ()OI HEXANEo3ephenyl)-3-
azabicyclof3.1.0]hexane. Preferred salts include, but not limited, to sulfate, citrate, acetate,
oxalate, chloride, bromide, iodide, nitrate, sulfate, bisulfate, phosphate, acid phosphate,
isonicotinate, acetate, lactate, salicylate_, citrate, acid citrate, tartrate, oleate, tannate,

pantothenate, bitartrate, ascorbate, succinate, maleate, gentisinate, fumarate, gluconate,

glucaronate, saccharate, formate, benzoate, glutamate, methanesulfonate, ethanesulfonate,

25
benzenesulfonate, p-toluenesulfonate, and pamoate (i.e., 1,1'-methylene-bis-(2-hydroxy-3-
naphthoate)) salts. -
4.2  (+)-1-3,4-DICHLOROPHENYL)-3-
AZABICYCLO[3.1.0]HEXANE
30 |

(+)-1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane, preferably that
substantially free of its corresponding (—)-enantiomer, can be obtained from (*)-1-(3,4-
dich.lorophenyl)-B-a-zabicyclo[B. 1.0]hexane using chiral chromatographic methods, such as

- high-performance liquid chromatography ("HPLC") with a suitable, preferably chiral,

s column. (+)-1-(3,4-Dichlorophenyl)-3- azablcyclo[3 1 O]hexane is obtamable usmg methods
- disclosed in U.S. Patent No. 4,435,419 to Epstcm etal.
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95 For a general discussion of the separation of stereeisomers, see Eliel and
Wilen, STEREOCHEMISTRY OF ORGANIC COMPOUNDS; Wiley: New York 1994, p
297-464, and references cited herein.

4.3. THERAPEUTIC USES OF (+)-1-(3,4- DICHLOROPHENYL)-3-
AZABICYCLO[3.1.0]JHEXANE

30
In accordance with the invention, (+)-1 -(3,4-dichlorophenyl)-3-

azabicyclof3.1.0)hexane or a pharmaceutically acceptable salt thereof is administered to a |
patient, preferably a mammal, more preferably a human, for the treatment or prevention of
dlsorders including but not limited to, depression, anxiety disorders, eating disorders and
35 urinary incontinence disorders. In one embodiment, "treatment" or "treatmg" refers to an
amelioration of such a disorder, or at least one dlscermble symptom thereof. In another

.embodiment, "treatment" or "treating" refers to an amelioration of at least one measurable

4.
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pression and prevention of another

20 (+)-1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane and pharmaceutlcally
acceptable salts thereof are also useful for treating of or preventing relapse of endogenous
depression, unipolar depression, retarded depression, agitated depression, bipolar depression,
post-partum depression, depression with anxiety, depression with obsessiveness, depression
with an illness causing seizures, dysthymia, seasonal affective disorder, diurnal mood '
variations, depression associated with menopause, and depression in association with

25
medical illness, alcohol, or substance abuse.

4.3.2 ALLEVIATION OF ANXIETY DISORDERS USING (+)-1-(3,4-
DICHLOROPHENYL!-3-AZABICYCLO|3 1. OlHEXAN :

30  (+)-1-(3,4-dichlorophenyl)-3-azabicyclo{3.1.0]hexane and pharmaceutically
-acceptable salts thereof are also useful for treéting_ of or p_ré\?enting relapse of anxiety
disorders (for an overview on anxiety disorders, see Derogatis L. R. & Wise, T. N, " Anxiety _
and Depressive Disorders in the Medical Patient," Washington, DC, American Psychiatric
Press, 1989, and references cited herein). Such disorders include, but are not limited to, Panic
- 35 Disorder; Panic Attack; Agoraphobia; Generalized Anxiety Disorder; Obsessive-Compulsive
~ Disorders; Phobic Disorders and Post-Tfaumdtic Stress Disorders, some of which are further
~ sub-classified as listed below. 7
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20 disorder, academic problems in school, smoking, abnormal sexual behaviors, schizoid

behaviors, somatization, depression, sleep disorders, general anxiety, stuttering, and tics
disorders. Additionally, clinical terms used herein for many specific disorders are fouhd in
the Quick Reference to the Diaghostic Criteria From DSM-IV (Diagnostic and Statistical
Manual of Mental Disorders, Fourth Edition), The American Psychiatric Associétion,

25 Washington, D.C., 1994, 358 pages. Specific disorders related to the indicated disorders can
be found-in this reference. In addition, a detailed discussion of eating disorders can be found
in... For further discussion on urinary incontinence and related conditions, see

Eating disorders include, but are not limited to, Anorexia Nervosa; Binge-
Eating Disorder; Bulimia Nervosa, Nonpurging Type; Bulimia Nervosa, Purgmg Type; and

30 Eating Disorder not otherwise specified (NOS). :

- Urinary incontinence includes, but is not limited to, Urge Incontinence; Stress

Incontinence; Overflow Incontinence; Functional Incontinence; Neurogenic Incontinence and
Post-Prostatectomy Incontinence.
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Methods of administration include but are not limited to intradermal,
Intramuscular, intraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral,
sublingual, intranasal, intracerebral, intravaginal, transdermal, rectally, by inhalation, or
topically, particularly to the ears, nose, éyes, or skin. The mode of administration is left to
the discretion of the practitioner. In most instances, administration will result in the release
of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable
salt thereof into the bloodstream.

25

In specific embod_lments, it may be desirable to administer (+)—1-(3,4~ _
dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof
locally. This may be achieved, for example, and not by way of limitation, by local infusion

during surgery, topical application, e.g., in conjunction with a wound dressing after surgery,

30

by injection, by means of a catheter, by means of a suppository, or by means of an implant,
said implant being of a porous, non-porous, or gelatinous material, including membranes,

35 ,
such as sialastic membranes, or fibers.
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phar mace r Qv y a regulatory agency o
t he Feder al}}%r aysl%z;{?%weg%e%%r%eﬁ?%ﬁ) % I?‘g‘g‘ ﬁg)nﬁ‘t e@%Sdlme%&PH@é@ﬁﬁl bg or .
ot her gepetsar (spe Lé@ﬁﬁgm@dspﬂﬁm AB8D GRACHO Refi Beorked. By 81291 ; BREWRId%e o8N
mor e partimghas) @g@@m T t h| cl | uent,
adj uvant , ?ﬁbt\ﬂ,ﬁg%e’? or -8 C11‘?Lk %}% %2866019’\/ gf%gézng"@c% "lﬂgg‘ﬂ 00815
carrier w @y PR Lppsrsgusterialy CEE‘HH@ usnd/ésm Medick A pplinativrs béCetrolBac h
phar maceutRdedse, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974); Controlled Drug

Bioavailability, Drug Product Design and Performance, Smolen and Ball (eds.), Wiley, New
95 York (1984); Ranger and Peppas, 1983, .J. Macromol. Sci. Rev. Macromol. Chem. 23:61; see
also Levy et al., 1985, Science 228: 190; During et al., 1989, Ann. Neurol. 25 :351; Howard e
al., 1989, J. Neurosurg. 71:1 05). In yet another embodiment, a controlled-release system can
be placed in proximity of a target of (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0}hexane or

a pharmaceutically acceptable salt thereof, e. g., the spinal column or bram thus requmng

30 only a fraction of the systemic dose.

The present compositions can optionally comprise a suitable amount of a
pharmaceutically acceptable vehicle so as to provide the form for proper administration to
the patlent '

In a specific embodiment, the term "phaﬁnaceuticaily acceptable” means

35 approved by a regulatory agency of the Federal or a state government or hsted in the U.S.
Pharmacopeia or other generally recognized phannacopela for use in anlmals rnammals and
more particularly in humans. The term "vehicle” refers to a diluent, adjuvant, excipient, or
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‘vehicle

|

vehi cl es can be liquids, such as water and oils, including those of
petroleum aninmal, vegetable or synthetic orig@in, such as pe oo |
soybean oil,. m neral oiu,‘sesane oil and the 1like. The pharnaceutlcal
vehi cl es can be saline, 'gunvacacia, gelatin, starch paste, talc, keratin,
coIIordaI‘§6b#&%mwurea and the like. In addition, auxiliar stabrlrzrng,

t hi ckénin ri'cating and col ori ng agents nay be used PONHSP/YEH ni st ered

to a pati eﬁ%mer wigh wa&rarﬁawew%ﬂ the inyewtioptisdsiminivistide |Sueh phaampgeutieal abl y
sterile. \agigsled @anﬁaeﬂfq@fd@rsfueﬂaé/ﬁﬂﬂeﬁhﬂ oidNBAudiRe: @e'méﬁgle% A:h%a;l nvention
I's adm ni ster?cli) intra enousl% éhif: ne sol utions gn E@ gous dexfrose and
gl ycerol s8FRHIEHY s¥Ahets Uit suethi Rt o ssoybegnie Plssesame qil adithe | y
for inject &k eTixophatrhaesticabuéticied cmnrblaaaln‘np@rrt adaala, yethiinctesh phsta talg)cl ude

t [atin,. It
.(rai(gepl fe Inoﬁlr(&%lﬂaﬁﬁmﬁg ﬁgcgr&ma oAl *@:ﬁ‘gmﬂs eglr g’tdélx H’%{ O%E?’&?‘eh@ﬁkg{“égg?at e,
‘talc, sqdi inbrigatingrand eolodng e@nsakrm b skd. lf}’lhyrcethmlnrstqm:djtpyilpehmt th¢ ycol ,
water, et h%a@éﬁﬁcél%c&é le J%Plﬁci@ a‘?§§1’3fet&%®@é}ﬁé TR0 is igreféﬁ'@(;l_'(r%gr} ¢ can also

contain m I’lg anounts o In agent S eri ng
agents. Th¥ Eﬁ@@éﬁ’tﬂp‘é‘&ﬂﬁ‘}ﬂféﬁlﬂc %fﬁéroeaﬁaqnawéteteﬁ@tfadmﬁuery Saling sobiions and

suspensi o nSque&u@s b a@ﬂ ghicakl %lﬁtmr@'c(lzjull 8lso @@énll;ﬁbﬁed zﬁ?@ﬁdlv%ﬁcle@ RalRAy
al ne

cont ai ni ng r st e for tions,
Supposi torfoeé e“éﬂi? §qq'(')tf?§’5 Sg'rt%i E%amgcﬁr‘%if‘g"&%iw&qaﬁ XGPSR SUEh #er  form
sui t abl § Pf ﬂﬂrChsﬁucohn lmtt&e,emamde rgehitin, hile r@é}ﬂonﬂeﬁﬂklﬂ&iﬂg}él @cﬁﬁrﬁﬁ&ﬁﬁk’a&

