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WO 2004/087156 PCT/DK2004/000244
4-(2-Phenylsulfanyl-phenyl)-piperidine derivatives as serotonin reuptake
inhibitors The present invention relates to novel compounds which are
nij ptake 5 inhibitors and as such effective in the

or %&%A%{g%epression and anxiety. Background of the invg,r?t?éaﬁkei%%%m‘“
Selective serotonin reuptake inhibitors (hereinafter referred to as SSRISs)
have become first choice therapeutics in the treatment of depression,
e R herdBranpbeRy BrRiperdimephgprigtiesaudt tHeyoipaiaifebtiptake
Melbielesated and have a favourable safety profile compared to the

classic tricyclic antidepressants. 15 However, clinical studies on
depression indicate that non-response to SSRIs is substantial, up to 30%.
Anothescoftervadgle ctddefatt onanchnticeprestamtitidatne neistonin reuptake
SRmRlANgR, bichhasRsabes Profonad elfeclpa e Ralis e maiaiona
to continue pharmacotherapy. 20 First of all, there is the delay In
sheieipeutic effect of SSRIs. Sometimes symptoms even worsen during
the first weeks of treatment. Secondly, sexual dysfunction is a side effect
common to all SSRIs. Without addressing these problems, real progress
e prh ALEUHEIEIPBE depression and anxiety disorders is not likely
to happen. 25 In order to cope with non-response, psychiatrists

R S e R B SR P SORATREL become
Boachmiridiratiormttnio dbestabiiimatsod yishrassithigmtasadbonate gpxety and

LHIRAIRYRRIN QL Py e use OfElaeY ashP e td RaIREtORCOMMNE foty

administration of a compound that inhibits serotonin reuptake and a

Bt compardicdhtgeist A hean 4ot in several studies (Innis et
al. Eur. J. Pharmacol. 1987, 143, 1095-204 and Gartside Br. J.

Pharmnacol. 1995, 115, 1064-1070, Bli%{%a_} Trends in Phanna é .
ERRES 195 555365, 17 (HIELETIRY J00570 1 8e PEHTIRIT0 0008 s
Aistuditsl, ipvass bantidbiae:s HiE negbepidriantagomsidsyostdrd belishdtes

E%%%lh%%léfwhich has a rather profound effect on the patient’s motivation 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, sexual dysfunction is 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.

In order to cope with non-response, psychiatrists sometimes make use of
augmentation strategies.  Augmentation of antidepressant therapy may be
accomplished through the co-administration of mood stabilizers such as lLithium

carbonate or tritodothyronin or by the use of electroshock.

The effect of combined administration of a compound that inhibits serotonin reuptake
and a 5-HT), receptor antagonist has been evaluated in several studies (Innis ef al.
Eur. J. Pharmacol 1987, 143, 1095-204 and Gartside Br. J. Pharmacol. 1995, 115,
1064-1070, Blier et al. Trends in Pharmacol. Science 1994, 15, 220). In these
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on 5-HT neurotransmission induced by the serotonin reuptake inhibitors
and thus produce an immediate boost of 5-HT transmission and a rapid
onset of therapeutic action. 5 Several patent applications have been filed,

which cover the use of a combination of a 5-HTIA antagonist and a

ORI F&ptake inhibitor for the treatment of depression FSE¢EPaR04/000244
EP-A2-687472 and EP-A2-714663). 20 Another approach to increase
terminal 5-HT would be through blockade of the 5- HT1n autoreceptor.
Wichodialysis Expdrihaents naatsehtverivdmeotsshowiithznlisc thadaitiof brake

hiprogampal JsERk:cialoRmRaEm igPaletaedRY:GMG%E #RidBrs and thus

experimental 5- HTIB receptor antagonist. 15 Several patent applications
OBV BTN Off ah SSIRINSHEsS B 14 B Tapith gBYHsP bilisarpeltic
agesist have also been filed (WO 97/28141, WO 96/03400, EP- A-701819
and WO 99/13877). It has previously been found that the combination of a
serotonin reuptake inhibitor 20 with a compound having 5-HT2c
atagdnistictoriiirervesdyonistin difebtwborinpoumdke heviig sondgetiven of a
%ff}ﬁ‘%’a%& SRt 2G FeCRRiN-RIMIdes BrARSIeiabIR ANGERRSE pil&ion

level of 5-HT in terminal areas, as' measured in microdialysis experiments
o628 98 Tk ARd Er il 4% orter onset of antidepressant effect

in the clinic and an augmentation or potentiation of the therapeutic effect

of ine serotonin reuptake, 25 Inbibjtar (GRI) The prescol ayenion ¢ v 5
providésEsmpounds Which re Sérotonin Teliptake MAiGitors for the
tERmentrefapifeciiierdisordersssutheat deptedsionndendetydisdrdarsrease

inelding . asResah fRsehs disarder Sesial AR Yo Rtis o der. RO U AEmALICs

stress disorder, 30 obsessive compulsive disorder, panic disorder, panic
AHBEKSCEPIeEAIRABABBIas, social phobia and agoraphobia. Some of the
compounds also have a combined effect of serotonin reuptake inhibition

d 5%—1T2c receptor modulatian, which according ta W 1%417 1 wo.
L OES! SRR SR EPD A SebT et MRy of i & SHEs
inv@pbtioiat or partial agonist have also been filed (WO 57/28141, WO 56/03400, EP-
A-701819 and WO 99/13877).

It has previously been found that the combination of a serotonin reuptake inhibitor
with a compound having 5-HTyc antagonistic or inverse agonistic effect (compounds
having a negative efficacy at the 5-HTh¢ receptor) provides a considerable increase in
the level of 5-HT in terminal areas, as measured in microdialysis experiments (WO
01/41701). This would imply a shorter onset of antidepressant effect in the clinic and
an augmentation or potentiation of the therapeutic effect of the serotonin reuptake

inhibitor (SRY).

The present invention provides compounds which are serotonin reuptake inhibitors 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. Some of the compounds also have a combined effect of
serotonin reuptake inhibition and 5-HTy¢ receptor modulation, which according to

WO01/41701 would imply a faster onset of antidepressant activity.



In one aspect, there is provided a compound represented by the general
formulal R4 RSR3 SR2 HNRR6 R9/R7 R8 | Wherein R', R2, R3,
R4, RS are independently selected frfdm hydrogen, halogen, cyano, Cj
-alk(en/yn)yl, C16-alk(en/yn)yloxy, Cl-6-alk(en/yn)ylsulfanyl, hydroxy,
hydroxy-CI-6-alk(en/yn)yl, halo-ClI.6- alk(enfyn)yl,
SumatizeG o6 thtk(evdghipyloxy, or NRXRY wherein Rx and RY are
In idepgndenty seleciad & OISR ARV formula I
cyaq%@oﬁ%l-&alkk en/yné)!fl I‘rfl éczl%ilf%)-{gycIoaIksﬁgear?)%%Blég?l;%.;rlj%‘:gé
cycloalk(en)yl-Cl_6-ai(en/yn)yl, or NRRW'-CI-6-alk(en/yn)yl, wherein Rz
and R" are indgpendently Belected from hydrogen, Cl_6-alk(en/yn)yl,
Cis-cycloalk(en)yl, _s- cycloalk(en)yl-Cl_6-alk(enlyn)yl; or Rx and
RI together with the gen té) which they are attached form a
3-7-memberge-ting Whith ofitionally contains one further heteroatom; R6,
R7, Rs, R9 afe indepgndently selected from hydrogen, halogen,
: ; -6- alk(enlyn)yloxy, C1.b-alk(en/yn)ylsulfanyl,
[,6-alk(en/yn)yl, halo-C16- alk(en/yn)yl,

-cycloalk(en)yl-Cl-6-alk(en/yn)yl, or NRYR-CI_6-alk(en/yn)yl, wherein BY
I and R" are independently selected from hydrogen, CL6-alk(en/yn)yl,
C3_s-cycloalk(en)yl, Cis-cycloalk(en)yl- Cl-6-alk(en/yn)yl; or BY and RY
together with the nitrogen to which they are attached form a 3-7
Whateimbered ring which optionally contains one further heteroatom; 3a
provided that at least one of R, R2, R3, R, R5, R6, BY, R8, and R9 is
Ridii‘gerejnt from hydrogen: also provided that when R3 is methyl, then at

lehistfond oRRYREIPREN B IR ESPEEREOR G e BHOABINS A Sgenti(en/yniyl
Ci.¢-alk(en/yn)yloxy, Cie-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.s-alk(en/yn)yl, halo-Ci.e-
alk(en/yn)yl, haic—Cl_é-alk(enfyn}yioxy, or NR"RS’ wherein R* and R” are independently selected
from hydrogen, Cig-alk(en/yn)yl, cyano-Cig-alk(en/yn)yl, Cig-cycloalk(en)yl, Cig-
cycloalk(en)yl-C, ¢-alk(en/yn)yl, or NRR™-C;galk(en/yn)yl, wherein R* and R” are
independénﬂy selected from hydrogen, Ciealk{en/yn)yl, Cigcycloalk(en)yl, or Cug-
cycloalk(en)yl-Cy¢-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;

RS, R, R, R’ are independently selected from hydrogen, halogen, C;s-alk(en/yn)yl, Cie-
alk(en/yn)vloxy, Cis-alk(en/yn)ylsulfanyl, hydroxy, 'hydroxy—ci_G-alk(enfyn)yl, halo-Cy.q-
alk(en/yn)yl, halo-C;¢-alk(en/yn)yloxy, or NR'R” wherein R* and RY are independently selected
from hydrogen, Cis-alk(en/yn)yl, cyano-Cigalk(en/yn)yl, Cig-cycloalk(en)yl, Ciyg-
cycloalk{en)yl-Ci¢-alk(en/yn)yl, or NR'R™-Cjs-alk(en/yn)yl, wherein R* and R™ are
independently selected from hydrogen, Cy¢-alk(en/yn)yl, Css-cycloalk(en)yl, Cy.g-cycloalk{en)yl-

Ci.e-alk(en/yn)yl; or R* and R” together with the nitrogen to which they are atfached form a 3-7
-membered ring which optionally contains one further heteroatom;



or a salt thereof. In another aspect, there is provided a compound
according to the above for use as a medicament. In a further aspect,
there is provided a pharmaceutical composition comprising a compound
according to the above or a pharmaceutically acceptable acid addition salt
thereof and at least one pharmacéiitically acceptable carrier or diluent. In
a further aspect, there is provided the use of a compound according to the
above or a pharmaceyticpl% acceptahle aciq addition salt thereof for the
Proyifedabarsieatt annetiftameft 18r- the FreZimBnent BftéctifEuridrerrsydogen also
prodigsdepiessiarg ‘anxiefyy tiserdensincud iR ederd] rnxety didordes Sifferent from -
hy d?é’%iﬁ‘-l anxiety disorder, post traumatic stress disorder, obsessive
co%'nﬁulsive disorder, panic disorder, panic attacks, specific phobias, social
or agabiiskaredfd agoraphobia. 3b Disclosed herein, there is provided a
method 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 in a living animal body, including a human, comprising
in asmiRisiesing atherapsulically eleeiveameuntinlaWVR2o04080138: o o
PCT/DK2004/000244 4 compound according to the above or a ‘
medigaifiticeutically acceptable acid addition salt thereof. Definition of
2ubetitnentE~ 5 Halogen means fluoro, chioro, bromo or iodo. The
expression Ci_6-allc(en/yn)yl means a C1-6-alkyl, C2-6-allccnyl or a
C2.6-allcynyl group. 10 The teen CI-6 alkyl refers to a branched or
In anbeherchpet@ifiytgropphiaving franmareital sbafahasm AeRSIREldS¥@pound

A, U O O S T OB iion salt thereof and at Toast

one pharmaceutically acceptable carrier or diluent.

In a further 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 disorders, social anxiety disorder, post traumatic stress disorder, obsessive
compulsive disorder, panic disorder, panic attacks, specific phobias, social phobia and

agaraphobia.



propyl, 1-butyl, 2-butyl, 2-methyl-2-propyl and 2-methyl- | -propyl. 15
Similarly, C2.6 alkenyl and C2-6 allcynyl, respectively, designate such
groups having from two to six carbon atoms, including one double bond
and one triple bond respectively, including but not limited to ethenyl,
propenyl, butenyl, ethynyl, propynyl Zand butynyl. 20 The terms
C_6-alk(en/yn)yloxy, C.6 alk(en/yn)ylsulfanyl, hydroxy-C'-6-alk(enlyn)yl,
halo-C16-alk(en/yn)yl, cyano-C'-6-allc(en/yn)yl,
INITRzR™-C_6-alk(en/yn)yl, CI-6- alk(en/yn)yloxy-C1.6-allc(en/yn)yl and
halo-C,-6-alk(en/yn)yloxy designate such groups in which the C |
Disgladd davsin) Yiaee sas defised radibue féd dle meamsiheliogefiective disorders, such
< RRLGE Gall(eavd deRianale M AT B RINGR: Gk BYbaer,
25 The term C3-8 cycloallcyl desighates a morocyclic or bicyclic
poshsEEERSHEN ¢ thiele olsasigitt @apuiise isidingrbuit ibdidsitartts attacks,
spgyiﬁg Bronl, QYGIPRERHY &Mcég&%zlsx&b Bl SATNEIGH Gy AUAIARICEAYhan,

esignates a monocyclic or bicyclic carbocycle having three to eight

RS dNE HEInam G SRR dEIbiec BEHE ATy B804 87156
PCTIDK2004/000244 5 In the term
C3_s-cycloalk(en)yl-Ci-6-allc(en/yn)yl, C3_5-cycloallc(en)yl and C1.6-
allc(en/yn)yl are as defined above. The term 3-7-membered ring optionally
containing one further heteroatom, suchas N, 50, or S, as used herein
refers to ring systems such as 1-morpholinyl, 1-piperidinyl, 1- azepinyl,
1-piperazinyl, I-hnomopiperazinyl, 1-imidazolyl, I-pyrrolidinyl, 1-azetidinyl,
1-pyrrolyl or pyrazolyl, all of which may be further substituted with a group
selected from a C1_6-alk(en/yn)yl, hydroxy, hydroxy-ClI-6-allc(en/yn)yl,
C1-6-allc(en/yn)yloxy- Cl_6-allc(en/yn)yl. 10
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Description of the invention The present invention relates to
4-(2-phenylsulfanyl-phenyl)-piperidine derivatives which are serotonin
reuptake inhibitors and as such effective in the treatment of for 15
example depression and anxiety. Accordingly the present invention relates
%%ZBEW%%d represented by the general formula | R4 *RESF/DIREG00244
R9 R7 R 20 I wherein R'R2, Rs R,4, R5 are independently selected
from hydrogen, halogen, cyano, C1.6- 25 allc(en/yn)yl,
Cinpalk{erssaiiae e, 10 bcaik (ery phpyisedfatghlhyarespyatilg drakpdgitién salt
alkteryn)yl, halo-C1.6-alk(en/yn)yl, halo-C1.6-alk(en/yn)yloxy, or NR'RY
wherein R WO 2004/087156 PCT/DK2004/000244 6 and Rl are
independently selected from hydrogen, ClI.6-allc(en/yn)yl, cyano-Cl.6-
Daiariyn)v s@dtBueyetoalk(en)yl, C3,s-cycloallc(en)yl-Cl.6-all(en/yn)yl, or
NR.zRw-Cl_ 6-alk(en/yn)yl, wherein Rz and R:" are independently
selected from hydrogen, CI-6- allc(en/yn)yl, C3.8-cyeloalk(en)yl,
EBlogxaycieraik (bivyp- Gllcdealkendyn)igiior R' and RY 5 together with the
nitrogen to which they are attached form a 3-7-membered ring which
optionally contains one further heteroatom; R6, R7, Rs, R9 are
ihbresEPIdETeY SercelE@umvhiRfdieh (hatdleh, CrelikighAimykzs-alkynyl
Giopallc(enlyn)yloxy, Cl.6-alk(en/yn)ylsulfanyl, hydroxy,
hydroxy-ClI-6-allc(en/yn)yl, 10 halo-Cl.6-alk(enlyn)yl,
halo-C1-6-alk(en/yn)yloxy, or NR'RY wherein R" and RY are
ifibependent Bligd ledtesltfretrimpiird ge mn @ ha-dk (eliviirdyyp having from one to

%@Q&&ﬁ%ﬁ%@eﬂ&mweQﬁélﬁiﬁﬂglgﬁl%&nM’iwd to_methyl, ethyl, 1-propyl, 2-
C3_s-cycloall &%{I-Cl-é-alk en/yn)yl, or NR2RW-CI-6-aIk(en}§/n)yﬁ

i Rt VA TRIEBARETTY) Seldcted T rNgtbgen
Cl.6-alk(en/yn)yl, C3.8-

Similarly, C, alkenyl and C,. alkynyl, respectively, designate such groups having
from two to six carbon atoms, including one double bond and one triple bond
respectively, including but not limited to ethenyl, propenyl, butenyl, ethynyl, propynyl
and butynyl.

The terms Cy.¢-alk{en/ynyyloxy, Ci.s allk{en/yn)ylsulfanyl, hydroxy-Cis-alk(en/yn)yl,
halo-Cg-alk(en/yn)yl, cyano-Cig-alk{en/yn)yl, NR*R"-C,s-alk(en/yn)yl, Cis-
alk(en/yn)yloxy-Cre-alk(en/yn)yl and halo-C.¢-alk(en/yn)yloxy designate such
groups in which the C, g-alk(en/yn)yl are as defined above. Halo means halogen.
NR*RY-C; g-alk(en/yn)yl designate the group

RZ
AN
RW,N~~~C1_,Salk(era/yn)yl

The term Ca cycloalkyl designates a monocyclic or bicyclic carbocycle having three
to eight C-atoms, including but not limited to cyclopropyl, cyclopentyl, cyclohexyl,

eic.

The term Csg cycloalkenyl designates a monocyclic or bicyclic carbocycle having

three to eight C-atoms and including one double bond.
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cycloalk(en)yl, C3-5-cycloallc(en)yl-Cl-6-allc(en/yn)yl; or R' and RY
together with the 15 nitrogen to which they are attached form a
3-7-membered ring which optionally contains one further heteroatom;
g‘yﬁ\éi%%% t%%} at least one of R1, R_2, R3, R4, R5, R6, _R7, R8, and W is
HSEne rom hydrogen; also provided that when R3 is mettﬁﬁ?{ﬁgﬁog‘fmm“
least one of R', R2, R4, R5, 20 R6, RY, R8, R~ is different from hydrogen;
or a salt thereof. In one embodiment of the compound of formula I, R1 is
deletiedidm hyaragrkisalagén sbiss Yalys-dlerigiopik(en)yl and Cig-
Glr&algnivelvlaxindal Atk (en/yn)ylsulfanyl, halo-Cl.6-alk(en/yn)yl, or
NR'RY wherein R" and RY are independently selected from 25 hydrogen,
CL6-alk(en/yn)yl, cyano-Cl.6-alk(en/yn)yl, C3.8-cycloallc(en)yl, C3.8-
Clntdatik( &Ry hitaticten yt)yhably NRZR:GE, Guadl feth Atk radereisudl as N,
dk'are | I n, Cl-6- VL o
g e o e e A .
tREghe BIRIEHY RIS RIRKAENE- bifeiénroly( thermehéisthdrdsetidinyl,
selogted framhydiggem Giarik@riyr yhraananslo@0wale (e BlMWeiected
C3-8-cycloalk(en)yl, or C3.8-cycloallc(en)yl-C_6-allc(en/yn)yl; or BY and
ﬁ‘?%aeﬁﬁéﬁ%?{yw&w&’&é% WHIER Ry oa e GRABRE Forgr (e yn)yloxy-
3= -matebategiring which optionally contains one further heteroatom. In a
further embodiment of the compound of formula | RI is selected from
hydrogen, halogen, cyano, Cl.6 WO 2004/087156 PCT/DK2004/000244 7
dheceripippLoichednygaéryn)yloxy, C1.6-alk(en/yn)ylsulfanyl,
halo-C16-alk(en/yn)yl. In a further embodiment Rl is NRXRY wherein Rx

and RY are indep_endenglgggselected from @(dro en, Cl-6-allc(en/yn)yl,

Cyé% STESCRL W@ﬁ% )g;il’ _ §pq C@é%ﬁ%@ﬂj fa@ég—apenyl)—pipendine derivatives

eykidaledeapyietin eallaienyipitosuchias hydregesseyanamettyinent of for
CI-6-alf<(%§)Iyn)Sylhln a further embodiment R1 is NR"RY wherein R" is

NR R-Cl'e-allc en?i}n)a)}ﬁ(% erein R* and R' are independently selected
from hydrogen, Cl-6-allc(en/yn)yl, C3.8- cycloalk(en)yl, or

QR IRislop e Rt Sallken s and Rhissislectprioma iydiagetheral

Cl-6-allc(en/yn)yl, cyano-Ci-6-alk(en/yn)yl, C3-s-cycloallc(en)yl, or C3.$-
CBuk en)yl-Cl-6-alk(en/yn)yl. In a further embodiment R' is NRXRY

wherein RI 10 and. RI tegether with the nitrogen to which they are

attached form a Ség-me berﬁd

HN R’

wherein

R R% R RY R® are independently selected from hydrogen, halogen, cyano, Ci¢-
alk(en/yn)yl, C\_s-alk(en/yn)yloxy, Cigalk{en/yn)ylsulfanyl, hydroxy, hydroxy-C;.¢-
alk{en/yn)yl, halo-Cis-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yloxy, or NR*RY wherein R*



10

15

20

25

30

ring which optionally contains one farther heteroatom, such as
I-morpholinyl, 1- piperidnryl, 1-azepinyl, 1-piperazinyl, 1-homopiperazinyl,
1-imidazolyl, I- pyrrolidinyl, 1-azetidinyl, 1-pyrrolyl or pyrazolyl, optionally
substituted with one or more selected from a Ci-6-alk(en/y eli)‘/r"/ ydroxy
RSP ER B alk(en/yn)yl, C1.6 15 alk(en/yn)yloxy-Cl-6-allc(eiyB§poagoozes
one or two selected from hydroxy, hyéroxy-ClI- 6-alkyl,
CI-6-a||cy|oxy-C1.6-aIIcyI, Cl.6-allcyl, in particular one or two selected from

aydr&Xy aradtiisryndvathy sdieetey| SPppibatiye i ete e’ froi-hgrtrae -
haleasm) 8@,\/@99%&&@@{ b9,6 %ge(meﬁysdﬁ‘c@é<m&wyl or NR?R”-C;.

halo-C1. aIIcyI x and Rl are independently selected

ot Fy/PaYerivie Wﬁﬁﬂé%narﬁéﬂ%ﬂpqq%%kwlzew&?@}nhﬁ@qgm 16°

ﬁﬂi&i@ﬂ)ﬁnmﬂy@r@@ﬁmeﬁmﬂ:I@e@ytaﬂﬁeﬁyi&wa%ﬁm@hﬁﬂaﬂﬁ(mm&yw
gin Rl.and R ; fogan ieRe dﬂ]x 53}8% d from Aydrogen, or G1.6;

a?fyﬁl rr%rphoﬁlnym e&perlgbl zeplny plperazmy% e rmg

whiomapipesty ientainsimiel Azt elpyaetsiidiny |, 1-azetidinyl, 1-pyrrolyl or
pyrazolyl, optionally substituted with one or two selected from hydroxy,

draxy-C1.6-allcyl, CI-6- aIkonxy Cl-6-alkyl, 25 C1.6-alkyl, in particular
R VR e i, WlawRA, G iRy

ithfL%fmt@ewsthﬁww Iumegtk@emyﬁnﬂﬁﬂmﬂ mbifa@kpemprfﬁowsltzyﬂr@eem)yl

npther e suc a fur v

il 10%odl ? “%'r%’ glodé ]Iﬁxe’ro or chloro ﬁ%’ h %"?&nt% I e

@mmmﬂy ofltiveed @mpdmdcbemo ﬁnsrkdlqceR/an’h sieoted fropkigdyoén -
ﬁ&ﬁk&){ Q;?Jiﬁ(ﬁia( ML Cla “)%'%{FR Cygalienmyyh

aI c enﬁﬁ%jsuﬁfa halo-C1.6- aIIc-((geln/y%yl Typically, R

eﬂ?&ﬂf@@ﬁ seifatd, ‘eare Lakgece %-@WS‘%W‘)YI Css-
Gﬂ&oalkmﬁ%ﬁauylg-bﬁim@ét@@lk&l TadenheyyllustratendtROwb Eer with the
2004/087156 PCT DK2004{001(1) 44% 8 I|m|§| he |nv ntlon ar}]%f O all
mtrbggnmen’fvoﬂ‘c %yh%rogen Eianot’ﬁrelzr em men frﬁlﬁ iS 51ny
saotrias onetfuotoyr befarthermembodiment of R2 is halogen, such as fluoro,
or chloro; a further embodiment of R2 is Cl-6-allcyl, such as methyl. 5In a
further embodiment of the compound of farmula |, R3 is selected from

wyerslaiha afdgen, By c R 1 Rakdenyniyl; BrRal ﬂé;&y@ﬂ&f@ew from
Glewlkie W@}w&iﬁaﬂyﬂm RetlenGU6rafléany/ymivh TyRigalyeR3 I8 srfewEdR?,

fﬁBm{h’y&{ dh & (gl%?ro%/%?&ogen or a galt thereof,

In one embodiment of the compound of formula I, R' is selected from hydrogen,
halogen, cyano, Cyg-alk(en/yn)yl, Ci.¢-alk(en/yn)yloxy, Cis-alk(en/yn)ylsulfanyl,
halo-C;_s-alk(en/yn)yl, or NR*RY wherein R* and R are independently selected from
hydrogen, Cisalk(en/yn)yl, cyano-Cygalk(en/yn)yl, Csg-cycloalk(en)yl, Cs.s-
cycloalk(en)yl-Cy.s-alk{en/yn)yl, or NR”R"-C,s-alk(en/yn)yl, wherein R* and R" are
independently selected from hydrogen, Cyg-alk(en/yn)yl, Css-cycloalk(en)yl, or Csg-
cycloalk(en)yl-C).s-alk{en/yn)yl, provided that if one of R* and R is NR*R"-Cy¢-
alk{en/yn)yl then the other is selected from hydrogen, C,.¢-alk{en/yn)yl, cyano-C;¢-
alk(enfyn)yl, Csg-cycloalk(en)yl, or Csg-cycloalk(en)yl-Ci.g-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, Cig-
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alkyl, Cl_6-alkyloxy, C1_6-allcylsulfanyl, halo-Cl-6-alkyl. To further

illustrate without limiting the invention an embodiment of R3 is hydrogen;
another embodiment of R3 is 10 Cl.6-allcyl, such as methyl; a further
embodiment of R3 is Ct_6-allcoxy, such as methoxy; a further
SHFBEHHEM f R3 is halogen, such as bromo, chloro, or fludtETRHfE0244
embodiment of R3 is halo-C16-alkyl, Such as CF3; a further embodiment

of R3 is hydroxy-Ci_6-alkyl, such as hydroxy-methyl; a further

edibadimmeht 61 R3ULMNRRRYWharemtkBy i wsridgen, drdbBY.isilk(en/yn)yl

G- §-alievd: suah a5,me Y lemigg A fHLber rE L GMPOAIMERL L RIS sclected

C2_6-alkenyl, such as ethenyl. In a further embodiment of the compound
oF IBHHIEOB R (9 s Al I b kRO, &yparrycloalk(en)yl, Cae-
%&@@ﬂﬁé@iﬂm}h-ﬁk%%@ﬁgfs ﬁ(&ﬁ%ﬁ%ﬁé&%ﬁ?ﬁﬂﬂﬁm'dfé&%ﬁq(elnfyn)yl. In
ajo- -alk(en/yn)yl; Typigally, R4 is sele 10 rogen, halogen, _,
Rin ST i RO e N e R
fartheRillustatemvitrodentipnitietpttd infremtionydrogmbolimett of Rdyis  Cs.s-
MEQ&E%%NB?V@&QQQQEQ&%%E& 1SafeBRAAX YR G B8 OGN B

farther embodiment of R4 is halogen, such as fltioro, or chloro; a further
SHEERMe ft of AT Y6 3RO LeiehrHd sHEthyl, 2Sncyerikeryl, or Cag-
ﬁﬂi&@ﬂi{(@iﬁloﬁ%%m@éﬁlﬁﬁl %ﬂ;jlﬁfeflqﬁﬁﬁtldééa h;r%%dﬁr&%kelaﬂe@ frarRYyaiRean R*
1a n, cyano, -allc(en/yn)yl, Cl_6-allc(en/yn)yloxy.

P T, e PR e i 5, 5 R s e
aneg R%iate ontdepghdentlyiselestetiftombétpdragen, G alK(endypylinyl, 1-
B L B S R s dazoly

cycloallc(en)yl-Cl.6-allé(enlyn)yl, orNR'Rv-Cl allg?giﬁllg}h)yl_l,-\i/ﬁere.ln I%z -
N Ridiard dcrrstiemvhdeniyobd CEtBFeilhyRiieatl, ebsifiiteferiiinyie or

G- cygloalk (el P1CA8(csoaik (RG] -Brallantynvikpsovided ¢, -

R B B L By B

G383y daalkilenyyly-6h C8I54c ¢ qallkidn iyl -RdtGuddic (en/yn) ko sdétad drom
4 D 4 ] i i

"1\{5%1%_9?2, é?&ﬁ&%ﬁlﬁeﬁ%eﬂge?f?ﬁ ﬁ;%%%% RRY s%‘?&%ﬁ%ﬁ Ifﬂg%g%%gﬁf&m;

to’'which they are atta orm 7-membered rin

Ofn ondlirhHer-naleteare -tk tiierdnivdtimertliof iER R wherein

e R o LA SRR R
ik Gom, e alenpmiony. S EmsE e o,

alk(en/yn)yl wherein R* and R™ are independently selected from hydrogen, or Ci.s-
alkyl; 1-morpholinyl, 1-piperidinyl, 1-azepinyl, 1-piperaziny], 1-homopiperazinyl, 1~
imidazolyl, 1-pyrrolidinyl, 1-azetidinyl, 1-pyrrolyl or pyrazolyl, optionally substituted
with one or two selected from hydroxy, hydroxy-Ci.s-alkyl, Cig-alkyloxy-Ci.¢-alkyl,
Cy.¢-alkyl, in particular one or two selected from hydroxy, methoxy-methyl, methyl.
To further illustrate without Hmiting the invention an embodiment of R! is hydrogen;
another embodiment of R! is C.g-allcyl, such as methyl; a further embodiment of R'is

halogen, such as {luoro, or chloro,

In a further embodiment of the compound of formula I, R? is sclected from hydrogen,
halogen, cyano, Cig-alk{en/yn)yl, Cigalk{en/yn)yloxy, Cig¢-alk{en/yn)ylsulfanyl,
halo-Cy.s-alk{en/yn)yl. Typicalty, R? is selected from hydrogen, halogen, cyano, C;¢-
alkyl, Cig-alkyloxy, Ci¢-alkylsulfanyl, halo-C;.s-alkyl. To further illustrate without
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5 In a further embodiment R5 is NRXRY wherein R" and BY are
independently selected from hydrogen, C1_6-allc(en/yn)yl,
cyano-C1_6-allc(en/yn)yl, C3_5-cycloallc(en)yl, C3 $-
cIoaIk en)yl-Ct-6-allc(en/yn)yl, such as hydrogen, cyanomethyl,
%Wé@ /%n)yl In a further embodiment R5 is NRXRY wHETSRIE{P{Q00244
NRZR-C1_6-allc(en/yn)yl, wherein R¥ and R' are independently selected
from hydrogen, Cl.6-alk(en/yn)yl, C3.8 10 cycloalk(en)yl, or
Qi3 Biny thoati(@niyi- Gy Sritdemtyn)fiR aischRivoissesoteet frohvdhyembgtR’ is
% 6 {ﬁ / Q{M lasc})ﬁ%ﬂl&kﬁaaﬁk?&%wg ﬂ&ld&én% c&yﬁhqglk ﬁ’%éﬂ chg'gs%!uom

cyc oalk(en yl-Cl-6-allc(enfyn)yl. Ji a further embodiment RS is NR
VIR ERiFP BYIUE er RYORGEEE Pk Hie-nRlEdethed wHREM ey are attached

form a 3-7-membered ring which optionally contains one further

e b et ar L et o g
]llquBtFObemmgyrélmlyﬂk@wimﬂally Gubstk{segnkithxoneCok-idre/selestétinyl,
Q. @ |36 %@#ﬁ%z@ Oy s WXy £ B (G n?ﬁﬂo&ln(scyano Cis-

alk(en n)ylogz/ n/yn)yl, e.g. one or two seléected from hydroxy,

Y @Rl kEl Ry IC orakairiaryLatt-tey Rt e Tad e dHrsaate Mo eut

q&;ﬁw&gﬁe @ﬁ@%ﬁg@%ﬁ%ﬁ@;{%ﬁ%ﬂﬁwﬁy{f}%@% Mleﬁy@mﬁm RRi5is
ect rom.nyaro alo a

peves it R TR i R i o R

incheimenyderfiiytisel ectedifnom by droydnl@t6-alkylacyamomebhyio NRMRY; a

\&Eﬁlﬁgl%ﬁ) éﬁ’n? ?8 g(?l'{\%l erelnzglg Qﬂcgla? @ﬂ%}/h M@!ﬂ%ommeﬂt of R

“and Rw aré mdependent%e selected

fFéﬁYﬁ%ﬁb@eﬁraBWé)Fl@’%S&W%ﬁW@?ﬂ%Prrfyﬁfl@fp%&‘i’éiﬁ}ﬁml@ﬁ AR R
Lw@u%@ﬁ@wyhslns}amgaipﬁﬁazmylml anidagelybuknpyEr aliginylarknazetidinher
1 pyrrolyl or I)@(I optio aIIy subs ituted with one or two selected

FRORMVRAR BT EUPAEE BB hoxy-C1-6-alkyl, Cy6-alkyl, in

partlcular one or two selected from hydroxy, methoxy-methyl, methyl. To

f?l&&?é%%l%? %glj)e rﬁ%ﬁy BP %fét é}r%rlgh%ﬂ V%Hﬁ‘uﬁﬁl qggéﬁ@&@é ?;o%ﬁl%mgen

another em t of R5 i1s Cl-6-allcyl, such as methyl;

fha@ﬁé@bnm@nmé]m@fllﬁé@%nh'&o@ema&ﬁ@ww}éﬁmoC@pﬂ%ﬁéfwvﬂsulfanyl
219.1%@862&4{2%8%44 HGR0400024 411040 Rofurtharam adivsent Qe C, 4

compound of formula I, R6 is selected fro
CH; alkyloxy, Ci. G»alkylsui? vl, halo- 16~ alﬁy?g%o further iHustrate without

' iimi‘ung the invention an embodiment of R* is hydrogen; another embodiment of R*is

C¢-alkoxy, such as methoxy; a further embodiment of R* is halo gen, such as fluoro,

or chloro; a further embodiment of R* is C.g-alkeyl, such as methyl.

In a further embodiment of the compound of formula I, R’ is selected from hydrogen,
halogen, cyano, Cigalk(en/yn)yl, C,.¢-alk{en/ymyyloxy, Ci.g-alk(en/yn)ylsulfanyl,
halo-Cy.s-alk(en/ym)yl, or NR*RY wherein R* and R” are independently selected from
hydrogen, Cig-alk(en/yn)yl, cyano-Cigalk{en/yn)yl, Css-cycloalk(en)yl, Css-
cycloalk(en)yl-C; s-alk{en/yn)yl, or NR*R"-C;.¢-alk(en/yn)yl, wherein R* and R” are
independently selected from hydrogen, Cy.¢-alk(en/yn)yl, Ciz-cycloalk{en)yl, or Cig-
cycloalk(en)vl-Crg-alk(en/yn)yl, provided that if one of R and R” is NR*R"-C4-
alk(en/yn)yl then the other is selected from hydrogen, Ci.s-alk(en/yn)yl, cyano-C,.4-
alk(en/yn)yl, Cig-cycloalk(en)yl, or Css-cycloalk{en)yl-Cy.¢-alk(en/yn)yl; or R* and
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halogen, CI-6-alk(en/yn)yl, halo-C1.6-alk(en/yn)yl. Typically, R6 is

selected from hydrogen, halogen, Cl.6-alkyl, halo-Cl-6-allcyl. To further
illustrate without limiting the invention an embodiment of R6 is hydrogen;
another embodiment of R6 is 5 halogen, such as fluoro. In a further
BRBEHIHEHof the compound of formula I, R is selected frofffCHRFSHEH00244
halogen, CI-6-allc(en/yn)yl, halo-Ct_6%l11c(en/yn)yl. Typically, R7 is
selected from hydrogen, halogen, Cl.6-alkyl., halo-CI-6-allcyl. To further
il%tmmmmtt&mninggbﬁ thew'nmmﬂqnaam embedimnent.08 Ruigembered ring

h&ﬂf&% %ﬁﬁl %ﬁn %8 %I%f‘?ﬁo geﬂil Iﬂf{l 3 ﬂm rgd nent of the

further e ment oft e compou rmula is sefet rom

hSRIFeg R Hélé@@ﬂﬂd eRalkigernyeryl r@mcﬂiyeram(enymmnorcmmvcl .
V\dﬁﬁ'@%ﬂ?}ﬁyla@q Béﬂ@éﬁ/y%%deﬁﬁp@pgiﬁﬁt&%é@lﬁ%ﬁﬁafﬁ?m iyl r@gg@lk(enj ya)yl.

n) i-6-alk(en/ loallc(en vl
R AT AR R Ry Syt R
Fim:diﬁﬁvc@@ intlepah@erntyde t@mmddr@#ﬂk@dmgﬂn,cglgﬁmb@lﬁwﬂmca &

S ST e L RS
sefaeie srabadipgrsGons BRES o htkearRnyiRcRirore 1lséaﬂw(ﬁmynhyt ein R*

@uﬁcy@foa&@em&p@ﬁ&éﬁrﬁ%@@&%@%@ @d@&s@ﬁ% zla@&%ﬁw RY, o
%C ether with the nltrogen to which they are attache

IR Pind i %ﬂh@ﬁwy%rﬁﬂfmmmum%r%et@rﬁwmrﬁrgm
flisthregeemBaghiicat/ohthe @@mpamehm(éﬂffﬁm |CB¥decselectaf framn C;q-

ken/ I ha 6-alk(en/ymyl.,In N
éﬁ%%%@é@dlme%ql% |s6) ﬁR e|n ar?d zaLIrQeﬁ/R W%erem R
inae Rerideriigrsuide fie wmnymog@nh Ge6akidnghedylonyand-Clogmbered

R | oftis s QANKER YinC 3uirey lRRlk(R Y -Gl B RIK (SR Mny1, 1-

such as hydrogen, cyanomethyl, C1-6-alk(en/yn)yl. In a further
sBdiint, RERBRERY-RIKSIEWBY sTRppReezs o dniifol  1-

\gi&mi?lﬁ’%m’:h&]ﬁ??md%@m’dﬂrﬁ%ﬁﬁl@(ﬁéﬂg%ﬁ@iﬂ?ﬂylmﬁmmdlvggl one or
B T e R BRI e

W&W@@@i&mwﬁp}w@)s@xel@aﬂc(xefm\)cylsaﬁwed from hydroxy, hydroxy-Ci.

