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WO 2004/ 039778 PCT/ DK2003/ 000734 1 NOVEL PI PERI DI NE
DERI VATI VES AND THEI R USE AS MONOAM NE
wWOBMROFRANSM TTER RE- UPTAKE | NHI Bl TORS TECHNI p3AL/DRR&6BMD00734
5 This invention relates to novel piperidine
derivatives useful as rmnoarri1ne neurotransmtter

o ke Lohihi ) " v .

- NEVEE BipERIPINEDERIVATRVES Al HSE ARdTONSRuine

t herapy anNEURQTRANSMITTER REURIAKE INRBITORSI si ng

the conpounds of 10 the invention. BACKGR(IJND ART

Pet ukhov et al. [Petukhov P A, Zhan , Kozi kowski A

P, Wang C Z, Ye Y P, 1EEGUNIGAK FIE and Tella S R; J.

Med. Chem 2002 45 3161-3170] describe SAR studies of

ijperidi ne-base nal ogues of. cocai ne. WO 00/ 20390

(55 ibieBlian Soletrsria ey iaeiing G6 HomisAdISel dsqonoamine
neurdtrammlditer Feetiptale)ishibitorand therap_egtl c uses thereof. WO

e escri bes .

G o B DD R 35 306 Be o thespecomppyids in a
method fios iherapy Asdito thivarmacepticet eompoistiions reom iisimp thescdmpounds of
the ,@xrghtl%ndescrl be two internmedi ate m xtures,

I's/trans-1-met hyl - 3-nethoxycarbony|-4-(3,4-
di chl or ophenyl ) - pi peri di ne and

()-cis/trans-1-nmet hyl BACKGROUNBART - 4- (3, 4-
di chl or ophenyl ) - pi peri di ne. No pharnmacol ogi cal use of
these two internediate m xtures is disclosed. 25

Hoefukhov ety fPatskirovcP W, iZhiang Js Kogkowskiedl A, Wéngld: Z YeYP,

son SRS P57 PG S5, o0 48" o P o st

of leﬂdﬂm basedranalegyes of cvcainar, dopamni ne and
nq}\@b@%bQ@?Ge&@é{o% U@@efsﬂﬁ/ 8e§gr|b§|§j'goﬁ&[n%8 BB dimeric

reupt ake versus the noradrénafine an
hete@f’typl@ﬁ@‘ thgraneitigdises thawod i s a strong need to f| nd

efWer 0864 668 (NeunrsSearshiArB) daé)crﬂaersttszbu{o&wnardamé iperidine
derlvﬁvéﬁ_%t: %gmﬁ?@%ﬁ@&? rre:3 gp?tagg MPI?OFtShEX@WEﬁ 2 describe
two iptesiedéte migiyves,i (d)-ocks/idens-tanethgl-8imethexyearbohy-4- (3 435
dlchlwh%%yf} pri)érldmg@naqgf%gﬁ?gn 81 ﬁgﬁw%%%‘o%% gfﬁ’yl-4 -(3,4-
dichlorophenyl)-piperidine. No pharmacological use of these two intermediate mixtures
is disclosed.

However, there is a continued strong need to find compounds with an optimised
biochemical pfofile as regards the activity on reuptake of the monoamine
neurotransmitters serotonin, dopamine and noradrenaline, such as the ratio of the
serotonin reuptake versus the noradrenaline and dopamine activity.

Furthermore, there is a strong need to find effective compounds, which
structurally and synthetically wise are unrelated to cocaine.

SUMMARY OF THE INVENTION

In its first aspect, the invention provides a piperidine derivative of the Formula I:
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2 or any of its isomers or any mxture of its isoners,
or a pharmaceutically acceptable salt thereof,
wob@msaT7R1l, R3 and R4 are as defined bel ow. |PCT/DK2003/000734
second aspect, the invention provides a pharnaceuti cal
conposition, 5 conprising a £herapeutical ly effective
ampunt. of a conpound of the invention, or any of its
or any S srisomersaaramy mixiee of its isomessn@ira pharmaceutically acceptable
salt tnb@dﬁaceutl cally acceptable salt thereof, together

wherbl R, 5 ARG R" o RaGaneH PEOW e t hor aggﬁgf:? 2 he e

i i éatsecong aepectethd ingention pfowdemarphandaoéuttdadacdmposmon
comﬂrféYlf;_cgé 'tﬁéhpgﬁtléﬂ&reﬁﬁacé(/é agi(ﬂ@ of 2% 2.6 ggﬁ rﬁﬂeoé eqn%nﬁotns or any
of itstisrpersfor anyr nmﬁ@ren@fnta‘ isomers, afa phamaceadically aa¢eptable salt
there®$, rfBQé’dhbk W!hf rI%éé(}%netﬁl%HB'bréh aﬁ%&i@p’téﬁle Rarrie ey, excipient or

al’l eviati on i sease or a er or a con
diluegt a  mammal, including a human, which disease,

dmserfdﬂhepasmm fthbllﬁﬂerztibrf mpmw@ uke oflta;]ktbrﬁpéur%‘ oPthe
. rotransnitte inthe c
inver B, 8L oL iR Sl ey i e R ForBise oF 2 ifmeceutically
acceptablnsalbtheredfafardhe onanufetivoel of arpharmaceetital composition for the
treatlﬂéﬁi’ ?J?é\'/éjﬂiOﬂ%@él%@‘Qﬁ?h'd?% cﬁ’ifseé’séjPISS Qﬁ’sg)r%r 8r ? cgﬂﬁ‘ﬁ% of a

mammm;dnclusdmgc% hgmesgy, ddrich disgaa% diserdes ot con@honss re8ponswe to

inhib#iBA RA AFdarhife rfe%ﬁ@@%ﬁﬁteﬁ' Peu ?tﬁl@ |h'tHQ c%trﬂpﬂé’r@ﬁhé‘ Qystem.
mtter re-uptak e central _nervous

ur o
sy%@eﬁﬂ' ?b\ﬁh%frﬁ%%aed%\fﬁmogé@lqt%t%@ &petged for treatment,
prevertionrorsdlieniation tof asdiséase br didigbrdér ana [’fahdllﬂ@ﬁ)of laﬂlvﬁr@?dnlmal

body, BEfHie, 8 shEE R SRt Hison 57 sPRRIHEN € berthapsiye to
respanspventoxinbibéfioss of msnoamm Beurotraaspiittermaamtake i the central

nervc;?l%\c/s?&éml ﬁ/hﬁ:ﬂ'%gf rls(fg 2 tsﬂ@b %‘F%ﬁn‘ﬁﬁls%?ﬁg 19 such a living

. tionh will erson s
animakiody in rfeeghtherens ar qr@mut@amé@ﬁep@@ aveunt of 2 @ﬁrrmwnd of the

inver@isanol 88y ofits %Mrb@aﬁ?%@é’%@ itSfrsdrhbrd, UVEW&%«\aceutlcally
c|ﬂ1e d@,rlvatlves nits.first aspect t he present
acceptg@ﬁqﬁqt vi des a pi peridine derivative of formula
3Other otSiéNsRﬂ tie ventiamyvilbbe iapparehb e tiee persanskitied tinithe art from
the fibuhicalispPlSsarig BRAAAGILLI cal Ly acceptable  salt

represénts hydrogen, alkyl,
al kenyl , al kynyl, cycl oal kyl, cycl oal kyl al kyl or 2.

DETAILED DISCLOSURE OF THE INVENTION

Piperidine derivatives ‘
In its first aspect the present invention provides a piperidine derivative of formula

0

or any of its isomers or any mixture of its isomers, or a pharmaceutically acceptable
salt thereof,

wherein

R’ represents hydrogen, alkyl, alkenyl, alkynyl, cycloalkyl cycloalkylalkyl or 2-
hydroxyethyl;
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hydr oxyet hyl ; WO 2004/ 039778 PCT/ DK2003/ 000734 3 R3
represents -C(=0-ORor -CH2-0-R, wherein R

wo epr®esemt s hydrogen, al kyl, al kenyl, al kynyl , PCT/DK2003/000734
cycl oal kyl or cycloal kyl al kyl; R4 represents Rb Ra
5 wherein Ra and Rb indepeno(ently of each ot her

represents cor trijf ronethyl; with the proviso
re?ﬁ%ﬁ”?%g:(n‘ps‘tachg% bs-l?om is not ()-cis/trans-1
wheremﬂ"imbrébemw hydrpgenpaliyl, atkeh$l, 4ligingh Icycloprkghtyﬂ dyaboaileylalkyl;

4

R re%%s’gﬁg/trans 1- et hyl - 3- hydr oxynet hyl - 4- (3, 4-di chl orop
heny | Rpl peridine. 10 In one enbodi nent, R

esents hydrogen or alkyl. In a second enbodi ment-,

Ra apnd Rb i ndependently of each other represents

e 0. Rh a special enbodi ment Ra represents chl oro
In a furtber enbodi ment, represents chi oro.

wherginiR and,R mepemseatlweﬁeacm@theéﬁeeeéﬁﬁgs Mp&rdrlmom@thyl
with thé@fr&ﬁ@@%tqﬁé ediRturd of |s@3n?er§h'§ hBer embodi ment, R3

()i Fa eI BB R Rl A-Alch iggﬁ%hgﬁe'.pﬁaﬂwe %

(2)-cis/phesenisthyhsdhydrerymathyd-@r4-dichlarapkgh)-pipleridine.  a
further enbodi nent, R represents hydrogen or alkyl. In
a still further errbodl ment, R represents al kyl or

circonalkekbicalikgnt, ereareﬂﬁtw hydregeodiradad. R represents

Zﬂk%ygé%'gedﬂedﬂn%fi{ tﬁf%n@'ﬁ‘”%d@?@ndeﬁﬂ\? Qﬂr%&fr?ﬁ%&er represents
halo. dibaERASHAl. STRbPEFIA e I STapyRRasis KShiipk . 2 fuhern gmbodiment, R’

repreS¥fisO cﬁfd?@y linmaeshy | furiher aeibobireénte RO digreserté thiero and R°

of formula 1, Rl represents hydrogen, alkyl
repreéeg%lqgr kylal kyl: R Jepresents hydrogen or alkyl;

alvil a2fartRer embd@nnentj@emﬂnmer}ts eC(=apP-Bf hera rfmmmeasernbodlment

tl further enbodi nent of the conmpound of
repgérs%ﬂé rql_al élik Tepresents hydrogen or alkyl

R
r §p et fugher @mbgdiment, R Kepresents RedragenRalkyl or cycloalkylalkyl. In
a furﬂgﬁﬁg@ﬁ%&%‘khv A ré?ﬁéQerﬁ’t‘s dré@éﬂ %?5% Iyl Myl.hal £ stnﬁ@uﬂtlﬁeraembodlment

her enbodi ment

R® repsgseqien@lvhyel &@/@W%y aﬂmw in° gg SP@B'raés%'ﬁg]éd‘“@iﬁ cg”R; represents
hydrdgene i esfefiher @anddivient yR1 t&‘ﬂrhs{érﬁelaﬂkyl suich as methyl or ethyl. In a

still further embodiment, R° represents cycloalkylalkyl, such as cyclopropylmethyl.
In a further embodiment of the compound of formula |,
R’ represents hydrogen, alkyl or cycloalkylalkyl;
R° represents hydrogen or alkyl; and
R? and R® independently of each other represent halo.
In a still further embodiment of the compound of formula |,
represents hydrogen or alkyl;
R°® represents hydrogen or alkyl; and
R? and R independently of each other represent halo.
In a further embodiment of the compound of formula I,
R' represents hydrogen or alkyl;
R® represents -CH»-0-R%;
R® represents alkyl or cycloalkylalkyl; and
R? and R independently of each other represent halo.
In a special embodiment the chemical compound of the invention is
1-methyl-4-(3,4-dichlorophenyl)-piperidine-3-carboxylic acid methyl ester;
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Ra and Rb i ndependently of each other represent halo.
35 In a special enbodi nent the chem cal conpound of
wWo b@4iosoresit i on is 1-nethyl-4-(3,4-d PCT/DK2003/000734
i chl orophenyl ) - pi peri di ne-3-carboxylic acid nethyl
ester; WD 2004/039778 PCT/ 003/000734 4 1 -m

1-megrtpﬂ%ﬂdﬁfdrﬁ%ﬂnE%}X—ﬁ?&w-ldicﬁlér%pﬁerqylj Blrble?ih? e; henyl)-pi p

1-methy3-aihoxgmethyb y (8pd-dichieropBerylitpipdridiregheny| ) - pi peri d

- me'{l‘f&ﬁ-@ 'Pe ho§(ymet|?¥I-4 Qréz% Iq c]hloio;eléen&/ I)o'o 8%’[’%P%’phenyl ) - pi peri
memlr@-cycmmsﬂme mq% YroB4-sichiarephen) piparidives- d
-méth'—B%@tﬂh@Whéﬂ'@l-@f(B'4ddi|6ﬁlorc§ph7enXl) CEnlperldme

3-etl'q06yrﬁg%yl 2 (5 4- glc}'ﬂ%)r(gprﬁeny}s plper$ chiorophenyl) - pi per

3- meﬂaceiyhtmiyymmzl-dﬂ)m&oéhdm )abupeﬂ@lhenyl ) - pi peri di ne;

3-cy 06}8@9%@@%&3@ L&% Bbgﬁﬂfa%éﬁﬂﬁﬁggweg;rf pi pe

or amy tﬁ%;somrsamyany nhikkIre mn’tSr isomergngr aiphanmaceftiticdlly acceptable

saltthﬁ%rs or a pharmaceutically acceptable 1o salt
reof. In a further special enbodiment the chenical
con'pdﬁhﬁcfuﬁheit sreGiaharpbediment the chemical compound of the invention is

(£)- Cﬁs)-1 Sﬁwéth}r i) nyalcﬁlﬁépﬂerﬂhmbeﬁ&ﬂaezl}ééBbo%ﬁheébua' M&myr Eder:;
(- T("’)” o o ﬁ;‘is'C&'D(@Dhﬁ'”ﬁ(bo?iP%WBﬁ&%’P%V'ﬁ‘e@@@m%thslester
(+)-Cisa netinlyi- &h@drﬂyﬁiﬁéthﬁM-@SUfedlchlofdpr@rﬁd)lpl eridine;

) Tfﬂg‘i Pﬁet Ihf{-%gﬁg Kyl 4 (éﬁ d|cf'ﬂoFoth%rn?/ “Pip nc)mg 'perid

(+)- ClSafétmgﬂhyB3+ﬁwdr@§wnmhw4-(a4(cﬁc|4100bpﬁﬁrqd)qppemryh§e pi perid

C)- Cl%nfmathyl T p%droxymftwo? g’ 4 dlcil'horlopﬂenyg) E'pc?”dllﬂ or ophenyl
(+)-Tyans- g)-équtayln%-hyd(o)gyn@tbylﬂ (3 4- d|chloro enyl) piperidine

