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WO 2004/087155 PCT/DK2004/000241 4-(2-Phenyloxyphenyl)-piperidine
or -1,2,3,6-tetrahydropyridine derivatives as serotonin reuptake inhibitors
WTohzeG 4r/egs%ng invention relates to novel compounds which are serotonin
reup HRE'S3inhibitors and as such effective in the treatmenlpgfrfgi[(ég?é%ﬂﬂﬁéi
depression and anxiety. Background of the invention 10 Selective
serotonin reuptake inhibitors (hereinafter referred to as SSRIs) have ‘
4-fPberelsphprideninsrigiogwes 1 thé-tedeahyshopyddmederbratiestam
Se@mip{.gmggy RS ReRIal phobias, because they are effective, well
tolerated and have a favourable safety profile compared to the classic
tricyclic antidepressants. 15 However, clinical studies on depression
TiRdicatathakammretpensantod Shigdanssubaianted sapimd0¥apfkeother,
. often neglected, factor in_antidepressant treatment is compliance, which
Sk e e e B
arpheismacotherapy. 20 First of all, there is the delay in therapeutic effect of
SSRIs. Sometimes symptoms even worsen during the first weeks of
treatment. Secondly, sexual dysfunction is a side effect common to all
Baglmreundipfilie da4ehg these problems, real progress in the
pharmacotherapy of depression and anxiety disorders is not likely to
g{gppen. 25 The com ine%%i f{ect %f seroﬁonin eu ttake %}@lﬂ%n and
SHETHERRSETATE TRORLRE® RRTBIREH DR ARIESSERTS Sdiored i imespome
fistuclies ofemppoicads the creameDuibdetiessiw oy Dftowetienxiety and
s$LilBASRF0L ANRIPLA| BRI ARRRNANAS, YRBka A0 d Al
antidepressant drug candidate Expert Opinion on Investigational Drugs,
rroddecampaed 69 thy syt Xehia RIHIFRESFREN-A et al, 30 Venlafaxine in
depressed outpatients Psychopharmacology Bulletin, 1991, 27,14 1- 144).
The present invention provides noyvel, compounds which posses the
ﬁ% ﬁ$§ ifie

Bt Rh S A S SR AT S R G TR A SR L TSP
stRtakeain bibiti goYnrahedieepimenicgia il ectivendistidiersssuthrasnent is

cg:r% Fa%g‘la? %h?&xﬁ%ya(}'ﬁﬁég Iejlr.g o%%lﬁl gf?c%t%enntﬁg%a%%ﬁes%mﬁvaﬁon to continue

pharmacotherapy.

First of all, there is the delay in therapeutic effect of SSRIs. Sometimes symptoms
even worsen during the first weeks of treatment. Secondly, sexunal dysfunctionis a
side effect common to all SSRIs. Without addressing these problems, real progress in

the pharmacotherapy of depression and anxiety disorders is not likely to happen.

The combined effect of serotonin reuptake inhibition and norepinephrine uptake
inhibition on depression is explored in clinical studies of compounds such as
Duloxetine (Wong, Duloxetine (LY-248686): an inhibitor of serotonin and
noradrenaline uptake and an antidepressant drug candidate Expert Opinion on
Investigational Drugs, 1998, 7, 10, 1691-1699) and Venlafaxine (Khan-A et al,
Venlafaxine in depressed outpatients Psychopharmacology Bulletin, 1991, 27, 141~
144).

The present invention provides novel compounds which posses the combined effect of

serotonin reuptalke inhibition and norepinephrine uptake inhibition for the treatment of



disorder, social anxiety disorder, post traumatic stress disorder, obsessive
compulsive disorder, panic disorder, panic attacks, specific phobias,
social phobia and agoraphobia. Summary of the invention In one aspect,
there is provided a compound represented by the general formula | R5
R3 *RWIRHN Rt 7 R8 wherein the dotted. line --- indicates a single bond
or a double bond; R', R2, R5 are independently selected from hydrogen,
halogen, cyan, Cl-,- alk(en/yn)yl, C.@-alk(en/yn)yloxy,
Cl.6-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C,.6- alk(en/yn)yl, halo-C
6-alk(en/yn)yl, halo-C,.6-alk(en/yn)yloxy, or NRXRY wherein Rx and RI
afecindeliendentipdets cagseixm, hydiogelisotiks atitidny gyt alanx@t6-
AAan Yk Q&i@éﬂ%&aﬁﬂ582%/&%%%&%@%%@ Qos@ss%e%ﬂ{wmeor

NRhR"- C,_6-alk(enlyn)yl, wherein W an are in E)endently selected
Jistisery BrBGehSOTes- DAtk FPesilis- BeRisnqesiyl phopia and
£g3Bpbyelaalk(en)yl-C.6-alk(en/yn)yl; or Rx and RY together with the
nitrogen to which they are attached form a 3-7- membered ring which
optionally contains one further heteroatom; or Rz and R3 together form a
hexenvopctd theddventihenphenyl ring selected from ---o0 --0" ; and Rt, RR,
RS are as defined above; 2a R6, R7, R8, R9 are independently selected
from hydrogen, halogen, C-6- alk(en/yn)yl, C1 6 alk(en/yn)yloxy,

e racARERRRSUMRITCh Y aPE3P e »&%@WW formula I
halo-C1-6-alk(en/yn)yl, halo-C, 6- alk(en/yn)yloxy, or NRXRY wherein W
and Rl are mdependeptly selected from hydrogen, C.6-alk(en/yn)yl,
cyano-C,-6- alk(en/y Byl, C3_g-cycloalk(en)yl,

I-Cig-alkggh/yn)yl, or NRzR -C, _6-alk(en/yn)yl, wherein

" ntly selected from hydrogen C,_6-alk(en/yn)yl,
org

_%\-z:ycloalk(en)yl-C_G-

k R® U

C-8-cyc|oa|k(e8)

wherein the dotted line — indicates a single bond or a double bond; R', R, R*, R,
R’ are independently selected from hydrogen, halogen, cyano, C;.¢- alk(en/yn)yl,
Cy¢-alk(en/yn)yloxy, Cs-alk{en/yn)ylsulfanyl, hydroxy, hydroxy-C, ¢
alk(en/yn)yl, halo-C s-alk(en/yn)yl, halo-C, s-alk(en/yn)yloxy, or NR*RY wherein
R*and R? are independently selected from hydrogen, C,s-alk(en/yn)yl cyano-C, -
alk(en/yn)yl, Cys-cycloalk(en)yl, Csp-cycloalk(en)yl-Csalk{en/yn)yl, or NR*R"-
Cis-alkien/yn)yl, wherein R” and R™ are independently selected from hydrogen,
Ci4- alk(en/yn)yl, Cis-cycloatk(en)yl, or Cys-cycloalk(en)yl-C, s-alk(en/yn)yl; or
R* and RY together with the nitrogen to which they are attached form a 3-7-
membered ring which optionally contains one further heteroatom; or R* and R’

together form a heterocycle fused to the phenyl ring selected from
—" o

o : and RY, R?, R® are as defined sbove;



alk(en/yn)yl; or Rx and W together with the nitrogen to which they are
attached form a 3-7-membered ring which optionally contains one further
heteroatom; provided that at least one of R, R2, R3, R, Rs, R6, R7, RS,
and R9 is different from hydrogen; or a salt thereof. In another aspect,
there is provided a compound accorgling to the above for use as a
medicament. In yet another aspect, there is provided a pharmaceutical
composition comprising a compound according to the above or a

RihairkAdeldiedtijependptap kelecial ddditipnisaientthetegsfanid.at least one

ic I ' ti t,
e T e droev st o
(phraltradeuiibamodecepidbrévadd bdlaifiom dkiemaratmsrendsiparation
ugfe?eim_ ﬁé‘?ﬁ%&%{%ﬁ&@%?f&ﬁ%@l&l&t@ﬁ mﬁpﬂy@f@w@tg@gﬁmgﬁﬁ, "

epression, anxie Isorders, including genera| anxi isorder, socia

Ut TR ot HAH A GlFods erech il SRS i BEFBive
ol iSBrEErCpaniic(elisorpérivbaric Ritank$ "spe dificpphbividssdeodial phabia

a ofaphebi jselos Ny th atment of an
e e
aféerira)dnidty b drdeectseigiintie sittnesnde rvpishither msaiachedss
felisprder..AbsesRiN e kO WRISHEislianvdRhRas ndiRRmIe LdAavigoattacks,
spegcific _ phobias, social ghobia.angd agor@%hogga in Idvlrg%gamm | body,
PNatHG A e BhpriSing alimisteritig & tRBFED S HERRI L ve
hatrogit; of aetrtipesstd according to the above or a pharmaceutically
acceptable acid addition salt thereof. Definition of substituents Halogen
means fluoro, chloro, bromo or iodo. The expression Ci.6-alk(en/yn)yl
Imeatisnaglicd: dikyt, QR G4dikbngdopauad ag:anlygibdho apovT e tseras@l-6
ratidydamfets to a branched or unbranched alkyl group having from one to
six carbon atoms inclusive, including but not limited to methyl, ethyl,
1-propyl, 2-propyl, 1- butyl, 2-butyl, 2-methyl-2-propyl and o
Iy yistenhersepsst. Bemsiampr CebadkampiosHt ecamepiton reamsistively,
cOplanAteccHigrOURS AMaving: HPRArieciQishr carbe-dlonsd Haakudingit

one douple bond and one triple hond respectively, ..
thereof and at least one p%armacelﬁlca y acceptER)Ffe camgr or diluent.

In still another aspect, there is provided the use of a compound according to the above
or a pharmaceutically acceptable acid addition salt thereof for the preparation of a
medicament for the treatment of affective disorders, such as depression, anxiety
disorders including general anxiety disorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic disorder, panic attacks, specific

phobias, social phobia and agoraphobia.



including but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl
and butynyl. The terms Ci-6-alk(en/yn)yloxy, C.6 alk(en/yn)ylsulfanyl,
hydroxy-CL6-alk(en/yn)yl, halo-Ci.6-alk(en/yn)yl, cyano-CL6-alk(en/yn)yl,
NRZRW-Ci-6-alk(en/yn)yl, Cl.6- alk(en/yn)yloxy-Cl.6-allc(en/yn)yl and
halo-C1.6-alk(en/yn)yloxy designate such groups in which the
C1.6-aUc(en/yn)yl are as defined above. Halo means halogen. NRzRw-C;
. ._6- alk(enlyn)yl designate the group RZ RW N-C1-6alk(en/yn)yl WO
Disclogsd a8 BEb s s A6t a1 O barriceine disoslerersiiicy depression,

anxietgaﬁ@mggm;l;néﬁn@%m&mﬁﬁbigycdﬁ@d@aml@@ypdea?aw@ﬁmﬂeﬁ,ﬁ%@cilg%ﬁmaﬁic
~atoms, Includin ut not i !te to cyclopro , Cyclopentyl, cycC exyl,
stress Ol B e

phobigartssesatbdia/ing agmephibeight Evaito rusnaad dbidgluiticigdameadombie, bond.
compri‘i'igeaEﬁfﬁBjQ@ﬁﬁ%ﬂl@ﬁ%&@éﬂﬁk@&ﬁ%ﬁﬂ%{wBf%%iﬁﬁ%%%?ﬂ%@%?égq'ﬁ pd

Ci-6- alk(en/yn)yT are as defined above. 10 The term 3-7-membered Tring

the ahgst o A RPRERSEHTNG Breqeniehls priferdditism saslidheroN, 0, or S, as used

herein refers to ring systems such as 1-morpholinyl, 1-piperdinyl, 1-
azepinyl, 1-piperazinyl, 1-homopiperazinyl, 1-imidazolyl, 1-pyrrolidinyl,
1l-azetidinyl, 1-pyrrolyl or pyrazolyl, all of which may be further substituted
Refinitigroohsublditrechtss from a C1.6-alk(enlyn)yl, hydroxy,
hydroxy-C1.6-allc(en/yn)yl, Cl.6-alk(en/yn)yloxy- Cl.6-alk(en/yn)yl .
Description of the invention 20 The present invention relates to
Halogensugims i858, 5hKm1 PTme8i9eor -1,2,3,6- tetrahydropyridine
derivatives which are serotonin reuptake inhibitors and as such effective

in the treatment of for.example (iﬁepre sipn.and, anxiety. In parficular the
e S A0 B Tt eI GG B 2 RES ARGty
The teime phesahylimferitiore retatdsdooawbmpdeddiliedresepthaying thengenetakix
carbon atoms inclusive, including but not limited to methyl, ethyl, 1-propyl, 2-propyl, 1-
butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl-l-propyl.

Similarly, C.¢ alkenyl and Cy.¢ alkynyl, respectively, designate such groups having from
two to six carbon atoms, including one double bond and one triple bond respectively,

mcluding but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl and butynyl.

The terms Cy¢-alk(en/yn)yloxy, Cy alk(en/yn)ylsulfanyl, hydroxy-C.-all(en/yn)yl,
halo-Cy e-alk(en/yn)yl, cyano-Cre-alk(en/yn)yl, NR'R™-Cig-alken/yn)yl, Cre
alk{en/yn)yloxy-Cy¢-alk(en/yn)yl and halo-Cie-atk(en/yn)vloxy designate such groups
in which the C;.6-aUc(en/yn)yl are as defined above. Halo means halogen. NR*R™-C;¢-
alk(en/yn)yl designate the group

z

RN
RW/N —C, galk{en/yn)yl
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formula | WO 2004/087155 PCT/0K2004/000241 5 R4R5Ra OR2 HN
R1 1 R6 (~) R9 R Ra wherein the dotted line ---- indicates a single bond
or a double bond; 5 RI, R2, R3, R4, R5 are independently selected from
WRAMH¥ 1 Ralogen, cyan, CI-6- alic(enlyn)yl, Ci_6-allc(en/yh fyigig2004/000241
Cl.6-alk(el1/yn)ylsulfanyl, hydroxy, lydroxy-CI-6- alk(en/yn)yl,
halo-Cl_6-allc(en/yn)yl, halo-Cy6-allc(en/yn)yloxy, or NRXRY wherein Rx
Bt Ry Gre HdEpdnd eletigsrbectarb ey drdgers]iC Lecatkiel/hryyls three

Y80 €l:Rohld 93!
Cég?gycloglk(ﬁ%?gfl%{ ?g{%ﬁ(%%}%gﬁ(?%}%%f’éﬁ&) eeﬁytggi);{thexyl’

erein Rz and R" are independently selected from hydrogen, CI-6-
alk(en/yn)yl, C3_8-cycloallc(en)yl, or

3 g-C oallc%&n%n I-Cl 6-all§1e /yn)yl: or R".and RY togeth rwitli;u tlge .
R Eh e S Aot e B, e ivine
bptionaight Shtéins ené funithbnhetevatdebomd15 R2 and R3 together form
a heterocycle fused to the phenyl ring selected from ._-- 0 0> ; and R1,

R4, R5 are as defined above; R6, R7, R8, R9 are independently selected

Rorthhy sy ehs-rraksgraikeyb @ amymyoGs-svalnebimpiyisny, Cre
D chralkentymvisaitayotydroxy, hydroxy-C1_5-alk(enlyn)yl,
halo-Ci_6-alk(en/yn)yl, halo-Cl-6-alk(enlyn)yloxy, or NR"RY wherein Rx
and RY are independently selected from hydrogen, Ct-6-alk(en/yn)yl,
ThraroaCl-G-adkoibarswh)ykg©Btionally containing one further heteroatom, such as N,

O, or S, as used herein refers to ring systems such as 1-morpholinyl, 1-piperidinyl, 1-
azepinyl, 1-piperazinyl, 1-bomopiperazinyl, 1-imidazolyl, 1-pyirolidinyl, 1-azetidinyl,
1-pyrrolyl or pyrazolyl, all of which may be further substituted with a group selected
from a Cig-alk(en/yn)yl, hydroxy, hydroxy-Cigs-allc(en/yn)yl, Cig-alk{en/yn)yloxy-
Cig-alk({en/yn)yl .

Description of the invention

The present invention relates to 4-(2-phenyloxyphenyl)-piperidine or -1,2,3,6-
tetrahydroinyridine derivatives which are serotonin reuptake inhibitors and as such
effective in the treatment of for example depression and anxiety. In particular the

piperidines are also good norepinephrine uptake inhibitors.