55 xanples
of suitabl %@C?{gﬁﬂng%’esge Faléa Sgﬂurg:%gg) “g?g&f‘g‘gé%ﬂ rBIH? %Ceﬁi’rﬁr‘# ! éym?
Phar maceut Wetar, CS@P@W@@@IC Iief drs présentCempenitonedf desied, Ivamklsmtam hiimg  Co.
Easton, PA g]&% t E}ﬁ] orated herein by
reference Tﬁﬁgb%fﬁg?%?red eur%%%énglé%%ts & f@feghgg% %hl or ophenyl ) - 3-
azabi cycl o[ 3. 1. 0] hexHWé’r‘%ﬁen%FoﬁrP&Fﬁﬁ*ﬁ%Wlt%Ith%foﬁ%@éfﬁ whing, sgeensipifer eof i's

f ornul at edemmSloaqalae@a}jine pwrétb c&ﬁélhﬂdsn@pﬁﬂ&%ﬁﬁwfnﬁfg REid, fhiakraaguiiaal
composi t¥ on, ada adm ni stration to human hei n

S.
Conposi ti oFE3F% &”8'?'3 lonae?'ﬁp%sr‘?"ﬁ%f“ﬁ 1905, FEHECSPIAYSISUSREREPTS & a0y R ges,
aqueous orfognlsyitshlsfoe nsi. dnsne gnaodibest, thpq'mderaseuneﬂly Ke@itdble fb&pﬁdhlsas
syrups, .or f m niste Ltion y
cont ai n Oncgﬁ%dlékméeg ?er %%P#\IgrS %(% %ﬁ)fe e, exat gsmgfg%tpgrawéﬁstggp
fructose, ‘é@b}yéfrstaamcsmbeslae@hmmgmn iPlaarmncqugcalé‘gen‘t@, Alfotso &s Geappeedy nt, oi |
of Wi nt er QuEANPUHNshinPeLT ri t to
provi de2@& p&ar rrlxlacléult??gl E?/St(gg gt a eeag(rfge%élr)a? ?g% ﬁi]@eﬁéé&g"é%%g‘?‘gﬂﬁ t abl et
or pill fB6¥M™fhe conpositions can be coated to del ay disintegration and

absorption in the gagrpfgbragdegsﬁgda%el{tr@ﬁ jr,h]_@r&,lgyoifyegybcjr ng a sustai ned
action over an g@h@qﬂ %ﬁﬁe“ 0 " e ectiv r nea IIeEArerrbranes
sur roundi rf§ t RSKRPS, oA R %a%fr A ﬁ@ceaﬁb%&ak&tfsrree 1sdpEyilaled Wabl e for

orally ad mcmrdamee-dtmomqmsprbmednfes ab B Iph;ﬁﬁhs&uh@ﬂ ecbmpd;said‘ncardaﬁed foretal fromthe

35 enviro r}ﬁqﬁp{nséﬁ{onqg Hﬁ]rln nrgbequs (\C?loon%lnjolsﬁlons fob oral Eeqweryy mayhbe tn tﬂevtlom('? of Ompoun d.

-which sl

tablets, lozenges, aqueous or oily suspensions, granules, powders, emulsions, capsules,
syrups, or elixirs, for example. Orally adrinistered compositions may contain one or more
agents, for example, sweetening agents such as fructose, aspartame or saccharin; flavoring
agents such as peppermint, oil of wintergreen, or cherry; coloring agents; and preserving
10 agents, to provide a pharmaceutically palatable preparation. Moreover, where in tablet or pill
form, the compositions can be coated to delay disintegration and absorption in the
gastrointestinal tract thereby providing a sustained action over an extended period of time.
Selectively permeable membranes surreunding an osmotically active driving compound are
also suiteble for orally adminis_tered compo'sitions. In these later platformos, fluid from the
o 35 environment s_urrounding the capsule is imbibed by the driving compound, which swells to -
~ displace the agent or agent composition through an aperture. These delivery platforms can -

- provide an essentially zero order delivery profile as opposed to the spiked profiles of
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di spl ace the agent or agent conposition through an aperture. These delivery
platforns can provide an essentially zero order delivery Pf{0 | SofsS
opposed to the spiked profiles of -9 11 July 2005 WD 02/ 0664

PCT/ US02/ 00845 i medi até rel ease fornmulations. A tine delay material such
as gl ycer olwgwnrehearate or glycerol stearate may al so be used. Oral
conposi ti Onﬁmﬁ&ﬂatl:m alggg’f%tlagdar vehi.cl es such as. mannf EHUS0AW450se -
starch, rmagnesr um St aar ravalen; dnies depyamalerabeich as slyecrabmonastparasi om
carbonat e. Setohsidaratt msy slsebpused.cOadbympdsitidinichRFRMHdE SBhdfl 88eleTyRhGa! | Y-

conposi ti ongandi | L ni.stratiqn conprise sterile 1sotonic
aqueous buffer 'lﬁw%c?l%sé,ﬁs‘éagé}ggga;@%%ﬁ%tgaéatg,os BYF 9@ nnﬁj]“};ﬂsﬁén mepsgary

sol ubi | i zi fGRRFetst Sushvebirdstues preferabti ofipharmaceutical grade. Typically, compositions

(+)-1- (3, 4-fdt idaesrRRO SRk ' : hexane .or.a pharmaceutically
accept abl e tEal ¢ thereof 1(%&§E@§?%{gé§ggl# gc}rnbcl‘an F%’\?&’HS@E %ﬁﬁi“ﬁ??f% i on.
Conposi t§ on8® FYPPISHIONS Hay a15e medide Aselubiizingmeemty optional Iy include a | ocal

——anesthetic such as | ilyaatiaB@bbdmeRsE9N -Gai-Bichlo -89, 4 L ahegLion.

General ly, fhe.td 10 1 naredi ein#!s :fltrﬁgg (gf 'helc(i: eir(%pﬁgnrﬁjs?e%éér%fé éﬁ?'%’rﬁihﬁxé%ed
together in unit GoSAGE X OF TRt ot d %fﬁ‘;flréé{‘ © famylagd for {nggkenons ed powder or |
wat er free adB¥eigtioat Sonpositidrsforsnirnahduys adaahieshtion M5 dpEbnANGHACIAS, Rdal

anmpoul e or saghet i ndi [ Lty.of .acti.ve. agent . ere
(+)-1-(3, 4~ di chl Eﬁgpﬁgf@%irgg%}zeaﬁf‘%@%F‘é‘.sit." f ﬁ&%lﬁ‘é‘%‘r %gﬁnﬁfﬁﬁ\)y}ﬁa%eut ically
accept abjlge "SEFChae supplicd either stperatelrorinsed tegkthey in wifiLddisage, foith, foPekabiple,

di spensed, af ad ligsd Pl GRvat ' e aining sterile

phar maceut i cal I}eprygfmei ater or _sgltc?frﬁrgé b%_g@gét% Lr.:ea %?ng%t"( 39 Feciaiher stch
di chl or ophg? 3{3 5“%%" & AbReRrde gidicatng tre gesite obactive ppeat.nWhere (LB y- accept abl e
sal t 't her edichlcsophaniyi)-Biasitésyelb[ Y. 0k Aok @Bhardtho AR S8tk Shik I8 WRLSE for
or1 o to adyt e B nAGhy ﬁ%%ﬂ»ﬁ@dispigse%??ér S eSS, ey, B HiXed
of (+) - i 4 3Cont@naIseritqrtenyiceudabgratd wyted @fs3lide. Own@mmqi?n-(a,ﬁO

phar maceut geglok 39l reof that wll be effective in the
treatnent o 5%3?@33%%%%&8@ r %%‘?ﬁaﬁl@g%gﬂwge%ﬁ%%&@eﬁp raikthereghtsi ng

di sorder of“T ALY isshien, Be aopowlesfttate wates dordajection drisalitenan e providia

nature of idmadhsmg%ﬁen%rmﬁm&w o3 dahiAlsihifiofet er m ned by standard
clinical techniques..ln additjon nvitro or 1nvivo assays may optionally

