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Dopanine is a nmonoam ne neurotransmtter that plays a CQgtF ?xﬂlhryrﬂ]' og in the
function of the hypothal am c-pituitary-adrenal axis and e‘integration
of information in sensory, linmbic, and notor systens. The primary

mechani sm for term nation of dopam ne neurotransm ssion is through
r eupt ake Y 0¥87%%sed dopani ne by Na+/ O --dependent pl aRFEUSIHRTIHBL ane
transporters (Hoffrman et alL, 1998, Front. NeuroendocrinoL 19(3):187-231).
Dependi ng on the surrounding ionic conditions, the dopami ne transporter can

function as a a [ ed dopanm ne transport (|. -,
"reupt ake") ano{“?ﬂ‘ %Aél&d@g‘? P&?PQE% a%fﬂﬁ]lobe frorYRROPINENS - v o] ease' ). The
functional signifi carmaﬁfanﬂhbeMBa)ﬁpdeaﬁpﬁmmrton s its regul ation of
dopam ne neurotransm ssion by termnating the action of dopamne in a

synapse via reuptake (H tri et al i n. Pharmacol . 17:1-22).
Attention deficit!di s&]&m&ﬁ&ﬁéﬁ i sorder involving devel opmental ly
—i Papproprl ate | nam@}bggﬁﬂnwémbn fefatesitd PUL(3 hmglnc&cgheﬂylj - The SI’I marly si-gns
of attenti.qn it disorder e atient i.nat t.ention.and inmpul sivity.
‘| nappr ofARpYslo &hLbﬁ‘ E@H&%“t‘ﬁaﬁ%gcéﬁ%@ge f‘aitf fheregf, CB@P?S\'Intf or reluctance
t o partismpdsitg O)- l{zgsﬂtuhlbropﬁemn mblcyﬂbmarO]hgcaﬁemrEpMawmcaﬁy deficit

di sor der a c | St ttern of | att
- hyper act¥% vﬁp%gsﬁ‘g@%ﬁ gﬂ%}nﬁtﬁ%ﬁ? © Org);galﬁ}gﬁ ésr? %@egfate an is
typi cal Imhxb;ltmgadopmhmerreuptahd|cumpln|saﬂlgadanmstenngnpar1mb¢m(—I)é*(é,kl- of devel opnent.
bar ki nodetodfSIEEbERlein. Corbln i it Bl Phocile et © MO0,
Par ki nson' s di sease is associated with bradykinesia, rigidity and falling
(Stacy et al., 1996, mcggg%mﬁpﬁ%ﬁ%ﬁﬁ}& The novenent
di st urbances observed case patients result from
degeneration of dBpramineisaaumonsine hepseirapsmitier thet playsastitieal le e dopani ne
def i ci e %E%é%@égﬁiaggéb M&@énafﬁ@s%%&e%teér%n%%&%aﬁ%hﬁﬁ of 23

Febr uary 7" PCTI"'US02125870 t he dopam_ne neurons results from
apopt osi sgnsoes limbicrapdmmaten sysleme aEeprimepamechgrism ferdrmiation oRgepaming et al .

2000, J. ne%&%ﬁhlsgfoﬁmou&%bmk@&' r@lz;seggigpaxnuﬁmmmrﬁeb&ﬁeﬁﬂblésﬁﬁ dopam ne

transporter have been i |'i cat ed ki'nson di sea ﬁHI tri. et al.

1994, ommbrarméﬁawsﬁ@rﬁﬁ%e@mnqwl s11-9?§s)F”0§yﬁ%‘f"6W06TF"q5ér9@ 8643Y- di sease can
be at t enybRinddh thEQRR ichick8ndi6d1E Othé B6pabicCibanSp oM Santfitis b HNS  Of
dopam ne Of by conpounds. t i nhi bi t doPam ne netabolism ég .
car bi dopBgdiar W@Wﬁ'é“&g Soppmng tansporyiv.e., [‘Toppiplke”) and oyhyar lﬁ%ed Appetite
SUPPr es SioPdinihS trahsp @ el FRMkase?). dﬂﬁ'fﬂi%ﬁ@ns@&gm'ﬁﬂaxﬁé&fv‘@ne @bpatisessi ve food

consunption, a neliroration in appetite.. This suppressj on..reduces the
d esir gp d?anﬂ’PH?fHﬂgs regulation of dopan;lme lPepurotransnnss-lron by tem%ﬁah%g%he Action of

dopamine in a synapse via reuptake (Hitri et al., 1994, Clin. Pharmacol. 17:1-22).

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 ef al.). '

Patients having Parkinson’s disease display jittery movements of the limbs,
thead, 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




10 for food. Appetite suppression can result in weight gg;% agyﬁ oght
control as desired. Appetite suppression can regulate food 1T ntake through

drug adm nistration directed to one or nore systens known to play a role
in food digestion. See, for exanple, Sullivan et al., "Mechanisns of
Appetit e WB&HNA27 on By Drugs," Federation Proceedi ngs, POBUSR@SSA, No. 1,
Part 1, pages 139-144 (1985). Methods for controlling appetite suppression
i nclude the 15 regul ation of serotonin |evel, thernogenesis and the
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been | i rArpgtiE unpressien ean regiats fogd insake Whrewsh dregadminisiration dirested to oneicr ease
synapt i Cor%ﬁ&&h@hﬁd%ﬁﬁoﬁiayq(?@l@m R84 fh%&‘?ioﬂe%é fbﬁ»@%ﬁﬁé’ saﬁwéQez%nt | depr essant
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into ree ou t hose that decrea

|nter¥£rr5gq}&%9ﬁ°£§ﬂ‘ﬂ5‘§l’r%ﬁ’¥el gResis ard, itiqp At digpesnesiyiGes e ept or s,
serotommsrmp}r@rsgmggmmmwm@ﬁggors and hi st am ne receptors 35 (2)
t hose that increagse netabolis and (3) thase tha ncr se t her nogenesi s
or decrease fat 2VPSSEEBIUAFY G@SM%W"%I % 2‘5857'1‘) absorption
by i nhi bhdrblﬂﬂy newoeatlion, Miﬂﬁb@ﬁerélﬁfoplk?latlcﬂﬂmprehﬁiéxf istchOetdfe®dbB- 960 and
Leonhar drug{; can cause

physi caI ﬁmfﬂsﬁéﬂit%?%glf SR04, %’fﬂg‘ﬁq‘“&ﬂg ?Glsﬁ8é‘\égnﬁ?5’§r€{] TBPFIREWN dr ugs
i ncl uzle W{pﬂyaigast;mﬁ arahseHsleprecation (Hopkan’ B:md:qfréxrq;’mtmal Mydigiaé 490 net i cs,

I'ncl udi ngfﬁﬁl?cii 0f al.aerag., LY e%?i@%}).n %Sepr@éss?o%actan ave Bsqg {n(z:uslifcs{atlgrllsum ng al cohol,
including insomnia, hypersomnia, anorexia, weight loss, overeating, decreased energy,
decreased libido, and disruption of normal circadian rhythms of activity, body temperature,
and endosine functions. In fact, as many as 10% to 15% of depressed individuals display

25 suicidal behavior. 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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benzodi azepi nes and barbiturates; and nicotine, which h t imlar
to opioids and synpathom netics. Drug addiction is cha?%g?%fflig&g?oﬁy a
craving or conpulsion for taking the drug and an inability tolimt its

i ntake. Additionally, drug dependence is associated wth drug tolerance,

t he | oss Vo 0¥HTREt of the drug foll owi ng repeated adm MY ®n, and 10

w t hdrawal , the appearance of physical and behavi oral synptons when the
drug is not consuned. Sensitization occurs if repeated adm nistration of a

drug | eaglsorhtsondy iﬁlﬁ'ﬁﬁﬁ%ﬁﬂl@teat’icﬂ%ﬁ%\%ayt, 200D Ixr 0% $6:9Tb6Y A C.eonhardt
sensitizatjon d wi thdr are phenonena evidencing a change in the

an awa|

central %64"\)8%@93%@[%‘(-@%{]%% ng from conti nued use of the drug. This
change rotivates Magy &g @heshst pjsialiwidlor bchslogitdl ubdicons Thisagnosthe dr ug
despite s @ig_lous 15 soi:i al ,. Ie%a ,__physi cal and/ or .prof essj onal q
consequetRUaOwE daigs mgluge obigjes Saghlas BRrpimpPium dnd BB ybARItstioy, )
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bl ocks t4F82 85%58?5%"5%&@% a‘f‘{n%%ﬁew%ghol&aﬁteﬁ%mcf%p f tgf’ p 1? 1r(%gghdfopam' ne
t r ans porsympathdtnieekics. T 6ddiction Axkdhiaritterizaiddy altavitig-od 6dmpigion ortakipke, t he
I nhi bitipn,action.of .cocalne.on. neupt I L ne, however,
does nottﬁff' K ?/ndg%?d? ¢y ﬁrzltyf(ﬁ'e]ﬂl gg@%ﬁ‘ngﬁﬁﬁg%%‘ghﬁ%{%ﬁg%@@ _(S)SSQ_Q%JF ctive
behavi orwithGbexioktawe dhadbssfafmffedt ofithk dmgdotlavgugiepeatas adninistiation,end act i ons of
cocali . ' , dopam ne

ﬂg exmﬁ'{gléayéﬁ gﬁgaﬁgé%%}rée Bﬁh%%ﬁaq aﬁtpﬁjehﬁﬁgm t(91fls WG tﬁ@&rﬁrﬁ% ?l_gt

m ght et “fldctuations I'n dopam ne transntssion (Kiyatkin,
1994, | reonsudied NSensibization opgury Hrep@atpd adeinisastion s a drgdeads foalinggpedt s have been

-admi ni Sg@%)@ﬁseft@éacﬁ h6&R! ﬁﬂ&@@@' IsGs]t28ion, £ vHt 2fhe8 BherdhrendevitRBoif®8 L0 Mayer
I'scl 0s -

VJD
et al. ses the use of nontoxi ¢ NVDA l;ﬁf)ackl ng agents_co-adm ni stered
Wit h an Zchangetn the cenibraryvs systenpresylang fTom sonfisped weoERE IBE- T8iSer ance  or

Wi t hdr avghyes YioRb REBthe hideted LS RLaING continRe ¢onS@Rink SrefdRSLIcSSiteAtriowdi SCI 0ses co-

adm nj stration of an addictive substance with an antagoni to partially
bl ockl} recialpleaslpliysrd ghe/ar prefessinnpkoogfeaiensess (B &fe &-S- B8N Mt ent  No.

5, 075, 34l100960/RIMi8E &QN).eCodne adflctibinSehaiieoneloTeheitGordealth ffodads @pi at e
agoni st/ ant a,(tzjonl st to treat cotﬁaltgqe and opi at ee\%jdl tion U. S. Patent No.
Lstudies

5, 232, 93he Ualedafgies: duadamsai ra poeny Japoyaigpieshaye, shes A 9AMGe to tr eat
addi ct i Mleckbkh@uptaRd eftfopaine fromAROsyadflicalgt df tHkWpahide transponte (ladeck, et al .

~ discl ose [ | erot on ntagonj st to.treat.ch cal addi ion. U S
patont NSO0H Siderg3s 5ol Porcdplesthe nbiiion spudotehrame NGB or NT. 4
gr O\M?D foAedlaBal doparhitb) Howleve] ddeeuatrfely sxplairnthe gévebpmantaynt mamtdbnoelvfinges t hat

correl at

o BSRRY 0 Sy RS i Bl T 1,
i npl ant ioaghedvpaniit reése amtrewnade offddutltaed depeis mightdeaesponsible for -
' fluctuations in dopamine transmission (Kiyatkin, 1994, Int. J. Neurosci. 78:75-101).
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 fo treat
- addiction. U.S. Patent Nos. 5,039,680 and 5,198,459 to Imperato ef 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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patient's central nervous systemto inhibit the devel opagrty,of PRI d

i ntol erance. Bupropion has dopam ne reuptake inhibition properties and is
used to treat nicotine addiction. Dopam nergic reward pathways have been
inmplicated in disorders resulting from addictive behaviors. Variants of the
dopani ne ¥2%Y®@&pt or gene have been associated with FCUPIVRBM  obesity,
pat hol ogi cal ganbling, attention deficit hyperactivity disorder, Tourette
syndronme, cocai ne dependence, nicotine dependence, polysubstance abuse, and
ot her drsu;gzpapejmm&isﬂb&abmlmﬁiagéncaﬁdmmmmﬁuhpeduﬂa@EemEntarad Blumet al.,

1995, 10 enetics 2 C nergi c functions
have beé’ﬁg)?"g’ﬁ ﬁi‘f‘ R R ?ﬂj% é]“%/lé% dgvelo (EI%HE %ﬁdo% q?(?mfjo the dopani ne D2
r ecept orBupidpidndms Heppmim rggeskeduiititian propmescmpmsmatomalmmm or may be a
rei nf orcr%géret% or reward gene (Noble, 1994, Al cohol Supp. 2:35-43).

Furt her &% everal studies suggest that an associate of dopam ne D2
-receptor gene pol Dopmphirginseveardpallaways hanedgemimpflicated in disorders resulting

| mpul si vg; n?’gﬁlc%% H%la%g{:gp H}aﬁhﬁé*oﬂﬁgé‘éﬂf@gmc ﬂéﬁbﬁrp%r e%‘@@ﬁéin@%%hﬁﬂe@ncy

Syndrone” (revie by B genetics, b: 41).

Uni t ed Sﬂ@t@@hpmﬂeﬁbem patholpgisaliepgibling, BEention dofait fafpefa‘alvﬁﬁ Id@@l@%fs r acem c,
() - 1- (Spofretth SYHaRRRPBSAME hc&g@éﬁp 'n%ﬁﬁ@&c%eﬂdeﬁ&ehﬁ@i?sﬂgstME ablE 48 an

anti-depressant agent. United States patent 84 to Beer et al.

di scl os @ther dma derendgoey @Nobie 1994, Alcapel 8p?r§e4§wﬂ Bémaf » 83954 o[ 3. 1. 0] hexane

for URe Arpyhd28 é?z'éﬁc‘&%r‘fmflmprSlﬁ&'técﬁlEed)(iopﬁnllﬂéfg‘icf‘ﬂhétM& h&¥BeimoBEnd asul ting
from addition '% drugs and _for .the treat nt of g%rg cal dependenci es.

Adni ni stipdiyifeais ‘BFh amyngs dliafleleof the dOWIB‘E)D Fﬁciﬂtﬁrrg cemanegesed ity ¢ he
(-)-enamkd n@bzakeaépﬁbrr "y bé 9 Feid¥RBMéR of dewhrd dg%nélﬂwbﬁdﬂm@pnewl) 325
azabi cycl o[ 3.1 %rﬁ? to a atlent can_be di s g% r}{;@ eoLusD First, the
racem c M’B( ‘t}ﬁlﬁ ©;| S SWQP%F%S}&E%{WS?PC GoLAEPapIE Dane of its
enant i OR&Jeptor g8 (ﬂemg)hisﬁﬁeﬂa a&sd&fattg&nﬂi mip&rsﬁ/l@&tlgactw&&bﬁipn]lsﬂabehas@c,ond t he
race e, t oxi t i ts._enantioners,
so th zédﬁé?ﬂ’aﬁ ngP’mEo’Pﬁc eﬁ\"&%ﬁ] ec%{h ?%agﬁ‘frgmoﬁqﬁ%%l “fabl e side

effectsSI.lmazlp)atlent 30 Accordi ngI y, there is a clear need in the art for
an enanti omer, ti g be, o) t fyree of the
correspondi ng opgggﬁtfi%@q% F?‘é dﬁgﬁggg%ﬁg\ge'Il“)é{faZ\lgﬁe)S?%Og%eré%lﬁ%é,&r)'%oth of the
af or emer(s,#aivhibrophemd)3uazabipgslo] 3di. 4] hexianmfoo fise ad en tuit-depagssanhagefit. any r ef erence
In Section 2 of t@béedas?ﬁédp%%{ﬁpéfmzﬁ%ﬁé’e&? Iccg% sl&ﬁéknﬁfca @ adm ssi on

that such reference’is Fesent
20 (3.4-dichlorophenyl)-3- azab1cyclo[3 1.0]hexane for use in the preventlon or relief of a

withdrawal syndrome resulting from addition {o drugs and for the treatment of chemical

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 epantiomer, 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.




