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The present invention relates to conpounds
2- (LH-SEPYLGAVHF AELpL AREL I AN RESF L HNES & r‘é%FeFHbT%F EFE%TMENT OF AFFE
CTIVE DFSPROFRS e RHINnADHEBUPN RERFSh PRTNEST K i B d8pani ne

reuptake inhibitors and the nmedical use of such

compounds, e.g., in the treatnent of affective

di sorders, fal n _disorders, attention deficit

FIW—[]%WCTH‘E NVENJIONr (ADHD) and stress urinary
THGE)r : en %}ft{%‘n rieﬁ% Jeon % wWhith EMEM&@@' éﬁ%tdﬂe 11?h1b1tors and

y avai epreessants can assi
5 prd:feraiBly:dlasﬁ(ﬂspmeﬁlirlrmrmqﬂahmahlbltoﬂaaé/olr dbpdmine reiptake 1nh1b1tors and

the glegq.ne%) usg Q?f hr(?{.‘%g{-]ﬂlqglﬂ me%g)qu S oetazr}gns %ﬁ tgg)ﬁsor &5, pain
didor@s, %@t@ﬁt‘?&n &&}éﬁt}@bgra%ﬁﬁ'kc%&dcﬂ?@)@) 5@%&6@5 Qﬂir'fary 1ncont1nence

especial |y bl ockers of one or nore of the 5-HT and
NE receptors. 15 Since depression is associated vvlth

[ i c] bi ogeni ¢ am nes, the use
B@?i&gﬁmgﬁﬁﬁéﬂ%@@{?@}?m ockers (i.e. 5-HT and or
10  ANGarddHiIdgRRilSe SitidepreSsane! caRbe ¢ REsivied ih 3 slseessful in
the treatnment of depression and anxiety and the

pi)ef@@ﬁoémlm@ﬂé%ﬁeﬂ@ﬁbﬂ@fs IOk f | CI ent treatments are
2org Richg BOROR G et beiotln BRATP nobipinenping O and

fr olrﬂopbmlr&xfmgq trﬁnslgbﬁéltre(q&hbd lblecl?]ﬁrs anA et al., "The

eyol ution of antidepressant nechanis

ahll repduiatess espReRit: Blorkgy Of ot marg 0 WB%JTU@%?H'T?\E@ receptors.

15 P. et al, "newinsights into the nechani sm of
anti depressant therapy"”, Pharnacol ogy and
Sindeeirepmssibh Cs3ss@0@4d with2, rehﬁv@d@ﬁci@@y@élﬂ@:&ibg@ic amines, the use of

"Gy ATt oR BBk b ST et S TRlneRpist Bl S Rl pBien very

su&&esﬂlr iBaheBBdtmRht &i&fébfé%éib@ Bnd &6 laﬁd fH%ﬁ;H‘@feﬁEd ank b@tantly most
and social phobias, because they %enerall are

ef@fleretdtqamentwmagﬂ csxthe eehaneemeni\vé >3 T aud/or NI neueairaagmpission by
20 bl (ii(? {d ggllr gg ac ?romqﬁe %ﬁ%@: Slte%tr E%%R’P A. etal. "The evolution of

ugs c are fo

anﬁaé}ﬁeﬂs@ntfﬂlwhmkm@'e Jurakaiiensll b Cantappliconetology, 2904 18, 1-21,
However, clinical studies on depreSS| on indic tgte that
Schisss.rPe ghtn vt isights ikadhmmedranism of andigarriessani theTapyp t o

PR AR AT AP R AR IR0t o

thent’is’the "fact that there is
generally a delay in therapeutic effect of the SSR s.

25 Se e%%é Iser;gtsomsr%/ rrgg aEB anBrt%OO {egegné Le‘rrs re?grréd%gggﬁ?sg gngel become first
choice therapeutics in the treatment of depression, certain forms of anxiety and social
phobias, because they generally are effective, well tolerated and have a favourable safety
profile compared to the classic tricyclic antidepressants. Drugs claimed to be SSRIs are for
example flouxetine, sertraline and paroxetine.