be enployed to hel th}ed:gm.lpqccgf (5)p}-K%ﬂic@bg@@@nyﬁﬁgp@gbicﬂ‘dhﬁpir(}jhd:me dose to be
enpl oy eﬂ%mﬂahnadesfbcaﬂ§ 2dRPROIE sai ot LAl B oA DipShe BEdBB AADald1f e
seri ousfesg o iEFﬁisgﬂd%Faseﬁ Oy d%ﬁ%or d?r , ,ar}d ihqu i e decided according to
the judgment of t heopradPrey Siapden satingdispraerqr appary incontipenes telrieds .
However , stifardy) wilbdspanrbon tha getsrefofitheatisirdd bricond idrahh@BarficiBARIAl,Y about
0.2 m, Il %ﬁﬁhmliﬁﬁg%cl%i&e@ 1! 83 En ?f;tro( Jr) in ]ifvg)?é’ss%}g }n%g(] logtric(:)n%ﬂg rll%ll )73
employed to help identify optimal dosage ranges. The precise dose to be employed will also
25 depend on the route of administration, and the seriousness of the disease or disorder, and
should be decided according to the Jjudgment of the practitioner and each patient's
circumstances. However, suitable dosage ranges for oral administration are generally about
0.2 milligram to about 2.0 milligrams of (+)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0)hexane or a pharmaceutically acceptable salt thereof per kilogram body
10 weight per day. In specific preferred embodiments of the invention; the oral dose is ébout
0.01 milligram to about 100 milligrams per kilogram body weight per day, more preferébly
about 0.1 milligram to about 75 milligrams per kilogram body weight per day, more
pre&:rably about 0.5 milligram to about 50 milligrams per kilogram body Weight_ per day, and
- Yet more preferably about 1 milligram to about 30 milligrams per kilogram body weight per
35 Qay. In another preferred embodiment, the oral dose 1s about I milligram to about 3
milligrams of (+)-1-(3,4-dichlorophenyl)—3-azabi;:yclo{S.1,0]hexane or épﬁéﬁﬁaceutically
- acceptable salt thereof of the invgntion per kilogram body weight per day. The dosage
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azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically acceptable salt thereof per
kil ogram body 30 wei ght per day. In specific preferred ean?i % of the
i nvention, the oral dos«lie i.s about 0.01 mlligramto about 0J m _Fi gr ans
per kil ogram body wei ght per day, nmore preferably about 0.1 milligramto
about 75 per kil ogram body weight per day, rmre referably
about " 0. S%n(%‘:’il/(%@gﬁﬂo about 50 milligrans per kil o&éam BEAFSIEIGR per

day, and 9@9"%%“&?6@@5@5&1&&%@@9 alI'O\‘WtF pdrgpgstereds thas dutf @B 1B i grans per

Iéu | ogram demov@hg@ﬂ)-p@iabﬁk}cid@yl OIh&(aﬁB@ﬁd]&FmW&fnﬁfré gﬁarﬁlﬁbﬁﬁbwémeﬁtme or al
ose is a

(o 1t 0 Sl e a3 BBt dp e GFBRAAL0 e e pme W cout i cal | y
accept abl eaqlmlhtstetdder(éralfcoafposlhenamv&mﬁ:lmnpﬁr atouk dofroacretodysieicgid per day.
The dosagenég: I;);JY ¥,p005 | WO 02/066427 PCT/ US02/ 008-45 anounts

descri bed h rern re e’F’:r to total ampbunts adm nistered; that is, if
(+)-1-(3, 4- dichl or dpitebly dpsage mnaes foy sy ons G vieadaneisatidhare gret 801 nor e

~phar macéut inalah ta%saﬁtm@hmhgéalstp%r ity 2R body e uay %ﬁﬁ 0.t BEuipEA] 81 red

dosages corresg nd.to the to anpunt” adm ni st tlons

pr ef-er abl y2R8h{ RPHISRES Perlobetas sy veig osday: %d ahoﬁb} Eﬁﬁllé?ﬁtm W*Wéﬁ tht .
- Sui tabl e dositigams padamgfaf bddytweagfe @emay( iISuitable a6¢HpE L rzﬁ;t:ésafok Ritrafi<l about

0. 01. t b Ki |

R G R

- per daybgawdghmudaﬂ Svppdsitgriengeneralip owitaih @boutioLd i zgrlagmmpelabwﬂmgmargrbﬁdy
i ght f t

general |y Snout (GH AR AR AR A e B8 AR RHL BGHRY 5 ©

wei ght per saakereatppil "ra@l‘r b@sb’ ‘gfégiérpat 41232/ @dwpmpnst‘amm lr&T@ilemn thegarmfnmf 0

about 50 mboli @5RE abddk (0% ‘,&e}g}f} di chl orophenyl ) - 3- azabi cycl o 3. I . 0] hexane
or -a pharmaceutically accepfable salt thereof per kil ogram body wei ght per

day and conprise actiegemmsiieddiogages fon mtrpdenmphgatrgpuscylsp dptrPesrred. about 10%
by wei ght suBaﬂﬁméﬁwd@duzdpsﬁg&guzﬂOlTntrhd’btrébaﬂethfExlracmamttfaﬁéﬂéﬁrﬁhl' aﬂfmmstratlon or

I nt rape 8 aneous ebral ,

i nt ravagi ngllIH1 l%fq' 2 lﬁgc?é(l) 188 AR gfe ?fah?ut%{gjrh 'Hﬁi; f"gtt?ﬁ ;8{) nhal ati on
are in thenibgrgms pér kilbguatn df boOH weight pgrdayn Saitabboddse 200 topmall hdrgindstmatiper

kil ogram t r dm.nistration
are Pn t hers ALt 8o Rf o il SR IR 4R b BB ndi ng
on the ar eﬂéiﬂwﬁlsirﬂélem ﬁf@@trvatdpsm‘ m@f&mﬁamatddaﬁem dmvrdgeomtcmafpsﬂm\@d ffomom
dose-res QH%ﬁrcC&raMf%&iI desibmed siHam. Zélmham}gaaﬁ GRa8fs AR PRI BE Glenl G b Y St EMTE.

Such an? rmdel s and systems are nown I n

The invention also provides pharmaceutical packs or kits comprising one or

more vessels containing (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a
pharmaceutically acceptable salt thereof. Optionally associated with such container(s) can be
55 a notice in the form prescribed by a governmental agency regulating the manufacture, use or

~ sale of pharmaceuticals or biological products, which notice reflects approval by the agency
of manufacture, use or sale for human administration. In a certain embodiment, the kit
contains (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane and/or one or more
pharmaceutically acceptable salts thereof. In another embodiment, the kit-comprises a
therapeutic agent and (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1 .O]hexane ora
pharmaceutlcally acceptable salt thereof.

30

(+)-1-(3,4-Dichlorophenyl}-3-azabicyclo[3.1.0]hexane and pharmaceutlcally -
acceptable salts thereof are preferably assayed in vitro or in vivo, for the desired therapeutic
or prophylactic activity, prior to use in humans. For example, in vitro assays can be used to
determine whether it is preferable to administer (+)-1-(3,4-dichlorophenyl):-3-
azabicyclo[3.1.0]hexane, a pharmaceutically acceptable salt thereof, and/or ér_iother

- - therapeutic agent. Animal model systems can be used to demonstrate safety and efficacy.

35
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the art. The invention al so provides pharnmaceutical packs or kits
conprising one or nore vessels containing o~ 11 July 2005
(+)-1-(3, 4-di chl orophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane or a pharymaceutlcal |y
acceptable salt thereof. Optionally associated with such container(s) can
‘be 25 a noWOde/0be2t he form prescribed by a governrrent al aﬁ@f‘/%ozroﬁ&gl ating

the manufacture, useQfer nfcth&isHill BERESIRE BHhLL ' ' uct
whi ch not i Ctgeref | ects approval by the agencygla 1§d %{a!%%faglgt%%r“él 1?1@588%350 l'e

for human atmiAi¥PPation. In a certain enbodi ment, the kit contains
(+)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. O]hexane and/ or one or nore

phar maceutical | y accgpt ab anot her enbodi nent, the kit
conprises a 30 theragg b%m& A ﬁr]eﬁERAﬂ&

(+)-1- (3, 4- di chl or opgmwam@nthiammaywtb@ freder®]hveriiuig (911-@ 4-BoMbFIEaI)L cal | y

accept abI e 35@53

(+)-1- (3 1Cor 1%ﬁenhcmr-l%maap TR gl fcﬁf’ﬁg%easﬁgﬂﬁ:ﬁ%?fﬁﬂhl?wgéﬂ’t i cal | y

—-aeceptabl e cg’ﬁﬁ ahenacrapy “’&Pé‘t lsagoae altbplyt erspeiscigent. ()t -3, Didhioruphenyl)-Bor--

the desir edzdbﬁ‘@bﬁ{B?UO]h@xar@rorBrpﬁ%‘)hl:@tﬁffchl‘g' @&Eﬂ;tmgkgan BELBF auQ (the'tfier " humans.
er

For exanpl n vitro assays, can be use rm ne it is
pr ef er abl eﬁ}ef)apg’&xfﬁ §roap agtaddyively ar. ‘HP@W@F@BH&&W%@IC&IIY In a preferred

azabi cycl oF@deI@l]Btrtexanaposmqlhmﬁﬂmmgf(ﬂcal(j y.mg&@ﬁ@ﬁ&g ssalt thereof, and/or

anot her e used to dermnst rate
saf ety dﬁd e? ?P @Po}ﬁ%%n%fr FW&%’%CEI%%?WBQEQW&?’@’?‘@&@QW Ct her
met hods wi F‘Pﬂcb'é’eq{frmwh the adinenistkatibh eflarmtticr SenappnGk aieat, Whidhicin b@pﬁ@ﬁﬁ@ of

th t {COMBL NAT t b f th
prgslem/en ka@tﬁbtﬁognplém M-E ﬁl orgx 1t1én#& tE£t§g5?§5§F%§3T i %]hexgne

or a phar 18 BRTGED] kﬁ-w@wpw b0 B"&F%ﬂetohétpé@lﬁnacamcbﬁy asegtablasalchebohahi on

t herapy w frottar eﬂneﬁﬁﬁ]eﬁknﬁ Ob&sitidNRARRIHI (¢ -3
(+)-1-(3, 4aﬂ-a)!>Ch Y B 2 cl o% )?gf mChloro%heng) Bhar maceutical ly