(-)- Traﬁ§11hmeﬂ%nl3yﬁiydn§xmbhw A43(AdftnibrephenARpRYRYidingRi perid

5
()- Cl%&fﬂ%}@ﬁ{ﬂ%&@{%@yh J1(34-qighlgrophanyhrRipREHPe) - pi peri d
(£)-Cisad-méthy-F-naesthokymethyl-4-(3,4-dichlorophenyl)-piperidine;

()-TrTR: ’i%etﬁ YRR AR Y43, 4RIl SEHeRl ARG i P! Per ! d
() Tfamthwetbyle%ﬁmyﬁnymﬂhy&#(s 4dightohibphepiepipkyidineper i di
(+)-Ci¥1-methyl-3- ethoxymet I-4 3,4-dichlorophe l) piperi

(+) Cs%ﬁf@?‘ihg‘ %éne%pwmggméi 3,4~ dE: I:or{pt(?gnyl) ?)lpilf;?r{eo heny!)
(-)- Cmnﬁmwmyl%-mdmwwméth 1443 %léhl@r@ﬁﬂéﬁygpdﬂpaudj.hepl peri di

(+)- CnS P]Trgé%%é bopﬁq)[gy‘imég?%m@%ﬂ - B&SEAI g%lhlororghényl) -piperidine;
(-)- CISFFEMWIhW@—QY(ﬂWMWhh@’ﬂhOﬂym@tW-d-I-(GM- -diohidrephiényl ppiperidie;
O e bRy S 42 gl aroe By BIRRI A5 per o
(+)- Trsm;;—1 nqetpyI@-gﬂloxymethyM (3,4-dichlorophenyl)- plperldlne
(-)- Traﬁ§11hbﬁ|eﬂ%/1-@3ét|h@»’( mmwm (B’i—%id?ﬂ&fbﬁhbﬁ{/l hdine; i peri d
ol R sohe SR e &
()T@ﬂ$-1@mﬁwmm®w0>@nwthy|%(®Flydmlﬂblﬁpfwmt)rplbeﬁdlﬁé 4-dic
T oL R Aol P spispmeny - pppipine:

( ) Tr,aasﬁememl-@@ohwm:r@thw%l (3,4-dichlorophenyl)-piperidine;
(+)-CldTPiith jﬁs SAIMURROM-4:(6 - drcRioF ShRSrAMASIBLt B! Per T d

(+)- Trarﬂ@rhw tbyl&m@%@tmmxl 443 4-dickierephasdrRipstiginger i di
(+)-Traxis-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
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(+)-Trans-1
- met hyl - 3- net hoxynet hyl - 4- (3, 4- di chl or ophenyl ) - pi peri d

WO n@4/03¢779 - Tr ans- 1 PCT/DK2003/000734
- met hyl - 3- met hoxynet hyl - 4- (3, 4-di chl or ophenyl ) - pi perid
ine;, (-)-Trans-1 5 _ |
iyl e R8BI Y btafls ™ o opren
(+)-Cisﬂ$’-*eﬂ’)6>3231ét%ﬂw(§a@,4§d1§iIbudphénf/[}-,pﬂpeﬁcﬁlhé;or ophenyl ) - pi per
1di ne; +) - - \ . c L
'(‘)‘C@‘g’é‘?tﬁ‘?F @éﬂ%%a o&'ﬂf@!‘ﬁ?Pt‘%@%‘éPﬁ’?&P‘cﬂ%’or ophenyl.) - pi per

(+)-Clse3-nesthoxymeffiybAg3|4-dichlorophenyl)-piperidine; _
()-Cig gﬂhﬁghéﬁlﬁétﬁiPlgin-gz;‘)lﬂ@émwopﬁéﬁﬁ)-ﬁrﬁ@nﬁIHe‘?f ophenyl ) - pi per
(+)-CisdegoperymrtimympthidhGdsahigrophey)-piRaridiner ophen
()-Ci¥l L eRiIBFObYigho X eYAAQB ALdRh T p GibeAGRss 5
(+)-T§agls£,e§rigl>qy@"§ettﬂ%'-4- 3 LRIy Fidendind! chl orophenyl)
(-)-Trams-3ethoRymitiunet ddichioro hdayl)-pipledidingheny | ) - pi peri di

ne; . NN
(+)-Tgans-3methoxyme ki Ryt-dighlosoahepylaPiBetdiNghy 1 ) - pi peri di
(-)-Traas-3-r_nethoxymethyl-4-(3,4-dichlorophenyl_)-piperi ine; _ _
(-)-Trléﬁéé-sgéfc[o}gr&@Q\%Wdl&h{%ylﬁ:&%-ﬂrc@ﬂd‘rabﬁér%ﬂ)ﬂﬁaéhainéi perid
(+)-Tramsrcyayiopyigethaxyethy -t hidiepRappenyipiraridinge
(+)-c{s|t3.1£b$%wéﬂ;9m- ,¥1di6_rﬂd$lg}§léi ; I)gwrpgﬁdm@; 4- di chl or ophen
(')'Ci%e?)tﬁgk&’?&'ﬁ‘?ﬂw!rﬂ( 7%@“@5‘?@?%]@! é‘ﬁ@?'ﬁ)&fé?;peri di ne;
(+)-T(alr)s|-§4m@<ymehnydw(a,miembrbﬁhdn;d)-piperidine;

- | | P N . x g R
(-)-Trj(a %E'#[Sgﬁls]@%eﬁﬁwsﬁ%%ﬁaﬂowg ,hﬂ] &ll)-grlﬁ%}dgr\)%’enyl ) - pi peri
or a pharghaceudically agqeeiablg-salt thereof.

et hoxymet hyl - 4- (3, 4-di chl or ophenyl ) - pi peri di ne; _

i(- ﬁylgrgrpngi_neé_ﬁgﬁto??v)\(/xré?trrl?grle_oé%_ﬂ(ag ’eAr'ﬁbdoI |r|¥1|e(r)1{so sl,1 Sggclzr?b'e%' dbdve is
cons{dered athin thecssdpepsichy| presdriigventtiopl. - 4- (3, 4- di chl or oph

enyl) - pi peri di ne;

(+) - Trans- 3-cycl opr opyl net hoxynet hyl - 4- (3, 4-di chl or oph
Defirdtionh pf Substitudnise; _ .

(phifs Borirch® BPHONARLBH hatls (eréseHts uBF@RARSTYS] BroPh@sr iodo.

( -In-tae sontext ohthis ivesting Enalcd giowr depignsinseh ynivalsnh spturated,
straifiti St&ranched hydrocarbon chain. The hydrocarbon chain preferably contain of
fromé’r}eé{o,ﬂs@?%ér or SR O LI, ifailding SE RoBRRAEMHEopRNRY, tertiary
pentyt, heXylamst iSohexpLincx prefeirgd e.mm}ﬂment alkvbrie@m]mmss P-@i-palkyl
aroufy g b AIRIEREEAAET bt HRERARVDAR. In another preforred
emberisaeitrafihis iavertioncalkydapesents a &1-scldigiRMRAVRIFR Mgy in

. ist f.ion. Definition of
part DI%rt% _%Qﬁ@th?/f, W’t {eo%gpﬂlt Igg?w%? this vent i

t g ' halg . . .
L i e o s o BHGRHSE% §Bbfgn chl
contePiigsihe of nidresicubvebohds) iacludingydi-egresy i-eiess gndpety-aenes. In a

R B AOEE S ) BB S o i

carbbnatomsd Coe-akenytainsirding eteastene daubfa pong. b jlauamesgpreferred
h! i ' . [1-. 2- -

embgﬁgﬁ%!ét Otnb%‘i’:@&ﬂ}ll ?l”%udggg@%nw%ﬂgggététﬁéﬂyl, Pegit brogedwd1-, 2- or 3

exyl . erre odi ment_ al kyl
butenboEdenbYidienyt; 1 2t 4~ F STSXeNMe Pt A haexie, or 1.3.5-
hextrisgaut yl , secondary butyl, and tertiary butyl. In
anot her preferred
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30 enbodi ment of this invention alkyl represents a

Cl _3-al kyl group, which may in particular be nethyl,
we@btdwglo397ps opyl or isopropyl. In the context ofP¢HhDK2003/000734

i nvention an al kenyl group designates a carbon chain

contai ning one or nore doubl® bonds, including

di -enes, tri-enes and poly-enes. In a preferred

elbibe eaniextafdhisiinesiiiongamalkysyl araup desiangtesma carbon chain
contaﬁﬁﬁ@bhé%? rﬁ(eref thBIE AN %éuéﬁn?@n-@ﬁé@% yfﬂe%%d oly-ynes. In a

pretolyca g bt His R ot B 11 BV Ao s SEHom, b to six

carbonnatents (@3.s+alkyiye imdiuding adteadt pnepgrplglbont: In #s nuwst preferred

embogi'ﬂ'hgﬁéhg ﬁk%rgyl %%gf tg\gyth?r?tl nrlé'letléﬁ"@ﬂ' ﬁ N ?ﬁ prﬂeynyl,vqo 2-, or 3-
butyngh ©4/1(BbutiymECTI - DRZ@BA{D@@Y_\BWI @& 1,3-pemidiyayit &x2-03-, 4-, or 5-
henyﬁsﬂ'ér’l @W% I6P1@5-lﬁ%3({r|r¥g§/PUp designates a carbon

I ng one, or e triple bonds, |nclud|ng
din mee@ontextl of;ﬁh@énmlom gvsiaalkyl grﬁua desiaedes agyclic alkyl
groups PP A bohféﬁhlﬁb lof fdoin EHred o 8bvéh @atb@‘ﬁﬂbh@(Cg 7-cycloalkyl),

incluciod BBy yeRBhbRichyanty SRe BT sypiehseil

its nost preferred 5 enbodi nent the al kynyl group of

Pharﬁwgs% tjb( QA@EQE%I@%’%E%'ML' |°r i prgpynyl 1-, 2-,
ut di
4Tperehgmical angomqo@frihenpvgntx)nlmayj_ae prgvndeql in agy ferm suitable

for thB“r‘ﬁﬂéHMéd a@hlﬂnsﬁ‘aBSKdSMféﬂle ‘P(Srrﬁs r%cﬁrdé érhté@éhtlcélﬂ/ (e

cont ext his invention a cy
physiglogicaiy} @gceoptgglg Sas g pre d?rdmgdr% Qf@gé)g |t15e chemical compound

of thecipweaiisri.ng of fromthree to seven carbon atons

A S by RSB RSa HH R RS RO e pwipout it
the nﬂmmm::ga%rﬁabhd_oﬁgam@aeidl aldiiunt salfShschlresnthedlydrochloride derived
rom GRENPH Uit U OBl YR A ety IS e
derivecbfrﬁm mitrig agid, tha penelierate delivad fromeperaigoric acid, the phosphate

derlvé’d" n?&p%hbé)c.oa%e&mehét% Ve frodf Suharic AEidP i foraate

deriva A BEmis SciflPRACEIAS GRTVSH HEELRRAIGIAC L dep apomate erived from
aconiti® @bldd the ¥éddrbate ddriviet #iton® Bscorblteadidthe Geheendwsugitoriate derived
R RN ST p—
derlvwﬂorrbclnnamne: algid ] the citfate mleriyed fbnoairic anid,dhe ethonate derived
from gHbr cﬁacﬁ&’ e rén\éﬂ%té BAvEY fréhF?ﬁéHtﬂlc éckkﬁ the& ftﬁ'ﬂér%@ﬁgnved from

r‘om perchloric

fumarie éﬁ*dpﬂt%@ld'&ﬂm%teé@rwed tf’h'@ glylltqm@t@lcaéhe @bf@ow%ﬁeﬂved from

glyco?ﬁé@iﬁggegtaéﬁtéej??@m ﬁr@?%ﬁ%@e&gcﬁ%fthé @ﬁalé?fﬁ'eﬂérgfgﬁm;’foéﬁ%éielc acid,
the maknaye enVeRTomLBRaTGAaH: e maaddeRidemes R fdhelic acid, the

methnesulplsaratbideriasd front nethzmezsisisonip bomlatrm nkpthitivaldne-2-
supr R AENEE BN e WSO SO e o
phthadiciagid, the saliaylaie dedved frem salisuicagiei thesortatedesived from sorbic
acid, ?@Q&%@Fdeﬁ? ARKIVEE @on’lf1 5eats! 5’@@” tHé ﬁfdcﬂ"até B%n@é@ﬁbﬁ ﬁ%CCInlC acid, the
tartrate dern\?ed frér?lr’rt]algtgr{ilg acnldcth%Ctloluene- -sulpﬂargtte%en%clj ¥r%9n p-rtglrJIene
sulphonic acid, and the like. Such salts may be formed by procedures well known and
described in the art.

Other acids such as oxalic acid, which may not be considered pharmaceutically

acceptable, may be useful in the preparation of salts useful as intermediates in obtaining
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fumaric acid, the glutamate derived fromglutamc
acid, the glycolate derived from glycolic acid, the
wo aomtasw7gleri ved froml actic acid, the mal eat ePCPDKI@®@d/000734
fr_om mal efic acid, the rnalonate derived from nal onic
aci d, the nmandel ate derived rom mandel i ¢ aci d, the 30

nmet hanesu | phonate derived, fromneth '
a chegnigal potrm@und%mhﬁﬂngﬁ@ﬁ@ angjts, ﬁgﬁgpngc Eg@%&%ﬁgﬂlg acid addition
salt. nNaphtal ene- 2-sul phoni c acid, the phthal ate derived

from phthalic acid

. [ ' .
SEramplasorRdmacRat bl ShfoflFshiE Dt picmical,
compggfid of g&]{ miventien inchutid, mithost Brnitation.cthe, soditem stedqiaiagsium, the
. ved from su otk . i .
oL abSBN A, B8 o, B SETa30te
and tips pimenianssalt @nshibeilikeael a chamical remnaued of jRe iRvgniien
contaﬁ?fg %g %rfr?{)ﬁ@ grﬁgpr.@lﬁﬁ\eéﬁﬂo@\% ¥itd mhpQefoandd lasotedeads well

) . aci ds such as oxalic acid, which ma
knowp@ndideseshef dr thQ1a8Bhar naceutical |y acceptabl e, may bg

Hﬁfﬁé cdrﬂe{(tftﬁ‘ tﬁTsﬁﬁﬁﬂtdrﬂhe%nismﬁ saltstafNHconkaining compounds are
i at es i n_obt ajni 4 ]
s S Ao i iy i
includentrenglkprordo salts, teacyaloalkylianiumysaiiscapd g ey@eallylalkyl-onium

salts addition salt. Exanples of pharmaceutically
‘accept abl e cationic salts of

TR LT MR e o —
incluc‘lze}1 EXMP%%Scbf}Jé[litab_hﬁpro@r@@é 6f the subsearmagreesbrding thithe invention
inclugs, gg:}p@pagqg ﬁ%ﬁ%ﬁﬁ%ﬂ%\% or lgr'ac}r?',rgg%;]tg;e?ﬁre&%]ﬂ}ﬁgiggtg)lptd;rSU ps of the
parestmsaind: @ipartidulaf intérest areecampaundsmagifiadaf agarboxyl group,

a hy 5%@293§v§rg?t%ﬁﬁr§méﬁgg%' @%rﬁg%@' &f%uﬁ%le@eﬂﬁ‘ﬁ(@@ aRYesters or

: . Wi an scribed In the art. In
amidebe context of this invention the "onium salts" of

“ﬂg&nn%rgégﬂiclﬁgc g@GH@%tlﬁ iiﬂveﬂﬁbrﬁhﬁa@/ s> picaAgBchinadissoiuble or
indiskollble-Tommh dpaelont WEN R TP al FEceriqS SolEh Yllbh as water,
thalidlc bg@kﬂfy gkéllrmigﬁ%lfabletfsarmamby hisodyclida lhydrated jormmsush as the
mondshpte PSRBT, S PADLE SIS Gt Byt and e
like. irf genera lihe dimsotirhlg forots ateecansisarad cﬁé@i\/@d@ﬁﬁaiimﬁﬁiﬁuble forms
for tﬁ%sgﬂpr%\éggtoyfms irhentiBp! ude conpounds nodified at one or

active or derivatizable groups of the parent
compound. O particular interest are conpounds

Sterf@Bgbiibfel at a carboxyl group, a hydroxyl group or an

ctieh Sheim Cal PREELNGR & Erehiesan: BBl By BFpEadenantiomers in
(+) eiinﬂg(eﬁfgrrthg t;er’ﬁiu,\l?lbas i racetisid fonmsi(#9sdhe ma@emategcpf these isomers and
e TP NG bbb el en g onton.

|| Recomicstnmstsian e rarelvesinig B opfigal aBtPRARSRLNPHR methods
and Eﬁ?\@)}é {ﬁf‘ne \Wﬁg%%_@géﬁa@in?t’cﬁé igbrhenil 841 isttyeuse of an optically
active acid,y algcij1 Iigératting trt1eIr Iopggarlﬁl aec’tivte %%i%gtcro?rﬁ] o‘jlulrn"’clit t()ey tr'élgﬁinérﬂ%vith a
base. Another method for resolving racemates into the optical antipodes is based
upon chromatography on an optical active matrix. Racemic compounds of the present
invention can thus be resolved into their optical antipodes, e.g., by fractional
crystallisation of d- or |- (tartrates, mandelates or camphorsulphonate) salts for
example.

The chemical compounds of the present invention may also be resolved by the

formation of diastereomeric amides by reaction of the chemical compounds of the




l'ike. In general, the dissoluble fornms are consi dered
equi valent to indissoluble forms for the purposes of
w0 biog/03917®Nt i on. 25 Steric |Isoners The chem caPCT/DK2003/000734
conpounds of the present invention may exi st as
enantloners in (+) and (-) frms as well as in
ese i soners
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fromd(fr) oh¢-) phesglatarime, ) DD(+) pRényglyemes (+)o6rE) cmﬁpb@nlc acid or by

the fbﬁ‘QQ idF ﬁf Hfé%fbr&glgqe?etda?@émg‘%teioty%%\cﬂgx [oE ﬂwq 8'{5?@}%@ compound of
the pggﬁ@rgt lngeraijpm\géh &h lecaﬂ)y petive ghlomform@team the likad

| 'N@dlﬁbhél%éﬂ\%d@%l‘ fh%' He%oﬁ/ﬁ{dn o@f@ef‘%oﬁ%@%@ﬂpg\xn in the art.

reat ase reso
uch Ethee boiehPre dEpeiteed biriEHBa de CPlotAsE dViap S
Enanhomms SRaeeritosnand REBOIIRSACIIrYAVTBY thid. SAFS NEW York (1981).

o@gﬁ%ﬂ%%hﬁ% 85{1}%&8;18%%?\%1 @%0 brﬁ“ﬁ%g ﬂ(f:ﬁﬂ é)p%cglyaceﬁve startmg

mataﬂedﬁ:tlonal crystalllsatlon of d- or I- (tartrates

T iSRRI SRR BT e B o v

configueafions ascwell \?édﬂ B'thtJfﬁiS ﬂTem@fatTfthlwstlﬂu@”ﬁtFér@mrﬂTa substituent

4
N G T e

configpi 'Oéwe Vedqigaghano pn@mm@esbswmedna@nupn the
substitueints 8 matt RYare inetehns canmiglration. i ahoﬂié‘?'é&‘ﬂit%cﬂmleﬁﬁof the

el O SO e ok 008 B P

SUChHé@@ﬁr%an@ﬁnvmxwemltareof:mrrpmhmgjrademlc Ingixjures ent
invention with an optically active chloroformate or

he like. 5 Additional nethods for the resolving the
Lab rs are known in the art. Such nethods
| I‘TITHeJd@‘nbeﬁ@s dﬁﬂfféﬁhb@ﬁhd?’b/mé@q}éeﬁseh .anbE?§%é]}+§dgorWrL§Belled

form tﬁ? Ena)%:?ﬁﬁre{@(ﬁ Rgﬁﬁ’l‘g?)ﬁggélt?ﬁgmq thg binding @f a marker to the
compaunsboiidéeresinthat el dlpweapageantitative detectieh oﬁséio\/@mpound

St'l"’Het I'aBglleqT%ﬁ]rpoﬂbﬁ% r?il%ae': *ﬁ(/&ﬂfic{i%?fct?éug?fcuf ggﬁgarbn%sf) iG tools,

ralectéaﬁqrgwrampaﬁ@r IRG; agents llaé!arlnuw;agmoettc tmethedd, .anthfer in vivo
receﬁtbbﬁha ingnt R3 and the substituent R4 of the
of formula | may in particular be

kel
BS(R e‘i %9%&&33?@ Heafiry rpr@far%l@lv\fo‘@ntam%atzleast one radio-
nucnaaasraeiabel Pwﬁmmabﬂdngﬁ@dloﬁﬁcﬁdé% a@\éﬂmaﬁéfblét!@@ for usage. In the

conté& %?ttiln gﬁ? q @Fﬁf g%f’n?ﬁlfellg qrﬁ{g *?'V %&1 ) (deur][erlum) *H

(t”tlum)bsth ant atl 8Fe in cis conf| gurat| on. The

Yl 'ﬂ?éC}Hg&?oﬂﬁétec thd BBERLS E%%ﬁh%@ﬁ%é%rﬁmventlon

Lhereol? i nclu xt ures.
may-be selected from Position Emission Tomography (PET), Single Photon Imaging

Computed Tomography (SPECT), Magnetic Resonance Spectroscopy (MRS),
Magnetic Resonance Imaging {MRI), and Computed Axial X-ray Tomography (CAT),
or combinations thereof.

Methods of Preparation ,

The chemical compounds of the invention may be prepared by conventional
methods for chemical synthesis, e.g. those described in the working examples. The
starting materials for the processes described in the present application are known or
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The conpounds of the invention may be used in their
| abel I ed or unlabelled 20 form In the context of
wao baog/osgTvent i on "l abel " stands for the bindi ngpof/DK2003/000734
marker to the conpound of interest that will allow
easy quantitative det ecti on 9f said compound. The
| abel | ed conpounds of %he i nvent e usefu
o r

may rgpeilinbe preparsgiky corveafignalme S?'g}mmﬁém??% Pfaﬁ'@’ %’8@%?'?
Chem|dé|§/a::‘l ous di agnost |50Thnet hods, and for in vivo
or inma : ; . '
Gora b REUAT 1 E0BLAREAAPS AERBSE i compound of
the mnernﬂra)mlasrag c@nivabidnal Rosthoden eni tting radi onucl i des

atSS%ltnld Orﬁ%pﬂét@adf Be &4 tid)?\@gfeschﬂecg h@r ‘Pﬁ‘é;ﬁﬁé iflateliBy

raronuc Ide 1s era cted f
convertionakiachniques, eaH y(qxrrﬁptl@mcwqteﬁsatiqft d'sltg'f§°”,1251rom

chrorﬁ"?%éﬁrﬁgldeﬂ@': The physical nethod for detecting the

i somer of the present invention 30 may-be
sel ected from Position Em ssion Tonography (PET),

Biolodi®c4al on I magi ng Conputed Tonography (SPECT),
Oﬁg@%@f an% nfk&ﬁ‘?ﬁré@%@%g&%wﬁcﬁrﬂﬁwﬁqmbrt reuptake of

the mmmgﬂaeshylopm‘tr)e, ooadreoabne]and@egotpngng@ynagg)spmqeo% such as

descr%ecF{r)\ 1}he chem cal conpounds of the invention
re are by conventlonag nmet hod {or chem, ca

IS .asfurtbergas;@eq’gsl@asﬁgggrp thhalanced, @c l:hierved n {hese tests,
the cS%@Eﬂh%§ of IREinvehasr afwcﬂﬁéréére@ﬂ Seefolrin tthe treatmentsthe treatment,

v A lee SRRt A oD 4 el incc-
ing affuga,adhibl dissasendisorddr areondilonfis oespomnsive io uahibytlon of :

mon?ﬁﬁeﬁ@%ﬁogéﬁgrgg&? rg- g‘f’%k:eomotﬂ@ c‘eﬂ PHE 0BG s 8

conv ed to anot er co t he
i iy arspiesial esibagdinent.dhe icompounss el die inyenkan ey 2onsibbied usefu

for thl‘é;tg?%’rﬁt%\t%re”@ﬁtrér?@%ﬂé\ﬁétrdﬂ?éﬁﬁrbb@‘Hré‘tﬁﬂér f&ie'pS?é’ssﬁm atypical

conventl o

depresiPmaTRSh AeproRRvA JIFQHIET MEIANEL dipoyeiet ipoiér disorder, bipolar |
drsor@Bf Qﬂﬁélagllﬁlﬁéb/rde@tc?cloﬂiwhrcgilwberﬂmmm tisotderchrepmuamdsneral

medrpﬁhqq;}c{r’rlrc?r\é%br&)g%@cgﬁr{dgﬁeé& ﬁ)@ﬁgdqn&g@ser zk?éerudgglerﬁetr%at Banser's
syndrmnaﬁolssﬂsn\mecmnnulsyecdrmnder i marsg/ d@pfdﬁonﬁ@rc@s@rgghwggout

agorgrgﬁ’&%b ﬁgnrhfa.%&géﬁ \/Nrilg%gzrapﬂ?ib?a o‘?arﬁh’dﬁr’é QithdsPAktoery of panic

ance Ctivit opserve

disordes.tpanic atackdnewoRidetsits, e avdRes it %I@n%ﬁeﬁwpeecﬂv'w

drsoM%?fc%eértS} bRRety! ahgr@nte@ AgxieheaisoRiYr, eatiriy gisewstt Parkinson'’s
evi atjon 0 di aease or a di sor der

diseqssn @A KIBRORFM, RMARLF: SPRENIE.of 495 il deribnti, Alzheimers
diseddes marredlrmmrdwdeﬂmeaow diyhdrome demesfiaoinydex,gnemory

dysfllrrrr]c fot?r' |tn'a°grerr9g, social phobia, post-traumatic stress disorder, acute stress .
disorder, drug addiction, drug misuse, cocaine abuse, nicotine abuse, tobacco abuse,
alcohol addiction, alcoholism, pain, inflammatory pain, neuropathic pan, migraine pain,
tension-type headache, chronic tension-type headache, pain associated with
depression, fibromyalgia, arthritis, osteoarthritis, rheumatoid arthritis, back pain,
cancer pain, irritable bowel pain, irritable bowel syndrome, post-operative pain, post-
stroke pain, drug-induced neuropathy, diabetic neuropathy, sympathetically-
maintained pain, trigeminal neuralgia, dental pain, myofacial pain, phantom-limb pain,
bulimia, premenstrual syndrome, late luteal phase syndrome, post-traumatic
syndrome, chronic fatigue syndrome, urinary incontinence, stress incontinence, urge

incontinence, nocturnal incontinence, premature ejaculation, erectile difficulty,
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nmonoam ne neurotransmtter re-uptake in the centra
nervous system In a special enbodi nent, the conpounds
wo@toonla97rsivent i on are consi dered useful for tPEI/DK2003/000734
treatnment, prevention or alleviation of nood disorder,
depreSS|on atypical 20- depr 88si on, nmj or depressive
rder, dysthym c, disorder, bipolar disorder,
anorsf'ad?%WO?a &'&QF ders, aidism, mPt'%msHtcaetlllora%naeﬂamﬂlepsy post-

strokda Sepréea;lonnmgslir@ocderorain&idrﬁa Gikedhdud@shédtonal damage or

1o e P B TS SR g r
consaﬁrpd lusiefud fon ’@ertmtmeparprevemm oealle vitinincofdd egregsion.

t 0
" Igﬁgég orgl ) Vﬁﬁ%ﬁ?%ﬁl Pl Hita Elwhlﬁa%ﬁéj%s% Qflg‘r% %&&% t:ha?maceu‘ucal
ingreqient AR} igsdthinriforanogef tqmsabonﬁﬁdrg@ akou 1080t rogtARIrper day,
morglpfeferiréd by FerRabowt 10/to SbRRrStRY mg rydaf%s‘itp\feferred of from

I d d
abou 3B3b Ak 0Bl Z\%@e@%&k&ﬁwf? g T —
admlofstmglennthe foemiih evhiehnitid admiribtched e nSdlcéiﬂlcﬁrﬁ@éﬁsldered the

subj@&%%'drlﬁg)drﬁgﬂf%}ﬂﬂgaﬂo Hﬁg%épﬁém éec%br%)g\!(egd AP LRer the

prefeseree ﬁnd@fxaenen@ ekthe physinialeor veiennarian ireskarge.
diFefdtrdd c&hHSuﬁG’é’BﬁHe"iHv Hﬁdfgsﬁ%\ﬁlé oﬁo@&%"f‘beﬁv@mﬁﬁe sub-

micr i G{3h APRTCr R ! RS oot i b | b b,

m graine pain, tension-type headache, chronic

e headache, pain associated wth
Phar&:g%f '@Eqac!#) 'PPBF@% gia, arthritis, osteoarthritis,
r hie @matrtﬁrcasaechmetlnsentm;kropliies novehphafma#eadulical compositions

comyiid SRRyl ar e S Ehe N et

lnverﬁ@gr opat hy, di abetic neuropathy, synpathetically-
Wﬁﬂ@b%@nﬂé‘élrbonﬁﬁdtﬁ%mle |ﬁ€éﬂtﬁingl‘ogu§g?rﬂr?eraﬂﬁ'rﬁhy be

aamiEBL 2R R g o hara Haraceoaboum ooy Afresso introdu the
activp axgretiieat)aptionallys inthecorm dffafmyﬁoléﬁbemwcéeﬁtﬂbl@%lt ina

ohariEL 058 4 oA RSt R Eone Gous SHkSpakaient, carers
buffegs, gilupatsi and/asiother dusteiafy phérmnyacenfca0AAiIRsRET 8