30
However, clinical studies on depression indicate that non-response to the known SSRIs is
substantial, up to 30%. Another, often neglected, factor in antidepressant treatment is the

fact that there is generally a delay in therapeutic effect of the SSRIs. Sometimes symptoms
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2 even worsen during the first weeks of treatnent.
Furthernore, sexual dysfunction is generally a side
we@tdoemo7sedmon to SSRIs. Accordingly, there i SPEI/HESI05800491
for the devel opnent of conpounds capabl e of inproving
the treatnment of depression and other serotonin
related diseases. 5 A newer strate has be he..
evanayesehdEe e T greckeol firatment; Fisigtes sexya YS%‘WBOH 18
gexfé?ﬂB} epﬁge effdd: €6mnfn t? SRIE %‘&Bﬁlﬁf‘glﬂ/ b hst 4 @Rird ek tNEdevelopment
e |nep rine I's also named noradrenaline, -
of canpiumkieeariahki dfiitpoovimgthe epaiewst ofddpsessiopland edleir perotonin related
cllnlcal studi es of conmpounds such as Dul oxetine
diseafghg, " Dul oxetine (LY-248686): an inhibitor of
serotoni n and noradrenal i ne 10 upt ake and an

anti depressant drug candi date Expert Opi nion on
A nawee stratga‘x hasrkgien m@yelopmg@of cﬁual @mptql@gmhlhég@) ¢.gpthe combined

off Etzn 2 slif n%aahe &iﬂlb@rﬁ){elgangll\g 61%}‘163 irqﬁn%%fé:agsg)yﬂa%neldlné)radrenahne

-Np;t)%lptalé’e7mhibﬁ;mﬂélfldepré§@msn apdforbd it ¢linicul studied wéibormpéracts such as

are al so naned SNRI's, "serotonin aﬁg‘rp 8Jf:adr enal i
)

Du&@q@png((‘éfongbﬁ‘mm)@;@e (L‘67248@@| @ inh %cﬁ%{pp]ﬁéma ggradrenaline
upf%.E% %tlc? ﬂ{eﬁﬁf %?a%?dxh%@h@dlhﬁé's eExFélrE ORHHE}? oh rb%/@.tv Monal Drugs,

Ive reupt ak tor rebo I ne
199819, hecrs9$Honn) dml Vatlafamlna(léhé‘n—Nlét ak Gﬂstnhfwklnmdldapwssed

th | 5- HT. t he, T. et al. .J
oot Poreiashir e ghe Buken 10 1oV TRE eompSindpavile sven
duﬁye?%ﬁ%étalsﬁ n@H¢aRNEgS "@ébﬂﬁmsﬂa' notadréihling @edp?ﬁ@tlﬂﬁﬁitors" or

epression or anxiety. 20 The use of SNRI's have
NSRderi'nstadvemalime @id sergahingeuptikednhibitbrsie a benef| ci al
effect on pain (e.g. Fibronyalgia syndrone, overal

pai n, back pain, shoul der pain, headache, pain while

SiRWRKE M Wit the Seltdive NElfehptak& irﬁﬁBltoa m@boas@mha Ibleyn ghaiwn to
associ ated wth depression (

stinLateos -l eqyeens and mobae te, rel&?ﬁﬁﬁﬁﬂﬁ ig #E?a‘?fﬁm @WPSS%T etal, J
AT AR5 88 AN TR AN i s

in BHatticd@RdR 95 df)irsssioh @tanniztyur ed revi ew' Pain Medi ci ne
2000 1:310-316). SNRI's have al so been shown in
clinical studies to have a beneficial effect in

Th%ltutsfﬁlf(gggle’ g ?ﬁ{f;eﬁe}eