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Attention deficit disorder is a learning disorder involving developmentally
inappropriate inattention with or without hyperactivity. The primary signs of attention
deficit disorder are a patient’s inattention and impulsivity. Inappropriate inattention causes
increased rates of activity or reluctance to participate or respond. A patient suffering from
attention deficit disorder exhibits a consistent pattern of inattention and/or
hyperactivity-impulsivity that is more frequent and severe than is typically observed in
individuals at a comparable level of development. (See, e.g., U.S. Patent No. 6,121,261 to
Glatt et al.).

Patients having Parkinson’s disease display jittery movements of the limbs,
head, and jaw. Parkinson’s disease is associated with bradykinesia, rigidity and falling
(Stacy et al., 1996, Am. Fam. Phys. 53:1281-1287). The movement disturbances observed
in Parkinson’s disease patients result from degeneration of dopamine neurons, loss of nerve

terminals, and dopamine deficiency. It is hypothesized that the cause of the degeneration of



t he dopam ne neurons results from apoptosis resulting fromincreased | evels
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of the pnﬂdﬂl@lﬂpﬁfaté obswey 18Ymnintthergensfal pompatéss |I0epxes@ta>|nam:}neaqmiz}eMys have
been Ii nlf gl | easur see%el n% beeh?%i 8’ ] g stratﬁ | es to. |ncr ease
synapt i c "Conet tgflf SRARTRAH SRR deSS 5F SRUCBEAURN BESIRSTG e pr essant
t her aﬂiOeSv.on(yS@taﬁog, a,ndB'e]Aqiepieaatein (BdarrisaQOPrin&iples of Inté*hal Mediolne 2490-
405: 365- t o€ eferred t di ti.on . of increased
ody wer aht" Gae 4 gt alee L OL TP, BitrEi e Palt pebdl FpieieeBas ol vi dec
into thr a&hghmgmsom(uh) hyﬂa:ﬁsamﬁi; ahoredﬁ;:welghelofss; otlereatingk decrsuedn egggr ugs t hat
interferg with a radr.ene ece
er ot ont Revetsah IBRE: BFsHPRETD Siekmel iR anARER S G T SodTEmBe 688, o)
t hose t hahd emivsiaSendivhabi fasms @y 4s3)0% b/, bfidépressed erldddiidiedigplggnesi s
or degss e%&l%lda%ehavior. R.J. Baldessarini, Drugs and the Treatment of Psychiatric Disorders:
Depression and Mania, in Goodman and Gilman's The Pharmacological Basis of
Therapeutics 431 (9™ ed. 1996). Anhedonia is one of the principal (core) symptoms of
depression. Dopamine pathways have been linked to pleasure seeking behaviors, and
strategies to increase synaptic concentrations of dopamine have been proposed as
30 antidepressant therapies. (See e.g., D’Aquila et al., 2000, Eur. J. Pharmacol. 405:365-373).
Obesity is commonly referred to as a condition of increased body weight due
to excessive fat. Drugs to treat obesity can be divided into three groups: (1) those that
decrease food intake, such as drugs that interfere with monoamine receptors, such as
noradrenergic receptors, serotonin receptors, dopamine receptors, and histamine receptors;

35 (2) those that increase metabolism; and (3) those that increase thermogenesis or decrease fat
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to Nestler et. a| . Certain pharmaceutical agents have been administered for treating addiction.
25 U.S. Patent No. 5,556,838 to Mayer et al. discloses the use of nontoxic NMDA-blocking
agents co-administered with an addictive substance to prevent the development of tolerance
or withdrawal symptoms. U.S. Patent No. 5,574,052 to Rose et al. discloses co-
administration of an addictive substance with an antagonist to partially block the
pharmacological effects of the substance. U.S. Patent No. 5,075,341 to Mendelson et al.
30 discloses the use of a mixed opiate agonist/antagonist to treat cocaine and opiate addiction.
U.S. Patent No. 5,232,934 to Downs discloses administration of 3-phenoxypyridine to treat
addiction. U.S. Patent Nos. 5,039,680 and 5,198,459 to Imperato et al. disclose using a
serotonin antagonist to treat chemical addiction. U.S. Patent No. 5,556,837 to Nestler et. al.
discloses infusing BDNF or NT-4 growth factors to inhibit or reverse neurological adaptive

35 changes that correlate with behavioral changes in an addicted individual. U.S. Pat. No.
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dependencies.
Administration of a racemic, i.e., 50:50, mixture of the (+)- and the
(-)-enantiomer of any drug, for example (+)-1-(3,4-dichlorophenyl)-3-

25 azabicyclo[3.1.0Jhexane, to a patient can be disadvantageous. First, the racemic mixture
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.

30 Accordingly, there is a clear need in the art for an enantiomer, the
enantiomer being preferably substantially free of the corresponding opposite enantiomer,
which would overcome one or both of the aforementioned disadvantages.

Citation of identification of any reference in Section 2 of this application is
not to be construed as an admission that such reference is prior art to the present

35 application.
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cor r esporgiyadinien, (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically

25 acceptable salt thereof substantially free of its corresponding (+)- enantiomer is used to treat

or prevent a disorder alleviated by selectively inhibiting dopamine uptake. Use according to
this preferred embodiment, surprisingly and advantageously does not block norepinephrine
or serotonin transport, in particular, norepinephrine or serotonin uptake. It has unexpectedly
been discovered that use of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a

30 pharmaceutically acceptable salt thereof substantially free of its corresponding (+)
enantiomer to treat or prevent a disorder alleviated by inhibiting dopamine uptake avoids
side effects such as cardiovascular effects, sleep interruption, hypertension or sexual

dysfunction associated with norepinephrine or serotonin uptake inhibitors.
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enantionmer to treat or prevent a disorder alleviated by inhibiting dopam ne
upt ake avoids side effects such as cardi ovascul ar effects, sleep

i nt errupt wangs/ohypert ensi on or sexual dysfunction associ atrd/vgorhss70

nor epi nephrine or serotonin uptake inhibitors. 35 -5 WD 03/017927

PCT/ US02/ 25870 In still another enbodi ment, the invention provides a
rethod 1or obtal il gy diokid Iadibelll S ORDENDBEAbhEN SOl i gxane
substantially free orits correspondi’ng HEeant oner, conprising the
st eps of )-1{@y¢-pelsdsiophery s dlazaticyria)B. 1 ihaxnagea sitstastialénirecaofdts(Qonesgoddmes

di chl orophenyl ) - 3- azabi ¢ .hexane over a chiral polysaccharide
stati onafg'ep%%%%é?rbg&%%%ﬁ%@kgt F(rglgt fraction contai ni ngp Y

(-)-1-(3, 4-di chl or éhenyhssing-ahisionyadlan o8gabicd et and(+)-1la(M-. (b) passing

the figst.fractio ver. th i ral I c bl i ; o]
orovi e SiebloRGAM 3Prol oL MendR ctpPEEIE bR Rb AR 183G b
azabi cycbojviela ffshfrxcive coutagtingi(-)-dH(B y-dickderophenyl 53 -ezahigspdhdiOjgexane;
(+)-enantionmer. In still another enbodi nent, the invention provides a

met hod f &P obt ai ni ng (-)-1-(3,4-dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane
substantially free(Wf i psssiogrthefipdiiciction over theshaml palysacchacdeptatisiang t he
steps of ., (a) passing a solution of.an orgaRi,c,. d,()-1-(3,4 15

di chl or OBH%&);? 3! aezaglsoelC @&gﬁ%ﬁt@? 10 Bﬁahné%ﬁigggérdl‘ghg%%%@g%l ysacchari de

st at i dfamnyabidyaké3.i O]hqranysubstaatiiliy Se¢e §frigscoimespondimgdi remegtiomer. A
(-)-1-(3,4-dichlor | )~ 3- azahi l.o[ 3. ne., ting
the first fraction %ﬁg%%‘%t/?%é%‘;‘”?bs% utgé mé’%f&t(?%ngﬁ)é glggss? ﬁn(ﬁmé)dggﬁnﬁﬁl%n%of an
organi ¢ ¢)ue(dt4-dichlordphenydy3chzebioyado[3d .QJhexamke sulptdnyigHy frhapf decateapdroimeg v
phase to provide a second fraction.containing (-)-1-(3,4 20

di chl or oéﬁ);‘?{wgﬁ’%?‘a%%%?‘&g% é}%;f&ﬂfg hexane substantially free of its
correspondi ng (+) - (&nantphssiey a solteompofenenganinseerttiand (Hal-k4under st ood nor e

fully hy reference t,o. the d } escri pt. : i re

| nt endad S SREREIDTIHBR PR DR e b i R B AT D ma e f
DETAI LEDpDESGR! fiEL Ghttion chinfinihlyENTHGN-di¢hlbropdbEmING Rr i cldid. 1tGherane;
"substantially free of its correspondi +) - e i [ s 30

cont ai ni ng no nor e%?)han C%C(f&ﬁa%% va@ﬁ%;ﬁcﬁ%ﬁ Eooé}s‘énléég%dnuge’ +) - enant i oner,
preferably no nor éc)t hapassirgid s?@tiond af anforgdrec eloent asp thedesidud eyer ewhmali oner ,

fore pr efp%[y%?c'cﬁar?& sqglro%ary phase to provide a second fraction containing (-)-1-(3,4-

20 dichlorophenyl)-3-azabicyclo[3.1.0]hexane substantially free of its corresponding (+)-

enantiomer.

The present invention may be understood more fully by reference to the
detailed description and examples, which are intended to exemplify non-limiting

25 embodiments of the invention.

4. DETAILED DESCRIPTION OF THE INVENTION
4.1. DEFINITIONS

The term "substantially free of its corresponding (+)-enantiomer" means

30 containing no more than about 5% w/w of the corresponding (+)-enantiomer, preferably no
more than about 2% w/w of the corresponding (+)-enantiomer, more preferably no more
than about 1% w/w of the corresponding (+)-enantiomer.

The term "corresponding (+)-enantiomer" when used in connection with (-)-
1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane or a pharmaceutically acceptable salt
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t han about 1% w w of the corresponding (+)-enantioner. The term
"correspondi ng (+)-enantioner” when used in connection with (-)-
1- (3, 4- di wiolrmophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane or a phameaoeorssad | y
acceptable salt 35 -6 WD 03/017927 PCT/ US02/ 25870 thereof neans
"(+)-1-(3, 4-di chl orophenyl) - 3- azabicyclo[3 1 O]hexane" or a
pharmaceutical ly ag tabl e salt thereof | Is an ani mal,
i ncl udi néher‘fﬂ? me3ge (I"'gﬂﬂ@é‘d‘g{;}blor%l?e%)ﬂ} Prﬁ‘lza@%ﬂ’f’ éléﬁa?xanﬁo%y, hor_se sheep,
pi g, Ch::i ?)Kﬁﬁlacéﬁtfcléﬂy?cdéﬁ%rle,saﬁ@iaredTOg1 rrguse rat, frabg:t aﬂd gui n$ﬁ 5
pig, and is nore prefera nd nost efera a human. e
phrase " phar maceut it D3fignts {‘é’é‘pﬁ"é‘BP]el@%‘dmg’ Jut ‘E@@&“Wé‘rtéa 7 qnimal ugh p Py rred
froman %?drﬂieﬁ%rstehﬂlebﬁﬁil% cHickéﬁ)g@ﬂkeﬁrc{h n, &, dog) mbude3rA1db6ihla0a grAeaYy! ) - 3-
s inclu

azabicycl 9[3.1 Ohexane referred sal n but not Iinmted, to
sul f at’, pea,@%tsemora@é?a&aéyara @nd apshpieEEablyabHnge, i odi de, nitrate,

sul fate, bisulfateThp Bﬁﬁ@@%ﬁm@&hﬁc&@%@é}ﬂ&ﬁe sal@® ak 894 Mélhﬂﬁa 8alt REBEAL €,
| actate, salicylate, citrate, acid citrate, tartrate, eate t annat e,

pant ot herfomean #id and thgbasic guragen grap of (IohGat- QIChWé‘PR@&P@) genti si nate,

f umar at e a7 4% Rl D]hexdhél CRERMRH BaltSRE Rt Bot [RIEOBIE sulRROZABKE acetate,
gl utamat e, net hanesul fonat e, et hanesul fonate, benzenesul fonat e,

p- t ol uen®Xalpteopiiprde. RrRmideipdide. iratg, sulfpte; bisykfateynhoprhats, acid phasRhatsxy - 3--
napht hoatghicosiahtk, Sacet%ﬁ ‘Pac?ateﬁ sdlichtdtd citrded, GEldRERERNale; tea®ZABhSXCL O
[3.1.0] HEXANE (-).-1-(3,4-djchl'orophenyl)- 3-azabi cycl o[ 3. 1. 0] hexane,

pref erab Ipﬁmpﬂ‘éfla%db"saf%?’ i aé‘quWtF’rSé‘émBT-tesl paleais, gulyBaE; fnaraty. diconaiconer, can
be obt ai naRafdne) {atdhatate FofAnaA6, tinebHtOrMRAAME! hednidkaltbess @ledulfShh@xane

usi ng chiral chromatographi c_nmethods, such as _hi gh-perfornmance [iquid
chr omat odeBashgsy fopgie.@-jolygnesplionat; gxgi)maéno @fe rlalblﬂiﬁﬂaﬁ?qeall’ls' 2-Bydrgwyr3-
(+) - 1- ( 3. dpthedépsarhenyl ) - 3- azabi cycl 0[3 1. 0] hexane i s obtainabl e using
met hods disclosed in U S. Patent No. 4,435,419 to Epstein et al. In a
pr ef erPed enmbodi ment, (-)-1-(3,4-dichlorophenyl)-3 25 :

azabi cycl o[ 3. 1. 0] hqxzane(l)sl GY-BICEL OROEFENYY.)3-s0l ution of an organic
eluent and ()-1- (3, 4- dm[@g@mlﬁ)l-@mgycl o[ 3. 1. 0] hexane over a
chiral polysaccharide stationary phase referably, the polysaccharide is
starch or a starch et g\/@mcmrop@éﬂﬁma&@%wm 18)3%@@ 1}5(@% r§519Eﬂa9nary phase
Is within a chiral HPL ,..for exanple AD tcol umm

manuf act SPesRmRllpgece of itaeriTespRRARE| Aengntamer| eas be dotamsddiemd)-Té3Anol ogi es,
Inc., 20 dichlorophenyl)-3-azabicyclo[3.1.0]hexane using chiral chromatographic methods, such as

high-performance liquid chromatography ("HPLC") with a suitable, preferably chiral,
column. (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane is obtainable using methods
disclosed in U.S. Patent No. 4,435,419 to Epstein et al.