PG LR LODB3dimeR ﬂ'le(’h@?hﬁorﬂg{o n%l%rﬁ?a%eutlcal compositions

d r autrsm nutis ni a
Comﬁﬁéfr&?é%ﬁm'ﬁalsﬁﬂmawwef inkeRiiam or & pharmaasuticalty acceptable

salt dnrﬁlarlnatﬂm‘fmeofstdgeﬂfﬁeﬂ withiepd d?%@ﬁ%arﬁ%&%ﬁﬁc%fy acceptable

canrieg B ialRy, a00ed lobrbpie” Hiesspeuitsudipeprariwiagticrgredionts,
knowtdred usedatrmhetart ﬁ'rlm/mmec(e) musébkescedptable” #f the sense of being

com ASBIEHR 98 oL ETopb PG 4 Ao e

recipiep} thedeeint (API) is within the range of from about 0.1
t P’h@ﬁﬁﬂ&el}t%p P@gg%rﬁ?éf lﬁ%ymver\%b%gy BE ‘?ﬁéseed%t? La}) elg)';noral

apou to a most ~ pr

rectal qur}cg,ﬁ Wutpu@@op@ tgmgl (inoloding buucab@md galy-lingual), transdermal,

vagmdb@epiufeﬁteralf(m&mdﬁig c&tﬁﬁ@o&é‘ﬂ%uﬁé@@heﬂﬁggnfg%%u%%lar intr dapentoneal

s B B B ot B e et Mo vt o
thosegaatfooulsuitabledobadiyinistiaion mf inhlatisn br B%Uﬁldﬁv)m M@mdmg powders

and Ilgﬂﬂ Jét‘éécﬂ%rdrﬁlﬂﬁ rafSiE g bgrb%%taa}ﬁ(%%%gg [ §4&6mS shiftSbie examples of

an or ve eri ﬁar [
sustamed release systems include semipermeable matrices of solid hydrophobic

polymers containing the compound of the invention, which matrices may be in form of
shaped articles, e.g. films or microcapsules.
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Preferred conpounds of the invention show a biol ogi cal
activity in the sub- mcronolar and m cronol ar range,
WO 2@4/084778 r om bel ow 1 to about 100 M 15 Phar nBCEDKR@AI000734
Conposi tions In another aspect the invention provides
novel pharmaceutical conposi 11ons conprising a
therapeutically effective anount of the chem cal
c okhsoehemieal earapound efithiednvention| togathsmaviihoa conventionatadjuvant,

carné”rf of AfudrViABY ks l&é’b d4¢28 n‘n? tﬁ% FOrPdr mé’rn%eﬁﬁcal mc):md)o&ltlons and

m ni st er e |nt e raw chem ca
unit $QS%9§S &eel gh termﬁtnCM@c@“dﬁean%mmamculagt’a@dﬂte,rftlled capsules,
powdmtar@rpﬁllbyfdrmst hed f.qmgsqﬁlp@rmwa% u@%§@|r|net gl Whtéebﬁjt.ons

arnuaceutl| ca
suspEfitibns. ol iR 4hd Sdhsisehiad witthe SAfge. Sikior oeslaise,
suppasitariastfer rewtal/asiministratiors, usidosterile ipjbataisecssltiir® for parenteral use.

Suct A BEL 85 obepoRt eI ETRAE TEhs Lol FE T
convenpfionah g}gr@c};ent@dnpguv@ntmnat proporfioanst with or withaut additional active
com@@ﬁ%&ﬁ?ﬂr‘hbiﬁ%é éné%ﬁ@ﬁhﬂﬁ'o%saéé"fém%r ',’!]‘9? oMl gﬁﬁﬂntable effective

q one or nore maceu
ammél‘tt}&é %BP*B’G Earﬁﬂieéﬁgomm'é%?'@ W'Hhﬁﬂe laimd@ﬁallally doga@@range to
be empleyageut i c and/ or prophyl actic i ngred| ents, know and

Sﬁ}% %%giﬁ@ %gﬁp dﬁ?flﬁr ! :[,%{Aegrﬁ iﬂvgna;ptg ﬁgp ;Il?accderﬁitn%?éreea in a wide
vanetytqfeqrah argl pateatersl ddsagedofnos. tuivilitheoobvimus toothobaskilled in the art

that thQ féllb‘\?vm%l déga%efﬂrms‘?ﬂé éﬁrﬁ)ﬁ% -ad} fﬂ%@&i&% lééfn&%;n{agbleéther a

osit on 'na
c efffl@ﬁl cground of theyinveptiomena ﬂharma@%utlcakbwlammabletaaﬁlodal chemical

comdduﬂg|d:[(ﬂhélg1vbﬁﬁ@@| and sub-1lingual), transdermal,
i nal or p renteral (includjn &ut aneous,

su EBf%Pr?é'(B‘Qé’ Amary GPEyositians Fgat 2 chARgal compound of the
preseéntimentanysharinzceaticdligracebptablt cafiersaitiabe eitfidr s%ﬂ’i@ ldrfﬁhund

Sol By 6K DU WA OhBIL Blkolinses Zebhei Crdtbostors

and disparsiblegraoulesi Asolidicagiaseaddesoneodmore silbstarceswhich may also
act aé‘@lﬁhéH@tﬂa%bLlﬁﬁ? agénl?,ysélHBﬂl%rgeglbFlS%ﬁ@SQJ%\éﬁgiﬁ'@agents binders,

sust ai ne ease

ita a
presqr}l‘Jﬁ‘,‘tfvﬁae @E’h tegtaling agents. @é@n@@ﬁﬁmlﬁtlm@mﬁbl c
P&t powderse e earrienig d firgely aivivaansblial whitd is v 8MikRite with the finely

ces rray be in formof shaped articles,
d“"dél%&r‘]’fan%&’@‘s Wi crocapsul es. WD 2004/ 039778

PETIabiets 0B @REVa dompdhefitie nikedninithlthe camizrmavisl thb@ecessary
blndlﬁd‘éf&%dlt?rh s&@;ﬂffé g?cipdﬂl&ps ?rmj QSPQEQ egr]rgght?aglb%yefaﬁéd size fesired.

fr hsm\m&%and mlef@mfpf@fably eastaimtromufive: ordes dgebout seventy

percetnlﬂ @f fHef ::1ct|$!faI Q;an u'ﬂ‘iEl BORABIER RS ‘é?e eH&nPé?rtHoﬁH A
Ies powder

magrieginy Earele, (e, SHR.1eiPse. HEGHB G 0R, SiRhagelabudrdgacanth,
methydodallwcosmsodiﬁrrsuanbeﬂmeﬂ@/lceﬁmbéI B nrlting wax, eeda butter, and
e WGETRIER T LSt B WRRORETE il bR e g e
Compphpéwfﬁrtﬂr@apeulatm@ matéial asaraeniergpravidirgea caSsudé in which the active
compBREATTRMAWr vilout BRI, §d SMFo @b & cHRRAIGNIR [T hus in
assoc}lalnqtlon Wlfth It. glmllarrTIB,rcachets and lozenges are included. Tablets, powders,
capsules, pills, cachets, and lozenges can be used as solid forms suitable for oral
administration. '

For preparing suppositories, a low melting wax, such as a mixture of fatty acid
glyceride or cocoa bultter, is first melted and the active component is dispersed
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conventional ingredients in conventional proportions,
with or wthout additional active conpounds or
weerimosgies, and such unit dosage forns may COPCEDR2@AP00734
suitabl e effective 10 anount of the active ingredient
commensurate with the intend#d daily dosage range to
be enpl oyed. The chem cal conpound of the present
hompgerenushHhersins byiglining: Bhe maltendiomegenousrixtuyre € then poured

into €drilenfitdl sal Q‘ﬁ‘élﬂﬂé" all‘é%%@% cfoBf 'E‘ﬁd th%re‘@%y't{) sBfidi ﬁp‘” ous

to-t hose, .ski l c& P dosage
f o?%‘loﬂ%!yo'&%ﬁwfﬁ @for a@gtr}%aawm%féatwammpreéemtﬁdrasaaessanes,
tampbhis¢ breainsagelso ppstesdfoaing dﬂ&spr §6c§nt9mlriq1m3addltion to the active

lngre?'i(;éﬁ% gﬁ%@ Hérlﬁr“e?%ég aﬁc\e/ Eﬂ ; abl tﬂ @% aPprapriate.

pHdauid peeparationsivshude; staltdmmsf smpemsrdmsnan@lenﬂMDﬂ?lﬁdT example,
ahl e.
wateggg gv?gerr Can@ﬁ‘é glé/%ﬁéHrlu fhs. B PBF‘E g églaér{g%rlafgqu@ o liquiid
prepaiadigas sen Qﬁgoﬁrﬂ'é'ﬁtﬂﬂ’eaﬁ)%@@ mtaﬂue@us Ppohjetindene glycol solution.
c a!mwdzlﬁmcél%‘d?ﬁ}b@ncﬁaw&hﬁ @6 RS pre%@nf"ﬂ%ﬁﬂlﬁpﬁ{a?' thh€be

b
S AT TR Y S A S
contingeus mfusian )i mag be, presdted antieit d6ES BSHATINEMPEEIRE Spre-fllled
syinibd 5 volBRESE AR A5 ESh Bl ViR i derenne
The ¢amposifiens mauutakaj%lmfsf@rnns asvstuspbnsnsns rsadutitngt or emuisidns in oily
t
or kBl Bkits, i GBS0k b 0L g
Stab'ﬁﬁﬂfég ﬁeé) ghspws"ﬂﬂ Agenis- Qlipraativsly. the aglivainigsedient may be in powder
form pobtpiaet Iby%e@ﬂd nm%f%gem@ sblékf gﬁb?%e ?glgaﬁérigﬁma?oAutlon for
n
consfiEGf ity Stapl V1GEE 5 6 SlsblRe pyipdsar emmaiar, pere use.

adqueeus sofutions! suifable &l arakase cat be preparad mﬁﬁdlwﬁlvmg the active

com ﬁ%ﬁ‘fe'ﬂ? l?ﬂk%tgx taﬁla%'aaﬁ{g;s;nc%bf‘ea&ﬁéﬁhﬁé ?l@yglgg . gﬁ%ﬂlsmgﬁ‘lds t%ickenlng

agen%@?ﬁ)ﬂeé@qi ul ose, sodi um car boxynet hlyl cellulose, a | ow

ol s Va1l A0 S B g o
avidePaGRE Gnpdnent SO At YiseousTRalesial, sUCh gsratenl ar synhetic
gums; aesing methgiceliloge, sotir ¢afbdxymsihAtelluifse2ef biter well known

&pdm with or without carriers, is surrounded by
Susp gggert’s which is thus in association with it.

SNﬁq laplugded @ Belid faandpriepaeaiigas, iatendeddbudenierdiohishbgly before
use t@ﬁ&ﬁ’i@rférm %%ﬁ&%se@r ofdl abﬁlnlﬁﬁlﬁw %ucﬂr]faukao(o?ﬁg?ﬁclﬁc?e ,

be used

solutigRsy %HSEFP%!PF%@HWUE#%}H a@dlgqp;tmﬂ*iet aﬁtive&onwctr@m such

preparai:dn%ammms&fto&ﬁaﬁtsﬁlé&dﬂr@ Qé%l{l@ééé%/blﬂférg ad'hﬁ%lal and natural

swee e ket E ke gtss elbliEngS o3t Foddhe GKe.
PEDY mpmaumgtsduomm the repipismes theycHamgital dcbmssuriyof the

mvenﬁéh Hd onv?ﬁlﬁl@}] SI zeoﬁ{ ﬁr@tﬁg éj%T'IEngv\Logﬂ)ﬁglé thaert]ra?'lﬁ‘ﬁgermal paich.
Omtniqm ang creams Mmay; for. exemméoet foomsiladed withlaa dqueowsgirmily base

with A€ @HBitish R sLiRAbIEMickEniRG 8RE/T BEIIAG HBRERALLASNS may be formulated
with an aqueous or oily base and will in general also contain one or more emulsifying
agents, stabilising agents, dispersing agents, suspending agents, thickening agents, or
colouring agents.

