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ENENTI OVERS OF 3- HETEROARYL- 8H AZABI CYCL(Q(3.2.1

) OCT- 2- ENE AND THEI R USE AS MONOAM NE NEUROTRANSM TTER
WOREBGHITHEKE | NHI Bl TORS TECHNI CAL FI ELD Thi s i nvREIt/EPI905/056801

rel ates to novel enantionmers useful as npnoani ne

neurotransmitter re-uptake i‘hhibitors. In other

gﬁﬁ?\ﬁ‘lé | ORVERETRR ﬂ?tl%ﬁ AEABR?Y(*:' 6(?5156@% ENE
AP IR e Al TTRRREHETAKE
of the invention. BACK V\D 02/ 30405
(NeuroSearch A/'S) descri bes a group of

8- azabi cycl o[ 3. 2. 1] ocTECHNIGALJEIELAt | ves havi ng t he
dual activity of a nicotinic reuptake inhibitor and a

nonoani ne agonl st or ant agonl st or a npbnoani ne
r €histinkantion meletesdo .nogakengntiomers vagiuLagimonpanlingsrelrotransmitter

- te
e UP%&@:I%M?@ enzot hi enyl )-8/ -/-8-azabi cycl o[ 3. 2. 1] -
otheg ﬁép‘%‘%rﬂ?ﬁ)u}’{@" Aujl re|a1i?§ttﬁdae yse@éé@e%yommum%@ a

methé@®fordhérpyeirriio! grirmagkiical ddAipdsriondtomstisihg the compounds of
act Lvity, the enantioners of

the in¥eafionyi cycl o[ 3. 2. 1] oct - 2- ene derivatives, such as
() 3- (2- benzot hi enyl ) - 8H 8-

azabi cycl o[ 3. 2. 1] oct @RGR@@RW Alﬁ-l-l nteresting
phar macol ogi cal profile as nonoam ne reuptake

inhibitors, in particular as regards the |evel of

apid ‘0273041’15 68K8rcAf ALY @legﬁﬂﬂﬂ‘b Bfoup of 8-azabicyclo[3.2.1]oct-2-
eurotransmtters ser ot oni

ene aeHve Ving the,gea| aé‘é'V'ttheP? é‘!qoé'"tﬁ fetuﬁtark?éﬂatb&ﬁr and a
monoafiné abenrsebsaﬁtagbmsﬂor adhenearnine readtakedanibitér. One of the

compgftfe BIEIRElY 1 racs Mg TR sedpyme i P b EethiciRars 2.1
oct-2-®unedcdnsmehndrﬂm m:ethedéllp‘am Wjanti omers rather than
{ﬁ\ﬂf f? gé\k'/ scoyéréd { &l ﬁwér?hé\ﬂﬁ@ g d&[lal %Eﬁ\(@)l’ Rk BASntiomers

of 8-azahisyalal 2 dastdieng h%nua@véﬁ? SHER 28 (A Bi(3rhanzothipay Iy 8H-6-
azablbﬁﬁo&ti‘q ?ng?é“é Q#Iﬁ%?v %‘?]tn G{tﬂﬁre'sﬂné %hrrﬂﬁ@olbglcél Wl@éﬂi flonoamine
reupt3f Inikifeee GO pATIHEAS e o s sl ar Y pBeibtaks of the

monoandiné ineproteansamitersstzotumih, Wopaetine antioToradreaalneéguch as the

ratio GHERseRAA RUBRKENRENT I Sl SRR LR Rufake

activilgc THE INVENTION In its first aspect, the invention

PEAMhEER iER&Na8SiHAHIET &hd SMBHREs RUbji® to regulatory demands, to
undertake drug development on specific enantiomers rather than racemic drugs. This
rationale is based on the findings that often the desired characteristics of chiral
compounds reside with one of its enantiomers, while the other enantiomer might in fact
add to a potential toxicological effect of the drug.

Also, in order to allow thorough investigation of each enantiomer, enantiopure

compounds and processes for obtaining enantiopure such compounds of chiral
compounds are of significant importance for drug development.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides an enantiopure compound of the
Formula |
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Formul a lor a pharmaceutically acceptable salt
t hereof; wherein R and Q are as defined below. Inits
w@ewometoaspect, the invention provides an enankCTPPR2085/056801
compound of
3- (2-benzot hi enyl )-8/ -/ - 8- az&bi cycl o[ 3. 2. 1] oct - 2- ene;
maceutically acceptable salt thereof. In its
ect, the invention provides a pharnmaceuti cal
rising a therapeutically effective
s cogggund of the invention, or a
ically acceptable salt thereof, together
i east ongl)pharmaceutically acceptable carrier,
ora p‘??é?rhg LTt ca‘ﬂ? a‘ébé;‘)’t%‘atehséI{n’cshgr((%(?{rr gﬂ?f)elﬁﬁo&‘gf Q.dr eas defined below.
i h\ﬂé&]sem agpegt,gharimvandion pravidgs a@c@wﬁlopures@mmpound of
3-(2-BeHeofiénylf- 8H—8-ﬁ§aﬁ‘€9¢l&ﬁ'ﬁi Yt ede; e PRAPIEdetAtally acceptable
sition for the treatnent, prevention or
Sa'“"!ﬂrgg iation of a disease or a disorder or a condition

ofn its thivanadpect, thé isliendion provides anfha‘ri‘Maéeaﬁ@ @omposmon
i tion

compfisi8 i HesSWeufitAT &iTeRie BRBPOR? KimbByhE Rk et lbafibn, ora
pharmacaudicallys asteptablersalt therdadf, tbgethies wﬂmtdeast arieepharmaceutically
acceﬁtQBl%ertrﬁé‘r 'é%iﬁhﬁ? o?ﬂllg'i‘xleﬁ‘f‘at hod for treatnent,

on of a disease or a disorder
olrn a furtheriaspest, dhe nvention @r@ﬁd%theo@%g/of 2 gempgiAg of the

inventiofESHa Eﬁéﬁﬁhﬁtﬁl@éﬁ&ﬁéccéﬁtélﬁé%%lt%ew ot tHmahufacture of a

ve to r.es 0 h|b|t|on of
pharssReaL eSSyt P b sk tehl Brivartin ot alRUATA S 2 dissase or
a disardet ena cohditibn rmbhndrrmmncﬂﬂﬁng hehumap which disease, disorder or

concifidf)lsabeho Rl 14 it Pr otepRifE pEBtoibitigfnlpr ASGBtake inthe

centralmepwousisystemhe i nvention, or a phar rraceutl cally
afrf§ eh@ﬁl rﬁme?"i‘z{sbg&’p M f?rfvenfi%rtﬂ ?éla%@ 6 ﬁleﬂ'foc{(fb‘? tregtment

i nventi on arent per son
preventian g alleyigtion ﬁ%aiddﬁqaéﬁ/l HA @'é?&qré’cﬂ aeonitiqsy ofo liing animal

body, qnamaingSa hﬁﬁ’éﬁl Whiehldiséider dibedde diEordiirNE! r@B’ponswe to

respoR TP b P T RS Sa bR e F ol aF B hip ke g centra
nervoks rsystem,| wiich angthad reogrises dhé ﬁtemcfeqdralnilsiemg to such a living

ammél%‘?fd&% neﬁﬁﬁﬁ%ﬁg Etﬁ&%g%?ﬁ%ﬁ S’eé@ﬁ %mééfné?)lf %&oﬁ%m of the
Invenﬁqmmra pbaﬂr@acewépéha@ﬂntgble@aadhe@d romthe group
C@Iﬂﬁrsdti s Qf theA\ventidr wil b@éﬁﬁﬁ?{eﬁb’b the person sk skilled in the art from

onet ox‘{lg cyano, droxy, am no,
the folipwipg Petailee | dosc 3’39 %’SﬁmmG?cl oal kyl ,
cycl oal kyl al kyl , alkenyl and al kynyl ; and

DETAILED DISCLOSURE OF THE INVENTION

Enantiopure compounds
In its first aspect, the invention provides an enantiopure compound of the Formula |

R—N Q

0]
or a pharmaceutically acceptable salt thereof;
wherein
R represents hydrogen or alkyl;



Q represents a heteroaryl group; which heteroaryl
group is optionally substituted with one or nore
WG asho408ent s | ndependent|ly sel ected from t he BEDEP2005/056801
consi sting of: halo, trifluoronethyl,
trifluoronethoxy, cyano, nit3o, hydroxy, alkoxy,
cl oal koxy,  al koxyal k cycl oal koxyal kyl , al ky

BHEAKNJR OPUGERI BRI RY W anesehFiOre PUBSHjbent idependently
sélgc@HNFerthé’Prod%érfs@ g of: Whﬁfel n R and IRk I
i nde C er _are 0 a . In
one. BfBotTermRS} ahuSbmelon cuddn hdraf mine o, alkoxy
speccyadloahqud|alie/htcyclﬁailq¢,r@&maﬂejlailk¥(lr Ie@enyl e?]nd alkynyl; and
R represents a ch a
Qrepfré’%%r{??% rfé@ lr)éq?g&ép enbogl ment, Q regres:ﬁt S )
Wbtqmerqarﬂlgfeupumoetnprtaélmmubatlwt@d wnth 1PNg Qrnete substituents
@h&@ﬁﬁ sé%a&t%@rffo‘-‘rﬁ%éghﬁjy | of: Such as
enbo

2- benzot Ien

resents
benzbelR; HWF"’%’UB@WI tt@fﬂlgaomemp%puanemﬁogsv
f7 I ;Jlocybloéngo@ myalkyeraﬂyeldameayalkﬂ aryl, eyelotaﬁ(yl cycIoaIkyIaIkyI
uor - be j
7~ cnfBpBU BB MR LRSIV R for AR GQIR
enbodi newherdim&’ pndﬂhmdepemmmmﬁ each\othiersararhydrogen or alkyl.
enant i opure conpound of

o G PR R ke s caf ERRbEY B Ao fo Al gfFbiment, R
represents Ihyfitogdmne in arffbdbémembodintentpRaeprasents/alkyl, such as methyl.
L( Ibgg Bg\%@;}ﬁ% ¢ aﬁﬁg‘?@%ﬁg F;gtugﬁa@l éJbsft ELH.Q& BeReShRNny.
tie Renzethienyl, esygh @%%rbea{cah@nyl
Ina fd&ﬁ&{erﬂb@diment Q represents benzothlen | substituted with halo, such as
chlorchgs uc?ro noé glpggﬁ/all em%ogemerYt Q re%%gsen‘ig 9' fPJoro% nLofB]thlop%en-Z-yl

or 7-chidra-benzofthieptemi-24y].t hi ophen- 2-yl ) - 8- et hyl - 8- aza- bi c

15 hi o s o R4 ALY A0
of 3-(2themzotiienydhBotirazapicycie[3 21l laet-2cene;s enanti opure
ora dﬁé}macé@tlééﬂyé%gbl%md dalBiePagrzabi cycl of 3. 2.

2-ene; or a pharmaceutically acceptable salt
thereof In a further enbodi nent, the chemn cal
cb’t@§UhféllrtBﬁr ?W@Od'ﬁ’\')@ﬁ’tth@ Present ﬂh’ﬁﬂt'@fp gravides an enantiopure

compbuhd%f (3 7o 10RIN2 B thi t- Ai8-a74bidyd {o@% I2 1]oct|-t-ene

3(7- petzﬁnzoftﬁtmowhm-ﬁ-evﬂr-&a tiq#agai‘q[%y% Rockhsntal

3-(2-mrpthieny|p8-rhéihyl-8sazabloyolo[3. 2eljactt2-eney e Lol 3

o174 ool MR TR S B

or a phprmaceitinall agtepiablersalbiheyediof 3. 2. 1] oct - 2- ene;
enant i opure

( g?q%mﬁ fu rgwr%fn‘?o&ﬁ%m thé RheRiE cdmpolinddtife HvakabAlS
enantiopure (+)-3-(2- benzothlenyl) 8 H-8-azabicyclo[3.2.1]oct-2-ene;
or a pharmaceutically acceptable salt thereof.

In a further embodiment, the chemical compound of the invention is
enantiopure (-)-3-(2-benzothienyl)-8 H-8-azabicyclo[3.2.1]oct-2-ene;
or a pharmaceutically acceptable salt thereof.