In a preferred embodiment, (-)-1-(3,4-dichlorophenyl)-3-

25 azabicyclo[3.1.0]hexane is obtained by passing a solution of an organic eluent and (+)-1-
(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane over a chiral polysaccharide stationary
phase. Preferably, the polysaccharide is starch or a starch derivative. Advantageously, the
chiral stationary phase is within a chiral HPLC column, for example, a CHIRALPAK AD
column manufactured by Daicel and commercially available from Chiral Technologies, Inc.,

30 Exton, Pennsylvania, more preferably a 1 cm x 25 cm CHIRALPAK AD HPLC column.
The preferred eluent is a hydrocarbon solvent adjusted in polarity with a miscible polar
organic solvent. Preferably, the organic eluent contains a non-polar, hydrocarbon solvent
present in about 95% to about 99.5% (volume/volume) and a polar organic solvent present
in about 5 to about 0.5% (volume/volume). In a preferred embodiment, the hydrocarbon

35 solvent is hexane and the miscible polar organic solvent is isopropylamine.
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30 Exton, Pennsylvania, nore preferably a 1 cmx 25 cm CH RALPAK AD HPLC
colum. The preferred eluent is a hydrocarbon solvent adjusted in polarity
wi th a mwao dle7qol ar organic solvent. Preferably, the orrganisvzessaent
contai ns a non-pol ar, hydrocarbon solvent present in about 95%to about
99. 5% (vol une/ vol une) and a poI ar organic solvent present in about 5 to

bout 0.5% | / f d d 35
sbout, 0% (vol el o A PG IR I e NI 2.
- 7dV\8 OilaQ%bY%an[RﬁU]hﬁaﬁé Bﬁal?sme chirens ﬁoljygaclbhu[:gﬁ&taubnm phﬁsetﬂt@wdés%ﬁﬁtsﬁ el :Jent

n -1-(3,.4-di chl orophenyl)-3 aza C . e rteC|ra
Sol ysacc ﬁl%gset’é’flf:(%g'ﬁp ° %ﬁ%’i‘é’&s SIKC) IBé% ('2'1f(6334§%LﬁP¥°£BF‘?38}1§ ., one or
m)B]ehf r a@tdm)o[somméﬂahagme Jirst fract{om, eétnd)ie(dli‘rlbﬂf}qpismzjdv)ar Ble-ChﬁZIab}](:yC: o[ 3.

1 ane rst.fraction can .ne dir .passed over t ra
ol ve s c RS b fsieahd T T6viF aoresnd SbudtRac Prddt ke Frcdnd one o
ETD; elf E g@:zhtgﬁﬁr%ﬁ( -B-O4(B; atditHIgré)phenytlj) -3-azabicyclo[3.1.0]hexane substgnttmllyt free of i 1‘cs]c f

-)- i chl,.orophen azabi ¢ xane_substantia ree o
b oS aafwRatng (DR ROHARE. JrER e AL RGO R O PRAETHEMT on can be
concent r pr@ddd Oresfiue thaleadbd &1$utewenth hﬁformﬁb dieentdj dnd tthelreshi ltihg aslutibg a4l C
el uent, ?‘Pnd th resul ti.n

spl u C assed over the Igriral

o o c A Prtsed oV & e e pRRatch e ionas RSB YAt atetonf M6 %hnt ai ni ng
(-)- 1-I(8, cémdirﬁxlég o)- @gharmbnlo@paa@mnmbmyalog 13 O exanssshaal e dfylt(sf;ee of
its correspondin enant | e eco rac S can
b Conoe o RERRUINg (LA amet. TEttsk ey, e earm FhonQ FRn ae Fapciispied
( ) - 1- ( 3,plefeiiablyl iavophs fy bhtaid-a s@ﬁatfomysf(oj &éﬁéﬁﬁﬁﬁ?&‘@”m aOr;tl ally free of
| ts corres enant,l

(-)-1- (3% Bﬁ’@iﬂ%&(ﬁl@?@f bos?nﬁilhé% ’%‘Eoémi PFARSAREMFHORE or dance wi t h

the invention, (-)-1-(3, 4 di chl orophenyl)-3- azabicycl o[ 3. 1. 0] hexane or a

phar ut| caI |y accept ient,
pref er a rram*ral“f Mﬁ% r{'a) J‘i’ﬁ&f‘f@&‘h@ﬂ{@ﬁﬁ)f
preventlon of a 20 di so e. In
one enbodi nent, "treat rreazm'; ‘treating” rg({§ to a ygfgl oration of a
di sorder all evi at ed®B§FHHATH] lltlhﬁbe PSRN 6)1le ]%k’mp FIX4°1 east, one
di scer ni hlzgbicya]s qm]hé}&he@f a phdimabaitielly &ite blBEﬁll't therdof @ddiBinister& to a
"treatin r ef er%é@ﬁ an anel ! oratio %iy east ne measur abl e ph{\;m cal
par anet ePliffj¢ pre ¥ & panyalymepeRRict %bu‘i“ Pérﬁ?mePho’S/Ié‘FV%{WB RER
enbodi Zoeraﬁsordetfr raﬁaé&la@an)é: 1ﬂﬁb1|hlhg aapdniigie réh%tdk@f gr ?net @nbdahmbmtt |'ti’d1t1f1&}§[1" or
progression of a disorder evi a [ pam pe reupt ake
ei t her phyEitng’ |r§ﬁgr8éogn amgRoREPR 9 %S‘éﬂydﬁlf Qgev t%ffcl&?wﬁﬁr i}wamﬁreuptake
physi ol og:ir@alehst ,oné dg;cennm@mmbmahme@f qﬁaﬁotaé'ﬁ/eimmﬁmaﬁr &fgétrﬁént" e both. In
yet anot her enh E)g@mant L{eat man}. "treati gerﬁre ers to del atyl ng the
onset of Hetitgorters 1R aRelpBtony PR W@asa@ﬁ hygical parameter, no

necessarily discernible by the patient. In yet another embodiment, "treatment” or "treating"

25 refers to inhibiting the progression of a disorder alleviated by inhibiting dopamine reuptake,
either physically, e.g., normalization of a discernible symptom, physiologically, e.g.,
normalization of a physical parameter, or both. In yet another embodiment, "treatment” or
"treating" refers to delaying the onset of a disorder alleviated by inhibiting dopamine
reuptake.

30 In certain embodiments, (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof is administered to a
patient, preferably a mammal, more preferably a human, as a preventative measure against
acquiring a disorder alleviated by inhibiting dopamine reuptake. As used herein,
"prevention" or "preventing" refers to a reduction of the risk of acquiring a disorder

35 alleviated by inhibiting dopamine reuptake or to the reduction of the risk of recurrence of
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reuptake. 30 In certain enbodi nents, (-)-1-(3,4-dichlorophenyl)- 3-

azabi cycl o[ 3. 1. 0] hexane or a pharnaceutically acceptable salt thereof is
adm ni st ewe@b3toa7®7 patient, preferably a mammal, nore prefrEaTaisog/2s87hunman,
as a preventative measure against acquiring a disorder alleviated by

I nhi biting dopam ne reuptake. As used herein, "prevention" or "preventing"
refers tq a,.requction of the risk of acquifri a di.sorder | evi at ed by
i nhi bi ti ﬁ& Hepdsrirse F'érﬁgf)ﬁfgétoé‘?dsttooa q%@aﬁﬂﬁacﬂ? o %r?ch{\’ge?ti’ gilg 4 ecurrence
of -8 WAicBRIropheay-3PEhbicElal32b8[hexartehe agihamabenticatlg accptabit ait theséfosed t o
a normal state. ILn one enbodi nent -)-1-(3,4- .. . .

di chl or oﬁﬁ'élmt?f?%?%%abﬁvévéﬁ‘éi eSS é?e& ailgﬁtorA%cobcH% el AR PSPt e pt abl e
sal t t hepetdntican hadn genstiepredispssitiorproayvdinirad alleviaed byrishibiing dopammet .

According to.this enbadinent, the . pati.ent n_hav enetic .
pr edi §pog‘?‘ip?%<r‘?’ yigh zs a?%ﬂ%@’ﬁ“@r Pgb}f’g@e@&‘c%ﬁnﬁg%% IP%%%%SW Aer-8eelGpt ake,
such as @rddaspobisiontsi disyrdef albivimédEhy mhibitimdédpantee tenptake Acairdinglys tha _
PO e e GRS et 1B - i Y Ol Y b e Biich AP hREbaAd sfepam ne
1- ( 3, 4- ditigdntafrcan be nydd) fodthe araingatt b b thadifdsexianof aditopdeanliadstud bgal | y
acceptabl.e .salt t hereof can he used for tphe treatnent of one

HhiGngd oftg

mani f est OpAMNg SURLa<e AT BTRVARRP Hi bi ti ng dopanmi ne reuptake and
preverii on of another. 10 4.3.1. DI SORDERS ALLEVI ATED USI NG (-)- 1- (3, 4-

Di CHLOROPHENYL)-3-9§£ | j 301 OHEXAN a4

(-)-1-(3, 4-dichlor gnﬁi%ﬁ%‘%ég# §§E ’ ﬁ%@ﬂ !gyg\; @éé?{"}ﬁﬁmﬁut ically
accept abl e sal ts ther eof~are—asefut—tor —fttreattng—ot—prevent g errdogenous
di sorders alleviated 15 by inhibiting dopam ne reuptake. Such disorders

i ncl ude, - but are ngt)-1-(33-drHidrophenl/T)SaizabicycldSf 1.0lhex aiesnd pharmadeytioalgi on,
obesity, Parkinson's disease, .ti.c disorders nd addi ctive disorders,

D sor i SCCAPIARE e heEGP AR (g OB P PR eate Py Ror R P88 o 1 ne
S FJECic fi’c b?iiﬁlﬁbiﬂiﬁlg slopasie irél@iﬂal&ge ISeich disagiersinylutly, pas are fnod lisited e, attemion-

mani f est om the 20, prinmary. di.sorder. For,.exanple, disclposed in U S
Pat ent N&ehgt ?B‘?fd??&le{’)‘iﬁ’s%?lh APesipy E?fﬁn&ﬂn S ?S@ir’?c ﬁ?ﬁ@%ﬁc ?I?cg?‘{%iﬁﬁﬁ'f’s order may
mani f est didos@r§. in the form of al cohol abuse, drug abuse, obsessive

conpul si ve behaviors, l.earnin Lsorders, .readin robl ens anmbl ing, manic
synpt ons, phobi as, é?fflﬁrséﬁ?ﬁgﬁggtbydlﬁﬁﬁgﬁng idBH%{Plnag?‘ff’é?ﬁ? abee‘?fg\}%% R E5Rduct

di ﬁ orde 0& ,sB@dri]ﬁQ_ﬂfibﬁersRTe@&iﬂj%H&efdih,&é hgm&,ty;&mk@ﬁrsgmeﬁlbﬂ@rmnf@e&ml thbehavi olr s,
schi zdi ehavi ors, sgmatization,. e on, rders, .genera
anxi et'y, PEYRATY diSPgT- Pl & QisFReedah Uap oareis R Siidadon &t BRieh pofitet o
descri bedefieit Bierasivas daotdt athywhirifedt ikelfde it fatrh 67 aladlesd abyse| dtighbideng

obsessive compulsive behaviors, learning disorders, reading problems, gambling, manic

symptoms, phobias, panic attacks, oppositional defiant behavior, conduct disorder, academic

problems in school, smoking, abnormal sexual behaviors, schizoid behaviors, somatization,
25 depression, sleep disorders, general anxiety, stuttering, and tics disorders. All these
behaviors and others described herein as associated with disorders alleviated by inhibiting
dopamine reuptake are included as disorders as part of this invention. Additionally, clinical
terms used herein for many specific disorders are found in the Quick Reference to the
Diagnostic Criteria From DSM-IV (Diagnostic and Statistical Manual of Mental Disorders,
Fourth Edition), The American Psychiatric Association, Washington, D.C., 1994, 358 pages.