Compositions suitable for topical administration in the mouth include lozenges
comprising the active agent in a flavoured base, usually sucrose and acacia or
tragacanth; pastilles comprising the active ingredient in an inert base such as gelatin and
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15

20

tanmpons, creams, gels, pastes, foams or sprays
containing in addition to the active 5 ingredient such
W@ 2001i089738 as are known in the art to be appr opPCEDE2003/000734
Li qui d preparations include sol utions, suspensions,
and enul sions, for exanple, 18ater or water-propyl ene
gl ycol solutions. For exanple, parenteral injection
glycerlrtqmrtsucm@pmdaacwa arehmioethveashesatoetprisingthlelddtion sngrédient in a

ﬁgh@ yet hyl ene glycol solution. The chenical
swta%f-BJ ng accordl ng to the resent I nvention may thus

besqgth’fiﬁ HLIUAPSASIONS a5a Appliedt directiyit tihe nasalicanity by gonventional
meahy, fbﬁéﬁe%pl@ﬂmtﬁ Qrdr@dﬁfpblﬁeﬁélo% 0 ?ﬁb'c%ﬁuﬂfsntlons may be provided

|n}u5| on) and may be present e unit
in S"?@g?m SFUI¥E: pre-filled syringes, small vol une
i nmmimmmomto tineltdspird sy trgmhayraercsmwabmea@d aydeshns of an

By B P SR B Eh e Bl o it
a SUIéa;h@pameuehﬁ saksas an:blqnwfymrmarhon (EBCyfdragxammplagent s
dlchleHﬁTlﬁoﬁEﬁ%ﬁdtr%lqr&ﬁxﬁ% rﬁa' %gd%%rgfet&tﬂﬁﬁjg)fﬁt%% carbon

ternatlv e ac Ve ingre
d'ox'ﬂgmﬂ'é?the'f YHtablergasi rlr@daqms@lsmpy p@nveam@w aJso eontgirea sligactant

suchs le6itin. The HyePbi aﬂugahap Befcbﬁtfbﬁé& BY b%vusuéﬁ bf f ametered valve.

oy iaiehoBeiciile oot ek beatiaubad it inaiorsrel a cry powder,
for exampletd powder mbedf the coagoune ipaenatabé @bﬁ’%ﬁe\ﬁug,ﬁ as lactose,
suj ta
starchy et} deiRaifETRANE A6 Aot FbEERdn SiPBeR A 20
poly\@'@éwrg)lldgge dBYP). e@on\mqnm‘ttlusthe popeles camier sull foal aegélcm the nasal
cawty’ r'FHe h@ﬁd@%rﬁ Wn@eﬂg %@?ﬁﬁf\eﬁgn UPR ofos %ﬁ(’n e\Qaﬂﬁ)cile in

tive onent I n wat , ous ma
CaPSg@Sﬁpgrtgqi % Ok ¢r3-hgelatin, qfliister pasksom WhICh the powder may be

admlmtémdmwgi@@f ars fialen car boxynet hyl ggl IAluI ose, Ior ded
. . o include
B Bbapstipt i Brasd R R ntns RoPreniine BRuding
intrangsal compbsitiong, the sentpouhd ol defieraily haep arsthalbpsrtitlersize for
exangfl(f‘bf MABRERb é‘Hl%ns%W&sl S%h ¢ sﬁaﬂ{r{&'é Sf%cllgég%ﬁ ohtaingd by

trons, suspensions,

~ Mmeang gyt l"\/@ecﬂfhﬁ@fr@fﬁm a@w mprcepeat@mons may conprise

25

30

35

c GW ﬁé@ﬂb@red |5®Ws$tlon‘éta'1‘f§p|técfﬂ §ive QH&%P?LI et refldsbdrthéhctive

nat al teners, |spersants ckeners
'ngrea@lnﬁmqutk‘? pfi’g}’@ﬁ and the |ike. 30 For topi cal
ad'merpmirmbeotlbatl tpre;fwaﬁcﬁnsj@@‘prefetréﬁy@nﬁl At eokagoTarRIsN th such

form She e SIS TR B 85 BAR L, iS4 At et o

the acliver gampenenid The eaitsiosage fdror canx henal packhaged @repdra?@ﬂ the
t
oy TR SRy US U epllin 1 b B
Caps%'@sff \M@%@Jnm'%%ﬁmaaul@éué\ sor thet URit desagesfioomwiani be a
capsiils, ’@blmr@éch@lt SO 1685HgR ifseN6r iPEaBEGhE %bﬁjﬁrﬁété‘ﬁuﬁﬁer of any of
theseaiﬂ ﬁ b| | i sing agents, dispersing agents
%é: %9 nts t hi ckenl ng agents, or col ourl ng
adeahtets o(mlpmdes fa malsadnulaistratlcbrf)enti diguidsifor intravenous
n

admﬁgﬁ‘bﬂ%ri%rﬁ](%?ﬁ%dd%s iR IHH%J[Q dr@ferﬁéﬁ Sétgﬁﬁase

u%rrgt["ﬁﬁz @%@ﬁ&@eteahalqaea rd‘osﬁulatlpag?a*@bmrnlnl?iee;tqm ey be found
in theclatast iedlition dff Reirdivgs iPHRRicBOficdl 'S hddieMaREIBuidhihg Co.,
Eastoans F%)l atin and

A therapeutically effective dose refers to that amount of active ingredient, which

ameliorates the symptoms or condition. Therapeutic efficacy and toxicity, e.g. EDs and
LDso, may be determined by standard pharmacological procedures in cell cultures or
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WD 2004/ 039778 PCT/ DK2003/ 000734 13 gl ycerine or
sucrose and acaci a; and mout hwashes conprising the
wa@eauwso7rsigredient in a suitable liquid carriBCT/DK2003/000734
Sol utions or suspensions are applied directly to the
nasal caV| ty by conventional 14neans, for exanple with
a drop P ette or spra The conpositions may be -
expeﬁlfraﬁnt@leawmg S ﬁ'h§|dﬁ3@6é’at@ bﬁi)&/*!&ein therapeuticrand toxic effects is the

thera‘&"ma 'w&iéxaéridJﬂ]aS/Cbet él&ré@s%@l‘ Syﬁﬂw%rr)é i rL@ﬁ;PETﬁa% Fﬁ*a?ﬁ\a?@u%cal

n an aer or mi
Com?‘ﬁ%t'ocfbst ?V@y 'F%E"é raP%utweaewr erPrefesrasksuri sed
paihe doschadmirtistetaabinasbofgeirsabe c%htﬁhll)ﬁédjasted to the age, weight

R E TS e T E v ————

dosagedain eodeegiaien anddhe aem;lt demirednadd thk exaclelosage ehddd of
cour§é*bé@l%'té°mﬁﬁ§d Pg ﬁ%{c (may conveniently also
Ct a SUCEI\‘I

as lecithin. The dose of

a
dﬁﬂ.ﬁaalﬁgtya 0%@9?( %"I’EP'EHO'B%%F‘GKW% iapA ssvedhnel theglisease being
treated) ared is wittiartheldiscebtiort bﬁh@qdhyéﬁ;nam Qﬂrﬁﬂﬂnﬁytb‘é \F@déob&/ titration of

i 58 4 BB U e o BRI e o BT adosrod

therapesitic affech Hawever, i isaprisently aonientsatedathay prashadedisal
comﬁﬁ/ﬁilﬁdﬁ‘sy&f Qﬁlﬁ&f‘%m‘:%loo’ﬁ @)Qﬁgut]é)q My ?fhaectwgmledlent per

vin Aveni en
'nd'VkS’é'ﬁ ﬁ@e,mrefer ablmﬂférqy@abput 1 i@ ahayh100 oy imgst praterred of from

abowqwd%bo@@ﬂp%gtar@rsdﬁmé%rm&% ahﬁ@tﬁeatﬂghfs dose form

es or, caftridges o
e VR, okt Bhaag e olareiio e sayeirdidosas poe day. A
satlsﬁad:tmlylrsswt ean hpl datai‘mn@far@@sl p& abedined At @Qm@,@getasqaﬁ/ as 0.1

v P S BT B 30 8 8 o conscer
to be\,@bqutg@n@gﬂqg |yv mde’lQaO mgﬂ»tg p.paPréferredsiange$ are frekaaipde 0.1
ug/kgfo éﬁﬁutof(ﬂﬁfgé%{/g?% CEHH?ro‘?ﬁ aleE{; ! \k@%@tota%t?&ﬁt 10 rﬁg{kg/day p.o.

Si ze may means art,
exanpl e by mcronization. Wen desired, conposi t| ons

Metmiﬁpbfs'nhépa@ ve sust al ned rel ease of the active
har maceut i cal

o BEP U oo B8 RURuREEovides himelas jang siesgment, prevention
or allewehon obanisedse qr e deoadéror a sosditidh \of dqmngmmmamb?dy, including
e.active
o SRR B 0BRSSk ST
monﬁﬁ@wﬁr@ur@tfamméterpsaﬁm@@ Icldhealenitrﬂgndn/@us@yetem and which
methBH BB 3rsRs éHmIﬁisQ@r%g"fd &bh Wlhigaa?nnﬁ’n *ﬁ qﬁlaafnﬁtihuman in

|
need Bt eR:esttyb Arsmisy aééri‘e@n@ab@qmeoum@r the invatin.,
ot ib @t ereerit icoatdmplated thae @ﬂltélﬂetdb%agé RERGEd 8fL0 ﬁLtBbIQTOO

|
TR R e A
depeadﬁmfrﬁ$U$mlltm®rw16 exant modewst sdmhinistationr forpy iafveticied
admlfﬁﬁfﬁ?eé' lth'eQHarcaF Yk g&\ﬁérdqﬁﬁleb e %Gn{lﬁ%ﬂgtﬂﬁ‘ fSait@dted, the subject

[at i on an
lnvolved and the body weight of the subject mvolved and further the preference and

experience of the physician or veterinarian in charge.

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.



35 in the latest edition of Rem ngton's Pharnmaceuti cal
Sci ences (Maack Publishing Co., Easton, PA). A
wo b@dapeot i cal |y effective dose refers to thatPENDKR03/000734

of active ingredient, which aneliorates the synptons
or condition. Therapeutic eff%cacy and toxicity, e.g.
ED50 and LD50, may be determ ned by standard -
phar macol ogi cal procedures in cell cultures or WO

Exampf{ 039778 PCT/ DK2003/ 000734 14 experi ment al
animals. The dose ratio between therapeutic and toxic
effects is the therapeutic index and may be expressed
by the ratio LD5¢ddeBH0. Pharmaceuticaj conpositions
exhi bi ti ng™¥ar ge| t her apeuti c i ndgxes Breqgef erred.

The dose adni Aistereg=mst of co € De careful |y
adj ust edtt o the™age yht , 5+and coydi he
i ndi vi dual being/treated/ as wel | |

admi ni strati ()J Hdosage \ or m and g gi gen, and, t he
5  result desire and t he exact doé ge shoul d ok course
be determ ned by the practitioner. The actual dosage
on the nature and severity of the disease being
(1)- CtSr éﬁﬂ@f&y/-éﬁar‘ﬁ-@cmorwheftvﬁemﬁe&@net?r-oarb@b(yhmemd methyl ester (1)
and physi ci an and may be varied by titration of © 10 the
. Tdosa e a ? part cul gr circunstances of this
(B)-TiahsateRyie s (3 AodicileranhenyBipidingr3-eardaxyic aaid auathyl ester (2)
10 Hévetiresd sugperssian eSeaghgsioantuenipgali(8d ¢,"af2 mmol) in dlethyl ether

(20 nﬁ?@aﬁ}%@%@ﬁ g@%&ﬁg? gsbrtgbﬁnéécf? ﬁé@é@?%%[e%fﬁe(%%ml mmol) in
diethylrether {150 mipskhe mixibrer was heatfed atmeflak fort 20 ntimutebewd then
cooIeHOQc 185 IR SoifioR Gdreloifle (10U 65N h R AROY00M) was added

,, .are swta era trea
SIOWMa\thﬂ@é@eﬁg}gemeentern@vewea@mw betveeenl-407Coared 630°C. The reaction

15 mlxtlﬁ@\l\féfsaétlrﬁ&sﬁts-zg% fglaa hoﬁfs &9d tlﬁrﬁé&@éd’ 4“\?%@5?%\?\) THE phases

Wel'gh It 83 e obta dosage a
o §idn 8preted 3G Tk agleout phass WasGddsaamImanTa (s Uiibbasic pH
and ed«lmaml wﬁh@lechlm‘omaaam | 4 003 hﬂ)%rdﬂéd Wwith hfég@b@hlﬁ‘rl $Qifate and

/ Preferred ranges are
evapfeid aif it e KGR, £ Bl Nensiraragd B i ieng
chroma@gf%nmuﬁpeirogeu{g etthr.eraetmr triethylayhkgt dx2518) do give05.0 g (25%) of
20 (1 t ° f aspect the invention

( )(n%o{/qlggs@);a@—r&egﬁgx %qrﬁ) {Bﬂgﬂ@f at ment, prevention or

al leviation of a disease or a disorder or a condition
Examplez | i vi ng ani mal body, including a human, which
Metheds®pse, di sorder or condition is responsive to

i nhibition of 25 nonoam ne neurotransmitter re-uptake

25 in the central nervous system and which nethod
conprises admnistering to sweh a |iving ani mal body,
i ncluding a human, in_ need thereof an effective

amount of a chem cal asgpolineH of the invention. It is

at present contenpl at ed 4 Dl e dosage ranges

are 0.1 to 1000 mH |igrans—ds 6-cd00 m | ligrans

daily, and especidlly 30(3}0 m grans daily,

cl
(2)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine (3)
A solution of (1) (5.0 g, 17 mmol) in tetrahydrofuran (50 ml) at -50°C was added
LiAlH4 (0.50 g, 13 mmol). Stirred at -30°C for three hours, then quenched by addition
30 of water and evaporated to a solid. The residue was dissolved in dichloromethane,

dried with magnesium sulfate and evaporated to dryness. Yield 4.6 g of (3) (100%).
Mp. 127-129°C.
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30 dependent as usual upon the exact node of
adm nistration, formin which adm ni stered, the
w0 paito3d77on t oward whi ch the adm ni stration i SPCT/DK2003/000734

directed, the subject involved and the body wei ght of

t he subject involved, and fd6ther the preference and

experi ence of the physiciaﬂ or veterinarian in charge.

35 EXAMPLES The inwegtionj|is Utther illustrated with

reference to the foll dW-hRgtexamples, which are not :

intended to be in any way~|\i m f to the scope of the

i nvention as clainkd. WO 20047 8 BCT/ DK2003/ 000734

15 Exanple 1 COOCH3 H )N, COOeHX H 5 cl (2) H C

()-G s-1-nethyl-4-(3,4-dichl orophenyl)

pi peri di ne-3-carboxylic acid nethyl ester (1) and

(+)-Trans-1-net hyl - 4- (3, 4-di chl orophenyl) - pi peri di ne-3
(1)-TrerRLRAOthy1S3-BFHFb /-ﬁ&ﬂdi&ﬁ&rogk@nﬁ)@t drichtb {zg

e f Lum t LA g, 142 »
Ao oh ) (0 &b yinal Wi UEod GRprding I method (A1) giving
1.9 g1100%yef produbt ¢4). Mmbi@zemed 29 g, 130 mmol ) in
ggi et hyl gtrher ??L)ISO%). The m xture was he)at ed at

reflux for 20 mnutes and then cooled at -40C. A
——S&‘Lﬁ-‘ﬂpmc n of arecoline (10 g, 65 mvol) in toluene (100

nMThewasemate dan bb@dpﬁrabbdliletghhe phdigidubbenanttiomners by precipitation

t r r etween -40C and -30C. The reaction 15 “
ofthqﬁ%@legattéj\égltgﬁ rred at -20C for 6 hours and then added
4 N HCI (50 m). The phases were then separated and
(+)-Ct'she-methyba-iwydhﬂ@meﬂaﬂ-t&@éedidmmpmwaq)ipeﬁdim (Dasi c

p e 15} R . N

2 R (RIAES il Fp0h ARATES ARl b £ .4 mmo
absobite ethemel (80 mi} was hpateshuntit clegssoluigpaTaedgastjor Blixikie was
evap@%&tgg%s eﬂ{r%%g%éngﬂgbgélteﬂﬁ%écgéﬁlgi frog\tot'%ﬁllenet (1'0@119%'6\%\%1" difce from
toluegR 50 91 Ao apselic sihanal {12 Mk PEpita iasdsated,and
purrédintd\whiter{75mf). Concéfratdd ammonia (ag) was added until basic pH and ‘
the mixture was extracted with ethyl acetate (3 x 75 ml). The combined organic phases

was dried with sodium sulfate and evaporated to dryness. Yield 8.2 g (69%) of (5),mp
94.5-96.5°C, [a> =+67°.