-4 23 February 2006 3. SUMMARY COF THE I NVENTION In a fi f the
present invention, there is provided (-)-1-(3, 4- E§%d%%%§%h08

di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane or a pharnmaceutically acceptable
salt thereof, each being substantially free of its

correspondi ng(+)-enantioner. In a second aspect of the present invention,
there is provided a composition conmprisin

(-)-1-(3, 4-di chl o?-ophe ] hexane or a

phar maceuti cal |y m%%%&&@é&u&aﬁréseﬁt% m&%@é}x@ﬁaéaq )&L{iasztantl ally free of
its cor respondl ’813 -enant 1 oner. I%O di nent éﬁ

(-) - 1- ( Gichlombhenyld wathigyglolL 0] dexasr emhafl@aqut@flhfe%@féﬁwb alt besphraceut i cal |y

accept a@dcﬁbaﬁé;u%stmﬁnfﬁaeofﬁts);o&esp&ﬁm@g ) habasophenyl ) - 3 - azabi cycl of 3.
1. 0] hexane and pharmaceutical |y acceptable salts thereof are useful for

treating or preveltdssepnd agpeeof theprogent nyruioadhesy isipavidss @ CAYPAIEISANI ne
-reupt akg,n, mﬁg?'qu(gﬁtdldh[b\‘%%dﬂ@ Adbik [SHr 9]‘41693&1% of P PReRAdhtRAGy CONPr i si-ng-an

effective™ anbunt dichlo yl) - 3- azablcyclo[S | . 0] hexane

or a phenceniehbesalttherdof; ea%@@gﬁ%ﬁaéh%lalﬁteep EFSPOI’I%@ (rensBiqmEonmosi ti ons

can additionally gggamkﬁﬁmﬁtnﬁygggppgyihﬁﬁhk%hggggptabIe vehi cl e. These
conposi tions are -useful for treating o t|n a di sorder alleviated

by i nhi #bicyReldbflhrare apdrlpreseatically %CQPFﬁbkdaI%b“éE‘tf 1-8s present
i nvent i @BhiofoPRnS1) '3%2951@6!&@?(1 0¥he)1an1‘ ahPptthrmstetithly SRBAMIE JaittRzRPI cycl o

[3.1.0] hexane or a pharnmaceutically acceptable salt thereof each bei ng
subst antp ey f‘?fr“@ém@fm‘ Pregengipg 2 %ﬁéﬁéﬂ?}@ﬂ iphiliting depaminerdiptakee i n treati ng

O Pherenting & et ihith@nkiss BRI ARRATER ofieipiake. (N @

fourth aspect of resent 1 nvention ere s use of (-)- 1

- (3, 4- anowmtef 6bhé3x91d)ch®ropamb) i-wbwyoglgml Qi]lem%m@h@mézewwaﬂrraceuu cally
accept aQJ:cSP % gth%&‘)f’l‘he ﬁ:@&x’ﬂc d&ﬁmﬁé’&ﬁ%ﬁﬁlﬁbﬂll&lﬁo&ﬁ% ap]c its

correspon enanti o the manufacture of a nedi canent for
treating véma?ﬁuwélmamgtableaplae}pd'éhesamrémsmoe&arﬁysqﬁmqu&r@catwordopam ne

reupt akgrevérnmg afdlstdérﬁﬁzpﬁ&B bginhsﬂiﬁngoaoﬂp&ﬁﬁfe réup@Bt i on, there is provided
(-)-1 4- drchlorop azabicycl o[ 3. 1. 0] hexane or a

phar naceut i cal | y %B?‘-‘é‘)fsth?ﬂe?teﬂ‘é}i@@flon thepedmpeuitedstifstant i al 1y free of
its cor P93 (3hiGRB M. O RkaneloPh phifBadettidall RLEMbIOGI tRERY,ENt I NG a

di sor deégﬁfyaew a?ed 1éayl nm b?]{l?n%negopgm nz eréupfakeﬂ V\:hgl’ ei n the disorder
i's sel@Ghb@ngwbmlﬁb’ﬁmfﬁfsW@Wﬁ@)@ﬂ%@ﬁ@hﬁ%ﬁﬁmﬁéﬁm&% di sorder,

depr e554,00niAPERldtor alldvRidH 10MbiGnlopEARE rcuptafh, @ i di sorder . 23 Febr uary

2006 In a siX aspect of e present invention, there is rOV|ded use of
- In a fourth aspect of the present invention, there is provided use o
(-)-1- (3, 4 fourth aspect of th h ided f (p)

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 2
medicament for treating or preventing a disorder alleviated by inhibiting dopamine reuptake.
In a fifth aspect of the present invention, there is provided (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0] hexane or a pharmaceutically acceptable salt thereof,
each being substantially free of its corresponding (+)-enantiomer, for use in treating or
preventing a disorder alleviated by inhibiting dopamine reuptake, wherein the disorder is
selected from the group consisting of attention- deficit disorder, depression, obesity,

Parkinson's disease, and a tic disorder.




di chl orophenyl ) -3-azabi cyclo [3.1.0] hexane or a pharnma
acceptabl e salt thereof, each being substantially free(ég?;teb{uaw%%

~corresponding (+)- enantiomer in the manufacture of a medicament for
treating or preventing a disorder alleviated by inhibiting dopam ne
reupt ake, wherein the disorder is selected fromthe group consisting of
attention- deficit disorder, depression, obesity, Parkinson's disease, and
aticdi sorder Ihla@m)&ht-‘l@lactthfﬂ]sp&sént dibveritibe, thires @fivided vl (P, (3tzhere i's -
provi ded; . en 3-azabi

phar maceu g&"iﬂ& géa%aeb“tya OI[ Ihf: %hérraé’djla‘mac"eug)éﬁ Yﬁ%?eﬁé*’?ﬁﬂgt?‘gﬁ? al I y fr ee of

its cor p@h}bgnglsubgtm(tm)ly &namfms@mspcﬁ:rdmgme)eemmlotﬂeemtthngarmfactuw &\senting a

di sorde i.nh |3 tin u wher ei n the di sorder

is an Bl&%l:éxﬁﬁt/%} ?aélo ep Fevepiin ang%ﬁr&%ﬁt?lﬂlvggesg’ E‘E‘b‘t%“tgﬁgpaﬁ?l&%féﬁt ¥nhventi on,

t her e | Wheripiedirdess SdéCtt(d—ﬁ‘Oniﬁle gﬂmlde@hsmﬁrlg)jfephﬂmyld)aﬁat dizadrrcycl of 3. 1. O]

—hexane- 8bor thg tkll%gl’llslcylse%gecal%t |t thereof, each being
substant ree o RS correSpon fda enantionmer in the manufacture

of a nedi carre nt f bra sevengit dspegt oﬁthmesemhvmgoxﬁttd:ess)prdedecb@)ue(aﬁat ed by

i nhi bit wher e| the rder n.addi ctive

di sor de?l@ﬁfﬂ%&?&ﬂ? g%ﬁabmgrglgt?alk{g he)tcaﬁte orsg %ﬁ%@ eici;egﬁtlbfes thgrep provi ded

(-)-1- (Gachbeing mhtstmt@bhﬁcwdf)ns Bemptbldmgﬂ)&[n&tfbrr@i fohescamecaning ar

pharrrac S her eof substantially free of

its cor %&éﬁgﬁ%% %13(9‘%& ée%gén |yc1)Irqtne]‘tflmtl (F parfag reup ager’ ‘e"gt’“‘"ﬁg’l cb' ‘%FE\?E nting

at t ent i eddictied digirderdi sorder. In a tenth aspect of the present invention,

there is provide 3 4 dIC ycl o[ 3. 1. 0]

hexane or a phar drrlé%éu a%II"y aéﬂce 5%Imeve%a t?‘? %‘%‘de‘% %ﬁ gEI ng

subst antidedithtorbphsaylp$ -azatbszydoB rley ;h@mde oG I:(hm)maeamnm]yan@aptabln sithe manuf acture

of 2, TBASEIRNL!PLLERTHY Y. 8 AENL0. AL SOLLON ALl ChL Ol Sor der, I

an el eventh’ aspec resent 1 nv re’i's pro ( )-1-(3, 4-
di chl or @ﬁﬂmd;dame@-fmm@wmbmﬁ/@umg Olisbréxaiieviaed by iphibitingdepatireal | y accept abl e
salt t hl%{l e’ wh &ﬁthela% d%ﬁvé (?isorXerf ree of its corresponding

(+) - enant rea preventing depression. In a twelfth

aspect of t he pr eh;@nltnﬂil tfspecmt)f thnpresdnemeemen pitemns dedidas €)-bi3,4- ) - 1-
3,4--d ticall
ecept Al LBERIERLbBBI N RGP ARt e gPePeBIgpsRes o Y

cor r es paakibaing substantinlpnfrécafis s:orrespdnﬂneg (o reudrgiotac; éor um‘m areatiddiocanent f or

treati . sion. 23 February 2006 In a thirteenth aspect
of thenlg?‘%éte a%f%ﬁ%égglﬂ%ﬂcﬁ% ?et‘%re is provided (-)- 1 -(3,4-

di chl or ophenyl) - 3nazeaih spet of tBe dre@ht inextine there iapphidedwme ofi¢-)-t€d,4-y accept abl e
salt t htﬁélﬁ&t)phenyl)é -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 or preventing attention-deficit disorder.
In an eleventh aspect of the present invention, there is provided (-)-1-(3,4-
* dichlorophenyl)-3-azabicyclo[3.1.0] hexane or a pharmaceutically acceptable salt thereof,
- each being substantially free of its corresponding (+)-enantiomer for use in treating or
preventing depression.
In a twelfth aspect of the present invention, there is provided use of (-)-1-
(3,4-dicblorophenyl)-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 or preventing depression.

~5a -




each being substantially free of its corresponding (+) or use
intreating or preventing obesity. In a fourteenth aspgg?‘%r*1 S eoéresent

invention, there is provided use of (-)-1-
(3,4-dichIorophenyI)-B-azabicyclo[3.1.0] hexane or a pharmaceutically
acceptable salt thereof, each being substantially free of its
corresponding (+)-enantioner, in the manufacture of a nedicanent for

treating or preveﬁiatﬁﬂtee@@&p&dofthepesem iht@ant, heasp pelided (-1-hes,present
invention, there iis pro

4-
di chl or G‘ﬁll"}@i‘??]lle)“y%g’ﬁ%‘fy&lfa ]o‘f]é“e’ianﬁ]’r %@?HFP&"‘BWIQ’ aﬁﬁ‘ﬁ’?%@é]ufhier@%ﬁ |y acceptable
sal t t hedcBBting subitektialp irediofStd Rerk@pdrdll(Y)-dnbBuRf for i if gEAi@g pondi ng
(+)-enantioner for use in treating or preventing Parkinson's disease. I a
si xt eenPIVREpRelesist t he present invention, there |s provi ded use of (-)-1 -
(3, 4-di chl or ophen abi cy har __t_JtlcaIIy
—acceptable salt t ea?rfé) ceith 35 58%°gg‘el[pﬁegw%u sl%t S;Pr V?%eg 0 &?52 :
corres p@rﬁdlnlgoqowmdbréﬁmm}'elpﬁ 1.0] hekroe nmuhaamceut@albf aceeptaiggilt anent f or
~ treatingeQhs QJcﬁ\SE'iﬂg hﬁ&aﬁ’ ?a!iiﬁ?ﬁ@é&ﬂts oﬁiés?(ﬁfaﬁl% (Jrﬂnsntﬁa%é?%&@%%@éﬁ@m of the
present | nvéntion, ere 1S provi di chl or ophenyl ) -3
- azabi c9%’11@f@cm@nﬁfftﬁmpﬁveﬁlnﬁﬁh?sﬁﬁceut| cal I y acceptabl e salt thereof,

.eac[m bei ng SubstaH{Ediﬁ’te{eﬁ{thfaﬁlﬁ&o@ghglpie?exﬁﬁﬁgrﬁﬁﬁQHdbﬁ@rdvﬂcquxuomerhfor use
I N rea reventi a | ClLI Ve |1 SQr r ent aspect
of ¢ e NGt oSO Al 8% Sia oA penpent el ket P

. (3, 4-di edeh bﬂﬁg)hﬁstyﬂn)a}lﬁfreadfadswmy@bm{d&g (B- e&]antimmeafmeuwm aegingpmmaceutical ly
accept agljeg nﬁgé%ar elr% .cach being substantially free of its

correspbn di -enan |orrer in the manufacture of a nedi canent for
treating or prevehtasigeeath aaphet eftthangesaitduviention, thens ispravidesiuseef(h- laspect of the

present (3 NYEALlMEnylb- b%&zﬁndy@lo?r 1% 'h@ﬂe br 2 phhinkadedftically acceptable salt thereof
di chl or dphenyl )~ 3-azabi cyc¢l o hexane or a pharmaceutic Iy accept abl e

sal't t hefebpeng whytantighy figp of efbsqr%??nqﬂéw (Freprntioger, inythe RERYiRcEpy
S (+) - enaﬂltedhediﬁhtfoertreatﬁgdrprewxﬁﬁgmmsdaé;euent| ng a ti c di sor der In a

twentieth aspect of the sent i.nventi t her e of (-)-1-
(3, 4-di chl or ophen@’izbse?éené awgﬁc&%p@@?@{g}pgﬁéﬁ%’? ﬂzqéﬁfﬁl cally
accept athicdomphdnyl)-Bhestigtlo[ht]hekme nga gubsdceanicalit acyeptab@esaloﬂlelebﬁ

corresp i 1 nkAag f: ament for
treati nga[&g?&g éu\%ﬁlﬁgﬂghjggéﬁ{écg&ég%&g%?%mot hgeﬁréF Fonjbl&cﬁlﬁgdrﬁﬁgbﬁay relate to a
met hod prsyentingan 4ddigtivrdigrdegent i ng a di sorder alleviated by inhibiting

dopani ne reupt akem&%@f&ﬁh@%ﬁ%ﬂh@b&%ﬂin%htﬁoﬁ) tﬁer@ﬁ?k@ﬁﬁedh&of@?—@d of such
treatnent or. _prevention an e fective anount o

- ( 3, 4- di3ehvishlergplsnyl)-p-ambicyslgls; 1) begpgora @?ﬂ%?%}ﬁ’((?a‘l?' acgeplestibceut i cal Iy sal t

t her eof thereof, each being substantially free of its corresponding (+)-enantiomer, in the manufacture

of a medicament for treating or preventing an addictive disorder.

In a nineteenth aspect of the present invention, there is provided (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo{3.1.0] hexane or a pharmaceutically acceptable salt thereof,
each being substantially free of its corresponding (+)-enantiomer for use in treating or
preventing a tic disorder.

In a twentieth aspect of the present invention, there is provided use of (-)-1-
(3,4-dichlorophenyl)-3-azabicyclo[3.1.0] hexane or a pharmaceutically acceptable sait
thereof, each being substantially free of its corresponding (+)-enantiomer, in the manufacture
of a medicament for treating or preventing a tic disorder.

Another embodiment, may relate to 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[3.1.0]hexane or a pharmaceutically salt thereof.
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—-sel-ectivel y -i nhi
 embodi mamacaieglly ase

5b 23 February 2006 Still another enbodi nent, may rel at %3%%1,1%%}% d for
treating or preventing attention-deficit disorder, depression, esity,

Par ki nson' s di sease, a tic disorder, or an.addictive disorder, conprising
adm nistering to a patient in need of such treatnent or prevention an
effective anount of (-)-1-(3,4-dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane or
a pharmaceut i cal IStillowthpt elob@limert} mhhmlﬁefqaﬂbﬁlbéf@‘bfeﬁtmg or

(-)-1- azabi ¢ 0 xaeor rmaceutlcally
accept ?v%nﬁllj}:ﬁ{u ﬁ%o%?%glfyd&org e eBJI"esm %éﬁ%. ?c%nao ease, a r{fl et hods or
conposior amadsljctive disondst, mnramgyadlﬁum@erm@ to asatmtmesgtnfcsuttgrqawyenénanu omer. In

a r ef
p ?’g&ﬁﬁté’n %ﬁgor oﬁ?ﬁ?ﬂt 05( %\15%#—(?100 Tpil} ellyl)(i:]- ea)lgg:xclo@ - (Qhexgg? (r}r%%eutl cally
accept gbimagaticallyaseaptiblosaly et i al I y free of its cor respondl ng (+)-
enantiomer is u ﬁl@fe}ig 55"’1111(3 4%chﬂfr@ﬁh%ﬁst1)-%sa££b§c%198r1 @hbaxé alL£d by

tin ding to this preferred

ble <alhthereat @ﬁﬂa@}é@o@h@ usecdin th%mrewpbakth%r%m nephrine

or ser %ﬁhﬁbﬁh&n& g8 &Wahtaally'i’re@ afid &%%bndlﬂg (—@I&h&lﬁi&ﬂfcf N8 aPreféfddot oni n upt ake.
_It has unexpect ed been di scovere use of

-1- (eglbadlaiee%( bﬂéﬁ»ﬁé@i‘ampﬁ%}ﬂ)a%'?@@b@?@ 10]byses et fePhgpmageutically
phar Nae&ypiabledhit mex%af:@amﬁhiaﬁy&eé 5f1isfaeﬁés95ncﬁﬁgxsi)eaﬁwwrdeylsfurs&ﬂoqfeau ts
correspondl%g é-h“\f) e%] n mer .to tlre revent dlisor der .al | evi at ed by
i nhi bi toF RGVASR isprier %t’ by §deetrecly o B cessutigg s cul ar
ef f ect shis plefe@Rd bbedimer] SUthsm@Lyﬂﬁdh@ﬂﬁtagébuﬂy dséptistblockysiéphiphtinn associ at ed
W th norgepl neﬁhrl ne_ar ?g‘%F tonin. ake inhi bitor f?tﬁﬁzs Febr ry 2006 WO

03/ 017 $5¥IPeH N HapPIB-E A, n‘fr%ﬁ TIRG QISErOLAnLYR BUNGFRESTY | hvent i on,
t here ibaemﬁswvdﬁﬂtha: wse bhEp1-(F, v bichloiophéeriyl)eB-azabicyclof3.1.0]hexane or a

(-)-1- r oph | ).- 3- azabi | . 1. 0] hexane, ,.conpri sing the steps
o) (aphisenigy SERRPlEsH: raf bR Raf ollin S RoNEE (F 5 o 5

di chI oreﬁaiuemyﬂ )otﬁeaaﬁlqhé\@)ltﬂ difoddet alidvigeadlneinhiviting dopdmineptykelaysidechar i de
statlonr has first f actlon tainin :

O 1 (3 e H R preard e B SRtn AT AR s sacsing the
first fdysfmimomassuaatedWﬁhndmepméphpnémssam@dmupldcesnlabnommary phase to provide
a second fraction containing (-)-1-(3,4-dichlorophenyl)-3 10

azabi cycl o] 3. 1. 0] hexane substantially free of its corresponding

(+)-enantionmer. In a twenty-second aspect of the present invention, there
i's provided a

5¢




nmet hod for obt aining (-)?1-(3, 4- di chl or ophenyl ) - 3- azabi Eg%le}g)l[ugry]%o%hexane,
conprising the steps of: (a) passing a solution of an OF gani ¢ “el'uent and
(+)-1-¢( |.chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane_over,_achiral

pol ysacc g’rol lagg}é-’fationary phase to provide a first frPﬁ?qsgws nt ai ni ng
(-)-1-(3, 4-di chl orophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane; (b) concentrating
the first fraction to provide a residue; and (c) passing a solution of an
organi ¢ el uent aniaMEntydptaseciridhe presen ipventions dleyasis proiided daediodt i onary

phase t grRBE@MIHA-)A -SeLOBolop RAYH BT YRR R Bfiekahe, kokmPridingBe st
di chl orgéheny:u%fts?- a?abi cygl g[ 3”1 O]Zhe%né sgggt aﬁt ioa fly rg; e%sf its
corresp®ndi ng (+)- enantionmer. The present invention nmay be understood nore

fu![ I ydby 1r-ef erenqzlg_ ]'Eopgsbiggaggﬁﬁdd&qgg@%ieggﬁmgwd#_%np! es, }[/v_hi ch Zwe

i nt epdeg to exe [ .non-J i i ng enbodi pents o e inyention. 4.
DETA?LE%‘*E’%@E%“E‘PG%X 0%15}{h?wpma°b¥fﬂp°gﬁcﬁﬂﬂﬁﬁ@%@w%%