Specific disorders whose definitions can be found in this reference are described below.

30

Attention-deficit disorders include, but are not limited to,
Attention-Deficit/Hyperactivity Disorder, Predominately Inattentive Type;
Attention-Deficit/Hyperactivity Disorder, Predominately Hyperactivity-Impulsive Type;

> Attention-Deficit/Hyperactivity Disorder, Combined Type; Attention-Deficit/Hyperactivity
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dopam ne reuptake are included as disorders as part of this invention.
Additionally, clinical ternms used herein for many specific disorders are
found i n wioe3@uieek Reference to the Diagnostic Criteria PCamIDSR4sTy

(Di agnostic and Statistical Manual of Mental Disorders, 30 Fourth Edition),
The American Psychiatric Association, Washington, D.C, 1994, 358 pages.

e B R SR BRI D LR B BEF S TAER 0L, o
to, AttenhddisrptvecBehakiopiscdénnot ythEivaes stecifieR(NOS) natel y | nattentive
-I[gggr ac:tA\lt tlle'?;l ?Rpl?ﬁ;s%pgl = %gﬁ% gstlk%:/ftuggﬂ [‘%Bﬁr%r : lﬁ?ﬁlﬁﬁleggb ?/’%éf%’lvel) sor der,
SOCEIT'})IU %S(Zjluiycprder Retwgrnt; diDys[hQ/hlt ic ﬂ]iddr&qsrebaprﬂswdfl?lsgrd(ﬁf\l&ﬂ\?) cﬁﬁéglsg&ﬁ?m%ed g

er no he cifie nduc sor der;
Oppositi 512@%3’[%?'%42 Oréeg%?%v 150 ({?& %1%1?%8 9% Behavi or Di sorder not
ot herwi se speci f i e®afki¥dn’s @eqasemludes dusBrode limited ¢d, neeroldptic-igdied ot
limted tQ Depressive Disorder, Recurrent; Dysthym c Di sorder;

Mobpt
Depressn?(—a)ﬂ(l.ljil Per not ot herwi se speC|f| ed 5 (N%) and Maj or Depressive
Di sorder, Si ngl e Epdldm(ds/e dearddrosrhids, hdlt&m&ﬁllltr[itelcllld,%tm@disofd%rsl’lﬁhpdlisd’ﬁ ted

to, neurol e oni,sm .Addi ct rders .i ncl.ude, t are
not 1 ceitfsosdet Aicno LRRalRd TSBRR, pietin il GRS ipnetinind Seradd

al cohdl0- rdesloaiem canrsbisdietased dlsordérs,rr&)cmaéaéleteddlsef&eﬁbehslluoarmgaﬁheém@@-déﬁl ated
10 di sord el at d_di ocai t ed sor

nal | Uoi naprnGSSRRR dsPitsr 2hf ARSI ERAR PR U8h 08 aS b SBrISNGed: oo
di sor der ss liatel beliowwhi ch are further sub-cl aSSI fi ed as |isted below Eating
di sorders i ncl ude, t are pnot. limted to i . Nonpurgin

vper Bui m o Nor vddtihe BisPrdtrt ety 26 ot Vs Rrits s i My b e e
speci f i edypdydE)limial¥erl ogapPwgingohypepindl ampdEsardemnait vtherwie spaifedOS)i m t ed
to, teermttent ive Di.sord t.omani a, Pat hol ogi cal
Ganbl :1 nSS Tri chot %H@ %ntroéﬁbsor(F%WK@gg’c%ﬁﬁed}m ﬁgﬁ%ﬁﬁﬁnﬁwt Pﬂerwi se
speci f i e ExphGBk. Dlédmdeﬂ;dmeptehamle,d);domamdeﬁ’e&holagbaldiezmﬂiuig Arichdidlordanty, bedl t o,
Al cohol -1 ndu]e ﬁl E %lﬁ orde % &% sions; Al cohol Abuse; Al cohol
| Nt oxXi catITHBH S¢ APRBRLYISS eW? eéme ‘spygiticd; toxi cation Delirium Al cohol
Wt hdr awal Deliri umlcétiot-otiafed Idmdttte&dmc]ﬁéé SHus bienot Detirdto, a@lcé‘ﬁcQQﬂ@icedi nduced
Per si st i Ammest.ic . D s hal end e; AIcohoI-In

Psychot i ggﬁhg’gfﬁwrd% ﬂf‘ﬁig “IS’IS’EF r@f&bﬂ?‘qp d@ﬁ?cﬁ IIIWB@S%%OW‘&O sor der;

Al cohdl0- IWidhdredalAmi¢atioy Inlbb:d catidarDelidlueg rdtoHod M@lﬁtﬂa\ﬁﬁﬂb’ﬁnu@‘ S‘ilb(blﬁilﬂ@dhced

?ngglh ]9 : é&’n du Ed Sl %@%D‘iacoﬁoldﬁduceélﬁ%%?s in_g e aés 1Cci D%osr €r; gﬁcohO{ Dgger;l trer\llgese

Alcohol Induced Psychotic Disorder, with hallucinations; Alcohol-Induced Mood Disorder;
Alcohol-Induced Anxiety Disorder; Alcohol-Induced Sexual Dysfunction; Alcohol-Induced
Sleep Disbrder; Alcohol-Related Disorder not otherwise specified (NOS); Alcohol
25 Intoxication; and Alcohol Withdrawal.
Nicotine-related disorders include, but are not limited to, Nicotine
Dependence, Nicotine Withdrawal, and Nicotine-Related Disorder not otherwise specified
(NOS).
Amphetamine-related disorders include, but are not limited to, Amphetamine
30 Dependence, Amphetamine Abuse, Amphetamine Intoxication, Amphetamine Withdrawal,
Amphetamine Intoxication Delirium, Amphetamine-Induced Psychotic Disorder with
delusions, Amphetamine-Induced Psychotic Disorders with hallucinations,
Amphetamine-Induced Mood Disorder, Amphetamine-Induced Anxiety Disorder,

Amphetamine-Induced Sexual Dysfunction, Amphetamine-Induced Sleep Disorder,
35
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25 I ntoxication; and Al cohol Wthdrawal. N cotine-related disorders

i nclude, but are not limted to, N cotine Dependence, Nicotine Wthdrawal,
and Ni cot woeesRetared Di sorder not ot herw se specified (N@®I/US02/25870

Anphet am ne-rel ated di sorders include, but are not. limted to, Anphetam ne
30 Dependence Anmphet am ne Abuse, Anphetam ne | ntoxication, Arrphet am ne

W t hdra Anphe nt.oxi cat.i on, Del i het am ne duced

Psychot i @Eﬂ“&l@? kﬁ/{g‘farﬁ]le%‘é?qﬁlﬁ Mot eAWﬁﬁéP%ﬁﬁ‘?@\{(ﬁ}p % CE“‘B’“QBT ders

wi t h hal !au@mqjﬁegﬁﬁne MMﬁm ne- | nduced Mbod Di sor der

B e e 1o 80 e BB AL G oz

iCT {1 USo 2/L?e§&|?&tncé\rmmamaeseReﬂamﬁm iﬁt&ﬂi’aﬂ@{}v ceg%xam gt 3 StRorSIDE frivinh; Iedt ( gOS)
nphe e In ne r s-rel ate

di sor dia anpghigy Sy&li‘(elcﬁg‘ﬁ BNl ’\gﬁn@é’gg lé‘?%é‘gc Desordetni s

Abuse;  Cainabillscihatiensi e@tﬂamrm@@d‘wmw i % d i 2C A b9 dldted! DisoRer not
rde wi th del usi ons; Cannabi s-1| nduced

Cannabi s- | nduced PS
Psychot i @mﬁ?aﬁ?‘“ Q\{@S’rcﬁa‘l‘f}du@% ISIMEXICei0habi s- | nduced Anxi ety Disorder;

Cannabi s Rel at ed D@Jéﬁlﬂ@-‘ielé\l@ﬂ disetdeed intisee, e fiefno€ HmittlPR), 'Corfide Cannabi s
| nt oxi catl on i ne- reI ated. di sorders | nel ude hut are not |limted to,

Cocai ne caipg Abuste CRG#i8E Intexicatione Coraias WVathdrasfrl, (€gsatmiene

\[/)lv t hd :’jl@/\@ﬁtoi(ﬁ@lg(ﬁil DElirhin, |€6¢@iﬂe£lﬁ&1hdléﬂ P@?dﬂghb @Ror@%tlﬂ%ﬂd’&é&c€&£§?ﬁﬁ%é&
soraer w usi. ons al.ne- I nauce yC I C sorders w
hal | uci n&SYSRES a6H glth%ﬁeeaatmé %ag)&rla@ﬂceg 36%% Dsordsy &%ame Andyced y

g sor ger A@&@U@rwdﬁg@cﬁd}gﬁ%&@hd@xamq?eq@ﬂen @lﬁ:@in@ﬂnch}[&@&'gfé(@ &ﬁﬂ’ecrb

sor der e| at e sorder not_o [ e specifie cai ne
| nt oxi catqoaﬁme %@tqéﬁeepw nQAOAM SRePeci fed &f@ P%@f’ehl %etepse}dd@ceme

i ncl ude, Wuﬁdrawgl not limted to, Hall uci nogen Dependence Hal | uci nogen

Abuse,, Hal | uci noge nt oxi cati o Hal | u ogen W t hdra | ' uci nogen
| ntoxiation Delir Mﬂcmegqmeerd;@é%m PubaTrs timitep e&#& InResth

del usi onPepkiaddnbls; IHPBIERO NGRS, RaNediiceh h@bﬁx@étdﬁlr HlaWidiRogdeal WiikdrBwahl ons,
Hal | uci ng_? n | nduced Mbod Di gorder Hal 'l uci_nogen- [ nduced . Anxi ety Di sorder

20 Hal | ubfai8geReatRxEat g beknumy Selinareesh; ndiser Reychote Risoriricdth Sl eep

Di sor der delukidhnb, UtdmemeBerRaldat &P Bt icdBikorders vt ntaetsReci fied (NGS),

Hal | uci nogen I ntoxjcation, .and Hall uci nogen_Persj st ntg Per ception Disorder
(Fl ashba l)ucmogen -Induced Mood Dlsorder Hallucinogen-Induced Anxiety Disorder,

20 Hallucinogen-Induced Sexual Dysfunction, Hallucinogen-Induced Sleep Disorder,
Hallucinogen Related Disorder not otherwise specified (NOS), Hallucinogen Intoxication,
and Hallucinogen Persisting Perception Disorder (Flashbacks).

Inhalant-related disorders include, but are not limited to, Inhalant
Dependence; Inhalant Abuse; Inhalant Intoxication; Inhalant Intoxication Delirium;

25 Inhalant-Induced Psychotic Disorder, with delusions; Inhalant-Induced Psychotic Disorder
with hallucinations; Inhalant-Induced Anxiety Disorder; Inhalant Related Disorder not
otherwise specified (NOS); and Inhalant Intoxication.

Opioid-related disorders include, but are not limited to, Opioid Dependence,
Opioid Abuse, Opioid Intoxication, Opioid Intoxication Delirium, Opioid-Induced Psychotic

30 Disorder, with delusions, Opioid-Induced Psychotic Disorder with hallucinations,
Opioid-Induced Anxiety Disorder, Opioid Related Disorder not otherwise specified (NOS),
Opioid Intoxication, and Opioid Withdrawal.