Accordingly the present invention relates to a compound represented by the general

formula 1



10

15

20

g-cycloalk(en)yl, C3_5-cycloalk(en)yl-C1 6-alk(enlyn)yl, or

NRZR™-CI-6-alk(en/yn)yl, wherein Rz and R"" are independently selected

from hydrogen, C16-allc(en/yn)yl, C3_8 WO 2004/087155
YBEPIR3594/000241 6 cycloalk(en)yl, or PCT/DK2004/000241

C3-8-cycloalk(en)yl-C1.6-alk(en/yn)y; or BY and RI together with the

nitrogen to which they are attached form a 3-7-membered ring which

optionally contains etfe further heteroatom; provided that at least one of

R1, R2, R3, R4, R5, R6, Rﬁa R8, and R9 is different from 5 hydrogen; or a

salt thereof. In one“enbediment of the compound of formula I, R' is

selected from hydfogen, halogen, cyano, C1.6-alk(enlyn)yl,

C1l 6-alk(en/yDjyloxy l.égalk(en/yn)ylsulfanyl, 10 halo-C1
Blalk(enyn)yl,ior NR"IRY wherein BY and RY are independently selected
from hygdrogen,,. C1.6-alk(en/yn)yl, cyano-Cl %—allc(en/yn)yl,

C ﬂ</(e yl, C3.8- cycIoaIk(en)yI-Ci__( -alk(enlyn)yl, or
NRZRW;Ct<6:al | en/yn)yl, wherein RY and Rw are independently
selectdd from Rydrogen, Cl-6-alk(en/yn)yl, C3.8-cycloallc(en)yl, or C3.8-
cycloalk(en)ylsgl_6-alk(en/yn)yl, provided that if one of BY and RY is
NRZRV-CL1.6 15 alk(en/yn)yl then the other is selected from hydrogen,
Cl_6-allc(en/yn)yl, cyano-C16- alk(en/yn)yl, C3.8-cycloallc(en)yl, or
@heftigycloalk(en)yl-C1.6-alk(en/yn)yl; or Rx and RY together with the

itr 0 which they are attached,form.a 3:7:membered ring which
B S B R S B R embodiment of he
compound of formula | Rl is selected from hydrogen, halogen, cyano,

i 52208 / salk( I ;
R o B Y e 5
PR bl G R Bt et IHGHY PTG T B BHgRY -
ﬁl}k@ﬁﬂylf%yﬁ-l@ellkiﬂlﬁﬁlyal%(e%ﬁ'@fﬁml@iﬂﬁﬂ@ﬁ;})ﬁ(br@@)@iexy, or NR"lﬁ" Iwherein R*
C en)yl-Cl:6- n)yl, s as ogen, cyanomethyl,
G R SE D e N T
ARZeYE)y6- Bl eysioiid eniybrEin-Rec 8 kpEu) R aredindefyeidemt R °R™-C;.

S 1 o~ g - [
e A e

6l
3
SR Eampdniym Y cisREOTL e te et TR AR el B oycidskamyl; o Riamd

RY together with the nitrogen to which they are attached form a 3-7-membered ring

which optionally contains one further hetercatom; or

R? and R? together form a heterocycle fused to the phenyl ring selected from
/O>
o - and RY, R*, R® are as defined above;

RS, R’ R®, R® are independently selected from hydrogen, halogen, Cys-alk(en/yn)yl,
Crog-alk(en/yn)yloxy, Ci¢-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C s-alk(en/yn)yl,
halo-C)_g-alk(en/yn)yl, halo-Cj.¢-alk{en/yn)yloxy, or NR*R” wherein R* and RY are
independently selected from hydrogen, Ci.¢-alk(en/ym)yl, cyano-Cr.g-alk{en/yn)yl, Ca.
g-cycloalk{en)yl, Cs.g-cycloalk{en)yl-Ci.¢-alk(en/ym)yl, or NR*R"-C¢-alk{en/yn)yl,
wherein R* and R” are independently selected from hydrogen, Cig-alk(en/yn)yl, Cag-



10

15

20

25

30

cycloalk(en)yl-Cl-6-alk(en/yn)yl. In a further embodiment R1 is NR.WRY
wherein Rx and RI together with the nitrogen to which they are attached
form a 3-7-membered 30 ring which optionally contains one further
WREIHEESRY such as 1-morpholinyl, I- piperidinyl, 1-azepiny? CIPiFoPA2fy1
1-homopiperazinyl, 1-imidazolyl, 1- gyrrolidinyl, 1-azetidinyl, 1-pyrrolyl or
pyrazolyl, optionally substituted with one or more selected from a
cfelomatafentmiyk-bydoaRysiythOxyaEi 66t enkiriyd, kg with
2004/087155.PCTIDK2004/000241 7 en/ loxy-Ci.G-alk(enlyn)yl
B Ll e A A O B ey
c@iaBLatky Guyhen betetksgionl_6-alkyl, in particular one or two selected from
phvgixYnmathaxymeluh, methylgFyRicallyRRES selacteddiauehygiagen;
halogen; cyano; Cl-6-allcyl; Ci é-alkyloxy; C1_6-allcylsulfanyl,

hydneZens 6-alkyl; NRXRY wherein 5 BY and RY are independently selected

ofremihydregen, Cl_6-alkyl, cyanomethyl; NRXRY wherein RY is selected
from hydrogen, or Cl.6-alkyl, and BY is NRzR7-Ci-6- alk(en/yn)yl wherein
RY and R' are independently selected from hydrogen, or C1.6- allcyl;

It amoepthotigkrt afiferdimytound adimytule pieriszieykted fomdpigereiny |

ndrolfpidiazalyl. dpxrephoiny lcazelidiavk o smvoly] cryRazRNseRtignally

substituted 10 with one qr two selected frorg hydraxy, hydroxy-Cl-6-allcyl,
belp-6aanelAGR{raY s SR, FCtvbesingt, ArpErienirshedmivo eerkddrm
h@;@@gbﬁméwiwl?%mwgmmy&mﬁwuma@rc&mgﬂa(mwé@mﬂlimit][ng
the inventi n odiment is hydrogen; another emhbgdi 0
© ?Psa%f%gﬁkyl;ﬁé%% YRRV A furiief ém Sodn %%%VOF ﬁ’ﬁ?‘ haé;?o?gigr?,m
inlgeaiilosdeordiionnhiddgen. Githelkamiyoiment-of dleelstmpybun € of-
iS +dhal 0; ZRW_
< %ﬁ*é“l{;%%f‘?ﬁ&?%ﬁ e A Cu
aﬂﬁ“@!@a))é-@wgﬂmﬁw Ry e Ty dogede tﬁ@%éwa@%ﬁyﬁw&én,
2BY@ARmSHHEallop etk CraliIORY o G cloratirinyifanylakelarslye-alRlnto

et it S bpuod e et s emimioen st
vetricthertemiie disneiisosR Zuiklsalet@© Beall dy afucgheasmibifilioranett;
RRN0EL AP RoFImerk ot Ra1Ricd Fofl'fyh:SHST Ao DSy -ANQEner
alk(en/yn)yl, C-g-alk(en/yn)yloxy, Ci¢-alk{en/yn)ylsulfanyl, halo-Cys-alk(en/ym)yl.
In a further embodiment R! is NR*RY wherein R* and RY are independently selected
from hydrogen, Ci.s-all{en/yn)yl, cyano-Cig-alk(en/yn)yl, Csg-cycloalk(en)yl, Cag-
cycloalk(en)yl-Ci.g-alk(en/yn)yl, such as hydrogen, cyanomethyl, Ci.¢-alk(en/yn)yl. In
a further embodiment R' is NR*RY wherein R* is NR*R¥-C; s-alk{en/yn)yl, wherein R
and R are independently selected from hydrogen, Ci.s-alk{en/yn)yl, Cs5-
cycloalk(en)yl, or Csg-cycloatk(en)yl-Cy.¢-alk(en/yn)yl, and R” is selected from
hydrogen, Ci.¢-alk{en/yn)yl, cyano-Cs-alk{en/yn)yl, Csg-cycloalk(en)yl, or Cs¢-
cycloalk(en)yl-Ci.g-alk(en/yn)yl. In a farther embodiment R is NR*R” wherein R¥
and R” together with the nitrogen to which they are attached form a 3-7-membered
ring which optionally contains one further heteroatom, such as 1-morpholinyl, 1-
piperidinyl, 1-azepinyl, 1-piperazinyl, 1-homopiperazinyl, 1-imidazolyl, 1-
pyrrolidinyl, 1-azetidinyl, 1-pyrrolyl or pyrazolyl, optionally substituted with one or
more selected from a Cy.g-alk{en/yn)yl, hydroxy, hydl'oxy-cl-ﬁ-all;(enfyn)yl, Cie-
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embodiment of R2 is halogen, such as chloro. 25 In a further embodiment
of the compound of formula I, R3 is selected from hydrogen, halogen,

no, Cl.6-alk(enlyn)yl, Cl_6-alk(en/yn)yloxy, Cl.6-alk(enl ‘%}(Isulfan

"Y]é%maf)%’ gﬁc(en/yn)yl Typlcally, R3 is selected from hydrc))% ﬁéﬁ’Sﬁ%‘?ﬁ”‘“

cyano, CI-6- allcyl, ClI_6-alkyloxy, Clz6-alkylsulfanyl, halo-Cl-6-alkyl. To
further illustrate without limiting the invention an embodiment of R3 is

HsfarogorlcandtherBisboaent oP RIS BD sCrE Al Rprmdivdiony. dedrpy £1-

[unthercemandingntof- Eh%r;sé;Iﬁﬁaﬁ%@q&ﬁg&hﬁ%ﬁ@t&m&@&%th%
embodiment of R3 |s en, such as chloro, or fléle%ro angc])rther

bé’ﬁ%ﬂé?ﬂaﬂ??&ﬂ%?ﬁ%"@ﬂ% -eLEAY R IS STRAG froge halogen;

2604/ 08 7L85/P CILIaKA084/00024iky Buif:aflyihler @phiidiy WRERS tesrein
d | te le.fus ¥

G B s
dsoeterierfor: RuliessalsstEddrdri hyritGgdnNRAoden; cyano,

ﬁe@jﬁlﬂ SERMANAIG IS ek YRIARINIG SeBAl BB MR R . o

o CI 6- aII en/ n)yl Typically, R4 is eIthed from hydrogen, halogen,
o eergh Rlpéﬂéﬁﬂ)roiﬂz@in% :HEHTREL H%B‘*E?Pé’%rﬁ%% ?gfol

xfuﬁﬂlaﬁds Ilg}'lll,l$t§f3hedlvﬁlﬁ§ﬂ,ltl Hpaifitigyth ew;rw@ybﬁn @wemlghahmenﬂqf Rbsigtuted
gen; another. embodiment of I
ngt RoXy: Shoth %?cgem oﬁ#ﬁeﬁ?’% ) fg alo- é%}gé?ﬁ c‘,ﬂ,zts] s-alkyl,

Gifdrohiethgitiaratihae W@am@@w&mhmywmmhab metihgl;
BOQIRRE, AMALIINaeRLefl B4iis HHOgRREHE RASINGRANR IR drogen;

embodiment of the compound of formula |, R5 is selected from hydro

PSR STIR EPIRPIE M;é(é%wﬁw BstikfenrToRodiment o R'is
Gldzalkiesiyr)fsutfamdhidalo-C1-6-allc(en/yn)yl, or NRXRY wherein Rx
and RY are independently selected from hydrogen, C1-6-alk(en/yn)yl,
cyano-Cl.6-alk(enlyn)yl, C3_5-cycloalk(en)yl, C3 8-

bly@fuaﬁlc(@n)bb@m@talf(’(@#ynywuod R IaPane(@wnMrmr@ﬂgaz
t

C3 ca‘{:ﬁaédeﬁlgn ngﬁ’ﬁg %%%glzc%ﬂﬁgr? f&@e %ﬁ% enfyn)yl, prowded

hﬁ@rﬁ»m@ﬁﬁwaﬁ W@N@R%ﬂwg‘ﬂ&%bﬁslmﬁ% HRgStarERe, Crs-

selacted fuomp bydroge sk aralk{endaniil  RV0TG Fubher illustrate without
limiting the invention an embodiment of R? is hydrogen; another embodiment of R? is
C1.¢-alkoxy, such as methoxy; another embodiment of R*is halo-C;_g~alkyl, such as
trifluoromethyl; another embodiment of R? is Cy_g-alkyl, such as methyl; another

embodiment of R? is halogen, such as chloro.

In a further embodiment of the compound of formula I, R’ is selected from hydrogen,
halogen, cyano, C)g-alk(en/yn)yl, Ci_s-alk(en/yn)yloxy, Cig-alk(en/yn)ylsulfanyl,
halo-Cy.s-alk{en/yn)yl. Typically, R is selected from hydrogen, halogen, cyano, Ci4-
alkyl, Ci_g-alkyloxy, Cy.¢-alkylsulfanyl, halo-C;s-alkyl. To further illustrate without
limiting the invention an embodiment of R? is hydrogen; another embodiment of R® is
Ci¢-alkyl, such as methyl; a further embodiment of R*is C.¢-alkoxy, such as
methoxy; a further embodiment of R?is halogen, such as chloro, or fluoro; another

embodiment of R?is halo-Ci.¢-alkyl, such as trifluoromethyl.
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- TepéuineymianireRarl by somporof RS

alk(en/yn)yl, C3_8-cycloalk(en)yl, or
C3.8-cycloalk(en)yl-C1_6-alk(en/yn)yl; or Rx and RY together with the
nitrogen to which they are attached form a 3-7-membered ring which
VEhHEAERTAEontains one further heteroatom. In a further emBEATRIENPEPHP1
25 compound of formula | RS is selgcted from hydrogen, halogen, cyano,
C1.6- alk(en/yn)yl, CI_6-alk(en/yn)yloxy, Cl.6-alk(en/yn)ylsulfanyl,
malﬁn%mtk&@mﬁéﬂmftﬁa eofbisthen @mﬁﬂiman%ﬁamagéﬁ\érwm{@n R"
and RY ar ﬂdep elec ed f m hydrogen, C1_6-allc(en/yn)yl,
h&fféﬁ%vﬁ? 5?et§ﬁ§)ﬂ PESRVELS oa ?n:h)yl C3-8-
eyet@allc(en)yl-C1.6-allc(en/yn)yl, such as hydrogen, cyanomethyl,
C1.6-alk(en/yn)yl. In 30 a further embodiment R5 is NRXRY wherein R" is

-Cl.6-alk(en/yn)yl, wherein Rz and R™ are independently selected

from hydrogen, Cl-6-allc(en/yn)yl, C3-8 WO 2004/087155
PCT/DK2004/000241 9 cycloallc(en)yl, or

€3 ﬁathyﬁkaﬂhbéﬁm)gﬂfﬁitﬁeatk@u@ud)yf fanouRY, iR“se Iaﬂbetsidrﬁmn hydiragan,

3 t%%'ﬂéé:ﬁéyl ey S R B
am@mmm@@me &Niﬁﬁsq}%teﬁtfsg@mérmmﬁlmm@m%ed

aﬁwa% Zn@ﬁiigb%?gél&wlwﬂwm%t@p@wn@m&m@ﬁwﬁaﬂwmm
heteroatoln, such as 1- mo‘;g%olmyl 1- piperidinyl, 1-aze

p
B8 st e A AR TS PR C Binird YABRACT: BT ?ﬁgf’dinéef’éﬁa%yfs
Grpyirkohyt, Qﬁﬂy&améﬁhoﬂpilﬁmﬁhbt suibstitniad wiltf oriesbrCnpstkslectess
fr m a Ct ,6+ aIIc I XY Jaydr -
ﬁlufen?)}nt)h dxy%%y %éf Q( eli}1 g. o8 %\io seﬁecte%? aSFf%éer{)xy,
dnylolydixge @IfRG i&i@b@h@&lﬁcﬁ}ﬂ@h&fm@l 6- aIkyI Cl-6-alkyl, in particular

one or two selected from hydroxy, methoxy-methyl, methyl. Typlcally, R5
is selected from hydrogen; halogen; R%yano Cl.6-alkyl, Cl_6-alkylox

W%ﬁ%r%urfs EeleERg Fpdpuirogen,

Harepe ﬂﬁi@ﬂ@y@%@ﬂf@@ﬁf@m fwgmgé{em@ﬂ;sﬁiogﬁsﬁl GranereiMkINRYRY
lecte ra a

kﬁgzé g\( &,(8{.' ) 1 re inan S 1nd |R%}ege§f( selﬁcted from

spleged Coprlyeousyl, wa@&@r@ampmmcﬂammmu;@gm myt-

8 %ﬂ’tﬁ@?ﬁgft@ p%ﬁgﬂfﬂn nrsapiperazing s fmiphaaied rpuieldia

1 pynrolyl of pyrazolyl, op |onaIIy substituted with one or two
@émxffwméigpmw > Csatkfenamivhifeyisnileals @k, or Cos-

cycloalk(en)yl-Cis-alk(en/yn)yl, provided that if one of R* and R is NR'R"-Cy.4-
alk(en/yn)y1 then the other is selected from hydrogen, Cy.s-alk{en/yn)yl, cyano-Cy¢-
alk(en/yn)yl, Cag-cycloalk(en)yl, or Ca.g-cycloalk(en)yl-Ci.s-alk(en/yn)yl; or R* and
R” together with the nitrogen to which they are attached form a 3-7-membered ring
which optionally contains one further heteroatom. In a further embodiment of the
compound of formula I R’ is selected from hydrogen, halogen, cyano, Cis-
alk(en/yn)yl, Ci_g-alk(en/yn)yloxy, Ci.¢-alk{en/yn)ylsulfanyl, haio-C; s-alk(en/yn)yl.
In a farther embodiment R® is NR*RY wherein R* and RY are independently selected
from hydrogen, C).s-alk(en/y)yl, cyano-Ci.e-alk(en/yn)yl, Css-cycloalk{en)yl, Css-
cycloalk(en)yl-C, g-alk(en/yn)yl, such as hydrogen, cyanomethyl, Cy.c-alk(en/yn)yl. In
2 further embodiment R> is NR*RY wherein R* is NR*R"-C\.s-alk{en/yn)yl, wherein R
and R are independently selected fiom hydrogen, Ci.g-alk(en/yn)yl, Cag-
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Cl.6-alkyl, in particular one or two selected from hydroxy, methoxy-methyl,
methyl. 20 To. further illustrate without limiting the invention an
embodiment of R5 is hydrogen; another embodiment of R5 is Cl-6-allcyl,

