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Vasonot or synpt ons (VI\/B) referred to as hot flushes

and night sweats, are the nost common synptons
FIELIR £l ’dN\IOENW%nopause occurring in 60%to 80% of

all worren follow ng natural or surgically-induced
menopause. VMS are likely to be an adaptive response

[0002] t heThen r@enﬁerm@moﬁy%lams( @ISyatemitect- (314fdﬂcfﬂ6|>ophenyl) -3-
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3- azabmycm[ﬁs at@héxanel anchvomeimodbt ofi menemserfecdg;atmgdcermm nervous
SyStERORRAIEE A FORATOBS oAl ek yftencripn VBSP ROt SATRRES (VMS)
andfcﬁﬁ?rh@ﬁalrﬁ hot flush can last up to thirty m nutes and

vary in i1ts frequency fromseveral tinmes a week to

nmul ti pI e occurrences per day. The patient experiences

BAGK BN THEYERTION e Chest and back and ¢ hen
over the rest of the body. It is usually acconpanied

Q% out breaks of profuse sweating. It may sonetines
[0005d c uVasensten symptenY M&r referied ite asthaflusbearandanight sweats,

are i Miost BRI b SORRIARAUNEAKE il BRRLBLECUELIHNG in 60% to

80%Pey ciovogierafoliening mettineih ar syrgicatyrinduveer Meghopausd. agMS are
Ilkelyr/1 ?cr) \i)%uéc’r? %%Zptl\];g trtlasgponse of the central nervous system (CNS) to declining
sex steroids. To date, the most effective therapies for VMS are hormone-based
treatments, including estrogens and/or some progestins. Hormonal treatments are
very effective at alleviating VMS, but they are not appropriate for all women. It is
well recognized that VMS are caused by fluctuations of sex steroid levels and can be
disruptive and disabling in both males and females. A hot flush can last up to thirty
minutes and vary in its frequency from several times a week to multiple occurrences
per day. The patient experiences a hot flush as a sudden feeling of heat that
spreads quickly from the face to the chest and back and then over the rest of the
body. It is usually accompanied by outbreaks of profuse sweating. It may

sometimes occur several times an hour, and it often occurs at night. Hot flushes and



irritability, insomia, depression, nenory | o0ss,

headache, anxiety, nervousness or inability to
weoweon4rat e are consi dered to be caused by t hRCHUSHEP5/025978

deprivation followi ng hot f3ush and ni ght sweats

(Kramer et al., In: Murphy et al., 3rd Int'l Synposium
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undergo premature nmenopause from chenot herapy; (3)
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been depi ed estroggp,ther ecause of concerns about
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al ., Lancet, 2000, 356(9247): 2059-2063). [0005] Men

al so exBeri ence hot flushes follow ng steroid hornone
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i s unknown but generally is thought to represent
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Pharmacology, 2001, 419(1): 47-54). As many as one-third of these patients will

experience persistent and frequent symptoms severe enough to cause significant

discomfort and inconvenience.

[0006] The precise mechanism of the VMS is unknown but generally is thought to
represent disturbances to normal homeostatic mechanisms controlling
thermoregulation and vasomotor activity (Kronenberg et al, "Thermoregulatory
Physiology of Menopausal Hot Flashes: A Review," Can. J. Physiol. Pharmacol.,
1987, 65:1312-1324).

[0007] The fact that estrogen treatment (e.g. estrogen replacement therapy)

relieves the symptoms establishes the link between these symptoms and an



wi de range of other acute synptons, as descri bed
above, and these synptons are generally estrogen
wo eepon=7ve. [0008] It has been suggested thatPCT/US2005/025978
estrogens may stimulate thelactivity of bot h the
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decreasing hot flushes in a human femal e by

adm ni stering
[0009] Although patients with VMS are most commonly treated by hormone

therapy (orally, transdermally, or via an implant), some patients cannot tolerate
estrogen treatment (Berendsen, Maturitas, 2000, 36(3): 155-164, Fink et al., Nature,
1996, 383(6598): 306). In addition, hormone replacement therapy is usually not
recommended for women or men with or at risk for hormonally sensitive cancers
(e.g. breast or prostate cancer). Thus, non-hormonal therapies (e.g. fluoxetine,
paroxetine [SRIs] and clonidine) are being evaluated clinically. W09944601
discloses a method for decreasing hot flushes in a human female by administering
fluoxetine. Other options have been studied for the freatment of hot flushes,
including steroids, alpha-adrenergic agonists, and beta-blockers, with varying
degree of success (Waldinger et al., Maturitas, 2000, 36(3): 165-168).



fluoxetine. O her options have been studied for the
treatnment of hot flushes, including steroids,
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varyi ng degree of success (4aldinger et al.,
Maturitas, 2000, 36(3): 165-168).[0010] It has been
reported that a2-adrenergic receptors play a role in
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I'n mal ntal ning thernoregul atory honeost asi s,
mul tipl e therapies and approaches can be developed to

rget vaso tor _synpt ons,.. The pre ent vention
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muliiple skerapiesvand appraashas cab tedlavelopaskiv T@rget vasomotor symptoms.

The(prnfe%eﬁt dr'y% ltlgp qﬁpl‘g%]%spﬁgn(/n'e a§%§+t§§) ﬂ‘@%ha?ﬁ(oa%‘fher important

useéf&]tl‘@tﬁh@enem@@@ gtem disorders and conditions.
1- (4- et hyl phenyl ) - 3-azabi cycl o[ 3. 1 . 0] hexane, and

(+)-1-(4~net hyl phenyl)- 3- azeb|cyclo[3 1 . 0] hexane,
SUATSY Ol TR AVERFIY, el Loe Tor treating nervous

system di sorders or conditions, including, inter alia,
[001238()”%8rprse% t(irrlr\?en(n\&/s)ls %ﬂgctcerg (t)g | r%c rarl{lg 1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane, (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane,
racemic 1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane, and (+)-1-(4-methylphenyl)-
3-azabicyclo[3.1.0]hexane, all of which are norepinephrine reuptake inhibitors (NRI),
and methods of their use for treating nervous system disorders or conditions,

including, inter alia, vasomotor symptoms (VMS) and chronic pain.

[0013] In one embodiment, the present invention is directed to methods for
treating at least one nervous system disorder or condition in a subject in need

thereof, comprising the step of:



[0013] In one enbodi nent, the present invention is
directed to nethods for treating at | east one nervous

W@ y®bmm4di sorder or condition in a subject in PEPUS2005/025978
thereof, conprising the step of:administering to said

subj ect a _conposition conprising an effective anount
of agrainéstedng 1@ saigl sibjedta g@m@ﬁ@?pn SOMPIIning an (ﬂffg_c);gve amount of

scepid 1" 10 RSN gl pans, recemc 1

metpisiieratiedrazabicyylofs: ¢t ftetzne, sal ta t pmreuﬂcemtbali)ei accepiable salt
nervous systemdi sorder or condition is a vasonotor
ther%‘?frrptom sexual arousal and desire, fibronyal gia,
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pal n, cognitive ncti on associated with senil
sexm musah annledmm;e, Ifxba;smy@llgmh enhmmms‘auglmdwotmm amenorrhea,

d
onvol R couPe AR SR DR Bl TR Moy toss
A|zhbnﬁ&4é arébaé\é émfnbcé,iat 2RESPC ISHyeDratfel RyRarfahs OMapial@s syndrome

di sease, sch |zop renia, schi Zoaf ectlve dlsorder
and smnzepmcuaﬁeﬂorﬂner@mfbr d@@llewﬁad@moxwf/@@nqm% intellectual - deficit

o35 i SR ALATE e B S8 fectue asorer

schi£dfHrehifoifi isdrger, deasorhl sffeytive dtbcﬁ@érdsteepgﬁsercmn [zmlnenstrual
anxi ety disorder, social phobia, selectiye serotonin

dysphaxigt diserdethivthdrawal §$P31')°”|b%o|9'P&ﬁf ipRHIneyC WE'C disorder,
dyst@)ér?ﬁg:rer%Brdquggaggr@?!la?yargl %o‘idgcﬁHQPtéo% b, dée'?é’ét%rserotonm

'ne p fecal i'ncont’i nence,

reuptiled inHibitioe (SERIF preopi ous spsdront npanis pisardedi a@mraphsbla post
or .a conbi ngtl on thereof

[0014] |
o SR Bl BBl AL ML el comnenc,
dlstuglﬁso of éUnsrcfcﬁ%thg @mé, eecANfisSHBEKD b aS3thiSiRAtion thereof.

er or condition in a subject in need thereof,
conprising the step of: admnistering to said subject

roo %37 gt aehet begmens e eirpp; iTveRgH b dipgted ' metnods
for thetimg AEfcR%t Bh@%r@é@@b&i&‘t@h@ di¥@éeor 8bndition in a subject in need
phar maceutically acceptable salt thereof; wherein said

there@fw@mrlsmgttémsders@f der or condition is a vasonotor

TR0 438k B LESHR s A E o amount

(+)- ﬂ@@ nvdlm@mmeml)@aiamcvclqa BORRXaat ed(Wip-meadlkyiphenylazabicyclo
hexgﬁen%?te; |:€)tharrrﬁ:i’:{crzoer ¥lcally acceptable salt thereof;

wherein said nervous system disorder or condition is a vasomotor symptom,
sexual arousal and desire, fibromyalgia, chronic fatigue, hypothalamic amenorrhea,
chronic pain, cognitive dysfunction associated with senile dementia, memory loss,
Alzheimer's disease, amnesia, autism, Shy Drager syndrome, Raynaud’s syndrome
and pain associated therewith, epilepsy, Lennox syndrome, intellectual deficit
associated with cerebrovascular disease, schizophrenia, schizoaffective disorder,
schizophreniform disorder, seasonal affective disorder, sleep disorder, premenstrual
dysphoric disorder, withdrawal syndrome, attention-deficit disorder with or without
hyperactivity disorder, bipolar disorder, cyclothymic disorder, dysthymic disorder,

generalized anxiety disorder, social phobia, selective serotonin reuptake inhibition



Al zhei mer' s di sease, ammesia, autism Shy Drager
syndronme, Raynaud's syndrone and pai n associ at ed

w0 b@cowi4rh, epil epsy, Lennox syndrone, intell eRCT/EB2005/025978
deficit associated with cer@ebrovascul ar di sease,

schi zophreni a, schlzoaffectlve di sorder,
(SSBBhPLRIp HRENBYHIRIMA, sBRYEr JISQHIRS o RGOrAIGkiz, Pest traumatic stress
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syncﬁpg\@p QL R, Coy é‘?n %edeg xi ety disorder, social phobia,
sel ective ser ot oni n reupt ake inhibiti on(SSRI) poop out

aphobi a, post traumatic
BRIE?ress dlig-g@(]g Iﬂaﬁﬁ ﬁ@@é

e I'a Tourette Syndrone,
borderline personal|ty di sorder, fecal incontinence,
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re fully under toodfromthefollovvlng det ai |
description and the acconpanyi ng draw ngs t hat form a

[001§'jj‘gr\/-()]c ﬁj(gyﬁgf Phbgﬁgagpﬁ%n ggnlve':v!/w%lfz' 1 és?ro%@n action on
noré['rbgge?m]rm%%rbﬁb%rﬁﬁfé@ﬁ&@d rhésbrapertibher mor egul ati on.

FIGURE 2 is a schematic representation of the
I nteractions of norepinephrine and serotonin and thelr

00F3BC" HBYREF SRR % (iRt Stk oy s iepecions o

nordpitishiripe ahd CsBTeRIMiM @tndome‘uorrestmtmerr@pepw@r(srteTz(al\Eh and Olp-
upt ake assay, serotonin (5-HT) uptake assay, and

adf&ﬂ‘@ﬁ@iﬁi ne transporter (hDAT) nmenbrane bindi ng assay for
racem c 1-(3, 4-di chl orophenyl)-3- azabicyclo[3.1
. 0] hexane (referred to in EXAMPLE 1). [0019] FI GURES

[001‘8] S, FEBURE Shievatplet besuliptakefad hefmnbnlcﬁt a:ca’ioecmnfaobn for the
em c-1- (3,4-dichlorophenyl) - &Taz bi c
norem}qu;(me huptake asgaYs PeIeIp pp;h 3 ke assay, and dopamine

big n -
tran%ﬁ?\jl)él Qﬁjﬂ?{' ) Hﬁam@aﬂ@ @Hg nbaézla C}f/@gl t(;%%:gmi@dl %‘é )?Iéchlorolphenyl )-3
azalicyis[3. '(B]hetxghég(refs:réd ito int Eb(érlm?ltﬁ ) at rmdel of
ovari ect onmy-i nduced t hernoregul atory dysfunction

(referred to in EXAVPLE 2).
[0019] FIGURES 4, 5, and 6 show the results of the administration of racemic-1-

(8,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane, racemic  1-(4-methylphenyl)-3-
azabicyclo[3.1.0]hexane (bicifadine), and (+)-1-(4-methylphenyl)-3-
azabicyclo[3.1.0]lhexane at 1 dose (30 mg/kg, sc) in telemetry rat model of

ovariectomy-induced thermoregulatory dysfunction (referred to in EXAMPLE 2).

[0020] FIGURE 7 is a plot of 50% threshold sensitivity values (50% threshold in
grams force) estimated by the Dixon non-parametric test at pre-operative (Pre),
baseline (BL), and 30, 60, 100, 180, and 300 minutes after administration of racemic
1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0lhexane and vehicle (referred to in
EXAMPLE 3).



