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WD 2004/ 087156 PCT/ DK2004/ 000244

4- ( 2- Phenyl sul f anyl - phenyl ) - pi peri di ne derivatives as
ween@tosnisan reupt ake inhibitors The present | NPETDIK2N4/000244

rel ates to novel conmpounds which are serotonin

reuptake 5 inhibitors and as such effective in the

treatnment of for exanple depression and anxiety.
4- @aﬂkfgwbuﬁanblfphwl)rmendmn derigeivest | e SEOHA| nreuptake
i E@gtake inhibitors (hereinafter referred to as SSRI s)

?f "Hecome first choice therapeutics in the

treatnment of depression, certain forns of anxiety and

soci al phobias, because they are effectlve wel |
The opieseat dBVHAN HEAESa 1T 29%er samrouads erkjch frospyogonin reuptake
mﬁgﬂ&@reﬁﬂ Lﬁo shde eﬁ”s&ﬁ%‘ fn el G¥Gideht BPIHOCRERSRAM Ressibm and

wever I'nical studies on depression indicate that

anxiety-r esponse to SSRIs is substantial, up to 30%

Anot her, often neglected, factor in antidepressant

treatnment is conpliance, which has a rather profound
BRkbRRIndOdY thBRatipgNt ' s notivation to continue

phar macot herapy. 20 First of all, there is the del ay

in therapeutic effect of SSRIs. Sonetines synptons

Se%gglg% \é\%%cr) %ﬁ]er)%ﬁét}apeqwi‘q eto];I {h%}elr\ll\%%]r( isefgrreél[ troeaﬁﬁéﬁ;{ﬂ) have become

firktoctlide tﬁ&Bb@u‘[lCWﬁ W&eﬂﬁdﬂﬁﬂ@@sblbﬁﬁ&wloﬁimf an&aalty and

ess in the pharnacqot herapy. of depression and
soaﬁkigl@tbwdb%u%reﬂl@y pEs gffsctiye, pealholegated gybhavestayuigplgepafety
i sts sonetines
PRt o PRI e PO, = Dot at o of
ant i depr essant therapy may be acconplished through

the co-adm_ni stration of nood stabilizers such .
HoWeYer.u ﬁlﬂme%lrﬁ%lﬁf T ACRIRFSIFH SRigAt Lﬂ BPNERFPPIRE eSSBS is

suﬁ%t%‘fﬁarl c( 6.38nothé:, Sftél?ﬁéglégtecp @Mﬂﬁ%ﬁgéﬁrgés&ﬁtrt%ahﬁéht is

that | hhibits serotonin reupta e and
coﬁ}p}fﬁhdé Mémélpitas 1a radﬂnba]g:ofnwﬂ effast dyetbe patiealt’ s an@ityation to Contlﬂue
sever studies (Innis et al. Eur. J. Pharinacol.
phiggaco %‘fﬁ".‘?y 1095-204 and Gartside Br. J. Pharinacol .
1995, 115, 1064-1070, Blier et al. Trends in
Phar macol . Sci ence 1994, 15, 220). In these WO
Fip0 04/208 Thess isPie/ dokaonathompeutis effect of iSBds. Jameimest Hioms

1A nt
o LB AR, el ion
siddéerfé&t EehaidinRo hH I§SRIk eWithbutkidiessSnatesé preblems, 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 lithium

carbonate or trilodothyronin 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



10

15

20

25

30

produce an i mredi ate boost of 5-HT transm ssion and a

rapi d onset of therapeutic action. 5 Several patent
w@ppkiogasé ons have been filed, which cover thePCUEFBKG04800244

conbi nation of a 5-HT1A an%agonist and a serotonin

reuptake i nhibitor for the treatnent of depression

(see e.g. EP-A2-687472 and EP- A2-714663). 10 _Ano
stugligsr Saxas foend et éd%“éAtre¢e@iqulltaaowsm1@ ab@l%h% &@Hal brake
onbg %]k%gﬁ‘r Enghlﬁgmél% ﬁf(ll;gx%gi ! t rﬁﬁ re&ﬁtgﬁeo ml‘%ﬂ(ﬁé Snd thus

exper i s Inra ave I ncrease
pr@iuchlaﬂplmﬁdmﬂb boestTofblyHAl tralhsn’msam Ian;d pateidt orgetedf therapeutic

GVC 2-29, an experinental 5- HTIB receptor antagonist.
aceN. Sever al pat ent applications covering the

conbi nation of an SSRI and a 5-HTIB antagonist or

parti al agonist have al so been filed (WO 97/28141, WO
Seg@iabﬁdt@ﬂ apEieationy D@ g cm fidedWehady co3er7thy us¢ of meembination of 2

evi ous nfo nd t hat, t he
#Po?‘btﬁ%?ﬁ[?teaﬁi‘gt e OWHiIBFRtEslfe mﬁtﬁv @}Otf?{a@ ?reag%el?ﬁé’f depression
(séaaaé/grm) A2HRZ8 7 AR EBR NS Ti4569). | nverse agonistic effect

(conpounds having a negative efficacy at the 5-HT2c
receptor) provides a considerable increase in the

| evel r ¢
R sk TRl 8 S RIS ME e o e 5
HTﬂEpiuYorac@ttﬁrr Meédrodiaksis eperdntrits ﬁpfa%lwe tindetfl eldwii that herease
clinic and _an augnentat.i on or, eqﬁi tigg of the
of thignospape) THdf peeifalepramyis PeisRiitisRh l‘éap% N gperimental 5-

n £ ¢ The present invention provides
Tlgr%gé@?} a“ﬁgg‘l‘ are serotonin reuptake inhibitors for

the treatnent of affective disorders, such as

de ession, anxi ety disorders incl d|n
ScR Gegenn ephcons Lotme 158 pepliahey M SRT find @ s-HT.
aan%HﬁPBf Garihlr fg%ﬁlsd haR 84 beedOriled wm 0y 23EPNPMDSI6/€3400, EP-
di'sorder, panic disorder, panic attacks, speC|f|c

Aﬁﬁé&lﬁh&}dW&P%BSEhobl a and agor aphobi a. Some of the
conpounds al so have a conbined effect of serotonin
reupt ake i nhibition and 5-HT2C receptor nodul ati on,

It WAt pRevasiGhr Béendfotind tHADME 4dmbihattenbd ai sepitonia rét&}ﬂﬁl&f inhibitor
onset of antldepressant activity., WD 2004/0Q87156

witiCT/corRponad boopg a- ”@zcswﬁgawtl@pl {IETSe AZRAS TG ifagt dcompounds

hafggn%izﬁréga:tlog @ch'a&patﬁﬁg ¥i o 1O Bféﬁu&%@ ald3fsi8&6 ke Fhcrease 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 (SRI).

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-HT,c receptor modulation, which according to

WO01/41701 would imply a faster onset of antidepressant activity.
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W R R3I \ R~ HNR R6 (I) RO/ R7 5 R8 wherein R1,
R2, R3, R4, R5, R-, R7, R8, and RO are as defined
whedoems713he i nventi on provi des a conpound accoPdi/NE2608/000244
t he above for use as a nedi ¢ganent. 10 The invention
provi des a pharmaceutical conposition conprising a
conpound according to the above or a pharmaceutically
Suspveryt efthe imvindioaddi ti on salt thereof and at |east
one pharmaceutically acceptable carrier or diluent. 15
The invention provides the use of a conmpound accordi ng
Th‘égwrésaﬁt iﬁb&ﬁﬁn@roﬂdes‘ﬂﬂﬂ{fﬂéﬂﬁ@ﬁﬂ th@bénerdgsenilabl e acid
addition salt thereof for the preparation of a
medi canment for the treatnment of affective disorders,
such as depressiop, anxiety disorders including
general anxiety @i sorger, social anxiety disorder,
post traumatgsc 3treBS di sorder, obsessive conpul sive
di sorder, pani order, pani c attacks, specific 20

phobi as, soci abi a and agor aphobi a. The invention
provi des g, e hod-forrt he treatment of an affective
Hﬂ orders,T such & depression, anxiety disorders

[ anxi ety disordgp, soci al anxi ety

, ~RQS Rtraumatic stress sorder, obsessive
conpul SI sorder, panic disorder, 25 panic attacks,

speci f§ obi as, soci al phobia and agoraphobia in a
livi My antgal “Rbdy, including a human, conpri sing

adm ni stergp®hg a therapeutically effective amount of a
WO 2004/ 087156 PCT/ DK2004/ 000244 4 conpound accordi ng
to the above or a pharmaceutically acceptable acid

addi tjon,salt, t Def.inition. g [
wherein Rl, Rz, I?g', R4, Réj %%,GRO{ Rg, and 1@ are as det{nea %gl%twl.t uents 5
The invention provides a compound according to the above for use as a medicament.

The invention provides a pharmaceutical composition comprising a compound
according to the above or a pharmaceutically acceptable acid addition salt thereof and

at least one pharmaceutically acceptable carrier or diluent.

The invention provides the use of a compound according to the above or a
pharmaceutically acceptable acid addition salt thereof for the preparation of a
medicament for the treatment of affective disorders, such as depression, anxiety
disorders including general anxiety disorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic disorder, panic attacks, specific

phobias, social phobia and agoraphobia.

The invention provides a method for the treatment of an 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 administering a therapeutically effective amount of a
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Hal ogen means fluoro, chloro, brono or iodo. The

expression O -6-al k(en/yn)yl neans a Cl-6-al kyl,
W@20080811kenyl or a C2-6-allcynyl group. 10 ThRCT/BKR004/000244

Cl-6 alkyl refers to a branghed or unbranched al kyl

group having fromone to six carbon atons inclusive,

i ncl udi ng gut not linited to nethyl ethyl 1- propyl.,
COEIPOB’F% pspordigs Eﬁlﬂﬁﬂ aboye gy yham@s%tqaw a9°e|B &Fy‘i‘c“éﬁ%&tlon salt
thé_.{)}iethyl-l-propy! 15 Sinmilarly, C2-6 alkenyl and C2-6

ynyl, respectively, designate such groups having
fromtwo to six carbon atons, including one double

bon triple bond respectively, including but
D‘ﬂﬁ’c‘g? H‘F?‘@?ﬁ‘?‘be"é henyl , propenyl, butenyl, ethynyl,

propynyl and butynyl. 20 The terns

Cl-6-al k(en/yn)yl oxy, Cl-6 al k(en/yn)ylsulfanyl,
Iﬂﬁygﬁnnvﬂsﬂh@namhk@mﬂympypruﬁhalo d - 6- alk(en/yn)yl

cyano-C - 6-al k(en/yn)yl, NRZRW C1-6-al k(en/yn) VYl ,

Cl- 6- alk(en/yn)yloxy G 6-allc(en/yn)yl and

THeaEGrédsion- @] &c(am(wﬁi)yi méynsde i grditye, Sughlkegyloops A.n-alkynyl
whi ch the Cl-6-al k(en/yn)yl are as defined above. Hal o

graans halogen NRZRW C1- 6- al k(en/yn)yl designate the
group Rk RWN- Cl-6al k(en/yn)yl 25 The term C3-8
cycl oal | cyl designates a nonocyclic or bicyclic

Tleaeto €y ¢ hkyheafersgo b branehed @ vabginthdd- akyirgsoup Iotingifromm one to

but not limted to.c Lo ropyl,..cycl opentyl.,
si FaIbgR Qs nclsive, 4 bat hetcamie %ﬁpﬁéﬁﬂcs‘w 1-propyl, 2-
g by Eld SR AL | e havi ng
]ﬁgﬁﬁeg%ﬁ{ Z%gigpgggy%k£§£n yFnc udlnggoﬁggg%ﬁble bond.
WO 2004/ 087156 PCT/ DK2004/ 000244 5 In the term

cIo Il c(en a . .
Sigiagye et AERTERY LAt ées§>sﬁqp%5%ﬂ9ﬂ)%§ﬁfe speh gioups having
frotaf i do abo\arbohNgoing! Mckidingrenbaioasle’ b @ﬁ&lcﬁféa{ri e bond

cont ai ni ng one fin-t her heteroatom such as N,

regpectyelgsineladigtai é@ﬂlm?éffdefps?the@y}( Pﬁﬁ’egyle‘étﬁ%Ylsﬂbﬁl}é propynyl
adr iR RRo!l i nyl . 1-piperidinyl, 1-

The terms Ci.¢-alk(en/yn)yloxy, Ci.¢ alk(en/yn)ylsulfanyl, hydroxy-Ci_¢-alk(en/yn)yl,
halo-Cy.¢-alk(en/yn)yl, cyano-Cig-alk(en/yn)yl, NR*R"-Ci¢-alk(en/yn)yl, Ci.c-
alk(en/yn)yloxy-Ci¢-alk(en/yn)yl and halo-C;¢-alk(en/yn)yloxy designate such
groups in which the C;.¢-alk(en/yn)yl are as defined above. Halo means halogen.
NR*RY-Cy_¢-alk(en/yn)yl designate the group

RZ
N
RW/N—C1_6alk(en/yn)yl

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

etc.

The term Cs.g cycloalkenyl designates a monocyclic or bicyclic carbocycle having

three to eight C-atoms and including one double bond.



10

15

20

25

azepi nyl, 1-piperazinyl, 1-honopiperazinyl,
1-imdazolyl, 1-pyrrolidinyl, 1-azetidinyl,
wdaz2@yostabel or pyrazolyl, all of which may be PCI/DEew#04/000244
substituted with a group selkected froma
A _6-al k(en/yn)yl, hydroxy,
hydr oxy-Cl_6-al I c(en/y al k n/yn) ony

n , C1
In 6hfa| q@{ﬂé n)%jcwloa fﬁnﬂ)éls‘)éwq'%ﬂ(ﬁe@ﬁ’nbﬂ Pyl T Cir6-
cates to
alg(e ?}h a% ed% 1§%y (ﬁJphenyI ) -pi peridine derivatives
whi ch are serotonln r eupt ake |nh|b|tors and as such
ef fec ?/e in the.treatment of .for
S

Thielsra Ss1-BIFmRiTtrdaing riipnal efa}twwgwyet Do e PElcgpporm, such as X

| [ t -
OLERHAR SALBLER & b GBI eRLIRRIOLY hggans.
azRBingy 1tpipeshangl, h-hoRlopiRPzid, 1-RaidaRBylat @yimatidiweh dearetiginyl,

1 %?%‘?@LS&?}T%?O yh%ﬂ é)?%ﬁﬂ%he%%// ﬁ? %Prgggg%l% 1’cu(t: d—wn% a group selected

fr&h_S-Allefigoi/ymyy, Byrban mydrcbeyydc%m(elanﬂXﬁCgﬂane(en/yn)yloxy-
al k en/yn)yl hal o- Cl 6- al k(en/yn)yl,

Chetls(eatyylal k(en/ yn) yloxy, or NR'R wherein R® WO
2004/ 087156 PCT/ DK2004/ 000244 6 and RY are
i ndependently sel ected from hydrogen,
D&kriptishlofehd jovemtion cyan- C1- 6- al k(en/yn)yl,
C3-8-cycloallc(en)yl, C3; ‘
8-cycl oal I c(en)yl - Cl-6- alk(en/yn)yl or NRZR'' - Cl1-
n t
Tl@e ?géét&gc diln%(f?%c%’ﬁnh ég@tggg zd;] 2 @Zplﬁﬁgls %ng?;)ﬁedy;ypﬁﬁé‘?&tﬁ@ deYivatives
Wmhaﬂ‘fﬁ yabwaird ciiptaky I11;1h1b1tors ‘and as such effective in the treatment of for

exan‘rp?e @lp%las%%lllla%&?unl)u%{y. Cl-6-alk(en/yn)yl; or Rx and RY

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

formula I
R4
R R’
Rz
$ 1
HN R
Re
R® R’
R8
I
wherein

RL R% R3, R4, R’ are independently selected from hydrogen, halogen, cyano, Ci.¢-
alk(en/yn)yl, Ci_s-alk(en/yn)yloxy, Ci.¢-alk(en/yn)ylsulfanyl, hydroxy, hydroxy-Ci.¢-
alk(en/yn)yl, halo-Ci_¢-alk(en/yn)yl, halo-C;.¢-alk(en/yn)yloxy, or NR*R” wherein R*
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5 together with the nitrogen to which they are
attached forma 3-7-nenbered ring which optionally
w@ovasTse one further heteroatom R6, R7, R8, ROI/BKE004/000244
i ndependent |y sel ect ed fromﬁhydr ogen, hal ogen,
Cl 6-al k(en/yn)yl, Cl1_6-al (enI yn) yl oxy,
}6 al k(en/yn) I suI fan

anﬁy%r G eepeRden Ye??ﬂ%FFFﬂy/ %@&%ﬁ%}é €1--BkET BN} y5¥PPP-Cios-
1B 5 f7h C BRI o REIAERIC BRI, PR -C..

are-|

& eﬂl&l(eﬁ/yﬁ}y{,( whérgin) Rf and M’nae@hd@eaﬂét(tbmdejm}eﬁ] froi@3hydrogen, Ci.¢-

aﬂéswy B J%eaw%@ﬁwybl% -ikeBHPPRY Gr-s-allfen/ym)yl; or R and R

to ke rikth Qh@lnllt‘&(g%ﬁ/ t)Snx)vMich ‘[h¥‘§'1 %[é:—‘ bRadRéd 3B R 38t@embered ring
I ndependent |y sel ected from hydrogen,

wiGdh 6ptadiiells npytainy one G3ther heywkivatk (en) yl ,
C3-8-cycl oal k(en)yl -Cl-6-al k(en/yn)yl; or R' and RY
together wth the 15 nitrogen to which they are

RARY arhewf fenmcperstehtliapleeie dion Agdrobés haliphh,00ad-hk (en/yn)yl,
cont ains one further heteroatom provi ded t hat

t
C i ealb(enbey 6Ky, RE o RE( gy R farss, hgso YR OreKy- et a6y )Y,
L A BT, A0S B S o
1ncﬂlﬁ;encﬂ%ﬂu},}lyﬁ?lecﬁﬂ ficn d'yc(ﬂjl_f)gém 1, 6?3116(;!’11/157&1)141 cxgzemo (1‘1)!5 aéic(sﬂb/h)yl Cs.
thereof . | n_one 0 n t
s-qyCcloRi(p)yh ef et k@@ﬁ%w%&éﬁlﬂ%cg%w %y‘éh@aﬂeﬂ%ﬂ)ﬂ
Wl%}mﬁ'l@l Q(W éﬂ@)l elge.nﬁy ablkbenavm Bﬂfcﬁ%gen C1 5~a1k(en/yn)yl Cs.s-
6-al k(en/yn) y Sul fanyl, hal o-C k(ei 3/yn)y

cyoloadReRYl, \ﬂzeros’p}maﬂt(erz)yﬂdcwalkf@yn)ﬂe peﬂifé@nﬂl%"’ @gb@ct sith the

m@?%\%g%ﬁ%‘%a&%%’eﬂf fif)aglileadl nI y’{)k){%ég?l%:(r%dn)rgpg W&l:?h optionally

coﬁya%ll&ﬁle%ﬁﬂérﬂete@m&nm I c( en/ yn)yl, or
RZR - Cil-6-all c(en/yn)yl, wherein RZ and k' are

[ ndependent ly sel ected from hydr ogen,

6- yCch03a)sk yl 8
prgvgﬁ%glml%(cafgeﬁ}(t %r}éﬁ Iggiﬁ %(gﬂr{}/’éin)kl nkrir ovi egg %d%ffer?m from
h}f@lﬁ?@ge‘ﬂf aBK padddRYthas whiRZ RV ClnefhryLathlef enleyst)otle dffiey R°hBY, R?,
s .sel ected from hydrogen, Cl-6-alk(en/yn)yl,

G,)Ran% (131 Agdifterept @PWW?S@“ O’CBS%" tagiepbal | c(en)yl , or
C3.8-cycloallc(en)yl-GC -6-allc(en/yn)yl; or R and RY
together with the nitrogen to which they are attached

Inf mmmbadlﬁmnenbmeecbmpm@d ammmumpr iRl $ejectmin fraimbydrogen,

bl AT Chor TP Crs AP BIr dor ey Sl Fany
heh@lC?%%?{(elW or@iR@{y%e%ggﬁ’oﬁlllﬁﬁatp GRAHERDIH AR from
I'c(en yl, Cl_6-alk(en/yn)ylo

Xy,
hydtogenal I(h(sﬁlﬂi(wﬂ)’wysul cfyancwcl stadit(0n/P)y6- it ervlaaty@nyl, Css-

Cy&?%ﬂf(ﬁ@é{l) @ﬁé_gﬁ({zb r@ [I\ﬁézﬁwﬁ(r‘, IR?HYy\%S}; €l ReRin B24nRY are

in o (é:‘ﬂ;/tlgl( %é‘gélcit'égi)( %Jr)]m lﬁ/}dﬁign G, Baatdalyenyly 0) y—bycloalk(en)yl or Cs.g-
cycloalk(en)yl-Ci. 6-a1k(en/yn)y1 pr0v1ded that if one of R* and RY is NR’R"-C.4-
alk(en/yn)yl then the other is selected from hydrogen, Ci.s-alk(en/yn)yl, cyano-C.¢-
alk(en/yn)yl, Cs.g-cycloalk(en)yl, or Css-cycloalk(en)yl-C.¢-alk(en/yn)yl; or R* and
RY together with the nitrogen to which they are attached form a 3-7-membered ring
which optionally contains one further heteroatom. In a further embodiment of the

compound of formula I R! is selected from hydrogen, halogen, cyano, Ci.¢-
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cycl oal k(en)yl -C1_6-al k(en/yn)yl, such as hydrogen,

cyanonethyl, Cl _6-alk(en/yn)yl. In 5 a further
wepdvamsient RL is NRRY wherein R is PCT/DK2004/000244

NRZRW C1. 6-al k(en/yn)yl, wherein RZ and Rw are

i ndependent | y sel ect ed from hydrogen,

Cl. 6-al k%(e) é cycl oal k(en)yl, or
lidgngn o KoarakenpyuteT. @mqltg«eemsﬂwfanyhduﬂqa@l-b@u«emn)yl.

Insae hﬁ‘ﬁl%? gglbe?iEl}enla }Qd i gg%iRég&rg rﬁ( } Xx:ldepgrrldeagy 8s_elected

frayichoabal emank@%%ﬁ)yal dgh@awmam(e%m)yadm@ éman§<ﬁr7)y1 Coa-
i S erein an er

M@ﬁ%@ﬁgp b oa p-ra%@%wt)as DS lﬂtYHageaﬁaa@Pst@M Ifendymyl. In

a BithePBABSLIREnt R RAIVRY %16%1:1 IRORANRYR €.Q1) %ﬂ&éﬂ@ﬁﬁd wherein R

further heteroatom such as 1-norphol |n
angi |dér| drenwldemndmbl reglected- droqper hxdmgm 01 % alk(en/yn)yl Cs.g-

ot RNP o P BGIES Cobiktepbing " RO pojected from

h}iii‘r' 1l toL @ng/@nﬁﬁ)}qn Q:ﬁr@ﬂio -CRaR(&8Y190L ed; f-E@ak(en)yl, or Css-

dr oxy

cm%mﬂﬁ;@).yt%lﬁ-a q(@r&y@ﬁl ),In)a), |ﬁ1rth@1 egibpdiment R' is NR*RY wherein R
|
an% eccigrél'{ ?)rx%l%loﬁx)é d&ﬁenai{%) \glglgg );H%)lwe aét%c}%g 1?)91% L5 7 ¥mbered

11@. vt ogibadly- &shtdinabhe YlirtheClheberahthsirl, ,such apar- tnloq:\lioahyl 1-

one_or two selected from hydroxy, methaoxy-neth
PIREEHPYL, T&Me@a%y Lpiperazingd e dehamgmpsirayidy oglerldaZ‘)lyl L-

PSRBT, LR b R it oo o

mBYe aesidctRY fmm a r(deﬂék(dm’lyn]yy hﬁirelcy,ehiycfrmo)nChlde«ﬁ@ém)yl Ci.6-

algépgaag }(/}f P@ ggqr/rg%)h e. %PnarR%voaqeﬂ(%e?e% é hpgropg hydroxy-C;.
NRERW GlaiRolody I Gdiym) q s ARG, thpaazc@ﬁdo@/%ﬁmo selectled from

|ndependen |y sel ected trom hydr ogen, or Cl_6- alky
hyadrexyy, plh@ihwwmethlfl pnfpﬂeyh dypigally, Rl4s e@ipq’@d from_hydrogen halogen

eraginy rmpl Y hipx
o PR HORDE LR SR M SRR N wherei
RPNARD bid mdéifi&ld@iﬂ@l delected FEdnh hi/d©8en \@1t61huqr1ec3ahommy1 NR*RY
sel ect ed from hydr oxy, hydroxy-C

6-
wingregr &'k 4 @ﬁ&ﬁc‘@@ §oml |byrioges o1 @L@alkyl andn Ryaig iNRRarCie-

ARy Werl REREHR RN Ry EE%?@?W%%W or Cis-
alkyly @rhbrpholifyle Mmbnmnﬂ bﬁzdﬁhyl,swmérmm, 1 hamopllpefazmyl 1-
1mla‘bodl ment of is Cl1.6 uch as

th
3y @W@Hﬂwhtl %Zﬁtlfﬁm é‘PYHfQ ﬁ@é ﬁ,yraéeﬂgﬁ aﬁm@&a@sﬂtuted
| ar, _Aen
o5 GBI Pe Ao Rk MRS S0 LR, SREEPRLD Lty
Ceyraliryl, G _pﬁrtwlullar(oan Joy vy Isgle@ed Brogh Ihyénvky;n)aylhoxy—methyl methyl.

R L B iR A o
fotid enfbbdfne ol ®Y ks C%ﬂﬁyﬁ%ﬂ' #hYethyl; a further embodiment of R1 is
Cl 6-al | cyl sul fanyl al 0- C1_6- al ky To further

halpgeans suchtas forg,euchi®. 2004/ 087156 PCT/ DK2004/ 000244 8

In a further embodiment of the compound of formula I, R? is selected from hydrogen,
halogen, cyano, Cjg-alk(en/yn)yl, Ci-¢-alk(en/yn)yloxy, Ci¢-alk(en/yn)ylsulfanyl,
halo-Ci.c-alk(en/yn)yl. Typically, R? is selected from hydrogen, halogen, cyano, Cy.4-
alkyl, Cy_¢-alkyloxy, Ci.¢-alkylsulfanyl, halo-C.¢-alkyl. To further illustrate without



10

15

20

25

30

limting the invention an enbodi nent of R2 is
hydr ogen; anot her enbodinent of R2 is Cl1_6-al koxy;
WG owh/0sEseet hoxy; a further enbodi ment of R2 i BCT/DK2004/000244
hal ogen, such as fluoro, OF chloro; a further
enbodi nent of R2 is Cl_6-allcyl, such as nethyl. 5 In
a further embodi ment of the corrpound of fornula I, R3
lnmgmgélpeel@y@glan@ﬁrmk@g@@f R? hshysegen; eyeiher, embodiment of R? is

16%21_}%_)?, E ‘gﬂ é% 1%} %Caflfu%h?\l %ﬁﬁl%e%ygtgiy is l%1(110 rg)an S)UCP as fluoro,

or EYiira;ad ﬂuythexFéinH)dﬂnSleht&ﬂFé ds Cr.eaikipy ductgenmethgl. ogen,
cyan, Cl_6- alkyl, Cl_6-al kyloxy, Cl_6-allcyl sul fanyl ,

halo Cl_6-allcyl. To farther illustrate w thout
Hth&GnBd¥mb Vcﬁ%éi? Q'U?QQ'HHHQ 195 Bebi®d from hyd
iQ‘lrogen angt err‘ocgntlel e R3 |is 118 C% 6- alorknyly Toget

haingﬁh asamgt Byk- ;a]liéerf/}m)yh e€_eatkieli/yoptoxyf (R3-dlk(en/yn)ylsulfanyl,

e R S e R B e RS .

allEa}ér the %fall@l&gﬁj'(fﬁ%[ﬁlk}%ulﬁﬁ%fl fhai@)adlpg-gﬂqaﬁw huethkr 1ifidGRea®ithout

further enmbodi nen ;.
hmmgéb@/m@@ntemaark@nbom@mf ﬁsR hgfby@sageln@tlmpr erabgdimepiert R is

CBRG I, 1 0 Y B A LSRR . o
metibegi nkirheoémbadinenCer & ﬁHiﬁWh sushab baﬁmetd}ﬂéml or flfioro; a

a further enbodijment of the co und of formula I, R4 .
furc erceanbodimgntiof R i dlodgrenalkyln sy if-Fag g dpgher embodiment of R

BN LB S 1 0

wharpinc RF | 3, hiRttogen st eRY esi Ergatkyly duoly eas, nietiydaeimp; a further

cyano, Cl1.6 .20 al kyl, Cl, 6-alkyloxy, Cl
e“@g/ HF@W%%IPf ah -?”ahéf%li Birhgs ﬁ%hﬁ%}d: To further
illustrate without |imting the invention an

enbodi nrent of R4 is hydrogen; another enbodl ment of R4
Inj asfurt@er @nbddimneyt ofsthe hompourétdfdmynula I,fl& T istselectefibion hedrogen,
f R4 is halpge
bt SR Sar AP T Cr-g Ry Bn Coreflk B ymyisuifany

hdl'@-@"'xjalk(g@yhl:ggl ar }fp‘idalll@eR4 fé'ﬂél%dteﬁﬂ’fﬁm (hﬁldﬁoﬁen qaeH r@aﬁf) Cis-

f or nul i s selected from hydroge hal oge

alkylafo6- @gylgxw%(ﬁeﬁkylﬁglﬁqnyl delogCag- R](kérﬁ /’lgfh fl.y’[b@;‘(yl ustrate without

i, SR AR o Ga R POy

Cls-sikoxy) wdelo gemettioky Ha alrkh(eﬁ Bllnbdjﬁlment of R*is halogen such as fluoro,
cyano ClGaIIc(en/yn cl oal k(' en) }/I C3_8-
eiﬂéqreaa Rty gmbedimsy ?ﬁilit éﬁﬂyﬁﬂ}iy syfh as methy
NRZRW C1_6-al I c(en/yn)yl, wherein RZ and RWare 30
i ndependent |y sel ect ed from hydr ogen,

InClfu@hat &hibodiyehyof thE3ompeycl aabinpen)lyR’ isoeleC®d grom hydrogen,

AT R S P o e

11515‘-@ %Ialﬂﬁén/'yﬁ y?feéleNng" \ﬁfﬁ&%rﬂ’dérﬁgﬁn are 1ndependent1y selected from
1 6-a K(en/yn cyan-Cl_6- k(enly I,

hmogancyé]msﬂllt(@JW)xWI eprano-Cy. 6—a1k(en/yn)y1 Cz 8- cycloalk(en)yl Css-
cyggc@ii(ﬁléyi 6-|g ?rté%é)ld 6\8%7%‘{" 6 Ql(?erl]l)}){’ll)yl, Wherem anx\@“’ are
independently selected from hydrogen, Ci.¢-alk(en/yn)yl, Cs.s-cycloalk(en)yl, or Cj.s-
cycloalk(en)yl-Ci¢-alk(en/yn)yl, provided that if one of R* and R’ is NR*R"-C;-
alk(en/yn)yl then the other is selected from hydrogen, Ci.¢-alk(en/yn)yl, cyano-Ci.¢-
alk(en/yn)yl, Csg-cycloalk(en)yl, or Cs.g-cycloalk(en)yl-Ci-alk(en/yn)yl; or R* and
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9 R together with the nitrogen to which they are
attached forma 3-7-nenbered ring which optionally

W@ ovasTse one further heteroatomm. I n a furthePCT/DK2004/000244
enbodi nent of the conpound pf formula | RS is
sel ected from hydrogen, hal ogen, cyan Cl- 6-

Ik(en/yné%I Cl 6-al k(en/yn)yl ox
iQ%I g PilPEem toawnbich eyl ae @tta@lem fora iy Jrymembered ring

AP S B T 5 s o

c@ip@rdl k)f e‘hhyuﬂ)iyl R yianselebied- ok Eh‘ykiytrgby Jhalogen, cyano, Ci-

AT s (Gt B SIGET o  arrt Py SRy hshaly i sl en/ymyL.

LGEY FNaHEs temﬂodm%rt @éqls H(EERY YheYdin Ié"rhnd"’@f Metil@fpendently selected
enbodi nent R5 is RY wherein R

frinmZRiN agenG Qlleiv@(ﬂénﬁ/y’n)}ﬁhl c;yemhéherahk(mynmmcmym@alk(en)yl Cs.g-

B R — e —

a Gt ebbaadcif RMSYNR'EY Wheabih RE@ONRARYIC, Gadl‘lgteﬂfn)yﬁ wherein R
sel e¢cted from hydrogen, Cl-6-alk(en/yn)y
ard; aRo- @ endencadarly rﬁechtedcafr@ncwdr@am( e(?u)éyarlk(e@/ryﬂ)yl Css-

oSBT, PPN LN sl 1 IR o

hydrbger, h€; J-]&lk(ecng,el)ylt acyaho-€h. GIaHQWm)@I act. @Chﬂdalk(ﬁhmla or Csg-
whi ch | onal ly contag ns

RGN 6 BAPERYS B SGTeT FarsHT ey, PINRRY wherein R
al%_?i RE ”cd)éj:'tﬁé}flw1thlﬂfézlﬁﬁbgéﬂ to %hféb Rﬁé}aéﬂena)fﬂached fo nyF -7-membered

honopi perazi nyl, 1-1m dazo - pyrroli
ring avlech @ptlymallylccpyann@lo;ab forthep)'ylmfzroatym, sopit laenbhioyphollnyl 1-
bst i th t.ed f.
pREREDY i AP CTRRaaL nydiesRorietehs) | (e, 1
pﬁ'}olﬁhn}ﬁ' K%@&idﬂﬁ‘}’l}’h%‘bfﬂ &pﬁfd%ﬁ}ﬂl |c‘p‘£1?)1¥1h s@oksﬁtut&f‘ﬁmﬁrone or

two sel ected from hydrox r oxy

mote Gelastky | foxy. CLr6- aamemynmlYmdraxy,cgwciromcwﬂ«@uml Cr

RSB0 0 LB SR M .
G-hnth[elryralkymml 6@11(}6 @h lg-@del 1@ ﬁh@ili&yb@%r two selected from

Cl- 6-al kyl sul fan hal o- Cl- cyl; NR'RY wherein
hlf@‘m’éhdnﬁéowlélefhﬁ%é%@hﬂ]e ﬁvpgvalb@ |1% ds é%le‘ft?fb forY ardsgeat; halogen;

6al yl RY. t
ﬂn Ca E}ﬂg&e@/a%ﬁ C’é]5 Eﬁ?}}@ﬁlfa &1‘310%@@1 éﬁfﬂ_{’g{y @Herem
Réhikd Rﬁ/am“p;id:pemﬂmtbn smld%.’féddhﬂn Rydragen, iGh depleyldenmbinethyl; NR*RY
RELSE R o Eogen, jor €110 25 VT ks .

aﬂ{(éi’l/ﬁﬁffla%h&ﬁin R 7A@ TR ‘ﬁ&?bﬁﬁ@nﬂ y kelebt®h d8AR Y kirogen, or Ci.-
1-pyrrolidinyl, 1l-azetidin pyrrolyl or pyrazolyl,

allipl; ilematphpligylb 4 tpipeartdaayl, Wazetplmm,el@metaml}é,eléomegipbraamyl, 1-

S 1P ey n e of Rt L apbig i Brsibitued
WlitYlCUn@)@f twoBklRewey -Foeh WHBOXS}'EE}*Ibey-CTQaﬂdyI tdhgtLalkyloxy-Cyg-alkyl,
illustrate without limting the invention an

Cempbiarl. i pertisnlarmne oriyarssigeied foon Asdionkr methositinathyl, srethyl.
Tg“;f%l]ﬂgﬁr %ﬁs?fa?é \LJ%&H lﬁfﬁ‘t"lﬂg I MEL6n anlb &t of RS is hydrogen;
enbodi ment  of I's

another embodiment of R® is Ci.¢-alkyl, such as methyl; a further embodiment of R’is

halogen, such as chloro, or fluoro.
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hal ogen, such as chloro, or fluoro. WO 2004/ 087156
PCT/ DK2004/ 000244 10 In a further enbodi nent of the
w@eoovoposmes of fonnula I, R6 is selected from hyPCDDERG04/000244
hal ogen, Cl1_6-al k(en/yn)yl ,10hal 0-Cl _6-al k(en/yn)yl.
Typi cally, R6 is selected from hydrogen, hal ogen,
-allc hal o-Cl_G al | cyl. Tofurtﬁher illustrate
Inwu ﬁﬁﬁb@ﬂt em%qﬁlmismtgaf theneornparadtof dernamia bt odiselesied SonRaydregen,

haleth O 4S anBRRVRSE, SR BBy ToPically " Re ol et Trom

hyfdesdeul ﬁalbgelRtllGSallsﬁ! aslbadh_falyn Wdﬁlﬁgemﬂlusﬂﬂab ogitibut limiting
Cl _6-al k(enly , hal o-€1 6-al k( en/yn11 . Typically

theAnytiog| @bteéﬂ’ofhﬂ%%t HyBr dg éﬁ’dmﬁﬂlo@é CICEMEOdIRSE oF R s
ha'[ﬂ?%ﬂﬁ Gkn8s @l To further illustrate wthout

ting 10 t e i nvention an enbodi nent of R7 is
hydr ogen; anot her enbodi nent of R7 is hal ogen, such

oo bodefo dh SEPRGPArLORYHr bgbrts coRGPBGER hydrogen,
el & KEREUSN, 1Bl GhknAh KIS, RO sNMiBhed from

re 15 indépendently selected from
hyidwﬁe@g &aaﬂogm @1 6a9r1kY.1( baloyieyaliyle Yankrtter Blugirate emithayy Jimiting

cl oaI

tha*pge_:%%l %};ﬂeﬁj( é)ﬁ r@%’c g g aF l&ygﬁ?%?ﬁj g 1other embodiment of R’ is

haNRERWGh a6 flabl( en/ yn) yl,  wherein RZ and RW ar e
i ndependent |y sel ect ed from hydr ogen,
Cl_6-al k(en/yn)yl, - cycloal k(en)yl, or

§

in PR B OREAS ﬁ’%c Pﬂ@%ﬁ@%ﬁ (RS Bpbrogen,
heﬂ?%(npﬂ‘l_@-laﬂd(en/ylﬂblhdtahﬂq gamaymk( Yolgen NICRY6wRdrein R* and RY are
. a n

t@@e% %yg&.g lesélg» @@@V@ﬁﬂ PeRpF-sefkEn/ymyl, Cs.