In a further embodiment, the chemical compound of the invention is
enantiopure (+)-3-(7-fluoro-benzo[b]thiophen-2-yl)-8-aza-bicyclo[3.2.1]oct-2-ene;
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enanti opure
(-)-3-(2-benzot hi enyl) - 8-net hyl - 8-azabi cycl o[ 3. 2. 1] oct
WO 200eMet03enant i opur e PCT/EP2005/056801

(+)-3-(2-benzot hi enyl ) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct

-2-ene; enantiopure 4

(+)- 7-f1 uor o- benzo[ b].t hi ophen )-.8-ne | - 8-aza-
enantigruye |(t()f33 72flq?r&be@o[éjﬂgopmgtylb§ng brcyclo[3 1]oct-2-ene;
enanﬁoﬁur&(()-?&- {#-eMbro-benRzélb iﬁhro hen-2-y| 8-aza bic cIo[3 2.1]oct-2-ene;

enan(ipute {5 arzaibibnyehine it apabini oL iR
enanﬂkrgureQﬂ’j@Br(atbemotrﬁenyApBaneﬂ'npr-a-azbbtclyelo{ﬁmd(]bmeae;as

enanﬁjc?p":u% rg-p)eg rﬁl?f?%?o bén%@?fth?ﬁ\ -égylt)-g-r?re% t-ﬁ%ﬁﬁcﬁ&gt}%iﬂod—z

prese vention ubs
ene, context of this invention halo represents fluoro,

enant P& Qu)-3 ﬁﬂ@o@tb¢e%$b]tﬂ.8pﬁ&ﬁ2§@gs%thgr 8169'a30ict:yclo[3.2.1]oct-2-

ventron an oup designates a unival en
ene’saturated strarght or branched hydrocarbon chain. The

ora dﬁr‘ﬁﬁh@@@uﬁwﬂy@@@epﬂtam@éaifﬂtielre’ofcont ains of fromone to
si x carbon atons (d- 6-al kyI) i ncl udi ng pentyl,

[ ent neo ntyI tert en hex
| BBherybinatprstimelenmai ohieiarisingnig B Heshaiuhatove i
consifered-withii lthg soope of the! prasent |huérytion i sobutyl, secondary
but yl, and tertiary butyl. In another preferred
Defi rtanbocih of ,.this invention alkyl represents a d
el > which may in particular be methyl,
etrhitpie, cqmte»mdf this imwaoioahdlo répresémts dlooteahlarb, biamso or iodo.

| I?m"@%tdo‘?ﬂeﬂrbf% §Wéntr%3#1°%|ﬁ@5q)r80§td%§rqﬁgf&r dg Rivaidt Saturated,

nin
straight orehr@@ched ihydrasarberichainy Tee é\ydrqqartaprpﬁlealemre@rably contains of

from @r’i@&%r%ﬁ‘bémﬁt&l\§ yé-alﬂyﬁqﬁcﬂﬁrr{dqﬁeﬁtg(l"%ﬂpbﬁfyl neopentyl, tertiary

romtwo to §i x cafbon a
pentyf, &gl Ak isOpeRy.- & PLRIEHEO AP b AKYLEBRERSENS A Akl
groupg indhsding batye isebutglyisedonaary bud, ahd esriibrydsutylp Imansther preferred

embobwgﬂ%fqnglrrﬁ\i&ithen Igﬂiréhgﬂ%;renﬁs: g rcgg,:eaq%\kl igr&@p,ov?ﬁicﬁ rmgj in
particblandeemethyl,athyl, Brapykadisepsdpyl.or 1, 3, 5- hexatri enyl .
' ﬁr ﬂwle%o?r‘?él&%fftthrg éHtréa'é?\VQRéh)g'Q@ﬁ‘p Gegréﬂéé esgé BHIFBon chain

designates a carbon chain con
contatmng)p@e@@me davible,Bprds.dnclydiag, drﬁnesytrbgn%gnd pon-enes Ina

preferl‘?@b )érr}’dtﬁﬁmehf‘th% ke rgrr@&’p éﬂﬂ\@qw@rﬁﬂoﬁ &&nﬁhi‘é@“?gfafr&h(l% to six
i X

carbogtq;prgrs(( 5 tl O%unérp f[ﬁﬂshangldopggstgoq;ﬁén@rmﬁetGpreferred
emboldimeént the alkenyrlrgedunoofetheﬁmmtmtiséltrrw 1-ree Z2propenll; 1-, 2- or 3-

outerl 83, Eby P01 o0, hofb Bl 45 1 P0G RRYSN 5.5-
hexatdep@nt ynyl , or 1, 3-pentadiynyl; 1-, 2-, 3-, 4-, or 5-

hExinRYdont&t of tiis RVERior B alRfnyh glod BELiBhAIeE™Y tarbon chain
containing one or more triple bonds, including di-ynes, tri-ynes and poly-ynes. In a
preferred embodiment the alkynyl group of the invention comprises of from two to six
carbon atoms (C,¢-alkynyl), including at least one triple bond. In its most preferred
embodiment the alkynyl group of the invention is ethynyl; 1-, or 2-propynyl; 1-, 2-, or 3-
butynyl, or 1,3-butadiynyl; 1-, 2-, 3-, 4-pentynyl, or 1,3-pentadiynyl; 1-, 2-, 3-, 4-, or 5-
hexynyl, or 1,3-hexadiynyl or 1,3,5-hexatriynyl.

In the context of this invention a cycloalkyl group designates a cyclic alkyl group,

preferably containing of from three to seven carbon atoms (Cs.7-cycloalkyl), including
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl and cycloheptyl.
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In the context of this invention a cycloal kyl group

desi gnates a cyclic al kyl group, preferably containing
wW@R00b06tB8t hree to seven carbon atons (C3-7-cycPCHERY0DI/056801

i ncl udi ng cycl opropyl, cyclobutyl, cyclopentyl,

cycl ohexyl and cycl oheptyl . & koxy is Oal kyl, wherein

al kyl i s _as defined above. Cycl oal koxy neans

O%S%VdﬁiQ@'kY' wherein @l és andrfjned abave.def i ned above.

Cuptelio] shior ot ke ool isogimbcws
BV TIR Rerg ERRHE as, POV AT alky! s aboVe, "eaning for

examfimc icpeldpedpyirmethlyh t he cont ext of this invention a
hﬁhﬁﬁ ] Nhlé%?w%%bgﬁf@ A RERITRLAG % rfed above.

terocy S one Oor nore
hlﬂ emntemb of this lngemthmga bewmarulrg;oupde&gna’@a an aromatic mono- or

blcyclllzeﬁéﬁr%@?éllﬁfgrbg&'m@h ﬂbfd%Qﬁh%rbr(rﬁ%ne H&ér%ﬁfbrﬁgn it structure
referred nonocyclic heteroar
Prefefrgg n PFW%#PW"?'HQ? OH©9eR ARt IXy98D (Qh@ng- %tﬁw?

hPt'éféﬂéM ¢h¢r¢ody@n9nméro@ryg?mu@s oflth@inwnﬂénfmﬂu@(afmh@hc 5- and

6- memg>e{ﬁ(f ﬁeﬁeg%gygﬁg |mﬁrio€yg@c;(g?¥1|pss rs(;ﬁjdo ngl@'lexamp[fe 5bl9| Dt limited to,

oxazalﬁl(axaﬂtqHZ-YIt k-giz ofF -2-yl)| isoxdzolyl, (ismxazal- &-be, -4-yl, or -5-y|) thiazolyl

(thlazkﬁgwfl'-ﬂﬁg g;'{ls%élh%i%ﬂ sé’tjhla&of'@(/}*l 43 fl, &P- 5Yyl%1 4-oxadiazolyl
(1.2 410>szachazqh%w| czarzéml) 1¢2.4-thiadiazohyl §HiaA-thia aycpl Gyl or5- ¥1), 1,2,5-
oxadlézcaylf’(“] DX askaateHorB-|l of -4-§'I)51 Qxﬁ-ﬂ'hléélﬁko@t w2 ‘E;Lthra‘&yidl-ﬁ-yl or -4-

yl), m’yq@zo ylﬁg%gggég-l%pa&obl) pw;roy t?ﬁlqggiigyrwlyﬁ fblﬁr}y(gf@-l or 3-furanyl),
thienyll 22- or 3-8nienyly, Pyyidy! (Z—,lJS-%tyct-pglﬁdylprpyﬁlfﬁldyla(zy,llb-, 51 bt @4pytimidyl), or

dyl (2-, 3- dyl
pyr'd%@m{lg’?’déﬁj’%ﬁggﬁ'?]yl)pyr Iory6 EJyrl m dyIO; oPyLIyrl)/d?am nyl

( Breferred -bigyclid aetemar)yl grupiseofribel |m4e1:1j?|oh||ra>clu@e &Jrcmqaynmle but not
nm.tegft&lmaol%n |*(2 , ”\6?%t|h8§ni @ﬂj lr'rgcfo%lc(ﬁ %(%qu Hido @Hdolyl (2-, 5-

or 6-isqiadelyl), ngazolsmopré Inﬁmlylb)benzg&rﬁm (Qr,ﬁpr Benréqfuranyl)
benz&[b]tm@hyﬁ&% or 8- Bdﬁz&hwng()lbe@im%az@mw ¥l br 6-benzimidazolyl),

benzcgé%&f gé aﬁl QﬁéT e(’ngoxa%olyl b%%ﬂH é”)ﬁ -yor 6-benzothiazolyl),
benzdidisathiazelb(1,2- t(e?rzo[cﬂrsottnaﬁ}l-lﬁemnlpurmw(ﬁ yar )8-purinyl), quinolinyl (2-,

3-, 6-@”&%%6940“}1 5 qtﬁngﬁ’r{yl ?1 §n2§x§ ﬁl yllgq L1I oI|nyI) cinnolinyl (6- or

benz 'azo 6-benz azo
7-cinngdiny ] mthalaz Yaft on1 7- phtI\ala_ZJrnéhm[nﬂzotmylr(Qazﬁalora" guinazolinyl),

qumoRHI‘irﬁgﬂgw b2 -qe jamlﬂg)o ﬂﬁelk-thﬁwyrlei PM' sh%phtr?yndlrﬁz- 3(; 6- or 7-

y!), pteridigyh(@-nbs q>r rldényl)aanﬂripqier@di 2-i73 c5nﬁ65r'ﬂ9¢')y|)
pht hal azi nyl (6- or 7-phthal azinyl), quinazolinyl (2-,

E - ort 7-qui nazol i nyl), quinoxalinyl (2- or
—ﬁ‘l%m—)ﬁ"a“ oxal inyl), 1,8-naphthyridinyl ( 1
, By thepdonibgxtiad ithis 2avention e6eorapound being griastiogureyme@ns that the

comp@un@ s if ifi ﬁa‘?{tfgnan éxce@g%f aP%%{%ﬁ% oY% i(WR'{{)  QuBT thé'opBE)site

Urlt
enantiamentn one @r@bnq;mn the |engnmireuqqmmwn¢e|§n@ enaatloma@c excess

of at 1e85PPH0%,98.09% GHBUOYOHRrtRe BYPESite Bhatiorh€2Hh adartRdp
emboSilm\é\?mt ?heetranzgr“%p%r ?:8}ntpound is in enantiomeric excess of at least 99.2%,
99.5%, or 99.7% over the opposite enantiomer. In a still further embodiment, the
enantiopure compound is in enantiomeric excess of at least 99.90% or 99.95% over
the opposite enantiomer.
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enanti omer. I n one enbodi nent, the enantiopure
conpound is in enantioneric excess of at |east 97.0%

WO 000064981 99. 0% over the opposite enantionmer. PCI/EP2005/056801
further enbodi nent, the enantiopure conpound is in
enantioneric excess of at |dhst 99.2% 99.5% or 99.7%
over the opp05|te enantioner. In a still further

Phar b opure conmpound is in

emaébh@ﬁﬁéatl %oﬁ'}tﬁﬁmat offth@inVendich an?y 88%@&&9@5 fatﬁf suitable
SI,te .en | rnace |,ca CC

for théTieQUkY, SUSTatkn. SBBlERraR Ingiuds Rhaimacsiiely e
physiplogidatigyacoeptatyle fsattsn and prebloe pradrugterms béthgechemical compound

oftheQﬂUérmoﬂrat' on. Sui tabl e forns include
armaceutically (i. physi ol ogi cal | y) acceptable

sEKG@pbﬁn@f mma@eumaibrra@eptablsaddltlonesaﬂamlm without
I|m|ta 'RAE %n%xkhﬁor‘g%ﬁﬁf‘éh@grgaﬁ@ﬁabea?idﬁfon salts such ads the hydro-

rmaceut i cal g acce addition salts incl

Ch'or'dﬁtﬂh‘&hyqﬂ??ﬁoﬁa@ dhe Tkaleniie Pﬁfﬁh@rﬂ%F@aﬂhQspi\%e thé sulphate,

the foamaad)itike é@eﬁht@dﬁletac@ﬁaféa*tﬁé astsrbais thé Behyshasulphonate, the
at e,

| d h h
vonzcile S pdrh S P el A s e omarat. e
glutarnbte, dnegbcelate,Hbe daciaky, the madeatecimelnalonatd)dhe mandelate, the

meth%ﬁ%@% hAa ?}tgg rid@m%-g[%g?ﬁcﬁ}at% Bﬁn‘g‘%&‘ r’cﬂ% ?Iéﬁe he sali-

cylatey the speiate. thastearate e suceinatel the tarate; the ikens p-sulphonate,
and thd fkdTE RiMAd s rhﬁg b@ﬁfaﬁﬁééb? pro8&JUTBS NRNa&ibWH ' aRd HBscribed in the

t he napht hal ene-2-sul phonate derived, the phthal ate,
art. {ne sali cylate, the sorbate, the stearate, the
s Qtiearizeids, sucheast exalic atid, whivh rhay netise porssidgrad rmtaemaemﬂlcally

cccesd o e B TP G0 PSS Bl BN RS ovtaning

a chemicl compoundd ofithiednventipnrand itsephasnmeicdatically acceptable acid addition
salt. Pharmaceutical ly acceptable, may be useful in the
] preparation of salts useful as internediates in
obxampiasofphaimaceriicallyAssertablg catipnic saksof 8 ehamicalcompound
of theﬂh@érﬁl&frﬁhb#u@ié' bvnhaatcmﬁitétrdnetw&sdd.aﬁﬁgf?é QBta%éldm the claIC|um the
R A T R G TSR
ammaonitimosalt, lanrhthalhkemf d blaaemlwl ocompbberd pdtressiventiont bentaining an
_ ) . , Lum ni
anion LA SRS Rl B8 e i BEbcRE b anc
descringdiin thea@rt he |1i ke, of a chenical conpound of the
H]Vﬁ\%tddme ‘B’f’?r’ﬂb”ﬁ |6H tRE SRl %I&%f aﬁf'ﬁ{d €8hpounds are

ts may orne ﬁr ocedur es

also %@FP@&F’ % phﬁEmﬁ?QUt'oﬁ ytaﬁéer&iahleesaltSoP r‘?fﬁr@dl ﬁU'é’m palts”
includehtpie” Ky ILomishsafs, 1k dyclakyioniung saRsEMd e dicRaiysglkyl-onium

alts. cont enpl at ed as phar maceutically acceptable salts.
SallS-pr ef erred "onium salts"
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
include 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
hydroxyl group, or an amino group. Examples of suitable derivatives are esters or
amides.

The chemical compound of the invention may be provided in dissoluble or
indissoluble forms together with a pharmaceutically acceptable solvent such as water,
ethanol, and the like. Dissoluble forms may also include hydrated forms such as the
monohydrate, the dihydrate, the hemihydrate, the trihydrate, the tetrahydrate, and the
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i nclude the al kyl-onium salts, the cycl oal kyl -oni um
salts, and the cycloal kyl al kyl -oni um salts. Exanples
w@Roopet3nr prodrug forns of the chem cal conpPCFEP29D5/056801
the invention include exanples of suitable prodrugs of
the subst ances according to fhe invention include
npounds nopdi fied at one or nore reactive or
like. I@Q,epeggl therlissqlulgfermps afeeonsidened eauiyaiemdo inglissoluble forms for
the plrpbEes bf tHis inveafieés! are compounds nodified at a
carboxyl group, a hydroxyl group, or an am no group.
Exanpl es of suitable derivatives are esters or am des.
Labelléd=Coimpouads conpound of the invention may be provided

' ?h&'c%ﬁglo‘ﬁ%g q?rthé l?m%ﬁ ﬁgiyg%ér Lo @%ﬁilggél\lm‘q &hur"f}abened

tical accep
form. ém theneontexief thﬁenverktpn meéabellmi eormnpeurd hag oak more atoms

replad:é!fb)}f‘ dR d?drﬂrr?é\ﬁﬁb §H EMREYREsESr H?ﬁssrml?i%lé/rdcilﬁér%nt frBfh the atomic

rate, the m hydrate, the_trjhydrate
masst%tm%%ﬁ/awaber sl RS i hature g Iaéae"mgﬁw" A0S asy quantitative

detection o6 saidecorpsuriter ed equi val ent to i ndi ssol ubl e forms
oses 0 s.invention., Lahe
rhbe IR R Rurits S BN GRN 5y b SR8t 8P FRBRIE o,
radio ltralberd, ed nonitonihg Egehédinf\arious Idiag iosticone thwds odnd farsn vivo
recep't&vﬁﬂag;e bt he | abel | ed conpound has one or nore atons

an atonlhaV|ng an atom c nmass or nmss
] éabeiledﬂ%@reﬁr of therinvention preferablyeontaingat ieast ane radio-

nuclidésash Ilabd1oPasitroA éﬁﬁEtheradU?ﬁJché@@hrLé é‘lgcé\‘\dllba@sWQMU@é’g%’ In the
itative detectjon sai d

contegbahisvetion e THIRCIdR S Rrpraabhsested dom 2 qeedigum), *H
(trit|um<))o1f3$ Y dtle, 'Bhat8r anddtF.noni tori ng agents in various

STRSB LTIy ARSI SR g BB venion

may heselacted feamiRasitiorohmissiah domography ¢EE), Sigié Photon Imaging
Comd:fﬂéd %ﬂﬁg?ﬁhly gﬂﬁltzé"r‘?“ I\ﬂ?b‘ﬁ%ﬁéjﬂés&ﬁ&&l épéﬁ@@c@ﬁ& ERRSY

IS I nventl

Magnneag %ﬂwean@% ImagipadMirIjAnd cempetedi Axiadrmam Tomography (CAT), or

combir#tivhsiherebf. 3H (tritiunm), 13C, 14C, 131 1, 1251, 123
I, and 18F. The physical nmethod for detecting the

| abel l ed i sonmer of the present invention may be
Methed‘sexftFBfépéraImrPosi tion Em ssion Tonography (PET),

S'I'H% cﬁ % gnﬁ@g'd% g? Q’%ﬁgﬁ’,’q- %@Bk%ogaﬁgg i'tzjg—@o’nventional
methm&fgﬁ@hemlcpamgnﬂi@s(svmg thmdem@?in the wdrkirgrexgmples. The
startl@%@Qhr&ﬁé\-&mc&se%%bﬂ@éd fthel present apptiehlied aréknown or

epar ati on
may readlly be prepared by conventional methods from commercially available

chemicals.

Also one compound of the invention can be converted to another compound of
the invention using conventional methods.

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
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The chem cal conpounds of the invention may be
prepared by conventional nethods for chem cal

W@ ywbloe®Bss, e.g. those described in the worki NnBCT/EP2005/056801
exanpl es. The starting materials for the processes
described in the present apfication are known or may
readily be prepared by conventional nethods from

treatreenﬁref%fleam Oéﬂﬂﬁ‘f'ﬁmré otaskisaaseLr aiserden or asasulifian ofra

mammBE indY@iRg izohurdan, \bﬁlcﬁQﬂy@sfeedlsb@dé’dWé%ﬁdltm% ridive to
nvention usi ng conv nt| on B%H‘ﬁ@?s The e

'nh'b'ﬁ%atmoafm@%eev "é’t”lsHH el ’Pirarlrgﬁ“@é‘s system.
i boa speeiabgmbodmamt; theadcorhpolmdsiofctbe irvantionyare considered useful

for th& ¥eaftfibh \@ﬂlﬁh%rldlléﬁg |8Hbf dr’pccié& ldks%'i' é’lngg reSS| ion, a O\fpical

chroma etc
depresBion, deemsrsmm seopndary mma, majortde@ressa\m disogdetrodysthymlc

disordd b iarrd?ét%ék d;Sthalt N&isORI2P b I%?IIQHQ&@bF‘eoyclothymlc c%sorder

noradrenal 1 ne and ser otonj n I gna tOSOﬂES

mood.disefgler AugdQ a gengralgnediggbeondiliert SubstanceAndy Ce%@@& disorder,
pseudwetrﬂ@ntmlmﬁs@hdwmd dﬂmsw@ctdmpméieé @uskﬁdérs pbh&: disorder,

ntion .

panic SN Sarabliaib . Ronk Msehis §ih BhoiinTiobla. ioraphobia
W|thou’r hiatarly 86 pdric disorder; @adia attarcky memaomyndedticits) mematy hossa attention

conc{HRRacH i ioar eont) 056, Bic 8264 08 dsorger cating
disordey, Ept"ﬁlk%)ﬂ sdisease drarkimsonisny slgmentia, demantianfageingisenile

demeRfROAIzABMer's 8|§e5§é7'%é1@1ﬁ'§d %Mmﬁ)deﬂ&i%ﬂby §9né¥b¢ne dementia
onsi dered . u or the treg reveptlo

compliy BRATBOD GV MCIRBda agPUt: SRPOTIGePPbich Seal RghiR sgcial anxiety
dusordh:rpp@@tstramnaﬁtegrrmdsm@pamﬁersyretss distrder, mwg)addlctlon drug

abusd BERR R s, BREHTE 2pDES, BER:Ca PhF TEond] Bidlep, alconolism,

kleptampaniat pgimj chrzdxmmpaier inflaowoiatorns paide nedppathic gaine migedine pain,

ensd??@/p%aﬁc?e e Eﬂét érﬂ'églcstléhébﬁ ”cgﬁe thHﬁ@rﬁj%LH?a‘?ﬁj agéo%‘?étgﬁ Twith

depreéémuflefqmyaiglgoaaaﬁtls @stRQartriis, daumalaié Qrth;nt@oba@lf pain, cancer
pain, Witdbi boRePpaiANphiadle wucsﬁidmhdepowddbram p&NOBbst-

mast%ﬁSéw?ﬁo%?rﬁé o IAMPSS Stet sy BALS s e tibopatry,
diabedefnleurctpd’nlmesyaqmtlvetiqallylmamtmmed phies trigemiaakneunalgia, dental pain,
myof%? E{aﬁ]‘é Oﬁfa%t%ﬂégngééam %ﬁwﬁz{g &ﬁlgrz\%]hgﬂggl' s}%dgc%ge%éamenstrual
dysphsiricadj s;tbndgr lateriuteal obmsvadromesrmswﬁumaﬂlcwaémme chronic
fatugu@“sﬁ’g\tihﬁﬂ Tl GdontihBR&Y, ﬁb@%@ﬁﬁéﬁ’ntﬁ%ﬁﬁé e%é%tﬁfénce

nctron I n ageln Specl SOCI a

noctupial b"%’"“ﬁ@@?%el sexyR| dysfuastion, (ﬂ’é‘PmaM@,teﬁ%i?é‘b ereciile dificulty,

erectité éygfd@d&tlorﬁ@)vérﬂaﬁlré ¢shald ér?bdm resligsg I@gﬁI §yﬁdr‘oﬁﬂa pé’nbﬂlc limb
cotine

moveRiTE AIR0Td e G A SCiern BRPieRE RPNBSAARPA GRDLRTS, Pervasive
developmentiat qsnrders atitismmAspengepaidisorder) Reits Hisorgexi childhood

disint8y &%k s P8 tearning disabilities, motor skills disorders, mutism,
trichotillomania, narcolepsy, post-stroke depression, stroke-induced brain damage,
stroke-induced neuronal damage or Gilles de la Tourettes disease. In a preferred
embodiment, the compounds are considered useful for the treatment, prevention or
alleviation of depression.

