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1 NOVEL CHROMEN- 2- ONE DERI VATI VES AND THEI R USE AS
MONOAM NE NEUROTRANSM TTER RE- UPTAKE | NHI Bl TORS
TECHNI CAL FIELD 5 This invention relates to novel
chronen-2-one derivatives useful as nonoam ne
neurotransmtter re- uptake ihhibitors. In other

us

spects the invention relates to the of these
NGYRTERRONEN:S Sk FreAhks Bplp THETR JT6E A8 TfonoamiNg
phar maceUNEUROTRANSMITTER RE-UPTAKEJINHIBITORBouUNdS
of 10 the invention. BACKGROUND ART Serotonin

Sel ective Reuptake Inhibitors (SSRIs) currently

provi de efficacy in tHRECHNICALFAEMENt of several CNS

di sorders, including depression and panic disorder.

SSRIs are generally perceived by psychiatrists and

pf NigdRYendian éelpiepdp dioxalchigmentete derivaliwes usefy| as grosgamine

neuro%ﬂsr%ﬁ@r'ré’uéﬁa!l(b”hr‘ﬁblﬁf@d However, they are associat ed
eri‘P a nunber of. undesirabl e featurtebrsH Thus, ther

thepaspedh Ne VTN rRBIRSIRrBS UnPh theSSHMAPY @Oa

methgdh Errasiclpg Ginckto pivapinaceutical icegaiodtionsecorgrisimg theotompounds of
theinggrﬁtﬁ ke of the nonoamine neurotransnmitters
ni n, dopam ne and noradrenaline, such as the
ratio of the serotonin reuptake versus the

nor adrenal i ne and do Tactivity. WO

2006/ 035034 and WO 2%%@5{504 bo‘tqh Neur oSearch A/'S)

di scl ose chronen-2-one derivatives and their use as
MeBRAGhIRESdISEtvel R@lﬁéﬁt@kéqﬂﬁlbﬁ@st{mg) cérpenit rbklid@fé‘flcacy in the

treatrRIoPNRT A SN SR o Vel e Sl paig gisorder. SSRs
are gevedrally pgrogiveddfy peychealrisis arelipiheagnsanet hesiciansias elective, well-

toIera'téWépa tegg a&%ldlétﬁ aé #—?@mé\%‘?%%y s{rggfls{%g%tdd%h a nur‘Pber of

provi des Fmul a
Unde$ltaé>|%f€t§9d@r(ﬂssorrers or any mxture of its stereoisoners,

Ohs, HH@Fe”%Cs‘t’th &%H@’ne@tﬁfcﬁ%@?cﬁﬂd@ Vi &n Pﬁﬁﬁé%fd 2

wher €i n Q are as fine | ow. In its second

phar%ﬁ%@@lca'tm@ﬁierﬁﬁemamﬁ eRGYEY OF reHRIAE QI 1f¢ Mmgnoamine
neurdtt@lﬂisﬁﬁﬂtérs%@rotoﬁmbpéhﬂﬂa andl nergdrenlimslsugh fafsftﬁétrawcﬁof the

v
serot G118/ S Bk Cu AP al e Bharpeagies Cdgir riivi,
aWiD 20084035084 ard/War 2ep7/apBe04 (both NeuroSearch A/S) disclose
chromen-2-one derivatives and their use as monoamine neurotransmitter re-uptake
inhibitors.

SUMMARY OF THE INVENTION

It is an object of the invention to provide novel compounds which show activity as
monoamine neurotransmitter re-uptake inhibitors.
In its first aspect, the invention provides a compound of Formula I:

Q
(0
any of its stereoisomers or any mixture of its stereoisomers, or a pharmaceutically
acceptable salt thereof,
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5 salt thereof, together with at | east one

phar maceutically acceptable carrier, excipient or
diluent. In a further aspect, the invention provides
the use of a conpound of the, invention, any of its
stereoi soners or any m xtur e of its stereoisoners, or

har paceuti c table salt thereof, for the
Wher%,ﬁﬁ rd€qts (ie Bﬁg%ﬁ‘j@&uti cal 10 conposition for the
t Ireied s@dund @spRcethe dmventioal grevidas iaqsharmagedtica avenpwsition,

compliiherd Ferfasiisa D B 2Byl ST BRiomgl B sl i vBntion, any of

its staresisomsirsy or aoy imMikiubé of 6 Stefreovo®Ns, e aneharoacensodqltyt acceptable
salt tfie?e ﬁ'i@é@fhérnwﬁlh%t Ee%'ﬁ bAb ﬁthlﬁgrﬁ’ét?%{ﬁgct%ﬁtaﬁeépthBlea%aﬁrhé#, 'oerxcipient or

er- aspect I nve to a net
diluenty eat ment, 15 prevention or alleviation of a disease

Ofn @flﬂﬂﬁéﬂa{é@écpl’[hélrﬁfh@ﬁﬂ%ﬁ 'p%\/l@és fhe‘ ue\@ 80 abmmdund kA tye
I C di sord

'”Ve”h%zﬁ"}y %ﬁtﬁ %teFeé’é%Qm%rsv%f Yy mP%‘é,r&o‘ﬂé S\éefe&'ﬁqm“r‘rﬁr Pl 8n
pharnodicenticakyracespiabledatteheraof tfer theemaptifaotu nemftdwpha:rmadeanltical

compggir'i[i]g ért @&Fe%l%ew &gﬁvéﬁf&s&n&%foﬁaﬁ %&geéé r Qfd(']sorder ora
conditih@péafmammegrlapleldtngcaihuma@f H dléeamudmordﬁr ar condition is

respohSVeaY ”Hh@lftloh 1% ngShddMiRBiHeRfotr&HBmibr Pé ﬁp%tk%rlﬁ%é B8Rt

or any mxture of I1ts stereoi somers,
NervoyraY, utically acceptable salt t her eof Q her

ol @@flﬂiflﬂfhdr @%péﬁt\/ﬂfé inQ@{th)H! telbsap Iiaami%llfﬁod K@Jrltﬂéatment
e art from 0
prevefiibd 37 altvialicing! 8 clstsBor SR el R By Fimal
body, ThHElutiNgENIL@EN, hiabnaiseRleordisekesd oatondson is resporlsive to
respo,@éf?/@ctf) MPBI’[IBE(%?%CHPTX ﬁ?tdegjpotpér‘fé\fﬁ ﬁgﬁ {é:ﬁg‘{ée ggﬁ?hé’f:entral

nervogs SyALens wlﬁlghén@hodtcgrrg:t@eédhggm@,f agypinistering to such a living
anima1 RGYAE PebH 3RE Aot Q‘%ﬁ@r%bég |@aIP§/9éfFectt|U§ra%unt ofMBRIRhFbRd of the

resents a chronen- 2-one 0]
'”Ve”EWE)&fB’nO 2tso$¥§re;ﬂ'3QjF%ﬁ§p°ﬁ%”ysuB§3r &t'@ostwqq'ﬁ%ﬂ%rs ora
pharri"l@cteim@ahwiac@afmalﬂe sailt thbrefdﬂ heteroaryl gr OUp ls

Pt dindts By YR PLEhED Wik SiirBhLTE edbl PSR fe art from
the fothawiog datallfedmsommwmyand exaniplesr onet hoxy, cyano, ami no,

nitro, hydroxy, alkoxy, cycl oal koxy, nethyl enedi oxy,
et hyl enedi ox

al kyl, cycl oal kyl , cycl oal kyl al kyl ,
al kenyl anoDéTR« DISCLOSURE ('XF THEyINVENTI N Y
Chromen-2-one derivatives
In its first aspect the present invention provides compounds of Formula I:

Q
(1)
any of its stereoisomers or any mixture of its sterecisomers,
or a pharmaceutically acceptable salt thereof,
wherein
Q represents a chromen-2-one-yl group;
which chromen-2-one-yl group is substituted with one heteroaryl group;
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and whi ch chromen-2-one-yl group is optionally further
substituted with one or nore substituents
i ndependently selected fromthe group consisting of: 5
hal o, trifluoromethyl, trifluoronmethoxy, cyano, am no,
nitro, hydroxy, al koxy, cyc3 oal koxy, al kyl,

cycl oal k cIoaI | al k alk nyl , and R1

repr esen‘fv"g'cﬁ%%@é‘ﬁy érOlétP iéy‘Ppt X%UQFWV e ‘é"tP{ o¥1e or more

opt i onal $ybssitlsits inde@@nvjehﬂy selected fraxnehes gesup tomgisting of:

o0, ndepenciby VuBBEEGH. R DB L PG Hg b

am no, ni t rloydrbyyraiikxgxy, Cadzllaabkpxy oypethytdniechioxy, ethyenedioxy, alkyl,
cycl oal kyl , » I I kynyl . 15

In one enboc}%l@ﬂ &dl(ﬁéelk%/l%lk % h%ﬂgl‘a@glnﬁﬁgl / y

r epr 83@ MhiChhgRipBRsh2 ®Ine- yalmwp i @pt@ngﬂﬁ&ﬂrmereﬁv@émwﬁ%wﬂh one

Rl r 6pm@$@ab§sthwﬁt@g@cﬂbpérwe@tl§/ geldeesd ﬁam%@au @Bné@ﬁng of:
compound nts a subst

chr onen- Qﬁf ng‘ﬁvomm%ﬁhgbglf qcﬁogle QXY CYRNG @éplno nl?ro hydroxy,

enbodi mealkoxy, dybatkaxgpalrgl, of cléalkypi)lcaclbalk@atiemradisemtl and
a 3- 20 éR |onaIIy substituted

gteroary ?%hroman 2-one-yl group. In a further
Brigpiesens hytiragen eoalfsplund of Formula |, Q represents

a  ChRMEA |§86ﬂ3ﬁéﬂ s?}k')‘%ﬁfdtéd‘mﬁ d’?‘letc.'i‘rdrﬂoféiél%’éﬂtué’r‘its

benzo uran roup peC|a

r epr ©6€RER %ﬂ?oﬁ%ﬂc’@d cﬁrr‘PéU & Propreansisingciii t h

furanyl, h@l@ctmﬂasrdmémm tmudrom@tﬁdﬂyaayé?ndlamlhe Aitro, hydroxy,
further s eci al

L omen. SRERL o[RS TRk crtip8RY R AbBIat 2y and

such as &lepmydf uran-2-yl. In a special enbodi nent the

chem cal conpound of the invention is exo-7-[(1

S, 3S,5R)-(8-Aza-bicyclo[3.2.1

] brenaenbpgimentpiithe sanpoundaifaremlal, dheepresests hygdrogen or
alkyl%g% afléﬁ;(b%ﬁﬂg@??ﬁﬂ rés?nté hydrogen, 2

eﬁbai}url'{ ) %%jgﬁplfjp th,@Z rBIi_) g}agorimila? Qrgpresentsa
substitoiet- &f&dﬂbﬁ@bnémﬁ@rcﬁ ran-2-yl-chronmen-2- one; or a

PEA SREfithie® Rt hERP hﬁt?ée%qfﬁ‘t'?%@iﬁ%o%n%w Qggpresents a 3-
(optiodaBy substdutebdwteiosry|-ohwinten-eedna-ylhgrouphe scope of the
p 3 ﬁﬁﬁhér% dlﬁ'ﬁent gpth‘é cd?ﬁ%%mﬁ‘r'ld Pppoﬁﬁulﬁqbétrbbﬂfgé%% 4n

e cont O represents
chrorreeﬂ grage- Bwbﬁ@bsﬂtunesd/wth ahurenyl @roambé;azof@fartyﬂmggoup In a special

embodident @fép@é‘sé}h&éhrcﬁﬁ@m &ﬂ,ﬁvwéhﬁﬁlté}té&\}vﬁmtﬁﬁﬂyl such as furan-
rocar bon ¢

2-y1 oRBnoh Vb e Bl rter H B RED. K FARIpaenaa Stomen-2-one-7-y

substituted with benzofuranyl, such as benzofuran-2-yl.