—-"subst agrovide & first frationbonthifiing ¢)4143 AtichilditpHery)-8 2aibidyelvEd. 1.oeans; 30
containing no nore than about 5% w w of the correspondi ng (+)-enantioner,
pr ef era?ﬂqy no nore than about 2% w w of the corresponding (+)-enantiomner,
Em;e preferably @ nnpmin@hﬁﬁrﬂh@cﬁonb%w(w\cm"alp&ﬁamhmim\;\uﬁnﬁﬁmg |

+) -ena r...JJhe term "corresponding.().-,enant i oggr" en used in
connectﬁ%é‘éneqﬁwd}g)s- fid @gcypn gotging ‘%ﬂﬁe’@y“")m 915’2%?51?’@?& o[ 3.1.0) hexane or a
phar Hhcazahi¢ych(3. 1.0 hexanp sulistantialy freedFits Cor28poRding (ay-gnadii@dter\O 03/ 017927

PCTI US02/ 25870 t hereof neans, " (+)-1-(3,4-dichl oraophenyl)-3-azabicyclo[3.1
Al hexane" or a p gﬁyﬁ%ltéﬁe[c%da Sf"i# g%tééﬁ'{ﬁﬁeﬂf’éw%m" tﬁ‘ﬁ%fsé’(‘i‘%".ld% dpatient" is an
ani nal methpe] fodebtaning (3-1(84-didhibrdphent )03 -aAbicfAdBHL 0] Bxai, Bobiving thonkey,
horse, .sheep, pig, chicken, turkey, quail, cat, dog, nouse, rat, rabbit,
and guinea 'pig, and is nore preferably a mammul, and nost preferably a
human. The phras@ " ptrassiegeselition of 3n crganigrlednt endsG@)4434s used herein is a
sal 115 QfidiRio K ' =3 b Gyl :

O- (3% dipéﬁé@%?gﬁﬁlg?%?%%ﬁg? 905 Erl ROIQRETuARONR B hese 0 1 1

i ncl ud@rovisler frefiiraction ecatpining(- i3 4ndishloraphemyi)ed-azebisyeleld; 1.0lesxansit e, chl ori de,
brom de, iodide,pi t rgh&ntitshd st R boFrSidddRsiBALRe aci d phosphate,

(c)  passing a solution of an organic eluent and the residue over a chiral

polysaccharide stationary 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
41. 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[3.1.0}hexane or a pharmaceutically acceptable salt
35




10 isonicotinate, acetate, lactate, salicylate, citratey te,
tartrate, oleate, tannate, pantothenate, bitartrate, asg%%fﬁl%ﬁgédsﬁcm nat e,
mal eate, gentisinate, funmarate, gluconate, glucaronate, saccharate,
formate, benzoate, glutamate, nethanesul fonate, ethanesulfonate,
benzenesNYAGHA1%8” p-tol uenesul fonate, and panpate (i .&CI/US02/25870
- rret hyl ene- bi s- (2- hydr oxy-3- naphthoate)) salts. 15 4.2

. (3, 4- DI CHLOROPHENYL) - 3- AZABI CYCL(J 3. 1. 01HEXANE

( ) 1- (&h&e&iﬁéﬂh@(@h?ywﬁ&m% o?ﬁé}}l)@lgaﬁ[gﬁ;lg[g or Preferably that

substantially free of 'its cor |oner can be obt ai ned
from () @ﬁ{r@cglhgéiycﬁcgqua@}e@% 180}.- 3- azabi cycl 0[3 1. 0] hexane usi ng chiral

chr omat ogr aphi ¢ NRUPARE:" iSHGRIAS, maum%marmme@e bad Sing) SREY £ERY, 09T aphy
("HPLC') with_a sujtabl.e, p{(eferablyc iral col um

() -1 - ( 3, BKE% RPSE ShtrRrRIE: chisken, Hiskeyy @yad et dogmee 4w, 12bbib BRGEHESH e usi ng
--net-hofls - 1g1|aﬁ@ism@lpm&rdﬂly$mﬁ%@mnd\iﬁest efe?ﬁ;l Rurh. Epstein et -al .. In a

| preferred enbodi -)-1- chIor

“azabi cycl o[ 3. 1. 0] |f§“6"§ﬂ“§t‘r‘tf?é aﬁya%i“%&?}?méﬁﬁﬁt fogmed; gani ¢
elh uenlt amfh@aci&anaaéezbaei::nim}ogém@b@wﬁoy-ﬁf@éabljglsmplﬁm 3tth herane Oxer 3
chiral po e S onary. . . Prefe , pol ysaccharide is
starch dF*%° afgf@h \,%Ffevg S%%&ﬁﬂ@é’@&ﬁ%tﬁ‘y}l{eaﬁa)ém&ﬁ?- Fljatestestafnar y phase
is w:c t hrcrxalatepdti):ilomlh tirthrhide, amdldmmtrafa)sm&fmhipﬁléa,tel phcfbhatc%laaﬁgé@helm _(I)_ I uLm oa
manu e avai 0 i ral Technol ogi es,
I nc. ﬁgd%&’ tile, %n&?\% @agehsag% n%’rcé e"¥‘3r°ét8’|t“y Agtrafe, Ole3lP, BHOAG y RALPAK. AD
HPLC colpmntnthenangblthtrcié,asqoebjltee bupeimhte] malaath@ntmmtebﬁmasmé \ghmbnmjj usted in
polarity I%Hat@ smcﬁfﬁhtglfgﬁnpa% %hnzaﬁr %Hﬂ%rgatg% %ulip nzﬁet, %1%1311,3 [r%'on e or gani ¢

el uent con ns "a non- A S0l prése out 95% to
about 9@6&5@‘(812@@@%11@9@}&%@ apd paheate @e. gb.h‘r-methxlbnﬁdm-(qahmcerryﬁ- in about 5
to aboutn@1 vgliume/ vol une) . In a preferred enbodi nent, the hydrocarbon
35 sol ven exane and the m scible polar organic sol vent is

|sopr§pyl amne. 7 23 February 2006 WO 03/017927 PCTI US02125870 10 Passi ng

the solution.of the orga 83, 4-di chl orophenyt) - 3-
azabi cycl o[ 3. 1. 0] hexar;g%gy[@ry % {/saccharl de stationary phase
provides a first fractron (I on]e or.nore fractions) containing

(-)-1-(3,4-dichl C{E)Optﬂlaihﬁlm%Phe%?;ﬁlsL&‘éﬁhﬁ o131 oMb aRBforablyndd T St fraction

can be directl f/ frpas? over hi r al
substantially free of its corresponding (+)-enantiomer, can be obtained from (+)-1-(3,4-

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 ef 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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pol ysaccharide stationary phase to provide a second fra%il;g[g}ugllye}goéone or
nore fractions) containing '

(-)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane substantially free of .
its corresponding (+)-enantionmer. Alternatively, the first fraction can be
concent r A¥Y@WBMF27provi de a residue that can be dil ut ed?sH¥H2E&¥7br gani c
eluent, and the resulting solution can be passed over the chiral

pol ysacchari de stationary phase to provide a second fraction containing

(-)-1-(3,4-dichl Omﬂf‘g’lﬂégohﬁmﬁéﬁﬁb@%%}tu Eﬂﬂeﬂtaﬁ&lt}@)@%@ cﬁblh&b?ﬂbhﬂ?—hly free of

Its correspondin +)-enanti oner her. wa secon t| on(s) can
be concetfAabigyde]3. 1%plli‘eéﬁ@r°é(51l e plral pelysgechagd eo"E%‘QP‘H'Y Rhasg pyoyt
(-)-1 -(%ﬁaﬂéﬁ@ﬁﬂ %@mﬁaﬁélﬁ)act&ns)aobaﬁi L L@ ﬂm@hbﬁpml)substantlal ly free of

its corres +) - en tlo ERA UT USE
(-)-1- (337&8 aII)‘]j P@%’tﬁ’_"d“?ec ‘i\énf‘sln accordance with
—the lﬁveﬁdlysﬁébhaﬁdéstalmﬁé’ry hade ﬁi’ﬂr@ﬂdmh@wﬂd)ﬁa'&nmﬁ(z ahbomyarinedr8frictiohy)exane -or - a

phar maceut | cal | | e, salt. th re ni n| patient,
pr ef er abPSH AR PRt 1(6; ey TODhERY, F 5t ??B@JPG’H u?ﬁ%%?ergﬁ?
pr event I aiheqfon&ng@);blﬁmicﬁimr Alidreativalypttie Iﬁyst ﬁuﬂnloblcan b'egodeqnaatedl'@ reupt ake. In

{1 f { t f
G Sor dor PaPAEy esices TR Rk Antd vt HERAS ok Bh BerhuRihe Rt ' OF OF 2
di scer ni bad mssyl wpérche d:Hmmlr Imdnfsacchmth isatibery Mlpmmde a secmﬂa‘xaq@qn or

t ] f f, h I
oar anrd ofonSpE UL IS MR LR o3 R, SRRPHEAT R POV B8
enmbodi necmxespdndmgt(fﬂeamaﬂtm‘mr 'Eithsnway glte széondé!faemcsl(s) o1 berriopeepirpigd,t he
Progress r@féra%g ﬁvgéu%otro%%{amaz{ Joﬁ?ﬂ‘zat 6254 (quu%ﬂ&rbﬁgnﬁ am ne reupt ake,

ei t her scernl e synpt om

physi ol o@abla](dlqﬁ Ié)]@xane ﬁﬂbﬂtmﬂlﬂ&%@ﬁ@ﬂs mmﬁpqwdylﬂl(th@afa%ﬁ%t er, or both. In
yet another enbodi ment, "treatnent” or "treating"” refers to del ayi ng the
onset of a disorder allevi at ed by inhibitin doBarr ne reuptake. 30 In
certaild enbodi mentds3: (T}{F—] PEUL gﬂ%ﬂ?pﬂeﬁ %Q%EHYE‘HT

1. 0] hexane or a phar maA<HBIEXALO[3.1 OFHE XY . admni stered to
a patient, preferably a nmanmal,. nore preferabl a hu as a preventative

measur e agai nst ;l%empsd%“athdh%w%m é’r)f]eﬁr“a@%@mﬁ?h@P b| ti ng dopani ne

- reupt akeazahigydisied d]]%&ﬁhébraphﬁﬁﬁé’eﬁﬂédﬂ?@cceﬁfabfe @ﬂﬁ&’x@ﬂébhﬁlgdmihﬁfe@éd&oho a
reduction of the risk of acquiri disord 5 all evi ated@ﬁg}éoghl biting

dopani neP3istippraferabby 2 mammy mP@dl‘j Erebly abpumps, Orr & Weabpent QEPFY ¥ 8 23
Febr ua0ydidh8& M&yikkad 9511?1%%1n§@3ﬂah:b&2ﬁ;&5&7 @n brteentboSidded s "trexanent ot ed or

restored,to.a, normal state.
"treating” refers to an ame 1orat10n ofa sorcqgg aﬂewn?er}l By n(_lhl%ntmg Slopamme reuptake,

or at least one discernible symptom thereof. In another embodiment, "treatment" or

'SL 2

“treating” refers to an amelioration of at least one measurable physical parameter, not
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
"reating" 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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di chl orophenyl ) - 3-azabi cycl o 3. 1. 0] hexane or a phar maceutipegl % #fgept abl e
salt thereof is admnistered as a preventative rreasure 0 a patient.
According to this enbodinment, the patient can have a genetic

predi sposition to a disorder alleviated by inhibiting do P m ne reuptake
such as AP&H S hi story of biochenical inbalance in tRe"Bi%3H7 or
non-genetic predisposition to a disorder alleviated by inhibiting dopam' ne
reupt ake. Accordingly, the (-)

1- (3, 4- dhe tisondepireayingd &regabd Hynlodhal. sﬂaxé)]lhexmmbcmlhdenmam(aaeut ically
accepta salts hereo e used for the.t

nani fest‘i&i? 1orsphspyly ongbd?yag’i?gpﬁﬁwgtméﬁp agyma‘feﬁ a@?”? ?ngtngggazlatngﬁeﬁgﬁrl tupt ake and
pr event i aiminitteredas b preventfivé nBasiire DlaSERBDERScordifg/loANEEmbSlinsit(thg - 1- ( 3, 4-

C )T e i AR et i 8) ooy by pintiog opaming 1 ca 1y

—accepbabieeptsicd, swh he fasoly histey ofbbdicmicl inthazacd lnghed:rralp,rfe‘a@m-gﬁ@ﬂ@ ndogenous

d d d

ot ude, ipdtroSibR EL R b RS i RSN o leR oo e Gt OO CTS
obesi ty, (-Paf3d4- drsblnm@hdlYQéﬂa&ewaqu[3d40§1@Kma§d phavataceyticadly pceeptalle saisder s. 20
25 30 35pL% a%é ﬁseﬂ'fclf)rq}fé @éaﬁﬂergxfaﬂymfumggg%ﬁ%&ﬁ& dIRURE@E are not

limted to tl speci di sorders_descri erein, as nmany types of

di sor derighif gﬁﬁ?ﬁﬂ@%ﬁ“ﬂ‘ﬂ@rﬁ“@lﬁ@“@&“ﬁﬁ?@%sor der. For exanple, as
disclgged in U. S. Patent No. 6,132,724 to Blum attention deficit
hyperactivity disorder nay nani fest itself in the form of aI cohol abuse,
drug abuse, obsedsikeD EBS\MJ%‘%T%‘P?SWG&II {Beft-qi rs, reading
probl ens, ganbling, neRICHLORORIIEN ABICYCLOP. opposi ti onal
defiant behavi or, conduct di sorder academc probl ens in school snoki ng,
abnor mal sexual behav Qfdichldi@;hieﬁﬂ) sLaﬂﬂ;hQMbgr ISO}héﬁﬂﬁiﬂdealhmmlﬁeutlcﬂ@pr essi on,

sl eep di so n stutteri d| sor Al th
beha\e:l oré SO el ereh B Poepu riier Bt el endieete s Aifans il e
al | evi atigdnhiyiting dofinithexguptalep Sutindisdrédtpinakude, dueare ﬂmllmi&d top atteditionr der s as

part of 1 nvention.. Ad ni c d.herein for many
speci f i c& gf’@ gieordfs d%f?%sslp&?%slﬁyﬁp fﬂlﬂﬂ%&ﬁ Jﬁ? &é‘?l%%geés’ ? Letivey agnostic
Criteri adifarders. DSM | V (D| agnostic and Statisti cal I\/anual of Mental

Di sorders, Fourth.Edit 2r i can. Psychi

Washi ngton, D.C. , % @‘tﬁ‘-{g i m?tgl egp%r{ugxgelu %fr(%éégs \Aﬁgfs\eg%ég | n| tions

can be fspegific dnaoz’dbrs ﬁesca!badrtmrwe asammmms oif igokdére heymanifest from the
20

primary disorder. For example, as disclosed in U.S. Patent No. 6,132,724 to Blum, attention
“deficit hyperactivity disorder may manifest itself in the form of alcohol abuse, drug abuse,
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,
B 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,
30 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.
Attention-deficit disorders include, but are not limited to,
Attention-Deficit/Hyperactivity Disorder, Predominately Inattentive Type;
Attention-Deficit/Hyperactivity Disorder, Predominately Hyperactivity-Impulsive Type;

3 Attention-Deficit/Hyperactivity Disorder, Combined Type; Attention-Deficit/Hyperactivity
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Attention-deficit disorders include, but are not limte
Attention-Deficit/Hyperactivity D sorder, Predom natel yg? iﬁ‘g??afﬁ(%"% Type;
Attention-Deficit/Hyperactivity Disorder, Predoninately
Hyperactivity-1npul sive Type; Attention-Deficit/Hyperactivi t%/ Di sorder,
Conbi nedWD/(58179%¢ t ent i on- Deficit/ Hyperactivity -9 23 FEBfUIE¥387P006 WO

03/ 017927 PCTI US02/ 25870 Di sorder not otherw se specified (NOS); Conduct

Di sorder; COppositional Defiant Disorder; and D sruptive Behavior D sorder

not ot h%i‘%tﬁ& @P&ﬁéﬂvﬁ@%écﬂ@ﬁ)@@?@o%&@t Yﬁéo?ﬂe?@ﬁ@ﬁﬁoﬂaﬂgbﬁ%?])ls@é&r are not
limted to, Major Depressive Disorder, Recurr Dyst ym c Di sor der ;

Depress|@émrgﬁi’r‘ﬂ@lehﬁ’&rIB?%@’\RPW%@EPHW@Hd§N and Maj or DepreSS| ve

Di sorder, Single ré@ﬁl@ d1d3ﬁfei%|1ﬁcﬂﬁ{b Sut dieSRAERiItEd 0] Mdj@snemgsmes not linmted
to, neurole tic- |n uc ﬁLnsonlsm Ad cti.ve dllgorders L (&I ude, but are
e Bsby

not |i m]?'é%r ToRequyet wspeder Depressive ’é‘&?ﬂ?frr’SF ¥ RCEe

——al cohsl- ((n;njsqt@d Mhj G Depasssve Disgﬁéﬂ Bﬁtglg,@pﬁoeﬂ di sor derls arrphet amdne- related
10 di sorders, can s-rel.ate or ajne-re a | sprders,

hal | uci nogen use ﬁ?‘rg%‘? ea?erfﬁglfl‘ierslt 'ﬂ? %@@%64@0?885‘11 %13. oi d-rel ated
di sor dergrkimohisf whi ch are further sub-classified as | |sted bel ow. Eating
di sorders incl ude d t ma Ner.v rgi ng
Type; Bulima Ner@‘g(? Vel%{ﬁsror&ﬁsgmclly%e &ﬁﬁedndég{n:%& eatmgglsPrSd%rs,[n'}l%p ﬁgr W se
speci f i edndl@Bprders]dcdhoprdlaasl dimndary hlcdﬁmsnelimdshsorﬁctwataphemnnmebtadot linted
L0 o1 16 SHddeh BlulRPLARL s A A BB A5h B HURA A EXA QIR Acoll 0! 001 2!

Ganbl i ng, nt ro’I erw se

speci fi ewladmatedﬂlmﬁm an:bbmoxédeldieé disorders, allrod b, arﬂ)ﬂmharséb plassifiedmi t ed t o,
Al cohol - | i &gﬂ? wrPsychotic Disorder, wth delusions; Al cohol Abuse; Al cohol
I nt oxi caaf'l on cohol 20 Wthdrawal ; Al cohol Intoxication Delirium Al cohol
W t hdr awal Del i rlﬁﬁ}ﬂgﬁulsétﬂ@fﬁl inqlurkey bt dre rog Himited tonBulmaied¥eryoss, N&nwa@g | nduced

Per si st Dl St der &af ﬁhﬁﬁ%Tyﬁé GADRA @?@&Bﬁ@other@‘lse%@iﬁ'ehm@

Psychot i | dci'nat i ons; AI cohol -1 nduced Mood Di sor der;

Al cohbl - I nduced Amu&eyom%éwwéﬁswwﬂwmﬁamdsex%mmf uncti on;

Al cohol E@%ﬁ:@@zsoﬁie?qaq{anﬁaﬁﬂ? ronfthROPhol 8tR Gasb S TrHERiIIBRANIS Wher W se
speci fied (NOS); Alcohol 25 I'nfoxication; and Al cohol W t hdr awal .

Ni cot i ndmpalseeriral Dissrdeenat othepviseispecifed NP not linmited to, Nicotine

Alcohol-related disorders include, but are not limited to, Alcohol-Induced

Psychotic Disorder, with delusions; Alcohol Abuse; Alcohol Intoxication; Alcohol

20 Withdrawal; Alcohol Intoxicaﬁou Delirium; Alcohol Withdrawal Delirium; Alcohol-Induced
Persisting Dementia; Alcohol-Induced Persisting Amnestic Disorder; Alcohol Dependence;
Alcohol-hlduced 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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Dependence, N cotine Wthdrawal, and N cotine-Rel at ed Dizg%g‘%% 6

ot herwi se specified (NOS). Anphetam ne-rel ated disorders inc e, but are
not limted to, Anphetam ne 30 Dependence, Anphetam ne Abuse, Anphetan ne
I nt oxi catj on, Anphetam ne Wthdrawal, Anphetam ne |Intoxication Delirium
Anphet am‘ﬁ&q’%a’%@ed Psychotic Disorder with del usi ons, PAFEPEEEP ne- | nduced
Psychotic Disorders with hallucinations, Anphetam ne-Induced Mod

Di sorder, Anphetam ne-Induced Anxi ety Di sorder, Anphetam ne-Ilnduced Sexual

Dysf unct A@phetAMipEIR tlateit Disobded Het@theBl 8 speEHisd ; ARphetantide Brboxfi@Bbslary 2006
WO 03/017931 7 _PCT/ USQ&&%%B?% Anphet am ne Rel ated D sorder not otherw se
speci fi eg i, #¥#e I ntoxication, and Anphetani ne Wt hdrawal .
Cannabi s-rel at ed Cmambideelsted disbrdel® includt, bat &re A6 lirhitdd th,8Chnhabis Cannabi s
Dependenge; nnabi s se;: nnahi s_.I nt oxj,cati.on. Cannapis.|ntoxication
Dol 11 iy bepdeRA GRS R R SrchoBh GRS Rioncater Debi
- Cannabi sCdnnghic bwuded PsyvhoiicDiSbxler, déth delusibns; QainabicibdictdPschoGaDixabdes - | nduced
Anxi ety Di " S | at.ed Dj sorder not ..oth .Se ecified (NOS);
and Cann‘g}oﬂ?]ga.ru n %&’g%‘aq&%ll o%érll3 .ls-]gg%cg?%‘é‘z”tﬂ Isl%foé rﬁ%@@kﬁ%ﬁnﬁﬁﬁ‘%&?}ut are not
| i mted aterwBoseiified (NRPe atbOaaabiChtwicatordAbuse, Cocai ne | nt oxi cati on,
Cocai ne Wthdra (oF2") 10 4.0t ox| ' lel.i rium ~Cocai ne-1 nduced
Psychotic Di sorﬁo% %gggﬁggsﬁgﬁ%,lgﬁd%’gédﬁ%gfn ke °P‘§,‘§/°8%18t i c Disorders
wi t h hallPependeage GonineAdwiag, Kcainelmogitation CoBinsecWitkdrawalpCaxiaive- | nduced
ANXi €1ty TRl RhEelifRGAC G et SeRein: AR gg,é-f[g@%% ced Sleep
Di sorder, Cocai ne Reﬁ(zgt eHJe%q%{%rg(gg no?béﬁ‘gefrr%g?%%g%sf’:?’?e. ( q'&l Cocai ne
| nt oxi c Asydatic Riserders sathhallugjyations, Saedine-Indnoed MaodiDissgdan CrseincHsiveader s
i ncl ude, Aty BIsSraBO CobdidE. h@sbell SexdaPbfi-AGD B RERARAS Hdebici nogen
Abuse, Hal | ucj noggr’\_l nt oxi catei o_'ra\)f Ha*ﬁgﬁﬁggeﬁ W?’hg%aﬁ%gﬁ%,)ﬂﬁﬁa%eﬁuci nogen
| nt oxi c&taceife Belpted Pissider-potiotherwistiscifistdiQD), Feoping datpricaionand Siocsing h
del usi ongithdi@bdiuci nogen-1 nduced Psychotic Di sorders wi th hallucinations,
Hal | ugi nogen- 1 nd Mood Di sorder, Hallucinogen-]nduced Anxiety Disorder,
20 Hat uci nogen- Tﬁ%ﬂ‘é’é‘ag@é‘ﬁéﬁmﬁﬁﬂ?ﬁ@ﬁ%fmﬂa‘W@%g@ﬁ@’ﬁ_@l&?&ed Sl eep
aalsf)r d?IDeperhﬁilxdcmhlﬂﬁﬁegbﬁlbtﬁé,ﬂhﬂﬂsilﬁfgeﬂ jﬁ{toﬂéﬂtio%tﬂtﬁfu&‘gl.ﬁ&nwgﬂﬁiﬁﬂrfg ( NSS) g
| o oge 1t 210 S OB N G IO B e P! | O D sor der
delusions, Hallucinogen-Induced Psychotic Disorders with hallucinations,
Hallucinogen-Induced Mood Disorder, Hallucinogen-Induced Anxiety Disorder,
20 Hallucinogen-Induced Sexnal 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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| nhal ant-rel ated di sorders include, but are not |im ted b 5}9, haht
Dependence; | nhal ant Abuse; [|nhal ant [|ntoxication; | nha12 ? AP OXI cat i on
Delirium 25 Inhal ant-I1nduced Psychotic Di sorder, wth del usions; Inhalant
| nduced Psychotic Disorder wth hallucinations; Inhalant-Induced Anxiety
Di sor der WO 9398192ht Rel ated Di sorder not otherw se speRGHHEH2PNOS); and

I nhal ant I ntoxication. Qpioid-related disorders include, but are not
limted to, Opioid Dependence, Opioid Abuse, OQpioid Intoxication, Opioid

| nt oxi cation Del i §gumTigRRAPHUTIEHIEOPHTY. wxwmnﬁmﬁmﬂﬁﬁmth

del usi ons, Qpi oi d- | ndus8fFRITION OF Nian hal | uci nati ons,
Opi oi d- I nduced Anxi ety sor der, I Ol el at e sor er not otherw se
specified (NOS), d | ntoxi catjon, and pi.o Wthdrawal . Tic disorders

i ncl ude, but are QB‘E t0|t ‘“rﬁ%‘%‘&lt)f:&) lféﬂr@m%O@cﬂlk%\aE@icy"@?’rb@h@‘aﬂ%t or or
Vocal Tiaid ﬂlaﬁﬁa&aﬁean}raedaﬁﬂaelekalﬁlt&r@faerad%xa FoutlyRisouT Setchiey aidher i s

P BN paet L R oSy TS O
E’;IER;A\PE?E&& mmt M@I&@p%&ﬂgﬁdﬁd&fhﬁh ﬁsﬁhﬁﬁr ﬁ&‘%l : Bbﬂiloﬁ-%ke%tiliﬂrl[Egé T\/gi\l'rll'l ON

e to the i chl orophen azabi cycl o exane
and phaﬂﬁ&E%ﬁ@fBﬁW&hé‘é‘ﬁ?%%ﬁ(Péﬁ“%f?‘?t frer gof ;r e advant aggousl y useful in
ve'; eri ?gry and hunmhadmd:steradeo agmedest}-m(b,edimhhmmﬂmnyl) -3- ] .

1- en 3-azabicycl o armaceutically

accepy ﬁéwggﬂip{)ﬁg ¥ %Pleanﬂgcg'fltﬂﬁa ¥%°FLI§7P<16 ﬁétgg??ﬁﬁprgﬁﬁabgevent ion of a
di sor c?a radministeredaasaximpyndnnbf dxiotipagjtictofhatriptienally oprtprises ayﬁmacadmaﬂyst er ed to a
pati ent
phar macémgep ?aB vgéglgcghffcﬁjﬁ Ee’pés?)a Xlk %nesf ‘glél?ﬁ %}gglf-ﬂg %ﬁﬁvg%ﬁ&%ggrrﬁr% stered as
conponeirf? Michh)r@nhnmdb}ﬂzabwyclh[éﬂ Qimammlalp}uamm‘pnmdésicaeﬂtﬂbk@rsn&ceut ically
accept a effective
. %’%ﬁ%%éab}” it F‘%‘?@%ﬁﬁﬁ"F@dg}dg?%@?“éyﬁf'ﬁ%‘%%ﬁ%’*{ pRledte o a
phar mac eémlr%%ﬁr@ 4 byt efeapineniglt routq, lieesunple.dy énfpried erbobisjnigdindiyst er ed
oral 1. abddep tﬁﬁ@iﬁ@ﬁgﬂe‘[})ﬁﬂ&ap&rﬁﬁlﬁcﬁtﬂié@ﬁglirﬁl{ks?@gl@rhlsfﬁuéaga r&hliapd St ered by any

ot her conveni ent rou for exanple In on or bdlus injection, by 15

absor pt HEeFtnATsgs, eisi) prbeande a@?““?ﬁ?%%ﬂc@ﬁ%‘??ém apotherialogically activer al  nucosa,
rectal , a%éhgl AlhRSdnlafié cal e Spsfemi€ biClodal AVEHER RelRRryAd Sk Sl Rh&%h, k@get her wi th
|

anot her ogical|ly active agent. Adm nistration can be syst em c or
| ocal . aGPIIEIogaR ligaspess %ﬁr@%tl%senwwuké agd capslgs, apd eAnde nErd 1o n
- || pos oM@ gmini8tes (-9RABIULGERSropHEhfl)- 0GR 1. (IRek BB PREmacaiti#alan be used to
0 acceptable salts thereof. |
In certain embodiments, the present compositions can comprise (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane and/or one or more pharmaceuticaily acceptable
salts thereof. ' '
Methods of administration mclude but are not limited to intradermal,
(25 mtramuscular intraperitoneal, intravenous, subcutaneous 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 .O]héxane 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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adm nister (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.Qkhke ngﬁlgs,
phar maceutically 20 acceptable salts thereof. In certain e nents,

pr esent conp03|t|ons can conprise (-)-1-(3,4-

he

di chl orophen I% -azabicycl o[ 3. | .0] hexane and/ or one or nore

phar maceY? 41837 accept abl e  salts thereof. Methods of PEHWIOARSE at i on

I nclude but are not limted to intradermal, 25 30 35 intranuscul ar,

i ntraperitoneal, intravenous, subcutaneous, intranasal, epidural, oral,

subl i ngLaIduﬂpmhfmmh potois, hag-powbs, 3t gelithbtamagiidlphcludingheaibraned,, rectally,
by i nhal at,i on | cal | articularly to the ears, nose, eyes, or

ski n. Thémlh%sféal?#c esgt?l{a/&qe his left to the discretion of the
practitioner. I n hosttain ambadiments, iaday e debirabld wintwidute Feb@,4- i n t he rel ease

f I b I
gha§ rr?aceu%h?%r eny EE"%@) g@f)é 1)Oa]ﬁ?mz]?ﬂ%‘?‘é‘%ﬁ&ﬁ?t&a&%@ccﬁ%%gﬁ?itr@é?ﬁf“Itﬂ specific
— enmbodb nethe efgntraltnermys tystedyianpbliwble cowe) mnchiditgantrdventritulfn3 infrathecal and N
di chl t
Sai 1 ¢ nehap tofeciof TBRL AL At IRV L BB AERERIRRRIEY OFCEDt B0y ot
limtat |Qath,etebfomwaple,uattaqhsqlmreahnvqmgt@m geOymays piserabirappl i cati on, e.g.,

I'n conjunction w | e by nmeans
of a cJat het er, vgg%%ﬁg?%ﬁ}ﬁnﬂggtﬁlodélﬂ?%{)%?ém H%e% érf%é‘r?msefo pgﬁﬁ%ﬁgl{b&nt -12 23

Febr uar yleizw@r Brgatiog Witho ReIsy ZiEs B, cgaqurmpam 2 fuareagrhon oa por ous,
non- pog %ﬁthet?:"puﬁﬁ&tﬁ?y‘ sﬂﬁ&b'ian'fmﬁl%ftﬁh emb&Ginests 19- I:T?'ﬁ)ﬁx@iﬂgr%phen§ﬂ ah as sialastic

menbr anes, bers. certai n enbodi nent’s deSirable to
i nt rodu@éat(lwfbii 18 @Ih@ima@@ml@ﬂw%wm acseré%aétythe@pécqxb@ prewdavd asa g

phar. mcwﬁpc@.ﬁér&m@ﬁ&«aﬁfoaﬂlbﬁl&élahd Va8H80uch 1A 1y&éﬁﬂe@nt ral nervous
syst enbyany suitaple rou I ntraventrjcul ar, ntrat hecal and

epi dural injecti OI’I""‘n?th'irr"éf&’@ﬂ%"%Z‘géﬂg#rﬂl‘é‘&q’ﬁﬁnﬂh9 35%’1‘?3’8]8 31-ehesgeny an
| nt r averdnf pnmnaaeun@aay B&tgible bOfs tid¥aTPirthe RlivaeRG xteslcie inpagicyledd , such as

a rese ation c sobee | oyed, e.g.,
by usLg )c/}I‘poﬁ‘Iﬂnq it Werﬂ:ébggg ‘%/qi}gr?sggié{af ifeﬁh‘ftg 18 st?rﬁeséﬁgﬁerosol i zi ng
agent, dJrhempﬁoDEfeﬁmtﬁlts Diiscase add Chnwer, (opsdMiteddin 46 Eifllet (264.), LispNewnar y

Zgyl;?g;c okpp 13%]3%@;%8)6%%%?&%é%ﬁB%I3g€"ggzgi§%£e§g{ag‘?g’mis)Iﬁ-er eof can

be fornul at ed as I yet another embodiment, (-)-1-(3,4-dichlorophenyl)-3-

azabicyclof3.1.0thexane and pharmaceutically acceptable salts thereof can be delivered in a
20 controlled-release system (see, e.g., Goodson, in MedicaI-Applications of Controlled
Release, supra, vol. 2, pp. 115-138 (1984)). Other controlled-release systems discussed in the
~ review by Langer, 1990, Science 249:1527-1533) may be used. In one embodiment, a pump
may be used (see Langer, supra; 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 ef al., 1989,
30 Ann. Neurol. 25:351; Howard et al., 1989, J. Neurosurg. 71:105). In yet another
- embodiment, a controlled-rélease 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

-13-




suppository, with traditional binders and vehicles such triagl rides.
I n anot her enbodi nent, (-)-1-(3,4-dichlorophenyl)- 3- aza%??y@%l%ﬁﬁgo] hexane

and pharmaceutically acceptable salts thereof can be delivered in a
vesicle, in particular a 15 |i posone (see Langer, 1990, Science

249: 1527 WGEM9Ff eat et al., in Liposomes in the TherRFUEE2BHY ecti ous

Di sease and Cancer, Lopez-Berestein and Fidler (eds.), Liss, New York, pp.
353-365 (1989); Lopez-Berestein, ibid., pp. 317-327; see generally ibid.).

In yet another emi’ﬂgﬂ) Hltaon{poglt'ﬂ)ﬁs(cgn é%tfynﬁlw REPRRENN tibl@mnount of a

azabi cycl o[ 3. 1. 0] hexane and "phar maceut i cal cceptable salts thereof can
be deli m@pcptnwally a@eep@ebh\feblcleéeaﬁ to prengde iy éﬂ@rf?r(%@r admigistratigid@son, in
Medi cal Hppldep@ti ons of Controlled Rel ease, supra, voI 2, pp.115.138
(1984)). her controll ed-rel ease systens di scuss in thq revi ew by

Langer, 1990, Sci Srfcweeijgembpsmenths tepmyphgrmageniigel M%c‘iﬂ@l"eﬁ‘be&?ﬂ nment, a punp

-~ maybesusgldveesy 4 RBAMDRY a@é&&i@fmse%a@ﬂoraﬁ&zgo%@t bxthstéﬁﬂflﬂﬁlmﬂied Eng
14:20 1;_ Buchwal d et al 980 SH % % 7 Saudek et al

N.
Engl . J.PhyEaecoRDa oupphey genepallzsecgani S I AR P B¥a s can
?edus )ed &ésRné Eﬂmm@ﬁg hﬁﬂﬁlg :mb lt@:lli:ils'vaﬁcle Geﬂatsrt@h Hﬂld:nRGﬂ]ﬁﬂiﬁ‘iﬁ, egdup:&gﬁbr and W se
eds r oca Rat.o0 or r,oll e
Bi oavai | ¥Bi% ™ thﬁhlj‘d’c’@%‘ﬂﬂ nﬁég‘fe °Ih'ﬁéaiﬁ’§+s¥35?dh§ﬁ hag%ﬁemﬁcaand Bal |
|(Q eds.), Wﬂc&y lcad\l&\/l&q}ﬁals leu(lﬂz&&ﬂa)er aﬁafmgaemcmdnhg Bmpqz)@fszetrdl@% anfimal)Vacr 0212):3 138 i
ev. : see als e b
DUr i n&) §$ﬁe orlsggﬁctlcs%]% ﬁdchl%a?ag}zt oO]2 %{‘ osl'_@meral t‘}l? t%éﬁfn%%ﬂ%gggl
Neur osurlgce The ﬁl%)lacehmtayeﬂncéasmammwalmgmdlamm gelatincgiarch pastepthla; el ease system
can be ed | n r :
di chl or gbeﬁag]ﬁy(f“)“o ré%fmx{tggkﬁ%lllﬁ%dlﬂén, gux)iha});jgt%lrnﬁletél tlucke rf%/ accept abl e

sal t t hdobfating mdgpl,ontxg]agesb vl lbe oeddu Whep adipinistered tplﬁ@@“ﬂédhﬁ ring only a

fractio %&75\&?&1 f&c@%‘ta%le%ﬁﬁles 32 preftaily stEIar V@a’iéf 1524);9'@&}49 OHQL 7927

PCTCUSO ent conposi‘tions” can optiona rise a suitable
anount’ ofhea thqmamnweqﬁﬂiecavqnyora@@éw@i m@me@w@% §ab%e %Obmﬁ%ﬂﬂ de the form

for pr Opa%qgle&g Waftosd .Jl&iatgue&or éblutfoﬁ@gaﬁaaisb%gtam kwmﬁﬁﬁal\,@m@w phedbERnt , the

term" maceut i ca acce neans a_regul atory agency
of the F@d?@reatablérSOlatl@lsaS\élt@g\WPﬁtwé‘rveh’F@% dep liﬂﬂuil%‘éi‘cwl@ts suplhdf nacopei a or

other gepgga 1u¥os%qsa@éa's%a@sdo§aatﬁﬁﬁﬁn%@ hi&k, dhaIR, sﬂlibaaglal @@du&n sﬁ&ﬁl@‘ﬁ' s, and
nor e partlcu arly in hupans. The term.’ Vehl?ngl% rewgrs t en? ICP ent

adj uvantglyeeset menesiarate falc, é(aiwm ghlogide, Ariggskem vention is
adm npe t@higdethapd FihdIRATIEB RS preSedlt compositions, if desired, can also contain minor

amounts of wetting or emulsifying agents, or pH buffering agents.