Tic disorders include, but are not limited to, Tourette's Disorder, Chronic
Motor or Vocal Tic Disorder, Transient Tic Disorder, Tic Disorder not otherwise specified
35 (NOS), Stuttering, Autistic Disorder, and Somatization Disorder.
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I nhal ant-rel ated di sorders include, but are not |limted to, |nhalant
Dependence; | nhal ant Abuse; I|nhal ant |Intoxication; Inhalant Intoxication
Del i ri um waboslonfmal ant - | nduced Psychotic Di sorder, w th delPe3iuseg/;25870

| nhal ant -1 nduced Psychotic Disorder wth hallucinations; |nhalant-Induced
Anxi ety Disorder; Inhalant Related D sorder not otherw se specified (NOS);
and | nhal ant | ntoxi,cati Qn Qi e ' i I%f a not
limted to, Opioid*pe ]%PSFEJIL ﬁt&t‘f i%%%g% “iriﬁ? i r‘éﬁf{@| oi d
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Opi 0i d- I nduced Anxilefeyto Biesioactieity, (Qpl-(d,4-dRbalabstn ) Scazdbicy¢lof3. R0 hexaes e

Pl ude, B preesgRl frp B s bear B e B bl A et el Sor
Vocal “Ti tuias aredaine. TAdescibdd aﬁo&e,Qiﬁb(ﬁé*dich]lﬁrﬁplﬁngl@ﬁd&fabi&%loE3t helhek G

oY sor der ind BRrAGIea T i bl et pisBEyS uShor frcRBbest PEPsHERITALORET C
O e e o Lo
gcz:eét gglg siafts tﬁ’gﬁ%’%&%%teéﬁﬁt&ﬁ%‘&%%g’P'g};(gs‘lé‘ﬁ)éqﬁOfoﬁh%&% nary and 5

human nedeabigyelo[Ad.0Jksanée bedlpldimaesutically acceptable salt thereof is preferably
clo ane . and pharnma ically

-)-1-103, 4- di.chl h | ) -3z bi 3.1..0 !
gczzept gbla mé‘;aﬁ?tf?rf {agg?’ﬁg%/neéf ef %é%f‘éf?s}/tfo&tk?tr?é’h&’%g?%m“SBSraB‘F%Wéﬁet“;&gﬂ}yof a
di sor der aadepeabicatehitldyThepriesrnt torgpebitinan] wRich eofppfisean Mtetivaaibmitsfenad to a

patient, (-)-1-(3,4-dichloroph =3- azabi cycl o] 3,.1. 0] hex or a

phar rraceé’fl'cdé‘f]méfogé@é’z’}%ﬁai’ 1c§/8ﬁ>f§'.l[l.hg}eé69e e p;%'é‘f‘%‘{‘&g‘f%}g]fﬁc ga%?%faitt ered as
conponenthedéofpare prgfarablyi admihib@tedapiliyo MEld sonpositiohs eftha irpﬁeaﬁm%sﬁifﬂ |y
acceptabl e vehicl.e. The .present. co si.tions ich conprise.an e ctive
mount, ofapieiza By ey GuRt ESRabiSTRER R JorsTaDl: By R oF LRGSR BV a
phar maceuabsorptidnythesupppakdlal samticodutueanf liniggsgegf, efag m&bga, aeébrd] ndnsgit gr gd
orally. The . coppositions of the invention c al.so 1 ni Sfered by any
ot her” coREHTaNRORos 265 A ok A Elsy ol SRt BT Apabtaette by "1
absor pt i agerithrdughisepidn@hibalsyaemivuzdcdl. avetows deliney@gstérs gre knowa) e.fycosa,
rectal, and intestinal mucosa, etc and can. be m ni stered together with
oot her BOPSYALET 1Y) HRsete R gRAT CIoh I eG4 1 AP o8] SHUTR o0

| ocal . Vadintnisterde)-1 \(@ayichlsiophanyd) B akdbiyolo] 2 1.0]hexa Wi traideatical 1§

| i posa@fes r’r} (2 ﬁr%}ilcl s, mcrocapsul es, and capsules, and can be used to
admi ni st é?ce(’-a)%-e S%f ,6215031 chl or ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane and

phar maceutical |y 20n agrestipt@bbdinals) thephde@abmpositions can comprise (-)-1-(3,4-

dichlorophenyl)-3-azabicyclo[3.1.0]hexane and/or one or more pharmaceutically acceptable

salts thereof.
' Methods of administration include but are not limited to intradermal,

25 intramuscuiar, intraperitoneal, intravenous,Jsubcutaneous, intranasal, epidural, oral,
sublingual, intranasal, intracerebral, intravaginal, transdermal, rectally, by inhalation, or
topically, particularly to the ears, nose, eyes, 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
30 thereof into the bloodstream.

In specific embodiments, 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,

by injection, by means of a catheter, by means of a suppository, or by means of an implant,
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In certain enbodi nents, the present conpositions can conprise (-)-1-(3, 4-
di chl or ophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane and/or one or nore
phar maceuwioosloipw2accept abl e salts thereof. Methods of admaTiistoe/ass7on

include but are not limted to intradermal, .25 intranuscul ar,
intraperitoneal, intravenous, subcutaneous, int ranasal epi dural, oral,
subl i ngual.

nf flg]asa |ntracerebra ravagi n; der ‘g‘b rect aI ly,
by i nhal éilfibfﬁp 2t belpgf ARGTPYS, BEAPPTMUF °e{r%e§? g 868%# %?eme £gess o
ski n. _TheuGMeslamdsuadmnhratesmrlfma:rs s left to the discr etl on of the
Bt (o) 1o(3, a- i cnPbrbp P el Ty B SRS M ibtad R syt e e case
phar mac e dichtabphengl-Geqahbibleto[Sal. ®]he>3;ﬁxetdn arphmﬁnacamtocaﬂy acdHpabitsdaitahdreotlinto

ec f c .enbodi nen rabl e adm t
ar ol or oy NS slder BY pY sEpleRire s e B st il 483 api
Isalt thebﬁﬂﬁral i@mbhylntfﬁhemnnmm hgectioh neydad fadilitateegrgpl iatraventicatdr by way of
imtation

| ocal 0 urln . surger t opi cal application, e.g.,
1" con uRthPEh o Al e e St i el S QuRh A TesE i act fon, by
means of a cat het EPulriik)haﬂSEﬁhﬁmIsiraaoﬁatmmsﬁ beoéniploged, la)g r‘lgarss obin ﬁmalefrpf ant,

-12 WO 03/017927 2/ 25 t b
non- por ottSP Ul gad & e ‘F} %%33'0%@%85 rr’?gl?‘rg% %n in as{‘}t%c’%b% Y astic
menbr adI@ESyrthétlcfpdhﬁb gllil‘fm ahmambodnbmﬁnhsms,l (t) g3, 4 hfichle®phienyl)e3-t o
t uce |1 C aza
bhar macegrgieigs dofiepis e EPRSTR R Y SRt erto R W e kgt em

by any suumﬁubit@ryrwuh eradlltlﬂﬁ:illhdmdegs aril vehiodastsutle b a'rglycienﬁésat hecal and epi dural
injection. Intrave I ar ecti f ac
intraventricul ar gﬁ hneéﬁ’aép} Z?Xél?@%rﬂg a%. a&é‘é’?@ﬁ% 1-Olhexame o5
an Ommayand plsz&maoéuucalﬂ%uhdzfepstably saltythedes f as;mtbe(m:h@arredalh s vedicle gnphaicathr ae. g.
by us an_aer oI|2|ng
o e 0 lind R 38 Clnelh, 186 Btiarte A T Stk b b bR aR
sur f act artherabf of Bifédions Bideassi aﬂiﬂrﬁﬁlper( pre’lz-}Béireételdlanb IFid1eqledn), [Liss3New

azabi cycl rraceutl tabl e sa thereof can
be for nul&g(f agg Q%é ﬂ%ﬁ%ﬂi@ﬁ CWFHI fbﬁg ﬁ( :ﬂgazlezg bf%ﬁpgrahﬁif”@ghi cles such
as triglycerides. Ihlilyétﬂtﬁbﬁhef erﬁﬁ&hﬂieﬂ@ (1-9 1- (3 4-dichlorophenyl)-3-
(-)-1-(3,4-dic en azablc he a tlcaIIy
accept abl*? bé%}f‘i?(&‘}% E)Z]?eé‘ﬁg %’éffp C‘MQJA éégqﬁ?rgop‘?aﬂ%ﬁgllﬁga ft4tda 15
| i posa@te cbﬁt@cﬁldﬁaﬂaeia sydtefQsecSeigs l@(&)d&ﬁﬁ id M2dichbABplichtiens oLComtolledi N
Li posone nthe T p tiqus Dise Cancer stein
end By o ROPstea 10 PG 136 FITEAf, Ot SRR e Tele s Srise SBEREL LR,
i bid., pRreviedby32hgerSEI0QSHEAGRIA49:1507d533) thiy YehisedN O bd erabdtishie® Bpump
(-)- 1 (3 nAfa dbecuhsleg Es%g Egr?gelr,)s;zg;a; Sefton, 1987, CRC Crit. Ref. Biomed. Eng. 14:201;

Buchwald et al., 1980, Surgery 88:507 Saudek et al., 1989, N. Engl. J. Med. 321:574). In

25 another embodiment, polymeric materials can be used (see Medical Applications of

Controlled Release, Langer and Wise (eds.), CRC Pres., Boca Raton, Florida (1974),

Controlled Drug Bioavailability, Drug Product Design and Performance, Smolen and Ball

(eds.), Wiley, New 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,

30 Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg. 71:105). 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 brain, thus requiring only a fraction of the systemic dose.

35
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azabi cycl o[ 3. 1. 0] hexane and pharnmaceutically acceptable salts thereof can
be delivered in a 20 controlled-rel ease system (see, e.g., Goodson, in
Medi cal Awel a3matazons of Control | ed Rel ease, supra, vol. 2,rqupuso2257038
(1984)). O her controlled-rel ease systens discussed in the review by
Langer, 1990, Sci ence 249: 1527-1533) may be used. I n one enbodi nent, a punp
maybe used (see La upra, S fton 87,,.,CRC Crit Eng
T 201;  Buchwal o dhearesEnRaRipoSRan it PRBBTAlFomaTie k Swiely amo FERga

Engl . J. pMathac@®ikaBy ddceplabledBhivodohsrto pravidt the fdrm foo byoper ad:nlnBtremwraios can
be used (see, Medical Applications of Controlled Rel ease, Langer and Wse
(eds.), 3FRS. . Boca Raton, Florida (1974); Controlled Drug

Bi oavail ability, Dings cﬁt&l@hbdﬂ%megntmmefanrhﬁnnmnn@nysmpw’mleamﬁbaBal I

ed . Wle New Yo 1984 nd Pe 1983 Sc )
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NEUT 01 e R s Uy SR B 20 AL AR Bt o
di ?:hl OL O[lelei&y{N)th&f}ﬁﬂﬁbt:@npd;@{d&flhé)lhhﬁ)tﬁm&s @dmmmad.n&mmhanaideynmcept abl e
salt there

f t.h | b th |

et i on veRolen S e Talits sHOLE wast and PodherRiB hoss SeBs e, S9H50 " Tho
pL eseno @egﬂ@ﬂﬂf bt smﬁleu?@glgm slmrlzlads :pyamm (311§ so?eeam aly irrgﬁérfulﬁoxafmmiefo@f aridl the

alr nace accept a e.v | C S as (0] rovli de orm roper
o n S e Fhe Vpi SRR IRl venteied i Be Siste iR aBlsias shiRritarcf hite, Hie " ©P

Ehalr: mdac&utamaédlmlc&mam aubéaeandm?n&e ﬁlﬁﬁﬂtﬁ(ﬁi{&(ﬂxmyryastﬁlﬁﬁﬂlhglthfckelﬁggnCy of
t he eder. or. a over nnen or copei a or
ot her genl® ?’é‘t‘&?g?ﬁ‘%e Bﬁé?‘??‘a@o‘ﬁ&g a%? aﬁ’%’ém%’][ﬁregrtﬁ ﬁﬁ?gen?ﬁg%mlos and

rrgr e par tplhﬁmha%éxhtycauy atu¢prbE. vehivtestaps meferﬂﬂy cﬂeﬁle rehter atlﬁeﬁrrddl Vetdeie,
adj uva

i ent carri CO 0 invention is
S AN o i md r et anan ™ dnifiateiet Buf ERoHD s Mo 8 ol or
and oi l S,aquer']tﬁﬂs uelxmgetah@gg/cam gtticlsewnmlsabe Bﬁnbloyé@a?lli‘@ﬁﬂ&b]luelegl‘paﬁmﬂdi@ti C
origin, uc a uI oi ean oi ol esane nd the
o M de i aReaitons. Surbl BERBaiulite SaREE aisd et ude R eni que RS
s; gr ch pasdréh, gllu%bib,, lackose, ghtr@sq,(g@lahﬁjhld@llt rive] floa, challljleal.hcalgél 'Sdft&urhlsi@l@;xaté n
a ItIOI’l auxL |1 ar St a 1 Z].nQ, 1 C nin cat orlng
ot & mepat menaYapisala i Sicalonie S im mille EhEel Bropiecyrdlal Ty
acceptablveatsrebthgl? and@ e likee Tae @&Isynt&bﬁfpbbmonél\aﬁmm@ cén plse tedtaiacniviehi cl e
15 when the co ound of th nvent i on {xﬁ‘ég nl ster ed i ntravenously. Saline

sol ut i onSTENAS o FFEHECTFH AP e 4P Sns can al so be enpl oyed
as liquid vehl cles Tu@c"gﬁésleﬁwo@{ﬂoymoﬁs)éarﬂ tak@mba&@oswlmwn@@speﬁmbhgbl e

phar mElCeuetnllu 510n taebqel:t(s: eots Icggsu t%eca%)églle ézoenr'gatursunsgtflqulda powders, sustained-
release formulations, supposnorles, emulsions, aerosols, sprays, suspensions, or any other

25 form suitable for use. In one embodiment, the pharmaceutically acceptable vehicle is a
capsule (see e.g., U.S. Patent No. 5,698,155). Other examples of suitable pharmaceutical
vehicles are described in Remington’s Pharmaceutical Sciences, Alfonso R. Gennaro ed.,
Mack Publishing Co. Easton, PA, 19th ed., 1995, pp. 1447 to 1676, incorporated herein by
reference.