In a special embodiment the chemical compound of the invention is
exo-7-[(1S,3S,5R)-(8-Aza-bicyclo[3.2.1]oct-3-yl)oxy]-3-furan-2-yl-chromen-2-one;
exo-7-[(1S,3S,5R)-(8-Aza-bicyclo[3.2.1]oct-3-yl)oxy]-3-furan-3-yl-chromen-2-one;
exo-7-[(1S,3S,5R)-(8-Aza-bicyclo[3.2.1]oct-3-yl)oxy]-3-benzofuran-2-yl-chromen-2-
one;
or a pharmaceutically acceptable salt thereof.

Any combination of two or more of the embodiments as described above is
considered within the scope of the present invention.
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5 fromone to six carbon atons (C -6-al kyl), including
pentyl, isopentyl, neopentyl, tertiary pentyl, hexyl
and i sohexyl. In a preferred enbodi nent al kyl
represents a C _4-al kyl grgﬁ i ncl udi ng butyl,

i sobutyl, secondary butyl d tertiary butyl. In

anot her preferred enbodinent of this invention alkyl
M\‘—'@@@Z@éﬁ&%&% _3-alkyl group, which may in
Pmmbmdnthhﬁ thﬁe}c‘irﬁ\adn_,tioﬁ_tHa% regreseyts flulbrcb,sxhlnnropbiomdar iodo.
e ext, .of i.s inveption [
GRS R it Mot SR e e o lbe Bt saturate
straigibabbranicbed siydiatalrioeh olgaidi Thedydracarbenekaiameferably contains of
from &‘?é Yo §i Q%%r%dd“at%mé’{@feeélkg%ﬁgﬁamd@}it}/ @%tp@hﬁﬁ rH’éqpentyl tertiary

pentyg é\eemharaﬁ seBexizlnea preferigd embatimgat ﬁ&yb&ew@%ﬂs ar@ 4-alkyl

groupd m&ucﬁn § B0, |b@bu’ﬂ meskomds }/qul’[)ﬂdan&@?ﬁﬁﬂy@nyl th&nother preferred
nven

emoo St B Gertos! AT A A Sroup stk Shmaw

partlcih#arb%-meﬂwj ethylpprapyhexisoptopyar 1, 3- hexadi enyl, or

an t’g corh‘? toﬁ"(‘sfﬁg)(rgveesqltlgnt alﬁgﬁilgﬁ%%gfjgﬁghgtésn%ggrtboﬂrbham

contagnireg cnembrrreorardqub@ b@m:l&; |n¢ludm|dil1$@ea; triygress and pogyn@ms Ina
prefed8d ePr%db‘erlBﬁtsthe' aﬂkényl @?&Jop?{)f e |ﬁ{)@@ﬂi ﬁél% &t ﬁfdrﬂ%bvo to six

group I nvent 1o from V\DtO SI X

ri ses
Carbo@aﬁt%ﬁ (5312@'@& G(rt‘li’) B’LC&I'C’&%?WE&%F ARE GlgrRte kand. é@gtmgﬁteoreferred
emboUrm@htethbfaﬂCbnyl rdupsofiag tinvritioaris %%erﬁllﬁblodjrrzepﬁodeh?l 1-, 2- or 3-

f the 4 nyention is eth r

butenz| ﬁgg@p@ ad“%ny? E (;;Jr % %?@mpyl ¥%yri’é)?ﬁ9ﬂéc{a’?ﬁy\35
hexattienyl2-, 3-, 4- pentynyl or 1, 3-pentadiynyl; 1-,

3

s o B SR Hon 2 Bl SHah ¥ibndlos g oopeper
contajeg @aetowmcyeduplemd@nmcwl@g eiy¥nes tadykes agaqgy-ynes In a
refen@é@feﬁﬁtﬁﬁlr)heﬁ%baél Mg gfdud 6gqﬁﬁgﬁ\gl@rﬂldnoco?ﬁpﬁ§bsc&rfp&ﬂ two to six
Carboeﬁpesm@e al C!»%g af @ﬁbﬂ@%ﬁrp'%ﬁ gy %@Mpreferred
emboéllrk@MMhefall@r@rl gsdu, ofttee éhvenaibkys etts/ngl 1dec5n2xgcbmmva 2-, or 3-

| k
ooy SRR, 2.t SBhH IS BB E 5. or >
hexyrtyd),m/re1 ,ariexadiyny! arst akﬁehexatrr;emm ng for 30 exarrpl e,
@&Sﬁ %Eﬁ%&t@mﬁﬂﬂnveﬁw% (':y?t:l deg ?ﬁhte%ra pyclic,alky! group,
prefe @Q(rﬂtamng af komdbeaa ﬁo&ev&n@rb@@aiqms {eoupycloalkyl), |nclud|ng
cyclog®plyDeaEIBBuURM c@b@ﬂﬁht dVéMhex?Fan@bW@hé& heterocyclic

he t t
TARIRY 0B Sl wﬂﬂ@rﬁ!'eéﬁw&%@%g?w bevGde ot frogen
( Qycloakpge mddhs Oaydloalkybhuhered) cyAsalkyld$ esrdzfined above.

rOREE RGN FhERTE HeIRIBL I, Bbetd ayl MOl o ablf.c Haning for

examgleogpeloprapylroeinyg for exanple, but not limited to,
|
OAﬁfﬁr%}‘jJ N|—| %?W%kg!(%fxlg('zﬂw Mheﬂgﬁ?émg ?sydefllned above.

tetrazo | aZz0
1Insihe coptast abibis/invention: BeisToan droup dRpiaRRes @Myaromatic mono- or

blcyclib- P?etérob?ctl@cbr@@@'vvﬂnch hmd@a)h@'dﬂmoremétér@btdms PRIty sttucture.
Prefeged %e%/erbatoms nqglude %Xrogex ry'g(rarrlw %B and su?p}/ ur‘fé’)zI nyl-

Preferred monocyclic heteroaryl groups of the invention include aromatic 5- and
6-membered heterocyclic monocyclic groups, including for example, but not limited to,
oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, tetrazolyl, 1,2,4-oxadiazolyl, 1,2,5-
oxadiazolyl, 1,3,4-oxadiazolyl, triazolyl, 1,2,4-thiadiazolyl, 1,2,5-thiadiazolyl, imidazolyl,
pyrrolyl, pyrazolyl, furanyl, thienyl, pyridyl, pyrimidyl, or pyridazinyl.
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Preferred bicyclic heteroaryl groups of the invention
i nclude for exanple, but not limted to, indolizinyl,
i ndol yl, isoindolyl, indazolyl, benzofuranyl,
benzo[ b] t hi enyl, benzi m dazol yl, benzoxazol yl,
benzooxadlazolyl benzot hi azol yl ,

b t I
BRI e Refariai alitps e fiuanion Tejide fos spiample. but not
I|m|tedlucb rindalizimy) |nddly8-|sc5ndtaplhtdda20@'ll ydnzofiranyldbanio[bhinienyl,

oenz S, bl ARERARL GePEheadiGailh BRNFRRRbB) tealafisppiazoly.

puringdnguifiolimyl sadquibbénylf @nnelinyl,iphtkaldzidy b duinsizetimdt uwnoxalinyl, 1,8-
hiRYHER lddeyphar maceutically (i.e. 10
nap “E'Ky'é'l 2‘ %@@g ?ﬁtgcdé%p abl e salts, and pre- or prodrug
forrrs of the chem cal conpound of the i nvention.
: PIAPWHERISt | cal | y acceptabl e addition salts

' Wﬁé ‘éﬂ@mlé’ﬁl bBﬁ#ﬂouH'dﬂtﬁ@ﬁd\}é‘ﬂtlohhﬁaWBQ Pc%déd Wé’tﬁ)gﬁﬁhpswtable

n| C.acl tl a ts
for th%rntemﬂ admwaswa;%w&e ormﬁénﬁvé@ &ﬁ@rm@?@%ahy (i-e.
phys@l@gmlllp)” adeeptdidie sahospithpe- of peodruhdbabe of tHe d¢Heenical compound
oftheﬁ n@ the acetate, the aconate, the ascorbate, the
HARSERL, i phonate, the benzoate, the cinnamate, the
cExampies ofhasmacaat & llytdoeepiadte addmon Isalté mulucm ayithoe

I|mlta%h‘ttﬁﬁbﬁxtohﬁqnﬁjg)éﬁ@ %ﬁcforgté?l?c %éiet nt ébﬁts@k:ﬁaésethe hydro-

an suI

chlorigigetheapisroRoatide.zh §mltm¢6nmeeperphl@r@ues 2! @sphalt% the 'sulphate,

the fo‘@rﬂ'até?)fhet}‘h@?ta'téﬁhe?a@bﬁéieethé B@C(ﬁbﬁﬁ! ﬂﬁ@beﬁi&eﬁ‘;‘d%dﬂﬁ@ the
artrate

ez SrALERL Sl S, LobLECTE & Brpile, Sﬁs@@aapagg {6 fimarate, the
glutarkatamherglycdiase, rthbdattate, themaldate, tBehmaloaate]she untandetate, the

meth%ﬁ@éd@cgﬁtg %&Bﬂgccep tbﬁ@@noﬁg ﬂgl@g}lalﬁte ﬁh% ﬁ%llcylate the

sorbage, dbgﬁ@araw tie satainates tfaariaate; theciohadiesp-eslphenate, and the
like. d?ﬂsﬂﬁaf‘gg'?ﬁmwéé‘b@%ﬁaﬂ?gam HﬁgWrPé(ﬁd”HéQ |tfé’bqn thé art.

pnar naceut y acgC dition sa
|acidssu@has Axalgasidavhigh a[B@éﬁPbB@ sopadpeag eharmacsutically

accepﬁébl@ ﬁﬁ?rbé@éefgplmﬁé lﬁﬁep@ﬁahbﬁ@f BQW@D@éf@D% fibmaldiates in
[imtation ass

obtalrggg & c‘thﬁml{:ﬂl corﬂ%%gjspp ||9Y]%n Pnn%noe lltﬁgﬁarmugﬁqﬂtlﬁﬂr ly pegeptable

acid ddditrorusglt.t he choline, the lysinium and the anmonium
Sékémpi?é(;sﬂof% HaléSUtléglIl){aac%@ﬁfgb?@l:at‘f@rﬂ@% oﬁ£ Fﬁncal compound

of thesavertiaraiycliges wrth@wt letaimamjs%umlthe nﬂtmﬁluamdhso:almum the

magn@@ﬁﬁrﬁ 'tﬁ@%dd‘tﬁé‘ﬁlu%hlurﬁ hé MeiGANHRXEh et fHeSIy'slrr‘MﬁﬁtérWthe

e AP e SR G P et sShiming an

amonl%”?foabr 8dchi eatiomit salts siay b fdravéel hhprodletiutesonmelkhown and
thet cycl oal kyl -oni um salts, and the

descr 5#'8&“1 aI kyl -onium salts. 35 Exanpl es of pre- or
piroitheuap et rof thub inventiohéhe dahiurosgtst ofi Ne¢onthiming compounds are
also d@Y&ﬂh@?z{\H @%Hﬂﬁc&gﬁﬁw &ec tané' §aeh§| Pré’féﬂ%ugﬁl f salts”
ances acco ent 1 on q
includeoifg &Jkﬁd@nﬁﬁﬂlsﬂtéd QtW@%@ k- Oﬁm Sa&cand/@ecqycloalkyla Kyl-onium
salts. der| vati zabl e groups of the

Examples of pre- or prodrug forms of the chemical compound of the invention
include examples of suitable prodrugs of the substances according to the invention
including compounds modified at one or more reactive or derivatizable groups of the
parent compound. Of particular interest are compounds modified at a carboxyl group, a
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parent conpound. O particular interest are conpounds

nodi fied at a carboxyl group, a 6 hydroxyl group, or

an am no group. Exanples of suitable derivatives are

esters or amdes. The chem cal conpound of the

i nvention may be provided i P di ssol ubl e or

i ndi ssol ubl e forns together har maceuti cal |
hydrox¥l FBHRLPEAR BN IR Xéé“%? QFSU“ "‘efjﬁﬁ}ﬁ%tfvesaﬁ{a q\élﬁ%’s or

amidéd.ke. Di ssoluble fornms may al so include hydrated forns

b LP cDRmiCE BRI e ivBRtDh IMELES Brovid& in dissaluple.or

indisgollkde farmsgiegethsr withha pbiagsateiically acogptable savasitdeichdis water,
ethan%ﬂ‘éinﬂ%@'?&et 9|s'sBFi|Jb‘Fe°'RJrH{§| rﬁag %TéBBmEFPJHe Hy'a‘?at@H BSESUA as the

nventi o

monojydiaie) thetin waﬁwmhgmlwdé@teu e H@yafactetllhﬁttetrﬁl%ydrate and the

like. |ﬁ@éﬁ@kmdmecziusédl@ble%ﬁﬁ§ate tovadérearne & t8tindliBsoluble forms for
sterepi sonmeric fornms - including

the plé@ﬁﬁ??BE&V%'nvea %’%tereorrers and cis-trans-i soners. For

exanple, the group -O-Qof Formula | may in particular
Sterlcb orlnrér§ he exo or 15 endo configuration relative to
bicyclic ring. The invention includes all such
stt évllébemm@at@dobyan%psmskdled én thenart dbat thaclomiawgmds of the

presehffR@hfioMmdye ﬁ&ln@i&%%@%d@orﬁéﬂc lFt?rrﬁsesl%M@j%d 8héhtiomers,

the o t| cal "ant| nown net hods and
d'astqr@emeraae@. C'Sdﬁ%ngb%@”befrssepar ating the enantioneric
CEﬁD@kmdple( tm:pgntadJIpn@ @ofammm@nr&rawnlpmrmmdb@treﬁwbe &% or

endo gohfolafaf five i f{F HAVE G, and |1 borating §

and liberating the
di s ireeatione mct;deswcsluobsteraolsomyzrs amcbanyremtturesttheof including

' ot her nmethod for resolving racemates into the

racenﬁ&hﬁ @é anti podes i s based upon chromat ography on an
opereaic @éms\p@nrm rasplveRdamihe Oni@ﬁb@@JWQﬁfbM wn methods

and té&fﬁﬁcﬁiﬂé Iow\nhy QR sééé‘ra‘hhyﬁh@@néﬁﬁc%éﬁ@ cbﬁ‘fp@uhﬂ@' ifhcluding
tical anti raction

enang eI ST Sashis o Gie idserthe o Heingia ctiteb acigy- by use
of an optigdilyractivelarhinaahed lisedatiagfties deasterebmerith eesoivesd st by

e AUy K06 REHETbe L B pR o
antipadescis ibasediupohecheomatagiapley op annetgical active matres tacemic
comprH@é‘Bl‘ FH% H\‘e%@nﬁﬂv@ﬁ’ﬁdr?@éi%lﬁg%é Ieesoﬂfe%)‘ Mﬁ)t fdir opstlcal antipodes,

d 30
e.0., Y FapIRAR FRISRISRION OO i L¢ (iR Mangelaies. o SAmsihor-
Sulphbné{t @MW'@(aﬂﬁilé‘ or by tbhe for{T.atlonfOI her |
reo rirC car reacti on o e em C
ﬁﬁ&ﬁﬁﬁ"‘&ﬁ o ROTHRR RS preseht Tkniih My Aisa BRdERsGed by the
formmohloieiuasl’nd;r@bofewrcrmhrdesrbw teactiork ef thddechdmicabtompodivudksof the

presefni)[nvteﬁgoﬁ G %ﬂ]g%t Aqlﬁ Cal‘?: ‘é% %?L ét§8 Fbc‘o%?lL@ gg@oélﬂ‘}:h' A% $H3f derived

0S8 descri aques
from Gr) ocdt)Iphenplalaning, (@h o8 (1) phesylobisine, i(eher &) cmpbaarpmd or by
the fozf‘r‘ﬂﬁtlg‘ﬁ%?Hfé%'té?@émené%'ﬂbé%h@é b aehfs of MRYENGhital compound of

the present invention with an optically active chloroformate or the like.
Additional methods for the resolving the optical isomers are known in the art.
Such methods include those described by Jaques J, Collet A, & Wilen S in
“Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New York (1981).
Optical active compounds can also be prepared from optical active starting
materials.
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Optical active conmpounds can al so be prepared from
optical active starting materials. 7 Labelled
conmpounds The conpounds of the invention may be used
in their |abelled or unlabelled form In the context
of this invention the |abell’ed conmpound has one or

e atons, replaced by an atom having an atom c nass
_&%g_%mbel 0 er different fromthe atonic 5 nass or
nike cobmpoeinds ofidé inveatiow may batuseein thee lbladidd omgnlabelled

form. fh e ThiyBR GG BRI B GRIEC 0N R b bs oy ptoms

repladssl luy;eﬁlatorashawwaogtd)mlctma% or masdinsmberciiferenbfrom the atomic
mass'H?ﬁ‘héé’sr hlﬁ‘lﬂb@gﬁéﬁaﬁy BuM@id AR 'ﬂgé‘%?b'llﬁgb rl 'éﬂgﬁl’ea%?%uantitative

Vi VO tor Imaging
deteCB@’Pﬂ%éﬁ'G’ MR- nvent i on pref erably contains at |east

OTITﬁe @slied doweddudrisast tie iriie@tion Aegy) bé Q@eﬁﬁhéfdléghostlc tools,

radio §3RpRR " SIOTT RS0 AARaR o TN GaanBia T edadssand foF in vivo
receppmrefrmgmg y selected from 2H (deuterium, 3H

(ﬁ'ﬁétl' ﬁ%’%?#%%ff%é% eet]n ﬁpréi%‘?’%bly éﬂa]in?gfjleﬁgf one radio-

nuclldﬁomamhﬁlol?osltren mrreﬁmtramsmum@eﬁ asnalhegndidatesifecusape. In the
contekf Qf%%oiﬁ\/éht‘?dh r%%lldh‘&c @fﬁér@@éb(yps%fécte@f%% & RheteRum), °H

0
t”t'urﬁgqg{:ran@eoq ectrdzs|cg% ¥.  Magnetic Resonance
| The lp'hgskéﬁh)athoaﬂdr Gét‘éwh dhé\mmjlleé{cbmpo'[m@ttgfth@b)‘esent

invenfioi iy 198 5B b 8o EriSion Toploeb a8 (T Single Photon
Imagmg;Cdmpnphedp‘lécrredgrlaphyQSPEﬂT oWgnetmﬂmdeahm Spkemvsaipy (MRS),

Magn%Y Etﬁli%%hﬁnﬁirﬂagbgqm geérﬁ:{ g?ﬁ%u'tél? I%tl #Drraglr'lggg%%raghy (CAT), or

Combd@él@ﬂﬁkbweph the present application are known or may
readily be prepared by conventional nethods from
C rcially available 25 chem cals. Al so one conpound
Metheas PreRIEMIAYN can be converted to another conpound

oThetchemlcmleotnpmmuSldﬁgwe: mveatidvn el barptdpzdsd byheneadtional

et A SRl SR o360 REAAES YRy Bl e
startirgx madeniale for tbem@@ﬂsesaﬁeisoribedilrsmel prasenirapplication are known or
may @?BQ’SEB %entl Dy @&v%hﬁonﬁ'rﬁémgpg?ﬂon‘?%h% rﬁ‘aﬁ??@?@éﬁé

e tested therr a
chemiGa#s-bit reuptake of the nonoani nes dopani ne,

nAfs@ddr@éémbéum@f fiRY iaVemidh tdh BY¥ tBRVOIENRS akotBier 88MPound of
7/30997 (NeuroSearch A/'S).

the inGSaUa BTG e PHSMA L ERERS ty

The end products of the reactions described herein may be isolated by
conventional techniques, e.g. by extraction, crystallisation, distillation, chromatography,
etc.

Biological activity

Compounds of the invention may be tested for their ability to inhibit reuptake of
the monoamines dopamine, noradrenaline and serotonin in synaptosomes e.g. such as
described in WO 97/30997 (NeuroSearch A/S). Based on the balanced activity
observed in these tests the compound of the invention is considered useful for the
treatment, prevention or alleviation of a disease or a disorder or a condition of a
mammal, including a human, which disease, disorder or condition is responsive to
inhibition of monoamine neurotransmitter re-uptake in the central nervous system.
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observed in these tests the conpound of the invention

is considered useful for the treatnent, prevention or
alleviation of a disease or a disorder or a condition

of a mammal, including a huyman, which disease,

di sorder or condition is regggn3|ve to inhibition of

noam ne, ne trans tter re e.ln the Centra
T Shele| SrbRdin ettt e84 thalion aipdonsidered useful
for the macmenﬂs pCévetr’ltlen iomedieviation af:emoodh slisbederd dep@sslonf atypical

depreiBy) HEPHeRRb soUEY GikniRemplor BenPhadfe fsort uunypic

disordgycbipeéaryisardeaibigolamn| disoiepr psiav ¢ di$@;rdede1yclothym|c disorder,
mooogd' §6rl?:%mjﬁe t@'asg?ﬁrfé‘?%l m§6||%9| ndi'ﬁér?%@%%ﬁn%bﬁ%@éed mood disorder,

[ sor ym c.diso
pseu %ﬁt%ﬁﬁé“rseﬂéé)’ﬂ rongeqhses ﬁ'Vﬁé‘@l”b%H ISive épor @'%rn panlc d|sorder

pamc@é@rﬂéﬂﬂﬂhb@ﬁb@‘cﬁdplﬁ@@d 04150 Birder Wﬁl@@@@ﬁﬁ%ﬂ%@ta agoraphobia
obsessi

witho TR B B B Pt alke b ARl P g, atention

deficiplaypearadiistyrdissrder,tdbeadpr apiel| genargtizexpankety disotdeoutating
dlsorJOB Sbaf l%(nﬁifn ?8@%83? O&&R%@PplsﬂfWe%@ﬁ&fa?ﬁ%n}ém%f%gelng senile

demelmy@eAabﬂmerfs/dlae@sﬁ deewn'stsysttame aanduined imgaunadsficissgy
syndr%ﬂ?é' &érﬁeﬁhé@éﬁ'ﬁﬁex ‘?@éth dﬁf@ﬁcﬁ%‘hqﬁr e rfb’ 'ég?élﬂegﬁobla social

|sease sSoni sm ementi a nti a

phobigegpgial ara%@;g $o4d ewpgﬁg;rﬁgmagc@,Trggggésor%r\,\ﬁcgte strest disorder,
chron&yﬂfﬂém:somﬂwjm chddiatisnodefq gbmﬁrugﬁbds@n@bud@mmam
abus%% thpe %t&bsie a&ﬁgkﬂ gl(éte' %IE;P ?t@b a&%@ghlﬁgr kleptomania,
withdavsd| -sy mpnioms icaused @yﬁednmahdreof use of eddmtlvsessumtanceterpam

chron?'{)é’iﬂ @use i a[}p‘)élﬁyﬂgurogg Hig p%gfj'dgétie% ne%c%}?atﬁ*&“ﬁa‘?n migraine

pain, Eﬂmsb@ typedrasiecapugiyonig t@ﬁﬁl@n tweeiheafaehe, et Rsseciated with

depre’égfr%ﬁt ﬁgtﬁjl?ﬂé)?algla"\'ahﬁﬁ‘tr @%ke@fﬂ@h@”ﬁwe@%@i@ dMhritis, back pain, cancer

use i ctive substances, pal.n,
pain, 45 BOWS pain; KREBIR e bsLSypa SR G Al e Bainypost
mastetitaingtoain ppndropa (RMP BRI post-strokaipa, drag-mduced neuropathy,

aabelERLERNP SyBFRIREN S RSB0k e PR, BRAL AEPRTE e pain,
myofmalmalm i Bantemdval pain, bugmia, psemensirdalasynidrome spremeayistrual
dysprgﬁfc’qus&r@%P %tezlgte%‘”r‘gﬂasé %yhcﬁr%'i’rﬁee ng%%‘(‘%uﬁ%ﬂtue SXHBFdrﬁébéH’romc

drone ative
faligug BYRCE Ha RATEISIISge Ale lale: BHRaTyANGONtenge: SRkt
mconﬂﬁé’r‘ié@@fr lncoﬂtlﬁ&%é %o&ﬁ}#h@lﬂﬁé&)‘tmence sexual dysfunctlon premature

ejacu%ilﬁga@re& enél flcm;g,faé{gtp %Itlgha %%lnbagu@rraagm festless

leg symaromeapemodiot nix nnoaémeymdlsorrter eatargadlsbrdeib anorexia nervosa,

sleepq}fs?‘c?ragfé ‘beR}aSsWe (%\aelwgn{ %E%kdé’r aﬁﬁ?tas[w nﬂ%&&gers disorder,

raagmatrTc s ronlc Adr
Rett’ qod;sgmtr,ecmlldheg@ sintegrajverdisorder, riaarwngwdlsabuhh@meotor skills

dlsorééréel%%tlsﬂn”ﬁ%bhf‘@rﬂﬁﬁla Hé%l Cﬁ&ipﬁbétnﬁw&‘e délreksibAabtroke-induced

|ncont|nence sexual ys un renmat ure

brain gagagea ireie-indusedinesrenalamags Gilleegeila dourettes disease,

tinnitudy %El@’wrd@ﬂé,, bbﬁ?@?@Mbﬁle@d@O@d@@Q@ﬁ@ﬁ)Sl{j i®dl ldesiant dlie@rder or post-
sor der

strokg HSgPRIEs. IR pRieTed hERABRHEN e EoEhifis afEtontered usefu
forth@ene\'aanemepob;ueeihoprmnﬂilaﬁadols@fdepsa,ssmmt|sm Asperger's

dlt?soéfjﬁrreseﬁpcﬁ%h ?ac}ga ?I?étdf%wté‘thé IdgFQQéj ﬁ fﬁ MRA FHdrtBceutical

ingrecipgiotd) i wwmﬂutl@,mramge ehioem) akowi A hto amtﬁdw@wg AP per day,
more PRsfer@b KR il 8BbEE H) BN abSit SVEmMigNBIMCSEr day, most preferred of from

about 30 to about 100 mg API per day, dependent, however, upon the exact mode of
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brai n damage, stroke-induced neuronal damage, G lles
de la Tourettes disease, tinnitus, tic disorders,
body dysnorphic di sorders, oppositional defiant
di sorder or post- stroke disabilities. In a preferred
enbodi nent , the compounds are consi dered useful 35 for
t.he tre prevent.ion ar. all evi at.i
acmigigtars TomTor i WTah s SBgmTIsEERAcigliBREatemgpnsidered, the
subjestarichipl part oslag theolbodynweryht iof thephatsjertdevdlved| and further the

prefelefRERHnstibit kB bhriclah O VREPERsRbAL RS o
aBmierred coopnds dbdite inyeARdn showdapiolagical astiwteinrted sub-
mlc:rog#oléfur EH?oIa%rorah@e aOWr 1R bERWIT o %%6*198@0 uM.

owever, “upon the exact nod
adm nlstratlon t he formln which it is adm ni stered,

Phanhheeuﬂdar:@ém sﬂmssdered the subject and In

Iar t ht of the ect |
biteadbesPetfane fheripantiderna dreinaes iy fiinositons
comppbiygi athenapeuticetle effeetiviesamoontdiahgeheRriedleaongebund of the
mvenﬁgﬁrpounds of the invention show a biological activity
the sub- 5 mcronolar and mcronol ar range, i.e. of
fv\Bmetaacmvnmai eompound obtheMnveplie facisetin dagrapy may be

adm”ﬁove Iﬁﬂgr@%gh rbtf ﬂ@Fd@@Ehé@gﬁaﬁboﬁ@%uhavﬁﬁ Eﬁerﬁ’éd’w #&®duce the

active ingregh ’ﬂltt PEB\‘P”%Lj Yéf‘f%'é%fqr%O f-RB H%'O@fg qql{g a@ﬁ%ﬂﬁ%@% salt, in a

pharmmmﬁluaﬂc&ﬁpéﬁﬁodﬂ)gdﬂfg@mmwOne\éﬁ’lIrhc;ﬁreaad}lh\ﬁmwaéxc:lplents carriers,
nvention for use

butfer§o s e isor fireh ES TGP PRES Fetah B EaeSomound,
| in & prefegbdraneobdimentithe duentivherowdes péarmgmmﬂlcahcomposmons

compﬂglhlt;QH@'chéMlé%]tcBﬁ_go%rn@ cﬂftpé‘ iRORELA! &Qé e?ﬁéiﬁi%ﬁ I)?%l:@eptable

nposi ti on
salt Obﬁ@”‘(ﬁtw@dh@r%ﬂj iogathes wnwewémoge pbarma@etglcaﬂys acceptable

carne*?ér'fafrﬂ %ptl@hél@eﬁﬂﬁar tﬁé‘r@p@bh@hh&for‘b‘#éétﬁgﬁtbg mgred(l)ednt?re lﬁnown and
i

df rrraceﬁ{lca a(ix/ [) . %@ bl
used {rhihe; it elite eR{TBFEY Must bpRacsaRRIARIET aiheSsRs8 Q! Begigscompatible
with theiérdhgr@didigs ohee foahulatiop einachatharimulito tiea técipiendihereof.

t ﬁﬁ?@é?&@%%e%ﬁ@%ﬁ%ﬁﬁ%ﬁhﬁeb'hﬁew%%' hef e e Sl fr oral. rectl,

bronchiat, epgisab peImarsl, rtopical, (irehdlingbtudeahand gubdngeal), transdermal, vaginal
or par%ﬁ?éréﬂ?&do‘r‘ngﬂ&%ﬁéoLﬁr%BBé’utéﬁéélfs ﬁqﬂ&rﬁfgcﬁ%%ntrgﬂmn@ﬁg

h
mtrave@@@emtﬁa@rt@ﬂali mtrtaﬁgre@éaeisgtirr@;é@ég %ﬁec@grﬁ@émﬂgﬁl@n) ggnpiRistration, or
thosetif@ fenh Qﬁltabﬂ'@ fcﬁ@d@rﬂh@tr@ﬁ orf B}elnhﬁfdﬁbh f irBuffRiiEn riﬁt:ludlng powders

and g 36tescl BHTGHIAIRE: PrObATGRONLGIeBEE FHSDSs sy fahip xamples of
sustaihed releate systemnalinclixe seriparmeableahatriped obsalid, hydegphobic

ponn@rQ%M?lnﬂ&tﬂg%‘E)ﬂiﬂo@% ?r? *n\@m Il\lhl Hf?ﬁf‘r%%gmy be in form of

eral” (ihcluading cu aneous
Shapm@glean@uuﬁﬂmaoftmlam@@patulas i ntraperitoneal, 25

| MhE %HSR]%COME?U&%F b'lmentlbﬂttbgéﬂ%ﬁw itfla cdrf‘vbhﬁé’r‘?é!'a@[uvant

_|nect|onor| usi on) adm nistration hose in

carner, (’Prr ldents By dhypbe RiaceHiINP Hag IR @i;phaﬁmaf:%lﬂtw@hcwposmons and

unit dbé@gésfthételoﬁ @udhﬁ@fmﬁin@mmaé Sancﬁﬁcbdrﬂldularda@@fsoﬁnéd capsules,
rel ease s

d
powa§{ il Byt pad s 2RI A0 tBEEr S9EbEBous solutons,
suspenscdnsdemshsmqseehmrzsbaﬂd capsuleetlcof wittothiedsamyel ratigbiotxiat use,

suppositories for rectal administration, and sterile injectable solutions for parenteral use.
Such pharmaceutical compositions and unit dosage forms thereof may comprise
conventional ingredients in conventional proportions, with or without additional active
compounds or principles, and such unit dosage forms may contain any suitable effective
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pol ymers containing the conpound of the invention,
which nmatrices may be in formof 30 shaped articles,
e.g. films or mcrocapsul es. The chem cal conpound of
t he i nvention, together WItH a conventional adjuvant,
carrier, or dlluent may th 8 be pl aced into the form
arnaceutic qa5 osi tions
P

of
s e B S SRSy 93895 5eageange tobe
empldyabl ets, filled capsul es, powder and pell et forns,

S oA BB b Ao g bl BB RIS e0 i 2 vice
variety apeidl and pareréeraw@wgerfermarﬁewllldde ohwpusotogdhosss ekilled in the art
that tf?é%ﬂ&ﬁf %;Qjéisgg? FHd ﬁl‘é#/ 8k ”é§tth’éa§dtl9é‘ cofﬁ@%ﬁﬁte bithét a

L uti1 ons arent er al U
chemieg cQraPd efdhe éaplian or aiphagRaceiiion w@fwéabl%ﬁﬁ% of a chemical

compbhid @pﬂherrmerﬁ.@ﬁprl se conventional ingredients in
with or. with ditiona

t | ut .
C By SR a R A e Eomtisi S ol Sl ForpBlat of the
presehbinkenticay phamaieutiealy sccepteblecatiemcddnee ébheraotd ot ligdid. Solid

form %jéﬁ?%%éf&ésl @&Jb& ac?o‘é/voee{i‘é téBI@@ﬁp#b@éeo%uY&ﬁﬁ Ba&lﬂa‘? 'sr@ﬁggl?oqles and
dISpeEﬁmkpct:&w esf. Argndid maéwmambw@nﬁ ordwormwbﬁéamwhlsh grayalso act
as dlluéhté‘ ﬂﬂv@@nrﬁ ??érﬁ&)fsd?ublﬁ)z"e% |GV PR, %[]Eﬁ(frﬁim Q%@f&ﬁ blnders

obvious to thoseé s e art
preseé’%“ﬁ%% tallgt diginfRARRINY WRUGO G FhCaRaYatiRIPIaREl. as t he
amt pOWdéTQnm@@aMGr i tingly diviedes sdlRRwhichnie o Bdnigfuré th the finely
ntion aor atophar maceutically acceptable salt of a

d|V|deg v%gpmpggﬁ% und of the invention. For preparing
phaiabiets thé aetivecaompuiant mmixedaviihethe loamiar davingrtpe medessary

bindin@fcéﬁéeurt% P{:ﬁtﬁgk erESﬁt’ﬁBhQ dnd QBR{I&?&%% éﬁé‘éﬂw%{pe‘?‘&ﬁqgﬂz?%ﬂeéured

prl 6@ apwdrtnaNd teblalel @rqas@r\amw@ntalwogt fve @i tendo about seventy

perceﬁﬁ@ﬁHb%@twé@&hFé@n% ?rﬂri’tﬁg? c%:agf iér8%are MhrdsRIRCESIBhSte, magnesium
i

ran
steardl laltn SeG RIRSH R HEet 8.l s GRIRIOGHAGRCA I pasiiy gulose.
sodiumgetbexynsethylbellulass, 3, onivmba;ltng@wtas, caoosRer, gndapeiks. The term
. Y r. ksintegrati nLs,
prepg AIGS § inua AT Rt o Bt G Bl AT DR B
encapsslladinfimaiesialdisdataer providihg abapdulé i which the activeeconipdnent, with
or wﬂﬁﬁlﬂ cfa'rr‘ibergyls sEIJﬁoghd'édjﬁfa%%méfewﬁi%ﬁﬁ’é)ﬂﬁj@tm aéébcﬁ&mn‘ﬂwlllﬁw 6 Similarly,

Ve conpon carrier
cacheihangazes9es are ipclvded gl BiptacPevyders. eansulas, gills, cachets, and

Iozen@é@@@r‘i bé @B8&d @B @oﬁ@fﬂ?ﬁ@ﬁ;}ﬁiabl@ fFQ?rg!SQG;a\@?]é?g‘a(ki;llc)ﬁl ze
¢ E3pEPaing SREEReS st Ebagiged bras asiRg oftally acia
glycerdad oveoavartubiends filStimaliet eancahe iaetivve eoraporgiésdigpersed
homo@%@%@)ﬁs@ fFve E%E{ﬂlnéow? tﬁ@itgrﬁ] ﬂon{olﬁleﬁous?‘ H?ﬁﬂre i g}ﬁqqpoured
into cwmemmélmdlm@ldds allowredrio @aabanwmraw txesscbll@llfmse a |l ow
ng@)%lthﬁé suﬁétﬂé’?or% Fn%ﬁ adr%ﬂ#stﬁil%n'rh be Fr&eh?éd%s Ressarles

ation’ s intended to include t ormul atio
tameﬂS £rRam Gele p@@ﬁﬁo@ﬁms\/@rtstﬁ’rm%m'@gl'@l@ HiEpR fo Hie adive

ingredi@fitrSueh carriafs di e RneRPpHUihe dritorkd gPpropeatact i ve
S, sury

bR eparalihn S incfioe Sy, SekoRials G SHSTrS: for eXdimple,
waterSir nvdterrprppylene glycol solutions. For example, parenteral injection liquid
preparations can be formulated as solutions in aqueous polyethylene glycol solution.
The chemical compound according to the present invention may thus be
formulated for parenteral administration (e.g. by injection, for example bolus injection or

continuous infusion) and may be presented in unit dose form in ampoules, pre-filled
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25 cachets and | ozenges are included. Tablets,

powders, capsules, pills, cachets, and | ozenges can be
used as solid fornms suitable for oral adm nistration.
For preparing supp05|tor|es a low nelting wax, such
as a mxture of fatty acid élycerlde or cocoa butter

|sf|rt melte and the active corrFonent |srﬁdc{sep
syrindgS e uiEIe, TUSEUeTn T HpSS CPRATIRES Wihen ASldEErpreservative.
The cbmmgmons:mayltakel sech Pringes uepersiods) sohltions oafrvanulemhs in 0|Iy or

e 02l LB, iy B0 SOEE SR, o, g

and/oadispaisstg agenis Atieyndivyety; Sseattive ingregiest maydrs, in powder form,
obtalr’r'ééfmpége tl‘érs‘?ﬁéﬁ)n d&%‘téﬂle B8R ﬁtsby @B?H‘ﬁzé?fonsfﬂfrﬁléélutlon foi1

cont alnln I n redi en
constigyion vdthsa ﬁg't%h"% VRW@(@H €ith Sieﬁ'ée RY1oaeH- WﬁEﬁ*otBﬁ Peg ese.

LA Ué@hsoécﬂ@tﬁfr@tduﬁaﬁlel fOChrafgss eAn be PRSparsd B AissoRiy the active

Compwa%@r bt ditg S felerads TBGirsciiahiiag and thickening

agentp,aaseddesermil injection liquid preparations can be

e onﬁﬁpﬁgs@ﬂé %llté’rpé fdrrbréﬁ}é Nociy t?eobm\é%w o‘f%kﬁerglhéﬂ% finely

em Ca accor
dwldeplraméﬁpomweﬁmﬁ lawvatawttmu@cw matﬂrmlsalpb@smtu ral or synthetic

gumsP@sﬁi&t ﬁfe?ﬁyl@éilﬁld%bséécﬁuHn%rlﬁc%cg@netﬁ%célfﬂllc%‘ét PPBthe? @ell known

l'us injection or nt 1 huous | nfusi on)
SUSPW%@W%sent ed in unit dose formin anpoul es,

pA%oflnd:Ib@éH afe sciiyifbimg ropasains, intdridee fonéataicpsio@shbrly before
use togpm% qgﬁf{ﬁ@g@éghg gqgé)r%ﬂ%ﬁmplg ﬁgor}jéLEc %ﬁ{g\é Em\é?nclude solutions,

suspenslansi ams emoisieTaul s addibon to thielactioe comgorenissucetprepaations may

compﬁ%@g&??’ar&@'ﬂ%%&‘r&; %H@Eé\’s‘ Blﬁ‘ffé}ge&’nﬁc@ ﬁ{tuﬁéﬂé@%@%}n@%
dlspetsn@tSanKﬁ@erSa@pme@m &Wt%@nﬁﬁh@bmer form 5
Opblaﬂo Fe‘,‘él BImasitibs té §R %ldé’t‘%l@fthé&ﬁérhlbﬁl éd?ﬁﬂ)(%rﬁf ofthe |nvent|on
fo tlonfromsolutloq or constit

may tg%lo? %shplgprgenté Greagisi cpté)nspwgﬁgﬁrama m}étp@;ch Olntments
and cheingg mayser exdanpro be_femhuluatledrmtrsan bhalcud @oilgroalse Wk the

. n e I . SOol,vl n n
acdiigf Bt Aieble B8t GaRualibehiis LERO gl HREBARCEcd bt ar
aqueaitsatyidily Hiasg azmdowltl n gﬁmﬁalr@so eoriaiNsyNessd ek eredlsﬁymg agents
SR IR Rietll SRRt g SRRl I Roung

agentﬁ/ater W|th vi scous material, such as natural or
SEBM&%IU@ns @Ul'f@ole fd?&d)ﬂéal dﬂ?ﬁlhhétréﬁd)ri ih' tﬂé enotRtHditiBe lozenges

car box | ce IuI or , ot
compf g iRy S Gyri bRt EesuPee ang apacia o
tragammqaatlileymmpmletﬂmho‘tme ingragiensinam isbabiaky sheli as gelatin and
alycerih 85 .chdes ol eCad B AR BRAVBSh AT SoinBlialil M peegngredent in a
suitabie bquéar sasies, and enul sions. In addition to the active

CBRABAEbr éjé?én%ﬁ@%rré‘égﬂib% diRsetly (P tHe rﬁa%%ll Eé’kh r o?nventlonal

fl avours, [isers fers, artifi at ur al
mea”§mf@é?é%r@|9@ wiih §§é?%°£ﬁt@?eﬁt%%%ﬁér§ e WBW‘I'Q% gy be provided

in smgge,mtmnm -aoge tdmm. 1 | ke. For top| cal admnistration to
TR g N S T T
aerosolfoamulatiom anwbieh it aptatecihgreGiant mepriosided in a pressurised pack with a
suitable propellant such as a chlorofluorocarbon (CFC) for example
dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon
dioxide, or other suitable gas. The aerosol may conveniently also contain a surfactant
such as lecithin. The dose of drug may be controlled by provision of a metered valve.
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and creans may, for exanple, be fornmulated with an
aqueous or oily base with the addition of suitable
t hi ckeni ng and/ or gelling agents. Lotions may be
fornulated with an aqueous 2; oily base and will in
general also contaln one or re emul sifying agents,

hiRnalvan ha gtk i aGRhE Moy Bediarea i eloRGhd sy powder, for
examplergppswtieronix of wihé adlsﬂnpoﬁmi int @puitstle pdwder Isdseaduabnad lactose,
| | . .
starot), SE B HRAAIBL S b8 AR BRI 7 EE o inyipyrolidone
(PVPp Cowealgaﬂsaﬂtdpowmtqarri@gwktma gelig théhvasal caviy. The powder
compbf!%fr‘ aﬁlgﬁe br‘éséﬁ‘tebnﬁ‘ Uhlt g@é@ fo?HPlBr @ﬁaclfﬂﬁoe%' V\g@tﬂgs or cartridges of,

€.9., Q%@im P{;p e&%kﬁéﬁqnﬂ‘/é’ G h@cﬂloéﬂer Mmaye agmiystergsy means of an
inhaldri qui d carrier. Solutions or suspensions are applied

e N g
intranesaiposigdsiiossthy coengouodivdidenemllp hags a sorallmarticle diasdor
examé%rdptfﬁéa‘gmgg 'ogtsrrﬁﬂ: tohs otrffeésh ggéﬁﬁgﬁa{rﬁélé’ rs?éo:rﬁ%f I5B¥ai r?éﬁft?y means
knowml e arhéorzfmamme bmgmlermn@ratloms provided in a

P UdsHed, d%’?ﬁ oér?ﬂldr%: a’%%ap?éﬂr F@@{/@ sPétQi%H'réFétasé B thedsctide

, qthl or of | uoro
Ingre@ertinay |efTI‘FtJ‘?)\fe(?rTet hane trichl orofl uor ormet hane, or
dreé bﬁaﬂh@ddlmﬁéltmép@*ah@m@arecmefwablym axit desa foﬂ’hbelh such form,

the préatelh o SEdRT ks LT BendEeofiaBir B oS B8t of the active
compdnery. fag ubik dosagea imlrrlnez;hnti;e apavkagemiprepamtlnex thegdickage

conta‘ﬁﬂ{g;&ac%?e %lf%rﬁ‘ﬁég %%?%Yatfo@ : s@&{ Ly gaé@eaqélﬁefss Fﬁﬁéﬁlé’se and

powdpr@myralsro&ar@powlﬁé /élémibarwt. sag@mrﬂamrbb@am@sulsawlet cachet,
or Iozéh’@@n?;(éf bﬁﬁ"cﬁﬁ%e théhﬁb%&a’ge; @E@E%Id&‘rdn\y?f'rt]w@% ﬁrﬁr ) d form.
(bRt LRSS o prdadvaion aviniabids pr Mhanaiger
administration aes abniridusyinfubitn pevsreferbedcomppssitions nmay be
CHFRAR Bl 85 e R P50 55 i
gulinate 3 bg (Meank Pablisimng Co.,

Eastdnnh@her In corrp03| ti ons [ nt ended fr » adm ni stration
e respiratory tract, including intranasal

cOriperapeviially eff ﬁ@t'V@cﬁﬁfﬁdﬁfﬁrw’fQ thagarwuat phadiiygéngredigat. which
ameh@@'téd l%b%yﬁdpi@mé@rr c%n?cljlgélfrz"@e?aﬁéutb@ﬂﬁc %rndQI))géty“ng @3, and
| Ze | ne ans
LDso, Qi fereiioeg by e BT Ecaloding Gy Sr s b cohBRres or
experthesntakeahimatzn beidose naticldetpiced theragewtic sndtoxioneftects is the
theraﬁﬁjtlﬁqﬁﬁe %not B %%téxge%éeaq{ftﬂé?gﬁo %)/@[g?oeﬁ%ﬁ%fc%utlgge

ar maceu |ca atl on ar e pre y I'n unit
compd@ﬂ@@&aexmtmh@g Iarge mﬁfapetﬁlprmdems ara@refespdr ation is

Sl 'd\Sbg%‘éjrﬁlﬁltsFéhréa'rﬁuﬁQﬁ %6u%@b§r‘éﬁ9f&ﬂ]ﬂ§t@6't§ttﬁe age weight

quantities e active conponent uni t_dosa

and opaqdlﬁpeé)[f] thepinglivigiead g Bealisss ag s as e rgggg(gfgzgjmlmstratlon

dosage form and regimen, and the result desired, and the exact dosage should of
course be determined by the practitioner.