The present compositions can take the form of solutions, suspensions,
emulsion, tablets, pills, pellets, capsules, capsules containing liquids, powders, sustained-
release formulations, suppositories, emulsions, acrosols, sprays, suspensions, or any other

25 form suitable for use. In one embodiment, the pharmaceutically acceptable vehicle is a
capsule (sec 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. Eéston, PA, 19th ed., 1995, pp. 1447 to 1676, incorporated herein by
reference.

30 I a preferred embodiment, (-)-1-(3,4-dichlorophenyl)-3-
ézabicyclo[B. 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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vehicles can be liquids, such as water and oils, includihag.fh F
petroleum animl, 10 vegetable or synthetic origin, such as pe€anut oil,
soybean oil, mneral oil, sesane oil and the 1|ike. The pharnaceuti cal

vehi cl es _can be saline, gumacacia, gelatin, starch paste, talc keratin,
col | 0i dai"ePB27 urea, and the like. In addition, auxP¢Ve¥2584 abili zing,
t hi ckening, lubricating and coloring agents may be used. Wen adm ni stered
to a patient, the pharnmaceutically acceptable vehicles are preferably

steri | e oiisathe banplPhhRhBdeRIN.Eh & SRRt cPAPANAL Mloddie | nvent i on

is adm nistered i1 ntravenously. Saline sqolutions and aqueous dextrose and

gl ycer ol 28BS Stghas BeRPSHIAY, 88 obhwinisaggeesy atchsgY;| coloring agealsi TdPseseyigt i cul arl y

for inj egleal) 8 pfotdetaipRRSnacRiticAIBYaRit R ERcABh] KRleoVa WRIrER t#1& Qr piic| ude

excipienfs s cﬁ as . starch, glucose, | actose, sucrose, gelatin, malt, rice,
f1our, cﬁawﬁe SqmRogitiopitan be gentehip delandiginiesration grdabsriasibeeear ate, tal c,

e hanol B R B ammaet oo O e o

contar n SHEEHYL RirgHe MO RBE RSP SP R 6 MG AR T.SS COIPoRR BEf £ or i ng

agents. difvesuftilds fonbrallp afhfiistdran@npasitibrak én thbe lter patiims dhuldt o the

e T g Ay BT AEUR PR O =

cont ai ni , ) - a X

supposi tdisples theepeit ot ageat conpositiod tirough naysrtusy Jhesesielivesy platformn garot her 25

form sai l.e for . ILn_ane enbodi pent , the r l.cal Ly acceptabl e

vent cFS e €ar Qiently sl RVERT IR, pptceq B RLTRER BRI Y, PCPCEL 20 P e

(I;L sui tdbh@dhkmeméMuMions. V& hive [delsy enaterielesschr is@xj:eliohmamstemgtm ' SOo
armace n 1 .

aat on. - eefel et G5 Sy ST Oy By Cacileuge Mg PG SR |0

r ef er enceanngol, lagtose, piarshemagndsiemistsaiiatepyadiung sapchurig,3eluledeand vegeiamy | ) - 3-

azabi cy ) gp&gﬂﬁ' CaRt: e reof is

f or mul atcé eag?[o ?Erlltg' g%@ﬁ%%gﬁ%ge&?ﬁfﬁ%ut | ne %@ggﬁgﬁéﬁlﬁiﬁ%@%&ﬁei cal

conpo’? tiointrawapesadminstragien romprisapiarilstsoianicoagueens hutfein Wsrangsess@pnposi ti ons

for or al meglhesidnd MYy 26 infludd Esol iR agedtabl et's, | ozenges, aqueous or oily
suspensi ons, granul es, powd ' 35 s or elixirs,

ers, emul sions, capsules, 3 Yru S,
for exanple. O al Iangthss ¢ipkodeneay (Jonf3dstichleraphongl)-3wathiarels %h&hé’FanﬁDr e -14
23 Febr uhphatABetiEAIAcELbRBR Gal’hbfebf SRHL 20thathtaadB mRavehlls exanpl e,

S o SRS U on G S s o S SCHS By bVl 1%
and presmestiond suchGe NiESocain® tdleQVA fitn & Al FRERIjbaRh] GeRadIB] @b! €
prepar at.i on,. Moreover,, ere in tablet or pill form the gconpositions can
beboat dRITUCTIERE RE] HReL ARG S AuedlenRt o aes o for cXariple,
as a dry lyophilized powder or water free concentrate in a hermetically sealed container such
as'an ampoule or sachette indicating the quantity of active agent. Where (-)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane 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 émployed 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 discase
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5 gastrointestinal tract thereby providing a sustained Z?Fl on . QVRlhs 2N
extended period of tine. Selectively perneabl e nenbran glfﬂ'l?rgu I'ng an
osnotically active driving conpound are also suitable for orally

adm ni stered conpositions. In these later platforns, fluid fromthe

envi r onMQ 0384P2bundi ng the capsule is inbibed by t he A E&onpound,
which swells to displace the agent or agent conposition through an
aperture. These delivery platforns can 10 provide an essentially zero

or der d%k G, Mdhbhie b@aec%aaéc%?dlﬁgmtm@magh&ﬁ@f ﬂlé‘ﬂfabﬁtﬂﬁleloindleﬁélﬁdl ate
rel ease or nul at Ions. A ){ mat eri a cerol nobnostearate

or gl yoetisl's dramsinesndoveyes subledossege 1‘@5’&{5 %6@?'{%%?{?11@% i ncl ude

st andar ¢eNeedliyCab8st 0500¢ RaiBiEran BB Q00 nhﬂx@f&i%%f( CL) Qlﬁachmi@helsyl}slm stearate,
sodi um saccharin, cellul ose and rra esi um__car Lgna rch v.e | cles are
Sraiper

pr ef er aBFAPIGYF lopihPTerans of 2pharpacautis WWFEIQ‘?IF galt OFHE X8t or

—d-nt r-ags el%ﬂ;l@lt g&mlajhl Eatspéﬂiﬁ@dinb‘oﬂﬂﬁﬂhts?clﬁ tlﬁehﬁﬁdnhen Itﬁﬁr@lrﬂloeebnalqbtﬁousl buf f 1(_'ar I Wer e
necessar 0 ons SO | ubi iz agen n

anot her Weﬂ%ﬁ‘mﬁ g’(@sl’e‘é?@’ Pg %5’5‘]“&9‘8* 51%5( %8 hexane

or a ph@rlrmﬂlemm@@hﬂoyt m:mmi)grahi per&abgmhnﬁdﬁwélghmmm frorerudfertlsly f or

mtravengtﬂipI %D%t et 9%%@%?% o%\%lgﬁﬁn& S, A48 ALst ration

may opt & cal 20 hocdi'ne to l'essen
pai n at pi—dmfalﬁyhlamml nnmgranrqoabmutannnmgrmqjet lyﬂogtdmebodyrvgm@dp@rda}s Iare supplied

Ll S Bt AP L USRI O B80T 3 2

cont ai nellchkmﬂhengé) a-azahmpdomd jhexgucdret tharmasditically segentabde &qli #hergof perof  acti ve

agent . fane or a
phar maceu (bloyy %&ﬁt %&e séﬁi&pﬁgr eé%]elﬁ ﬂgaﬁ&&%gesodg)gurﬁ%nlﬁlsl?er ed by
i nf usi oo about%mdhmma pﬁf:)ehﬁ%ﬁ-dlchbropéﬂw-ézabwwlﬁﬁalrp]h%ﬁﬁﬁsqf@n bottle

contain ?H%m%dl Ckérlg,r éEﬁfaBE%@l‘t'{h'efé@f%ﬁﬂ m@gam BEhSAb 1o A8 her ddhye

(-)-1-¢( 3-azabic T. 0 nexane Qr a gbarmaceutlcally

'accep1t5aﬂlhed%BfE ammtsefbscq hﬁ@ﬁ?f?fst? &td@nwnﬁm istessds hahisdifsdndt e of

~sterile %hﬁﬁhl&éﬁhehﬁj ?Qidb&?cl@[@ 156hdxake &iorRRe W@Mﬂe%ﬁﬁma@e@h&dﬁl@t the
|ngred|entsna be 'm xed pri.qr to adm nistration The amount of

(-)-1- (3@13@1)19@1&%%@& é)dnwn%{ﬁr%ufh%/wfspsd dosgpssseurronstto e Rh raceutical Iy

accept ahRusalinitifiee® obral EMpoditibhs RefeRbly@ehiatteabbit 10%0 bbR@DMBRALLwf a
particul ar _di sorder or conc])l tion disclosed herein wll depend on the

nature &EedigntBY ¥sig8ler or condition, and can be deternined by standard
clinigal techni qugsiabledoa@eiahid@Tor infavehéuis@. 0f adnfiniirationasebyst 0.01RY

dose 1 o e Bribpey damyfiers peg s ipeB AL ot V01 CJORTSE Kt fon, - and
t he ser iapsifi B8 sflligfarishper iiogaasidy i.algaepdfelby @wad ybaoti0 0 tiliErathds Qo0 27
PCTl USO%n]i i?grBaZnos per kilogram body weight per day. Suitable dosage ranges for intranasal
administration are generally about 0.01 pg/kg body weight per day to about 1 mg/kg body
25 weight per day. Suppositories generally contain about 0.01 milligram to about 50 milligrams

of (-)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane or a pharmaceutically acceptable salt

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, infravaginal, transdermal administration or

administration by inhalation 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

-16-




or disorder, and should be deci ded according to the jud
practitioner and each patient's circunstances. Fbmeverggg:‘épﬁu%e gosage
ranges for oral adm nistration are generally about 0.001 mlligramto

about 200 mlligrams of (-)- I-(3,4-dichlorophenyl)-3-

azabi c-ycl%‘?@’.’%?sg}’hexane or a pharmaceutical |y accept abPEI/8¥RR5¥her eof per
kil ogram body weight per day. In specific enbodi nents of the invention,

the oral dose is about 0.01 mlligramto about 100 m|ligranms per kil ogram
body wei ghirdaranthay motElist pirine! Sidhynind wiod6ls indiysleing e MellGnowhauit 75
mlligr ﬁ?fﬂge kil ogram body wei ght per day, nore preferably about 0.5
mlligra about 50 mlligrans per kilogram body wei ght per day, and yet
nore preferably &heinvedtiomialsd pg:mimpimnalmuﬁca]%ﬁacm b1l kitg camprisireg onieiok ogr am body

et 01 Dt Yl dB BT, SROBLIRTS s LA B0 ARBRd r 200 1
——di-chl-or-ophemgdeytical paratntableial [{Br<bf 0Dpiéovale assoclaecpwah s eorttéine{s) yareleecept abl e

oral dosklistiee Bbe ot pRALARBOdHoNtFlr o Bicf bl AERLAHc ERALFENT - e
(-) - 1- ( 33ake-odipbirmecasptadayr brolagzicat ploitenjs Mdl[tzh nbticq mﬂmah@pmvalé;y@mgmmutu cally
accept ab&fﬁna%ﬁfal:m}ehﬁ{e%% Pfofrhgrh%rf’%&ﬂlm ¥, YPh @Plram%f)&lﬂleﬁt"\ﬁletﬁt”es per day.

15 The dosage anount erein refer to total anolnts administered;
that i s,confms(y-13 4(@cmorqp1@nylb3@@abwylp )3 BOBhexase epdloromgonmeEhexane and/ or
one ofg rﬁfaﬁn&@uﬁfcﬁﬁf&%ﬂt&@ daks theme% %ﬂ?er%&'b&&nfeﬁﬁﬁl‘éﬁft cOhfrisRéIRi ni ster ed,

the preferred dosages corre tota amount adm ni st er ed. Oral

conposi tHEARCUHS ageat e8Iy IC@ﬂr‘g?lﬂOfﬁlﬂ@GYl) %@%ﬁl‘ﬁcmbp]w 8ctive ingredient

by wei gmhmgege@éhﬁ)pg&®tm1mm§@pges for intravenous (i.v.) adm nistration
m|lli ms per. kil ogram body wei ght

are about 0.01 m] ram 0

per day, about O. ) ‘|1r1 ﬁTdbcrhiﬂ'i?PgS“ﬁ)a%ﬁfglcﬁgoﬁrll Olrgrengrndphemareubisalin body

wei ght p@:&e;ﬁh’b}/e saB$Hera b0 rlfefﬂnly{ de G elin iy EEaH Wivd Jor tiE Bdsirgd meﬁpmrc kil ogram
body da Sui tabl e do es ffer i nt ranasal nistration
e gbh e At OB Wy T B G SBE. B30 SRR e PG body 25
vvte;i ght p:ﬁallend&i,é wh&hmoﬁlptdﬁrh!ﬂmmﬁﬁﬁﬁgﬂ (y)hll‘r(B}l-aichlo&il@?tﬁyl)Q 01 mil : [ Egr amto
about 50 r I C n - 3razahi cycl o[ 3.

01 hexctrarpwleS Ffentedt attenseryabidnie SBIRRONREREERE | oo am body
wei ght - pheragtatic agedt. cangal melcbottieme cantgnield erdemonstialesafegragé efiﬁcacyabout 0. 5%

|t rapor toneal  GURCUBROTLA e o LIRS Ted:fieh A A 1 e feBp BT ™

i nt r a¥&ghemiventibonansder mal admni ni st ratl on or admnistration by i nhal ati on
are in the range of about 0.001 mlligramto about 200 ml.ligrans per
kil ogram of body wei ght per day. Suitable doses for topical adm nistration

are in the range 6. alGOQMBINATION THERARY t o about 1 milligram depending
on the area of aﬂmeﬂ%,ﬁfeﬁlﬁ&gﬁgms 5 heFkl e indORRs, (RY.(DLaRMbipRG,ALLd from

dose- response curves daerive
azabicyclo[3.1.0}hexane 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[3.1.0thexane 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 2
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-azabicyclof3.1.0]hexane or a pharmaceutically acceptable salt thereof is
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35 -16 23 February 2006 WO 03/017927 PCT/ US02/ 25870 inmg?; |boag|mm
nodel test systens. Such ani mal nodel s and systens are RASWH 'n  the
art. The invention al so provides pharmaceutical packs or kits conprising
one or nore vessels containing
(-)-1-(3wbaiogedr ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane oOPCHUSIHREIhaceutical ly
acceptable salt thereof. Optionally associated with such container(s) can
be a notice in the formprescribed by a governnental agency regulating the

manuf aCté&'iﬁnistUr%@gﬁ& &%hl%e@len%%ﬁﬁﬁﬁs%‘dﬁé&&‘aﬁmﬂért éQ(%e‘ﬁS& &b, %qﬂa@to?é whi ch

notice reflects roval ency manu ure, use or for

human ad¥if ﬁw@?rafqro\ﬂucm - h%/%ﬁmhlpwpwarﬁ -azabicyclalpé Ofhexane @@t ai ns
(=) - 1- ( SpifheeRtcet cmup&h@ﬁM1ésﬁs%&efﬁyﬁé&[&&e@mmﬂﬁn&nﬁ/&e one or nore 10

phar maceutical |y acceptable salts thereof. In another enbodinent, the kit

conpr i sembedimenteomhination therampyinvalygs gltemating pefwaen RS FRAEAAHIPPSIEON 7 abi cycl o
-85 O]émpﬁm @( )4-(3,attﬁéﬁmﬁﬂ1ehy1 ababicySILERL. laﬁmg aiapﬁahﬁﬁc@ﬁﬁoau
(-)-1-(3,4 f gﬁ/{{% - azabi cy cIo[ﬂ; 1%{8 hexane and %rnaceutlcally
accept atfcEepiblesa éeto FAmRGFIEPR FAMRTising aRAET dherapeptic aggio ey vivo, for
L he desi cllzmloh bedic&ﬁiﬁisfmﬂbn oI@)QI(mrdicmlltxb;ﬁféhﬂm-aﬁiﬂédyblbw 1.0Téhe, 20 \lIJwS]e Ihn _

umans. For ex ssa used to erm ne whether it
o or ot diarge s tyciep st gel oo e e nsiyicf b .. ot