30 In a preferred embodiment, (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof is formulated in
accordance with routine procedures as a pharmaceutical composition adapted for oral
administration to human beings. Compositions for oral delivery may be in the form of
tablets, lozenges, aqueous or oily suspensions, granules, powders, emulsions, capsules,

35 syrups, or elixirs, for example. Orally administered compositions may contain one or more
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starch, glucose, |actose, sucrose, gelatin, malt, rice, flour, chalk,
silica gel, sodiumstearate, glycerol nonostearate, talc, sodiumchloride,
dri ed skiwonislok792gl ycerol, propyl ene, glycol, 20 water, etPtarado2/assdot he
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preferably rmaceuti cal grade. Typica nposi t1ons
i Nt r avencsanaponlest saghietie insirapini ghe apaptiylod apfs‘(ﬁt itﬁﬁnt: Whetedosl-Gudf er. Were

NecesSar Yyichlorophenyl)-3-azabicyclo[3.1.0Jhexane or a pharmaceutically acceptable salt thereof is to

25 be administered by infusion, it can be dispensed, for example, with an infusion bottle
containing sterile pharmaceutical grade water or saline. Where the (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof is
administered by injection, an ampoule of sterile water for injection or saline can be provided
so that the ingredients may be mixed prior to administration.

30 The amount of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a
pharmaceutically acceptable salt thereof that will be effective in the treatment of a particular
disorder or condition disclosed herein will depend on the nature of the disorder or condition,
and can be determined by standard clinical techniques. In addition, in vitro or in vivo assays
may optionally be employed to help identify optimal dosage ranges. The precise dose to be

35 employed will also depend on the route of administration, and the seriousness of the disease
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t he conpositions may al so include a solubilizing agent. |In another

enbodi nent, (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0] hexane or a

phar maceuwioosloipw2accept abl e salt thereof can be fornul at ecdrarsoenss7avenous
adm ni stration. Conpositions for intravenous adm nistration may optionally
i nclude a local 20 anesthetic such as lignocaine to | essen pain at the site
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P aged 3t dhedpHEe amims dBetrbrl herzinreres il AP aar B stee el f R o
abOg_t 20|Q3,m§1|id}ilcgb yI)B-ézabic%zclﬁ[B.ﬂO]iieﬁiir_leCuiﬂwil | eny oy rrﬁ)reb Ilahanna?euticarl]lly f
azabl cycl O . exane .or ar ceutl c accept a e salt, thereo per
ki | ogr amaB{?B?%? QREF ngeOSé%e DIS{efe ﬁ?cﬂr‘?é eiﬂ?ﬁ?&? espd tothe Ol ent i on,
the oral a€RSAt ddniaRewd. ORALcormpdsitiddk praférabBaottain Kdubi 0%itg bR 99%F adtivk 0gr am
body wei ght per day, nore preferably about 0.1 mlligramto about 75
m |1 i gr aPRHEFItRY g8 m body wei ght per day, nore preferably about 0.5

mlli gnoarr} to glbout gﬁﬂﬁm hbgaiglemepﬁ{r nhfalgeﬂcf@?r%bggfnrmé@%nm&ratf%_avo.oand %eé
nore prereraply ou llirgramito abou . 1 gr ans r [.].ogram body
wei ght pé’i“ﬁ%%m 9. %1%&1&% &ilpgAm badyaveightipegy %Yea‘?(gﬁit}orﬂflllﬁr%m to

m |1 grabhe 3800grdmEbéd kilgeddh body weikhtlpdr dag-and about 1 milligram to about 10

di chl orophenyl ) - 3-azabi cycl o[ 3..1. 0] hexane .ot a, pharnaceuti cally acceptable
sal t theﬁ%@fgrﬁga‘»perﬁvhosr@frawﬁ%‘wg e@ﬁwp@»t YfydospgF TZRGTHEY INEAMSEL ment , t he

oral dosedinsnidB@ieh aks dendialllyiaBo@0.01 fo/REBOy Weihi pdrdafiBatdhit 1 mg/kg body

(-)- 1-2(53 vf}e-l It %gll‘ (?;y(.) %ﬁgggsllt)o}lgé Egsleznaepe{llc c%hgl{n?’éb]bh(t)flha?)% 1egra(1)r¥1 tS'about 50 milligrams
of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable sait
thereof per kilogram body weight per day and comprise active ingredient in the range of
about 0.5% to about 10% by weight.

Recommended dosages for intradermal, intramuscular, intraperitoneal,

30 subcutaneous, epidural, sublingual, intracerebral, intravaginal, transdermal administration or
administration by inhalatioﬁ are in the range of about 0.001 milligram to about 200
milligrams per kilogram of body weight per day. Suitable doses for topical administration
are in the range of about 0.001 milligram to about 1 milligram, depending on the area of
administration. Effective doses may be extrapolated from dose-response curves derived from

35
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pharmaceutically acceptable salt thereof per kil ogram body wei ght one to
two tinmes per day. 15 The dosage anobunts described herein refer to total
anounts aw@aidtered; that is, if (-)-1- PCT/US02/25870

(3, 4-di chl or ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane and/ or one or nore
pharmaceutically accept able salts thereof are adm ni ster ed the pr ef erred
dosages correspond Lo & t.0f Iy
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Eg?rpm?. s§|1 f?d ch}pély[Sthlc nglf\'\'étly\r)%'goggé Onecfgxlr%fu%aﬁlg ﬁf*% e%r%m%ﬁ] W?r%‘étséa%kmor?e%%d% kits
(-) - 1- ( 3,dbtethingdel voticolpdn eny bye{&able ad adrymistdr3 - )11-()3 helxd)ﬂrﬁomenal){ii-

phar maceut i.cal | t abl e .sal t of e th such
cont ai nerPaJic¥ek 3§ (ﬂﬁ%aﬁgﬁ RO etuH%al PFRS parbels é‘%’éﬁgﬁs“@c’g@)‘%ﬁ’g}%&#@nt al
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i ol ogi cal products noti.ce reflect by .t
manuf act ure, use orOtQ?f IBeES?S Wﬂ@%&k%"rﬁ tﬁrt@? gﬁﬁ?‘g %g %%W%arnﬁﬁ%%’é’ar
t he ki20 aheimdemson-) -1 - (3, 4-di chl orophenyl) - 3- azabi cycl o[ 3. 1. 0] hexane
and/ or one or nore 10 pharmaceutically acceptable salts thereof In another
enbodi nment, the kit conprises a therapeutic agent and
(-)-1-(3, 4-di chl or ophienyCOMBEVADIONCIBERAPY] hexane or a

In certain embodiments of the present invention, (-)-1-(3,4-dichlorophenyl)-3-

azabicyclo[3.1.0]Jhexane or a pharmaceutically acceptable salt thereof can be used in

25 combination therapy with at least one other therapeutic agent. (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof and the other
therapeutic agent can act additively or, more preferably, synergistically. In a preferred
embodiment, (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically
acceptable salt thereof is administered concurrently with the administration of another

30 therapeutic agent, which can be part of the same composition as or in a different composition
from that comprising (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a
pharmaceutically acceptable salt thereof. The other therapeutic agent can be useful for
treating and/or preventing (as defined herein) a secondary malady resulting from a disorder
alleviated by inhibiting dopamine reuptake. In another embodiment, (-)-1-(3,4-

35 dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof is
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pharmaceutically acceptable salt thereof

(-)-1-(3, 4-dichl orophenyl ) -3-azabi cycl o 3. 1. 0] hexane and pharnaceutical ly
accept abl wosmloim2t her eof are preferably assayed in vitro @aCT/wsozisssp for
the desired therapeutic 15 or prophylactic activity, prior to use in
humans. For exanple, in vitro assays can be used to determ ne whether it
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accept abl | ts thereof are.useful in. treati are chronic, in one
enbodi mar}? Seﬁg%ﬁ? ﬁgf ﬁboﬁl'%@?téddvr ?{\?gf”?}églckdt%eﬁ“ﬂ%f? "y lﬁ%‘f‘?%égﬁmé%?ﬂpﬁ?@fl@ﬁ ng a
EO )rrpisi( g idzmtéﬁam;?immﬁiﬁé;rtglcﬁ:lic a.ntidep_ressa;rllts, sgoh asoimgpramine, desipramri]ne, and Cical |
-)-1- 4= Gl or ognen -po-azabl CYCl Of o. 1. ane. or a pharnmaceuti cally
accept ablngrtggfy e @(ﬁsxﬁ?&gglugagﬁﬁgé] %%PI&H“O @ﬁ%?‘?é?*ﬁ’@ -anot her therapeutic
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t tient' 10 L. i tai i ts, [

?_S) ) 1? ( g%ﬁrl_trg{écaﬁ &%ngwglt(@mﬂ;rc'le%r%ﬁm%‘engmes? sﬁcrlylear; agesthetl%g and aspartate

antagonists; GABA agonists, such as baclofen and muscimol HBr; reuptake blockers;

25 degrading enzyme blockers; glutamate agonists, such as D-cycloserine,

carboxyphenylglycine, L-glutamic acid, and cis-piperidine-2,3-dicarboxylic acid; aspartate

agonists; GABA antagonists such as gabazine (SR-95531), saclofen, bicuculline, picrotoxin,

and (+) apomorphine HCI; and dopamine antagonists, such as spiperone HCI, haloperidol,

and (-) sulpiride.

30 The other therapeutic agent can be an anti-alcohol agent. Useful anti-alcohol
agents include, but are not limited to, disulfiram and naltrexone.
The other therapeutic agent can be an anti-nicotine agent. Useful anti-nicotine

agents include, but are not limited to, clonidine.

35
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azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically acceptable salt thereof is
adm ni stered concurrently with another therapeutic agent that potentially
produces wivBriea®2si de effects including, but not |imtedrayusoorssooty, the
ot her therapeutic agent can advantageously be admnistered at a dose that
falls bel ow t he threshol d at which the adverse side effect is 15 elicited.
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t her apeut | c agent CEiR diferalerggtiutic @findtn B@ﬁﬂir}tl E&ansbn’érlrdis?ea&QIgaﬁte Bagant s

cl.o of exi

i nclud but not Jlimted to, t hadone
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agents I n uae ut .ar.e, not I m to ram nt adl ne,
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20 : The other therapeutic agent can be an anti-depression agent. Useful anti-

depression agents include, but are not limited to, amitriptyline, clomipramine, doxepine,
imipramine, trimipramine, amoxapine, desipramine, maprotiline, nortriptyline, protripyline,
fluoxetine, fluvoxamine, paroxetine, setraline, venlafaxine, bupropion, nefazodone,
trazodone, phenelzine, tranylcypromine and selegiline.

25 The other therapeutic agent can be an anxiolytic agent. Useful anxiolytic
agents include, but are not limited to, benzodiazepines, such as alprazolam,
chlordiazepoxide, clonazepam, clorazepate, diazepam, halazepam, lorazepam, oxazepam,
and prazepam; non-benzodiazepine agents, such as buspirone; and tranquilizers, such as
barbituates. |

30 The other therapeutic agent can be an antipsychotic drug. Useful
antipsychotic drugs include, but are not limited to, phenothiazines, such as chlorpromazine,
mesoridazine besylate, thioridazine, acetophenazine maleate, fluphenazine, perphenazine,
and trifluoperazine; thioxanthenes, such as chlorprothixene, and thiothixene; and other

hetercyclic compounds, such as clozapine, haloperidol, loxapine, molindone, pimozide, and
35
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10 The other therapeutic agent can be an anti-lysergic acid diethylam de
("anti- LSD') agent. Useful anti-LSD agents include, but are not limted
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mazi ndol ; phenyl propanol am
corpl)tale}ugg 8 05 J/)o (ﬂethylamme as a mobile phase at a flow rate of 6 mL/min. The fraction

eluting at about 26.08 to 34 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

25 ethyl acetate solution was evaporated to provide a second residue, which was dissolved in 1
mL of diethyl ether. To the diethyl ether solution was added 1 mL diethyl ether saturated
with gaseous hydrochloric acid. A precipitate formed, which was filtered, washed with 2 mL
of diethyl ether and dried to provide 33 mg of (-)-1-(3,4-dichloropheny!)-3-
azabicyclo[3.1.0]hexane hydrochloride of 88% enantiomeric excess. This material was

30 repurified using the chromatography conditions described above. The fraction eluting at
about 28 to about 34 minutes was concentrated, acidified, and dried, as described above, to
provide 16.0 mg of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane hydrochloride:

optical rotation [a]*;, = -56° in methanol at 2 mg/mL; 99.1% enantiomeric excess.
35
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nor epi nephri ne-serotonin reuptake inhibitors, such as sibutram ne; and
pancreatic lipase inhibitors, such as orlistat. 10 5. EXAMPLE:

(-)-1- (3, woDi3OH9ROPHENYL) - 3- AZABI CYCL( 3. 1. 0] HEXANE HYDROTHLORREE) To 279
nmg of ()-1-(3,4-dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane hydrochl ori de
obt ai ned using the nethods described in Epstein et al., J. Med. Chem,
24:481- 15 490 (1981) was added 7 nL of 9:1 hexane:isopropyl alcohol,

foll owed by 8 drops of diethylam ne. To the resulting m xture was added

i sopropyl al cohol, 6dr opEXAMPLE: AGTTVITYUCOMPARISON OF(edL-(3l4e sol ution
was concentrated to a vOIHLORCPHENYI)BAZABICROLO[3.hO|HEXAME HENd si X
1-nlL portions of the conaeDi+pl{3WDICEBLUOROGPHENYL)3gh-performance liquid
chr omat ogr aphy usi ng an APABICYECUO[BHU]HEKXANEHCY INADOPAMENES cm Dai cel
20 CHIRALPAK AD col utm (NOREZINEEHRINE)QIND . SEROTONIN TRANSFORYERNI a) .