The actual dosage depends on the nature and severity of the disease being
treated, and is within the discretion of the physician, and may be varied by titration of
the dosage to the particular circumstances of this invention to produce the desired
therapeutic effect. However, it is presently contemplated that pharmaceutical
compositions containing of from about 0.1 to about 500 mg of active ingredient per
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containing discrete quantities of preparation, such as
packaged tablets, capsules, and powders in vials or
anpoul es. Also, the unit dosage form can be a capsul e,
tabl et, cachet, or lozenge itself, or it can be the
appropriate nunber of any of St hese in packaged form

o Tabl ets .or capsul es for  oral istration and
indivigiia) Hoge: PRl Sl EB bOUAA 1 ookt 200 GR. e IR hsbeldom
about hfausbout 1@ mgpaed suitatde émrthesipeutiosreabrmenfzer detail s

 oEnb &GN MOSREY e e bl Pta Rt R O b S Ber day. A
satisfattarmeselitdanaln Swiaindstaiodsade daiained st agdasage as low as 0.1
g/kg'-:r"%‘/StaHB 1 ﬁ@‘kﬂ gzé Thé U?}Bé\ﬂﬁHﬁ bf fild do&d eﬁ%ﬁ?é% g%%%ﬁtly considered

active 1 ng

to be éiﬁ@Pi b‘P atgélsg t hea@d/ﬂrg@ NP %&ﬁ@fqrr%ramﬁéﬁégé@m gbout 0.1
g/kg%fdb@@lwoaﬁ%/kbmaiyq M YancEfrm 48R 1Wk9 kdaBout™00 RRy/kg/day p.o.
det ermi ned by st andard phar macol ogi cal procedures in
cell cultures or experinental animals. The dose ratio
Methods widtherapyapeutic and toxic effects is the

L BERRR A e M B A SIS RGBS sk e prevention

or allgviatipn ofhrdisgase ot ai diskerdes oaa&cpdémerqf@dhwﬂ@henm@@ody including
ahun?ﬂmvﬂ'nélﬁ BlRAsH] |%o r‘b?‘ébﬁéltleﬁlé:?é oHlsivlé 8‘i’ﬂ1N§Ft|8P|otf‘Pnonoam|ne

condi tion he I n
”eurqtrraééff%er r&sUR%@'F‘? ”’a@etq%”raéﬂ%’oé‘ﬁ SYSHA %fi& Iﬁ‘ihmet

compeaesa g mst@nag do rsagln @Hngaaﬁi md) @od?smbtuddﬁ:ﬁa heeharaivtineed
osa cours et er m. ned by

theredih Bf&GvelTBRGT SEcham Rt o RPORRd B TREMATon  he
nhtsiabpresdnsevdeimpjatof th&tesunhab@dmaw nanges readedio #RD

mthr‘a?‘né"H%W qotﬁt?% g'{llﬁ@ra?ﬁ% a5 )P g'b%g%béﬁg%'tom})o ﬁﬂﬁg%ﬁﬁl/sagﬁily

deper@derﬁmw@& egothe ﬁX@,Ctm%fh@f @@\mtftbs’[fﬁttﬂﬂ‘ué@”t ewhighi r ed

admlrﬁlg't@’?é’d)QHé iirfdli @AtfoRClow a9 WANEH thd édmﬁld?l“a%%ﬁ% Witected, the subject

cont e euti ca npos
invohGEIAT ek ch e BBk RLEA G 16 hvast ot bt erpratareuee and
experigrgreasiiteaphpsitiabor vetshindriiuaih ahasge. preferably of from

about 1 to about 100 ng, nost preferred of from about

1 to about 10 ng, are suitable for therapeutic

treatnents. The active ingredient may be adm ni stered

in one or several doses pPgAMPLESA satisfactory

result can, in certain instances, be obtained at a

dosage as lowas 0.1 5 g/kg i.v. and 1 g/kg p.o. The

Uﬂlﬁ@[n\)ehﬂ@)r‘i |qurth@ﬁII@§IWMtﬁfﬂ§f%rérﬁ:eﬁb Qﬁ@féﬂlleng examples which

are nj TEfengd fbe itpmanBLITIG ok chss T 18 T vegRg 3 gefmect

about 10 ng/kg/day i.v., and fromabout 1 g/kg to
/kg/day p.o. Methods of Therapy 10 In
Prep%%o(%{er TOBEt the invention provi des a nethod for the
t Abseaeiions ipvaviegtairosensgiveaiengentstarontesediaties wase performed
unde@mﬂbé@ﬁ dR6 |rﬁ’%nﬁ¥m®%§'§dl\@ht§fMé‘% ééfurﬂ%tﬁ% 'wa{%oL?é/ed as drying

i.ncl di sor or
agenidp e W%'ﬁuﬁ" quC@éjH@Fsﬁ% SP'UGM%W%VQ @\@po(gateﬁlmﬂ%w@@uced
pressoﬁwrotransmtter re-uptake in the central nervous
system and whi ch net hod
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conprises admnistering to such a living ani mal body,
i ncluding a human, in need 15 thereof an effective
anmount of a chem cal conpound of the invention. It is
at present contenpl at ed that sui t abl e dosage ranges
are 0.1 to 1000 mlligrans 6ally, 10-500 mi | ligrans
and especially 30-100 mlligranms daily,
Exanﬁﬁﬁéndent as usual upon the exact node of
adm ni stration, formin which admnistered, the

indi cation toward which the adm{istration is
ect the subject 20 in oN. & gody wei ght
E§’> éﬁgubj ect 1 nvol ved, an e{tﬁ’ preference

experience of the phy5| cian or ygteNnagfan in
charge. EXAVPLES 25 The invention i@ furthe
| ust.rat e erence to xanpl es,

endoenific 4eid Anetniidiaea ticydiaid 2 ngtaad eBfert oo to
Benzoylehlsdd@¢848B g, 16€0i mmait was added daring @0 mipr atpe8Coioya mixture of
tropmr@é(zggén gsq';cfrrﬁélé "RALLd e?ebzéb}t@&%&@?G??&%%@srgHo\f and THF (500
ml). Thietrtxger veasisi rm@ahmma%nak@mfgr 2 e dMetsr (s wiastagided

foIIoWé@I%WéﬁP'acﬁ%n%W figthyAaaBE (4 R SUB%mMBrdH%SHa‘é@Waé%shed

twice Mtg\éggtfgsr’ 12\1\?2?_2)9%\{] f@quavg; @9 raes?;{j%{c%bglf aﬁteraé%(g éaﬂégus sodium

chlorlge r(@@(bwdl) 8’-h®2%hbr ovadeovds AribHenid Bydfbclﬂsggac@ in ethanolo1 (170 ml,
enz or i e

3 M) i eief 3508 piipited i ogior eyt o8 S S8 i

diethytetbk)., Thepiras basenvtasr abtauneoXiydaddi6g aB axce69 Of aqndac)usaammonia

foIIow-Q(':’ ITF}X ég%ucrtlgh])twnh-r%?mm%% Stﬁﬁa?le)?atbra}%d%gfhgr é%ﬁ@?l Yield 66.8 g

(54 °°by extraction with diethylether (2 x 500 m). The
organi ¢ phase was washed twice with water (2 x 200
foll owed by a solution of saturated aqueous sodi um

h”Irl de (200 m). The etherplEase was dried and
rocRl or | ki d iA—et#anol ( ....@ M was.added.
T T ed hydrochl ori de ™y | t eed washed
with gliet A her. The free base was oa|n 0
addi ng an excess of aqueous amonia fofd owed b
tate and
e"d‘"?éﬁ%ﬁf:e ndwy\j?’ 81‘:?‘%‘%[58?1]% g’i%é&% 1110 G - 11110
2,2 2\Tr|d1tg)r(9ethylchIoroformate (75.0 mI 44 mmol) was added dropwise to a
mixture of endo-benzoic acid 8-methyl-8-aza-bicyclo[3.2.1]oct-3-yl ester (66.8 g, 272
mmol) and dry toluene (500 ml). The mixture was allowed to stir for 1 h at room
temperature, followed by 15 h at 100°C. Water (250 ml) was added followed by stirring
1h. The phases were separated and the organic phase was washed twice with water (2
x 200 ml). The mixture of the intermediate 3-benzoyloxy-8-aza-bicyclo[3.2.1]octane-8-
carboxylic acid trichloromethyl ester, was dried and evaporated. Acetic acid (350 ml)
was added followed by addition of zinc (53.4 g, 817 mmol) over 3 h time period. Water
(100 ml) was added, cooled by adding ice and made alkaline by adding concentrated
aqueous ammonia (ca: 400 ml) and the mixture was extracted with dichloromethane (2
X 300 ml). Yield 44.5 g (61%).
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endo- Benzoi c acid 8-aza-bicyclo[3.2.1]oct-3-yl ester
2,2,2-Trichl oroethyl chloroformate (75.0 m, 544 mmol)
was added dropwise to a mxture of endo-benzoic acid
8- net hyl - 8- aza- bi cycl o[ 3. 2. i]SOCt -3-yl ester (66.8 g,
272 20 mmol) and dry toluene®(500 m ). The m xture was
allowed to stir for 1 h at room temeeature, followed

15 hat 100C. Water (250 m) was/fadded foll owed by
iﬁ?“ 1 h. The phases were se

ani Was westes tw ce

. The e of the interned

ted and the
3- benzpylo 3 aza- bicyclo[3.2.1 ]octane
acid trichloronmethyl ester, was dried afd eva

endol§ BTG 438 RTa gRERle U baUTe BEAUH AP ester
Di-ter¢-boty! ﬁHCﬁrbmatacﬂa%& 9,d8S r@quwscdwﬂ rrngrlEeﬁaacnnlbrmé added to a
stlrre@hﬁﬂh'r Bf QMd@Q@hE‘&C%%Rf@%zé%@%lo[@@?}b‘éﬁsy@fér%ﬂ S, 166.4

400 mi m xt ure vvas r
mmoly; tagihy ?Hﬁﬁé’f @.066xmmm)) ap ﬁ"?@ﬁ@ mA. %”'@Q(Qsi hogt rogs
tempé¥atXee, fbllowbd]oylstﬁ)rlﬁb for 1 h. Water 1 )was added and the mixture was

extra:?tggtvgﬁ*b Phé/geﬁ x%% g&génlg 'lfrﬁeﬁ d @@teéphase was washed twice

with vizatet € x 200tnyl) - dlierhahod raapora8al. ¥igld 6088 gnitbDys)sol ved i n
THE (100 m) was added to a stirred m xture of
gggbenzm c acid 8-aza-bicyclo[3.2.1]oct-3-yl ester
166.4 5 mmol ), triethylamne (67nB@g 666
Lol ) and THE (250 ml) during 0.5 In at rfpom
nerature, followed by stirring for 1

'@ added he m xture_wag extract

di et hyl/e ‘\ 7 x 300 m). The collec
was wa&shed ¥wce wth water (2 x 200 m), dried and
evaporated. Yield 60.1 g (100% . NBOC NBOC gyp 10 O
endo- 3- Hydr oxy- 8-aza-bicyclo[3.2.1

endo}&thhexy%-BGﬁd@chl o3 Ibdtané-ﬂedanﬁowa%rcm terphutytester

A mixf%rgt dé? g%g%b{%y 8 %Czlgétﬂg)zérl B“"%?fﬂ%@’b -8-gar %)%'“6 agld tert-butyl

ester 185 0rgydI6p, mpod)apsiassiuny Hydscxitte (1112 2 1@91r9m0‘r)mrhd ethahol (99%,
400 rﬁ%%@@tm@%grcﬁ’ 3 d]a% é@@o%)te%%rétb Id. "Rt Ql m%&ﬁ%%t@%gs

enpe i um benzoate was se Yy
separpiad by filGHORRNCH e flﬂtratewaa%ewwr@wp@a%tml@ther (200 ml) was added

and réinglriyd pbi2ekiuh?B8Eensddte Wass Sisie éte filtrlefieh BhBdhe filtrate was

evapRlF T RIBELEHag i GueT Wb é%’ﬁ’mﬁwi@@b' 9 (L8 1395

140.88Ct h petroleum Yield 30.0 g (80% . M 139.5- 140.8C.