. azabi cymbml, 3hrde Abithx ixeanomhph gfarr,am dorimczabityndad pafiidasueh Sahd patibgifeof |
and/o t he t hera ic.a tens can be used to
dem)ni? algt%msgflé?vlbﬁrgg (#WFI(L%% (&A'E%W?%’g ﬁﬁ be known to the
Skl I I ed azeticyskiB. hAemme onk phirmadentcaily aqeptalle 241t thixeof 1sm$nihistmmd 4.5,

gsent ention,

( ) - 1 (£ %%IEEWO 0%'39%6;3%5&1‘;% n?ﬂqa[Tf& n}a@{’ Bﬁoﬁlécfgne s S[geﬁ hmceuti cal | y
accept abhdudieg, buitli@eh@d&d wawxméy,uhmiharmh@@cn@ﬁgem odvantageoaglybwi t h at | east

one ot he{dm}.\?&éf@(g {doSe B2EAs beﬁch it throsndradh Wkﬁ%%@gxéb%ia@éffe

azabi c exane or a pharmaceutically acceptable saFttlSther eof and
t he olhedlicitadher apeuti ¢ agent can act addltlvel y or, nore preferably,

synergi stically. Jrﬁla@ché}rt ritlelr -attention-deficit-disord t.
- (-)-1-(3,4-dichlorop %{-aza |cyc Iatt]e e(;?aneemorlsor cxha eIrlraceut ically

accept abVsefud aIFtrafteﬁté?Iéé#égiltsdIW pgeats ecbm exgrmop imited tp m#hrlnhfmdate
admi ni Stdeﬁﬁdaﬁ@h&&nﬁx@%hﬁdhc%gn ﬁ&s@ﬂ@t&hmaﬁ&%m\eme%rm& gy part of the

sane conpositjon as or 1n a erent conposi tion fromthat conprising
(-) - 1- ( Fonuiptyling srdppryeRpstinalant; sich aypemeflige andyjegeslane or a
20 The other therapeutlc agent can be an anti-addictive-disorder agent. Useful

anti-addictive-disorder agents include, but are not limited to, tricyclic antidepressants; MAO
inhibitors; glutamate antagonists, such as ketamine HCI, dextromethorphan, dextrorphan
tartrate and dizocilpine (MK801); degrading enzymes, such as anesthetics 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 HC), 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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pharmaceutically acceptable salt thereof. The other therﬁge nt can
be useful for treating and/or preventing (as defined h ﬁ]j“ ondary
mal ady resulting froma disorder alleviated by inhibiting dopam ne

reupt ake. In another enbodinent, (-)-1-(3,4 35

- di chl or op¥2e¥01192B- azabi cycl o[ 3. 1. 0] hexane or a phar macRCHYRHPBIP accept abl e
salt thereof is -17 23 February 2006 WO 03/017927 PCTI US02/ 25870

adm ni stered prior or subsequent to adm ni stration of another therapeutic

agent. As many of rpt E\é"irpﬁtx-o iate agent. Useful anti-opiate
(-)- 1(34d|chloro ﬁﬁrqil%e-az |c cIo (S’ exgane and alt)rrraceutlcally

‘accept abigents iclude, tbhgﬁfe Bet lupited i @Tetﬂ}ad?f}?s ‘ﬁl?@ﬁlpP’rl@feé‘fdé‘edﬁY%Pﬁﬂ@dﬂl Helyfie

enbodi megg ﬁﬁﬂgéoﬂétah@ﬂuﬂrwye involves alternating between adm nistering a
conposition 5

(=) - 1- (3, 4-di chl mn%?a@n%%m&%%w@ ~qoraasagsat ol PripomiRe Ut i cal 1y

raccepsabig%n@ flctuds, bat eﬁ@ﬁoﬂmﬁteﬁ 16, @8R Ehink Qi BEDIE] Siordipaidner -t her apeuti c
agent LHatlon of admni ni stratlon of ’

(-)-1- (3 ‘W“'&P’é’ B&r ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane, a pharnaceutically
acceptabl e salt tmﬂé@ﬁér,maﬁpehheagaﬁtww hﬁdp@ﬁ&ﬂtsﬂppr@gﬁﬂtl]ﬂéﬁﬂaﬂmﬁtee g., one

nont h, three nont or f xtend peri ods, such
rothe pRIPPENES . St i oo o Y i, R RN 456

(-)-1- (gyln&mﬂolcPl ;)r ophenyl ) - 3d azablt cycl o[ 3. 1. 0] hexane or a pharmaceutical ly
accep e sa s.a er er

t her aB@uti c agent ?ﬁ:ﬁ‘gtﬁerﬁh {n‘:aafglB Cﬁ?gd@cagngq ?gcté& Xletg@ﬂg}cgg% H

i ncl udi NESD’Yagenn diisefuil anti-£8Dtagentd inslidd, byt, aretrlmhumhéto tlazgpapeut i ¢ agent can
O TR g e b g LB Tl L1
can be abisefiunti-BEP egrnisoincluds, butiate ik Bortebio, haleneridol. Usef ul

anti-attention- def 6 erthét n%[ﬂﬁé r%@x%%%ﬁe&%h%ﬂqn&ﬁts -RdeBse@int| Udlied to,

net hyl pheni dat e; roa e; tricyclic antidepressants, such as
i mspr A -Pad@moms‘&lmem ageptinclnds; bitiapsnpt llﬂi'ée ton AOPITINBERBEPISAYCRAY | such as

penol in e%ﬁgead ﬁgiﬂgﬁg?lﬂggnér ba Em&ﬁnet H&E@Pﬁéﬂﬂv@ 288" HopamihciBodéls;

anti - addi ct agent”. Useful ~ anti-addictive-di sorder agents
i ncl ude, ddpaming reptalse inhibitprsaanticholinergics juchiag amantadipsAnd semppidne;

i nhi bi t of 55 G YiAIE! f1aARASQNSE & 1-AAH-33SdiltRigThdagaiiEhe (U Pafearm@s.nor phan,
dextrorphan tartrate and di zoci | pi ne (I\/k801) degradi ng enzynes, such as

anest het$:t2.183dp Shepaet éhde  ant agoni sts; GABA agoni sts, such as bacl of en and
nusci gl HBr; r eU@ﬁ@dﬁEeﬁh&Sﬂ@ﬁﬁ@age&@md@@irﬁ&hﬂﬁp@@@ eidl QKGRI Fiti- gl utamat e

| 223“2?25@%3%?({‘%%%@? e loe e 85 I L i PG 219 bage et Gapa.
ant agoni iigrafite tridspraaie ZintRafidRd&badine, Bapedtiline mortipiyling) bidtrlpylinqgi cr ot oxi n,
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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and (f) aponorphine HCl; and dopam ne antagonists, such i e HC,
hal operidol, and (-) sulpiride. 30 The other therapeut ??isg‘g‘ﬁ&e%@ be an
anti -al cohol agent. Useful anti-alcohol agents include, but are not
limted to, disulfiramand naltrexone. The other therapeutic agent can be
an anti- WQe¥l#87 agent . Useful anti-nicotine agents MVt are not
limted to, clonidine. 35 -18 23 February 2006 WO 03/ 017927 PCT/ US02/ 25870
The ot her therapeutic agent can be an anti-opiate agent. Useful anti-opiate
agents ik 1 C L : ishidagine @A EXI di ne,

| evonet hrgi;gJe g_%e a%eé@l%_?l%#g%)ﬁ%@%ﬂ%ﬂu%ﬂ%ﬁébﬁa%@gﬁg? %F\? S'hegﬁd%ﬁe ot her

t her apeLﬂngeI@g@ﬁHCééth@‘eaﬁtht@dE’@b—@d%é%ent . Useful anti-cocaine 5

agents include, by}e gh& tﬁ@?ﬁpe{lﬂid‘ﬂ'g%ﬂ@aﬁ B¢ adl R YRt die. GHeRMMhmmflbbity
fl uoxi di ne, and buprenor.phine. The other ther apeu;};&_ﬁgﬁgﬁt can be an

appet i t edragsngledesbytare ngs mijed. tofivadrppesgic EGRpIPTASSHHE: & H8%are not
—Hi-m t-8d- dopnisth @ith 2y AR 6t Simitel &) YenBLiARANS éiTerTRranding] sibildine Gupropidn;The ot her

t herapeutic agent can be an anti-lysergic acid diethylamde ("anti- LSD")
agent . UlereHnesphentemayne; Aphetaming @?&l‘i{?@‘% CXIQRIPRAAREY t 0, di azepam
The ot hewenighetadieyphendR@aRiing aiRthyBréfion Mazingblepieyvipiogimaniiignt i - PCP")

agent. Useful,K anti-PCP agents .i.nclude, bu re. not limted.to .

hal oper i REiPIMepRrIne eoLpnIn i t&ﬁéﬁ?&i"rﬁﬁg‘maség’l"}%%m%fﬁ"gﬁﬂqeﬁg? BPREon' s- di sease
agent . Uskibitdrs, shéh nilistdPar ki nson' s- di sease agents include, but are not

limt to, dopam ne precursors, such as |evodopa, L-phenylal anine, and
L-tyr0Sine; neuroprotective agents; dopam ne agoni sts; dopam ne reuptake

i nhi bitors; antichol i NEX4MPLE §9+1-@gl-BHelRLORORHENYLy2nant i ne; and

A0 NE- PCHIZORIDE! hy| - adamant ane
U S Patent No. 4 t i _ h ti
gagent c:nege an an ?%é&%ﬁ@ilgﬁﬁﬁe‘ﬂ%’ﬁ%@%ﬂag‘iy.ll%d@é BE{ant her apeuti c

ression agents

i ncl ude, hydrwehlaride obttindd uving gt rasshodadedetibédon\Epbtaia of @, dred &ifeme 24:d8kepi ne,
i m pram pg. ,

nor br 1pt LD (981} BeDIaRER Pt ASIBRACecpiyl AL B, AlonREy SIHODS D! i ne,

set ral i riasthylamingf B theagsuliing moginsvas addedispenpyl alcobpl diogwie unbhenei zi ne,

tranyl cypfanh A8s Abnae B sbiufiG: was concentrated to a volume of 6 mL. using a stream of

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 em % 25 cm Daicel
CHIRALPAK AD column (Chiral Technologies, Inc., Exton, Pennsylvania). Elution was

carried out at ambient temperature using 95:5 (v/v) hexane:isopropyl alcohol solution

20

containing 0.05% diethylamine 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 diethy! ether and dried to provide 33 mg of (-)-1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane hydrochloride of 88% enantiomeric excess. This material was

3¢ Tepurified 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 [0}, = -56° in methanol at 2 mg/mL; 99.1% enantiomeric excess.
35
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25 The ot her therapeutic agent can be an anxiolytic age
anxiolytic agents include, but are not limted to, ben?ggi:l g@é‘ﬁwhogg such

as al prazol am chiordi azepoxi de, clonazepam clorazepate, diazepam

hal azepam | orazepam oxazepam and prazepany non-benzodi azepi ne agents,
such as D¥RPVHERE: and tranquilizers, such as barbit uUBEEYES028B70he ot her

t herapeutic agent can be an antipsychotic drug. Useful antipsychotic drugs
i nclude, but are not limted to, phenothiazines, such as chl orpromazi ne,
mesori dazi ne besyl ate, thioridazine, acetophenazine nmal eate, fluphenazine,
per phenazine, and trif]l uoperazine; thloxanthenes such as chi orprot hi xene,

~and thiothixene; fnd oEK&MPley éﬁé‘gwg‘%@m N QF\Chl434c| ozapi ne,
hal operi dol, | oxapine, HLORGIHEN) WIBQ[“J: O HEXADNE y 2006 WO
031017927 PCT/ US02/ 255Dt A 3nt | - ps chotlc dr ugs
I ncl ude chl or promazi ne ?’ﬂ WHCIT Q@%
--t-hi-ot-Bi-xene-HCL, -and "ﬁ%{ﬁ ) *pT 0 can be an
anti-obesity drug. Userur—art S8Adsi- +Hy—-adrags—nelude—but—are—not |imted,

to 3badr energl c rﬂgpmmé m@?meﬁﬁﬁg @ﬂ@é@foabﬂ t&g&ﬂﬁm@mcﬁglty@@gom sts such
as, but i.mt.e en ram ne; Sij
bupr opi o * d?q]?f%flyiﬁf a2 %@ﬁ#ﬁi%ﬁxmﬁ 8&5 drf?é”asﬁ‘ﬁ?l?‘?é ﬁgl"’
dextr oanbfﬂeft-émhlmphdmghmimbmyddjm Offeeaidihyeérotleian deaising laetahddr@démm
mazi ndol %H(ng oI am ne; norepi nephrine-serotonin reuptake
suc

i nhi biy SHat r ami ne; and pancreatic lipase inhibitors, such as
orli stat 10 5. EXAI\/PLE ()-1-(3, 4- Dl CHLOROPHENYL) - 3- AZABI CYCLO 13.1.0

HEXANE HYDROCHLORI DE Tg, 27%?[{%:%;% SEQ%ELIF‘T%P%S _

(+)-1-(3, 4- dlchlorophenyl) 1. ane hydr ochl ori de

obt ai ned usi ng the nethbdis DRRAMVINE RATFR A884Y., J. Med. Chem,
24:481- 15 490 (1984 phol

f ol | owed by 8 drops. ooip\é% ?ﬂg'Fam ngﬂn ?’Ema]ﬁ%ar eg@?ﬁ%ﬁ%@ﬁ:&ﬁ s added

i sopr gﬁ ¢ BE WJBSCUG%EKM%@% ahi Ak, 198% M@oﬂ”tﬂmewlvﬁé@)ébﬁ-&‘h@@ Jagiteh es ol ut i on
was coONGRNigeat Y1 PRuabol H678): B b ﬁeﬂé@ép&&s@uréé\g&agﬂ]rﬁ.fiﬁl fgﬁlagﬂm gas, and six

1-nL portlons of the concentrate were subjected ormance liquid

chr omat JBFRIsRRPS: Bg W@‘OH&“W‘P@@[ PRI 5A38 @lﬁﬂ’bﬁ@ﬁ ﬂﬁ’&“ﬁ?: &{aisa‘éfrhsiﬁsﬁ cm Dai cel
20. CHLRAGEKChtanoD)! at! Bindl Bk Pdondea Bl (T2 09M; thE fion-spbii Beteritilit Y | vani a) .

El utlon

Vﬁ' 1-[2-[bis(4-Fluorophenyl)methoxyjethyl}-4-[3-phenylpropyl]piperazine dihydrochloride
("GBR 129039"), a high-affinity dopamine uptake inhibitor; reference compound was also

20 GBR 12909. {-)-1-(3,4-Dichlorophenyl)-3-azabicyclof3.1.0Thexane HCI was obtained
according to the method of Example 5, al;)ove. Reactions were carried out in 50 mM TRIS-
HCI (pH 7.4), contaiming 120 mM NaCl and at 0 °C to 4 °C for two hours. The reaction was
terminated by rapid vacuurm 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, Fur. Jrnl. Pharmacol. 78:345-351 and Langer et
30 al., 1981, Eur. Jral. 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 pM desipramine (“DMI”), a high-affinity norepinephrine

uptake inhibitor; reference compound was desipramine (“DMI”), imipramine, amitriptyline,

or nisoxetine. {-)-1-(3,4-Dichiorophenyl)-3-azabicyclof3.1.0Thexane HC1 was obtained

33 according to the method of Example 5, above. Reactions were carried out in 50 mM TRIS-
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carried out at anbient tenperature using 95:5 (v/v) hex i SO
al cohol solution containing 0.05% di ethylarnine as a rrgg? lgu%rﬁg@ggat a

flowrate of 6 nL/mn. The fraction eluting at about 26.08 to 34 m nutes
was col |l ected and concentrated to provide a first residue, which was

di ssol veWQ a3/08792@ ni mal anount of ethyl acetate. Using RCTEESOFH®RT0OT nitrogen,
the 25 ethyl acetate solution was evaporated to provide a second residue,
whi ch was dissolved in | nbL of diet hyI ether. To the diethyl ether

el o ATCg e hele 00 IXaCELR mBPKET Ao e DHIRP R Bolpy O 051 o7 €
di et hyl ir@ptlcamﬁsmmmtqdd)ypﬁm mewras"ﬂmpogfon(aglasaﬁb@ ftersi Radioectipie nyI ) - 3-
azabi qu}a%e’a &m@lrdggeé?&ag E\%&sﬁe&uﬂafcbﬁsﬁe& SRR ENARES ARAd: o £ e Thi's

mat eri al using the" chromat ography conditions escribed
above. Triaragtions of thetest qompaundavith ts sorepingphrige EﬁéléﬁSItMTh? data e rapgsed
~meonce9tqﬁqﬁgezggba;fled and - dri-ed; as described above, to  provide- 16.0 ng
of (-)-1-(3, 4- dichlorophenyl)-S-azabicyclo[3 1. 0] hexane hydrochl ori de:
optical rotation [a]250 = -56 "in nethanol at 2 ng/nL; 99.1 % enantioneric

excess. 35 -20 23 Febrgps. ysﬂmmw@mfﬁ/Am 25870 6. EXAMPLE:

ACTI VI-TY COVPARI CYCLJ 3. 1. 01HEXANE
HCL AND ()-1-(3, eﬁF@H_"&i@WEﬂmmémg ABREY dlaceﬁfElE ®HCL IN A
B.'?DAN! Nﬁaemom&xwﬁﬁkﬁfﬁﬁatoég@ $EWF@N|FHJMNS%BEE_ P E?hé?v_l MRS 345 Y 1]9

pa nor e ser n take-inhibition activity o

Yo R Bsoit b (B iyt Pramasant SIA1HS, S THER RS HFAFBENPER | e vias
ﬁ ) gp ar ﬁ?ldte@et nfeatbrants; (tl)eradmg@ngwds ?H!chﬂlalmphﬁr(\?{)%?@imm%ma(ﬂrml i&ahd] hexane

ydrochl ori usi ar mne ftr orter .bin say. 6.1.
MATERI ACEH t%?ﬁ%ﬁ%“’%h’f “fn'SEiﬁg‘%%E NEBNP: & H‘éﬂggﬁlé% ne upt ake
transpo sbmbnimupt#knghﬂﬂsayefmmemembmmmmsammninﬂq ¥ 5-(3,4-echierophentd)- descr | bed
in Madr 4 V, et

' oo RpyBlors ) GtERens M1 yar YRR QoraBd b TABRSE R IAEL B 10
stri alRemtélnm‘awesamt:dmtnmﬂ@ M GREGHGhEH B4 cWMglMManﬂ SNEN,

Bost On n{\l@mﬁﬁﬂﬁ@st"é)for one hour. 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 the test compound with the serotonin

uptake site. The data are reported in Table 3 below.