RY L

8'?5‘8 i c%ﬁ%%%-g Yo GPARIR. L ORGRIRR ek RIS LEAETymyL
wirreinhR ‘optdi Rh adel i;xdap@ncﬂenthwebn‘ed ffromt hpdropet, @n@ﬂaﬂlc(nn/yn)yl,a(?a 8-

cycﬁoailgp%)é[ é)g%%g Sggel fa G(F:?g%a}éﬁsjyl%%o% ecﬁnfha?ltj one 0% R* and

R6-ial KRew-yn) vl {r@ie&tleék)&m/ﬁénwétdrﬁ@nf drb Ci6-
e-r%bo%-‘l({rrent m RS((?I{Z,@l 'RY wherein 25 R' Ga%d RY a IW g, Crg

alk@d@m&id@mlpﬁlgeﬂllé(éﬁfé@)}ﬂar% oxpdredgemyl, or Cs.g- cycloalk(en)yl Cr6
al%ngl_n?}{/lk eﬁ’é \‘EHG tqg%%ﬁ%f‘ %ﬂgjthe@mu%lgléﬂ ?J](szlﬂley are attached form

oal

a C3/-Srefiipetedaing @m)cw opGbn@tabddtsing ynd yd:rthes heferdatom. In a further
hydr ogen cyanomst hyl , Cl.6-alk(en/ . In a further
erg Aetthe eggnpaymgef fcp;mul%& é$ selggte éom hydrogen, halogen, C.

- r xRy
6 Mr%%ﬁ%léﬁ% @ él e%ﬂ)gé yl £ om r %&gﬁ@%ew i§ NR*R wherem.
RTind R4l dre @m‘debym@eyltly s€l8ci8d diyomh dnaﬂio@em) @l.¢-allifen/yn)yl, cyano-Ci.¢-

-cycl oal k(en -Cl 6_30 al.l n yl n i's
el Pos oSt e e b RN e BRaDE, §ion
hydrogen, cyanomethyl, Cj¢-alk(en/yn)yl. In a further embodiment, R® is NR*R’
wherein R* is NR*R"-Cy_¢-alk(en/yn)yl, wherein R” and R" are independently selected
from hydrogen, Ci¢-alk(en/yn)yl, Css-cycloalk(en)yl, or Css-cycloalk(en)yl-Ci¢-
alk(en/yn)yl, and R’ is selected from hydrogen, Ci.s-alk(en/yn)yl, cyano-Ci.s-
alk(en/yn)yl, Cs.g-cycloalk(en)yl, or Cs.g-cycloalk(en)yl-Ci.¢-alk(en/yn)yl. In a further
embodiment, R® is NR*RY wherein R* and RY together with the nitrogen to which they

are attached form a 3-7-membered ring which optionally contains one further
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al k(en/yn)yl, C3_8-cycloal k(en)yl, or

C3_8-cycloallc(en)yl-Cl 6-allc(en/yn)yl. In a further
weredsTent, R8 is NR'RY wherein R' and RY t ogeCTiBK2004/000244

with the nitrogen to which j,hey are attached forma

3-7-menbered ring which optionally contains one

further WD 2004/ 087156 PCT/ DK2004/ 000244 11 _
hefrspaip®at B 3t chmazphelipgl phaiperginyl. 11 grerirylei hpiperazinyl, 1-

AR, S BEER Poin TLBBRAEY SO . .

opoibn s almtmited vmxﬂnt orenal myressebtddt fromda Wi -hlkgeyoyyl, ordeoxy,

}%%Cgfg ya—é%{@%g}%&l?é%fwﬁ#émn }X )3y Cle- aﬁc%en?}q%yl e.g. one or two
seg:t'e@ ﬁjoﬁl( BOANRYY h?d%xﬁbl Bl ( 80/ ¥ Ydx f@I @alk?lnecl Walkyl, in

sel ected” from hydr oxy hydroxy C
paﬁislﬁalaiﬂecqu tmoyse@tee fairkylbfdrm meﬁllokymethsd m@ﬁl}’i i Bsuplicaily, R®

ted f hyd
s pdcirghrd | BB oairySe e bR b (Crr STy Qrogtivionss Cue
allBALABRR1; RYR00s-alkdt; mm%her%ﬁ ahdmy@fa mc@@elﬁiently selected

al k Isulfanyl hal 0- C1- 6- al ky iﬂ\?lf R'RY V\,hereln R' and
‘R}l ﬁcﬁr@gerndgpeﬁa%t Pyar@éle&atlem whsyER oReris selected from

hy %Elt 9 d%%/ 1szalk ?2% lle\)fl]{ ﬁRCRYl\T%@g&H}d %/’hel‘él ]T{?( and R"Y are

m&@ER&@Jy @@kdﬂ(%ﬁmwgemmr(ﬁt()mﬂaz annbrﬁlddlmyé, 1-p1per1d1ny1 1-

azlggiggfggggr%aﬁysilhggn:?g?gegqrz% dr Ogéq'i%l,, ir Clhgmy 1- a%/zeﬁdmyl
- l |

1 %y ??{))W%%}?d &Hﬁwgizagg ISgII%F]I é({]%llt%l po)]}re rog‘tﬁ@éaleéﬂsd from hydroxy,

hwﬁwmﬁl yhlkyD an @aﬂxwloycyemwlkylut(éct -alkylh inngareulamone or two

R T T T o R ———

th® rlﬁvél{tloth\@n IemRlBedtest RF o s y,anﬁﬁ%f‘ QubolBhdY | of R® is
th To further illustrate w thout Ilmtlﬁg t he
o

hlgeppicbrasciintsipadaBaL s o sy U’ b, such s
R oAty Fhhdimed ot R Cior EEIES el 8 Bnciing i forther

erdodifBhtWAR® iaRalbhE - AKfodichesCref R8 is Cl_6- al kyl oxy,

such as nethoxy; a further enbodinent of R8 is
hal o- C1- 6-al kyl, such as CF3. 20 In a further

B S ST, BRI B e,
heﬂl@gem- Gﬁl-(ﬁalh{dgt}m@’ll )hBDOgCL c-AlEnGal)yly , T}@ﬁcailly éﬁ) I gctseidcted from
S, LR el o B R el LS st

th@ nm@%ﬁﬁil' ﬁﬁ r@mﬁduﬁaﬁ' &t Ry dis olgﬁfﬂ@ gAN Ohbkr %'ﬁhﬁ)@itﬁ&ﬂt oPR’ is

nal ogen, such as fluoro. Typically, the
had@gqmosuulh awfflyoor.nul a | has at | east one substituent in
t he phenyl

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 substituents in the phenyl ring(s), selected from any one of R'-R®, which
is/are different from hydrogen, and the remaining substituents are hydrogen. Thus, in
a further embodiment 1 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 RSR’. In a further
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ring(s), selected fromany one of RL-R9, which is

different from hydrogen, such as 1, 2, 3, or 4
waamgnstisent s in the phenyl ring(s), selected PCDDK20W/000244

one of R -R9, which 30 is/a%f di fferent from hydrogen,

and the remai ni ng substituents are hydrogen. Thus, in

a farther enbodinent 1 substltu nt selected from any

erpprdiBEiRE-bstitygrite h61¢<§6dd frﬁmeRe Wlﬁipb archgidifcogé diont Bydrogen,

[ [ phe 1
B GRER i bRl o rRRyrdties HER S { gL fom =
R? 3né elieexﬁihadseldc&r@ R6n RI-R’| 6r oth gmﬁsnarentélara 0044EBFHIBR'-R°. In
PCT/ DK2004/ 000244 12 enbodi nment, lg)st ituents
a Sigthes capodipent Rl spbstitygris¥elestes @’Pliﬂf%rgnat whichpre different from

h}?ﬂ%fﬁ%éﬁg 8, J)l e2hPinPdife 51Itthé Ry & Fﬁéﬁ?{l ri8ks gﬁ%r 1w ﬁﬁgﬁ%{l‘cs selgcted

ch as 1 su stltuen
fromeR eRﬁeemdsthb dast substifuent Rﬁsel%@tedcﬁ‘orh RERS atmacn ambbdiment, as

mare s cted.from RS In .a.furt nbodi
b e e bR Beb iR e A dregehaf LRSIAE b pitout
hﬁlﬁg@ the IWAhOEE RomB kit eR8BdinicRtsird B@in&d hirBsrd-Wo
phenyl rings, such as 2 substituents selected from

Rl R5 and the | ast substituent is sel ected from

on t he.remn
T 1 (e B8 Do EmRO BEhomma T Bl Eobe e i e Prlsent
whichhigUR® ab idtihbd'@bb¥tg dxOMR Myidedkens OiMey Firfhie€ @mbodiment of the
enmbodi nents are outlined hereafter. 10 Thus, in a

copirquRé rofefeabiad rﬂneowbsthfée@olmmt §thigho fsnBf 5| dedined above,
eﬁ@@i Y&%g%}{r oigne re]Lp eelrﬂt eorﬁrrbt'ﬁé nfo 1? (?Iﬂ f&JﬂRME? 'L, two

subsiioents dlr@blefsa[tr’hﬂuag R3 aﬁdl&{ Su/ihstellrt Bé nindi & pmre%ecﬁﬁﬁned above,
which is R3 fi ned abgve TElept hydr Qg

e’?CGPtt h@@mg%o her epybadizesinh € oFOTRRARL %P ffomt%l two
thﬁ:i%ﬂltg UeO bhies@t eoeﬁ{ge S?[@;n%ﬂbﬁ¢ %e?anq{ﬁdarﬁBRG %eé:seﬂcrﬁnlgg above,

R8 are as e I ned ove, 15 except hydrogen. In a
exfcaptt hpdrogerbokh aefurtholf etﬂbedmmnpmfnﬂheoéorﬁmmdl ef fforntulo I, two

s RS dFe Pl RER Bna e, Mhefitn B iR Bl vrs yehing above,
e)fck!%tt RdrogBR O Eeﬂirth@f ehﬂ)%dﬁﬁéﬁp%ﬂﬂleoéo il éf |f@1'rﬂdl\QI two
stltuents are present b %RS g{ld wherein
e

SURtURTS sre paﬁzsel@tebqlma a\mdxlia, a:wldRogr@rﬂs den’mad above,

furt ogdi of the of for

ess8bt BRtep o &bt AHBAERR e Lot 8 b 1. o
suBktimBets e pi@emsbeind [Rﬁ egd atf’owmcrelﬁwe@id RY dcogedsfinkd adove,
further enbodi nent of the congound of formula |, two

e@ﬁbtsby@reéﬁt slng p fupthers gmbodiaieRly oRihe sgmRGUNd 9E rfenﬁulﬁezl three
ur tu}%}ts aa[i‘ce eﬂegélﬁEg ,taﬁgéﬁ?d R® %ﬁ%@ﬁ% ﬁy qg0g; R8 1 ﬁs defined

| ment joun for mu
almvb,s txdepe ﬂntydrc@em pr exﬁntmlmhmgniﬂ]as rRentaomed %pve/\ﬁnlm eamammg

R3 an are as defined
subsfltuents 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-phenylsulfanyl)-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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25 above, except hydrogen. In each enbodi nent, as

menti oned above the remaining substituents are
whyanogEse | n a further enbodi nent of the conpPCMTKRG04/000244

formula |, said conmpound is, ﬁsel ected - from 30

4-1 2- (4- ChI or o- phenyl sul fanyl )-5-trifl uoronet hyl - pheny

d
4'2&'{‘{2)1\{)%&Wéﬂ#’@ﬂ%@ﬁ%ﬁ@l‘%ﬂll‘f’ré?rﬁhejlylﬂrﬂ?ﬁ}?ylld}nep| peridine 4-
2 PP B D5 AN pbddihd vor omet hy! - phe
[22(%M&wbphh/@wﬂ&gjélbgnyéthyl%fgez;m%pqzijﬁml/I ] -pip
2 @%{h f%’f%%ﬁﬁ Pgwe efyApReL ‘Bipﬁlﬂéﬁﬁl ] - pi per
4- Lﬂf@ﬁ/[etho Ng—phenylsulfanyl) 5 methyl Pheng’l] plpendine

phenyl'sul f anyl) hyl - phenyl ] - pi peri
4-f3-te Chloro- 2-methyl—phenylsulfanyl) -phenyl]-piperidine

4 gZe ﬁf gglﬁogo Z?luoro %enﬁsu?ﬂ}/lyﬁ p&lél%frf]»/px)pendmet hyl - phenyl] - pi

4§24 4Tt OfOpniR b Rytyl phienyl | Sibdrmd ) - 5- et hyl - phenyl ]
4 hf [galﬁ@gfm@thyxmbﬁwwﬁamhphqnyg -piaedine phenyl | - pi per
4- '[éj kép%hloé“ Jl;qﬁel{ylisu%% ?)hgliﬁelt)lggljldlﬁgenyl sul fanyl ) - phenyl ]
4492 [42Meﬂhc@yhﬂfeﬁy]@ulffinyd))ﬁDﬂp&@tpﬂeﬁy]l]qumyid)nephenyI ] - pi peri
4 52 E‘bcb@rﬁpﬁlﬁﬂq‘%ﬂéﬁeﬂ%rgwm@ﬂl/PIPG’BWé‘ﬁyI ] - pi peridine

M ?22 ye&?xgrpc}leﬁylrsf%lt 3’>2y gﬁoroyﬁ)hen 1f]gn‘r)’/eln)('hﬁloehenyI ]-piperid
4 2}(52 4-TBméty2-pheryChilfanyh SHenypoglichdirpiperidineny | -

4 Ei FZENE im@é’tllﬁ%%ulfﬂ%}?y‘}'gﬂ?@aﬂ’wll@ﬂﬁiﬂ&{ﬂ%- phenyl ] - pi per

4l Aﬂ@hloro henylsulfanyl)-5 meth 1- hen 1]-piperidine
L Cf? oryo phe%’) y p ygp?uoro phenyl] pi peri

40t ety phersdswgen x@rtrpfh@r@m@hﬂﬂdwwl)] paperidine

I
4 Lé %g(ﬁjnffﬁﬁl%é% %)ul 3% I trsfuqr?g 351] glpﬁrrlglrl%g phenyl ]-pip
4-@2 (ﬂFnﬁ)rd-@henylsulfanyl) 5- ﬂuoro phenyl]-plpendme

_k%: %ﬁnwbt hyl - phenyl sul f an -4-1l uoro-phenyl ] -piperi
4-fi-h&Chlpro @ﬂqqyo@hp@yl@p.lmasﬁy @gmp%mﬂ] -giperidine
RN SREBRLCI AR Phma IS oty - pheny
44 2{$>Who>d$plﬁnylsulfanyl) 5-fluoro phenyl] -piperidine _
4@% 2+ g{l 0- 4 met y[% 1enyTsu?fy nySI)Uleﬂaltlo%‘/o %)heny ]I ﬁgér?dlﬁheny' I-pi
44 gglr(é c%orglme&oﬁ;ﬂ SRYAsIfARYIS) AR b pHEAT-PipeAtink - Pi per |
442 p-Chlercizt-Braophehylorléanph énftharatphanyll-pigerifiingor o- pheny

I.1-piperidine T

g G Rdegy ohnuyieny SpP TRy HRETRS ) - pi pe
41242 0Rloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2,4-Dichloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2,4-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-phenyl]-piperidine
4-[2-(3-Chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine



10

15

20

25

30

4-12-(3 - Met hoxy-phenyl sul fanyl)-5-fl uoro-phenyl ]
- pi peri di ne
W@ 2(402/087A5Chl or o- 4- net hyl - phenyl sul f anyl ) - 5- f | UPCTDDER@AP00244
|']-pi peridine
4-[2-(2-Chl oro- 4- et hoxy- phenylsulfanyl) 5
-fl uoro- phenyl i peridine

423 FE wr@ﬁh@?yéiuifgﬂylarérf@q@ﬁ@h%éhpmn«}/my 5-f | uor o- pheny
R R IS E s phenlaperitine

4-{Pi(pdMéthlylvemethoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
-[2-(2- Ioro enyl sul fanyl) fl uar o- phenyl ] - pi peri
4 i’?r kﬁl\&%hx heaylﬁlﬁ%néfﬁriﬁsorﬁmyli WIRBAS) - 5
i[i-’(“@‘hﬁ)‘i@%ﬁ&iﬂl&lﬂﬂa ﬁ?—@ﬂﬂ(ﬂ@ enyl% plgerldme

f1 dor o- phenyl sul any fluoro-phenyl ]
4-{ Di(pariflsoresnetiR0-phenylgulfamyl-rbiemdi-hy| - phenyl sul fanyl ) - 3

ek st F b i RembAperaBe per i i ne

44 ‘ﬂz-kﬂMé%h@IyOZ[ﬁreanﬂJfH@ﬁ}ﬂstﬂﬁﬁ?b}lpﬁ@ﬂl}ﬁ}imﬂeﬂdﬁef| uor o- phenyl
1 - pi peridine or o- phenyl sul fanyl)-5

4 {%(%bérmﬂum@ew;ﬁnyl[suﬁarwé)rpltﬁnﬁﬂ P EOT4/ 087156
4 Ifgéj%%%ﬁﬂeﬁ @ Bgllf}'%?ué%a;f}V? F%l%#lﬁgllp endlﬁle nyl ] - pi peri di ne

44%-][(32,4(IﬁirﬁtmmmergflfrﬂfahpbﬁpheﬂmpyipsnﬂmanyI ) - 5-fl uoro- phen
i per i

s 7a C28 rﬂ/@rlﬁyﬁ%owﬁéwéwfaﬁhléﬁwgtbykmw -PEperidiRgt o- phen
44(% ](ZJ@hﬁ)c%'zldﬂn@fﬁ]yl 6ne faul fgmh‘?ts fiﬂ&nﬁ*}ﬁﬁﬁ_{/% kfedianle) - o

I"uor o- pheny eri
422 Zl@rménnethh]ephdnylshffaq&] 5—n‘feth3fl+phenyi]-pgi&adyﬂe] -pip

T e P g oo by IR SR A aiRine

4&@@1@% erﬁetﬁ Hme&asvp,uﬁmﬁmybwtﬁﬁ%bﬁ 1gbﬁféﬁhinepl peri di
%I - 2-met’hyl - %7 anyl ) - phenyl ]
4- {%(@;@ﬂuqu)ﬁemethyl phenylsulfanyl) 5-methyl—phenyl]-plpendlne

Dif Luaoraq n su e eridine 10
G T b WL P PP v i ne
4424 2-((h3oré- Mﬁi&bfiﬂ&bnﬂﬁlﬁfbyﬂyﬁkﬂ foamyl- %)hﬁbf@] béncﬁn@erl di ne

Chl or o- 4- net hoxy- phenyl sul f an - met hyl - phen
4;&2-](31@«{&%1§<nydph¢@ylsulfanyl) 5 methyl— enyl] p1per1dme

4 [f -[(Z (ﬁ@or&?-ﬁﬁ(ﬁ‘o Lf)hgﬁ‘}tllglﬂ!fan@ﬁejn}ﬂeﬁl% I)ﬁ‘éﬁﬂ/ll])-plgeﬁ@hgyl pheny

pI peri

442{(2—(11129r542:|ﬂ11@10@mlhuylfanpbehmeﬁwﬂ byl )} piberidindry| - pheny

4151@'453rﬂ';ugl'@gﬁt?nglsvﬁ@tmb%ylmm% P%pﬁgﬂes met hyl - phe

| L 8
Bl sty Sk il )

4-[Di(dh&uadopbenydsulfagyl)< :§—methoxy phenyl] -plpendlne
4{[%—!(%—3{1%&}%%%%6%'}&%% %Sl?l%‘ ﬁnjy1|n)et1 oxy P eﬁ/yl] Blji])%lqé{lnL
4-[2-(4-Fluoro-2-methyl-phenylsulfany!)-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-fluoro-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-(5
- Chl oro- 2-f | uor o- phenyl sul fanyl ) - 5- net hyl - phenyl ] - pi pe
WO p@itig71561- [ 2- ( 2- Chl or 0- 4- f | uor o- phenyl sul f anyPQF/BK2004/000244
- met hyl - phenyl ] - pi peri di ne ;20
4-[ 2-(3- Met hoxy- phenyl sul fanyl ) - 5- net hyl - phenyl] pi per

Dy Ol B L R S
4 Iﬂ@i Qflﬁih?e‘tﬂsjl-&bﬁélﬁrlﬁﬂﬁﬁyb%Uﬂﬁcﬁfa)ﬁh)snﬁ] pipeliik - phenyl ]

i perid

4- 52-KZQF(@MQEmﬂhulelvlmlphelrfgnyé)ﬂﬁiﬁangd -DhehyHatipgridiggheny| | - pi
PR R oS I g RSN T3k~

4 frz-[(ﬁFhfbr&Jphéi{y@suﬂ)tBﬁﬂ)’J6SﬂLlcfr@-@MEﬁylﬁp1&5@1&&1@8y phenyl ] - pi per
4 &%&Féwwhﬁwlsuafanﬁébﬁoﬂmwbﬁwlkmmﬁ@@w) 5- met hoxy- phe

4- F%l(% Ehguirﬁ g:ﬂéag&%ﬁm Wlsuhfanrxl 6 l’ﬂufo 9%’131’1}/%] -piperidine

4{2@24@@@6%&8&?/] -plpeny ol faiyip6-fhrord- ﬁhﬁi]n&l] ]gl)lpendme i

4T R oo phen P by By 1y oro HPBa-BSFERST ] - pi per
ﬂi F@ T%Qluoromethyl henylsulfan%llgn flslmo pfhlenylﬂ 8{peﬂldme

Met hyl™- phenyl sul enyl ] - pi peri
41ﬂz-ﬁfbmﬂoro 2-fluoro-phenylsulfanyl)-6-fluoro-phenyi] p1per1d1ne

2 GRS 2 B Do RS a1 wor o- pheny)
4422 Coloriphbyyo PRGN Bucb By fieligmeo- Pheny! ] -pi per

4- &{%HM@&@@EWWW) Opfengipbenylhpipetidigef | uor o- pheny
4 L,i %—% ZL%?(S ét%&ﬁyl"%ﬁe%%ﬂff&%lé ?lugr%-r f)henyﬁ 411{)6%%%12644 15
4J[m 9- mcmefdamhexmaﬁyﬁﬁysffmayd Dhémyllpiperatighenyl ] -pip

4 fﬁ%@?@w 49}%@1}9@@@%@1@%) pilisroPhshypiperyliner i di ne
7 22 bR 2 TR s ARERM ML 3l 11 vor o-pheny
4 2 -0 htorpHemyihexy-phenyll g Bafl)-Geftwrpiphenysi }pipepdine di ne 5
4 ﬁ% I[(]ﬁg Ngethoxy ﬁqenyfs’ﬂl?al}_(yll 6 lﬂuorc}/ plzelgl]fplllloje%d?nephenyl I-piperi

4 gi-[(@F(L%ré:JrDHél{a@su@ﬂa WJﬁsﬂMr@@néﬁympfpleﬁ&m@ phenyl | - pi peri
I ne -

| uor o

4-[2r2, ﬁd?ayhlpmnlw@uuffm) j-fBofd-ploenyl Jiperydide - pi peri di ne
4111% (% HheorrheryIseiaD- SR Ry HiRips i | Lor o- phenyl ]

4- M‘Tﬂﬂﬁbﬂﬁnethox henylsulfanyl)-5-fluoro-phenyl eridine
ij( 4- Chl or o- gl%l u}éro pI%,e)nyI sul f%n F’]pGPfI uor o- pheny

443 (‘ﬂ:nF ¢-dimethylgphenylsulfanyl)-5-fluoro- phenyl] plpendme
4 ‘ﬂ%J@? ’Iég'l;u%%ﬂnflétﬁlﬁ AP% ggi‘l%nefb%nﬁhgl%l Jh%ﬁyll]-)plp%nd ndOr 0- pheny
41240} -MM @hP-ghetplsnlfplg e Flaotlof shryl )] -plperiditer o- phenyl |
41[515 Srimprimeiiabm i ang ) § Rore b gHeridipe
BB s o e bpentias,
4{P(peDillyde-benzol 1, 4]d10x1n 6-ylsulfanyl)-5-fluoro-phenyl] p1peridine
4-[2-(4-Fluoro-3-methoxy-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(2-Methyl-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
4-[2-(2-Chloro-phenylsulfanyl)-4-fluoro-phenyl]-piperidine
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4- [2-(3,4-D nethyl -phenyl sul fanyl ) -6-fl uoro- phenyl ]
-pip eridine 15
W@ 2402087354 uor o- 4- net hyl - phenyl sul f anyl ) - 6- f | UPCTDDER@AP00244
|']-pi peridine
4-[2-(2, 4-Di chIoro-phenylsuf?anyl)-6-fluoro-phenyl]-p

d
4- e—EA{zF'kL%?qtph@}yé&uhfawi&ﬁﬁbseyo-ph@w}@amﬂ%iﬁ?| ) - 6-fl uoro- phe
432 DRI loulfan )4 flugro-phensl]-ieridine |

4-p(2-@hhveo-44Methyl- phenylsulfanyl) 4-fluoro-phenyl]-piperidine

4#5 (%%BJ@M) Irrﬁ%tﬁ terrllgf(&ffnyf)nl lﬂlslgll‘of ﬁle%y?]—p?pefridﬁ%r o- phenyl

4 ﬁz s?-dlforad@tﬂ&w phBsnsHlH koo ShEhHPpReRARRY! ] - Pi per
[22(1 ﬂlﬁrgdfﬂuqih@ymsémlfaamlw4)ﬂ183rt>+pl‘h©wi] piperiging - pi peri di

4’%%%ﬁ&“§ﬁ’éﬂ§’ﬁfny?%§%8}%g fﬁgoron )f)klenyl -pip %n?hne
4 fe [ﬁFhfér&@trﬁ@chyl- peanhisalyianyhdroSpHdnynippaidany | | - pi per

4- k12 E%Meahoww?f m&%wbméswfaﬁwéﬁyﬂwpméﬁlysrl}-pmﬁndm@r o- phen
4?%329 L%?#:ﬁ%g 4 r?g?’]ﬁu]lfangll?en%u hen ]I pl%eq‘dll uor o- pheny

413 pF hﬁ)lrd)-duﬁﬁ'hyl phenylsulfanyl)-4-fluoro phenyl]-p1per1d1ne
Tr|qu enyl Ifan 5-fl uor o- pheny
4 f% ‘bﬁfyé}q GIESQS‘%H%E;@P élir‘%ul fanyl)-5

4- ? P’ @{LR)I‘& szexﬁéft 1/1 aernQﬁ:)ﬁ; ﬁgfan?/lgu uoroPlgengl] p1%er1d1ne

| or o= 2- net any or o- pheny

43 (Zbin@lfmémm’l Iﬁwlli’lﬁulf@b'B 5-ﬂmmplne;dyl]m1§mdmwl fanyl)-5

org: pisPge S tscsPaBleTal heifel Basthokbgressormauts issopsigered

gfe@rfﬁf&wdd]imgmmﬂln@uy% subfect t8 ihdividubicd1Sim3. o
- met hoxy- phenyl sul f anyl ) -5-fl uor o- phenyl] -pi peridi ne

4- [2-(2-Met hyI phenyl sul f anyl ) - 4-fl uor o- phenyl ]
Af gn%ifoa%i 2‘?8"% hﬂé% esePtf com]?cjungs qfu%)Fn&ulghIe a;re1 Terotonm reuptake

inhibitosy. Sdmae (K2 ﬁé@t@ék&ﬁﬁdﬁﬁls Rexfé Q&Q@l@ﬁhﬂ@&iﬂdfﬁnﬁﬁ to the SHT,c
4-[2-(4-Fl uoro-phenyl sul fanyl)-4-fl uoro-phenyl ] % per i
regemier, typically Ki < 75 as measured in the test descubed m the examples

sectégr% Oa(nﬁ suclti)| c%%p%%d& ebre nc\énm eregl Y lb)e i%rtflcl: s%gctg I&? rﬂ)(e 111v% htion.
Aécc{ramggr Gh| o rfortder Mep &t | the e esehs hfeatiyh reltes | 1604 @optpeind of
fO[ﬂ?u@f eHﬁgitgte@re%fewﬁyllenb?»ewpgeaﬁefimn a4 2k fych e ptoxy),
R GPoon PGSR Ty 11 B b Ry

hydregdnp Iara Si:llh durtlder aspect, the present invention relates to a compound of
fo!\'%%léérqg]oalr %itothgre{)é \2\81%?@31? E‘? nsy se?e%l‘tcefdai’lpgm)liaﬁ)gfaﬁ suc]f? ag %‘f o¥ H and
R3 Qi sféfetc&w R e (fuR¥S 1y, 4nfiIRF0LRr Rh&AYL aIPhpRbEE. T8 a still
ﬁmﬂileu @spm the tpngsentpneayticuteates/ f9 assohipeond-of Hermplp-Ipppe salt
o5 Fherrin ok Sl oM BHesih GHFh &gy 280U slepied from
halbdenis@@f 4sdhNgnd R%-R® and R8-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

R!-R%, R*R® and R®:R’ are all hydrogen. In a still further aspect, the present invention
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10

4-[ 2- (3- Fl uor o- 4- net hyl - phenyl sul f anyl ) - 4-f | uor o- pheny
wO peopiogasé di ne  4- PCT/DK2004/000244

[ 2- (4-Fl uoro- 2- et hyl - phenyl17sul fanyl)-4-fl uoro-phenyl ]

- pi peridine 4-

2- (4- Hydr oxynet hyl - phenyl sul f anyl ) - phenyl ]

reiqtﬁSp’@ra gpmgound of formula I or a salt thereof, wherein R! is selected from
hag%e%%%}lg%sp [ G RPBE WecrB 05T RIGE QUL A0¥))and 2.9 e an

hylirgen( 2a bl 4101 Gurérey iaBydct, he pydsstil fnavytionr Reldtbdier apidaipouhd of
-pi peridine, 15 or a phasmaceutically acceptable salt
fopRuldor 2 BRheiseL Pl Rorpslestsd fram belberriluelas 61 or F), and
8 1 8 i M g -
R REFlerted o TB LB e PR And B SHPLEH, B2 DB b o sl
fuithermedpect, thy eresemtoinvaitionr eigptsatoea conipobind of SornSdad af a salt

the tested ds _h | so sh d affinity t
thpteh SRR Fo0° Peleelnt GO ¢yl Fcikes By Gipdlioky (uch as

mBRBRY 8FhiBed&ulial CUBSEY, 1R RIiE st1B&eE ﬁ%ﬂpflﬁ@%en (such as F),
sectign, an/% uch conpounds are considered to be

arfd R, Réy alnlslﬁeB?,sar@ﬁll thivdrogev dmwistil. furtirospatit, the present iavention

rt.her aspec e _present i.nventi.on, relates t
relain B ety o Ay T B & SRR R aER R ER e gpm €
alkSxyp@harisadethboyn &id B ilsklexigd ﬁ%ﬁﬁlﬁhl@%en@ﬁdﬁ@éﬁ), and R', R%, RY,
hal o%gn Jsuch as d), or halo-Cl 6 allcyl (such as
RGrBY R’ & drrell hpgrogerh dn ratiiRgurghes agnect, S prpeand gevgntiqnyrelates to
u S , . \')
o Shinpould S REGAEESE bisah erBSABLei R A0NHDKe] Rt BF . afkoxy
(sish seiettiory), br natopel Ggeina{ €i)cndR’ @ sebictdd) fromaralogsd (kh as

sel ected, fr,am hal o (su s F), and .. and R4-
Fh el £+ %ﬁé‘ ng@g_éﬁd RIR grepll quaogﬂ?r {h érstlaﬁ'él&r,aw% the present
in@?ﬁgo%grg}a{téévtts %tedroe foﬁlﬁh Ak eSiniu®s PoCQ SR HAEL?! whAEMUR Bis!selected

, wherein R1L I1s selected from
frival Ogedkyl Lach aasnathyl), QrdlliREyi(sichab avtlaxky) ravimaB@en (such as F

oL EhSER F S bR, PR FERPIE s o
m%ﬂl“ﬁwa bPRalb SrAlshsh 4OMRaPRDEINA* QY dnarRPHra all h9drogeS ahta still

hereof, wherein R3 i's selected from hal ogen (such as
further asngciRzhe presenteverticnr ehateratoo gecempoyah ohsfomyuladner a salt

- - R61 and, RS- | .hyd 38tk
o ERn SR B TR DR i B som
CPCILPKRAMAOBRAAA), add R et adl@sed from IeAdmaUBsthods F)paindiR3, R*-

%‘ or g salt thereof, wherein RL is selected from
RhapdderR (e el bydrogyn. I ggtikkdurther agpesh thapmeseainyanigyerslates to

a g&ﬂ?ﬂmﬂsof%rmﬁgg oﬁg 'sﬁ?thefaeroﬁ Wllerein R4S Q&é‘rﬁ'ed fr&n‘?bf’gtd.llk}h (such
ur er aspect, the present’ invention relates to a :
acaehel)ner leflogehasmbl & H), Rt isaekalet! ftdne Cgghlkowh éuehns Rthoxy),

is selected f hal ogen. (such_as or F) d R9 :
on Balegndaidcpsit-drf A g e swaﬁleaged%qm&d s Ltgh e methy?),
oﬂﬁa‘l&%ﬂ (&ch ﬁlﬁ%, AAE0RER” Ay 1 St bl hydfdgbd MR sARRBARer aspect,

the ‘present inventidn reiates to a compound of formula .
thie poesent makntion relates to a compound of formula I or a salt thereof, wherein R
is selected from C; alkyl (such as methyl), or halogen (such as F or Ci), R? is
selected from Ci.¢ alkyl (such as methyl), C;¢ alkoxy (such as methoxy), or halogen
(such as F, or Cl), and R’ is selected from halogen (such as F), and 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), R* is
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t hereof, wherein R3 is selected fromCl_6 al kyl (such

as nethyl), Cl 6 al koxy (such as nethoxy), or hal ogen
w@ suwehsase C or F), and RO is sel ected from hab@OBK2004/000244

(such as F), and Rl, R2, a R4-R8, are all hydrogen.

In a still further aspect, e present invention 10

relates to a conpound of formula | or a salt thereof,

sojgstaddiom fglogen &wich @ &3). fang R’ a1 sdlected Romyhylegasn(sueh as 1), and
RIT%éH %){QSR&I%H Aﬁ%?dr %11 g%{._lg %ﬁél{e?'y e%} qg?? 9§%§Iﬂqﬁve%l§1oﬁ)relates

tost ¢dntpdund b ésmagpeot a shlh ehepgof SehdreinrRreis tstletted todi €56 talkoxy
a _conpound of forrmula | or_a §alt t hereof, wherein R3

(spch asdnehenn. prltlogen (Buch asdRyR sglenteddromhalogsy (sugh as ), or

a a I I 1
C E(, élﬁgle@g&hi%%%eﬁ@ ClaﬁdR,R’ Eb%ze’fé%tgf&%ﬁ HaR g@ﬁi é& RS 'Iﬂz %—{ﬂll‘?ﬁ , and
R ran@ elh hydlmgen $refetred vombamda spedt gre mbtetqmnmwptake inhibitors

d of fo | | t

ork hF ST et AR 1 TR B PG Moyl ( uch

g(ﬂﬁ/léﬂi/d *plﬁﬁﬂﬁulﬂﬂy‘l))xp’heﬁg}]%ﬁbe@ﬁn{éet hoxy), or hal ogen
SucC as

is selected fromCl 6

-(%ghlo(rwbwyawlfa@iflmIsluoro:ph@nsu-pmgdlpguch as

R e PR R RO Pl 1 R, (e Smspoet
4 [11@1 Meels;erpmenylmﬁfdnyt)rﬁ meth@rl pBeutytD -gipetdipound of fornul a
Is selected fromCl_6

4- é@ K”c’y“ uof%ééﬁetblél RP@pﬁkwl)faHYﬂésS-n@t@éwéeméhpwa%ne Cl 6

4—?—*‘%9@%{}&%?1331@9%1% (rf?cggl F %gllﬁ ﬁ@%kﬁ& ggﬂf rRgmar e all

4-3r¢4- ngmo-phenmmfany]) pmamylhpnpend;pect t he present

t t nd_of f la |
LM gt Reah- RS S BB S REr i Bim 1. 6l ky!
4 (:‘?%Me%l% %ﬁﬁﬂfﬁnylﬁﬁ -rRBtPSRR Kﬂ] q@s F), R3 is

Sel ected | coxy (such”as nethoxy), or
4%K4}§ébr¢é$hcwlﬂéfaﬁyl)§rmeﬁwl Iﬂh@ﬂyl]anplermnq s sel ected

h hal h
O et e Py S o R B ®hg o ogen. 1 s
44@2{4 blﬂdﬂéIZh@ior@?ﬂi@ﬁilsulfahbH SPH@&BI'ﬁheh)‘l}LEfﬁehﬂﬂler el ates

a conpound formula | or a salt thereof, wherein

4{8 (2- Fblog@ﬂé@ﬁbml-plmﬁls@farwl)aﬁ1ﬂ@910 -phenyH-DiRetiiagy | ), or

Al d f Cl 6
R bR S ol HH R o | LN oy
4-02- (mlmgemﬂ@mhsm&nﬂ) %ﬂud%)phex@ﬂ]ipiﬁ@ndmesel ect ed
from hal ogen (such , .and_R4-R8, are all

&-Bgeano- rff#uogogachpwlwlmﬂeﬁrﬂ%raao@ﬁnﬂﬂ-ﬁ@eﬁfi@@ent

I
R A P A R i,
4-([%—(@:—53h&&o-ﬂ}ﬂud%@phsnﬁﬂ@l%@l@%phﬁﬂﬂ!}ﬁlﬁéﬁﬂnﬁm004/ 000244

Lected f h o and Wi
A e R R S iy 2nS VS ra- e
ARP RAR Ildor@-}ﬁﬁér%ﬂkﬁﬂfan&l’? Sam§tthbﬂf -phétiibepedanect . the

present invention
[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-phenylsulfanyl)-6-fluoro-phenyl]-piperidine
4-[2-(3-Fluoro-phenylsulfanyl)-6-fluoro-phenyl]-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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to a conmpound of forrmula | or a salt thereof, wherein

R2 is selected fromCl 6 al koxy (such as nethoxy), or
wh200e9&mns¢ such as F), R3 is selected from hal oPEnDKSWa1000244

as F), or 5 C1_6 al kyl (suc@ as nethyl), and RO is

sel ected from hal ogen (such as F), and R, and R4-R8,

are all hydrogen. Preferred conpounds whi ch are

4%(%?@mrﬁ—2r@w@ﬂpﬂa@nylﬁﬂfam)rﬁ-ﬂuoram@emdkpmq@mmgood

e S

42 {1-€{1mibdrﬂxiqah@hy1h}&sﬂlfaam})l6)ﬂdorblpheﬁﬂ}-pipeﬁ&inb
eri
4 hf f‘g hil\]/ét%ﬁ@!%frmé’fﬁ'éfl%gﬁ -Boewhpnyl-pircridBico- phenyl ] - pi per

4 gl{ D€ nioro-phenylsulfanyl)-6-l 1
L, F Ol(l\)/rg e?‘?’ Supr?g ))/I suu(%lgl?}ﬁesly %p%nﬁ - phenyl ] - pi peri
4-R-G2F lwbro—4-methyl—phenylsulfanyl) 6- ﬂuoro-phenyl]-plperidme

4- %‘(%ﬁ L}E)lljﬁ!)'l etﬁoxy~ph<¥1|yls%ﬂe 5 8%&?0”&1&3%.&5&? e - phenyl ]
21 Gigbidhaypenytseitaryl o miditucpheny! ] - pi per

di ne - | or 0- phenyl sul fanyl’) - phenyl -
4-}52 @ﬂh&grgé-111§thoxy—phenylsulfanyl) -6-fluoro-phenyl]-piperidine
sl 2 t en qu EQ- phenyl] pi per
eSS A iy
43 40® [L(br@bﬁénﬁls]ulfaﬁylp-%ﬂudﬂb -Ipﬁenyl] -pip erldlne
or - phen Isulfa 5- net hyl - phenyl ]

-f%%éﬁﬂfcépwéenﬁsulfazy A-fyorer %ﬂkﬁmegémﬁ anyl)-5
AP BRIl P 4Sh b B piperiding

or- zflbhanmaetheadw dcceqghlpe ealt thersof. 20
4-[2-(2-Fl uoro-4-net hyl - phenyl sul fanyl ) -5-fl uor o- pheny
I']-piperidine

THs [p?es@gt frvhfidH A8~ BEIERdes Walt@ ! the S5bdenOBnpReRY, liyPically,

peri di ne

phbﬂ[ﬂace(lmcﬂll}mmpﬂablle sehie rSchusalta melude phiatraancotiph engdprabpé acid
iyt s B oAl o 2SR RAbAE S TAEHEL 016 - SUPP BB A sy lated

athmBhid@k slisN&cid4ddition salts include salts of inorganic acids as well as organic
[2-(2-Fl uor o- 4- met hoxy- phenylsulfanyl% 5-f | uor o- phenyl

adidspi peri di ne 25
4-[ 2- (2- Chl or o-4-fl uoro- phenyl sul fanyl) - phenyl ] - pi peri
di ne
Répresbn(a2ivé - [Bxhinples o-ofhenitdidel| fieorydnie pheidy| lingdndeer hytiraehloric,

hydsolramyy. frdseigticn phesphpefy ol fusionstifanis. pHERyAcidspink fheglike.
RE szenzatwe eﬁam lei rcr>£ i ﬁu]]ta el )%agll(jl faamnd)? mclu?? US?%1C acet1c
try:h]orqzucpm |tdﬂneroazbt1[02p1(031omc benzoic, cinnamic, citric, fumarlc glycohc

1t@qo&?cg égcélé rlrr?ethé{leSIHPo%?é/ 'S Ielfca nyach %chl)ntfg rr%aﬁge?{(]:y lol(alﬁ)c picric,

pfru{/% (s%hé%""ﬂc?réﬁc&hﬁ”)ﬁh@ﬂﬂhﬁ@%ﬁif&m@ fotaneiBhRN hitardd, Pascorbic,
eri al ne -

parFqngo rtastpetbylyne uaahgyiyq ) etbartqdispHonigh eglydopiqi pidlereiiae aspartic,
steéaI;I ) pﬁli\%&lc l’@ﬂfﬁp ﬁfyo rl%uéf nqxot)engmf: | gﬂﬁa&m@h%n&le]nesﬂfo&o p-
toluBREANFoniddtedyy theopiyakye dcefic htidgrae wrllen Yihd 8-hplofheephydiine, for
example 8-bromotheophylline and the like.