(%%B%(Fy@ 0 '&éﬁﬁ'ﬂl&tﬁn@}k(@ VYA, IR, Mﬁnﬁﬁr %rﬂg)gg'%ngeﬁéet§ from
WRY Whereln Y and RI together wit the pMogen to which they are

AWEEREd ForeR3Ehd b hwgisatireiopst doriming e iRgen;

cyano; Cyg-alkyl; Cig-alkyloxy; Cie-alkylsulfanyl; halo-Cig-alkyl; NR*RY wherein

R* and RY are independently selected from hydrogen, C,.¢-alkyl, cyanomethyl; NR*RY
wherein R” is selected from hydrogen, or Cigalkyl, and R* is NR*R"-Cj¢-
allk{en/yn)yl wherein R* and R" are independently selected from hydrogen, or Ci.4-
alkyl; 1-morpholinyl, 1-piperidinyl, 1-azepinyl, 1-piperazinyl, 1-homopiperazinyl, 1~
imidazolyl, 1-pyrrolidinyl, 1-azetidinyl, I-pyrrolyl or pyrazolyl, optionally substituted
with one or two selected from hydroxy, hydroxy-C_g-alkyl, Cy¢-alkyloxy-Cis-alkyl,
Cy¢-2lkyl, in particular one or two selected from hydroxy, methoxy-methyl, methyl.
To further illustrate without limiting the invention an embodiment of R® is hydrogen;
another embodiment of R? is Cyg-alkyl, such as methyl; a further embodiment of R® is

halogen, such as chloro, or fluore.
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WO 2004/087156 PCT/DK2004/000244 11 heteroatom, such as
I-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 Cl.6-allc(en/yn)yl, hydroxy,
RRIFSELETSB-alk(en/yn)yl, Cl.6-alk(en/yn)yloxy-Cl.6-alk(en/ P EIOvaz44
or two 5 selected from hydroxy, hydroxy-Cl.6-allcyl,
Cl.6-allcyloxy-Cl.6-alkyl, Cl_6-allcyl, in particular one or two selected from
hydrﬂx;hemmﬂboﬁynmﬁtds@dhmthybu]iﬁpﬁﬁim%l iR%'&leelk&:dhﬂ(ﬁﬂim hydrogen

haI en cyan I alk
e R, Tls e e AN S U
ﬁmﬁaﬁy@réﬁg@ﬁel@%aﬁ%&vﬂci}amﬁwm@ﬂm@ﬁmmewm ithelectiogiting
fimu 3R hyarogeen @b &lralior einek Bds, NR.T Brdaleb-alkienivl of r° is

wherein RY and Rv are independently selected from hydrogen, or
E182aNcyHoh A BISHdIinyI, 1-piperidinyl, 1- azepinyl, 1-piperazinyl,
1- homoplperazmyl 1- |m|dazonI 1- pyrrolldlnyl 1- azetldlnyl 1-pyrrolyl or

E &I’O 1%4%}' %?_L%Ut%%)?\;g@lcp Ol't é’-LB alfstgglggg)e@ Q’g drox X‘[’o en,

[, 1N partlc ar

dmm@msc‘ser@&«z@afmm heleoky; sm@ﬂq@xwmetﬁyplmamyk Té f@ﬁh@pd "fom
ﬂy&%g&% witheuh liitingidheninyantionign embedientofiS siydrogsting

another embodiment of Rs is hal pgen, such as fluoro, or bromo; a further
AR GPrREEROESINEI, Rsul*?h Wﬂ%@ﬂm‘nﬁ%fhé?%ﬂ%ﬁﬁﬁn%t%f is
RB4gn) sberbedonyo such as methoxy; a further embodiment of R$ is
halo-C1.6-alkyl, such as CF3. 20 In a further embodiment of the

compound of formula I, R~ is selected from hydrogen, halogen,

1.6 StibgaiyhiylintralooChe ey forypiaaliyR Residesttd deth frofmosen,
yagen:, Qaiﬁﬁéﬂyﬁ&ﬁﬁd@ébhéh@k@&f@}w&rwhﬁwaﬁﬂﬁ*%mtwLﬂre

I|m|t|ng the invention an embodiment is hydrogen another

SHABRTRASEIY 87 retofs From AR, SienP B SR B TR fy - R SBARE -
@fcfﬂ!mﬂ@ehms @E !se@ﬁﬂ@élﬁ(a%my@lmcmﬁh@)@newl Nmsnﬁéelﬂm@dyn)yl
R AT I IO S g

wj'ntdalk(en)yi or Cag- cycloa]k(en)yl Ci.¢-alk(en/yn)yl, promded that if one of R* and
RY is NR*R"-Ci.s-alk(en/yn)yl then the other is selected from hydrogen, Cie-
alk(en/yn)yl, cyano-Ci g-alk(en/yn)yl, Cig-cycloalk(en)yl, or Css-cycloalk{en)yl-Cy ¢
alk(en/yn)vl; 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, C;.
g-alk{en/yn)yl, halo-Cy.c-all(en/yn)yl. In a further embodiment, R® is NR*RY wherein
R* and RY are independently selected from hydrogen, Cr.s-alk(en/yn)yl, cyano-Cyg-
alk(en/yn)yl, Csg-cycloalki{en)yl, Csjg-cycloalk(en)yl-Cis-alk{en/yn)yl, such as
hydrogen, cyanomethyl, Cie-alk{en/yn)yl. In a further embodiment, R® is NR*RY
wherein R* is NR*R”-Cy.s-alk(en/yn)yl, wherein R* and R" are independently selected
from hydrogen, Cis-alk(en/yn)yl, Css-cycloalk(en)yl, or Cig-cycloalk(en)yl-Cis-
alk(en/yn)yl, and R” is selected from hydrogen, Cis-alk{en/yn)yl, cyano-Ci.¢
alk(en/yn)yl, Cs.g-cycloalk(en)yl, or Cs.g-cycloalk(en)yl-Cig-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 formn a 3-7-membered ring which optionally contains one further
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30 is/are different from hydrogen, and the remaining substituents are
hydrogen. Thus, in a further embodiment | substituent selected from any
one of RI-R~, which is different from hydrogen, is present in either of the
two phenyl rings, such as | substituent selected from RI-R5, or the
ﬁﬂﬁ%’%ﬁg selected from R6-R?. In a further WO 2004/08%4 §BK2004/000244
PCT/DK2004/000244 12 embodimeht, 2 substituents selected from R'-W,
which are different from hydrogen, are present in either of the two phenyl
hagsoaioeh aych sbstitnembstadted pipenidyR 5! anebing.otheirsedeisrdd 1-

oo BN A5R0th SHRstitents. éﬁlﬁﬁlﬁqf&m&ﬁ% Sy RArhehyrazotyl,

embodiment, 3 substituents selected from R'-R9, which are different from

SHAHEeOIH SR SET PPBIRPUFEHIR HERy fngelseyagTs bydroxy,
sybsiityents deleatadyirom Baili{ﬁn@ﬁ}jrme_ﬂarpiﬁ&umtﬂyﬁm iSeS@Ieﬁiedoirmme

R bodi

B Y e R o s e b A
typicallenwwe dintentsciad cduiline difersafaetie Fimethyh aftielypically, R
embodimantaf thercampaungd b fosmuahonecsubsituent IS RIBHBRY: ¢, -

which is R2 as defined above, except hydrqgen. In, a further embodiment

S Hemb dr orrafi AT he drdtitferiod Breagsﬁmﬂmgfk@%&gcwd
definetydboxe, @gg@pkilyduspgmdm;a fu@ﬁt”embad&mm’t abthelected from

ound of or [, t tbe
H}B A RS and R Z’reg é\ag% bé!(%{tljfﬁnvé6 c}én ﬂw rec?alélr%@in dl?urther
elrfdbiemhﬁneﬂr ofitseed dropcunecetfopmula-kikwb 1swogthabntd drpipredent. 1-
Q%é@rgaﬁ%ais\ge%@uwmrﬁmn%ﬁmlﬁﬁ agr%ae&sfmeﬂ ME: m?i(CleEﬁendmyl

ogen. In a further embodiment of the compound of formula I, two

b@ﬁﬂ&@rﬂgw«r@%&@ﬁﬂ%ﬁ% ﬁESEWdeﬁa’?”%ﬁé‘Pe‘?ﬁ 9 SEFiRY Tpm dydroxy,
detined-ahQuakyexcaRtdmydoagan. eLmﬁYlethleﬁr ﬂﬁ@boﬁtﬁkﬁiﬁ@ﬂ&ieonc or two

co d of formula I, o 20 S| tltu t bei

{2(%%1 PI'ZS‘ an Jlflqi( re as%%ﬁﬁ%é above efgggﬁﬁ rdl%ugsgﬁ e:Iq’vl:ﬁ}\{‘) hlér?1 ﬁ
émbiodtimiéon attresboipeundtoRfotmblaigwe sulistituemedinepredeRf is
%%i@geﬁ cRRdRR MreRRe; AR AR AR Gra el Above:, ? tsuch as

en. In a further embod|m§nt of the compound of formula I, three

éﬁﬁg ?u@ﬁﬂélﬁeeﬁf%%‘@ﬁ%blﬁﬁlﬁ RS andREONheTEH B, IR@W Rig fypther
ameelines 25 rRbaveiexcepiydgens Feach embodiment, as

mentioned above the remaining

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

halogen, such as fluoro.

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 1,
2, 3, or 4 substituenis 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 | 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 ROR?. In a further
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substituents are hydrogen. In a further embodiment of the compound of
formula I, said compound is selected from 30
4 [2 (4-Chloro-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine

-(4- Methoxy phenylsulfanyl)-phenyl]-piperidine
XV ABiethyl-phenylsulfanyl)-5-trifluoromethyl-phenyl]- BpERFE# 000244

4-[2-(4-Chloro-phenylsulfanyl)-4-fluorezphenyl]-piperidine WO
2004/087156 PCT/DK2004/000244 13

Aefabodiiveth xyepsiangisusaenthdfinoRd-RBhenilpipe ridifeeerd -fRrtd hydrogen,

l y r d 1 SCieCie -
A A Yy o

480> qad Wéﬁin ranppUsSHYSHYrpRersARisivetifime B'-R’. In
%[Mﬂiﬁ?ﬁﬁﬁ@@;ﬂmﬁﬂy :§ﬁ%}@%ﬁﬁf@l€&%ﬂ EBQP]I@]—RRJQ&F}QHE%W different from
-14- oro met Yy en ulran eriaine
a0 ST b DNE SIACTAH) RO ~ebstcnts sceced
ﬁ[@(xm;mmmqommaﬁmw)}qommpmw.@ﬁw In each embodiment, as

|
411%11%%%% I%Lg réﬁ%ﬁﬁgﬁﬁgﬁ%{h%%gﬁﬂg%%%ﬁgﬁg H Q&y‘ﬂén&lé) further without

Aippinavhs FRIERIe AYRT A SoROGHBEpIRERy NuslineA dimeaticr.
4-[2-(4-Chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine

h{s(@*aaéfﬁé%ﬁﬂ e 1S PBR P GHUN et s pres

4w[m<ﬂd W &hyis phefimgs uifany)) edfpoiydheayiipipefidibe cmbodiment of the

% %ﬁuggl%folf Y Ifu ?@5 gtzw H‘}’J En EXt{ v{‘?rl]l@ %ﬂd”}? as defined above,
yl-phe

4-Met nylsu anyl)- -tr| uoro eny -piperidine

IRP2, Mm@myhpmﬁ%wm@m@ﬁr@fw@wpmen@mé formula 1, two

45&83(&@%@5@6%%95@'@@1%3@%%%]I@%ﬂ%ea?eoas defined above,
4-[2-(2- gﬁﬁ?m -4-fluoro- henylsulfanyl) -5- fluoro -phenyl]-piperidine 4-

[Exffﬂ\/l P&eﬁhé%)ﬁs |)‘3§§1 Iﬁh )T,ﬁ_ppﬁéi}mﬁm%i of formula I, two

substituents are present being R® and R®, wherein R® and R® are as defined above,
except hydrogen. In a further embodiment of the compound of formula I, two
substituents are present being R® and R’, wherein R® and R” are as defined above,
except hydrogen. In a further embodiment of the compound of formula I, two
substituents are present being R} and R?, wherein R! and R? are as defined above,
except hydrogen. In a further embodiment of the compound of formula I, two
substituents are present being R? and R’, wherein R? and R® are as defined above,
except hydrogen. In a further embodiment of the compound of formula I, three
substituents are present being RY, R® and R®, wherein R, 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-(4-Chloro-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine
4-[2~(4-Methoxy-phenylsulfanyt)-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-4-fluoro-phenyl}-piperidine
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4-[2-(3-Methoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2-Chloro-4-metliyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2-Chloro-4-methoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine 25
4-[2-(4-Chloro-2-fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine

R XHORE6-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-pip el 2004/000244

4-[2-(2-Chloro-phenylsulfanyl)-5-fluorg-phenyl]-piperidine
4-[2-(2,4-Dichloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
442 Adpiflmorohsheyl Sulfinrdd kb flupkesphienydsgiperidine 30

44[?%henyls E?Déh?i@ﬁ X&&?‘fﬁ Qh% fb‘ﬁ%ﬁgﬂfhe%&xge"e“d'”e

fanyl)-5-fluo |-piper
44[@(@»é@%@hﬂ%@@lbﬁ&”ﬁ%&mby%zfm@wélmﬁgﬁ]ns|pendn|e

42 (GrEhigorhemyispianydipa i 9119&39134}5%@1&&5@1}%@
2£ﬁ20/os %‘% 6 PCTIDK2004/000244 14 4- [2

SRS O o PRE: Wfb% giRgridine
M[&(&Hhﬂmr&ﬂm@@thbﬁepﬂ&uﬁﬁmyﬁqﬁ@ﬁ}ﬂmmépﬁenyI] piperidine
44@2%('}4%%'%9 K 9{&‘3 % jrgf yﬁQE&B@e”V'l piperidine

Methyl- phenyl ulfanyl) -5- f piperidine 5
44[22(@,#@&1@%@#9@@@@%%&8 Bﬁ’@ﬁﬁl}lﬁlperldlne

A4 [ (G-Tifseremethvdp liamyih ey liperidine
4- [ -(2-Chloro-4-fluoro-phenylsulfanyl)-phenyl]-piperidine
i e

AT RERATI RS BRenyl]-piperidine
ME&{@LM@«W@WW&JM@M@W@*{Q

G Y R SR Rl
44[Q2(@=Mﬂ@3ﬁ¥)&m@ﬂi®%ﬁdpﬂéﬁyf§lﬂfampﬁﬂslh@myﬂpﬁenyl] -piperidine

A2 (-G Rhenylsyliaom- Abeml-piperidine
4[gz(§rFlu§f§f§yrgli§}[%rphe ﬁmgg% gﬁrﬁgg?ilﬁlh henyIJiJ piperidine 15

Vg i Rt ﬁi}%}l—b@] RIS RAGTY B-ARsHESheny]-piperidine
4A4[22(Gritioro-Zzenehyiphoisuifshyh byieiytipienyl]-piperidine

4-[2-(4-Methyl-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsuifanyl)-5-fluoro-phenyl-piperidine
4-12-(4-Fluoro-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-5-fluoro-phenylj-piperidine
4-[2-(4-Methyl-4-phenylsulfanyl}-5-fluoro-phenyli-piperidine
4-[2-(3-Methoxy-phenylsulfany!)-5-fluoro-phenyl]-piperidine
4-[2-(2-Chloro-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-]2-(2-Chloro-4-methoxy-phenylsulfanyl}-5-fluoro-phenyl}-piperidine
4-[2-(4-Chloro-2-fluoro-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-12-(2-Fluoro-4-methyl-phenylsulfanyD)-5-fluoro-phenyl]-piperidine
4.[2-(2-Chloro-phenylsulfanyl)-3-fluore-phenyl}-piperidine
4.[2-(2,4-Dichloro-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-12-(2 A-Difluoro-phenylsulfanyl}-5-fluoro-phenyl}-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-3-fluoro-phenyl}-piperidine
4-[2-(Phenylsulfanyl}-5-fluoro-phenyl}-piperidine
4-[2-(4-Bromo-2-fluoro-phenylsulfanyl)-5-fluoro-phenyi]-piperidine
4-[2~(3-Chloro-phenylsulfanyl)-5-fluoro-phenyl}-piperidine



4-[2-(3-Fluoro-4-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidnne
4-[2-(5-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperiduie 20
4-[2-(3-Methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine
A[2204@HIBY0-2-fluoro-phenylsulfanyl)-5-methyl-phenyl]-pip @GAiBE2004/060244
4-[2-(3-Chloro-2-fluoro-phenylsulfanyhs5-methyl-phenyl]-piperidine
4-[2-(2,4-Difluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine
44L22(&MmmyL;ma@ﬂytﬂﬂahf@nyi)ﬁxm&&hwpb@ayﬂnﬁaoeridine 25

h I If dine.
T PSR B TR A BREFYIEpipericine
44522(@W&m@ﬂ%@h&nﬂsﬂﬁwyﬂ)ﬁ%m@hﬂmﬁh@qﬂ}qﬁiﬁeridine
44%7@,:w&m%&maﬁm@%&%ﬁ&m% dgiperidine
Methyl-phenylsulfanyl)-6-fl h d 30
GO A BoROBHS e%ﬁgpﬁéldlﬂi S
M[@(@Mﬂm@wﬂﬁm@ﬁwﬂ@muﬁ@jﬁ@ﬁ&w@fluoro phenyl]-piperidine

gz(gz EU(SJFS eﬁ%élfu'f %ﬁ@%&o%@gﬁgﬁlgﬁ)endme WO

2@@%35@%@&20@%@%@@1%@1@1 -piperidine
44[?(?5@%&040 EEW R Bswlfgﬁl, )'%£W££% phenyl]-piperidine

3 Dlmeth -phénylsulfanyl)-6-fluoro-phenyl]-piperidine
44[?(@ﬁr@é¥@tbvleﬁiH@w%mhﬁﬁyi} BLdEBEphenyl]-piperidine
%@(@@mf@tﬁﬁw@ﬂ%ﬂkﬁﬁlw}mm'F’e”d'”e 5

P e T
44E22<@24’€lhbm Samuehiibriyeplienifisuifenyl@siydroihpippiidiperidine
e e 10
44[Q2(a4ﬁlifmar%ﬁéwmﬁwmlprﬁﬁmw&wéﬂ%mme 4-[2-(3
-Ghore-2nflyerniphapyiseianryire-fueredanandlningrisingine
4-[2-(3-Fluoro-4-methyl-phenylsulfanyl)-5-methyl-phenyl}-piperidine
4-[2-(5-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyi]-piperidine
4-[2~(2-Chloro-4-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(3-Methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(4-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyl|-piperidine
4-[2-(3-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(2,4-Difluoro-phenylsulfanyl)-5-methyl-phenyl}-piperidine
4-[2-(4-Methyl-phenylsulfanyl)-5-methoxy-phenyl]-piperidine
4-[2-(4-Fluoro-phenyisulfanyl}-5-methoxy-phenylj-piperidine
4-[2-(2-Methyl-4-methoxy-phenylsulfanyl)-5-methoxy-phenyl}-piperidine
4-[2-(4-Fluoro-2-methyl-phenylsulfanyl}-5~methoxy-phenyl]-piperidine
4-[2-(3-Methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(2-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(3-Methyl-phenylsulfanyl)-6-tluoro-phenyl}-piperidine
4-[2-(4-Methoxy-2-methyl-phenylsulfanyl}-6-fluoro-phenyl]-piperidine
4-[2-(2-Methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(4-Fluoro-2-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
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4-[2-(4-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(3,4-Dimethyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine 15
4-[2-(2-Fluoro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
WO TR oro-phenylsulfanyl)-6-fluoro-phenyl]-piperidind (4/DK2004/000244
[2-(2-Fluoro-4-methoxy-phenylsulfanyB-6-fluoro-phenyl]-piperidine
4-[2-(2,4-Difluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine 4-
(2@ hissasmetiskphsherylSurdngifefuphespHenpiFgiperidine 20
4 [2-(8-MetheayRheayisul w@ﬁu@soﬂen nlpipardine

yl

4-Fluoro-phenylsulfan fluo plperldlne i
zﬁ@ 2%%&%% STBEPHERYRY vELp

W@-Mﬂﬂﬁwmmwawfaﬁsﬁthp@@whﬁwﬁtﬁmeridine

jé g% L'I(nggf Qne og%n% Isulfan fluoro henyl] piperidine 25
Uoror2-meth L?ﬁarlfy%- - Igéjro p enyI] piperidine

4-2-(&- ﬁ*hm@m@ﬂﬁ?lf@%hﬁﬁwmwyb%ﬂﬁmmphemyl] -piperidine

412-(3- M@MJB%%@JH%WPSWMWG%%}MILEHW I ridine
4-Chloro-2-methyl-phenylsulfa l}%ﬂ -fluoro- phen -piperidine
prca skt e o

4£=|[2-(Z»E{[Pcbhrydnﬁdm;a[ahﬂ&dlﬁa)ﬁﬂ%ﬂﬁtdakf@@}ienﬁ}]‘liﬂ@f@rﬁhenyl] piperidine

%gfﬁu% fm%m(%g/ g’ﬁl Bﬂ% ﬁ;?;ﬁlbl -5- flﬁgigo pﬁ? nl;llgﬁ%peridine
'HQ-@ Wm%ﬂw@mﬁm%@dlph@w@mﬂbmmwo
i@%aﬁ@%&mﬁﬁ%‘)o@%% i!)ﬁenyl}piﬁmﬂdme .
zi‘

4-Fluoro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine

4-51P00ah ﬂ’é@@ﬂ E e e AE piperidine
4;{2 -(3; @m@neﬂ@mmyl@mmsmmaﬂx&wq;@eﬁmﬂ piperidine

R e e
[Zs(ZrﬁﬁlmféM}fRﬁ!@wlpﬂény&iﬂfﬂnwy@mw}bpmdmpp|perldlne
4-2-(2-Fluoro-4-methoxy-phenylsulfanyl)-6-fluoro-phenyl}-piperidine
2-(2,4-Difluoro-phenylsulfanyl)-6-fluoro-phenyl}-piperidine
2-(2-Chloro-4-methoxy-phenylsulfanyl)-6-fluoro-phenyl}-piperidine
2-(4-Methoxy-phenylsulfanyl}-6-fluoro-phenylj-piperidine

4-
4
4-[
4-[2-(4-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(2,3-Dichloro-phenylsulfanyl)-5-fluoro-phenyl-piperidine
4-[2-(2-Methoxy-phenylsulfanyl}-5-fluoro-phenyt]-piperidine
4-[2-(4-Trifluoromethoxy-phenylsulfanyl)-5-fluoro-phenyi]-piperidine
4-[2-(4-Fluoro-2-methyl-phenylisulfanyl)-5-fluoro-phenylj-piperidine
4-12-(4-Trifluoromethyl-phenylsulfany?)-5-fluoro-phenyl}-piperidine
4-[2-(3-Methyl-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-[2-(4-Chloro-2-methyl-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-[2-(2,3-Dimethyl-phenylsulfanyl}-5-fluoro-phenyl}-piperidine
4-12-(2,3-Dihydro-benzo[1,4]dioxin-6-ylsulfanyl}-5-fiuoro-phenyl}-piperidine
4-[2-(4-Fluoro-3-methoxy-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-{2-(2-Methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-12-(2-Chloro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
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4-[2-(2,3-Dimethyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(3-Fluoro-2-methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(4-Methoxy-2-methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine 10
4-[2-(3-Fluoro-4-methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
WORHEF) BYo-2-methyl-phenylsulfanyl)-4-fluoro-phenyl]-pipitdifiiis 2004/000244
4-[2-(4-Hydroxymethyl-phenylsulfanytsphenyl]-piperidine
4-[2-(2-Fluoro-4-methyl-amine-phenylsulfanyl)-5-fluorophenyl]-piperidine
4-2-(2-Fluomephaipiph:shenyisddarny/)Ebaffilopapineing]-piperidine, 15 or a
Pharmacesicall agerpianle oAl hesrelERGR phihse compounds s

considered a specific embodiment and may be’subject to individual
ddnrie-‘Adorefidadyahsnesmiepledeivesntpoundsipedimsula | are
%[@@ﬁﬁ%@%@ﬁ&hﬁ@ﬁ&%’ﬁu@@@%ﬂ%&%ﬂ@@ﬁ | ﬁKgﬂﬁ%ha&e also
show affinity to the C receptor, typically Ki < 75 nM as
S R e sty Syt S ceBr Ag such
coityipuridsraré- tomsigérad ol befivihfnaspecisy U thedduention.

orli i, a.furt t sent invention.relates to a
e MR e from 1.6
ey -fSuerrasredthbrysuyHaisyan Gl arbyydhrafidnes alkyl (such
as B Maid:B 2 Rda BN Ry RA1858, Blu2pbyslinaai R stithiurther

aspect, the present invention relates to a compound of formula I or a salt
dhereorTwieratime i esten! ﬁa%ﬁéﬁ*&ﬁﬁ%ﬂlggw&lﬁ), and R3is
seledied lrom-hategshi{buchsaany ahdiR?o-aheniRi342:ddnall hydrogen.

I jll-further aspect, the, present invention relates to a compound of
f?ﬁ%%%iél}%{{lgx@té@e 38??%5%&‘%% is %%I%lgfer??rlgm halogen (such as

Gtj2dAd Rous Gatetidafrom BrmdiodenyiddchvatoPhearidRpeRBognd
RB2RY_precllvsligagnnnsaistll fusthenasnestithe, Rlesent invention

relates to a compound of formula | or a salt thereof, wherein R3 js .
SRR Rty ercealriicaetFhsirof Repsh ebfbets qarrAmdiogsAedeisd
assesifindnReBZicRd-RGandRMbjace taldiydiigealaima still further

aspect, the present invention WO 2004/087156 PCT/DK2004/000244 1.7
relates to a compound of formula | or a salt thereof, wherein R1 is
Setemaditom dbalsydhe( S Fnranadr 9isfeaadtell frorperaiogencuptake

Eehes HoRRORZRE 1@ o@lbounds have also shown good affinity to the SHTc
receptor, typically Ki < 75 nM as measured in the test described in the examples

section, and such compounds are considered to be further aspects of the invention.
Accordingly, in a further aspect the present invention relates to a compound of
formula I or a salt thereof, wherein R? is selected from Cig alkoxy (such as methoxy),
halogen (such as Cl), or halo-Ci¢ alkyl (such as CF3), and R!, R?, and R:-R? are all
hydrogen. In a still further aspect, the present invention relates to a compound of
formula T or a salt thereof, wherein R is selected from halogen (such as Cl or F), and
R® is selected from halogen (such as F), and R%, and R*-R’ are ail hydrogen. In a stil}
further aspect, the present invention relates to a compound of formula I or a salt
thereof, wherein R' is selected from halogen (such as Cl), and R’ is selected from
halogen (such as F), and R*-R% and R%:-R? are all hydrogen. In a still further aspect, the
present invention relates to a compound of formula I or a salt thereof, wherein R” is
selected from halogen (such as F), and R is selected from halogen (such as F), and

RIRZ RYR® and RER’ are all hydrogen. In a still further aspect, the present invention
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hydrogen. In a still further aspect, the present invention relates to a
compound of formula | or a salt thereof, wherein R2 is selected from
halogen (such as Cl or F), and 5 R is selected from halogen (such as F),
and R1 and R3-R5, are all hydrogen. In a still further aspect, the present
MOS8 tEiates to a compound of formula | or a salt theredfCWRERSH/RE244
is selected from C1-6 alkyl (such as methyl), C1.6 alkoxy (such as
methoxy), or halogen (such as Cl or F), and R is selected from halogen

(siabsas k) m@ﬁ[d)ﬁhd%z faneuR4r B8 aaaralh verogen:din R5HY thed fom

t, ti nd of formula |
TR R S s R o A,
drydrBsSis B‘el@@tdﬂ frohrehatpgentisuchsast FiyvantoR IgR2s R4 2 Ronpnokd of
I%J‘rﬁga‘?l@raa“sgﬂ%g&%@ M&e‘?ﬁ' H{fLiEtL‘&éc%éé’?hEntQ%ES%%ﬂHm’seﬂf'SPF) and

relates to a compound of formula I or a salt thereof, wherein

delarelsdieshiten balmesnysiduanBstthomd Porlﬁalegé# bsnesa. Gy still
amﬂrﬁ?a@s@ egteq feaumnt hﬁi@g%(wsiasaﬁ) 15 FolupbehR bi Remiddr R&randalt

R9 are all.h CAroge still further t, the t inyentio
Bt B o G TR 1 S UF b BT N Y (i o
seiﬁmlexd} fioheieges @ikl (sudhoadmeth), iCBatdoiyrishdhgas (such as F),

Methoxyk o halegen (sugh as b QrGl), AndsB,ds eg/lg%%gge& Qention

alkyl (Such as methyl), C1.6alkoxy (such as metho ogen (suc

aeitys shd RoRoURARPraRE Ry arelhinyebgdrren R sit eteetadHerm Cro
m@t(gh@e@se%memwnﬁre@ée@t&q aaampead QidoRH|a:hRA SEIRY,

thereof, wherein R1 is selecte from .6 alkyl (such as met yI ), R3is
|’e%ié§r nf“?:{ié‘ ‘i‘l‘é&ﬁe&fﬁ’& 7SRRI RS lates to
hatogposdich &s)lan drFazsaauthmfawﬁe&an# asesdtchytifoget; ln dkoxy

Sl ENELARRG oiﬁ%lerﬁﬁggﬁ dRuery f%g(?'ﬁbe‘é E%lg%t%%}?&%%?%ﬁzsﬁ‘c%'

I'or a salt ther f where IS select rom C1 suc

et RorRaRgan @uch R mye RBhydetsadd frofi Gribaneesy, tbasnesat

me@a%m)meféaa!pg %elﬁsaﬁﬂaa&f ForBQT 6 andRebeiseseiastad #romstidefa

uch a me hyl), or h en such as F), and R2, R4-R7, and R~
8“& hy/ BTS¢ % Wil tﬁgrﬁé‘gﬁ)é‘ét s %?fr@?é‘%&’ﬁ%@ﬁﬂ?&‘r?%&?aa‘é’ﬁ%sal?

Gﬂnﬁnpwfmi dﬁosnae]le:ledr@osal@ttaakgf {addredn Rdthig)s€legtaltdronisuch as

( ch 4 th 0 Y o]
cte T%gnga 5&{“‘??(18 h'as meqtﬁglgg g] &'z Sﬂl@%@%‘ﬁgﬁﬁ‘ ¢ & 1o a il
rﬂeth@x%p %ﬂtah&l@g@we{%uemeasqn BHED, tar RO sedeeicamrom hatbgesnlt

(B AL ARRR S /NdRBAHRE 816 AhAYHRg88 By BlikIKReEASAGRIm

the present invention relates to,a compound of 3 o4
Crg alkyl (such as methyl), and R’ 1s selected from halogen (such as F), and R”, R°-

R®, and R'-R? are all hydrogen. In a still further aspect, the present invention relates to
a compound of formula I or a salt thereof, wherein R! is selected from Cis alkyl (sueh
as methyl), or halogen (such as F), R” is selected from Cy alkoxy (such as methoxy),
or halogen (such as F, Br, or Cl), and R® is selected from Ci. alky! (such as methyl),
or halogen (such as F), and R: RARY and R? are all hydrogen. In a sfill further aspect,
the present invention relates to a compound of formmla I or a salt thereof, wherein R
is selected from Ci alkyl (such as methyl), or halogen (such as F or Cl), R® is
selected from Ci.g allkeyl (such as methyl), Cy.4 alkoxy {such as methoxy), or halogen
(such as F, or C1), and R” is selected from halogen (such as F), and R?, and R*RS, are
all hydrogen. In a still further aspect, the present invention relates to a compound of

formula I or a salt thereof, wherein R is selected from halogen (such as F), R is
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formula | or a salt thereof, wherein R’ is selected from halogen (such as

F), R2 is WO 2004/087156 PCT/DK20041000244 18 selected from
halogen (such as Cl), and R? is selected from halogen (such as F), and

R3, and R4-R8, are all hydrogen. In a still further aspect, the present
WOt tEates to a compound of formula | or a salt therefCHRERSIH/FRP244
is selected from CI -6 alkoxy (such agmethoxy), or halogen (such as F),

R3 is selected from halogen (such as F), or 5 Cj_6 alkyl (such as methyl),

aeRdRe Bseleated:freah a&ocggna(mh i8sdctend:Bn and R8s aterflhnd

ro referr m e seroton| n reuptalce inhjbitors
PR s R 5 h L RS SEERROr  iSp, =rs
4[2-¢duiiethdy- ﬁhmmidﬁwﬁamwtph@ngﬂ] yolweridiR is selected from Cys alkoxy
Zts[%ﬂ%s%m%ﬁh@%&g&%acﬂ 5@?{%@ f@m@c%@%mﬁl%gen (such as F), or

-[2-(4-Methoxy- ‘phenylsulfan 1)-4- -fluoro-phenyl]-piperidine

Ap2-pHoheurih-phissiistinapd ik sinfelerjesh Remy hageridingh 2s F), and R', and
‘Rf%((ﬂ Aduarpydroaeth Plrﬁ’@ﬁ&‘y lsanf {mee%%NMWWQManMS

- h h 1)-5- h h |

éfﬂ{é Qf ﬁlhr?))é 8ehy any[r?l)gghgﬁmEt erlehﬁ%%:?%npme
49-{[2~(4-M€ttmypbheﬁw$faﬁahmh®ﬂﬂwrpapﬁeayl] -piperidine
%%-g-%%?@ﬁe%f‘sﬁ)@éﬂl PSSR ROARYlapendine

p Chloro-phenylsulfanyl)-5-methyl-phenyl]-piperidine

-Heibrsspplsmylsuifanyi-5 e ekl NpspeRdine
4:[2-(4-Nblpyopidhyaramhanyiswapvhhariiygip<ienyll-piperidine 20

- uorg ﬁnné't L oro I] I] piperidine
L Lo
éﬁgr@m@pﬁgggﬁpa %%@%Il% ?rI HOro- phenyl]-piperidine

Fluoro-4-metho eny yl)-5-fluoro-phenyl]-piperidine 25
411@-762 @ﬁ%@éﬂphﬁ@f@éﬁéﬁpéu%?rﬂﬂﬂ%ﬂwﬂl&% giigine
%&@ME@H&@%@&QMﬁ%ﬁ@mdﬂmg-@}fﬂnpm@;mne
e B R e e piperidine
4-[2-(4-Fluoro-phenylsulfanyl)-5-flnoro-phenyl]-piperidine
4-[2-(4-Chloro-2-fivoro-phenylsulfanyl)-5-fluoro-phenyl}-piperidine
4-[2-(2-Fluoro-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2,4-Difluoro-phenylsulfanyl)-5-fluoro-phenyll-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-3-fluoro-phenyl]-piperidine
4-[2-(4-Bromo-2-fluoro-phenylsulfanyl)-5-fluoro-phenyli}-piperidine
4-[2-(2-Fluoro-4-methoxy-phenylsulfanyl)-5-fluoro-phenyl|-piperidine
4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-phenyl]-piperidine
4-[2-(2,4-Difluoro-phenylsulfanyl)-phenyl]-piperidine
4-[2-(4-Fluoro-phenylsulfanyl)-5-methoxy-phenyl]-piperidine
4-[2-(4-Methoxy-2-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-]2-(3-Fluoro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(3-Chloro-phenyisulfany!)-6-fluoro-phenyl}-piperidine
4-12-(3-Fluoro-phenylsulfanyl}-6-fluoro-phenyi]-piperidine
4-2-(2-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(4-Fluoro-3-methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
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4-[2-(4-Methoxy-2-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(3-Fluoro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine 30
4-[2-(3-Chloro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine 4-[2-(3
-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine

A PUHEHIBYD-phenylsulfanyl)-6-fluoro-phenyl]-piperidine 4-TEZ-{AKIVORER44
-methoxy-phenylsulfanyl)-6-fluoro-phenyl] -piperidine WO 2004/087156
PCTIDK2004/000244 19

M2 (@~ Chlore2ffues piphehylRulfiangatctopreRmemylrriperidine
4:[2-(4-Trifluoromethyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  4-[2-(3
eSS

A E-@-NidthgtpAemptobfanyhis-ilobe prrormsibmiberidandise

g.( e mﬁ%ﬂ%@?ﬂ%@@?ﬂZ%*%S‘?é%%'ny'ﬁ.epipendme

Fluoro-4-methyl-
&ﬁ@%@%@ﬁ%@y&i HetrarsAy IS siasighenyl]-piperidine
{22 Diftverohamptsuianyih Ghflsidiapharyilipigpeicine:

4:[2;(2-Chloro-4-methoxy-phenylsulf -6-fl - |-piperidine 10
A R S Rl
#{E2{@-+FDeoophebgisisiiy)Pestiions-phengmiserine

e Phemts A OB RIRG U idine

(4-Fluoro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine, or a
phagmfsrbifeamseesptand st aerdewE-pist@sent invention also
comprisBacalihatihel pisspotmamnpsnds. fipeicalls, pharmaceutically
a salts. Such_salts inglude pharmaceutical acceptable acid
a%@%%ggﬁ? é)’—‘% en TSHQéteﬁﬁiﬂﬁuOlo-é%]F .

n’sa armaceutically acc A8 star%SIts, ammonium and
kit teHluarmlomivimidaiyd)-Adidadditiony $ais:mthele salts of inorganic

a5id$ A NRLAR Al ggggﬁlggl@ggﬁhgg&fesentative examples of suitable

inorganic acids include hydrochloric, hydrobromic, hydroiodic,
phosphoric, sulfuric, sulfamic, nitric acids and the like.