[0020] FIGURE 7 is a plot of 50%threshold sensitivity
val ues (50% threshold in granms force) estimted by the
wOR006/01230N- par anetric test at pre-operative (PPEN/US2005/025978
baseline (BL), and 30, 60, 7100, 180, and 300 m nutes

after adm nistration of racemc
1- (3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1 . 0] hexane and

[002\1Thi k-ﬂ.ll?é% fsg, éfg)é g)f’% [b\%fs‘sbé\(géa%o?’)%[ Qgcgli 8d; 'W@ nlifutes after

admmlgttémm ef tamendidni-(4-atatiaylpbenyd)-3ramabioyclo[3.1.0]hexane (bicifadine),

net h en cyel o[ 3.1 .0] he
(5)- LB R 2o Bl Ak UpP R § b 30l enelyiohenyl)-3-
h
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EXAVPLE 3). DETAI LED DESCRI PTI ON OF THE | NVENTI ON
DETINORR]|DEBERIPFRRNIOF MHEINYENTSON rected to racenic

1- (3, 4-di chl or ophenyl ) -3- azabi cycl o[ 3.1 . 0] hexane,

(+)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3.1 . 0] hexane,

[OOZV(’Zice”TI‘?e ﬁar(eéeﬂpﬁﬁwrﬁaﬁnbé' )chrécfegla?& Créﬁel‘hﬁc? 11(3 Lldientedphenyl)-3-

wn as bi ci i ne)

azabi¢yelofgt hQlhexang) ) - 3- dzrlbi( Bwedchwr@h@]we&@ﬁab(cacb{ﬁ 1.0]hexane,

o AT LB e T Bk b

and (PP RistrRsthy (INBhY1)-RagatedIems1 .ofhdxapk(alkdekrionn as (1S,5R)-1-((4-

treat| ng nérvous o&%/St em di sorders and condi ti ons,
methylpheryig-azahioyelofd.il Dlhexansoab of wyhigh Gie mepeahﬂne reuptake

onP5STAB A5 R ERRE e e GPYBAE P93 g amorers an

cond@ibbns hautipgs intsedlid, vasbindtarmssenstonst (VMIS) & 2Hionks pain.
used here|n and in the appended cl ai ms, the singular

forms "a," "an," and "the" include the plural
[00533;:[% ?olfbﬁhhrﬁé%le? Hﬁloﬁgrgrﬁxﬁr&id%@ri‘fog rtfé%gﬂélf %h@érstandmg of terms

and@bb&wmmdnsusm&hddm%peqﬂmﬂmhlty of such antagonlsts
and a reference to "a conpound” is a reference to one
or nore conpounds and equi val ents thereof known to

[0021{_]85%39 564 ¢réiR érﬂ)g irffe a ﬁé’n(?éd ERihS; tHe08iAgLIat #8rms “a,” “an,”

reviations int Speci |cat|on correspond to units
and dfheﬁ”emlude the plival rplierencerunbesst ihesqoraextczimr@umbcaées otherwise.

Thufe 0ic SHREVR RelRieToomd “AR-PRAAPTRT| MEUES) 2 PNy of such

antd@%iﬁs mahd' HD}e?érencM toTEaNSorApb@hd” ?d@'r@feréfﬁﬁl?co one or more
['1 ol e(s) cnl’ nmeans centineters, "SEM
compounds and equwalents thereof known to those skilled in the art, and so forth.

[0025] The abbreviations in the specification correspond to units of measure,
techniques, properties, or compounds as follows: “min” means minutes, “h” means
hour(s), “ul” means microliter(s), “mL” means milliliter(s), “mM” means millimolar,
“M” means molar, “mmole” means millimole(s), “cm” means centimeters, “SEM”
means standard error of the mean and “lU” means International Units. “EDsq value”
means dose which results in 50% alleviation of the observed condition or effect
(50% mean maximum endpoint). Optical rotations are measured for compounds in
their HCI salt form, unless otherwise noted.



nmeans standard error of the nmean and "I U' neans
International Units. "ED50 val ue" neans dose which
wo e@aloi=7i n 50% al | evi ati on of the observed coPdi/UBZMN5/025978

or effect (50% nmean maxi mum endpoint). Opti cal
rotati ons are neasured for conpounds in their HC salt
form unless ot hervvi se not ed. [0026] " Nor epi nephri ne

an nor epi nephri ne

[002§ RIB% n%phr‘lir%fz breV| at egatﬁﬁé{] Sgrgg-t oni nIo P

t rth-lwpa)m nherepineplaier eansyiorts rSERLbrevatenhhNETot oni n

ort{er abpreviated. h "No [ hri
¢ BRI SR S D EUA SEGT R | - Sel ot ve
”OEF.RhE@@QthSﬁnrt%iﬁbéﬁér’" i8 @b‘Bké\ﬁéted' HSERTpr evi at ed

erotonin reuptake inhibitor” is abbreviated
SFaNoréﬁiiellepbtmeeemﬁabe mhlbltor’elﬁpabtlweviam{i DiRlor" is

b rEits S 1 AR HHiBfar, o AR RL BV SRR

ab@e%io?ﬁr??élﬁﬁake inmwwelélémﬁ@ahted SRabbrevi ated ip.
Oal" is abbreviated po. [0027] used herein, the

‘i5ﬂ|thW@a&9ﬁ@iﬂnTn ramt@i@emhmlwelﬁ@hhr@éaqe@l SRl

» alliative treatnent and
tﬁkgoa{fgpﬁébhgée u'%g%%ﬁ;%\?‘gﬁe?'\laﬁé,o i ncl udes preventative,
C USrbiodirmiacaliabliatdd §¢4T.r eat nent. [ 0028] As used
herein, the te_rm"eff_ective anount” refers to an

amsihcugaTaays; feabhievigirdiges, and for periods of tine
ne » AC esired result with respect
qgﬁ%&%rﬁgg%%e%t%@geﬁie&ﬁgdvous system di sorder or

cof@hal”llelabbl'ewatadtpocul ar, with respect to vasonotor
synptons, "effective amount” refers to the anmount of
conmpound or conposition of conpounds that would

[0027]7 €255 we%plwé?&hrltﬂe kel SrdbtmBAMPHThAE ipteddithtive (e.g.,

total for the [ack of steroid availability in
prop@yla;onc)t, scurbfive cirepaliative dreadvenbiend Syeaiingm as/asgdnbgerein also

o P Ea e i) PR heR B "oxanpl o, e

pr e- menopausal

[0028] As used herein, the term “effective amount” refers to an amount effective,
at dosages, and for periods of time necessary, to achieve the desired result with
respect to the treatment of the nervous system disorder or condition. In particular,
with respect to vasomotor symptoms, "effective amount” refers to the amount of
compound or composition of compounds that would increase norepinephrine levels
to compensate in part or total for the lack of steroid availability in subjects afflicted
with a vasomotor symptom. Varying hormone levels will influence the amount of
compound required in the present invention. For example, the pre-menopausal
state may require a lower level of compound due to higher hormone levels than the

peri-menopausal state.

[0029] It will be appreciated that the effective amount of components of the
present invention will vary from patient to patient not only with the particular

compound, component or composition selected, the route of administration, and the



state may require a |l ower |evel of conpound due to
hi gher hornone | evel s than the peri-nenopausal state.
WO 0®30])24rt wi |l be appreciated that the effectP@BUS2005/025978
amount of conponents of the? present invention wll
_vary frompatient to patient not only with the I
ability £ t theusMPeReRIS LAIPNE: BFnib FERIDIRRTIAL WilBsPRe g more combination

drug%ﬁjo:e ki gb&fed f%tpf)g?é iIfH8 Gl B0t al@B%ﬁﬁ‘ﬁcj“l’%ﬂﬁgdgp as the

€ conponéen one or I n conbination w
disedser ﬁﬁt@bbge\?érgwﬁf dm%lgehditionetbitrei dlleviatedj heonoms favedss age, sex,
~in the individual, but also with factars such as the.
weigly obase IadNEah hS ala Bl BSING Al 1o RATENb AT thi, severty of the
path&béﬁ\él ?oﬂ itio OBé'iﬂpetréﬁt\é | $onddfent Pedid@idor Ypdchft diets then
I ndivi dual’, the state of being of the patient, and the
being éollowidd/ bpfthe Ipartraldrapatigint.aand otftirt factors aihieh thase: ehdlled in the

T TR N —
the a}(‘%‘naanf Pﬁ%@ciéh.‘ D RGgbtelitfernd F'nal\yi Bd adj@@t&fﬂdrﬁovl&etthe improved

e appropriate dosage Ultimate being at the . i
therapiesiticetdsponsé. t Ka effectivaramemitisiscialae apgs dyavhieli apndoxic or

oo AL R 5L TG BL TR Sty

bendfieidl effeetsdet ri mental effects of the conponents are
out wei ghed by the therapeutically beneficial effects.
[0030] Preferably, the conpounds useful in the nethods

t [ ' d-ni t .
o0s, BRI YAPAIER B i 31 asatinventon
are pantinistdrad | at botlofagsand sor edtices sashc thapathed nuonkeieof VMS,

r of VMS before, the start , of treatEe

nb
partieylgEY on{lugans AP S BB SRRFAEFLT0 15 FaRBE0L NEIS Befo the start
of tretfent! ﬁu&h thﬁtﬁ%ﬁt Eﬁn S bﬁia :B'éhbﬁélaﬂfo RiaYic¥Mee overall severity or

especl a shes sti experi enced, as conpared
intertsity t tistrimitioni of afy (\HSYMBpeeiallye haieflgshes sdifl eweerienced, as

t t t. Wt h h .
v T N
to PR ASHRRS Bstbi diraBishedcapiditidne iREIRERTY chronic pain, the

Invention are adm nistered at a dosage and for a tine
compowhdg iseful Hiertbe i rsethodspeiethenprasent anvenfiodt asnadgyinistered at a

sl R A ot ST Fho b MERL Ef6yiBfap, o emination of
the dyAtptBRt of thachsbreied of Serditibie.h! or ophenyl ) - 3-

azabi cycl o[ 3. 1.0] hexane, (+)-1 -(S.
- di chl or ophenyO S- azabi cycl of S. 1. 0] hexane,

[0031] For example, for an afflicted patient, racemic 1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0lhexane, (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane,
racemic 1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane, or (+)-1-(4-methylphenyl)-3-
azabicyclo[3.1.0]hexane, may be administered, preferably, at a dosage of from
about 0.1 mg/day to about 200 mg/day, more preferably from about 1 mg/day to
about 150 mg/day, even more preferably from about 1 mg/day to about 100 mg/day
and most preferably from about 1 mg/day to 50 mg/day for a time sufficient to reduce
and/or substantially eliminate the nervous system disorder or condition, for example,
the number and/or severity of VMS and/or duration and/or severity of chronic pain.



racem c 1-(4-nmethyl phenyl)-3-azabicycl o[ 3.1 . 0] hexane,
or (+)-1-(4-nethyl phenyl)-3- azabicyclo[3.1 .0]hexane,
woregocloe24atini ni st ered, preferably, at a dosage PET/URINF/025978

about 0.1 ng/day to about 200 ng/day, nore preferably

fromabout 1 ng/day to about 150 ngy/day, even npre, ”
[0038}1 ef eAgbHSEd rhgteiandhe termg @RPRASIEBL %@Qfﬂ)r%ay GRground,
n S ] FQ H H /' n
aru? SindtaBp G dgn} . *PhAfiféColdqEhy Berie ol GG Ygeht, and
“meditamintit aré hasedr imechapgealy dihecsideto orefeontdi ta ooompound  or

for exanple, the nynber and/or severjty.of VNS and/.or
compoun ohbamapshoa I anats WA DR dstiisteas3s)d AdeIset (human
or aH@ﬁ%%Eﬁ%@ééb a dpgaﬁé‘d maé@ggg%?iidgl geghé)z{)r PATBIGIIHIS effect by local
and/bpsystemimacigrcal |y active agent," "active agent," and

“medi canent” are used interchangeably herein to refer

to a conmpound or conpounds or conposition of matter

[003\9’!:! chas iy ASRIAT HE 1@ U'hcdiufathing ClefdrB U thed bapacity to either
ahi mal ) 1 nduces a desired pharnmacol ogi cal and/ or

enhariogs oo iobibit ef funstiongl peepertya sl rbiglpgicat activily | o process, for

oxari seblot I ipdEt o iFac AV, SRR e REmd R e iybfton may

be cBhRgsntyorPtha cet@lregie af aagdcifid gveart, Buok essactfvation of a signal
exanpl e, receptor binding or signaling actjvit

. h
transshARD chRIIeS: ATGAT BTRY G1e FNTIGE! QoM AR’ ERL ypes. The

o PR 1 By S 2, e angpmoecie

peptitid, pligopeptids, polypeptide, ot prptesn, reéerabiyudraalbmalecule, or peptide.
i ntended to conprise any conpound, e.g., antibody,
smal | nol ecul e, peptide, oligopeptide, polypeptide, or

[003%1 Ofég glseefr?éréfn?%é/ t&rRkihniBRbL G4 irten@&d @@@bhﬁmsg[é}@%mpound

herein, the term"inhibitor" is intended t _
or agembr iexe, amjibodypsurall onolegda; peptige, digopepiige, pakwpeptide, or
nol ecu] e eptide | i qgopeptide, pelypeptide,. or ..
protgRoerierancrpal oing iy orppefin et "Eibiia Py, complete
comB&tin t andoPaidHititory C@Mebet 8n  GRaMRTdIt ibye iBNBItv, suppressing,
Inhibitory effect on manmal by inhibiting, | .
represgipg el tagreasingr @ spieatiic antivilicslerts PRFUOREt reyRtake activity or

the fglenficnbyie! ol BEROA. I GEIPTPRCBGR &G i 18P proferany

refe@Meodh NEtlbior dhBuahmdrepinepakihy reapeke drobeth serotonin reuptake
i nhi bi tor of human norepi nephri ne or

and m_@@ieﬁphrim%mgtll@t@&eaﬂwslqein@alslhg]&qpf %ﬁ%&ﬁt%&eﬁgwu@iminishing,
somd! & Bl PR KI610BIcaf KiBbis Bf 8ha5GEHUsIhBIdpiridiHifhe reuptake or of

both serotonin reuptake and the norepinephrine reuptake.

[0035] Within the present invention, the racemic 1-(3,4-dichlorophenyl)-3-
azabicyclo[3.1.0]hexane, ~ (+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane,
racemic 1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane, and (+)-1-(4-methylphenyl)-
3-azabicyclo[3.1.0]lhexane, may be prepared in the form of pharmaceutically
acceptable salts. As used herein, the term “pharmaceutically acceptable salts”
refers to salts prepared from pharmaceutically acceptable non-toxic acids, including
inorganic salts, and organic salts. Suitable non-organic salts include inorganic and



sonme or all of the biological effects of endogenous
nor epi nephri ne reuptake or of both serotonin reuptake
wa@e@et7nor epi nephri ne reuptake. [0035] Wt hi PCT/H82005/025978
present invention, the racdfic
1-(3, 4- dlchlorophenyl) 3- azabicycl o[ 3.1 . 0] hexane
orgagic) apids3 suchii ah|asediph &ieprpnesulions, chenzgie, camphossulioic, citric,

etheh%%&lﬂrﬁ_,lf%ﬁg% X ﬁycg ﬁ éfaﬂgézﬂ ng&{):tf?ﬁc[g Bﬂ;idrglcﬁl%hen?sethlomc

lactic Ofnatis amaleicayabdelid, emeﬁ%esulf&me fucio, ofitric, pamoic, pantothenlc
har maceutically acceptable salts. As used herei

phO&QhO(ﬂC' pRHFFiaCeuBHEHIG.y tadalpt 8610 Paiojuenesuighic t%’dl "o like.
Part&%lle{rﬁlogtr U] ré rh%}cfé?\gdﬁﬁacfﬁ/ﬂ?ét% id, WG' 8nd sulfuric acids,

ic acids, rncluding rnorganiC
and engE prefesably & theunytdrbtidoride saltgani ¢ sal ts incl ude
i norgani ¢ andorgani ¢ aci ds such as aceti c,
benzenesul foni c, benzoic, canphorsulfonic, citric,

[00 he%%%é‘ooﬁé@m ftéFFW“b@mnﬁibfé?iﬂP" ﬁaeeﬁisuélﬁ@erlrectly admlnlstenng a
robrom ¢, hydrochloric, isefhionic, lactic, l'ic,

compaliad cor campesition nétthen@rgaenbnn\(entlﬁnmqr aﬂrmmﬂ@rlng a prodrug,

o300 B0y RACARBAP %l b Eompounc o

Sub&ghéé Qitha ihe bopf erred are hydrochl oric, hydrobrom c,
phosphoric, and sul furic acids, and nost preferably is

the hydrochloride salt. [0036] As used herein, term

[003C7jdn]°\§ L%tegrﬁé}gln UGS rr?"sll.&‘ft{cﬁ'dbrr ‘?ﬁn@ﬁt”%?@r@'téta‘ﬁr ér‘ﬂﬁwa@mcludlng

nmpoun COIT'pOSI resent 1 nvention,

the adman spedics ghat usrtwhitagle d/ﬁhlt‘hatmm'epmmamml zarg:l/mhlmﬂthods of the
w || form an_equi val ent. apgoun,

BT B T
malé ré of ﬁnﬁﬁleﬁgﬂcﬁutunlé’és oRat eﬁﬁ'{?r i$ %E@Er‘ﬁcéﬂ/ @Hbll@éiéﬁa| Accordlngly,

[ nc man specl € treatable with
the Wrrpdpaﬁern’hsonwnBESranyemMabwmm r‘rra.‘yebeneflh m@htreamment of a

nenaySpBIOTH BRI ok Fongiiane Tauitinb” daedt esgaidier Symptoms
andjot RGSE Ipaf@! dushl A haRirREh, éﬁp‘ééiéilyﬂﬂihé mdemBbEisemale, either in

“patient”™ conprises any mammal which may benefit from
the pre-@nermnawal Peremenepasgal en pRionerepaisat gediod; ofrurthermore,

i KRR 6L 8 o RE RS o spr humens, o

onlyTRGmén i & hevaiced elgeh@hol ﬁaﬂ@epaﬁs@dnﬁﬂopghsmbnopause but also
peri - nmenopausal , or post-nenopausal perio

WOnRen t WhPTbRYS HRAeIgeNE HAEiespEtomyc|Qid ey fs&'ﬁﬁ eOthRr nigagon have
suppREsEd! 88 JYurPBrofon2RRE AVTROSe WIS have undergone long-term

administration of corticosteroids, suffer from Cushing’s syndrome or have gonadal
dysgenesis. However, the term “patient” is not intended to be limited to a female.

[0038] As used herein, the terms “vasomotor symptoms,” "vasomotor instability
symptoms" and "vasomotor disturbances" include, but are not limited to, hot flushes
(flashes), insomnia, sleep disturbances, mood disorders, irritability, excessive
perspiration, night sweats, fatigue, and the like, caused by, inter alia,

thermoregulatory dysfunction.



only wonen of advanced age who have passed through
menopause but al so wonen who have under gone

why@be1Ract ony or for sone other reason have sup@r/esSmes025978
estrogen production, such 428 those who have undergone
| ong-term adm ni stration of cortrcosterords suf f

[0039ﬂon‘?~$29§$fﬂ hgre;n sttnﬁderme“mt fivishhe Of diridtash dtﬁs,@réﬁgsriegogmzed term
that '_Qt@?%/ datno aS rsb?ﬁtf»%r‘g%gﬁn édypugéérgbEtaﬁiﬂ‘r‘eeﬂlpﬁ%llpeconsrstmg of a

ereln

suddemﬂtrehmgymnlaﬂyaccommmemmrpersmtaarbnlrn aysubjeqit ons”
and "vasonot or di sturbances" include, but are not

limted to, hot flushes (flashes), insomia, sleep

[004@1“/5@ D&&g RereifOhE tgl'rﬁQ“‘[?r%‘rﬁ?tuté r"n'eh@Bbhéé Yor ‘%ﬁﬁlﬁeﬁ iYénopause”

rspiration, nig atigue, and the |lik
refercwremahdnyfarlure of uakmwntdaesaﬂhe@mtaatqnopr before age 40 It may be

assqdfalerl i STighn. i af Bk A oo Bl MHendh . Avitcial
menbﬁé@éé rﬁé%/ r@%uﬁ@to?ﬁ@bﬁhgtédtérh?%l@nbthem rh@ianen af tepelvis, or
pically consisting of a sudden skin flushing,

any pmmlssyhatcmwamvedlab;plg@@d SHPPIML | on in a subject.
[0040] As used herein, the ternms "premature nenopause”
or "artificial nmenopause"” refer to ovarian failure of

[0041NKNnA¥RsedUstein #te F@yNh Qﬂehrheb@rf)emﬁl ageand befdrenthy rbenopause
associated with snoking, living at high altitu

the fyoh ‘Ratirmenepaysalt MeaNs Apr'nermearmwpéﬁéasén&a@te term “post-

mentoﬁﬁﬂgél” fﬁ&&%@%ﬂ%?'tﬁatm%g&u OUARALRB% ok Oﬁdh@dngnre%oval of an
€ pe , or any process that inpairs aovarian bl ood

ovars'ucti)r]obyarre{sﬂﬁlﬁki]car:\sbaalwfrriecttast)b acecgrdingeta barchenthaler et al.,, Maturitas,

" pre-nmenopausal " means before the nenopause, the term
1998,&@?(3)-@%% sal " means during the nenopause and the

term "post menopausal means after the menopause.
"Ovariectony" neans renoval of an ovary or ovaries and
[0042]n W esréobbemrn,atmotearmn“ghmwrpauﬁereferarterce@rtraazed or peripheral

8. 30(,3): 307-31.6.. [ 004
paiy i i, Nfanser doaiZerl, GHREP pdh AU giBBeActlcy duhiFingtituse, or
“burrfihg ﬁﬁrrhdtbfe’ ahdPfiaf ddeats ifer eRlcPasE. péistl of eithe Ih&! Mersistent),
or stinging, and/or dull, aching, diffuse, or burning

includingyafaiir heapiarporat ofoteuptesant iavariinte NaEPPHIHIC BRIN ARg cancer

i R RAPUT IR LT B RSin. s e R85 S

Chroni c pain includes neuropathrc pai n, hyperalgesra

and/ or ail odyni_ a.
[0043] As used herein, the term “neuropathic pain” refers to chronic pain caused

by damage to or pathological changes in the peripheral or central nervous systems.
Examples of pathological changes related to neuropathic pain include prolonged
peripheral or central neuronal sensitization, central sensitization related damage to
nervous system inhibitory and/or exhibitory functions and abnormal interactions
between the parasympathetic and sympathetic nervous systems. A wide range of
clinical conditions may be associated with or form the basis for neuropathic pain
including for example diabetes, post traumatic pain of amputation, lower back pain,
cancer, chemical injury, or toxins, other major surgeries, peripheral nerve damage
due to traumatic injury compression, nutritional deficiencies, or infections such as

shingles or human immunodeficiency virus (HIV). Neuropathic pain may be



[0043] As used herein, the term "neuropathic pain"
refers to chronic pain caused by damage to or
w@atokolagi cal changes in the peripheral or cenP@EIUS2005/025978
nervous systens. Exanples d8 pathol ogi cal changes
rel ated to neuropat hi ain include prol
assopigted it fasr exarmpleal dlﬁga%rr@ur%@myu ‘Phgfﬁ' ReYEPaihy. POST’

nosf i bLAIASTUEEITLES, SO RIS RIS reuipanis

fubromh@r@cglogs@mynw rtehﬁam amfl&pasympathemldiystrophy, casualgla
ynpat heti c nervous systens. &m ge of

thalagB Gy orRS, rmg;veéogfs@wewapear QP fetred BYdnk resuting
in pEH§98%Vf&9@/bP Gelﬂ?dlns?ﬂé oo dueh &% V\?Haﬁtdihahﬁ‘ibe%)am reflex

traunmatic utation, back pain
sympmhem dyvstrephxzam po;stthqr,acotonu;omanrs canm ahgnoieal injury, toxins,

ol TRt oAl PR RERGI Agia sy g8 SHIpbleS or HIV, o

comblﬂfaﬁ&tué ﬂﬁ?éﬁcﬁhé%(EMd&' &Susy fdrBp d)lm&@ﬂﬂf ¢ aveimeivn further
Neur opat hi ¢ pai n may beassom ated with,

mcluﬂer trea’a(n@hte wdwdb@uutbeneauw@ﬂm;z pRiar jis He ragndition secondary to

oG HorE3nc A B L5 98 BBhaions ot to

thaldrhie'comiionk 2or @drABRREDAS YRgesl. neur a gia, reflex
synpat heti ¢ dystrophy, casualgia, thalanic syndrone,
nerve root avul sion, or nerve dana?e caused by injury

[0044¢SEIASi u@ehd hesin; fhiecteam Sypeerigesia? reflers énoain w@er%ﬁhere is an
. SucC as ant
ncrENn S3ASNTR BRI BA B B o™ e ca

injury, toxins, nutritional deficiencies, or viral or
bacterial infections such as shingles or HV,

[0045hmvhn 46Pa MereiRe igotermTirdoRtiROERISEY 10 4 IGpags iRpBeRRitvity 1o a
typi(;%ﬂ%ﬁ’lﬁbﬁ'ldgiyﬁéﬂrﬁ&lugu” her include treatnents in which
ropa

opathic parn is a condition secondary to
nmetastatic infiltration, adiposis dolorosa, burns or

[00463Nt I AK AN herdIF] tHeo s elilvoatyaigiat ivadladés; but is not limited to,
condi tions, or combinations thereof. [ 0044 se

fibromeylagia, syntsomsr tFMV)pand @é@ﬁrasomeﬁ@fpgmt &li ﬁi%rﬁmwﬁ%dmg FMS

assc%@%ie@ g\ﬁt& 'ﬁ%ﬂ?géﬁ&ﬁ,ooéfgﬁlé%ﬁb gf%}d{ggépn@oﬁ%&bﬁff‘\l | dsorder, pain

dlsorcﬂslﬂ foml@ndrafsw Hddy aysmomhﬁasitsardlersenmllfferenhqtedosczmatoform
pi ca

disotdfl: &1 BB DS | AMSdaad B SORGIOIPI Figgrders are
acc&dﬂg g %kgﬁb@@&ﬁ?%ﬁoﬁ%@lea& fbhth §onEaRiéd Meightened

perception of sensory stlmull abnormalities in pain perception in the form of
hyperalgesia, and combinations thereof.

[0047] As used herein, the term “chronic fatigue” is a condition associated with
physiological symptoms including weakness, muscle aches and pains, excessive
sleep, malaise, fever, sore throat, tender lymph nodes, impaired memory and/or
mental concentration, insomnia, disordered sleep, localized tenderness, diffuse pain

and fatigue, and combinations thereof.

[0048] As used herein, the term “sleep disorder” includes, but is not limited to,



associ ated with depression, somatization disorder,
conversi on di sorder, pain disorder, hypochondri asis,

whoag/otagnor phi ¢ di sorder, undifferentiated soPEL/OSOFN25978
di sorder, and somatof orm N@6. FMS and ot her somatof orm

dlsorders are acconpanled by physi ol ogi cal synptons
insorgipe paE@laNsynPRd §BHERYS i zed hei ght ened perception of
sensory stimuli, abnornalltles in pain perception in

onadth, 2 A8 SRR, TP o008 BRRT K055 A 8ot bt v,

soma‘F@ﬁQﬂe&i Qikoasgyoci ated with phyS| ol ogi cal synptons
i ncl udi ng weakness, nuscle aches and pai ns, excessive
sl eep, nal ai se, fever, sore throat, tender

h
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poopdp]u %b%{ﬁ!ﬁ’sjﬁ%% H% é ggﬁgltléﬂc\?lh | n%fﬁ@ﬁ ﬁg‘rﬂ;ss ‘to maintain a

satisioRe$ redponezcd $SREihRraphaitteaminitdleepiodi of satisiattory response.
i ncludes, but is not limted to,insomia, narcol epsy,
and enuresis. [0049] As used herein, the term "soci al

[005@{12%? B%&g 'thé[;’g%rgﬁ)]ssiggteffe'cf“ rte?éirsttB ‘a % ﬁé@iurergce other than

I'sor used herein,

the o"n@@t)efot vihects ancagmit ror meepsakds iuskdb asitbe a(dSSFHe) effectp produced
out syndrq

by a g EHiep R s Of Srdah srgreRbelisidbed shager Sougnt to be
beneh{beif Bthsaé(?@@léfétioﬂ' tlrf"‘{he‘)@éééml‘opfexéﬁiﬂlé?fcﬁ%gh)doses of NRls or

used herein, the term"srd
NRl/SRl eompoueﬁeradorta; the mms“an@ﬁﬁect&mw ref@pie sunh Qmasf(ltsqns as, for

h t
oxansle B a0 RERE o5 S BB sBRaRE, 2E Soumal o
cnn/éé/%ycﬁte%engaam(mrmm)t3@)one sought to be benefited
by itfs adim nistration. In the case, for exanple, of

hi gh doses of NRI's or NRI/SRI conpounds alone, the

[OOS?E nlg;jﬁ%ﬁ g%f%}ﬁc qﬁ@r?és[ﬁg‘églésgéﬂnmgpﬁeg%@ I1g@”§-l??tﬁ1lorophenyl -

3-azABiIBREVSKY. O% xaab or dqul’feriﬁiaceﬁtléillynamﬁptﬁslgcd:al’athgreof” means a
1984, 45(1 [ 0052 used herei,n, th
commﬁl’@@bco@@ﬁypgﬂﬁ\g rgprg,th%@b%qt % by weight based on the total weight

of thé c)on?pcﬁsﬁlo‘h QA//W?'O‘? ey aichid %@?gﬁ %{@cyﬂc 0 ]ﬁ@ ﬁne ora

or -a 'pnar Iy accepta ereo
pharnmmpoﬁa:allyoacmmabiemai’gthweub rmetelnablydbsmtth&r%dbpu“@"/g h/v/w, and

based on the tota
more preferably less than agvout ‘?g W/w.

[0053] As used herein, the phrase “substantially free of (-)-1-(4-methylphenyl)-3-
azabicyclo[3.1.0]nexane or a pharmaceutically acceptable salt thereof” means a
composition containing no more than about 5% by weight based on the total weight
of the composition (w/w) of (-)-1-(4-methylphenyl)-3-azabicyclo[3.1.0]nexane (also
known as  (1S,5R)-1-((4-methylphenyl)-3-azabicyclo[3.1.0]hexane) or a
pharmaceutically acceptable salt thereof, preferably less than about 2% w/w, and

more preferably less than about 1% w/w.

[0054] The present invention is directed to racemic 1-(3,4-dichlorophenyl)-3-



of the conposition (ww) of
(-)-1-(3, 4-di chl orophenyl) - 3-azabi cycl o[ 3.1 . 0] hexane
wo@rooa/opaar maceut i cal |y acceptabl e salt thereof PCT/US2005/025978
preferably | ess than about 12% w w, and nore preferably
| ess than about 1% w w. 28053] As used herein, the
azabjtyclof®. 1"Glbexanmt i al | (H)ft 4-gichlorophenyl)-3-azabicyclo[3.1.0]hexane,

) o4 L) 3 i .
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invemtfora dpbevilyet pudsaras lay sabstaptialbmeroughs'hetbé, ield of treatment,

ot bbb b Ao of A els SSaiofoRGEL 8 Rohaitons,
. I- 1 . .
'”C'”@{gg ”E{ég %"Z% I Jg‘rég Eﬁgﬁﬁ‘ﬁn%to zgnzsa%?ccl:/)c/) (r: Icgliosp .IC F1)6“8] hexane,
(+%-% - (3, 4-di chl orophenyl ) - 3- azabi cycl of 3.
100541 kg R et i Rapp} ventiop i Aegtod, iy methods for

treat(n’g? al 164stMBhE VSN s siehn aligdridey droféhditiod i exaudject in need
(al so known as ( 1 R 5S)-1-((4-nmethyl phenyl)-3-
thereofagoroptisiop3he stey efexane nmeasured as HCl salt), and

met h . Lr. .far f i Ny
e B @i A8 shic Sihie e, GG BB B MirRing B cREtiye amount o
raceg’ﬂ@ E{ ﬁS(@m-ﬁiqh%ﬂbﬁhegymle?za]pmmq@.ds@]hlaxarm,subsraaamii(al 1-(4~
rea rou in the fie of treatnen [ati
methw\rphqnyﬂ)r%a%agiﬁwlg[&E),Oéh@me@ nOhfa n@”l?@rfgﬁ@aelglyg%llbﬁe{c%gbtable salt
thergafsorders and conditions, including, inter alia,
vasonot or synptons and/or chronic pain. [0055] In one
emyhdigiesid hbeyopsesystem idisader on cosditibnds teedasagnotor sympiom,
thods for treatin east one .nervo

con T 5 S R o P AR SRSl morerea,

chroﬁ%”@éﬂn,s icﬂgnftik}é SfsfihQfon asHPcHIsH 8LitNaehfe TRNBrAIDISory loss,
a conposi tion conprising an effective anmount of
Alzheter's distages, aniestal, autipme Sity) Dages siyndiame| Baynaud’s syndrome

and oty Parecipler. SheBABie, BRSPSy LY SNadogpe. qintellectual dofiot
assaRBHBRRH ddiablovasegiapididdases addhiddpeienh; sohigveffectivel disorder,
nervous system di sorder or condition is a vasonotor

schizgphyeniipms sianutlen seasanal atective idisorder, isiaap disgider, premenstrual
dysp%rbrn NhiGol @y WeharANBPIYRLAIME, BT GRR%er, cyclothymic disorder,
dysthymic disorder, generalized anxiety disorder, social phobia, selective serotonin
reuptake inhibition (SSRI) poop out syndrome, panic disorder, agoraphobia, post
traumatic stress disorder, borderline personality disorder, fecal incontinence,
disturbances of consciousness, coma, speech disorders, or a combination thereof.

In certain preferred embodiments, the nervous system disorder or condition is a
vasomotor symptom, sexual dysfunction, fibromyalgia, chronic fatigue, hypothalamic
amenorrhea, chronic pain, cognitive dysfunction associated with senile dementia,
memory loss, Alzheimer's disease, amnesia, autism, Shy Drager syndrome,

Raynaud’'s syndrome and pain associated therewith, epilepsy, Lennox syndrome,



chronic pain, cognitive dysfunction associated wth

senil e denentia, nenory |oss, Alzheiner's disease,
w@emesiay7 auti sm  Shy Drager syndrone, RaynaudPGI/US2005/025978

syndrone and pain associatdd therewith, epilepsy,
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oo RS A0S a6 PRE, PR OATILL Ko BERE SRtk mnoon

(ssngnébbp OByt %yﬁdr‘om?empamb gisordarmageexpiadbiar pos’altrewmbtlc stress
desire, fibronyalgia, chronic fati ue hypot hal am c
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syndrome, or a combination thereof.

In certain preferred embodiments, the nervous system disorder or condition is a
vasomotor symptom, sexual arousal and desire, fibromyalgia, chronic fatigue,
hypothalamic amenorrhea, chronic pain, cognitive dysfunction associated with senile
dementia, memory loss, Alzheimer's disease, amnesia, autism, Shy Drager
syndrome, Raynaud’'s syndrome and pain associated therewith, epilepsy, Lennox
syndrome, intellectual deficit - associated with cerebrovascular disease,
schizophrenia, premenstrual dysphoric disorder, or a combination thereof, especially

a vasomotor symptom or chronic pain, especially neuropathic pain, and even more



Al zhei ner' s di sease, ammesia, autism Shy Drager
syndronme, Raynaud's syndrone and pai n associ at ed
w0 b@cowi4rh, epil epsy, Lennox syndrone, intell eRCT/EB2005/025978
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Syndrome, borderline personality disorder, fecal
i nconti nence, disturbances of consciousness, comma,

[005?gee‘?ﬁ‘ cBHafy Efibodi ¥Hl%r lﬂ'ﬁé]??ééérﬁ){ﬁ‘\%rﬂ% isidirétted to methods for
mbi nat1 on thereo I'h certain preferred enbodi nents,
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sonotar. s exual arousal and desire,
ther?‘?b?%?ﬁ?'ﬂgiﬂg ﬁerrBo A c fatigue, hypothal anic

angdialidteAng thEaTRI subpadt™ C@fﬂFBSItle %oﬁhffrfsmg:ah @ffective amount of
associ ated Wth senile denen
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defvhétdin 8akpaesiond yystekmmﬁsa’deommnhﬂnondss&aemp pain excluding

schi zophreni a, prenmenstr spho e dlsorder or .a
chroe@rhﬁqk&alefeam%wfne%@,@%@i 3P eaw IONIChARl RN or

chronic pain, especially neuropathic pain, and even

oo~ SREEKAROY, I 52 SIS ORE FchiSions AR i ttren
meﬂ’idd@;sfoﬁmteamhbyatfléaet ofe tvbeomtdres,pmmnnﬁm él suquﬁnmrtﬁaﬂthereof
or a phar rmceutl cally acceptable salt thereof,

compriging th®sieP @onpri ses | ess than about 2% w w of the

ggéé‘ @ﬁﬁ%ﬁﬂhg Qﬁ) ; ato[]gl.!kg@ﬁ&t' é’gﬁ@p%l;[lgn %?@?Fg%g*g?' bh ‘é?i’e'cgve amount of

racehtian aHe(®,4- ﬂ%hMmpbénylhé azxabicysidBdi.0lhexans, enancemier 1-(4-
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melp S BRSO A U AR p b e S ARG LACCaPlable sall

therfbir €cted to nethods for treating at |east one nervous
system di sorder or condition in a subject in need
t hereof, conprising the step of:

[0059] In another embodiment, the present invention is directed to methods for
treating at least one vasomotor symptom in a subject in need thereof, comprising the
step of:

administering to said subject a composition comprising an effective amount of
(+)-1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane, (+)-p-methylphenylazabicyclo
hexane, or a pharmaceutically acceptable salt thereof,
In certain preferred embodiments, composition is substantially free of the
corresponding (-)-enantiomer or a pharmaceutically acceptable salt thereof,
preferably, comprises less than about 2% w/w of the corresponding (-)-enantiomer



adm nistering to said subject a conposition conprising
an effective anount of racemc
W@ 200601447 net hyl phenyl ) - 3- azabi cycl o[ 3. 1 . 0] heR&ESIN5/025978
(+)-1-(4-net hyl phenyl)- 3-4d2abi cycl o[ 3.1 . 0] hexane, or
a pharmaceutically acceptable salt thereof; wherein
or a phatmaceuticaly egeeptable salt Hareet, anshanore prefesalivr lgas than about

19 3, B 5 AR BT SRR e FRETReblcaly paggpraie s

theredgcordingly, in one enbodinent, the present invention
is directed to nethods for treating at | east one
vasonotor synptomin a subject in need thereof,

[OOGQPHerﬁEH%SIt%%eﬁt RReR ard it 'H%rsés‘?qu(}gn isCalSER i, ?d’@jn%%al levels
conposition~conprisi ng an effectrve amount o
betwean el cantt 537 iglaltévear apd ¢higlJlteBeczhbngy dh oleBrdiransmitter levels

may b, N pAEHESR B8 A5 Syt S e MyaraRulatgy center. The aftered
chenRiBaf I@%E%nggﬂd ¥aRQ5RI RA0hE thetrholdd@lA6fy cdrtBPBE Heat sensation
anot her e i ment, the present invention is directed

and tas aetdapimsépthe rrggotimjasts| gt aoﬁn@tgawgce@n@t@fpnomic
oty A BEE s R e OABBUR 1 ko e s

(FIGBREET 1 £Ct i N&RaMERL ®he estrogen deprivation may result in altered
(+)-1-(3, 4-di chl orophenyl ) - 3-azabi cycl o[ 3. 1 . 0] hexane,
norepirepprinelgiiViphenyl azabi cycl o hexane, or a
pharmaceutically acceptable salt thereof, In certain
preferred enbodi nents, conposition is substantially

[006flLeq\l@feptdt@hﬁlﬂfzrs?ﬁﬂmwlidmgiln(pér'rklarwlﬁf m@e?radJTstaﬂ is released at the

phar maceut i ca acceptable salt t , f I

norVBoiRETITERS It dfe EYePinaRINS EAPIRoThe ol pBAmARMUS, NE
< rQr r Is

eoulds JBUARNT A nAUBRESIERY 1 iy BEASRIBIIGN Bbher. i the

brairgfternh 81 iheesnes dengofinprgio aeurame(5HT), and acting via adrenergico
pharmaceutical ly acceptable salt thereof. [0060] Wen
and e adrengsgichevposisynapticoweseptassy ojestinylaiegerdhe tagdivity of the

-mal . | Is b - [ i S.. s
P, VT, YRS, P00 Sy gty e
therﬁnBrédﬂﬁét@%cérﬂef hed $esndokvbtNE ekutdis. t Viarthisrfegdbatioconnection,

center. e altered chem cal |evels nmay be transl Rﬁied
5-HT,n adiiagt hérndr-Bded areraptersnt éphilits hig @6%@%6@51 = neurons.

Norepinephrine in the synaptic cleft is also taken up by NE transporter (NET) located
in NE neurons. The transporter recycles NE and makes it available for multiple

neurotransmission (FIGURE 2).

[0062] The present invention provides methods of treating VMS, chronic pain,
and/or other nervous system disorders by recovering the reduced activity of
norepinephrine, i.e., by inhibiting the reuptake of norepinephrine. Norepinephrine
activity in the hypothalamus or in the brainstem can be elevated by (i) blocking the
activity of the NE transporter, (ii) blocking the activity of the presynaptic adrenergic q»
receptor with an antagonist, or (iii) blocking the activity of 5-HT on NE neurons with a

5-HT2, antagonist.



and as a response, the hypothal anus nay activate the
descendi ng autonom c pathways and result in heat

wale@siopari on via vasodil ati on and sweati ng (hoPCT/U8EN3/025978
(FIGURE 1). Accordingly, the estrogen deprivation may
result in altered norepinephrine actiyvit

[006:Ebr dpiyed phnerrRMBgAiMas /g RrespRl NaRyR) g“f di{‘ﬁ?f‘ggé ho methods for
et bARERL o, SERGTEN sl DBe R KA, SISt e tereo,

compgml@h tHeestebhd:; activity of neurons residing in the
thernoregul atory center. In the brainstem NE .
i RMINERNNG i SA1d RURIACY PCQTRRPYIRN EampyiSINg R gHferliyp amount of
ka adge g e LRl i~GA i C i -(4-

racetie oot Anet HERlor S A SRBREIGUORET HNGRRIS,C  racomic 1.4
methyipheinghidrazapicycyst ojhexanee spores eghamatenticallyn acgepigble  salt
H nodul ate the activity the thernoregul atory center and
thergofedback to NE neurons. Via this feedback connecti on,

5-HT, acting via 5-Hl2a receptors, inhibits the

activity of NE neurons. Norepinephrine in the synaptic .
[0064] ef t iNewrbpathicakesin umayy beE asseaigirst twith,( ) eiaseRiee Fliabetic

I n_ NE ne ns. .The t ! . . . .
nourp el S RERsl e AIPE i e S BpBE fona pan
synd?dmeE OREHarThe BERSGN! radivglbitiiedr dbrolagalg, hgitsssopharyngeal

treating VM5, chronic pain, and/or other pervous
neurglgia, ereflex synatbetiy db'ég@mék‘,i sRYSAdar iARBIF am&\?m%/ Rgrve root

nor epi 1 ;o ) | nhi bi 14 q
waShEEREIHAR: dafprhir e digtifeas Byaheaste wicUS)
neur?p)@@igltlgéﬁm&p?lznémobhmw n-ﬂv?maaad ceordpatiey ensingdrdm a variety of

[ ocki n e activit th i
causgsgrenas 'IQ%‘ a@?ﬂ{ﬂaf@xld#s)éfjg@ T;B?%ﬁﬁ’aﬁ&@%ﬁé‘%ﬁé%““&f“Ch as
perigfEFaL rdpaily FiR cRARGRe, 185, Histadlpfirasednistio. sensory
neuraphihy niastilidl0@f8joitinpglyneutdpathy mboduireshtamyloitk polyneuropathy,
e Rl Hheb 5" el SalFh BBl bRESH nonomic
neur%ggﬂﬁﬁtFé viReBfschBs! eliacCarRasS | ¥ nbhR aefadd cause by injury

adm ni sterfng to sal d subj ect a conposition conprising
resultingeinf aripheealanslion cestral seasitization such as phantom limb pain, reflex

symiaint TP BP RSB YSARL o ARG oot
causdd B sREMotirapy BhBhiEGEsther abbitsaseeitbaldat thaldisease, chemical
injury, toxins such as arsenic neuropathy, nutritional deficiencies, or viral or bacterial
infections such as shingles or HIV-related neuropathy, or combinations thereof. The
methods of use for compounds of this invention further include treatments in which
the neuropathic pain is a condition secondary to metastatic infiltration, adiposis

dolorosa, burns, or central pain conditions related to thalamic conditions.

[0065] Neuropathic pains described above may also be, in some circumstances,
classified as “painful small fiber neuropathies” such as idiopathic small-fiber painful
sensory neuropathy, or “painful large fiber neuropathies” such as demylinating

neuropathy or axonal neuropathy, or combinations thereof. Such neuropathies are



thereof. [0064] Neuropathic pain may be associ at ed

with, for exanple, diabetic neuropathy, post-herpetic
woewsalyira, trigem nal neural gia, conplex regi PORUSIaHRSITS

syndrone, |unbar or cervicab radicul opat hies,
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RS 15 B8P e BB R it ot of
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injury resulting in peripheral and/or centra
hexane, or 6 pharmacesiiellyacospiatle saltithgrephi n, refl ex

t | y p sacotamy pak N gan
In R RRefedl SripRheRls, CERIISHARE ST HuPSHIabTTREE of the
corr@spsHdney @s}_enhﬁticbmﬁd bo armtarmheetdﬁi@yﬁ@.ccepmmie:ai;altlthereof,
injury, toxins such as arsenjc neuropathy, nutritional
pref%r@b%i&?&mr@@? lgps inqry@bgpt Ba@cﬁ'\é\‘vi o t%ien%%%wﬂ%"%(f régantiomer
| I\ t ' [
or a HHehePu ol SR BIANE PallHERRA! i nRlioRERYADY; RBS than about
1% ivhw eoft thencdrasploedingné)-edantiomeat e @ phammadeudicathhacceptable salt
neuropat hic pain is a condition secondary to
thereQi astatic infiltrati on, adi posis dol orosa, burns, or
central pain conditions related to thalamc
condi tions. [0065] Neuropathic pains described above
[0067]y dhsyetimdher prefemed ermkadigeais dbe iaverion isedirepied to methods
"pai.pful smal.l fiber neuropathies” s 1.6 t hi
whegehd fe tagirouiiarh e BRI orBpii Aol EfRERR, Afount of at
loast Y€ alitdMRIgiBEUFQRPSY BRtagtiidl &S adgmatndtiuLiBAlly acceptable salt
neur opat hy or axonal neuropathy, or conbinations =
theredferlacfertauprefered epahddiments; dake sorapirephrinenieuptake inhibitor and

e S5PhsokEn LS ol ol Bl sineouy o
cond IR RS BRgPTASCRER AT Bt ol 8% obraecons

is sblReciieé Nodshboadicherditpg @lteptiire apirémergioasd irecsol, yadrenergicyec
neuropat hic pain, in a subject in need thereof,
receptor, or adrenergicqop receptor.

[0068] Adrenergicq receptor antagonists are known to induce hot flush. However,
an adrenergicy, receptor antagonist may be co-administered with an NRI compound,
to abate hot flush. The dose level may require adjustment according to the dose of
adrenergicq, receptor antagonist administered, in order to block side effects without
altering the efficacy on hot flushes. One of ordinary skill in the art will know how to

determine such doses without undue experimentation.



conprising the step of: admnistering to said subject
a conposition conprising an effective anount of (+)-1
w0 ¢@s1d7Tthl or ophenyl ) - 3-azabi cycl o[ 3. 1. 0] hexBeEUS2005/025978
(+) - p- ret hyl phenyl azabi cycRd hexane, or a
har maceuti cally acceptable salt thereof.
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maleQ egt B‘F%LQ%BQ,SPF@_QH 8g2(s OGKF 904@78; MK912; 2-(2-ethyl-2,3-
phat maceutically acceptable salt thereof. [0067] In

dihydret2-behrofuparefe4 Sedinydrioo th imidazole he i hydrechiondes  (efaroxan

directed t t hods wherei n,t.he .conmosi tion furt .
nydragigides ST RERBec ear P ar ruteraEea b ol (dazoxan
hydrb@astid@ne ads enefgjlolintHaseRIrREthgRt AceehAddikar®  hydrochloride

phar maceutically acceptabl'e salt thereof. In certain

(imilcp(aﬁf grydembrmxﬁm)t nefu-Bydicxg-20e-gphimbsn- 1 6-cagimpylik eacid, methyl

i nhi bitor and the adrenergic” t .gni [

osterani RYSOERGIde! m GRANNORERS or BBRBGRPERELy . NoR. 2581308)-

I r i LEA . .

s S8 ) PAPEL I o AR bR S GARIEy it jconuine

[2,1-V}ft,eﬂé’caphth)&_dﬁrwwgrddhlmrateeﬂggrmgi%& aperoghtaYidedc 242 @-dihydro-2-
or adrenergic”. receptor.. A i g” t

ety g ACSESUHE ROt oty TaC e B2 OO b (521002

Ao _ nt by g o

nydrBEEREER | o S SRl Bt A BlioR 2 Bt T T o1 5o taza

spird[4,$fdecamy4-bagui(smEradinirss) rent 7adyoraiyyghtrobamd 6desserboxylic  acid
adrenergi c® receptor, antagoni st admnistered, in aqrder

methyb e$igE k nydrgehlaridec (oMt NYIPERIoREeYn @nek fGogaifatpns  and
phar eLhHé’lRﬁsacgégpfab@é il Wﬁé%oﬁk' Idevehall B¢ BdseWebpounds are

now how-t o erm ne such doses w thout undue
availebleeiromendaisi Coowpaart., Blliavillee1©@f adrenergi c a2
receptor antagoni st include, but are not limted to,
ati pamezol e; 2-[2-(4-(2-nmethoxyphenyl) pi perazin-1

B ) : ] . . S o

0073 5 ek g i i g esbnociegoni

sele@iVie( 4ob- iehydrendrgidisi dazeptor, adrenergic.es receptor, adrenergicoec
2-yl)methyl] -2, 3-di hydro-1-nethyl -1 H-isoi ndol e

receptdre &f Aqremerginy4m geceptor. BRL44408 and BRL48962 are known to be

selective adrenergicqea receptor antagonists. Imiloxan is a known selective

adrenergicqzp receptor antagonist. Rauwolscine and MK912 are known selective

adrenergicqoc receptor antagonists.

[0071] The present invention includes prodrugs of the compounds of formula I.  As
used herein, the term “prodrug” means a compound which is convertible in vivo by
metabolic means (e.g. by hydrolysis) to a compound of formula I. Various forms of
prodrugs are known in the art, for example, as discussed in Bundgaard, (ed.),
Design of Prodrugs, Elsevier (1985); Widder, et al. (ed.), Methods in Enzymology,
vol. 4, Academic Press (1985); Krogsgaard-Larsen, et al., (ed). “Design and



mal eate); BRL48962; BRL41992; SKF 104856; SKF 104078;
MK912; 2-(2-ethyl-2,3-

walRtvwgdra72- benzof ur anyl ) - 4, 5-di hydro-1 H i m darci/€52005/025978
hydr ochl ori de (efaroxan hdeochIoride) 2-(1

benzodi - 2- - 2- d i I
Appl(qa(ylggorifgﬁlrc?é}ggg %@ftpg@;; rgf Brzu% DeSIg gFr?!CBe\%Ilopment Chapter 5,

113%99}(}9? d“%ndg{&éﬁ]af)éi hﬁeﬁby i‘)rB 'l?é’lﬂ)e?)ﬁé\/lews 1992, 8:1-38,

oxan foch or|
Bund@aaidpﬂyoi@’dramhcebba&llﬁm@nm He8Y| i77:285 ¢! sags layid Higuchi and

Stellggtga,s i?%&ﬁc&% II\% 9 é\%e?/very Sygltgkvosc a\rr?érllcar? Chemical Society

(197]52 11, 12, 12a, 13, 13a- dechydro 3-nmet hoxy-1 2-(ethyl sul f
yl ) - 6H-|soqw no [2,1-g ][1 , 6] napht hyri di ne
hydrochl or| de (RS 79948 hydrochl oride);
dro-2

10072} 5B S5 racemic, 1A HgtRpeDY e Arabiowiela. 1 Olhexane, (+)-
1-(3 Wﬂﬁbﬁ@%rﬂ{ér@g é%ﬁ%&cl@@% loyskeell Ofﬂa@@)mc 1-(4-methylphenyl)-3-

, 4- benzodi oxi n- 2- ﬁz yl]-1
azabipjsioii - lhesape: Anda) gﬁmra@tmth@eyﬁ azainayo3.1.0lhexane may

emséﬁfanﬁé%{ﬂdng% V%&F%ygr el gbwgg%lghwg)ﬂaﬁﬂégé’&(ﬁ@aI@ acceptable

solvéiigdrsuehlay wary, emador;ani‘dlthamk@ns and pharmaceutically
acceptabl e salts thereof. Several of these conpounds
are available from Tocris Cookson Inc., Ellisville,

[0073}" [ﬂwgbﬂéguﬁ%tlﬁéfulpirnefh%r Fn%%c?‘d?@fj'tﬁ?@?éserﬁ hﬁven’uonemay be

adrenergic receptor antagonist is ctive
prepatiec irea guofbeared a\raysrwelhkin@mtcgtrms’e sleltmbmdhe art. The compounds

can Bry STAAP 1k TBREABORIS, ADetEr BRI £ ISBfidend Gefow, or variations
thergéir‘i %@e@gﬂré@féd B 1 SKill S AR, ST B réagdrRs A3etiSn dhe preparation

[ ecti ve adrener gl ch recept or ant agoni St .
of tfRacompsunde ofiribisNKeantien eak rlaamntfwl eunmescially ehiaiged o can be

o7 hE s BPURRE e R Bhe 36 SHT AR O procosses

disclésed iR ek8bdiatibh vithethd presesl ingentisrnake aom@mmat@d twfberractlced
I's convertible in vivo by netabolic neans

on apyresialei gcluding adhgrennd IsEMs dRwigeam., k{}agﬁaéms mtejvlﬁl@gram or

nown in the art, for exanple, as
comﬁgesrgﬁgg\gglgfrﬁﬁ‘ 8?égaard, (ed.), Desi gn of Prodrugs,
El sevier (1985); Wdder, et al. (ed.), I\/let hods in

nol o vol. 4. Acadenic Press (1985
[OOM]OéSg%agyﬂ e g@@,dllyeyngprstochdwnch@é@ g ups present may contain

proté&ﬂ% %tdntgrmgofhaﬁa ter ’syn 91@'{01% tl§§ g%{‘known per

se astcraémlpaﬂbmmhahalogro[)psghﬁbd:awbe smewtemb/ am@@ﬁdetholaB@ removed
from functionalities, such as hydroxyl groups and carboxyl groups. These groups
are present in a chemical compound to render such functionality inert to chemical
reaction conditions to which the compound is exposed. Any of a variety of protecting
groups may be employed with the present invention. Protecting groups that may be
employed in accordance with the present invention may be described in Greene,
T.W. and Wuts, P.G.M., Protective Groups in Organic Synthesis 2d. Ed., Wiley &
Sons, 1991.



Bundgaard, J. of Pharmaceutical Sciences, 1988, 77:285

et seq.; and Hi guchi and Stella (eds.) Prodrugs as
wolowelo1Brug Del i very Systens, Anerican Cheni caPCBBUS1005/§25978

(1975) [0072] Further, thé&3racemc

1- (3, 4-di chl orophenyl ) -3-azabi cycl o[ 3. @] 8
[0075}) - The( Gacemie c1h(334(¢¢¢mﬁ5qpﬁeaylﬁa%zee%r%? fi0jhexane, (+)-1-(3,4-

dlchlgg%:ﬂf%@!} Oﬁgé@‘é{@? exgihé%‘g%' Phepydamid=  1-(4-methylphenyl)-3-
azaldld9dd[3(14®}mekhmé pdilﬁ]‘lﬂ)}‘r-&meibylphehm% azatm}ymdao{arﬂeO}mayane ora

exi st in unsol vat ed sol vated f

Phafﬁl‘ﬁ?ﬁ‘#ﬂ@@m |®§PP§P@%C%’1‘J¥ \a/\ntg%e‘golrog%t@e sHERaLE C?V\%? e escrlbed for
exarfibfB2N) ﬁﬂﬁéﬂdﬁe SN EhshaLopoimndponmial af US-B-

the present invehtion may pr epar ed
6,372191®, mmﬁsclosnremgfswhxmahlare inserporaiedhberein |b|y| refafenee.t he
art. The conpounds can be synthesized, for exanple, by

t he nmet hods as descri bed bel ow, or variations thereon

[007%263 e(tg?] ahaftioMmet MReflfiih higs nfsthbs ¥ thd evertidaants be isolated

e preparation of the conpounds of this
fromi rhs/eemermn robiureebye enfignethonrinayiraia {hasie: skilieg inthec g, including

non?%oBHGHRRES o AL 6BGREAY IELERCARES S, Wiraion an

crys’t’éllﬁz‘&tlbheofpélﬁﬁéf%altéﬁbﬁrﬂiremredr eosthedp| ddseribed Ihmem See, for
practiced scale, inclu grrilllgram gr

example i QJ%TE SITR S 2m JadaueRKi ?bgﬁ m GPAGHARETS| altacemates  and
Resg@gfgﬁ% gyslﬁunc ichQ0 'bw Fol hbghe Vimed! SWH., et al., Tetrahedron,

¢ oRzl groups’ presént nmy contain’
33:2726t @O77RIEIp Ek. $iercoghemistiyoof Sarbén Kyempesids, (McGraw-Hill,

NY, 5028 WHER, SrfoubDBR G esoNRS Ageas Rod SPlisA) dsalitiops: p. 268
(E.L2RSel E@D\igr‘ﬂvélrsgg‘off Wiild BARIS Ibt'e%§ NotHeDahe NI 9.

groups dnd car bdoxyl groups. These groups are present
in a chem cal conpound to render such functionality

ert to chem cal] reaction conditions.tao [ h .
TSl T RS B P 4 BB, b gaoting the
corr@Eing B caRiceHmtae dsingt & chitgl polgsasshariieestationary phase and

rotect ng groups that may be enpl oyed in accordance

an argehict ¢luepi eBeaferabiy.cihei polysacghaededs siareb Pri staghederivative. A

oAbt B30 el o8 o, Figh B51JoY GBI 3 LIURAIRANE™ aD L
»coldnﬁfﬁ@(é;wnl,ga&t(agbf d_'b h|lra@§heaMU) -chranahdiaiic| avSilable from Chiral
Technologies, Inc Exton Pennsylvama 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 solvent is

hexane and the miscible polar organic solvent is isopropylamine.

[0078] The racemic 1-(3,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane, (+)-1-(3,4-
dichlorophenyl)-3-azabicyclo[3.1.0]hexane, racemic 1-(4-methylphenyl)-3-
azabicyclo[3.1.0]lhexane, and (+)-1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane, or



di chl or ophenyl ) - 3-azabi cycl o[ 3.1 . 0] hexane, racemc
1- (4- et hyl phenyl ) -3- azabi cycl o[ 3.1 . 0] hexane, and

W@ 200601447 met hyl phenyl ) - 3- azabi cycl o[ 3. 1 . 0] heRer®©$2005/025978
a pharmaceutically acceptaBBte salt thereof, nmay be

d as described, f i A

pharinacagiizall, agespiable SeleiEreoh Bl ihiha GIgiHods of the invention
3 t dj : 0 ' A

may s (8 d s piEatbaTbBENGE Tyroqs, A poMPRE RO ESTARIT B¢ loast one

phariiacebticaikt hasteptaldiée cameent | Genamgliyhe the obzakidydlolexane or a

et e T B R B g
o LEho i ;
0.1 /%HE}Q?@/F ﬁ,a@@yaﬂdﬂﬁ g?%/é'"'lﬂ/ ;Afeﬁ??ﬁtﬁjrtﬁ?éédo%naﬂib total weight of the

_ Zation o Ira s or prepared by nethods
complesition,bddskdr enntheSdetalf veightanpltbe Csrposition?, ofeferably, the

azah"}é&&ﬁ@aéior?%@hgﬁ%%ﬂ%@?@{/ %qgé&%ﬁ@%g%@ grﬁ‘é‘r%% g/ils Pe present at a
Ievel\IgS#i %“lea% Sboutei%aby wdight, 2eH®h th3tcidPReigh? 6f the composition.

L. StereoChemstry of Carbon Conpounds,
Moré preterablyithe azelvicyclobexana\or erphasmacentiealyagseptable salt thereof

it S5, A9 AP S et o o
the détBositioh. 1BVah mdéreQotéferhblys teagatiotioharane or a pharmaceutically

(+)-enantionmer is obtained by resolving the .
accepiable sadiniverepiruidldhs eressit ata ipvehgt at Joastaabout 10%, by weight,
| ys ' stati:0 .~and ' I
basdif S PEE 60 o dscBRL KoRPRSRIRC VRl RUGRIGICE pibfkably, the
azalsleydiotagxane. orfa phiarmbceiriodlly elcoeptaivkey saie theved, vélibe present at a

for exanple, a_ CH RALPAK(t AD HPL | un -
levehel Al RaSIARE! B oibice Ohdbass ALt Eedp ) WAt alihe cppRsition.
Chiral Technol ogies, Inc., Exton, Pennsylvania, nore
preferably a 1 cmx 25 cm CH RALPAK(tm AD HPLC
[007€3! urm. STible poripesitiedselatenprepared hipdragsardsnees ovillencceptable

pha@%qﬁkiﬁ;gl Lp?gé’%}lﬁéis;?/sup. teggfgénﬁc?@ea ﬁgﬁ?ﬂe?gw{gﬂ%giéharmaceutical
ScidM2BsPal7eh e 0GRl bRFoFsHoY it GUreRes! NackelrublisAblp Company,

about 99. 5% (vol une/ vol u_mszvﬂ and a polar organic
Eastwl, vBAt (1988ent Pharmaacautically taccegpiaile ocayiers are those that are

com3EHATE B B0t P eSS TR AFBbiq ey aospile

organi c solvent is isopropylanine. [0078] The racemnic
1- (3, 4-di chl or ophenyl )-3-azabi cyclo[3.1 .0

[0080}) - The gompounds of this invention may be admlnlsterég %)Fglﬂ/eér parenterally,
neat or in combination with conventional pharmaceutical carriers. Applicable solid
carriers can include one or more substances that may also act as flavoring agents,
lubricants, solubilizers, suspending agents, fillers, glidants, compression aids,
binders or tablet-disintegrating agents or an encapsulating material. In powders, the
carrier is a finely divided solid that is in admixture with the finely divided active
ingredient. In tablets, the active ingredient is mixed with a carrier having the
necessary compression properties in suitable proportions and compacted in the
shape and size desired. The powders and tablets preferably contain up to 99% of
the active ingredient.  Suitable solid carriers include, for example, calcium

phosphate, magnesium stearate, talc, sugars, lactose, dextrin, starch, gelatin,



di chl or ophenyl ) - 3-azabi cycl o[ 3.1 . 0] hexane, racemc
1- (4- et hyl phenyl ) -3- azabi cycl o[ 3.1 . 0] hexane, and

W@ 200601447 met hyl phenyl ) - 3- azabi cycl o[ 3. 1 . 0] heR@r®$2005/025978
or pharmaceutically acceptal3fe salts thereof, useful in

t he net hods of the invention ma neat -
ce"u&ﬁepé@,ethvb%lw% sadmﬁamq&ymﬁytewrﬁeﬁfﬁﬁeg palyvinglyroliine, low

&t@{ [ abl e carrier. Generally,
meltm’ azabi cyc gﬁggg}%e %E&gﬁéphar maceuti cal ly acceptable

salt thereof, wll be present at a |level of from about

1%. by wei.ght, to about. 90% by wei ght, based on the .

[00ay; Aol ricrgirnen Bedirinirebaing seBliops, SHgensPap Smulsions,
syrup8! ahbl Slixirshe TR Refld lifGredi¥re! & i Yinvdritn can be dissolved or

azabl cycl ohexane or a pharmaceutically acceptable salt
suspemeleelon a/\pharnma;:qmmealanacmptablledwld carrer sushas watsiit an orgamc

co D N5 MR BFo b Rl 4SS okt o7 i

carridr I3 GBARNN iRl )éuﬂélﬁl@pbﬁéhﬁaé@ltbat kejaResvsldh e solublllzers
resent at a level of at |east about 5% by weight,

emu fsera, l@wferﬁepmtea\rato@{Sgﬁwe@nenerfe fleyafiag iageble, segRending agents,

thlcl@g@a@rﬁé % cilrsyégse&fsﬂgl 1 @?%ﬁg?aetg ze\?“s,l 0T gsmo-regulators.

Suitgisle seeimples 2ofl kyddl wdrriats forastal mﬂupa@%rab)admmgh’atlon include

based on the total i ght..of the conposition. Yet even
wat%r(ga@pgyeélya@o\y\talpwg @ZCE%IFVWM% ,o6-@ cellulose ~ derivatives,
r
prefé’i]r&g ent at aé\#)evyéﬁ%ﬁﬁli)b@mflgaét%bi ? é%holw)‘in{%fbgrpg ’monohydrlc

alcobalseahd)rpoiylrrydtlotaid:ohxﬂs,glatg glyadi®) and'ptbenrtdemivati{/ezmmd oils (e.g.

Such conpositions are e red in accor
fractiialedd 20P8 ol ARCCVErES: Sl ob ek RPLSTIoE isietation, the carrier
can 61%%% Qﬂdoﬂgnesl?@%ﬂk% a8 e‘ihﬁfmééfeocﬁm |s@gko infeEste. 1Stelile liquid
edi tion fonoso R ‘Gennaro, bl i'shi ng
carnempmysedzmtenle I mgsgompﬁaﬂm&jtpafgmueyal admmlstratlon
acceptable carriers are those that are conpatible wth
the other ingredients in the fornulation and

[0082]0! 0gilG@lilly pRaseatalical dPASEditidite eapownd sstetild Notutions or

i nvention may be adm nistered orally or parenterally,
suspesBIonss caﬁ keoaEminisicsed Rt Forcaaraplel Brismuscular, intraperitoneal or
c r b
sudiB5 RS ikl SEHE! S 9L BETAEo S8 WS ed Jpfidonousty.

Oralfddmimistiationgray be dlthbr lig@dtos sofid lcohigdsitionsiorrmus pendi ng
agents, fillers, glidants, conpression aids, binders
or tablet-disintegrating agents or an encapsul ati ng

10043 % Blrgb) FE PR Recb AT R 6] 081 ot ¥, o s
tabletst | @@psules, powders, solutions, suspensions, emulsions, granules, or
suppositories. In such form, the composition is sub-divided in unit dose containing
appropriate quantities of the active ingredient; the unit dosage forms can be
packaged compositions, for example packeted powders, vials, ampoules, prefilled
syringes or sachets containing liquids. The unit dosage form can be, for example, a
capsule or tablet itself, or it can be the appropriate number of any such compositions

in package form.



ingredient. In tablets, the active ingredient is m xed
Wth a carrier having the necessary conpression
WEe@p®I47ESs i n suitable proportions and conpacP€rUs2v05/025978

t he shape and size desired26The powders and tablets

referably contain up to 99% of the active ingredient. .
[0084],; (Iararotber pAbesimeR af thecpriegent nyenEQRnHeLORRPWIqFHseful in

I: . .

tne ATBREH oo ERARFRINBIFHRTEA) Bo st 5BALS: ipaEGitn one or
moresoithen phaambacsyiioz] lactive elgentsosech pslthose wigents beindi used to treat

any Lq%évafrg%_t@ign lﬁ?’éﬁ&g?ﬁ Bgreigéglaei(rﬁ ht%ﬁ%gf{géﬁﬁi&gzd Lé%%%}lée,zs of such
pharmacBafical od&ivgiea{gﬁrﬁ% ?%de%éh‘ﬁ%lie_@iﬁ@ Qééﬁté,génti-ﬁhgiogggic agents,

active ingre I's Invention can be dissolved )
anti-neoplasijreagentsi ant-didtmticeagants canti-infeciivepagents, pr gasigointestinal
arrier such as water, an organic solvent, a mxture
age '%W@Pa{g‘?@w&&‘ﬁti cally acceptable oils or fat.
The liquid carrier can contain other suitable
phar maceutical additives such as solubilizers, L
[00881uI Bid beeLr rooref eiher ppreBacaidioal astive agenterapy be administered
. flavorin . [ t i ckepi o
in a g8t R f Bty S RS PRyTRERERey' (LERPHS Mduidugly at the
sam@ 3L, ' @olgatirsin Hphbehhesicamebamositidn) gand/oc auccessively with
for oral and parenteral administration include water
one QAP eaMpELNde Ghtha PiesgNbiBNPDiYes as above, e.g.
cel lul ose derivatives, preferably sodi um carboxynet hyl
cel l ul ose solution), alcohols (including nonohydric
[0086] cOftud teramttgmobinhijoin trerapy’otedérs, todhg . adghipistiagipn afdwo or more

their derivatives, and oils, (e, g. fractianated coconut .
theraeﬂqu"'ﬁnég_ﬁ?fécﬁ’irscwp?gn%rtopg%%?aertg?raz? i disp foRr condition
descgi 8dCanr! e ggfbs@n‘fo dscigsurei | Yoeseampish h@?ﬁdth! sweating,

eate an propyl rryrlsta_fe. Sterile liqui o _
thermaragudatenaradatese donditionepr | disbidgii dorf oterconposht pdministration

ol R SRR A T SRS Y e R bt maner. 1n et
caseS thdlirbattfic N reBHABE Ml Provide BEndliAIdsTigtts bEtheddiibyg, contisination in
exanpl e, intramuscul ar, intraperitoneal or

treatingothetconeiionsi ofj diserders desasibeddedginut i ons can al so be
adm ni stered intravenously. Oral adm nistration may be
either liquid or solid conposition form [0083]

[0087] ef Thalibyitel bicadiistetiont maglbecanposite] omidis effectivelyt transports

dosage form e.g. as tablets, capsu]es, powders,
the 86livR | AARDICYSIRNRXABR 0 AMPEHNM s IBNg, paaﬁﬂ@?@églpa@\f acceptable salt

er @RS Sl UGBLAP SR, o BRIBATBRSH b Ol hasal, pumonary
transdermal, such as passive or iontophoretic delivery, or parenteral, e.g. rectal,
depot, subcutaneous, intravenous, intraurethral, intramuscular, intranasal,
ophthalmic solution or an ointment.  Furthermore, the administration of the
azabicyclohexane or pharmaceutically acceptable salt thereof with other active

ingredients may be concurrent or simultaneous.