It is at present contemplated that a suitable dosage of the active pharmaceutical
ingredient (API) is within the range of from about 0.1 to about 1000 mg API per day,
more preferred of from about 10 to about 500 mg API per 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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tensi on-type headache, chronic tension-type headache,
pai n associ ated with depression, fibronyalgia,
W@Ra0b106408, osteoarthritis, rheumatoid art hri t PGT/EPROK056801
pai n, cancer pain, irritable bowel pain, irritable
bowel syndrome, post-operati%e pain, postmastectomnmy
pai n.syndronme (PMPS), post-stroke pain, drug-induced

adm|m§mt4g;httlp@,form mpalpic |trf§@d@ya|[spg;ed the indication considered, the
subjeévmtrhﬁém@@lblr méTBd)d\} %@fﬂ oP m@suﬁjéb&ﬁ%lvéé mmﬁr@r the
f ntalngpaln nﬁﬂ? paln E
prefergice dnd experienre YSIGAD E‘%’E\%‘ﬁgt"ﬂ& Prgc%rsphori c
di sorder, late |uteal phase syndrorre post-traumatic

SWF&*&&B@ ’coﬁﬂ{o%'dg Jf %é Q'H/%nﬁéfﬁ' %8% b%fdedqr?él %ctlylty in the sub-

i hcont I nenc stress T ncontl nénce, ncont i’nenc
micromsian antmi¢rameiarn rasge ei.e.<afitem beitzw mﬁotabout 100 evht ur e
ej acul ation, erectile difficulty, erectile

dy sfunct|8 npremature femal e orgasm restless |eg
Phargasgrtifel CRBIRQRIIeNFi mb movenent di sorder, eating

dirsaricthesas lth?eﬂrﬁ/ehﬁbt\imldéé ﬁ@%lth%@mdeé@hcal compositions
ervas

compfif b ineraniEaly ATetie.nmo0h! Btife semEMaoniRiies the
inventios.or der, learning disabilities, notor skills

di(/)\ﬁﬁ d:f m[%ﬁ béﬁﬁ?ohﬁb%'ﬁﬂié o QAR or ruﬁ‘h‘\&%@g may be

roke- | nduce
admlrysﬁembtn mu‘@@ﬂ Q’ﬁéhlﬁ e Chemiag) @ompogndl b5 prefersed to Introduce the

actlveTi%Feﬁiléﬁs optiseaRAn tl'\é‘ fél'rrpbf?é ?h?ﬁ@lo@iﬂ#ﬂ?'d&&bﬁab‘é@alt ina
pharrm@& F&ﬁé&sﬁ&r\] gqggilaq;row png @dngérgltqgﬁuqu g,ltg(ecgqlents carriers,
bufferg! didtits camd/enpihet edstonairy @harrhtae@l’l&tg:ad agrifjeried. t he

- BB TFERER e HyerBiobhbes mdufetolbaldgmeositons
comprising the ehemical compaumah efiba invedtioo, aba phasgoaceujicalty acceptable

salt opaélg{ﬁ(/e tﬂggiof %gfaﬁ{errg\%%niwmo?@ BHBrrﬁQcéLﬂlc%hi laﬂ:cé;g)cgble

owever, u
cameﬁ%c@d@paaﬁmaﬂyspmﬁntbﬁrapeﬁhc aafimrunﬁomlwlq |ﬂgfggi|ents known and

used ﬂﬂmerur@tgetw%mbﬂg) Pt Bét“a@éépiébléi’ ﬁﬁﬂh@%erk%ff’déhigeéémpatubm
with (i ot} dhdreieints B nepraEYighandl ot hartnl 6% Fecinient thereo.

t ﬁbamwtmcalrcoulipos&tcﬁ'asmﬁ e ianentioncinay ge.théseeswitabiedfor oral, rectal,
broncﬁ% %égpﬁgﬁ]ﬁ%é%ﬁgblﬁp@d ﬁn@?ﬂ%‘?g% %Qﬁﬁ’ih&&él) %%g%féﬁ?(al vaginal
or pamnmldmowdlug cutapeous, suboutaneous mtmm@wlafantrapeﬂtoneal
mtrav&?gc\slﬁéo?ﬂtﬁia?t%ﬁai fhtl%%@fé?ﬁél ﬁ%@%&ﬁlaF fectiB %FHfl?éiorW phiAREration, or

rmaceutica COﬁpOSI ons,Z conpri st ng

those i, a/Tafa SRl o7 adrmBisiatian Byiaiation of msubladin dapluding powders

and nqmmmbl Qﬂnﬁﬂi@tratiﬁmeﬁf b)oﬁustﬂiheh feloasd sydtem. Saitabls Bfamples of
nve%}t on for use.in t

sustaBgriPerd FEgey foqiite SSRiRsrmerEie A ERS Bt Sl RSRNANIe
polymiers centpinirfgetheexdmpmundtof dhikiinwenticn, adtichy matriogs edayebe jn form of

shapPhiiBR3! & ¥. fihs'dHimicRicEpRlied Physi ol ogically acceptable
The chemical compound of the invention, together with a conventional adjuvant,

carrier, or diluent, may thus be placed into the form of pharmaceutical compositions and
unit dosages thereof. Such forms include solids, and in particular tablets, filled capsules,
powder and pellet forms, and liquids, in particular aqueous or non-aqueous solutions,
suspensions, emulsions, elixirs, and capsules filled with the same, all for oral 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
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phar maceuti cal conposition together with one or nore
adj uvants, excipients, carriers, buffers, diluents,
W@e@b064080t her customary pharmaceuti cal auxil i aPCEEP20D$1056801
a preferred enbodi nent, the invention provides
pharnaceutlcal conposi tions 1@onpri si ng the chenlca
nmpound, of the invention, or a pharnmaceuti cal

compauds,eTRINSinles. @ngSugh unitsiosaae farBIsdRy conigin ay Suilable effective

amoufiD6f the adVEingPadieMcrirheAdUritedwitie edhiondea daile 6sagdéinge to be
optionally, other therapeutic and/or prophylactic

emplQy&8r edi ent's, known and used in the art. The carrier(s)
nTiké chemicat cerppabrhdabf fhe pgreserd imeationh chribe@dnunistared irea wide

vanet%"'o? Enatl Pﬁg %Eapﬁféer‘ragch%Heeef?f‘rf\ﬁer wil IIIFe é}ﬁé (Eﬁrga f;&téch @Iﬂﬁiedq?ltthe art
that tha)ieﬂ@wmgu dmagefformsemammmnnsﬁ, amshetﬁctwﬁ @gmpguenfaeltlaer a
chemfc@f Bbund ﬁﬂcéhnve%eﬁ‘ &b %harrﬂﬁé&f\gtrca ble EQE’ bfakchemical

é g g cal and sub-11ngua ransder nal
comp 'd@‘i’ﬁ ihedpvesdieant er al (i ncl udi ng cut aneous,

sabuepttepaﬁ@glphammde@ﬂuamosutiohb I‘fr@ﬁeéldwéml compound of the
intracerebral ,..int r

presef i@, BRarhatid, BBt SRR S HARBRL G Bt oitiefaiond ot idtia. Sold
form prepanations irtel uelef powdais;] tablets, @illlsocapsplesn bathsts,suppositories, and

dispe}sj}ﬁé‘hférﬁﬁé{ ' sdllﬁctj,aﬁ‘?érr&n ﬂeeéu&fér‘?ce%%t%ﬁ nay also act

SUS a ne ase

as dilggnts, a‘taveummrés, sﬁlutymu Iw@rwanés @ugeerwrsg agents inders,
preseRRHiVEs rt&ﬁébb.@.nt@ijrémrfgeégéﬁts Scsrlalndermé@ée@hﬁ@ hat@ly mer s

C ntalnln ent i on,
o Bt Bal AvISHE sel, WG s with fae ity
dividedradtive comppaghies. The chemni cal conpound of the

Bl e BEAR! Bftbodter i mi@BEH H &Ll HaRihe nepgssary

bindur@fcqplaartyrmmulabbepropomipos and cospactedinithe doapayasd size desired.

| Bty GBI i e, M) B Sbit oy
percent efithe gctlyehccp_mppu %Htagmﬁgsae mﬁgrgémggrbonafe magnesium

stear&t8)] tald, 80ar, Ea\é:fd%%nﬁéétﬁﬁ deﬁﬂFH' §th?&h$ egtuhXﬂrég?acaanﬂ methylcellulose,
or

i fill
S°"'“§\F%;5ﬁ%’&?%‘? (higeSHuite B o0 SRT el LogtoBiinled! oSl e The term
“prepanatientialintended tet inclode the fopauiativa roﬁthmtve%oa’rpound with

enw@?&tiﬁ@?ﬁﬁébgﬁ% nﬁﬁg@;ﬁ@h@@? éggsqfé‘!nnv&ﬁl e a &R{e@omponent with

or witbeuhoamersiaisugroundad by a<carigrs whigh ls\xmlsomasmatmmmm it. Similarly,
caché’l§éhd ﬁ&%ﬁ@@é’ﬁ@m@hd@&'féﬁlt abPOW&?? éét?émlé@ %?s and

forms my contaln any sul ective a

lozenges carebe Hged @s sptid E%M@P'&t ar Qe ﬁd@"HEStTQ’G'PBnded dai ly
dEéﬁQ@péﬁcﬁ@ gup;sosmen@m |@mﬁeltlﬁ§ NN EHEITaS atRIRIeS aﬂfa@tgf acid

aivoeraR pRiGreRbusehS i e el s Gumpivent s febisee

homogenedmslyothuerem asby stirskg] Teimiotteh hemegenoasimixtaes is then poured
into obdefil A cFiA8s ' Holled B on ARE e LiRIACL ! Ve

i nventi on
ocomq@ﬁﬁapnawmm@ forvagined agmmtéat@almabbe gresesiad-as pessaries,

tampdri¥TRRIENS, Yfels, PasteBVRBRIsI-sprays containing in addition to the active
ingredient such carriers as are known in the art to be appropriate.

Liquid preparations include solutions, suspensions, and emulsions, for example,
water or water-propylene 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
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For preparing pharmaceutical conpositions froma
chem cal conpound of the present invention,
Wohbasewaut i cal |y acceptabl e carriers can be ePCHEP2005/056801
solid or liquid. Solid form preparations include
powders tablets, pills, caddules, cachets,
positorjes and di spersible ranul es.. Asolid

continugHlp iniiSipR} ANsbma decpreRgted 41 Bat dnteoran amARWes; Pefilled
syring@e! small YblursThfusidr GviAwalidoss eBhtaine?®Withidni FRed preservative.

The cpiposio BiaytERE Sneth BT asem SuspeRigRs.aolBES atsrRysIons n oily or
aqueous wshickés, and maywentain folmaulation agents sueh bsrselspendmg citabilising

and/o?@{sk)grsu%%%éhté SAI’ce’?n?m)@l W{ SCWteHQg féni H%S( be i ﬁ%h\?:‘:éq form,

onent. onpo
obtaingiddytiaseptic ISQ*@tIQfmer‘tQ!ﬂe sald expy lyephilizatiosdram sphutipngor

constﬁtﬁl%%ﬁﬁ’a isDitawié R/éﬁlbﬁe rgogﬁirﬂé mr o GetréOWaRS ! Séfotdudd)®

sl ze eS|re and tabl ets

p‘P‘GF%‘PMQJUWS&!' tAblerfanere U%‘g 68N PeRPrerarad QMtd'%Sé’MﬂE fhe active

comppAéstan vatér dritadding Y@itabinpelorhts, Ralvb@s| stabilising@nd thicRening
Sl. um car bonat e, rragne3| um St ear at e, t al Cc, sugar,

n
agentpa% d|oect| n, dextrin, starch, gelatin, tragacanth,
nAqhgd>um$uSple03|ens sudhblafma:rblms,mmm maidlembyaﬁsperaing adke finely

d|V|deﬁPéctt|{/@ %oﬁ‘ﬁ%ﬂeﬁﬂﬁ Q\?at? @ggis%:@urkdmtapﬁé éiétﬁﬁh ayh%tﬁr?r ?? synthetic

earatlo or mu

gumSolfeStfﬁe m@éWQQ!'U&sﬁp%QmumarmebﬂQﬁ'MQ% orrather well kagwn
suspehing @erﬁg oviding a capsule in which the active