Ilo[ﬁgqﬂﬁ xy %1 azabi c
accept abk e SA¥“? F<aBR A" ¢ RRArgptRY ‘Calbfk?é?%@ﬂﬂ sadt theyeoftis adminmtredautidr bi vel y
or, nore pfwéfa@pahltcyadmmmgms of aﬁla{HeytheﬁafjelﬁlcFHg@ﬁte rﬁ(s‘i‘rgan 1@@&1‘5 fod

conposi ti i i di.chl

azabi cycl 8?3&@(% h kﬂ%@ﬁ 8%°pherg %\? @éﬁf%&g?mh% é’ﬁﬁ'@"%ﬁ’rt’tcalt]%er eof is
adm ni st er"éélept%ﬁn‘é?ﬂﬁ Ff@rﬂOIferMStfml trhtecatidgremichtondd, i0enedmiRaRidie Eothbigk@peut i ¢
agent, whi tﬁ&a}g)aﬂvaeem{eﬁlaﬁfﬂ?%%eeiﬁx&&?@%% ctOImCI)JrASI 18:1 gcgmpnr.lsma& 59 f)f eéent

conposi tiop fromthat. conprrsin
di chl orgp Herephenyh mzabicydlpld 110] PHee) ane plarmacpitiaallyecettibbadaltythaesfapd abl e

salt ther eﬂfompbﬁltlon comprising another therapeutic agent. The duration of administration of (+)-

1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane, a pharmaceutically acceptable salt
thereof, or the other therapeutic agent can be, e.g., one month, three months, six months, a
year, or for more extended periods, such as the patient’s lifetime. In certain embodiments,

95 when a composition of the invention is administered concurrently with another therapeutic
agent that potentially produces adverse side effects including, but not limited to, toxicity, the
other therapeutlc agent can advantageously be administered at a dose that falls below the
threshold at which the adverse side effect is elicited.

The other therapeutic agent can be an anti-depressant agent. Useful anti-

30 depressant agents include, but are not limited to, amitriptyline, clomipramine, doxepine,

' imipramine, trimipramine, amoxapine, destpramine, maprotiline, nortriptyline, protripyline,
fluoxetine, fluvoxamine, paroxetine, setraline, venlafaxine, bupropion, nefazodone,
trazodone, pheuelzine, tranylcypromine and séIegiline.

The other therapeutic agent can be an arixiolytic agent. Useful anxiolytic
35 agents include, but are not limited to, bcnzodlazepmes such as alprazolam,

chlordiazepoxide, clonazepam, clorazepate, diazepam, halazepam lorazepam- oxazepam and
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anot her- enbodi nent, a conposition corrpri'si ng (+)-1-(3,4-dichl or ophenyl )-3
15 azabicycl o[ 3. 1. 0] hexane or a pharmaceutical 1y accept abl e spktodgaer eof is
- admi ni stered prior or s(ubsequent to admi nistration of anot her t%erapeuti c
agent. As many of the di'sorders for = which
(+)-1-(3, ophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane and harnaceutlcally
accept abl ?‘gbﬁgdtglgﬁ?hereof are useful in treating are chronﬁp 0%/ 0%
enbodi ment PEGTRIM BPR-GRANZOGRESRIPR 285H{PoFUFSS BP%PEP%W%B’WIWESHS%I‘!@? ni stering
a conposit babitexsspri sing a (+)-1-(3,4 20 )
di chl or ophenyl ) - 3- azabi cycl ].hexane. or armaceuti cal accept abl e
salt thereof and a ig%%gﬁtﬁ%r%eu&gﬁﬁ?r E&FHRE %ZH‘E'E PL?tILFe %e@?‘?gﬁyagent . The
durati on ofntgpdydhotis tings iimiudef biyt-aye not limited to, phenothiazines, sich as chlorpromazine,
1- (3, 4-dichl s gz-ahi harmaceut i cal |
accept abl e géﬁrﬂﬁﬂﬁﬁ %ﬂ% %QRJ}%Y ?%e%o t%z}'%g% & ?’“g Nadi R em%mé
mont h,  thr 8 EHenrsaziag; shipgatheses, audwé&hlormpthmne rpd Shiethixenelead pdeii ods,

~such-as -t hﬁet&@}dli@@bnﬁpobﬁ&%dcﬂﬁs cio@a}ﬁﬁé thﬁx‘oﬁerﬁmpqglagﬁl@t 0 lgo%nwmoﬂde and

conposi tion of. the | n n i s adm pistered conclrrent anot’ her
t her apeut i BSPeRE ‘é‘}?t Br gfoﬁt“é‘rﬂﬁyﬁlhqt? bygsdreds dipreresaziap é%:]e‘hioéé%?éﬂe HCl,
i ncl udi ng, ﬂh)pﬂtenmhieHcmtlﬁlednieﬂeH{DMrﬁilthmdbh@HCDt her therapeutl c agent can
advant ageously be a 0se t hat f.al | e, threshold at
whi ch the adverse s?in tﬁ?rzé?raﬁ’eéﬁlﬁlag P%be%aé‘uoqbﬁﬂ?y rH%ré‘BE’GP?SéYQ&tﬂﬁt can
be an a |f0de§ﬂrie$smbtnaagemm thisedropouads of thS (hveretjandsciady, ba@e@ha lintietdde, but
are not "I'i i [0 A m pranine,
trimpram ner&% %Ceﬁtmegédggﬁs%/h#ég%lawg W&éﬁ@%ls%lgg or Lr pF yline,
protripyli %fe“ﬂfl{%%etsilb}éfmmmbéwamoﬂeﬂucwhm@bmﬁ@mllsfetamahﬂmemeyenI af axi ne,
bupr opi on, meghRgRASAR.; déxh@&xﬁﬁﬁ’é?@rmn@h@éﬁ%}?e'td?ﬁne B@rﬂﬂﬁn@%&‘i&”@%ﬁﬂgm Beef Ul
efu

selegili ne.. %h] other therapeitjc agent can be an anxi ol yt agent .
anxi ol yt i cS3BPHEEN: énalzﬁtfllohﬁéd PRERY RIPRATABIING. ni t ed t 0, benzodi azepi nes,
such as _al prazolam chl ordi azepoxi de, cl onazepam cl or azepat e, di azepam

hal azep ?n | or azepam pxaz m : 1 066427
PCTI US02/ 00845 pra épam@%@' ’é D ég’gﬁ?g&g% s buspirone; and
tranquilizers, such as ‘\Lnafes—‘%ﬁifgg%—ﬁmﬁ—ﬁgent can be an

anti psychotic drug. Useful antipsychotic drugs include, but are not
limted to, phenothif®ki ndSESQLEAIEEN OF BHERANGEMETE VisGHIRALI ne besyl at e,
t hi ori dazi ne, acet ophenaZAHROMAZOGRAPHhenazi ne, perphenazine, and
trifluoperazine; thioxanthenes, such as chl orprothi xene, and thiothixene;

and othéd 5 hetercyctd mc:ﬁgnppnqso ﬁﬁHﬁ:HIo?&ph@ﬁﬂ)Z%kzﬁ‘J cfb?i PRk IR
| oxapi ne, per,i done. Preferable ant| -psychotl C

drugs i ncI é‘)CEfrj?F‘g? BP@?‘H& uﬁ‘é‘gllkﬁ meflhﬁij% QSW%EPK‘E“ etal,J. Med. Chem., 24:481-
490 (1981) was added 7 mL of 9:1 hexane:isopropyl alcohol, followed by 8 drops of

diethylamine. To the resulting mixture was added isopropyl alcohol, dropwise, until a

one

solution was obtained. The solution was concentrated to a volume of 6 mL using a stream of
25 helium gas, and six 1-mL portions of the concentrate were subjected to high-performance
liquid chromatography using an HPLC instrument equipped with a 1 cm x 25 cm Daicel
CHIRALPAK AD column (Chiral Techﬁologies, Inc., Exton, Pennsylvania). Elution was
carried out at ambient temperature using 95:5 (v/v) hexane:isopropy! alcohol solution
containing 0.05% diethylamine as a mobile phase at a flow rate of 6 mL/min. The fraction
30 eluting at about 21.5 to 26 minutes was collected and concentrated to provide a first residue,
which was dissolved in a minimal amount of ethyl acetate. Using a stream of nitrogen, the
ethyl acetate solution was evaporated to provide a second residue, which was dissolved in 1
mL bf diethyl ether. To the diethyl ether solution was added 1 ml. diethyl ether saturated
with gaseous hydrochloric acid, A colorless precipitate formed, which was filtered, washed

35 with2mL of diethyl ether and dned to prov1de 73.4mg of (+)-1-(3, 4. dlchlorophenyl) 3-

- 13-




fl uphenazi ne HCl, thiothixene HCl, and nolindone HCL The ot her ther apeuti o
agent can be an anti-obesity drug. Anti-obesity drugs 10 f

conbi nation with the conpounds of the invention include, but a

limted, to [i- adrenergic receptor agonists, prefe‘rably R-3 receptor
agoni sts: femblnsepni ne;  dexfenfluramne; sibutranine; ugro

fl uoxeti ne; 1 he  a m ne; net hanphet ne; ﬁ?ﬂi’ﬁm am-ne;
benzphet am %iem% %lgt%gfl’%ﬁa&gp% %&%’ﬁnﬁ? &S fokation [Gi’% athyiQSriopiatimnohz2i ndol :
and phenyl pF@b’E‘gs(ﬂ' Oeil¥h peantidmeric exXEANPLE: ( +) - 1- (3, 4- DI CHLOROPHENYL) - 3-