V2P EE88M&hyI; a further embodiment of R5 is halogen, suthtAeAidfgo241
or fluoro. In a further embodiment of the compound of formula | R6 is

selected from hydrogen, 25 halogen, C1.6-allc(en/yn)yl,
Rt (el s ymproirsibienll: Re-rkdenérmsd, fromR higarister fratogen,

%’3{6@”‘“ Qﬁmﬁ“ﬁwﬂmm‘é‘?ﬁ“?‘iﬁ%%ﬁ%ﬁ%‘%ﬁ SFRo s
e e RBRL RS 57 Db R BEAR o

#odrﬁﬂ r@gpmar wrﬁeﬂh@tﬂddgemdwﬂr@géay halatgehClbsal antymykred

H:ﬁ @éalo %Xﬁtﬂ?&ﬁl b fR i 861GEIRM J{F]Sﬂ‘asﬂy% n%?\%"i"qge”'

Ci.b-alkyl, alkyl. To further illustrate without limiti

12‘@@‘49‘6‘8’?’11352%’5“9k?%%@ﬂzh@%%ﬁ@iﬁ@@%éﬁ@kﬁ%ﬁ@iﬁbdment of

ot et of te e dedﬁﬁ&fd‘?gﬁ%%ﬁ'ﬁ@?%@w&”

a fur odim 0 ula is selected from

Iﬁlﬁd%og%ﬁg%ghﬁog hﬁé“(%né}@mh@ﬁ%ﬂxﬁ;h = gl’kﬁ(éﬂ‘lgﬁ?ﬁflﬁ RXRY

Wﬁen@n)WxarﬁxRMHm/ynMpem chently Seieraﬁeda‘d(fmmyﬂﬁngﬁﬁ hydroxy-Cy.
I Y c

C3- g:gcf’o (en)y g('en%/@?yl i%)?‘ L,lé;d?zll-}i’g gllyg ?2?' /i/ngyﬁd W rein

el wb@}md@fﬁbﬁb wgéw‘ée@éméﬁ’mlﬁyeﬂm@émm hpdegleconiptogen;
&S @yg:m%(@n)(ymﬁ@?gg@ cystealdienyl: Rhidcalkienymivroroxides,

at if Qne of to RY is N -Ct_6-allc enlyn )yl then the other is
lgéf’@é[lgg oA gow ﬁ?%e‘gﬁ%@rh%ﬁﬁ’eﬁy heclsB afkEERMRIYIL NRR”
Rnsioy dabicleripyl fonG3aappalaalRieraiyC kbt R kéenmyyt:lc,gn BY and
with the nit nto h|c arm a
B@%erggnng{e W % ptionally contan%egﬁeéfur?ﬁlér Vet Batbiiiin a
#ﬁwhelrlmﬁﬁ@@mb rltmpﬁmél@mhwbm@w fotringrazitRs islseiepipdriroml, 1-
ferdroosn, 1pleaeRifl, 1 128rd @@éﬁwlﬁ%&&& "sgﬁ{z!efmy'sdmmed

further embodiment Rs is NRX erein_BY and Y are independently
WL BREPTSIA HReHE e ami AR, Cyanrlerh 61-amliipymi ol
C3-grsycioplictRa)y 0a8obrey cloatid@ niyh GlrEati(einoxylrssiai agethyl.
To further illustrate without limiting the invention an embodiment of R is hydrogen;
another embodiment of R’ is Cis-alkyl, such as methyl; a further embodiment of R® is

halogen, such as chloro, or fluoro.

In a further embodiment of the compound of formula I R® is selected from hydrogen,
halogen, Cy.¢-alk(en/yn)yl, halo-C;.s-alk{en/yn)yl. Typically, R® is selected from
hydrogen, halogen, Cy.s-alkyl, halo-Cy.s-alkyl. To further illustrate without limiting
the invention an embodiment of R® is hydrogen; another embodiment of RS is

halogen, such as fluoro.

In a further embodiment of the compound of formula I, R is selected from hydrogen,
halogen, C;.s-alk(en/yn)yl, halo-Cs-all(en/yn)yl. Typically, R” is selected from
hydrogen, halogen, C;.s-alkyl, halo-Cy¢-alkyl. To further illustraie without limiting
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hydrogen, cyanomethyl, Cl-6-alk(en/yn)yl. In a further embodiment R8 is
NRXRY wherein BY is NRzW-Cy6-allc(en/yn)yl, wherein RY and k' are
independently selected 20 from hydrogen, Cl.6-alk(en/yn)yl,
WO24 A EIGAIk(en)yl, or C3-s-cycloalk(en)yl-Cl-6- aIIc(en/anI /BRYpEPG4
selected from hydrogen, Cl-6-alk(enfyn)yl, cyano-C1-6- allc(en/yn)yl,
C3_s-cycloalk(en)yl, or C3_s-cycloalk(en)yl-Cl-6-alk(en/yn)yl. In a further
theribveitreriRs ko A RXR VIR &y biBscana Rbetogbiiemnemtio #RS witrogen
favichdheys aks.gttached form a 3-7-membered ring which optionally
contains one further 25 heteroatom, such as 1-morpholinyl, 1-piperidinyl,

1-azepinyl, 1-piperazinyl, I- homopiperazinyl, 1-imidazolyl, 1-pyrrolidinyl,
ﬂraz@&mﬂyinﬂc@yﬂie%dmpymyhd optionally Sebiitsledoditinang Gogen,

m re se ct from a dr
lil éﬁ{{gﬁ ?f%ﬁ %% {/IO%FG a’l.k(mrl]l/)l/{n)y ) g.aroene
@dw@@@a@dmrﬁmmgmdiowlﬂwmm cyano-Cyg-alk(en/yn)yl, Cs.

Céyﬁr@zu%mgx el olMhifLaf ALy é&éQ/WFHJW@ WaSEIRGHEA
from hydrox methox eg/ methyl met g,%/I TyplcalgyRs Is selected from

WhersEh 2RARgars indeprdent edjorg hykorsry CorBlispiraiahys-
HadoAkcarpiom | Bé@laﬁémwnm dreRyo5e, rdependentiyoselecrédng

T L B PR
ﬁjﬂ(eﬁ’-ﬁim camnh@whlﬁ@ﬁé?ﬂ)@l%&h«dmﬁ%@)v&h@r éiﬂsRYCM{%hhrme-
ﬁ%&@%@&@tt{@m&mmm%% 1-6-adh E0reRaiavds form

1 piperi azepinyl,”1-piperazinyl, 1-nomopiperazinyl, 1-imidazolyl,
q%%mmmd1%%%%;%?@%63}}%%9%@%%@%9%&6@tﬁ&ﬁ!@@r
WL ORE0f $MA:SS &rQﬂTdﬁﬁEQXR%SQEIH&&Y@mWﬂ;eH halogen, Ci.

B R e R
Rﬁmﬁiﬁhmmeaiﬁbmﬂimémdﬁﬁaﬂ ﬁmmgegemmmwc@mfmﬁAManMa; is
L e
o 2es. CIBOn Y ek O AL ORI, |
RReisiaetesecmomydieasinialogeiuiick Bratl Ry M¥dpendently selected
Eglg lg:ytdﬁoga‘ég(%q/znglen-l/}i/g)lgla gl:\zgclﬁlalﬁl(g%jedd (Igo(g; s-cycloalk(en)yl-Ci-
alk(en/yn)yl, and R is selected from hydrogen, Cy.¢-alk(en/yn)yl, cyano-C,.4- o
alk{en/yn)yl, Csg-cycloalk(en)yl, or Cag-cycloalk{en)yl-C . s-alk(en/yn)yl. In a further
embodiment R® is NR*RY wherein R* and RY together with the nitrogen to which they
are attached form a 3-7-membered ring which optionally contains one further
heteroatom, such as I-morpholinyl, 1-piperidinyl, 1-azepinyl, l-piperazinyl, 1-
homopiperazinyl, 1-imidazolyl, 1-pyrrolidinyl, 1-azetidinyl, 1-pyrroiyl er pyrazolyl,
optionally substituted with one or more selected from a Cy.s-alk(en/yn)yl, hydroxy,
hydroxy-C.¢-alk{en/yn)yl, Ci¢-alk{en/yn)yloxy-Ci.s-alk(en/yn)yl, e.g. one or two
selected from hydroxy, hydroxy-C,_¢-alkyl, Cis-alkyloxy-Ci.g-alkyl, C;¢-alkyl, in
particular one or two selected from hydroxy, methoxy-methyl, methyl. Typicaily, R®
is selected from hydrogen; halogen; cyano; Cy.¢-alkyl; Ci-alkyloxy; Cig-
alkylsulfanyl; halo-Ci-alkyl; NR*RY wherein R* and RY are independently selected
from hydrogen, C).s-alkyl, cyanomethyl; NR*RY wherein R” is selected from
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hydrogen, halogen, Ct_6-alkyl, halo-Cl_6-alkyl. To further illustrate without
limiting the invention an embodiment of R9 is hydrogen. 15 hi a further
embodiment of the compound of formula I, the dotted line ---- indicates a

ERIMBBRE In a further embodiment of the compound of fSMdTE 4HRI0241

dotted line ---- indicates a 20 doubleibond. Typically, the compound of
formula | has at least one substituent in the phenyl ring(s), selected from

byasse o R-rakvined S Bkt Forr ey, Wuering120a RS ase 4
substitaants intherhenylyingis), setecietilomanyienenl RsR%aieh -
2% |ﬁ4a{ehglffgrent f[%hﬁijm en, .and the ]_rigmal ing substituents are.
FarShen PHSEE o TR e B e ie %ﬂib@ﬂf@é‘i@@fé&ﬂ%"gﬁﬁk
bneroflR Ry wihish ispdiffetbnifscmihkditgen; ds presentinl ditiehodihs,
| tHgs, suc SUSt sel L from.R rthe
et e e B T T R R ol

ifséer femd wdraste By REoRbY WiRthvAr & dlfffehent vt thydtbesninsting
et rom Bl 55 and the ooy Seloties o B e or b
selected from RI- R5, the other selected from R6-R9, or bot
R R T A e S
naiteyi;to dether antodimtne &b robyioks: asdiefilhectabo ;. In a further
embodiment 3 substituents selected from R'-R9, which are different from
WO 2004/087155 PCT/DK2004/000241 12 hydrcggen, are present in
leithBrdetsebRd e thn gemsaerdes Dapplad R nssssreddnfrondRERS,

lskthe dast-auBstimentisse eciad fromR6 R imeach coRediment as
m%}tloneﬁj the reﬂialn su?%stl uents are h drogeln. To illustrate this_
RirRErWRIGEE i iy e HOE Yo rhe BRea s HEHHERRS Uriting
thattivedtioarenftebodifhnis, iR bifusthecambodiment of the compound of

formula | one substituent is present which is R2 as defined above, except
hydrogen. In a further embodiment of the compound of formula | one

BubButhermmbotesarodficosiReraod éfinsdadbvalceddpte hydimberiedn

ariuethgrembodiment of the compound of formula | two substituents are

In a further embodiment of the compound of formula I, the dotted line - indicates a
double bond.

Typically, the compound of formula I has at least one substituent in the phenyl
ring(s), selected from any one of R'-R®, which is different from hydrogen, such as I,
2, 3, or 4 substituents in the phenyl ring(s), selected from any one of R'-R’, which
is/are different from hydrogen, and the remaining substituents are hydrogen. Thus, in
a further embodiment I substituent selected from any one of R'-R’, which is different
from hydrogen, is present in either of the two phenyl rings, such as 1 substituent
selected from R'-R’, or the substituent is selected from R&-R®. In a further
embodiment 2 substituents selected from R'-R?, which are different from hydrogen,
are present in either of the two phenyl rings, such as 1 substituent selected from R'-
R, and the other selected from RE-R, or both substituents are selected from R} R in
this respect R* and R may be taken together to form the heterocycle as defined above.

In a further embodiment 3 substituents selected from RlnRg, which are different from
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10 present being R3 and R8, wherein R3 and Rs are as defined above,
except hydrogen. In a further embodiment of the compound of formula |

two substituents are present being R3 and R6, wherein R3 and R6 are as
VR ANEGH S Vve, except hydrogen. In a further embodiment b lfic2004/000241
compound of formula | two substituel#s are present being R3 and R7,

lgFI%ereln R3 and R7 are as defined above, except hydrogen. In a further 15
oSSR PETSERL (B SHTS Gh P ROrRRSTY | NS stishtt i Pubstifacpresdntted

hein® R’ and tR3awhebeiimRliansRaareas defites aRaVenExGRR: s

t&g In.a further odiment of he co nd of farmula | two
prin el B M G R .
b@fmwt@mwen@mépmwmgémmmmmmmmr&amay be taken

together to form the heterocycle as defined above. In a further 20
mbadiment of the compound of formula | three substituents are present

ﬁ%‘fﬁg‘iﬁ‘l ugther Gl arEe omree uRd P RisTave L cue ikl alsbig present

ekicdps Rydsaenednbash emva;ttq@magﬁl as MRAlienadnabeye:the me

bstl nts are dro en. In a fuyt het mbodiment of the
r%pglﬁgn%js ¢ formi L(-:Ilamle saldt COMpOtNa Ta |:t OISR o B P xppt

Iﬁﬁ@mm@yﬁmme@ @, e tetmainydrbpl/ fidiméz I two substituents are
a&%ﬂﬂb&ﬂﬁ@ﬁﬂ@ﬁ@x&mpﬁﬂﬂj 3}1@1@, a@ég&@é}‘}ﬁ%@ M{r Q:e teB diro&en In

4-[2-(4-Fluoro-2-rnetlzylphenoxy)phenyl,-1, 2,3, 6-tetraly
a4ﬂﬁ§t1*(9r Wéﬁ@&%w gfg"cg%wﬁ@mm@tsw present being
R’ W%M@ﬁh)‘&ﬁhhﬁ%&)I&*’tﬁwhid%fﬂm@d%ﬂ@&@@gwﬁm%@%%% ﬁ%zf?%gpeth
-tetr ropyridine iri
éﬁ%&/’ﬁ et o %ﬁ)eh ng}{?lﬁillﬁze cﬁ“ [ ¥ \gxﬁq%gﬁrgﬁresem being R* and
R)xth@ny DipéRd drees W@Z@@M@&?&B@P@W&Wﬁﬂéﬂﬁﬂ%l 13
AR AR w&%ﬂe@gﬁﬁaﬂgm%@wge IREY gm%g)aﬁe sl BORnN ang

y)phenyl]piperidirre, 4-[2-(4-Met/zylphenoxy)p rzyeﬂlplp ne,
szcar%%%né e e Mw@ i2po, B a further

eﬁnf%t(ﬁn@h'@f ehdanatanhe Bﬂ%ﬁﬁﬁ?am%ﬂdg&ﬂﬁfég’@ &re present being R? and
R’ , wherein R? and R® are as defined above, except hydrogen, in this respect R? and
R’ may be taken together to form the heterocycle as defined above. In a further
embodiment of the compound of formula I three substituents are present being R, R®
and R®, wherein RY, R* and R® are as defined above, except hydrogen. In each

embodiment, as mentioned above the remaining substituents are hydrogen.