CRL% ing g‘[]ed ans Qqq%rfglyrm'@ hr[golgrﬂ?cg'r@; l@g%’ﬁdﬁ?r aﬁ%\#ﬁ#gr? glqor?lz before
use td3iquid forinyprepacdtiionhs forofall aunsingtration. eSuchdiquitEfdrmd iridlwdessolutions,

susodiBIHS. St BRAIRAEY in Bl BB pE Bob R brfBilains may

compfige cploends,iflayourspplabilisensi buffers, artificiateand majursh sweetekrs,
dispefSants, Hiciatiers, Shiubfitring dferfs, An¥aRg ke or cocoa but ter,

active conponent is dlspersed )
hbabigeicabadmipistratipaite thexepidgrnais the pm@nlcah@rnmqr&pf the invention

may BtofsRaaRPbasbintrHeRts! SrebRfSometoridor 85 8 t@h@ﬂéﬁh@ [Hatch. Ointments
si zed nDu and t hereb

and CEEAMYMAY, 068?%’6‘9’90 %‘gﬁgn@dg’r@&wlg\ @%pq%srén 0|Iy base with the
additionl of suitabieathickenimgyaridéoryetingrdagantsi 4 ofiess araydse fotraolatetswith an

aquedETY 486 SRR GensrArilbo BhruBl GikSor MBI pbBtyhd a0gns,
stabiliging\agents, dispersing agernis, Weoglngag@nt&tmckenllng agents, or colouring

agentB! epar ations incl ude soI uti ons, suspensions, and
enul si ons, for exanp wat er . or water-p roptﬁl ene

gpymﬂosglenﬁﬁume qudPP'6§|aﬁ$l“B'StrBB‘PréH‘ttBPél‘°q Jlrg&qqulﬁzenges
comptisifg itk actReAGRINt NG ﬂémrb@ bbeé Fuduéﬂ)eéucﬂr@sé ahu tabQﬁé orn
traga itk Spensiah s safle8 indkBuht R npf SRR aySE pg gelatin and
glycetires bosuandse and iaoacm;aamhheuﬁdwasties cosprisingdine @etiveg ingredient in a

swtatil(—p cﬁﬁa'cg for exanple bolus injection orcontinuous
usi on and may be presented in unit dose formin

aﬁpbiup@% or w@enslons @re gpplipgdirectinio therasaheavityfyseasyentional
mean8! fof Bxé%kﬁe' witiP8 AIrésiitr ahipsite oMb pray arheée6tRPositions may be provided
in smgle ‘or mulfidose form.

Administration to the respiratory tract may also be achieved by means of an
aerosol formulation in which the active ingredient is provided in a pressurised pack with a
suitable propellant such as a chlorofluorocarbon (CFC) for example

dichlorodifluoromethane, trichlorofluoromethane, or dichlorotetrafluoroethane, carbon
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The conpositions may take such forns as suspensions,
solutions, or emulsions in oily or aqueous vehi cles,
wapwehedpstont ai n formul ati on agents such as suUBEERBINHPS6801
stabilising and/ or dispersi ng agents. Alternatively,
the active ingredient may bdZin powder form obtained
y aseptic isolation of sterile solid or by

d|0X|qey 8peiher suitabimaas-drihesenrasel shay eeivesiandly ,ads(g ¢asvain;a surfactant

such &¢/idcRRhETNE Bbsé ef dmanasa be robhﬁeumwwrstdne@f a/\mfeﬁéred valve.
I ONS , SuU r ora

R hEDBLVE e SINB arROients MY bRrhso Rded in e Ja gL ey powder, for

exampletzepowder mkdbfrige sampabhe irca boitabie powtieabase such as lactose,

starcl'?‘ 'é?é?bljt Hah\%]uvag gt"ang lﬁ? d}gP&%ﬁﬁ&h%Iac%H 8§é 'éﬁg @W@Wrohdone

nsi ons

(PVP)al mmye@entj;y theepCdemﬂo;lrrterwntumrra@ gehie tmmpsat@awty i he powder
comp&@itl&'i mPy Bk PleS6Rtea iNBhR dbse forﬁ'beP eﬁ?mB%tlHrc@bsl%s or cartridges of,

e.g. @i@tﬁb%h@s@w%@ﬁfﬂm&"cwem&ermw %ﬁ‘é}’\mﬁ‘@ﬁ@ﬁ@d“ﬁgns of an
inhalergents. Al so included are solid form preparations,

¢ B PP LS S Brankain R Leed ot deaet Tt iino
mtranésmlrmmpmsitnds thelcompmuad vell gprerally hayve aschadimarticle size for
examhl'é cﬁ‘t’ﬁé Bto%'? of § rfn BFon"écdr'lé(% %ﬁgﬂ‘égkﬁi?ﬁ?lé E'%)&? rﬂéf B&'oBldiMPby means

r'seé co nts avour
knowm,mth@r L, ferraxample By reigrenization.a| sweet ener s,

dV\ﬁW&e%ﬂb&; cAMpEifoHY sdapied tbbgltlé 3L StginkeFBlcase afthe dtftive
ca] admnistration to the epiderms the

'"gre‘hﬁ’grﬂ'@ég %\(ﬁﬁjd of the invention may be fornul ated

a¥he ﬁhhﬂ'_ﬁaﬁ@tlcalrm’éﬂﬁaﬁbn$ atg mfera?ly imaniddosagesidensalin such form,

. n nd cr . for " ,

the orBfotion . AUHME R6 it BRSE Pl SLar B ORaR cpffites of the active
compaoeiitt The uoit desagenfore caini k@ packagetipreparatibh; thg pagkage .
contatnﬂ’iéj &Eﬁel@ﬁu&ﬁmggbrwﬁﬂg%ﬁo‘ﬁ blkcrf8s Qélfa%‘ée & d thSIe@ bipQisE and

enera o cohfain o
powdggn ylats;/ph@fnag@lﬁss/\lsgxtasuumtgqsggg&@m @an be gp‘@p§ulﬁgtablet cachet,

or loz tt§elf %Hﬁ RaRAHeltBe @gpfapﬁaté ﬁumbemmm%& |an"ackaged form.

C Bt P cARES Tor R bipisiaten g s Bk nvehdus

admlmslmtrorsamtg continutssi mmsagearte prefarrdd eorapositiohsise,
uEHAhbYGaUA ﬁﬁ“?%@rﬂﬁg@&@@é?%rglﬁtg%{l&gQﬁ@%ﬁ%lmgﬁ'ﬁtasb?a}uc%found in

rrsin
the latest @éit@nqgf Ren ged (Meack £ ubdisking Co.,

EastdiP® washes corrprl Si ng the act ive ingredient in a
sui tabl e Iqagw d carrier. Solutions or suspensions are

apiheragenticaly effoctive dose refara fo thal pmpupl otasiivedngregignt, which
amelidRedsthelsymmangr %onltldih a hﬂ!r@(ﬁmﬂi: eﬂﬁtta@?tatnﬂ t@klc@i)feag/ EDs and

The conpositi rovid
LDso, mﬁ tt? tggmfngﬁ;hy sr{aXdarg p'?tarmaco oglca proce%ures in cell cultures or
experimental animals. The dose ratio between therapeutic and toxic effects is the
therapeutic index and may be expressed by the ratio LDs¢/EDsg. Pharmaceutical
compositions exhibiting large therapeutic indexes are preferred.

The dose administered must of course be carefully adjusted to the age, weight
and condition of the individual being treated, as well as the route of administration,
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
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Adm nistration to the respiratory tract may al so be
achi eved by neans of an aerosol fornulation in which
W0 b@oactosve i ngredient is provided in a pressuPCHER2005/056801
pack with a suitable propellant such as a
chl or of | uorocarbon (CFC) forfl3exanpl e
di chl orodi f | uoronet hane, trichl orofl uoronethane, or
therape i effest ilpweven itds Presaatly contrineliaisd that pharmasriftical

compbd¥itibA® kBn&Msing DAroALABSE 0. T8y abBiY S0 ﬁ'fgrbﬁ’acﬁivéQngredient per

o] AR, B ot o bl JoBmd, e igisied of from
aboutvhtorabout! 10emga arer sliyalilé éoratberapeutio greatinentss may be
D 8 bl e ad st PR Htine ot i igethor day. A
satisfaciory easultanefecertaiairgianeasa beroiained &t iadasageds low as 0.1
| WRX: i :
ug/kghxﬁgﬁawg%%g rg?g.tm/é u@ﬁééﬂ |Hﬁ@§?tf@@o§é§dﬁéh@ﬁu§ Fs@hniig Q:glﬁ3|dered

PVL. ni en E er_carrrer w rmag
to be phou,20 malkg I-¥-379 00 Mg ARidirelasrRbEANGes AredsPrp about 0.1
ug/kgrioesbot €0 mdvkgrialy id0send Pom disdut exadrkg o aboae sl hikgday p.o.
cartridges of, e.g., gelatin, or blister packs from
whi ch the powder nay be admi ni stered by neans of an
Methodsalfdrherapy conposi tions intended for adm nistration
Ly éﬁ@th%?é#é&&ﬁé hvehfsh &N?&%‘Q'nrl‘é’thbatf{iram%st?éatmen;cmqrﬁvention
conposi t1 ons, the conpound W %_eneral [y have a s | _
or allgyatiancofea dispase or acdisergiee oba conditiondia lping aninedl heglyoincluding
a hurﬂﬁgaﬂhhifﬁﬁ G{Sr%sg?t?fébﬁiﬁ oz'cgﬁdi:ﬁgﬁ ki)@ﬁanéiﬂbpglr\]/i@gceti@z‘lgﬁi%ﬁrbz rr]nonoamine
neuraESSMINET EoiRIAk? 1N WR-CATZbNEE LS St cRied Whikdimethod
comprisés administering tasuch @ livirgy anineal bodgyinbRidinga dyeatan, Thaeed

tical pr (.0 f bly in unit

therefod] BRECE: Aowl GRERA bR BBoBh T ST lahfa

slilislat/present confempilated dsatsuitabtendosagy rapgesare 8teto 1000
m"“g@ormaéyﬁqg)é&go F&Q@%@@d“ﬁ'#’é%ﬁ?at |i p%tally[@-&%bgg@ _ daily,
deperdsfitasiisygl upae the exaglanede ptadminigirations: AMbin Whighh as
admim8ekéd] ahe irrdit&tion tohRPG V\{Wﬂ\ tr@r@Hr’]@ﬁNﬁﬁﬁ%n' i§ diredied, tHel subject
: ampou] es. so,. the, uni osage . formc e a capsule
invon BT e bachpeiahl Sf hBpuset iyt dnd s hecStefarefice and
experiemueagfrthapbysicianesr vadterdmgriart intdhasge.i N packaged form

Tabl ets or capsules for oral admnistration and

liquids for intravenous adm nistration and conti nuous

i nfusi on ar eBRIEF &lESORELIHEOEOF s DRAYVWMINGS det ai | s

on techniques for formulation and adm ni strati on nay

be found in the |l atest edition of Rem ngton's

PhBae RERSENt Invantiestisdudher ilugirated by raference do the acoompamying
drawiftf)in whidHier apeutical |y effective dose refers to that

b SHEwshe SHeREIanO! FRa SERTETE pl-a DaRepInnyi)-8H8-
azabicyrio[8i2 1jocte2-gne Eibiglled AddandBO , may be determ ned by
g fff’@@?'é‘é And B NTRESL HeritPHIFRIIERS Al dhd 8 chrdithtolFaphically.