Examples of metal salts include lithium, sodium, potassium, magnesium salts and the
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WD 2004/ 087156 PCT/ DK2004/ 000244 19
4-[ 2- (4-Chl oro- 2-fl uoro- phenyl sul fanyl ) -6-fl uor o- pheny
WO heopiogmsé di ne PCT/DK2004/000244
4-[2-(4-Trifluoronethyl -phepyl sul fanyl)-6-fl uoro- pheny
|']-piperidine 4-[2-(3
_-Chl or o- 2-fl uor o- phenyl sul fanyl ) -6-fl uor o- phenyl ] - pi pe
liks di ne  4-
[ 2- (4- Met hyl - phenyl sul fanyl ) -6-fl uoro-phenyl] -pip
eridine 5
Exenjed df &chinonimnpivehyikglatetl amphgni tmfshlto frehyple einythdnipinp etethyl-,

dine_4- . )
dipmsthy. imeL-aE AprBREHY-s dichhy Py ey inday bR
tefr&h@tﬁ?l aftlAhium salts and the like.
4-1 2-(2- Fl uor o- 4- net hoxy- phenyl sul fanyl ) - 6- f | uor o- phen
yl]- pi peridine _
ridgh?- 2 S RLLET S RSN A 2f b USLRRE W aPls in
soﬁlra&é& fo%m@maiﬂ{ ﬁha:ﬂl'x(l)ﬁ@éuﬁ@aﬂ/y phepibisWofvanl shiclbaf kid@r OcthARN and
yl ] - pi peridi ne _ .
thﬂ-l%k.@- [ grmsrilo e gsherigd Eump 5¢ cpynssdeared) 646y HEeintg| the pingelvated

iLdi 4- . :
foh% ?Ojr-ﬂﬁ? g 8565%%}10’ lsnlYIe?%or?yl ) - 6-fl uor o- phenyl ] - pi peri di

ne 4-

[ 2- (2-Chl or o- phenyl sul fanyl ) - 4-f1 uor o- phenyl ] - pi peri di
Thgecompoynsls o4 the DISPEA! JREHYPS iMAahaye)ong-of e GSREIRAq centres
PRSP g Oy B MBEEM (ELRESP PN BT o
sephratdie presanpadielpopndied dyidat alsbpers pivhramgic suktucssl thereof

. acceptabl e .salts. Such salts .inc].ude,phar maceutj cal .
indREER ARte optring gt i it SRl RTRC B e % nvention.
acceptable netal salts, anmoni um and al kyl at ed

ammoni um salts. Acid addition salts include salts of
Rageorigdaines awi s resolved] intaagheoejioal entiprgles by dgown methods, for

Represent ative examples of. suitable dn ani | ds. .
CTRB G IpaPHER AT <Fengiccis Aot Db R L) Sive acia
arfdN@seR R the optiddllyTactive SHint@Bindoudd by tréataRhtik@itAAhatd) Another

i ke. Representative exanples of sujtable organic
mgihiods fpih clieprlsingo ragematesc ditoc  the sopticak hiripades iig, based upon

i cet o, i onic, Cai i . L
PSRBT A opREA) A0S AR ARAENGL B L frosn
inNredt&inC can ndbo he mabbmed cintorethelel apticaloxatipales,piegy itgy, fractional
ruvi¢, saljcyljc, succinic, nmethane sul fonic,

Cfg_%/tﬁ i PB-cor {-aﬁialfgﬁﬁeé, maudsdatet O caglaﬁeﬁs f,%ona@ salts. The
chRLEYdene é&ké&}’ﬁﬂz&ﬁoﬁt hapedics Bkl RuGed BhUgRNdtmation of

citraconic, aspartic, stearic, pahnitic, EDTA,
dig$tyreoiietic dpriwative®benzoi ¢, gl utam c, benzenesul fonic, p

30 tol uenesul fonic acids, theophylline acetic acids,

as well as the 8-hal ot heophyllines, for

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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exanpl e 8-bronot heophylline and the |ike. Exanples of

nmetal salts include lithium sodium potassium
wore@aesileen salts and the WD 2004/ 087156 PCT/DK2004/000244

PCT/ DK2004/ 000244 20 | i ke,, Exanpl es of anmoni um and

al kyl at ed anmmoni um sal ts inc1ude amoni um et hyl -

di met hyl -, trinmethyl -, ethyl-, hydr oxyet hyl -,

‘Hﬂ@@iﬁwe Whenpydppble boad- eyud (firlly of drertiabiyt Wuratedsrmg system is

e F

P ST MR LTS oA a2t tified H roRlrapbdieg any
gevpldiri@gsdnmers,sed vegaeated, opurs ani pmmmarpmﬁedtgabaieltryc isomers or

accep abI sol ven ch _as wate et hanol .the
mPWlé hreqf e ‘{eaﬁ’éﬂ% (Refcane Pf)f%nﬁ?l’élo&‘o%ﬁﬁe%ﬁee81016‘“1133
haRSHY X%ﬁ@twﬁlprésﬁf‘ctém%ﬁ@trﬁ%ﬁ,f&gl LS Bt %orﬁ&@ These are also

purposes of this invention he conpounds of
ingsmdedet be inoladed withinethe kenpe obthe mcsenbmﬁelasyxmmt r | C

centres and it is intended that any optical isoners

(i.e. enantioners or diastereoners), as separated,

FiptifeemOfe, Baht o@lthey ciipduintie of GRtirestht irfeMBs B mAREx&0Yn different
m xtures thereof 15 including racem c m xtures are

taptogerigderm fud i it Féendedfat a1y teHemesigdarmyhat thrpemposnds are
‘t{(@ {Or%l‘rﬁgp%ﬁlglurdgé Qidffnb g&ﬁ)e ol'i}?heopﬁgée%ﬂ 91%(51{) odes by
exa separa ron of
di astereoneric salts thereof MAth an optically active
aci.d, .and_liberating the optically active am ne

Tho ABEHHER LAJSG eBsATRATECSWPIOATgS hels 8¢ RFFSEHe FOmpPIHdEn Bich on
adn‘ﬁfns&@t?&{ Mﬁd@% Wﬁl%nb&ﬁﬁn% Qné%%dlﬁ @c@gés%ﬁﬁé bkSoming
based upon r omat ogr aphy n optic y active

phaamadologiRe e attovec subybnocts Ilmfgendnel psrue]s gmodrugnwal theofunctional

degw&tww%ft %&rﬁ%ﬁ%}\é‘g % g h%;qfegérlﬁfé) ]%n(ll)g ?;\Jhbc 1nat6;a ?%%elic’/ ‘convertible
in($i96 Lo RS rediRd oip8inP bl SRMBRAKIBYIP Ma&ﬁ}onapbﬂo%edures for
The conpounds of the present invention may al so be

theespitolied dyl preparasionaed evitable pp@irg a@nﬂerﬂ@tmfe ptec described, for
t|on hods Iutlo f
ot 3 SRR e DPIBLE b St

may be used. Such nmet hods i ncl ude those dlscussed by

Collet and Wlen in the textbook Enanti oi ners,
Thgipagitianedso gnsamprasses ative mrctabpdifes ofithcagresentcaaprindsew

York 30 (1981). Optically active conpounds can al so

be prepared fromoptically active starting naterials,
Apmmdnyiosd plarves dleeainmpomndy of foesiuka I are serotonin reuptake inhibitors,

and accordingly may be applicable for the treatment, including prevention, 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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WO 2004/ 087156 PCT/ DK2004/ 000244 21 Furthernore, when
a double bond or a fully or partially saturated ring
W@ ymHesnise present in the nol ecul e geonetri c PEDDERE4/000244
may be formed. It is intended that any geonetric
i soners, as separated, pure“or partially purified
geonetric isomers or mxtures thereof are included ]
Inygint emnbpdimentsefghe pbarmaseutiosl eermpesition, itheeogrspoundoifdormels I is
{ i ct
prgsen?mt a[rﬁ?acr:l’ff'cl)@g Qf’ifr}%l %ﬁéﬁ@bg fr té) aggut H}O%n%/f{% 3‘5@% twg?%lt per day.
|ncluded mrthln the scope of the present invention.

Furt hernpre, .so of the conpounds of the present
Then PESSERLORIVERIOTe #1586t Telaesy g fss eQ‘ft 2 qgposRe rafc il 1a40 the

preparhifor BF §MHEHCIH: t@f‘i’het FEQER btﬁafcﬂgelﬁe bPAlsof ? Wh rein a
conpounds are 10 able to formare included wt %
sesgope refptalteeinpibéiee it baneficiat. iThn .mdthemany erdyi cmm];a“lss @ny one of
enc odr.u of. t resent conpounds, which
BWn'g@ﬂt fs prgﬁgaﬁﬁgpﬁgq%ﬂ@nrcal conversi on by
nmet abol i ¢ processes before becom ng pharmacol ogically
active substances. In general, such prodrugs will be
Infparfecilasntile presedieinvertianas wlatgsHe use rp8 gagwowtd phprmula I for
thg F%re Etraalupn 8? ﬁe e;ﬁlec(ahl?epte }/\ln 'tl?eqre%trﬁ C}{t%?gttflﬁéﬁv%%‘nso% é ?ll )e in
Convent i onal procedures for the sel ection and
preparatlon of sujtable prodrug derivatives are
Incpe B thiep g@bodigient, dhe pesisent pyenting afsexelsérsto s od s ¢mpound of
r
fo T {8 he fbpatiuicH W3R el 1 M eath A debe i
present conpounds As mentioned above, the conpounds
% . are Eerotoq ngugt ke 'nhibitor , _and d of
naac ¥ﬁ’§ﬂ QUERERL J8° RSPV SO{TREGS, TR St 2, compound o
fohﬁﬁfaq%ﬂ‘iie Bfeg) MERHoh P g rdicadleh &W&ré&hﬁ@rﬁt‘iﬁ%ﬁmeﬁ“ﬁﬁré&s
depression, anxiety disorders including general
anxrety 25 di sorder and panic disorder and obsessive

o e, PP B 2eoPt b e st dsof 4 CRound of

forBRladSfr tHE grépafﬂ@r@h of D mbiRaRERSHRthd HéLRidnPBf @k@al anxiety
rel ates to a pharmaceutical conposition conprising a

disggAplound of fornula | and a pharmaceutical |y
acceptable carrier or diluent. The conposition may
conprise any one of the enbodinents of formula I

Incke Sathicb ethbadigent, tMOPPOH iB8htioh Mﬁe%%ﬂs@@ﬁ%@bm@nd of
I n an_enbodi nent of the pharmaceuti cal conposr%r

fopmalach ﬁsﬁ;o@tﬁcpr@?argt&%f 4 mpedigament for the treatment o soc1a1 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 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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present in an anmount of from about 0.001 to about 100

ng/ | cg body wei ght per day. The present invention
w@bm@e/osBaF@t es to use of a compound of formul a PCTDK260A©00244

5 preparation of a medicanept for the treatnment of a

di sease or disorder, wherein a serotonin reuptake

inhibitor is beneficial. The nedi canent may conprise

wyrdhes egbodineat.dhe prspRinvensonfaborislates) todiss @ dpeampound of
CPAPAR fo BRI G O AR R QUFAMAR By
preparation of a nedicanent for the treatnent of
affective disorders. In a further enbodi nent, the

Tny3 8 ROERETbr D LG RN s LAY to15€ SHfFotriPnd of
for@LIA Br ihe&%pahﬂ%nl%ff%%&ﬁédn%t R the HBANEAB PanicOfitaliRe
treat nent of ‘depression. In a further enbodi nent,
t he present i nvention al so reI ates to use of a

| _f.or P a t aon
o g AR erorist S e BresaprianintSp PR RA &l ofd comnqpmd of
foamiiLil Tt BE the QREQEHTTRIYS 2 rhdticapieds &Htthd ﬂﬂ&e@mmwf spt&fc phobias.
relates to use of a conpound of fornmula | for the
preparation of a nmedicanent for the treatnent of
r d
L RRRRL RSO B0 B ol U el T I urad of
foemniolufo thefprefagationl of almédicanidne fqrrrtleaam%emfcsﬁclal phobia.
medi canment for the treatnment of social anxiety
di sorder. 25 In a further enbodi nent, the present
Iﬂ DYl %Hlb%ﬁﬁﬂentf %@ﬁ)?éeﬁﬂn’v'ﬁﬁloﬂfalﬁ) fe NHef a compound of
formula I for the preparation of |carrent for }?1
formaket Infen theqnfremomontqf auneti¢amens fqrehestrehtmemtdrf rago@Phobia.a
further enbodi ment, the present invention also relates
to use of a conmpound of fornula | for the preparation
Aoﬁmﬁelr@ge& TR ink BtidnN¥@latds @8 aMBEho @ forAhs Ge&ineat of a disease or
conpul sive di sorder. WO 2004/ 087156 PCT/ DK2004/ 000244
diggrden sglerigit frem éreb @oure wonsisting pf eagemffectmwee migopderalsgeh as
es 1 e 4 d o Eﬂ’“ a
d%)r%esgar at |nglr$%gfdl%r%%§jl %gﬂﬁrg n ]ggnerelhe r afl d;%{: %‘;]Cg%%n ?nxwty

digorgler, Best.traumatic Suiess igvordsrpsbdbgiBRtcondph B cﬁﬁﬁd&r pamc disorder,
|nvent|on al.so relates to use of a conpound of

PR AACKS:|SPEEHC Phebipsy sprarlabpbig apd a&“ﬁﬁ‘%ﬁbééhlr’f*eanlﬂwﬂéﬁmﬁlﬁé body,
u{cﬁﬁ F%‘%g%uﬁlfanp%ain n%gaﬁéﬁﬁxmét efstw& %%BJe%{Ttiﬁ ghé%mthereof a

ent rnvention-also re use
theappotiradly @ffective 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



formula | for the preparation of a nedicament for the
treatnment of specific phobias. 10 In a further
wepdvansient , t he present invention al so rel at eBCT/DKaEa/000244
of a compound of formula I, for the preparation of a
medi canent for the treatnent” of social phobia. In a
further enbodi nent, the present invention also relates
a)t Pepradedsiondr cpapagtore f polyorat ghpport ¢ iy commoupd splyfarmela 11
of a medi canent for the treatnent of agoraphobia. 15 A
further aspect of the inveption relates to a nethod
for the treatment of a diSgase ¢ disorder selected
fromthe group consisting of—ag affective disorder,
such as depression, apxie
general anxiety disorder, anxi ety disorder,
post traumatic stress disorgder;~olksessi ve conpul sive
di sorder, panic disorder, &0 panfﬁ attacks, specific
phobi as, social phobia and agoraphfobia in a |iving
ani mal body, inclyd coppri si ng
adm ni steri ng tRo—aNsubj ec dRt her eof a
therapeutically effecti of a conpound of
formula I. In a further asg tshe present invention
relates to a nmethod of preparing*a conmpound 25 of
formula I, conprising WO 2004/ 087156 PCT/ DK2004/ 000244
24 a) Deprotection or clBavage froma pol yner support
whéreth ROBPeunds pidvivublyr dastidbdd] andRR RS a RirbRéateRGuctiR@s Riethyl-,
\ /| R7. R9 | 1 wherein R1-R9 are as previous]
etﬁlﬁgcaef'tb@ayl-=aa4§§wr penzyl-cabpmaae) & eéqs&ewléier&ﬁf HW@C,“‘% group,
- = HEAr
Beey e By Ser e el e B BT RRERAcBhe Grane
5 repimetaped carbargatelipkernay be | i nked to a solid support,
for exanple the Wang 5 resin-based carbanmate |inker;
or b) Chemcal .transformation of a conpound with
b)f @HEHlichl !l thdnstPmbiiéh 6PhIRERPRAAI REth RGNS GRIREMEGHonding

and subsequent reaction with a_thiophenol of fornula
| iazonium compound and subsequent reaction with a thiophenol of formula IV

HS R

1 v

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

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

of a palladium or copper catalyst

15
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15

HNN2 RRRHSR3I RR/ RRRLRR 8111 IV 10

wherein R1-R9 are as previously described; or c)
woe@ensmee a conpound of forrmula V with a thi ophenDK2@#/000244

formula IV in the presence ,of a palladi umor copper

catal yst 15 WD 2004/ 087156 PCT/ DK2004/ 000244 25 HN G

RER 6RHS- 3 9RR/I RLR2 8 VIV wherein

R1-R9 are as preV| ously described, and Gis 2

chlorin NPT i ne, ~or i odi ne at om org® suW{onyI
ester, in theysul fonyl ester is de ed fromthe
corr espondi_ng t [\ reactioanlt R?

4- et hyl chl ori de,

trifluoro-nethgnd on|c 5 aci d anhy o,

R’uor o- but ane- W%sulfqﬁyl
fluoride, or relatg conpounds; or d) Hydrogenate the
doubl e bond in a conmpound of formula VI R2 R3 Rl R4
RS SREHN\ LR7T RO R VI

\ v

wherein R'-R’ are as previously described, and G is a chlorine, bromine, or iodine
atom or a sulfony] ester, wherein the sulfonyl ester is 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; or

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

wherein R'-R’ are as described above.

Pharmaceutical compositions

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

pharmaceutically acceptable carriers or excipients, in either single or multiple doses.
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10 wherein R -R9 are as descri bed above.
Phar maceuti cal conpositions 15 The conpounds of the
WO pwensgilecn nmay be admi ni stered al one or in conmPCTRKR@A/000244
with pharmaceutically acceptable carriers or
excipients, in either singlée or nultiple doses. WO
2004/ 087156 PCT/ DK2004/ 000244 26 The pharmaceuti cal
Theopireapequyagl wamesiiony 2eording ta Hednyensian ey breformulated with
u
Pl LD et ERA IR G B o pRECRRLA S Kb Fifvanes
a:rﬁl)@dcgjlcﬁms m adaoﬂiaﬁﬂa“ withcenwintibnal aguhaitfued Bla?dh dsethbgdl disdssed in

ose disclosed in.  _the te ook Renin
tl?F%t é%?e@"%fﬁa Hi‘%gci"?”&é agf b mﬁéacﬁ@zl]}a 1arpgicgdht E%ﬁon Gennaro,
E@eméﬁ PublishifEiCo., ¥RGHn ublibshi ng Co., Easton, PA

The phar maceut i cdal "conpositi ons may be
speC| fically fornmulated for adm nistration by any
uitable ro suc as the oral ,.rectal, na .. :
T bl RaRo e SRR ah iR gpeetinei i RET Bt adigigration
by 5}3}61 SHRIIR kouté @héﬁl% $h&E BRI, rebal, ARAI bhRRGRLy, t¥p@hiNghcluding
10 parenteral (incl udlng subcut aneous,

bycaelr andiseiblingual),nireradeeeall | infracisteal oisrapgrifoneal, vaginal and
nt.rade or. f
ARSI Y RSP SRR L o s

inde@endl)orvutd) ahe adislr alut€ bt profereddItagell o iﬂpeeciaxbxi ekt the
to be treated, the nature of the condition tqQ be
prefegied gquignill Hepend; ony & ggerdicentition gedraee of the Subject to be

trclg)a?]%{, ngg %F& gk osage 511 'Be f’[l%&tegrﬁlld s 'Hcﬂh?tugg%dlgxﬂ chosen.

orns suc as capsul es;
Phcatlaedusicaldroageagionpiféd aral ddnzieistreison mohlde rselidddsage forms such

ranul es re approprj ate, the
oy RS 1A o JEHoRs Biber P ientng PRYSCTS, ooy uigrs pdVhere
afpRsRkated &9 b%spréﬁ%r&fﬁi{h d8atme byl ds %ﬁteh%'c@@t%%s%fr thdyean be

actlve I ngr edi ent "such as sust ai ned or pro onge
formhésie sags otod pngfldaa coefrditedsrolgabe ofntbwnadtivetingredient speh as

s o O8fah et e fued D BLROL Y S P e an
el i xirs. Pharmaceutical conpositions for parentera
adm ni stration include sterjle aqueous and 25 _
Ligvithodesege farmectiabl erabopdmingtiationi dgsdidsi oedutions, emulsions,

[ ions as well as sterile powders
1%@&%@9@ §Eﬁ% nﬁ%ﬁk §In sterile injectable solutions or
di spersions prior to wuse. Depot injectable

formul ati ons are al so contenplated as being within the
scope of the present invention.

Pharmaceutical compositions for parenteral administration include sterile aqueous and
nonaqueous injectable solutions, dispersions, suspensions or emulsions as well as
sterile powders to be reconstituted in sterile injectable solutions or dispersions prior to
use. Depot injectable formulations are also contemplated as being within the scope of

the present invention.

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

gels, inhalants, dermal patches, implants etc.

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body
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30 O her suitable admnistration forns include
suppositories, sprays, ointnents, crenes, gels,

w0 nivalsmses, dermal patches, inplants etc. A t ypCTRK2004/000244
oral dosage is in the range,of fromabout 0.001 to
about 100 ng/ kg body WO 2004/ 087156 PCT/ DK2004/ 000244
27 wei ght per day, preferably from about 0. 01 to about

weightiper gy peralerahly Giom plaut 981 to abant Hdme/ks bodyr Weight penday.
b .
oo fithe draprk, @R ol I 19 B0 108y B8, ey per oy
addosmages] inThe axacte dhesgagesuch lak 1 tdepdomdgesndibetdxact dosage will
frequency and node of adm ni.stration, the sex, age,.
deﬁéli‘fg HP"%%&B CHREY AABAY Of SAMBHSEAtons ils; ¥ 2BPeXFislt and
gehB@1 RBhAFSn ATAhS QVBlekt Yre@bdl 18 SRREi dddosevetifyedt @8t @BAdition
any concom tant diseases to be treated and ot her
trefagast andsangvdodesmitarg diteesss to dkittdated and athws fagtprs ovident to those
ﬂfggnuLgt%fns may conveniently be presented in unit
U588 BEm by methods 10 known to those skilled in
the art. A typical unit dosage formfor oral

adm nistration one or nore tinmes per day such as 1 to
Ty fqrmukatigns meycopyynienihy e roresesiedonounit dosagp fgrm fyomethods
r r fr bqu : bt
ol BLELSL A0 00RO Ryl QB0 ) o8 aion
orfe0sT jparectihes atr dusieh UL ko Agtimed paviayansy contain from 0.01 to

. oS | {pa
e} OB DL Gpreap,) o8 Eoebou a0 f e s wpeprefpred from

1H3RPYE {ofabhﬁﬁz(ﬁﬂﬁg. enpl oyed for oral adm nistration.
The conpounds of this invention are generally utilized

as the free substance or as a 20 pharmaceutically
tablle sal t thereof. [

0y | e . ..
POl RERER! JARES GPOD s BBBaIRISn AR thdn Gk gyad; similar
adntiBRURAGE tyMBAR dose® AROMNhe VrddrT dbotitdlf tHel dose employed for

contains a free base such salts are prepared in a
orglbatlpeintsiteidenl: manner by treating a solution or

suspension of a free base of the formula (1) with a

chem cal equivalent of a pharmaceutically acceptable

Tiactshpdieas o it atvertoe xangineslignailimehts drefleabidérnce dbas a
For parenteral adm nistration, solutions of, the. novel

rhagmpeiHedotecepiebleciathiberept \Onemexagtnle iy g0 Agidetsidgtion salt of a
co?x%dﬁﬁlh qﬁvir%?ﬁ‘x@ ity tro? %ﬁ’r@eﬂ Badd! PRl :il%gh'lggﬁﬁd YSE Y nfala (D)

or- sesamne peanu may be enpl oyed. Such aqueous
comitding b dres mhowhch frédtssue padpagedbinfd esredniiénal memesshy yreating a

] lﬂgqnit cglesg%éeﬂgllag pgélfrgg %Fasefoitr tﬁé forrr?nqge(li)evgiﬂ;l g% grplicgl g\cﬁlutnbalent ofa

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 aqueous
media employed are all readily available by standard techniques known to those

skilled in the art.
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30 gl ucose. The aqueous solutions are particularly
suitable for intravenous, intranuscular, subcutaneous
wa@pa4iositis@per i t oneal adm ni stration. The st eriPE&I/DK2004/000244
aqueous nedi a enpl oyed are @II readi |y avail abl e by
standard tecl uliques known %o those skilled in the
art. WD 2004/ 087156 PCT/ DK2004/ 000244 28 Suitable
pharmaceutical carriers include inert solid diluents
3 r (o] .
Slaple o BB b SRR I ? St (AN AL Mt aqueous
solatdnos®] viigsusaorgalibaolventsr Bsampley off @dRd toatritrs bl kactose, terra
el ati ne, agay, pectin, acacia, nmagnesiumstearate, 5
al %,&wr%esaacgo%ﬁ% Sler SR 288h PP faca@n. PPBRESIUM stearate,
: r | ’ .
S o el Iy s o Ay Bt p s of B famiieore syrup,
peamineid,, olpal gibxphesihyl lrids, faityl avids,efatty Scidi dmimkesy;, pdlyrecyethylene

arrier,.or. dilyuent may j.nclude an ust ai ned rel ease .
al’gla‘f%tﬂ- glmllﬁl‘?%\kﬁe ?a}linf:rh‘é' ci&ﬂJte?t WAL chgqsdségz‘ny ngf‘q%ne& rc?lease material
kOO RahA! icBlhs §lykesT MonditsiBRI Ryl ANBeabdte MINRT0r mixed

wi th a wax. The pharmaceutical conpositions fornmed by
with nbi Wixn gl @hpianasputios] compositions dermase by oeqrahiging| fhe novel
t i&al ept Lrier n
oHbal§ R4 TGRS G e TR AR sC T Gl are hen
resdilyt atih@idtaed e vaiisgdsedageofoias satablafbiiting disclatddomdutes of
The formul ati ons my conveniently be presented in unit
adpyatsyation The eymwationsdaax posnicatly e pagsentsel i Mait dsage form
' ent invention suitable for
b%?gﬁﬁ§§§$ﬁ?§??§??%5&ﬁ§§ E§§'presented as discrete
units such as capsules or tablets, each containing a
redet erm ped anount .of f.he actjve_.ingredient., and
PRy Of 11 BIOCH SOHertoR SUeRE: Birolial ERRRGTRGy anay be
prefign@r als! viiRvad | @bise shat My abp@Ns RY tddhietd N ehdle {Rkdhing a
of a powder or granules, a solution or suspension in
pragetauisod simpuni gg g adivgsingiedigng, angr whizh may include a suitable

0i l.-i.n= er or ter=in-0jl.lrquid.emulsion .lf a
bt EARh PR, LU S Brlbia A BE pb i Eorm of &
PRV @R B drAlesRY¥olaBorRof albetsiondind@edueiy & ddALaueous liquid, or

gel ati ne capsule in powder or pellet formor it can(%e
an} pil-{yavates oFveteran-pH dghid engglsiobzenge. 25 The ampunt of

solid carrier will vary widely but will usually be
fromabout 25 ing to about 1 g. If aliquid carrier
Ifiassolid edrriel reuspd Eppatatadoiinismytione therprégaeationrmiayodie @tablet, placed

. syrup, enmulsion, soft ) )
in 4 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:



30 gelatine capsule or sterile injectable Iiquid such

as an aqueous or non-aqueous liquid suspension or
wa@elosTme The compounds of the invention are PCEPEe@d/000244

by the follow ng general methods: WO 2004/087156

PCT/ DK2004/ 000244 29 a) Deprotection or cleavage from

a pol ynmer support of a conpound with formula Il R2 R3

RLRA SRS RER- N\ / Rf ROR8 | | 5 wereinRL

e

a)olﬁr@pé egt}](???%ga\r@:agé'%@ﬁ a?;go?%{é%lbs% poﬁgga a)nﬂhg‘un% Wik RARE

protective groups nay be linked to a solid support,

for exanple the Wang resi n-based carbamate |inker. b)

Chem cal transformation of a conmpound with forrmula I11

to the corresponding 10 diazoniuin conpound and

subsequent reaction with Rit hi optienol of formula IV HN

NH2 RR4A 6 RHS R3 RO R RB Il IV wherein

R -R9 are as previousl ﬁdesri bed. g) Reacting a

conpound of formula V a thiopRenol of formula IV

in the presence 15 of a pa -r-'uqlor copper catal yst

WO 2004/ 087156 PCT/ DK2004/ @00244R30 R5 R HN G

R'—N R

5 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

example the Wang resin-based carbamate linker.

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

10  diazonium compound and subsequent reaction with a thiophenol of formula IV

HN NH
6
R HS R®

Ml vV

wherein R'-R” are as previously described.

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

15  of apalladium or copper catalyst
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15

6 RHSR3 RO RT RR2Z 8 VIV wherein RI-R9 are as
previously described, and Gis a chlorine, bromne, or
WO oabitng715@t om or a sul fonyl ester. The sul f onyPCEDKe#04/000244
is derived fromthe correspgnding phenol 5 by reaction
wi th 4-net hyl - benzenesul fonyl chl ori de,
trifluoro-nmethanesul fonic acid anhydride,
1,1,2,2,3,3,4,4, 4- nonaf | uor o- but ane-1 - sul f onyl
fluoride, or related conpounds; or d) Hydrogenate the
doubl e bond in a conpound of formula VI R2,R3 Rl R4
RS S RGN ™NR7 RO R8 Vi 10 whereifk RL- R are as
described above. The deprotection accopdidg to net hod
' tahdard t echpggue Kngyih to the

persons skilled
t ext book Protgg cGroups 15 in Organic t hesi s,
G eene and Wit's, WiTey Rnterscience, ¥1991)R | SBN
0471623016. The cl glvage from a pol yner support, such
as fromthe Wang resin based carbal nate |inker,
according to nethod a) was perfornmed according to
literature WD 2004Y087156 PCT/ DK2004/ 000244 31 known
procedures (Zaragoza Tetrahedron Lett. 1995, 36,
8677-8678 and Conti et al. Tetrahedron Lett., 1997, =
W@g,engl-g_ 287 85 preyrouslysdgscribgdq and G 1s a chlorine, bromine, or iodine

atom or a sulfonyl ester. The sulfonyl ester is 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; or

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

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 Synthesis, Greenc 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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R3 R2R S\1|1 OHRRRL RENG R6 0~ RO RY
RB OR R R8 Vii Viii ix 5 Conpounds of fornula II
W@ 2004/0871p¢ epar ed by dehydrati ng a conpound of PCI/DER@4/000244
VII under conditions that ﬁp not | ead to cl eavage of
the NR bond follomed by ydrogenation of the double

bond. Altern; |ver ds of formul
%ﬂyaﬁoa?%w £96H %@Wf%ﬁﬁé d908nit §ﬁ?7~§§%%@a@ @oafl et al.
Tét%e%ﬂLé?zo'i‘%'f 38 9’1"5‘2’95182 conpounds of formula VI;
subsequent protection of the ami no group and 10

hydr ogenati on of the doubl e bond then provides

compounds of fornula Il. The reduction of the double
bond may be perfornmed using standard heterogeneous

hydr ogenati on progedures or using honobgeneous
hydr ogenat i on netiods §uch as e.g. Crabtree's or
W | ki nson' s d#itg R(see e.g Encycl opedi a of

Reagents for O Synt hesi s, Paquette (EdR
1995), | SBN 04 32, p. 1447 and p 1253, 15
‘Bgpet y), orlyice-versa. The dehydration res
and’ opt o) deprBtection of a conpound of $
Vi Leld carpounds IR _or VI was performed in

simlar | ¢r as descri bdd i Pal mer &
Chen. 19 40, 1982-1989. The tart i ng
forrrula VI I TwheRein R =H was redfh

s rquound
of 20 formdla VIl wherein R |s a car bamat € or
benzyl - deri gd protective group by deproteéilon under
standard condi ti ons known toyfhe persons Skl [1ed in

Chi§ ‘i%ts Oﬁ?%lb‘g%ﬁ?% %ph%@%@eby@%&%s‘iﬁ% 5 %S@Sgund Qyfomyula VII
uﬂdéir Jon#idAE Ghat( 48 ot 1ela§Btbl %Z&%@S&lﬁle CRRP OIS f(gfowed by

formula VI1 wherein = tent-butyl oxo carbonyl
hydpoxgpatierag! the Cbmbbabmﬁ a’éted@@m:lwbeunpcrunﬁalorﬁéorrmﬂa ATl can be

dehydrated with subsequent or concomitant cleavage of the N-R’ bond to provide

R’

compounds of formula VI; subsequent protection of the amino group and
hydrogenation of the double bond then provides compounds of formula II. The
reduction of the double bond may be performed using 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 (Ed.), 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 to yield compounds II or VI was performed in a similar

manner as described in Palmer et al. J. Med. Chem. 1997, 40, 1982-1989.

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 formula VII wherein
R’ = tert-butyl oxo carbonyl (BOC), may be prepared as described in Palmer et al. J.
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WD 2004/ 087156 PCT/ DK2004/ 000244 32 Med. Chem 1997,

40, 1982-1989. Conpounds VII were prepared fromthe
w@enresuendi ng properly substituted PCT/DK2004/000244

1- br ono- phenyl sul f anyl benzegpes or 1-i odo-

phenylsulfanylbenzenes of formula I X by netal -hal ogen

exchange foll owed addi tion of an appropriate

Meg-e (thetphl 9% s of 0ot ﬁ%gl?ré?éiﬂn gomppyndsn VAT swere| arepaesdndiom the

c5aRe5R0 bRPY MRRAR, S ghel e R e Mo

plmlyh;hlfam‘@ﬂmene@hefnfommﬂa IHd Dby20fal-h3Rge A&Eh A3 foltrwed by
Ed. 1998,

‘fJ)El?tG?P 9 g%pggeﬁtaﬁg{?nea%d%ﬁ%e\%? |t€é fi lngﬁléa IR, 2 sml?wnwr as

dRBeriBR! R BMERHEE Y1 JeSRIA 09y, 3067, Cio '1§8@‘198938} B Bllowing the
iodine atom The properly substit

lectdimeblietﬁgmmlﬁ ahyingenz €ies:. dnt. 1Eai &000,1@9 2481-2483, or of

R PLbE BB R YL S0 R AT MR v,

armr gmhde@ RAGCo4 i RY af %révh&lsgﬁ a&kcabed) 06 aGUIES bbomne or iodine
Schopfer and = Schl apbach Tetrahedron 2001, 57,

atgme 9 T%??fOI@é}YesS@ﬁtltated a-romesphenyiotfanylaenzeres- o gpgodo-

t
RS ol 0t Bpevpi g Qiopn ol ab fronthy subasured
armlodlééd ad hyinbesmiziep pecordmat @l ij1s %&nmhpfdca@reé b& Schopfer and
%Pg)'ahenol of formula X wwth a conmpou

ot seniiedestisdifa Bk i Fian e i o 81 2503-

285)% an%fi@s%oﬁgogz%z %tzén%o 4, 58@5@4 Lett. 2002, 4,
3- 2806, ng et Lett. 2002, 4,

581 584. Conpounds X can be prepared by

Stﬁé{%glgﬁ %hgﬁg o & 8%‘?1??71 <I§ ’ Sgﬁrep%t)éggﬁ%; %lallegcp um or copper
ca?ag?ie%n%lﬁ)hhg’ meanmlophen& SOERMu RPQ&HOA corqﬁcsun\aa&f Y&ﬁmla X1

| oned by addition of electro formula VII
a@@lt@l?@t@p‘ﬁqlmp@@ aigh Sellapbagh Jetriz IaROOIGéﬂprﬁﬂd%OBf Bates et al.