NBOC NBOC
-IIIIOH —_— O

0
O

exo-7-(8-tert-Butoxycarbonyl-8-aza-bicyclo[3.2.1]oct-3-yloxy)-chromen-2-one
Triphenylphosphine (7.5 g, 28.6 mmol) was solved in dioxane (70 ml) and cooled to
8°C. Diethylazodicarboxylate (5.0 g, 28.6 mmol) was added to the mixture below 15°C,
followed by stirring for 15 minutes. endo-3-Hydroxy-8-aza-bicyclo[3.2.1] octane-8-
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20 NBOC NBOC OH O O

exo-7-(8-tert-But oxycarbonyl - 8-aza-bicyclo[3.2.1

] oct - 3-yl oxy) - chronmen- 2-one Tri phenyl phosphine (7.5

g, 28.6 mvl) was sol ved in_ dioxane (70 m) and cool ed

to 8C. Diethyl azodi car boxyl1 te (5.0 g, 28.6 mmvl) was
carbogyllq. @quge%t(hpl%t)ﬁ_ é};ﬁur[{gtoggl é)éNolrr?r%ol ZaSnJ'?lhyg}A&?/cga/marine (4.3 9,264
mmo e nee-adiddrido aky niixiaze- The orhpdratite Thisedidareto&nléxothermic

reactlgﬁ dPSéﬁé}%@&%W@glﬁﬁl@Wegggzsﬁréc?rsff)eé g& Zo&wﬁ%n%%ég@;gw er (200 ml)

was addlediiellowed by extrabigon with eliethylethard2 set0@ o). ifdeanixture was dried
and e@é?&r%géc? C?hroh?ﬁ&n#u‘ag rr% O-HhCSHéH éél%f’n Eﬂ@ﬁlﬁ)ﬁ)‘%ﬂng eté’nd;B% methanol

as solv@abd haEReIOBICt NS Sevee i diethiethet RACThand washed with
aqued®sddilim HytRoxHE (8 X208, 0 MEAT ke BRSHLRY ARrdeRband evaporated.

aphy on silica gel wi t h  di chl or onet hane an
Y'e'dg}iﬂ?ﬁ% as solvent. The crude product was sol ved
in diethylether (200 mM) and washed with aqueous

oxo SR Bt yhcalilasdadbio g e oy

bromg- @H%ﬂ@n-@ohertbut oxycar bonyl - 8-aza-bi cycl 0[3.2. 1

Bromin‘écﬁ 3B il )ﬁ?]mt%b &%H fH@'Pm?ettu?é‘%f BLOTL @etek b >8xycarbonyl-
8- azaébggyéol’(?:gzt[lrgﬁtlt;’:b\\(li’aw el@l@ﬁo Sné"(%‘ 8ug5 o1 O mmol), acetic acid (150

ml) afd 8adiubi syethe] 65 291680t ma"rcM Mhe) miskurenis Srireee fdr B0Bmeh at room-

t {
rempgrgtgegMiagg: (80T dtradicd e ar el
with vedter ()mnn])5m@haprmle(5mmlaeanﬂ\&teihylem (B0 )minaselddedy (76196).

precipitation was filtered and washed wth water (10

m), methanol (5 m) and diethylether (20 m). Yield
MethgdA g (79% . Method A exa7-[(1

exo-ﬁ(?@@’éﬂ&-@&%@r -Bicy¢d[8(B1fbct- 3-y|)oxy] -3-furan-2- (yl -chromen-2-one

}{% f dr an- 2-yl - chronmen-"2- one

hydr PB‘EH‘Y‘B iSM%¢cid salt A mixture of exo7[(| S, 35,5

A mixR)re(d-dxer 1-f(h 8t 3 B B Baastbutergzartu nyl-8lafadbizy dib[3ce 4 foct-3-

oxf 3 G0 e 2 B0 go 2y ). SipifooBRdls gpo 0. 8.0
mmolggrdiassite qarbasatg, (165 @ t&Immol), P2dimethesesharmen 0 and
waterr(H?) rﬁl')‘glas"!%r%rd éri'd)ggﬂf% ﬁntﬁtdr (?rgﬂ)rairﬂ)dmg? f%%@%l% 94 mg, 0.1

cIe

mmolhaga me(PBAg)y 4112 19, B rmm 3ddggk (olaned bystraneat gflux for 2

h. Th& ikturé W aatallodeduy doer tcfrodﬁn tél—rﬁﬁeﬂ@tu‘rbumté@@@l}n" oMgsladded and
nper.at ur e

the pigaiparae il eRs iSRG A e glahe kobd Bl Myl Siat ﬂﬂgﬂqﬁ in acetic

acid (R0enlis ol Mpwasdtigdifog@n. Theonixtlee iwasamete alkainedy adding
aque(gqlﬁ(ar}mnw@ém%ﬂﬁ éororu%gp e%rpll%t@d d—m%rﬁgtéérlé ﬂy\% |r@ad8el with
dichloromethane, 10% methanol and 1% aqueous ammonia as solvent gave the pure
free base. The compound was converted to the corresponding salt by stirring in
hydrogen chloride in acetic acid (5 ml, 1 M). Yield 150 mg (12%). LC-ESI-HRMS of
[M+H]+ shows 338.1389 Da. Calc. 338.139234 Da, dev. -1 ppm.

exo-7-[(1S,3S,5R)-(8-Aza-bicyclo[3.2.1]oct-3-yl)oxy]-3-furan-3-yl-chromen-2-one
hydrochloric acid salt

Was prepared according to method A from exo-7-[(1S,3S,5R)-(8-tert-butoxycarbonyl-8-
aza-bicyclo[3.2.1]oct-3-yl)oxy]-3-bromo-chromen-2-one and 3-furanboronic acid. LC-
ESI-HRMS of [M+H]+ shows 338.1406 Da. Calc. 338.139234 Da, dev. 4 ppm.
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aqueous anmoni a. The product precipitated.

Chr omat ography on silica gel with 30 dichl oronet hane,

10% met hanol and 1% aqueous ammoni a as sol vent gave

the pure free base. The conpound was converted to the

corresponding salt by stirri'nhg in hydrogen chloride

in acetic acid (5 mM, 1 M. Yield 150 ng (12%9%.

LC- ESI - HRVMS of [ M+H] + shows 338. 1389 Da. Calc.
exo-73[i(8S;13515B%(Mzadbicgcldw;?gm]oc%—lB-)[(I%O)éy]-:]B-benzgfurla)n-2-y]l-cgromen-

e - . - (:8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) oxy] - 3-
2-on(? ﬁ?ﬁh‘;éh]'glr'g%??@#?ﬁ 2-one hydrochloric acid salt Ws
Was prie@paectdccan'dkmgdbngellhodrﬁefrbtmem -7e[615,3S,5R)-(8- tert-butoxycarbonyl-8-
aza- b TOES %:g-yg&)j]@bl; rﬁ?%%?a%ﬁ@ﬁﬁb“zﬁbenzofurfnboronlc acid.

LC- E%thRW@JH\/imb'ﬂbﬁh@Wa@ﬁa DEs@ IORRES dPAPRA-ILHar deoths? PPM.
338. 1406 Da. Calc. 338. 139234 Da, dev. 4 ppm 17
Test E%Qmﬁé(l S, 3S,5R) - (8-Aza-bicyclo[3.2.1
. Jﬂ/ -3-yl) oxiy - 3- benzof uran- 2-yl -chronen- 2-one
In vitiQ inhiRIHOBACIVRYi d salt Was prepared according to
WAtrhlmﬁbe‘kdf bOmpounds were tested for their ability to inhibit the reuptake of the

monoZSfing nkl Sty BAS A6 300 e TS aarseraspaine (&
HT) maWeﬂatbmeS asaigsoribed i W@@?H A461ESI - HRVS of [ MkH] +

SRS Pl e TR AR o Sl o e Pl aubstance
wthMﬂh@ﬂﬁﬁb@ﬁagC%bmr&obﬁ*M *HHEAr oath-dr iy by Q%ahi b| t

”I"Sstrr%tmfsadffﬂal%d"o'?etest %ﬂté@c@rﬁﬁb@ﬁdsaﬁﬁﬁbtﬂr@éét invention
nor adr enal ine (NA) and serotonine (5-
appeq.q—lorg)o

”ﬂH”es 9 t%@'@mss as described in WD 97/16451. The
test values are given as 1C50 (the concentration (pM
Tabl i the test substance which inhibits the specific
%1 ndi ng of 3H DA, 3H NA, or 3H5-HT by 50%. 15 Test
results obtained by testing sel ected conpounds of the

present _i nvent i on appear fro bel ov bI e:  Tab
1 Test EJS CRIRROYIT. upt ake ER%U “HREKRA %t‘é@(t@k |dg8-uptake
|v||c50(k|vp ICBO(kI\/p 1st Compound, pfmiet holdlséxuM) 1Cso(UM)
L EX0- -1 (1 3S, 5R-(8—Aza-bityctof 3. 2. T 0- 007760324
1 @om@gnd@(f{\d@‘boqj X -3 furan-2 | -chronerf- 2-one 2'd
Wi@?ﬂlcﬁclo@ﬁ@ﬂ [(1 0.0077 0.034 0.0043
% Aé L" clo 11- 0.010 0.[0099 0.00048
OCt' cX - -fH(ﬁn- '.Yflnq 5{%“ oln:en 2- gne Yd Conpoun of
Y ofeMethbd A1 S, 38 5R) -|( 8- Aza-bicycl 0[3.2.1 || -
exo%-?@%’,sé’;sﬁ(i-(Q:/&Sz‘é-bicyclo[s.z.1]- 0.010 0.0099 | 0.00048
oct-3-yl)oxy]-3-furan-3-yl-chromen-2-one
3 Compound of Method A:
exo-7-[(1S,3S,5R)-(8-Aza-bicyclo[3.2.1]- 0.0091 0.70 0.84
oct-3-yl)oxy]-3-benzofuran-2-yl-chromen-
2-one
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oct - 3-yl ) oxy] - 3-benzofu ran-2-yl-ch ro nmen 2-one 18
CLAIMS 1. A conpound of Formula |I: R---N O Q (I) any
of its stereoisoners or any mxture of its

stereoi soners, or a pharmadéutically acceptable salt
t hereof, wherein 10 Q represents a chronen-2-one-yl
group; which chronen-2-one-yl group is substituted

CLAMSh one heteroaryl group; which heteroaryl group is

1.