(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt, mp
147-149°C, [a]5 = +68°.

Procedure (b)
(-)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyi)-piperidine (6)

- The toluene from the recrystallisation mentioned under procedure (a) was
added water (75 ml) and concentrated ammonia (aq) until basic pH. The mixture was
extracted with ethyl acetate (2x 75ml). The combined organic phases was dried with
sodium sulfate and evaporated to dryness. The residue was dissolved in absolute
ethanol (60ml) and (+) mandelic acid (6.6 g, 43.4 mmol) was added.

The procedure now follows the procedure mentioned under procedure (a) yielding 7.4
g (62%) of (6), mp 95-97°C, [a]5’ = -65°.

(-)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt, mp
148-150°C, [0’ = -67°.
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Cl (+)-C s-1-nethyl-3-hydroxynethyl -4-(3,
4-di chl or ophenyl ) - pi peridine (3) A solution of (1)
W@ 2000/089779.7 ol ) in tetra)lydrofuran (50 m) BCT/DEG@3/000734
was added LiAIH4 (0.50 g, 13 nmmmol). Stirred at -30C
for three hours, then quenchH&d by addition 30 of
wat er and evaporated to a solid. The residue was
MethddsA2| ved i n di chl oronet hane, dried with nmagnesi um

The piifk RbAtSREE BRURE AT WRRAR-3- K @ofyrhethyli4qB,4.3)
dicmiﬁ@im@%@%?m%@ﬁgéﬁ% (& and (©)

()-Trans-
(+)-TREmEe1 ain -3 e %y R4 (8, 4 35 drshophb AyIppIRIMINe (7 '
R ey S 5 1
mmo%h@@%etﬁﬁ/lf@mﬂ‘dm@ (@5)ml) Mras $titRedldvdrGigitt GaSiu(7S d)3M) was

soced it FRSERLRR AR AP R LB ek bl 2 2hom. e

combired organic phases was dried with sodium sulfate and evaporated to dryness.

e PSU e s IAE EOTBAYG D ramc . mo
137- Cﬁ‘}ﬁr’r‘aﬁg% ic acid (6.6 g, 43.4 mml) in absolute
et hanol (60 m) was heated until clear solution. The

ti . _
(TS T R gl ETBL SRt NPGPEAERE (8)

f (@nwas syrthasized froow (G) (2)0 gné-3amgmiLeecasdingriemethed (A2)
iving'h 4 % o () 3MASIPGP ed3gnd purred into
d gv.\m/at e?—m?o?S?m) mehﬁentrat ed E.ﬁn%smni a (ag) was added

until basic pH and the m xture was extracted with ~
(')'TréﬂWI-m&ﬂ@t/-&EVC(f@XWGQYW)(& 4rilishlosemhersd)-pipgHdine fomasaie salt, mp
138_1/mgglr[&]%ﬁ= vpgeh sodi um sul fate and evaporated to

dryness. Yield-8.2 g (69% 'of (5),nmp 94.5-96.5C,

[CL]21 D =+67. 20 :
Exangple-&i s- | - net hyl - 3- hydr oxynet hyl - 4- ( 3, 4- di chl or ophenyl
MethbgPs#peridine fumarate salt, np 147-149C, [a]21 = +68

Procedure (b) 25

(-)-Ci s-1-nethyl -3-hydroxymet hyl - 4- (3, 4-dichl orophen

yl) - pi peridine (6) Theotol uene fromthe

recrystallisation neptioned under procedure (a) was

n) fang concentrated anmoni a (aq)
Xture was '

added water ¢
until basic pH.
+

cl

()-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (9)

A solution of (3) (2.4 g, 8.6 mmol) in tetrahydrofuran (40 ml) was added 60%
NaH (0.69 g, 17 mmol) and stirred at room temperature for one hour. Diethyl sulfate
(1.4 ml, 11 mmol) was added and the reaction mixture stirred over night. Water was
added and the reaction mixture was extracted with diethyl ether (3 x 40 ml). The
combined organic phases was dried with magnesium sulfate and evaporated to
dryness. Column chromatography, using a mixture of dichloromethane, methanol and
ammonia (aq) (9:1:1 %) yielded 1.5 g (56%) of product (9) (oil). '
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extracted with ethyl acetate (2x 75ml). The conbi ned
organi ¢ phases was dried with sodium sulfate and
weraposared to dryness. The residue was di ssol R€DDKR003/000734
absol ute 30 ethanol (60ml) and (+) mandelic acid (6.6
g, 43.4 mol) was added. Thel&rocedure now fol |l ows the
procedure nentioned under procedure (a) yielding 7.4
Likevgjsé&%maﬂe( 6), np 95-97C, [a]21 = -65.
(-)-Gi s-1-nmethyl-3-hydroxynet hyl -4- (3, 4-di chl or ophenyl

(-Ol e bedob B8 T BBt 48 e D) Ry
methylagiop wf €3 ewiim diroetbybsul{ate {(oifnd
(-)-Trans-1-net hyl - 3- hydr oxynet hyl - 4- (3, 4-
di chl or ophenyl i peridi ne n be made b
|soner|sgt|o¥ pr(pf /é Y
(+)-Trans-1- net\
yl') piperidipe
and pot assi

ydrox nethyl 4- (3, 4-di chl orophen
on of- (5) (10.0 g, 36 mmol)
1260 g, 1.08 nmmol) in
di net hyl f or mam d ) 15 Ms. stirred over night.
Cdd2 (75 m, 3 s added and the reaction m xture
was extracted with ethyl acefat e (2 x 200mL). The
(- Treansbi -vmthjdr@-&ﬂm(ymwlsﬂ# -\ 4-dichlephieniyl)pirtriding (1 f)at e

a L O
RSBy E G ?éﬁﬁ?ﬁsﬁ 3 9ep iamdParalfie methgd (B1) giving
0.83 gd439h) of praguctipl) O8)- 136C. [ (1) 21 = +39.
()-Trans-| - net hyl - 3- hydr oxynet hyl - 4- (3,
L,kevﬁsgl\,\;‘égl rﬁé ghenyl )-piperidine (8) (8) was synthesized
rom ? g, 7.3 mmmol) according to nmethod (A2)
glVlng 0% of (8), np 137- a]D = -38
(1)- T(a)nsﬂ yl—mertpoxmqu\tﬁwl-éa@;#edn%lomplwyl)-@rp@ﬁdlaec(ﬂR)ahy
methWaﬂ@hFé#“Il:_f;M’ﬂﬁdfrH@i‘hWétﬂfa‘-’té'(én) np 138-140C, [a] 2l =
O H -\ /7 d (9 Hcl

G s- I-mst hyl - 3- et hoxynet hyI 4- (3, 4-di chl or ophenyl)
Me“\ﬂ‘%@?l dine (9) 25 A solution of (3) (2.4 g, 8.6 nmvl)
in tetrahydrofuran (40 rli_)/Was added 60% NaH (0.69 g,

17 mmol ) and stirred roomtenperature for one hour.
Diethyl sulfate (1.4 nl, 11 mmol) was added and the
reacti on m xtur ed over night. Water was added
and the reaction extracted with diethyl

ether (3 x 40 nl).

Cl
(13)

(+)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt (13)
To a solution-of (5) (11.0 g, 40 mmol) in tetrahydrofuran (150 ml) was added
potassium terf-butoxide (13.3 g, 120 mmol). The reaction mixture was stirred for ohe
hour and cooled to 5°C. Diethyl sulfate (5.7 ml, 44 mmol) was added and the reaction
mixture stirred over night. Saturated sodium chloride (150 ml) and water (50 ml) were
added and the reaction mixture was extracted with ethyl acetate (2x 80 ml), dried with

sodium sulfate and evaporated to dryness. Yield 12g (99%) of (13). Mp 72.5-74°C
o]} = +65°.

Like wise was made:

(+)-Cis-1-methyl-3-methoxymethyl-4-(3,4- d/chlorophenyl)-p/perld/ne ( 14) by alkylation
of (5) with dimethyl sulfate (o:l)
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15

conmbi ned organi ¢ phases was dried wi th magnesi um
sul fate and evaporated to 30 dryness. Col um
wa@ booaosd7egyr aphy, using a m xture of dichl or oneP¢tIEDE2003/000734
nmet hanol and ammonia (aq) (9:1:1 % yielded 1.5 g
(56% of product (9) (oil). 48D 2004/039778
PCT/ DK2003/ 000734 18 Likew se was nmade:
)- G s- | - net hyl - 3- net hoxynet hyl - 4- (3, 4-di chl or ophenyl)

(<)- C'Slfﬂ -prthyl Sxmef Xy nathyaby &%@bhloroﬁﬂ'fenﬁfﬁ)mpeﬁdﬂné i(mB) Wblkyl ation
of (6 BBl drase by N, O (11 et () -Trans-

4- (3,
4- dlchlorophenyl) plperldine (11) (11) was synthesized

(+)- C?é—@%é%}/l—é%ggloﬁr A@/[lﬁe egﬁuflozf ??'153 ﬂlﬁﬁﬁﬁfg/l)(-%ridine

Vi
fuma ql‘ﬁé@?fs(é ,{,\ggaﬁgfﬁélon(oi)@)rwghgb[omome hyl)cyclopropane. Mp 187-
188.5%@: t[n}f] = 3682t hoxynet hyl - 4- (3,
4-di chl or ophenyl ) - pi peri di ne (12) by mat hyl ati on of
4) Wi dim?thry sulfate (oil hod B2 H F cl
(-)- lesl- =smet ﬂ cyclop opylmethoxymethyl—4 -(3, 4-d/chlorophenyl)-plper/dme
fumataty s@lt8(1 V) lﬂyetalkylatlan@ffﬂ@rwrfﬁ%bﬁdmcﬂnéﬁvyﬂc%lé?ﬁdﬁaﬂ%h Ny 1B4.5-
187.6° F[Es fumarate salt (13 20 ToO 'a” sol uti on- of
gj) (? g, 40 rnnol) |ntetrahydrofuran(150 m) was
added pot assi um tent - but oxi de (13.3 g, 120 mmol ). The
(-)-Cis amisthyt-Srisebutoaymedhyd4-(3, 4dlidiorophenyhpiperitive fondete salt (18)
[ 4. 1 4,,,!?713# ed apd
by allfﬂeétﬁfueoﬂﬁgﬂﬂﬁ m%il%lﬁraeze gﬁ?re’?pg\?gr i ght o ygs? li’edgﬁ
sodiumchloride (150 m) and water (50 rH) were added
(+)-Teams- t-methgeR eifmxymethyls4 (3daliehioroptiong) wipdridind y19) galkylatlon

of (7)6\;3,% ak%ﬁéﬁfggd@ dried with 25 sodium sulfate an

20

25

30

35

40

iess. Yield 129 (99% of (13) Mp

? % 5 5 = +65. Like w se made
(-)- Trans— -methyl- ethoxymethyl—4 (3 4-dlchlorophenyl)-plper/dme (20) by alkylation

of (8) with diethyl sulfate (oil).

evapor ate

(+)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine (21) by
alkylation of (7) with dimethyl sulfate, (oil), [a]> = +44°.

(-)-Trans-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(22) by alkylation of (8) with dimethyl sulfate. Mp. 50-70°C (hygroscopic), [a]? = -23°.

(-)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4 -(3,4-dichlorophenyl)-piperidine
fumarate salt (23) by alkylation of (8) with (bromomethyl)cyclopropane Mp 180-182°C,
[ult = -31°

(-)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salf (24)
by alkylation of (8) with 1-bromo-2-methylpropane. Mp 162-164°C, [a]> = -29°.

Likewise is made:

(+)-Cis-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(+)-Trans-1-methyl-3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine fumarate salt
(+)-Trans-1-methyl-3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine
fumarate salt
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(+)-C s-1-nethyl-3-nmethoxynet hyl - 4- (3, 4-di chl or ophenyl
wO 2i89778li ne (14) by al kylation of (5) w th BCTDKRYB/000734
sul fate (oil). WO 2004/ 039778. PCT/ DK2003/ 000734 19
(-)-GC s-1-net hyl - 3- met hoxynme2byl - 4- ( 3, 4- di chl or ophenyl
)-pi peridine (15) by alkylation of (6) wth dinethyl
Exampld 4te (o0il). 5
Met +c] C s- 1- net hyl - 3- cycl opr opyl met hoxynet hyl - 4-
- di chl oropheny@&] i?. peridine fumarate salt (16) by
The Eﬁ%madﬁ i o€l HMeiny h3-ethaybatbviyi-(& ¢ dieyomphenyl)iperidine (9)

can B8<epdidfedinto tifd Bblividdai Bnantiomers by the dib |
()- Cfs | -met hyl - 3-cycl opr opyl met ho%ymst Ihfnzoyz%rtrite salﬁs

I oroEZenyI ) piperidine 10 fumarate salt (17) by
Pro on of (6) with (brononethyl)cycl opropane . M
(+) -Ci84-rhet 3—&h6§(yrb§ﬂl7§>1-25(3-4 dl@ﬁloropheny lpendme hydrobrom/de (13)

-G ST nimahiEe s SO oBPRasy DapiRs PR ) B gap.7 mmo)

and {W-tibebzoyltariaiz-and (.48rg dad mmdlp wksd disdted ia] 9% etifehol (10 ml)

and vgpopaied o AYRTTY I s BAARSIGHAN Fevidur. vas sngtallizet fpmetliene (3
ml). crprswmedufrmn (allsm)xtwge @f tlaweaneu (aa mipangdBthanoly10irel) Hihe

precipihiealss (s%léte\,d and dissolved in a mixture of431 N NaOH (5 m;%)ﬁnd djethyl

e i o AUy e Db oG8 s s
yleldnhlg&l p§lg M%?bﬁtﬁ@pﬂo}iuc& ?]s the free base. H drobéomﬁ acid (?] 20ml, 1.7

me i chl or ophen
mmof)Was RS gilane FUtES SVaPRAH BABRS]Nereeise Weas
recrytalimedfydbmsathanoleg2 rbianyd, digthlyPather ¢¥0imIR® YipidT0.20%y (28%) of (13),
mp 183085, {(E’P*EELBQBV”R,"ggl)df r@?/ Ag@kygg{rg.{n%?henyl 3M |t°' peri

dine fumardte salt al kyl'ati on
*di met hyl sulfate. M. 50-70C (hygroscopic), [a] 21 =
Procedare (b)

(-)-C/g%ﬁ-ﬁegﬁ‘ é- Wﬁetﬁylﬂﬁéﬁ%&%}o@%g@%ﬁ% é §dwioflde (25)
The tolugh f‘P'BrT- @fre@rsrfta}\lmeﬁoo wnmimwdhmqetrwo@wtdpa(abwamdded 4N
NaOIJIEIQ n'i %ﬁd ex%%cie‘d with dletﬁ}I ethér gﬂ_ QQ'?ﬁ% dried with m 0TAg‘;nesmm sulfate

and QAR R aiesss T RS RQVad i1 G084 cthaoly 1t and

(+)d|lﬂedzrcxyﬂa|=t2ﬂa:rathy(brﬁman@ mrMDI) h03ed 6Tke pi@de%iljre nodSfollbws the
procédt.&?@@éﬁfdr%dmﬂ‘?cferéa glebdln 0. 14 ﬁ)%)1 E&ZS) mp 183 -185°C, [a]Z =

xyrre
-66.14, (@i & h# ong/pilémPOYe pthamoi)di ne furmr ate salt
(+)-Trans- | - met hyl - 3-i sobut oxynet hyl - 4- (3, 4-di chl oroph

" Ty s g RT3 erantcgyyimleseing hygrobromice

andju chl or ophenyl ) - pi peridine 40 fumarate salt WO
( ) T:%HQ‘V P8 AB-Eln bk M e LA 3 nicrBpnEXABlderitiine hydrobromide (20)
(19) and (20) were resolved from (11) (0.83 g, 2.8 mmol ) according to the procedure
used in method C yielding 0.16 g (30%) of (19), mp 222°-224°C, [a]? = +34.9° (c=10
mg/ml in 99% ethanol); and 0.14 g (26%) of (20), mp 219°-221°C, [o]? = -32.7° (c=10
mg/ml in 99% ethanol).