EXAMPLES

The invention is further illustrated with reference to the following examples, which
are not intended to be in any way limiting to the scope of the invention as claimed.
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experimental animals. The dose ratio between
therapeutic and toxic effects is the therapeutic index
w@pwomeap3be expressed by the rati o LD50ZED50. PCT/EP2005/056801
Phar maceuti cal conpositions exhibiting |arge
therapeutic indexes are preflérred. The dose
adm ni stered nust of course be carefully adjusted to
Exampi@ 1age, wei ght and condition of the individual being

SyntPBés@@bﬁ@i%)-Cﬁ&-b@ﬂaﬁotﬁ%ﬁWPSH@%@ttﬁéy@6[B.F.itﬁ%cftaéj-bﬁ@,

age form and regi flen, an e resu si red,

© A8 Borala 885 shaRslivel afotryinecte' B roeseliie iE R} apsos

(NeumpSaatch AiB)emetAdeDact ual dosage depends on the nature
and severity of the disease being treated, and is

within the discretion of the physician, and may be
Exampde Ped by titration of the dosage to the particul ar

SepafdtiodHaBlraNGRS efhntidtngrd BY SNPIMzbehiBh PIsFEs B8bicyclo[3.2.1]oct-
P ’?esi r edt her apeuti c e?f ect.ql—lowe\%er,I i? is pr eselmyl y [ ]
2-eN&ont enpl at ed that pharmaceutical conpositions
containing of fromabout 0.1 to about 500 ng of active

AnalytiogirldEeL€nt per individual dose, preferably of from

The 198 antohBr{ BRHRICLIR 478 Wit S Bl AL Rt e Tollowing

conditiprsit nents. The active ingredient may be administered

Colurhf: GARALCEER BRIH, 9068 RESI50MAN,. A satisfactory result
can, In certain instances, be obtained at a dosage as

Tempegaiuea; AMbieRl/ kg i .v. and 1 ng/kg p.o. The upper linit

Flow: @ 5nfignidosage range i s presently considered to be

. .about 10 gu/kg i.v. and 100 ng/ kg p.o. Preferred

InJeCtPé‘n‘écggmﬁrggmom about 0.1 ngy/kg to about 10 ny/ kg/ day

UV-Detectiona®2@0 hnom about 1 ng/ kg to about 100 ng/ kg/ day
1R- g3 oh- ) t her aspect the

Moml?r@@ﬁ?’?gn p?%i/lﬁé;egggg_é?ni?'?gd_g&gr the treatnent,

A reprasentativiegihremategran isishowndn Rigdiesbase or a di sorder
or a condition of a living ani mal body, including a

Pre J}HW@HP{‘_’@ ch di sease, disorder or condition is
' to inhibition of nmonoam ne neurotransmtter

Collegtion ot thr Separata €naatiemers wasnanorxedireanuallydnigheanical flasks
o L el [ o
Two Hirliad 258 ity gl o B lpOR solion at e rdemate (e SO/ wéke injected

onto the quiwarnFractiohsbat d] wéretcaiecteddwringcsia gonseoudiee injections

o : Ie Il 4 I -500 mlligrans
9"""@%&‘%"1’%33 aﬁ%@g{l}&q@@@@ﬁo%% %(ffa,ré@gf?g “dail y,
dependent as usual upon the exact node of
The pawity off therfeaations A andrBi is ilsitratechdmiomatograpthjcallizén Figure 2.
i ndication toward which the admnistration is
Exanlé 8ct ed, the subject involved and the body wei ght of

Syntighie Pl He e iR BrydtBleny b Hikedal okl Per 1o drapge and

derivaiRidstHIeS6RI PTI ON OF THE DRAW NGS

General: All reactions involving air sensitive reagents or intermediates were performed
under nitrogen and in anhydrous solvents. Magnesium sulphate was used as drying
agent in the workup-procedures and solvents were evaporated under reduced
pressure.

The chiral purities of the products were analyzed by the following HPLC method:
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The present invention is further illustrated by
reference to the acconpanyi ng drawi ng, in which: Fig.
wa2@hoe3t he separation of the two enanti oner SPGF/EP2005/056801
3- (2-benzot hi enyl )-8/-/-8- azabicycl o[ 3. 2. 1] oct - 2- ene
| abel led A and B. Figs. 2a dAd 2b illustrate the
purity the fractions A and B chronmat ographi call
ColurarAmpionsl e ChifgleNEPe ] 00 4-6rRe® HM) gmpsf%turema%c Flow: 0.9

mI/mlhefn?écﬁlbﬁG/cﬂlﬂnéh@O bD'Deﬂébm AAZRD . MBbitd pRase:BinM Sodium

b to th f th
acetaj %b\éﬁ?rfgﬂ o%c&nfg?mﬁ%‘é"ﬂ%ﬁp@toy é@%t h23| seofCOIOe ° ©

()-3-(2-benzot hi enyl ) - 8H 8-azabi cycl o 3. 2. 1] oct - 2- ene
Methggq‘racemate was synt hetised according to the
cedure in WD 02/ 30405 (NeuroSearch A/S), nethod D.
)-3- Qc&@@l@tmeeabaﬁ +-Bwrabic &%]C&ia@r@mmoghlorlc acid salt

A muxﬁ:ré%fkqerm@z-beﬁmh)er&l =8- nﬁythﬂeanazmbyﬁla[w 1joetR=erie ENE2 g, 6.7

mmolfy?.2 245 Rlorg! @%We@aﬁ%@%ﬂmﬁ@ﬁu bl £ Bkt was

stirredCat toom tethpevat@el far G30-rkin. 7hé noixture AEB stmedT anBCatonrié: h. Water

(50 WW%G?EM%! ANd t@ggwlﬂdr%slsrﬁr ﬁtfopﬁoglhu%f)o%Qeﬂ}?erature The

organic phagg was\sppnrate@ aegleMﬂSawasge@ witbrwateg (220smbh g agHeous
phasé:v\/éﬁre?tr#g?e? WRRdRth Qartﬁnﬁé’r'a(@r?gm' BEé 'c@fhtfiﬁedo ﬁ@ggﬁp Gtidded were
evapqrafat, Zm0ush arg oéf ok Bed poA<Bh Sl BRaSeRah i was
added Yalloweadsyestiring for 15 1. Tlfhe ehixture waskmadé alkatine &y ddding ice (50 g)

and opAEEHTEY aihan D i Yilcuad b Bldilaly] Hiyh BsfiotiBinane (2x 30

ml) and avaporatior. The bydnoohbrigewwpwcipi’@mcbfrbuadiemetherdn0 ml) by
addltlgn Hth! rd&f'\’l&ﬁaﬁ%: t%ﬁf"&fl’l'aﬁp?g m-lr ;"E ng%ialﬁﬁ@ﬁroduc was

recryﬁqlhpe@ urgg a migiygenef water (100 mI) and hydrochlgrlé gmd (0.5 mY 4 M).

Yield 0.50 g (27%). Rotation (free base): [a]} = (+)-24.9°. Chiral HPLC: (+) 97.76% and
(-) 2.2%. Mp >300°C.

(-)-3-(2-Benzothienyl)-8-H-8-azabicyclo[3.2.1]oct-2-ene free base

Was prepared according to method A from (+)-3-(2-benzothienyl)-8-methyl-8-
azabicyclo[3.2.1]oct-2-ene Yield 39%. Mp 88.8-91.6°C. Chiral HPLC: (-) 98.1% and (+)
1.9%. Rotation (free base): [a]5 = (-)-22.1°. Mp 90°C

(-)-3-(2-Benzothienyl)-8-H-8-azabicyclo[3.2.1]oct-2-ene hydrochloric acid salt
Was prepared according to method A from (+)-3-(2-benzothienyl)-8-methyl-8-
azabicyclo[3.2.1]oct-2-ene Yield 39%. Mp >300°C. Chiral HPLC: (-) 98.1% and (+)
1.9%.

(-)-3-(2-Benzothienyl)-8-H-8-azabicyclo[3.2.1]oct-2-ene sulfuric acid salt

Sulfuric acid in (0.12 g, 1.25 mmol) in ethanol (5 ml) was added to a mixture of (-)-3-(2-
benzothienyl)-8-H-8-azabicyclo[3.2.1]oct-2-ene (0.30 g, 1.25 mmol) and ethanol (20
ml). The prescipitated mixture was stirred at reflux and the mixture became clear. The
mixture was allowed to precipitate during 15 h at 5°C. The precipitate was filtered and
washed with ethanol and diethylether. Yield 0.30 g (71%) Mp 220-290°C.
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Synthesis of (+)- and
(-)-3-(2-benzothienyl)-8/-/-8-azabicyclo[3.2.1]oct-2-e
wmeooalehoder i vat i ves thereof General : Al reacPCDEB2005/056801
involving air sensitive reagents or internmedi ates were
performed under nitrogen and6in anhydrous sol vents.

Magnesi um sul phat e was used_as dr¥8 g agent in the

@o%ﬁnbot@ﬂ%éar@r'ésﬁ -amPisyripdAs Inst-@-enepidriatacdd sader
A muxt@étbf%é-al(z-ﬁéﬁmhueﬂw 8-PL8izab 3. 1q>6ct121@n@r(@eocg .25

o B AL e o, £t ET By e o e

the m3a0@ bddarne cl@a®. The m|xtur<-:l wpsallowed\tolpuwpltdté during 15 h. The

h : . )
preciEhe e Were il o WA WBichRE) 220 QT3 Fln g 100°C.
Met hod A (+) - 3- (2 Benzot hi enyl ) - 8- H 8-azabi cycl o[ 3. 2.1
(-)-3-(PelB en 20 timen ny-B-lddrbmabicyam[ 8. 2sHloct-R-en et t(¢-taftaric acid salt

A mn&uﬁa of é()23-?2-5§§£&h%g15ﬂ))8-§f-§-%tzg¥icygloﬁ?Qq']&é‘ccé -8hé (8.3blfat 25

mmolpapd3 - Hﬁrtaﬂam aeidHP1 oot B%cmm@l)@rxdzeteanol (28qmh. Ofe) vas stirred
at reﬂ@R%rfd%é@ﬁ&thréQ)e&b?né/@éalstﬂh'érrﬁ&t@’b WEPHIGREP S pledisitate during

15 h 457G et was dLeresand WeShed nilhethaes End dielhvietner.

Yield fma4 3(9004) Mp 20@7Q.t enperature. The organi ¢ phase was
separated and was washed with water (2 X 20 m). The

(-3 BHE R POANG S SRy A bl kg buarEranid sai
A mixEirecf +)s3- (z-beﬁz@mmlm M®layabizyelo[3:2 A¢oct-2-66e (0.80and .25

mmoqﬁ’%hﬁ rfuﬁwf?aﬂc Tl chJ OWeﬁ%nﬂ Jd hﬁ‘%&@yw ésﬂged at

ure vva ma eﬁja k@
refluxanttibetmiduwe beeand eeashe mm@na wa&allcmye@m peaaipitate during 15

h at 5Wct 'th'p‘?é’(lzlﬁfgé’@%é?ﬂ?eréa ahd3Fashed witd 3%6}%@ bﬁ&'d?élhyl}t}?er Yield

r or| was precipitated fromdiethyl ether
03693/5192%/ '\AB@iO?lGn of hydrochloric acid in ethanol ( 1
m, 4 M. The crystalline product was recrystallized

)-3- (fZLBBhé’otrﬁ'lérﬁW 8- qu8 é@ékﬂ&}é: Q2”1 bct2Cerhy dE8665e1d §aRCi d

el d gggﬁa%ﬁ@@[ﬁ.ﬂ%@% 9%%‘329 )25

A m"%‘ﬁ'@éaf?i)[%(% agbianyy b
mmol aAftachiic adid00.14 g, 1. I25 mmol) and ethanol (10 ml, 96%) was mixed to a
cear Sl ErERIACES WaB bl oo BBl XS e Erbemiatens tered
and washedwith-Jliefhylethbendeldh D& tyg (8B )rdvipyii778C.

azabi cycl 0[3.2.1]oct-2-ene Yield 39% M 88.8-91 .60C.

)-3- ﬁ”Frlféro[FE&é;zQ[(b l)fygéaérfzam %%%a %1&@0[%"& a} 6(9[”2 (eE e95-tartaric

aCId galj - 3- (2- Benzot hi enyl ) - 8- H 8- azabi cycl 0[ 3. 2. 1
Was ﬂ)l‘é‘bbre?d S&%rﬂbf@rtecrﬂéﬂﬁbb% frohtl(-38L (7 -MioTo MR8l Bthiophen-2-yI)-8-

methy|-52-b5IGI3 8, HOG e abiRe 136/ 196°C.

azabi cycl o[ 3. 2. 1] oct-2-ene Yield 39% M >300C. Chiral
(-)-3-tABEGor6-DeriFR [ BfthAdpphdrt2-yI)-8-aza-bicyclo[3.2.1]oct-2-ene L-tartaric
acid salt
Was prepared according to method A from (+)-3-(7-fluoro-benzo[b]thiophen-2-yl)-8-

methyl-8-aza-bicyclo[3.2.1]oct-2-ene. Mp 192.7-195.8°C.