The present mvention also comprises salts of the present compounds, typically,

4y
A
4

pharmaceutically acceptable salts. Such salts include pharmaceutical acceptable acid
additton salts, pharmaceutically acceptable metal salts, ammonium and alkylated
ammonium saits. Acid addition salts include salts of inorganic acids as well as organic

acids.

Representative examples of suitable inorganic acids include hydrochloric,
hydrobromic, hydroiodic, phosphoric, sulfuric, sulfamic, nitric acids and the like.
Representative examples of suitable organic acids include formic, acetic,
trichloroacetic, trifluoroacetic, propionic, benzoic, cinnamic, citrie, fumaric, glycolic,
itaconic, lactic, methanesulfonic, maleic, malic, malonic, mandelic, oxalic, picric,
pyruvic, salicylic, succinic, methane sulfonic, ethanesulfonic, tartaric, ascorbic,
pamoic, bismethylene salicylic, ethanedisulfonic, gluconic, cifraconic, aspartic,
stearic, palmitic, EDTA, glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p-
toluenesulfonic acids, theophylline acetic acids, as well as the 8-halotheophyllines, for

example 8-bromotheophylline and the like.

Examples of metal salts include lithtum, sodium, potassium, magnesium salts and the
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Representative examples of suitable organic acids include formic, acetic,
25 trichloroacetic, triflhoroacetic, propionic, benzoic, cinnamic, citric,
fumaric, glycolic, itaconic, lactic, methanesulfonic, maleic, malic, malonic,
mandelic, oxalic, picric, pyruvic, salicylic, succinic, methane sulfonic,
ER2[eLUMTdHIC, tartaric, ascorbic, pamoic, bismethylene salR§HidDK2004/600244
ethanedisulfonic, gluconic, citraconicpaspartic, stearic, palmitic, EDTA,
glycolic, p-aminobenzoic, glutamic, benzenesulfonic, p 30 toluenesulfonic
diiids, 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 WO
20041087 15 61ROTHDIK 2004100 b2tl4ar@@otiken Exlénipl ks o fimmononiumetg-,
AR i {S i IR, Me -, 'mﬁt@ VY Ly }
?rilhn%{ﬁ%?/? ethyl-, ﬁ;ﬂh %@ye%ﬁ#ﬁ%ﬁaﬁ%aym?g%ﬁbu%l teri[-b{ft}l;/flzj,utg .
ARt MR s SR dhg ke like. Further, the compounds of this
invention may exist in unsolvated as well as in solvated forms with

@ualu['flggc tétigg “'Pé cC Spt btll%solver}ts such as water eth%rg%dand the like,

lly a
S 1Vention .ina WI1SE M 1S as _we
In‘general, the's ated forms are considered equwal'llén(f 16 the Undovated”

10 fotnistfomtheifupbesescoftipid nrseioble Fhiy avsiol ndsvefdhethresentd
IRYERHON N BY:BAY SNSRI IBP 1S AR NG SR G ARk 15 Intended,ared

that agy gftlcal isomers (i.e. en.antiomers or diastereomers), as
JERErAE AP BB A TRIR YRS optical isomers and any mixtures
thereof 15 including racernic mixtures are included within the scope of the

it}\ﬁention. R cergi[? forms can betresolve into the optical anti odr%s b .
D BRGSO P dPSCR BT coues
theteofiyvitkiadaiptical hnactive dcishrard (ibe katingothero ptichHytactivers), as

ANINSEEMPRENG, LY HEAINSREWID Bhaze  ARRIeLeD %‘?ﬂ]ﬂgﬁ%s thereof

resolving racemates into the optical antipodes is based upon ] _
CRFOHAES gFSHY OrTaRRBBticAlRy Vet atHRiRARenifeRbnIbotisdroemtien:

present invention can also be resolved into their optical antipodes, e.g. by
ggz}?claoqg, | ﬁ%%ﬁé%%ze%gggﬁg .V.(%%gigtlj- { %rg}?ttiggl’ arg 1{3‘9&4? t{%% Igrraown methods, for
example, by separation of diastereomeric salts thereof with an optically active acid,
and liberating the optically active amine compound by treatment with a base. Another
method for resolving racemates inmto the optical aniipodes is based upon
chromatography on an optically active matrix. Racemic compounds of the present
mvention can also be resolved into their optical antipodes, e.g. by fractional
crystallization of d- or I- (tartrates, mandelates or camphorsulphonate) salts. The

compounds of the present invention may also be resolved by the formation of

diastereomeric derivatives.

Additional methods for the resolution of optical isomers, known to those skilled in the
art, may be used. Such methods include those discussed by Collet and Wilen in the
textbook 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 stereo selective synthesis.
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compounds of the present invention may also be resolved by the

formation of 25 diastereomeric derivatives. Additional methods for the
resolution of optical isomers, known to those skilled in the art, may be

used. Such methods include those discussed by Collet and Wilen in the
HaBBalE Rantiorners, Racemates, and Resolutions, John \Wil&ybdg604/000244
Sons, New York 30 (1981). Optically active compounds can also be
prepared from optically active starting materials, or by stereo selective

syntihesisr¥)/ @12004/08:166.5A THDK 2004/000R4A 12 ls fturhar ey es ibaNis
O B L e el oy

ecule geometric isorers may
gEemeliie 1SomERs, dasssepaletedupue gepatinluplidfiegbgecmetisomers or

ISORBFSs AhefObHRE HINGIEPTAEINSIUASH WD the.S6aRe LIS INYENEQN

Likewise, molecules 5 having a bond with restricted rotation ma form
JESHBH LSRR riideledratalies T ibey EsBeeHEl st Withhshare also
soope af thecireserilinenion. SsuFtharmepessame efibg. compounds of
the present invention may exist in different tautomeric forms and it is
intended that any tautomeric forms that the compounds are 10 able to
fopmharadnclgded within temeode of thenpeesentirusntiomyThesinvetifibrent

AR RN AMDASS &R AR RERB RIS BREERIRRAHANS mIED Qhpounds are

administration undergo chemical conversion by metabolic processes
A6 BEBbRRIgC B TAHEBI A SSY Rkibe Rsp&beERting-general, such
prodrugs will be functional 15 derivatives of the compounds of the general
formula (1),. which are readily convertible in yivo into the require )
D R TR ottt o Riimat A ieaii o
anchprepatiationdsigoithbla@icdnygrdenvativesiariedesceilsedbdamre becoming
S imiextaonk Resian.of RrodiLds. d I5Gvies
985. 20 The in\intion also encompa%%t{eésiggc'[%qeil:%&g{t{)}cﬂﬁgg {opfbt%eﬁ %ck?o.i}al
prESeitves Agb b saRrARRttibn eensbie i (onpdtiners srbhmaayaiide
saroten ime el akquinkiitaisonaad egeorgingly Ay beverplicaliefenthe for

treatment, including prevention, of. affective disorders,.such as .
R BUE o) A< QLG GENEP ARG s e dscrbed, o

example, in the textbook Design of Prodrugs, ed. H. Bundgaard, Elsevier, 1985.
The invention also encompasses active metabolites of the present compounds,

As mentioned above, the compounds of formula I are serotonin reuptake inhibitors,
and accordingly may be applicable for the treatment, including preveniion, of
affective disorders, such as depression, anxiety disorders including general anxiety

disorder and panic disorder and obsessive compulsive disorder.

Accordingly, in a further aspect the invention relates 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.
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25 disorder and panic disorder and obsessive compulsive disorder.
Accordingly, in a further aspect the invention relates to a compound of
formula | for use as a medicament. 30 The present invention also relates

to a pharmaceutical composition comprising a compound of formula | and
AprapiEcedstically acceptable carrier or diluent. The compoRSTRIMER /600244
comprise any one of the embodiments of formula | described above. WO
2004/087156 PCTIDK2004/000244 22 In an embodiment of the

mﬁ%ﬂaﬁsﬁﬂﬁﬁ@(gmﬁiggﬁammgkgﬁﬁ&%ﬂg émeu &&&%ﬁf@%@g&ﬂﬁﬁ? hI is
amount.of from abo . to t m (0] welght pe ay. e
EE R e gy S e e e A

preparation of a medicament for the treatment of a disease or disorder,

rej I, reypt inhihitar s keneficial e I ent ma
e B o E ST Rt

PAFRELAEPIHRE HraseiitMrEis e tinstE st s wra eoripudee herein a

foerowiad fenpl@dhenprepakatian Sfia medisamentiar theteeatprebal one of
affective sisarders.in a further empodiment, the present invention also
relates to use of a compound o fSrAGIE1 for the preparation of a
medicament for the treatment of depression. 15 In a further embodiment,

the present inveption.also raiatesdo st o Asempound of farre %g@&&r 1 for

the preparation of a medicament for the treatment of anxiety disorders. In
dle R reaticrassider heifveion o sfdixeedsordms of a
compound of formula I for the preparation of a medicament for the
treatment of n%ral e%ngi}etégo di,sordter. In a further embodiment, the
pPe%gnhﬁhS\r/eeh S RIS SIS RS LEY B i ST P KA o of
prepaatidor diepmpddameht iocdhertredtfoctht ofesbotal afidigtesdisorder.

25 In a further embodiment, the present invention also relates to use of a,
compound of formula | for the preparation of a medicament for the

treArERCH EFbSt ieinn At PEweisiengaiga also relates to use of a compound of

formula I for the preparation of a medicament for the treatment of anxiety disorders.

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 general anxiety

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 social anxiety

disorder.

In a further embodiment, the present invention also relates to use of a compound of
formula T 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.
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30 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. WO 2004/057156
PCT/DK2004/000244 23 In a further embodiment, the present invention
AepretdddNo use of a compound of formula | for the prepaf&tiohEeped/ 060244
medicament for the treatment of panigzdisorder. In a further embodiment,
the present invention also relates to use of a compound of 5 formula | for
th]ﬁ prapasatanafimane @h@maﬁf@fmmm edlheknanisattacksmiband of
r}meurlae%b ﬂ,lment the ent nventl 0 relateglEnPse foﬁ 4
compoun F’o?n%blra e prepara on o S KrRaIEAR e REpaF fhgrder-
treatment of specific phoblas 10 In a further embodiment, the present

'@M%ﬂﬁ&&‘%%%@ﬁ&%%é%&é&@&%ﬁ%ﬁ%@é I&%H l@)' fs%rép?l compound of

preparation of a medicament for the treatment of social phobia. In a
féptetahiBotnTerratiop Al SaRedifrErb APalds Feritaeite Lrarisraitacks.

compound of formula | for the preparation of a medicament for the

tlj% tof agora hOblt? 15@f E%Q%:E; aggei:t of }Qt% |nv%gt|o relates to
met‘rﬁ or t%e treatmen de isease or disord rseslecteﬁ Promct?'nnépé’

comsisting'ofthe mffersstivendiSe miedicsuchider Hepressiont einpiatifid gsmﬁass

including general anxiety disorder, social anxiety disorder, post traumatic

stress disorder, obsessive compulsive disorder, panic disorder, 20 panic
RactheeeRopia SIS BESET HBTTRLSR G SP OIS &I FRITRAIAA IO

bfogtyiu T Raeling @ dpuinash eompiBing ad nstaring et Tubisat jadeed
thereof a therapeutically effective amount of a compound of formula I. In

a further aspect, the present invention relates to a method of preparing a
conapbuthdr 25toidiornultd, meraprisvaptivO:20041057D B56e of a compound of

RGHRKZ M0, 7% BF PERERISRUAN Y zﬁ!aer?é’&&%nf{i?ﬂébﬁ%{éﬁﬁr

support of a compound with formula Il R2 R3 RI

A further aspect of the invention relates to a method for the treatment of a disease or
disorder selected from the group comsisting of an affective disorder, such as
depression, anxiety disorders including general anxiety disorder, social anxiety
disorder, post traumatic stress disorder, obsessive compuisive disorder, panic disorder,
panic attaclcs, specific phobias, social phobia and agoraphobia in a living animal body,
tnchoding a human, comprising administering fo a subject in need thereof a

therapeutically effective amount of a compound of formula I.

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

of formula I, comprising
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SR5 R6 R-NR R Ra Ilwherein RI-R9 are as previously described, and
R'is a earbamate (such as methyl-, ethyl-, tert-butyl-, allyl-, or
benzyl-carbamate) or a benzyl-derived protective group, wherein the
protective groups may be linked to a solid support, for example the Wang
WeeHItPEd8d carbamate linker; or b) Chemical transformatiBfHPE2004/000244
compound with formula Ill to the corrgsponding diazonium compound and
subsequent reaction with a thiophenol of formula IV HN NH2 R R R6 HS
R3S P&RiEMoR3r Reallddyrdf whekeirRdpf3a ara asy@viowsty formula I1
described; or ¢) Reacting a compound of formula V with a thiophenol of
formula IV in the presence of a palladium or, copper catalyst 15 WO
2004/087156 PCT/DK2004/000242 25 R JRIN (, R5 R HS\/ R3 R9 R7 R

2 R 3V IV wherein R'-R9 are as pregviodsly described, and G is a

chlorine, bromine, or iodine R®

R'—N R’

wherein R'-R” are as previously deseribed, and R is a carbamate (such as methyi-,
ethyl-, ferz-butyl-, allyl-, or benzyl-carbamate) or a benzyl-derived protective group,
wherein the protective groups may be linked to a solid support, for example the Wang

resin-based carbamate linker; or

b) Chemical transformation of a compound with formula III to the corresponding

diazonium compound and subsequent reaction with a thiophenol of formula IV

HS =N

i} v

wherein R'-R” are as previously described; or

c) Reacting a compound of formmula V with a thiophenol of formula I'V in the presence

of a palladium or copper catalyst
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5

atom or a sulfonyl ester, wherein the sulfonyl ester is derived from the
corresponding phenol by reaction with 4-methyl-benzenesul:fonyl

chloride, trifluoro-methanesulfonic 5 acid anhydride,
1,1,2,2,3,3,4,4,4-nonafluoro-butane-I-sulffonyl fluoride, or related
SHARIBtitt& r d) Hydrogenate the double bond in a compo@fd/ BRI+
VI R2R3R1R4 R5 SsR HN\\/R¥ RR VI 10 wherein R'-R) are as
described above. Pharmaceutical compositions 15 The compounds of the
invention may be administered alone or in combination with

pharmaceuq% y acceptaple carriers or excipients,sn eithgt single or
multiple doseg. WO 004 p87156 PCT/DBZOO41 0244 26 The
pharmaceutica ‘
formulated with phann
as any other known ¥

on: The Science and Practice ofPharnsacv, 19 Edition, Gennaro, 5 Ed.,
Mack Publishing Co., Easton, PA, 1995. The pharmaceutical compositions
may be specifically formulated for administration by gny suitable route
such as the oral, rectal, nasal, pulmonary, topical (including buccal and
S‘HR&%%U ), Jsansdermal |nt acjste intraperitoneal, vaginal and 10
parentera incliding eab iC'u%a?(nef(’)sl(jlél fi tr%’?ﬁa ol ClH e iRFrebugmine, or fodine

|ﬁtﬁmene@§1ml rteadeheral) thete] thelombr duterbein G arefesretrdipailliing
heapp W&@go@%ﬁb3~methy1~benzenesuifonyi chloride, trifluoro-methanesulfonic
acid anhydride, 1,1,2,2,3,3,4,4,4-nonafluoro-butane-1-sulfonyl fluoride, or related

compounds; or

d) Hydrogenate the double bond in a compound of formula VI

Vi

wherein R'-R” are as described above.

Pharmaceuntical compositions

The compounds of the invention may be administered alone or in combination with

pharmaceutically acceptable carriers or excipients, in sither single or multiple doses,
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preferred route will depend on the general condition and age of the

subject to be treated, the nature of the condition to be treated and the
active ingredient chosen. Pharmaceutical compositions for oral
administration include solid dosage forms such 15 as capsules, tablets,
Hr2GewL83Iie, lozenges, powders and granules. Where appPéprigfetotiey244
can be prepared with coatings such as enteric coatings or they can be
formulated so as to provide controlled release of the active ingredient
shiechphsusustainedeompraldngeskceleaga@atreondiagitn meithed sowell deownin
in.the art, 20 Liquid d e farms for,oral administration jnclude solugions,
i e e e
fenpereiteart Aderaidaamionithcotesienibleduepies sl 25mendgubses in
InieGtall s RAULONS HISHRISIONR. SHINSNSIRDS LEAMISIONS 83NE! BSumaro,

sterile powders to be reconstituted in sterile injectable solutions or
Y BHEH RS URe EiRbEinidctible formulations are also

contemplated as being within the scope of the present invention. 30 Other

itable administration forms include suppagsitories, s , pintments, .
L S
dosage §siipblheroaitgedi fotrabult G001 nesab e hotmg kg td djnvii@ing

0R/P8 LGB G004 2 WeiBhbPe ARy RIGIEIAPYL IO nd
about 0.01 to about 50 mg/kg body weight per day, and more preférred

fROFRRAEBUL DS A SRCY IRk BUQIIREIH pB@diFCald miftiatepratsinand
dig.demRare @asages suihrasd s dosagrsd Thevaxast dppageawdl that the

depend upon the.frequency and mode of administration, the sex, age
R e o TR R R LB o o

Jeszérity b thelworaditibe cnmhteuil amdbanyattcxh_@om ma@iyeaswd@zﬁechosen_
tE@é&%&'&ﬂc‘alQ%Hﬁ&éﬁfén@‘ﬁ%%?&i%ﬁﬁﬁﬁﬁmﬂﬂﬂ%ﬂéﬂ&@ go@ircg'd-fggfgebfonns such

formulations may conveniently be presented in unit dosage form by

fetiaeryler KA to'tABRSE sRilise ilPTREEt. RORPER tiflt E5€EE® folfrhere

foppeakadmitsEaien panered MeRdHNes RhIRSUED asiln 3iReSAfle
di% rgﬁ¥q§onta|nfom 0.01 to b(wt 10 Omgdfoggéegggl from gbout 0.05

0 as o provide comtolled seiease ¢ mgredient such as
to about 500°'mg, and more pre erreg frrom et

sustained or prolonged release according to methods well known in the art.

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 ag
sterile powders to be reconstituted in sterile injectable solutions or dispersions prior to
use. Depot-injectable formulations are also contemplated as being within the scope of

the present invention.

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

gels, inhalants, dermal patches, implants etc.

A typical oral dosage 1s in the range of from about 0.001 to about 100 mg/kg body
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about 0.5 mg to about 200 mg. 15 For parenteral routes such as
intravenous, intrathecal, intramuscular and similar administration, typically
doses are in the order of about half the dose employed for oral
administration. The compounds of this invention are generally utilized as
e fredrsubstance or as a 20 pharmaceutically acceptable saltibereaioooz44
One example is an acid addition salt @f a compound having the utility of a
free base. When a compound of the formula (I) contains a free base such

SSIRIE-PERPapeEdRR £ e atoRa. NGB SPRING 3039 WHSMPher day,
suspension c#ﬁa frﬁee base of th%afq{rrt]ula g) with %\Eéq(enhlcal equivalent of

2 SIS 0o Rl L R appUbe otk Ex I hctpe! per day
méntiosteddbove: @5:fe0¢ pw@vfesaﬁ_admlnismaﬂmg@lﬁ’&h@r&m:fttﬂ\&afghvam
CRERAUNES, Qhing WA i iﬂoéég&‘ea&%m%&?&i%%ﬁ' ‘%HQ%%H#%? “\%e%ght and

propylene glycol, aqueous vitamin E or sesame or peanut Oi ﬁ1ay b

IR canStien a8 ke ssertitenicdndindpEsuRabIsereiared the condition

nreessa anddhe diguiddilkentingt renderaddsotanis with sUlligietto those
s%'ﬁe or 30 glucose. The aqueous solutions are particularly suitable for
[ %H’o , intramuscular, subcutaneous and intraperitoneal
administration. The sterile agueous media employed are all readily

il n '  those  ski in the art. WO,
D e B S8 7 YR AR R BT By hiBneas
ikefraetindessoltdligituerte oo ispidrifaibdersea Jonn | (ropra mimirssion
QABICA eRls: ExamplescRfs0lidLariprs e @6iassy ©HaidlREm 0.01 to
sucrose, cyclodextrin, talc, gelatine, agar, pectin, acacia, magnesium
0SB SR AT GRS HEN P SMelaes TekapRpigEegyfom
ldpoict Oarrigy soatesy20p mpeanut oil, olive oil, phospho lipids, fatty acids,
fatty acid amines, polyoxyet ylene and water. Similarly, the carrier or
diluent may include any sustained release material known in the art, such

avylpesnititorseafb op Jicendistaatatbeedbnatormixetir vard gimilar

W&ﬁﬁﬁ@aﬁ&%@ﬁ@%ﬁ‘}i %E@QE{‘E’%W&”&&%@?%&Q@MQ@ NGdh %rﬂl%?ké%r
compounds of the formula (I) and the pharmaceutical acceptable carriers

&W“é}tﬁ nistration.

The compounds of this invention are generally utilized as the free substance or as a
pharmaceutically acceptable salt thereof. One example is an acid addition salt of a
compound having the utility of a free base. When a compound of the formula (1)
contains a free base such salts are prepared in a conventional manner by treating a
solution or suspension of a free base of the formula (1) 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 aqueous 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, subcutaneous and intraperitoneal administration. The sterile agueous
media employed are all readily available by standard techniques known to those

skilled in the art.
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readily administered in a variety of dosage forms suitable for the disclosed
routes of administration. The formulations may conveniently be presented
in unit dosage form by methods known in the art of pharmacy. 15

Formulations of the present invention suitable for oral administration may
BE° AHULEAIRY as discrete units such as capsules or tablets, BGLPK2004/006244

containing a predetermined amount &8 the active ingredient, and which
may include a suitable excipient. Furthermore, the orally available
formulations may be in the form of a powder or granules, a solution or

SHUSPRASIANIR AR AIHEN A RRIAIHRAUS HE\ith ks 20 AfeAll-inayatar ok .
water-in-oil liquid emulsion. If a solid carrier is used for oral administration,

R 2RSSR RS PEE ORI S8 ATRICS 10K b Bie iSRS S Aps fsthee, terra
pabilenanpelisiiodaentiern bddind)efarmedin rachh, oiiozengs. R&rate,

The amount of solid carrier. will vary.widely but will usually. be from about
Ak TR G St SRR Ry B e
theaforneibf digyreip, wrliolipideft=8y gelifetivyapsdlenonstepitdy njectaitec

lightid SHENAS BRI AAUE QLS O DRIAGHEONSHGHIAL SHSRERSICN Ut a1

The compounds of the invention are prepared by the following general

MTRIBHE YWEra GBS RhsE PP a0 shs I Sislersalsr Gleption Bixed
obgidly ag eviraniasp phamelcsiipo reohpsamRo yeahedt b iopulsdin R 2R 3 Rik|

%gm%ognds %? tﬁa_k\lollm%—i%} /(ll)? Zm%gth%spllla!nnaceuﬁcal accepiable carriers are then
readily administered in a variety of dosage forms suitable for the disclosed routes of
administration. The formulations may conveniently be presented in unit dosage form

by methods known in the art of pharmacy.

Formulations of the present invention suitable for oral administration may be
presented as discrete units such as capsules or tablets, each containing a
predetermined amount of the active ingredient, and which may include a suitable
excipient. Furthermore, the orally available formulations may be in the form of a
powder or granules, a solution or suspension in an aqueous or non-aqueous liquid, or

an oil-in-water or water-in-oil liguid 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 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

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:
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5 wherein R1-R? are as previously described, and R is a carbamate or a
benzyl-derived protective group. These protective groups may be linked
to a solid support, for example the Wang resin-based carbamate linker. b)
%gﬂé%gﬁgglsformation of a compound with formula Il to th@cm’ma 4000244
corresponding 10 diazonium compound and subsequent reaction with a
thiophenol of formula IV s R4 HN NHZRHS R3 R9R7R1R2 R Il IV
wherein R1 -R9 are as previously described. c) Reacting a compound of
formula V with a thiophenol of formula IV in the presence 15 of a
palladiuaecicoppdecatal isinV iQ2004/ 08 bR £ ddhKRa4/aadedd 1301
R HNGRHS\fRs R9R7RR2 R8V IV wherein R-R9 are as
previously described, and G is a chlorine, bromine, or iodine atom or a
sulfonyl ester. The sulfonyl ester is derived from the corresponding phenol
5 by reaction. with 4-methyl-benzenesulfonyl chloride,
trifluoro-methanesulfonic acid anhigdride, R
1,1,2,2,3,3,4,4,4-nonafluoro-butane-I-suHgnyl fluoride, or related
compounds; or d) Hydrogenategihe . :

VI R2R3R1 R4 _—

‘ R
S
RB
R'—N R’
RQ R&

wherein R'-R” are as previously described, and R is a carbamate or a benzyl-derived
protective group. These protective groups may be linked to a solid support, for

exampie the Wang resin-based carbamate linker.

b) Chemical transformation of a compound with formula I to the corresponding

diazonium compound and subsequent reaction with a thiophenol of formula IV

HN NH RR R
B
R HS =5

1 v

: 1 9 . .
wherein R°-R” are as previously described.

c) Reacting a compound of formula V with a thiophenol of formula IV in the presence

of a palladium or copper catalyst
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SO5 RHN\\/R7 R8 R98 VI 10 wherein R'-R9 are as described
above. The deprotection according to method a) was performed by
standard techniques, known to the persons skilled in the art and detailed
in the textbook Protective Groups 15 in Organic Synthesis, Greene and
WA tnterscience, (1991), ISBN 0471623016. The cl&avAYS a4+
polymer support, such as from the Wéhg resin based carbarnate linker,
according to method a) was performed according to literature WO
2004/087156 PCT/DK2004/000244 31 known procedures (Zaragoza
Tetrahedron Lett. 1995, 36, 8677-8678 and Conti et al. Tetrahedron Lett.
1997, 38, 2915-2918). R RSR3R4Ra SRZRIR N%EIRSRR R6
Na G' Re RINRr R§ R9 5 Re R

wherein R'-R” are as previously described, and G is a chlorine, bromine, or iodine
atom or a sulfonyl ester. The sulfonyl ester is dertved from the corresponding phenol
by reaction with 4-methyl-benzenesutfonyl chloride, trifluoro-methanesulfonic acid
anhydride, 1,1,2,2,3,3,4,4,4-nonafluoro-butane-1-sulfonyl fluoride, or related

compounds; or

d) Hydrogenate the double bond in a compound of formmula VI

wherein R'-R” are as described above.

The deprotection according to method a) was performed by standard techniques,
known to the persons skilled in the art and detailed in the textbook Protective Groups
in Organic Svnthesis, Greene and Wuts, Wiley Interscience, (1991), ISBN
0471623016. The cleavage from a polymer support, such as from the Wang resin

based carbamate linker, according to method a) was performed according to literature
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VII VIl IX 5 Compounds of formula Il can be prepared by dehydrating a
compound of.formula VII under conditions that do not lead to cleavage of
the N-R' bond followed by hydrogenation of the double bond.

Alternatively, compounds of formula VII can be dehydrated with
BhEW4EHESr concomitant cleavage of the N-R' bond to proRAGEPK2004/000244
compounds of formula VI; subsequertiprotection of the amino group and

10 hydrogenation of the double bond then provides compounds of formula
IkiPhe redadtion (fakecde dblesbehdmiay. DEOPErFo AT LRING atantardes o/
heleragensous, @y&ygggr@t{g&g{gfedures or using homogeneous
hydrogenation methods such as e.g. Crabtree's or Wilkinson's catalysts
(see e.g Encyclopedia of Reagents for Organic Synthesis, Paquette (Ed.),
Wiley (1995), ISBN 0471936235, p. 1447 and p 1253, 15 respectively), or
vice-versa. The dehydrati40n reaction and optional deprotection of a
compound of formula VI%to yield compounds Il or VI was performed in a
similar manner asrdesctibedri Palmer et al. J. Med. Chen. 1997,%0

ergpared from a gcompound ©/20 formula VII wherein R' is a ca te or
behzyl<deri gl pfotectivg:group by deprotection under stapda R?
conditions khown to the persons skilled in the art and det

textbookProts roups in Oﬁgérm thesis, Gggene and \Wuts,

Wiley Interae' 1991), ISBN 0471623016. Compou
wherein R'=ter -butﬁ oxo carbonyl C);may be e‘ nareek.as

¢ 7
described in Palffer et al. J. WO 2004/087156 PCT/ K204/006244 32

Med. Chena. 199y, 40, 1982-1989. Compounds VII were pﬁepared from
the corresponding properly substituted!-bromo-phenylsujfanylbenzenes
dromipuodpbefvyisulidhyincrzeresal tordvialixiby anetaphald g€ rormula VII

%@Q@Q}Qﬁc{ﬂlﬂé’eﬁﬂapyd@%ngﬁf 1 GRS ggketiz —%phg)loentg\; %}ﬁg&r‘ed by

formula VIII in a similar manner as 5 descr in mer et a

EHERZIYYiPnAY, o gorbdBhaar b IsTswinelyirermass T Sondraghwandse
eSS GieBubal e 20Q0ndSn 248 162483060 BRYFIORCHEB provide
%g ngungsh o Ifg%fmllzl?al 1819;8’sggéeéggn]‘é_lngt%bgo%m g% utrlligs Xr!}!fn\({méroup and
hydrogenatibn of the double bond then provides compounds of formula II. The
reduction of the double bond may be performed wvsing standard heterogeneous
hydrogenation procedures or using homogeneous hydrogenation methods such as e.g.
Crabtree’s or Wilkinson’s catalysts (see e.g Encyclopedia of Reagents for Organic
Synthesis, Paquette (BEd.), Wiley (1995), ISBN 0471936235, p. 1447 and p 1253,
respectively), or vice-versa. The dehydration reaction and optional deprotection of a

compound of formula VII fo yield corapounds I or VI was performed in a similar

manner as described in Palmer et al. J. Med. Chem. 1997, 40, 1982-19809.

The starting material of formula VII wherein R’=H was prepared from a compound of
formula VII wherein R’ is a carbamate or benzyl-derived protective group by
deprotection under standard conditions known to the persons skilled in the art and
detailed in the textbook Protective Groups in Organic Synthesis, Greene and Wuts,
Wiley Interscience, (1991), ISBN 0471623016. Compounds of fonmula VII wherein
R’ = tert-butyl oxo carbonyl (BOC), may be prepared as described in Palmer et al. J.



10

15

20

25

30

and IX have R'-R9 and R’ as previously described, and G' is a bromine or
iodine atom. The properly substituted 1-bromo-phenylsulfanylbenzenes or
1-iodo 10 phenylsulfanylbenzenes were prepared from thiophenols IV and

properly substituted aryliodides or aryl bromides according to the general

PYBRREL By Schopfer and Schlapbach Tetrahedron 2001 PEF/DK2004/000244
3069-3073; Bates et at Org. Lett. 2002 4, 2803- 2806 and Kwong et at
Org. Lett. 2002, 4, 581-584. 15 Starting materials of formula VIl can also

b qutegdred biPBaAllatiumBLddBper Coatatysdd Coliplingofadhinghdneh ofhe
f [ | ' d, .
ea%gso%dmgjegrggéndgog@&%@&@ﬂ&@%@%ﬁ %{ﬂggﬁgg 20 1-iodo-

Schlapbach on 2001, 57, 3069-3 ates ét at Org. Lett.
By kebmabsasacorfwentpst doby. peteldetizcs, sghamgs. followed by
Gzﬂﬂtlmul Olar;ﬂslzﬁ( mp&%&m&n@@u&&?ﬂ%g@ﬁﬁgammmﬁﬁﬂ% nﬁﬁl?é{r as
etal. alagen exchan properly substituted 2-bromo-thiophenol or
S RRENB do e bt By adbitins &7 SikctfopRiE g e the
foravalrvd| o sgemplified. inltgewe ierimbntaliComPOdAIS ST FanstlaXof
B KR B-Bieds- A i ApSIed Diaviously TG BHIRIVVAR ViR,

can be derived frgm the corresponding p’heknol by reaction with
FirdryrayanB effe stfoRy s HIsTdR s rsealpbtaaACSUfoAIBraBlne BT iodine
anbydridecl, Jerzp%dz@?v ,éhgsﬁtﬂ%ﬂacj |ﬁ@f@n®?ﬁéﬁyifﬁ|§&§a@géﬂ£é§ﬁkd e opzrolo—éodo—
relate mpounds, as describe e.g. Cho et al. J. Org. Chen., 3,
b S e o e R g e et
anglidddessonayiabdn@ie Chreding2003h6 S Db6B-AbéalutheyhBtialpfer and
t repar I isole or-suitab e )
e O i s nce o By S BKBie T
ahitd ¢latdifet dHaKede b SR1P FELtH e rdfhs in Organic Synthesis,
Greene and Wuts, Wiley Interscience, (1991), ISBN 0471623016. WO
§%04/087156 PCT/DK2004/000244 33 Starting materials of formula V

o Kt e e BhrBE By dia Yo talof S BropEmy SLBE AT StiAE copper
dexirptbde scailowedt by thngdiimmo] ob e itirento ppeviiramigepoundopp esriadis eI

S S S PR
coteesphdii§anilinédd8ésiiative Fottone ¢by/additiorof patadsidm iotidks.
aSodgssriae Y. f Wi eI @rtholithiation of compounds IV, or by metal-
halogen exchange of properly substituted 2-bromo-thiophenol or 2-iodo-thiophenol
derivatives, followed by addition of electrophile of formula VIII, as exemplified in the

experimental. Compounds of formula X and XI have R'-R’, R’, and G as described |
previously. The sulfonyl esters can be derived from the corresponding phenol by
reaction with 4-methyl-benzenesulfonyl chloride, trifluoro-methanesulfonic acid
anhydride, 1,1,2,2,3,3,4,4,4-nonafluoro-butane-1-sulfonyl  fluoride, or related
compounds, as described by e.g. Cho et al. J. Org. Chem., 2003, 68, 3017-3025,
Arnould ef al. Tetrahedron Leit. 1996, 37, 45-23-4524, and Anderson et al. J. Org.
Chem. 2003, 68, 9563-9573. The phenol in terms can be prepared from the analogous
anisole or suitably protected phenol by standard technigues, known to the persons

skilled in the art and detailed in the textbook Protective Groups in Organic Synthesis,
Greene and Wauts, Wiley Interscience, (1991), ISBN 0471623016.
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J. Org. Chem. 1987, 52, 748-753, or by diazotization under the conditions
reported by Doyle et all J. Org. Chem. 1977, 42, 2426-2431 and Doyle et
al. J Org. Chem. 1980, 45, 2570-2575. Alternatively, compound V in
which G is a sulfonyl ester may be derived from the corresponding phenol
AOFELUPRIES above for compound X1. The 10 phenol in termBCkRHFa04/000244
prepared from the analogous anisole @ suitably protected phenol by
standard techniques, known to the persons skilled in the art and detailed
irtahentextiton kP rdtéativdCraups X Qrgbniersunthasisiicresne afthroperly
- Wiley. Intersei > (19 ISBN 0471623016.N OH SH R5 R .R
S R A Y RS el i romie or
répRevalosidpatissipigrolp frehrdotdpousd virosiid staridahdarch, John

ARRMYAE LR N IoKae HERSOME G 0BAFORIYRE o ISEMCH PR &%s@éﬁ%@%ﬁine

flais_uses activation with methyl oxalyl chloride followed 20 by reduction

TR SRt TR AR OO RSB ANHEE AR rrstbas by ofupmey and Stille

rdethyl-pepionitsife {2 1BIS)7a3, de seritted by itanserahaloynibesisph928 by
- 1930. Alternatively, ane e lyifluoro-acetic acid and

tjgige ?I{ésaffnﬁf%séeﬁg% fu%g’ﬁg?%%ﬁizgé 10?’?2@?3%6 r%%ﬁﬂc{hg? ’f%‘ag;é%’?S L0,

dEScHOELIT theMésasdiokIR eguutions M iOrghivic CHemistifortlidiiekypay be

AledyMonrearanh IR Thrinmpiican Shemical SRRl f@c@%?&)n&%%'\l The
0841233446. WO 2004/087156 PCT/DK20041000244 34 NG R5Ra R

HER R B 1D ePIanayd Bmpdafelnecan arkeeprapiily pyptected
reheildeetpiih ckothigits, thiophenahd\bdions skilled in the art and detailed in

the textbook Protective Groups in Organic Synthesis, Greene and Wuls, Wiley
Interscience, (1991), ISBN 0471623016,

R 4
N oy SH R R
B
R G\Q—Rs
RB

X Xi

Compounds II can also be prepared by removal of the hydroxyl group from
compounds VII using standard deoxygenation procedures {(e.g. Barton-type
reduction). One example of this uses activation with methyl oxalyl chloride followed
by reduction with tri-n-butyltin hydride and 2-[(cyano-dimethyl-methyl)-azo]-2-
methyl-propionitrile (AIBN) as described by Hansen et al. Synthesis 1999, 1625-
1930. Alternatively, one can use trifluoro-acetic acid and triethyl-silane or use sodium
borohydride or related reducing reagents as described in the textbook Reductions in
Organic Chemistry, Hudlicky, ACS Monograph 188, The American Chemical Society
(1996), ISBN 0841233446.
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the presence of a palladium or copper catalyst using the methods

described previously for compounds X and XI. Compound Xll has R6-R9,
R', and G are as defined 5 previously. Compound XII may be prepared
%o&ﬂ%g&%)_und lll via the general diazotization methods outlined for
compoundsb?/ and IX below, or from compound XX as discUSSEEHBHI 44
RaR5R5Ra N_ R3S-SR3RzRR1Rz RGXIV RaR6 RaR5R5Ra
O R73I' RS-S/RXIIIRzR O R1 Rz XV 10 Compounds Il can also be
prepared by reéagtirig-compopnd Xl with an alkyl megal spazies followed

by reaction with i s

al. Tetrahedron,

2000, 56, 7331-7338. Compaunds XIV and XV are either commercially
available or can be prepared from thiophenols 1V, e.g. via the methods
described in the the textbook Advanced Organic Chenustfy March, John
Wiley & Sons (1992), ISBN 8471601802, or by the WOI¥004/087156

RGTBIRAOH/080244 b3 Broparaciy e cRROE afiardid GUMeRIFY in
57, 4673-4675, Miller J. Chem. Soc. 1925, 224-233, or Evans et al. J.