Offo%o(rew ou%%zan he 3u?$/0§hyqr ggv ggsétcﬁnd%’% a Jldvf(g{;’ F%n?gl_584'

Coigoeisr Bsparst pappiee s/ oﬂhohthﬁﬂ@ﬁ ioBreowipblinds IV, or by metal-
4- et hyl - benzenesul fonyl _chlorid

halegeny @@h@ngﬁe%m@gﬂy 8 teuta@?dbr%wathwaw& r 2-iodo-thiophenol
egr vhtiges folloded b aﬁaﬁ ﬂ%ffleiég{r gféto% Rl S Yt og%xgmphﬂad in the

uorlde or r Iate escrib
expeanehtahl Condpddngs oﬂﬁﬁmula 2<D€lﬁ1 Xb &aVéBRiR SR2mnd @ruis gigketibed
et. al trahedr.on Lett. 1996, 7, 45-23-4524, and
PIRW&EF%& stsuEany 15estsrgy can e “"Ego’%"m dhe cegBoadng Phgmal by

reROENO Wikl 4-Blpiy1 %@ﬁ‘zeﬁ@slﬂfo rcﬁ%rfd%orfhhhgroq{l@ﬂh@ﬁ&%iﬁomc acid

ani sol e or suitably protec henol by standard
artheydhide,quéd 2, kBdwi, ﬂ@lonh@qxel’ogtams 13@lfokyll | ddovide,t her arelated

co%rl]@%%] tal | ?Sﬁlég(?dls{’]}? et.gef 1‘?002 aF P t(%%t ICﬁzem i)dbgs 6'8 3017-3025,
Arnould et al Tetrahedron Lett. 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 techniques, 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.
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G eene and Wits, WIley Interscience, (1991), |SBN

0471623016. WD 2004/ 087156 PCT/ DK2004/ 000244 33
wE@ansmege materials of formula V and Xl can beP@r/BE2ar0800244

by di azotation of properly ubstituted aniline

derivatives follomed by additi on of either copper

brom de or per iodide as described in the textbook
StAﬂmnm@tﬁ:n@is O@nuiae% agtlr Xl sr bé prepatedi by mamytl@ 86 psoperly

, 18 ia at i f th
LA o §§y R OBy L RAO5 R s Bfper bromide o
c@@dﬂ ioldim: e(sfdemtb&aim tha tbﬂﬂb(ﬂ@Aaﬁuﬁ&ﬁ OhbbRel Ct%/miﬁl%} ¥rch, John

m 1937, 52, 748-753,
WA AP pn 1980 ISEE 4T ED ISR tiamaiiel e gomoepoRbpE aniline

dé?fvaﬁge fi lowgd%%/ %3%8%%3&3%%é%§ég g%@%’%&w ’%?\ € eﬁﬂh Stille

J. (Qngp (ﬂlm;d 1987;1 SAHIABH/ 53, bsbyadiardtization wedt eite comyitioas reported by

Dt 0 ) AR S0 PRI PR PRETRL 2% P95, o

40 Brared st neRhlfeel ne&ﬁﬁ%a WhS@hieh @ iS4l stu?f%}}’l ester, rﬁ.ay be

protected phenol standard techni ques, known
dqmedoﬁmnsthe |c|oerQSpondeeo1@nol amndesgdibed bbeve for dompound XI. The
X k Protective (3,0 nic_ S
oL A N S & PPy R b ah SRR a4 B Mgl protected
plthE1L6y 8QASard E"edﬂn@dessﬂin%n% tHe ferdonkR3killdd & B I’ MmdRidtailed in
8 15 X XI_ Conpounds Il can also be prepared by
the eteistbapk of ropgsévin etiosry 1in oPraepia Serhests mﬁ@lsandl Wuts, Wiley
t on procedures (e.g.
%ﬁ%%%teggfig%%ﬁbt?g§¥®ﬁéhe exanpl e of this uses
activation with nethyl oxalyl chloride foll owed 20 by

reduct i mnth tri-n-butyltin hydride and
2-[(cya )-azo] - 2- RS R*
net hyl - prop oni tjr (Al BN) as descri bed)b

al . Synthes 009, #925R%1930. Alte

use trifluoro-acet] fd and trieth

sodi um borohydrigd
described in th&Tfe
Chernistfy, Hudlickyg8ACS I\/bnogr aph 188, The American
Chem cal Society 25 (1996), |SBN 0841233446.

X Xl

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, 1925-
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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WD 2004/ 087156 PCT/ DK2004/ 000244 34 NG Rs R4 R6 HS
R 9 RRT RR2Z ROXI IV Conpounds Il can also be

w@e@pasas by reacting compound Xl with thi ophBCDKRE4/000244

in the presence of a palladjumor copper catalyst
usi ng the nmethods descri bed previously for conpounds
X and Xl,, Conmpound XIl has R6-R9, R, and G are as
definedF%\ﬂq= Nusl y ~ Conpound Xl | may gdfe préﬁared
fromconmpound ||l vig the general diazotization

' pounds  V anﬂ | X
ed below. R §4
XIVRF R6 M R RR R4 O R7
RBSSR3 XIIRR ¥l R2 XV 10 ®npourrfs 11 can
al so be prepared by g€acting conpound Xl Il wth an
al kyl nmetal species followed by reaction with
disulfide XIV, e.g. via the nmethod reported by

Xl Y

R/ SS/ RB RRHR

Compounds II can also be prepared by reacting compound XII with thiophenol IV in
the presence of a palladium or copper catalyst using the methods described previously
for compounds X and XI. Compound XII has R®R°, R’, and 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.

R R
N
R3
2
Rg G' R
4
R® R® R
R’ R®
Xl .

Compounds II can also be prepared by reacting compound XIII with an alkyl metal
species followed by reaction with disulfide XIV, e.g. via the method reported by
Carreno et al. Tetrahedron, 1991, 47, 605-614. Alternatively, the metallated species
derived from compounds XIII may be quenched with compounds of formula XV
according to the procedure of Marchand et al. Tetrahedron 2000, 56, 7331-7338.
Compounds XIV 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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Carreno et at. Tetrahedron, 1991, 47, 605-614.

Alternatively, the netall ated species derived from
weowposmes Xl 11 may be quenched with conpoundsP@f/DK2004/000244

fonnula XV 15 according to the procedure of Marchand

et al. Tetrahedron 2000, 56, 7331-7338. Con'pounds X'V

andXVareethr (of0) rcially avail able aor_can
DO SHRR DAY BRIGBrdied: 502, 1959, AR R Ieb &em. Soc

1%2155(3 %IQlIL ???ydr%ﬁa?@ ek Qﬁf[l{ 9%% :{21%%1&@%%%2‘)‘5? %gg??&} ‘%{Ppounds XIII

ca047d GOIBOR, using i shve WRIRODKE (8 HiEHsRETIODKDAPOLARO XAY For

S DAL e N O T e
Evans et al. J. Org. Chem 1990, 55, 2337-2344.

,Corrﬁﬁunds X'l can be prepared using the sanme
Diaggtatipey e scoaepoying ik salpvedr b @m@glmd@ﬂxm thigpenol IV to ymld

I
LN [y L L T e
arfibhd m/mm;()nr cffaoﬂlluﬁnsa\m dffa tmop]iﬁr@l)hﬁaﬁpéqubb’usi @syér@idﬂ of copper
can._be performed by addition of th

mai%azc&ﬁaﬁlml% il tq Haose o@%&kﬁén&rnﬁm&a. maﬁéak eKlgbelow. The
st§1@1lng 1h89n£fofsfgﬂhlﬂg]1ﬁae{ré flelac gﬂ%l 2z oﬂ %baﬂlzﬂﬂ%gr @%gﬁ@ﬂﬁapared

suspension of copper er c
by hetheds esdoguse to fhose dd:sanbechm thatiteratale (Xig. Beirizlge, M 8. &l J.

t ' teri f la |11 th
Mgt By Sudee dopb Steelsman ) diten comperit hogilabte
o%ﬁ'b%g#ﬁﬁré@a&!%ﬂ%@g Q%&%b&ﬁ/gséﬂbeﬁ he stlahdﬁﬁ @Jo‘r‘lfsesu(:ﬁ a@Houben-

Berri et al

“@2’84\@%9@911 dmr@pmmnﬁheauan@e&qdh@f Qrgﬁmte r(?zhemlstyy) Georg-

LB SRsF AR SRR, ORI SR ok o

frifat quﬁnn@bem QLig2 Mhes BRI ACHL Artouldvet o dsy @lfedﬁas;ggéw 1996, 37,
Chem st %@3 Georg 15 Thi eme- Verl a St uttgart gani c

RS2 ﬁ@ﬁrﬁfwll dyprrahgiae Leain d99edd Y82k 3326 fﬂlﬂ@ﬁ@d by
S5R39, L iy o,
dfail adaineitie dexthadlt Prdk@98e @oup3a20rJidi2H SHahésasyetetne and Wuts,
{ ect diti k to th
WiV aaecsr (T BEOERE T “qetated in the

t ext book Protective Goups in Organic Synthesis,
Greene and Wits, 20 Wley Interscience, (1991), |SBN
Toheqap2isg 062 cTmpownlipl fongulafV a/ithcsrﬂpmphdncdfof ffommid &Y Wccording

t%}l@ﬂ%&@ o} 8pf BT hEPFs R 8 PORSL B cqBaRRoSt o by
ARIM&ABS BHMSHb&T B SEROpretahd Scﬁlﬁﬁod&ﬁtﬁé@‘ék&%ﬁ ROBES 703069-

Sc opfer and Schl apbach Tetrahedron 2001, 57, 3069
307, Bates et al. Org. Lett. 2002, 4, 2803-2806, or Kwong et al. O;g Lett 2002, 4,

581-584.
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25 307, Bates et al. Org. Lett. 2002, 4, 2803-2806, or

Kwong et al. Org. Lett. 2002, 4, 581-584. R NG6 R
W@200R08719%d.. R R7 RO R7 Rs XVI | xvi WO 2004/ 0BF1/BE2004/000244

PCT/ DK2004/ 000244 36 Conpoypds V can be prepared by

from compounds XI'I by N-deprotection using standard

technl ues known to the persons skilled in_the art
Camgowsdsay| e %Pf%’éfedt@ktﬁ@é}b ompgngist KilebXaNsdprotestion using

SfABATESIRLL Pl B RSN, 1S Y, nd g 0
tegtwok e Pdeectived Gmn;m 5n c Onguonia ASyXbdsisbyGreahé aatiduriVuts, Wiley
s Geea o FURR e s Cintiepan SSPHECEAN b rlerived ftom

cdrRgoinldl Cxagi @yt 95.‘1‘15(1%{1)’@‘5@@%&{ reh@fon! &lidf Qﬂ(ﬁ@S@Uﬂe&amethyl—
aci d derivatives) using thé nethod of Eastwood

[ 1Th2 [digrabiptotant2oh):3,6 ﬁd@@m AH pyBiA0s- B?@*Bowhcbgcldl gerteputieester

SRR S 08 PR ] SPEEGSbpheratcvon e

20002 21 7 925 - 3rr0Sexeiyphdihg €k donditioas E6: By FS%thﬂBﬁh@hng reported by
fol | owed by reduction of_ the double bond as descri bed

Zhyravel g Neuyeaokagghedion diet dPWLI 4> X9R5H3%% arexemplifigihin the
@enﬁl%n%‘f%flb\p&ij bgbl%ﬁﬁctm\fp bt ‘?h% dgﬁblg 'lffolﬂﬂr as ﬁes%ma&[ 'p[i]gvmusly

om ne tom or r oxy roup
Compbands of fomplo X VINaBER® H35a1ﬁ4G6 aﬁé@cﬁ&d afaoge FWh]RI YRs 2ither

| | t t I tect hyd I
a t%ﬁlaﬂ“n&ahmé‘émﬁg?}r Bebt: wim fuB e & &g, or @ methoxy’ group or
S

G R®

XVl X

alternatively 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 XI.

Compounds of formula II 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 dialkylaryl, a alkyldiaryl silyl
protection group. Compounds of formula XVII for which R’ is a silyl group can be

prepared from compounds of formula XII under the conditions reported by Arnould ez
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known to the persons skilled in the art and detail ed

in the textbook Protective Goups 15 in Organic
wEynwtlgase, G eene and Wits, W ey | ntersci encBCT/DK2004/000244

(1991), ISBN 0471623016, o$7a sul fonyl ester as

descri bed for conpounds of ormula XI. Conpounds of

formula Il can further grepared by coupling of

alc bpseacten & 2tP9% r?ac‘ti:?-%é 3/rnd Riaap eRel. | §trah¢f§rdr¢ dgtin1994,
sasameung: My ISR SRTICVE R BN i g o
caanlcb Sﬂhd:ta@b@cthe ﬂ'&et 0ﬂb@j;treo for 20 adium/ Cat3@§191r8ﬂ7€3preBaioeSof a
g Let tf Ogé 4, 2803-2806 or vaong
St‘éﬁP]@lon’@é‘ﬂ‘t mopR0f Guorsig ions £.2. b io fRTen S/idraniButRb mgmmum
nat g el DRI i el ot GRS
Teradiedicini bait. §98G,p37, B6rA3eAN2d sandfR dneramnad. aTéWIhIedifoaeram 16894, 35,

p._can b prepared from conpounds of
325&#2%?5iﬁaﬁﬁ%g]et?‘e?ﬁ%e“@beﬁgqlt| ons reported by Arnoul d
et WD 2004/ 087156 PCT/ DK2004/ 000244 37 al.
Tetrahedron Lett. 1996, 37, 45-23-4524 and Rane et al.
TetrahedRan Lett. 1994 R"35, @22@ 226. The coupling
B an®XI when R'Nis a|silyP group can
be effected|by tlhe usje of,ecopper or pal | adiumgat al yst

in the presense a4 ~st{0l chionetri i
fluoride ions, e.g. he formof tetrs

ammoni um 5 f | uorpS 7under condRiTors”chpdel y
related to those reparted by Arnould et algs
Tetrahedron. Lett. 15596 37, 45-23-4524 a Rane et
al . Tetrahedron Lett. 1994, 35, 3225-3226 as detail ed
in the experlrrentag(va' R" Rv,,, R R R RT RO R7 RS
8 XVII1I XX 10 Conpounds of formula Il &4 be prepared
by coupling of compounds XVIII and XI in the presence
of a suitable copper or palladiumcatalyst as detail ed
CéRpotdiR AR AGOHTan 66 YRIphRE Hfcot: SiNebenpouhds KWII%hd XIin
above, followed by reducCtion of the doubl'e bond under
the fpeeseneriof # svigablauedrparer ptiladimt eatalysihpsodeteiled) for the analogous

oo IR S Etusotatk XYY nd Ry i, hoWen P RESiof R A dafiB pona

urller the conditions outlined above for compound VI. Compounds XVIII have R®-R’,

R’, and R’ as defined previously. Compounds of formula XVIII for which R’ is a
silyl group can be prepared from compounds of formula XX wherein RS-R’, 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.
Compound XX can be derived from compound XVI by copper or palladium catalysed
reaction  with  4-(4,4,5,5-tetramethyl-[1,3,2]dioxaborolan-2-yl)-3,6-dihydro-2 H-
pyridine-1-carboxylic acid tert-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 Tetrahedron
Lett. 2001, 42, 7925-7928 as exemplified in the experimental. Alternatively,
compound XX can be derived from compound XXI by directed ortho lithiation (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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silyl group can be prepared from conpounds of fornula
XX wherein R6-R9, R, and G are as defined above
wa@paestibe conditions reported by Arnoul d et aPCT/DK2004/000244
Tetrahedron Lett. 1996, 37, 4523-4524 and Rane et a
Tetrahedron Lett. 1994, 35, 3225- 3226 Conpound XX
can be derived from conpound XVI by copper or
pretacliay Senere ¢ Brewgusip dpssaibed &n omnmun s VIL For compounds XXT
(4 4,5,5-tetranet hyl -[ 1, 3, 2] di oxaborol an-2-yl)-3, 6-d
2H pgri di ne- I-carbo?ylic acid tent-butyl ester

(or uoronlc aci d derji vatives) as described by
Eas on Ldtt. 2Q00,RP41, 3705-3708 or by
u5|ng t he di tions for Suzuki coupling reported
by Zhur edron Lett. 2001, 42,

> N uyen Tef
7925-7928 as exe%%l|f|é§'
AlternativelR® 25 conmpound ¥X can be derived from
conmpound XXI by directed ortho lithiation (L =
hydr ogen) or halide-lithiun1exchange (L = iodide or
brom de), %ﬂpping W th ﬁﬁtrophile VIl as
descri bed compound XXI el ow, followed by an
elinination WD 2004/ 087156 PCT/ DK2004/ 000244 38

gt ection seguence as previously described for

8rrp9<§@| rfdsdefined gbere adisolinge mxthoxr gro or N sinfiprly @gecting
h@ )5% d\m %uve a&l L% m&g(en mﬁiﬁ gf?%cﬁé? atgisn def i ned

directing 5 hydroxyl derlvatlve and L is a hydrogen

brom de: |od|de atom Conpound_ X may_be prepare
Cﬁmaﬁ\lr&b%plaaﬁ & Propargs fremm-comtpornds X1 i diFrciad; Qﬁth%hthlatlon or

i |
Sk 5l B g GhRIR 87 90 ) SaTs BA g t  de
C&%ZHBQSQO, KRagwiaKehgara erAnigdrwgenCh@rem. imt EdEﬂOO(EG(902481-

, 81 10 248
2453, of BGmong &1 Gl g8t Glem o be o8By -qU LIRS O sctbrding to
hﬁfﬁﬁ@éﬁ%@ﬁreg@ﬂéﬂ e dhd RexitiRkt Q?‘écﬁ@?z'éta@%&aﬁzol?%tﬁés B Mdhual,

nt hesi s Manual Schl osser ( Ed) ohn
S@&@ﬁser (BD, (oboiley $B§ood 711d8R2062), fISBH\b\Qéalﬁwlm followed by

quenching with eletrophiles of the formula VIII. Upon deoxygenation or elimination-

e Xxperi nent al .

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 sulfonyl ester
as described for compounds XI. Hence, compounds XXII can be transformed into
compounds XVII under the conditions described for compounds XVII. The product of
the reaction of the lithiated compound XXI and the electrophile VIII can be activated
as a sulfonyl ester after transformation of J into a hydroxyl group by methods 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.
The resulting sulfonyl esters can be transformed into 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 textbook
Protective Groups in Organic Synthesis, Greene and Wuts, Wiley Interscience,
(1991), ISBN 0471623016.
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quenching with eletrophiles of the formula VIII. Upon

deoxygenation or elimnation- reduction as descri bed
w@bavestios conmpound VI, conmpounds XXI may be PCT/DK2004/000244

transformed 15 into conpounds XXI'l for which R6-R9 are

as defined above, and Qis an sulfonyl ester as

descri bed for caonpounds Xl. Hence, conpounds XXl | can

Theredpetinix ofthe doyhie Bond eepniingity nwthpd dhwves genssally performed by
CBH0F% KLATAERR'S Rl Gy PRSI LV R e

mategiat sftphntle Wirhdy baprepared ﬁbnwquﬂ)m1a§oiafoﬁnhfaahﬂ.l
ester after transformation of J into a hydroxyl group
by nmet hods known 20 to the persons skilled in the art
Eandpgigtai led in the textbook Protective Goups in
Organl c Synthesis, Geene and Wits, W/l ey
I nt ersci ence, (1991) I SBN 0471623016. The resulting

ATRPYG SRUCRh (FBr SBiaineR L B PP HoSOORRS R strument

edu@pgeaweich RWX%%M@%y%uid@ &nd lWMIsrsDFSQS gt bys@em QAﬁzﬁﬂl&Y LC-
nmet hods known to the persons skilled in the art and

Meedada Were qbjaingrbon a R ABI B3P mstrymedy gayinpef avith IonSpray
. Co W Loy
sTRE P SRR 1, o S EREAN AeSs SH R ) oo e
SRR 0014 eﬂﬁﬁlﬁﬂWléB S)ST he paetkle kize?saﬁreﬁt][@stdmalbi e WwaadIFA
r t t ho enera It or ne
G d v DeersianarE o e e A 2 tgﬂa%rp)acpw aeid);
eﬁ{ord Eﬁféﬁe% a@f@ﬁ@élﬁﬁ&i?wﬁﬁ%‘%t AQQ&OUW@ A 8lmiRf @Wﬂﬁ“}lsﬁow rate

repared from conpounds of ornru
oiE& amifp/kre]s Purity yascddterin@acHORy te¢grativer ef ththdVr(@d4 am)aand ELSD

h M t t d with MIX
it LT IR SRR TaA NS STEE Syt em
Pﬁgalaﬁbé calvisGurlRated %/a‘i,\%éﬁoﬁ?édad)ﬂ‘ﬂfé sahedn&FuneGit e@ol&Pﬂn 50

OEX instrunent equipped with lonSpray 10 source and
XS med¥ MU BDSaASrith 1 @M petisly stzenMetisidy bineaggrafient @ution with

| i.n. |
B 1 IV LD AL 5 PR pion
WS pﬁf&ﬁfe@@@tspm ﬂdiMl\@ég 8Eiletidn. 95: 0. 03) (TFA =

trifluoro-acetic acid); Method: Linear gradient
elution with 90%A to 100%B in 4 mn and with a flow

NG, SO R v SBLET ) 0Bl aypge By

msetmeadti crat 250@3 M]FH)marBrukmpA@s%@dnstmmemuCh]srofonn (99.8%D)

S St oSBT S5 s ABSERA Rp (M) was
u@l RafdidrGhieretirdfoe Neidied: ChihRAr siafafignt k! prQBedVid Bpm-

values. The following abbreviations are used for multiplicity of NMR signals: s =

singlet, d = doublet, t = triplet, q = quartet, qui = quintet, h = heptet, dd = double
doublet, dt = double triplet, dq = double quartet, tt = triplet 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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80% A to 100%Bin 7 mn and with a flow rate of 22.7
mL/mn. Fraction collection was perforned by
wa@ piospsfisow MS det ection. 20 1H NVR spectra wePE€I/DK2004/000244
recorded at 500.13 MHz on a,Bruker Avance DRX500
instrument or at 250.13 MHz on a Bruker AC 250
instrunen&BFChlonoforn1(99.89€» or di nethyl sulfoxide
Prepgradgy of Jntermeditess sol vents. Tetranet hyi sil ane
(TM5) was used as internal reference standard.
Chem cal shift values are expressed in ppm 25 val ues.
1-bhend-SHH e arg-pablyriesfcay))-OnGrifue ousthsl) flenzamal t(inpdriveidiaye for
13f NVR signals: s = singlet, d = doublet, t =
Priplet, q = quartet, qui = quintet, h = heptet, dd =
TélouRlifed doHRIAT of ﬁis(&ibét%hhéhe? iPﬂla%.ﬁum(@‘ﬂ (Fdﬂi_%%%' €183 g, 0.2
quartet, tt = triplet of "triplets, in ="nultiplet and
mpod) prd (S Hipheetph@phirepteny eibemePREphos, 02dérg, |02 mmol) in

spher e and dr itiops | ess. ot her w st d.
ol ROnE 208 dited st PeRRBUR R (768 v Ghmor
prepdrb® frsRd 2 ibRoo-4SirifluboBydih J1gSied Ftmbideoty FRESAAN according to

Chemi stry operating at 2450 MHz. WD 2004/ 087156

thpeenerb otscdive s Tiumsy mdeptiliay; Qﬁg-othfhtbi%éi?aﬂé%‘%?)a 4-
o BaRRS oAb AN e Syt Lol

rosol iehiperatot (tt).i Bedichaonyhixten eyadisiatd dshi 216rh0gt 100 °C and then
d2dba3, 0.183 g, 0.2 nnnal n )

005?5) 29 gk ﬁwmﬁg%%ﬂﬂb mﬁ@n@%@ﬁh g@‘(gﬁpéﬁlﬁfﬁs,ﬂ@. sqlgenf was

P e P Th ot N By Upgomatography on silica

gqhr(ehanie cethiyl cave2icthaptame42:8) itd Ippatuoeret. 53/ Ig- (F1&4)ydh itremby2-(4-

lazotizati.on ardi ng t.o he gener al.. procedure by
e R AL .thyé}ié‘?ﬂze’%@%sﬁn 4b" 748-753), 4
10 chl or ot hi ophenol (2.89 g, 20 innol) and potassi um
tert-butoxide (2.46 g, 22 nmmol) at roomtenperature
The fojlowmginfeamedintsn fon b Imeand29-2% Were peereend abgaugy:
100 C and then cooled to roomtenperature (rt) and
filtered through celite. The solvent was evaporated
I —(Bﬁbm&@d{é’t—;h@‘hﬁxmnpl_@@ml _ f)—Mﬁenf(él.(lﬁﬂtéﬂnwdid‘Déy ﬁfr: BHNPrepared from -
chromat ography on silica gel (eluent: ethy
-ty epegietiel addybrogog-aedenzenss ¢ (81% of
1- brono-2-(4- 15
chl or o- phenyl sul fanyl )-5-(trifl uoronethyl)-benzene as
1-8ro0o12-(ZFhéinteoi-phemisulfang)-oetifatoramébyl)bbrzene an@ntermediate

fo%a_12c§. \A?{*e%aperdepl@r(raqu 3,%%1%1%%?—%%&6116‘[11101 and 2-bromo-1-iodo-4-

trifluoromethyl-benzene.

1-Bromo-2-(4-chlovo-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-phenylsulfanyl)-benzene  (intermediate for 1e).

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

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

Prepared from 4-methyl-benzenethiol and 2-bromo-1-iodo-4-methyl-benzene.
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1- Brono- 2- (4- et hoxy phenyl sul f anyl ) - benzene
(internmediate for 1b). Prepared from 20
wdad20mensmze/ - benzenet hi ol and 1- br onp- 2-i odo- bene@€NBK2004/000244
1- Brono- 2-( 2,
4-di met | zyl phenyl sul f anyl ) - &t (trifluoromethyl)-benzene
intermediate for lc). Prepared from

1 rqma12n@tqueé@ﬁéﬁ@tlwlfanylzrﬁdnezbﬂré@w (ipgomediate for 1g) .
i t [ QND chl
R P PR P PAERRn S a2 BERRR: Sobdaile B fhgpaone.
1d). Prepared from 4-chl oro- benzenet hi ol and

b 4-f do- b
1% - @J(W E’g?tr”?i6’%/))1%?‘?2%5%332%943572?6@%%@% (intermediate  for

119' nP?er | 8-S OLeddrd-1 1o§9 2BLERH6h-ERO Mnd 2-bromo-4-methyl-

oxy- benzenet hi ol
bellzmétblmol 4frepryed - Boimo dbbhmmz-émethﬁl ‘Breapzos (Ey rrﬁtalzytlization

B3Rt B S L R ShR st B TR E % oo

b;ZT&ib@n”@n&Fumnﬂa TeLhytrde RBeN®46 V83 2@%%@&?5156
PCT/ DK2004/ 000244 41 1-Brozzzo-2-(2, 4-di ngt hyl

phenylsulfanyl) 5-netl zyl - benzene (internedi ate for |

X h nzenet

1 —%% Qo nzfﬁf%&% d" ;?Iﬁn n%%gﬁ@‘fd"y enzr%z;{zézp gezfe;ée gﬂgen"gec? gte for 1i)
Prepared droza Aidilydyhssny trfethidladidl 2)-blonionBidil 4-bedzebenzene.

(intermediate for 5 I h). Prepared from

4-fluoro-1-iodo-2- nethyl benzene and 2- br ono- 4-net hyl -

e ( :

1- @%E)r g%@hé_lfr?r«%ioh{; n%g f n%fsﬁgb yb)ybedi%zgnzeotl rét?xil%erﬁhate for 1j).
Prapared diong4-tchlordré- 1pd®2e1d&thyd—heﬁpmetaad 2faomicHencarttaolsi on

of 3-toluidine to 3-thiocresol by Tarbell and

Fukushima J. Am Chern.. Soc. 1946, 68, 1456-1460). 10
i k&aa&z&r Qb= ﬁﬁ%r%oﬁ% A@yllfe%éhb) %m%&ﬁfemé{e begzenyg),

(internedi ate for repared fro
Pmpmd rﬁ@nyél-lgblvz@aeﬂlmr@ll 1a¢hcdbenzene and 2-bromo—benzeneth101.
2- br ono- 1-i odo- 4- net hyl - benzene.
1- Brono- 2- (4- chl or o- 2- net hyl phenyl sul f anyl ) - benzene

1-Birbherned- dicﬁloﬁl&lghéﬂy)sulfaiﬁflﬁﬂé}’[z@ﬁe f (i@Bmediate for 1I). Prepared
4-chl oro-1-i odo benzene and

frompg haishirsppepengihinl am{@ -bropdmigde-beuzean| or o- 2

f1 uor ophenyl sul f anyl ) - benzene (intermnediate for 1k).

Prepared from 4-chl oro-2-fluoro-1|-iodo-benzene and
1-Bromoifef2ochiaensinetioly-phdm/Bulfimy Rbéizene (1ntermed1ate for 1m).

4-d|8hlorophe yl su fanyl -benzene (internedi ate f

or
Prepgred prfgom ADEEG SHPethiol; apg 0|20° haRZlstodpi-metheyybenzene
(p?ep%é?in?ro{n H%ﬂn@@%‘fd}s #él?%o d1azoiilzat10 acc?r)dlngeto the general

ono- 2- (2-chl oro- 4- xyphenyl sul nzene
prpcmiueﬂf royd Tatueeyf end IStlle J. Org. Chem. 1987, 52, 748-753 followed by
alkylation with methyl iodide according to the general procedure by Uozumi et 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 Zb).

Prepared from 4-methoxy-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene
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Prepared from 2-brono-benzenet hi ol and

2-chl oro-1-io0do-4-rnet hoxy-benzene (prepared from
wa2@ai08ms3- chl or o- phenol by di azoti zati on accoPdi/nE2608/000244

the general 25 procedure by Tunney and Stille J. Og.

Chem 1987, 52, 748-753 fol fowed by alkylation with

met hyl iodide according to the general procedure by
(PrepRLas f@(m a-brogo-4-Gugro-pheslanigd Dy EBizotiguisn 1846)ding to the

ecteFl BRadns By RSl S0V R0 50 45759

chl or o- benzenethlol and 1- brono 2-i odo- benzene.

2-Brono-5 fluoro-1-(4- nethoxyphenylsulfanyl) benzene
I1- -6 Aterfédidere Hl@fzylgﬂdfanyl)ﬁr@wp niengm (intérmediate  for  Ze).
P LN - -

o ort. P AT Il Rt Sraneis g dgdageene

PCT/ DK2004/ 000244 42 (prepared from

IR ARl e CHae e Ry oy o 20
Preparké € ﬁ]orﬁ)r U-nf iRy -bERhethad, AMB- THBdmo-3-fluoro-2-iodo-benzene

1- B7onzo- 2- (4- chl of ophenyl su fanyl)-5 fl uoro-benzene
(Pespates dise d-brofisy-6- ih:l))l‘o phepylapane dyf dowetization according to the

hi
e bR RER CBLRY Rl S0 o Crem 1987705 3245759
fl uoro-2-(4- nethoxyphenylsulfanyl) benzene

internmedi ate for 2d Prepared from
_l}fé{qap (Bndiwseyhp nyéfﬁ{janyl) -benzene (intermediate for 2e). Prepared
X CRE f ;
oy A A Do (RO
diamnor-phenyldnoint be dia’lzﬁtlgmmﬁraaborﬂin(gcte divy gerleyal prosvedyrediydTunney

an%f%iliﬁe%\bﬁﬁt%gé”('gbg?ﬁﬁ?%?ﬁ Zhez;‘/rIS-sZIS??ahyl ) - benzene

(internmediate for 2e). Prepared from
2, 4-di net hyl - benzenet hi ol and
1-Brdmdideiwwmo-2-(hrodby beenphel/(mpl paree f r(onerBiediate  for  2f).

di b b t t to th

R e S Rl R
Chem 1987, 52, 748-753). 1-Brono-4 fluoro-2-(4-nethyl
phenyl sul f anyl ) - benzene (internediate for 2f).

14 IBW @”p@ﬂe(d’ qlﬂﬁmﬂwrtﬁlwiﬁlwﬂ%wéﬁﬁ%bﬁ"@wean (intermediate  for  2g).
P IR chltRBaf shhd LT BRIy fitodo st temres

(internmediate for 2g). Prepared from
4-chl or o- benzenet hji o

1- §1 W@ﬁo(4rm?féalov@ﬂhlévm35bfeﬁ ‘fquometlylghegpgnes - (nterpedige  for
i?l, ot Lu%H gfo?ﬁw etﬁyltﬂil%«lzﬂégﬁ&%ﬁw&{)ﬁﬁn! ¥ -benzotrifluoride.

ate repared from
4- nethyl benzenet hi ol and

1 o i s AR SO Parsns belDmRgiate for 20,

Prlebite€ HioR2 Al Bmb@¥/1-Bbnzenethiol and 2-bromo-4-fluoro-1-iodo-benzene.

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

from 4-fluoro-benzenethiol and 2-bromo-4-fluoro-1-iodo-benzene.
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Prepared from 2, 4-di net hyl - benzenet hi ol and

2-brono-4-fluoro-1|-iodo-benzene. 1-Brono-2-(4 fluoro
w@hb@apsasd f anyl ) -5 fl uoro-benzene (i nternedi atBCT/DK2004/000244

2j). Prepared 30 from 4-fl ugto-benzenethi ol and

2- brono-4-fluoro-1-iodo-benzene. WO 2004/ 087156

PCT/ DK2004/ 000244 43 1-Brono-2-(2-chloro-4 fluoro
1-Brenigt s - ehborer4- ﬂewroffzﬁe@y@@lﬂzr@ﬁé— torodrareaticat Gnfepnediate  for

lg)k) Preﬁgg@ ai:r@ﬂo 7S d@g&é it nr;‘fzee];r]llg crgo Eu?c? %gr%%ohh-?iuo?oq g—iodo-

bdnzB®no- 5f | uor o- 2- (4 met hyl phenyl sul fanyl ) - benzene
(internmediate for 21). Prepared from
4- et hyl - benzenet hi ol and
1 -%7 Ei?)zrg\g' jgudzi glﬁon(g’ofﬁ%t)?(z%;l) h/gerl] g&ﬂ[ﬁ?ﬂ?n@eﬂi‘a eg%ééhr%dlate for 21). Prepared
ﬁ@mn‘t -methyltibenzenétbiol 2nd 2-brémedafliedoflriodv-benzene.
3- met hoxy- benzenet hi ol and
2- brono-4-fluoro-1-iodo-benzene. 10

1-BrBi0 01 idor6o-2- GvemmexAp zgﬂmfanyl) -benzene (intermediate for 2m).
phenylsulfany -5f| uor o- benzene (internediate for

Prepyre @ogpéﬁwhwd?ﬁnzem@k@d@ bapmwl -figerer biedohbaizerznd

2- brono-4-fluoro-1-iodo- benzene.

1- Bronco- 2- (2- chl or o- 4- met hoxy
1{Bremy| 2s(@-didovytJ-niztiybphonbalfapnesfluntebémdiat Entdmhedidfe for
éh Prepared from 2-chl oro-1-iodg-4-nmet hoxy-benzene
20 Propaseds R - 3-FhigFu4-mthyldheazancthiol prd pabiomor #-lworo-1-iodo-
b&izBrono- 4-f 1 uor o- phenyl ai ni ne by di azotization ‘
according to the procedure reported for the conversion
1-BroBelef2uihdiraet-vetidxp-pheogisadohy])-byliber-belznan@ntermediate  for

20! PR3, Hpntr-siTRe0 L ipahisnetiony-Sezeris. ahd 2 bromo-4-fuoro-

b&ﬁ@ﬁéﬁﬂn@yl {;8ydrdd Sonpr 0 ﬂ?@lﬁéﬂnﬁu({rbfﬂh@ﬁﬁ%ﬂhﬁt ebyf o'alazotlzatlon
2p). Prepared from 4-chloro-2-fluoro-I-1odo-benze

acgafline mthnmrqceﬁumeport@bfpzeh@pmwtsmn of 3-toluidine to 3-thlocresol

o TGP RRE RORRHEY 7 el R o5 Taof Do e

from 2-fl uoro- I-|odo 4- et hyl - benzene and
2- brono-4-fl uoro- benzenet hiol.

1-Brangro4xigochilerrspHenylswimy dryilyars-teneapeo- Golspaedate  for
in ate fo r.
2@_. Cﬁ%{%@b e}r;rgréln e!ti ﬁﬁ o?ro-g-nfg{o?@-ﬁ-lggjo—%%le and 2-bromo-4-fluoro-
béwbetiniot. 4- f | uor o-1 -i odo- benzene. 30
1- Brono- 2- (2, 4-di chl or ophenyl sul fanyl)-5
fl uoro-benzene (internedi ate for 2s).

1-Bromo-2-(2-fluoro-4-methyl-phenylsulfanyl)-5-fluoro-benzene (intermediate for
2q). Prepared from 2-fluoro-1-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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Prepared from 2, 4-di chl or o- benzenet hi ol and

2- brono-4-fluoro-1-iodo-benzene. WO 2004/ 087156
weFOnADKASO4/ 000244 44 PCT/DK2004/000244

1- Bro7i no- 2- (2, 4-di f1 uor ophgpyl sul fanyl) -5

fluoro-benzene (internediate for 2t). Prepared from

- "BII’”B':‘% szz’%gfogg 1en*yz§aé" @é)ﬁ.@%ﬁ@m benzene (intermediate for 2t).
g L W - -
£ St T
2, 4-di met hyl - benzenethlol and

R P SR St Rabmeioror 20)

Pidpdred %@Dﬂﬂ&ﬂm&ﬂ@ﬂbeﬁ@ﬁ@tﬁﬁ@hﬁﬁ Nbr&ﬁ‘@j& fluoro-2-iodo-benzene.
2- bronp-4-fl uoro-1-i odo-benzene.

1- Brono- 2- (4- brom) 2 fl uorophenylsulfanyl) 5

o %Qggﬁgd}é %n@hg; gw Q}Sz%ne g{nté‘a)edlate "F&P Qv)edPrfelgé)rgzi from

enzen

be"ﬁzm@lnml- dndf 2—bmbé]m5ﬁﬂehdsﬂdabenzene.