(-)-3-(7-Chloro-benzo[b]thiophen-2-yl)-8-aza-bicyclo[3.2.1]oct-2-ene L-tartaric
acid salt

Was prepared according to method A from (+)-3-(7-chloro-benzo[b]thiophen-2-yl)-8-
methyl-8-aza-bicyclo[3.2.1]oct-2-ene. Mp 200.1-207.2°C.
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1.9% (-)-3-(2-Benzot hi enyl)-8-H 8-azabicyclo[3.2.1
]oct-2-ene sulfuric acid salt Sulfuric acid in (0.12
wW@2008/0203nmol ) in ethanol (5 nl) was added to BCTER100$/@56801

of (-)-3-(2-

benzot hi enyl ) - 8- H 8- azabi cydi’o[ 3. 2. 1] oct - 2- ene (0. 30

g, 1.25 mmol) and ethanol (20 m ). The prescipitated

m xture was stirred at reflux and the m xture becane
Metheddar. The nmixture was allowed to precipitate during

(-)-3- @@Enﬂ%trﬁno I)-’éhr%egrﬁ)gséﬁﬁik&@itczglﬂ%%?fotcgfzggné'ﬁﬂt?é’i’?élﬂ@ﬁcid salt
A mixdlsg of Gy st g SRRl S oo - sz dIB - 108t 2-ene,
(4.64]godV.—12|:m|itﬂ),c1i,2-ld_imeﬂtmix9Ie1$1ahb (A00im), B-bemtothienyl boronic acid (4.5 g,
25 mipg) oigs S EABOBRNE0, 5 o oo & AR iy st 24 47.2 mmoi
and watier (50-mb) wias bublgled thropgharthsangondar 40 misf PA(PRim (he7 g, 0.13
mmol _UJQ‘:‘cieBchﬂlgl;Wrei‘an ieg‘lu%h&r 15 il PhdVRsixifke Wé%‘%ll?ﬁ/ted to é;ool to

recipitate The precipitate was e

room JemPaENEs Waten (10 &) was aided fallpwed by sxtragicsoviiogiethyl ether
(2 x 5@%I)(1?:he 6r§aﬁﬁ@9ﬁé§é Waen/yés)he%%\ghﬁ%mfamg(izcwsd) @hIR- Thelorganic phase
wes 5o Syl T R3Sy b py pction o
hydrochlogie agid (4 BY sumeld)inaa:’ulubnol (Sip¥,198%nr Addition swafter (80 ) and
concehy U IS Al W R e, 2 x 50 m
gave the Gee base. (4-Q2 ppl@QYdremithe gatt)ami at (-5@6.3°Ti ke tartaric acid salt
was preS4areRl By2h&ding D-tdridrRr £5d fd gg@%ﬂﬁﬁwdgj fo'h RiXIBRPEF RBGree base
) d 0. 9 .

and e%é)er{@}/éé‘%ggfq %ﬁk?im%i?@!&“@aﬁm%@l%%& oyerpight and was
isolatd@ o -fltratiun. isras.06 gqi12.47ahmof), ChitalHAPLCH(-) 94.9% and (+) 5.1%.
Rocrysilighisr 588 SR et ol GHBBAFSD3m, 90956508 328 , 8.0
mmoljafiingl ERLG(-han &% @2d () 2. 1B MpvEs6516.09Gd at refl ux

and the m xture becane clear. The m xture was al |l owed

(o 2RO S e i Al B PG B AL 420 s
Was piepatedag@rgdingdtomgthog Qb'@nd+)-8-methyl-3-(trifluoromethylsulfonyloxy)-
8-aza63)c%/tt:?>§.éhﬁs&zﬂbhb?ﬂﬁé%ﬁr‘?’éﬁ&%ﬁéﬁ?{aﬁ&?b@é@ér&&tc free base, [a]}, =

e acetic acld mxture o 25 . _
(+)-4f%-3‘3@er-a?@ﬁaetrﬂwawaaomoava&%t%iyeﬁ base, fods = E1e53.3°. Chiral
HPLG 0r)38.3% dndzﬁ) mwk)mgres.mamam d (0.14 g, 1.25

mol ) and ethanol (10 m, 96% was m xed to a clear
solution. The m xture was s| ow %yevaporat ed to

. _ 1m.
(+)-3-THEIyrrechpnzelitdthigrh entd-gh Smetay hdsigadigy €19 [3.2. 1]oct-2-ene
hydrestrebhigl ffidealt Yield 0.31 g (d2% M I177OC. _ .

+)-3-(1- ra- o) - 2- s 8-aza-

Was bigbared fec it o AR A FOIEPAEaRes tRidhlsiisdichyion)
8-azabiayolof3.2dl loct-2renk oAfter firsbreqrystaltlizations ConvertastioAfode base, [als =

45 8% U o@-yl)-8-
(*+) 45rf§t'h),%p?§l?gtzjaébi cyclo[3.2.1]oct-2-ene. M 186-195 0OC.
(-)-3-(7-Fluoro-benzo[b]thiophen-2-yl)-8-methyl-8-aza-bicyclo[3.2.1]oct-2-ene
hydrochloric acid salt
Was prepared according to method B from (-)-8-methyl-3-(trifluoromethylsulfonyloxy)-
8-azabicyclo[3.2.1]oct-2-ene. After first recrystallization converted to free base, [a]5 =
(-)46.0°. Mp 287°C.
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(-)-3-(7-Fluoro-benzo[ b]t hi ophen-2-yl)-8-aza-bicyclo[3
.2.1]oct-2-ene L-tartaric acid salt Was prepared

w@ewoeiosy t o net hod A from PCT/EP2005/056801
(+)-3-(7-fluoro- benzo[>]th|o hen- 2-yl ) - 8-
met hyl - 8- aza- bi cycl o[ 3.2. 1] 88t - 2-ene. M 192.7-195. 8

oC.
Meth@d)Cg (7- Chl oro-benzo[ b] t hi ophen-2-yl)-8-aza-bicycl o[ 3
)-8-M8t iyl | Btriuene meth Asiudfiong | b6y )B-aahbicYefo[BIE PRI D-ene

To a %tlrf o%g“gglaﬁfo[ge I{‘C’%ﬁ i]b{shg dBﬁtQXI Ee%)slarglne hydrochloric acid salt

([o] met-pyB-23) 6865 Igi, 6433 mpB andifetrahydrofuran (VP00 ml) was added at <5°C:

Butyllf[ﬂ?m%( 7@§nzot r}h F‘Sl B.Jre w%s ?tlr e_dazgt I% {/ocr Tl%e mixture was
cooleyl d@r?Q fAed rt;opmqn@r d-8gi Q+3§HP|t) splvedyin tetea rofuran (200 ml) was
adde& ovefla asahba lof 80"Hhinf h’H@frﬁlﬂﬁIrBWé%\%tfrF&d/fo@M at -70 C. N-phenylbis-

tifluoforPeRRe IRy IR 4§ 800,33 ol shuveindeBRfcrbran ves added to

the mbdure <70°€ gverZbhitinmed peripat Bres mixtueawhs aiibwed %o Pearh room

templplts SRS higH: ST {feipfoflpd R sxBRE i etnyietner

(2 x 1i).nTherdrgakic phaisg was Waghed with watsr)(2wat.)adbe¢riidg mixtece of the
title pFBﬂJc?BhH%hé eﬁ|r415arﬂ?n% w5§‘§e;5%r?gé& ﬁ){ $figa g'ei QW?%) (;d?lllﬁlﬂm

enper at ure. I owed

chronag;og;aqhyd{slr@gquy{ acetata wtiallydm gqurjo )ell@je g chirglaamine and then
use adhBaireof Phahandland\BighRfometHan&aRer8)( Zhy 1;_>'x5&iL!‘tit)/vas'l'lbélated in
he

i c phase was dried and evaporated.
S%M )grlc acid salt was precipitated by addition of

hydrochloric acid (4 M solved in ethanol (5n, 96%.
+)-8-fkh Ief(tﬂm@ﬁorﬁéﬂlymét)lf@ﬁ'}dowy%%ﬂdb@é DTN ét-2ehe

thon. w i chl,oronet.ha 2 X .
was Bigbargd a80E0GoERE G Bniha SHhE G GLRAATE oo
a-methyl-beniydarine KydrodbloBc atitesaltr fods i< (He7383al t was
prepared by adding D-tartaric acid (2.4 g, 16 mmol) to
a mxture of the free base and ethanol (96% at
reflux. The m xture was all owed to cool overnight and
was isolated by filtration. Yield 5.06 g (12.47 mol),
chiral HPLC (-) 94.9% and (+) 5.1% Recrystallization
of 4.85 g ( 11.9 nmmol) fromethanol (150 m, 96%
yielded (3.26 g, 8.0 mmol), chiral HPLC (-) 97.9% and
(+) 2.1% M 67.6-76. QOC.
(+)-3-(2-Benzot hi enyl ) - 8- net hyl - 8- azabi cycl o[ 3. 2. 1] oct
-2-ene L-tartaric acid salt Was prepared according to
met hod B from
(+)-8-nmethyl -3-(trifluoronethyl sul fonyl oxy) -
8- azabicycl o[ 3. 2. 1] oct-2-ene. After first
recrystallization converted to free base, [a] 5 =
(+)-46.3. After second recrystallization converted to
free base, [a] 5 = (+)-53.3. Chiral HPLC (+) 98. 3% and
(-) 1.7% M 66.2-73.6 OC.
(+)-3-(7-Fluoro-benzo[ib]thiophen-2-yl)-8-nethyl-8-aza
-bicyclo[3.2.1 ]Joct-2-ene hydrochloric acid salt
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Was prepared according to nethod B from
(+)-8-nethyl-3-(trifluoronethyl sul fonyl oxy) -

w@2@sabiosycl o[ 3. 2. 1] oct - 2-ene. After first PCT/EP2005/056801

recrystallization converted to free base, [a] =
(+)-45.3. M > 300C.

CLAIMﬁ 3- (7-Fl uoro-benzo[i b] thi ophen-2-yl)-8-nethyl -8-aza

cyclo[3.2.1 Joct-2-ene hydrochloric acid salt Was
prepared according to nethod B from

8-methyl -3-(triflpor t hyl sul f onyl oxy) -
Srsnapopuiesompoind,et e KRmal er °f r o
ation converted to free base, [a 5 =
- H6. . X87C. Met hod C
@I uor orret hyl sul f onyl oxy) - 8- azabi cyc
2-ene To a stirred mxture of [S-(R,
net hyl (Igenzyl am ne hydrochloric acid
salt%{m 73.2) 865%, 0.33 nol) and
PER P aewﬁca)uy(afeereta § sglleeRfed at <5C:
®Khkydihi thium (264 M, 2.5 M. The m xture was stirred
Rt G)Cfgsr 1,h. The gg (ture was cooled to -700C and
"ERTGSSAL NYAro98n 9r alYS o) sol ved in tetrahydrof uran
( 200which alky isdptonallyesubstipded adthadneddr more sUbstituents

t
N prifdpEidedth fdiedenttan W Sfquneiisting ofs , 5 . 3
m)I) soI halg, triflupeameliyb tdfunramelzaxya guaap,thydrexy, amino, nitro,

m xt ure skBfky,yRloatkdky! AP, RPEIbARY!, EPEoBikYiamys Rényl and
al | owed tgwa@ach room t enperature” over ni ght.

(3L) was@l d@%| | owed by extraction with
di ephederitd arhdtéroarylligroug;he or gani c phase was washed

or oatERere oelvi dpra /< Safdienf sDbSlilice, flin A &b,
gel $ubstitygnts independentyraelegtesingmube gygoup konsisiing at:e
initiall Halbntrﬁlhgﬁdméﬁg?'tﬁﬂ&gﬁ%&cﬁ{y Egéné"ﬂif?g oi)gpquoxy,

use a mXxture o

The pr od@&'OQUé@XM altaxyakkyl syoigaikonyalky, atiyl, cycloalkyl,
(+)- d>a|r%y|élk5:| famgwpmwm SNR‘Rﬂy-k@m)Nﬁwza:bim =0)R”;

Io[321 oct ar ed, accar di ne

usi g the. otWBBTThRY 813 5 RESPERYERE o1 qapl LT nyarogen or
a- met hyl - benalikylam ne hydrochloric aC| d salt, [a]D5 =
(+)-73.8.CLAIMS 1. An enantiopure conpound of the

Formula | or a pharnmaceutically acceptable salt
Thecbemicalicompaund ofgiaiesent s hydr ogen or al kyl ; which

[ I jed with one or nore
#nevdin Rsreﬂﬁéé(lé}ﬁgygen jen Hék‘;‘:

substi tue sel ected fromthe group
consi sting of:

The chemical compound of claims 1 or 2,
wherein Q represents benzothienyl.