[0088] The present invention is further defined in the following Examples, in which
all parts and percentages are by weight and degrees are Celsius, unless otherwise
stated. It should be understood that these examples, while indicating preferred



appropriate quantities of the active ingredient; the

unit dosage forns can be packaged conpositions, for
we@aplr7packet ed powders, vials, anpoul es, pre€T/UB®d5/025978

syringes or sachets contaidfng liquids. The unit

dosage formcan be, for exanple, a capsule or tjpl et
embodists obthe inveatomeareraiveppy oyrY at Buslialien ogly- dripm the above
: LEL 1R P f he .
o, BRERPRSH SpEAPRCRRY REEC U SR BsdBifi oo cssonti

char&%t@_f’iyi_icsi of ttlg's meehtiors, an:‘ld t\l_miﬂ;]mrtedmﬂrtihgvfemni trI:‘ne spiyit leend  scope
adm ni stered to a mammal wit e or re ather. .
therggiat @ oAl ¥alious ehanoesyand ancdifigations, o7 qBe Inyeiian to adapt it to
vari %id%%rgt%%otﬁorﬁfiﬁs.any ot her nedi cal condition _
prese in the manmal . Exanpl es of such pharmaceuti cal
active agents include pain relieving agents,
ant i - angi ogeni ¢ agents, anti-neopl astic agents,
EXAMRLESI abeti ¢ agents, anti-infective agents, or
gastroi ntestinal agents, or conbinations thereof.
[0085] The one or nore other pharmaceutical actijve
EXAMPIHE 4: may bActdlyi ni st edfed i n eCER¥E apeut i lcéd fgichlorophenyl)-3-
ef fective anazatticysilofBlt.@lhexasey (saoH as i-Hdl4-methyiphenyl)-3-
at the same azafscyahs[3tQkiceneiat thephanmec ewrégaephrine (hNET)
conposi t i on) gerfsHiR (hSERTE 88U \GDIpamihé thDAF) transporers
conmpounds of the present invention. [0086] The term
"conbi nati on therapy" refers to the adm nistration of
Cell LtimescanchBeagehisr apeuti ¢ agents or conpounds to treat a
t herapeutic disorder or condition described in the

roosB e MBLuhRDs 8505 ity bar G v huimdf BN 8l e cuttured in
grovith hﬁﬁdiuﬁv eBnREHThG IHigH aluceBel MIEMIgSBERe (t. RRCH 109 10% FBS
of ther apeutl C agen in a concurrent manner. In either
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were plated in Wallac 96-well sterile plates (Perkin Elmer, Cat. No. 3983498). For
the human dopamine transporter (hDAT) binding assay, membranes from cells
expressing recombinant hDAT are purchased from Perkin Elmer (Cat. No.
RBHDATM, Lot#2227) and maintained at -80°C until assay day.

Norepinephrine (NE) Uptake Assay

[0090] On day 1, cells were plated at 3,000 cells/well in growth medium and
maintained in a cell incubator (372C, 5% CQO.). On day 2, growth medium was
replaced with 200 ul of assay buffer (25 mM HEPES; 120 mM NaCl; 5 mM KCl; 2.5
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collect the raw cpm data.

Serotonin (5-HT) Uptake Assay

[0091] The methods for 5-HT functional reuptake using the JAR cell line were
modified using a previous literature report. On day 1, cells were plated at 15,000
cells/well in 96-well plates containing growth medium (RPMI 1640 with 10% FBS)
and maintained in a cell incubator (372C, 5% CQO,). On day 2, cells were stimulated
with staurosporine (40 nM) to increase the expression of the 5-HT transporter [17].

On day 3, cells were removed from the cell incubator two hours prior to assay and
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Dopamine Transporter (hDAT) Membrane Binding Assay

[0092] Frozen membrane samples are diluted to 7.5 ml in binding buffer (50 mM
Tris-HCI pH 7.4, 100 mM NaCl), homogenized with a tissue-tearer (Polytron PT
1200C, Kinematica AG), and delivered at a volume of 75 pl to each well of a
polypropylene 96-well plate. Millipore MultiScreen-FB opaque 96-well plates
(Millipore glass fiber B, Cat. No. MAFBNOB) are blocked for a minimum of two hours
at room temperature with polyethylenimine (PE!; Sigma Cat. No. P-3143) diluted to
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using a Wallac Microbeta counter (Perkin Elmer).

Evaluation of Resulis

[0093] For each experiment, a data stream of cpm values collected from the
Wallac Microbeta counter was downloaded to a Microsoft Excel statistical application
program. Calculations of 1Cso/ECso values were made using the transformed-both-
sides logistic dose response program written by Wyeth Biometrics Department. The
statistical program uses mean cpm values from wells representing maximum binding

(total) or uptake (assay buffer) and mean cpm values from wells representing
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In these studies, animals were dosed approximately 40 minutes prior to the onset of

dark cycle.

[0096] Statistical analysis: Evaluation of a compound’s ability to restore normal
lowering of TST in the telemetry model was analyzed using hourly TST values
calculated for each animal by averaging the 12 temperature readings obtained every
5 minutes over that recording time. To analyze ATST in the telemetry model, a two
factors repeated measure ANOVA was performed. The model used for analysis was
ATST = GRP (group) + HR (hours) + GRP*HR + BASELINE. Thus, the reported
least squares means are the expected mean values as if both groups had the same
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not considered significant unless the p-value was <
0.025. Al anal yses were performed usi ng SAS, PROC
[0100]XED (yes, reedli®yof flg . administration of racemic 1-(4-methylphenyl)-3-

azabicyclo[3.1.0]hexane and (+)-1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane at 1
dose (30 mg/kg, sc) in telemetry rat model of ovariectomy-induced thermoregulatory
dysfunction are shown in FIGURE 5 and FIGURE 6 and as shown below.

Racemic 1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane
Onset (hours) 0.5
Duration (hours) 3.5
Mean (hours) -3.02
Mean Difference (hours) -4.1
Activity Index (hours) -10.6
(+)-1-(4-methylphenyl)-3-azabicyclo[3.1.0]hexane
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Aty TAdSx (Pourshoy ot LE!E;J.Y (PSS HARATNE X T Ml

and restores normal TST in an OVX-induced
ExAMBI/ERr egul atory dysfunction tel emetry nodel
e emetry nmodel ) 30 ngy/ kg, sc * indicates p< 0.05

val G oE faddmiceh! 093k L3906 BEemic 1-
g i et Sl %gép"”f oKE % s terrey
3-azplicuplel3 1-OlReXangsdn m r@ﬂ% 2 %d &oi neuropath'c

paint herm)regul atory dysfunction are shown in FI GURE 4.
[0100] The results of the adm nistration of racemc

Mat 1ri' ;134 nr—rgi E‘él Eaenyl )-3- azabicycl o[ 3.1 . 0] hexane and
| phenyl) - 3-azabicyclo[ 3.1 .0] hexane at 1
dose (30 ng/kg, sc) in telenetry rat nodel of
ovari ect ony-induced thernorequl atory dysfunctl on

[0103 hovinial FMaifEn T osr—N G- RIIRECTE Vo CRIUYRIGHN accordance with the

el SR o NSO g o 0Bl i hanine an o o
labofa@egrarimbls Gdiinet Hry theh Eoyde fo34‘laa taire aoodjse of Lajdrascayidnimals.
The daheraisnjerbly3vas ibp ekl (g Dies SR DeReripent of Agriculture
and b’g?%td d;ga[ PRt AM%@%S%&WM'%&@&M%@F LabSrafsty Animal

mal nt enance and research were
Care:orRbssiaech iprotacoisr wares appiavedt by thatWyetl Iregidigneh Animal Care

ans Sl 5 Sty S5 162 Siehis 137Hl Moo ror
Res%&%h%’i‘faeEﬂ‘f&l s, caf oleABPf@rﬁmermaﬂnﬁahgss)The | abor at ory

acllity was |icensed by the United States Departnent
of Agriculture

[0102] Subjecis. Male Sprague-Dawley rats (Indianapolis, IN) weighing 150 to
200 g at time of arrival, were individually housed in wire cages in a climate-controlled
room. A 12-hour light/dark cycle (lights on at 0630) was in effect, and food and

water were available ad libitum.

[0103] Surgery — Spinal Nerve Ligation. Rats were anesthetized with 3.5%

halothane in O, at 1 L/min and maintained with 1.5% halothane in Oz during surgery.
Ligation of the L5 and L6 nerves was produced by an incision through the left
paraspinal muscles. The left L5 and L6 spinal nerves were isolated adjacent to the
vertebral column and ligated tightly with 6-0 silk suture just distal to the dorsal root
ganglion. The wound was closed in layers using 4-0 silk suture and wound clips.

Testing began 7 days after surgery.



and accredited by the Anerican Association for
Accreditation of Laboratory Aninmal Care. Research
wee@boenls were approved by the Weth |nstitutPONEB2005/025978
Animal Care and Use Conmit$&e in accordance with the
gui delines of the Commttee for Research and Ethi cal
Islsues of 1 ASP (Zi mrer mann, 1983). [0102] Subjects .
e I & : pQ
[010% 2R Mhgtid Fs' ditdn Aﬁ'ﬁ]aé%%e.rgfﬁa?%d]% elevated
wire ltagescndnalivwezl 48.¢e $0i mirtited torateinuatettodhé ebelstrngomonA Baseline
12-hour _light/dark cycle

tectiBraansiivitiiipy s5ePssed VeGP Satds ShanBimPe i Tiey nappflaments
Stoélﬂﬁ@ahlogﬂrﬂﬁbml_p@ %‘ d: }qé\'ﬁéffﬁe %b@g?’éryo"l/onqaﬂe? MBhSfilaments were

ane tIze ot hane @2 at 1°'L/mn and
applieai totthe maid-plantar hitdphel intseguential &Lendirignor @@ﬁqye\dwg order, as

necqstana | BnhB¥FToRS PNV | &1 PoRSPRLJo e TSI ofipsPPages. The

threel.’r'f_blé“ikga ﬁd%@té@b ﬂ%}éﬁﬁeé@%r%e'tﬁﬁi éﬁ&éoﬁd]bﬂ@ﬁ%tlﬁ@aﬁzﬁl&esponse
verte colum®and ligated tightly with 6-0 sil

to theuattlmtdl j Thaus, & withdrana! réspainsedad te dma prrasgiation ofrth@ next lighter

s T, S5 A 8 150 8 ULy o

stror?gFﬁ%ﬁﬂB@é Platd afthidagelind eirashelds i<vi Oy forcé\meralemcmled from the
ac in elevated wire cages and allowed 45 to

studm nthres todore wieeka fellquing rairgerys faile éSﬁ?'“EB@%IWG‘H@ reassessed,

an i ST < R RRE LB, s = 5o

werdak8udd frobh fRther destingo e @] éc@%@@rmeumnaﬁdemly divided into test
nmonofi |l anents were aglledtothe m d ant ar_ hi.nd paw
groups eeduentthal aystaged agelme aegcmrwggwdz%?n%‘é“es were similar

c
emcBEF R Tt B 5 oA o g, n
hypér’éénénﬁ\/ﬂstwé@rhaeséd%ﬂ eu\smgeda atifnei souvdet kpﬂnaadﬂ:re Under this
progedila. ot Mg Bk ROEPOUATSN VERICIA WS ATTgRISprect Frai sensitiviies
werdfshdsd s%@@b 8{) 19(?1 ) OV 4gocs Y800 hﬁﬁ%@sﬁtér%@nﬁlﬁlshﬁﬁon .

presen I on next stronger stimulus.
basellne thresholds < 10g force were excluded fron1the

[omséns. Reqills e Assenechesdbe b ARtF et g% treffoid in 9
forc%)oﬁ dJ))ﬁHPeSBWﬁoﬁ Patdrhetrievtast. seigiehigrhby force was used as
were excluded fromfurther testing.

the &ammaltfsroserladp/mm tactie byperpeasiiviethresheldvalies were averaged
" to provide a mean response (+ 1 SEM). Statistical analysis was done using a one-

way analysis of variance (ANOVA). Significant main effects were analyzed further
by subsequent least significant difference analysis. The criterion for significant

differences was p < 0.05.