(+)-Cis-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide (14)
and
(-)-Cis-1-methyl-3-methoxymethyl-4-(3,4-dichlorophenyl)-piperidine hydrobromide (15)



Met hod C The racemate of
()-C s-1-nethyl-3-ethoxynet hyl -4- (3, 4-di chl orophenyl ) -
w@r@ensdirsie (9) can be separated into the i ndP@T/dK2003/000734
enanti omers by the di benzoyltartrate salts. 5
Procedure (a) 21 ‘
14 (+)- G s-1-nmethyl - 3-et hoxynet hyl - 4- (3, 4- di chl or ophenyl ) ’s
(14) 35045} were resalvashirer (18) aeeyrding to the procedure in method C. [o]? =

| 465 _)mr532§2-’21r59%3g§s} E?)?ﬁgb%gggtﬁrgrt l—,f,p G oo R PR ey ) -
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pi peri di ne
(-)-di benzoyltartaric acid (0.48 g, 1.3 mol) were
Examipde 8l ved in 99% et hanol (10 m) 1o and evaporated to
dryness. The evaporation residue was crystallized from
toluene (3 m). Recrystallized froma m xture of
(+)-Gigi3aiexymetiiH-Gré-dishieiaphenbpipeyidiene26) pr eci pi t at e
A mivee o 1 N E ' ' ' f o
o3 ?'Ozéhdj’l%?ﬂ%r&@%y\ﬂ@o_ﬁré{é&éz%%ymﬁ g{}%%?t%és 3t 100°C

a h ther (10
for Zgﬁﬁr E=C agfﬂy N NROH (125 R Yrssadeiads Jiheamixturg wasistirged with
reflug oR8rriglit4 A¥er abolints; tive atldtte Aaisidi@rati®PwiR%uene. The organic

orad8 5B BT o o8 Ty A R eb B s
chromegegraphy (Si€%, mathylenb @htwride?2 MdQH aachnebre 19y : 1 %)hcgive the

t - 280 f (13), 183-185
PrOdflg{]oa[ﬂafég}’%t,b%( §”£6§%Oﬁg@§ m /? n099(()/o e% hanglp) . Procedure

b) 20
(+)-Qis-Segthoxymetiv-(3, 4 tiehioraphéryi)-pipeBdineduntarateosate rmb)149-
151°Q. pefi=direge.hydr obromi de (25) The tol uene fromthe

recrystallization nentioned under procedure (a) was

. added 4 N NaOH (5 ml) and extracted wth diethyl
Likewsispayag magde25 ml ), dried with magnesi um sul fate and
evaporated to dryness. The residue was dissolved in
(-)-CiseSrethaxyrmathyli4 (ydiefarophensi) péveridihe aytrbiromids &7), mp.182
184°CQ [#[Pes -76°8 Mol ) added. The procedure now fol | ows the

25 procedure nentioned under (a) yielding 0.14 g (20%

of (25), np 183 -185C, [a]D= -66.1, (c = 14 ng/n
(+)-Gisr3gn Wanedyy-4-(3,4-dichlorophenyl)-piperidine fumarate salt (28), mp
154.5% ¥)56PCarjg 1 = meghy| - 3- et hoxynet hyl - 4- (3, 4- di chl or opheny

1) pi peridine hydrobronide (19) and 30

()-Trans-1| -met hyl - 3- et hoxymet hyl - 4- (3, 4-di chl or ophenyl
()-Cis-3ymséaxymeshylyh bditieropheny)-pipeeyinanfuniale \warte(29), mp 147-
149°Cepdf’ we@gfrom (11) (0.83 g, 2.8 mml ) according to

the procedure wused in nmethod C yielding 0.16 g (30%

f,(19), 222-224C, [a]lD. 25 = +34.9 (¢=10 ng/nl in
( +)'Cgsg%cé@z‘?z?ﬁg?f)}j’meﬁwyd?ﬁfm{’/g‘}'?%é%’CfHPfCM?@ﬁyl)w@" e fumarate salt
(30), e} H72-1735°C,([o£16 +688/ Ml i n 99% et hanol ). 35

(+) -G s-1-net hyl - 3- met hoxynet hyl - 4- (3, 4- di chl or ophenyl

) Ppiperidine hydrobrom de (14) and L
(--Cib-Befsiapionknet X ETR s e leplraphenvi-aieridinedmangte sal
(31), il per1i7éi.5°E, Hy i} ©B8%Mi de” (15) WO 2004/ 039778

PCT/ DK2003/ 000734

(+)-Trans-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine (32), (Oil), [a]? = +46°.

(~)-Trans-3-ethoxymethyl-4-(3, 4-dichlorophenyl)-piperidine fumarate salt (33), mp.140-
142°C, [o]? = -37°.

(+)-Trans-3-methoxymethyl-4-(3,4-dichlorophenyi)-piperidine (34), (Oil), [o]* = +44°,

(-)-Tran?-j?z;methoxymethy/—4-(3,4-dichlorophenyl)-piperidine fumarat salt (35), mp 140-
142°C, |af; = -31°. :



21 (14) and (15) were resolved from (10) according to
the procedure in nethod C. a]D = +65, np.212-215C for

W@ 2eby/03907@8 [ 2] D = -65, np 212-215C for (15). EXeapby263/000734
5 (+) -G s-3-ethoxynet hyl - 4- (3, 4-di chl or ophenyl)
pi peridine (26) A mixture of2413) 0.70 g and
1-chioroethylchioroformate (2.5 m) was stirred at
100C for 2 days where after 4 N NaOH. (25 nl) was

(-)-Trefi8 ey cldpropyitieth S pRstnpitd-f4. 2—@1&”}/((%[%@/7%/2@}-%@&&1?{8 ryﬁ%%tééte“ salt
(36)’%%})"&;%5:8% %E?géi\%agr Sr :sz anr eSapor at ed toI gi ve.

an oi |l which was subjected to colum chronat ography
5 LikeWiSé @2maaket hyl ene chl oride, MeOH, ammonia 9:1:1 % to
give the product as pale crystals. M 68-70C

T R B AU B s o o

pI pe A
(+)-Cis- bsgoxyaethalert(3,4-dichlorophenyl)-piperidine fumarate salf

-)-Ci6-3is64 oBth 7 VHLEOL
(FOL BRI et SR BIAS T o, .
10 (+)-T_af§_- -Isobutoxymethyl-4-(3,4-dichlorophenyi)-piperidine fumarate salt
-)-Trang-33s6btoxyahb Wdicokopténgi Lperid
0 i ne fumar a{aghsmﬂ?g&, np 154%%1%}%%@%é %fegéézlge.
25 ()-G s-3-net hoxynet hyl -4- (3, 4-di chl or ophenyl)
pi peridine fumarate salt (29), np 147- 149C, [a]D =
- 68.
(+)-C s-3-cycl opropyl nmet hoxymet hyl - 4- (3, 4-di chl or ophen
yl)-piperidine fumarate salt (30), np 172-173.5C,
[a]21 = +63. 30
(-)-G s-3-cycl opropyl met hoxymet hyl - 4- (3, 4-di chl or ophen
yl) piperidine fumarate salt (31), np 175-176.5C,
[a]2 = -65.
(+) - Trans- 3- et hoxynet hyl - 4- (3, 4-di chl or ophenyl)
pi peridine (32), (G1l), [a]D25 = +46. 35
() - Trans- 3- et hoxynet hyl - 4- (3, 4-di chl or ophenyl )
pi peridine fumarate salt (33), np.140- 142C, [a]D =
-37. (+)-Trans-3-net hoxymet hyl - 4- (3, 4-di chl or ophenyl)
pi peridine (34), (G1l), [a]21 = +44. 40
() - Trans- 3- net hoxynet hyl - 4- (3, 4- di chl or ophenyl)
pi peridine fumarat salt (35), np 140- 142C, [a]D 25 =
-31 . WD 2004/ 039778 PCT/ DK2003/ 000734 22
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() - Trans- 3-cycl opr opyl nmet hoxynet hyl - 4- (3, 4-di chl or ophe
nyl) piperidine fumarate salt (36), np 153.5-155.5C,

WO ajoD0397787. 5 Li kewi se i s nade: PCT/DK2003/000734
(+) - Trans- 3-cycl opr opyl net hoxynet hyl - 4- (3, 4-di chl or oph
enyl ) piperidine fumarate sa?3

+) - G s- 3-i sobut oxynet hyl - 4- (3, 4-di chl or ophenyl)

CLAMSeri di ne funarate salt
()-GCi s-3-i sobut oxynet hyl - 4- (3, 4-di chl or ophenyl)
pj peridine fymarate-salt 10

1. (AEPW'QHLG denvaiwa b MFECHPILRAL ( 3, 4- di chl or ophenyl )
pi peridi ne fumarate salt
() - Trans- 3-i sobut oxy
pi peridine fumarate salt
PCT/ DK2003/ 000734 23 CL
derivative of the Fornula I:

- 4- (3R%- di chl or ophenyl)
4/ 039778
. A pi peri di ne

FR&Q_ - 5 R4 (~)
or a sonmers or, any, i xture of its isoners

s aeders Shany miuis s B isomisip; o abhapnaceutcally

\mzeeptable $8lt Riereef)yr esent s hydrogen, al kyl, al kenyl,
%Iﬁé/rg , cycloal kyl, cycl oal kyl al kyl or 2-
hydroxyethyl; R3 represents -C(=0-OR or -CH-0-R
vvher ein R represents hydrogen, alkyl, alkenyl,
R kmpyesemghydmgey\l, alkayl, a]l@rw};dllqaiykﬁyaldaﬂdyl ®4Ioalkylalkyl or 2-

f &é%@ﬁ ~ Ra wherein Ra and Rb i ndependently
rﬁ'eea h ’ner represents halo or trifluoromethyl 20
3th the proviso that the m xture of isonmers is not

mpsd#s&rﬁasC(F@()eOh?‘f oB-Ghs-BeRYcar bonyl - 4- (3, 4-di chl or

- et h}q 3- ﬂ 5?%@?2‘3"%7”“&@'%%é’@m%'g%%e??’cﬁa”@" erid
iGyglo ya{*hﬁé cheni cal compound of claim1, wherein 25
R1 represents hydrogen or al kyl. 3. The chem' cal

§ either of clains 1-2, wherein Ra and Rb
i ndependent],y of each other represent halo. 30 4. The
che 3 ound of any one of clains 1-3, wherein
sents -C(=0 -ORc. 5. The chem cal conpound of
5 R%I ainms 1-3, wherein

wherein R® and R® independently of each other represents halo or trifluoromethyi
with the proviso that the mixture of isomers is not
(+)-cis/trans-1-methyl-3-methoxycarbonyl-4-(3,4-dichlorophenyl)-piperidine or
(+)-cis/trans-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine.

2. The chemical compound of claim 1, wherein

R’ represents hydrogen or alkyl.

3. The chemical compound of either of claims 1-2, wherein

R?and R® independently of each other represent halo.

4. The chemical compound of any one of claims 1-3, wherein

R?® represents -C(=0)-O-R".

5. The chemical compound of any one of claims 1-3, wherein

R® represents -CH,-0-R®,



R3 represents -CH2-O Rc. 35 WD 2004/ 039778
PCT/ DK2003/ 000734 24 6. The chem cal conpound of any
wor®40897¢8 ai ns 1-5, wherein Rc represents hydPOOBK2003/000734
al kyl or cycloal kyl al kyl. 7. The chem cal conpound of
claim1, wherein 5 Rl repre2®nts hydrogen or alkyl;
Rc represents hydr ogen, al kyl or cycl oal kyl al kyl ; and
6. F%h%ﬁlaremts:arl ﬁ@@B@HG@ﬁ’f iy Gnecaf dhaigshEp, wagFeiBent hal o.