In a further embodiment of the compound of formula I, said compound is selected
from,

4-{2-(2,4-Dimethylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-{2-(4-Chlorophenoxy)phenyl]-1,2, 3, 6-tetrahydropyridine,
4-[2-(4-Fluoro-2-methylphenoxy)phenyl]-1, 2,3, 6-tetrahydropyridine,
4-[2-(4-Fluorophenoxy)phenyl]-1,2,3, 6-tetrahydropyridine,
4-[2-(4-Methylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-[2-(4-Methoxyphenoxy)phenylj-1,2,3,6-tetrahydropyridine,
4-[2-(2,4-Dimethylphenoxy)phenyl]piperidine,
4-{2-(4-Chlorophenoxy)phenyl]piperidine,
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4-[2-(2, 4-Dich.loro pherzoxy) pherzylJ piperidine,
4-[2-(Berrzo[b]thiophen-5 yloxy) phenyl) piperidine,
_4-[2-(Benzo[1,3Jdioxol-5yloxy)phenyl) piperidine,

%—)[iqéﬁ/-olf‘/féf oxy-2anethylphenoxy)phenylJpiperidine, 10 4-PXEDK2004/600241
4-Dichloro phenoxy) phenyl] piperidime, 4-[2-(3, 4-Dinzethyl phenoxy)
phenyl] piperidine, 4-[2-(2,3,4,5-Tetrarnethyl phenoxy)phenylJpiperidine,
A-{2-(ATErrierometzippemoxyyphiaimdyigiperidine, 4-[2-(4-Methoxy
7] XRPENARIPSIISINE Ad#:(2-Chloro-4-methoxy phenoxy)
pggﬂf/l] [ eridingygg-?ggﬁrne%ﬁ’oxy phenoxy)phenylJpiperidine,

ﬂ"—{%‘(‘ﬁ@rﬁ%%"?% 8?Wgﬁf§?fff{6’ﬁoxy)phenlepiperidine, ora

pharraaGiotically: abosplable;saih treleah driaki,of these compounds is
S} a 20 ific embodiment and.may be subject to individual
g&?ﬁﬁggﬁsg}n%eﬁft%%%%clg %‘%{Bfﬁ%%’%y "fﬁ%eféslt’é% compounds posses the

ddmbirel/etere-ohescmiariersélipizkélinhibition and norepinephrine
Y IRBIBIRD, RAVEVEY, W yhs selected from 25

4- 2-?%6,4-DﬁiBrJrvlttleth_];/Iphen%)x;/¢ I%Zn;/}lg-f%%,6-tetra|zydropyridine,

4 %(ﬁ%&%ﬁdﬁf?&%éﬁ%@?&ﬁmﬂ PPsTE & rahydropyridine,
4-[2-(4Hbare-2-niethy pheraony hetlyllidad Bi@-tetralydropyridine,
-[2-(4-Fluorophenaox enylJ-1, 2, 3, 6-tetrahydropyridine,
%151((4-4];%%5%%@%%’%?[:}3 e%%;/'l’ff]ltb z‘fré‘,i ‘Btetrahydropyridine, 30
A-[2-( A ddathedyhe henepphemyliliZy@éitetralzydropyridine, 4-[2-(3,
Q;QL@qg)jl_pﬁm&@gﬁgy&%%w&gﬁngpﬁégd%S,4,5-Tetranzethyl-ph
enoxy) phenyl] piperidine, 4-[2-(3, 4-Dinzetlzoxy

6?(8??/ X eI BRI XA o0 BAaroR T FEEeP CT/DK2004/000241 14

digbshrovregeratoninsepnsake mbibiiensyut did not show norepinephrine
E}P[B%Ff-—Ckloro-%methoxyphenoxy)-phezzyl]—pzperidine,

4-[ 2-(3,4-Dimethoxy-phenoxy)-phenyl]-piperidine,
4-[2-(4-Chloro-3-trifluoromethyl-phenoxy)-phenyi]-piperidine,

or

a pharmaceutically acceptable salt thereof. Each of these compounds is considered a

specific embediment and may be subject to individual claims.

As mentioned above, most of the tested compounds posses the combined effect of
serotonin reuptake inhibition and norepinephrine uptake inhibition, however, a few
compounds selected from
4-[2-(2,4-Dimethylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-[2~(4-Chlorophenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-[2-(4-Fluoro-2-methylphenoxy)phenyl]-1,2,3, 6-tetrahydropyridine,
4-[2-(4-Fluorophenoxy)phenyl]-1, 2,3, 6-tetrahydropyridine,
4-[2-(4-Methylphenoxy)phenyl]-1,2, 3, 6-tetrahydropyridine,
4-[2-(4-Methoxyphenoxy)phenyl]-1,2,3, 6-tetrahydropyridine,
4-[2-(3,4-Dimethyl-phenoxy)-phenyl]-piperidine,
4-[2-(2,3,4,5-Tetramethyl-phenoxy)-phenyl]-piperidine,
4-[2-(3,4-Dimethoxy-phenoxy)-phenyl]-piperidine,
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inhibition in the test herein. 5 The present invention also comprises salts
of the present compounds, typically, pharmaceutically acceptable salts.
Such salts include pharmaceutical acceptable acid addition salts
%éor%’%@afically acceptable metal salts, ammonium and aﬁgﬁé ggova/e0z41
ammonium salts. Acid addition salts ificlude salts of inorganic acids as
well as organic acids. 10 Representative examples of suitable inorganic
acids include hydrochloric, hydrobromic, hydroiodic, phosphoric, sulfm-ic,
sidtamiesatitiniacidpanihtlie:, Reaiesentabvamexamgles:ef guilable
gﬁgg\{glignal%iglse L[rgg%g% i11‘1ormic, acetic, trichloroacetic, trifluoroacetic,
propionic, benzoi¢, cinhamic, citric, fumaric, glycolic, 15 itaconic, lactic,
methanesulfonic, maleic, malic, malonic, mandelic, oxalic, picric, pyruvic,
@9@cy{&eay%%fﬁiome&ﬁa%ﬁﬂfﬁ&csﬁb?dzteﬁié',fsfa&n%aﬁaﬂﬁqﬁﬁfg9ft%sfcauy,
pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconlc,
PR URAyieCAIRNC D PACy R it Berssieaigiaeapiable acid
sendenesifopicrpateltenesulfonitaridsthieophylinenasatis AGi0SIBTated
well as the §:h Otgeﬂgﬁl%”inel% for, (_)eiliamiple %bromo&heo%h lline and,
e ke ERanplea o matal TandIReT e Tt MOSS T AT S Stalstl p oreanc
#rlgnesium salts and the like. 25 Examples of ammonium and alicylated
ammonium salts include ammonium, methyl-, dimethyl-, trimethyl-, ethyl-,
hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,
RepEasrataiiismmombles sdfs artieiie likorgpithercitte dutvdeuriadiorbinsic,

Hessiomim ayyaxisidi, Upsaiviniad, asmelt asdialcs aliatedfasme Vit tike.
harmaceutically acceptahle sol ?nts such as W,%%er, ethanol and the like.
RTSHRAT o QERRIE 1B m S HPRIE o RSRAEIG B AR (eSS olfEREe

Wgeneral the
fochigrforthe, pufipasesett!ipmpiventiom-Ne) ADOE kS fumaric, glycolic,
EBQJ]{RK?&QQQ,/ %Qﬁﬁes&ﬁom? &%ﬁ@ﬁ? LH‘EQ?C o%&%rﬁé?%?%dl e n&}'{%ﬂcm a}g ic,
have one or more asymmetric centrés and it is intende that any opt%a
P6RYeYs precEivarticpities ordiusteradipeiss) dignesulfonic, tartaric, ascorbic,

pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, citraconic, aspartic,
stearic, palmitic, BDTA, glycolic, p-aminobenzoic, glutamic, benzenesnifonic, p-
toluenesulfonic acids, theophylline acetic acids, as well as the 8-halotheophyllines, for

example 8-bromotheophylline and the like.

Examples of metal salts include lithium, sodium, potassium, magnesium salts and the
like.

Examples of ammonium and alkylated ammonium salts include ammonivm, methyl-,
dimethyl-, trimethyl-, ethyl-, hydroxyethyl-, diethyl-, n-butyl-, sec-butyl-, tert-butyl-,

tetramethylammonium salts and the like.

Further, the compounds of this invention may exist in unsolvated as well as in
solvated forms with pharmaceutically acceptable solvents such as water, ethanol and
the like. In general, the solvated forms are considered equivalent to the unsolvated

forms for the purposes of this invention.
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separated, pure or partially purified optical isomers and any mixtures
thereof including racernic mixtures are included within the scope of the
invention. 5 Racemic forms can be resolved into the optical antipodes by
WRM¥RERods, for example, by separation of diastereom®&&d/B{#804/000241
thereof with an optically active acid, ;and liberating the optically active
amine compound by treatment with a base. Another method for resolving
facernaesiidioahdo ptisehbitigoties isapdsed uponr IBochrpmatograpiy o

%hql?t'igaﬂ%ﬁ&éﬁ’%ﬁia%%t ﬁ&ﬁrﬁg&ﬁ%ﬁ%r&%{oﬁgﬁrﬁsﬁﬁg‘cé&]&%&%ﬂ as

can also be resolved eir optical antipodes, e.g. by fractional

SDRTA R BB ofaPeFialta RS ARl AFeB o cai pARF stibHisatdhereof

salisdithereemipouiidte thesprasriabnventinn maysatpe her resovaskBon.
the formation of diastereomeric derivatives. 15 Additional methods for the
resolution of optical isomers, known to those skilled in the art, may be

BsesmBuichnmetiots inetlicd thoséhdisptissednbipaticd dnuisown Gateédndor

Hen.in .. i ions". . John Wilgy and

R T LR aplify 1RV,
e pbraetine cpmtically achive suntirgratardibysTernossibosbisetipaother
syibesisFyshermere.whata dedble:boagiRra iipedRatialbhsed upon
S tura%ed rﬁg{s&/stem iz. 25 present in theo%glecule eometric isomers

Fay B formad T 78 iRPASAO0 IR AR TSSO EELGsTimRrinds 8f fhg drsgent
pueidrpartialiyspubfiedgéodetric idmmeoptiralmintipjebthergofoareractional

incluged withinethe scope.of the | f}}{m%&i@W&a%hﬂgh%&ﬂ%%%é‘%%@ Rhe
somers. These are also

bond with restricted rotation may form geometric |

fivEReE toBehscRIGEIWINRIHAE sepales the predeed ihvehdoforaation of

Fustbeunere, &meioidhe compounds of the present invention may exist
in different tautomeric forms and it is intended that any tautomeric forms

that the compounds are able to form are included within the scope of the
preseotihwertital . for the resolution of optical isomers, known to those skilled in the

art, may be used. Such methods include those discussed by J. Jaques, A. Collet and S.
Wilen in “Enantiomers, Racemates, and Resolutions”, John Wiley and Sons, New
York (1981).

Optically active compounds can also be prepared from optically active starting

materials, or by stereoselective synthesis.

Furthermore, when a double bond or a fully or partially saturated ring system is
present in the molecule geometric isomers may be formed. It is intended that any
geometric isomers, as separated, pure or partially purified geometric isomers or
mixtures thereof are included within the scope of the invention. Likewise, molecules
having a bond with restricted rotation may form geometric isomers. These are also

intended to be included within the scope of the present invention.

Furthermore, some of the compounds of the present invention may exist in different
tautomeric forms and it is intended that any tautomeric forms that the compounds are

able to form are included within the scope of the present invention.
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WO 2004/087155 PCT/DK2004/000241 16 The invention also
encompasses prodrugs of the present compounds, which on
administration undergo chemical conversion by metabolic processes

“6%?3?@05@(,58ming pharmacologically active substances. In HBF 0841
prodrugs will be functional derivatives of the compounds of the general
formula (1), which are readily convertible 5 in vivo into the required

BB IO REPIRDRSSED ProBra Rl dirapisreeenimaeyiehs. tbidetaction

ARAREeRAsAtioN QL syilahle.PEaditig dery alies ate AR s 8diieh ecoming
xample, in "Design of Prodrugs”, ed. H, Bundgaard, Elsevier, 1985. The
PHOERHSCEISE & e BYRLCET e eI DDIR ET0F e Brdnpmetional
mamds?.thmmmdy ofid g@mﬁ,ﬁh@ﬂ@r@@ﬂﬁdﬁ@é f@:_l:ﬂ‘ﬁl;ﬂ&oh&léetible
YRR wuRiake DRI 3R Accardnly Ry Be ARPICARIG for fhe
treatment, including prevention, o affective disorders, such as
e priestion apthRrieprdisar gersiiHifpiv upctretedtbiexies deistrebiemd
fAanisidisordeiand phsrssive epmplsiedisordearid Arsordingly, in a
further aspect the invention relates to a compound of formula | for use as
a medicament. The present invention also relates to a pharmaceutical

- Thetipasition desrprsingae? Actompetindiehkfof theladsamntanpounds.

pharmaceutically acceptable carrier or diluent. The composition may
comprise any one of the embodiments of formula | described above. In an

Apbodinedtdbisetherrpneds cdfoomppdsiioreraieniormsded i fdmsula
418 2PESRERLIP AR AV QH I osn D QUL L 00 iR ARy L IQRmatkgeody

Wei%?t per day. 25 The present invention also relates to use of a

R | 2 ( :
AP ELAECE 6w AL A5rOTRITEs e BRisROH O PTh M IRd e At etRRxicty
featacnidd adisBaskoimdisbseslvadoaipilsirestsoiadin reuptake inhibitor
is beneficial. The medicament may comprise any one of the embodiments

of formula | described above. 30 In particular, the present invention also
felamtingyide ofatbonpmehobfentiotadlides to a compound of formula I for

use as a medicament.

The present invention also relates to a pharmaceutical composition comprising a
compound of formula I and a pharmaceutically acceptable carrier or diluent. The

composition may comprise any one of the embodiments of formula I described above.

In an embodiment of the pharmaceutical corhposition, the compound of formula I is

present in an amount of from about 0.001 to about 100 mg/kg body weight per day.

The present invention also relates to use of a compound of formula I for the
preparation of a medicament for the treatment of a disease or disorder, wherein a
serotonin reuptake inhibitor is beneficial. The medicament may comprise any one of

the embodiments of formula I described above.

In particular, the present invention also relates to use of a compound of formula I for

the preparation of a medicament for the treatment of affective disorders.
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the preparation of a medicament for the treatment of affective disorders.

WO 2004/087155 PCTIDK2004/000241 17 In a further embodiment the
“present invention also relates to use of a compound of forglégll[%{éo&t €41

&é?%f‘?ﬂbsﬁ of a medicament for the treatment of depression. Tnafur her
embodiment, the present invention &dlso relates to use of a compound of 5
formula | for the preparation of a medicament for the treatment of anxiety
Wiadiaigrs endodimentine prssahHERR it AR SereRivaraGH atsarsindsto
8104 afeompptipdraficlosmuiacbfonibe preparationaf:amegicament for
the treatment of general anxiety disorder. 10 In a further embodiment, the
present invention also relates to use of a compound of formula I for the
Jore patbticnnobdimmed| caenpeereit iithen tirwatine nilob s aciab afixietynisot dér .
oG SmRdiment, el ANERLeR Alan selaes i iBRele
compound of formula | for the preparation of a medicament fof the
treatment of post traumatic stress disorder. In a further embodiment, the
Presemidnyvantiomalsone ples it it Rompasnd af-20 fQupkiahdyr
%he elggrat%%n of a medic&men for the re:ﬁment of obsessive,
BBV SR TR R AHET B BLIRR St R PP ThvahtBHiso
delaties. to use of a compound of formula | for the preparation of a
medicament for the treatment of panic disorder. 25 In a further
embodiment, the present invention also relates to use of a compound of

ForrAutaa pindipespdhatipeserdnrrdienmehiclaictie weahiconyopahic
Atiaslss 5 %Egﬂ SRRIMERidhS-Rf eSOnL VARIAN AIsQ falalgRdp use
(0)

%f a compoun 30 formula | for the preparation of a medicament for the
S4fiffent of specific phobias. In a further embodiment, the present
invention also relates to use of a compound of formula | for the -

r ion of a.medicament far.the tr nt.of social bia, WO . .
}%O%%?}{S%% fg@@ﬁ?}%ﬁﬁf d’dﬁéfé%ﬁt‘ﬁ’i&% gigg rélgteg?o B 0[}% cofpotnd of
formula I for the preparation of a medicament for the treatment of post traumatic

stress disorder.

In a further embodiment, the present invention also relates to use of a compound of
formula I for the preparation of a medicament for the treatment of obsessive

compulsive disorder.

In a further embodiment, the present invention also relates to use of a compound of

formula I for the preparation of a medicament for the treatment of panic disorder.

In a forther embodiment, the present invention also relates to use of a compound of

formula I for the preparation of a medicament for the treatment of panic attacks.

In a further embodiment, the present invention also relates to use of a compound of

formula I for the preparation of a medicament for the treatment of specific phobias.

In a further embodiment, the present invention also relates to use of a compound of

formuia I for the preparation of a medicament for the treatment of social phobia.
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18 In a further embodiment, the present invention also relates to use of a
compound of formula I for the preparation of a medicament for the
treatment of agoraphobia. A further aspect of the invention relates to a
WRAHSA%0rthe treatment of a disease or 5 disorder selectéd R HE000241
group consisting of an affective disoréer, such as depression, anxiety
disorders including general anxiety disorder, social anxiety disorder, post
e snbedinpts ther prisseissiaitvbalsiaedisotsiee! paniciset dér,
ReRiaAIREKS. sResifisRhobias.dosiakpheiia apdaaraphabiaBg.living
animal body, including a human, comprising administering to a subject in
need thereof a 10 therapeutically effective amount of a compound of
forunthler hspaca cfﬂfﬂ@enmmﬁtretlaees)reesamﬂmamimﬁ telaiesite adarthedef
reparing a.c d of formul comprisin 15 a rotection or
R B R e e
Mrm@za@im;sw@rmum@rsggwﬁrm apgety dv/mﬁ@rn Wreadettadtyine,

BdRS ysaspreviovsbedgssrikedrand R &@ﬁ@r&%éorm?t%@@dm

allyl or benzyl group or R OCQ is a solid supported carbamate group;

B0l FaFSe FREHG SPRPBIBGIRSIA BheRikarbasRp bRt rde e ing s %mﬁ&sﬁa:
Dicfoding EhHDAKO- 200448y AERiNEH RN AHGEN 2dAced hBbof a

therapeutically effective amount of a compound of formula 1.