AZABI CYCLO 13.1. 01 HEXANE 5.1 RESOLUTI ON OF THE RACEMATE VI A CHI RAL
CHROVATOGRAPHY 20 To_ 279 ' _
(+) - 1- (3, 4- di chl or ophehy! )l{%%‘éﬁl(@ ABTHE RAOEMATE Vs menhysE gg obt ai ned

‘using the nethods descri bddgDi m@ DY Lg T ARTABRICMIGID A8OCHIRAI481- 490
(1981) was added 7 nL of I opyl al cohol, followed by 8 drops
of di ethyl am ne. To the resulting m xture was added i sopropyl al cohol,

~dropwi se; -unti |l a -sol 6B g0.ER rﬂ«m ?dn'i}ﬁéjof(jl-w? (§Ql| &Eﬂl%%g%@?%oncem rated to-

a vol une of i st r eI Lum.g , portions of
t he concentarzgt%lgm\/\ﬂ§l h IR g?%@“ﬂ?ﬂﬁﬁ %‘?qeér“hﬁﬁﬁ@“ 4tiabuh. MQﬂthan. bef1aphy
usi ng an HER4CPR-#S1 r8fewas disyolivehimcs Owhl bf ﬁat&rﬁf@t&s%@luﬁﬂﬁ@%&ﬁﬁhe basd t\%@%ﬂaﬁK AD

col um ( Chiwigd 10he Iva El ution
carried out I?]C;% Edlaﬁe]ﬁitl i errgr%g? %Jthgt%dél %tﬁgi’@gpgat{% Wé%@ﬁéx¥§6ﬁﬁlﬁﬁ9ﬁ5 mL

al cohol 1g0°f rorpghangi Fhingplgiapsvasdiried hydrandinm sa:Sfat& af® BitkRd Phafes Mira@, f 1 ow
te of 6 mabmilded aTsla i 5 .t
rate o fuoh g 9B (B%R &J&%B?L & {6%%%{}og§ganan&§? @ﬁn %gﬁtﬂes has

col |l ected %co %’g d to pravi resi fssol ved
in a mni rra ”8 Hhop Wé%E?‘%?fiéntllﬁv%@llaat@mreamﬂﬂhmbmmgms cddial

ethyl acet &t wosdbmpemmre/\a&i aauaaofoasmd forRMOYS. d8e I@xg’éﬁf‘s%éii% h(ﬁ?écgeéiﬁ% P\lenc\r/]vas

di | To the d
added | ni ggqlgt(ﬂy plogis st el wa'e i ieingtamb o€ Meundle M amisircvan
col or | egg Hrded ivianacecbatlo tiradiltertiite biveagafy df‘tcferoeléss di‘?s‘@zh?‘iin §51 . 1dy °¢ Jib of
di et hyl et
thFor gphgnhgrl ?‘Eddgﬁhﬁ%hgﬁl)oj %Bg?’cléé b@ﬂ%@éﬁ?&“&@%‘/‘ﬂ@b&%@lﬁeﬂz‘{yl)
azabi cycl o%‘?%"i bhigaltieg ﬁ@é@ﬂ with 9 aqegous salium diyadokide a{l@}léfbﬁerafe@l(héen

ﬁg; ﬁ/g _(I)_ :E e/lbasa )I_vliﬁgitfdctedgﬁto%%?&%ﬁw PHEbLniE XGRS Ras MadheRmanaiTke aqueousTHE
Joélum Ey&gomde solution, then water, and then dried over sodium sulfate. This was filtered

20 and the filtrate was treated with a solution of HCI in ether until precipitation ceased. The
crystals were collected by filtration and air dried to yield 0.748 g of (+)-1 -(3,4-
dlchlorophenyl) 3-azabicyclo[3.1.0]hexane hydrochloride as colorless crystals, m.p. 173-173

C, (o) =+64.2°, C = 6.7, MeOH, which was substantially free of the corresponding (-)-

e

eénantiomer.
25
6. EXAMPLE; ACTIVITY COMPARISON OF
(+)-1-(3,4- DICHLOROPHENYL)—3—-
AZABICYCLO[3.1. 0JHEXANE AND (#)-1-(3,4-
DICHLOROPHENYI)-3- AZABICYCLOB 1. OIHEXANE
30 | 6.1. NOREPINEPHRINE TRANSPORTER BINDING ASSAY -

The anti-depressant properties of (+)-1-(3,4-dichlorophenyl)-3-
azabxcyclo[3 1.0lhexane hydrochloride were compared to the antidepressant properties of

{(#)-1-(3,4-dichlorophenyl)-3- -azabicyclo[3.1 O]hexane hydrochlonde usmg a standard
38 norepmephnne transporter binding. assay.

PRUE
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L-Dl - (O BENZOYL) TARTARI C ACID AS A CHIRAL RESOLVING AGENT 5 A 2.68 ¢
(0.0101 nol) sanple of ()-1-(3,4-dichloropheny!)-3- azabi cyﬁlmy’iz 059 hexane
hydr ochl ori de as descri tied in Epstein, et al., J. Med. Chem, 1981 24, pp.
481-490, was dissolved i'n 50 nL of water and th| s solution was made basic
to pH 11 {voWhbdded-ON sodi um hydroxi de sol ution, and the itated free
base was extractéc] into 25 nL 10 of dichl oronet hane. Thi g’@g‘ﬁ%ﬂ)%ﬁ was
dried over sodiumsulfate and filtered. To this filtrate, was added a
solution of 3.70 g (®©1.10AATHRIAGIS AND M soyl)tartaric acid in 25 L
of nethanol, and th’i‘% n%?%%egﬁﬁn%’ﬁﬁdlgg %s%?wgs cr%o g\éc%lr({ %tt ued

The m xture was cool & S one
hour. The ¢gsgabed ig Rasmaneotll, é’@tr@EjPﬁ@’”gacvle’/'g 34523_5 lg(1882)(middrdngsszt at y&tra}" S

whi ch ver e pgihReL. W@ﬁ(lﬁkl)OfTh@f?ééaetBP!;our&%trﬁ' HP]aMHl eRbPRASs: Hip €00l ed i n

an ice bath, .then f1 }21 gi ve colorless crystals, m
185- 187  &dioligayd Was[( -*HSWBH? @M@?D? abog liggnd @{nsent&atleql 3%
—menosal t- Wtﬁefhoh-sgjbmﬁ&&éwmm{ Dl o firal; &@f&ieﬁc%ﬁouxﬂﬁnﬂ pitive\WastrditWerd €J- Wit h

cthyl acer e ieend S, 2R DR o it e a\feagrﬁ e
hydr oxi de sbtained ectorditpan tlvaanethod e Eikatripéns, dboved Revdions @dﬂrcumrﬁw fateso Thi s

e 1 e 1 LR A0Sl MU AL P
filtratignhews Bhereatiewas tenpinated by rapié Vgiuolfn f{ltrytion-onBg glass ﬁber ﬁlters

di chl or Ophﬁl&ibim%lt??r @Yrﬂh@ &'@tek@d&%&@ﬁﬁn@d’ Q{d%m Qfeﬁqg c@ﬁ‘ﬁﬁ OLEd fi%Rder

crystals,

subst ant i af %Cﬁrffaébfhe)fﬂtftr%m%? the ]%f-'éwwgmed )vuh éﬁdlﬁﬁipmhﬂn?@téﬁ sEATPE E:
ACTIVI TY COPARIrEONDm Tdb¥) I belfd, 4- DI CHLOROPHENYL) - 3-

AZABI CYCLJ 3. 1. 0] HEXANE AND ()-1-(3, 4- DI CHLOROPHENYL) - 3- AZABI CYCLO f3 1 O
HEXANE 30 6.1. NOREPI NEPHRI NE TRANSPORTER Bl NDI NG ASSAY The
anti-depgessant propgerl.i ®ESHLTS) - 1- (3, 4-di chl orophenyl ) - 3-
azabi cy |SO[3 1. 0] hexa . . hg ant i depr essant
properties of ()-1-( ] - 0] hexane
hydrochl ori de using a sta noreplnephrlne transport bi ndi ng assay.
14 11 July 2005 il { "o KL

(#)-1-(3,4-dichlorophenyl)-3-azabicyclo{3.1.0Thexane HCl 1.42 x 107
{(+)-1-(3,4-dichlorophenyl)-3-azabicycio[3.1.0]hexane HCl 8.20x 10°®
20

(#)-desmethylimiprimine HC ' ' 1.13x 10°

The data in Table 1 show that (+)-1-(3,4-dichlorophenyl)-3-

azabicyclo[3.1.0Thexane HCI has a significantly greater affinity for the norepinephrine
’s uptake site than does the (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCL.
Successful inhibition of norepinephrine reuptake has been has been associated with the
treatment of one or more of the symptoms of depression (R.J. Baldessarini, Drugs and the
Treatment of Psychiatric Disorders: Depression and Mania, in Goodman & Gilman's The
Pharmacological Basis of Therapeutics 431-459 (9" ed. 1996)). Therefore, (+)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0}hexane or a pharmaceutically acceptable salt thereof will
be significantly more active than (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1 .O]hexane' ora
pharmaceutically acceptable salt thereof for treating of or preventing relapse of depression in
a patient. '

30
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WO 02/ 066427 PCT/ US02/ 00845 6.1.1. MATERI ALS AND IVETHCDS The
nor epi nephrine binding assay was perforned accordi ng to thgqmgk _
described in Raisman et al., Eur. J. Pharmacol. 78:345-351 (19§2) and