Fo PSRRI Yooy 51497 s9aRd. AL BemEandnieprepat srrtisiiy
tie sampotechinikjues! asidiSougseddox fomap @RS Al Rod G are as defined
previously. Compound XII may be prepared from compound III via the general
diazotization methods outlined for compounds V and IX below, or from compound

XX as discussed below.

Rl

| R
N
RE
2
RY G' R
" = R’
R’ R®
Xl -

Compounds II can also be prepared by reacting compound XTI with an alkyl metal
species followed by reaction with disuifide XIV, e.g. via the method reported by
Carreno et al. Tetrahedron, 1991, 47, 605-614. Altematively, the metallated species
derived from compounds XIII may be quenched with compounds of formula XV
according fo the procedure of Marchand er al. Tetrahedron 2000, 56, 7331-7338.
Compounds XTIV and XV are either commercially available or can be prepared from
thiophenols IV, e.g. via the methods described in the the textbook Advanced Organic

Chemistry March, John Wiley & Sons (1992), ISBN 0471601802, or by the
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compounds XlIl and XIV, R1-R9, R', and G' are as defined previously. 5
Diazotation of compound Il followed by reaction with a thiophenol IV to
yield compound | can be performed by addition of the diazonium salt of

the corresponding aniline to a solution of sodium salt of a thiophenol in an
2 éBULEdEbension of copper under conditions similar to tREFEPK2004/600244
described for starting material XI belo#. The 10 starting material of

formula Il are either commercially available or can be prepared by
mivtsedis wralogee S1diiosd de€tribetbin th87lites a6 7 NliBeidgeyM Soc.

%%@bﬁ—%%r%bﬁm eg-gp%’ %ﬁg.léﬁel}ﬁ.lg%; ;ﬁé%é’?ﬁ@iﬁ.%o%geo%g se 5(111

commercially available or can be prepared accor 0 metho

dEBEAG TSRSt TtRE 6rke LS PBU e Hiseyd Nitisoaeaungs X11. For
otgapisehBXChemig IV ethadsrof Qaganic.GHaorsin )55 RAL,15
Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc.

New York, or from compounds Xl using the methods of Arnould et al.
Tetranetronofetereged 37, WHB450y wadiRanatbt altiigiahediontbefield

1994 3Ra3220-5288 followas) Dy SeRraastign Jnder §£ﬂ'&%%88%9§38€£n g

known to the persons skilled in the art and detailed in the textboo
POt AR Y SrHRitE g htHE R Pb EhanATH PN EISIEDSIVTIE copper
I nbetSCian e A0 Wi kS B %Zé&%%@l dThe mumh@%ﬁ@aﬁpg@)%mﬁﬂhe
formula V with iophenql of formula IV accaording tg method c) was

o e R s S CBlopar By St £ by Prsaig!
the meitvdd debgitve tbiiSchepfarcd td B hiapbactic e fahetha 20 k; &7/
3069 2530713165 &lAl Preo Lot 3:2806, or ICwon et &,
Org. Lett. 2002, 4. 581-584. 3 @%@g@%ﬁ%& Ez@%f RORY ‘@%W?fabb
préegﬁmgﬁi%%ﬁwm/@@gzw in standard works such as Houben-

Weyl, Methoden der organischen Chemie (Methods of Organic Chemistry), Georg-
Thieme-Verlag, Stuttgart; Organic Reactions, John Wiley & Sons, Inc. New York, or
from compounds XI using the methods of Amould ef al. Tetrahedron Lett, 1996, 37,
4523-4524 and Rane et al. Tetrahedron Lett. 1994, 35, 3225-3226 followed by
deprotection under standard conditions known to the persons skilled in the art and
detailed in the textbook Protective Groups in Organic Synthesis, Greene and Wuis,
Wiley Interscience, (1991), ISBN 0471623016.

The coupling of a compound of formula V with a thiophenol of formula IV according
to method ¢) was performed in the presence of a palladium or copper catalyst e.g. by
using the method described by Schopfer and Schlapbach Tetrahedron 2001, 57, 3069-
307, Bates ef al. Org. Leti. 2002, 4, 2803-2806, or Kwong ef al. Org. Lett. 2002, 4,
581-584.
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36 Compounds V can be prepared by from compounds XlI by
N-deprotection using standard techniques, known to the persons skilled
in the art and detailed in the textbook Protective Groups in Organic

hes| eene and Wuts, Wiley Interscience, (1991), ISBN
gﬁ@% %%T%Compounds XVII can be derived from 5 compaoun SGAdER B‘m‘“
palladium catalysed reaction with 4-(4%,5,5-tetramethyl-
[1,3 2]d|oxaborolan -2-yl)-3,6-dihydro-2H-pyridine-I-carboxylic acid
&Fﬂl G throTprie RRERTISH BRI & i rasprMt e STL B § tHePFRtsgise obing

Esmtmmd&eﬁﬁqh@d ibhatto 2{ﬁ@Q}6‘ﬂSbﬂ§7&ﬁi&7 Q8 eHebyrtisknp @laféﬂed in the
Zhur veI and N

OQSE»OV th ki cou I|n ort

T%?raﬁedronﬁ_e%tvfog% '/tD ga 3 Epli ’i?eﬁ th&30 s, Wiley
elterderrantal Fothue BN r@dﬁbﬁlﬂﬂm tiimdoubidhdnidlasaeberibeted from
REGMIOMRIY @WE‘PW”Q&H&M{“E!L@aéé/édh%&f%ﬁ%ﬁﬂd@mﬁﬁsd? d%s

above while Y is either a chlorine, bromine, or iodine atom or a hy

DO HP PRSIy Potp- i M s Resrbaytis Rik7erebytyd etor
X texdiadtbonativalipuetaetedydioxyhgrauRdhal Basbeod aRIBEIRS): Lei

to.th kil t tailed
O oot Bt A TR BAR: LRt COBRrerged by
\Wikitsa wileyd| ﬁ{ewcieﬁ@’ea/é&@@m)L@‘BN%M&Gm}@Z& @ sufopiifedtér the
aspascibes fonsempey @9&9&59%@%&9&91 By 43 aLlormuy %&6?‘,?15 Iy.

fur er be ared by coup of qjompoun s of 20 structures X
RUGRIBOHY ?@ép EFrERt &}f%b@) Peprestaseabst gbeygaphde Y is either

palbaditine Obepper Galalist atdessribraivkAchopErand seBRbay or
Tetrahedron 2001, 57, 3069-3073; Bates et al. Org. Lett. 2002, 4,
2803-2806 6% “Kweng.et al. gtgﬁl'_ett 2002, 4, 58]%584 qagmpound XVII
has R6-R9, and deflnd previously, and R" Is a_hydrogen or a
trialkyl, a dialkyl
formula XVII for which R"
compounds of formulgy?

XV Xi
altematively protected hydroxyl group that can be deprotected under conditions,
known to the persons skilled in the art and detailed in the textbook Protective Groups
in Organic Synthesis, Greene and Wuts, Wiley Interscience, (1991), ISBN
0471623016, or a sulfonyl ester as described for compounds of formula XL

Compounds of formula I can further be prepared by coupling of compounds of
structures XVII when R is a hydrogen and compound XI in the presence of a
suitable palladium or copper catalyst as described by Schopfer and Schlapbach
Tetrahedron 2001, 57, 3069-3073; Bates et al. Org. Lett. 2002, 4, 2803-2806 or
Kwong et al. Org. Lett. 2002, 4, 581-584. Compound XVII has R%-R’, and R’ as
defined previously, and R is a hydrogen or a trialkyl, a dialkylaryi, a alkyldiaryl silyl
protection group. Compounds of formula XVII for which R’ is a silyl group can be
prepared from compounds of formula XM under the conditions reported by Amould ez



10

15

20

23

37 al. Tetrahedron Lett. 1996, 37, 45-23-4524 and Rane et al.

Tetrahedron Lett. 1994, 35, 3225-3226. The coupling of compounds XVII
and XI when R" is a silyl group can be effected by the use of copper or
pallad(i)um catalyst in the presence of a stoichiometric amount of fluoride
i‘gr%)s?gef‘éo.si”fr%st%e form of tetra-n-butyl ammonium 5 fluoride (T%W&?Wﬂg 00244
conditions closely related to those reg@rted by Amould et al. Tetrahedron
Lett. 1996, 37, 45-23-4524 and Rane et al. Tetrahedron Lett. 1994, 35,

o Berrpedsardbedildddn the dxpariidhtad Rang @<l Retr@iitd@ [Ris R4,
RS RBBARE Rriacotyithe S dAGOMBONRAS Qfformuladl €anDL siv1 sroup

prepared qQupling of compounds XVIII and Xl in the presence of'a

c ( )
stitaBfe efifg%ﬁeéjr é)?f fidBim GRRRE A Labidig ikt afatbytgsence of a
couiplingreitompoundd KitiandXd, ahove, fellaweddoydeduation ehth@nium
dt‘BHQ b der the conditions outli oye for co nd, VI.
Comé%euﬁgg%m%fgvceo %9?11%0 A égl%%é?s?"de |ﬁ5568?3\%§§l)%m0um et al.
dstivpeadivets ettoAfad VA f- 28 r 44 BicniR Riana esityl Groupadambleprdpdeds,
fromscompavpdsi RifRrmulagdnherein R6-R9, R, and G are as defined
above under the conditions reported by Arnould et al. Tetrahedron Lett.
1996, 37, 4523-4524 and Rane et al. Tetrahedron Lett. 1994, 35,
3225-3226. ;@on nd XX caD_FQe d_eri\ved\l;\rjo compound XVI by copper
. 0 re&tion with G

pyridine-1-carboxylie acidt
derivatives) as described } 5 | , y
3705-3708 or by usingﬂhe gndities for the Suzuki coupling Reported by
Zhuravel and Nguyen Tetrahg8ron Lett. 2001, 42, 7925R7928 as
exemplified in the experimental. Alternatively, 25 compound XX can be

derived from compound XxJ,py directed ortho lithiation (L =
XX

Compounds of formula II can be prepared by coupling of compounds X VI and X1 in
the presence of a suitable copper or palladium catalyst as detailed for the analogous
coupling of compounds XVII and XI above, followed by reduction of the double bond
under the conditions outlined above for compound VI. Compounds XVIII have R5-R’,
R’, and R’” as defined previously. Compounds of formula XVII for which R’ is a
silyl group can be prepared from compounds of formula XX wherein R®R’, R’, and G
arc as defined above under the conditions reported by Arnould ef al. Tetrahedron Lett.
1996, 37, 4523-4524 and Rane er al. Tetrahedron Lett. 1994, 35, 3225-3226.
Compound XX can be derived from compound XVI by copper or palladium catalysed
reaction  with  4-(4,4,5 5-tetramethyi-{1,3,2}dioxaborolan-2-y1)-3,6-dihydro-24-
pyridine-1-carboxylic acid fert-butyl ester {or related boronic acid derivatives) as
described by Eastwood Tetrahedron Lett. 2000, 41, 3705-3708 or by using the
conditions for the Suzuki coupling reported by Zhuravel and Nguyen Tefrahedron
Letr. 2001, 42, 7925-7928 as ecxemplified in the experimental. Alternatively,
compound XX can be derived from compound XXI by directed ortho lthiation (L. =
hydrogen) or halide-lithium exchange (L. = iodide or bromide), trapping with

electrophile VIII as described for compound XXII below, followed by an elimination-
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hydrogen) or halide-lithium exchange (L = iodide or bromide), trapping

with electrophile VIII as described for compound XXII below, followed by

an elimination WO 2004/087156 PCT/DK2004/000244 38 protection
sequence as previously described for compounds VII. For compounds XXI
NOPERTHR6 ROR RIRT 8 R8 XXI | XXI R6-R9 are as defiHBG 25Uy
while J is a methoxy group or a similatty directing 5 hydroxyl derivative,

and L is a hydrogen, bromide, or iodide atom. Compound X may be
PPEPETaeniFeTH RSP BTERIAX A ispihrecfedcomnhouitti fidnFor duamiplermie ikl
erchange according to the methods reported by Palmer et al. J. Med.

Cheni¥1997, 40, £982-1989, Kitagawa et al. Angew. Chem. Int. Ed. 2000,
39, 2481 10i2483,lor Bgymond ft all Angews Chem. Int. Ed. 1998, 37,
1701-170 3 reling to the prae reported in the textbook
Organometali @ nthesis. AM Schlosser (Ed), John Wiley &

Sons, Ltd (2002)’
eletrophiles of theFormula VIIL. Upon g&oxygenation or elimination-
reduction as described above for compound VII, compounds XXI may be
transformed 15 into compounds XXII for which RW are as defined above,
and Q is an sulloXljl ester as descriB&# for compounds XI. Hence,
compounds XXII can be transformed into compounds XVII under the
copditions described for compounds XVII. The product of the reaction of
the-Fthizie dcORiFEEMPRRI BhdetH it crOpATE SIORRaP e Hetimte dliesting

swytooylesigrafier ansiermatianaf dintade Hdrxd gwyp by methods
known 20 to the persons skilled in the art and detailed in the textbook
Protective Groups in Organic Synthesis, Greene and Wuts, Wiley

IStergeient e, (199t 18BN047E6280h6unihePasShitidigestdfonyh e $iis: eanor

OB U i SEPER SARL
Chem. 1997, 40, 1982-1989, Kitagawa ef al. Angew. Chem. Int. Ed. 2000, 39, 2481~
2483, or Boymond et al. Angew. Chem. Int. Ed. 1998, 37, 1701-1703, or according to
the procedures reported in the textbook Organometallics in Synthesis. A Manual,
Schlosser (Ed), John Wiley & Sons, Ltd (2002), ISBN 0471984167 followed by
quenching with eletrophiles of the formula VIIIL Upon deoxygenation or elimination-
reduction as described above for compound VII, compounds XXI may be transformed
into compounds XXII for which R®R” are as defined above, and Q is an sulfony! ester
as described for compounds XI. Hence, compounds XXII can be transformed into
compounds XVII under the conditions described for compounds XVIL The product of
the reaction of the lithiated compound XXI and the electrophile VIII can be activated
as a sulfony! ester after transformation of J into a hydroxyl group by methods known
to the persons skilled in the art and detailed in the textbook Profective Groups in
Organic Synthesis, Greene and Wuts, Wiley Interscience, (1991), ISBN 0471623016.
The resulting sulfonyl esters can be transformed inio compounds X under the
conditions discussed for compounds XVII followed by cleavage of the silyl protective
group by methods known to the persons skilled in the art and detailed in the texthbook
Protective Groups in Organic Synthesis, Greene and Wuts, Wiley Interscience,
(1991), ISBN 0471623016.
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group by methods known to the persons skilled in the art and detailed in
the textbook 25 Protective Groups in Organic Synthesis, Greene and
Wuts, Wiley Interscience, (1991), ISBN 0471623016. WO 2004/087156

%‘5@%9%%/000244 39 The reduction of the double bond %%g%%%g 458002 4
ow

method d) was generally performed by catalytic hydrogenation at
pressure (< 3 bar) in a Parr shaker ap?éaratus. Starting material of formula

V] may be prepared from compounds of formula VII. 5 Examples
ARSI SaF CRELIAarB AT oh B ER AR s R o by

instatitie by deogrmia \aﬂﬂnwé%ﬁiﬁ:@wi@aw $d@urp&1a§1ﬂ1p é&%@p&%@fggk&mg
system,; Analvtical 1.C- M$ data were obtained on a Cig
R RS T TR v
LC-8A/SLC-IOA LC system. Column: 30 X 4.6 mm Waters Symmmetry
Gig£apmn with 3.5 m particle size; Solvent system: A = water/TFA
(100:0.05) and B = water/acetonitrile/TFA (5:95:0.03) (TFA =
trifluoro-acetic acid); Method: Linear gradient elution with 90% A to 100%
BAim¥y it AOHTOEhdat overate th i roh/ininciRerty Masaeley inedb¥ument

ration of 254 nm) and ELS trace. retention times
R O e e L A s L et e o .-
peffclaretondbfeisehes iBE Grien . I0ISORR BOmXROImARIMMOYGD BuSpray
with-a PGSt e Methad: hinear@radisnt g i x89% A0 waters
100% B in 7 min and with a flow rate of 22.7 mL/min. Fraction collection

A PEHSREHELSP RN Moth f1% Heteeisl: Seet PRIKIR spuema dvereater/TFA
rerdens pidDD. 23tz eRoaiBIRKER Avrise DR XTBA inslrumenieriahoid);

3.MHz on a Bro AC 250 | e roform (99.8%D) or
e Bty o T R el T e e
(FISplvas iy Bedta svinttelaternrifet dnycatstantitar df et 4l Shifbyadné FAED
SXRIESIRALRRIA AR iieFar R JRUQWING AhRgViations are used for

multiplicity of NMR signals:’'s = singlet, d = doublet, t = triplet, q = quartet,
JuFRAE Kt ChheptacaHar=ves stéoarRsskong: tast saape s emasRst, (rjusn: 50
doablempertr, s tiplethof fipletsion siMWHRIRI: Linear gradient elution with

80% A fo 100% B in 7 min and with a flow rate of 22.7 mEL/min. Fraction collection

was performed by split-flow MS detection.

'H NMR spectra were recorded at 500.13 MHz on a Bruker Avance DRX500
mnstrurnent or at 250.13 MHz on a Bruker AC 250 instrument. Chloroform (99.8%D)
or dimethyl sulfoxide (99.8%D) were used as solvents. Tetramethylsilane (TMS) was
used as internal reference standard. Chemical shift values are expressed in ppm-
values. The following abbreviations are used for multiplicity of NMR signals: s =
singlet, d = doublet, t = triplet, g = quartet, qui = quintet, h = heptet, dd = double
doublet, dt = double triplet, dq = double quartet, tt = riplet of triplets, m = multiplet
and b = broad singlet.

Reactions were run under inert atmosphere and dry conditions unless otherwise stated.
Reactions carried out under microwave conditions were performed in a

SmithSynthesizer from Personal Chemistry operating at 2450 MHz.
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and b = broad singlet. 30 Reactions were run under inert atmosphere and
dry conditions unless otherwise stated. Reactions carried out under
microwave conditions were performed in a SmithSynthesizer from

Personal Chemistry operating at 2450 MHz. WO 2004/087156
PXORRIOES/000244 40 Preparation of Intermediates ~ PCT/DK2004/000244

1-brorno-2-(4-chloro phenylsulfan);l)-89(trifluozonzeth))l)-benzene
(intermediate for 1a) 5 To a stirred solution of

triyEibeationidé heftipeatltdéam (0) (Pd2dba3, 0.183 g, 0.2 mmol) and
bis(2-diphenylphosphinophenyl)ether (DPEphos, 0.215 g, 0.2 rmnol) in
toluene (80 rnL) was added 3-bromo-4-iodobenzotrifluoride (7.02 g, 20
MG Bréparddensrbonivari-diffutherrer/phbmyaninésymediate  for
diazotization according to the general procedure by Tumrey and Stille J.
Qrg. Chem. 1987, 52, 748-753), 4 10 chlorothiophenol (2.89 g, 20 nnnol)
) ot B AL e P R PR A e 1, 02
Thewdactidhiniixtipbandshetpadoidr2yh)ittiatr \0FEpang 65 gooledimol) in
"QQLIEMBEIAfHTe D a@(@e&'tﬁ@%ﬁ%&%@ﬂ&%%%ﬁ%:ﬁb%% 20 mmol,;

evaporated off and the crude product was purifie ‘

cPiaRTStograp kP ErMsHitH e pangiut- v amina teyndiptafietion) agording to
millﬂgﬁﬁeﬁ&l%@:%&ﬂa%lbyf%w@%ﬁﬂ%% Org. Chem. 198’{: ?ﬁ 14?(753), 4-
chloro-phenyls -5-(trifluqQrome -benzene as an oil. The followin
R 0 B 3L S0 SIS HRE ArE SrBcd S, 22 mmol)
IBroroae(danredip Shp henyisuifaryebenzeiredifte metiate forthiud then
P eg. fr 20.4- Xy-Rhe i -brorno-2-igdo-benzene.
A g5 SRl s
(i rEared 151 & Prdparedurorne pudtivking flbdrdunewingraphy on silica
%arqmﬁbzkﬂl If'pa?yﬁ-#gdﬁ@ﬁgmﬁeyk@)%zgﬂ%g@té Z}-rﬁrl% @%’%‘(&fc%‘%@no-z-@l—
phenylsulfanyl)- oro-benzene (jntermediate for 1d). Prepared from
4%??%’ Tﬁ%ﬁ%@ﬁ%ﬁﬁ%ﬁéﬂﬁ%?&?%y RGBFES A6 AR Blenzene. 1-Brorno-4
fluoro-2-(4-rnethoxyphenylsulfanyl)-benzene (intermediate for le).

The following intermediates for 1b~-1m and 2a-2x were prepared analogously:

1-Broimno-2-(4-methoxy-phenylsulfanyl)-benzene (intermediate for 1b). Prepared from -

4-methoxy-benzenethiol and 1-bromo-2-iodo-benzene.

1-Bromo-2-(2,4-dimethyl-phenylsulfanyl)-5-(trifluoromethyl)-benzene  (intermediate
for 1c). Prepared from 2,4-dimethyl-benzenethiol and 2-bromo-l-iodo-4-

trifluoromethyl-benzene.

1-Bromo-2-(4-chloro-phenylsulfanyl)-4-fluoro-benzene  (intermediate  for  1d).

Prepared from 4-chloro-benzenethiol and 1-bromo-4-fluoro-2-iodo-benzene.

1-Bromo-4-fluoro-2-(4-methoxy-phenylsuifanyl)-benzene  (intermediate for Ile).

Prepared from 4-methoxy-benzenethiol and 1-bromo-4-fluoro-2-iodo-benzene.

I-Bromo-2-(4-methyl-phenylsulfanyl)-5-methyl-benzene ~ (mtermediate  for  1f).

Prepared from 4-methyl-benzenethiol and 2-bromo-1-iodo-4-methyl-benzene.
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30 Prepared from 4-methoxy-benzenethiol and
1-brorno-4-fluoro-2-iodo-benzene. 1-Bromo-2-(4-methyl
phezzylsulfanyl)-5-methyl-benzene (intermediate for 1t). Prepared from
4-methyl-benzenethiol and 2-bromo-I-iodo-4-methyl-benzene. WO
éﬁ%ﬁ?@%%é%‘ PCT1DK2004/000244 41 PCT/DK2004/000244
1-Brorno-2-(2,4-dimethylphenylsufanyi)-5-rnethyl-benzene (intermediate

for Ig) Prepared from 2,4-dimethyl-benzenethiol and
21bbepne2idad-dimmeihkbbembetieny!)-5-methyl-benzene (intermediate for 1g) .

LeReoma-Rokd-l uoc{&zﬂ{gﬁ@a{i&%ﬁmlaﬂyw&ﬁer@%% %{%%’ib enzene.

(intermediate for 5 1h). Prepared from 4-fluoro-l-iodo-2-me enzene
and 2-bromo-4-methyl- benzenethiol (prepared from

27bBeme-4- m@ihykpb&w@nﬂm@rﬁy@i@g@}@aﬁmyﬁ%&@w9 Eﬁiﬂé}ﬁ]edlate for
) dllyre repo d fort gié uidine to 3- thlocresol

T{ r% and ukus?uma ,Rro 85688, P86 %Rgﬁﬁlofbmethyl“

1bBremeiie(4- hzavmeﬁyﬁimylétﬁfmm%ﬁmﬁmhyhmmm (intermieghstation

fQpdDr iy epare J&Q@H’u%e%%@%ﬁ%é%ﬁ%ﬁl&pgf 3- t01u1d1ner’]tol3~thxocresol

2-bromo-l-iodo-4-methyl-benzene. 1-Brorno-2-(4-chloro-2-methy
oReh e ARG T BRI ERe (e rrhsthatact o), obraprddddm

4 chloro-l-iodo-2-methyl-benzene and 2-bromo-benzenethiol. 15

ono-. -_(6 _%zhlgro -2 fluor {)Bo)} stqufa%ﬁ) é)enzene (intermediate _for IK).
F’II’ e G Ry PRSIl e mes geézﬁd intermediate for 1i
2Prenrig-Bene émettioty-heBrowibid 4202 dichiord -phienidsutianyisenzene
(intermediate for 11). Prepared 20 from 2,4-dichloro-benzenethiol and

2-bromo- 1 -iodo-benzene. _ ) )
1L BYsvHe-24L et Ansisthelisptiel spdiafiarrria)-bEnramedisieernfetiatd -
foedpayedRteparagiiom o ome-hensenaitiahanthromo-benzenethiol.

2-chloro-l-iodo-4-methoxy-benzene (prepared from
4-amino-3-chloro-phenol by diazotization according to the general 25
ptatedur10¢-dhiomel- o liley bu(rgy/Chement 98 [ind2nitdBeZ53 for  1K).

follgyyach By AlkyatRM e Il d9s %@%&%%9(9%%&?8% enaral

procedure by Uozumi et al. J Org. Chun. 1
1-Byorno-2-(4-chloroplzenylsulfanyl)-benzene (intermediate for 2a).

Prapared from 43 ehioanhenzansthiol a2d drRieRerdsiode-0aNZzene,ared

from 2,4-dichloro-benzenethiol and 2-bromo-1-iodo-benzene.

1-Bromo-2-(2-chloro-4-methoxy-phenylsulfanyl)-benzene  (intermediate for 1m).
Prepared from 2-bromo-benzenethiol and 2-chloro-1-iodo-4-methoxy-benzene
{prepared from 4-amino-3-chloro-phenol by diazotization according to the general
procedure by Tunney and Stille J. Org. Chem. 1987, 52, 748-753 followed by

alkylation with methyl iodide according to the general procedure by Uozumi ef al. J.

" Org. Chem. 1993, 58, 1945-1945)

1-Bromo-2-(4-chloro-phenylsulfanyl)-benzene (intermediate for 2a). Prepared from 4-

chloro-benzenethiol and 1-bromo-2-iodo-benzene.

2-Bromo-5-fluoro-1-(4-methoxy-phenylsulfanyl)-benzene  (intermediate for  2b).

Prepared from 4-methoxy-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene
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2-Brorno-5 fluoro-1-(4-methoxy phenylsulfanyl)-Benzene (intermediate for

2b). Prepared from 4-methoxy-benzenethiol and

2-bromo-4-fluoro-l-iodo-benzene WO 2004/087156 PCT/DK2004/000244
42 ( repared from 2-bromo-4-fluoro-phenylamine by diazotization

24088 154 he general procedure by Tunney and Stille T. Bl PEREHr00244

1987, 52, 748-753) 1-Bronco-2-(4-clif@rophenylsulfanyl)-5 fluoro-benzene

(intermediate for 2c). 5 Prepared from 4-chloro-benzenethiol and

ABroemeia i ré-bisdn-Yefiranehenylamine by diazotization according to the

ebiatighoabucung thnigeihoxmbonysiifan) e ene ptesmediate for

2d). Prepared from 4-methoxy-benzenéthiol and
1-bromo-3-fluoro-2-iodo-benzene (prepared from

Ztﬂm@-fh&@ﬁ@ﬁhﬁf@ﬂﬁﬁmﬁzbﬂﬁj@ﬂmw@ﬁék@cor@m&ﬁ%ﬂi&e 10 generg)).
oacede u;p 15/ nd e§tﬁg 0\} DIJ Ohe 987 2 48-753)
é}bmi)romo 2. A-dimethyi pheny IPanIﬁY ben‘%oelﬁe A rﬂ?@%ﬁg‘fe for

2e). Prepared from 2,4- dlmethyl -benzenethiol and

2ip0ibromenlingde- }a%%%xprz@%s? g;mz,ée,wb m%@&méa"}*&e Byy,

dlazotlzatlon according to the general procedure by unney 15 and Stille
JP@;@J he 11198471 o;qgéangg?ethml and 1-bromo-3-fluoro-2-iodo-benzene

wpm%uw?mﬁm@tﬂymnwmﬂyl)weameﬁzﬁﬁ&rm&@k@tﬁgf% the
rom.4-met 10

r%r% 45 %%ro% Y iodo- e%lggﬁgé O‘?f %roremzl ?ﬁ%ﬁ% 68-753).
phenylsulfanyl) -5-methyl-benzene (intermediate for 2g). Prepared from

4 %&WME%%@%&W Eh@ﬁ?ﬁlf?ﬁi %e‘}zzfé}z%“@bfké}%{%ﬁ%ﬁ@ for 2e). Prepared

1-Brorno-2-(4-methyl phenylsulfanyl)-5-trii luoronaethryl-benzene

(Rt édims for-bfvonsiial e iotribmmaemliodmbensasidrsaared from 2,4-
E&m@m@mgmbﬁmgxrﬁMﬂ%&%@dﬁmgﬂm@ﬂe@ fArelisagtBy Tunney

Isulf B% nze é}l for 2i). Prepared from
ﬁ f{a?y nzzeer%t i0 andrgf -4-fluoro-l-iodo-benzene.

1 Brorno 2-(4 fluoro phenylsulfanyl)-5fluoro-benzene (intermediate for 2j).

S ecne, < GBEPiosh048b0220

-bromo-4-fluoro-1-iodo-benzene 04/087156 PC
Fyepassddnehidrbennmstoipedyidumasyt 8ot aserheapene.

(intermediate for

1-Bromo-2-(4-chloro-phenylsulfanyl)-5-methyl-benzene  (intermediate  for  2g).

Prepared from 4-chloro-benzenethiol and 2-bromo-1-iodo-4-methyl-benzene.

1-Bromo-2-(4-methyl-phenylsulfanyl)-5-trifluoromethyl-benzene  (intermediate  for

2h). Prepared from 4-methyl-benzenethiol and 3-bromo-4-iodo-benzotriftuoride.

1-Bromo-3-fluoro-2-(2,4-dimethyl-phenylsulfanyl)-benzene  (intermediate for. 2i).

Prepared from 2,4-dimethyl-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene.

1-Bromo-2-(4-fluoro-phenylsulfanyl)-5-fluoro-benzene (intermediate for 2j). Prepared

frorm 4-fluoro-benzensthiol and 2-bromo-4-fluoro-1-iodo-benzene.
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2k). Prepared from 2-chloro-4-fluoro-benzenethiol and
2-bromo-4-fluoro-l-iodo- beuzene. 5 I-Bro7)io-5-luoro-2-(4-methyl
phenylsulfanyl)-berzzene (intermediate for 21). Prepared from
4-nmethyl-benzenethioland 2-bromo-4-fluoro-l-iodo-benzene.

P} 3P7E8 5 uor 0-2-(3-zrzethoxyphenylsulfanyl)-berzzene (RtSRIE k{00244
for 2m). Prepared from 3-methoxy-befizenethiol and
2-bromo-4-fluoro-l-iodo-benzene. 10 I-Bromo-2-(2-chloro-4-rrzethyl
phetigisefaiFytf B fiubrdbenzbny mierme difioforb @uynPrefiatethédbine  for
2o6hloposfaraetiviabenzengthiohand seiromesdifiuoro--igdo; bepzene, ;4
1-Bronzo-2-(2-chloro-4-methoxy plenylsulfanyl)-Stluoro-benzene
(RT&%fHEdiate for 15 20). Prepared from

2-chloro-l-iodo-4-methoxy-benzene and 2-bromo-4-fluoro- benzenethiol
(prepared.from 2-bromo-4-flupro-phenylainine by diazotization, according
T B e e B R o T o ArgBed
biforafbelthcbPuscasiitpbadd AfroBehfBoe.11946,5687¢4456-1460). 20
[-Bromo-2-(4-chloro-2 fluoro phenylsulfanyl)-5- luoro-benzene

é). Prepared from 4-chloro-2-fluoro-I-iodo-benzene and

(intermediate for 2
ol B%‘?ngzfﬁ%fﬁgtf Wdhethipferyisulfanyl)-benzene  (intermediate  for  2m).

1PBsonedfn2iluerddkpaethaxiphieryiswinnyhs Stpesasbeneefnzene.

(intermediate for 25 2q). Prepared from 2-fluoro-l-iodo-4-methyl-benzene
and 2-bromo-4-fluoro- benzenethiol. 1-Bromo-2-(2-chloro

phémisubidrilShubroepizzens{idferhetidteob2rienPrefiatathétimme  for

_Zéﬁfo‘ :%%g%?é@%fp island.5 :Q-%%ﬂ'ﬁgﬂ?éiﬁ)é&ﬁgf QiReNZENG 3P filé:la 101 ado-

-(2,4-dich|oro phenylsulfatyl)-5- luoro-benzene (interme for
R§=Bfepared from 2,4-dichloro-benzenethiol and

21 - 4-hIEH o QURIRAZ SR VU 2RARE IR TP KZA0AIRR244,
4240% -?[omoaz-%zA-d uQro phlen?vés%‘anél)ﬁ f#:oro-benzene (]Lntermediate

6P 0t) Brasaret ot 5 AHinti&TBE R SR aMmiT4fee 20d  2-bromo-4-fluoro-
Dpromobie]ludwepdumio-Hemzeiebromo-4-fluoro-phenylamine by  diazotization
according to the procedure reported for the conversion of 3-toluidine to 3-thiocresol

by Tarbell and Fukushima J. dm. Chem. Soc. 1946, 68, 1456-1460).

1-Bromo-2-(4-chioro-2-fluoro-phenylsulfanyl)-S-fluoro-benzene  (intermediate  for
2p). Prepared from 4-chloro-2-fluoro-1-iodo-benzene and 2-bromo-4-fluoro-

henzenethiol.

1-Bromo-2-(2-fluoro-d-methyl-phenylsulfanyl)-5-fluoro-benzene  (intermediate for
2q). Prepared from 2-fluoro-l-iodo-4-methyl-benzene and 2-bromo-4-fluoro-

benzenethiol.

1-Bromo-2-(2-chloro-phenylsulfanyl)-5-fluoro-benzene  (intermediate  for  2r).

Prepared from 2-chloro-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene.

1-Bromo-2-(2,4-dichloro-phenylsulfanyl)-5-fluoro-benzene  (intermediate for 2s).

Prepared from 2,4-dichloro-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene.
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1-Bromo-2-(2,4-dimethyl phenylsulfanyl)-3 fluoro-benzene (intermediate

for 2u). 5 Prepared from 2,4-dimethyl-benzenethiol and
1-bromo-3-fluoro-2-iodo-benzene.
IBrotno-5-fluoro-2-(phenylsulfanyl)-benzene (intermediate for 2v).
Br%f)%%%%%ﬁm benzenethiol and 2-bromo-4-fluoro-1-iodo-béfZERE2E 000244
I-Bromo-2-(4-bromo-2 fluorrophenylsdffanyl)-5fluoro-benzene

(intennediate for 2x). Prepared from 4-bromo-2-fluoro-1-iodo-benzene

a8 Brom - Hilsremdisadsuibms))-Alsoebrramefidpediate  for  21).
AhepyycAroyoeoxi fipesidinedeai o acie-RHEYS- E$8b-benzene.

(intennediate for 2al-2a6) 15 To a solution of 2-bromo-4-fluoro-thiophenol
(6.0 g, 28.9 mmol) in dry tetrahydrofuran (THT, 25 mL) at -78C was
slofiigradedd tsthyhiitmbem (ENfdnylbdnienel P28, Limbn2Biatannied). 2u).