El ution was carri ed out BINDING asSAtyenperature using 95:5 (v/v)

hexane: i sopropyl al cohol solutjon .containing 0.05%.di.ethyl am.ne as

mobi | e phase at a bR BOGPIEPHHTC .SeT‘PfBg‘F‘rué’E"iﬁeﬁ lg’élloﬁtaF’ﬁb‘tya?fa (é)oﬁ'ut
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a second tfhagjoddehinMhisGlsayas di ssolved in 1 nl of diethyl ether. To the

di et hyl0 et her solution was added 1 nL diethyl ether saturated w th gaseous
hydrochl oric acid. A precipitate fornmed, which was filtered, washed with 2

nmL of diethyl ether andg,dri MATERIATS ANBSIEDHODS
(-)-1-(3, 4-di chl orophenyl )-3-_azabj cyc 3. 1.0l hexane hydrochl ori de of 88%
enant i omeric excess. Thifsl-had2QPA JI%AN@L(SR'%QE@%&Q t he
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optical ro 1 on eryJ. = - n a ; . 0
enant i ongheE ré@@é:eéé .ra%@slllga@g %[%Mﬁi%M%tO%. ERENES)
ACTI VI TY (65RPARehN) & findl] cchcBAtfatloRERHEMML dre3oA4A8Yi £y GétedndindntQ] HEXANE
HCL AND (++)-1-( %ﬁ% DI CHL

1ibak B
HENYL) - 3- AZABI CYCL( 3, 1. 0] HEXANE, HCL I.N A
DOPAM NE,H K Cl'ii}fyny hs&ﬁ)@mhﬁ%mmé}nlp%m dieydradgride

("GBR 12909"), a high-affinity dopamine uptake inhibitor; reference compound was also

20 GBR 12909. (-)-1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCI was obtained
according to the method of Example 5, above. Reactions were carried out in 50 mM TRIS-
HCI (pH 7.4), containing 120 mM NaCl and at 0 °C to 4 °C for two hours. The reaction was

terminated by rapid vacuum filtration onto glass fiber filters. Radioactivity trapped in the

filters was determined and compared to control values in order to ascertain the interactions of

25 the test compound with the dopamine uptake site. The data are reported in Table 1 below.

6.1.2. NOREPINEPHRINE TRANSPORTER ASSAY
The norepinephrine transporter binding assay was performed according to the
methods described in Raisman et al., 1982, Eur. Jrnl. Pharmacol. 78:345-351 and Langer et

30 al., 1981, Eur. Jrnl. Pharmacol. 72:423. The receptor source was rat forebrain membranes;

the radioligand was [*H]nisoxetine (60-85 Ci/mmol) at a final ligand concentration of 1.0
nM; the non-specific determinant 1 uM desipramine (“DMI”), a high-affinity norepinephrine
uptake inhibitor; reference compound was desipramine (“DMI”), imipramine, amitriptyline,
or nisoxetine. (-)-1-(3,4-Dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCl was obtained

33 according to the method of Example 5, above. Reactions were carried out in 50 mM TRIS-
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Dopam ne, norepi nephrine, and serotonin uptake-inhibition activity of

(-)-1- (3, 4-dichlorophenyl)-3-azabi cycl o] 3. 1. 0] hexane hydrochl ori de was
conpar ed wo @aro2of ()- 1-(3, 4-di chl orophenyl) - 3-azabi cyclr13ush2Qjd1exane
hydrochl ori de using a standard dopam ne transporter binding assay. 10 6. 1.
MATERI ALS AND METHODS 6. 1. 1. DOPAM NE TRANSPORTER ASSAY The dopam ne upt ake

t ranspor bj ndj.ng assa S rfaQr t he descri bed
i Nadr ad ek GH! SerBgn et Sl el s e Rr el i Ghifeenons 15
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data are orted Table 1 below. .6 1.2. PN
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78: 345- 351 and La er % 30 al ., 1981, FEur.. Jrnl. Pharpmacol 423
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nor epi e RIS FEE SRESH A Do RSB ERRl Lssutrine 2 as Brahiadsd
("DM" ) nh VI KRC lpafidni 2.5 aifbe ddetholut. MBhe re@étionl waXeiniAgted b{'rapld vacuum filtration

CI was obt ai ned 35

(-)-1-(3,4-Di.chl eny 3-azabi cycl ] hexane

accor di né’nfoogl't‘ﬁé%%f) Eﬁrd g‘i‘d@ﬁ%{% yéragpecgm% lﬂﬁéé(@csldﬁﬁgnﬁ}é’ﬁén‘éé‘?mp%rﬂd But in
50 nM TR|c&1trolRffélu‘é@llp&/d@rltﬁ%gerﬁfﬁrﬂﬂs’%ﬁgﬂagmfbf thdQest(ddpburd with @Y kdtbid 300
mM NaCl and. 5 nM and at O %for ‘four hours. The reaction was

t er mi nat &8%§ sifep %%Eﬁ?r’f?ﬂqq r‘%ffﬁlblﬁ MHBY-gl ass fiber filters.

Radi oaxtivity trapped in the filters was determ ned and conpared to
control values in order to ascertain the interactions of the test conpound
wi th the norepi nephrine %t alBESVLES The data are reported

TABLE 1: Dopamine Transporter Binding Assay

Compound o Ki
25 (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCI 2.61x 107
(#)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]Thexane HC1 1.54x 107
GBR 12909 1.16 x 10®

TABLE 2: Norepinephrine Transporter Binding Assay

30 Compound Ki

(-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane HCI N/A
(#)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane HC1 1.42x 107
Desimipramine HC1 (“DMI”) 1.13 x 10?

35 N/A = no measurable affinity
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5in Table 2 below. 6.1.3. SEROTONI N TRANSPORTER ASSAY The serotonin
transporter binding assay was perfornmed according to the nethods descri bed
in D Aratwoets/oato27 1987, Jrnl. Pharnmacol. & Exp. Ther. 242C30ds03Z387and 10
Brown et al., 1986, Eur. Jrnl. Pharnmacol. 123:161-165. The receptor source
was human pl atel et nenbranes; the radioligand was [3H] cital opram (70-87
C/mvol) at a final | imEgogg Rbdid .r ds rtg‘ﬁin'& A&% non-specific
determinant 1 Mcl om pmnrnm—%—gq%—%—rﬁ—r—sa—gﬂr%m%, * E upt ake inhibitor;
reference conmpound was i nFRLAMLAR. (-)-1-(3, 4-Di chl or ophenyl,:-
3-azabi cycl o[ 3. 1. 0] hexangglgﬁ%g obt ai ned according to theglmat hod of
Exanpl e 5(.)algwedicHiordpaasl)-9Rsatibycto[sardlhedne¥cii n 50 MM TRy& HC1 (pH 7. 4),
containing 120 mMM NaCl and 5 mMKC and at 25 C for one hour. The reaction
was tef nmi (gted,bylichapopghengl)Buamabiclytiogst 1.0hexartICY| ass fi bes7 kilbfers.
Radi oactivity trapped in the filters was determ ned and conpared to
control vhnipeamingBéflder to ascertain the interactions of 2.6fxtledt conpound
Wit h t he NgRI=OhORkssurdbdé affgityi t €. The data are reported in Table 3 bel ow. 20
6.2. RESULTS TABLE 1: Dopam ne Transporter Binding Assay Conpound Ki 25
(-)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane HO 2.61 x 10-7
() -1- (3, 4-di chl or opfgadia)in FaBRAIHeWChe] bt (-fh heedmehiGtdphdayfzx 10-'  GBR
12909 1.16 x 10-8 TABLE 2: Norepi nephrine Transporter Bindl ng Assay_30
Conpouifid 2gbicyelof3.1.0fhexaneiHEA pagd &5nle -ﬂlcéloaamﬁé-%Z[aél.czeleﬂ%leaﬁrﬁéamélcw A
()-1-(3, 4 ﬁ’ﬁh%? RN bparin@ gtk Cditel WodwdrsOlyhE% AR ihiGlablks 4 4nd 3580w that
Desi m pram ne _H "DM"™) 1.13 x 10-9 35 N A = no neasurable affinity -22
WO 03/ 017W¢)ﬁd?’ﬂt}%9@P oyD)-FAgpcYslo[3d, Pherang Hfrldrs pimityfordbadi ng Assay
Conpound nKtep_ir{eRmmﬂe dnd sérdlbisiR uptaRp _Bi@é@ybvhex%nﬁthalel)qy@,@hféhﬂer&limﬁ%%e HC1 N'A 5
(+)-1-(3, 4-di chl oro?henyl ﬁ{ ?f azabi cycl [ 3. 1. 0] hexane HCO 1.87 x 10-7
| m prani de2iRyEloh3-Mlhexppe HCIhanno mepsurgble affupy dorihe ppsepipephrine and serotonin

15 uptake sites. Although the (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]Jhexane HCl has a

higher binding affinity for the dopamine reuptake site than the (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0Jhexane HCI, the use of the (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane HCI can be more advantageous than the (+)-1-(3,4-dichlorophenyl)-

3-azabicyclo[3.1.0]hexane HCIl for inhibiting dopamine uptake because of its specificity for
20 1inhibiting dopamine uptake. In other words, the use of the (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0}hexane HCI can prevent undesirable side effects associated with inhibiting
norepinephrine uptake and serotonin uptake, such as hypertension and sexual dysfunction, -
respectively.
Successful inhibition of dopamine reuptake has been has been associated with
25 the treatment of attention deficit disorder, depression, obesity, Parkinson’s disease, a tic
disorder and an addictive disorder (Hitri et al., 1994, Clin. Pharmacol. 17:1-22; Noble, 1994,
Alcohol Supp. 2:35-43; and Blum et al., 1995, Pharmacogenetics 5:121-141). Because of its
specificity for inhibiting dopamine uptake, (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt thereof that is more
30 advantageous than (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a
pharmaceutically acceptable salt thereof for treating or preventing a disorder alleviated by
inhibiting dopamine reuptake in a patient.
The present invention is not to be limited in scope by the specific
embodiments disclosed in the examples which are intended as illustrations of a few aspects
35 ofthe invention and any embodiments that are functionally equivalent are within the scope of

this invention. Indeed, various modifications of the invention in addition to those shown and
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The data in Table 1 show that both (-)-1-(3,4-dichlorophenyl)-3 10

azabi cycl o[ 3. 1. 0] hexane HC and

()-1-(3, 4wdi sivhonrophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane HC  Irasmeusatpsstoty for
t he dopam ne uptake site. Conversely, the data in Tables 2 and 3 show t hat
the (+)-1-(3, 4-dichl orophenyl) - 3- azabicyclo[3 1. O]hexane HCl has affinity

(%) - 10 (o ARBR FEPBHET/RF s SBhf e b raliSe §) ke Al ciohatello Mhasur bl o

af fi ni ty vithin theecop @phagplendetecland. serot oni n 15 upt ake sites. Al though the

()-1-(3,4-dich|oroph n abi cycl o 0 Cl . has a i gher
binding affinity foth ‘ﬁ@&?ﬁﬁ%zﬁieﬁ‘é“ﬁ’éu%{’ 1t§b’t Eemﬁ'?fmbostmf of YE“’g are

- (3, 4- di didopporpteé hytejn By refeaeradei cycl o[ 3. 1. 0] hexane HCl, the use of the
(-)-1f§3,4-dichlorophenyl)-3- azabi cycl o[ 3. 1. 0] hexane HCl can be nore
advantageous than the ()-1-(3, 4-dichl orophenyl)- 3-azabicycl o[ 3.1. 0] hexane
HC for inhibiting dopam ne uptake because of its specificity for 20

i nhi biting dopam ne uptake. In other words, the use of the
(-)-1-(3, 4-di chl orophenyl )-3- azabicycl o[ 3. 1. 0] hexane HC1 can prevent
undesirabl e side effects associated wth inhibiting norepinephrine uptake
and serotonin uptake, such as hypertensi on and sexual dysfunction,
respectively. Successful inhibition of dopam ne reuptake has been has been
associHted with 25 the treatnment of attention deficit disorder,

depression, obesity, Parkinson's disease, a tic disorder and an addictive
di sorder (Hitri et al., 1994, din. Pharmacol. 17:1-22; Noble, 1994,

Al cohol " Supp. 2:35-43; and Blumet al., 1995, Pharnacogenetics 5:121-141).
Because of its specificity for inhibiting dopam ne uptake,

(-)-1-(3,4-dichl orophenyl)-3- azabicycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptabl e salt thereof that is nore 30 advantageous than

()-1-(3, 4-di chl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharnaceutically
acceptabl e salt thereof for treating or preventing a disorder alleviated by
i nhi biti ng dopam ne reuptake in a patient. The present invention is not to
be limted in scope by the specific enbodinents disclosed in the exanples
which are intended as illustrations of a few aspects 35 of the invention
and any enbodi nents that are functionally equivalent are within the scope
of this invention. Indeed, various nodifications of the invention in
addition to those shown and -23 WD 03/017927 PCT/ US02/ 25870 descri bed
herei eomi | | beconme apparent to those skilled in the art and are intended to
fall wthin the scope of the appended clains. A nunber of references have
been cited, the entire disclosures of which are incorporated herein by
reference. 5

25

30

35
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10 15 20 25 30 35 -24 WO 03/017927 PCT/ US02/ 25870 What is clained
is: 1. (-)-1 -(3,4-dichlorophenyl)-3-azabicyclo[3. 1.0]hexane or a

phar maceuwicc@aloiyp2accept abl e salt thereof, each bei ng substrrtisakhys7or ee of
its corresponding 5 (+)-enantioner. 2.