Langer et al., Eur. J. 'Phar macol . 72: 423 (1981). The receptor source was
r at forebr‘&pﬁlfﬁﬁémranes; the 5 radioligand was ['H]-ni soxettie26s 85 |
C/mmol) at a final ligand concentration of 1.0 nM the non-specific

e ant L0 g HER6T AHPHAR SR FER BINEEQ Oy o e O

desnet hyl i m pram ne
(+)-1-(3, 4-Dichl oropﬂeermn}de@mmbpmpame{a(}) Q](BQX@BEOM%CW obt ai ned

di t d. '
20 T 1o SEHIDE I AR A pTt LR o O e KRR B BelEl R e G o1, "
for 4 10 hébrk(, #ﬁéhlpmb@mdmm@mye}om h&} kaxahy hydipétdonidrausingafstantizrdt i on ont o

-glass fi beEerBﬂohﬁ]Q{aﬁspo{—t{el{b:ﬁé‘ﬂ@%@s‘é&' vity trapped in the filters was
det ernmi ded and conpared to control values in order to ascertain the

~—int-eracti-ons of the test conpound w th the norepinephrine uptake site. The-

data are reported irﬁﬂ'abIMAirEmipﬂysAmi)lﬁEir}?ODBESULTS TABLE 1:
Nor epi nepbri ne Transporter

n
()-1-(3, 4-di chl or oph 0*%"%3 1“%?&?38[‘%‘5 f%%&%a@ﬁé"fﬂ@s tq theznathogy.
(+) - 1- (3, 4dgcabrdon @bhmagd & aB; dzBhiraycdlobd. Thé ma@esrm%?)%@d Bré & 1,20
Uy 5 (304 ds S osieh1 63 Aoke o regedfy SGhife e b8 Fesforpia ripbranss: e
si gni fi cantadipl Ig?f@af%r[igtfﬁaiﬂpﬁ,m {6r-87 Géﬁmﬂ)e«pllﬂne inel ligand ogricaktertioh b£0.V han
does the (avithedoftssHctit REQRASAY LS aoﬁ@ﬁeup?i(ﬁlﬁk Indi L ?é@%ﬁce'%&ngo%%

Successful jnhihition of norepi nephrin

associ at ed®i RORLY hePnttol watefdhtlesmretyisniprming: &+hil- (ﬁH@@bW&RﬁWIM depr essi on

E)E J. Bal dexabiaydlds.]. d;m@ﬁe Hmﬂwtabebtamwa&m fth?@é%ﬁ%tfﬁix&nﬁe S?Jb‘é% S: f
pressio ni a har.macol ogi cal Basis o

Cepr e orm gl MR s SHRETIRE I B 15 o ) AL S 53

di chl or opweMKyil fBQQZ@ﬂ'on@(tﬂnb{u&sl T} hextoewss teaniphed rasgt@@ﬂcﬂ vmhﬂmﬁl@mﬁpt abl e

salt theregf I Si

O-1-(3, 49‘%1*%%“ e s R ERD o B0 %Mﬁ%d%?ﬂnaneddwm@ut cally

accept abl eSCu| @Mﬂtﬁ@?fé@ﬁnqﬂmanﬂlce@lpm@ todontp! yalessénbrdegta skapieanyf depr essi on

in a patiigRfactich® of &2t dompbihY wAQRe serotonin transporter binding site. The data are

reported in Table 2 below.

20

6.2.2 RESULTS :
TABLE 2: Serotonin Transporter Binding Assay
Compound ﬁ | . Ki
25 (_t)—1—(3,4-dichloropheny1)—3—azabicyélo[?:.1.0}hex"f_me HCI 1.18 x 107
(t+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCIl 5.08x 10°*
(+)-desmethylimipramine HCI ' 2.64 x 107

The data in Table 2 show that (+)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane HCI has a significantly greater affinity for the serotonin uptake site
than does (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0}hexane HCl. Successful inhibition
of serotonin reuptake has been has been associated with the treatment of one or more of the

- symptoms of depression (R.J. Baldessarini, Drug& and the Treatment of Psychiatric |
Disorders: Depression and Mania, in Goodman & Gilman's The Pharmaco[ogzcal Basis of
Therapeutics 431-459 (9™ ed. 1996)) Thereforc (+) I-(3,4- dlchlorophenyl)-3- A
azabicyclo[3.1. O]hexanﬁ or a pharmaceutically acceptable salt thereof will be significantly

30
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WO 02/ 066427 PCTI US02/ 00845 6.2. SEROTONI N TRANSPORTER Bl NDI NG ASSAY The
anti-depressant properties of (+)-1-(3,4-dichlorophenyl)-3-14 July 2005
azabi cycl o[ 3. 1. 0] hexane fydr.ochl ori de were conpared to the anti-depressant
properties of ()-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0] hexane
hydr ochl orwdeznsditg a standard 5 serotonin transporter bi B@’f/ﬂgoz%ﬁﬁé‘y-

or ne

6.2.1. NMATER), ANE. i : 0d} S was per ]
according to It%@lmat ﬁg/@q qgés-gira?lgeg h?ﬁrﬁ%'i %Znﬁl‘%qié)?ﬂé‘lﬁ.ﬁl,&%@ %ﬁgrﬁaﬁggfﬁu.m%xp.
Ther . *242; 38} .therqot fargeeaying alomievgrtiag refgpse of daprassion inja padieat nec. 123: 161- 165

(1986). The recept or T5Rpr&LnMBSentioh is' ok &bﬁ@ﬁrﬁitémmg@ﬂ@q%;th@ iiadi ol i gand
was [ |-|]-Clém%| gﬁnrjam%iﬂl-Szl.O/mmlé V\A@"g a final |igand concentration of
0.7 nM t h&RoHRElEdrslpseddu thesirmalet wiich agg BirndsdasHestpaomof adew asess

ref erence cditpommehtioandd pogérhbotiments thaoire barictiofidlydggivalchyirt Wihmank &8pe of

(+)-1-(3, 4-Bichlar - 3+ ] 1 0] hexane HC1 was obtai ned
betor i ng 18- Ehsiap R ol SRBENELR ohte SLARRRNF piion @ hote Hibinatout

~i-n-50-nM TRiessribed hergia willecomnuppaninttp tha@: skilfelattheantchnd arcnivtek@d tafalR5 C - or -

60 m nut es._wi'll'ﬂ;ﬁtge%ggﬁei&qh Legmnated by rapid vacuumfiltration onto
glass fiber filters.” Radioa tei vity trapped in the filters was determ ned

using liquid scinti ¥4 a4mbas of plerencspbavebesn gitedy thsgnies disslasors pHivhiviabnees i n
order to asas®ipd@hid BE¥in HyveRfarti ons of test conpound with the serotonin
transporter binding site. The data are 20 reported in Table 2 below. 6.2.2
RESULTS TABLE 2: Serotonin Transporter Binding Assay Conpound Ki 25
()-1-(3,4-dichl orophenyl)-3-azabi cyclo[3. 1.0]hexane HClI 1.18 x 10"
(+)-1-(3, 4-di chl orophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane HCI 5.08 x 10-8
()-desmethylim pramne HCl 2.64 x 10-8 The data in Table 2 show that
(+)-1-(3, 4-dichlorophenyl)-3 30 azabicycl o[ 3. 1. 0] hexane HCl has a
significantly greater affinity for the serotonin uptake site than does
()-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane HClI. Successful
inhibitign of serotonin reuptake has been has been associated with the
treatment of one or nore of the synptons of depression (R J. Bal dessarini,
Drugs and the Treatnent of Psychiatric D sorders: Depression and Mania, in
Goodman & G Il man 's The Pharmacol ogi cal Basis of 35 Therapeutics 431-459
(9th ed. 1996)). O Therefore; + -r-(3 4-dichloroPhen Yt)-3

azabi cycl o[ 3. 1. 0] hexane or a pharnaceutically acceptable salt thereof wll
be significantly -16

20
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11 July 2005 WO 02/066427 PCTI USO2/ 00845 nore active than
()-1-(3,4-di chl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane or a phqg@@qgmglcal
salt thereof for treating of or preventing rel apse of depression in a
patient. The present invention is not to be limted in scope by the
specific withixdicewents di scl osed in the exanpl es which aredgﬂggﬁ%g

i I'Tustrati owsa@Qf cRidi&saspects of the invention and any e I men that
are functionally equivalent are within the scope of 5 this invention.

| ndeed, various nodifications of the invention in addition to those shown

and descrl bed herein, WI I |(+}3?-@334©1a1ma15}%ﬂ§1€ gglzgglgysc PE Iﬁ&gnel& the art and

are |ntende to fatL23 1 LD ge Sco fgl, he appende ®A nurber of
ref er ences pnﬁ%acﬁ'é Xﬁf@am lersalt bieph sach bemesubstardially frampEits cormesponding

i ncor por at de)-trengémeby reference. 10 15 20 25 30 35 -17 11 July 2005
WO 02/ 066427 PCT/ US02/00845 '... Wiat is claimed is: 1.

(+)-1-(334-Dichl orophenyl)-3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
--accept-abl e-sal t ther dof .- é‘b)ch(%Dit@lcmmsnﬁhBiaaiﬁiwcfd{ke OfHfexirfeSor@or r espondi ng

(-)-enanti @Hﬁ&nae@ut?call&ﬂcek:t‘aﬁlgsﬁf@r b e Lt 30RLSUSHSE A Gbhexane o

a pharmaceutic accept 1ng Aig no
mor e than Xg al?’)glorWFWf@f“gt(hbemeondl ng (-)-enanti orrer 10 3.