4- (5- Fl uor o- 2- mer capt ophenyl ) - 4- hydr oxypi peri di ne-1-ca

rbboxylic acid tert-butyl ester (intermediate for
1-B3Im B30 -Bromb-Auso ek 1)-5-fluoro- i i

2- bvrlorm@4 ffnuorjgut hllgphgﬁuoﬁ{ " é (ﬁ léo,mfg%enrerr(r%]lt%mlleﬁlagﬁ%)r 2%).
Prepared fispey dbuomao2 {(fTueiFo- 125dqf+bt1)zea¢ and7BEromas-4<fluwnd-pemabd etiiol.

methyl lithium (1IMin cunene/ THF, 28.9 ni, 28.9

rmol). After 30 min at -78 C tent-butyl lithium (1.7
4-¥8-Fuspor § Emer38pd 4 pipBaRAded Rtid Nge; -

M5 731 EmerdQp B PhenfiR _yw@c!ypszy@ ] t'@%jﬁ C CAl\d tert-buryl

reaction mxturé was stirred
eséa| (i graiediste or @ab-2gbher i di ne- | - car boxyl ic acid

TR B B TSR Rt IR b B b o

temdt}rﬁroﬁlmnr (TH CQSSf.nIU) ra@ o-70%E s BB w1y \Mdlded n{e%@ylmhhlm d(IM in
ethyl acetate (25 nlL) were added, and__organi c phase

C%@e@ Fodrdenl: 3he nﬁﬂ@l‘édﬁ@ef&%@ hadS Sialeidied Tahitm. (L7 M

or gani ¢ phase was
atsﬁ&ﬂ(btk dolatjoe ol g- @mpnpemtim@ﬂlldarbodglnﬁ aﬁdrrb;)t-balqd Ritck €6.77 g,

g oD oSy o A
tofr[ &%Stﬁmd%m%tan{Merng 1) a(ilﬁeﬁlﬁjl a(:&bﬂé?@.‘i mL’L)rbvere added, and

|ncrea5|ng anount acetate I'n
orgype ah@s)e wagj digcdrded, the gqt(e:m%hasau(aﬁ eTractédwith ethyl acetate (50

LS S RBY S BB YibBLORE L o e s

wished 3@ith 3gfiraftd aqudduslaimehidna\@lotidel (YRmBAdRE dried over
4- ( 2- hydroxy phenyl ) - pi peridi ne-I-carboxylic acid

MAFIGELIBY fat‘ésﬂnérGV@gora dgto alffcgé theretude product. The crude product

o DA a5 S DS 905, I 23 B -

ZOWf)ethyTlalEetéﬁ% iZhdptdnje). Yield: 4.67 g (49%).

4-(2-Tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic ~ acid  tert-butyl
ester (intermediate for 3al-3a6)

To a 10 mL microwave vial was added 4-(2-hydroxy-phenyl)-piperidine-1-carboxylic
acid zert-butyl ester (0.30 g, 1.08 mmol), N-phenyl-bis(trifluoromethanesulfoneimide)
(393 mg, 1.1 mmol), and potassium carbonate (448 mg, 3.25 mmol). THF (2.2 mL)
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WO 2004/ 087156 PCT/ DK2004/ 000244 45 was added and the
vial was closed with a septum The m xture was heat ed

W@ nen87186 cr owave conditions at 120C for 10 mi PCT/DKE004/000244
reaction m xture was cooledygto rt and diluted with
di ethyl ether (10 nL). The m xture was filtered

[ h celite, . the solyen was evapor ated off and
W%{: gg(ger%u edeB CoURLT NG Sﬁ% P & §eRRme ﬁ%@rfﬁ’%‘&? a‘ﬁ??yﬁ‘??ﬁed under
midrbwede Sondtiont @t VBT foN) hitk BRSEAYRTRM e (A5 1008 1PF and
etq5;iacetate in heptane) to produce 349 ng of

diltedwithidiqthidredies  Humbs ilteanixtuss yeap fidtesed througle célide, the kolvent
i ] - | . ester...S f thi .
BB 3 o281 e SRSy Bty on i

gedi(blamet Finoinc(ea8nggmallnB{-100%6) df wagl sictsO ki Bebthtt) d5 Yroduce

ol uene, (1,1 . and added to alladiun(11) acetate
3 g, ofy _(élcfgztrlﬁﬁ%@me:chanesulfonyloxy—%henyl) -pipg}idill)e- 1-carboxylic acid

. 2= Di Gl i ] --oh _ ]
LT bR e b PP R ety g oo
stianethiol 45 nxnH @i Ainmpedt whutlisxdldel in @9 totnen® (B1 ni)odnd added to

I | 0 ' LAl . T 2.2
PRSI D 5, PtV Suh o -2 i osphanyt
[1m'wtmgmha@ﬁyrﬁga@mopBMAP,%%gm mERNHnk! seaﬁmﬁierzl&g&ide
for 30 mn. The reaction mxture was cooled to rt an
(30 meg. bt hmarol) plaesddn agdrmal evicreffave Ve THE (22 prlodwat added and

th%) g‘f i%l; %g ‘g\nsgdln%?tg aés: rsﬁgtn@moﬁﬁﬁa %?%tu%% OVES%;S' h%a%%cf ﬁvggrl microwave

coadiioat et 120°lefot aneyin. THealesktdh Aixture was cooled to 1t and the solvent
(2-tri-iso-propylsilanylsul fanyl -Johenyl )-piperidine-I-
W%@B&S%qu&fﬁéha crigdetnr wagpwiatied bysHashpht@saggraphy on silica
) i Lsil L
s gela Rihpréact] by ROSBY] T 1 S e RAT0Y Whetd of 4+
(2{trirmseprmpyisiibeylsulfangbihGiyDA)ipaviking t -epiordlid Acid Simbdtdr ester:
6waé &0?4'(2' . L . .
4h‘§? ( %'5- met hyl - phenyl ) - pi peri di ne-I-carboxylic acid
tert-butyl ester. This conpound was prepared from
2- br ono- 4- net hyl - phenol by the followi ng procedure: A
1-(h-Methé 2ot i-Ropraisilanyienifopy L phambipitdidie- trcabBylic acid tert-
inml), .4-(4 5,5- I, t hyl - . .
oo B G SB T T o M ATaRgRR oS g o 4-2-
hyldhﬁéy%—h&t}@iliﬂﬁeﬁ}ﬂ)'-%igéﬁﬂﬂlls-1e<$afr1%xy%5 (d0i86 G-t NEAQ ) . This
s(di

dichloro[ 1, 1'-bhi rgghenyl phosphi no) f errocen€] pal | adi u
CORPOMRY WagiPEenagRdoiemn Habremddtueathyl phend Ly, the fallawing procedure:

t ' { . .0 |
R R e e—
[I;Balc]:é'roxéﬁcfrm;)l&-jﬂbl-é ,6-6iﬂagdl?ﬁlf&iﬂp§lridﬁﬁ-hls%drbctb@gg C&gﬁf l?éiggﬁty@tester

, cooled to RT, an en. quenched a addi n
(1 igu golfeY H%I’Pbc Iﬁéﬂ‘?’@[layi‘]éis@ enYLLIBh‘PﬁPﬂnoﬁe@P?ﬁ}ylle]I@ﬂh@ﬂgﬂ (1D
didrSrotlekh MR S0a8ddq0 245 ge 030mBRaS gﬁ%ﬁ%@gfﬁ%&é@h@% (% 180

t he agueous phase was” extracté
mol)8vas 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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nm.) The conbi ned organi c phases were washed with
saturated aqueous sodium chloride (30 nL), and dried
w@@h/0smeghesi um sul fate, and evaporated. The cPCOBK2004/000244
product was purified by chrggatography on silica ge
(eluent An increasing anount WO 2004/ 087156
CT/ DK2004/ 000244 46 (O- 100? of ethyl acetate in_
(%Qﬁ/a)n ethyd aqepte in heptape).5isdd: 03 &éSS?V “t ef tedntermediate 4-(2-

h)ﬁdr& A )5( )}1_16’[11}'{[11—51%1}1611?11) 3ﬁ6e %1hP19r0 2]% p&nﬂmgr aflr_gxa/hc agid r{grthuEyl ester.

Tbi(s xydtéreal acis GﬂlSIseh'bd hmbtjahnoé $3%emlL), Zﬂ% Pdra(cet g)ibvawaﬁded and the

dj ssol ved 0% Pd/ C
SRS Ch 8 B AAED A brSA e EHAR) VGRS i

ThSuRahle Wik Rtd2ed thr 1t@a9ﬂelﬁ§§éi§erﬁ\b@c{sr§vgwrateé o}:ﬂ% produce
m xture was filtered through celite and the sol vent

A arby dipaporacdal-phényl)epiperatioe &-carboxylic acid rers-butyl ester. Yield:

roxy- 5- net hyl - phenyl ) - pi peri di ne-1-carboxylic
Oéé%§9p%2t-butyl ester. Yield: 0.91 g (91%.
4- (S- Met hoxy-2-tri-isopropylsilanylsu fanyl phenyl)
1E)perl i di ne-1-car box%ul c acid 10 tert-butyl ester _
W edhorrdi-Hi-botgerduirgularphehgpbpspeddine Lcosbowiiar  acid
r
teﬁ@ly olxé)%rgg 11&%1%%/2&‘[% ern3yc 53c6? \B/g? pared] ina ?1 (%1)?§/ ay f from -(2-
hycboxy-Bungthonsplmnyl){hpmdum;tnpaﬂm}dymﬁs agid e parteatyflr CH'S"[GI. This
-bro 4- et hoxy- ph (prepared by ronination L
091%%11 RSt PISRYF S ﬁ@% e@e Adlinﬁ@l% TPRERO &@E@S@ ¥ fygmination

frt&%”; SR -HenoSYRbRitg IPRE prodathls 942k B COURLEY: 1997,
1261¢ 14%) 5w8s t ecoummbtuoy -4, B5 23tcinostatdil L gionayrplas 267136

5 d| dr 0=2H-p e- | lic acid.test
b AR b aEE AR ernd s R s recucea
wl’thP@/@ﬁ Mndasy@®gale stk Bedieb@bed for 4-(2-hydroxy-5 ~methy1 l‘phenyl) :
4-(2 hydroxy-5 nethyl- henyl ) - pi peridi ne- 1-car boxy

P@ém@n%éﬁﬁﬂﬁawypa@ﬁﬂéﬁbuﬂdéﬁﬂFluoro 6-tri-iso
propyl si |l anyl sul fanyl phenyl) pi peridi ne-1-carboxylic
acid tert- 20 butyl ester (internediate for 3d1-3d27).

4,@&2&’&&&54&9@:@6 ﬁl’oﬁﬂ&l&ﬁ@fsﬁb‘w bﬁé@W)Qﬁp%@dlﬁe I:]l (c];z@lé&@hlc @RidBtert-
Wth n

byiyh eﬁrqmtfrremlatﬁ & fordaAnd2 g goftion 8. iigtor§ migihoy derzene
f
(1 glcl{%,e? i Carrg‘ 'li[%‘ ledeOIﬂL fyad 124 a Wlth n-but 1 h(ﬂilng(l .0M in

I'C aCI tent - est
heang A98I nLi ITHEUABD atl)7AE fadiied h}bursa K atodution, bhdkoxo-

the tenperatu ai ne el -65C, A
PipEEEE e e PHOVd S & et WD e R4S mi) was
acﬁieli fak § Glatl 46 ikt Gy tem%%fa'ﬂ{r@%eag rRFMERME beRWIDEYUMing the reaction
loride (50 nmL) followed by ethyl acetate (I0 nl) was

m@duh@d waF halloverdg 4o wamayte r rivargd w@méd ovwmighs abatnmtesld aqueous
ueous

AR AIPTRR T T uREL S BY Pl acflabea i 3 wps addpd. The

orlghfic Gyl §vaR vRHEL with saturated aqueous ammonium chloride (50 mL), dried
over magnesium sulfate, and evaporated in vacuo to afford the crude product.
Purification by chromatography over silica gel (eluent: ethyl acetate/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 mL) at reflux overnight.

The volatiles were removed in vacuo, and the residue was partitioned between
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Purification by chromatography over silica gel

(eluent: ethyl acetate/ heptane 1:1) 30 provided 7.80 ¢
W@ 38 Tfe6 PCT/DK2004/000244

4- (2-f1 uor o- 6- met hoxy- phenyl,) - 4- hydr oxy- pi peri di ne-1 -

carboxyllc acid tent-butyl ester. A solution of this

ound ?cetlc acid (70 rrL% was treated with
W@@ﬁ@h@ﬁ@ﬂ Hled) @ﬁ)ﬁdﬁ%@ﬁ@ oF paswatedpapeTisroyivgy bicarbonate
f b d
(1r09 nll@xa gﬁ&hﬂ%m rgﬁhé‘ 1'd/e Ist? ﬂ%ﬁgt OﬂI—Ee ] mgé"rl]“hg\ggamc layer

vacu resid ar
wmﬂmbm&wmsma@ﬁsimmﬂeoﬁmﬂm veldtilee tweyd eemmahll br val®o. The

OO mL) and.a mxture of. saturate ueo i um
L ST P I R U ficicetic acid
(1()]1{3% artdcodbitedte i feBusl })dlofﬂt}ﬁn@écg@m@ln[[l?yi@?proﬂﬁﬁi%ately 15 mL

dried over magnesium sulfate and the volatiles were

ofrtbraclzentiwasvargued Phacue end theacsids wesf ¢apkedoroareagbaghtfor 3 h

of S 0 O B0 PYLEOBE A8 058 SRR 00

tetrbiydré\ppfioine B tied ]siydlr5b1'ﬂ>i;hc a@iﬁ shlﬂ EA SAlrkest th‘i‘@@orﬁ?cﬂﬁmq@i 10 g,
in vacuo and the resi due was cool ed on an icebath

142 pmely ity | dediphlpea-ethane; @ 09 nlogmddyiethy] ppingf(2.3 mL) is stirred at
rt%od 30 I %%EEIQB%@ VS %h i‘t’flra%\&lg%va:é Aded. Afct]erssglnilr.lg &Vemlght,

t et rahydr o- pyri di br'om ¢ aci
thslpreafipita:té wdsi ﬁltemdmfﬂ na:hd( @hslﬁ)ltlgte isldaghednplth saturated aqueous

ffpriat 1 °“8@Es*@i%'i%oaﬁé?d%eﬁ%vg%?q%g%és‘a@%%ar%"%%%v%ﬁ«ﬁ were
refovdd i FER) o YRR RASGH 0300181 4 6 IGOELDIABEYD- 1.2.3.6-

the precipitate was f ered of and the filtrate
tefralsyvsot pyiidine datcanbenydid aaiguedistyl astan Hﬂusmatchalomscthss@'&@d ina

I T T S O N
Pde((@:1f é)Ue(ﬁﬂQIyﬁrd'@éﬂ rg@%?@‘ l&ﬁ}?ﬁ‘éihé a Pdur &halecP apparatus. The catalyst was

tetrahydro-p di ne-I-carboxylic acid tert-butyl
regoved beHtrgtlmta@dutbfr volatilegivepso Fepeay e rin yat®. i bet 1gsiduo(1.0 g)

e 50 A0 L AR b 035
arhiae) (OUBI ng4 a Maol) shaker fapjanah beford Nel,22138 ¥ gt4-uasfluoro-

renmove y filtration, and the volatjles were renoved
bw‘fﬁn%éﬁléony‘hﬂéwrlé% (ki = 3. 700D Wwasadded pad bigring was continued

ol L e R0nabl i S Wi o

(2DCII1L)3 Girrﬂ:dibEfrmgﬂesiulﬂ sPlfate 3ail evaporbtadotoadifardrtioe 2@de product.

Aoa TSP P RO i 8 (s rothilh adtale Beptapg, 1:4)

pIB(ffc‘i%& pi bat % ‘Q@@A)f IOIVEIG rtWé @fef)sc? rd 41[5-%1&:0% bl@AbfMBobutane-1 -
washed with water ri over magnesi um

s@f@mh’m-plmwl]auag&m étcaxb@mlﬁcf @cmd temtdutyl eder.ph adixtre of this

U0, P BT SRR S 5 85 ol n

tolfend0o (@Y el ) wxzassacﬁiéa) too£ solution of Pdydba; (0.10 g, 0.11 mmol) and
4-12-f] uoro-6-(nonaf | uor obut ane- | ) ]
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 was stirred for 5 h at 100°C. After cooling to
rt, 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 yield 0.8 g (78%) of 4-(2-fluoro-
6-tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic acid fert-butyl ester.
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25 sul fonyl oxy) - phenyl ] - pi peri di ne-1-carboxylic acid

tent-butyl ester. A mxture of this conpound (1.27 g,
wQ2@4m08mb§ and sodi umtert-butoxide (0.27 g, 2POI/DRROO}/000244

indry toluene (25 nL) was,added to a solution of

Pd2dba3 (0.10 g, 0.11 mmol) and DPEphos (0.12 g, 0.22

mnol) in dry toluene (25 ni).

Tri-iso-propyl-silanethiol (0.42 g, 2.2 nmml) was

IRt e T
bwwltd:vfan/ﬁmmn@wten&:ﬁebﬁelw over magnesi um sul fate, and

L i T oA T i o
THF f(YS nﬁgei'a%taﬁﬁ&f—‘@t 28R blutlod dﬂn%tﬁyl%tﬁlugl 6_7§?@ iPhexane, 101

fluoro-

mg,, §2r1” -1li genqdy apydrs i THR V(18U ImBhyt aphetaydo) that ple itethperature was
m%](&ybﬁﬁzﬁ%z%eg 4\? l(A)g 2§e'ﬁle %ﬁgtﬁ{re Was s%rred\f\D 3%)0an111/ 298%%5% before 4-oxo0-

piferidinél warwx@tit htidi Sioyl peRy (30.4 gDY’V@Wnﬁlﬁﬁl)ﬂwanfbﬁlﬂydl bt a rate so
pi peridine-|-carboxylic¢c acid tert- but¥ ester
th@ § i (STRRETEEE PSP maintagefopelor mptktGr el resulting mixture was

S L 4 RO PPIEED 3 By T o

acstaitm(l(m)mnhb wes ladtigd. Thet driganiv (et whk iwnshek svith, safi?dted rigueous
212.1 I nppol). i ry. THE. (100 ni) at. at rte so, t hat

affﬂwemtuéf}rﬁgﬁa%iar@()@raﬁ i TRt ErR Wi, hevaporated in

vdbuSt W eaff@@ §3r ge Q>§5’f6 )38f rﬂ-@S-@lﬁorJﬁn@tﬂ&%ﬁﬂﬁnﬂD QXBrdroxy-

pi peridi ne-1-carboxylic’acid ethyl ester
plmmﬁdlne-mmﬂ;oxmg acid gyl asten thhewgi)sufﬁhamtl}t e for the next step.

h R S DT W RUBE S 029 S FAC DR 4B

atGO i NUBE. DiveVdlatlBE weMbtetioved BPvdbu) aad ehetclue v@@%‘uﬁﬁ@d by
(100 mL) was added. The ogtg;’lm c layer was washed wth

chsamatograpy g dléngssel detenti efyactte/ Brotque0n3hio) afferdiddet g (ca.
96;)1‘5? oi; g?%glﬁgfoé%glg{b?f)ﬁigp?ﬂ ?)11%¥1%H1%[ ﬂgﬁgoiﬁic a\é?(f:ytﬂyf &ter. This

métefiat Whaimflox &t owdrhighty npeheistie-of-33y6hpdygen bromide in acetlc acid
ster, which wa

(73] Bk AR s e BB IcRAch TS FBLIr NS chledmiagre was
cae\@&i gh SRok¥sah i Ahdt 14, 9@{ g;@ysbﬁaql&}&ggﬁ%dﬁ@ Q-yT eﬁcﬁ% the

m.) and stirréd at rt
hyrdeptreruc i avid/ amlio Anslutrlie of ethlsdwemmmlqod% Pi ed 836/5 mmol) in

aif R uRe R o) e 45T P e Prng L2 o o for
1 f-YForkI B, O-(28 98L, By nﬁk@ﬁWa& 'a@di&leiﬂddétﬁﬁné “Faafc%ﬁﬁﬁ{déd%r 30

acid e ester. This naterial was refl uxed
mygy drhgi qgmge inixterer st Washed fwidogrrgtdd agesoub mromieisuiorchloride (50

) R BT SR e SR Bl RS RiT suiete and e
valake e retidved oPaddNo. TRerctBud c@sfa‘ﬂl&l@i t®ield 14.2 g (55%) of 4-
4-f 1 uor o- 2- pi peri di n-4-yl -phenol as the
(5-fluoro-2-hydroxy-phenyl)-piperidine-1-carboxylic acid fert-butyl ester. This
compound was transformed into 4-(5-fluoro-2-tri-iso-propylsilanylsulfanyl-pheny?)-
piperidine-1-carboxylic acid tert-butyl ester in a similar way as described for 4-(2-
fluoro-6-tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic acid terz-butyl

ester.
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hydrobrom c acid salt. A slurry of this conpound (23.9

g, 86.5 mmol) in dichloronethane (200 nL) was treated
wowadon/ostiset hyl am ne (13.2 i, 95.2 mol) for PAT/DK2004/000244

bef ore Boc20 (18.9 g, 86.5 ipnol) was added and

stirring was continued for ég 25 mn. The crude

m xture was washed with saturated aqueous anmoni um

4-¢hiFbarael-Esio-mrenysisay sl oy -phayhtniperidive-drogelmlit agit tert-
[ v [ sulfate and the volatiles.
b%@?gﬂ%éﬁgvggﬁ%ﬁﬂ@ggﬁﬁbﬁgke residue crystallized to
Uyiing| thel 4r@cegufed Sfdycried 4 for 4—(2-hydroxy-5-methyl—phenyl)-Fiperidine-1—
5-fl uoro-2-h drgxy- phenyl ) - %)i eridjne-1-carboxylic
cappiyliceadid Bert PPt Seisk.. 2-prnao-Sdieprnbrnohaeast gomysitest e 4-(4-
Ak L-hydroxy-phenyl)-piperidine-1- ~ - " . :
e 2y oxy pgenypiperidine- Lcarborylic v 1 403 £ JRUibuA o ngits- 5o This
cquypemiddivae - frarséoryes yinie 4-futrest-trhisiipydpydstaaylsulfarg]-phenyl)-
sim.lar way as described for 4-(2- . :
pipriE et S Re GRS Grgbunt iy dticen sgRdifinengiesibed obr d-C-
flhdi8=-d-aLALRREW 1 endEhBalyephe peri@8t8LoarBRylic acid tert-butyl
D Ry B Bho B Mperi Al Gloartfiylic acid. rert-buty
esler( 4- Fl uoro-2-tri-i so propyl silanyl sul fanyl phenyl)
pi peridine-l1 -carboxylic acid tert- butyl ester

internmedi ate for 3f1-3f 13). Using the procedure
1-dby ey -grcapto-phenyl)-piperidine-1-carboxylic  acid  tert-butyl  ester
A- (2~ roxy-5- met hyl - phenyl ) - pi peri di ne-1- carboxylic
ﬁé%%%a?é?fgﬁﬁyyl ester, 2-brono-5-fluoro-phenol was
Thisnnerhedlatenyay grefated Brom 2-bromo-benzenethiol and 4-oxo-piperidine-1-
fl uor o- 2- hydr oxy- phenyl ) - pi_peri di ne-1 -carboxylic acid
carylig uagHt fé@t‘?él¥ﬂ OSERT SIc B B Wk sas dasesibed el 4-(atBuoro-2-
ool 2R drdlyS SidaA 8ok ) -
e DA L ARKL Y fo iy B B Lo PR
condi tions described for 4-(2-
fluoro-6-tri-iso-propylsilanyl sul fanyl-phenyl)-piperid
i ne-|1-carboxylic acid tent-butyl ester. 10
Prepy i on yf flrrtiver TREcgmieARpRENY| ) pi peridine-1-carboxylic
acid tert-butyl ester (internmediate for 4a) This
i ntermedi ate was prepared from 2- brono- benzenet hi o

nd,4- 0xo- pi peri di ne-l - carboxyl i L.d tert-butyl
e e TR A G R e LT O
pib&ridme gt DR fof 1Ry dr oxy- pi peri di ne-1 - car boxylic
acid tert-butyl ester, Preparation of further
Aj selwiomeefi atatyl dghium (2.5 M in hexane, 6.5 mL, 16.2 mmol) was slowly

ot UL ARl 24 S AR EP B 5
(tfifwordmethyl)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 overnight. Saturated aqueous ammonium
chloride (80 mL) was added and the solution was extracted with ethyl acetate (80
mL). 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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A solution of n-butyl lithium (2.5 Min hexane, 6.5
m., 16.2 mmol) was slowy added to a stirred sol ution
W@ 200240%16610- 2- ( 4- chl or ophenyl sul f anyl ) - 5- PCT/DK2004/000244
(trifluoromethyl)benzene (5596 g, 16.2 nnnol) in dry
THE (40 nL) under argon at -/8 25 C. The solution was
Et ged for 10 mn hefare
&L RE dntepn: atPS &dr Bokp and 2a-28 ware prepsuadyanadegogsly from
ne portion. The
thggoﬁté ?I%ﬁd%\qggg ol )1%9 t%ed\?\‘ig%%ﬂte%lgtre and then stirred
over ni ght . Saturated aqueous ammoni um chloride (80

PR AT R Ul s hormrehearlghie e v Watenal
(ielRecb@teyb22Hd aqueous sodi um chloride (50 ni), 30

dried over magnesium sul fate and the sol vent was
evaporated of f. The crude product was purified by

A 5 S B e
Dipér nﬁnw?ﬂ-&quz;fz‘@a{éh’zayéﬁrdc 4. 53 g (57% . WO 2004/087156

PCT/ DK2004/ 000244 50 The followi ng i nternedi ates for
| b-imand 2a-2x were prepared anal ogously from the

LAV
o g L TR A TP P ogriging +
o@Mﬂmy&ﬂupeﬁeﬂddlne 4-0l 5 (|nterned|ate for 1b) .
1-tert-Butoxycarbonyl -4-[2-(2, 4-dinethyl
phenyl sul fanyl)-5-(trifluoronmethyl phenyl J-
1RdrRBY 1 L ) _pineridine-
B e T e S D e by piperiaipe
4-pl (iveonplieisyol pfperi di ne- 4- oI (intermediate for 1d).
1-tert-Butoxycarbonyl - 4-[ 2- (4- met hoxyphenyl sul fanyl ) -4
f Zuor ophenyl Jpi peridine- 4-ol (internmediate for le).
1-1t- Bukﬁywﬁbﬂﬂﬂyﬁ%bﬁﬁﬂﬂ [fh'e{zﬂs Zﬂcmwlﬁbﬂethyl phenyl]- pzperzdzne 4-
phenyl sul fanyl )-5-nmet hyl phenyZJ pi peri di ne- 4-
01((1?%@7’@16?%@@?@4 or 1f). 1-tert-Butoxycarbonyl - 4- [ 2 (2,
4-di met hyl phenyl sul fanyl) -5-net hyl phenyl J- 20
pi peridine-4-ol (internediate for 1g). |
-{%BHZOWWQ@%ZI 4-dinfeB/(-phénylsufrbmyiR5 Jﬁ%fﬁ)ylphenyl] -
phenyl sul f anyl ) thyI phenyIJ- pi peri di ne- 4-
Pl(??”ﬂ?’@? ealiClps mreéw
l-tert- Butoxycarbonyyl 4 [ 2- (4- met hoxyphenyl sul f anyl) -
5- nmet hyl phenyZ] pi peri di ne- ‘
1-tert-Butoxycarbonyl-4-[2-(4-fluoro-2-methyl- phenylsulfanyl) S-methyl-phenyl]-

piperidine-4-ol (intermediate for 1h).

I-tert-Butoxycarbonyl-4- [ 2-(4-methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine-
4-ol (intermediate for 1i).

1-tert-Butoxycarbonyl-4-[2-(4-chloro-2-methyl-phenyisulfanyl)-phenyl] -piperidine-4-
ol (intermediate for Ij)

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



10

15

20

25

30

4-ol (intermediate for li).
1-tert-But oxycarbonyl -4-[ 2-(4-chl oro-2- net hyl
w@b@apsass f anyl ) phenyl] piperidine-4- ol (i ntRPCTYDEREMHO00244
for Ij) 30 1-tert-Butoxycarbpnyl-4-[2-(4-chloro-2
fluoro phenyl sul fanyl) phenyZJ pi peridi ne-4- ol
1s:,@:q:t er medi at e for 11c) WO 2004/087156
Priczowab@ubd44-(2sh dithloer-phavisolfgudt-plaryl]- MPfizdz(z@4-ol

enyl sul fanyl ) phenyZJ pi peri di ne-4-ol
(i zeﬁ %?Jrlrzgégape for 11)

1 tert-But oxycar bonyl - 4-[ 2- (2- chl or 0- 4- net hoxyphenyl su

| fanyl ridine- 5 4-ui (internmediate fo
1t%fﬁ)@¥@) 3(&’15 %61]4@&70 @af’r’ﬂé@ﬁ;ﬁf-mﬂlpax pﬁ@@ﬁ%‘w@d)—phewi] piperidine-
1 phemel-sulih Ryl dmphenyl) piperidine-4-ol (intermediate
for 2a). 10

1-tert-Butoxycar bonyl 4-[ 2- (4- met hoxyphenyl sul fanyl )-5

e BB B LA Pt s R e | 5

(ihleHREdi@ephyenyZ) piperidine-4- ol (internediate for
2c). 15
1-tert-Butoxycarbonyl - 4-[ 2- (4- et hoxyphenyl sulfanyl) 3

1 fiértj 2 {%x%b ?Eynzg-glrﬁe I dl ?{0)[y2p471(e§y151§{lf nlyﬁ—eﬂﬁucrro p%zenyll] ppoI ‘idine-

4-phgnylmediliziryt 2b)5- br ono phenyZ] - 20 pi peridi ne-4-ol
(internedi ate for 2e)
1-tert-Butoxycarbonyl -4-[2- (4-methyl phenylsulfanyl)-4

1 ftéryﬂflfbx,%lﬁp uf%/) B/IJ a(%r éh%rlg)ephéf)élgl&’iﬁzyﬂ L%gl 191%%)1_7 9[pe?1f dine-4-

1-tert-B
olp{bmferyrtedwtéﬁmélc) 5-met hyl phenyZJ pi per| d| ne-4- ol
(internmedi ate for 2g)
1-tent - But oxycar bonyl - 4-[ 2- (4- net hyl

1 -géiﬁ@)ﬂ& afl%}'}ﬂl-h AT N AT gﬁ%}l@bﬂﬁi@?giﬁ%%ro—phenyl]—pzperidine—

peridine-4-ol (internediate fo
4_leleli€fm@€l¢l@f970&4)bonyl 4-2-(2, 4-di met hyl
phenyl sul fanyl )-5 fl uorophenyZ] -

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

I-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-trifluoromethyl-phenyl]-
piperidine-4-ol (intermediate for 2I)

I-tert-Butoxycarbonyl-4-[2-(2,4-dimethyl-phenylsulfanyl)-5-fluoro-phenyl]-
piperidine-4-ol (intermediate for 2i)
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pi peridine-4-ol (internmediate for 2i) WO 2004/087156
PCT/ DK2004/ 000244 52 1-tert-Butoxycarbonyl-4-[2-(4
wo bawangpbenyl sul fanyl ) -5 fl uoro phenyl Jpi peri dP@EDK2008/000244
(internmediate for 2j)
1-tert-Butoxycarbonyl -4-[ 2- EQZ chl oro-4 fluorophenyl su
fanyl )-S fl uorophenyl J- 5 piperidine-4-ol

1 s BB o BYeipro-phbmsuanyl)-S fhioro-phenyl]-piperidine-+-

old kB cdRHE MRYGRT bonyl -4-[2-(4-netliyl phenyl su fanyl)-5
fl uorophenyl ] “pi peridine-4- ol (internediate for 2I)

10
- 1 ent - But ox rhonyyl - 4-[ 2- ( 3- net hoxyphenyl sul f anyl ) -
1 %?‘f“%lﬁ%”%Wéﬁﬁl%’?rgr/gﬁr%ﬁ%&%ﬂ%‘?- fﬁﬁ‘p@?ﬁnﬁ%}éﬂ@erphﬂwi_}-
pibeti@inb-/BBItoxssERANY- 24) [ 2- (2- chl or o- 4- net hyl
phenyl sul fanyl)-5 fluoro phenyl J- piperidine-4-ol
(internmediate for 2n) 15
- - -A-I 2-(2- - 4- xy,phen
ks R RN A PP PP o
ol((imtenanede firelf or 20)
1-tert-Butoxycarbonyl-4-[2-(4-chloro-2 fluoro
phenyl sul fanyl)-5 fluoro phenyl]- 20 piperidine-4-ol

' i - - | -4-12-(2 ...
BB ek s YD SRR S eridine.
4-pl Geteimedigte4oradm) i nt er nedi ate for 2q) 25

1-tert-Butoxycarbonyl-4-[2-(2-chloro
phenyl sul f anyl ) - Sf | uor ophenyl j pi peri di ne-4- ol
1N BRIRRG BB Q- (2L 4- _pheny _5. - g
1-tert %J%%t ox@c gﬂ) o(% CI)h{OAf 2 [42721?5%/1413]1&”)02%%%”(})} Qh%ﬁ??’%f’uﬁ’ l%eg%ly]l
PlyelﬁiﬁeﬂmldliﬂMWyd@tefé'rée}i di ne-4-ol (internediate for
2s). 30 1-tert-Butoxycarbonyl-4-[12-(2,4-difluoro
phenyl sul fanyl )-S fl uorophenyl ] pi peri di ne- 4-ol
1N BRIRPI Bo1§1- Y Q0- (21N or¥Q- 8RB ASHLOBulfany])-5-fluoro-phenyi]-
PCT/ _DK%M 000244 2 PPk Bulfany)-5-ftucro-phenyl]
pineridine-dmifizigyuadistalgr 2a)- [ 2- (2, 4- di et hyl
phenyl sul fanyl )-3 fluoro phenyl J- piperidine-4-ol
(intermediate for 2u).
I-tert-Butoxycarbonyl-4-[2-(4-chloro-2-fluoro-phenylsulfanyl)-5-fluoro-phenyl] -

piperidine-4-ol (intermediate 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)-5-fluoro-phenyl]-
Diperidine-4-ol (intermediate for 2s).

I-tert-Butoxycarbonyl-4-[2-(2,4-difluoro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine-
4-ol (intermediate for 2t).
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1-tert-Butoxycarbonyl -4-[2-(phenyl sul fanyl)-5

fl uorophenyl Jpi peridine-4-o0l 5 (internediate for 2v).
wa2a40e0871But oxycar bonyl - 4-[ 2- (4- br ono- 2 PCT/DK2004/000244

fl uor ophenyl sul fanyl)-S fl u? [0 phenyl J-

pi peridine-4-ol (intermediate for 2x). 10 Further

i nternmedi ates for 2al-2a6 were prepared from

e jferhﬁgfchgu l;or(yé-tlr@r(geﬁgdzgwgl.yl phenylsulfanyl)-3-fluoro-phenyl]-
e-l-carboxylic acid tent-butyl
pégﬁg{ng 4{351 a%o’)%eg a??]g) gﬂ; substituted aryli odi des as
det ai | ed bel ow by the pall adi um cat al ysed coupli ng

edur e
E %af?aycz" ga 2ﬁ)r& Cg’lﬁwéw{frlgxwa‘m §-rhepllrpiperidredetny
( zz)nf'e; 19@&?52%%}' 2%
tert-But oxycar bonyl - 4-[2-(3-chl or ophenyl sul f anyl ) - 5f
Iuoro phenyIJplperldlne 4- ol (internediate for 2al).

LB oD o dgpmos it by -5 uoro-phenyl-
plpb;ﬁgﬁlbm_&quﬂte@@wmgﬁlzg) acid tent-butyl ester and
1-chl or o- 3-i odo- benzene. 20
l-tert- Butoxycarbony! 4-[2-(3 fluoro phenyl sul fanyl)-5
F!%Jél‘ge;i’ 'l ! eg&ai%{ ee%j fi -z ng-hﬁ% Qrd jpre%laregil AL&" ﬂﬁ9&1%§(§-4f-&[mercapto-5-
ﬂdorbﬂﬂfeﬁ}(l%pﬂpe@ﬂtﬂ&iﬂ-ﬁﬁb@@flﬁ fdcibr @rpnenly | gster, and appropriately

i peridi ne- ar box I|c acid tent-butyl ester and
u%g @rjélngffé ,{%@ d below by the p%lladlum-catalysed coupling

pﬂacécﬁﬁ% R REY afog %lrorﬂobzﬁ((%kfrﬁl@%ﬂgl i ?Q-h‘)qgﬁ P%Iiomethyl)-

pheny anyl ) - | uoro pheny

bdnizemer nedi ate for 2a3). Prepared from
4- hydr oxy- 4- ( 2- mer capt o- 5-
fluoro-phenyl)-piperidine-I-carboxylic acid tent-butyl

z@eﬁ %@:@hl 3Dﬁ)Jl-WO[ZO(?'—clﬂl&@%]ﬁnylﬁﬁ}”ﬁ?l}¥5 ﬁﬁ&é%@nﬂ%%ﬂzﬁ% 4-

from3-tluoro-4-nitro-p reducti on

OMﬁiatﬁrin@ﬁ@e for @@1)0 Ppﬂpewdl frcag 4 bﬁbﬁﬂéd (Bynaﬂo@}rﬂ@ rfluomet-phenyl)-
oS8 0o b i nuoT e Tl e S B e o

Tunney and Stille J. 30 Org. Omi. 1937, 52, 748-753

follomed‘g% algylatlon with nmethyl iodide accordlng to
14 Byppeapopi-dcldidréasg-rbepiwifaay) -dtTuogo-phewlepeearidine-4-

olé(ji%‘%rm 2Bute :El§§ & 5(13)9 % %)aremrilg ?Lé{_l}?cﬁ _Z%\Z—tgﬁg%%r%%n%? %LR)Q(Q—%ﬁéhyl)-

tert-But oxycar bonyl
pipbedivib-9 uddilsoxylliy anfthrltl-d)[ltyl pitematidJi~flporp e3-iodbbendene!
(internmediate for 2a4). Prepared from
4- hydr oxy- 4- (2- mer capt o- 5-

154 BE R DO BY-40f 29(@ %ﬁrﬂ-@liyzet@@%ﬁﬁ%{ylsg@%}? gd5 }'Z? e%%fnﬂ -

ester and 1-i"odo-4 hoxy- 2-
Pipecdind-eh Hoteymadiadet foy | Zqﬁh eRseparreil nﬁomy4+hyduzm§f+4z(éltmmaﬁto -5-

ﬂ%?r%?grhgln @tqggerlld%% ﬁ?a{]rﬁé)?}lz}lc écgcci et(%gfréa%‘r}kl)ly es-Eel:Jrn and £ Huoro 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 et al. J. Org. Chem. 1993, 58, 1945-1945).
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1-tert-But oxycarbonyl -4-[2-(2-nzet hyl phenvl sz.tlfanyl)
wo Boftlogms® phenyl | pi peridi ne-4- ol (intermedi aP@r/DER004/000244
2a5). Prepared from
4- hydr oxy- 4- ( 2- mer capt o- 5- f Plior o- phenyl )- 10
eridine-1-carboxylic acid tent-butyl ester and
15ef

Ea@xzcwréww Bedzeetboxy2-tethyl B@@W(fawkibﬁﬂuono p@er()fei
pz%fzﬁt?ﬁz% fg?[e r#éjz yc% 22)45 | %%rggrgg(z%&%r ﬁ,}rﬁ) ok —mercapto -5-

ﬂzﬂerbypﬂlemydy-pwﬂrm]r—cﬁbtb)@lﬁ zfcidlwﬁblﬁ?BéByér) and 1-iodo-4-methoxy-2-
i di ne-1-carhoxylic acid tent- butﬁ ester and
en

mg’éhgifhg}zgnf (p@aaregeﬁgcztgnﬁé-mei@xy—Z—methyl-p ylamine by diazotization
ackoldifd 1ok Guaarhanilirenl Fukidy T4 SAHY IADROVIDOGRY), 38 745-

fanyl’) phenyl) pi‘perid i nternedi‘ate 43)
758s prepared from 4-hydroxy-4-(2-nercapt o- phenyl) -
pi peri di ne-1-carboxylic acid tent-butyl ester, and
4-1i o0do- benzoic acid nethyl ester by the

1@@& Ba@uym 5@&;@4}1@9@ rﬁ&ygﬂtﬁz@gvzpmﬁ@g1Hﬂu&%we}7ﬁﬁgzﬂe%me-4-
- br ono- 2- (4- chl or o-

olpmtﬁw@mtﬁ devy Py )5 Praparefl| fywn dnistdagt -4 &meseapto-Cdinsnerphienyl)-

o e LU RO g 5 o} g
internmediates for 1 a-1 n11 a 1 n1 25 WD 2004/ 087156

PCT/ DK2004/ 000244 55 Exa
Ijert-Buiony b inegnid/éare ah‘;/w&uéz‘atlxlhé st erbevhypiperidine-4-

olp(h;?tQWz(JduPAe i b%).” @réplzhfeﬁaf'idrﬁ 4a1%9cﬁioxf @-l(ﬁ n§e1capto—5 ~-fluoro-phenyl)-

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

1-tert-Butoxycarbonyl-4-[2-(4-methoxycarbonyl-phenylsulfanyl)-phenyl]-piperidine-

4-ol (intermediate for 4a) was prepared from 4-hydroxy-4-(2-mercapto-phenyl)-
piperidine-1-carboxylic acid ters-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:
l?oc
N o) H
0
s OH O  ("Bu)SnH
[::I/ AIBN  HCl S
DMAP ©/

intermediates for 1a-1m 1a-1m
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Chl or o- oxo-acetic acid nethyl ester (1.37 g, 11.2

mol ) was added to a stirred solution of
wda 2a0en0871bat oxycar bonyl - 4-[ 2- (4- chl or o- phenyl SuPEEDKR()04/600244

-trifluororethyl- phenyl]-piperidine-4-ol (0.98 g, 2.0

nnDI) and di met hyl - pyri di n- 2 yl -am ne (DVAP, 0.44 g,

n in dry acetonitrile (6.4 nL) at 0 C under

IQW@B# The reaction 10 mixture was allowed to reach

roomtenperature and then stirred overnight. Ethyl

acetate (40 nL) was added and the precipitated salts
1awet-£2-(4ttived-phymflsdifrnpl-Sanflubtonedgh phehilt-gipeiie fumaric acid
‘g{ganic phase was washed wi th saturated aqueous sodi um

carbonate (40 inL), saturated aqueous sodi um

chloride (40 nL), and dried over nmagnesium sulfate.