(-)-1-(3, 4-di chl orophenyl ) -3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
accept ablvghaial t1 il hgr.e,of according to claim1, having no nore than about 2%
w w of th (5Sr?glgbe i ng (+)-enantionmer. 10 3.

(-)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically

acceptabl e salt thereof éﬁfﬁg%ﬁ%ﬁ{({f%@?ﬁeh%?glzﬁbl@%\{é@%p‘gg more than about 1 %

w w of the correspondin r SEaRIr conprising an
ef f ect i vehammeaiticafly Gedepthble3alt-thateathtash bpingrsybstarBially dilee of b ofriesporlilgexane
or a %?arﬁ_ _ceubi cally acceptable salt thereof, each being substantially
free of i't5“EBI?EEhondi ng (+)-enantiomer. 5. The conposition according to
claim4, further conprising a 20 pharnaceutically acceptable carrier or

vehicle. 6. The conpositi.on ording t | ai m 4 rther conprisin
anot her t her apeut :EE agdAt .‘(gﬁ'ﬁlfmofﬂ%legglﬁ%() ﬁ%ﬂ"@g‘c@ga’fﬁ?a" cl ai %1 6,
wher ei n tphemaicheticallp accpabld wlt thgesftaccardmg tantaimdt havitng nomoef then hbalit 20¢ der
agent. 8. /Thef orrc?osi ticﬁn C}Scog%i r}xg to claim6, wherein the other
therapeut"i’goégeeﬁ TSROUIENY T AAY 1 ve di sorder agent. 30 9. The
conposiGion according to claim6, wherein the other therapeutic agent is
an anti-al cohol agent. : c oS ti accor di claim®6, wherein
t he other ther apeg'?"’r c ig'lé@%tdmi%@gﬁle%ﬁi -'%3@8?@?1@9’3@33 ancora
pharmaceutically acceptable salt thereof according to claim 1, having no more than about 1%

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

15 4. A composition comprising 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.

5. The composition according to claim 4, further comprising a

20 pharmaceutically acceptable carrier or vehicle.

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

therapeutic agent.

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

agent is an anti-attention-deficit-disorder agent.

8. The composition according to claim 6, wherein the other therapeutic
agent is an anti-addictive disorder agent.
9. The composition according to claim 6, wherein the other therapeutic

agent is an anti-alcohol agent.

10.  The composition according to claim 6, wherein the other therapeutic

35 agent is an anti-nicotine agent.
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-25 WO 03/017927 PCT/ US02/ 25870 11. The conposition according to claim 6,
wherein the other therapeutic agent is an anti-opiate agent. 12. The
conposi ti wo @oamndi ng to claim6, wherein the other therapeEarisn22587agent i s
an anti-cocai ne agent. 13. The conposition according to claim®6, wherein
the other therapeutic agent is an appetite suppr essant. 10 14. The

an Bt i LSD agent 19, - THECEBRDL RaN HRAN RG> et B G PRt ne

ot her t hegeapsuiniapti-apdetatgdns. an anti - PCP agent. 15 16. The conposition
according to claim®6, wherein the other therapeutic agent is an

anti - Par ki nson' s-di sease agent. 17. The conposition according to claim6,
wherein the other ther apaetompostforagentdingtoaitaimg, whdedin eresiter tgapentic 18.
The cgrrpos Lon a cor di ng "2 claim6, wherein the other therapeutic agent
i s an’anf i,s[ainc’an JeG€ 28" ™M 9. The conposition according to claim 6,

wher ei n the other therapeutic agent is an anti-psychotic drug. 20. The

conposition according t cI aim6, wher t he .ot her, thera i

an anti-obesity drhjgz ?iomﬁ\osr%?%%cﬁoﬁb?g 5 iﬂﬁ%d"kﬂe’w@‘gﬁ tﬁeéapae%(éfsor der
al | evi at egenlbys dnrupbbﬁtbisn@resiemam ne reuptake, conprising adm nistering to a
patient in need of such treatnment or prevention an effective anount of
(-)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptlgbl e salt theseof Theaehpbgiingacukisigotdldil §, vheesn die otha thaupeasipondi ng
35 (+)- enant| ONer . ]?%g WD 03/ 017927 PCT/ US02/ 25870 22. The net hod

accor di ng8fb? BHerein the (-)-1-(3, 4

di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or pharnaceutically acceptable

salt thereof has nore than apout Z(VW/W f. the corr di :
(D) enantomer 5 35: " THEC FAERBRTSLESPHI M SONE & HESER P et
(-)-1- (3adent is an anti-PCP agent.
15
16. The composition according to claim 6, wherein the other therapeutic

agent is an anti-Parkinson’s-disease agent.

17.  The composition according to claim 6, wherein the other therapeutic

20 agent is an anti-depression agent.

18. The composition according to claim 6, wherein the other therapeutic

agent is an anxiolytic agent.

25 19.  The composition according to claim 6, wherein the other therapeutic

agent is an anti-psychotic drug.

20.  The composition according to claim 6, wherein the other therapeutic

agent is an anti-obesity drug.
30 )

21. A method for.treating or preventing a disorder alleviated by inhibiting
dopamine reuptake, comprising administering to a patient in need of such treatment or
prevention an effective amount of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0Jhexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding

35 (+)-enantiomer.
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di chl or ophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or pharmaceutically acceptable
salt thereof has no nore than about 1% w w of the correspondi ng

(+) - enantwonsro1724. A nethod for treating or preventing a MiTIE80ARFS70
alleviated by inhibiting 10 dopam ne reuptake, wherein the disorder is
selected fromthe group consisting of attention- deficit disorder,

depr essi on, obesi t ¥ Par ie%é%ﬂééacgioiﬁr?%sﬁéﬁ%ﬁgl%lawthielcethg%lr%c([a?g@f 4_corrpri si ng

adm nistering to a“patient I n nee reat men ention an

ef f ect i velichioopliengf)-X-azabicyelp. U0 thesimecr ghhemck)ti @iz aedsptapid wilt3hdre®f] Hasxane

or a phar eut, cal | @q - of ., .each being substantially
TB5&H ttﬁa%aaboXt dZ’i’ 8 3&/?/5_ Lee coﬁf«‘,{sé%cif,lxbge él-g eB%r'moR?er.

free of its correspondi -'éena net hod for treating or
preventing a disorder alleviated by inhibiting dopam ne reuptake, wherein

the digorder is an . gddi ¢t v i sorder onpri-si ng. adm,nisteripg to a
pat i enf in need of UChcjitlreea?tgr%én?ccgfdrlr%ﬁ%vcﬁﬁ ?olh“glﬁreél? hgc(%c)i'f\i'«t:\é’lgfrmunt of
(-)-1-¢( 3,ddehlmfbplhﬁngf)eﬁpmmplygcloﬁ}.hﬁ}it@kg:ys&irqa[hﬁrrﬂac@]tt!imld&raeceptabée pitherackhasi cal | y
28??2;gglr{fgin?@rle%I)ra;nf]aerﬁgﬁ{%(ﬁgvr&%ﬁ%g@%@&éﬁgﬁ@%ﬁ:ﬁ%@? l i hgrteg gr a: $n824, wher ei n
the attention-deficit disorder is selected fromthe group consisting of

attention-deficit/hyperagctiwity. di sorder redom.nat.el y. i nattentjve.type;
attention-deficit/ %per cfr}eéotdyfofj{r%aglrn er ?reb'relétgl&ﬁ rfé?rgFﬂléi%Ia?ery mjn\{’mngy
hyper abt idoparyine mpuptaiéey ehenepethe disbader isoetedtetli foint fHeygpeumaodnisistihg oflatemtider
conbi ned o nduct di sor dey.; d sitional defiant disorder. 27.
The ot no Bt disp SRR Plss bR HESl: PARERERS Sk <ClRl a €5 “oBPEERE °T om
t he gr oupdonmstestg ttga pdtientinareed e pswehsicatnalit sDprdeentioneniaffeetive amyiait by (F)-C

di sorder;; and .. j_0r. depressi v i.sorder. single i.sode. The net hod
2coor i ng-PordicHPRIBEENHEPERE TS HAIRRIRE or e b ifieBa R Seeptable s

neur ol eptthereofhelchdadingaukstastahiydroe o is ¢@Tespbhdifg O)Adantidady. US02/ 25870 29.
The nethod according to claim?24, wherein the tic disorder is selected from
the group consisting of Tourette's disorder, chronic notor disorder, vocal
tic disorder, trari entA triethadi fontrebtmg os pravestingeydisender Aieviatai tyanbibitingand

sonat i zat({ on_di sorq r. g 30. Tge naethod ad c rdidn dto claim?25,. wherein the
addi ot | veloRruREFeIrte, el e dRp e B BB ier copiRy e A ring

di sor der 2o aipapert Senexndfisoth deamentanr prevehttahal effecelvabmdunti f@r)die(34-

ni coti ne-r.el at di.sprders tam ne-rel ated di sorder cannabi szrel at ed
0 cor dor S @bBlerSh Bl 1o PP DRI S e RSy o Gl Sty BN &St

i nhal a2il -each bdinglsubisemtialéy fee ofimtonesmndinpgt-perahtidhzar der s.

26.  The method according to claim 24, wherein the attention-deficit
disorder is selected from the group consisting of attention-deficit’/hyperactivity disorder,
predominately inattentive type; attention-deficit/hyperactivity disorder, predominately

25 hyperactivity-impulsive type; attention-deficit/hyperactivity disorder, combined type;

conduct disorder; and oppositional defiant disorder.
27.  The method according to claim 24, wherein the depression is selected
from the group consisting of major depressive disorder, recurrent; dysthymic disorder; and

30 major depressive disorder, single episode.

28.  The method according to claim 24, wherein the Parkinson’s disease is

neuroleptic-induced parkinsonism.