Aﬁﬁ%a@&j@M,ﬂaﬁz&tﬂ?ﬂb@ﬂ%ﬁ&ﬁ&r&@isznigwﬂﬁ%rg%ggﬁ%’—bG

3.8
mmol) was added and the reaction mixture was stirred 30 min a BT A
solution of 4-oxo-piperidine-I-carboxylic acid tert-butyl ester (5.77 g, 20
28 B spiondglin ol BB 420 mlEwas medes ﬁﬁﬁeﬂﬂ@b@iﬁ(ﬁ&tiﬁﬂ )W)(tdlﬁl% il’:’e% from
llowed to warm to it and stirred overnight. Water (50 mL) and ethy
3’(% Ate (25 %]zv"v%%lga%g PEnd' B (ﬁgf%éef)]ﬁase was discarded. The
agueous phase was extracted with ethyl acetate (50 mL) and saturated

FABEIHS- 200 %Hm-‘}ﬂa'(%%é%ﬁ!ﬁﬁn%ﬁ?ﬁ&%@&k%ﬁz@%ﬁ‘?3‘%8‘ 2 %%%QZ%% 2x).

with saturated aqueous ammonium chloride (25 mL) and dried over
REGAESIdIPS trParenh e bratiodbrsams ap it auere hibwuetb eprencthiol.

crude product was purified by flash chromatography on silica gel (eluent:

n increasing amount (0- 22[%) of ethyl acetate in heptane). Yield: 4.67 g
o A AR BB Coafiy e
tevitotnyd 38l (ibnérlmétliate for 3a1-3a6) To a 10 mL microwave vial
A e RIPRINGRO e A R
ester (0.30 g, 1.08 mmo?), N-phenyl-%‘?s t%%ﬁorzineth%ine%li?foﬁgﬁro%eﬁn dry
(soahgo e ARREN), Bnitbbissifirk cerbeleaty @liednyet2dituml).(TMER
(@R IO R0DH0TEISHRGT/RER00400024/% 45 wasaddedand e v
\fh% 53%%8%3%% ase tum.{'rl%we ?{‘mx ure was heated u.nder microwave
conditions at MBBrﬁlﬁ.s & 18R TSR S OB P e Afgmin
at —78 °C. A solution of 4-oxo-piperidine-1-carboxylic acid tert-butyl ester (5.77 g,
28.9 mmo?l) in THF (20 mL) was added and the reaction mixture was allowed to warm
to 1f and stirred overnight. Water (50 mL) and ethyl acetate (25 mL) were added, and
organic phase was discarded. The aqueous phase was extracted with ethyl acetate (50
ml) and saturated aqueous ammonium chloride (25 ml). The organic phase was
washed with saturated aqueous ammonium chloride (25 mL) and dried over
magnesium sulfate, and evaporated to afford the crude product. The crude product
was purified by flash chromatography on silica gel (eluent: An increasing amount (0-
20%) of ethyl acetate in heptane). Yield: 4.67 g (49%).

4-(2-Tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic  acid  tert-butyl
ester (Intermediate for 3al-3aé)

To a 10 mL microwave vial was added 4-(2-hydroxy-phenyl)-piperidine-1-carboxylic
acid fert-butyl ester (0.30 g, 1.08 mmol), N-pheny!l-bis(irifluoromethanesulfoneimide)
(393 mg, 1.1 mmol), and potassivm carbonate (448 mg, 3.25 mmol). THF (2.2 ml)
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diluted with diethyl ether (10 mL). The mixture was filtered through celite,
the solvent was evaporated off and the crude product was purified by
chromatography on silica 5 gel (eluent: An increasing amount (0-100%) of
ethyl acetate in heptane) to produce 349 mg of

KO8T hethanesulfonyloxy-phenyl)-piperidine-I-carbox eI 4y 004/006244
tent-butyl ester. Some of this material4®2 mg, 0.22 mmol) and
tri-(iso-propyl)- silanethiol (59 mg, 0.31 mmol) was dissolved in dry

totderiedad 12pdL tharidebdde o tesedatiationéiivace tate xéﬁmmg: 062 BegAaObhder

Avhis I5 l 1 ! Wa
e e U (T

RAGH fietelsthes mk)n%%wmws filtered @m@waggmwxvent
awds thepdakviasiClogeiovitida sepuenwhh R WaRhRAIBdINAST sitica

IGr onditions at 120C f L. The reaction puxture was
coolg(\;y to ?t §rl%dl the solve Wasa)é\fépp(/)" a gglggﬁi ﬁ?@@rﬁfﬂ?ﬁ%&’%‘%ﬂme
piftficadyf a‘%ﬁ%ﬁr@mm@gr«ﬁ@wﬁmﬂw 16 geil\eipendininl neteasing acid

amaunt0-LR0 Y8 pletyhaceale tane) oyl ssomnromeTh.
(2-tri- |s%(gro yIsHanX%sulfélmgl pherrll%I?@Epzﬂdlr??Ig%%ﬁ% 1d triO|( o-propyl)

SHEBTRA et s s Y2 CaSH sl irpder- @@m@;@ﬂs.rahmmaﬁwd to
mzéka)li)mmbndstﬁaibca(bomg @O teiindf) hatybestgr. (nteumediesdhny)-

é‘i%x) R BRI o, B tar g
ﬁﬁé’tﬂzj Rep h@@p}bpiaqce@l ifrerb0stir omroedeme thiyl- (IENE. bynlbevfelleddagand

RIRCQEUr e A RN 2f 2 bsr%%A'ﬂ%ﬂyix%gn&l Ll2 % o001 mlgfowave
4-(4,4,5,5-tetramethyl-

[ioi%dzjmafb%@rfoz ymis-Gawyarstion piransaseadioxyictaodthe solvent
tembmybﬁﬁwrﬂﬁ he801@0:0dM80ahs purified by flash chromatography on silica

Qro 1 1'-bis(di hen hosphin ocene Jpalladium (11
Cmoi;o%ne aﬁlé- ag a%%g?é %3@} ?Lﬁfo‘?ﬁh rﬁfeﬁ%tf’a’é‘sﬁfﬂza@&?bgﬁﬁ?eﬁ 4-
@48- @pﬂ}gswyimﬁaoﬂawﬁwusbmﬁewmrﬂdmiuxmtboxyiaetbaﬂet&BMEyﬁéster.
r@g,)rpg%yv ler (7 mL). The suspension was stirred overnight at 90C,
cooled to RT, and then quenched at 5C by adding aqueous hydrochloric
acid (2M, 18 mL). Diethyl ether (18 nrL) was added, the 30 phases were
sepmiat Rne-he 2UeNE RIIRSRINAS RABGL Wit diethy SIRET 42X 48

L).Th |ned or were washed with saturated aqueous
%r%ﬁ%”h i ’9?‘ 283? A oVt PReRgFesiving StiHs, ‘ﬁ%%om 4-(2-

| évépmmédléﬂt}é thté)ﬂpmﬂuhnw&sqammﬁt byachroreatagngphyegersilicehis

Q%h(ﬁ&%ﬁﬂ%%?@@W@%ﬁo%&nethybphenol by the following procedure:
A mixture of 2-bromo-4-methyl-phenol (1.12 g, 6.0 mmol), 4-(4,4,5,5-tetramethyl-
[1.3,2]dioxaborolan-2-y1)-3,6~dihydro-2H-pyridine-1-carboxylic acid tert-butyl ester
(1.86 g, 6.0 mmol), dichlorofl,] "-bis(diphenylphosphino)ferrocene]palladium (IT)
dichloromethane adduct (0.245 g, 0.3 mmol), and potassium carbonate (248 g, 18.0
mmol) was suspended in 1,2-dimethoxy-ethane (DME, 23 mL) and water (7 mL). The
suspension was stirred overnight at 90°C, cooled to RT, and then quenched at 5°C by
adding aqueous hydrochloric acid (2M, 18 mL). Diethyl ether (18 mL) was added, the
phases were separated and the aqueous phase was extracted with diethyl ether (2 x 18
mL) The combined organic phases were washed with saturated aqueous sodium
chloride (30 mL), and dried over magnesium sulfate, and evaporated. The crude

product was purified by chromatography on silica gel (eluent: An increasing amount
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WO 2004/087156 PCT/DK2004/000244 46 (0-100%) of ethyl acetate in
heptane). Yield: 1.03 g (59%) of the intermediate 4-(2-
hydroxy-5-methyl-phenyl)-3,6-dihydro-2H-pyridine-I-carboxylic acid

tert-butyl ester. This material was dissolved in ethanol (35 mL), 20% PdIC
WA P088¥uded, and the mixture was treated with hydrogBRTGRE28454pp44
on a Parr shaker apparatus overnight4s The mixture was filtered through
celite and the solvent was evaporated off to produce

4(02AYHORY cthrh edeatp e hgifapipeNdiib--Oarb ds§ o) afithecirt-butylinsier.(2-

Yiglto:0-319:484- 8 MeHhaxy2tiSgRIRyIS) hepyl) .
DA SOt Ack) 10 s (T o AE o
mfg@sp?éaﬁ%f%?d‘ﬁ?ﬁglgﬁq}ﬁaﬁi AP GI@IL). 20% PA/C (0.1 g) was added, and the

hyﬂmw-ﬁfameﬂwmﬁhehycﬂ)@aea f bigh qe-mmpfw&afigq@riﬂ@uﬂfh@&t%m%m
This compound was prepared from 2-broma-4-methoxy-phenol (prepare
o B R R R R PSR pproduce
Chfehsierat > Sysilett-niear))-pipstidiod Poarhepdiapted] toer-butyl ester. Yield:
40(§14g§9§¢91ramethyl-[l,3,2]dioxaborolan-2-yl)-3,6 15
dihydro-2H-pyridine-I-carboxylic acid tert-butyl ester, and the product was
reduced with Pd/C and hydrogen gas as described for

Meﬁwdﬂwsgmem%ﬁbj?ﬁ?&)wﬁmiﬁj@wbgﬁwﬂgf&mﬁﬁfy% _est@,%id
4-(2-Fluqro-6-tri-iso pr ila a en iperidine-|-carboxylic aci

T e G T e
1htdesrer-methosyrbenyieng ofi0rBg)-781B xtivol) dpidiryreF (0 Oeptir) Wi
tr%%sgmya%s B&k%'.ial@%‘&M%@Mﬁ%lﬁ?é%%yfk%&mkp%%ée@rﬂ per%fngg%m

C for five hours. A solution of 4-oxo- piperidine-1-carboxylic aci

Bt Anathpohentharrwdmgeo s RIocekEe udetrane ar. sOmel 4997,
temperatae was maipiainesl m%{@w,5%@ﬁﬁﬁsaﬂkzﬁ[ﬁ@ﬁ@}iﬁ&(aﬁ)miéwﬁeyw@%—
allowed arm.to rt and stirred oyernight. Saturate ueous
o s by MR PGP Yo e
Twih oPgdnictely drydragavagie dwithssabedatéo atRbyudamprianithyl-pheny)- -
chigride 0 mhdiied QVEMAgNEsiym sulfate, and evaporated in vacuo

to afford the crude product. Puritication by chromatography over silica gel
(eluent: ethyl acetate/heptane 1:1) 30 provided 7.80 g (31%) of

A2 RIDERCs MEBORY PRI AU OXRIRE PRG-I -carboxylic acid tert-
butyl ester (intermediate for 3dI1-3d27). A solution of 1-fluoro-3-methoxy-benzene
(10.0g, 79.3 mmol) in dry THF (100 mL) was treated with n-butyl lithium (1.6M in
hexane, 49.8 ml, 79.3 mmol) at -78 °C for five hours. A solution of 4-oxo-
piperidine-1-carboxylic acid tert-butyl ester (15.8 g, 79.3 mmol) in THF (50 mL) was
added at a rate so that the temperature was maintained below —65°C, and the reaction -
mixture was allowed to warm to rt and stirred overnight. Saturated aqueous
ammonium chioride (50 mL) followed by ethyl acetate {10 ml.) was added. The
organic layer was washed with saturated agueous ammonium chloride (50 mL), dried
over magnesiumn sulfate, and evaporated in vacuo to afford the crude product.
Purification by chromatography over silica gel (eluent: ethyl acefate/heptane 1:1)
provided 7.80 g (31%) of 4-(2-fluoro-6-methoxy-phenyl)-4-hydroxy-piperidine-1-
carboxylic acid fert-butyl ester. A solution of this compound in acetic acid (70 mL)
was treated with concentrated aqueous hydrochloric acid (30 m1.) at reflux overnight.

The volatiles were removed in vacuo, and the residue was partitioned between
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carboxylic acid tert-butyl ester. A solution of this compound in acetic acid
(70 mL) was treated with concentrated aqueous hydrochloric acid (30 mL)
at reflux overnight. The volatiles were removed in vacua, and the residue
was partitioned between WO 2004/087156 PCT/DK2004/000244 47
MR Eifioride (100 mL) and a mixture of saturated aquE6TPESEA{0244
bicarbonate (100 mL) and aqueous s&dium hydroxide (10%, to adjust pH

to 11). The organic layer was dried over magnesium sulfate and the
volatidsnwehdoridn 61N vaede. iiher eedidueraat agfhoxedaoiemntgh toete

MRG0 Bd Y EroaRRu B QIFS L aFel t@%ﬁ}tﬁ; Agyﬁ ml'l)l g, or%amilag]gn

concentrated aqueous_hydrobromic acid pproxmately 1

tﬁiéa%di%‘i‘]t%%*s%%%ﬁluﬁ%&%&@n@ﬁn@éé@ %@%geewe@ thvaeuo. The
icelidtiy fors3¢thigep re@tnﬁghe #h i@lﬂx(ﬁ%%f@ﬁ%éﬁ@@d‘) gen bromids in acetic acid

meth hen 1 tetrah ing as the
hyc?rggg)mlccggc uér/(r%/1 ort ﬂ?‘s%é%nr%gugog(ﬁ)%% RS Raiel fdy mL
1@%&:?%@%%@49‘%1 wrtL Yy ennvel ariethy Feadimen(@. 8owikd stiriechath 10rrt h
for, 30 spipiagfore) Bog2@: 62,78 G il Ognmqh. ﬁ@&@?%&h&@%ﬁﬁ 1.2.3.6-

overnight, the precipitate was filtered off, and the filtrate Is W

SLeHARYEEP RSS2 Arahi oAt $810 SRt bl evepound (4 10 g,
mawe@mm ﬁtmtatacﬂﬂa&;mlﬁmﬂweﬁﬂ,)reﬁa%@dwm Mackq e viald i 9%:84 at

0) of 4-(2: f| 13,0 . .
Dy B e P S e I et A e,
diksaivesthitre 1Emiktarel of Ethyladetdte {k0imivhdrd stitarnabi@bombyueous
and s ated &Y&Eﬂ@ tgd"ﬁ"lﬂ)Sa{?d RAL Sge} %&Y&%%dggﬁﬁn ggfh% @oﬁ%@s were

using a Parr shaker apz aratus. The catalyst was removed by filtration,

AR HE Blatifeo iR raendVed [RVAbE6 R lHesrbrbdroxgphas)- 1,2,3,6-
Stt&ﬂﬁ?&@@)},ﬂl&sﬁedl%l@&ﬁibaﬁﬂ Q@gﬂ@ and trppdechihY was dissolved ina

thyl-di 1 0 C for 30 bef

G R Bl i CRaP b g s 5%
nidi61 Y vhg)aud ey dmgestigan heas wongin iBenl shylesnigbsratud. Tixecatalyst was
p{eﬁwéatsmaiﬁtﬁ{%&%@0&&9&5 Wrate was wash %’CW“ gva%gmdﬁ?og 0g)

mL), dried over ml@% esium sulfate, and evaporated {0 afford the crud

pmﬁﬁgﬁpqﬁé?ﬁléét %be?#@é@@g&%%w\f@ﬁw@%ér@m@m &tfsgtpropyl-

aﬁﬁil?léemeptgna i ﬁi[nlarpwded@ 2of 3(GRM BvBFIWA SteRs) 94 4-nonafluoro-
uQro-o- uo

girlﬁlloxy D enﬁfplpe%dﬁlngl 2?61838}? A Rfer MetyFLds: RS Rtipged

ocﬁ\tmgight at rt. The precipitate was filtered off, and the filtrate was washed with water

(20 ml), dried over magnesium sulfate, and evaporated to afford the crude product.
Punification by chromatography over silica gel (eluent: ethyl acetate/heptane 1:4)
provided 1.27 g (65% over two steps) of 4-[2-fluoro-6-(nonafluorobutane-1-
sulfonyloxy)-phenyl]j-piperidine-l-carboxylic acid tert-butyl ester. A mixture of this
compound (1.27 g, 2.2 mmol) and sodium zert-butoxide (0.27 g, 2.9 mmol) in dry
toluene (25 ml) was added to a solution of Pdydba; (0.10 g, 0.11 mmol) and
DPEphos (0.12 g, 0.22 mmol) in dry toluene (25 mL). Tri-iso-propyl-silanethiol (0.42
8, 2.2 mmol) was added, and the mixture was stirred for 5 h at 100°C. After cooling to
1t, the crude mixture was washed with water (50 mL), dried over magnesium sulfate,
and the volatiles were removed in vacuo. The residue was pyrified by chromatography
over silica gel (eluent: ethyl acetate/heptane 1:4) to vield 0.8 g (78%) of 4-(2-fluoro-
o-tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxytic acid zers-butyl ester,
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compound (1.27 g, 2.2 mmol) and sodium tert-butoxide (0.27 g, 2.9 rmnol)
in dry toluene (25 mL) was added to a solution of Pd2dba3 (0.10 g, 0.11
mmol) and DPEphos (0.12 g, 0.22 mmol) in dry toluene (25 mL).
Tri-iso-propyl-silanethiol (0.42 g, 2.2 mmol) was added, and the mixture
WESUHPEHT6r 5 h at 100C. After cooling to 30 it, the crude nEIREIR/H00244
washed with water (50 mL), dried ovetsmagnesium sulfate, and the
volatiles were removed in vacuo. The residue was pyrified by
chromatography over silica gel (eluent: ethyl acetate/heptane 1:4) to yield
0) 4
64?$ﬁ55"%{%’3’%;.é%35ur}%r%“’ya”sﬁzaf@’?’f e S B A
.5k giisB e riskd004/000244 48 4-(5-Fluoro-2-tri-iso
peopylsilenyisaliaphenybrpipesidingy-sarkaxylicsacid terk PR Qe dry

' for 3d|-3e10). A

S . AR BB LA 6 ey e
(@8.rilIRwWasradeih tdr COBIediS0Iubion & ai-butkyldithium (2. tddpbrature was
NRXA0En e 150 A 4L m@xﬂk&u}rg’wam%&@%% ar gt “?é%é%tPat tﬁ‘ o-

temperature was maintained below -4 he mixture was stlrre

iRcEineg @%Y@%%B@o@%’béﬁ@?déﬂﬁc%rb?ﬁ&li@@@m ‘@mw@gﬁew(g@aae 50

ghdi7€hd merRawas addead alaifaie miothakthederrperall®iMasixure res
mﬁunta ned below 5 The resultin H% mixture was 10 allowed to warm t

SN AR BRI TEREVER ”W&SYE(‘TG)%}%%?‘E’%&IQ&W%%‘%&@Y‘
(&@@m () Wasladdes addwel ofganigiajetapaswashebed/itithaiitaied aqueous
AR OMS AT ym@'%ﬂe é § gog% df'edw}l?}{ magnesium sulfate, 4

ana evaporate In vacuo to'a

X9S4fludRo BRI tHS pBe P2 by @fodyt Spipereihardisashphsiic atibvdthyy -

?ﬁﬁ@hdﬂ{thc%&@lﬁlﬁlﬁ@@mm&ép WRR®XE sieReidmid De-MBIeHaLWAS ep.
olved in triet yI s ane (100 )and TFEA (200 nIL) and stirred at rt for

e T e e G e LS HEA e s s g
by rchinobndog Blshyctaisitice gel-{(atved t-atiylopetate/ hepianedk Bxidied by

%m&ﬁég% ghg? g%(gﬁ)é%n@ﬁlem: etkgfl athate/ Og;(‘fgaltp(e: %1 gl)d th' ?rd 44, 4_ﬁﬁ€;a

4-(5-fluoro- oxy-p -piperidine-I-car ester

r%%t@r%ﬂ Wastemiaxédnstherighenybr phistihacot ssﬂwhym@gmmﬂmm ifihis

m@@@%&%ﬁ&@@%@rﬁ%%@m@?@o@% SOMTRMPNQIRIE AP LS acig
%JB he crude mixture was cooled on an icebath, and 18.9 g (43%) of

g %oévﬁaml e F9HERBI hydypbromic acid (75 ml). The crade mixfure was
cooled on an icebath, and 18.9 g (43%) of 4-fluoro-2-piperidin-4-yl-phenol as the

hydrobromic acid salt. A shury of this compound (23.9 g, 86.5 mmol) in
dichloromethane (200 mL) was treated with triethyl amine (13.2 mL, 95.2 mmol) for
1 It before Boc,O (18.9 g, 86.5 mmol) was added and stirring was continued for 30
min. The crude mixture was washed with saturated aqueous ammonium chloride (50
mL) and water (25 mL). The organic layer was dried over magnesium sulfate and the
volatiles were removed in vacuo. The residue crystallized to yield 14.2 g (55%) of 4-
(5-fluoro-2-hydroxy-phenyl)-piperidine-1-carboxylic acid tert-butyl ester. This
compound was transformed into 4-(5-fluoro-2-tri-iso-propylsilanylsulfanyl-phenyl)-
piperidine-1-carboxylic acid fert-butyl ester in a similar way as described for 4-(2-
fluoro-6-tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic acid tert-butyl

ester.
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hydrobromic acid salt. A slurry of this compound (23.9 g, 86.5 mmol) in
dichloromethane (200 mL) was treated with triethyl amine (13.2 mL, 95.2
mmol) for 1 h before BOC20 (18.9 g, 86.5 mmol) was added and stirring
was continued for 30 25 min. The crude mixture was washed with

YR A8 3fueous ammonium chloride (50 mL) and water (PETRERGHQ0244

organic layer was dried over magnesitm sulfate and the volatiles were
removed in vacuo. The residue crystallized to yield 14.2 g (55%) of 4-

(3-fiaBlesotirtiioxgphenyepiperitindbeantbyipiedoie- tertAbobglistesd tert-

Téaz'gz comnorad.wasIaRSiErMes into o -
4-(5-fluoro-2-tri-iso-propylsilanylsulfanyl ghenyl) 30 piperidine-I-carboxylic

dditPferthsutossiisn desrnd ety 4dHexdrmadSretethypphenyl)-piperidine-1-
fhassox6Hsi-isai neopylaianyisylapdmpisnylingddinescahexia agid 4-(4-
t rt-bu_% ed%)er._ ©) 2@_04/08;15 PCT/DK2004/000244 49 _ i
Zl?-ltléﬂfiluolo- RS B SRS HASUERSF pheny i iSipef i arigylic This
acidpernnd oyt esters {interin ediaté- (G BHEL8)isbising HibuprBeHeluephenyl)-
dencneg 1A IR pASIRY Al MHIBIPELIEHRE CROORUIC AR, (o
tert-butyl ester, 2-bromo-5-fluoro-phenol was converted into Zflz -
USR-S Ry ey OB e v RATeA Bisey s dshon i esidr bl
egrpound was transformed into
4-(4-fluoro-2-triisopropylsilanylsulfanyl-phenyl)- piperidine-1-carboxylic
acid tert-butyl ester under conditions described for 4-(2-
b A preisgrmahpsdiramaidiend s phsenbme 1edrodxioadid esier
eyl Rstes: 44) 4-Hydroxy-4-(2-rnercapto phenyl)

iperidine-l-carboxylic acid tert-butyl ester (intermediate for 4a) This, |
R o BN O -G R EHAHAL AR -0 prperdine- 1
4aghosplperdih edrdartybyephiar dvich terthutylvepter ideaacsibeilafova (Esfluoro-2-
%@é%g&%dpf%ﬂnﬁzﬂy&f&%ﬁp%dm_1~c boxylic acid zer%)utyi ster

mercapto-phenyl)-4-hydroxy-piperidine-l-carboxylic acid tert-butyl ester.
Preparation of further intermediates 20
1-tert-Butoxycarbonyl-4-[2-(4-chlorophenylsulfanyl)-S-trgluoroniethyl

%%Sxyéﬁon of further intermediates

I-tert-Butoxycarbonyl-4-[ 2-(4-chlorophenylsulfanyl)-5-triftuoromethyl-phenyl] -
Piperidine-4-ol (intermediate for 1a)

A solution of r-butyl lithium (2.5 M in hexane, 6.5 mL, 16.2 mmol) was slowly
added to a stimed solution of 1-bromo-2-(4-chlorophenylsulfanyl)-5-
(trifluoromethyl)benzene (5.96 g, 16.2 mmol) in dry THF (40 mL) under argon at 78
°C. The solution was stirred for 10 min before 4-oxo-piperidine-1-carboxylic acid
tert-butyl ester (3.23 g, 16.2 mmol) was added in one portion. The solution was
allowed to warm to rt and then stirred ovemight. Saturated aqueous ammonium
chloride (80 mlL) was added and the solution was extracted with ethyl acetate (80
mb). The organic phase was washed with saturated aqueous sodium chloride (50 mL),
dried over magnesium sulfate and the solvent was evaporated off. The crude product
was purified by flash chromatography on silica gel (eluent: ethyl acetate/heptane 2:8)
to produce the target compound as a white foam, yield: 4.53 g (57%).
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piperidine-4-ol (intennediate for 1a) A solution of n-butyl lithium (2.5 M in
hexane, 6.5 mL, 16.2 mmol) was slowly added to a stirred solution of
1-bromo-2-(4-chlorophenylsulfanyl)-5- (trifluoromethyl)benzene (5.96 g,
16.2 morel) in dry THE (40 mL) wider argon at -78 25 C. The solution was
K481 min before 4-oxo-piperidine-I-carboxylic acid t&GHBEAREREP244
(3.23 g, 16.2 mmol) was added in onefportion. The solution was allowed

to warm to it and then stirred overnight. Saturated agueous ammonium
chisrigdqBoniniwashadedait-the solllioAxvasrexiraeted withoetidly from
agRlAIR{8Qnaml) pTNRQLBRANIC PhasE WAS Washed with saturated aqueous
sodium chloride E‘:O mL), 30 dried over magnesium sulfate and the solvent
was evaporated off. The crude product was purified by flash

chnemaw@fﬁmﬂ&owwhfm@%éﬂmrﬁh@Imbgf&#}atﬁé%pzﬁgg&ﬁ)né@-oz

2{ Bducealt‘ Eegar%gbcompound as a white foam, yield: 4.53 g (57%). WO
0041687158 PC TIDK2004/000244 50 The following intermediates for

Ib-im and 2a-2x were prepared analogously from the corresponding

Pr QE’%PB%X}Q@%H??;%? @?%@tﬁﬁ [sub’an »lé»&ﬁ; uarom,elz ! zi)l]-

Butoxycarbonyl-4 naethoxy-p enylsulfanyl ) piperidi
Pt iedigléirdr mricedrdslioxycarbonyl-4-[2-(2,4-dimethyl- ph

enylsulfanyl) -5-(tri luoromethyl- ph enyIJ piperidine -4-0l (intermediate for

et B%tox Ccarho yI? or phen ulfanyl) -4 fluoro
eny p?gjé?’? dlne- R EasE r:Fnoe yl)- uom -phenyl]-piperidine-4-

TetéruButakytakaotd)- 4-[2-(4-methoxy phenylsulfanyl)-4 fluoro phenyl]
piperidine- 4-0l (intermediate for le). 15
1-tert-Butoxycarbonyl-4-[2-(4-methyl phenylsulfanyl)-5-methyl

hERy BB ik bf fnffetivbertorisyfany)-4-fluoro-phenyl]-piperidine-
lutertidratonaryonylA-[2-(2,4-dimethyl-phenylsu fanyl)-5-metlaylphenylJ-
20 piperidine-4-ol (intermediate for Ig). 1-tert-Butoxycar-boiiyl-4-[2-(4
fluoro-2-methyl phenylsulfanyl)-5-methyl pheraylJ-
I-tert-Butoxycarbonyl-4-[2-(4-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine-4-

ol (intermediate for If).

I-tert-Butoxycarbonyl-4-[2-(2,4-dimethyl-phenylsulfanyl)-5-methyl-phenyi] -
piperidine-4-ol (intermediate for 1g).

I-tert- But@xycar bonyl-4-{2-(4-fluoro-2-methyl- phenylsulfanyl) -5-methyl-phenyl]-
piperidine-4-ol (intermediate for 1h).

1-tert-Butoxycarbonyl-4-{ 2-(4-methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine-
4-ol (intermediate for Ii).

I-tert-Butoxycarbonyl-4-[2-(4-chloro-2-methyl-phenylsulfanyl)-phenyl]-piperidine-4-
ol (intermediate for 1j)

I-tert-Butoxycarbonyl-4-{ 2-(4-chloro-2-fluoro-phenylsulfanyl)-phenyl] -piperidine-4-
ol (intermediate for 1k)
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piperidine-4-ol (intermediate for Ht). 25
1-tert-Butoxycarbonyl-4-[2-(4-metlioxy phenylsufanyl)-5-methyl phenyl)
piperidine- 4-01(intermediate for 1i).
1-tert-Butoxycarbonyl-4-[2-(4-chloro-2-methyl phenylsulfanyl)

pHe ¥gibertiine-4- ol (intermediate for 1j) 30 PCT/DK2004/000244
I-tert-Butoxycarbonyl-4-[2-(4-chloro-2luoro phenylsulfanyl)
phenyl]piperidine-4- ol (intermediate for 1k) WO 2004/087156
PEE/DK2004/0D0244 - 5112 AetteBlatox/eaybalyibb A2 Adichéeidine-4-o
pﬁg@xl,gég}lf@gyg,gll)enyl] piperidine-4-01 (intermediate for 11)
1-tert-Butoxycarbonyl-4-[2-(2-chloro-4-nzetlzoxy phenylsulfanyl)
phenyl]pipes-idirze- 5 4-ol (intermediate for 1nr)
11test-Butoxyarsbam-4212: (dnehiavophenylsnamyliahenyiipingriging 40l
(ptcrmediate for 220, 19
1-t8rl(§h‘f6’>’<ycar n f’ﬂ-[Z-(4-methoxy-phenylsuIfanyl)-S fluoro phenyl]
piperidine- 4-ol (intermediate for 2h). 1-tert-Butoxycarbonyl-4-[2-(4-chloro

phenyls 0re-phenyl] piperidi - ol (intermediate for 2e), 15
B R R s
pipéaicirdicta/sr @ttermediate for 2d)
1-tert-Butoxycarbonyl-4-[2-(2,4-dimethyl phenylsulfanyl)-5-broino pherzyl]-
20 piperidine-4-ol (intermediate for 2e) o
R B A ke S e opb g ine-
pparidiresddoiéifteldediate for 2J 25
1-tert-Butoxycarbonyl-4-[2-(4-chloro phenylsulfanyl)-5-methyl
phetzylJpiperidine-4- ol (intermediate for 2q)

1L ii-Butoeshpuiyi-List@ietayienyisulfanyl)-5-fluoro-phenyl]-piperidine-4-

phrenyliswitanyl) /- trfjuoromethjdplzenylJ-

I-tert-Butoxycarbonyl-4-{ 2-(4-methoxy-phenylsulfanyl)-3-fluoro-phenyl-piperidine-
4-ol (intermediate for 2d)

I-tert-Butoxycarbonyl-4-[2-(2,4-dimethyl-phenylsulfanyl)-5-bromo-phenyl]-
Piperidine-4-ol (intermediate for 2e)

1-tert-Butoxycarbonyl-4-[ 2-(4-methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine-4-
ol (intermediate for 2f)

I-tert-Butoxycarbonyl-4-[ 2-(4-chloro-phenylsulfanyl)-5-methyl-phenyl]-piperidine-4-
ol (intermediate for 2g)

I-tert-Butoxycarbonyl-4-{ 2-(4-methyl-phenylsulfanyl)-5-triftuoromethyl-phenyl] -
piperidine-4-ol (intermediate for 2It)

I-tert-Butoxycarbonyl-4-[ 2-(2,4-dimethyl-phenyisulfanyl}-5-fluoro-phenyl]-
piperidine-4-ol (intermediate for 2i)
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piperidine-4-ol (intermediate for 2h) 30
1-tert-Butoxycarbonyl-4-[2-(2,4-dimethyl phenylsulfanyl)-5 fluoro phenylJ-.
piperidine-4-ol (intermediate for 2i) WO 2004/087156

PCTIDK2004/000244 52 1-tert-Butoxycarbonyl-4-[2-(4fuoro
ph8AVRIITERS1)-5-fluoro plzerryzJ piperidine-4- ol (intermedidtefBi2p4/000244

1-tert-Butoxycarbonyl-4-[2-(2-chlorro-42fluoro phe;tvisulfanyZ)-5 fluoro
pherayIJ 5 piperidine-4-ol (intermediate for 21c)
rdstiBteRRatsy A S 24 A st pHieriisulisngesofobeay!/-piperidine-4-

plﬂQﬂMHﬂJQﬁr&%rﬁ 4 ol (intermediate for 21) 10
1-tert-Butoxycarbonyl-4-[2-(3-methoxy phenylsu fanyl)-5 fluoro

phenyl]piperidine- 4-ol (intermediate for 2m)
1ﬂm&Mxy@&ﬁa@WMM(%m@mmwLPBQW@QUWBJ@MWU-
pzl;)%%gige_plgp(n Q%éﬁl 5( ediate for 2n) 15

1-tert- Butoxycar ony ro -4-nzethoxy phenylsulfanyl)-Sfuoro
phenylJ- piperidine-4-ol (mtermedlate for 20)

1ﬁ%&@d&@%;v&%@ﬁﬁyﬁi%(ﬁzé%bj@-ﬁ%&}k&%ﬁ:%hﬁ@%%ﬁ})%@&zf YO iddine-4-

ée [J- 20 plperldlne 4-ol (intermediate for
IR HEHBSEIR%AS B - 4-[2-(2fuoro-4-methyl phenylsulfanyl)-Sfuoro
phenylJ- piperidine-4-ol (mtermedlate for 2a3 25

Ht ox cayl [ , L
pﬁgéngt/%%?a Vij-5 ’ﬁ]uorgz EB_m% ;%rp Jfﬁ@l%yaflffﬁ'teﬁmgd? "éféeféi(]’ﬁ}p eridine-
14efiBirsstaibng-[2-(2, 4-dichloro-phenylsu fanyl)-5, fluoro plienylJ-
piperidine-4-ol (intermediate for 2s). 30

1-tert-Butoxycarbonyl-4-[2- (2 4-difluoro phenylsulfanyl)-5-fluoro-phenyl!J
p{pgﬁdﬁﬁtéoxlcgfl(ﬂwgy é?d(glt 8?‘26’“61@1 phenylsulfanyl)-5-fluoro-phenylj-

piperidine-4-ol (intermediate for 2n)

I-tert-Butoxycarbonyl-4-[2-(2-chloro-4-methoxy-phenylsulfanyl)-5-fluoro-phenyl]-
Piperidine-4-ol (intermediate for 20)

I-tert-Butoxycarbonyl-4-[2-(4-chloro-2-fluoro-phenylsulfanyl)-5-fluovo- phenyl]~
piperidine-4-ol (intermedicate for 2p)

I-tert-Butoxycarbonyl-4-[2-(2-fluoro-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-
piperidine-4-ol (intermediate for 2q)

I-tert-Butoxycarbonyl-4-{2-(2-chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine-4-
ol (intermediate for 2r)

1-tert-Butoxycarbonyl-4-[2-(2,4-dichloro-phenylsulfanyl)-S-fluoro-phenyl] -
Piperidine-4-ol (intermediate for 2s).

I-tert-Butoxycarbonyl-4-[2-(2,4-difluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine-
4-0l (intermediate for 2¢).
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WO 2004/087156 PCT/DK20041000244 53
1-tert-Butoxycarbonyl-4-[2-(2,4-dinietlzyl phenylsulfanyl)-3 fluoro-phenylJ-
piperidine-4-ol (intermediate for 2u).
1-tertButoxycarborzyl--4-[2-(phenylsulfanyl)-5 fluoro
%%ﬁ?ﬂ]‘f&fﬁéﬁdme 4-ol 5 (intermediate, for 2v).
1-tert-Butoxycarbonyl-4-[2-(4-bronco-23fluoro phenylsulfanyl)-5 fluoro
pherzyl]- piperidine-4-ol (intermediate for 2x). 10 Further intermediates for
2&1ettalbivareapbendréd 2rGh-ditngth e Rutferoidtdlboro-phenyl]-
flupro:RhenyDrpiperding1:Garagylic acid tert-butyl ester, and
appropriately substituted ayliodides as detailed below by the
palladium-catalysed coupling procedure described for
1Jmm%(mlmwr@kﬁ{nﬁ{%ﬁ&%@f{lﬁ@@rﬁtp@%aﬂ)ﬁwa@ﬁ@-ﬂ%@
1-tert rbonyl-4-[2-(3-chloro phenylsulfanyl)-5 fluoro pheny
p gﬁfdfﬁgoig%a(%oermedlate for 2al). Prepared from
4-hydroxy-4-(2-mercapto-5-fluoro-phenyl)- piperidine-1-carboxylic acid
tqrtté%ﬂﬁyézz@%@&z%@gyl &Z@g@ﬁé@gQZ%B;@Bﬁa 514 am ~S-fluoro- plzeny{]

1-tert-Butox carbonyl fluoro phenylsulfa uoro phenyl)
o E-4-4) (ﬁ’i‘fé’r’ﬁf{é‘ét 5¥2a2). Prepared from
4-hydroxy-4-(2- mereapto -5- quoro phenyl)- piperidine-1-carboxylic acid

t utyl ster an -3-ipdo- benzene -tert- [-4-[2

T A o A e RS TSR 2 Mg >
(ﬂt@rmeumé)fema@)wplrepdnwlﬁmmoddhytdmbymr(kstweapﬁo -Bppropriately
ﬂa@reiﬁr&ﬁyel)yﬂma@n%' &&%@éy%%wdzﬂ?fh?él%hﬁ;&ﬁﬁ@@&arysed Souplips

2-fluoro-l-iodo-4- methoxy-b enzeneﬁé) are from 3-fluoro-4-nitro-

bR PERIE RO € EDAFhide- 31 o8 %@ﬁ&wé@%ymcba@&wﬂ@ethﬂ)
Nieigdsen J. Chern. Soc. 1941, 645-646 followed by diazotization
according to the general procedure by Tumiey and Stille J. 30 Org.
Clzenz..1937, 52, 748-753 followed by alkylation with methyl iodide

atdenicbhgoto ctineogehé @l Srotiedere: bnp kddzuyil-St/albdo-Dren Ghepai D8
5%, ﬁ%gnlzg‘@ M@ﬁ?%&%?%@o%mﬂ%%% 4&/ %%wap?cﬂ&ﬂuorowphenyl)-

piperidine-1-carboxylic acid ferz-butyl ester and 1-chloro-3-iodo-benzene.