The volatiles were evaporated off, and the crude
Chiereprekcsiigsadid methed sster (a3l 1t snmel) ewasahddedsto a stirred

soqﬁtgo"‘iflq\feq z‘eﬁ—b%ga/xyagrlb 84i Zl(%l-g‘h%f rﬁ%gpylsglﬁ%lyﬁd-tr1ﬂu0r01nethy1—

p]ibn@rﬂqyﬁfmcﬂmdmm Y(b 98@} DXD'D)LmaE @hd diméem &%}h(ﬁﬁﬂpﬁ%ﬁlhé (DRIAP,

éAI BN, 82 m nol ) were added. sol uti on was

08¢ e mme é?l CEV gaéﬁtoatm@o(% My @05 °R. unpge azgeiny ghe reaction
mYﬁ@ﬁreeWQnglé&f&g 'tclg] ARG Lt 1S {eﬂﬂ)%reeim%e rfdal en%?lh @ll"orvle%{lgl%. Ethyl

chr omat ogr aphy on SIT1 ca g uen
acatmxt e mhepharedddd apd tthe Pecipitachdc galts were removed by filtration

4-12-(4-ch h | sul f [)-5-trifluoronethyl-pheny
ok, Lapenge et syl e T e e
bl%r%@ﬁat@'(ho (119L)77saﬂlrat§<¥ %ueoﬁ@'s%dlﬁfr{ H‘%ﬁdg' 36 dalnH rhed over
(8 ori e

nmet hanol rogen c In di et
maggsiugn ﬁtlfatﬁ\IaEh@d’dbldlaatwere @vafdreted et andnthm orudEr maveasl was

d
oL PR LRy P SV LA uBRS g preom
n-da8l atre h@z&ﬁddﬁt)(o Basg agldeghnoln @n@52 Eﬁzﬁﬁtdinféhﬂff %éﬂ%ﬁ) azo] 2-
extracted w th aqueous sodlun1hydrOX|de (2

mgiyhappionitie GekEN.2enzat avus)) sodp addeh |T@p|sdb1tlpmvas stlrred
ul{He} ar Ell a‘%%""ﬁe For ?_fg ‘il]_l_%‘hg %ﬁ/ f\% eV(a%Q%te )ang,\g@e crurcle material

aporat ed hi's "nateri a

Waisl ﬁm‘zﬂiadebly blitoﬁial‘.‘t}@ra}ﬁ@edlﬁiﬁca £l (Blueht) eyt abdtaref héptari 4:9) to
solved in hot ethanol (96% 4.4

1.
pr%é‘)‘cevvas at eﬁ%cﬁ“ Clﬂ?éo*Phwéiul%@fﬁxér}ﬁﬂumgle&lmhp@éméhpmnéme 1-
c%%y?c %@ﬂg‘v tgrt-E Lgbl\@teg E)cieggg} l%(g? % @&AA) 1’£h}s O-E-Eﬁa&)éséﬁled n
m&”llhendldBlmw agd hpdnpgctdshloﬁdd; hia diethg]néthem(ﬂl\b, $ mljewss added at

o8 ST Rorer P GatERr bads iBurda B LS Wy dpRPr IS gud stired

ox%ﬁiﬁ K200 4610688284k evaforalRd off and ethyl acetate 25 mL? was added. The
4- Met hoxyphenyl sul f anyl) phenyl J pi peni di ne

016&1@43 lpf‘!a%CW a exftiactedagthcasjubeust sgdlunahytkomilde t(2Ms 81md) and washed

wg]g }@raﬁéﬁ Que%gsg sogdu m QGndglEl(T m%)oéf1e£ over IXag(nesfum su?P )[e 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
ml) 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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97% vyield: 0.090 g (10%. 5 Ic,
4-12-(2,4-D i nethyl phenyl su

wo 2003756 t ri f 1 uor onaet hyl phenyl Jpi peri di ne oxBET/DK2004/000244
acid salt was collected as white solid. LCOM (in/z)
366.2 (MH); RT = 2.45; purity (UV, ELSD): 97% 99%

ield: 0.61
l% e (4411@{105){ géﬁ@/Mfgml) -8Bl -1iperidine oxalic acid salt was collected

ai%l ect e leédjg/lghl t% sol WHLE‘?}EL?%?%W@WM’?} 5%,

ORL; vell: 8390 gui0%y. (UV, ELSD): 83% 97% vyield: 0.385
g (51% . le, 4-[2-(4-Methoxyphenyl sul fanyl)-4
fl uor ophenyl Jpi peri di ne hydrochloric acid salt was

1% _?_u_ﬁcﬁeﬂ,’l)@iﬁizﬁzmiézﬁls§%d&g ~5- l‘rgzMgoiizét@/(/lzl)he /1]@ p%ve@%h@ v oxalic

a@d 3@[8 wgs Qc@}d}f%ed gdsfa, w]me[ ®1@4L1&7§\ﬂﬁ)(m/z) 366 2 (I\/.[H ) RT 2 45; purity

I i peni di ne oxalic
ac1 %ﬁf @«nébé/ g/eﬁ'&; 1dg g&%@yv\}u ?epsol id. LC/MS
(| n/z) 298.2 (M#); RT = 2.29; purlty (UVv, ELSD):

98% 99% yield: 0.233 jgsso
1dy. f’éZ{‘ﬁCz‘ld@pmlféwﬁwb@w@lﬁ% e Pﬂ’ﬁ?’l’)ﬂ szpﬁ@dwwxallc acid salt was

RSB 70 OOR 3955 TP 8 g freosn),

834y 91%; ikM; 0.3BE 80F1%98% 100% yield: 0.233 g (33%.
25 1h, 4-[2-(4-Fl uoro-2-nethyl
phenylsulfanyl) 5-met hyl phenyl Jpi peridine oxalic acid

1& ?A]ﬁ;[ 2y@§\lét§(9,\!ﬁlfegyl§§ fcﬁztyw }‘Zﬁo;%%h’e%y[g{ %gemlr{emhé% oehlorf? acid
S zi wlad coH)e@@Baga(vﬁn% Solm rLC/MS (m/z) 318.1 (MH"); RT = 2.12; purity

(Lé% ]%Iy ]ﬁblgg%h%ﬁﬁ&%@%ﬁ#ﬂ@fg@%))sgl trrefMI;)S/I 30 collected

as a white solid. LC/MS (mz) 313.8 (MH+); RT = 2.16;
urlty UV, ELSD): 96% 99% yl eld: 0.375 ¢ 534% WO
112 ;@@j@l p@m/ o04)-Ooed-phey! piperidine oxalic acid salt was

co‘iae%ﬁedfaém R B GTOS brgb po? T 1T 30 Ry (LD
9&’/:%1 99%@ﬁem0{)]263tg6{5|3%§3 a clear oil. LOUTOF (mz) 318.0
(MH); RT = 2.36; purity (W, ELSD): 99.7% 99.0% 5

1k, 4-[2-(4-Chloro-2 fluoropl zenyl sul fanyl) phenyl J

P A S G LR bt s
wpsi collacted B\g whitk SBYid. DE/NESH(ES). 3120 (MH ) RT = 2.41; purity (UV,
ELSD): 98%, 100%; yield: 0.233 g (33%).

1h, 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%; yield: 0.336 g (34%).

1i, 4-/2-(4-Methoxy-phenylsulfanyl)-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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4-[12-(2,4-D chl orophen)) I su6Canyl ) phenyl Jpi peri di ne
W piollogms®- acetic acid salt 10 was col | ect ed BGI/RK2004/000244
clear oil. LCO1\4S (mz) 337,9 (MH); RT = 2.37;
purity (LTV, ELSD): 94.9% °09.6% 1m
4-12-(2-Chl oro-4- et | zoxyphenyl sul fanyl ) phenyl Jpi peri d
15 n“[e; %—?ﬁ-ﬁg{}es g-agbxlinhenysilfpralinhend s psr et Eifluaso-acetic acid

o} z . , . BT235 FRULI L
L8 e SHBEBIl BT 5 FrZdh Ry v
ELSB):HQ7%)9B0620 HCI Cr HAc 2) Crabtree catalyst, H2
2a-c intermediates for 2a-c 20 2a, 4-[2-(4-Chloro
phenyl sul f azyl ) phenyl - pi peridine oxalic acid salt

11609 Qﬂﬂf@H@G—@ﬂk@‘aﬁﬁze{?jﬂ%lﬁ%ﬁ){% —?J/z'eﬁylﬁﬁlp@n(h]n@ O iflebrdBSetic acid

added to a stirred solutio .
saft waheoltpgted ey carlersrjl. LE/ME- (oalzx 20 GMph BT suk Ranyinty(Uv,
AP RPeY jodi ne-4-ol (12.13 g, 28.9 mvol) in acetic
Eggf% dﬁd%%z% The sol ution was refl uxed overnight,
cooled to roomtenperature and then stirred on an ice
A saturated aqueous sol ution of 25 sodi um

bat h.
Unfif ota 4@ 1¢em-rieyy eléony) alieyy haénsaidared trifiorameriéamacid salt
' ract i Ve i ( .450.
WEP VRN AR Rt R TS i S EPRERE < 2 e OV
ERSIO®/98874.38.6°%T/ DK2004/ 000244 58 saturated aqueous
sodi um chl oride (450 nL), dried over magnesium sul fate
and the solvents evaporated off. The crude nmateri al
8. 3 dj Yo % , K i ) , ~ .
10 220N SRl el cprpacei
acihdal miastchifbctedrine cledr nil) LORES dmén)disd.0 (VB )yiRE ar 223vasurity

[ . rpi ght and then quenched by addition of 5
(Ii&m%i?)egg%qg%gm anmmoni um chl oride (200 nL). The

organi ¢ phase was dried over magnesium sulfate, and

the sol vent was evaporated off. The crude material was
Method B:

tl>oc
N N
s OH
©/ HCI  1)Boc,0 Wl S
HAc 2) Crabtree-
2a-c

catalyst, H,

intermediates for 2a-c

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-chloro-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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purified by chromatography on silica gel (eluent: An

i ncreasi ng anount of ethyl acetate (0-20% in
wheptasmEye t o produce PCT/DK2004/000244

4-[2-(4-chl oro-phenyl sul fan é) phenyl ] - '

pi peri di ne-| - carboxyllc aC|d tert-butyl ester as a

white solid (5,63 This material 10 was di ssol ved
Saff‘ﬁa‘i‘?étaﬁwféﬁe%éﬁmb Pﬁ@@d? (40 mi),. diggdevsy erpggegunsublaie) and the
so‘f@e%tsb% l)l%ged 5(? ﬂjgig&uﬁgﬁlai?e%ap g W4 gyx%lap ng&)l\Ee%{ fn Tc’ﬁﬁlf?% mL)

pparat and

almymueamu doahfpye (BHro) 696 oG 3¢ |%oinenoy) ahiosiattiyh @jr(nhke(@mL)

f1 uoroph hine) iridiu (Crabtree's cataly
W4 8 THE o H?&%Wﬁasv%&r oqiféan&lﬁdaqdh 61%3/‘61:56‘&@%‘?3{ aidition of
sa%ed%'qh%darﬁlﬁoﬁﬁﬂlt é}ﬂ&i@d@&%bm tTheTJ}Ealﬁ@ E‘LS%S&;/&S eS*/d over

iltered off and the crude prod was~ 15 purified
mezlte@nm csg]rfaqghyndJ rihs isbiveit g'e$ ecfaboaretnd of AnThaerelasinatgrial was
n, hept ane

{ at. t
PG e i arenff G st Roh Glenking )y Bpenge jsmount of eyl
adeta@er(0di0v6) lin CREPIMEY | 10C pRsdude t £T2-(Rehdko gﬁé@!su(fénﬁ })henyl]—

This material was di ssolved in nethanol

LRSI AR A i S 63@) RTiiS rggerial

Lélv#ﬁ? ?%gﬂg%ea&? rs(ﬂv 156 %]tﬁjo(rﬁ;’f& tur ig} bu%bled

overnlg ven eva

thamgeousthsodsommdsrydrmmgie z( 2NPar2 00 sidlcex aﬁpi)aeatuhwl and  (1,5-
etate (400 wer e =~ added. The phases
cr s oot ) PHT NG U RO PSS (S A poeBhine ¢ ridium(D)
) GRRD i
(CGatoes, SEERR D45 170, m), GRETIdEY AOAR IR ARREon was
al(@\@ﬂ toricpntinirel codrogler Thegunagst wasdiltetal e aahthetdnede product was

Pt P o A o e Bl uep gBicropging gimount Sf ethyl
adeDd €@10%) aHOHY tard ﬁ)t hadRice ( @'[21?3@:1110?0 ﬁﬁé'h\ﬂlllsuﬁﬁ@lﬁibﬁenyl]

cont ai ni ng 5%tr| et -am ne)
pmel[@né -4-cahasiybic phlérryirtshlmtylaﬁsw X5 éﬁ @5 yTl}ls pmqm@ral dvaselissolved in

w3 @l R SE o B e (BT, 185

w&é ey and @%jreactlon mixture was stirred overnight. The solvent Was evaporated
4-[2-(4-chl oro-phenyl sul fanyl)-phenyl ] - pi perid
ofbiic a9UsERTISSalIT AR ide Ve A0tk Had i acaiepi(A00 mL) were

@gﬁg@o\% %é%%s %&86?‘% ?g‘aM{'ﬁ% 6311§-|‘E](1i gﬁ)&«?o%.?ﬁyﬂ% ?v?f X g)kt[‘\!lctétzil‘égh "ethyl

ace oIt (m)@dﬁL)) fTHeh@nibineendrgatic ghas2x wardwashtd 2@ th swxreted aqueous
fromthe corr espondl ng

prep al ogausl
QHEY; %ﬁ%w (A Fhle ftiefhs ¥erumpEIesim Wellsioo AR dha selvent was

e{iﬁénﬁﬁi&? oy R pEdneta oAb aARY ho i el Clupg An

ingmhsingasoughdf ethtrmd (B25%)whiethyl scrttafd coh@nifiE v iethyl-amine)
to produce( M—E— )(4 cﬂoro—plzeny?s‘ulfgnyl -pﬂen(yH\{SlpeErE'cﬁ g (1. 6? )A)’?hls 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 2b-2x and 2al-Zaé were prepared

analogously from the corresponding previously described intermediates:
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5 2c,

4- 2- (4- Chl or ophenyl sul fanyl ) - 5f | uor ophenyl ppi peri di ne
w@@kiog71aci d salt was collected as a white soPCTDK2004/000244

LG M5 (mz) 321.9 (MH); RT £,2.33; purity (U, ELSD):

94% 96% yleld 0 241 g. 23 4-[2-(4- Met hoxy

h 0 henyl pi peridine oxalic acid

2B %66%@}63’%7 é’&? l}fsé?lay ] féwawﬂpﬁ%éiompaﬂdﬂaelowlq agid)salt was
colfkBied ab Whblite Blid ‘L@/M@ Mﬁ’

% 2e, 4-[2 -f 4-Di wet § suffa '1%}%§Eﬁg%9§EESD)
9b%eﬁVﬁJp|per|d|ne fuynarlc aC|d sal t mas col l ected as

a white solid. LM (mz) 378.0 (MH); RT = 2.50;

purity (UV, 15 ELSD): 99.3% 98.5% 2f,
2d-4- Z?—(Aﬁwwrbﬁlzﬂﬁ}ﬂﬂﬂfaﬁw)ﬁ%w% pﬂe;fﬂﬂiﬁz?gﬂgﬁgydx&llf aczd aalt was

pi peridine trifluoro-acetic aci was collecte
COA@CT&d @p axfhitgisplid | JEZMES (mfz) $2 BO SV ;NEE = 2.33F purigy (L2Y, ELSD):
r D: 73.3% 97.9% 20 2g,
9£W %%¥£§§¥[8?§g enylsulfa%yl) 5- %Ethyl phenyl)
plperldlne trifluoro-acetic acid salt was coll ected
il. LGNS (ln/ 317.0 (Mt = 2.41;
2(@8 ?% §J %E{\q%/ pégg@ulfag&)—%%?ogrgp@w{]égpgﬁdma oxalic acid salt was
cdtebRa Qé‘a Makidb; @ﬁ%‘/x&h§ HJU ,28Y4 1 141 it uoy H:Wy | (LIV, ELSD):

phenyl ). piperi |ne tri or o- c aci'd
9%0Yo 8&6%d as a clear oil. LG M (in/z) 352.2 (MH); RT
= 2.49; purity (U, ELSD): 95.0% 99.8% 2i,
4-[2-(2, 4- Di et hyl phenyl sul fanyl)-5
2d |4U[2tﬁp¢1mﬂétﬁﬁﬁ-ﬁ%zyl§h Bxﬁbifo%zdﬁ}%}‘ze%ﬁ ?sz)er e %c) acid salt

collected as white so
wgrcallepted gis qowhitt: ywolldM.C/MS §Dyz) 398, 01<MH )oa% —\IS0; purity (UV,

E%ﬁ?g@?%z&%g £ET/ DK2004/ 000244 60 2j ,

or'0phenyl su6(anyl )-5 fl uoro
phenyl)plperldlne oxalic acid salt was collected as a
}e solid, LC .frﬂ z) 306.0 (MH); RT = 2.10;
g;l *M@V)’l Eﬁg@jsu amg)- {fj@tomp@m)l_]gng@ idine trzﬂuoro-acetzc acid

Sa‘fi \{/gs éc?l’eg%h% c‘iegr oltllo . ag%bé)uéé%a{‘{'ﬂ/l}r*? Iq‘ Iugic ?Ze’ dpuggty €SUV

phenyl ) pi peri dine oxa Was”’co
EMBIDY: 3864,i90.9%C/ M5 (ml z) 340.0 (M#); RT = 2.20;
purity (UV, ELSD): 95.1% 100% 21, 4-[2-(4-Methyl-
phenyl su fanyl)-5 fl uorophenyl Jpi peridine fumaric acid

265 ad—p—(4—Clzloro—phenylsulfanyl)—5-methyl—phenyl]—piperz'dine trifluoro-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%.

2h,  4-[2-(4-Methyl-phenylsulfanyl)-5-trifluoromethyl-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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10 was collected as a white solid. LCM (nfz) 302.0
(MH); RT = 2.26; purity (UV, ELSD): 96% 99.7% 2m
wa2q02083sdvet hoxy phenyl sul fanyl)-S fluoro PCT/DK2004/000244
phenyl Jpi peridi ne oxalic acig salt was collected as a
white solid. LGNS (mz) 31870 (M4+): RT = 2. 17;
purity %UV, ELSD): 15 91.1%97.1% 2n,
2y -2 (o T brrepbernlsdony) Sty g phewiamiperydise |arelio acid salt was

B R TT g 088 oy sy S LRGN, o
8R4, 09.6% UV, ELSD): 95.8% 99.6% 20 20,

4-[ 2- (2- Chl or o- 4- net hoxyphenyl sul fanyl)-5 fluoro
phenyl) piperidine fumaric acid salt was collected as

2R whbte. (3]9)91‘0‘14 E[Zhgcﬁ@z&pjsyaiéézj'zglu&lj@)enyﬂzpergfngg vxalic acid
purity
sat s (callwﬁqacbas)azvlmltmwlui BHEMA §ulz) 34910) (MHf’) ¥ & 2.20; purity

Ly ding fumaric acid salt was collected as
QUSRS BT 0% (mz) 340.0 (M) RT = 2.25;
purity (UV, ELSD): 97.4% 99.9% 2q,

% - Fl uor o- 4- net hyl phenyl sul f anyl ) -
2k | &%mzy zﬂieﬁ%uﬁwé* 5ﬂﬁ@tprpﬁenﬂirpaw@wwwnm acid salt

wERLLREIS0 AT whitt Lol BENUS it 4B By 0.2 b iy v,

EPOSDY/ 9687,19867% CT/ DK2004/ 000244 61 2r, 4-[2-(2-Chloro
phenyl sul fanyl )-S fluoro phenyl) piperidine
hydr obrom ¢ aci d salt was col lected as a clear oi

ZJIIE‘IE&S (? % % 0}?}2%%16 0/ s)y Z Bﬁuorozph:!z‘%yl_'] %ﬁwd@w dalie QEM 'salt was

C(ﬂle[CEd(aS aqviidiecsiolid, rb@ﬁié&fﬂhén)i Bl &AYMH $-RT & b7; purity (UV, ELSD):
9§T@n¥%iejper|d|ne funzaric acid salt was collected as
| ﬂh' €e’%olid. LC/MS (mz) 358.0 (M#); RT = 2.34;
puri ty (Uv, ELSD): 97% 99% 2t,
[%2 4- D'fluor%ghenylsulfahi
21|l| uér dReryforppt-pethdivheniwlfany’ 5éfb40t10 phényl]-nipenidise  fumaric

a E?_lsléﬁg} g%ol?escae?ll a\t@:} \%r%\)a,sé)oligLISB;i\ié 3/1%/%%%??0@@?{ )'2 &(IM—:'E)ZQ purity

(W[ BESD): %B/&@Q‘@p%phenyl sul fanyl )-3 fl uorophenylJ
piperidine trifluoro-acetic acid salt was collected
as a clear oil. LM (mMz) 314.0 (MH); RT = 2.383;

28U r} -DL( 2-Chloro-4-methoxy-phenylsulfanyl)-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, ELSD): 95.8%, 97.2%.

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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15 (UV, ELSD): 85.3% 98.5% 2v,
4-[ 2- (Phenyl sul fanyl )-5 fluorophenylJ pi peridine

W piologms®- acetic acid salt was collected as BCTDE204/000244
oil. LM (mz) 288.0 (Mt+); RT = 2.06; purity (U,
ELSD): 98.6% 99.4% 20 2x, 4-[2-(4-Bronpo-2 fluoro

phenZyI sul fanyl)-S fluoro phenyl) Pi peridine trifluoro-

215 dolt 'r@-Q@P@-@%ﬁnylsm‘@ny&oﬁf@er%@h% [pipdrisare bydrobnoayig/gcid salt
w%%é@g%c ggas%yéléégyﬁz %?TM_S @321 9 Wy, R 2 BESRh: purity (U,
EBSPR-T2%HG@6%phenyl sul f anyl ) - 5f 1 uoro phenyl )

pi peridine oxalic acid salt was collected as a white
solid. LM (mz) 322.0 (MH#); RT = 2.22; purity (UV,

2 ELLBPL2 43Rt Sho- RN IsH -5-flyoro-phenyl]-piperidi ic aci
4_'-4[53 {234_’ %ﬁl 1o g p[ﬁ%ﬁ%lls%?/gn{/ 4731(27 é) -phenyl]-piperidine fumaric acid salt
why goltestsdeasyd Pbitpsplidi E/NX 4iniz) BSi(dH Y, RiBis 2.3¢ purity (UV,

. gs a clear oil. LCOOM (in/z) 306.0 (M#); RT
Eﬁgfig%g%eg)gr/‘?ty (UV, ELSD): 90% 99% WD 2004/087156

PCT/ DK2004/ 000244 62 2a3, 4-[2-(2-Fl uoro-4-fnethoxy

phega/l sul fanyl)-5 fluoro phenyl) piperidine funzaric
2ty ¢ - S -Lifher owbemd ey s Thdipiptendpipariding fuBagial god salt

v aglheld ), e softg G0 i) e B LT P Pburiey O,
EL8DYI97-®0f 10006.0phenyl Jpi peridine trifluoro- acetic

acid salt was collected as a clear oil. LM (m2z)
332.0 (MH); RT = 2.16; purity (UV, ELSD): 96% 100%

2889 [2-(2 4-Dimethyl-phenylsulfanyl)-3- —phenyl]-piperidine tri —aceti
- 154 G e mephenylsulfanyl) S{lucrorphenyl piperidine friflugro-acetic
adidiwalt ivasaollectsh kg a cledr wils LEAVIS ot/Bd3 lds0 AVIRN);tRT so2.88; purity

RO ol )y T = 220 purity (W

4-[ 2- (2- Fl uor ophenyl sul f anyl ) - 5f | uoro phenyl)
pi peri di ne hﬁ?r obromc acid salt was collected as a

2% | Eéi-(Bhanylsulfpmyd-§neno-plowyB-ripasidine Ryfhworp-atrgtic waid saft was
co(lféyted a::'§5a gf%a%@ﬂ L%f?l\/yso/?m/%‘r ZQg/.?) d\ﬁ&ﬂ;o ﬂTC; 2.1?)%?p19r?t%1 ([JV ,I E]I:éD):

98.6%, 99.4%.

2X, 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, ELSD): 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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NNN 1) Pd (0) 2) DPEphos 1) HCI STIPS | 3) KOBut S
2) HPLC S 4) TBAF purification \ 20 3al,
wa 2402087156 r i f | uor onet hyl phenyl sul fanyl) PCT/DK2004/000244
phenyl ] pi peridine trifluor ogf\ceti c acid salt 25 A
m xt ure of
4-(2-tri-iso-propylsilanylsul fanyl-phenyl)-pi peridi ne-
233, chi Boxilka oatingthovephenylyulfnydst-FuotBphamyl]-1p @8&ne fumaric

o b n el B bl S LR P g2 SR g Bane2 pg: ity
(UTW,)ELST0R 9336,(9b.9%) and DPEphos (1 ng) dissolved in

dry toluene (0.2 L) were added. To this solution were
WD 2004/ 087156 PCT/ DK2004/ 000244 63 added pot assi um

2& ert_ DL j 3 . ) , L=l | i .| . e

T B R P R RS D AT ifiyoro

adeacicidosuinivag ooliectwdsasst ¢learel. d1C/MD Gnfzp B331LONMBERIRT = 2.16;
ar olution was filtered and the sol vent was

plgggggyaiggg])&‘é&k’ﬂg@%\?ude product was purified by
chromat ography on silica gel (eluent: An increasing
anmount 5 (0-100% of ethyl acetate in heptane) to

25 oM%éZ-flfe{t@ylFﬂwmﬁi‘vfﬁanﬂﬁ-é!ﬁtqﬁiy{p{zenylj-pzperidine Jl”'z,t.maric _acid salt
LS L ROGE 088 B 0 R S35l v

ENSB):dp.ov%os0wnt eri al was di ssol ved in nethanol (1 ni)
and hydrogen chloride in diethyl ether (2M I|nL) was
added and the solution was stirred overnight at rt.

e | , . , .
2 S BURIRRE S1B l rfHIE POl i
sadt amdeslibcrdusnt Jledroilp LOAMSe(ndz) 204.6-(MH ;| RO =02R T hyrity (UV,

nyl sul f anyl ) - phenyl ] - pi peridine 3al as the

Eﬁ%h%ﬁ%x%@ Wic acid salt. Yield: 3.2 ng (8%
overall). LCTOF (nfz) 338.0 (MH); RT = 2.29 mn;
purity (UV, ELSD): 98.3% 97.1% 15 The follow ng
conpounds of the invention 3al-3a6 (prepared from
4-%2-¢[i -1 s0-

MSF Qﬂ/ 5i l anyl sul f anyl - phenyl ) - pi peri di ne-1-carboxylic
acid tent-butyl ester) 3bl-3bl2 (prepared from
4-(2-tri-iso-propylsilanylsul fanyl-5-nmethyl-phenyl) - pi
p¥Fi di ne- | - boc .
N

| H
N N
1) Pd (0)
2) DPEphos 1) HC
3) KOBut 2) HPLC
STIPS | 4) TBAF s purification s
+ 5 —_—

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

salt

A mixture of 4-(2-tri-iso-propylsilanylsulfanyl-phenyl)-piperidine-1-carboxylic acid
tert-butyl ester (38 mg, 0.085 mmol) and 1-iodo-4-trifluoromethyl-benzene (23 mg,
0.085 mmol) was dissolved in dry degassed toluene (0.3 mL). Pd,dba; (1 mg) and
DPEphos (1 mg) dissolved in dry toluene (0.2 mL) were added. To this solution were
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carboxylic acid tert-butyl ester) 3cl-3c4 (prepared
from4-(2-tri-iso-

w@e@ppsass anyl sul f anyl - 5- net hoxy- phenyl ) - pi per Pdi/DE2004/000244
arboxylic acid tent-butyl 293ester) 3d1-3d27 (prepared
from

4- éZ fluoro-6-tri-iso-propylsilanyl sul fanyl - phenyl

adsied @pfagrines. feridariorasts (10cmaringd ﬁe@w-@ylqulegmem) fluoride (TBAF,

e
LSRRt BIERA fltadn) 8 s S GO S o st pog gpr 1
ufﬂiexyigoﬁ ahe columd Wlasﬂfjﬁbreﬂ&h@ Iﬂie so'Ndn-t $fad %Vﬁ}ﬂﬁfﬁﬁ@bﬁﬂ The crude

f .
Pr@_zlk?(zrﬂ‘ﬁsm eg- ot shrp@atograppy g sligayact (lrety Ao fR@RAYE amount
(01 g0Rh)y d&))‘.n Cethh lC az{ck%%é’ | in 'tagle} ept 2&%%&&1 23 f'@ tlﬁ{?gomethyl-

pr epar ed ana oguesly: a2 4-[
plng syl fanl}- B]m%ﬂ}’)]-]élﬂhemzhe lmaﬂnexylmh oad tari- bhuyd) esielaqim]l) @s a clear

o g oo 3450 LB B A EEP el d g pvdrogen
c}Qbﬁ@d 1P Hlethy et1er OBF\)I lﬂeg wg:ac(dé’ﬁ Zhd 3adut{Mtas stﬁ%d‘ovenught

. mn; purity ( :98.4% 97. 7%
at4::t I Ehf( aolmthwsy eYZaPp?PéQCh 9f ﬂw guil¢ amdmpqomﬁ y:lupﬁscb byiHPLC
(cgﬂﬁmgﬁoé 1“)3 r &cﬁﬁt t'h% stt%%lax%bé’lﬁtzﬂlg cgaﬁ-gf-l(ét quzeker%ns’lethyl-

pﬁmyﬁﬁﬁﬂiﬂﬁﬁﬁéﬁl]ﬁﬁﬁér@iﬁ&w Q@lﬁi@%ﬂu(ﬁ‘é a@etﬁ‘d gad salt.|Yiekl: 8.2 mg

mn; pur
(8{’ -pyera%_sbp TOBgnI{% 3%_5@)& kMi%é,grRT = 229 min; pun‘%y ((]\} ELSD):
og3d, 204 29/4- D f1 uor ophenyl sul fanyl') phenyl Jpi peri di ne
rlf?uoro acetic acid salt 5 was prepared from and
2 4-di fluoro-I-iodo- benzene and collected as a clear

T]bqJ l.f?]ﬁcgyvlpgjvc g '\@7‘[ 306 Z?alggl_H )(Hrepére(iz om 4— —tr1 -iso-
pt%pgsﬂﬁﬁﬁlﬁﬂanﬂbﬁ{&%@lﬂ dﬁé?ﬁﬂiﬂe)-l -PR8BWC eR:'lcP?é'ri gﬁt??ester) 3b1-3b12

trifluoro-acetic a sal t was prepare fro
(ptepiapdo- 2r@ndi He@Hyitspormpytsdamylshlzoyl- émeé}@’lﬂﬁleaylb-pmndme-l-

citpor e, Y ¢ rertoniE D 31308 et e o
pl@b?@ﬂaﬁ’rbﬂlﬁlﬂl\ﬁﬁ}’ﬂ—M&W@heﬂﬂ%iﬁehdﬂe\qeédr&bﬁ@lc ac1d tert-butyl

tri1fluoro-acetic acid sal was_ prepared from

ester) Gdd-3d27. (rapared, | figse rﬂz@nﬂucermﬁ @bqsp@é@mds@eyhuléw&phenyl)

plgh]ldlfle—l-ztﬁg@)%l} Bgdl\%g(%ﬁfl)eféﬁ /Seql%,l\f?"' (}?replaD\]ed ﬁ&n347(5rm{1]0r0—2-

tridish DrdBAsihnglsotfdnyiphbod ) pipaedive-d Watteoxyli} - deidetéylbutyl ester)
1;Iéhen |)p| peridine. trifluoro-acetjc acid salt

r edP¥epaiedo- clrBr o-4- (A BegoA- %eﬁdmy%%%ﬁ%mﬁewéphenﬂ)

piperidine-1-carboxylic acid zert-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 (MH"); RT = 2.27 min; purity (UV, ELSD): 98.4%,
97.7%.

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

acid salt was prepared from 1-iodo-4-methoxy-2-methyl-benzene wasand collected as
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collected as a clear oil (3.8 ng). LOM (mz) 347.9
(MH); RT = 2.28 min; purity 20 (LTV, ELSD): 92.3%
wae¥sBdbe, 4-[ 2-(2-Chl oro-4-net hyl PCT/DK2004/000244
phenyl sul fanyl ) - 5- met hyl phegyl J pi peridine trifluoro-
acetic acid salt was prepared from2-chloro- 1
do. y e ect ed as a clear oil
» IS5 T MR O S Fr e ™ gV, mLs):
opuYi iyo%L TV, ELSD): 25 97.3% 100% 3b3,
o 4-] 2-(2- Fl uor o- 4- net hyl phen) ;| sul f anyl)-5-fnet hyl
phenyl ) pi peri di ne trifluoro- aceti c acid salt was

L, f 4-met.h nzene and
3%’4%'4{)@5 ?jéj dﬁ aﬁ%i‘% e;é)g/rz%&n{yl) ev& Mﬁperzgﬁ%wfglmazjzc%ﬂfsa@d salt
whdvptepareRTrom 2n3Q@ mmUOWﬂilé% E&Menéﬂﬂﬂollec%g &% 8%r oil (3.7

100% 4, 4- 4- F| uor o- 3- naet hoxyphenyl s
msh&ﬁ/M%cm/ﬁ)s%%@ étr%gq RBi p%aﬁl BBy (7Y BF SDHAE%, 100%

acid salt was prepared from

2-fl uoro-4-iodo-I|-nethoxy-benzene WD 2004/ 087156

32;5@7/ [}(@f}ﬂii@%Menﬁﬁulfm@gﬂfeed{){vmmdmet trzﬂuto;o -acetic acid salt

| uor X ne oti zation

WERSPFR o UL JaEr B%I@@%@%wﬂ alfpotediin éyleoi 60 mo)
I 19

L&k (/) 268 Q. (MﬁfimRT §_73,7 R}%&{'@ (Z) 3L§ﬁﬁg oLk, 9%?@‘3'

as a clear oil
2.20 min; purity (UV ELSD) : 88 1% 100% 5 3b5

- 2- et h tI Iy henyl
S R T TRy SR e p b lBiops YeRioekpid sal
why mlﬁpa]red [ﬁtblﬁf KD-%@&d DQth%e . B%zelb@?iﬁitﬁleéﬁ(g a8 ‘A')dl@a?toﬁq4@smg)
cl ear Qi
LN o oK TR B sy 008 By SEM: b iaba
4-[2-(3-Fl uoro-4-netl hyl phenyl sul fanyl ) - 5- et hyl phenyl
Jpi peridine trifluoro- acetic acid salt was prepared
from 2-fl uoro-4-iodo-1-nethyl-benzene and col |l ected as
clear oil 6 (mz) 316.0 (M
3@34 mi n; % 6% ?%10(0\7 mé?@@yphenglgztéiwl)iﬁm(%hyi)sh%ﬂ -piperidine
b LTEIERL b HORed o 2l Lo PP fagme and
codleeied os acilar odl (8. &/\mg) Ar@pE eu/zf B4 (MH'); RT = 2.28 min; purity

& %Lﬁ)_ ob3h) Ygpe: 2-i odo-benzene and coilected as

3b2, 4—[2—(2—ChZoro—4—methyl—phenyl&ulfanyl)-5—methyl—phenyl]—piperidine trifluoro-
acetic acid salt 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 = 2.39 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-phenylsulfanyl)-5-methyl-phenyl]-piperidine

trifluoro-acetic acid salt was prepared from 2-fluoro-4-iodo-1-methoxy-benzene
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a clear oil (5.8 mg). LM (mz) 336.1 (MH); RT =

2.34 min; purity (U, ELSD): 92.6% 99.9% 20 3b8,
wa2(402/087A5Chl or o- 4 fl uoro phenyl sul fanyl) - 5- i neP¢yDK2004/000244

phenyl Jpi peridine trifluorog acetic acid salt was

prepared from 2-chl oro-4-fl uoro-1-i odo- benzene and

coIIected as aclear oil (6,0 nmg). LCNM (mz) 336.1
(ppapargd fipm 3 @03%4rﬁ1ﬁh0>@uphqnylw b Gpgotizalign @ogordingoko the
ge%% %Sce%uggb %&fﬁﬁpoﬁﬁ @Hﬁé‘ﬂ fa@lylrr) 7ng2hyﬂ48 753) and

pl peridine t uor o- ace acl aft

cq:lleeta:draedt cﬂeemrml](4130d1(g) imm ) BGE DaMH AN RT & 1 e@ teid; purity

). LOMS (mz) 313.9 (MH); RT
Gﬁzgﬁiﬂ)}n%ﬁl%dppt@, (uv ELSD) 9(2. 65/3 99, 90/(5 30)3b10,

4-[2-(4-Chl oro-2f| uorophenyl sul fanyl ) - 5- et hyl
phenyl ] pi peridine trifluoro- acetic acid salt was
3y, e‘f)df éﬁ'FVWCUmMﬂ@lﬁJ’IQWWIELSMfQIM)é netiylphdohzperiding trifluoro-

ace?g ézfml sa?j v?% p\f/\é)l?%%) é g(?lm%cgdg%l ﬂaéfﬁggﬁz;éﬁe ég Qcalected as
a aeaﬂmmfm iRy LEBIE dM/z) B@@)(MHQB RAY%= 2981 @8, pdRAA(UV, ELSD):

J % -C zl oro-2fl uoro
8HHEny §d|fany|) 5- et hyl phenyl ] pi peiidine trifluoro- 5
acetic acid salt was prepared from and
1-chl oro-2-fluoro-3-iodo-benzene and ccol eected as a

3bﬂ ear[Zﬂﬁf—lFlv(ﬁoal ey [-pietnulfany2)} 5- %&yﬂpkéﬁﬂﬁ)pzpa;fdme Zriffaoro-
(W, ELSD): 97.8% 99.8%

rity
“%”E fczdzwk Vﬁ&nrwref’pﬂ@%lz%rﬂgﬁznofﬁawpﬂ-@e%f h%zﬁﬁ%ﬁw FHested as
| (h aghd Lt
: EIF%ﬂm&?(éAff i(ﬁé? %%@@233(1)6 éenze e ]E{Zlﬁd 2col E;%g%fgﬂv ELSD):
91 Bad0@el (3.7 ng). LOMS (mz) 319.7 (I\/H+) RT =
2.22 min; purity (UV, ELSD): 92.5% 99.9% 3cl
4-[ 2- (4- Met hyl phenyl sul f anyl ) - 5- net hoxy

3phenyblpiagsiot- ﬂﬁor‘bfplfew@&l_ﬁz ?Qeihz@thyﬂ-ﬁh@zﬂ?l]q; é@z&né“%zﬂuo; o-
prepared from I-iodo-4-net benzene and col | ected as

acglig|agah sah waS(pzemrecirépm «thlws) -{ riupyo- zlqdotbmaenq andqoliected as
%19%&91?@%}1?%{]‘6% y]?\‘/l/ g ?) Mﬁﬁ %ﬁ ey 0/r°nln %%rzlty (UV, ELSD):

onbENYY bpi.peridine tri fI uoro acetic

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%.