20
6.2. RESULTS
TABLE 1: Dopamine Transporter Binding Assay
Compound no Ki
25 (-)—1-(3,4-dichlorophenyl)~3-azabicSrclo[3.1.0]ha'cane HC1 2.61x 107
{#)-1-(3,4-dichiorophenyl)-3-azabicyclo[3.1.0hexane HCI 1.54x 107
GBR 12909 1.16x 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 HC! (“DMTI”) 1.13x 10°

35 N/A = no measurable affinity
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(60-87 G /mml) at a final ligand concentration of 2.0 WFeBer%ry%BSpec' fic
determnant | 20 pM

1-[ 2-[ bi s(4- Fl uorophenyl ) met hoxy] et hyl ] - 4-[ 3- phenyl pr opyl ] pi per azi ne

di hydrochloride ("GBR 12909"), a high-affinity dopam ne uptake i nhibitor;
ref erenc@@o¥3olhd was al so GBR 12909. PCT/US02/25870

(-)-21-(3, 4-Di chl orophenyl ) - 3-azabi cycl o 3. 1. 0] hexane HC was obt ai ned
according to the nmethod of Exanple 5, above. Reactions were carried out in
50 MM TRI'S- HO  (pH 7T4BLECR Bbavtdtin TramsPortd Bifdingidapt 0 Cto 4 C for two
hours. The reaction was termnate y rapid vacuumTiltration onto gl ass
fiber filters. Radioacticompouhiapped in the filters wagideterm ned and

conpared to control values in order to ascertain the interactions of 25 the
t est coniguin@.drdicioropkengFaaziticyclohd. dRthesantedICiThe data aMNéAreported in Tabl e

1 below. ,30, 35,6, 1 2. NOREPI NEPHRI NE NSPE?IER ASSAY The norepi nephrine
trans@ort(@r‘l'é’ﬁacﬁbr%%)'mggW?@rlrplgxé%% Fling to 484X et hods described
in Rais . ef 9 1982, Eur. Jrnl. Pharmacol. 78: 345- Bd Langer et
al ., 198 Pé{ﬂ‘ﬁéﬁlrcrlﬂ . Pharmacol . 72:423. The receptor 2':ségtg}r®e was rat
f or ebr ai WATERbMEHEEble ity adi ol | gand was [ 3H] ni soxetine (60-85 Gi/mmol) at
a final ligand concentration of 1.0 nM the non-specific determnant | gM

desipramne ("DM"), .a high-affinity norepinephrine  uptake inhibitor;
reference conpoungz‘%\%?éa’&ﬁb{ﬁrlaﬁ]i?‘ﬁéh%bﬁﬁl(”) {}’r igampeaYD-dmi tri ptyl i ne, or
nibtsoxﬁs idiﬁ)icﬁtoli‘aﬂaﬂﬁﬁ?zﬂ‘reﬁ?lhh@gi‘r)]ﬂL’(SJleigI&oﬁlli@?i QY&Elﬁ&y%loI-?,RQb]h?Xﬂi&Q{@G was
obtai ned acgording to the nethod o a . a . .Re ons, were
carri ed BYT AFROEET fgdppgne Elitakezsge-F‘IéB‘i"Gaﬁgf))" Soohtav T s 3 278 3 st soo/ 25870
]IC-ICI (EH tle @)-1-(8 drlictilsroplgnAPO-0a¥idyelc] 3. BOfhe tane M Ghs figityefor @ C to 4 C for

our hours. t

. _The reaction was.termnated._ by .rapid,.vacuumfiltration onto
o nss BRI E Gt SRER AREKG el RS T R PR e et or i e
and conpashicyclofd. t.OJExme HE haew mensamble affinity decthe idepindphene dndtseotomin ons of
"the test n ] n Fnephrin t ake sj The are
repor fidl p?a?gpl%g'bﬁgwggéé e?)@’@?’%%ffhﬁ%@& \ pﬁzmﬁég&ﬂ]&%aﬂ gaIsna(a
ser ot onilighier bindipp affierty Gir fldi dogamaines sopptaks sipathfrotheré g1 3,4 dictilangphenyl}-Be  net hods
descri bed i : a1 & Exp. Ther.
242: 364%%&3%@?%@%@{8\/\}#’&?3 g upd gl o SRRl B0 M0 161 165,
The r ecapitieyclobist-lheyms Hill wambahere efentageous thandbs (H-h€3.#dithirophand)-was
[ 3H| ci t & pptied[ 79 0fexide/ HETR? infbitidg Eb;%imé h}gmqaecause of its specificity for
20 inhibiting 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, Ciin. 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]hexave 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 of the 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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concentratlon of 0.7 nM the non-specific determnant 1 am ne,
high-affinity serotonin uptake inhibitor; reference conggg%ﬁmﬁgkﬁg
impramne. (-)-1-(3,4-Dichlorophenyl)- 3-azabicyclo[3.1.0] hexane HOJ was
obtai ned according to the nethod of Exanple 5, above. .15 Reactions were
carried WM™ nM TRIS-HO (pH 7.4), containing 120PERISRRFS™8Nnd 5
KCl and at 25 C for one hour. The reaction was.term nated by rapid vacuum
filtration onto glass fiber filters. Radioactivity trapped in the filters
was det egdttrited haes vﬁﬂme@hﬂpbﬁente@ﬂlbéd)dmmawmsaﬁ&nd)éxéﬁﬁezﬂeu aggertain the
|nteract|o s of thefg1 %ﬁ%@ﬁuﬂd with the serotonin uptake site. The data
are repoft Bﬁierf"qi’a?t?l e5PB A5 6. 2. RESULTS TABLE 1: Dopani ne
Transporter Bi ndi agnuitteayf reﬁmﬁmmwl%een cited, the entire disclosures of which are

(-)-1-(3, 4- dlchlﬁrqﬁhqug -azabi cycl o[ 3. 1. O he-kane HCO 2. 61 x 10-' 25
() - 1- (3, FSUPERID PR §YeRCC 2 abi cycl of 3. 1. 0] hexane HO 1.54 x 10"' GBR
--12909%.-16--x-10-g- TABLE 2:—Nor epi-nephrine Transporter Binding Assay- e
30CompoundKi  (-)-1-(3, 4- dlchlorophenyl) 3-azabi cycl o[ 3. 1. 0] hexane HG N/A
O 1- (3, 4-di chl orophenyl) - 3- azabi cycl o[ 3. 1. 0] hexane HCl11.42 x 10"

Desim pram ne HC ("DMI) 1.13 x 10 35 NNA = no neasurable affinity -22 23
February 2006 WO 03/017927 PCTI US02/ 25870 5 TABLE 3: Serotoni nTransporter
Bi ndi ng Assay ConpoundKi

{-)-1-(3, 4-di chl orophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane HCLN A

()-1-4g, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexane HO 1. 87 x 10'

15

20

25

30

35
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I mpramine HClL 2.64 x 10-8 NN A = no neasurable affinity ;F%g%%azobg Table 1
show that both (-)-1-(3,4-dichlorophenyl)-3 10 azabi cyc?o . U hexane HC1
and ()-1-(3,4-dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane HCO have affinity
for the dopam ne uptake site. Conversely, the data in Tables 2 and 3 show
that the (f)-1-(3,4-dichlorophenyl)-3-azabicycl o[ 3. 1. 0] hexane HO has
affinity for the norepinephrine and serotonin uptake sites, wherein the
(-)-1- (8lafindi chl or ophenyl ) - 3- azabi cycl o[ 3. 1. 0] hexane HCI has no neasurabl e

affinity for_the noyepin ri ne ser.ot pni n upt ake sites. Although the
()-1- (3, 4-di thl or@p{iéﬁy“r‘flg‘g‘ff Qggﬁ@i}azgt[i@fc%%]lh@ﬁ °Pid has a higher

bi ndi ngptathdcBiticyllyf Reeptabi: saiD PRRELT) each BLipg Atbstastiallg fredialitst he

(-)-1-(3,4-dichl orophenyl)-3- azabicycl o[ 3. 1. 0] hexane HCl, the use of the
(-)-1- (%‘),“ﬁHfPP‘EW( )r'?j'gﬂté‘ﬁ%qr') -3- azabicycl o[ 3. 1. 0] hexane HO can be nore
advant ageous than the ()-1-(3, 4-dichl orophenyl)- 3-azabicycl o[ 3.1. 0] hexane

-HCL for inhibiti i t b o ificity f 20

i bi {1 g cbpar GE b APPSR ARG, B il BB pe
(-) - 1- ( prafmatenizhior Rpdpenle shi SereaZabirgivig toafldml, MvitgnameoréiGhn stant 336 event
undesirabl e tﬁi de e”cﬁgté ar?asggci ated wth inhibiting norepinephrine uptake
and ser Boithe WHESRRBINE A RIRECRTner t ensi on and sexual dysfuncti on,
respectively. 25 30 35 Successful inhibition of dopam ne reuptake has been

has been assgpciated w,th, the tr ment. o tention deficit disorder,

depr essi on, besiQ'll,' é*r"kf}h%rB?Pegﬁgi éaéaqé‘?’,"{oa[giﬁi heXPE 8t ter and an addictive

di sor dephafrdictuticalBt acadptable k@19 therel dctordibf &y didamd| having nb-nitie thiodboet, 1 %994,

Al cohol ]Sugf 2: 35- 4(?' @Eld I_:i}.um et al., 1995, Pharmacogenetics 5:121-141).
O¥ ofjthe,correspondipg (x)-FRantigme

Because” i nhi biti ng dopani ne upt ake,

(-)-1-(3, 4-di chl orophenyl)-3- azabicycl o[ 3. 1. 0] hexane or a pharmaceutically
acceptable salt thereof. that is.nor vant ageou han.

O (5 asdi Eni or SEmaRIoRn SmpBiedy dr 6f bR SPbioeia it Phceut cal 1y
accept aldxenesa b phiriedeatidally adceptatdaiaitnigerail, epchebemptsitagnaallyifsentier al | evi at ed by
i nhi bitig% do&xan%rne reupt ake in a patient. The present invention is not to
be | i m {EFHORILEEHFE PV specific enbodi ments disclosed in the exanpl es
which are intended as illustrations of a few aspects of the invention and

mbodi ts that f ti | ly. i val ent i, t hi h f
This inventibn. | HireamPovatorsoREmelt i SOrerte A rdkPbian abai ¢ on
t 0 t hosgceltbldasizelor vehicle.

6. The composition according to either one of claims 4or 5, further comprising

another therapeutic agent.

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 agent is

an anti-nicotine agent.

25




-23 23 February 2006 10 15 20 25 . 30 35 WO 03/017927 PGE/ g70

descri bed herein wll becone apparent to those skilled ?§4ﬁ#%€y%i%nd are

intended to fall wthin the scope of the appended clains. A nunber of

ref erences have been cited, the entire disclosures of which are

i ncorporated herein by reference. -24 23 February 2006 Clains 1. (-)-1- (3,

4-di chl or ophenyl) -3-azabicyclo [3.1. 0] hexane or a pharmaceutically

accept abl e sal.t t ke emiposidacdvcdyding ¢ dailns, ehéreialthepotier derapéutic higent is

corresp gﬁ gﬁgagagntloner 2. (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo

[3. 1. a pharmaceutically acceptable salt thereof according

to claim1l, haV|ng no nore than about 2% w w of the correspondi ng

(+)-enantio 4-di hIor h a ablc cIo 3 1. 0]

hexane or an?pharnac&hﬂﬁgﬁqmmggggﬁ{ %W§PWEr%nhﬁéﬁg% era‘8cor ng *to claim 1,

havi ng awmantiroeaitdrpantabout 1 % w w of the corresponding (+)-enantioner. 4.

—A-conposi tion conprising (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1.

0] hexane or a pharmaceutically acceptable salt thereof, each being

subst anti al | ¥3.f r e@hofonpositiorcagrordisg Grudiimg, ¢hdreie tiantheotherapeufic agdneisconposi ti on

- accordi further conprising a pharmaceutically acceptable
carrlerggﬂkgg%g%Pﬂﬁs ' The conposition according to either one of clains

4or 5, further conprising another therapeutic agent. 7. The conposition

according to 1&' ai %e%orﬁ%g{i&{ ar(l,cgrgﬁgg %tc@a% 6E \L}Egrgig ?h%toith%r @ngl‘r)]éutl!} ggent is

an anti-LSD agent.

15. The composition according to claim 6, wherein the other therapeutic agent is

an anti-PCP agent.

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 agent is

an anti-depression agent.

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

an anxiolytic agent.

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.

21. (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its
corresponding(--}-enantiomer, for use in treating or preventing a disorder alleviated by

inhibiting dopamine reuptake.

26




an anti-attention-deficit-disorder agent. 8. The corrpos gl;gg gl ng to
claim6, wherein the other therapeutic agent is an anti-a AreRi ve “di sor der
agent. 9. The conposition according to claim®6, wherein the other

t herapeutic agent is an anti-alcohol agent. 10. The conposition according
to claim®6, wherein the other therapeutic agent is an anti-nicotine agent.
25 1 i 23 February 2006 11. The conposition according to claim®6, wherein

t he ot her thzr.apelkd €)-Rggnat dibﬁorop]ﬁbn_almt:i-azaﬂicﬁﬂ@[.’:age]rﬁexaxﬁZr The conposition

T RSty Aol bR B St o AURUAREHAE R B b Bouther ei n ¢ he

ot her t préapetthe Cordgprtiding$+)-apntRPRet i t e suppressant. 14. The conposition
according to claim6, wherein the other therapeutic agent is an anti-LSD
agent. 15. The conposition according to claim®6, wherein the other

t her apeuti ¢ 2gyent Thex(-)-BRi3,dntichidrégRemd)eRhzabithiclo [Bhleopmasjrt Il on according to

—cl-al-m-6,, wher ei

t he he utli c. agent :
ant | - pab e RGBSRl g e sortng o I SRYiPE Ao BEEFH g o ol ai m 6,
wher ei nl%hew@fﬂercoﬁrdapmﬂﬁ@mw@ammt. Is an anti-depression agent. 18. The
- conposition according to claim®6, wherein the other therapeutic agent is
an anxiolytic agent. 19. The conposition according to claim®6, wherein the
ot her ther apm:t | cCUsigeip)-1i 8, 4-ahh]aftﬁ3herlp3y$hnhbicgcld[3ﬂgﬂ] I2Ranehe conposition

accor di to nt her hera tic ent is. an

ot - onBpeiioRy Redepabfe S lpheb SR hAgE ihERBRF Bk 18 S RepiBine) 1 0 (3. 1.0

hexane Gﬁ-emntlﬂharum mahufacahrle ysf amedipinadt for sadtihg briiyeeventing aclsohdebei ng
correspondi ng(+)-enantionmer, for use in treating

subst a Nk e S
o pr ovilsteicy ok G dab i T ERE A oy
25. (~)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding
(+)-enantiomer, for use in treating or preventing a disorder alleviated by inhibiting dopamine
reuptake, wherein the disorder is selected from the group consisting of attention- deficit

disorder, depression, obesity, Parkinson's disease, and a tic disorder.

26. Use 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 or preventing a disorder
alleviated by inhibiting dopamine reuptake, wherein the disorder is selected from the group

consisting of attention- deficit disorder, depression, obesity, Parkinson's disease, and a tic

disorder.

27. (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding
(+)-enantiomer for use in treating or preventing a disorder alleviated by inhibiting dopamine

reuptake, wherein the disorder is an addictive disorder.

28. The (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof according to claim 25, wherein the attention-deficit
disorder is selected from the group consisting of attention-deficit/hyperactivity disorder,

predominately inattentive type; attention-deficit/hyperactivity disorder, predominately

27




i nhi biting dopam ne reuptake. 26 23 February 2006 22. The g )uaé/ dog 4-
di chl orophenyl) -3-azabicyclo [3.1. 0] hexane or pharnaceut %

acceptabl e salt thereof according to claim 21 having no nore than about 2%
w w of the corresponding (+)-enantioner. 23. The (-)-1- (3,

4-di chl orophenyl ) - 3-azabi cyclo [3.1. 0] hexane or pharnmaceutically
acceptabl e salt thereof according to claim21 having no nore than about 1%
w w of threractvityespuasise fyge; (@ttyntiondafidichyperactRiy dikgderpdombinied fypey(c@nduct

4-di chl gr.ophen 3.1. 0] hexane or a pharmaceutically
accepta 8ﬁea?%x%<§§g§$%9%§%%mgg%n substantially free of its corresponding
(+)-enantioner in the manufacture of a medi cament for treating or

preventlng a,gli sorde nh|b| e .reuptake. 25.
YIS P e R e e ARl B ATRATN G O

phar nacehmmmhﬂt%ll)awam@iﬂambadof atdmehmb clada2h wlheﬂeh:ghsddpsasamniisal ly free of

—its- corr%§ %% Nd. ﬁg nt| . for .us n preventlng a
di sordef” & eV|ma e mao ge r%?%lv%cglsor%e’ue urrent ‘%(Aﬁl rein the disorder

is seIedﬁmdﬂfmﬁnmmhdqgm@updemﬂsisn@mgmnﬁ&attent|on- def|C|t di sorder,
depression, obesity, Parkinson's disease, and a tic disorder. 26. Use of
(-)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane or a

phar maceuti c3®.ly §b®@h&éb#ek$@hmhmb®hé@ﬁ¢kedeﬁib@ﬂhgmgubstantiaIIy free of
its cor i cament for
troat i nEppR ey p MR P ol 18 LY, BE L b RS o e
reuptakémﬁmm@nemmqnhen@mehﬁdemmnemseIected fron1the group consi sting of
attention- deficit disorder, depression, obesity, Parkinson's disease, and
atic disorder. 27. (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1.0]
hexane or a 3bhar Hiededt (kﬁdicylomphep’l)abhmb'swlb [ hé exhne @ach bei ng

subst an r e in treating
o pr evtiscbul ol S Bl B BARRLIN, ol 26 DABMI NG aiad BE | ke,

wher ei- nseﬂmwd&lomh@gpup ®ngsingdiTatrettes dd;psl@tr dceomc @8tor Jiserdérs Yyocal-tic( 3,

R IO TN e

attention-deficit disorder is selected fromthe group consisting of
attention-defjcit rachi LSl |y inattentive. type;
attention- de§|0|t¢%¥§q C%F§P%§m§%§ rgg%mm GpﬁpL %$(¥§7 23 February 2006

pharmaceutically acceptable salt thereof according to c1a1m 27, wherem the addlctwe

disorder is selected from the group consisting of eating disorders, impulse control disorders,
alcohol- related disorders, nicotine-related disorders, amphetamine-related disorders,
cannabis-related disorders, cocaine-related disorders, hallucinogen-use disorders, inhalant-

related disorders, and opioid-related disorders.