In a further aspect, the present invention relates to a method of preparing a compound

of formula I, comprising

a) Deprotection or cleavage from a polymer support of a compound with formula 1T

wherein the dotted line, R\-R® are as previously described, and R is a fers-butyl,
methyl, ethyl, allyl or benzyl group or ROCO is a solid supported carbamate groupi

or

b) Dehydrating and optionally simultaneously deprotecting a compound of formula ITT



R3 R2 OHORR OR6 R9IR7 R8 Il wherein R1 -R9 are as previously
described, and R" is either a hydrogen atom or a carbamate group ROCO
wherein R is a tert-butyl, methyl, ethyl, allyl or benzyl group or ROCO is a
VEB§4(I8pSPted carbamate group; or 5 c) Reduction of the dSTIRKESHENRR41
a compound of formula 1V R4 R5R3\R2 HNR'--R6 R9IR7 R IV
wherein RI-R9 are as previously described. 10 Pharmaceutical
compositions The compounds of the inventionghay be administered alone
or in combination with pharmaceutically gccegtable,garriers or excipients,
in either single or multiple doses. 15 TH pharmageutical compositions
according to the invention may be formulate pharmaceutically
acceptable carriers gsdiluents as wel
20041087155 PCT/DK2UQ4/008244, 20

wherein R'-R” are as previously described, and R’” is cither a hydrogen atom or a
carbamate group ROCO wherein R is a tert-butyl, methyl, ethyl, allyl or benzyl
group or ROCO is a solid supported carbamate group; or

¢) Reduction of the double bond in a compound of formula IV

HN

wherein R'-R’ are as previously described.
Pharmaceutical compositions

The compounds of the invention may be administered alone or in combination with
pharmaceutically acceptable carriers or excipients, in either single or multiple doses.
The pharmaceutical compositions according to the invention may be formulated with

pharmaceutically acceptable carriers or diluents as well as any other known adjuvants
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and excipients in accordance with conventional techniques such as those
disclosed in Remington: The Science and Practice of Pharmacy, 19
Edition, Gennaro, Ed., Mack Publishing Co., Easton, PA, 1995. 5 The

.
%M&@éﬁﬁical compositions may be specifically formulatdd-fop2004/000241
administration by any suitable routessuch as the oral, rectal, nasal,

pulmonary, topical (including buccal and sublingual), transdermal,
amtrasigtentainismeapientondt] coagntbur depiuiave pabliac thdaglisclosed in

SUbeutanestss intramMagHiaL IO IAsReEAk- NI RRAMS anshirradennalk
route, the oral route bein é)referred. It will be appreciated that the 10
Pﬁ?@?@ﬂ%@%ﬂ@w&?}éﬁ on the general condition and age of the

subject to be treated, the nature of the condition to be treated and the
ctive ingredient chosen,.. Pharmaceutical ositions for aral . .
O R B e i & o SR e (A Blapion
toragessipiksoiszenges; owdbredal whmé@m@};issépw@phm,
dheycanr be prepased Wit coatings-such Asipmptiacoatlings arthey can

be formulated so as to provide controlled release of the active ingredient
Raeioad (GRdpdine dUCPRSRSNG S FRINASE S doFaiNE th MBS known
itnraeran g o sageciaspaigpaibadniinislratappirclude salitions,

emulsions, 20.suspensions, syrups and.elixirs. ,Pharmaceutical
R SRR, Sl S bt BB PRC R o v
treatral) theouduing e S thb keeditiniond dispted imdshe aspensigidionteimsgions

as well as sterile powders to be reconstituted in sterile injectable solutions
or dispersions prior to 25 use. Depot injectable formulations are also

Remterrpitraticasprsiiguniten oo dsisratomgndssatithienge dostmich
Suiable-admieistaiandorms ieidde PRSI SraRIsy Syakements,
cremes, gels, inhalants, derm pat%hes, im]tl)lantstetc. SQﬁﬁ\ @lgi%ﬁﬂ og%be
WHSIYE IS MR EPN GG Se 8 E0T 16 Aodut 100" Mgy body
fveigittpesdayiopmelfadaiaynrotieditsdets© (Tito mhive iBdedigikeubody weight
er.day, andmor ferr /icg body
o L R B S i e
Liquid dosage forms for oral administration include solutions, emulsions,

suspensions, syrups and elixirs.

Pharmaceutical compositions for parenteral administration include sterile aqueous and
nonaqueous injectable solutions, dispersions, suspensions or emulsions as well as

sterile powders to be reconstituted in sterile injectable solutions or dispersions prior to
use, Depot injectable formulations are also c';ontemplated as being within the scope of

the present invention.

Other suitable administration forms include suppositories, sprays, ointments, cremes,

gels, inhalants, dermal patches, implants etc.

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body
weight per day, preferably from about 0.01 to about 50 mg/kg body weight per day,
and more preferred from about 0.05 to about 10 mg/kg body weight per day
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administered in one or more dosages such as 1 to 3 dosages. The exact
dosage will depend upon the frequency and mode of administration, the
sex, age, weight and general condition of the subject treated, the nature
WOPURRIIS of the condition treated and any concomitant idE4ER4YEop
treated and other factors evident to #hose 5 skilled in the art. The
formulations may conveniently be presented in unit dosage form by

HHBHRHES oW 6 THEsdURAREIA AR 1R 3xlerprea Thtdesdgeassrimillor
deprbddmnigistiamane-an mede drasRatdaysussas 10 -3dimesper
d%§£% %%riltain fé%rgug.o to anodat?xOUt 1000 ra;g refeoréa ly from about
BBE S A0ur BOb G AR Rdre ot R FBAF X BB BHERE ot
tZeGdrydroy sanemetatt disteses tcheds atiovehahs; fnttathedaint to those
dntramussular and similar administration, typically doses are in the order

of about half the dose employed for 15 oral administration. The
compounds of this invention are generally utilized as the free substance or

He dophasmacediialyesraniohle sahibegohiOng.exampls s.amagid
additi It o e base. When a

n.sa ampound having. the utility of a fr /hen a
D S0 ST Aot SCSENATE QoS CAEb 8L o o
Qepraredd tim sy eaticudl mam@éﬁWSmtﬁlgr magoiom:itamcﬁmuspension of
a@éﬁ?q M%ﬁﬁ%ﬂaf‘exf%m ﬂj@n{l %%%@B@S%%ﬁ%@g H{%‘%SB Jrg gl;%ferred from

armaceutically accéptable acid. Representative examples
aﬁ%ﬁ%% EhehRt 2BP prenteral administration, solutions of the novel
compounds of the formula (1) in 25 sterile aqueous solution, agqueous

ropylene glycol,-aqueous vitamin E, or sesame or peanut oil may be
Oy S P a4 S TOHS SHENE B CUTEabHF b HERe R ar
adegessatioa)igilvelligdndes dreinttfiesiriende sbdushithie Wit sufficiedtfor
o‘?Ql”QcﬁnﬁﬁisQM{S’&e' The aqueous solutions are particularly suitable for
intravenous, Intramuscular, subcutaneous and intraperitoneal
administration. The sterile aqueous 30 media employed are all readily

adiahiphustndardiechiqreskpamiaiihess akited ihe\aitr as 2
pgt%;ﬁble _%%?&naceutlcal carriers include inert solid diluents or fillers,

B 0 B AT 82 0 RBBATB A A tion sat of a

compound having the utility of a free base. When a compound of the formula (I)
cortains a free base such salts are prepared in a conventional manmer by treating a
solution or suspension of a free base of the formula (I) with a chemical equivalent of a

pharmaceutically acceptable acid. Representative examples are mentioned above.

For parenteral administration, solutions of the novel compounds of the formula (I) in
sterile agueous solution, aqueous propylene glycol, aqueous vitamin E or sesame or
peanut oil may be employed. Such aqueous solutions should be suitably buffered if
necessary and the liquid diluent first rendered isotonic with sufficient saline or
glucose. The aqueous solutions are particularly suitable for intravenous,
intramuscular, subcutancous and iniraperitoneal administration. The sterile aqueous
media employed are all readily available by standard techmigues known to those

skilled in the art.

Suitable pharmaceutical casriers include inert solid diluents or fillers, sterile aqueous
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solution and various organic solvents. Examples of solid carriers are
lactose, terra alba, sucrose, cyclodextrin, talc, gelatine, agar, pectin,

acacia, mag(nesmm stearate, stearic acid and lower allcyl ethers of
W1 amples of liquid carriers are syrup, peanut oil? G(Eg)04/000241

phospho lipids, fatty acids, fatty aciccamines, polyoxyethylene 5 and
water. Similarly, the carrier or diluent may include any sustained release
itk NenaTdotkaarso bigol dxeplesy imdnbaatansta olaglgse tytra

&lﬂ%@@@e @W@d@i&ﬁ?‘%ﬂc Vg&latﬁlyv 5\&&9%&@&% sHemRositians

forme com inin gt e novel compoun ds of the formula (1) and the

ﬁclsl“afe bt rslolns (ARl e Rl o Fretsre AT R ups
Wﬂ&tﬁﬂfdﬁﬁa@ﬁﬂmmﬁcﬁuﬁﬁm éator byl ml@seﬁ renlies, @bhBxyethylene
inistr tlo formulatio conv resented in unit,
B e e
knevprésémarherstion shﬁ@aﬂbﬁen@tmmmmmmme alyesentaidak
gigcralaunits jH&%@éeﬁﬁ@a‘i%'&ﬁ&%ﬁ@M@%xﬁ%@ @f@éﬁﬁiﬂﬁﬁ% hd Rovel

predetermined amount of the active ingredient, and which may include a
%femaﬁf&d%%fb?efﬁww%ﬁﬁmm RS PA S AR A EARS S SY be
teathis ﬁdﬁﬂir@‘t&e@ﬁv\éd@{rmt}gﬁﬂﬂbde@ BoSHULNRNNE RiSPeaisesid afites of

a u.eo s.0orn u UId or _an oil- ater orw ter- |n |I liqui
stratr ?fﬂ afs’qanq a may co nysule {%rl\gl resen: % grm

Emursion 2y dEmerSugEs |n|s%rat|on

pyepahatio ineway etbetat lef pptaweady-in a hard gelatine capsule in powder
or pellet form or it can be in the form of a troche or lozenge. The amount
of solid carrier will vary widely but will usually be from about 25 mg to 25

Bprgulatignrol hs oA fBYGEIGRSHITERE BPE SEALATBH HIS IS IahB%orm of
FEVMHE SNsien usal saelat @@p@@@gulecma@eéeuramm@ liguid such as

ueous or non a eou uid 3 on.o solutlon O Th;%a
TR R e AR s P TR e foppesle
enethionts Forthm%dhb ethlly mmhb@fmthman@mmfmﬁbepfatemf WO
89\9&49 §17 én%ﬁu%gyg%'ﬁﬁ%ﬂpgﬁﬁé‘i&&%n an agueous or non-aqueous liquid, or

an oil-in-water or water-in-oil liquid emulsion.

If a solid carrier is used for oral administration, the preparation may be a tablet, placed
in a hard gelatine capsule in powder or peliet form or it can be in the form of a troche

or lozenge.

The amount of solid carrier will vary widely but will usually be from about 25 mg to

about 1 g.

If a liquid carrier is used, the preparation may be in the form of a syrup, emulsion, soft
gelatine capsule or sterile injectable liquid such as an aqueous or non-aqueous liquid

suspension or solution.

The compounds of the invention are prepared by the following general methods, or as

described in the experimental section of this patent:
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a) Deprotection or cleavage from a polymer support of a compound with
formulall R5R3xO02 RO"'NoR R\-(\R6 R9/R7 R Il wherein
R'-R! are as previously described, and R is a tent-butyl, methyl, ethyl, allyl
WO HEZHAroup or ROCO is a solid supported carbamate?§roBH2YaepPae
the Wang resin-based carbamate linker; b) Dehydrating and optionally
simultaneously deprotecting a compound of formula [l R4 R5 R3 o R2
N%@Htwﬁ%owgmaaﬁomoamméwmﬁomca@ammwbﬂxmmﬁ II
described, and R" is either a hydrogen atom or g4 carbamate group R

OCO wherein k is a tert-butyl, methyl, ethyé, allyf or benzyl group or R
OCO is a solid supported carbamate groty,.such-as the Wang

D

oo

resin-based carbamatedinker; 15 c) Reducti e double bond in a
compound of formula I\J|WO 2004/087(%5 P K2064/000241

R'O

wherein R'-R’ are as previously described, and Risa tert-butyl, methyl, ethyl, allyl
or benzy! group or ROCO is a solid supported carbamate group, such as the Wang
resin-based carbamate linker;

G-

-

b) Dehydrating and optionally simultaneously deprotecting a compound of formula
i

wherein R1-R’ are as previously described, and R’ is either a hydrogen atom or a
carbamate group R OCO wherein R is a tert-butyl, methyl, ethyl, allyl or benzyl

group or R'OCO is a solid supported carbamate group, such as the Wang resin-based

carbamate linker;

e
¢) Reduction of the double bond in a compound of formula IV



10

15

20

25

24 R4 RR3 R20oRI HQR 6R 9 R7 Ra IV wherein RI-R9 are as
previously described. 5 The deprotection according to method a) was
performed by standard techniques, knowledgeable to those skilled in the
Ve 28083 Ediled in the textbook Protective  Groups in Orgarfi€ ERAAk480241
T.W.Greene and P.G.M. Wuts, Wiley4nterscience, (1991) ISBN
0471623016. The cleavage from a polymer support, such as from the
Wang resin-based carbamate linker, accordigg to method a) may be
performed 10 according to literature kngwn roceﬁmres (Zaragoza
Tetrahedron Lett. 1995, 36, 8677- 8678 apgFCoupt et al. Tetrahedron Lett.
1997, 38, 2915-2918). Starting materials @ ula Il can be prepared by
removal of the hydroxy group of coppotngs omRiula Il by a number of
methods known to theHpémist skilled in the @5 art, e.g. by the use of
E{@n trifluoride diethyl etherate
‘ . ic Synthesis, vol 7, Paquette,
ed.; John Wiley & Sons, Chichge 995, 5122-5123). Starting materials
of formula 1l, which are piperfdinesAtayRé prepared by reduction of the
double bond of the corresponding tgtrahydropyridines by standard
hydrogenation procedures, such as e.g. 20 catalytic hydrogenation at low
pressure (< 3 atm.) in a Parr appar&ﬁs. The dehydration reaction and
optional simultaneous deprotection of a compound of formula Il

%ﬁclper.di%g %@ method bg?w%s; erfo}g ed in a similar manner as described in
aimer et al FMEF CIERY 1557°%0, 1982-1989. 25

The deprotection according to method a) was performed by standard techniques,
knowledgeable to those skilied in the art and defailed in the textbook Protective
Groups in Organic Synthesis T.W.Greene and P.G.M. Wuts, Wiley Interscience,
(1991) ISBN 0471623016. The cleavage from a polymer suppott, such as from the
Wang resin-based carbamate linker, according to method a) may be performed
according to literature known procedures (Zaragoza Tetrahedron Lett. 1995, 36, 8677-
8678 and Conti et al. Tetrahedron Lett 1997, 38, 2915-2918).

Starting materials of formula II can be prepared by removal of the hydroxy group of
compounds of formula IIT by a number of methods known to the chemist skilled in the
art, e.g. by the use of triethylsilane in trifluoro acidic acid and boron trifluoride diethyl
etherate (see Encyclopaedia of Reagents for Organic Synthesis, vol 7, Paquette, ed.;
John Wiley & Sons, Chichester, 1995, 5122-5123). Starting materials of formula I1,
which are piperidines, may be prepared by reduction of the double bond of the
corresponding tetrahydropyridines by standard hydrogenation procedures, such as e.g.

catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus,

The dehydration reaction and optional simultaneous deprotection of a compound of
formula I according to method b) was performed in a similar manner as described in
Palmer et al J. Med. Chem. 1997, 40, 1982-1989.
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[l were prepared from the corresponding properly substituted
wolimgsfsphenoxybenzenes of formula VI (wherein R1-R 26,25 04/000241

previously described, and G is a bromine or iodine atom) by

metal-halogen exchange followed b addition of an appropriate

ectrophile of the formul wherein R' |s as 5 previously described) in a

it e b i B R e

168111980 R R-CpBRR e RS pGoREaRY RheMiRRVR TFhe paroperly

j - ction of
e

irddttiony Ry ereTaRESt Seeanhiy afithe)mmis Y dafprein R’ is as
prbssifsiettsirem e: 2-fuarahensenres dascinethve ionmamide. (DMFY Ay,

ated ture. The diaryl ethers may also be prepared by various
r?né%)éﬁﬁ@a}%%%q%%%ﬂs method (see e.g. Sclnnittlinger et al J.Org.Chem.