3b9, 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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acid salt was prepared from 1-fl uoro-4-iodo-benzene

and collected as a clear oil (2.1 20 ng). LC M5 (nTf2z)
WRI®4a87T1MH) ; RT = 2. 13 min; purity (UV, ELSD)PCBOK6#/000244

99.2% 3c3, 4-[2-(2-Met hyI &~ met hoxy

phenylsulfanyl) 5- nethoxyphenyIJ pi peri di ne

trlfluoro acetic acid salt was, prelpared from
2 glearRib (ol mgy M/MS FBizh83G-260HF an & T T Br¥paime @uriyoV, ELSD):

b~ 4- met hoxy- phenyl ai ni ne by di azotization

9%%%?%?#9 to the 25 general procedure by Tunney and

Stille J. Og. Chem 1987, 52, 748-753) and collected

i, 3G (ﬁa&’@#gm £3 5/2%‘0’(%\%@@@%'%?)9%"@6 el beatine oifivoro-

ac‘étzf: 204ifh- Khiv ok & %I réakday [Rire vl s ul-fasla- ﬂﬁoﬁej RERVRREEN and

FI peridine trifluoro- 30 acetic acid salt was
ccpteqiet atla tleoneid (4. urg) oL CAMS i(wdn) -336 We@MiFi); BRF 7eha5 anid; purity

ear oil (2.2 mg). LM (mz) 332.0
(Iﬁ?nﬁ;gﬁh%%s/f%g purity (W, ELSD): 87.6%
75 3% WO 2004/ 087156 PCT/ DK2004/ 000244 67 3d1,

[ 2- (3-Met hoxy phen%/I sul fanyl)-6 fluoro
3‘&%4 I8ifpeetugr eraheisulfgeiod Hedvilohenid]-pipgerineigiuoro-acetic

t
aogcg %gl?gﬁg gﬁré}%ﬁ%dlﬁ% %4 ﬁlf;.[ﬁhg%zﬁ?é%@?%fz%ﬁg glgcgg%l'fe%m§ < £ gLFar oil
(3—7 DD ILENS (mia)i 319. 1 EHELRD)= 298. #¥; puli®p%V5 EBSD): 92.5%,
2- (2- Met | ayl phenyl sul fanyl ) - 6f | uor ophenyl Jpi peri di n
99e9 ri fluoro-acetic acid salt was prepared from
1 |odo 4 nmet hyl - benzene and coll ected as a clear oil
LCMS (mMz) 302.1 (MH); RT = 2.12 mn;

3qéur |4t62 @’Wﬁthﬂ;ﬂiéﬁyk@?ﬁl?@%r5 Ry de’B/,l] -piperidine tr zﬂuoro—acetic

oy G BBk R LR SO ot AR e ey P o
Iy a0
m%)r stﬂ(nﬁy@}L 3C1/MI I\/IES Q?%i)g)neg ng%pﬁlhﬂ %&@ﬁR(W ELsabﬁ@!) 2% 100%.
puri ty (DV ELSD): 97. 4% 100% 3d4

3& [ 7 fﬁ(j@l‘ij@l@%{’ e%gﬂ?lﬁ%{z? £ pneegzyolg)z é%én?}?]ya% %g{ zdan t uql V‘gzs(o;o acetic

UOF 0-

aqixi eqzz’amd pfd’p@fﬁd?from dgﬂthﬁ-‘ﬁt-lbﬁd) banﬂlf]E faﬁd(yolﬁ)@ikillle{s@a clear oil (2.1
epa 15 fr nmet hyl - 4- et hox enyl am_ne
méf &Engz(élf/%ﬂ %k@\%ﬁd) iyt roZ Hw@ug@ﬁ@%ﬂf)\b 89{%@ %9.2%.
Tunney and Stille I Og. Chem 1987, 52, 748-753) and
collected as a clear oil (2.2 ng). LM (mz) 332.1

3eBVH+) ;. RIF[Z(2Medyirdnnethenyphenpldfanzl) SDyetho96.p Béayl JLP8idine
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 Tumney and Stille J. Org. Chem. 1987, 52, 748-753) and
collected as a clear oil (2.5 mg). LC/MS (m/z) 344.1 (MH"); RT = 2.17 min; purity
(UV, ELSD): 93.6%, 99.8%.

3ed, 4-[2-(4-Fluoro-2-methyl-phenylsulfanyl)-5-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 (MH"); RT = 2.25 min; purity (UV, ELSD):
87.6%, 75.3%.
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20 3d5, 4-[2-(2-Methoxy phenyl sul fanyl)-6fluoro
phenyl Jpi peridine trifluoro-acetic acid salt was
w@e@pasas from 1-i odo- 2- met hoxy- benzene and coPCEDKe@4/000244
as a clear oil (1.7 mg). LCIMS (mz) 317.9 (M#); RT
= 1.98 mn; purity (DV, ELSD): 98.7% 100% 25 3d6,
4-[2-;4-FIuoro-Z-NhthyIphen | sul fanyl)-6 fluoro
3¢herdrl 3-61-peathay whemlyilfann-6-Teevhevdlpipeddine weiguoro-acetic

I -flugr.o=15i odo- 2- et hyl - benzene .and )
oASHRSE LRI L35 24858 R L SHERERI AU, o o
(2AIVhi) ; LEIMS (21/2)6338.00(MBLY;i R €V03 HiSRhirity 96V3HLSINO0%R. 7%,

30 3d7, 4-[2-(3-Fluoro-4-nethyl phenyl sul fanyl)-6fl uoro
ényl | piperidine trifluoro- acetic acid salt was
prepared from 2-fl uoro-4-iodo- 1-net hyl - benzene and
collected as a clear oil (1.9 ng). LO M (in/z) 320.0
3AWH)2-( RV ethy2-paanybsuliamplt 6-ifkogr d-heny BuBridind 6ifl86Gra0R8tic acid
2004/ 087156 PCT 004/ 000244 68 3d8, 4-[2-(2,
Saﬁf)wmrm%rﬁg éﬁgh @1%4%%»?3?& 4P ap%ce;‘ﬁe&?m e Cﬁ%aﬁioah (G mg).
LEMIE gfﬂﬂ’zg a0aaetMIg ). acr 4 253l hinVBerif (ERA m@ﬁgr O118%, 99.9%.
1-i odo- 2, 3-di i net’hyl - benzene’and col I'ected as a clear

3&R, |9-[ 3-(3-Wlethy)-phergisBaromi-6- Y lugndsp Reny Nigeperidiite trifpuc28-aceiy; acid

S s P D R b R o ot 5.6 me)
LEns (eph a2 GpiTDe R0 16l 4trhint Hhoy QU VaGEISTY: OF.49, $60%.
was prepared from 1-fl uoro-3-1o0do-2-net hyl - benzene and
collected as a clear oil (1.8 ng). LCMS (mz) 319.9

. —_— 3 . H . o) .0
A A S P A D P P
aqehenydig spitpesd draperetlr fréhudimiodd-atetle/l-1aneitiospbenasas (prepared

re areg from 1-chl orao- 3-i odo- henzene and col |l ected as
frbyme P angihgh 4 MEoRy-RAghYlapineney (HZE 2. Goq0mg ; (ORthe—general

Wik ' : 7, ,94 97 o
ORI oS40 i, 99709053t
clptreny (2 pinr LEIMS (t/4)f333dr MECet RE = 2d#dnizaptrie@IV, ELSD):
oPbEP from 1-fl uoro-3-iodo-benzene and col |l ected as
(g Zg(fu"oil (3.4 nmg). L M5 (mMz) 305.8 (MH); RT =
2.04 min; purity (LTV, ELSD): 92.6% 100% 3d12,

4-[2-&2-Fluorro phenyl sul fanyl)-6 fluoro . )
3Bherdr gyﬁ—lﬁ@qﬂpc@@zg@ee@ﬂﬂfl[aaﬂ)-@:%@gﬁp&enyl []-piperidine trifluoro-acetic

acid salt was prepared from 1-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, 4-/2-(4-Fluoro-2-Methyl-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 4-fluoro-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%, 100%.

3d7, 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 (mv/z) 320.0 (MH"); RT = 2.21 min; purity (UV, ELSD):
96.1%, 100%.



10

15

20

25

30

20 acid salt was prepared from 1-fl uoro-2-iodo-benzene
and collected as a clear oil (3.5 ng). LM (m2z)
WER®B408TIMH) ; RT = 2.00 min; purity (UV, ELSD)PCPRK3#/000244
99.9%  3d1i3, 4-[2-(4- Fl uor g 3- et hoxy
phenylsulfanyl) 6 fluorophenyl J piperidine
rifluoro-acetic acid salt was prezared from

3‘18# (6L msdly - pherindieyplrédieneptayliwipidied #iflvaro-acetic
odif le ag ?’eﬂﬁ&ﬂﬂ@ﬁ 1%%18)3 ?ﬁhﬂ&}é}gybe%z%z of Idzc%he& as a clear oil

accor ener roc unney
(1St uﬂg)eLGI/MS)r(gl/z)@]Hn@ (NOBY, Rﬂ:z 272t&n1153gurﬁgnc@uvqcﬁumt ©6.8%,
@% aclear oil (1.2 mg). LM (nmz) 336.0 (MH); RT =
18%7 nin; purity (Uv, ELSD): 91.7% 100% 30 3d14,
4-[2-(2-Chl oro-4-net hyl phenyl sul farryl)-6

fluorophenylJ piperidine trifluoro- acetic acid salt

3dds 4f[ﬂf{§aﬁ’le@ of-}-gml@l phetzgyfsalfbn)il}ad-ﬂuéﬁmpkdmy!] -fopevidine taiftoro-

C,{%J | eCdt ﬁggt asfrEEf‘r r OL ﬂP if- ?@)ZEE@%/ eéz%jn%%lg g’oﬁlected as

ok OACA83 1 4//0p8
AU e o e

Yopi peridine trifluoro- acetic acid salt was
prepared from 4-chl oro-2-fl uoro-1-i odo-benzene and
collected as a clear oil (1.7 ng). LM (nmz) 340.0

3dNGH) 4-[R3- é’thrB@hﬁﬁ;ﬂlsulﬁMﬂj)%W@th&iy@@)zperl&ﬂw S%rifluoro-acetic

29% 5 3d16,_ 4- 4-Triflugronet hy
Ak Sk s |Prea>ﬁ§ﬁd) fr‘emfh %Preﬁmrheazeg@r@ém&e@ﬂ f$ @ 6lear oil (1.7
t (V@E;P 0
rlq"%?i%odd/g/ls’J1 tri ?T@iu%r orre hgﬁpﬁéeﬁggﬁé%% ’ coﬂ)%'ct élc( ’a959'6A)'
a clear oil (2.0 ng). LC M5 (niz) 356.2 (MH); RT =

3(i[1[2 g {pé?—@,]— g t%’hf!?éy%’fjggﬁg) ; 0§(ﬁp %Qp( gwg}({glm% 0 t%l uoro-acetic

adid 48k KRB %E‘éﬂaﬂ&l' Pk dhRGo3- iofdb-%‘%ﬁiéne %ﬁﬁtcbﬂecﬁé’d gk 8 @lebr 011 (3.4
ared from 1- chloro 2-fluoro-3-i odo-benzene and

e TGSk 3058 QVEE): BIl= .04 Missgyurity (W WEELEDE)92346, 0%,
(MH); RT = 2.17 mn; purity (UV, ELSD): 90.8%
99.7% 15 3d18, 4-[2-(4-Methyl phenyl sul fanyl)-6

3d1m0r@ph¢ﬁﬂdoﬁb-@@éﬁﬂm%nj}l} 69‘11)@% Fh@ﬁ)@]tpzpen@zﬁb d sfubro-acetic

repared from 1-i odo-4 benzene and
agg p‘fzg a8 preperesd frpmal-flaero-2- g)dg-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). LC/MS (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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ng). LOMS (mz) 302.1 (M#); RT = 2.15 mn; purity

(UV, ELSD): 89.9% 98.7% 20 3d19, 4-[2-(4-Chloro
w@b@apsiisal f anyl ) -6 fl uoro phenyl Jpi peri di ne PCT/DK2004/000244

trifluoro-acetic acid salt s prepared from

1-chl or o- 4-i odo- benzene and col |l ected as a clear oil

2.6 LCONS (mz) 321.7 (MH); RT = 2.19 mn;
3‘§Aﬁ0i‘f {gn?zlﬁhlomgjjuorwhg@?lsujfg@p}g -6-f@gp@phenyl]-piperidine trifluoro-
ac%fz{c%cha"‘)’ ot V%s;@ﬁ;%led RBENY. cﬁl‘&%@%o}o ({k% Bén%ezq fg%c}/ céc?,l%eated as

er| Ine t or o-acetic acl ds
a f:lmmllﬂf(]l Z)drg) ALCAGS (matA) BHO DEIVEED £ Rahe 2c3dl 1Ir1ﬁ1; tpaﬂtﬁm ELSD):
9];150ea5%$5 (2.5 ng). LM (mz) 316.0 (MH);
26 %7K purity (UV, ELSD): 89.1% 99.5% 3d21,
4-[2-(2-Fluoro-4-nethyl phenylsulfanyl)-6 fluoro
henyl Jpi peridine trifluoro- 30 acetic acid salt was
36&69 pé[%déf - rifnerpatethwbpbemylsudfc deéﬁ@bwpkmﬁmpsflﬁnd tr zﬂum o-

ac%mfzczdeﬁaﬁs ya‘rilggll;ﬁ%%{edgﬁo y &of{}?}-’crgt%met%ngé%;%sne wasand
colI%Gt%d a¥¥e) 2E0 H1108 OLH LH@WB@@Q%MWQQ@QZQB min; purity
4-12-(2,4-Di chl oro phenyl sul fanyl) 6 fluoro phenyl)

(U el 88-504:i9B14%no- acetic  acid salt was prepared
from 2, 4-dichl oro-1-iodo-benzene and collected as a
clear oil (3.1 ng). LM (nmz) 356.1 (MH); RT =

373 Y- - (8- Chlovo-LyTudblp heb B fan3¥-6 Fotoro ﬁﬂ@%j -Pipafidine trifluoro-
Fl uoro-4-r ngt hoxy hen{){I sul f any

WFZE efflsfzp%@n‘wsmmwé?d PRl -chlprg- ﬁlﬁ‘P&"éﬁ@lq ‘eenaewalsdamllected as
B A U A IR m)

9(L$%lv@(7?7ﬂz) 336.1 = 2.05 min; purity (U,
ELSD): 86.0% 100% 10 3d24
4-12-(2, 4-Di fl uorophenyl sul fanyl)-6 fluorophenylJ

3cpigpe - rxﬁMemnyD [)/fs'lu%ﬁ}l) -B-1BR-PhSBILpi 1»@%9& eRANRG 0-acetic

from 2, 4-di fl uor o- o0odo-benzene and col l ected as a

aceq et was prepg@d(jrqapg)l-10@(Cﬂﬂ@3tbyﬂkze}1z@@4anﬂ coNe¢tyd aR clear oil (3.2

o 05, TSP g, EE S0 5 s 0 7,

phenyl ] pi peridine trifluoro- acet| c acid salt was

(P epar d from 2-chl oro-1-io0do-4-inethoxy-benzene
3d19, 2-(4-Chloro-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 salt 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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(prepared from 2-chl or o- 4- net hoxy- phenyl am ne by

di azoti zation according to the general procedure by
waeoney7issnd Stille J. Ong. Chem 1987, 52, 748PTHBK2@AM00244

20 collected as a clear oiI7 2.8 ng). LOM (nlz)

352.2 (M#); RT = 2.16 mn; purity (UV, ELSD): 85.3%

98. 9% 3d26, 4-[2-(4- N@thoxy phenyl sul fanyl)-6 fluoro
3¢4e rf’y[ Zr(% ‘b@*ﬁ’@q’rﬁd’}leﬂﬂwlf%i)%ﬂm@tnh@ﬂylé@wﬂdmet triffagro-acetic

hox: ne .a cted
aégél %gﬁc &?%dlﬁglg\d%%w&fol {68? %gn% 8%8@‘9 Cf Rﬁ_ﬁ)clear oil
(3F{I'1r;g)2L(Iﬂ\/Iﬁl (n1/z)p346. 1 yMw)/ RALSD)31 8iln; %%mty T0QYEI3RT 87.9%,
}2 (4-Fl uoro phenyl sul fanyl)-6
1QQBorophenleplperldlne trifluoro-acetic acid salt
was prepared from 4-fluoro-1-iodo-benzene and
collected as a clear oil (4.7 30 ng). LC M (nfz)

3836, 1 ( MY [2-RAF moo-Dathaxy-plemilsulfa@N6-falo8Dpherpd]l-BMeridine

VD 2004/ 087156 PCT/ 04/ 000244 71 3el,
i Z}P“[OQ" O BPn gt owia%gﬁiﬂag@@z%@ﬁw%'E%O@rhw}’ﬂ"ﬁ@ﬁ%%y-benzene
(\BOPRVIOAT Z)%dtcbuédtétpasoa aestdit(1. Paigy ISEMS Was) lB@@%Nﬁ@*) RT =

from1, 2-dichloro i odo- benzene and col | ected as
2.85 aip; mrity (U, BLER): SO.@6MOh z) 356.1 (NMHH); RT =
2.33 mn; purity (LTV, ELSD): 96.7% 100% 5 3e2,
4-1 2- ( 2- thhoxyphenj)lsulfanyl) S
3d24y of-apenylidpir p@ﬂzleﬂylmlﬁmjzlpJﬁﬁm&%a@&}-p@erzdﬁzb drFabto-acetic

mg repared from 1-i odo-2-net hoxy- benzene and
agort

S PrEEe BPEa- 4zsiﬂﬂu0r?é led?@ynzeem cpHgcrgd @818 clear oil
2 % 0
a (Mi'i* )i L?E\@ (@84328?2 1\1/1[?1? >T £YVs gﬁ%&ﬁw “ELSD): 85.8%,

uoroi n
9$ﬁ%ﬂylsulfanyl) quorophenyI]piperidine tri |uoro-
acetic acid salt was prepared from
1-io0do-4-trifluoronethoxy-benzene and collected as a

| ) X y n 7 ine
S%far plc.l)lrl t4§/[b((%v(‘jig)) Lé—g%g%%é)ﬂ@f@-@% 55&@] pipdAdi

trifluppo-aetid gcvdosczlt mshytqph@dy lﬁ@m Rachjorp-Siodbtlemethoxy-benzene
hen 1 flu acet,i c.aci d

GRS ol PR Prabbbly PROG SRR b gRasbndih acdifioe © me

gahetdl qﬁb@éﬂuﬁés byarr@ﬂnégralﬂ Stlﬂél il (ﬂ@) Cﬂe@l MISG52) 7A8F58) and
MH+); RT = 2. HJ hﬂ%

collected as a clear oil (2 8 mg) LC/MS (m/z) 352.2 ( ) RT = 2.16 min; purity

(UV, ELSD): 85.3%, 98.9%.

3d26, 4-[2-(4-Methoxy-phenylsulfanyl)-6-fluoro-phenyl]-piperidine trifluoro-acetic
acid salt was prepared from 1-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%.

3d27, 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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94.1%99.8% 20 3e5, 4-[2-(4-Trifluoronethyl
phenyl sul fanyl )-S fl uorophenyl Jpi peridine trifl uoro-
w@e®iiog71iaci d salt was prepared from PCT/DK2004/000244
1-iodo-4-trifluoronethyl - begzene and collected as a
clear 0|I (3.9 ng). LM (mz) 356.1 (MH); RT = 2.33
; rit WV, ELSD) 92.6% 100% 25 3e6,
3%[§- ~§2 ﬁ%{orgﬁéﬁw.%t{ﬁzmdh%f&wgy —phenyl]-piperidine trifluoro-acetic

abili %9[1?%:[5}%%& 4 RSH P.'Z cohtléj H #ﬁ{)ooe e%tela%d%%hgoteci; g‘é 5 clear oil

ron11 o
(%&m@cLéfd\/ISs(nﬂz):Bﬁ’ﬁlr (diH);( RT5= @33 mih;Ghuivisy (ONVZ )ELID): 96.7%,
{ ; RT = 2.19 mn; purity (UV, ELSD): 860% 87.8%
°3e7, 4-[2-(4-Ch|oro-2-nethy|phenylsulfanyl)-S
fluoro phenyl]piperidine trifluoro- acetic acid salt
was prepared from 4-chl oro-1-iodo-2-net hyl -benzene and

3| | eL3-6UMethoxy- nﬁpl@dml]@nyl)-@ elubrorghenijch B idint 2 ) triffd6rdkacetic

0.
oA SoH) DR BBA DS 3! ConcEa 4 Bar o
(340 b)( BCAVIDI (b hyl . plemy);s W1f aryh) nﬁnfﬂ;mmy QURNENED): 96.0%,

$| peridine trifluoro-acetic acid salt was prepare

&m 1-i odo- 2, 3- di met hyl - benzene and col |l ected as a
clear oil (6.1 ng). LM (mz) 316.0 (MH); RT = 2.28
mn; purity (UV, ELSD): 75.3% 74.4% 5 3e9,

3eB, [42[2( U-FriPubrypairethdypphenLsiddyp-Siflobe-pheyBiCaipytifindf tagiioro-
hencéaﬁ er|d|ne riflugro-acetic acid salt was
ﬁf?lé;% f aﬁpbeﬂa rom 4-i9ap dﬁnéluer@ﬁlze&p%ml}e@zem gl collected

a@Q@l&?'dﬂe? ®thHS L@noﬂsengpm S4B LC/z“@ %@ Zgurity (UV,

purlfy W, EL
EEﬂDTO}M’B@ %%J%lo 3el O,
4-[2-(4-Fl uoro- 3-net hoxyphenyl sul fanyl ) -5
fl uorophenyl ] piperidine trifluoro-acetic acid salt

38AS LRGP HIHS) ok I-9i] 1?/1 ;a}zé;@rsgwnymﬁymbwpﬁéw% p&%ﬁ& Srifluoro-

(prepared from 3-fl uoro- am ne by
aqeria A6t spé VePraRa et B ﬂbomh]elo%e%meﬁlyl-bﬁmw endcaiiected as

2 JHANGY z?{‘%agjt & s /380 Pﬁﬁ@“@}?ﬁz (%r;sm o @%975@%% D):

94(.1\%) 99.8%.— 2. 11 mn; purity 15 (UWV, ELSD) 73. 4%
88.6% 3fl, 4-[2-(2-thhy| phenyl sul f anyl ) -4
fl uorophenylJ piperidine trifluoro-acetic acid

3eS, 4-[2-(4-Trifluoromethyl-phenylsulfanyl)-5-fluoro-phenyl]-piperidine  trifluoro-
acetic acid salt was prepared from 1-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-phenylsulfanyl)-5-fluoro-phenyl]-piperidine trifluoro-
acetic acid salt was prepared from 4-chloro-1-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%.
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salt was prepared from 1-iodo-2-nethyl -benzene and
collected as a clear oil (4.1 ng). LOM (nmz) 302.1

WO RMEDS7IRT = 2. 20 min; purity (UV, ELSD): 98. 3P¢T/DEOGH/000244
20 312, 4-[2-(2-Chloro phen%sul fanyl)-4 fluoro
phenyl Jpi peridine trifluoro-acetic acid salt was

prefzéed from 1-chl oro-2-i odo-benzene and col |l ected as
3¢8, cf-éaf’. St imeny ko gy isulfwaiNE vt pha il 18p¢iing ; trifioro-acetic

t % 100%, 2
o3 B L o ool Ry 0 s o
(6pﬁ pey)i HCAES t(ni/f)l R © (HEE; i RTa€I2d28 fad;tputie (OVe BUSED: 75.3%,

7%4 m 1-f 1l uor o-4-i odo- benzene and col | ect ed as a cl ear
(2.7 mg). LCOMS (mz) 305.8 (MH); RT = 2.14 mn;
3@urlt4yzc -befbf PR IiHIn-B%
21203 %D?L‘??% kel f%ny{ 3@2‘1’@1{ wdrsrephe-piperidine
ir m’upecra@ﬁf Weactld i Sfalh‘umas paeretdde froB0 6aodm}2§ad11hydmdoepqu Aéidxine

r 0- h
and] eogire%tgflla% ;EE % Ll@)wg%?]ﬁ[% Mﬂg4§8 (JNﬁi dlﬁa?l =:%.O4 min;
puitBUN| ELsmmM/%( 88/39%ELSD) : 91.7%  100%

2004/ 087156 PCT/ DK2004/ 000244 73 3f5, 4-[2- (2 Chl or

0- 4- Met hyl phenyl sul fanyl)-4 fl uor o0 phenyl)

d f
siagert ot o 0t uates gt B AR P OB i
tr, aluoi ®adetioi beighsdt n@;)s ptepatdd ﬁﬁinZ)Z B&&ro U-1olibH)-meffbxibenzene

it ELSD) 93.0% 99.3% 5 3f6,
(PEPP? n}z Ol S 3[1{9 %4@%1(1%?}&%}@9}1%@ byacﬁg,4gtmatlon according to the
geﬁllelta@rlﬁ@&ame Lglﬂﬁ{ﬂeg epﬁosml{ 'JU‘UJ% (ORG1 | {pg3Cls9 Sak 1753), an

was prepared from 2 -1 0dG- 4- met hyl - bénzene an
cotlottee et ecles oila3¢1 mg). Ioi/MY @nid) 89.0 (MELYS RT-2).1 Bitn; 9punty

ESD T Go2 8o, PUrity (V. ELSD): 87.8%

fl uor~opheravl sul f anyl ) - 4f | uor ophenyl J pi peri di ne
trifluoro- acetic acid salt was prepared from

314, é’rz(%?d\lqzbﬁlmlwmlsfdfawﬂ&ﬂmaﬁenﬁﬁﬂwmdmcvwoagacazc acid

Sa?tl V?aas réj; ?({ é?la\}n—%@e- L Msbéerf@})leg @3’116%%@ c-{ear 021 (&% mg).
L@A\{Igoﬁ/&) Sb2. o) IRIOE .20 mﬁyp&u&fc@w ELsB)fsbsm%r £00%.

phenyl) piperidine trifluoro- acetic acid salt was
prepared from 2-chl oro-4-fl uoro-1-iodo-benzene and

3?%{(2%%1@%?}%%%%?@@2 ﬂ&o@ gpﬁ)/l_é{?@%z%% lggﬁé,z?p/o?’ ézl'getzc acid

safyB%repared from 1-chloro-Z-iodo—benzene and collected as a clear oil (4.1 mg).
LC/MS (m/z) 321.8 (MH"); RT =2.19 min; purity (UV, ELSD): 96.6%, 100%.

313, 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 (m/z) 305.8 (MH"); RT = 2.14 min; purity (UV, ELSD): 87.6%, 99.8%.

314, 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%,
100%.
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20 319, 4-[2-(2,3-Dirnethyl phenyl sul fanyl)-4fl uoro

phenyl) piperidirze trifluoro-acetic acid salt was
w@e@pasas f rom 1-i odo- 2, 3-di met hyl - benzene andPCT/DK2004/000244

collected as a clear oil (%6 ng). LM (mz) 316.0

(N+D RT = 2.34 min; purity (UV, ELSD): 97.4% 99.8%

g T T TP DR
Jroon a[afaésma‘rveﬁ; ﬁrémdlﬁsin@émo%-ﬂ?&daﬂ n%@;ﬁ’/g&il%fl@ &84 E%I?@ged as

collefted as a clear oil

(4 me) oL OAVIHi(ry/z) rﬁaﬁdt@ﬂ@ L)L\/RjEESDB-% mir§pubty (UV, ELSD):

9 3f 11,
9§80{2§(% 2§OI\/Et hoxy- 2-rnet hyl phenyl sul f anyl ) - 4f | uor opheny!

318, pi-p2yI-dlmeo- 4ﬁlblﬂ1h}bpﬁ@v@ﬁﬁﬂy@) AFlE-oSHlehy a‘?fcﬁlpﬁrlﬁfh{oro—
from4- h&do 2-met hyl - | -1 net hoxy-benzene prepar ed

AR A SR Prapaed Few2- renayl-wep rembthylibezens amt sdhcted as

SERETEn0n, s G8DE BRSNS BTN Lo

8728%498)8%156 PCT/ DK2004/ 000244 74 collected as a clear
oil (4.5nm). LM (mMz) 332.0 (MH); RT = 2.19 mn;
purity (W, ELSD): 96.1% 99.8% 31"12,

313, [ 274-35-Enioo Q- ﬁ‘u&@g} }zﬁbﬁ%%ﬁ %Jﬂgw&n /]- [-piperidiy idige < dfifluoro-
quorophenyIJplperl ine trift -
AGFRG g S pH MES pmwwctfrﬁmubcldom1«ﬂuopd-2mohbdmamaﬁ1r@uamad as

O SESRmE 1 Oy Bl B0 (e Ry ag minbpusidy, R0 ks

9331P4,399. %[ 2- (4- Fl uor o- 2-i net hyl phenyl sul fanyl)-4
fl uorophenyl ] pi peridi zze trifluoro- 10 acetic acid
salt was prepared from 4-fl uoro-

3f8' QﬂF? ?2 @Hg W% ?)779@%%%)?'& 14|ef§ to?%?%enyéf Qz%'e;ﬁ?we trzﬂuoro—

ac@m actzy s(zﬂfJWas prgdyed fraid. 2%1@10@%%101%1 12 -Uenz&RCand! collectdd as
c_.OH Ointernediate for

a cjr%ar g{l%@%@@ﬁ%{m&) 340. O (MH ); RT = 2.23 min; purity (UV, ELSD):

95.6%, 99.9%.

319, 4—[2—(2,3—Dimethyl—phenylsulfanyl)—4-ﬂuoro—phenyl]—piperidz'ne 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 = 2.34 min; purity (UV, ELSD): 97.4%,
99.8%.

3f10, 4—[2—(3—Fluoro—2—methyl—phenylsulfanyl)—4—ﬂuor0—phenyl]-piperidine trifluoro-
acetic 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 =2.26 min; purity (UV, ELSD):
85.5%, 99.9%.

3111, 4—[2—(4—Mez‘lzoxy—Z—methyl—phenylsulfanyl)-4—ﬂuoro-phenyl]-pzperidine
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 Tumney and Stille J. Org. Chem. 1987, 52, 748-753) and
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4a, 4-[2-(4-Hydroxynethyl phenyl sul fanyl)
phenyl ] pi peridi ne hydrochloric acid salt Concentrated
wa@owensEshydrochl oric acid (38 nL) was added tBCHEHDK2004/000244
stirred solution of 1- tert-putoxycarbonyl -4-
[ 2- (4- met hoxycar bonyl - phenyl' sul fanyl ) - phenyl ] - pi peri di
$§%4 20 of (1.25 g, 4 mol ) in acetic agid (12 rL).
cotffsted AS it FlEH UREH? B1D) ubed VA 332.0c@bHey RTG- 208 mpin; purity
t Wee o en quenched by adding ice/water (100
Uﬁf;ﬁﬁﬁﬁéqéo ﬁgg%%%'mas extracted wth ethyl acetate
(3x100 1nL). The conbi ned organi c phases were dried

oA a 81 A e QR oy e - Sieridiea #iftvoro-
afRIhRN0d oIl Wi ﬁ%%a% ?rfﬁb’ﬂﬁﬁgﬁM-gdﬂo%hQﬁlﬂ—%eﬁeﬁé BYA collected as

et her 25 (2M was added. e mxture was
a elehr Qik 643 feg). LO/MS dmde)t336. OdMI O tRT w29 méygpioitiafléd, ELSD):
9ﬁ§&.16@§ resi due was parti oned between aqueous sodi um
iydroxide (2M 100 nL) and ethyl acetate (2x100 mni).
The ethyl acetate phase was dried over WO 2004/ 087156

gCT/DK2004/000244 75 nagnesiun1su|fate and the
3y Feltr&-Miepto-éviionRiew sty it/ gonembenyal-pipariflipe (ifluoro-

- S - Lperi
g A R SO LR oAy B Bhd Bonggtea as
a ¢126r oil 4. antk) BOCVB (B4 620.1 REHMRY =\2ez4 e @abrityT(EV, ELSD):
7 g@c%b(p was stirred for 2 h and Crabtree's catal yst
{'.% @P'O.le mol ) was added. The 5 reaction m xture
was treated with hydrogen gas (1.5 bar) overnight on a
Parr shaker apparatus. The crude m xture was filtered
MetlooduBh a pl ough of silica gel, and the filtrate was
concentrated in yacuo. The residue was purified by
chromat ography on silica gel (eluent: ethyl H
acet at e/ hept aneN4; 2) to produce a solid (0.495 g). N
[ aterial was refluxed for 1 h a
m xture of hydregen chloride in diethyl ether (2M
25 nL) and thhan%W1wRE m.). The sol vent was
evapor gt et of T d ddgeou’ B8 LikiH, hydEloxi
np. a acet atpvkax ST . Wer e added.
conb{ined organic ph&ses m@@@tqjied over esi um
sul f @t Bempdigtefoidasol vent was evaporated opff. Thi s
material (0.15 g) was dissolved in THE (25 nL) and
[ithiumalum nium hydride (50 ng, 1.32 nmol) was
added. The reaction was stirred overnight, before 15

' ench j t er (0.1 d. .
o4 DR OB SRR et o i
Cetidentrated dqueodhydrsthlomataetd (38 nill) wipaidad ees stidétbsoliteon of 1-
precipitate was filtered off. The qrganic filtrate

tefrRpERX MR ogy -2 btrarethexy prsbomthphenylsuitaayl) phgnylirpiperidine-4-
01; gﬂr.?!? gé %W@oﬁﬁ?&%ﬁétﬁﬁ (93 Tur) 10 SHESH RELAYRLed'BS 6 b, 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 ether
(2M, 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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chromat ography on silica gel (eluent: ethyl
acetate/triethyl am ne/nethanol 8:1:2) to 20 produce
W b@408866 base whi ch was precipitated as the PCT/DK2004/000244
hydrochloric acid salt from,hydrogen chloride in
di ethyl et her (2M 5nm). Yield: 12.6 ng. LC/I\/S (m z)
300. ( 2 = 1.79; purity (UV, ELSD% 8%
m@é@%“%t eEﬁnd Sl pRfionty Wgre gVRpOTRicpRfBa TS JNA\BHFI (6[2-(4-

SR sk P 75000 6 B

lnmnﬁiily(eze Ehlooide (25 yrigtanyg [Boasd rﬁ@66 te, 8yraybB uwl dsaddyikd.-The reaction

s RRR R e b feas calelust (50 6 T romaDptiangtidssh The
réfaatio Drmﬁuic'el WY ﬁ’ezﬁé@ﬁﬂtlh] hydR %@ﬁ radli( 1§ lﬁﬁ%eﬁﬁgﬁte&{ Q@a?r)%haliel

0.1 g, 21 mmol nmet h carbam c "aci d tent - but
appaEaive rTf(eoch@gnmolrwaﬁ nﬁtitﬂled threapetr eoblbughmfmrlhylgel and the

ﬁﬁ'{ﬂt@ ?a?%ﬁn&%@daﬁ q %Ebgol BI‘%SIHI?% 2k %glgl eq %ilzvjhroLrgato graphy on

sitles gell (¢a@ni: mtﬁ;@laUﬁﬁlte/heﬁt%nM)Z)W@%rcﬁﬂﬂ@d dofidq0ab5 I €0l285 g of
SO|utIOP of bls(dlbenzyl|deneacetone)palla itun
W

thispgatssiol was tsdiexef fon 1 duamussie)of xdrogge ehlaride in diet 1yf ether (21,
2?&@4&&1%&11&{& 32’5 %ﬁgs’gﬂ EMhnt [vgas]ev%a %rﬁ%ﬁ ( %P%{cfg%oas sodium

P, 0.009 into
hyzCthmd&QZMJtiﬁ(ndé 4d. @BY ggetdde BxTomil)) weas z&ldlé&dTHmdombmed
acti on |fﬁxture was stirre overm ght at 100 C.