E@eegérﬂghyatogeﬁnamymt @fcreérwrawr wherein 10 Rl

represents hydrogen or al ; 'R3 represents
-CH2-O Rc; Rc represents aI kyI or cycl oal kyl al kyl; and
7. Feactbrioal catmpeuntof tiginnfl, edeheint her represent hal o.

d of clai which is
%\51 %&J%igggmfbghcoﬁ'%gﬂengl )Cpfup(ranr |1d| neI g clafboxyl [
cRar@pdjemtﬁ ydregesr alkyl or cycloalkylalkyl; and

hmeﬁaﬂwb inddPEHdeRHyBE BYtn diHet répriseht RaPhenyl) - pi peri

di ne;
1- met hyl - 3- et hoxymet hyl - 4- (3, 4- di chl or ophenyl ) - pi peri d
8. M@ chemical com ound of clarm 1 wherein

ﬁn%tpp%nes ydroge e al yI 4- (3, 4-di chl orophenyl ) - pi peri
anphqeerﬁse@blb-@pRprl met hoxyrret hyl - 4- (3, 4-di chl or ophe

rﬁdr)elpﬁ ﬁé nggEor %}&cloalkyﬁ g 4-di chl or ophenyl) - pi pe

rR damfé rndependently of eacl%/ other represent halo.
3-ethoxynethy| 4- (3, 4-di chl or ophenyl ) - pi peri di ne;

9. g_ nmet hox,lca rﬁ@@%ﬂé@ﬁ?: ewéqoghgnyl ) - pi peri dine;
|1Gh1e®himh(®14#ﬂichwr®rﬂ1ielﬂﬁl)ﬂt?peﬂ(ﬁn§13 @a‘rbefr@r,grgldcﬁ ré'gzlﬂlf!#eéte@f
%gﬁyl—éiru@?dggﬁmétﬁgl i‘gﬁ q‘cig*rl 395}43.91 @5'8 r'Leerrpound of

c1I -giietinyd-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

r1)bm@tI I‘I(]ES rﬁ%ﬂﬁ%@%ﬁ@-ﬁ@% S%Rfégmw LJip@idifs, di ne-3-ca
(rmetiars-aycianrapyimethoxymediyi - @eﬁw@r@rpphmfb)ermpandrees-
cra friRebI3Lis ol Ry hh-(3! Gsdréhlor he plperidine;

gt'n Y(Y et‘r}y:fi-gé(g drc Io¥ophenglﬁ prperrdcne or ophenyl’) - pi perid
Gqﬂmltr}dxyﬁtmmdr%@mwmjdreehé@m;a|¢eﬂdirher ophenyl) - pi peri d
?yc& proRyImetthmiyngetn){/l g3 4né‘%’]#°erHe'83§) glpg r'gWFOr ophenyl

)orpap)gr(pfdrtﬁersomers or any mixture of its isomers, or a pharmaceutically

(acbeplabld saRidbrbof3- hydr oxymet hyl - 4- (3, 4-di chl or ophenyl
) - pi peridi ne;

(+)-Trans- 1- net hyl - 3- hydr oxynet hyl - 4- (3, 4-di chl or ophen

10. Yhe-gHepgitaldédr@pound of claim 1, which is
(£)-Cis-1-methyl-4-(3,4-dichlorophenyl)-piperidine-3-carboxylic acid methyl ester;
(i)-Trans-1-methyl-4-(3,4-dichIorophenyl)—piperidine-3-carboxylic acid methyl
ester;
(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(£)-Trans-1-methyl-3-hydroxymethyl-4~(3,4-dichlorophenyl)-piperidine;
(+)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(-)-Cis-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(+)-Trans-1-methyl-3-hydroxymethyl-4-(3,4-dichlorophenyl)-piperidine
(-)-Trans-1-methyl-3-hydroxymethyl-4~(3,4-dichlorophenyl)-piperidine;
(£)-Cis-1-methyl-3-ethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;
(x)-Cis-1-methyl-3-methoxymethyl-4~(3,4-dichlorophenyl)-piperidine;
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(-)-Trans-1
- met hyl - 3- hydr oxynet hyl - 4- (3, 4- di chl or ophenyl ) - pi peri d

WO p@34/0397y8 Ci s- 1 PCT/DK2003/000734

11.

- met hyl - 3- et hoxynet hyl - 4- (3, 4-di chI or ophenyl ) - pi peri di
ne; 25
() -G s-1-net hyl - 3- met hoxynet hyl - 4- (3, 4- di chl or ophenyl)
- ([d)JeansH! raethyiR3 2a0dx\aB6thy B4 RGH-dich 0o tsy3dipetidine;
@-ﬁrréﬁ‘ég]memyl -3- m?WOﬁ(yTe{I?ﬁyl -4- g. 4- dllchloroh)hen}/} p ICperldme

nig)- C|§—)1 m,egwé-siethoxymethyl-4 (3,4~ dlchlorophenyl) plperldme
omidlyh &eﬂﬁnh%ém@mtﬁyl(ﬁ(swhn@hbﬁb’pﬁ@hw};ﬂ perRiiRer i d

| (Ebi e SR atytbprymetivi-4-GAmichiase BhpRAL PIPeHHRg: g

n@,;)-Cis-1-methyl-3-cyclopropylmethoxymethyl-4- (3,4-dichlorophenyl)-piperidine;

)( (-%C@ - nieﬁ‘@t g)ég'dgp%%ém&%thﬁ 4(-63 % a‘f‘éh%‘ o?)'h%ﬂpl? rMherldlne

eri

(& )'C(Si %meﬂwltwomﬁ@eﬁm@ihyhﬁ(ﬂﬁ*dmhl@@mﬁ%yﬁmlpewhehy|
)( JTFCP)sﬁé qLHﬂ@ﬂwl -B-efhoxymethy: {F A~ dllgzhlor%%h%ryl) piperidine;
-hranse gt aﬂrﬁ;ﬁy]gxym EWE ?hé—dwhlorophenyl) plpendme

T)-marssai rﬁ@tHWBer??ﬂ'?bg(Zﬁi@tméd -(E4peticbhghyi-plpbritiet; C

e T L 2R R B Aoy Picioraheny e RPBF g

yq ))-Tmr;se’t-irmhthwl +3-cyclopropylmethoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

() R e S S RS R - b BmleeY
2+» Qrs-a naethyirstingbutexemietiet34-dichigrepheryli-pinsridhtesny

I()+ Wrﬂﬁe‘,-'ﬂheﬁ) I 3 lsobutox methyl -4- (1? 4- dlchlorophenyI%Pl erldlne
ran yl - 3{ n¥ zi éj n
rggrﬂ%-r rrgp - -cyclopropyl hoxy ethyl-4~(3,4- |chlorophenyl
(p.))e'n'mags 1- et hyl - 3- met hoxynet hyl - 4- (3, 4- di chl or ophen
(R et sthoomethi 3 gy phiommIRMBPidings, 4. o
|(d'|)-IC‘0$-<3peﬂanyymeﬂ1y|l}éF(|3d4 dighlorophenyl)-piperidine;
I 4-di chl h
. (l;g Efglfé'grécgaf tHVI %43@9%5Wyﬁlpéné iRe#- di chl orop
@et@wmasw h¢tdighlpmppheaybtpipgrisinny| ) - pi per
i @)- O%—S n(e'tho@n@étﬁ 14-(3,4- dlCth henyl) p|per|d|ne
IGS:@X I3 yp'jsp?cgahgqx g%wﬁ 1ihyI£r 34 &cﬁfér&gr?é’ny‘f) [leérlglng '
G}@)&chbpydpmhbmwmdmyl-ﬂ(z 3-dichlophengiHpiparidine;
?%% Fberymety A A IRrPRhend-BPSIEES  opheny! )
(o -pearisd-edioxymmtivi4-(3 4-dickioraphemstitpiperidine;

L Wl
( ?-(ﬁaﬁs g @?L@(X?mt 4- E133 %H'gﬁdg’%”?"&ﬁh"e{ix |r)1e pi peri di
ne) Trans—3 methoxy ethyl-4-(3,4-dichlorophenyl)-piperidinie;

()T irs-Beyasprosyimsthokynieth§i-4-8acditidorphenyl)-biftritie; o
O e 3svsonmpyetpymety 4G Aol Br ey

[ (r1-é—C|s -3-isobutoxymethyl-4-(3,4-dichlorophenyl)-piperidine;

IR AR IR e o1 oronen
ﬂ‘g uthwm Yidt-EhActieja@ppenypreriding; ne;
((*)'T@m@m@tmétﬁylh&i@(# didhibroprsnydrsipaedive) - pi per i

or a ?Paﬁga%e%'tcﬁg&9ﬁ%?m9Plef?l%thfr%qfchI or ophenyl ) - pi peri

d| ne

(ﬁ)ph]éhﬂaée&léé‘%gm%gﬁ%y boftipriding & et pe GRADErcRl® Sount of a

(ComPunts OB apwane«gheleiys -1410.30uaqy ehitsrisprners Oy apy paikture of its
i di ne; 30
(-)-Trans-3-cycl opropyl met hoxymnet hyl - 4- (3, 4-di chl or oph

enyl ) - pi peri di ne;

(+) - Trans- 3-cycl opropyl met hoxymet hyl - 4- (3, 4- di chl or oph
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12.

13.

14.

(+) -G s-3-isobut oxynet hyl - 4- (3, 4-di chl orophenyl ) - pi per
i di ne;

W@ 200408%78- | sobut oxynet hyl - 4- (3, 4- di chl or ophenptI/DER2@a000734

i di ne;
(+) - Trans- 3-i sobut oxynet hyl 28 ( 3, 4- di chl or ophenyl ) - pi p
eridine; 35 _
{somersafka Phiasmsgeulicatytanpepiabie salt dheepd togeiey withpatgeast one
?hbﬁﬁa@éuticanyac@éﬁéw%ﬁ@xbwi@ﬁwaﬁlaeh@ salt

hereof. 11.” A pharmaceutical conposition, conprising
a therapeutically effective amount of a conpound of

by oftiee ohemical @Bnibold sfrargrof adimg $-10$ @i’fﬁhg oflits@€dmers or any

. it 2004/ 039778 PE 03/,000734,, .26
bt 5 s, Isghgll, A Ay g, At aBie) Batt thcreot, for the
masuéastyretefgentedicament. at | east one pharmaceutically
acceptable carrier, excipient or diluent. 12. Use of
the chem cal conpound of any of clainms 1-10, or any of
iThe ysexrepediny t glaims! Zyifar ihednanuiachire of epharmacestical

' pharmacsitichréorhposiaer btk arssent 1REeStiod &F alld¥®ation of a

f act f d t. 13. 1h ding to. .
TRBALA 4 Tt oT SRR o1 o B o S i
diseasvcdisdidealor congitisntis respopsiverte intibaoeIfimonoamine

L.Qf I ' ' [ or a
HeGiRhsRet reiniEke M treeirdt nehit 883G
human, whi ch disease,_disorder or pondition i's
TRERRBCEBrdifg & Bléﬂht12%r@‘remﬂﬁ%‘?%éé%e djsorder or condition is
neurotransmtter re-uptake in the centfal nervous
morﬁ@r, egian galypical Agpressionamaiardenmesive fisander,
distapmic didbﬁ:iyr,dl@ipo@lfr desurdét, ibisolas diégrrd@,g@ipgisa‘i i‘l‘l\r/dg%rder,

. I cal, depressi o ma o
EABTSRC Broglahiiity dIRBHER e b q GhiaraliTRHREL poRaition,
bilpgibace-inddicedmdeod dtﬂqn@érapséiudmﬂemedﬁa,iGamlscwmmme,

i . i . 1 .

ShaSEA coBORyd A06AE e AP HBH 58 B
peeiagbakire RENiE, disaides with agarapbeiia, agyepbebiaawithout history of
panpWisdrder, Yarftt Ssck, PRdHhenfdsmidementat) IG%éj, iztehl8h deficit

t hou éo .agrorap obi, a_,~ﬁan{c di sorder Wt ) )
ﬁnﬁ%‘?@ﬁﬁ‘é& jdisordeny ¥i aAXPh aaReTRlized aPXisty disaries, eating
dissuiedeParlqﬁ&;drts diseacé, pmmbyiitsﬁﬂfde?hélgﬁa,rwmgénﬁdt 6fs&geing,

ent (Gl Vity. order esi
S oRBtE AightineP kB4 Helisfe IR EopeRigehoy ¥yndrome
dementia commpdex imemoers dmfgeaﬁxm inpageingssmtial rghob@mmt—&aumatic
PSRN is8rddr, AARE ¥ ss%‘?éﬁ&b?r, d@r‘u‘ﬁ”&dd@cﬁdﬁ ﬁﬁng gﬁéus%, cocaine

i'cie f 0

S 85 s, Oan iges SRyl i,
lgl!ﬂehirgatoﬂﬂgéint, h@gg@aitﬂﬁc p%lh([j ﬁﬁgraﬂiégéig?fecnﬁa@eﬂiéaﬁ?ghe,
r..dru i,ction, .drug m .
Bl Bosieialde PGS hait 8 Solein S8Hresion, Hbroryaigia,
aftoritte lostanariaitis, rheunidteitnativitis, pack paime canpet pain, ipd@able bowel
P BB Bl EEREE. DHOERSAS i, B8P i,
indpeed spafopathy rdiafetigneurogethys s_ympaﬂ@tlcally-mgmtamed pain,
PRIeANRAIHYUrAlIgh, dehed B Alydrakfdll bhinS phBAIm AR pain, bulimia,

b/ 0
&%rr]r?eergst%%ll gynérE)Het, ?ateﬁu%a‘f\glwase syndrome, post-traumatic syndrome,

chronic fatigue syndrome, urinary incontinence, stress incontinence, urge
incontinence, nocturnal incontinence, premature ejaculation, erectile difficulty,
anorexia nervosa, sleep disorders, autism, mutism, trichotillomania, narcolepsy,
post-stroke depression, stroke-induced brain damage, stroke-induced neuronal
damage, or Gilles de la Tourettes disease.
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pain, irritable bowel syndrome, post-operative pain,
post - stroke pain, drug- induced neuropathy, diabetic

woewdoparsy, synpatheticall y-maintai ned pain, PCT/DK2003/000734

trigem nal neuralgia, dental pain, nyofacial pain,
phantom | inb pain, bulima, 27prenenstrual syndrone,
| ate | uteal phase syndrone, post-traumatic syndrone,
35-chronic fatigue syndrone, urinary incontinence,

t I
A hefid oF %ta'trﬂgﬁ I_@fe\}ﬁrﬂi%n drurﬁ‘?l@Wa'hBﬁ'Bf% deé’?éé‘BPé disorder or a

I nconti nence, ture e] ac Z@ erect
gPnditienof @ "V'%é"r“é)@' HORYr %wm%? pal), y@refe disorder, disease or

aohdigoh lmgpwﬁsnvbrtbqﬁmbmbhmﬁbmarﬁmLﬁ@ﬁynsmuﬁer re-uptake in

OSt t [ ﬁﬁfrg@ﬁsoﬁ@?@mh CS'H | n%%c%jﬁb&? %gppg%%rmmstermg to

§ucin atllvmg ahisred bedy WOn260 €8s  therapeDHealyEtadive 4mount of a
t eng i e

%ﬁ‘ni)w aﬁ\l on Fokg'q%ft&gng ofg dgﬁﬂ%c g\rﬁdgé %@ofclgsnlgpmegsnor any

olixtare plits ipoanersaor amrmamtmllm Gcaepliabiensalivitieseof.

di sorder, disease or condition is responsive to

i nhibition of nobnoam ne neurotransmitter re-uptake in

5 the central nervous system which nethod conprises

the step of admnistering to such a |iving ani nal

body in need thereof a therapeutically effective

anount of a conpound according to any one of the

clainms 1-10, or any of its isonmers or any m xture of

its isoners, or a pharmaceutically acceptable salt

t her eof .