1993, 58, 3229-3230; Beugelmans et al Tetrahedron kgtt. 1994, 35,
5649-5652; Sawyer et al J.Org.Chem.1998, 63, 65338-343hsunder
Ullmann 15 condtjons or via arylation of phenolg v@ horonic acids

(Evans et al Tetrahedron Lett 1998, 39, 2937-294(Q
1-bromo-2-flggiobengenes.are commercially aveilabii.
the double bond accgrding(to method c) is geferally pgfformed by 20
catalytic hydrogenatio ressureG(< 3amm.) i
Starting materials of formula IV may be" pregaregf
formula 1l by

VI

The properly substituted 1-bromo-2-phenoxybenzenes were prepared by reaction of
properly substituted phenols (the sodium salt of the phenols were prepared in situ by
the use of sodium. hydride) with properly substituted 1-bromo-2-fluorobenzenes in
dimethy! formamide (DMF) at elevated temperature. The diaryl ethers may also be
prepared by various modifications of this method (see e.g. Schumittlinger et al
J.Org.Chem. 1993, 58, 3229-3230; Beugelmans et al Tetrakedron Lett. 1994, 35,
5649-5652; Sawyer et al J.Org.Chem. 1998, 63, 6338-6343), under Ullmann
conditions or via arylation of phenols with arylboronic acids (Evans et al Tetrakedron
Lett 1998, 39, 2937-2940). Phenols and 1-bromo-2-fluorobenzenes are commercially

available.

The reduction of the double bond according to method c) is generally performed by
catalytic hydrogenation at low pressure (< 3 atm.) in a Parr apparatus, Starting
materials of formula IV may be prepared from compounds of formula I by

deprotection as described above.
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deprotection as described above. WO 2004/087155 PCTIDK2004/000241
26 Examples Analytical LC-MS data were obtained on a PE Sciex API
150EX instrument equipped with lonSpray source and Shimadzu

WORWAPSTIES 10A LC system. Column: 30 X 4.6 5 mm WaterSTSYFiHeea

C18 column with 3.5 gm particle sizes Solventsystem: A =
water/trifluoroacetic acid (100:0.05) and B =
R@wlsetoiutrile/trifluoroacetic acid (5:95:0.03); Method: Linear gradient
elution with 90% A to 100% B in 4 min and with a flow rate of 2 mL/min.

gﬂuiwwﬁasmraamgeka/m%m @Eﬁh&é&%@i@gg}gm%&é@%&@ﬁ&l
etgntion times are expressed in minutes. reparative
VSRR AL BN Jp NS ToebHREn AL 3%
@@rﬁ*ﬁatetmm &astupmrmth $iie;rmmhmﬂe hiine&o@@d@;!b&iﬂﬂoa
Wi@r/ﬁg%bf%g@eﬁg %%dB(%&gmg}) a#% %tQQN[T! WA %1otfn%e%h7ifml /gygéﬁc acid
Fraction collection was performed by split-flow MS detection. Reactions
Catrdd dlitipded nhisrew gvedican aitibas Weke&rforioet/faB1® 4 min and
it Synthesizen ronmBersonal GhemisiiaReRinGakadrMizuy (254

Preparation of intermediates Preparation of substituted

Y B 6L S LR e ST RERE D) BRRS EHESTS GTRE RS GRINB Ueimethy
Phpmoliy) bERYiSheuA faolitcio s datiinetéy inh énolfRoAigsiment. diviethy) 50

i (2Q.r . ise to.a mixture of sodium.
o U s M B PR D B KRR TR Wi
$e¥uting HkuFeindsnsared withodlovarts@hiih 7 Tel tmipnfiacienvadiection
R herrseided,d-biame-w flsuabangene (3.5 g) in dry DMF (5 mL), and

the resulting mixture was stirred, at 150 C for § hours. The mixture was

RELO8t e o Ui JFEPEn TUSTAEAES nfiRRHEIR dRE adiEBtasshage 2

SraishSyiraeted withndPetbyhbliemkhe combines organiiphase was
washed with 2N sodium hydroxide, dried 30 (MgSO4), filtered and
concentrated in vacuo. The residue was purified by flash chromatography
Brepiradieie p{dntermedéteine) to give the crude product (1.2 g, 70%

Preparation of substituted 2-bromo-(substituted-phenoxy)benzenes

1-Bromo-2-(2,4-dimethyl-phenoxy)-benzene

A solution 2,4~-dimethylphenol (2.4 g) in dry dimethyl formamide (DMF) (10 mL)
was added drop wise to a mixture of sodium hydride (1.0 g, 60% in mineral oil) and
dry DMEF (25 mL), and the resulting mixture was stirred at 100 °C for 30 min. To this
mixture was further added 1-bromo-2-fluorobenzene (3.5 g) in dry DMF (5 mL), and
the resulting mixture was stirred at 150 °C for 6 hours. The mixiure was subsequently
poured onto an ice/water mixture, and the agueous phase was extracted with diethyl
ether. The combined organic phase was washed with 2N sodium hydroxide, dried
(MgSOy), filtered and concenfrated in vacuo. The residue was purified by flash
chromatography on silica gel (eluent: heptane) to give the crude product (1.2 g, 70%

pure). The crude product was used in the next step without further purification.

The following compounds were prepared in a similar manner:
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pure). The crude product was used in the next step without further
purification. The following compounds were prepared in a similar manner:
WO 2004/087155 PCT/DK2004/000241 27

WOBHHERTOR (4-chlorophenoxy)-benzene 1-Brorno-2-(4- -fluorBSF/RIc2004/000241
ethylphenoxy)-benzene 1-Bronco-22¢4 fluorophenoxy)-benzene
1-Bronco-2-(4-7)zethylphenoxy)-benzene 5
i%fﬁ?&g-ﬁﬁlﬁ‘?‘l@ﬂ%&%ﬂé’ﬁ B%/€benzene Preparation of alkyl

A-f2omolstitieg-phenamyrubsiisedpaenyl]-4-

ine-I- carb lates 10 tert-Butyl
Wﬁ% 3/2? t@‘?rﬁ:?hy‘i’é’ﬁ”‘) %ﬁwﬁenyl] 4-hydroxy piperidine-l-carboxylate A
édilmmwaﬂ@m@mén@)él-wmmw -phenoxy)-benzene (0.7 g) in dry

yeg@y@go[y ,gg};g added to a solution of nBuLi (1.6 M in
hexane, 2 mL) in dry TH (15 mL) at -78 C. The resulting mixture was
stirred at -78 C for 1 15 hour and subsequently added a solution of
Pedphiyiof-oxangiperigaskitainyitaienil Qi ey plidiy (R40L). The
hyidturepijas idikieetl darbGylates at room temperature, and then poured
onto a saturated solution of ammonium chloride. The aqueous phase Was

%ltrgrgztﬁqf\?ﬁtp,?q{%e &Ugﬁgféggg)zeiﬁ)w }%%do %%S{SP frlﬂ:ﬁtsé‘iéa oxg aze hed

with” watef and brine, an

gongsptigtedin VagHR,29. Fhe. Kl was st Ay flagh in_dry
chromatograph @%{Fﬂ silica gel (eluent: heptane/eth aceta e 4 1 to give

irErRyaent B dLEFI0 D) Waerddgd dopr salition s 1R i thénedkextap 2

witheugfuntber psmicpiomsHe following:£0 MBeMRAG WA ePF8BdNGE, 1
ﬁlmllar manner: 25 E?gyl 4-f2-('2, 4- Dlnsethylphenoxy)phenyIJ -4-hydroxy

THE AR ELPEAREBIY I %ﬁw?fi’lﬂt[%“(ﬁf(ﬁﬂ forBBhérsysmsis-A -Fiarsmdate
@@eg)dmérkd‘&fﬁ@&yiﬂlﬁa @I&Bmyjre was stirred for 16 hour at room temperature,
4-F| henyl]-4 ox ridine-|-
é\%ié% a(%t{g @:?Og A%ﬁ%a 4-F %ES %let %ﬁ%gg@ %%1 eny Nﬂle ro 31/1 ase
W@e@j@m@qdcgﬁb{ﬁ@ytb}é ether, and the combined organic phase was washed with

water and brine, and subsequently dried (MgSQy), filtered and concenirated in vacuo.

The residue was purified by flash chromatography on silica gel (eluent: heptane/ethyl
acetate 4:1) to give the crude product (0.55 g). The crude product was used in the next
step without further purification.

The following compounds were prepared in a similar manner:

Ethyl 4-[2-(2,4-Dimethylphenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate

Ethyl 4-[2-(4-Chlorophenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate

tert-Butyl 4-{2-(4-Fluoro-2-methylphenoxy)phenyl]-4-hydroxy-piperidine-1-
carboxylate

Fthyl 4-[2-(4-Fluoro-2-methylphenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate
Ethyl 4-[2-(4-Fluorophenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate

tert-Butyl 4-[2-(4-Methylphenoxy)phenyil]-4-hydroxy-piperidine-I-carboxylate

Ethyl 4-[2-(4-Methylphenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate

tert-Butyl 4-[2-(4-Methoxyphenoxy) phenyl]-4-hydroxy-piperidine-1-carboxylate
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Ethyl 4-[-?-(4-Fluoropheto)cy)phetzyl]-4-17ydroxy-piperi.diiie-I-carboxylate
tert-Butyl 4-[2-(4-Methylphenoxy)phenyl]-4-hydroxy-piperidine-I

-carboxylate Ethyl 4-[2-(4-Methylphenoxy)phenylJ-4-hydrox
Wﬁ?ﬁ@?ﬂﬁ’%@ﬁcarboxylate tert-Butyl PCT/DK2004/000241
4-[2-(4-Methoxyphenoxy)phenyl]-4-tagdroxy piperidine-lI-carboxylate WO

2004/087155 PCT/DK20041000241 28 Preparation of ethyl

Dreparine af- phehiii2omethensorhenrboriperiding e mmrolate
To(25metoxyphesybsingins Maksidas)in i @ dry

(glf.mlc%ro}:rlg tq%n\g \r/gerffz a‘f9§€ 28.6 mmol triethylamine and 78 nunol

ethyICRIOTOrOTAte At 0T él%%ﬁ?)‘?ﬁﬁ]&?gi‘ﬁf’é‘& 48 P98} temperature
dhrelelittiofBrvashet WWidbavsithiGon MaE(ERE ribrthendtied-ovesMeSO4
PhheyRRAAIE 03161 RIS WIRRUTIRIER BV PRIESB A 3RS The

following steps. Preparation o _ _
REpiAL poak Selsisnin ey i hserarhis- thedilowyirgstams 24 mmol ethyl
4-(2-methoxy-phenyl)-piperidine-l-carboxylate in 150 nil dry 10

ichlorometh re added 48 nunol BBr3 at O T. The solution was
Ig’fﬁ‘r’& % %8%'1%"%‘%@. O%Yféﬂi?:‘?ﬁﬁ),w&gﬁé‘&‘%é@'(bﬂﬁy&&em HCI (125
Tel2Ythenad ey o -GS Ov-End e raiperatied- [Fwetpigtue i suffisjently
Aueteheised i the follaw] S. qunds of the inventjon:
Preparation of 4- f—(substituteg?p%en“ﬂbit}/ cs%%@%ﬁ?g -‘B’ﬁé"’ﬁ?ﬁfﬁ?ﬁa@"m
R TAFS Y R vosheddsrixeovithBifdRib REionlshendtizd g
M dea bl e PR EIATRD R A MRE kMkntly pure to be used in the following
Atl- 2-(2,4-dimethylphenoxy)phenyl]-4-hydroxy-piperidine-I- carboxylate (O.
Sg Ahd a mixture of acidic acid and cone. hydrochloride acid (3:1) was
boiled under reflux for 16 hours. The mixture was cooled, poured into

196.RR WEKS! ; acted with ethyl acetate. The combined organic

phaSe was drie I?ISI%HS g), filtered and concentrated in vacuo. The
residue was purified by flash chromatography on silica gel (eluent: ethyl
Bepiaeivs henpliariaRingiR e b Qu BN IEShE9mRuNd (11
@RI op G eéﬁ% 280 (M?—H); %} =516 purity gf%}\? ETSD): 85%,
97%.

1a, 4-/2-(2,4-Dimethylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine

A mixture of tert-butyl 4-[2-(2,4-dimethylphenoxy)phenyl]-4-hydroxy-piperidine-1-
carboxylate (0.5 g) and a mixture of acidic acid and conc. hydrochloride acid (3:1)
was boiled under reflux for 16 hours. The mixture was cooled, poured into alkaline
water and extracted with ethyl acetate. The combined organic phase was dried
(MgSOy), filtered and concentrated in vacuo. The residue was purified by flash
chromatography on silica gel (eluent: ethyl acetate/methanoV/triethylamine 8:2:1) to
give the target compound (11 mg, 3%). LC/MS (m/z) 280 (MH"); RT = 2.16; purity
(UV, ELSD): 85%, 97%.

The following compounds were prepared in a similar manner:
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30 The following compounds were prepared in a similar manner: WO
2004/087155 PCTIDK2004/000241 29 1b,
4-[2-(4-Chlorophenoxy)phenylJ-1,2,3, 6-tetrahydropyridine From ethyl
WORYHBrophenoxy)phenyl]-4-hydroxy-piperidine-l-carb ¥ AEE 200 €31
(m/z) 286 (Di); RT = 2.10; purity (UMpELSD): 85%, 95%; yield: 33 mg
(6%). 5 1c,
(2-(2-FOrb2ahethwiphendby)hberytdal, 23 64telraliydropyridine From

t-butylA-12-(4-flueros2- ohenyl]-4:-h -piperidine--
B A SRS
0004S iele) 260 (Z1R%b)- 20§l purity (UV, ELSD): 85%, 95%; yield: 33 mg
«[2-(4-Fluorophenoxy)phenylj-1,2,3,6-tetrahydroptnridine From ethyl
4-[2-(4-fluorophenoxy)phenyl]-4-hydroxy-piperidine-l-carboxylate. LC/MS
(m/z) 270 (MH); RT = 1.93; purity (UV, ELSD): 87%, 97%; yield: 45 mg
18,124 p-45 Hieo b {2:t4:Meikeiphenboinien ¥| 8-12:8@aivalgydropyridine
rom tert- } A e AT
T R RN 2 oroi pptytphenoxpphi o piperidng L
(rnltexPiet (UEMR T 24 BiH): (RV £3-85 podyB8oEIia: 56, A%
@ﬁ@ggqgé é-l[%-)(4-Methoxypheno)y)phenyIJ-l,2,3,6-tetrahydropyridine
From tert-butyl 4-[2-(4-methoxyphenoxy)phenyl]-4-hydroxy-piperidine-I-
carboxylate. LCIMS (m/z) 282 (MH'; RT = 1.95; purity (UV, ELSD): 79%,
QQ%J[ﬂﬁl@lﬂ&cﬂvmgoéwmﬂﬁE‘Pﬁpﬁ#aﬁ'r@hydfogwid_in_e
Al U DRt N R B ERNPIMIRIRS D8 cine 1 -carboxylate.
¥ P YIP
LC/MS (m/z) 270 (MH"; RT = 1.93; purity (UV, ELSD): 87%, 97%,; vield: 45 mg
(11%). |

le, 4-[2-(4-Methylphenoxy)phenyl]-1,2,3, 6-tetrahydropyridine

From tert-butyl 4-[2-(4-methylphenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate.
LC/MS (m/z) 266 (MH"); RT = 2.04; purity (UV, ELSD): 98%, 99%; yield: 250 mg .
(24%).

1f, 4-/2-(4-Methoxyphenoxy)phenyl]-1,2, 3, 6-tetrahydropyridine

From tert-butyl 4-[2-(4-methoxyphenoxy)phenyi]-4-hydroxy-piperidine-1-
carboxylate. LC/MS (m/z) 282 (MH); RT = 1.95; purity (UV, ELSD): 79%, 99%;
yield: 14.7 mg (19%).