Ofﬁﬁ%w S5 BRIt W%@Pé&?@@ ARd Sheosalyqnt aas pvaporated
off] h‘rﬁid&ﬂat‘éﬁhl' EO915 U g diQbHeas, (P éf@-%{?]ﬂ Igi Hﬁﬁuﬁlhﬁumlmum

product. The sol vent was evaporat e
hydélsﬁ@d(@ wgs ld2smoiohedas addedt Bl esaetion was istiered BV«BIh)ghariIbfore

oD B eVt S £SO i s

h}&@bMdat(O.Z mL). After stirring for 30 min, water (1 mL) was added, and the
precipitate was filtered off. The organic filtrate phase was dried over magnesium
sulfate, and the solvent was evaporated off. The crude product was purified by
chromatography on silica gel (eluent: ethyl acetate/triethyl amine/methanol 8:1:2) to
produce the free base 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 E:

t|>oc

N §

. Pddba, .
BINAP
S H NaOBut HcJ S
+ N —

Br F boc

HN F
| 5a

Boc-protected 2x
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15 was evaporated off and the crude product was
purified by HPLC to produce 4-[2-(4- nethylam ne
w@hb@apsassd f anyl ) - 5f | uor ophenyl ] pi peri di ne 5a BGT/DK2004/000244
trifluoric acetic acid saltg Yield: 9.8 my. LCOMS
(mz) 335.2 (MH); RT = 1. Qg purity (U\N/ ELSEI)Zjb ,
. 9% %, 20 th F:. boc a
S pu) & 12507l i henp el gyl eororens ) piperidine
z@g@;@fa@&ﬁc&@&i&% 6a 6a, 4-[2-(2-Fluoro-4-vinyl
| sul fanyl)-5 fluorophenyl Jpi peridine tri |uoro-
u@}@@ar@ogﬂ% -[26-fteore- %bnomoephemglsutfm@ﬁ) Efﬂuoro-phenyl]

pi e(?%} égif gﬁ%y%:?&g? nydu]o gbé gh&mﬁo# %gfrl 8%&?1:'];1 G8 amic acid tert-butyl

estdrgi0t03B gt §.25 axmok E}iﬁr@ﬁﬁ%ﬂ' ﬁ@ﬂh%%&?ﬁjmﬁfé) and(l@oo}é &vc?%;(la to the

d Pd2dba3 007 g, O.
pr(’iecl‘ﬁfﬁ ag\la%e eté’édfz dre QYﬁUmgng L?&Oﬁdézj-( @3@%13 1R) dissoBsd in toluene

IR Yo LG B P40 9y Lo

(Rddb&- t 6ra06bug,y| 0.pHoS pimiaip 6 Ofdectrlic  200iYiPRAGTosphany -
ction m xture was stirred

rli%)&(’a‘i]?gleggl @R@P ﬁw(g)%r% LG Tomman folionadl eor Saditn tert-

bLft@)dee dich.ubedy, 8 34 na6Elh QAMst Sdde8 4 OtHenlle)actﬁﬂzn‘Iﬂ(tg%e (V%? stirred

The filtrate was extracted wth heptane
ovgra gkt 188 Codhe rédcophaseramss cwhaktotnt andaﬁltened\ﬂa@u@h celite

o 48 U R A s

resitlie wWas dﬁ@@l@éd anghethhRng @El‘éhﬂ@? WaS a%ﬁ'lﬁfﬁﬁgelg\éﬁfoﬁﬁgm diethyl
The sol vent was evaporat ed and the cru product

et]eqy @5 &35 wes \mﬁr ddied gne yhe-rlagion wes stred oxlermglﬁlt The solvent
| rophe

M B e TR o K A RS-

mdthylayird3ZhedyksMfriy)) RV flzordpR&hiyl P pidel MideUSa J5LEPD) tifRBrid Yacetic

acildosa%? Y?fef)d: 9.8 mg. LC/MS (m/z) 335.2 (MH"); RT = 1.98; purity (UV, ELSD):

75.9%, 96.7%.

Method F:

Pddba,
P(Bu),
Sn BU3 CSF HCI (@/

Boc-protected 2x

6a, 4-[2-(2-Fluoro-4-vinyl-phenylsulfanyl)-5-fluorophenyl]-piperidine trifluoro-
acetic acid salt

To a stirted solution of  1-fert-butoxycarbonyl-4-[2-(2-fluoro-4-bromo-
phenylsulfanyl)-5-fluoro-phenyl]-piperidine (fert-butyl-oxo-carbonyl-protected  2x)
(0.12 g, 0.25 mmol) and Pdydba; (0.007 g, 0.015 mmol) in 1,4-dioxane (1 mL) was
added cesium fluoride (0.084 g, 0.055 mmol), vinyltri-n-butyltin (0.083 g, 0.26 mmol)
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Measurements of [3H]-5-HT uptake into rat cortica
synapt osonmes. 15 Whole brains frommale Wstar rats
W@ 1@30225 g) , excluding cerebellum are honogeCi/PEA00H000244
0.32 M sucrose supplenmented,pith InMnialamd with a
gl ass/teflon honogeni zer. The honopbgenate is

t 60 r.1 n at 4 T. The pellet
il Romtins h@%s"f&o n 0t esate ﬁ‘PPFOF’(u 893 rnol). The
reﬁ&lcﬁﬂﬁlx}tu@ wWaRlstidd Hiféimgﬁhﬁ ol ke ‘13'% c t8re W?’rsg cooled to rt,

honpgeni zed (20 sec) in this assay
difpedy ki acetogiile/ (AR L), anzﬂeﬁsltemb fibe lfrlwe mS (e&trad:teldl KN&tlh)heptane

dded to 9 | at
('f?ﬂ 2 ifﬁL i ef’fé]y?"%t"ﬁrgﬁ%o@”?? e 81"8%%@3{\?%8{5?1"6?0 e was
0. %r%/llﬁﬁhc"&%ge addgdqand iy Jeecion; Wa%icsitlﬁed Beeeight. sThe Solvent was
ev@ Uﬁ%@%f?gn&“tﬁehcrgée/ AR %) %as]p%rfﬁe jo t%glzgﬁo procguce 4-

I s adj usted 4. The incubation f's s
[Za(acﬁlmo-t‘lﬂss]alepheuy]au]fany@ld ﬁasmph@mdl},qmiper&ﬁn@f@o a@ th& -trifluoro-

ol 1 0L SSHDBLETT, W R0 B 22T G e

SqT%er filters (soaked for 1 hour in Q 1%3
pol yet hyl eni m ne) tinder vacuum and inmediately washed
with 3 x 0.2 nL assay buffer. Non-specific uptake is
determ ned using citalopram (10 Mfina
concentration). GCitalopramis included as reference
Measvabiner sl HBSEET aptakeSeto 9% ROARS] SHIapPosoRRs.

referred conpounds_of the present invention exhibit
WE o6 frefpmale MWistabiteisofl25H32DweR0exaiMing G50)bdlium, are

hoh{b%eﬁ‘i%%@ rh@%?;’lﬁ suct b? sty %I‘E&P%?\, lnr-%%e gﬁga'ﬁrﬁg vglal a glass/teflon

which Ft
hopmgfzmzab [The hetmogermte is MbntAg20 Qd 508% E56r 10 min at 4 °C The pellet is

RS e L o
hoRHoRERizEd [MRE) - ti’fg%gs y%‘élfw_lj)h%osrﬁ ﬁfa@gf %ﬁﬁraﬁn%es\{\%ompomlds

harvested in i1ce-cold
(orc bnffen) nandg 14 280 [N]-SeHT aam addedte (96a12ve1-1 §ateC.an@shbbe br1eﬂy

el SRR A5 B0 P PR 2
MgS 0y, aszmmM NaAHPOQULS7 n\@ m@mgo 962 @nﬁOEEQAP 184V elucose

3H| Mesul ergine (1 nM and testsubstance were
anﬁg thaMaaseer bicorcid Buffen issexygenated wish 95 ‘Vd)(i)zvﬁ% r@pms 10 min at 37 °C

f e 7.

oSS T 5 e PRS0y T B8t b ot

of 10D ngM AfteHT5 ﬁmumdul?lm?11fWﬂ€ rﬁdib‘ﬂl%fitegﬁ POEshBSles are filtered
tration_on

dlrecthargrE e%mbfylte}/a%%%n gllass fiber filters (soaked for 1 hour in 0.1%

polyethylenimine) under vacuum and immediately washed with 3 x 0.2 mL assay buffer.

Non-specific uptake is determined using citalopram (10 pM final concentration).

Citalopram is included as reference in all experiments as dose-response curve.

Preferred compounds of the present invention exhibit serotonin reuptake inhibition
below 200 nM (ICso) in the assay above. More preferred are the compounds which

exhibit inhibition below 100 nM and most preferably below 50 nM.
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10 filters (pre-soaked in 0.1% PElI for V2 hour) and

counted in a scintillation counter. 5-HT2c receptor
wetdoosge as determined by fluoronmetry. This aBGHPKMS/000244

carried out as described by gorter et al. British

Jour nal of Phar macol ogy 195 128, 13 wth the
3 atl o escribed below. 2 days before 15 the
[ﬁg/teeﬂ‘ IE%F(}éfEEq@rl‘@g%Htﬂﬁ 10 20 pm)l / my pr ot ei n

V1 p we at ed

Cgﬂlgg%g?t %?ﬁﬁcﬂgﬁ%’et%&a@g& rmno coanflﬁzin 20V gf;eptors

(Ewoscrreny| awar@haltvh@eémpmercrmw ﬁﬂMeTme IplEs 7Welmeffdimntammg 125
Devi ces, and

|
o RRGR R e b0 P RS e B speciment selbpverspauickly
thawed bt@ti HonddgeBR My B0 Trisafgr7. 7 'ﬁfsﬁgsdnt YHtY@?hﬁi%& Wiqouts

a suitable |l evel to obtai n basal val ues of
cogsisting Habelly MSO]QIQ'[@RFLJ'SH]M@@WJ&IH%(I o) ran&baissibubstance were

inbUBRLER) g%@crﬁlnvﬁ%% ‘%’?Sfottﬂam%%ﬁ% Sras 48 %CFP?}H]&Cd dplqgeﬁay buffer (50

assessed usi ng I ncreasi ng
mbbiFpe qmm 7> ambmmg)e&fﬁ&ﬁﬂﬁﬁg wak Gefind@inUns Rm&&e of 100 uM 5-

ess ngthe EC85 of 5-HT wit
H@o%&&ﬂ‘? Pﬁé %é?ﬁ %%uul%ms ViRscERagteds byt saquusy ¥tativoem GF/B

A T e

Clainms: 1. A compound represented by the general

| I R5 R~ R RO RFT R85 I
'mrégg'f’%pt?&g%ﬁ&cy *F%?etﬁinm%bﬁrf@"irﬂ'ﬂé é(ndent I y sel ect ed

1pBit | )
THi§ OdBshry dﬁz&‘g@ﬂnegag%;ﬁﬁ &e@é’@&k ?gn%l §ry ela f b1 t%/ %) Yournai of

Cl 6-al k(en o)
Phaytaesiggy 59%{ g, €3 wéth the lnfehfigations | descnbed below 2 days before
th{&x&gr? t %Hg enﬁy )(greSSlhallg 2%1pmo?/| lfg( Srr(])/té{n 1¥1in?zi§1y5 }?Tzc VSV

erein
receptors (Buroscreen) were plated at a density sufficient to yield a mono-confluent

layer on the day of the experiment. The cells were dye loaded (Ca**-kit from
Molecular Devices, and according to their instructions) at 37 °C in a 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. ICsy values were assessed challenging the ECgs of 5-HT with
concentrations covering 3 decades of test substances. Ki values were calculated using

Cheng-Prusoff equation.
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and RY are independently selected from hydrogen,

ClL 6-alk(en/yn)yl, cyan-Cl _6- al k(en/yn)yl,
wW@300308366 oal k( en) yI PCT/DK2004/000244
C3_8- cycloallc(en)yl Cl_6-albk(en/yn)yl, or NRZRWC1_
6-al k(en/yn)yl, wherein RZ and RWare |ndependently

el ected from hydrogen ClL 6 15 al k(en/yn)yl,

M8: cycl oal k(en)yl, or
C3_8- cycloallc(en)yl Cl_6-al k(en/yn)yl; or Rx and RY
together with the nitrogen to which they are attached
1.t4 epmpodidreptesdidedloy thierpgnerahfochuladt i onal |y cont ai ns

one further hetergatom R6, R7, R8, R are

i ndependent |y seH%cted from hydrogen, hal ogen,

Cl_6-al k(en/yn)yl 2¢ Cl_6-allc(en/yn)yl oxy,

Cl_6-al k(en/ , fanyl, hydroxy,
hydr oxy- Cl_6- al ifyn)yl, hal o-Cl_6-al k(en/yn)yl,
hal o- C1_6- W) RGXY, or NR'RY wherein RX and RY
' y1 sel ected from hydrogen,
cyano-Cl _6-al k(en/yn)yl, C3_

C

-Cl_6-al k(en/yn)yl, or
k(en/yn)yl, wherein RZ and RWare
nety €l ect ed from hydrogen,
Cl 6-al k(gpfyn)yl, 03.8 25 cycloallc(en)yl,
C3_8-cycloallc(en)yl-C1_6-al k(en/yn)yl; or R' and RY
I together with the WO 2004/ 087156 PCT/ DK2004/ 000244 80
nitrogen to which they are attached forma
3-7-menbered ring which optionally contains one
whitelper heteroatom provided that at |east one of R
R2, R3, R4, R5, R6, R7, R8, and RO is different from
5 hydrogen al so provided that when R3 is methyl, then
ﬁ of R6, R7, R8, RO
#n 1H9/?PF86%WY %?ilecasdsfa?ltl liveengsas halogermigyano, Ci.q-

all&@fﬂ@ﬁw] dCP};} aHJ(éH/ﬁi)grloxyh el ?bﬂé&@lﬂ)glsﬁ%{gg,n §){}{3 " droxy-Ci.6-

I‘O en al ogen, cyano

11/811)}11,k1@9é¢rﬂym)aﬂ¢(@% ylil)YCl haﬁ)—@h kéﬁﬂ(ﬁryyr))ylosy,l éxaNRI"Ry wherem RX

anﬁrié‘”.aﬁ%ara%%%'ar'ﬁ%fy Y0l 65 s SRy Syano-Cie
au@&n@n}yl k@ﬁgﬂéwreayt()el;)?y%% g%kﬁﬂ@&b?ﬁm Xﬁﬂcrén/yn)yl or NR*R"-C;.

cloallc(en cycl oal k( en)

6-9@1(‘ e/ya W wheset) B ang R N@R\M@Enéeralyk@éwtqdﬂﬁym hydvegei, rC1.¢-

all@%@ﬂgl,mgn cléﬂ?@ﬁ’) den@y%f%zﬁyf@wgd 6" ﬁ(‘( 912)?/ ecpr R* and

RnyB g&hmywith ahd (ropyh td Which Bredlakd @ficked Ydrm PROX hg:ﬁijoered ring
at I f ﬁne of, RX and RY is NRZRW Cl_6- al k(en/yn)yl

pptiquady sepfaims oge Gther hetaropfosth hydr ogen,
Cl 6-al k(en/yn)yl, cyan-Cl. 6-al k(enlyn)yl, C3.8-
cycloalk(en)yl or

R°CR’ BRG}R:QI uarlmepm)qemmeteemﬂ Wioan hydrpyér, HatogBX (amalﬁbémyn)yt
Cre Gl Tk o ST A L O Rgirony -C. -al(enam)yl
halo-Cy.¢-alk(en/yn)yl, halo- C1_6-a11<(en/yn)yloxy, or NR'R” wherein R* and RY are
independently selected from hydrogen, Cy.¢-alk(en/yn)yl, cyano-Ci.-alk(en/yn)yl, Cs.
g-cycloalk(en)yl, Css-cycloalk(en)yl-Cj¢-alk(en/yn)yl, or NR*R“-C).s-alk(en/yn)yl,
wherein R* and R" are independently selected from hydrogen, Ci-alk(en/yn)yl, Cs.g-

cycloalk(en)yl, Cs.g-cycloalk(en)yl-Ci_¢-alk(en/yn)yl; or R* and RY together with the
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contains one further heteroatom typically RL is
sel ected from hydrogen, Cl.6-alkyl, or 20 hal ogen. 3.

wab@4osmpound of any one of clainms 1-2, wherei PCRRKRE4/000244
sel ected from hydrogen, haphogen, cyano,
Cl. 6-al k(en/yn)yl, Cl1_6-al k(enlyn)yl oxy,

.ClL. 6-al k / | f | hal,o; C1_6- al k(.en/ [ .-

SEE IR T S R e W R

coftRYRP furti2S h@erdalbn- al Kyl . 4. The conpound of “any one
of clai

clainms 1-3, wherein R3 is selected from hydrogen,
hal ogen, cyano, Cl1.6-alk(en/yn)yl,

Cl.6;5al n/yn)yl oxy, &1, 6-al kbend yiv) ylss nyd 4 .
vl Bt G BT R RO ST R SHL RS diffpeng from
hyBygeeoas plolidedahkywhen®’ & @6ihal, iwayat 1bat ogenf R', R?, RY, R®,

Jnal o-Cl 6-allcyl h){qdr oxy-Cl _6-al kyl, NRXRY wherein RX
R% BR'. Ry dRobeiffersAbirem hydragens- al I cyl , or C2_6-al kenyl ;

jical ly, R3 is selected from hydrogen, Cl_
Org?gﬁ%&y% Cl_6-al koxy, or hal ogen. WD 2004/ 087156

PCT/ DK2004/ 000244 81 5. The conpound of any one of

2. ﬁg\ggggw’%ﬁ% gﬁg‘?%bg: %fﬁgr:e}sp( gﬁ ;ts;%;es%%df ek h%gorg%g,eﬂ]dlo gen, cyano,

% éceﬁﬂfh%ﬂ,e n/ M[‘)ﬁéh@é‘ﬂ//?m)?ﬂax?; al b(_@alldéa)/yﬁﬁmhffam,l , halo-Ci.¢-
hal o- C1_ -alxk en/yn_)yx; ty}%l cal I&/, 4 1s selected from
all(yafyolybror NR'RS -velhekein\R ™ andiFd pam independently selpgted from gydrogen,

L DESTR l E0L 1 S 78 o M 1.
Clgial%(-eﬁllﬁﬁ%ﬂ,e?{ N)R)‘il(‘f’-,cll %hﬂﬁleﬁbﬂﬁﬁrgpﬁyeé%imgm%d( RY are indlependenﬂy
-al'’k(’en/ yn) yl sul f anyl al o- - en/yn)yl,. or
ScEA A by G B ar R VBN eSS GRURADY D oE B Siey g ke
fr o . - | . mW_ 3
B
thd Oty ¢4 sdbdtédefipyl hydiogenallh ¢@bkdény/myl, cyano-Ci.c-alk(en/yn)yl, Cse-
cyy%gggﬁgg_ﬁ?:égggcg{cégglélﬂi)yﬁ@g-ﬁ o ?dor%&lgr{de R’ together with

it i ar&RMds b 13c{-eWeredofin h optionall

th%/“éﬁ’ogg}l&% Sﬂgl?}ﬂl%ﬁé- al | 2%%%’%) yI orovided That ifo Y

confrnsofneurthercheRroitemNIPRAITR 6s sdded¢kfivmpivdrogenef-¢-akyl, or

I ther is selected from hydrogen, Cl1_6-al k(en/yn)yl,

188 Ho- C1_6- al k(en/yn)yl, C3_8-cycloallc(en)yl, or
C3_8-cycloal k(en)yl-C1_6-al k(en/yn)yl; or R and 15 RY
together with the nitrogen to which they are attache(glr

3. Brensempund mfmsarang ofi dgmswhizcheistn Bnad psjectesh figih Bydrogen,

ne further -het pi IS sel 19 Fanvl
ot o sl R, G ei o G AR b 1oiTuny
halo-C;_s-alk(en/yn)yl; typically, R? is selected from hydrogen, C;.-alkoxy, halogen,
or Cy¢-alkyl.

4. The compound of any one of claims 1-3, wherein R is selected from hydrogen,
halogen, cyano, Cj¢-alk(en/yn)yl, Cis-alk(en/yn)yloxy, Ci.s-alk(en/yn)ylsulfanyl,
halo-C;_¢-alk(en/yn)yl; typically, R® is selected from hydrogen, Cig-alkyl, Ci¢-
alkoxy, halogen, halo-C;.-alkyl, hydroxy-Cy.¢-alkyl, NR*R” wherein R” is hydrogen
and RY is Ci.¢-alkyl, or Cp¢-alkenyl; more typically, R? is selected from hydrogen, Ci-

¢-alkyl, C¢-alkoxy, or halogen.
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7. The conpound of any one of clains 1-6 wherein R6 is
sel ected from hydrogen, 20 hal ogen,

W@1008/48118¢ en/ yn) yl , hal o- C1_6-al k(en/ yn)yl; typtTaKRg04/000244
R6 is selected from hydroggp, or halogen. 8. The
conmpound of any one of clains 1-7 wherein R7 is

sel ected from hydrogen, . halogen, Cl_6-al k(en/yn)yl,
5 o b TP R D P g Plaity b BAPPTR it Sels o by drogen,

has dg N, Ql. 9. d~of 0 f
c|§?%53%%% &%gﬂggn %gifsC%?fgggggﬁgg%ﬁgh§H?%gQ%¥WB§B&ﬂHWL‘
halaiCh gentls(e@ynp;atly kicely, yi) igl sele@d Gromh i érokym) Vil atloxy, halo gen,
of I Q-lgl 6-al k(en/yn)yl, or NR'RY wherein R' and RY
aref 3%pendently sel ected from hydrogen,
Cl _6-alk(enlyn)yl, 30 cyano-Cl_6-al k(en/yn)yl,
C3 8-cycl oal k(en)yl,
6.CBhgcerppougl & @1y) gie of clgind k{ewhsueinyR} ioselected from hydrogen,

e at Sy elRalPh et ahu” E5 Aknsmyisuitny,

hai-(Ballit(ed/en)yy, o IR Ry Bereiyi Gt oald RY ie)iMlispeRliently selected from

8- |k |-CL 6- allc(en/yn)yl, d that
FoRHG. b RIHHBIRY | SRRERWABCBYADK( ity ralkinab.  Cui-

/ 84400 her i w
MR S TR O, P K
mdmd@ml}ﬁseﬁicll@(deﬁmy lh%f;lfgfe%‘&_ﬁ&-azlk&jﬂy@)@jl#Cﬁgl);ydé?(alla(eél)yll\; or Cs¢-

- 8- cvcl pa e - -al k(en/yn)yl; or and R *
Cytgﬁog“ﬁi<ﬁ‘@1~§»-f-ﬁﬁ<%?%)@%ﬁ# ;Hr%é‘?d_ fhgt v\fnryv%%f Reyangk B” at PHEREL1-6-
alk@hPndy1 Ihcir RMAIBSE sElehidd Whing ﬁly%‘ébﬁ’ r@ll-é-éikﬁeg@?@! Pfacl)lr%-Cl_G-

one further heteroatom typica RS 7S se
alkigaivaydnCs.ceydoalklep)yl, o5CCI-cpeladlk@ryyl-Chatabk(€l/yhyyd &y R and

0 I .10, The . .co upd of any.o of ¢clagims 1-9 |
R oadet 88 e R Sf SRR Mow s SRS Ty agefmeimbered ring
with Gopaloh k(e rebytaiig! ond @hiehreElhdBerdhibfng rtfﬂyiem;l R ¥PLQ& Y from

RO is sel ected from hydrogen, or halogen. 10 11. The
m%%ﬁﬁ%uﬁd¢6$ybﬁyh%ﬁ§ﬂbf clains 1-10 wherein the

conpound of fornmula | has 1-4 substituents in the

phenyl ring(s), selected fromany one of R1-R9, which
7.8te caifduad extant ram dtydaiagens wheeine® iseggdoddfrom hydrogen,

ubsti f uent re_hydrogen. 15 12. The conpound of
halogen. 1;6-@g§aﬁyg)yﬁ,p£g{908b@alkgalﬂyn)yl; ’cypicall}r;rp R&J is selected from
hy@rc[g%n,(&-}gmg%p- phenyl sul fanyl)-5-trifl uoronet hyl - pheny

|']-piperidine
4-[2-(4- Met hoxy- phenyl sul fanyl ) - phenyl ] - pi peri di ne

<1.2- (2. 4-Di net hyl - phenyl su] fanyl )-5-4rifl uoronethyl -
8. ﬂr(%{r?y(ﬁ{l}pﬁlluk}g o &le)é)nepor} chuns J- Wer%mSR?t 1rs selected from 1>1/ydrcr))gen,
halogen, Ci¢-alk(en/yn)yl, halo-Ci¢-alk(en/yn)yl; typically R’ is selected from

hydrogen, or halogen.

9. The compound of any one of claims 1-8 wherein R® is selected from hydrogen,
halogen, Cig-alk(en/yn)yl, Ci_s-alk(en/yn)yloxy, halo-C¢-alk(en/yn)yl, or NR*RY
wherein R* and R’ are independently selected from hydrogen, Ci.¢-alk(en/yn)yl,
cyano-Cy¢-alk(en/yn)yl, Cs.s-cycloalk(en)yl, Cs.g-cycloalk(en)yl-C;.s-alk(en/yn)yl, or
NR*R"-Ci¢-alk(en/yn)yl, wherein R* and R™ are independently selected from
hydrogen, Cis-alk(en/yn)yl, Css-cycloalk(en)yl, or Cs.g-cycloalk(en)yl-Ci.¢-
alk(en/yn)yl, provided that if one of R* and R’ is NR*R"-C;_s-alk(en/yn)yl then the
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4-[2-(4-Chl oro-phenyl sul fanyl)-4-fl uoro-phenyl]-pi peri
di ne 20 .

wa 240208154Vt hoxy- phenyl sul fanyl ) - 4- f | uor o- phenptT/PERE1000244
i di ne 82 _ _
4-[2-(4- Met hyl - phenyl sul fanyl ) -5-net hyl - phenyl ] - pi peri

%E‘Fg Coegtoty o by dragehy ¢ sGRkERGm Y5 cxardi-s gHEFRDYpi Cos-

cypbualldemg!, d- Css-cycloalk(en)yl-C;.6- alk(en/yn)lyl or R* aﬁd RY ‘}?éethf’j with
L 4- Fl uor 0- 2- met hyl - phenyl sul f anyTl’)
the &1 segendp ehich they are attached form a 3- 7—membered ring which optionally

cc[n%alﬁéf oﬁ@ Ry h@%ﬁ@f&rﬁ u Jp%}@ )R8 1S s€ ec‘}éd f%‘rﬁ %dlogglnpg L-glkyl

I ne
CAo-[aHioé%lﬁltd O .galkyirel hylogghenyl sul f anyl ) - phenyl ] - pi peri

di ne 4- . o

[ 2- (4- Chl oro- 2-fl uor o- phenyl sul fanyl ) - phenyl ] - pi peri di

101€Th d of fcl 1-9 lected fr:
N 5 c(oinpourl:l)| c?h ag}rf C())ng hoe rc]:ya[lms = anw%elseub ﬁe is FT e% e pero ﬁ%rogen

hajogen, (- 6@1]((@“/@)5‘1“@9}@@@}‘6‘@1&@%@35& f@pmhl)y,pké nigl };el@ctt@ds [from
h}}dﬁj& g %r4h 84 Chl oro- phenyl sul f anyl ) - phenyl -

[2 (4- Met hoxy- phenyl sul f anyl ) - 5-f | uor o- phenyl ] - pi per
114 T[hQ Cmpelm(b@fowr@wwf siaimadyl0) whertintbe compemd £ foirpelnil has
1§ st i, e Pt ne(ie IG5 9OR) G GBS R pmBish are

dlffeluen‘efrom -hydrogen, and the remaining substituents are hydrogen.
[ 2-(2, 4- D et hyl - phenyl sul fanyl ) - 5- br ono- phenyl] pi per
i di ne WD 2004/ 087156 PCT/ DK2004/ 000244 83

124 7hé C&ﬂpé\@fdmfl clé?ﬁ’leln ¥hig %In%éﬁ'l& bez%ng | uor o- phenyl ]

peri

4- @P(420bl¢rcﬁhhw¢suﬁhmyiy5Suﬂﬁamme)hﬁphﬁtymyb1p&h@1ﬁy| ] - pi peri

4'@' D ﬂmﬁ@tpﬁﬁlilylﬁ}ﬁ@lw )WFEW’}PFﬂémFr i f1 uoromet hyl - pheny
[2]_?2%\4(6 D@rhbtﬂypﬁlelﬁisu[fgrl}(@S %ﬁl&l@ﬁilatﬂyl BH&E/Y]' ﬁlﬁ&flé’ﬁﬁg ) -5

uor o- phenyl] -pip erid
4- @q%hmf@h@wbuﬁh@ﬂyﬂéhlmapmml]@lpd:mchn@ phenyl ] pi peri
4- & ({Aﬁl})&?‘%m%ﬁ é)%elpj?huhga l) 4 {llﬂ#ﬁr equfg}f)enctfljnfeanyl )

4- @=([42NI(et4ryN§hényﬂsu4|faﬂil§iﬂMh§tﬁﬂrpr?l{éM&D] pRpdiduRy 0- phenyl ]

4- LZR@“TQ%W%K@W[Q’GPEW) §@h¥1ﬂlhﬁ@)llbhm¢yﬂﬂnepl peri di ne
4-?-@21?%@1})?1{1%[ Blléhgﬁ?}}lﬁﬁfan% SOt fhy —Ekiaerﬁ i —plperl(iluor 0- pheny
4-12- @gwémo@ﬂpheMstﬂﬁayMwempEpﬂwnwlﬁlpemdlﬁe 5-f1 uor o- phen
4 [fézé(@lll % qylfnhawlwlml%;ﬂhgwﬂ-awnﬁms
[Qf L@ﬂ@fmslg}? {)d_ hﬁ&?ﬁﬁ%ﬁﬂLg&n@lﬂwgﬁl e) 5-f 1l uor o- pheny
4- [|2} pidreliphenylsulfanyl)-phenyl]-piperidine

4- @ &%lglaroglmoetfﬁ)onghp%e}{yls1u1fa11yB pl)enyl —fpgp%?lrdglephenyl I-piperi
4- [[234(@1&@}@1&1@&@@%@11Ipﬁ@@adh)e 5-f 1 uoro- phenyl] - pi pe
4- [2 (4 Methoxy-phenylsulfanyl) 5-fluoro-phenyl]-piperidine
4-[2-(4-Chloro-phenylsulfanyl)-5-fluoro-phenyl]-piperidine
4-[2-(4-Methoxy-phenylsulfanyl)-3-fluoro-phenyl]-piperidine
4-[2-(2,4-Dimethyl-phenylsulfanyl)-5-bromo-phenyl]-piperidine
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15

4-12-(2,4-D fluoro-phenyl sul fanyl)-5-fl uoro-phenyl ] - pi
w@eosasmes 4- [ 2-(2,4-Di et hyl - phenyl sul f anyl ) PGI/DK2004/000244

-fl uoro-phenyl] -pip eriding,

4-[ 2- (Phenyl sul fanyl ) -5-fl uoro-phenyl] -piperidine

o B Sln 2t gor o phenyl sl famyl) -5 uoro- pheny
475 B RN IS HELG Y okt bHEH - RPERRE - Pi P eridine
442{2-MShynhenplsplignyy)-Safifunyh pthl-phangt|epipdratind ] - pi per i
42 RS Dimettyrbeny P Dy BRERRSR - RIRFFSNS. 11 wor o- phen
45[124(4—%@6‘—?]&&51}1‘1@11&41%1)-S-ﬂuoro—phenyq—Piperidine

52-%@[\/92{\4 - 4- met hoxy- phenyl sul fanyl )-5
4134 ' prpefyerp-phsnylselfang]) rfe fluaro-phenyl]-piperidine _ o
4 T2 SR b AR RS 5306 pRed AR GabReny! 1 - Pl peri d
443{(2M&1éﬁyu@{mymhﬁﬁly5ﬂ)3&1ﬂuaftyblieng:}]fljip@[@nephenyI ] - pi peri

e

4%f%%ilf?ﬁ-mw}-ah@wfa@%ﬁ;ﬂl@mﬁbwﬂlypipﬁéﬂﬁw] 4-
214 Lnfhbor Sl YRERIRIRRYY SU{ A0 phéa Bielikine P! P

eril

4-42{ 2-Chdorvet froory-ihengitfdny e fiydrewihbayly-pipepidarry | ] - pi per

4'15,2]{%?%L?f%f‘ﬂl?tll“%?]%@ﬁﬁgﬁwy%?'fﬂéiﬂgﬂ'l?hﬁ?ﬁg@P?riqé’ileperi di ne
4-‘&2-_(i—_@h(o’%og’helglﬂﬁféﬂ%b=53ﬂ§6}}z$1p?1€ﬁ)tl?a5i>ﬂe}idﬁllae nyl] -pip
eridine 30 4-" [2-(
4-[ 2 f v e g To-plvaxylsutfam i Ayfluprpplesayl [ipipgidiner i di ne 4-
AE24 R R T A A
44|ﬂ2{2{40ﬁnf55ﬂ}@4”pﬁeﬂylm&fahyl)=3Pﬂ1ﬁﬁbf1pﬁb|1|1}f1]iﬁﬁpleﬂidﬁe net hyl - pheny
- Pl peridl ne
4R ity fivge-ayony Braipgicing f anyl ) - 5- met hyl - pheny
k.7 pinper i g / / 44" 84
B e O PR Bl B 1y e
442 3-pihpeo-ptiemdsulfnfyB-X-Buoro-phenyl]-piperidine _
R R RS S A 2 L ey -pipe
41_[%%2;@5?%8&6@{5%%@&%%-§-%u%%l¥ﬁélfyﬁ:ﬂﬁéﬁﬁihé phenyl ]
4-f2{2Methyti-methoRyphenylsnl fanghsl Sudrd-phyhyl}-pipesting| - pheny

I-] -k peri.dine .5 e
4Lf2]'f§'h¥ }y_éfrﬂhﬁ?%l-s'ﬁl-fqnlyabsr'gg?fﬂ&wp%lﬁﬂpffﬁﬁg}lﬁe- 5- et hyl - pheny
I[jl\/(bgtm;g%f/é g%ii%’lsi sul i’%ﬁgﬁc’f 05_p Preel%y# P Srﬁ‘élﬁeyl ] - pi peridine
4-I2-(4-Friflgoromedyd-rhenylsdfaoyPibayylsul f anyl ) -5

- phe ' Fdine, 4-12-(3..
4"1%'%%0?5'%%&6]?6@%@@%@fa%ﬁ?@ﬁwli'?’é’gﬁ%?ﬁy| - phenyl ]
4-{:p(szeﬂ@bxﬁyez-nfbﬂ[ﬂ—phanﬂsﬂahwgh@nm]lpmh&%f anyl ) -5

- met hyl .- phenyl ] - {éﬁerl dine 10
4‘_52-'@4%1@1’@10?8}16%% ydoplear\HpiResidiRgt hoxy- phenyl | - pi per
4-[21@'3?—Dimethyl-phenylsulfanyl)-phenyl]-piperidine
4-[2-(3,4-Dimethyl-phenylsulfanyl)-phenyl]-piperidine
4-[2-(2-Chloro-4-methoxy-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2~(2-Chloro-4-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine
4-[2-(2-Fluoro-4-methyl-phenylsulfanyl)-5-methyl-phenyl]-piperidine
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4-[2-(4-Fl uoro-phenyl sul fanyl ) -5-met hoxy- phenyl ] - pi per
idine 4- [2-(2-Methyl-4-nmethoxy-phenylsul fanyl)-5

WO p@tlogige phenyl ] - pi peri di ne PCT/DK2004/000244
4-[ 2- (4- Fl uor o- 2- net hyl - phegyl sul f anyl ) - 5- met hoxy- phen
yl]-piperidine 4- [2-(3

h I I 6-f 1 uoro- phen I peridine
4 :[%{%f %?li( 0 %-I?lg oy%}lf'l—pflen sulfanyl) 5-methy1pphen¥l] ]plpe%d?ne

4 Zk?-ﬂl%??@tIBMﬂhypﬂw saithdyany. lrﬁe'tl@ylfﬂh\éﬂl? p%ﬁﬁ)ﬂe] pi peri

I ne

4~ {m-ﬁworfprﬁemyﬂhshplﬁfamwaa@d} Smmtlwlﬂﬂnenylu Yiperidawi di ne
4- i% %g e YeL R —pieg}% q¥any8 I'Bem)é hy&j pL j 1)>1per1£1| uor o- phen

erld

4241 EhM&b moﬂt{orﬂ heeyy1suFdngnys-tnefnf-bHarP-pbenyihd
4 ‘ﬁf-[(gl\/{ejhwyu@be@y BuNenhy b-npsiedypheuylf-pipgtiiing- f | uor o- pheny
+ P Eg t?‘ ga 'l%;jiuigﬁ%rg % hell}(lﬁulfangp e nmleth&/ PaYT ]) Rigegding  o- pheny

44[?,—_(3}@1@0& fieoro4phkRylgilfadyl)-5-methyl-phenyl]-piperidine
4 Té?(é,gﬁé érlo he%g]if/suﬁ’anyl)ag methy? pfhlerllj}%i—glpre)lqglrrll%l I-piperidin
Jé&@/{é?h}a ﬂﬁ%hﬁ)éllllf&ﬂfﬁnﬁ’hn%ﬂio&?%laﬂyl?pfﬂeﬂ@fn@ phenyl ] - pi pe

I ne

4~ {mﬁim%bﬁwlwahﬂmﬂ-r)letﬁeﬂ ploenyl Jpiperdihe - pi p eri di ne
4 g% (%%/Ee&l%ylzégmeﬁ{o%yp }Xsusly 11y6% m)ethg gcf-lpﬁeny] 191?3 Xml:
442 K&F(L%r&izLtﬁétﬁypﬂmylsﬁlﬁﬂﬂ)ﬂﬂﬁeﬂﬁﬁytp&hﬂ]%ﬂ%@mhﬂe pi p

eridin

4-§2- &Me&hcmymme@sﬂau}f@mb&ﬁupmﬂwyu+mmr5dn)e 6- f | uor o- phen
4%&%728){%@&“%eﬂgls%fan )hypuorlﬁ)epn G%IJJ Ipfpeﬁﬁg rﬁe 6-fl uor o- pheny

4—I[Z {pM&lliquﬂﬁﬁylsulfanyl) 6-fluoro-phenyl]- [plpendme
Chl oro- 2-f | uor.o- phenyl sul fanyl ) - 6-fl uor o- pheny
}\{fgpq)afr%gleﬂzpd-phenylsul anyl)- 6 fluoro phenyl] -piperidine
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15. A method for the treatment of an affective disorder, such as depression,
15 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 administering. a therapeutically effective amount of a compound

of any one of claims 1- 12 or a pharmaceutically acceptable acid addition salt thereof.
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16. A compound of any one of claims 1-12 for use as a medicament.