(+)-1-(3, 4-Di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptabl e salt theregof a rding.to claiml1, having no nore than about 1%
w w of tige correspondi ng gﬁolé 4;&%‘(4‘]85%1‘6“3’4)3%%’@&3-%-Pﬁhﬁx%@@pﬂi sing an

ef fective ahvmatewicallyyectptplde dalt thereof according to claim 1, having no more than about 1%

w/w of the corresponding (-)-enantiomer.

4, A composition comprising an effective amount of (+)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof,

15
each being substantially free of its corresponding (~)-enantiomer.

5. The composition according to claim 4, further comprising a
pharmaceutically acceptable carrier or vehicle.

20
6. The composition according to claim 4, further comprising another

therapeutic agent.

7. The composition accordmU to claim 6, wherein the other therapeutic

25 agent is an anti-depressant agent,

8. The composition accordmg to claim 6, wherein the other therapeutic
agent is an anxiolytic agent.

9. The composmon according to claim 6, wherein the other therapeutw
agent is an anti-psychotic drug.

30

16. - The composition’ accordmg to claim 6, wherein the other therapeutic
: agent 1s an anti-obesity drug.

35 ' - R TR
“11. The composition according to claim 7, wherein the anti-depressant

- agent is selected from the group consisting of amitriptyline, clomipramine, doxepine,
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15 di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptabl e salt thereof, each being substantially free of {4t g,y 2005
corresponding (-)- enantioner. t 5. The conposi tion. according to claim 4,
further conprising a pharmaceutically acceptable ¢arrier or vehicle. 20 6.
The cBRPBYr¢426n according to claim4, further conpriSpogRo0sdies

t her apelll{ﬁrlaﬁlll&gMLprﬁnlnghm&@m9$$an@6Qﬁﬁﬁbﬁﬂ]et H’or@rlxﬁtt/mcﬁ’ r(yl_\!'ﬂ%;lﬁ!en t het
e COWpOSI i on

ot her LAREWLL S agent essant age

accor ch& e Iu‘éoxn% g, é’?“én“e ?%mhgfhvﬁ‘g? S BERIPPIED. Hd@AAoPS an anxi ol yti c
agent ffaSGd@le mebowpmmyﬂqypmmcandsm@hm claim 6, wherein the other
‘therapeutic agent is an anti-psychotic drug. 10. The conposition according
to claim®6, wherein the other therapeutic agent is an anti-obesity drug.

35 11. The conpdsiti dicae@epdileryageerdingiomlaim fvdresiim tichexariytic depriessant

agent sbl&c@alﬁ@ﬁme g&r@raohml TSTUR &S h SdHlEiaQdpodlie L b RS 4 AE, ¢l om pram ne,
doxep| 02/ 066427 PCI/ U§02/ 0084 m pr an ne,

Jul
trim proe{%? ﬁ’éte é % aZGH@g P&, OXAHGBAG: PTIFTRIM. AR PYIPBIOPE ne,

protripyline, I fluoxetine, fluvoxam ne, paroxetine, setraline,

venl af axi ne, bu rop| f 0 heuel zi ne, tranyl cyprom ne
and sel e?I | i ne. H %EC&% t(? ?C(‘):ﬁ[dté&aérgﬁ PO 28 U RYHEOLE Anithe

anxi oA tedferm tlilasgroged;c@g:pg@g @f(dﬁw@rmmgmw mmMzmb bag’lﬂf: dlopHazed, am
chl or d&@@ﬁ&ﬂﬁig@ma&h@nﬁﬁgﬁﬂnecb ﬁ%{%&ﬁ%emﬁgloﬁl&gﬂ@]ch Afgpam |orazepam

oxaze amhw% aze pam and buspirone. osl n according to
cl ai é‘?éi‘?f‘af"ﬁ‘é @W“ﬁ%‘y(ﬂ’ié@@é elinglops, %@P@é%@ddmmnddne gr oup

consi sting of chlorpromazi ne, nesoridazine besylate, thioridazine,

acet ophenazi ne rrgl ea g fl u%henam n; perp henazi ne, trifl uoperazine,

chl or prot hi xene, ¢ FIRRHIORACGRAeda © aH&I‘Qp‘éF‘?fE’GI‘hC PRIXABFSHE drygol i ndone,
pi rmzlSd;elcca:dd'rorrm Em@rmqbomesmtirég o%&ﬂm&md&xfmmméwimd&n@ ai m 10,

et bbbl Ao ARE Aol armipe AR ECL R0 ARAE, ARG, "9 O

fenfl uranj ne, uram née
- enzphetamine, phendimetrazine, phenmetrazme dxethylproplon mazindol and

phenylpropanolamine.

15. A use of an effective amount of (+)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0]
hexane or a pharm_aceuticaily acceptable salt thereof, each being substantially free of its
corresponding (-)-enantiomer in the manufacture of a medicament for treating of or preventing

relapse of depression in a patientin need of such treatment or prevention.

16. The use according to claim 15, wherein the (+)-1- (3,4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane or pharmaceutically acceptable sait thereof has no more than about 2%
wiw of the corresponding (-)-enantiomer.

17. The use according to claim 15, wherein the (+)-1- (3,4-dichlorophenyl)-3-
azabicyclo [3.1 .0] hexane or pharmaceutically acceptable salt thereof has no more than aboutt %
wiw of the corresponding (-}-enantiomer.

18. The use of claim 15, wherein the depression is Sétected from the group consisting
of endogenous depression, unipolar depression, retarded depression, agitated depression,
bipolar depression, post-partum depression, depression with anxiety, depression with
obsessivéness, depression with a'n iliness causing seizures, dysthymia, seasonal affective

~disorder, diurnal mood variations, depression associated with enopause, depréssion associated
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bupropi on, fluoxetine, phenterm ne, anphetam ne, nethanphetan ne,
dextroanphetanine, benzphetanine, phendinetrazine, phennet{agi s

di et hyl propi on, mazi ndol and phenyl propanol anm ne, 15. A use of an
effective anount of (+)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0]
hexane or a pharmaceutically acceptable salt thereof, each being :
substantially free of its corresponding (-)-enantioner in the manufacture
of a nmedicanment for treating of or preventing relapse of depression in a
patientin need of such treatnment or prevention. 16. The use according to
claim ' +)-1- 4-di.chl or oph | )-3- azahicyclo [3.1.0]

hex ane“l’@qr m\éﬁgélﬁ%]gse%tg ?%ré?. %/nlaggé‘g%‘te%mt@alg%ot? af]ﬁg}é%%?s'%issﬁ@aﬁé Iwétgt han about
2% w $hstenesabuser r espondi ng (-)-enantioner. 17. The use according to claim
15, wherein the (+)-1- (3, 4-dichlorophenyl)-3- azabicyclo [3.1.01 hexane or

-phar rraceutigsﬂl | y_acceptable salt thereof has no nore than aboutl % ww of

the correspbhdi n'§ Y5e ¥ieiaipi1Bnherein the depeesaige isgrelestedifiombe orproensistine

~depr esdfiendogenosedepedseidnf dridldr ep@EOHOH rearas abprBior0 hgigRdnaphadsndepression,

uni pol g r ion, retarded depression, agitated depression, Dbipolar
depr es@?‘“é%?"%g%?‘?%é’? t *cPr%”HEb‘feé’éeéF'ﬁﬂ-, CHED PR E’ﬂ'& H“WWW‘EBE%Q?'@? With depr essi on
with diseesiveness) deessitmpritesi inesyicadsinarselzliies a8sthg Mits sedboR &l AIERS,

dyst hyJni S ; LV Lsorder. .. di npod variations, .

ot oo dider: @A Moo B ook B B el I RnoBRRS, MO0 Wocireq)
2005 “ifhRedieilpegs. denrersios, assraiptesswitioaicetob ool demrdssiin dssadigtetivith and

depr essbstan@ssasé.ated with substance abuse. 19. The use of claim 16,
wherein the depression is selected fromthe group consisting of endogenous
depressi on, unipol ar depression, retarded depression, agitated depression,

3i pol ar_ demo_essiTmbuqmﬂ_braprant,umed@pd ﬂ@&@b@@sio@?%@%@@b;ﬁlﬂm%é Brodp6bRising

epre sessi venes epressi gn an il | ness causing

sei zu?’zgﬁ&gy\éﬁ%yd g, 'St &Pﬁ’gﬁr a%ﬁr?%spot”i’ { arg‘f‘ﬁ @A?PF‘EF@P,W WigisdHderrassianvar i ati ons,
depr ed¥tolat dagressiémn pedt-paittin depreepion siepredeqr wlishrodetg sispessbedith W t h nedi cal
i1l neghged s > i ] depressign.associated with
Ssubst an(S:% glgﬁugsg'. a%ﬁ%ﬁgﬁﬂa%h%g‘lp ggq{xgﬂsﬁb%%?%’\%eﬁgg Hmltahséeaég?ﬁ 3&‘5‘5% i's

sel ectdSrder.SiHne3 @rage yarationn sieptessign assbcigied with maropalsper dapséssion assigEdddar

depr esmﬂ?%wr qt ﬁr deg degr_ ession, agitated depression, - bipolar depression,
post - part U g3 INges AeRIes YT 7ssestas Wi isobahanddppregsion assoristedwiithh

obsesssubstagssabudepr ession with an illness causing seizures, dysthym a,

~seasonal affective- disorder, diurnal nood variations, depression

associ ated wth nenopause, depression associated wth nmedical illness,
depr essi on @ksoch Heeef anieffacivie@oivaht of &l - (& praistBoropheagiy-ocizalbig@iofs tn)

hexane or a pharmaceutically acceptable salt thereof, each being substantially free of its
corresponding (-)-enantiomer in the manufacture of medicament for treating of or preventing

refapse of an anxiety disorder in a patient in need of such treatment or prevention.