[0106] Reversal of tactile hypersensitivity was defined as a return to baseline of
the tactile sensitivity and was calculated according to the following equation:
(50% threshold®"\g * Postsurgen _ (509 tresholdPo*! 419y

% Reversal = (50% threshold™™® $""%°") — (50% threshold™*'*"%*¥) X 100




groups of 7 so that average baseline and post-surgery

sensitivities were simlar anong groups. The ability
woRooa/0sd4nyl e dose of test conpound to reverse PCT/US2005/025978

establ i shed hypersensitivi By was assessed using a tine

in witghsounangenoBkr f SRSl &t S PEB8C cRpoithig § forte’ &ftér drug in
nerve:'n ?@Etééiggg?f;eﬁﬁs, 3 %Wd“r@@'isg?e 364, t88ha@8dn3§%orce in

er adm ni stratlon.pdg[om Results are .
nerv@lirgarst sobjests! lamd5508: thresiaddtf VaFUds the @@ fihesholddin g force

befoiengveryien el GIER: hd Ol EO Wl SAH B ARg & retum to the
mearf\/ gfé&gge?d?i%‘fh%bld Al k6 SDHRSHS Wﬁiét'ékbbﬁnféﬁﬁﬁ%ﬂ?ﬁion.

were averaged to provide a nean response (
SEM . Statistical analysis was done using a one way

al ysis of variance (A ol anifj [ t
010 S P e R YU bR ATE BB Ryl mevane
are 9h6WAT BNFAGUREYFi S. Adhgagr bbesben frOFIGURET 7caatemic 1-(3,4-
differences was p < 0.05. '[0106], Reversal of tactile .
dichlbygpiesyh3-azabicycloids! .Oktexare signiicarifrevarsesdaelilenallodynia in

of e tact] sitjvity s cal _ated_m: A
the ac§i\l1di n}%uéb[?%tg@ol Idoay\ﬁh ng @gggpiaon: ( g-gijt(ﬁ,?lelgl?gllociophenyl) 3
azabitiyelb[3. 115]hbgara)es Ylso exXpetidd ¢s hrelerspotdciile gdiogynia in the SNL

Reversal = (50% threshold pre sur9ery) - (50%
neurppRiBEHRAIR edel: surgery) X 100i n which 50%t hr eshol d

drug + post surgery is the 50%threshold in g force

after drug in nerve injured subjects, 50%threshol d
[0108pst sTheyaeyuits fohaabetia Hr-Esmethyphery!f-3razablaycledd.J ©lhexane

e ot 6 g RO SR I B £ %10
metkﬁ@lﬁé@p%-ai%%?él@hﬁ@f DMexaPB! esHpendn! &ind Wehitld hgre shown in

e-operative thieshold value for subjects in
FIGUWRE!8,exitieh iisrarplat ot #ntiviersal at[39160} 19Re 188sand S0Pgninutes after

racem c 1-(3, 4-di.chl orgphenyl )\-.3- '
adml_rtﬁ%@gjgggné‘ é]cgngcﬁ Jikg-metnyl )#a%é&%&?{l%@é?@%anﬁ (bicifadine),
-1E Izabicy8lof.1.0]h : -)-1-(4-methylphenyl)-3-
() 1d§%%%m%%f{)g{ B?aggb@cl g[%)félne. 0] hexané) ( Vipheny)
azahi¢ypio[Bilc@lfiexgne cgahiapestinaand vehigler odynia in the SNL
neur opat hi ¢ pain nodel. (+)-1-(3,4-Di chl orophenyl) - 3-

abicyclo[ 3.1 .0] hexane i.s al ) o T r
1010812 W5 P08 DR AR, B BV BB B4shcs, L3 motecuter
weigh?188Lhdhficdl 8sebbiidsOlsubAcadTichemical formulae, all combinations and
1-(4- et hyl phenyl ) - 3-azabi cycl o[ 3.1 . 0] hexane
subcombinations of ranges specific embodiments therein are intended to be

included.

[0110] The disclosures of each patent, patent application and publication cited or
described in this document are hereby incorporated herein by reference, in its

entirety.

[0111] Those skilled in the art will appreciate that numerous changes and
modifications can be made to the preferred embodiments of the invention and that

such changes and modifications can be made without departing from the spirit of the



(bicifadine), (+)-1-(4-nethylphenyl)-3-azabicyclo[3.1
. 0] hexane, (-)-1-(4- nethyl phenyl)-3-azabicyclo[3.1
WO Qjoaexane, gabapehtin, and vehicle are shown POT/BFIBURER5978
8, which is a plot of %revérsal at 30, 60, 100, 180,
and 300 m nutes after admni stration of racenc

inventigns- niit isy | iesefprg,- Mtanded dpat dhe. appedasd fhims cover all such
f +) D a SY&H
equ|(/%eﬁL3 \%?lgﬂ%s é fa@ A &ﬁnﬁ‘?r}ié‘phtt@@eibfét a?’ld E@ﬂ))/ & g{é” ifvention.
. 0] hexane, gabapentln and vehicle. [0109] Vhen ranges
are used herein for physical properties, such as
nol ecul ar wei ght, or chem cal properties, such as
chem cal formnulae, all conbinations and
subconbi nati ons of ranges specific enbodi nents therein
are intended to be included. [0110] The di scl osures of
each patent, patent application and publication cited
or described in this docunent are hereby incorporated
herein by reference, inits entirety. [011 1] Those
skilled in the art will appreciate that nunerous
changes and nodifications can be nmade to the preferred
enbodi nents of the invention and that such changes and
nodi ficati ons can be nmade w t hout departing fromthe
spirit of theinvention. It is, therefore, intended
that the appended clains cover all such equival ent
variations as fall within the true spirit and scope of
the invention.Wiat is clained is: 1. A nethod for
treating at | east one nervous system di sorder or
condition in a subject in need thereof, conprising the
step of: administering to said subject a conposition
conprising an effective anount of
(+)-1-(3, 4-di chl orophenyl) - 3-azabi cycl o[ 3. 1 . 0] hexane,
(+)-1-(4- methyl phenyl)-3-azabi cycl o[ 3.1 .0] hexane, or
a pharmaceutically acceptable salt thereof; wherein
sai d nervous system di sorder or condition is a
vasonot or synptom sexual arousal and desire,
fi bronyal gia, chronic fatigue, hypothal amc
amenorrhea, chronic pain, cognitive dysfunction
associated with senile denentia, nenory | oss,
Al zhei ner' s di sease, ammesi a, autism Shy



Drager syndrone, Raynaud's syndrone and pain
associ ated therewith, epil epsy, Lennox syndrone,
w0 ndoelohct ual deficit associated wi th cerebr oveGT/UBZENNS/025978
di sease, schi zophrenia, schlBzoaffective disorder,
schi zophreni form di sorder, seasonal affective
Whatlissalaignad iss| eep di sorder, premenstrual dysphoric
di sorder, withdrawal syndrone, attention-deficit
di sorder with or w thout hyperactivity disorder,

1. biAehéthodifaptrdating ey téadtione nediosisrsystem djisdrbgmoe condition in a
di sorder, generali zed anxLet¥ di sorder, social phobi a,
sefukieshir need dheyeoh GospIsing thesleRiali on (SSRI) poop

out sy [ i ia, . .
Cr aumar oo 16 i difcet, SIRARNNELE cipieing an effective
Syardoonte, obo(-det4(3,Aedipeiosapianyt)ys-dzabicydo]3. f .OHfwxane, (+)-1-(4~
i ncont i nence, di st.urhanc of consciousness, conma

o FBRTIRNATG e RE DIy BT U e Sy i g Giecg UIaNy acceptable
Cady iatdgn thereof. 2. A method according to claiml,
wherei n sal d conposition further conprises at |east

one adrwherefi caid eeepdus systeayaliserder r gomditionds a vasomotor
according to claimi1 or claim2,. wherein j: . .
cHBRPRT orsedah: ALt Ll (Ysrdl JaRyBRIS, ) shrgnic  fatigue,
azZaRiNAbalic amendlhesabBron® painPbagmaes tysfaatlion associated with
acceptable salt thereof.4. A nmethod according to claim

3, saitler demestiadmasapysioss o Alzheimenstdipeasa, | mpeeia, gutism, Shy
Fb‘%@?&ﬁ@?ﬁdorghgeb:oﬁé%gﬁﬁ%l Lgrgq@ﬁ%" ﬁ&lg%rﬁé&%%?c%iated therewith,

nmaceut i 'y “accept
t heir@by, 5. Lt hagynaesoedi niptélizctuadi mdéficit chasosidted  with
wherein sai d conpgsition conprises . . . .
(19erebayageylay| piisRASe. 3- S&b%piﬂm%{ 3. gchigpaiisciive, oflisorder,
a Leal b ep a r i
e oﬁ%@?ddﬁﬁgaltggﬁﬁhi %n@%&\ﬁﬁeég?ﬁr@ai é%rg%pr@’o?il??%ndlsorder’
i sprevistsamil atygpHoriee di$ortle),- withdrawal syndrome, attention-deficit

gg@gé@g fv@l}/rlé Z)F ?vsll{h%? | h%/%%)r(gcqgity oJisc?rdglﬂ%igg%? uohisc%r%'e'r,ycyclothymic
disorder, dysthymic disorder, generalized anxiety disorder, social phobia,
selective serotonin reuptake inhibition (SSRI) poop out syndrome, panic
disorder, agoraphobia, post traumatic stress disorder, Gilles de la Tourette
Syndrome, borderline personality disorder, fecal incontinence, disturbances of
consciousness, coma, speech disorders, hyperkinetic syndrome, or a

combination thereof.

2. A method according to claim 1,
wherein said composition further comprises at least one adrenergicq»

receptor antagonist.

3. A method according to claim 1 or claim 2,
wherein said composition comprises (+)-1-(3,4-dichlorophenyl)-3-

azabicyclo[3.1.0]hexane, or a pharmaceutically acceptable salt thereof.



thereof, 7. A method according to any one of the
precedi ng clainms, wherein said nervous system di sorder

woeoosomadiTi on i s a vasonotor synptom 8. A nmetpPOOUS2005/025978

10.

11.

12.

according to claim?7, wheréPn said vasonotor synptom
is hot flush. 9. A nethod according to claimany one
of Atrhethodeageordigd o glai®, 3,wher ei n sai d subject is

. T SSRESSUON, ¥ S U 80

wheichidrtopiaésylf-8aabbidyslos.¢ - 0fraxaraysal a pharmAceetidally acceptable
according to claim 10, wherein said female is

pefalt hetephusal . 13. A nethod according to clai m 10,

wherein said female i s post-nenopausal. 14. A nethod
according to claim9, wherein said human is a male.

15A rAetreidhastonding tdictagmt boctlairm2]4, wherein said nal e

is naturally, chemcally or, surgical|y andro sal

16. A nBR&RINaceddi ﬁ@“%/R?S!iW‘ o%@"?ﬂ*”%’%i %-ﬁ-?#—@%thylphenyl)e-
h . . oot = .
B i v e
wherei n said nervous system di sorder or condition is

neyr opat hj ¢ pai.n. .18 .Use of

(+¥‘-'T-g?"§{c;4@ '°6WP8#86l?é'ﬁyf’) -3-azabi cycl o[ 3.1 . 0] hexane,

(+) - 1- (her@hhy ! ny bdbmpodiidBi cYis! olstibtarBhifgxam@e orof  (-)-
a pharmaceutically acceptable salt thereof; in the

pr syeihyiphenylazakicyalehexansat ofora t PEafmageyHealy ofacgeptable  salt
| egst &ne nervous system di sorder or condition in a

sug] 48P n need t her eof ,

A method according to any one of the preceding claims,
wherein said nervous system disorder or condition is a vasomotor

symptom.

A method according to claim 7,
wherein said vasomotor symptom is hot flush.

A method according to claim any one of the preceding claims,

wherein said subject is human.

A method according to claim 9,

wherein said human is a female.

A method according to claim 10,

wherein said female is pre-menopausal.

A method according to claim 10,

wherein said female is peri-menopausal.



wherei n said nervous systemdi sorder or condition is a
vasonot or synptom sexual arousal and desire,

wo 2dweomgaat gi a, chronic fatigue, hypothal am ¢ PCT/US2005/025978

13.

14,

15.

16.

17.

18.

amenorrhea, chronic pain, @égnitive dysfunction
associated with senile denmentia, nenory |oss,
Al Ategthed ascardirthteclaigii®si a, autism Shy Drager

; ! | .
Cher o pnore Batielatd BRAeh AR PO0CN St a

deficit associated with cerebrovascul ar di sease,
schi zophreni a, _schi zoaf f ecti ve di sorder,

schimeihr aecowling tn ¢l8MB& , seasonal affective

di sord : i menstrual dysphoric
di sor d%heﬁlﬁﬁglpﬁm%ﬁé@ﬁ rngérg', attention-deficit
di sorder with or w thout hyperactivity disorder,

bi pol a i sorder, . cyclothym c di sorder, dysthym
di @%‘%Pg a&@ﬂ@ﬁ%@ _Fozéé"'ﬁﬂ ety disorder, sgci a?/mpﬁobi a,
sel ecti yReRfh ShiihAld |8 Wal@sfly, cHHrRichllPSr élﬁ@%@)llg/%@@l?opausal.

out syndrone, panic disorder; agoraphobia, "pos
traumatic stress disorder, Glles de la Tourette

Sypd bor der | | . i sorder, fecal
TR aheR ot ARl RDB S SN ness, | coma,
speech @herdiglgam ndivees kjstei gissidetiap@@ndRionds chronic pain.

conmbi nation thereof. 19. A conposition conprising an
ef fective amount of (+)-1-(3,4-dichlorophenyl)- 3-

af%%é%ﬁb%%%@?&@%@ﬂ@@&:l)0[13 1. 0] hexane, or a

phar macehtichakhid rearceps spdtensdisbrdarenr eohditiohiis meuropathic pain.
further conprises at | east one adrenergic,”™ receptor
ant agoni st.

Use of (+)-1-(8,4-dichlorophenyl)-3-azabicyclo[3.1.0]hexane,  (+)-1-(4-
methylphenyl)-3-azabicyclo[3.1.0lhexane, or a pharmaceutically acceptable
salt thereof; in the preparation of a medicament for the treatment of at least
one nervous system disorder or condition in a subject in need thereof,
wherein said nervous system disorder or condition is a vasomotor
symptom, sexual arousal and desire, fibromyalgia, chronic fatigue,
hypothalamic amenorrhea, chronic pain, cognitive dysfunction associated with
senile dementia, memory loss, Alzheimer's disease, amnesia, autism, Shy
Drager syndrome, Raynaud’s syndrome and pain associated therewith,
epilepsy, Lennox syndrome, intellectual deficit associated with
cerebrovascular  disease, schizophrenia,  schizoaffective  disorder,
schizophreniform disorder, seasonal affective disorder, sleep disorder,
premenstrual dysphoric disorder, withdrawal syndrome, attention-deficit
disorder with or without hyperactivity disorder, bipolar disorder, cyclothymic
disorder, dysthymic disorder, generalized anxiety disorder, social phobia,
selective serotonin reuptake inhibition (SSRI) poop out syndrome, panic
disorder, agoraphobia, post traumatic stress disorder, Gilles de la Tourette

Syndrome, borderline personality disorder, fecal incontinence, disturbances of
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consciousness, coma, speech disorders, hyperkinetic syndrome, or a

combination thereof.

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

which further comprises at least one adrenergicq2 receptor antagonist.