PCT/DK2004/000244

1 —tel”t«Buroag)carborzyl-»c! -[2-(3-fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine-4-
ol (intermediate for 2a2). Prepared from 4-hydroxy-4-(2-mercapto-S-flucro-phenyl)-

piperidine- I -carboxylic acid tert-butyl ester and 1-fluoro-3-iodo-benzene.

I-tert-Butoxycarbonyl-4-[ 2-(2-fluoro-4-methoxy-phenylsulfanyl)-5-fluoro-phenyl]-
piperidine-4-ol (intermediate for 2a3). Prepared from 4-hydroxy-4-(2-mercapto-5-
fluoro-phenyl)-piperidine-1-carboxylic acid ters-butyl ester and 2-fluoro-1-iodo-4-
methoxy-benzene (prepared from 3-fluoro-4-nitro-phenol by reduction to 4-amino-3-
fluoro-phenol as reported by Hogdson and Nicholson J. Chem. Soc. 1941, 645-646
followed by diazotization according to the general procedure by Tunney and Stille .J.
Org. Chem. 1987, 52, 748-753 followed by alkylation with methyl iodide according to
the general procedure by Uozumi e al. J. Org. Chem. 1993, 58, 1945-1945).
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1-tert-Butoxycarbonyl-4-[2-(4-methoxy-2-methylphenylsulfanyl)-5 fluoro
pheizylj- pipezdine-4-ol (intermediate for 2a4). Prepared from
4-hydroxy-4-(2-mercapto-5- fluoro-phenyl)-piperidine-I-carboxylic acid

tort- butyl ester and 1-iodo-4-methoxy-2- methyl-benzene (prepared from

F RO 2 methyl-phenylamine by diazotization 5 accordifg TPHHE04/000244
general procedure by Tunney and Stifie J. Org. Chem. 1937, 52, 748-

753). 1-tert-Butoxycarbonyl.-4-[2-(2-methyl phenylsulfanyl)-5 fluoro
phenyismendihend-b fntfensibaite-for Rz Rrépdtedroifiuoro-phenyl]-

;Mmy AAP-ARSRRI onﬁgﬁh@%ﬂ)arécp Ripgridingskearbexvlicagil s.

rt-butyl ester and, 1-iodo-2-methyl-benzen
R O S DGRy AL (i gr1S b peyptiony2-
piggiidibesdera! (intgrmediaie f@rrﬂaﬁéx?mﬁﬁltﬁﬁlfﬁﬁﬁﬁylame by diazotization

a8 2 MSISANSNOIG BISN: BRI L PRNIAY rag

oro- enzene. 1
17§é?t Butoxycarbonyl-4-[2-(4- methoxycarbonyl phenylsulfanyl) phenyl]
piperidine- 4-ol (intermediate for 4a) was prepared from

4-hydroxy-4-(2 mercapt hen piperidine-l-carboxylic acid tert-but
st B B S Ay e Eateegsis-+

Gﬂwplmgmﬁ@WEZd&ﬁ(ﬂl’eﬁdé@IﬂobTONh@rﬂoéér@h{Qfﬁe&@pto 5-fluoro-phenyl)-
phen sulfan %lfluo %9 benzen Co éi f the invention:
e R P R T N B S
intermediates for la-l m 1 a-l m 25 WO 2004/087156
BQ&“M@%@Q%%[}(Z—ﬂuoro—phenylsu{fanyl)-5—ﬂuom—pheny{]—pzperidine—4~
of (intermediate for 2a6). Prepared from 4-hydroxy-4-(2-mercapto-5-fluoro-phenyl)-

piperidine-1-carboxylic acid fert-butyl ester and 2-fluoro-1-iodo-benzene.

1-tert-Butoxycarbonyl-4-[2-(4-methoxycarbonyl-phenylsulfanyl)-phenyl]-piperidine-
4-0l (intermediate for 4a) was prepared from 4-hydroxy—4—(Z—mercaptmphenyl)e
piperidine-1-carboxylic acid zert-butyl ester, and 4-iodo-benzoic acid methyl ester by
the palladium-catalysed coupling procedure described for 1-bromo-2-(4-chloro-
phenylsulfanyl}-5-(trifluoromethyl)-benzene.

Compounds of the invention:

Method A:
boc
N o H
|
Q
cl ™~
s oH O {"Bu)SnH
©/ ABN  HCI $
DAAP @
intermediates for 1a-1m fa-1m
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55 Example 1 1a, 4-[2-(4-Chloro phenylsulfarryl)-S-tri luorolnethyl
phenyl]piperidine fumaric acid salt 5 Chloro-oxo-acetic acid methyl ester
(2.37 g, 11.2 mmol) was added to a stirred solution of
1-tert-butoxycarbonyl-4-[2-(4-chlorophenylsulfanyl)-5-trifluoromethyl-
Bi?e%ﬂ?ﬂ’-%ﬁgﬁdineA-ol (0.98 g, 2.0 mmol) and dimethyl-pyridift4R240Ha24+
(DIVIAP, 0.44 g, 3.6 mmol) in dry acétonitile (6.4 mL) at 0 C under argon.
The reaction to mixture was allowed to reach room temperature and then
stiedrdérmight. Ethyl acetate (40 mL) was added and the precipitated
salts were removed by filtration through celite. The organic phase was

ashed wjth saturated aqueous sodium bicarbonate (40 mL), saturated
gqaué’aéé\?gb ftf 0&’?&8’??’&8‘%@%%?”&?1@’&%’%@&% ST adwareic acid

i
Té volatiles were evaporated off, and the crude material was 15 dried in
vacua. This material was dissolved in dry toluene (13 mL) under argon.

Tri- n-butyl tin hydride (0.81 g, 3.0 ramol) and
AMtsyartdanvdinyacif emspiyvh zelep-(hitthgd-prchiomiwile wAMMAER Mgy Gibred

resnalpavese a@%%%@&@ﬂ&i?ﬂ&%@%f%ﬁ%% 19;[&%3359&%5%%%1_

h., The solvent. was evaporated, and the crude material was purified
SIRABEFANY o A bl ) EHE bRy e THE G Aoy SVAY,

préduge3.6 mmol) in dry acetonitrile (6.4 mL) at 0 °C under argon. The reaction
J2i(4schloros %u|f% [)-5-tri Ie%oreoraethyl- henyl]-piperidine-|-

B o e T A s o
diegaivddinmine tizmefidedninyiahd hirsipg@adcbridesin diatybétheri{@idion
Sk wasiadd q@l@to%%ﬁz henrgaciion mixiure Wwas @H&%‘?&ht%«%@&m B@o um
room temperature and stirred overnight. The solvent was evaporate: o‘#
SR e dathis s miyiihamaay seien s Hrgidhichede viad dried over
anbeacked dwvﬁlﬂfawuﬂwsvﬁmﬂﬁlﬁ?vbgté rewiger4 Rl ,ﬁgﬂ&l@nﬂw@ﬁh@dnﬁéﬁhl was
saturated aguequs sodium chlari 10 ni ried over magnesium _
s‘%rggtgf anc qgfr?lglgo \1/%% 1%6‘1%%%%5%% eal(%]?é' ?ﬂ% rrlﬁa@é ri‘ﬁ‘(%‘gé%?ﬁ gyaRst -
didstW etninsdifcacéldte ¢2 2 intmyramd fodnar¢caeis-EBB thnd B8 rmol)2-
FHReYSeLn Het-gt Yoo -6 : n
was co-ﬁjecit;(]ad as ;@Eﬁg@fﬁ gih %glinr%%%%% %%eé}; Ilq%\%l%-lr%@{ éﬂr'{&Qg%ﬁ?ed
blgﬂﬁ]‘ fEpon @[%(b)cg%éiéb%h%,%e 14 §vepgoaied, and the crude material

was purified by chromatography on silica gel (eluent: ethyl acetate/ heptane 1:9) to
produce 4-[2-(4-chloro-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine-1-
carboxylic acid fert-butyl ester as a clear oil (0.77 g, 82%). This oil was dissolved in
methanol (8 mL) and hydrogen chloride in diethyl ether (2M, 8 mL) was added at
0°C. The reaction mixture was allowed to warnm to room temperature and stirred
overnight. The solvent was evaporated off and ethy! acetate (25 m1) was added. The
organic phase was extracted with aqueous sodium hydroxide (2M, 8 mL) and washed
with saturated aqueous sodiwm chloride (10 mL), dried over magnesium sulfate, and
the solvent was evaporated off. This material (588 mg) was dissolved in ethyl acetate
(2.2 mL) and fumaric acid (183 mg, 1.58 mmol) dissolved in hot ethanol (96%, 4.4
mlL) was added. The target compound was collected as a white solid. LC/MS {m/z)
372.1 (MH); RT = 2.54; purity (UV, ELSD): 97%, 100%: yield: 0.187 g (19%).

The following compunds of the invention 1b-1m were prepared analogously from the

corresponding previously described intermediates:
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The following cornpunds of the invention | b-1m were prepared

analogously from the corresponding previously described intermediates:

WO 2004/087156 PCT/DK2004/000244 56 Ib, 4-[2-(4-Methoxy

\%%en Isulfanyl) phenyl) piperidine oxalic acid salt was collected as a
t@/‘%‘éft?&.ll IMS (mlz) 299.9 (MH); RT = 2.04; purity (UV, BEEpI524e600244

97%,; yield: 0.090 g (10%). 5 le, 4-[2-(&4-Dirnethyl phenylsulfanyl)-5-tr

fuoromethylphenylJ piperidine oxalic acid salt was collected as a white

s/ (K8t 2)-BBE 2L (N ))-Piere P ABepdinityoX i deidS By & lected

997%; wigld s0Hal BARYmid) ool ,rﬁqpaemﬁy@w'mgjﬂgm 95%,

phenyl) piqgeridine oxalic acid salt was 10 collected as a white's

LERSYi: 0929 8 (NRD: RT = 2.33; purity (UV, ELSD): 83%, 97%; yield:
0.385 g (51%). le, 4-[2-(4-Methoxy-phenylsulfanyl)-4 fluoro phenyl)

piperidi ydrochloric gcid ,salt was collected as a white solid. LC/MS
(rinc/z) %fgéfﬁfﬁ’f 4 f%‘cr%eé’?’f%‘? ‘ﬁ%’i@f ffj«ffi{i\?’ %’%3)%63 B 18|g o atic
07808 ¢/( 3096 LIfctd 29 4-Whéthyibteh(isa% (ariy)) 36 aaeiiyl pHRRYZAAS; purity

piperigingroxalie,asid/s y&agéqglﬁg%  as a white solid. LC/MS (m/z)
298.2 (MI—%; RT = Z.igﬁ)urity (UV, ELqSD): 98%, 99%; yield: 0.233 g

(33%). 20 1g, 4-[2-(2, 4-Dimethylphenylsulfanyl)-5anethyl phenyl

T WA, RT3 i ton LS R oot siek 0.7 g
0 WH): = 2.41; puri : 0, 0; yield: 0. .

O e A R AL & TR LS

pH3eFidirie;xelic @Bfd s&ii as isolated as a white solid. LCMS (m/z)

316.0 (MH F); RT = 2.33; purity (UV, ELSD): 96%, 100%; yield: 0.336 ¢

(34%). i, 4-[2-(4-Methoxy phenylsu fanyl)-5-methyl phenyl)-piperidine

okealié-deitF M- rhorebndtred s arind <oRbiripervige s addogic acid

(PR3 Tt ikl; Uity ksl SRS Yo 2P Yo Mielghr 93 7o19-(3408) purity

VR PBO408 kw8 Seb R E P54,

1L, 4-[2-(4-Methyl-phenylsulfanyl)-5-methyl-phenyi]-piperidine oxalic acid salt was
collected as a white solid, LC/MS (m/z) 298.2 (MH'"); RT = 2.29; purity (UV, ELSD):
98%, 99%; yield: 0.233 2 (33%).

1g, 4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine oxalic acid salt
was collected as a white solid. LC/MS (m/z) 312.0 (MH™); RT = 2.41; purity (UV,
ELSD): 98%, 100%; yield: 0.233 g (33%).

Lb, 4-{2-(4-Fluoro-2-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine oxalic acid
salt was isolated as a white solid. LC/MS (m/z) 316.0 (MH"); RT = 2.33; purity (UV,
ELSD): 96%, 100%; vield: 0.336 g (34%).

1i, 4-[2-(4-Methoxy-phenyisulfanyi)-5-methyl-phenyl]-piperidine oxalic acid salt was
collected as a white solid. LC/MS (m/z) 313.8 (MH"); RT = 2.16; purity (UV, ELSD):
96%, 99%,; yield: 0.375 g (34%).
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57 1j, 4-[2-(4-Chloro-2-methyl phenylsulfanyl) phenyl) piperidine trii
luoro-acetic acid salt was collected as a clear oil. LC/TOF (m/z) 318.0
(MH"); RT = 2.36; purity (UV, ELSD): 99.7%, 99.0%. 5 1k,

4- 2-54-Ch|oro-2 fluorophenylsulfanyl)pherryljpiperidirae trii luoro-acetic
JERPULHRRNAS collected as a. clear oil. LC/MS (mlz) 322.0 (MRATYPEI004/000244
2.27; purity (UV, ELSD): 94.6%, 99.7%. 11, 4-[2-(2, 4-Dichloro
phenylsulfanyl) phenyl) piperidine trifluoro-acetic acid salt 10 was
chiletted 4 -dletead- vk EHS ity 3B TP Rilline2 (BTluprarity dhilN cid

Bl D094 9% 99600180 oft- P(A-Gh %5@%%@4 fanyl:
phe%?)i er(jdiene tiifluoro-%cetic acid@aﬁlkt) was collected as e?('l: é@éﬁ{é}ﬁw OV,
LEMRIS- @17y 384-9MIl); RT = 2.23; purity 15 (UV, ELSD): 95.9, 99.9.
Method B: boc INN OH5HCI 1)BtHCI'S HAc 2) Crabtree

inter i for 2a-¢ catalyst, ac, 20, 2a, 4-[2-(4-Chlorg ‘ )
e oy e e s
hsfdi isisl opideaisidl 43 B0t pilkidsCablifeinte) 3 2P eMSD tith -o2.27; purity (UV,

1Et;§§lt;p@tgwgegr§ggwl-4-[2-(4-Ch|oro-phenylsuIfanyl)-phenyl]-piperidine-4-
ol (12.13 g, 28.9 mmol) in acetic acid (450 mL). The solution was refluxed
overnight, cooled to room temperature and then stirred on an ice bath. A

S s sl s o D
N S RS S DbV
REPIDK2O 04 000T44

tm, 4-[2-(2-Chloro-4-methoxy-phenylsulfanyl)-phenyl]-piperidine  trifluoro-acetic
acid salt was collected as a clear oil. LC/MS (m/z) 334.0 (MHY); RT = 2.23; purity

(UV, ELSD}: 95.9, 99.9.

Method B:

i?oc
Q N
s OH
©/ Hol  DBocO ol S
HAG 2) Crabtree-

catalyst, H,

intermediates for 2a-c 2a-¢

2a, 4-{2-(4-Chloro-phenylsulfanyl)-phenyl- piperidine oxalic acid salt

Concentrated aqueous hydrochloric acid (150 mL) was added to a stirred solution of
1-tert-butoxycarbonyl-4-[2-(4-chioro-phenylsulfanyl)-phenyl]-piperidine-4-ol (12.13
g, 28.9 mmol) in acetic acid (450 mL). The solution was refluxed overnight, cooled to
room temperature and then stirred on an ice bath. A saturated aqueous solution of
sodium hydroxide (250 mL) was slowly added and the unclear solution was extracted

with ethyl acetate (3 x 450 mL). The combined organic phases were washed with
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58 saturated aqueous sodium chloride (450 mL), dried over magnesium
sulfate and the solvents evaporated off. The crude material (8.02 g) was
dissolved in TNT? (195 mL) and di-tert-butyl dicarbonate (Boc20, 6.96 g,
31.9 mmol) and triethyl amine (5 mL) were added. The mixture was
StkétPEERIfght and then quenched by addition of 5 saturatd§ BHeHL00244
ammonium chloride (200 niL). The organic phase was dried over
magnesium sulfate, and the solvent was evaporated off. The crude

mt&ma?id/\memﬁriﬁﬂﬂduy dﬂodﬂra(@@a@hy onesilicagehiekant Aifate and the
Neieaana, A ou0t gfethyl . 9&%410 ?@g B) I\ NERIANEL L0 PIOGUEE 1 s 11

4-[2-(4- chlo o-phenylsu ny pheny pen e- -car oXy ic'aci

tert e ater il canimitie d5ireB. 629 . PRIS mimelianiOnetyHissioly é8 inl)
meshylenechiaddaitha0 mk) sl‘l&‘@ﬁ%ﬂ:&ﬁ% Qﬁ@ﬁ&ﬂ@&ﬁ&ﬂ%@'%@} SREesah of

the solu%on using a Parr, shaker apparatus and (1,5-

cH BB ISR RBIREHTHED: & & ASTIHBL IS (REsR RSP ESHiE)over

iridagnuiir(Craltfitectsid atal ystlvend 9bag, dza\f}ialmmobfwasmachieﬁbamdtéhal was
i g tin rmg };Ih?egsatalyst wa

ﬂg erg%%?%%g:ﬁ%%%%gwg ugtﬁ %a%ggoé)ur Hrom 038%3 %yc'()fne‘+’hyl

sitictisel (feRiem: mn hepteusing anrsupe o‘Fﬁl‘(ﬁ%&é@&P@%@E@%ﬁW -phenyl}-
hﬁ@@mﬁe@ Reroshigeid i«%ﬁ(‘}eﬁbr_l)gfﬂ' rienylsy{anyd)Bhe rwl]ﬁ 2). This material

piperidine-l-carboxylic acid tert-butyl ester (5.37 g). This material was
CHEBONBE BB ST AU AR Gty thopesRicd
6‘r11m1g111331mm0é)>1um addﬁdganohthePﬁeactl@}mmxtur@mﬁlrreﬁd (1,5~

o S RS AR gm0
pliagbisreressdpatraliety Sand e auebusas h@;b@d/valsdeﬂtﬁabréd)gnmfemy\lvas
apeiatel BQQmkle The-cembined LigaNcPhASRS Wa'SWashediWith quct was

saturated aqueous sodium chlgride (300 mL), dried over magnesium

shatedahy fh@gﬁwgm%%%r&%éeaf?nﬁ*h%%%%%%a%afbvhﬁ
chsemategrzphy on siipargs! (elqﬁmuém 252!1{@@&1&6@%%@&”@5@%6@}1}
(O -25%) in ethyl acetate .cont ne) t duc i

Tl SRS Bt kel T e T rgapd 1=
wagﬂ@ﬁggb{{i@dnb)m@mdmﬁaﬁﬂoa@;|m|éwtbfbs<@ﬁc @M 60.48-9) B3 TikiECD)

WA aiewdmﬂe#@qefcﬂgn(ﬁlﬁm%mu%ﬁ%m%@x&mg BG4 19%5?4&
acid salt was collected as a white solid. LC/MS {(m/z) 304.0 (MR
% aﬁﬁ WW slgﬁlgﬁ)hydmmde (2M, 200 mL), and ethyl acetate (400 ml) were

added. The phases were separated, and the aqueous phase was extracted with ethyl
acetate (400 mL). The combined organic phases were washed with saturated agueous
sodium chloride (300 ml), dried over magnesium sulfate, and the solvent was
evaporated off. The residue was purified by chromatography on silica gel (eluent: An
increasing amount of ethanol (0-25%) in ethyl acetate containing 5% triethyl-amine)
to produce 4-[2-(4-chloro-phenylsulfanyl)-phenyl]-piperidine (1.63 g). This material
was dissolved in THF at 50°C and a solution of oxalic acid (0.48 g) in THF was
slowly added. 4-[2-(4-chloro-phenylsulfanyl)-phenyl]-piperidine oxalic acid salt was
collected as a white solid. LC/MS (m/z) 304.0 (MH"); RT = 2.29; purity (UV, ELSD):
96%, 96%; yield: 1.86 g (15%).

The following compounds of the invention 2Zb-Zx and 2al-2a6 were prepared

analogously from the corresponding previously described intermediates:
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30 96%, 96%; yield: 1.86 g (15%). The following compounds of the
invention 2b-2x and 2al-2a6 were prepared analogously from the
corresponding previously described intermediates: WO 2004/087156
PCTIDK2004/000244 59 2b, 4-[2-(4-Methoxy phenylsulfanyl)-5 fluoro
pHeA$AY BipEfidine oxalic acid salt was collected as a white SSfitPEeepo244
(mlz) 318.1 (MH1); RT = 2.16; purity (8V, ELSD): 91%, 98%. 5 2c,
\A%i (4-Chlorophen))lsulfanyl)-5-fluoro plzezzylj-piperidine oxalic acid salt
‘Ol s el sdlitn UEHAS (AP Hz) ERb1Be (Mire yRile 2 2433t was

PetsityotbiMis BLSRY: s G, ORYS: Pt ere :
y thoxy pr?enylsulfanylg)%% uSoro phenyl%?per%d%gep g%y lic'acl R)'

és/ 18 dllected as a white solid. LC/MS (m/z) 318.1 (MM); RT = 2.12;
purity (UV, ELSD) 98.6%, 98.5%. 2e,

2:4-Di ; eeln) Slg af:? yl)-5-bror yl) pi erldlne fuznaric
;%%%2 g‘\;/?vg;ﬁ (P:)o d a5 W Wf%eioﬂ K?rgp(ﬁﬁ’z’ BIPF A et avas
25@@%%@ {Wtew&g@w@g(@% 4, smzf*)m’z-é@wmemty (UV, ELSD):

p@@,@yﬁg{fgﬂyjkzbfyqrg phenyl] piperidine trii luoro-acetic acid salt was
collected as a clear oil. LCIMS (m/z) 302.1 (MH+); RT = 2.12; purity (UV,

ELSD): 73.3%, 97.9%. 20 2g, 4-[2-(4-Chlorophenylsulfanyl)-5-methyl
phemynzgipammﬂmgmsamja)@cjﬁlo%alpmw%e&{aﬁ;@%&é%@%h was

e A L Lo e Rt st 7 e bR
tARSre2%hekitic acid salt was collected as a clear oil. LCIMS (m/z) 352.2

(ME); RT = 2.49; purity (UV, ELSD): 95.0%, 99.8%. 2i,

4- [2 2.4-Diniethyl henylsulfanyl) -5- luoro-phenyl) piperidine oxalic acid
Wad @&Wé warheralswrardolicrerombem/zy BaedinnrRmicaidgult

puﬁﬁdeMtethﬁD)ﬂﬁﬁ 3061009848 (m/z) 378.0 (MH™); RT = 2.50; purity (UV,
ELSD): 99.3%, 98.5%.

26 4-[2-(4-Methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine trifluoro-acetic acid
salt was collected as a clear oil. LC/MS (m/z) 302.1 (MH"); RT = 2.12; purity (v,
ELSD): 73.3%, 97.9%.

2g, 4-[2-(4-Chloro-phenyisulfonyl)-5-methyl-phenyl]-piperidine triffuoro-acetic acid
salt was collected as a clear oil. LC/MS (m/z) 317.0 (MH"); RT = 2.41; purity (UV,
ELSD): 94.9%, 99.8%.

2k,  4-[2-(4-Methyl-phenylsulfanyl)-5-triftuoromethyl-phenyl]-piperidine trifluoro-
acetic acid salt was collected as a clear oil. LC/MS (m/z) 352.2 (MH"); RT = 2.49;
purity (UV, ELSD): 95.0%, 99.8%.

2i, 4-{2-(2,4-Dimethyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine oxalic acid salt
was collected as a white solid. LC/MS (m/z) 316.1 (MH"); RT = 2.38; purity (UV,
ELSD): 95.1%, 100%.
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WO 2004/087156 PCT/DK2004/000244 60 2j, 4-[2-(4-Fluoro
phenylsulfanyl)-5 fluoro phenyl] piperidine oxalic acid salt was collected

as a white solid. LC/MS (m/z) 306.0 (MIT); RT = 2.10; purity (UV, ELSD):
88.1%, 97.6%. 5 2k, 4-[2-(2-Chloro-4 fluoro phenylsu fanyl)-5-fluoro

DA BTAEfdine oxalic acid salt was collected as a white sBRGDEEIRFE0244
(m/z) 340.0 (MH'"; RT = 2.20; purity (WV, ELSD): 95.1 %, 100%. 21,
4-[2-(4-Methyl-4 phenylsulfanyl)-5 fluorophenylJ piperidine furnaric acid

séit 10indd Gottocrbdranbsdfwbibe silid:d-ES ey 8% WME )BT salr was
28RN (UM ELRP): O/ ; -@MEIeXY, .
phenylsulfanyl)-5 fIuo§ro%ﬁ%]@éﬁ%@%ﬁ%ﬁégﬁgﬁ%ﬁﬁ%SHXC%%SD)'
D6 g, LOIMS (rn/z) 318.0 (MH+); RT = 2.17; purity (LTV,

ELSD): 1591.1%,97.1%. 2n, 4-[2-(2-Chloro-4-methyl phenylsu fanyl)-5

L Rl WP Sl ey B s, i
201D oy [plecEhlos o Avhitt rokyl phe Ay ifeny BAB. B Hhaty 2.20; purity

pipsridingiyroare, aeighsalt was collected as a white solid. LC/MS (m/z)
352.2 (MH); RT = 2.27; purity (UV, ELSD): 95.8%, 97.2%. 25 2p,
4-[2-(4-Chloro-Z fluorophenylsulfarryl)-5 fluoro phenylJpiperidine fumasic

T e e L i
29; puri : 97.49 9%. -[2-(2-Fluoro-4-methyl .
o R Ao ol RS b A b R A sy OV,
cBlettsPeié.cPWHite solid. LC/MS (mlz) 320.0 (MH"); RT = 2.22; purity

(UV, ELSD): 92.7%, 97.1 %. WO 2004/087156 PCTIDK2004/000244 61

2r, 4-[2-(2-Chloro phenylsulfanyl?-S fluoro phenyl) piperidine hydrobromic
a%?a a/i ~(3-Methoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine oxalic acid salt was

collected as a white solid. LC/MS (m/z) 318.0 (MH"); RT =2.17; purity (UV, ELSD):
91.1%, 97.1%.

2n,  4-[2-(2-Chloro-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine  fumaric
acid salt was collected as a white solid. LC/MS (m/z) 335.9 (MH"); RT = 2.24; purity
(UV, ELSD): 95.8%, 99.6%.

20, 4-[2-(2-Chloro-4-methoxy-phenylsulfanylj-5-fluoro-phenyl]-piperidine  fumaric
acid salt was collected as a white solid. LC/MS (m/z) 352.2 (MH"); RT =2.27; purity
(UV, BELSD): 95.8%, 97.2%.

2p, 4-[2-(4-Chloro-2-fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine fumaric acid
salt was collected as a white solid. LC/MS (m/z) 340.0 (MH"); RT = 2.25; purity
(UV, ELSD): 97.4%, 99.9%.

2q,  4-[2-(2-Fluoro-4-methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine  fumaric
acid salt was collected as a white solid. LC/MS (m/z) 320.0 (MH"); RT = 2.22; purity
(UV, ELSD): 92.7%, 97.1%.
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was collected as a clear oil. LC/MS (m/z) 321.9 (MH'); RT = 2.14 1nin;
purity (UV, ELSD): 72.0%, 96.6%. 5 2r, 4-[2-(2,4-Dichloro
phenylsulfanyl)-5 fluoroplzenylJ piperidine fumatic acid salt was collected
as a white solid. LC/MS (m/z) 358.0 (MH'); RT = 2.34; purity (UV, ELSD):

§7AOGHRT 1%, 4-[2-(2,4-Difluoro phenylsulfanyl)-5 fluoro plzekfylPK2004/000244
piperidine fumaric acid salt 10 was céllected as a white solid. LC/MS

(m/z) 324.0 (MH+); RT = 2.11; purity (UV, ELSD): 97.0%, 100%. 2u,
42[2-{i%K@iﬁi@Wﬁ@ﬁWﬁatW)@de@p@mwymﬁwiM%omic acid salt

lupro-3aeticdasid S t !/
(I\E/%I;S) RT = %33 %ﬁ‘ﬁ’ﬁlg‘?ﬁgé‘“’ gg)ﬁgée L Ay v,

r) -5 fluoro phenyl]piperidine trii luoro-acetic acid salt
was coIIected as a clear oil. LC/MS (n1/z) 288.0 (MH+); RT = 2.06; purity

oP e e TR SR B SRl GEBne s e e oo

chiecriresdaagleartolt sadiVMEQVE) (386 @1&@1@\)@}&1}; R?.&&%UQW@W,
B 969{%099.3%. 25 2al, 4-[2-(3-Chloro phenylsu fazzyl)-5 fluoro
phenyl) piperidine oxalic acid salt was collected as a white solid. LCM1S
(m/z) 322.0 (MH+); RT = 2.22; purity (UV, ELSD): 95.4%, 89%. 2a2,

43t24%’?mﬁw@;ﬂwwﬁwf@w%ﬁmrﬂz@h@w&@mﬁw%%%%@&QH salt

iy (O PRGN St ook 14 BT bR A0 H B A

2L248; 47[9%218Mi6r0-4-rnethoxy-phenylsulfanyl)-5 fluorophenylJ
piperidine funzaric acid salt was collected as a white solid. LC/MS (m/z)
336.0 %,éRT 2.06; purity (UV, E,LSD): 97.3%, 99.9%. 5 2a4, 4-[2-(2
M8th l? s Braredsrdtomyls Sfurerorhayif piseridine tibioo-acetic

acid salr was collected as a clear oil. LC/MS (m/z) 314.0 (MH); RT = 2.33; purity
(UV, ELSD): 85.3%, 98.5%.

2v, 4-[2-(Phenylsulfanylj-5-fluoro-phenyl]-piperidine trifluoro-acetic acid salt was
collected as a clear oil. LC/MS (m/z) 288.0 (MH™); RT = 2.06; purity (UV, ELSD):
98.6%, 99.4%.

2%,  4-[2-(4-Bromo-2-fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine  trifluoro-
acetic acid salt was collected as a clear oil. LC/MS (m/z) 386.0 (MH"); RT = 2.16;
purity (UV, ELSDY): 96.7%, 99.3%.

2al, 4-[2-(3-Chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine oxalic acid salt was
collected as a white solid. LC/MS (m/z) 322.0 (MH"); RT =2.22; purity (UV, ELSD):
95.4%, 89%.

2a2, 4-[2-(3-Fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine oxalic acid salt was
collected as a clear oil. LC/MS (m/z) 306.0 (MH"); RT = 2.23; purity (UV, ELSD):
90%, 99%.
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acetic acid salt was collected as a clear oil. LC/MS (m/z) 332.0 (MH); RT =
2.16; purity (UV, ELSD): 96%, 100%. 2a5, 4-[2-(2-Methyl
phenylsulfanyl)-5-fiuoro phenyl] piperidine funiaric acid salt 10 was

white solid. LC/MS (m/z) 302.1 (Me); RT = 2.20; pu
%%ﬁﬁ‘@%%i 99.0%. 2a6, 4-[2-(2-Fluoro phenylsulfanyl)-5* e PR ot
luorophenyl]piperidine hydrobromic aéd salt was collected as a clear oil.
LC/MS (m/z) 306.0 (MM"); RT = 117; purity (UV, 15 ELSD): 86.7%,
FEY Hhethdduer dhbeistev-PReNy i Ay Pl §oT:2y D ephid e Pptiite STIRS:

1:34KEIBUaScaN 4Rk Gs MARAGIA A Lriical PR,
4@[%,(4 Trlfglluorometll henylsul%‘anyl) ,g%geﬁy)gg%%r)ldme trii I%gro %ggtlcumy

ShP28 R

4-(2-tri-iso- propylsnanylsulfanyl phenyl) piperidine-I-carboxylic acid

tert;byt 085 xnm o -4- tr qu meth |-ben;
%Ernggﬁgl gé s g]?f\fv%\s %s(o vg Uiy K}jl ﬁ{ég:sos’gde f B3N loro-
Pigodbag ¢1seigy sneb breEhitos q@mgﬂdw@mmnwzmumﬂommx 16;
wareadaedaToshiseglutgn were WO 2004/087156 PCT/DK2004/000244
63 added potassium tert-butoxide (10 mg) and tetra-n-butyl ammonium
fluoride (TBAF, 1M in THF, 0.1 inL, 0.1 rnmol) and the reaction mixture
\ias, stirfed and soed kulingor argorophe:splutionas filiesed andthe

Sphvensias FYeRURIELlh, oS Sroth e RS LUt Y. purbn

chromatography on SI ica gel INCrea

dthyilicdtatéarPAdbtane) to produce 4-[2-(4-trifluoromethyl-

2a6, 4-[2-(2-Fluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine hydrobromic acid
salt was collected as a clear oil. LC/MS (m/z) 306.0 (MH™); RT = 2.17; purity (UV,
ELSD}): 86.7%, 94.0%.

Method C:
?00 l?oc
N N ﬁ
1} Pd (0)
2} DPEphos 1) HC!
STIPS l 3) KOBut 3 2y HPLC

S 4} TBAF =y purification S
+ R | —
P =

3al, 4-[2-(4-Trifluoromethyl-phenylsulfanyl)-phenyl]-piperidine trifluoro-acetic acid

salf

A mixture of 4-(2-fri-iso-propylsilanylsulfanyl-phenyl}-piperidine-1-carboxylic acid
tert-butyl ester (38 mg, 0.085 mmol) and I-iodo-4-trifluoromethyl-benzene (23 mg,
.085 mmol) was dissolved in dry degassed toiueﬁe (0.3 mL). Pdydba; (1 mg) and
DPEphos (1 mg) dissolved in dry toluene (0.2 mL) were added. To this solution were
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phenylsulfanyl)-phenyl]-piperidine-I-carboxylic acid tert-butyl ester (3al)
as a clear oil (22 mg, 59% yield). This material was dissolved in methanol
(I mL) and hydrogen chloride in diethyl ether (2M, 1mL) was added and

§(9J yé)]q was stirred overnight at it, The solvent was eva f
tﬁ?g cru%e prsoduct was purified by HPLC i0 (containing 0.1%%%%?({%%%944

standard eluent) to produce 4-[2-(4-trffuoromethyl-
Isulfanyl)-phenyl]-piperidine 3al as the trifluoro-acetic acid salt.

phen ) 1
ﬁ%‘i‘&%@%ﬁ?&l’@%’f&}%ﬁ’é} ¢ (Orrerthisrazeoyhmnmerie SumidhiTBAF,
puﬁtﬁl(Wg,ﬂgﬁg;, 03 &%ﬁﬁ/@ﬁé&ﬁ&fgﬁ%&@%@@ﬂ@d%q 2%or 1 h
invention 3al-3a repared_from. 4-(2-tri-isQ- .
R e e o e e G e
redBbll Pagpreplee dfrompmatography on silica gel (eluent: An increasing amount
2tikjelSO- ija -5 I-phe iperidhie- - oy
T L o e e by
PR BTV HTMTPRAYY S RSt FERg I Beiditretbearbesisrid tdibas a clear
teﬂ{%?tﬂgzemt?félaﬂﬁﬁml laiﬁﬁ@pﬁif?@diﬁ’@iﬂ%d iln methamél (1 IlnL) aéxd hylrdrogen
4-(2-flyoro-G:tri-iso-pro ilanylsulfanyl-phenyl)- piperidine-l-carboxylic
e el P AT P e ey i B s SEeed Ve
tatiso-propylsitah yrse ltamydpted mi apiptddinelid- pasboxyticapidifert-butAPLC

e(%@ﬁ)an%ﬁ%'@]i]‘/@ (rerar qufré?mdard cluent) to produce 4-[2-(4-trifluoromethyl-
4-(4-fluoro-2-tri-iso-propylsilanylsulfanyl-phenyl)- piperidine-1-carboxylic

greertbityDedisry Wateepidpatal sdbrogiibenp-aetimpeid salt. Yield:'3.2 mg
442 (3veralororgfroroping zytsulfanul phrmyHpinesicine thidieraaceticsn):

aé‘z%%n/sa%wg}s prepared from 2-chloro-4-fluoro-l-iodo-benzene and
collected as & clear oil (5.0 mg). LC/TOF (rnlz) 322.0 (MH}); RT = 2.27
min; purity (W, ELSD): 98.4%, 97.7%. 30 3a3, 4-[2-(4-Methoxy-2-methyl

PRz YR el AR RInG Tl Helosaseils a@&%%\f;%?ﬁa%%m-

from 1-iodo-4-methoxy-2-methyl-benzene Wasand%fﬂ?%cted as

aueaybeirn geutieryikenourisuRing- baasbersdicorid vl e m/2p12
JBAFM; Rirome. 24-igi-Rio Vil dalRian 9B AW enyl) piperidine-1 -
carboxylic acid fert-butyl ester) 3el-3cd4  (prepared from  4-(2-tri-iso-
propylsilanylsnifanyl-5-methoxy-phenyl)-piperidine-1-carboxylic  acid  terz-butyl
ester) 3d1-3d27 (prepared from 4-(2-fluoro-6-tri-iso-propylsilanylsulfanyl-phenyl)-
piperidine-1-carboxylic acid fert-butyl ester) 3el-3elt (prepared from 4-(5-fluoro-2-
tri-iso-propylsilauylsulfanyl-phenyl)-piperidine-1-carboxylic acid fert-butyl ester)
3f1-3f13  (prepared  from  4-(4-fluoro-2-tri-iso-propylsilanylsulfanyl-phenyl)-

piperidine-1-carboxylic acid tert-butyl ester) were prepared analoguesly:

3a2, 4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-phenyl]-piperidine trifluoro-acetic acid
salt was prepared from 2-chloro-4-fluoro-1-iodo-benzene and collected as a clear oil
(5.0 mg). LC/TOF (m/z) 322.0 (MHY); RT = 2.27 min; purity (UV, ELSD): 98.4%,
97.7%.