22 The use according to claim 21, wherein the (+)-1- (3,4-dichlorophenyl)-3-

azabicyclo [3.1.0] hexane or pharmaceutically acceptable salt thereof has no more than about 2%
wiw of the corresponding (-)-enantiomer.

23. The use according to claim 21, wherein the (+)-1- (3,4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane or pharmaceutically acceptable salt thereof has no more than about1 %
wiw of the corresponding (-}-enantiomer. B |

24. The use of claim 21, wherein the énxiety disorder is selected from the group
-consisting of Panic Disorder, Panic Attack, Agoraphobia, Generalized Anxiety Disorder; -«

_Obsessive—Compulsive Disorders, Phobic Disorders and -Poét-—Traumatic; Stress Disorders.
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--OPSessi ve-

subst ance abuse. 21. A use of an effectlve amount -of (+) 1 (3,
4-di chl or ophenyl ) -3-azabi cyclo [3.1.0] hexaneor a phar macaujmyc@dy
acceptabl e salt thereof,. each being substantially free of its
corresponding (-)-enantioner in the manufacture of mnedi canent for treating
of or prewesmting relapse of an anxiety disorder in aRalisish need of
such treat rrent or ‘prevention. 22. The use according to claim?21, wherein

th 1- hI bi I 0] h

e et 1 €81 1 SRR b h e B el B eb e w w of
the corcpesigioadt npi Disordna RanioAtack, A@oraaﬂmua,nsena@mamnmgtyt o claim 21,

wher ei 'B)lsﬁoﬂﬁer(d't)segswe(—éor%plg ihR I‘BQEGBP{A& [?fﬁorgér%%lng ¥’C%tO|E %%élhg%gﬁ%axane or

phar maceuti cal |y accepta e sa t hereo as no 'mor Yo W w of
t he cor@%&%dl ng (-)-enanti orrer. 24. The use of claim 21, wherein the
anxiety disorder is selected fromthe group consisting of Panic D sorder,
Pani c Atta(éé Ag_ aphobl a, CGeneralized Anxiety Disorder;

fpul ?/é‘sﬁ)logﬁ?‘a]e%?’sWh‘?’ﬁ@ﬁi’%a'ﬁ'%ﬁ'a‘@ﬁ@f inpeieedionTihamen ¢ Stress -

Di sor deorsisting Qf(Pa‘h]c DlEld)MerZQQrﬁc ARARERIatdpHIGH, Q&ﬁ@élﬁ@gkaxagﬁ The use of claim

22, wherej der |s ) roup consi sting of
Pani ¢ gsoc{éagb%e%am %EL? OSSP IR %ﬁe@sorg%[ﬁgpéﬂ: YRAHE S{GSDI sor der ,
Cbsessﬁﬁ@fd@tﬁ“rpul sive D sorders Phobi ¢ Di sorders and Post Traumatic Stress
Di sorders. 26. The use of claim 23, wherein the anxiety disorder is

sel ected from the group consisting of Panic Disorder, Panic Attack,
Agor aphobi a2/-Gen®ue PhLasteliesiieampunf efdt)det34-dotersphany!)Gearpbibsiofa. 10 sor der s,

Phobi Ch&aﬁ@bd@bﬁarﬁu@detﬁ@& ‘a-Eé éa@tﬂ% E&SSachPefg: e of an
ef fective anmount of Fy |chI orro hecnyle Bsqggzt 'agyﬁ d%fk{% 1. 0]

hex anecoor?esﬁorﬁwgr(f’?ﬁe@ ”leéil'r\ '§7e 5@8%6%{'& o asf%ﬁcbcam?ét« f@bfﬂeat'éaéhof pesvagting
subst arelapa¢ biarf eatieg disoidesin aguatiéreis pead bigick trhatfRaNdripdRAtidgnN t he manufacture
of a nedicanment for treating of or preventing relapse of an eating

di sorder in a patientin need of such treatnment or prevention. 28. The use
accordi ng t#-cl allia 29¢ agowling tn clame 2], Wheisin ha, (4> (3 Aldh@pdpdami) 3-3-
azabicyclo [3. 1.01 hexane or pharnmaceutically acceptable salt thereof has
no' nor eazebigyelalBdal hg%ne\mwh@fmacmcaiwracemmﬂjisavghéreqf-f@nanmioosmhan ab@ut 2¥he use

accor d'vwgl&%e@oﬁ’bgﬂo%amg‘(‘@@ﬁﬂtlﬂmfehe (+)-1- (3, 4-dichlorophenyl)-3-
azabicyclo [3.1.0] hexane or pharmaceutically acceptable salt thereof has

no nore than aboutl % ww of the corresponding (-)-enantioner.
29. The use according to claim 27, wherein the (+)-1- (3,4-dichlorophenyl)-3-

azabicyclo [3.1.0] hexane or pharmaceutically acceptablé salt thereof has no more than about1 %

w/w of the corresponding (-)-enantiomer.

30. The use of claim 27, wherein the eating disorder is selected from the group
consisting of Anorexia Nervosa, Binge-Eating Disorder, Bulimia Nervosa Nonpurging Type and

Bulimia Nervosa-Purging Type.

31. The use of claim 28, wherein the eating disorder is selected from the group
consisting of Anorexia Nervosa, Binge-Eating Disorder; Bulimia Nervosa Nonpurging Type and
Bulimia Nervosa-Purging Type.

32, The use of claim 29, wherein the eating disorder is selected from the group
consisting of Anorexia Nervosa, Binge-Eating Disorder, Bullmla Nervosa Nonpurging Type and
~ Bulimia Nervosa-Purging Type.
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30. The use of claim27, wherein the eating disorder is selected fromthe
group consisting of Anorexia Nervosa, Binge-Edting Di sorde,rq,Juﬁuidggi a
Nervosa Nonpurgi ng Type and Bulim a Nervosa-Purging Type. 31. 'The use of -
claim 28, wherein the eating disorder is selected fromthe group

consi swog/aats2Anor exi a Nervosa, Binge-Eating D sor der ‘Brﬁ m a Nervosa
Nonpur ging Type and Bulim a Nervosa-Purgi ng Type. F0LYWsET ¢l ai m 29,
wherein the eating disorder is selected fromthe group consi sting of

Anor exi a Nervdsa, BlseydaEaffecige Dnsantdé(+)-1B(H, 4-di ﬁbﬁoﬂ&ﬁme@ﬁaaﬁ&b’@!drogs ﬁlg£Type
and Bul hgxhge dey Bhing, 2005

PCT/ US02/ 00845 3%9'%35%@%3' Godsh %?’ ee%at%h/%‘}%fﬂ%a% begg St'bs)Y\QTa"y free s

(3, 4- di HTGPRABABA () ?“%2@5"@9@?*@9[@ o1pEYenting xelerseof a aripEmancantizehdecal | y
accept al:d:sz)rcmhrta bm@hﬁﬁheeﬁcﬁ%hctﬂ%dﬂﬂerﬁ@§Fe%‘r‘itloﬁ| ly free of its

correspondi ng 1%nantl oner f of treating of or preventing rel apse of a
urinary i ncontl nend& USEiASEYHAY 19 HRiR Haphersin th?l(”r)lée@ ‘oficlierennenybad: ment or

~-prevent iaAbICRI [3 T hesee acorarndadgtically abaiptabR3salt Weshas hdgofethad about 2%
(3, 4-di W%%WBQS:‘?%J@)) ?gﬁ é%lnﬁé/n(‘ﬂ o [3.1.01 hexane or pharmaceutically

acceptable salt t as no nore than about 2% w w of t he correspondi ng
(-)-enantiomer. 35. The use according to claim33, wherein the (+)-1-

(3, 4-di ohl or aphenyhi - 2s AZARNEKdinls3. dndinREXANS. AL AARLARESYL Lcal | ¥

accept abl 83 !ptS ? has no nore than a rrespondl ng
(-) - enaRfTOREP [3-38] hef‘ﬁﬁe fisbagraceptigafy ageriahierselt merdméhaﬂmmmpge tharc emtut nwNCce
di sor demw/w sf the keredspenhdiigenh@ngroup consi sting of Urge I ncontinence;

Stress | ncontinence, Overflow I ncontinence, Functional |ncontinence,

Neur ogenl c Incontinence and Post-Prostatectony |ncontinence. '37. The use
of cl ai m 34, 3&her éha ushef daiinrdadr whérainans irt@ARCIACANBSHCE Rlsoider BeRete8 ol OM

(he 01 oWR a0l SRS REOR DRy o LT LIGCE, TOVET ow

| nconti pence, Functiona I Nence

Post - Pr %’fcélf"é%f"t‘iﬁ‘gﬂn?ﬂ%N?Wﬁé%@nCOfBIBeRCErdeFSBt—BlfostatemomyBS wherein the

ur i nar yincotizBhdenence di sorder is selected from the group consisting of
Urge I ncontinence, Stress Incontinence, Overflow Incontinence, Functional

|2 gc onti nence g7 NeurRgqaL & LARCH L AERFENQ NP REsHEROTL H LR Weeldle At ence.

the group consisting of Urge Incontinence, Stress Incontinence, Overflow Incontinence,
Functional Incontinence, Neurogenic Incontinence and Post-Prostatectomy
Incontinence. '

38. The use of claim 35, wherein the urinary incontinence disorder is selected from
the group consisting of Urge Incontinence, Stress Incontinence, Overflow Incontinence,
Functional incontinence, Neurogenic Incontinence and Post-Prostatectomy
Incontinence.
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