Preparation of 4-[2-(substituted-phenoxy)-substituted-phenyl]piperidines
Method A
2a, 4-/2-(2,4-Dimethylphenoxy)phenyl]piperidine

A mixture of ethyl 4-[2-(2,4-dimethylphenoxy)phenyl}-4-hydroxy-piperidine-1-
carboxylate (0.6 g), dichloromethane (25 mL), triethylsilane (1 mL), trifluoro acidic
acid (0.1 mi.) and boron trifluoride diethyl etherate (0.2 mL) was stirred at room
temperature for 16 hours. The resulting mixture was poured onto alkaline water and

subsequently extracted with ethyl acetate. The combined organic phase was dried
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Method A 2a, 4-f2-(2,4-Dirnethylphenoxy)phenylJpiperidine A mixture of
ethyl 4-[2-(2,4-dimethylphenoxy)phenyl]-4-hydroxy-piperidine-1 30
(0.6 g), dichloromethane (25 mL), triethylsilane
“t%?f?g(g{}gﬂﬁ%ic acid (0.1 nL) and boron trifluoride diethyl etﬁéﬁﬁg{%{ﬁ%{oﬁ#ﬁgl
was stirred at room temperature for*26 hours. The resulting mixture was
% d o)glto alkaline water and subsequently extracted with ethyl acetate.
BinBIIFEE SRTEEhERE Wk e Ve s amstsreses dissolved ina

PIET4EI2 604/ 10ERAhIAE: [vid SMvcifilteseid ans)coneantsatEsbinyagug (0.4

' ' i ixture of cone. hydrochloric acid and
S S S A e
FHavlEth 6Hid atrtlin Draenbingderssaigubhagy wesdhedd g Hthijtered
ageiaieethe-a0mbings prganiarhase WasristhMosQd.dillarad 3,and

concentrated in vacuo. The residue was purified by flash chromatography
A A AT BEREe FETRABI R G A ARE EE 3 give
dheyiange (1Compe Y (LO/BISI(/zB28R IVSKINZ) 282 (Mg R BESD):
22 Rurity (UV, ELSD): 67%, 83%. 10 The following compounds were
prepared in a similar manner: 2b, 4-(2-(4-Chlorophenoxy)phenyl
piperidine From ethyl
Thb2ndfioshier epheaadRRarplrirRyskarRiReiingst-carboxylate. LC/MS
(m/z) 288 (MH+); RT = 2.1; purity (UV, ELSD): 96%, 97%; yield: 41 mg
15 (7%). 2c, 4-f2-(4-Fluoro-2-methylphenox )phen llpiperidine From ethyl
W[ 2-(2-dlid sz opietiapheaoXinipbadyi}-4-hydroxy-piperidine-|-

arboxylate. LC r 286 (MITY, RT.= 2 1. purity (UV,.ELSD); 89%,
GO, T SYa o R i R AT e
FrdviSethyr) 288 (MH™); RT = 2.1; purity (UV, ELSD): 96%, 97%; vield: 41 mg

-(4-fluorophenoxy)phenyl]-4-hydroxy-piperidine-l-carboxylate. LC/MS

(m/z) 272 (MH); RT = 1.97; purity (1JV, ELSD): 91%, 99%; yield: 7 mg 25
(5%).
2¢, 4-[2-(4-Fluoro-2-methylphenoxy)phenylpiperidine

From ethyl 4-[2-(4-tluoro-2-methylphenoxy)phenyl]-4-hydroxy-piperidine-1 -
carboxylate. LC/MS (mm/z) 286 (MH'); RT = 2.1; purity (UV, ELSD): 89%, 99%:
yield: 51 mg (8%).

2d, 4-[2-(4-Fluorophenoxy)phenyl]piperidine

From  ethyl 4-[2-(4-fluorophenoxy)phenyl}-4-hydroxy-piperidine-1-carboxylate.
LC/MS (m/z) 272 (MH"); RT = 1.97; purity (UV, ELSD): 91%, 99%: yield: 7 mg
(5%).

2e, 4-[2-(4-Methyiphenoxy)phenyl]piperidine

From ethyl 4-[2-(4-methylphenoxy)phenyl]-4-hydroxy-piperidine-1-carboxylate.
LC/MS (m/z) 268 (MH"); RT = 2.12; purity (UV, ELSD): 88%, 93%,; yield: § mg
(1%).
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2e, 4-[2-(4-Methylphenoxy)phenyl]piperidine From ethyl
4-[2-(4-methylphenoxy)phenyl]-4-hydroxy-piperidine-I-carboxylate. LC/MS

“%%6)34@8 (MIt); RT = 2.12; purity (UV, ELSD): 88%, 93%; yj Bﬁlﬂbﬁzﬂb%ﬁ”@ “

2004/087155 PCT/DK2004/000241 31 Method
Ethyl4-(2-Hydroxy-phenyl)-piperidinéll-carboxylate (0.1 mmol ) was

&0 biped in 0.5 mL 1-methyl-pyrrolidin-2-one with 0.12 mmol of an
aé@%@&ate aryl bromide or 5 iodide. Cul catalyst (0.037 mmol) was

ﬁ@@@@.@tﬁg&m@@% ed; &&ﬂiﬁettzvxal%&s;%%ﬂ@ hAGH { VLA

oven at 2 he solvent was removed samp les, a

Yoittfohr e M akidieresre mithdhi 2rewsh efamlﬁmtf(wbb@nwbr@r

adirdCanchthigsmixtarenvas eaiaddat 130 Geloklshaed Hrdhe Micionave
qriquhe sam les Were th ?hz% Watelr and solid NaCI nd then
ber ?Imm At Sty RS THES AR p%ﬁgébﬁ/as

SUbsequently Extracte
spiporaedaodtiva eﬁlﬁé}b et B Timchdby direpacatide: haxdl RITH6)

w&@&e@e@r%ﬂém@é%@&éﬂ&aﬁ%eqtﬁfﬁ%&qﬂ HEIeSATNGS

submitted for testing as DMSO solutions. The following compounds were

besareteny erdhvetdoe i redsaistiNaslend diemubs caianatly exgracted

WL Ehyetention mm@:gaﬁc ﬁm)aamd wqﬁmeﬁlaﬁcamwm@@gr@d& purified
gescrlbea% in T éﬁ ro-2-

ey iphe enoxy henyl p|p i %%Wé?rf‘zsfgj?ffﬂ%% SX colunms and the
ﬁmtﬁybph@my)e@ﬁ@qupg)w@h@(&glmmns The following compounds were
é‘r‘ ] @MQ:&:WQX&QL%QM) g@@rgﬂn 'giga%ug’ % ' HPLC-retention

4-[2-(2, 4 chhlor henoxy)-phenyl eridine 20 3e,
B s opeo et in Table 1.
4- [2 (4- Methoxy 2-methyl- phenoxy) phenyl]-piperidine 3g,
[2( lorg-phe oxy en I] p|p eridine 3h
¥ zéi“dﬁa&ﬁ Bv%%&}a R rme@ fie
Ip[2-(2;B3 4 bidretbanmethyl mmnwymm@ﬂy;bhmnandme 25 3],
$el3-(5-CrEpre i PaR M R MRIRs (e

3d, 4-[2-(2,4-Dichloro-phenoxy)-phenyl]-piperidine

3e, 4-[2-(Benzo[1,3]dioxol-5-yloxy)-phenyl}-piperidine

3f, 4-[2-(4-Methoxy-2-methyl-phenoxy)-phenyl|-piperidine
3g, 4-[2-(3,4-Dichloro-phenoxy) -phenyl];piperidine

3h, 4-[2-(3,4-Dimethyl-phenoxy)-phenyl}-piperidine

31, 4-[2-(2,3,4,5-Tetramethyl-phenoxy)-phenyl]-piperidine
3§, 4-[2~(4-Triflucromethyl-phenoxy)-phenyl]-piperidine
3k, 4-[2-(4-Methoxy-phenoxy)-phenyl]-piperidine

31, 4-[2-(2-Chloro-4-methoxy-phenoxy)-phenyl}-piperidine
3m, 4-[2-(3,4-Dimethoxy-phenoxy)-phenyl]-piperidine

3n, 4-[2-(4-Chloro-3-trifluoromethyl-phenoxy)-phenyl]-piperidine

Table 1. Measured molecular mass, measured HPL C-retention time (RT, min} and
UV- and ELSD-purities (%).
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3k, 4-[2-(4-Methoxy-phenoxy)-phenyl]-piperidine 31,
4-[2-(2-Chloro-4-methoxy-phenoxy)-phenyl]-piperidine 3m,
imethoxy-phenoxy)-phenyl]-piperidine 3n, 1000241

WZ{)[Z (4- C#)oro 3-trifluoromethyl-phenoxy)-phenyl]- plperldlne 318]%2 %1 1.
Measured molecular mass, measuréd HPLC-retention time (RT, min) and
W- and-ELSD-purities{%).- WO 2004/087155 PCT/0K2004/00024] 32
compolindelpolGaR T MRE-pugitysisl SDPUNTR (96) (%6} 33 288 6%
99.1% |3b 302,1 2,19 92,43 2,56 3c 302,1%%18 88,64 94"63 3d B21,9
2,23 81,88 92,55 3¢ 297,9 1,90 92,96 89,8&8@5 298,3 2,6219,69 P6,69

30 30215221 97,59 85,38 3 282.2.2.168-96:25:91 843131022 12
83.51 9512 330119 2 15 bb.6 90 5L Bk 284, ?2 %> 99.14 97551 318,1

2,07 73,27 85,01 3 33%4 11,78 97,54/99,05 3h®56,2 2,34 9888 88,11
Measufements of [3H]-54d juptake; jifd Tat CoTHEA SyNaptosqyes Whole

brains trom-mate-Wistar 5atg (125225 o) _exeludingicerebellum ane 5

Y7 AT T oSS GHeH

homog enized in 0.32 M Xlrbse sub%?e mented 3\7?% 1mM mal%“d with a
glass/teflbon homogeniz#8.3The hom@genate is gemtiifuged at 6083 x g for

10 min(ag4 CThe pellehis, discardgy and the W%ematam—isgeﬂr'ifuged

at 20.0p0-x-g-for-55.min, The final nnl etis

3h 2822 2,18 96,25 91,84
3 310,2 2,42 83,51 95,12
3j 321,9 2,19 96,8 99,05
3k 2843 1,92 99,14 97,5
31 318,1 2,07 73,27 85,01
3m 314,1 1,78 97,94 99,05
3n 356,2 2,34 98,68 88,11

Measurements of [SH]-S-HT uptake into rat cortical synaptosomes.

Whole brains from male Wistar rats (125-225 g), excluding cerebellum, are
homogenized in 0.32 M sucrose supplemented with 1mM nialamid with a glass/teflon
homogenizer. The homogenate is centrifuged at 600 x g for 10 min at 4 °C. The pellet is
discarded and the supernatant is centrifuged at 20.000 x g for 55 min. The final peliet is
homogenized (20 sec) in this assay buffer (0.5 mg original tissue/well). Test compounds
(or buffer) and 10 nM [*H]-5-HT are added to 95 well plates and shaken briefly.
Composition of assay buffer: 123 mM NaCl, 4.82 mM KCl, 0.973 mM CaCl,, 1.12 mM
MgS50s, 12.66 mM NagHPOy, 2.97 mM NaH,POq, 0.162 mM EDTA, 10 mM glucose
and 1 mM ascorbic acid. Buffer is oxygenated with 95% 0,/5% C0, for 10 min at 37 °C
and pH is adjusted 7.4. The incubation is started by adding tissue to a final assay volume
of 0.2 mL. After 15 min incubation with radioligand at 37 °C, samples are filtered
directly on Unifilter GF/C glass fiber filters (soaked for 1 hour in 0.1%
polyethylenimine) under vacuum and immediately washed with 3 x 0.2 ml assay buffer.
Non-gpecific uptake is determined using citalopram (10 uM final concentration).

Citalopram is included as reference in all experiments as dose-response curve,
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homogenized (20 sec) in this assay buffer (0.5 mg original tissue/well).
Test compounds (or buffer) and 10 nM [3H]-5-HT are added to 96 well
V{/)Iates and shaken briefly. 10 Composition of assay buffer: 123 mM NaCl,
WY1, 0.973 mM CaC12, 1.12 mM MgSO4, 12,66 frkRE2004/000241
Na2HPO4, 2.97 mM NaH2P0O4, 0.162 mM EDTA, 10 mM glucose and 1
M ascorbic amq Buffer is oxygenated with 95% 02/5% CO2 for 10 min
M%af‘t‘fe*aﬁ‘ati) STHARIA PR REtHE A SRt iROL AL T BYRACRIMg SisSUe

ratfinatassay vellywesok 6.2 Mbs AferLEMispesbation Wﬁmrmggand
on Unifilter GF/C ass flber fllters

7 C | filtered tl
&oaﬁééa?gpﬁ%i%‘?%%%f IR STHALr Bepin rfor |
ﬁﬁﬁhébl@t@lydt@%tshé@qmm@m@tﬁemummwﬁmn&m@emmﬁumtglﬁrlss
deieTnesITG GARAT A9 L Inal SAnEAen. Claioprams

included as reference in all experiments as dose- respon e C I’VG

S4BT 185 BETID Kss0RoDmes (95bufEaiardHentd DH]-noradrenaline
Eﬁ‘Héﬁ@mdiaeail 06 wiptiake: i ten fathaREH G TN TAASOMIRS: oF KESHY 6artEX 123

B R e O E i 0 B o
2(9?711&\4&%{@0&1@wm&%r@@m%gmhasmmmm%mmmf@ged
B‘ﬁ?i@r‘?%}%g%{?{eé%ﬂ@%@h%%’@ "Zbr'n We %KF' @?ss%c %”g”'} 3

assay f (6 mg original tissue estc mpoun

B H%%ﬁkﬂrt%lph%aﬁfe%ﬁnﬁéo a@ald@é@twh@@o% wblAfletds
and isbakenbrielv.Gompasiicr of assandufierdad m%ﬂgﬁ&'u%%%ép'\"

EL oA SR AT N B GAE R RIS A

101 Buffedist dyygehederltivithx 3594 02450 b ER FomlavificaipdakEiand pH

R AASIRG A D06 PRTRR fisgue o a fipal gssay
volume of 1 m% Aft r 15Ltm|rE|L|nc a%%hgn% (?I(r)iﬁl eésintlfﬂgaer%p es
ﬁ@@ﬁé@é@%ﬁ@@ﬂ%%rﬁﬂﬁéﬁ@@%ﬁ%er filters (soaked for 1 hour

in 0.1 % polyethylenimine) under vacuum and immediately washed with 3

ay buffer. Non-specific uptake is 15 determined using
T AL RS S NCWA 3 TS, GRS R e et

iheadbesgpesinent srais doserespopstcuitel Rebelbsy abthevexperiments
showed that the tested compounds of the invention inhibit
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the norepinephrine and serotonnie reuptalce with IC50 below 200 nM. 20
WO 20041087155 PCT/DK2004/000241 34 Claims: 1. A compound
represented by the general formulal R4 R5 R3O0 R2 HNR1~IR R9\
RORBYB M erein the dotted line ---- indicates a single bonH Y 2EdHHRI241
bond; R', R2, R3, R4, R5 are indepenglently selected from hydrogen,
halogen, cyano, CI.6 to alk(enlyn)yl, CI_6-allc(en/yn)yloxy,
léuﬁﬁé(en/yn)ylsulfanyl, hydroxy, hydroxy-Cl_6- alk(en/yn)yl,
halo-C_6-alk(en/yn)yl, halo-CI-6-alk(en/yn)yloxy, or NRXRY wherein Rx
d RY are in ependentl Iected from hydrogen, C1-6-alk(enlyn)yl,
P et BRI £B0s ety
C3.$-cycloalk(en)yl-Cl-8- aIIk(en/yn)yI, orNRzR"-Cl. 6-alk(en/yn)yl,
wherein Rz and Rw arg independently selected from hydrogen, CI-6 15
alk(en/yn)yl, CBacyelts gﬁyl, or C3.$-cycloalk(en)yl-Cl-6-allc(en/yn)yl;
or R"and RY toget th the nitrogen to which they are attached form a
i ﬁonally contains one further heteroatom; or
iYel heterocycle fused to the phenyl ring selected

indep nden [y from hydrogen, halogen, CI 6- aIk(en/yn)yI
, Cl-6-alk(en/yn)ylsulfanyl, hydroxy,
hydroxyFe “6-alken/yRJyl, halo-Cl.6-alk(en/yn)yl,
halo-Cl-6-alk(eglyn)yloxy, or NRXRY wherein BY and RY are

Wherein

the dotted line - indicates a single bond or a double bond;

RL R? R’ , R4, R are independently selected from hyldrogen, halogen, cyano, Cy.4-
allk(en/yn)yl, Cy-s-alk(en/yn)yloxy, Crs-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Cy.¢-
alk(en/ym)yl, halo-C;.¢-alk(en/yn)yl, halo-Cys-alk(en/yn)yloxy, or NR*RY wherein R*
and R” are independently selected from hydrogen, Crgalk{en/yn)yl, cyano-Cy.¢-
alk(en/yn)yl, Css-cycloalk(en)yl, Csg-cycloalk(en)yl-Cy.s-alk(en/yn)yl, or NRZR™-C;.
g-alk(en/ym)yl, wherein R” and R" are independently selected from hydrogen, Cy.¢-
alk(en/yn)yl, Cag-cycloalk{en)yl, or Csg-cycloall(en)yl-Cs-alk(en/yn)vl; or R* and
RY together with the nitrogen to which they are attached form a 3-7-membered ring

which optionally contains one further heteroatom; or

R? and R? together form a heterocycle fused to the phenyl ring selected from
— 0 .
0" . andR!,R* R’ are as defined above;