35
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10 31. A nethod for treating or preventing attention-deficit disorder,
conprising admnistering to a patient in need of such treatnent or
pr event i owoans/oefecti ve anmpount of PCT/US02/25870
(-)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptabl e salt thereof, each being substantially free of its correspondi ng
(+)-enantioner. 1 32 t b
(-)-1-(3,4- dichl o?ophenyfl-;[l'r?e &g gdlﬁ.&gzé ﬁ’g%'gﬁ{emg?& ar né?e%%eltcgégl |y
accept ablfeons thk tgrauperopsiktinge! Tmetmcasqrﬂanclabmuun@% disavderf, vomtlc dispelepondi ng
(+) enan t erein the

(-)-1- (3%395{%& ]ﬁ%gsrog% ré;rg f rﬂl’% %@%ﬁf??%gf k%g?tsgrfl%é%g%%%s?rdgﬁar maceutical ly
accept abl e salt thereof has no nore than about 1% w w of the corresponding
(+)-enanti omer. The a .
att entnjla on-defi ci t 85 di so&%qgocf%%ge clija??fﬂs \@h%?n trh\gggalgg‘?\%sélpcﬁpﬁrglsof
at t ent i oseldgtd oty thy gerupebhsisting ofi esbngiéusordem egosercangbl/disorders aicdhol t ype;
attentio [ d ]
hyper act Qelgt[%a dfs HePQ’ %oﬁﬁé i’éfét%é’ fiﬁ {:s %Bhe}q ;Ihlg?etg%{égc/otrﬁl?ﬁ tcannciibls regated
conbi ned dusppd;;rs ccazammhjmﬂata:ﬂ émrdars, hedhldlnog@'essetdlmnédrs dalﬁalamreldteddmﬁeiers 30 35.
A net hod a(‘x&) plto{cfal%tlétg(gdggrdg}'seventi ng depression, conprising admnistering
to a pati ent h treatnent or prevention an effective anount of
(-)- 13, 4-dichlor ophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharmaceutically

acceptable salt . thereo
corresponding (+)- gﬁant i oéﬁ%gﬁgﬁ%%pg%?%b@%&%f%‘% djé‘%‘}ﬁ 36. The
met hod acompdsing atmin$teiimg ® patdent ipinged bEsuch )reatmetlepmpreventlon an effective

i ehl or ORlENK} e 3 RERRIENH Blrkny - SLIBKANSOT pRIBLIRGS ALV AfigePt aDl &

salt there nmor e e correspondi
(+) - enantaccaptable &lt3leredh eaamstehgsubstentialiyrfteetad its Icanrmpeﬁdlng,i(.e}@antwmer
(-)-1-(s3, 4- dichl orophenyl)-3-azabi cycl o] 3. 1. 0] hexane or pharmaceutical |y
acceptabl e salt thereof has no nore than about |% w w of the corresponding
(+) -enantioner. 38.32The Thetnabodamordingity damc lamie®d thel{drle(3¢-t he
depressi o I t 10 f r ive
ai Sor der JoHePRERDhesbite bl Y e el e T B B FERUTRS,
single eplosmute.tha'ﬂga.bom 2Pe tiebfithe cctrmaondm@ @1‘) -epargloardri ng obesity, corrprl si ng
adm nistering to a patient in need of such treatnent or prevention an
effective anount of (-)-1-(3,4

20 33.  The method according to claim 31, wherein the (-)-1-(3,4-

dichlorophenyl)-3-azabicyclo[3.1.0]hexane or pharmaceutically acceptable salt thereof has

no more than about 1% w/w of the corresponding (+)-enantiomer.

34.  The method according to claim 31, wherein the attention-deficit
25 disorder is selected from the group consisting of attention-deficit/hyperactivity disorder,
predominately inattentive type; attention-deficit/hyperactivity disorder, predominately
hyperactivity-impulsive type; attention-deficit/hyperactivity disorder, combined type;

conduct disorder; and oppositional defiant disorder.

30 35. A method for treating or preventing depression, 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, each being substantially free of its corresponding (+)-enantiomer.

35
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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 its

cor r espondiong/oime7 enant i oner. 40. The net hod accordi ng t o rdTAISR/AR70 wher ei n
the (-)-1-(3,4- dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane or
pharmaceutically acceptable salt thereof has 20 no nore than about 2% w w

f th di + i .47 . i t | ai m 39,
wherein the (o)1 C8 4. ThE SRR OREb it o A R [ e or
phar macedichbabphengld-CeqprbishdofSal .0 heharcaw phamsacentcaiip neceptabic satidharedfan/ w of
the corr esnonding Ll AAADLIQTRI ok fiaghelgr treating or

. ?cﬁi%in +’?%h . . .
preventi ng son"s sease, conpri si admnistering to a patient in
need of such treatnent or prevention an effective anount of (-)-

1- (3, 4 di chl or ophenyl ) - zabi cycl ol 3. 1. O n : arympcgutical ly
accep:k:abl e salt tEZ'r eof% }1@@%@%0 aéicsr}\%ﬁ%jtgs%%%@aﬁhgkfr?g%@fF?%’Zg
cor r espoudihivgoghenhy@3aarabopep[3. BOJvSancTdrphamidvodticatly ecctiptald @ltchaerh g,

wherein the (-)- 1.-(3,4- dichloro L ) - 3 i | o[ 3. 1.0] hexane or
phar macelti O%F}%maalgg‘getg&(é&/‘é’ O(sfgllle[&frﬁeg&g%dfa%ég%%gio%ege t han about 2% w w of
the corresponding (+)-enantionmer. 35 -29 WD 03/017927 PCT/ US02/ 25870 44.
The met hod accordi to~claim4 2r el n.th =)-1- o

di ohl or ophenyl ) - 3. A9abi e EacsPREE RIS shehd frebenrryonseelspist) o
sal t tlferfmaf thegsoupnmneistirg t fHraasoabeprtssiveddisurderpfecuinent cdysthyspo ddordgr; and

(+)-enantjone thod for treating or preventing an addictive
ni

. major epli'eg?iéeS dis@‘rdirég single episode . .
di sor der, np ng adm ering to a patient in need of such treatnent

or prevention an effective amunt of (-)-

1- (3, 4-di chl or ophenyl ) - 3- azabi | .1.0]lh ne.ofr. har.na ical l
acceptable salt t Eér eo%, %é:’glg) ﬁcfélgﬁr%%%gﬁﬁg%egn%@lé ?bf SI{)?é:gmgfmingggﬁnmsmgg
cor r esponala petignt jr weed olf isochetreatrhent46 préMentioredrheffecice amdumgp fi(9-1c(3gd-m 45,

wherei th - )= 1-£3, 4- . di ¢gh envl ) - 3- icychol .Ql he e 0
RO R e AR S R e A R G L A
t he cor r esgobainggnbtahtidhafntd afiesrcordsponding (rptirodioarcor di ng t o cl ai m 45,
wherein the (-)-1-(3,4 15 di chl orophenyl) - 3-azabi cycl o[ 3. 1. 0] hexane or
pharmaceutically acceptable salt thereof has no nore than about 1% w w of

t he correspondi ng @9) - eMhetmeahet accdftlingltoeciaiet 3P vhactothei(Agl (4l ai m 45,
wherein the,addi ctjvwe disord ' sel ected fromthe gr o i sti.ng of
eating didécggodgp eny )= -zmabgy&lggﬁ{.}.Qﬁeéi}%eoc%rd%ﬁagx}acg‘lt C lglacgep?a"(!)l?e SRS HAS

20 no more than about 2% w/w of the corresponding (+)-enantiomer.

41. The method according to claim 39, wherein the (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane or pharmaceutically acceptable salt thereof has
no more than about 1% w/w of the corresponding (+)-enantiomer.

25

42. A method for treating or preventing Parkinson’s disease, 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, each being substantially free of its corresponding (+)-enantiomer.

30

43.  The method according to claim 42, wherein the (-)-1-(3,4-

dichlorophenyl)-3-azabicyclo[3.1.0]hexane or pharmaceutically acceptable salt thereof has

no more than about 2% w/w of the corresponding (+)-enantiomer.

35
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20 rel ated di sorders, nicotine-related disorders, anphetam ne-rel ated

di sorders, cannabis-related disorders, cocaine-rel ated di sorders,

hal | uci nog@mn3uwsm2di sorders, inhalant-rel ated disorders, aud/egpeessder el at ed
di sorders. 49. A nethod for treating or preventing a tic disorder,
conprising 25 admnistering to a patient in need of such treatnent or

prevention an effecli ve gumy : . N1 AL
1- (3, 4-dichlor ophe(r%;/"[ ) - 3- aza%llfl%@%?cgf%{lﬁt.oo‘]lﬁglxgﬁéNhoelrreuéthﬁh r}nﬁ:"éuti cally

accept abldchderophenyhet-azsbicyeleth 1 ¢hengnaserphianmadenti¢ajlyfacesptaifie saltsthereof has

corr espongi i) - d, QRS ) ing to claim49, wherein
the (-)- ?g(’@&f(tg%l ag‘:agﬂf (/3r oph%fr{gg)c?%%lg(z)%%%@ Ie%%gt%fgéff?hexane or
pharmaceutically acceptable salt thereof has no nore than about 2% w w of
the cogresponding -en ']P;ﬁefr T g i cl al ,
wherein the (-)-1- E4§) 4- ‘g%el}% or 85}{23:{%8)0?gf%@%ﬁ%%ﬁ‘gg)f%oﬁghéﬁg&@é%

phar mac ewdindeisteying tcepatebt @ i of sinbrtsefmémer pRFentwnrar effechemamoauof (9o w w
of the cofrfe [ ) ~enant.i My : / 5870 52.
The' mot hodCaeBa B arepd-2r At LdBR gt d SRl AR o1 om
t he gr ouphereofs ezchibemegsubtantradlytfece s somrekpondinp (bRémentiomer. di sor der, vocal
tic disorder, transient tic disorder, stuttering, autistic disorder, and

somati zation disorder. 5 53. A nmethod for obtaining the (-)- 1
- (3, 4-H1 chl or ophenyA9) - 3-Thezutthoy etcofding fo. Ghilneka vérendin tea )11 -(3,4conpri si ng

t he steps;qaf. i I I I - , 4-

ai chi or ol g TSRS RS AOLARE B ln P duiehehal

st at i onarmp mbeghart abopt 2¥%iwev ef the cetresppading 6in)-enabtigoert ai ni ng

(-)-1-(3, 4-di chl orophenyl ) -3 azabi cycl o[ 3. 1. 0] hexane; and (b) passing the
first fraction over the chiral polysaccharide stationary phase to provide
a second fraction c¥nt aiTiermgethod adcording to claim 45, wherein the (-)-1-(3,4-

(3, 4-dj ~ 3 ' I t ' of
s cors ugaRpRmS B ATARIEY Tohetyde G pIRARRRHIE' AP Bt e b 8
conpri si my moe thanegboof 1%cy/w cfthe eorespondigg {Heengetoamet. f ract i on. 20 55. A
nmet hod for obtaining the (-)-1-(3,4-dichl orophenyl) - 3-

azabi cycl o[ 3. 1. 0] hexane of claim 1, conprising the steps of: (a) passing a
sol ution of an orgadi c eTheantthadhdcqoydidg (Bsldim 45, wherein the addictive disorder is

di chlor Op@%@%ld)ﬁ'o%ﬁ ﬁl%%%@y &)lngl{sgné‘ OP éalgi%)g( %&%ré)e}/s? EmSulgg' (-Eorn%rlol disorders, alcohol
20 related disorders, nicotine-related disorders, amphetamine-related disorders, cannabis-related
disorders, cocaine-related disorders, hallucinogen-use disorders, inhalant-related disorders,

and opioid-related disorders.

49. A method for treating or preventing a tic disorder, comprising
25 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, each being substantially free of its corresponding (+)-enantiomer.

50.  The method according to claim 49, wherein the (-)-1-(3,4-
30 dichlorophenyl)-3-azabicyclof3.1.0]hexane or pharmaceutically acceptable salt thereof has

no more than about 2% w/w of the corresponding (+)-enantiomer.
51.  The method according to claim 49, wherein the (-)-1-(3,4-

dichlorophenyl)-3-azabicyclo[3.1.0]hexane or pharmaceutically acceptable salt thereof has

35 no more than about 1% w/w of the corresponding (+)-enantiomer.
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pol ysaccharide stationary phase to provide a first fraction 25 containing
(-)-1-(3, 4-dichl orophenyl)-3 azabi cycl o[ 3. 1. 0] hexane; (b) concentrating
the firstwo@otraan to provide a residue; and (c) passing aoUsoizssToof an
organi c eluent and the residue over a chiral polysaccharide stationary
phase to provide a second 30 fraction containing

(-)-1-(3, 4-di chl or gphenyl,) - i 0 St j.ak f f
its correspondi ng %?4) - )éi-lrlllén ﬁﬂg&ng%cg%@g%ﬁaea}nﬁe%gh%@%& t?;l? g.LI% r??%@,e?# 4u“‘;'ré%eﬁéer%e 0
conpri si Mignt the gsduppcoasistiny) of BHiretta'sodisdrder; chagnic neoterdisorder, vae tiodisorded,

transient tic disorder, stuttering, autistic disorder, and somatization disorder.

5 53. A method for obtaining the (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane of claim 1, comprising the steps of:

(a) passing a solution of an organic eluent and (+)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0}Jhexane over a chiral
polysaccharide stationary phase to provide a first fraction

10 containing (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane; and

(b) passing the first fraction over the chiral polysaccharide
stationary phase to provide a second fraction containing (-)-1-
(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane substantially

15 free of its corresponding (+)-enantiomer.

54.  The method of claim 53, further comprising the step of (c)

- concentrating the second fraction.

20 55. A method for obtaining the (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane of claim 1, comprising the steps of:

(a) passing a solution of an organic eluent and (1)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane over a chiral
polysaccharide stationary phase to provide a first fraction

25 . containing (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane;

(b) concentrating the first fraction to provide a residue; and

(c) passing a solution of an organic eluent and the residue over a
chiral polysaccharide stationary phase to provide a second

30 fraction containing (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane substantially free of its corresponding

(+)-enantiomer.

56.  The method of claim 55, further comprising the step of (d)

35 concentrating the second fraction.
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