opti onal Iy substituted with one or nore substituents

?&Rspgﬁ(ﬁ) pfothm gted fromthe group consisting of:

uoromne hyI trifluoronethoxy, cyano, am no,

nitro, hydroxy, alkoxy cycl oal koxy, met hyl enedi oxy,
et hyl enedi oxy al kyl , cycl oal kyl al kyl ,
al kenyl and al kynyl ; 2 whi ch\ chr omen- 2- one-yl group
is optionally fuysthex subgtituted whth one 15 or nore
substituents i ndepend %
consi sting of: hal o, 'r'fluo onethyl(]
trifluoronmethoxy, cyano;—amitio, nitro, Rydroxy,

al koxy cl oal koxy, al k cycl,oal k
ﬁ/”é’l éqskij%‘/@oﬁﬂmerﬁlq{@ﬁy Irx'éH‘He 0§|'t§f,§?/%0|3ﬁf1$r§pr esents
toy cr ploggrmameuticddiy acc2Ptakivé shit dhdngbf,i s opti onal |y
%M%ﬁ jtuted with one or nore substituents

in

ependently sel ected fromthe group consisting of:
Karepresents| ajehromarngionetyligrowRir omet hoxy, cyano, ami no,

ni tr Qypj @@ﬁ%@n ZQ@WQroGF% Qt%éiﬁ@fﬁéd vﬁﬂ’k?ﬁhe heteroaryl group;

cycl oa cycl oal n
Tﬁe chenmvi % égr@ppdﬁglpﬁpqall |I egpﬁ% gneormore

repr esegts%llbbmdéﬁ@eiﬁd@mer&léﬂtﬂy .sebéctdd frBWt@?ﬂSUp&ionsmtmg of:
conmpound ¢
Subat tut ea Nl HufEraRis Al Ot BB “SRh8. Bming. e

conpound of hydyoxynalkoky,adyaiaekdxy3 mathgesediogy, ethylenedioxy alkyl,

repr es :[‘;f %gélo(a%’( c28|85|k¥/| W?Sélkéwﬁl”ag]d alkynyl;
and WhICh chromen-2-one-yl group is optlonally further substituted with one
or more substituents independently selected from the group consisting of:
halo, trifluoromethyl, trifluoromethoxy, cyano, amino, nitro, hydroxy,
alkoxy, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and
alkynyl;
R’ represents hydrogen or alkyl;
which alkyl is optionally substituted with one or more substituents
independently selected from the group consisting of:
halo, trifluoromethyl, trifluoromethoxy, cyano, amino, nitro, hydroxy,
alkoxy, cycloalkoxy, alkyl, cycloalkyl, cycloalkylalkyl, alkenyl and

alkynyl.

The chemical compound of claim 1, wherein
R' represents hydrogen or alkyl.

The chemical compound claims 1 or 2, wherein
Q represents a substituted chromen-2-one-7-yl group.

The chemical compound of any one of claims 1-3, wherein
Q represents a 3-(optionally substituted heteroaryl)-chromen-2-one-yl group.
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10.

5. The chem cal conpound of any one of clains 1-4,
wherein Q represents chronen-2-one-7-yl substituted
with a furanyl or a benzofuranyl group. 5 6. The
chem cal conpound of claim3g which is exo-7-[(1
S 3S,5R) - (8-Aza-bicyclo[3.2.1

ct: 3- 3 f.ur 7-[(1
R Rl L e R
@I repheseminel-oora-2-anes?-§ [s(lllstltuted W|th a furanyl or a benzofuranyl
@‘oﬁ , 5R) - (8- Aza- bi cycl o[ 3. 2. 1] oct - 3-yl ) oxy] - 3- benzof ur

-yl -chronen- 2-one; 10 or a pharmaceutically
acceptable salt thereof. 7. A pharnmaceuti cal

?HH%éhhéé]rbon?wmfd éﬂdlﬁnﬁﬂﬂﬁrc%ﬂ@m ically effective

P 1ol 15 3 SRHET Bearbiaikjo i &t G ooy B3 iran 2.y Efnen-2-one

eke17elpl S BB R )-(8+Aza-hibydl o3 dldct-3HY | Yoxs: 8 dptanbl-gl-sladomen-2-one;

tﬁ?@ir n@i%&%ogﬁ F@Aégcgeg(@%h?’]éék%?%bﬂ%&gl(% b&né%{ur%r}-z-yl-chromen-

@idneent . 8. Use of the chem cal conpound of any one of
*Q'dﬁrﬂwa@eu@é&flg(gccbbﬁab?é CLEiSHRPErS  or any m xture

stereol somers, or a pharmaceutically acceptabl e
salt thereof, for the manufacture of a medi canent. 20

%\f géfgwﬁé%ﬁtlgééla?{n%d&tldrﬁ (ﬁn%r[ﬁn?g aftllﬂérabbﬁt@mlvlé?%@tlvé @amount of a
ar naceuti.ca
SRR e O LA Co Ao 8 SIETPROBIerS O ahg auture of ts
ﬁter@o@bﬁrﬂﬁfr wpharman'ett_k:aw aoteptabiersait thefent, tagethgr avith at
unan iC ease I : -
R S g URED Froshb RIS Shul: AR Hhikdnt
neurotransmtter re-uptake in the central nervous

s%tcﬂ‘rfh l:ﬁl mi }:%er ?rg)r Conﬁrﬂﬂor‘i@o%l@inﬁ% 9d6 ‘ém?ro?'ltg stdrRoisomers

sease I'on 1S nood
@6 8Ny SRiKBIe Ofity SterapisealRTesen @ RhapeasaldicabnaceEriablg splt

tRer@df Tor HaI RANUBRRIrE % laRebicafiater . dysthymi c
di sorder, bipolar disorder, bipolar | disorder, 30

bi pol ar I | disorder, cycl ot hym ¢ di sorder, nood
dT I’&Qﬂséeaccﬁdimmgdo xlgangrfat theedianafactarerafia plarmaceutical

BB S e o B e RIBHRIF Y yiation ot a
mhaaasecbrsaodlserdermm corujl’mn aka mammalitincladiog gphapea, which
Q)ﬁ’s;% dH%?F or¥dnlditRe% ?Q \ve ﬁ‘ﬁﬂhﬁﬂEﬁ%ﬁnM\héé}ﬁiﬁe

pani ¢ di sor &anlc attac menor
M.rfztra@mlﬂﬁﬁmptad@sm ﬂa@ peﬂ alyerveys systems
hyperactivity disorder, obesity, anxiety, generalized

R a0 G P e B e amngion s mood
Qﬁﬁbrﬂer dj@lpmstsma aVgibal depressidn segsressibowetendyrydo eain, major
OB QTR R oA SRR ARG, PG orer
Hipdlaall dispedert, C&GlmlhaﬂrmcdilwdaemO@bdlSOfdQIlﬂmttD@ generesmedical

?c%ndltnon, substance-induced mood disorder, pseudodementia, Ganser's
syndrome, obsessive compulsive disorder, panic disorder, panic disorder without
agoraphobia, panic disorder with agoraphobia, agoraphobia without history of
panic disorder, panic attack, memory deficits, memory loss, attention deficit
hyperactivity disorder, obesity, anxiety, generalized anxiety disorder, eating
disorder, Parkinson’s disease, parkinsonism, dementia, dementia of ageing,
senile dementia, Alzheimer's disease, Down’s syndrome, acquired
immunodeficiency syndrome dementia complex, memory dysfunction in ageing,
specific phobia, social phobia, social anxiety disorder, post-traumatic stress
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11.

12.

di sorder, acute stress disorder, chronic stress

di sorder, drug addiction, drug abuse, drug abuse
liability, cocaine abuse, nicotine abuse, tobacco
abuse, al cohol addiction, apcoholism kleptonmania,
wi t hdrawal synptons caused by termnation of use of

r%%‘é%u?éjg’ﬁ‘ ﬁ&l@ﬁrdﬁaéﬁ}anf&@t%b%%@r drH{g'a@@?@ibﬂr ¥rug

abet1 ¢ neur opat al n

rﬁbg‘ISQI d@%@buse liakiliy, wayweabus@aag@ﬁee wgntq?acco abuse,

ta‘?‘(‘,‘b‘Hcﬂ’ AdHMEB8N h&l@éﬁ@lﬁ@n l@@ﬂ)tﬁﬁ%ﬁi@%ﬂ(ﬁéwwt éﬁnpttorr]ns caused by
ost.eoar t hr

otiRalon A 4t oF PORIETVE ks ChtN. HalF cLPoNE R, Tidrhfatory pain,
Irrdutrd)@élhﬁz rainediapeiicneiropattid bainh eviglairsy pding bension-type

oSt 0
PR, BB, B8 02 el SRR BAR GBrpgion,
dlbﬂ@@l&’iﬁ'@lman’rwwat bsteoasthmitis, Weeuroaloid arthritis, d}a%cpqmm ggncer pain,

p{glté’t?@] Hﬁ@veﬁ@%ﬂ{ it tae bo\?\féms@rlldrBI'SHel1 0f uaF)éth@b rﬁé"M ost-

ulima pr erren
gnaﬁtﬁﬁmmaalnogwﬁ@m SPHIRS) Best-Strakepain: do- l,slﬁagéd neuropathy,

%Mé‘@étf&%ur’@@ﬁihyt %?MFBiHe‘flcaWﬁﬁﬁrﬂamed(ﬁﬁ‘ iQtrigefriialgittiralgia,
drome, sisten

t t.at
A A DY TG BRI, FREGIAT HERGRAID YN fon BRI PRSI syndrome,
mmﬁ”wual erﬂ@mdeﬂ,fﬁat&&mal plysef syrwdroome, post- -traumatic

S 8&#0%?&1’@@{;{&? Qyn @R 'de?s.gleem { L6detalive Stater rllr‘?ary

symintmmcepeitremlncomlmm'lqmuegﬁelmonhh%nﬂed @pctuﬁaah Iﬂ@ontmence
dée?&%ﬂa\zs?fun@ﬁm ??Féﬁaﬂfré‘é‘?%ﬁrlatﬁine%%cqﬂéeffﬁﬁﬂﬁl erectile dysfunctlon

ervasi devél opnent al "di sorders, autis
oprgmaiwie ferpale %g%ﬁ@dreéH?SS legiSvAREYRE, RETQ @Bg&wg%mem
ddlhggr:d@g:esatlr@adlﬁd)m@'di?bé)héh'teﬂii)lsa”@le@b cﬁéid)r‘dbﬁs pervasive
ri choti ni a
e Gamene! dissrds: Qs AP R ARRREy Bef e Gadss, childhood
Sd|sml@£grambldtsdrdau lemneihg diisehiities Ariotarsskilts diaoMeus anttsm,
gq@ﬁ@gj&aﬁ %Dﬁ% Bfepg&,arﬁo% s?rl%g%?fe@resbs‘?cgéé ﬂ%ﬁ@ﬂé&d brain
pdamage r gkakedindabed nelemnal dgmage, ﬁllte@rqﬁ)wwwttgﬁyh&ﬂaée
Otﬁnrﬁ’!u@' fie d?so@der%nﬁoﬁ dyérﬁo?tﬁa@@bﬁﬁi@répbﬁsnﬂmél defidnt @isorder or

ts stereo arnmaceutical |y
a@%ﬁ%ﬁéj@%ﬂ'm'eﬁwereof for use as a nedicanment. 12.
A conpound of any one of clai rrs 1-6, any of its

R o ¥ S, Sy of B BB RIS 8 MR e o
i its steeeoisomatsymnts pharmeaseuticallyaccaptable atlt dmerebf,dor use as a
AR hunan, whi ch di sease.  disorder or
condition is responsive to inhibition of nonoam ne
nR%o%fé&Q@‘%ﬁérﬁfoﬁ@oP&éW1 1) ahD®f A8 Rt @biddAer8 Wt any mixture of
its stereoisomers, or a pharmaceutically acceptable salt thereof, for use in the
treatment, prevention or alleviation of a disease or a disorder or a condition of a
mammal, including a human, which disease, disorder or condition is responsive
to inhibition of monoamine neurotransmitter re-uptake in the central nervous
system.