The chemical compound of claims 1 or 2,
wherein Q represents benzothienyl substituted with halo.

The chemical compound of claim 1, being

an enantiopure compound of

3-(2-benzothienyl)-8 H-8-azabicyclo[3.2.1]oct-2-ene;
or a pharmaceutically acceptable salt thereof.

The chemical compound of claim 1, being
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10.

11.

12.

hal o, trifluoromethyl, trifluoronmethoxy, cyano,
hydr oxy, am no, nitro, alkoxy, cycloal koxy, al kyl,

w@eywboedoBy| , cycl oal kyl al kyl, al kenyl and al kyPgI/EP208056801

Qrepresents a heteroaryl group; which heteroaryl
group is optionally substitéPed with one or nore
substituents i ndependent ly selected fromthe group
a0 eapstiopiresomprUns oft ri f 1 uor omet hyl |

Br(vfflum-@@at mpﬁ}éﬁ@yl)!&-&i@buo?}ﬂé[mzw]o@thc@nd,

I al k cl al k

i aredreseneoltRian i ee a%wﬁgi%h%eney R R
3{(21@)’|‘z|atrﬁén)d) B-Mhy@@yﬁb[cymbﬁi 2imMod¥-2-ene;

t C .
TR Eehr SLURRERR S B U 2RED %oﬁ £Yloesnne
nyarp@gerna@eutmauylacceptableesaihté\ermﬂ corrpound of clains
1 or 2, wherein Q represents benzot hi enyl. 4. The
chem cal, conmpound of cl ains or 2, wherein Q

TBﬁP@@EHﬁ%CS@?%&“H.C@‘m'%b&QWut ed with halo. 5. The
éh@rmmre @am%éngbtmérwlmﬂifs-b@ameycﬂ@[m aJct-2ReHes

onm, 8 azabi cycl o[ 3. 2.
§F g BheAafeuttal 2SR RERREL Y ieth, “ccept abl e sai
thereof 6. The chem cal conpound of claim1, beingan

gﬂé%hkﬁﬁ%gr g:- WFWt P%eneag | )-8-aza-bicyclo[3.2.1

poantiopuse é&)-3-(2- benzothleny 8H-8 -azablcyclo[3 2.1]oct-2-ene;
§réBh@ﬁhﬁé@utk%ﬂ?%&éétﬁb@%ﬂth%rd&f) 8-aza-bicyclo[3.2.1

] oct - 2- ene;
3-(2- benzoth|enyl) 8- met hyl - 8- azabi cycl o[ 3. 2. 1] oct - 2-e
Mhee chemical compound of claim 1, being

SR B Sk SRt e ) BB 204 k2 e

enantiapuse ¢03- (ﬁfludmd)m[@]ﬂwpmmﬁq{h)ﬂﬁl-aza hitydlop3 2.1]Joct-2-ene;

?ﬁ?ﬂ%pﬁg@gg'ﬁgiﬁﬁom an@[b thlgpgtzag-bz ¥I2/ -8-a agb'fyi L3 2. 1£oct- -ene;

ﬁ@antmptﬁe &'ﬁéﬁ’f?ﬂb@mqtb'@lnb’k) %a@ﬂwl-&oaéa@@y o[B8 1&-2-%19
Q&j 3-‘(216@%6ﬂ1|éﬁg/lFB#hélhﬂtb—S%QbBE:y@lBﬁM "EWIZEene

ég%ntlop%re +)- 5?17 r?Iuor L>2enzo[bith|opﬁtzarall bi-fo%' L,ﬁ\y% 8-aza-

bicyclo[3.2.1]oct-2-ene;

enantiopure (-)-3-(7-fluoro-benzo[b]thiophen-2-yl)-8-methyl-8-aza-

bicyclo[3.2.1]oct-2-ene;

or a pharmaceutically acceptable salt thereof.

A pharmaceutical composition, comprising a therapeutically effective amount of a
compound of any one of claims 1-9, or a pharmaceutically acceptable salt
thereof, together with at least one pharmaceutically acceptable carrier, excipient
or diluent.

Use of the chemical compound of any of claims 1-9, or a pharmaceutically
acceptable salt thereof, for the manufacture of a medicament.

The use according to claim 11, for the manufacture of a pharmaceutical
pharmaceutical composition for the treatment, prevention or alleviation of a
disease or a disorder or a condition of a mammal, including a human, which
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13.

14.

or a pharmaceutically acceptable salt thereof. 9. The
chem cal conpound of claim 1, being enantiopure

W@ 200686403t f | uor o- benzo[ PCT/EP2005/056801

I b] t hi ophen- 2-yl )- 8- aza- bi C£C| o[ 3. 2. 1] oct - 2- ene;
enantiopure (-)-3-(7-fluoro2Benzo[;

b] t hi ophen-2-yl)-8-aza- bi cycl of 3. 2. 1g)oct - ene;
disgase dﬁjg@rge( oy canditior i wspopsiMg d¢ inhibition of monoamine

RblrotrapBaitterrelupt8ké fathil sartrab hdrdusdysfdm 2- ene;

enanti opure
(-)-3-(2-benzot hi enyl) - 8-net hyl - 8-azabi cycl o[ 3. 2. 1] oct
TRe esse; aoeosdmg tpalaam 11, wherein the disease, disorder or condition is

&]o)od?’d e%g% ﬁ-@é{?&‘é{ lgt}/é ?P«?&%le?go% r‘é¥ bﬂ[s%f:andary to pain,

OCt enzo
ma]ctrmemawvadﬁoyde}, dyisthmmlc disardssi blp@lag[dlsorder bipolar | disorder,

Erp%lé]lp&ts?l%e?”@yclcﬂﬁ gj\@ Fd’er mood dlﬁc;rder due to f’ géaneral medical

ediien. ibstenceripdpsasaioogd OFGﬁ&rF??@é’QGE’PE‘Ql"F@ Gansers’

epedrphrh| bbsé@éw*/e tompasive dl@ﬁrd’érpﬂimﬁlbﬂﬁﬁmerﬁ lanic disorder without
Saanobia’ RapGrTiHar Btn Ao aREER. dddtpnlotiagifigu Bistory of
paricdismrder, panio/atiacke merhory Mdtst mnemmy logspgétehton deficit

;Bé} Eﬁvubﬁcﬁé ré@F Hi{éﬁpﬁﬁﬁg}é/éﬁébéﬁéﬂ %Hhﬁg} ﬁsSRfeTr'éét ing

drso  Berkinsana disesse cparkingpaism slemantia, Hemendia s #9eing,
§atile Gé?ﬁéﬁ‘ﬁﬁ Alﬁﬁém“éﬁé d]?éhgé‘%béﬂﬁe@fmﬁluﬁéaéﬁégﬁéy syri'cﬂ'ome

g e accor di n for Fﬁlﬂ%
RS o i MUt A5 SPEED FGba, Godal phobia,
social aredidty dmmentpoentramrﬁnb@vnests idisbraér, acdiessteess disorer, drug

ﬁﬂ@gﬁgﬁcﬁ{ﬁéﬁﬁuggggée I%g@y%% ,{1%59}3?0% I&c#)dchg a%use alcohol

aédiptm$,|a}eohcdlsrmHsieptonnamaofparmmhmnmpameurrftammamipam,
ﬁ@ut‘bﬁ%ﬁﬁ@ phih, mgra‘?ﬁé‘&{ai% V\Ae Sic n%he:ﬁ{ o%'&eléhrgﬁibetegﬁm-type

acco to cl | sease

beadame P?W$S§C¥ﬁ3@€| V\G’ﬁthﬁR!%S'OGefﬁ?r@gW!ﬂia %[tl'ygqsea{steoarthrltls

ﬂmrnsaéldoamhﬁifsobaé@ lparh %aﬁ@éwk@ém irftabR Mbwé@am irritable bowel
essi ve di sor m ¢ . di sorder

SYRlspie: POBTHRFTAIVG haimh, soakmestacsay pan SUIEGIHLPMPS), post-

styckenpbmndmgﬂrﬂucdé neurapathyli diabeticr nelropaihyasgrapathetically-

pen témggﬁrgltébg@rhaﬁs g@ﬁgﬁg%ﬁg?ﬂ%‘aﬁgﬁb qﬁagélsp%lﬁeﬁhantom limb
painpbuliize paersensiaual qyadramel,u rremensiruphdyspherisstisrder, late

Mirdd) %s%%gha%@ J?o tﬁr%ﬂfn‘fat%‘ e"‘bﬁr‘&n%‘h@ﬂé‘ %gh&rome,

agor i story of panic disorder,

HHRay H"CQfEm?F‘?e dRifesS ingontifansey Urgesiacontinesnce; BﬁCtU rnal
ﬁ'\%ﬁhﬁméndéy B@k@@ltdysfdnctldh Spﬁe@hﬁtu re8jgslilation aéﬁéicﬁlé)’dlfﬁculty, erectile

BT RD L Lo BPLLE Sl PR b AP Sl deheN R B asagcimb
ofovagenhb gjsorder, eating disorders, anorexia nervosa, sleep disorders,
pervasive developmental disorders, autism, Asperger’s disorder, Rett’s disorder,
childhood disintegrative disorder, learning disabilities, motor skills disorders,
mutism, trichotillomania, narcolepsy, post-stroke depression, stroke-induced brain
damage, stroke-induced neuronal damage or Gilles de la Tourettes disease.

A method for treatment, prevention or alleviation of a disease or a disorder or a
condition of a living animal body, including a human, which disorder, disease or
condition is responsive to inhibition of monoamine neurotransmitter re-uptake in
the central nervous system, which method comprises the step of administering to



senil e denentia, Al zheiner's disease, acquired
i mmunodefi ci ency syndrone denentia conpl ex, nenory
Waely®bHeesi on i n agei ng, specific phobia, soci aPCPERIIN)56801
soci al anxiety disorder, post-traunmatic stress
di sorder, acute stress disoPder, drug addiction, drug
abuse, cocai ne abuse, nicotine abuse, tobacco abuse,
avehadvinganival bady i regrbthesef athesarertically effartive amount of a
6bvnPBUAd Batdrdingd aBAS bY tHeddIBims) $10, @R @l pHdmidkeltically
n1ﬁ%ﬁlﬂe Lp t3n3|on-type headache, chronic
ferRAa 9@%& Befache, pain associated with
depression, fibronyalgia, arthritis, osteoarthritis,
rheumatoid arthritis, back pain, cancer pain,
irritable bowel pain, irritable bowel syndrone,
post - operative pain, post-mastectony pain syndrone
(PMPS), poststroke pain, drug-induced neuropat hy,
di abeti ¢ neuropat hy, synpatheticallymintained pain,
trigem nal neural gia, dental pain, nyofacial pain,
phantom | inb pain, bulima, prenenstrual syndrone,
prenenstrual dysphoric disorder, |ate |uteal phase
syndrone, post-traumatic syndrone, chronic fatigue
syndrone, urinary incontinence, stress incontinence,
urge incontinence, nocturnal incontinence, sexua
dysfunction, premature ejacul ation, erectile
difficulty, erectile dysfunction, premature fenal e
orgasm restless |leg syndrone, periodic |inb novenent
di sorder, eating disorders, anorexia nervosa, sleep
di sorders, pervasive devel opnental disorders, autism
Asperger's disorder, Rett's disorder, chil dhood
di sintegrative disorder, |earning disabilities, notor
skills disorders, mutism trichotillomani a,
nar col epsy, post-stroke depression, stroke-induced
brai n damage, stroke-induced neuronal damage or Glles
de la Tourettes disease. 14. A nethod for treatnent,
prevention or alleviation of a disease or a disorder
or a condition of a living animal body, including a
human, whi ch disorder, disease or condition is
responsive to inhibition of nonoam ne neurotransmtter
re-uptake in the central nervous system which nethod
conprises the step of adm nistering tosuch a living
ani mal body in need thereof a therapeutically
effective anmount of a conmpound according to any one of
the clains 1-9, or a pharmaceutically acceptable salt
t her eof .