3a3, 4-[2-(4-Methoxy-2-methyl-phenyisulfanyl)-phenyl]-piperidine  trifluoro-acetic

acid salt was prepared from 1-iodo-4-methoxy-2~methyl-benzene wasand collected as
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3a4, 4-[2-(2,4-Dii luorophenylsulfanyl) phenyl) piperidine trifluoro-acetic
acid salt 5 was prepared from and 2,4-difluoro-l-iodo-benzene and
collected as a clear oil (3.7 mg). LC/MS (m/z) 306.0 (MH+); RT = 2.24

PRV, ELSD): 97.9%, 100%. 3a5, 4-[2-(2, 3-Dimethyl hxa004/000244
phenylsulfany9 phenyl] piperidine trifl&oro-acetic acid salt was prepared

from 1-iodo-2,3-dimethyl-benzene and collected as a clear oil (6.0 mg). 10

L&/ / )82‘?l 1 & RT =237 mini purity % ELSD). 95.9% ‘
95.519\%%. %ﬂ; A %(31745-%%%%) %i%o@%ﬂ; n%% p%e% ﬁ%é’ﬁﬂ)ﬂ%&[% ELSD):
|§8rb%adéiéeacid salt was prepared from 4-iodo-1,2-dimethyl-benzene

and collected as a clear oil (4.2 mg). LC/MS (m/z) 298.0 (MW); RT =2.37

in; purity (UV, ELSD): 96.6%, 100%. 15 3bl, 4-[2-(2-Chloro-4-;ethoxy
kA ﬁl)[-jégﬁ?é?ﬁ?/lziﬁ%‘ﬁ{ﬁj"ﬁﬁi@ﬁﬂm@'ﬂﬁ?ﬁﬁ@m@a@é‘ﬁ@ﬁb@@éﬂtW&é salt

mmmpﬁfeﬂrﬁrﬁmmmja;ﬁﬁdmo%oﬁgﬂg%z@ﬁ%m @Bﬂec@éw@tgtﬁ‘é%@é‘z %0ﬂ (3.7
: 1+), RT = :
O B B s Y e TR R o

phenylsulfanyl)-5-methyl phenyl) piperidine trifluoro- acetic acid salt was

aseg {toRy eiosinpesAemethyl-hen: i - g‘eica%l' al,
2%%.4%. éhs%%%%@%ﬁ%@? el e

B PISBAITO6R Sb%load-tunetirbenzine i s ARl as 0B R me).
Abedgbpiperidisae(MHTDraTacetiy asid palityas\Epsraddsan, 95.0%,
2-fluoro-l-iodo-4-methyl-benzene and collected as a clear oil (4.3 mg).
LC/MS (m/z) 315.9 (MH); RT = 2.30 min; purity (DV, ELSD): 30 85.8%,
F0694-Bb 4. 4-{2naiBlapherBmibtndky ol isnteadily- -yhethybphienytd salt

RiReHdipgHfYRra-Aeetic Agidsalhy r . |
2-fl#gro?4-ei;odo-l-m%ng—benzﬁ%%va%%{g(%%e%%%? d as a clear oil (4.2 mg).

KBB4 008204 85 Fragatéanito mutn (870 BLHBI 8&shEiffamine
by diazotization according to the general procedure by Tunney and Stille
J. Org. Chem. 1987, 52, 748-753) and collected as a clear oil (4.3 mg).
LC/MS (rn/z) 332.0 (MH+); RT = 2.20 min; purity (I1JV, ELSD): 88.1%,
Bddos. 4-[2-(2-Chloro-4-methoxy-phenylsulfanyl)-5-meithyl-phenyl]-piperidine

trifluoro-acetic acid salt was prepared from 2~chloro-1-iodo-4~methoxy-benzene and
collected as a clear oil (3.8 mg). LC/MS (m/z) 347.9 (MH"); RT = 2.28 min; purity
(UV, ELSD): 92.3%, 100%,

3b2, 4—-[2»(.ZmChloro—éf—mezhyI-phenyZ&ub’anyI)»-5»—mei‘hyl—phenyl]«p@peridi}ze trifluoro-
acetic acid salf was prepared from 2-chloro-1-iodo-4-methyl-benzene and collected as
a clear oil (4.4 mg). LC/MS (m/z) 331.9 (MH"); RT =239 min; purity (UV, ELSD):
97.3%, 100%.

3b3, 4-[2-(2-Fluoro-4-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine  trifluoro-
acetic acid salt was prepared from 2-fluoro-1-iodo-4-methyl-benzene and collected as
a clear oil (4.3 mg). LC/MS (m/z) 315.9 (MH"); RT = 2.30 min; purity (UV, ELSD):
85.8%, 100%.

3b4, 4-{ 2-(4-Fluoro-3-methoxy-phenyisulfanyl}-5-methyl-phenyl]-piperidine

trifluoro-aceiic acid salt was prepared from 2-fluoro-4-iodo-1-methoxy-benzene
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5 3b5, 4-[2-(3-FZuoro-2-methyl phenylsulfan))l)-5-mnetltyl phenyl)
piperzdine trifluoro- acetic acid salt was prepared from
1-fluoro-3-iodo-2-methyl-benzene and collected as a clear oil (5.2 mg).

M 315.9 (MH") ; RT = 2.34 min; purity (UV, ELSD); %,
WS%?@%J/ b6, 4-[2-(3-FZuoro-4-meth IphenylsuIfanyl)-5-rr%§ﬁ§'%ﬁ?é4ﬁ%ﬁ?”4

piperidine trii luoro- acetic acid salt was prepared from
2-fluoro-4-ijodo-I-methyl-benzene and collected as a clear oil (6.1 rng).

LIS (53 150 (AR oty bty (ot igtiopyioondivg, to the
100011 5r30rdnd [ By SEGiner cardltanephenylsutianyl)-Bsrethy] phenwl) and

piperidine trifluor o-. iC aci S prepar. ) _ o
e o e N TUTL A M TrokF 178 gy i
LERAEKE) 8BB4, I0¥e+); RT = 2.34 min; purity (UV, ELSD): 92.6%,
99.9%. 20 3b8, 4-[2-(2-Chloro-4fluorophenylsulfanyl)-5-methyl phenyl)
pi%senridine trii luoro- acetic acid salt Wayrorepared from _

B SréeaFiGbro ibat BRm s S Be sl Hsr heerlr s g inentefuoro-
LLCENtS 6w 29 B36s TP e) , TR 22340130 pUptn dBY - TSy 2 28 8% cted as
100%. 2 4[2- {3-Meth anyD)-5:methyl | '
S 0 G L S ST L s iy O, e
Bfgti6-3Hiéthoxy-benzene and collected as a clear oil (4.0 mg). LC/MS
(m/z) 313.9 (MH+); RT = 2.18 min; purity (UV, ELSD): 92.6%, 99.9%. 30
3b10, 4££-Chloro-2fluorophen Isquarg#{-S-rnethzl phenyl) piperidine
tPiRProfbl Abshlgr s aniivie v aymethyl-phenyl]-piperidine trifluoro-
Arestowrid-foted-iogare mzene-ansreallreled aeWMORARNOBIL 8 ected as
ReERARY 02488 () 316.0 viEr™y; RT =234 min; purity (UV, ELSD):

99.1%, 100%.

3b7, 4-[2-(5-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 4-chloro-1-fluoro-2-iodo-benzene and collected as
a clear oil (5.8 mg). LC/MS (m/z) 336.1 (MH"); RT = 2.34 min; purity (UV, ELSD):
92.6%, 99.9%.

3b8, 4-[2-(2-Chloro-4-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 2-chloro-4-fluoro-1-iodo-benzene and collected as
a clear oil (6.0 mg). LC/MS (m/z) 336.1 (MH); RT = 2.34 min; purity (UV, ELSD):
98.0%, 100%.

3bY, 4-[2-(3-Methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine  trifluoro-acetic
acid salt was prepared from 1-iodo-3-methoxy-benzene and collected as a clear oil
(4.0 mg). LC/MS (m/z) 313.9 (MH"); RT = 2.18 min; purity (UV, ELSD): 92.6%,
99.9%.

3b10, 4-[2-(4-Chloro-2-fluoro-phenylsulfanyl)-5-methyl-phenyl]-piperidine trifluoro-

acetic acid salt was prepared from 4-chloro-2-fluoro-1-iodo-benzene and collected as
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a clear oil (6.1 mg). LC/MS (m/z) 336.2 (MH+); RT = 2.37 min, purity (DV,
ELSD): 93.4%,99.9%. 3b11,
4-[2-(3-Chloro-2iuorophenylsulfanvl)-5-methyl phenyl] piperidine trifluoro-

gﬁég&% i& salt was prepared from and 1-chIoro-2-f|§gr8-(?\ﬁj§g%-%gﬂﬂnég%§ 14

ccollected as a clear oil (6.3 mg). LC/MS (miz) 3
2.35 min; purity (UV, ELSD): 97.8%,%9.8%. 3b12, 4-[2-(2,4-Difluoro
phenylsulfanyl)-5-methyl phetzyl) piperidine triluoro-acetic 10 acid salt
AT S ATob NS I 98 0 e i o CORECRET 5 SO AT
Oib.4%.79M8%.LC/MS (m/z) 319.7 (MI-1); RT = 2.22 min; purity (UV, ELSD):
92.5%, 99.9%. 3el, 4-[2-(4-Methyl phenylsulfanyl)-5-methoxy
phenyl]piperidine trii luoro-acetic 15 acid salt was prepared from

ISotlo-4-thethglbenzefeoand coltbolbd ds oleby gil (26 -pigyilBMSTuoro-

(mRéz)- 334 )BT Bt 16 RUERY (Y¥h kR R9:2900 400836 24na
4-[2-(4-Fluoro phenylsulfanyl)-5-methox phenﬁl) piperidine trifluoro-acetic

SERYSHRAPES Srp &It EPronEr HuOH: 4n6a oo 2bHE BB EGléSrtmins pority
¢ledr BilEDt 208%gPolsBIMS (In/z) 318.1 (MH+); RT = 2.13 min; purity

(UV, ELSD): 80.9%, 99.2%. 3c3, 4-[2-(2-Methyl-4-methoxy
phenylsulfanyl)-5-methoxy phenyl]piperidine tnfluoro-acetic acid salt was

plegaredfiér-Ribuvorisetyiimédiongthéndene] (prepatied frighwro-acetic

amehyamaethxs phenylamiRghy. figgstization-acerrding:ta Eﬂeazgéear il
gﬁneral procedure b3’( Tunn%\g‘fqu?clil1 Stille J. Org. Chem. 1987, 52, 74 -7533

d B8ttt S Aol gl LTSRS () sy 1 (BWHEDSRY: 92.5%,
29.Fumin; purity (UV, ELSD): 93.6%, 99.8%. 3c4, 4-[2-(4-Fluwro-2-methyl
phenylsulfanyl)-5-inethoxypheny1] piperidine trifluoro- 30 acetic acid salt
was prepared from 4-fluoro-1-iodo-2-methyl-benzene and collected as a

8dar cit/R2(Z-Me)ri-@HAS (At B3 BethbiryHRDIE- R Bidia; puiibyofdgeric

! ; 9 44
N e e

pafed i1 ddo el RERAE R &R :Sheted W8
clear oil
3¢2, 4-[2-(4-Fluoro-phenylsulfanyl)-5-methoxy-phenyl]-piperidine  trifluoro-acetic
acid salf was prepared from 1-fluoro-4-iodo-benzene and collected as a clear oil (2.1

mg). LC/MS (m/z) 318.1 (MH); RT =2.13 min; purity (UV, ELSD); 80.9%, 99.2%.

3c3, 4-[2-(2-Methyl-4-methoxy-phenylsulfanyl)-3-methoxy-phenyl]-piperidine
trifluoro-acetic acid salt was prepared from 4-iodo-2-methyl-1-methoxy-benzene
(prepared from 2-methyl-4-methoxy-phenylamine by diazotization according to the
general procedure by Tunney and Stille J. Org. Chem. 1987, 52, 748-753) and
collected as a clear oil (2.5 mg). LO/MS (m/z) 344.1 (MH"); RT = 2.17 min; purity
(UV, ELSD}: 93.6%, 99.8%.

3cd, 4-[2-(4-Fluoro-2-methyl-phenylsulfanyl)-3-methoxy-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 4-fluoro-1-iodo-2-methyl-benzene and collected as
a clear oil (2.2 mg). LC/MS (m/z) 332.0 (MIT'); RT = 2.25 min; purity (UV, ELSD):
87.6%, 75.3%.
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(2.3 nig). LC/MS (m/z) 332.0 (1VII-1+); RT = 2.03 min; purity (UV, ELSD):
98.7%, 100%. 5 3d2, 4-[2-(2-Methyl phen))lsulfanyl)-6 fluoro
phenyZJpiperidine trii luoro-acetic acid salt was prepared from

1990:4;mathyl-benzene and collected as a clear oil (2.1 mgé @%’\é

(M/2) 305 1 (MM: RT = 2.12 min; purity (UV, ELSD): 97.8%, 29 §é"°”2““
4-[2-(3-Methyl pherzylsulfarzyl) -6 fluoPé phenyl) piperidine trifluoro-acetic
acid to salt was prepared from 1-iodo-3-methyl-benzene and collected as

a’dbar Gl {5 G v ehasimizy ot ammierit]ppaidinn; pifgroonvetic
LS00 549 prd084. B4, Bilddd-Mathaxysenathy hrhepyiswipayl-Bicar oil

fl%oép g) }%,M?p r}%-loxyqngr?i Phe%}ej[lrep% dd%?ijé’vi\?,?as FBJ’r relgLSr%r)n 98.7%,

21a88thyl-4-methoxy-phenylamine by diazotization according to the

general procedure by Tunney and Stille J Org. Chem. 1987, 52, 748-753)

and collected as a clear o @}g Q% LC/MS (m/z) 332.1 (MW); RT = 2.14

itk ks U e g s S8 gm0 ver 20 BB A retriByeyo-acetic acid
phenyisuitapdoiftuonoipnenyh-piperding & M@I’iﬁ%@%%s %Cdféefﬁa& V{’;??( in%)

oxy-benzene and_collected as a clear oi
TSR g ST e s R i BuctsS OV B r0p- 88 706
180 Z&@’d&emﬂﬂ/ﬂ@@lmf}b@ﬂ%ﬂwp} pheentgutfaeytyibfuofienheryZhicid

iperi r C
P R e sy

LS (s ) RRT 2 Hrsmnmiou (VB SBLSB R %06 W%,
100%. 30 3d7 4-[2-(3-Fluorro-4- methyl phenylsufanyl)-6 fluoro

irze tri Iuor tlc a It was prepared from
%u’omf i %@g 7 ég}i*ff B4 688159 CrlHeRE PRI 19 g uoro-
LACAAS derd 2332 0.8 (MW&?&{R?E@DZ@]}GG@&WHW (GiethdxS BEnRbel Yprepared

ll%h{o 2%(8 enf}?&l pxy }}ﬁ %;A%ﬁg Q)%{Ogé) 1za 8 3g§d W E_n %b ﬂixe general

3-Dimethyl p oro phe plperl ine triluoro-acet
procedure by Tunney and Stille J. Org. Chem 1987, 52, 748-753) and collected as a

clear oil (2.2 mg). LC/MS (m/z) 332.1 (MH"); RT = 2.14 min; purity (UV, ELSD):
96.9%, 100%.

3dS, 4-[2~(2-Methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  trifluoro-acetic
acid salt was prepared from I-iodo-2-methoxy-benzene and collected as a clear oil
(1.7 mg). LC/MS (m/z) 317.9 (MH"); RT = 1.98 min; purity (UV, ELSD): 98.7%,
100%.

3d6, 9-[2-(4-Fluoro-2-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 4-fluore-1-iodo-2-methyl-benzene and collected as

a clear oil (2.3 mg). LC/MS (m/z) 332.0 (MH™); RT =2.16 min; purity (UV, ELSD): -
96.3%, 1060%.

347, 4-[2-(3-Fluoro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 2-fluoro-4-iodo-1-methyl-benzene and collected as
a clear oil (1.9 mg). LC/MS (m/z) 320.0 (MH"); RT = 2.21 min; purity (UV, ELSD):
96.1%, 100%.



10

15

20

25

30

acid salt was prepared from 1-iodo-2,3-dimethyl-benzene and collected as
a clear oil (1.7 mg). LC/MS (mlz) 315.9 (MW); RT = 2.23 min; purity (UV,
ELSD): 95.8%, 100%. 5 349, 4-[2-(3-Fluoro-2-methylphenylsufanyl)-6

t9.R0e7 ¥ piperidine trifluoro- acetic acid salt was prepar, ff'jaf
1-tfluoro-3-iodo-2-methyl-benzene and collected as a clear o}"? %%8‘3{000244

LC/MS (m/z) 319.9 (MI-1+); RT = 2.18%min; purity (UV, ELSD): 94.6%,
100%. 10 3410, 4-[2-(3-Chloro phenylsu fan)?l)-6 fluoro pherzylJ
p%’éricﬁr(é‘(ﬁffug%’fé%ﬁk%fa“g&ﬁwmw Hwiperidine trifuoro-acetic
lachlota: 3ris gospent enevanthaolistiee asa-slearail 41 om@led- &M Sear oil

z) 321. s RIL= 215 min; j TV, ELSD); 94.1%, 99.6%. 15
T e AT T i Bt T S0 93 8,

trifildro-acetic acid salt was prepared from 1-fluoro-3-iodo-benzene and
collected as a clear oil (3.4 mg). LC/MS (mlz) 305.8 (MH); RT = 2.04 min;
purity I%JV, ELSD): 92.6%, 100%, 3412, 4-[2-(2-Fluoro

pHEny SR SHtiGr 8 AR PR e eleeatioiordives attivaz-
pmeqﬁﬁ:ret/i‘drm ﬁ;aﬁmpaﬁ’emfb' ) Blﬂﬂ@f&ﬁﬁﬁ@”@%tﬁﬁl%@éﬂ@ﬁsﬁ@ﬂoﬁg%é%d as
ma). LC/. m ' RT = ) min; purjty (UV, ELSD); 92.5%,
e zﬁ%ﬁégﬂﬁ -?nfét%g‘c%y’.ap?hre?ﬁ@rgp fﬁéﬁ%m&%@“ ELSD):
phep)pig¥ridine trifluoro-acetic acid salt was prepared from

1-fluoro-4-iodo-2-methoxy-benzene 25 (prepared from
4-fluoro-3-methoxy-phenylamine bx diazotization according to the general

prOt&dufe! By rlieEg B SHEY OrgTerem  aorineriding - 793 eard-acetic
om}teetﬁdmz areleasditdh Zimga,rd-a@&ghséoﬁméziﬁ%%@ (2@{12&% BsTa:AfcI%aQ%ﬁI |(1 7
min; pULi v - 91,.7%,,100%, ; -[2-(2-Chloro-4-methyl.
o s o Ay s B3 e s A
prepared from 2-chloro-l-iodo-4-methyl-benzene and collected as a clear
ojh@.’Srgf KCAMS A0 36:2 (MHH) BT = min, pyrity (LIY, ELSD):
91.6%, o S AR BB B (rhadrir i
acid salt was prepared from 1-fluoro-3-iodo-benzene and collected as a clear oil (3.4
mg). LC/MS (in/z) 305.8 (MH"); RT = 2,04 min; purity (UV, ELSD): 92.6%, 100%.

3d12, 4-[2-(2-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  triflucro-acetic
acid salt was prepared from 1-fluoro-2-iodo-benzene and collected as a clear oil (3.5

mg). LC/MS (m/z) 305.9 (MH"); RT =2.00 min; purity (UV, ELSD): 92.5%, 99.9%.

3d13, 4-[2-(4-Fluoro-3-methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
trifluoro-acetic acid salt was prepared from 1-fluoro-4-iodo-2-methoxy-benzene
(prepared from 4-fluoro-3-methoxy-phenylamine by diazotization according to the
general procedure by Tunney and Stille J. Org. Chem. 1987, 52, 748-753) and
collected as a clear oil (1.2 mg). LCMS (m/z) 336.0 (MH"); RT = 2.07 min; purity
(UV, ELSD): 91.7%, 100%.

3d14, 4-[2-(2-Chloro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 2-chloro-1-iodo-4-methyl-benzene and collected as
a clear oil (2.5 mg). LC/MS (m/z) 336.2 (MH™); RT = 2.24 min; purity (UV, ELSD):
91.6%, 96.3%.
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305, 4-[2-(4-Chloro-2-fluoro phenylsulfanyl)-6 fluoro phenyl) pipezzdine
trifZuoro- acetic acid salt was prepared from
4-chloro-2-fluoro-l-iodo-benzene and collected as a clear oil (1.7 mg).

Wke/ Wi (%Y 795:340.0 (MH+); RT = 2.20 min; purity (UV, ELSDY 21500, 000244
99.9%. 5 306, 4-[2-(4-Trifluoroznetlryl phenylsulfanyl)-6 fluoro

phenylJpiperidine trii luoro- acetic acid salt was prepared from
ziado-4-triflyoromethyl-benzene wasand collected as a clear oil (2.0 mg).
%%ﬁé@o@ I R iy pigmiegdine mifiuoro-
896 Q34N $OsIadTyrdd[RB-Chivee2 filoro-pHemylstifrayl)Hi BupEsied as
ph iRerdins ti ' i , prepared from )
@i@)ﬂ*]cﬁﬂ%? ﬂ{% L@W@(ﬂ%?gﬁtﬂg’ @/%gﬁ War RIEDR Ié]flelaplgllilt{ll([iv mg)L.SD)‘

1-Chloro-2-fluoro-3-iodo-benzene an ected as” a
LERIS B72P340.1 (MW); RT = 2.17 min; purity (UV, ELSD): 90.8%,
99.7%. 15 3d18, 4-[2-(4-Methyl phenylsulfanyl)-6 fluoro phenyl] piperidine
trjfluoro-agetic_acid salt prepared from 1-iodo-4-methyl-benzene and
I e el 5 e Ce e Ay SO MhaR e etnioro-
nairripurityd U EWSO )pi3Da08h, B! -2B3AUDMdntdtB1l06Bzene wasand
RheRylsyifanyhsg fluor -pipesidi il Facetic, aci It was
o e o Son i oL g o o e
rﬁﬁ‘ﬁsﬁé}%i hE2p3BAT(MIT'); RT = 2.19 min; purity (UV, ELSD): 89.3%,
100%. 3d20, 4-[2-(3,4-Dirnethyl phenylsulfanyl)-6 fluoro phenyl)

iReridine. trjj luoro-acetic 25 acid salt was prepared from .
??gfo‘i?ié?n‘:}éo‘@w féfﬁ%ﬂ"é?%‘ﬁ’éﬁé’&fi@@i’é" gl -rrgidiy. tehs-
(Razic3ABIC (s R¥pardiZ6omin;chtoiby2(iWorEBSE-89ntde QR 2Wfected as
3dal, AleA2 rnethyl Isuifany])-6-lyaro phenyl) piperiding. .
e B et FERD 22T AT S ROV Y
2986ro2RibGo-4-methyl-benzene and collected as a clear oil (2.9 mg).
LC/MS (m/z) 319.9 (MII'); RT = 2.13 min; purity (UV, ELSD): 89.0%,

]30(%%0. W? 2?04/087156 PCT/DK2004/000244
di8, 4-[2-(4-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  triftuoro-acetic

acid salt was prepared from 1-iodo-4-methyl-benzene and collected as a clear oil (3.2

mg). LC/MS (m/z) 302.1 (MH"); RT =2.15 min; purity (UV, ELSD): 89.9%, 98.7%.

3d19,  4-{2-(4-Chioro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  trifluoro-acetic
acid salt was prepared from 1-chloro-4-iodo-benzene and collected as a clear oil 2.6

mg). LC/MS (m/z) 321.7 (MH"); RT = 2.19 min, purity (UV, ELSD): 89.3%, 100%.

3d20, 4-[2-(3,4-Dimethyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-acetic
acid salf was prepared from 4-iodo-1,2-dimethyl-benzene and collected as a clear oil
(2.5 mg). LC/MS (m/z) 316.0 (MH"); RT = 2.26 min; purity (UV, ELSD}): 89.1%,
99.5%.

3d21, 4-{2-(2-Fluoro-4-methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 2-fluoro-1-iodo-4-methyl-benzene and collected as
a clear oil (2.9 mg). LC/MS (m/z) 319.9 (MH"); RT =2.13 min; purity (UV, ELSD):
89.0%, 100%.
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70 3d22, 4-[2-(2,4-Dichloro phenylsulfartyl)-6 fluoro-pltetzylJ piperidine
trifluoro-acetic acid salt was prepared from 2,4-dichloro-l-iodo-benzene
and collected as a clear oil (3.1 mg). LC/MS (m/z) 356.1 (NR-I+); RT =

1 minspurity (UV, ELSD): 87.9%, 100%. 5 3d23, _
i‘zﬁz-g@ﬁﬁﬁg-&methoxy phenylsulfanyl)-6 fluorophenylJ pirl))gﬁl ha' Fipoozad

luoro-acetic acid salt was prepared fréf
2-fluoro-l-iodo-4-methoxy-benzene (MOJJMOJJ) and collected as a clear

on1 MG 4 ERIRE trerpf e ats . cliperopbaifwinstitpe Ui hpr smpetic
%mmfgmp&@@&oﬁm%aiéhamwwlfmaéd?&é{@@@ a clear oil
P [ ine tri -ac \cig salt was prepare m .
D HBbr A e b 2800 AR e DIdlea 26 b BEaP SR Ao ) SO
(A2¥%824.1 (MH+); RT = 2.05 min; purity (UV, ELSD): 85.8%, 99.9%. 15
3d25, 4-[2-(2-Chloro-4-rnethoxy phenylsulfanyl)-6 fluoro phenylJpiperidine
trifluoro-acetic acid salt was prepared from

2 8htbro-l-iodofaetids betehephepredarapno-fluoro-phenyl]-piperidine
R e T ey S ity bengene

eaure nney an tijle J. Qrq. lent , -
e e B B st (i 985 B ADL R -
Z16 min; putiy(WUVEEISDY6.8%5:3%6098.9%. 3d26, 4-[2-(4-Methoxy

phenylsulfanyl)-6-luoro phenyl) piperidine trifluoro-acetic acid salt was
prepared from 1-iodo-4-methoxy-benzene and collected as a clear oil 25

@ Indy LIS sy Bhg iy e Cpherii- B\ BugDyceric
%ﬁ%ﬂl@@%{@;@ﬁ@ ﬂ'oﬁﬁ'éﬂ#ﬂ#@f&@'ﬂ@@d@ﬂ%@@ﬁ(@h@&lHQl‘i@cted as a clear oil
T B e T 2 2 YRR RS g v,
(R¥2)806.1 (Mff); RT = 2.05 min; purity (UV, ELSD): 74.2%, 100%. WO
2004/087156 PCT/DK2004/000244

3d25, 4-[2-(2-Chloro-4-methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
trifluoro-acetic acid salt was prepared from 2-chloro-1-iodo-4-methoxy-benzene
(prepared from 2-chloro-4-methoxy-phenylamine by diazotization according to the
general procedure by Tunney and Stille S Org. Chem. 1987, 52, 748-753) and
collected as a clear oil (2.8 mg). LC/MS (m/z) 352.2 (MH"); RT = 2.16 min; purity
UV, BLSD): 85.3%, 98.9%.

3d26, 4-[2-(4-Methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-acetic
acid salt was prepared from I-iodo-4-methoxy-benzene and collected as a clear oil
(3.7 mg). LC/MS (m/z) 318.1 (MH"); RT = 2.02 min; purity (UV, ELSD): 81.2%,
100%.

3427,  4-[2-(4-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-piperidine  trifluoro-acetic
acid salt was prepared from 4-fluoro-1-iodo-benzene and collected as a clear oil (4.7

mg). LC/MS (m/z) 306.1 (MH"); RT =2.05 min; purity (UV, ELSD): 74.2%, 100%.
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71 3el, 4[2-(2, 3-Dichloro phenylsulfanyl)-5 fluoro-phenyZ]piperidine
trifluoro-acetic acid salt was prepared from 1,2-dichloro-3-iodo-benzene
and collected as a clear oil (2.8 mg). LC/MS (mlz) 356.1 (MH+); RT =

%a3dNis-ANfity (UV, ELSD): 96.7%, 100%. 5 3e2, 4-[2-(2- I\q,%tﬂggﬁ%% /600244
phenylsulfanyl)-S fluoro phenylJpiperidine trii luoro-acetic acid salt was

prepared from 1-iodo-2-methoxy- benZéne and collected as a clear oil (3.0
A1 (M +); RT 2,02 min; purity (UV, ELSD): 96.0%,

% %‘ @e@ﬁﬁé ape H”rﬁ aié SR R R Y IGAR GFifuoro-acetic

mmffzcyila pipepdirreetifivorc, hdefitoasithsdl-as pre patedfeomd as a clear oil

](i%dﬁh thiftuQre gogyGQeR@r/ziﬁmzeg cojlggted asacleglgo%g B)r_ngg.,]%’

LC/MS m/z) 371.9 (MH+); nun; purlty
‘% 98.7%. 15 3e4, 4-[2-(4-Fluoro-2-inetliyl phenylsulfanyl)-5 fluoro
phenyl) piperidine trlfluoro acetic acid salt was prepared from

oro- I I be ected as_a clear oil (4.1 mg).
A%?’ MS (.41 é‘% f'f.sf f@’%?gifﬁﬁﬂop‘dﬁf) URirEicgs): wifugg-acetic
gezg%ﬂlmeemepa[xz%(ﬁmmr@meummgmy@uéﬁm;@d&MuawmyM:ar oil

ridinest C pr. red from. 0
Q?Ed?%—tﬁ%ﬂ%%%%?ﬁﬁ %e%ggir?ea ﬂar\:\giolle%@% S %mltga(r olf (5115 Ir)r?g)% 0%,

EAIS (miz) 356.1 (MH+); RT = 2.33 min; purity (UV, ELSD): 92.6%,
100%. 25 3e6, 4-[2-(3-Methyl phenylsulfarz)rl)-5 fluoro phenyZJ piperidine

i id It 1-iodo-3-methyl-b d
it UL L By i LS GO oy S bR g g v
miatiparity (WX vEL BB)8E(NGNBT-Bo-BGBRéromZhtd-Chora i metiylected
%@%Q&%&”@f‘ﬁhﬁﬂgﬂﬂ%ﬁy&% eﬁ‘i“@z ﬁ\lﬁ-fh)j;or%_”r = 2.38 min; purity (UV,

ELSD): 94.7%, 98.7%.

3ed, 4-[2-(4-Fluoro-2-methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine trifinoro-
acetic acid salt was prepared from 4-fluoro-1-iodo-2-methyl-benzene and collected as
a clear oil (4.1 mg). LC/MS (m/z) 320.0 (MH"); RT = 2.21 min; purity (UV, BELSD):
94.1%, 99.8%.

3eS,  4-[2-(4-Trifluoromethyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine  trifluoro-
acetic acid salt was prepared from I-iodo-4-trifluoromethyl-benzene and collected as
a clear oil (3.9 mg). LC/MS (m/z) 356.1 (MH"); RT = 2.33 min; purity (UV, ELSD):
92.6%, 100%.

3e6, 4-[2-(3-Methyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine trifluoro-acetic acid
salt was prepared from 1-iodo-3-methyl-benzene and collected as a clear oil (4.5 mg).

LC/MS (m/z) 302.1 (MH'); RT = 2.19 min; purity (UV, ELSD): 860%, 87.8%.

3e7, 4-[2-(4-Chloro-2-methyl-phenyisulfanyl)-5-fluoro-phenyl]-piperidine triffuoro-
acetic acid salt was prepared from 4-chloro-1-i0do-2-methyl-benzene and collected as
a clear oil (6.1 mg). LC/MS (m/z) 336.1 (MH"); RT = 2.38 min; purity (UV, ELSD):
85.5%, 70.5%.
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acetic acid salt was prepared from 4-chloro-l-iodo-2-methyl-benzene and
collected as a clear oil (6.1 mg). LC/MS (m/z) 336.1 (MH+); RT = 2.38
min; purity (UV, ELSD): 85.5%, 70.5%. WO 2004/087156

RoTiRe0R41000244 72 3e8, 4-[2-(2,3-Dirnethyl phenylsuligRyhes uese4
phenyl] piperidine trifluoro-acetic amq salt was prepared from

1-iodo-2,3- dlmethyl -benzene and collected as a clear oil (6.1 mg). LC/MS

(Rz) ( UV EL 5.3%, 74.4%.5

S%éz 4% ? (% %M llgll 718312}!(?111%1’1&0)(' 0 y‘i’gﬁﬁ ?&)jpgnfine trifluoro-acetic

fW@ﬁﬁé’rﬂﬁ]ﬁﬂéﬁ@@n@omlﬂuoﬁo-aéedlmaﬁlﬂiéanmqmbpateﬂeﬁmma clear oil
I 8

Gdade3, 3-ditdrashenyel b AHgiexing 1and ool ﬁﬁ&&/ﬁﬁéﬁfhbﬁ) A,

LC/MS (m/z) 346.0 (MH'); R 2 04 min;” purity
87§ 4%. 10 3e10, 4-[2-(4-Fluoro-3-inethoxy phenylsulfanyl)-5 fluoro phenyl)

mgp,nd|We[zmﬂmm@aammumamma-@rﬁ@mﬁmomm o-phenyl]-piperidine

d b
%’.%‘8?2’ %clﬁ%g?hagzz? BX%?a?ﬁ%%QBeed aezlgo?lgzé?lon ACCORdg benrd L dadiaxae
m&é@@ﬁ@@ya%’@nﬁévmh@ﬁlmg} @QM@H@WK)W ERIEY28-RA3% A min;

elnsledasagigas o3 gsmg). LC/MS (m/z) 336.0 (MH); RT = 2.11 min;
purity 15 (UV, ELSD): 73.4%, 88.6%. 3f1, 4-j2-(2-Methyl

phenylsulfanyl)-4-luorophenylJ piperidine trifluoro-acetic acid salt was

prapared frow#m@%mtww%@%@mgﬁJWW@& R ) ﬂzge,%dme

r;n% LC/MS (m/z),302.1 RT =2.20 m urlty (UV, ELSD): 98.3%
B2 265t 4 Tﬁi (%Enloto éjﬁgnﬁ%uffgﬁg/l)i s b‘?‘f’@n%ﬂﬁnﬁ B‘é’ﬂ’dﬁ? Zene

ifieiess o Sestie Acitroratt-wathprepared froimcl -eh| diodiatombenzediegnd the

- GRllested ascasled), Ohidnlymal GIMP @Vé) ehind Q)5 R 17782749, ana

min; purity (UV, ELSD): 96.6%, 100%. 2
&q%e%ﬂff#ﬁﬁcﬂ&b%ﬁ%égif’aﬁlﬂb LA (BN R SpiAHINe Biflcorel haeine pisity

suivyesspre pared fisyadd-fluoro-4-iodo-benzene and collected as a clear

oil (2.7 mg). LC/MS (m/z) 305.8 (M1-b; RT = 2.14 min; purity (UV, ELSD):
87.6%, 99.8%. 3f4, 4-[2-(3,4-Dirnethyl phenylsulfanyl)-4 fluoro phenyl)
Bideridide rilerbydraleatibulfanyl)-4-fluoro-phenyl]-piperidine trifluoro-acetic acid

sali was prepared from 1-iodo-2-methyl-benzene and collected as a clear oil (4.1 mg).
LC/MS (m/z) 302.1 (MH"); RT = 2.20 min; purity (UV, ELSD): 98.3%, 100%.

382, 4-[2-(2-Chloro-phenylsulfunyl)-4-fluoro-phenyl]-piperidine trifluovo-acetic acid
salt was prepared from 1-chloro-2-iodo-benzene and collected as a clear oil (4.1 mg).

LC/MS (m/z) 321.8 (MH"Y); RT =2.19 min; purity (UV, ELSD): 96.6%, 100%.

33, 4-[2-(4-Fluoro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine trifluoro-acetic acid
salt was prepared from 1-fluoro-4-iodo-benzene and collected as a clear oil (2.7 mg).

LC/MS (t/z) 305.8 (MH); RT = 2.14 min; purity (UV, ELSD): 87.6%, 99.8%.

34, 4-{2-(3,4-Dimethyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine trifluoro-acetic
acid salt was prepared from 1-iodo-3,4-dimethyl-benzene and collected as a clear oil
(4.9 mg). LC/MS (m/z) 315.9 (MH"; RT = 2.35 min; purity (UV, ELSD): 91.7%,
1060%.
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30 acid salt was prepared from 1-iodo-3,4-dimethyl-benzene and collected
as a clear oil (4.9 mg). LC/MS (m/z) 315.9 (NM); RT = 2.35 min; purity
(UV, ELSD): 91.7%, 100%. WO 2004/087156 PCT/DIC2004/000244 73

wWihodales{g{hloro-4-117ethyl phenylsulfanyl)-4 fluoro-phepyk)hipsridiis4
trifluoro- acetic acid salt was prepared,from
2-chloro-l-iodo-4-methyl-benzene and collected as a clear oil (4.9 mg).