R%, R, R% RY are independently selected from hydrogen, halogen, Cy.¢-2ik(en/yn)yl,
Cis-alk(en/yn)yloxy, Cy¢-aik(en/yn)ylsulfanyl, hydroxy, hydroxy-C_s-alk(enfyn)yl,
halo-Cyg-alk(en/yn)yl, halo-C,.¢-alk{en/yn)yloxy, or NR*RY wherein R* and RY are
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WO 2004/087155 PCT/DK2004/000241 35 independently selected from
hydrogen, Cl-6-alk(en/yn)yl, cyano-C1_6-alk(en/yn)yl, C3 . s-cycloall

c(en)yl, C3-s-cycloalk(en)yl-Cl-6-allc(en/yn)yl, or NRRw-CI.6-alk(en/yn)yl,
W#%‘?@/H ¥hd R" are independently selected from hydroge%(,:T’rl)g{m}‘/"'“)‘}6241

Cl-6-allc(en/yn)yl, C3-s- cycloallc(enp, or
C3.s-cycloalk(en)yl-Cl-6-allc(en/yn)yl; or W and RY together with 5 the
HitteRsEAS Y ARkt el emdwitastio Cloraikée8 Mvie mberdd watkhiehyl, Cs.

optionallycepntains Qe fuy eroRIeRN PIRVidRek thatat least one
R S}RZ, é(;%, %3%‘395%%%, R7G,&Bg\%?3§r% QR&is duffe%%ﬁl’? ﬁg{mﬁ h%‘?c?gﬂe%%; {%“%ga
PR of g NTHE B AP ERHsE T talsird SRmeretr o atalisea o, Cs.s-
hydregenmiysl OQ%acydﬁak(ﬁii)%}ftké@?g%nﬁlﬁér ﬁl\%g(mRNﬂb\éh@t&’p w\gﬁl
h 05Gl 6 alk(en/yn)yl, or NF \wherein
e o e Kb oy,
eSS la@EHIsRia@3-s-cycloallk(en)yl, C.s-cycloallc(en)yl-
C1.6-allc(en/yn)yl, or NRR-CI-6-allc(en/yn)yl, wherein V and R" are
independently selected from rogen, Cl.6-alk(en/yn)yl,
8@‘:%@89385%&8%%%?& s qe)g%c?én%i R priiommsviden
thydtézame of W and RY is NRR"-CI-6-allc(en/yn)yl then the other is
select glfrorq?hydrogen, C1l6-alk(en/yn)yl, cyano-C1_6-alk(en/yn)yl, C3-g

20 cyc oé?fgfeh)yl, or C3.s-cycloallc(en)yl-C1.6-alk(en/yn)yl; or W and RY

together with the nitrogen to which they are attached form a
§:%ﬂ@%%%%&§i%@91¥fﬂﬁhxﬂ%%%ﬁy's%%t&@hs fyber heteroatom,
picalla/ﬁ%y%i}s selected from hﬁ(}jrogén, C1.6-§Eﬁ %Jr rﬂ%\%gﬁear%gfg’?}( ﬁoé
orpBLRY BNy orelisramionoCwhikém/kviseGerideiodin -
b dsogean], baluger) aansn 1848 (@0 efidnbrallEen MU R U rooen
?1._621-%(: né&?) Isulfa($yl, Qg?lo_cﬁ_ - k(enlyn%li; tygically, R2 is selected
iR hydrogen: Gl - Ticoky A8 1 6 kT 82kt s HEIRSGERR)Y -
fharellypicaily] R2 1REBIECledatidem/hyiogderdt R did it evyindEendently
selected from hydrogen, Cy.¢-alk(en/yn)yl, Css-cycloalk(en)yl, or Cs.g-cycloalk(en)yl-
Cig-alk{en/yn)yl, provided that if one of R* and RY is NR*R™-C, g-alk(en/yn)yl then
the other is selected from hydrogen, Cy.s-alk{en/yn)yl, cyano-Cyg-alk{en/yn)yl, Cs.5-
cycloalk(en)yl, or Cs g-cycloalk(en)yl-Cy.s-alk(en/yn)yl; or R* and RY together with
the nitrogen to which they are attached form a 3-7-membered ring which optionally
contains one further heteroatom; typically, R! is selected from hydrogen, Cy_s-allkyl, or

halogen.

3. The compound of any one of claims 1-2, wherein R? is selected from hydrogen,
halogen, cyano, Cig-alk{en/yn)yl, Ci-s-alk(en/yn)yloxy, Crs-alk(en/yn)ylsulfanyl,
halo-Cy s-alk(en/yn)yl; typically, R? is selected from hydrogen, Cys-alkoxy, halo-C .-
alkyl, C;.¢-alkyl, or halogen; more typically, R? is selected from hydrogen, or C, ¢

alkoxy.

4. The compound of any one of claims 1-3, wherein B is selected from hydrogen,
halogen, cyano, Cy¢-alk(en/yn)yl, Ci_s-alk(en/yn)yloxy, Crs-alk(en/yn)ylsulfanyl,
halo-C¢-alk(en/yn)yl; typically, R® is selected from hydrogen, Cyg-alkyl, Ci4-
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4. The compound of any one of claims 1-3, wherein R3 is selected from
hydrogen, halogen, cyano, C1.6-alk(en/yn)yl, CI_6-allc(enlyn)yloxy,
C1l.6-alk(en/yn)ylsulfanyl, halo-CI-6-alk(en/yn)yl; typically, R3 is selected
Wb HURIYGgen, CI_6-alkyl, C-6 WO 2004/087155 PCT/DK 2804562410241
36 alkoxy, halogen, or halo-q_6-alky§ more typically, R3 is selected from
hydrogen, CI- 6-alkyl, Cl.6-alkoxy, or h.alogen.35. The compound of any
%%?3% 51&?&@@}%%1&@#@2 BRI R wdetHEritosisded Tadmbygen, C..
Jusied, 0, theiphgnyk aggglected from -~0> “'moo 6. The compound of
any one of claims 1-5 wherein R4 is selected from hydrogen, halogen,
cyano, Ct.6-alk(en/yn)yl, Cl_6-alk(en/yn)yloxy, Cl.6-alk(en/yn)ylsulfanyl, to
hdlbeCrBratié nfaykiypiddinmR4dselecickrf ko RAyskagentorm a
iokBselkr0a s Orallyli G lLBialkylsgp halogen; more typically, R4 is
sele%ted from hydrogen, or CI.6- alkoxy. 7. The compound of any one of
clfaims\l-6 wherein RS is selected from hydrogen, 15 halogen, cyano,
CI.G%(en/yn)yl, Cl_6-alk(en/yn)yloxy, Cl.6-alk(en/yn)ylsulfanyl,
halo<Cl-6-alk(en/yn)yl, or NR"RY wherein Rx and RY are independently
selected from hydrogen, Ci_6-alk(en/yn)yl, cyano-Cl.6-alk(en/yn)yl,
C3-g-cycloallc(en)yl, C3_g- cycloalk(en)yl-Cl_6-allc(en/yn)yl, or
NRpranysEdqbriymye, o teminl R2vhasiR Rirs seldepd Adentlyiselected

i A S K
lgﬁé%gﬁgrgr%e&llmg%ﬁﬁ c_z en?y?qg/},l%J p%?/ei;gggy% at'if ?ﬁ%%‘{%ﬁgﬁ)ﬁ é&%ﬁ’
lﬁ)gﬁg‘f-?ﬁﬁ i‘?@f@ﬂ&émﬁ%}hﬁe#ﬁ@%ﬁe@%‘@f@&é@f@wﬁ#@?@g@ﬁpwcw

AByB-alkfaityn yTh Gyga 1S typllshan/ W <61 g1 ORI o PE, -
-cycloallc(en)yl-Cl.6-alk(en/yn)yl; or Rx and RI together with the

nitrogen to which they are attached form a 3-7-membered ring which
optionally contains one further heteroatom; typically, R5 is selected from

2Ty %Gn@@@%&%’éo@%ﬂﬁ&geg vﬁi%;fégs KOTRGL ol Ay ns: 9l

claims 1-7 wherein R6 is selected from hydrogen, ogen,
balogeneranty e Hkisno el ey iyiorally rekénaortad from

halo-C;¢-alk(en/yn)yl, or NR'RY wherein R* and RY are independently selected from
hydrogen, Cy.g-alk{en/yn)yl, cyano-C;.g-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Csg-
cycloalk(en)yl-Cys-alk(en/yn)yl, or NR*R¥-C;_s-alk(en/yn}yl, wherein R? and R are
independently selected from hydrogen, Crs-alk(en/yn)yl, Css-cycloalk(en)yl, or Cy.5-
cycloalk(en)yl-Ci.¢-alk(en/yn)yl, provided that if one of R* and RY is NR*RY-Cy¢-
alk(en/yn)yl then the other is selected from hydrogen, Cy.¢-alk(en/yn)yl, cyano-C.¢-
alk(en/yn)yl, Css-cycloali(en)yl, or Csg-cycloalk(en)yl-Cy¢-alk(en/yn)yl; or R* and
RY together with the nitrogen to which they are attached form a 3-7-membered ring
which optionally contains one further heteroatom; typically, R® is selected from

hydrogen, Cy.¢-alkyl, or halogen.

8. The compound of any one of claims 1-7 wherein R’ is selected from hydrogen,
halogen, C,_g-alk(en/yn)yl, halo-C,.¢-alk(en/yn)yl; typically, R® is selected from

hydrogen, or halogen.
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hydrogen, or halogen. 30 WO 2004/087155 PCT/DK2004/000241 37 9.
The compound of any one of claims 1-8 wherein R7 is selected from

drogen, halogen, Cls-allc(en/yn)yl, halo-Cl.6-alk(en/yn)yl; typically, R
“@/ §%q§8§é’d’sfrom hydrogen, or halogen. 5 10. The compour?&gggéﬁ Oi‘fﬂ@%“fl

claims 1-9 wherein R8 is selected frém hydrogen, halogen,
alk%lg?/ l, halo-ClI.6- aIIc(en/yn)yI or NR"RY wherein W and RY are
Hﬁ'ﬁ%ﬁ ERYeRN BT IR dgb e i Biligeslgei from hydrogen,

hzylagm@]!-f@ -ali@myhES.Cr $-acaAkieMYbicaly, R7 1s selected from
1%% glyclogllfgen yl-Cl-6-alk(en/yn)yl, orNRZRW- gi 6-alk(en/yn)yl,

wher Y and B are independently selected from | hydrogen,
Cl.6- alk(en/yn)yl CS 5 10 cycloalk(en)yl, or

sthat Jf d RY
NRoR Ch e f;?‘%ﬁé%ﬂ’%%hﬁé%s O R e o

ARGy N AR e FRPATI, ey QBRI S HOR” and & e
168:penyeiag krio)yt Ghubhalkdgaly )06 &xand, BaiogsthendthiNe ¢,
! 8%‘3%(%%""1181 tk&e grﬁr@é ?ﬁt‘?df rm a 3-7-membered ring whic

éﬁon A B LAY Rt %1&{@3@\( -t qelbmabmiyl,
W@ﬁwmﬁr@géﬁ mmo:@emmwyGMGm&gbmruyﬂeganqg,aTmawogpg

f ip RY. d fro qgen,

%ﬁ%’%ﬁ?&*’ B T o2 EAAEE B i o

PHB&% ég -l {gReashbeu e ef@wéw@m&mm&mw@r@n the
eﬂiqm@ntm cyaﬂsdlgeiﬁﬁ(en@mg el AIbe AoMRAUNG AL ARLANRC
z%?e :}Y \l\llg eodo ted line ---- indicates a 25 double bon

computin &%& Fotahde iEameR AR henipoaigis form
FGrimenitens! ding wmitlimannaliy toatghe oyt Mng(s) heeleates fropnany RPe

if rop hygro the remaining

s S
11. The compound of any one of claims 1-10 wherein R is selected from hydrogen,
halogen, Cr¢-alk(en/yn)yl, halo-C,¢-ali(en/yn)yl; typically, R is selected from
hydrogen.

12, The compound of any one of claims 1-11 wherein the dotted line - indicates a

single bond.

13. The compound of any one of claims 1-11 wherein the dotted line ---- indicates a
double bond.

14. The compound of any one of claims 1-13 wherein the compound of formula T has
1-4 substituents in the phenyl ring(s), selected from any one of R'-R®, which are

different from hydrogen, and the remaining substituents are hydrogen.

15. The compound of claim 1, said compound being
4-[2-(2,4-Dimethylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-[2-(4-Chlorophenoxy)phenyl]-1,2,3,6-tetrahydropyridine,



15. The compound of claim 1, said compound being
4-[2-(2,4-Dimethylphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
4-[2-(4-Chlorophenoxy)phenyl]-1,2,3,6-tetrahydropyridine, WO
WOYARIET TS5 PCT/DK2004/000241 38 PCT/DK20041000241
4-[2-(4-Fluoro-2-methylphenoxy)pheityl]-1,2,3,6-tetrahydropyridine,
4-[2-(4-Fluorgphenoxy)phenyl]-1,2,3,6-tetrahydropyridine,
%Iéig‘z;l?&}fa{ﬂg%ﬁﬂ%h@%f@ﬁé oyl sl & fatripdishopididine.
MPZ{@EMethmﬁ@mxmmwlﬁﬂf&a@d&@gﬁkﬂaﬁgpyridine, 5
112762 4-Pimet enox yllpiperidine, . .
B R Ry e ropircine,
#iR(tMutorsmmethytbbeiblylpiterydhidesidirieine,
AR A HoraRinn %Hf;\?éwﬂ]igj qine.
@ZF 4-%ylphen%§<¥ phenyl p%%e{ri%é, 10 4-[2-(4-Chloro-2-
y fﬁ%ﬁ&ﬂfé‘ﬁ%‘i@ﬂ%ﬁ@%ﬂyﬂmﬁfaﬁﬁ*@:4-[2-(3-Ch|oro-2-
metwmhlmm4 ?@iﬁ)}éﬂcﬂkﬁa@ﬂéﬁ*ﬁxﬁpeﬂﬁm y
4:12-(2=Chloro-4-methyl-phenoxy)-phenyl]-piperidine
ﬁ[%%lﬁ%l P%%I%%}fﬁﬁ)?é%ig&lﬁ?fg ﬁ’-piperidine
4l Edatolpieivicmphsaylipipypheayl])-piperidine, 15
AR Methoxyrenmethiyphenaxy)-nhenyll:piperidine,
e
44£%z£§3¢@9}%ﬁ%-%@%&9&ﬁn&m%m&h@, 4-[2-(2,3,4,5 Jeft
zamqmwhmi@mmh@hgﬁ&tb@w%@}%ﬂ»p'?mm _
44{%(%44-§1f oromethyl-phenoxy)-phenyl]-piperidine, 20
AN ME 8&?%8%%% FPSHSEFRIine,
“iR2dReh bijdbrebthelorphsinoxy)pbaitiepiperidine,
A3 d:Rinethoxy-oh -0 l}-piperidine,
4E{gEnggﬁ%%%%{:g?n%%%fgﬁgﬁg@éﬁﬁgﬁﬁ]-piperidine, ora
Yokrak tierty eceplaiensbipinerdie, 25
4-[2-(3,4-Dimethyl-phenoxy)-phenyl]-piperidine,
4-{2-(2,3,4,5-Tetramethyl-phenoxy)-phenyl]-piperidine,
4-[2~(4-Trifluoromethyl-phenoxy)-phenyl]-piperidine,
4-[2-(4-Methoxy-phenoxy)-phenyl]-piperidine,
4-[2-(2-Chloro-4-methoxy-phenoxy)-phenyl]-piperidine,
4-[2-(3,4-Dimethoxy-phenoxy)-phenyl]-piperidine,
4-[2-(4-Chloro-3-trifluoromethyl-phenoxy)-phenyl]-piperidine,

or a pharmaceutically acceptable salt thereof,

16. A pharmaceutical composition comprising a compound of any one of claims
1-15 or a pharmaceutically acceptable acid addition salt thereof and at least one

pharmaceutically acceptable carrier or difuent.

17. The use of a compound of any one of claims 1to 150ra pharmaceutically
acceptable acid addition salt thereof for the preparation of a medicament for the
treatment of affective disorders, such as depression, anxiety disorders including

general anxiety disorder, social anxiety disorder, post traumatic stress disorder, -



16. A pharmaceutical composition comprising a compound of any one of
claims 1-15 or a pharmaceutically acceptable acid addition salt thereof
woagatieast one pharmaceutically acceptable carrier or digemK 3041600241

The use of a compound of any ong of claims 1 to 15 or a pharmaceutically
acceptable acid addition salt theredt for the preparation of a medicament
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disorders ihcluding genéral anxiety disorder, social anxiety disorder, post
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obsessive compulsive disorder, panic disorder, panic attacks, specific
phobias, social phobia and agoraphobia. 18. A compound of any one of

IS.C@iQ%ﬂ‘éa{édfgf elljn%feo%g 8 @S%%%ﬁﬂ%rﬁor use as a medicament.