33. Use of (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane ora
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding
(+)-enantiomer in the manufacture of a medicament for treating or preventing a disorder

alleviated by inhibiting dopamine reuptake, wherein the disorder is an addictive disorder.
34, (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a

pharmaceutically acceptable salt thereof, each being substantially free of its corresponding

{(+)-enantiomer, for use in treating or preventing attention-deficit disorder.
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hyperactivity-inmpul sive type; attention-deficit/hyperac de
conbi ned type; conduct disorder; and oppositional defi tz%rb];ﬁ g%agj%ﬁ%

The (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or
pharmaceutically acceptable salt thereof according to claim 25, wher ein the
depression is selected fromthe group consisting of major depressive

di sorder, recurrent; dysthymc disorder; and major depressive disorder,
singl e episogs. 3Phe (T (4, -4)d12;mm(o§hen§lncb sﬂablefdnpﬂaqnajﬂeménazabl cyclo [3.1. 0]
hexane or a pharnmaceuticall ept abl e salt thereof acg |ng to claim

25, whePRTRALHeARACR IR PAY thegoLsuging o HRBr6IP8RE QO PRER B&lr ki nsoni sm

31. Thez%ﬁ/w:bfth@@@rr&p(ﬂidﬁ{gkgf&Qﬂﬁ)ﬁ-}é{-) -3-azabicyclo [3.1. 0] hexane or a

pharmaceutically acceptable salt thereof according to claim25, wherein the

tic disorder is selected fromthe group consisting of Tourette's disorder,

chroni c not ose.di S’D}]idie)g], (yQCalbhlbﬁoﬁhenﬁﬁ)Sﬁizdﬁ&ycldﬁagej}%ﬂ%nebi‘Csdi s% dez 1

—stuttering, autistic disor rratlzatl n di-sorder : e ———
(3, 4- dPERPHEHS fgptabs gﬁﬁfﬂ&%ﬁgﬁw@ "01"1316‘] ving, &o grorethangboptop ceut i cal |y
accept abdav/wal the thedspafdinggepdndntdihet.0 cl ai m 27, wherein the addictive

di sorder is selected fromthe group consisting of eating disorders, inpulse
control disorders, alcohol- related disorders, nicotine-rel ated disorders,
SrrpheéI am nehmle: at ek -503, d&ﬁ&ﬁoroﬁlgﬁ}mﬁbl@aﬂi@hlat[@ﬂi (I]Ihsyﬁﬁdgfag cogai ne- reldat ed
i sorders a i nogen- use rders, in - relate [ ers, an

‘opi oi d- P@F’Hﬂ%‘b‘wgﬁ ‘g’éarbéﬂ Sa]ééhere aecosfiing tf)"l%’ﬁm 3?8""1‘6& %Fhéﬁﬂwl%a%}‘fih)

- 3- azabdigyt@dr @ deBetdd frbh tﬁ@f@m&oﬁuistlﬁg offdasitivReHtiiBpkladtivitg dBpridapl e sal t

t hereof, each Ttiel ng substanti al l lffg\?P of .i.ls co(%r espondi (+)-enantioner

in the X§ VBTV R g epton e’faF‘é‘ﬁttyldr'er b PBPRRRATY ng a di sor der
al | evi ahgparabiwityaapiliivd 1ype; dgtoh-Oeficitdipirakieity dkede] dmbired gbgeostatt i s an
addi cti%ie i sor.der. 34. éfggﬂéi 3, 4-dichl orophenyl) -3-azabicyclo [3.1. 0]
hexane GiFordet 49f gphpsitigna! 4 sudLent abl e salt thereof, each being
substantially free of its corresponding (+)-enantioner, for use in
treating or preve at t on-def.i |t di s 28 23 February 2006 35.
The (-)-1- % Gsﬁl E%'lébogﬁléfﬂﬁ’ﬂ’ﬁhen& a?ﬁlﬁ‘fyﬁg‘}ggﬁt@xafe %3] hexane or

phar nacmatmacmhdalyy mepeipt abltheresiadath tehg pubgintiglydioe ofiits goregpostirgi(hh 34 havi ng no

mor e 1 Nan. 3G e At iie Qfalkéaﬁanﬁéﬂ%ﬁ&%@@} ﬂ&eﬁﬁg aRRRRAILRI8korde36. The (-)-1-
(3, 4- dichlorophenyl) -3-azabicyclo [3.1.0] hexane or pharnaceutically
acceptabl e salt thereof according to cl al m 34 having no nore than about 1%

w w of the crres@EpRAB NMgdiEhdroftRAYY 3a@Blicyclo [3.1. 0] hexane ora
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding

(+)-enantiomer for use in treating or preventing depression.

40. The (-)-1- (3, 4- dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or
pharmaceutically acceptable salt thereof according to claim 39 having no more than about

2% w/w of the corresponding (+)-enantiomer.

41. The (-)-1- (3, 4- dichlorophenyl} -3-azabicyclo [3.1. 0] hexane or
pharmaceutically acceptable salt thereof according to claim 39 having no more than aboutl

% wlw of the corresponding (+)-enantiomer.

42. The (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof according to claim 39, wherein the depression is
selected from the group consisting of major depressive disorder, recurrent; dysthymic

disorder; and major depressive disorder, single episode.
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37. The (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1 le éﬁﬂﬁﬁgr a

phar maceutically acceptable salt thereof according to c a|n1 erein the
attention-deficit disorder is selected fromthe group consisting of
attention-deficit/hyperactivity disorder, predomnately inattentive type;
attention-deficit/hyperactivity disorder, predom nately
hyperactivity-inpul sive type; attention-deficit/hyperactivity disorder,
conbi ned type; conduct di sorder; and oppositional defiant disorder. 38.

Use of (-)- 1: 4- I n hexane or a
phar maceuti c gﬁc‘efg’[)éb 4?Efg@r%’hérl'ygo?'azagé‘fg‘ﬁgﬂefrqxgge%‘ﬁlﬁ?s‘ir ntially free of
its corp}&ﬁmﬁﬁtﬁoam 4ctéptab&rwmthemEadtlmemgmbmmaﬂ@ﬁeubﬁts&brmpmdigcament for

4 ohl EPORRERGH mibd B ieRie 3 sy T deaR Eproiin et | cal 1

accept abl e salt t hereof , each be| ng substantl aI I y free of its correspondi ng

——{+)-enantio tre ression. 40. The (-)-1-
(3, 4- di chln%io meﬂ? A%‘d&?‘g 9&3'2‘7‘? ¢ (g? ﬁaél 8t? pharnmaceutical ly

accept aﬁlaenmhticaﬂ)hmqmdblmh ietbof) gachbeinp aubmaazﬂallh d@ee ofjtsrorrespordlidghan about 2%

w w of carrespondi nt?eéﬁ enantlong 41. The (-)-1- (3, 4-

di chl or Bﬁ%ﬂ@f’ﬁner W9 TR B PR Mg 56 ane or  phar maceut i cal | y

acceptabl e salt thereof according to claim 39 having no nore than aboutl %

% di ohi or ophihyl ) PRCED T U sRaB I Broanician T ot idariiont oceut cai 1y

accept aﬁlaen&aﬁttcaﬂquﬁblmkﬂreﬁbf@cmr&ng keadlaim39g havihg me inord than dbeyr essi on | s

sel ecte /fr/o %1 r?es npmﬁ&?' st of maj or depressive disorder, recurrent;
dyst hynf ¢V §i°sof G&F =P Fessi ve disorder, single episode. 29 23
February 2006 43. Use of (- ) 1- (3 4-di chl orophenyl) -3-azabicyclo [3.1.0]
hexane or har maceut i cal | ereof each bei ng

substanti al | yﬁof rngﬁo(T%ul £% %¥M%r§%%%§1?%'aza§%°&° ﬁghé% "in the manufacture
of a rrephaaaweﬁﬁcalﬂsoarcceptamtsalnglembf eradaptd dgmddhadass no moreﬁltlial(ab)mtjl- (3,

4-di chl h c 3.1.0] hexane or a pharmaceutically
accept a "I‘%/R’ grﬁ/ %ﬁ‘éspglgﬁ“gq )aéc/%mﬂ)oé’;eﬁg substantially free of its correspondi ng
(+)-enantioner for use in treati ng or preventing obesity. 45. The (-)-1-
(3, 4-dich|o phe i & 3..1.,0] .hex harnaceutlcally
accept abl e s Eyé?éfo(g f?‘igggr %nyéllé “kﬁbﬁ"ﬁ:@ﬂq}g ﬁ’% "7¥r% than about 2%
W w of phanmmtroeﬂjpanehta’bg: s@lt)heenﬁaﬁch(baiﬁg subdtantiallip &reé of)its LorrdsBondéhg

dl chl Ora—egga%m})er mtﬁ‘ezlgabr{ugaxt(l:llreoof[a me%hcglllent ‘ta’or?reatmg or preventing obesity.

-

48. (-)- 1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding

(+)-enantiomer for use in freating or preventing Parkinson's disease.

49, (-)-1- (3, 4- dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or
pharmaceutically acceptable salt thereof according to claim 48 having no more than about

2% w/w of the corresponding (+)-enantiomer.

50. The (-)-1- (3, 4- dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or
pharmaceutically acceptable salt thereof according to claim 48 having no more than about 1

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

51 Use of (-)-1- (3, 4-dichlorophenyl)-3-azabicyclo [3.1.0] hexane or a
pharmaceutically acceptable salt thereof , each being substantially free of its corresponding
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pharmaceutically acceptable salt thereof according to cha ééﬁggmggg no
nore than about 1 % w w of the correspondi ng (+) enantloner

(-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1.0] hexane or
pharmaceutically acceptable salt thereof, each belng substantlally free of
its corresponding (+)-enantioner, in the manufacture of a medi canent for
treating or preventing obesity. 48. (-)- 1- (3,

4- di chl enephtioxnks, mdhedakifewed 6f o tedicabntlfex /agin@or pRevepitpPanGebi's cal | y
acceptahl e salt thereof, each being substantially free of its correspondi ng
(+) - enaff3frer for use in treating or preventing Parkinson's disease. 49.
(-)-1- (3, 452d|cthnQphanmkmnman@zabmmygﬂﬁ[iBo}m&hwhemane or

phar maceuti cal Ly acce reof .accor cIa|n148 havi ng no
o et hE eSS GRR oL SHPQE Bt R A ee AR PERRRis “Tha ) - 1.
(3, 4- dhehimiomphenysk in irating @lprayting ah 3ddictRE diedane or  pharnmaceutical ly
—acceptable-salt thereof according to claim48 having no nore than about 1
% w w of the corresponding (+)-enantionmer. 51. Use of (-)-1- (3,

4-di chl or ophsnyl )Tﬁe(a)ZBelQB Glydidzltﬂbr{)ﬁleﬂ.ylﬁ)}—aiubic&dﬂe [301. O@hexpieedrmaceut i cal |y
acceptable salt her e |aII free of |ts

cor r es pBYERH &%”ﬁgﬁ”ﬂ%ﬁgmfﬁ 1§$£§h§ Q% PHHFWE%Wﬁﬂﬁ?acture of a
nedlcane%wwﬁafﬂkm&@ﬁmm@h@({p&@m&m&tng Parklnson s disease 52. (-)-1 - (3,
4-di chl orophenyl ) -3-azabicyclo [3.1.0] hexane or a pharmaceutically
acceptabl e salt thereof, each being substantially free of its correspondi ng
(+)-enanti ones. f oThauSkel-i(h 4t diekibiopbengl) -Paaviendo [3d. ajrhea.ﬂdiocti ve di sorder. 53.

Th 3,..4-di chl I 1. 0
phar b PSR E ALttt by EPR G D7 0 B TS havi g no
nor e t ha% valyadthe ca¥espdndingf(+tdnentiarer.espondi ng (+)-enanti onmer. 54. The (-)-1-

(3, 4- dichlorophenyl) -3-azabicyclo [3.1.0] hexane or pharmaceutically
acceptabl e salt thereof according to claim52 having no nore than about 1%

w w of the caxresmmﬂging3@#ﬁdﬁﬂ@ﬂhﬁﬂﬁﬁkaﬂﬂ@doIme(ﬂh¢ﬂﬂco¢8

4- dICh| 3. xa r ceutically
accepta %mﬂ%%¥3%%§ ﬁﬁP EE“P tglﬁy%gf“%ﬁg Fﬁqﬁﬁgaaddlctlve 7
di sor demsd)rﬂerﬂﬁdeﬁﬁﬁeéﬂ'oxfnmﬁfgr&dp&mgﬂmgofiﬁﬁﬁg ditdrixgs, dhpudseicomtepl disederder s, i npul se
cont rol dIS i.ne-relate dlsorders

et iR el st e Shay el fifonfsrs Shmlif Rine el P aERS Ahlis o0 o g

di sor defefatednidobdissi crogiedrelise dboslefsgieliacinegeh-abeadidordesd, ﬂlhﬂa‘ht-related

disorders, and opioid-related disorders.

56. Use of (-)-1- (3, 4-dichloropheny!) -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 or preventing an addictive

disorder.

57. (-)-1- (3, 4-dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or a
pharmaceutically acceptable salt thereof, each being substantially free of its corresponding

(+)-enantiomer for use in treating or preventing a tic disorder.
58. The (-)-1- (3, 4- dichlorophenyl) -3-azabicyclo [3.1. 0] hexane or

pharmaceutically acceptable salt thereof according to claim 57 having no more than about

2% w/w of the corresponding (+)-enantiomer.
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di sorders, and opioid-related disorders. 56. Use of (-)3Febiary 2006

4-di chl or ophenyl) -3-azabicyclo [3.1.0] hexane or a pharnaceutlcally
acceptabl e salt thereof, each being substantially free of its correspondi ng
(+)-enantiomer, in the nanufacture of a nmedicament for treating or
preventing an addictive disorder. 57. (-)-1- (3, 4-dichlorophenyl)
-3-azabicyclo [3.1.0] hexane or a pharmaceutically acceptable salt

t hereof, eachd-bei e (shbs{ﬁ,alnﬁiCbetoyhénNHé-m‘abibttéo Bdr PEspardrng (+) - enanti oner
for use (3, 4-

di chl or 8 LJeFt?ctailg b?é(; G ﬁ{e}éfgg:fg}gfn 90 Hézﬁl%%%n% §1§ mr?g@%lﬁlf %i.l%)lal-tlll
accepta%h@ﬁgéMwcphﬁmamﬁmdehgndhmgﬂto cl ai m 57 having no nore than about 2%
w w of the corresponding (+)-enantionmer. 31 23 February 2006 59. The (-)-1-
(3, 4- dichlorophenyl) -3-azabicyclo [3.1.0] hexane or pharnaceutically
accept abl e séd.t tﬁéﬂ&kﬁ(&ébﬁﬂd@n@mmﬂ)éhaﬂmn@m[hé%ﬂh@mn@mnore t han about 1

- % w-w-0

4-dich|?§%aﬁgﬁ§:§f§§ aza é;g%wgqga%ﬁﬁ%F”%gggzeﬁggmgmku%g?%g%e%t|caIIy
accept aslasted flom thmgpmonmamg@f aomqtetsailsotdan pirde makee digondert Yrsaltticc di sorder is
sel ect eﬁ'isér&&%ﬁtnﬁl&t%ﬁ BrdSrO e?ih{; Qi of dEQMEPL&dg, omalaf G fl§frder CNY ONI ¢ MOt OF

di sorder, vocal tic |soF ransient trc disorder, stuttering, autistic
di sorder, and sonati zation dlsorder 61. Use of (-)-1- (3

4- dichloroph yl) b}C 1308 ceutically
accept abl e sgﬂt t ggggﬁﬁ ga%%k 0(%h&g§b% ﬁgﬁ?ﬁi ? ee oﬁﬂ?ts correspondi ng
(+)-en apheroaeeticaliyaceentableesalt fhatsoly p@h(bf:ma subetdnt@an‘ém Oﬁltsrcomrfrsefatdmgg or

pr event {-Ijj'-gn tlr)thr ﬁ{ltlgé)xﬁaz a tu@czof a’%ﬁﬁ%&@&g 6& r%eﬁg@tgggf%{r ré iC alsor&éi’

4-di chl of ophenyl§ Icyclo rising the steps of
(a) passing a sol ution of an organic el uent and (+)-1- (3, 4-

di chi or opheny) ) - & RaaRIGSlRile 1 0b, DRSS ﬁaamca%[fp?ysaccha“de

stationary p ase to prOV| rst fract! on tai nin
4- d|chlbﬁ@phenmﬂﬁmggwsa@a@icyclo [3.1. 01 hexane and (b) passing the first

fraction over,the c I vide a
seconh fragtﬁgn con?%#ﬁkﬁggiME Q?§g%gg lﬁ%%fggIyﬁPF?ﬁ%mKQﬁaﬁggyclo
[3.1.0] hexane subsﬁ%ﬁ@mamkMBﬂr@éwaﬁmpﬂgaebmﬁe@wmmmmﬁp%ﬁﬁmmenant|oner 63.
The net hod of Cla'”&ﬁ%mtgﬁ%%H§£ﬁﬁPﬂR$b§&B&uhﬂF step of (c) concentrating

the
()-1- (3, 4-dichiorophenyl) -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 free of its corresponding (+)-

enantiomer.

63. The method of claim 62, further comprising the step of (c) concentrating the

second fraction.

04, A method for obtaining (-)-1- (3, 4-dichlorophenyl) -3- azabicyclo [3.1. 0]
" hexane, comprising the steps of :
(a) passing a solution of an organic eluent and (+)-1- (3, 4- dichlorophenyl) -
3-azabicyclo [3.1. 0] hexane over a chiral polysaccharide stationary phase
to provide a first fraction containing (-)-1- (3, 4-dichlorophenyl) -3-
azabicyclo [3.1. 0] hexane;

®) concentrating the first fraction to provide a residue; and
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second fraction. 64. A nethod for obtaining (-)-1- ?1 r omizeny!)
-3- azabicyclo [3.1. 0] hexane, conprising the steps of (a assing a
solution of an organic eluent and (+)-1- (3, 4- dichlorophenyl) -
3-azabicyclo [3.1.0] hexane over a chiral polysaccharide stationary phase
to provide a first fraction containing (-)-1- (3, 4-dichlorophenyl) -3
azabicyclo [3.1.0] hexane; (b) concentrating the first fraction to provide
a residue; afd 32 2Jakalgrasaluio?g@6 ofghic plhsstiandtha rsdheidveomclofal an or gani ¢
el uent and the resi | ch { ] hase to
provi de a second frgggmﬁﬁﬁ%%% &ﬂ’&%ﬁhfgg3%§%8 &mﬁ%gﬁéﬂﬁﬁ?%aﬁn%§p - 3-
azabi cyclo [3.1. 01 e K Aalichionaphem)i-3d dzgbi¢ychd 3.100] hetame aubstegsifip frdé ng
(+)-enantioner. oF 8 R dﬁﬁg?gé %£§EH& 4, further conprising the step of
sec 3 ron. 33

(d) concentratlng the

65, The method of claim 64, further comprising the step of (d) concentrating the

second fraction.
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