LEMS /) 336: M BT, 23, (UV,ELSD): 030%,
99.3%. %ﬂ% 4-[2-(2- F|u<)3”f?£ met/zvil;mﬂqt g%par%y}} fﬁ%rcﬁgnﬁepﬂVﬁo'
i

p(ffJ clic go UER p&e@@md%@%@%gglp%ﬁe@ﬁbﬁybemene and oollected as

2 filsor@il-lgdomgmetitbenzoneandaatincted as & clgar LSD)
L9C3‘/(M/S §5M3) 319.9 (MH+); RT = 2.23 mhi; purity (UV, EL )
98.5%. 10 3f7, 4-[2-(S-Chloro-2fluoropherzylsu anyl)-4fluoro- phenyIJ

ﬁfﬁenﬂTﬁ%WM@ 4cetiticibespltaifay Drépaved Hedyl]-piperidine  trifiuoro-
4Rl upread be llegted as .a clear oil (5

LCIMS @/ %343 li@élg/l)gﬁ Ss ﬂa&ﬁwﬁ%ﬁy’%‘{}”% (é%gfg’%"wd as
4785 ° ‘é g -[‘2&@@%?6 %ﬁ%%ﬁénﬁgmw)mm;mmmmm
pip8&tdittestrifZuoro- acetic acid salt was prepared from
2-chloro-4-fluoro-1-iodo-benzene and collected as a clear oil (5.1 mg).

LC/MS (m/z) 340.0 (MH); RT = 2.23 min; purity (UV, ELSD): 95.6%,
987994~ @@@ﬁ@zﬁ%{ﬁz@x@wh@wuym@mytsﬁbﬁany@%njupﬁzp@hanw) trifluoro-

RiREHdNg }Hﬂl’b@e@f@fe@ﬁﬁi@d aidh salhwas PreRared ogon'laein%%ng n}%)cq_]éc}%as

|- |odo 2,3-dimeth zene and coIIecte as a cleaf o

12D N?i’igP-f)L‘EiMS o1z Path 1 SRR (URT. E LSBT pebty 90I8IELID):
811,49 243-Fluoro-2-methyl phenylsulfanyl)-4 fluoro phenyl]piperidine
trifluoro- acetic acid salt was prepared from
1-fluoro-2-metliyl-3-iodo-benzene and collected as a clear oil (4.0 mg).

BBIMSE (G} BHoD/ ey RTA LA i uurity by FEp SO i85 5% uoro-
R0l s b NG PABREH MRS PR RO T oA
R8Gar ol (5.1 mg). LC/MS (m/z) 340.0 (ME); RT = 2.23 min: purity (UV, ELSD):
95.6%, 99.9%.

349, 4~[2—(2,S-Dimerhyl—phenylsulfanyl)««4—ﬂuor0~phenyl]—pz'peridine trifluoro-acetic
acid salt was prepared from 1-iodo-2,3-dimethyl-benzene and collected as a clear oil
(5.6 mg). LC/MS (m/z) 316.0 (MH"); RT =234 min; purity (UV, ELSD): 97.4%,
99.8%.

3116, 4—[2—(3—Flu0ro~2—methyl—phenylsulfanyl)—4~ﬂuoro—pkenyl]—pzperidine trifluoro-
dcetic acid salt was prepared from 1-fluoro-2-methyl-3-iodo-benzene and collected as

a clear oil (4.0 mg). LC/MS (m/z) 319.9 (MH"); RT =226 min; purity (UV, ELSD):
85.5%, 99.9%,.

3111, 4—[2n(4~Methoxy—2—nzerlzylmphenylszay’anyl)—4—ﬂuoro—pheny[]—pzperidz’ne
trifluoro-acetic acid salt was prepared from 4-iodo-2-methyl-1-methoxy-benzene
{prepared from 2-methyl-4-methoxy-phenylamine by diazotization according to the
general procedure by Tunney and Stille J Org. Chem. 1987, 52, 748-753) and
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tr,uoro-acetic acid salt was prepared from
4-iodo-2-methyl-I-methoxy-benzene (prepared from
2-methyl-4-methoxy-phenylamine by diazotization according to the
ganaralrresedure by Turmey and Stille J Org. Chem. 1987, 552, féintRad244
and WO 2004/087156 PCT/llI{2004J7 00244 74 collected as a clear oill
(4.5 mg). LC/MS (m/z) 332.0 (MH ); RT = 2.19 min; purity (UV, ELSD):

96,4% 9 1 4:[2-(3-FI 4-.et nylsulfanyD-4 fluoro.
pﬁ%ﬁr{%ﬁ]g %Fgé%% megf%i! u% ogrnogi SEe?g/g/t[é: %@égl%@végﬁgipg%d' from Min; purity
2LHYord-2lods MedfyiBenzene and collected as a clear oil (4.3 mg).
LC/MS (m/z) 320.0 (MH); RT = 2.29 min; purity (UV, ELSD): 91.7%,

100%. 3f13, 4-[2-(4-Fluoro-2-methyl phenylsulfanyl)-4 fluoro pherzylJ
p%qeﬁd‘?ﬁéﬁﬂ (:01‘6’a%féﬁkpéléra’ga{%ﬁﬁé{éﬁmpeﬂfﬁw-pzperfdfne triflioro-
Aatlerarocliodov2amethyldderae nefane colleetadash A Saaeril {dd ¢dNedted as

1 ), RT, 5.2. ife; purity , ELSD); 73.4% '
6O MLtEad Bl Bee i 0 oA BT BAS S Beso i crsn
F1-2yMEO¥. 2) Crabtree 11 intermediate for 4a HCI catalyst, HZ OH a p
15 4a, 4-[2-(4-Hydroxymethylphenylsulfanyl) phenyl] piperidine
hydrochloric acid salt Concentrated aqueous hydrochloric acid (38 mL)
V\f}l 33616&(3 féF ugk e elilishesyiylfanyl)-4-fluoro-phenyl]-piperidine triffuoro-
tewﬁmw@%’tWﬂﬁe@mthaxmrb@dm&nhﬁanbatﬁéaﬂyﬁlea_h@@Mﬂa@%@@as
iding-4 20.0t(1.2 ol)\inacetic aeid (12 ml)., The solution was )
r% PRt 321?0(?98 ﬁl,gfo gf:efyg MR BRCPUAYT P TS SOMIONNRST sp).
73.4%, 100%.

Method D:
t!mc:
N Eﬁ
s OH el
| HAc  1)Boc0 LiaH, el 5
Op ﬁ)CBfGOH 2) Crabtree- (©/
O intermediate for 4a catalyst, H, 4a

OM

da, 4-[2-(4-Hydroxymethyl-phenylsulfanyl)-phenyl]-piperidine hydrochloric acid salt
Concentrated aqueous hydrochloric acid (38 mL) was added to a stirred solution of 1~
tert-butoxycarbonyl-4-[2-(4-methoxycarbonyl-phenylsulfanyl)-phenyl]-piperidine-4-

ol (1.25 g, 4 mmol) in acetic acid (12 mL). The solution was refluxed for 6 h, cooled
to room temperature and then quenched by adding ice/water (100 mL). The solution
was extracted with ethyl acetate (3x100 mL). The combined organic phases were
dried over magnesium sulfate and the solvents were evaporated off. This crude
material was dissolved in methanol (25 mL) and hydrogen chloride in diethyl cther
(ZM, 25 mL) was added. The mixture was refluxed for 12 h and the solvents were
evaporated off. The residue was partioned between aqueous sodium hydroxide (2M,

100 mL) and ethyl acetate (2x100 mL). The ethyl acetate phase was dried over
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to room temperature and then quenched by adding ice/water (100 mL).
The solution was extracted with ethyl acetate (3xI00 mL). The combined
organic phases were dried over magnesium sulfate and the solvents were

VaReIaied £ff. This crude material was dissolved in methaRel {32 Mk)oso244
and hydrogen chloride in diethyl ether725 (2M, 25 mL) was added. The

mixture was refluxed for 12 h and the solvents were evaporated off. The

resj Was ' tween agueous sodium hydroxide (2M, 100 mL)
T e K b e ks ARG D G
WS04 46 PCTHDRRIDA0002 41 TE i grissim sufdieandifelved

SQNﬁEﬁ%Wﬁé%lﬁMﬁ@@@ﬁqj%ﬂmﬂi@%g@t@f@_ %‘,"’.{%f&%bl was added. The reaction
methoxycar L(?)1{1@)%I[-§henylsu fanyl)-phenyl]flperldlne, 98¢, 3 mmoﬁ was

diEEORIEE IBHE CHBRRS(SE IS AMdBECEOT0E®Y, Banwisiyavathe
a@%ﬂ@mﬁtﬁﬁﬁﬁﬂedﬁmg& gﬁ@(ﬁlﬁi@éf?a%%ﬁﬁéﬁb’&?‘ %‘)PJS% Ghaker
0 as added. The 5 reaction mixture was treated with hydrogen
B B e o ol e e e
wab FiReras thorerftriablowgiof Slicasgshandter bty wasmatography on
ConeLRUAtaddR Vasioack ' / ifigd, : r

sili?céa &eﬁagguent: et yla;c%%te r%ﬁ%%ﬁi%ﬂ?g%r%%gaa@ﬁg %O%%%g)g of
0" I8 &g gtakAas bR RS herenret hyitrogsiehierisery disgahether (2M,
chfonidle mcniem;dnetr(ez @M, IC?EQ@IW&H) ang m@shﬁﬁ?%i 2Dl dqdfifis so%ium

-\Wwa aporated off and.aqueou iu roxi 2M, 50 mL

R e e A Pl AL BB Wit b
mﬁégér@?i@héwewmagnééiem}'sma;ﬁaw,signdsm&sohmthwaslgmpwaate@hpofﬁted
Tdyis M%@!@(@aﬂ@.gkv@%§ﬁg¥ﬂgeﬁ1 13%%?(%%‘%?%&%{%111 aluminium

aluminium_hydride (50 mg, 1.32 rmno%was added. The reaction was

SEYREd DV, Ibraraiel s Addediofh aseefintie ey wemew g5 1before
30 T wator (L P yas ot ard e, prepiare wee Hescs ot T

min as added, and the. precipitate was filtered off. The

g%%r_r?fg#?f‘i% ‘61?3? \\%gss HE S8 D YR STaH 2][”%@‘5% afidedoRpshthe
vraes wikafsorate ditéfed heferlice prdisctivas minfiedvby dhimatograpieyivm
anshicagal (Rlusit-gihyhaceiatsirigthyt amine :1:2) 10,20

produce the free base which was prec%at%i({jgaéqt?ﬁeet ygé)%h%%%cpgé}%egaﬁy
OMTRYRAGERN ChibkerosH dotpyr sther (oviaiatmisthyNaeieamothmel 8:1:2) to
LCHMES (Ie/Z)e306k&: which was precipitated as the hydrochloric acid salt from
hydrogen chloride in diethyl ether (2M, 5 mL). Yield: 12.6 mg. LC/MS (m/z) 300.0

(MH"; RT = 1.79; purity (UV, ELSD): 96.8%, 88%.

Method F:

i?oc
N
. Pddba, -
BINAP
8 __Fji NaOBu [y S
-+ ; - e
Br F boc

Boc-protected 2x 5a

ZL
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(MH); RT = 1.79; parity (UV, ELSD): 96.8%, 88%. Method E: 25 bocH N
N F PddbaZ BINAP F S HH NaOBut HC S Br F boc HN F

Boc-protected 2x 5a WO 2004/087156 PCT/DK2004/000244 76 5a,
drisbdrhiyyp-4-methyl-amiraepherrylsulfarryl)-5-fluorophenyt piRerding 244
trifluoro-acetic acid salt

1-test-Butoxycarbonyl-4-[2- (2 fluoro-4-bromo- -phenylsulfanyl)-5-fluoro-phe

hyl- carbamlc
nyd]- piperiding. pERIotect x 0.1 ) and met

aC|d tert- but;?l é@ ster ( Odi’i a%}z ’“W%S‘é%énygjd%g T RRAERYY kR dine
drf s s dccsrdingto the procedure of Lee et al. J. Am. Chem. Soc

20053 £28:530Fh3 1) disselvsd- NRHENS, 43 Min.uas added ta a st "ed
solutlto ??édlgze%\zy{de%aeacetone)palladuun(O) EMS?? % 008

d’ ?ffrf r}’&"%?g@ fploh &&&bﬁ@ﬁ%ﬁ&sﬁﬁﬁgkﬂarbmw acid te’ 7-butyl
[gs@gumamhaléﬁyhmume@ea@%g; 0:846 mared) A elber Lk dtide 1o the

sl iest L00pxide (0.079,00.29 fpmobwas added and the g%%%ﬂggm

mixture was stirred overnlg t at ereac

{6 rédng Wifte releRr ughstisiid sabmgmmﬁémécrxbxﬁzmm)emaemmpmzadmm)
rraduef, Theslvent was evappigtesaff andthe residue was dﬁ??o"’ dn.

i
D T e bvmahoocchencr

1J‘§twadeevetpmatgd offsandibe ersdeapsaduet Yﬁ@sr%[ﬁﬁdnm(ﬂﬂ@ LadQtirred
BAeR A SR AIAR ARGV SR PSR BRG] BRREH O
using toluene (4x5 mL) to elude the product. The solvent was evaporated off and the
residue was dissolved in methylene chloride (3 mL) and hydrogen chioride in diethyl
ether (4M, 0.25 mL) was added and the reaction was stirred overnight. The solvent
was evaporated off and the crude product was purified by HPLC to produce 4-/2-(4-
methylamine-phenylsulfanyl)-5-fluorophenyl] piperidine 5a as the trifluoric acetic
acid salt. Yield: 9.8 mg. LC/MS (mv/z) 335.2 (MH"); RT = 1.98; purity (UV, ELSD):
75.9%, 96.7%.

Method ¥:
i])oc
H
£ Pddba, F
P(Bu),
S Sn"Bu;  CceF MG ]
+ |l/ Eaal
Br F e
| 6a
Boc-protected 2x i

Ga, 4~[2—(2—Fiuorowél—vinyi-phenylsulfanyl)—5~ﬂuomphenyl]—pzperidine trifluoro-
acetic acid salt

To a stimed solution of 1-tert-butoxycarbonyl-4-[2-(2-fluoro-4-bromo-
phenylsulfanyl)-3-fluoro-phenyl]-piperidine (tert-butyl-oxo-carbonyl-protected  2x)
(0.12 g, 0.25 mmol) and Pdydba; (0.007 g, 0.015 mmol) in 1,4-dioxane (I mL) was
added cesium fluoride (0.084 g, 0.055 mmol), vinyltri-n-butyltin (0.083 g, 0.26 mmol)
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acid salt. Yield: 9.8 mg. LC/MS (m/z) 335.2 (MH+); RT = 1.98; purity (UV,
ELSD): 75.9%, 96.7%. 20 Method F: boc NN F PddbazZ P(Bu)3 F \ S\
SnBu, CsF HCI S} 1 Br F Soe-protected 2x 6a F 6a,

&,([)22534)5&9%@ -4-vinyl phenylsulfanyl)-5 fluorophertylJ p'pe”dﬂ@?/ﬂwbb%ﬁm At

acetic acid salt 25 To a stirred solutiop_ of
1-tent-butoxycarbonyl-4-[2-(2-fluoro-4-bromo-

piperiduie .
S DR DI o s
CBHPYIGOLS Wiyl v disond ¢ AL Twasaaided casiumdupiigero o,

(@084 9vith Q@é&ﬁﬂ?ﬁ@ %rﬂtél a'il.a(pfi%ga (Q'i%Sf'%llgatQ %/ ﬁ)@roc)téé, With heptane
00244 77 and tris-tert-buty

00 /% 6 PCT/DK2004/

?U ?erlﬁéjlﬁ% IReriseipniiinphase @’Wﬁﬁmaﬁqﬁé"rmmrfmm@m@wms

Smsed’elVenn@tﬁﬂEﬁOcﬁloﬁﬂ’EE(ﬁeﬂﬁl)%ﬁIW@fl éﬁi&%l%fﬂﬂt@xgﬁhy@t%ﬂ{%dmm
d filtered. The filtrate was extracted wi

e s R A on ot ent was

vHeReratrecte sifhitinis® diedotvda. %’mwbepmﬂu@memmw gitdluce 4-
hydrogesy. &hlﬁbﬁk%ﬁ ﬂhéﬂ?ﬁﬁﬁaﬁm BIﬁMrOBh%QﬁT lpz Vgggn%j %ead aanﬁlléh %hﬂuorm

reactlo as stirred gvernight. The sglvent was vaporated ot and
&raHs ?ﬁﬁ?& (0¥ sty Rt maieddv, ELSD): 80.9%,

BB@4luoro-4-vinyl- phenylsulfanyl) -5-fluorophenyl]-piperidine 6a as_the
trifluoro- acetic acid salt. LC/MS (m/z) 332.0 (MH+); RT = 2.30; purity (UV,
ELSD): 80.9%, 10 89.3%.

Measuremgnts of [3I—I]~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 pellet 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 96 well plates and shaken briefly.
Composition of assay buffer: 123 mM NaCl, 4.82 mM KCL 0.973 mM CaCly, 1.12 mM
MgSO;, 12.66 mM Na;HPOy, 2.97 mM NaFLPOy, 0.162 mM EDTA, 10 mM glucose
and 1 mM ascorbic acid. Buffer is oxygenated with 95% 0,/5% CO, 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 howr i 0.1%
polyethylenimine) under vacuum and immediately washed with 3 x 0.2 mL assay buffer.
Non-specific uptake is determined using citalopram (10 uM final concentration).

Citalopram is included as reference in all experiments as dose-response curve.

Preferred compounds of the present invention exhibit serotomin reuptake inhibition
below 200 nM (ICsq) in the assay above. More preferred are the compounds which

exhibit inhibition below 100 nM and most preferably below 50 nM.



10

15

20

25

Measurements of [3H)-5-HT uptake into rat cortical synaptosomes. 15
Whole brains from male Wistar rats (125-225 g), excluding cerebellum,
are homogenized in 0.32 M sucrose supplemented with ImM nialamid

witha.plass{teflon homogenizer. The homogenate is centrifgg@g)@@%@ézm

g for 10 min at 4 T. The pelletis discarded and the supernatant is
centrifuged at 20.000 x g for 55 min. The final pellet is homogenized (20

i this assay buffer (O original tissue/well). Test compounds 20
?ﬁ@%ﬁ}%ﬁé" fé%%f%l—gﬂ-%ﬁg%ﬁggﬁﬁ’gﬁ to 96 well plates and shaken
Brrdfly igemposttieinof ds88y buiémd 23mihnN aGh 82 HVLKGL, 6:053ors

G2 1l ol MNa#HPO4, 2,97 mM NaH2PO
R %ﬁo%g(%?ngﬂl N B TR tagne s

SNbtb aLifcEBY 80280 C OF 18r Toshith Bearmriamatonlls adjostetkly
Eiﬂw?b&ﬂdbhbﬂ;ﬂ@&i@eﬁtaﬁt@g Wdﬂ’i’?‘%ﬂﬁﬁ:ﬁ ﬁ@ilggﬁﬁ@l@ﬁ%@ﬁ\tﬂ%ﬂm&lﬂguts

mL. Aft min incubati ith radioligand at 37 C, samples are
e B I e Qb PR avere
ont9hajsdiyettiflenimin gy (HdErtahbindinandsrienedinkel ywas AeLWHEFRX(50
Q2 Mitiassay Qn- is determipned using ci ram .
o A o B e S PN s

beRrEataut frssb Fausarieriagrvas semrestfad vompodiltietiohte GF/B

preserpioventiaesniitsereioninyeymakednhipition. helaw a00.ie:.
(IC50) in the assay above. More preferred are the compounds which
exhibit inhibition below 100 nM and most preferably below 50 mM. WO

2001187 tepACTHIDKL 00 4/000844d T fBupttideasylergine binding to
kT 2edeceptors lings.ex | 0-20 pmol/mg pratejn.human
5-I—1|T2C-a§§v rece B%%r%i (ﬂ%rggc@egge%%\r%vgerlgyha%%@tee ir% '%cegi{:%ﬁ’ s &

Thepicrr sl cditaibing thobe meni firatvamdestobed belso Td@n hiore
day effheerreniosiswessauiskly® shayed andhamegenizeg 50

mM Tris pH 7.7 using an Ultra-Thurax. Aliqouts consisting of 6-30 pg

TR S RRSERBAGHSE @)% OSHE BUFER Aot the dpeecs a8 flent
inierat87ie Teyabbititinexwaisdete Thined usingrassay budier (69°* kit from

Molecular Devices, and according to their instructions) at 37 °C in a2 5% CO,
incubator at 95% humidity. Lazer intensity was set to a suitable level to obtain basal
values of approximately 8000 RFUs. The variation in basal fluorescence was less than
10%. ECso values were assessed using increasing concentrations of test compound
covering 3 decades. ICso values were assessed challenging the FCas of 5-HT with
concentrations covering 3 decades of test substances. Ki values were calculated using

Cheng-Prusoff equation.



mM Tris pH 7.7) and non-specific binding was defined in the presence of
100 gM 5- HT. Bound and free [3H]Mesulergine was separated by
vacuum filtration on GF/B 10 filters (pressoaked in 0.1% PET for %2 hour)
and counted in a scintillation counter. 5-HT2c receptor efficacy as

Cldetermined by fluorometry. This assay was carried out as described by
Porter et al. British Journal of Pharmacology 1999, 128, 13 with the
modifications described below. 2 days before 15 the experiment CHO

1. Aépapaprbeaisecr sty Hiasemag dpsteiis human 5-HT2c-vsv receptors
(Euroscreen) were plgged at a density sufficient to yield a mono-confluent
layer on the day of the expgement. The cells were dye loaded (Ca2+-kit

from MoleculaRBeyvice d according to their instructions) at 37 C in a
5% CO2 incubator at 954 o humidity. Lazer intensity was set to a suitable

g8 of approximately 8000 RFUs. The variation
sing increasing concentrations of test compound covering 3 decades.
were Résessed challenging the EC55 of 5-HT with

concentra

calcu ngl. Cheng-Prusoff equation. 25 79 Claims: 1. A compound
repre th&general formulal R4 RR3SR2 HNR R6 RR7 R6
| Wherein RR' R2, R3, R5 are independently selected from hydrogen,

I halogen, cyano, Ci_6-alk(en/yn)yl,

Wherein

R, R%, R, R®, R’ are independently selected from hydrogen, halogen, cyano, Cye-alk(en/ynyl,
Ci¢-alk(en/yn)yloxy, C,s-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C;¢-alk(en/yn)yl, halo-C,¢-
alk(en/yn)yl, halo-C,_¢-alk{en/yn)yloxy, or NR'RY wherein R* and R” are independently selected
from hydrogen, Cisalk(en/yn)yl, cyano-Cigalk(en/yn)yl, Csg-cycloalk(en)yl, Cig-
cycloalk(en)yl-Ce-alk(en/ynyyl, or NRR"-Cj¢-alk(en/yn)yl, wherein R®* and RY are
independently selected from hydrogen, Cig-alk(en/yn)yl, Cig-cycloalk(en)yl, or Csg-
cycloalk{en)yl-C, gs-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;

RS, R’, R%, R’ are independently selected from hydrogen, halogen, Cjs-alk(en/yn)vl, C, -
alk(en/yn)yloxy, Cjs-alk(en/yn)ylsulfanyl, hydroxy, hyvdroxy-Ce-alk(en/yn)yl, halo-C,-
alk(en/yn)yl, halo-C¢-alk(en/yn)yloxy, or NR*RY wherein R* and R are independently selected
from hydrogen, Cigalk(en/yn)yl, ocyano-Cg-alk(en/yn)yl, Cig-cycloalk(en)yl, Cie-
cycloalk(en)yl-C ¢-alk(en/yn)yl, or NR*R"-C,¢alk(en/yn)yl, wherein R* and RY are
independently selected from hydrogen, Cis-alk(en/yn)yl, Csg-cycloalk(en)yl, C;s-cycloalk(en)yl-
Cis-alk{en/yn)yl; or R* and R’ together with the



C-6-alk(en/yn)yloxy, C .6-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-C
_6-alk(en/yn)yl, halo-Ct-6- alk(en/yn)yl, halo-C1_6-alk(en/yn)yloxy, or

NRXRY wherein Rx and RI are indepegidently selected from hydrogen,

Ct-6-alk(en/yn)yl, cyano-C1.6-alk(en/yn)yl, C.8-cycloalk(en)yl, Cb-
nitegeloalk¢@ijy Sy 6ralifechyh fytnon NRARHEreHsdllg(@igh)yhtistdkeitvikazins one
furfReRigindependently selected from hydrogen, Ci_6-alk(en/yn)yl,

C3 3-cyc|oal’k(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
proJideditBinigeast GRgIVRICRORfiarialky, G(fnﬂlfl‘é’g(m@ firtharrheier ﬂ@f@lﬁydR)@en‘ also

arginde tly se ted (9 haloge

pméldéé’Rl %ﬁ(‘ﬁr’ﬁyr%yfs Q a’IE}Zen?yne) o%?f,o al’k er%e%wgl dffmm from
hy@ygqr@,xy C-6-alk(en/yn)yl, halo-ClI-6- alk(en/yn)yl
or halp&dBralk(en/yn)yloxy, or NRXRY wherein Rx and RY are

independently selected from hydrogen, Ci_6-alk(en/yn)yl,

eyano-Cl.6-alk(en/yn)yl, C3-s-cycloalk(en)yl, C-B-
2. dyiclcatitem)y|«C klBralk(ertgriyl Ror i RERCKD] f&alk(gh@g&)ylha?hmircﬁzo Cre
alk %ylarél '1&‘1?(9 /QQCST&S% ?SE%{J&%JI‘)%'WHF%%” 1m0 &ﬁ&é)é’})égyl or NR*R

8-Cy cloalk en)yl cIoaIk(en 6-alk(en/yn)yl:’ ‘or Rx dn

th‘csaatﬂ%er%mh@"%@w SR IYo SRS tHEY dreditesin o raierymyl. cyano-Cie-
alkBen7ymen beregclgralgamombynptl@g@lbycﬂmmﬁgzmaé-ﬁikmeymt,eroafo MINR"R¥-C.4-
alkgg:’# zﬁd tﬁé‘}te %aa%h%’eaﬁe mc%‘elfpend’en Y sRl’e§ d%ﬁo’l B‘gg%n% 'l?(en/yn)yi Ci.

ydrogen; also provide that when R |s m
s-OYéwilism)Yéfﬂ Grecwiogidqmpy HR 7R ROy ldiponaidrdm lﬁywﬁog’éﬁ, @mé R is
Nﬁﬂmm@ﬁﬁ&ﬁy@ﬂambﬂﬂ& gi §Jiay'abc1 mlﬁleﬂga%gedscsglam@wmm cyano-C.g-
r a o] a I n)ylox
o R GRS Rl oL G B KA A i ot
withribp thmmﬁd@ﬁeﬁd@nﬂy@@mw fromahid mgewe@dmwbmlyngypnaﬂy contains

onEHAIRE Gl Brodlisten/yn)yl, C3-8-cycloalk(en)yl,
C3.8-cycloalk(en)yl-Ci_6-alk(en/yn)yl, or NRW-C.6- alk(en/yn)yl, wherein

R'and k' are independently selected from hydrogen, Cl_6-alk(en/yn)yl,
3. U8 Sraysiodlk{emijheonCRhBacyclaatikieiyl:C iebatkd(Eolyrydrpravideg-alkyl, or
if one of Rx and R? is NRzR'-C7.6-alk(en/yn)yl then the other is
sélected from hydrogen, C1-6-alk(en/yn)yl, cyano-C1_6- alk(en/yn)yl,
C3.8-cycloalk(en)yl, or C38-cycloalk(en)yl-C1_6-alk(en/yn)yl; or Rx and R’
4. Tage&h%mﬂthfm@ aittageniaswhichiihey afaaltachadianmyarogen, halogen, cyano,

C;-gé?k_@n%r/pl%?red I’qu(él]\% IC;}PQ“,OC?F}J—' en/g/nlgf‘?sulfanyi halo-C, s-alk{en/yn)yL
Y

5. The compound according to claim 4, wherein R is selected from hydrogen or Cy ¢-alkoxy.

6. The compound of any one of claims 1-5, wherein R” is selected from hydrogen, halogen, Cyano,
Ciealk(en/ymyl,  Cis-alk(en/ynjyloxy, Cis-alk(en/yn)ylsulfanyl, halo-C;4-alk{en/ynyvl;
typically, R’ is selected from hydrogen, C, g-alkyl, C;¢-alkoxy, halogen, halo-C,_¢-alkyl, hydroxy-
Cis-alkyl, NR'RY wherein R* is hydrogen and R” is C 4-alkyl, or Cy4-alkenyl,



one further heteroatom. 3. The compound according to claim 2, wherein R’
is selected from hydrogen, C-6-alkyl, or halogen. 4. The compound of any
one of claims 1-3, wherein R2 is selectgd from hydrogen, halogen, cyano,
Ci 6-alk(en/yn)yl, C1-6-alk(en/yn)yloxy, Cl.6-alk(en/yn)ylsulfanyl,
halo-Ci.6-alk(en/yn)yl. 5. The compound according to claim 4, wherein R2
' lected from hydrqogen or C1-6-alkgxy. 6. The compound of any one of
7 B s G i R gL poiieen. v, .
c-alisyLaCatkgianyn iyl akplalfe/omhylog,@lkslalk(en/yn)ylsulfanyl,
halo-Ci_6-alk(en/yn)yl; typically, R3 is selected from hydrogen,
1.6-alkyl, C_6-alkoxy, halogen, halo-Ci-6-alkyl, hydroxy- C1 -alkyl,
8. OB FALTE Ty RO ANCFFE & (S G ot et i, €
alkPhecedripgsond according to claim 6, wherein R3 is selected from
hydrogen, halogen, cyano, C1_ 6-alkyl, C.6-alkoxy, C1.6-alkylsulfanyl or
han-C1_6-aIk}/I. 8. The compound according to claim 6, wherein R3 is
9. Lhssomertrsh Aot Cams lafyherein R anisslegted fiame gudrogery alogen, cyano,
C: celpoiyny bapyilbae/of slaimsCl & wkarain Bdisselested, framdysingen,
halogen, cyano, Cl.6-alk(en/yn)yl, C1-6-alk(en/yn)yloxy,
C1_6-alk(en/yn)ylsulfanyl, han-C1.6-alkgen/yn)yI. 10. The compound
10 Jhsorermrytaicierriddnainekein Ravhsrsi Ectis defiestadHyeirdgainogen or Ce-alkoxy.
C1_6-alkoxy. 11. The compound of any one of claims 1-10 wherein R5 is

ected from hydrogen, halogen,. cyanp, Ct.6-alk(en/yn)yl, C1
Lot SRR 76 1B A AL MBS 1 e rggrecsy hlosen.
cyRXRyalisrypinyR Card RYhamivdepEndelitlynsalpitedhfrdmbhiydtoget(en/yn)yl,
or Glali(enfy Ry n@enes %&eﬁéﬂ&%‘ﬁ@j}.@u{ecpﬁ?brﬁ‘gycﬁjggaelllf(@f?)glk(len/yn)yi, cyano-
RRx"-C-6- alk(en/yn)yl;

C3.8-cycloalk(en)yl-C1_6-alk(en/yn)yl, or NRRx"- en ,
Cwﬂi@%ﬁ%w?an 313€W%1P§T1ﬁ8‘8§ian Ay LRl Hom HtrEyRaL or NRR"-C-
alkChb=aiik(ehoya)yR'G8d RE-exciodipdaitiyly Qtlected from hydrogen, C4-alk(en/yn)yl, Cs.
cSRareysiaalk(enyi:Cl. Gealk{eniyn rovided that if ope af.Rx a Yi .
: C}Zﬁgzg-@lﬁé-alk 3e%[/ yn)yzl1 tk?é?]‘fhr.ké%%%{le{@}sggé}(gcfgﬁv %(rinog?/tdlroaréen ,&d RR and R i
NRAY -Guamdiésmyl, Bsaks clsr anadenipd)fone bydregeto Sikeelgh/mmyl. cyano-Cy-
alk@@a@rmc@aliﬁemm«%ﬁ;@kk(ﬁ!alwt)n?tiua(reiﬁmglg-me@g@éﬁgbrvﬁth%ﬁqv together

. nifrogen to which. they are atta orm a 3-7-memhered rjng whic _
w‘%é‘%ﬁo%%ﬁ)gegoﬁtglﬁgp?)%g Tt ﬁear%:ee'?gor%% o?ﬁ%ﬁ%ﬁ'g 8%%{% RGP ngpntains
ong metarosidierein R5 is selected from hydrogen, C1_6-alkyl, or

halogen.

12. The compound according to claim 11, wherein R’ is selected from hydrogen, C;4-alkyl, or

halogen.

13. The compound of any one of claims 1-12 wherein R® is selected from hydrogen, halogen, C;4-

alk(en/yn)yl, halo-C, s-alk(en/yn)yl.
14. The compound according to claim 13, wherein R® is selected from hydrogen, or halogen.

15. The compound of any cne of claims 1-14 wherein R’ is selected from hydrogen, halogen, C,.¢-

alk(en/yn)yl, halo-C, s-alk(en/yn)yl.

16. The compound according to claim 15, wherein R’ is selected from hydrogen, or halogen.



B. The compound of any one of claims 1-12 wherein R6 is selected from
hydrogen, halogen, C1-6- alk(en/yn)yl, halo-Cl.5-alk(en/yn)yl. 14. The
compound according to claim 13, whergjp R6 is selected from hydrogen,
or halogen. 15. The compound of any one of claims 1-14 wherein R7 is

17seleciagpiom Mdsogerhrdagen Chberlk@yavbdpdeedydrogen, halogen, C, -

-alk(en/yn)yl. 16, .The compo gcording 1o claim 15, wherejn R7 is
T R S T g vy o o
hydegsis ¢+46libeialIRe metlectdiddromty fraganlchliiegi, C.s-6ycloalk(en)yl-C,.

s-aBUAETYN) Wr RAERCE B-RIE@NH Y WAENRXRY yvRergin 1133&1?65@6%&@ Ufcted from
t en, C1.6-alk(en/yn)yl,

independently selected from hydro

hy %r‘]ﬁ&ﬁ%-c%%éﬁﬁ‘{sﬁ‘ﬁ&}ﬁwl, :%9%/%?}gﬁﬁ'ebﬂ)y|,°&3. ey l-Eio-alk(en/ynyl,

pre@igéid(thafynyyk o RN R Gi NG RLk{eAlk)yl/ saheraén Rz and R" are
independently selected from hydrogen, Cn_6-alk(en/yn)yl,
C3-8-cycloalk(en)yl, or C3_8-cycloalk(en)yl-C1.6-alk(en/yn)yl, provided
that if one of Rx and RY is NRZR"-C.6-alk(en/yn)yl then the 82 other is
selected from hydrogen, C_6-alk(en/yn)yl, cyano-C-6-alk(en/yn)yl,
C3.8-cycloalk(en)yl, or C3 5-cycloalk(en)yl-C1.6-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. 18.
The compound according to claim 17, wherein R8 is selected from
hydrogen, C-6-alkyl, halo- Ct,-alkyl, or halogen. 19. The compound of any
one of claims 1-18 wherein R9 is selected from hydrogen, halogen, CI.6-
alk(en/yn)ylor halo-C16-alk(en/yn)yl. 20. The compound according to
claim 19, wherein R9 is selected from hydrogen. 21. The compound of
any one of claims 1-20 wherein the compound of formula | has 1-4
substituents in the phenyl ring(s), selected from any one of R'-R9, which
are different from hydrogen, and the remaining substituents are
hydrogen. 22. The compound of claim 1, said compound being
4-[2-(4-Chloro-phenylsulfanyl)-5 -trifluoromethyl-phenyl]-piperi dine
4-[2-(4-Methoxy-phenylsulfanyl)-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine
4-[2-(4-Chloro-phenyl sulfanyl)-4-fluoro-ph enyl]-piperidine



4-[2-(4-Methoxy-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(4-Methyl-phenylsulfanyl)-5 -methyl-phenyl]-piperi dine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-mgihyl-phenyl]-piperidine
4-[2-(4-Fluoro-2-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine 4-
Oﬂ{é‘r&(;sglml ﬁﬁﬁ&?W@%L@fkﬁjlkélﬂ%?mﬁy@mwk]aﬂiRﬁVﬂQﬂB@, Cs.g-cyeloalk(en)yl, or
ro-phenylsulfanyl)-phenyl: piperidine . . .
e S R SRR iscmirosen o which they ar
attachod loroH dra-rehgted iaapiishivvirsdheyitpiperdint@hegrentom.
pharmaceutically acceptable salt thereof. 23. A pharmaceutical

camposition comprising a compound of any. one of claims 1-22 or a
18 e A R AT S 2 AR AN s Gk, -

armaceut
C.phlyhacéeldeatly acceptable carrier or diluent. 24. The use of a
compound of any one of claims 1 to 22 or a pharmaceutically acceptable
acid addition salt thereof for the preparation pf a medicament for the

191 oBmP B heerti R e E rirs 4B erhers aBpia seesic e by e dpdogen, Cru-

alkifeclydiyigrgenetakatitythisorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic disorder, panic

attacks, specific phobias, social phobia ar;ql agoraphobia. 25. A compound
20oFhsrRPBReIBS aramsing o2l JSeveersimBdiastsstet from hydrogen.

21. The compound of any one of claims 1-20 wherein the compound of formula I 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.

22. The compound of claim 1, said compound being
4-[2-(4-Chloro-phenylsnifanyl)-5-triflucromethyl-phenyl]-piperidine
4-12-(4-Methoxy-phenylsulfanyl)-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-trifluoromethyl-phenyl]-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(4-Methoxy-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(4-Methyl-phenylsuifanyl)-5-methyl-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(4-Fluoro-2-methyl-phenylsulfanyl)-5-methyl-phenyl}-piperidine
4-{2-(4-Methoxy-phenylsulfanyl)-5-methyl-phenyl[-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-phenyl- piperidine
4-[2-(4-Methoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
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or a pharmaceutically acceptable salt thereof.

23. A pharmaceutical composition comprising a compound of any one of claims 1-22 or a
pharmaceutically acceptable acid addition salt thereof and at least one pharmaceutically

acceptable carrier or diluent.

24, The use of a compound of any one of claims 1 to 22 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.

25. A compound of any one of claims 1-22 for use as a medicament.



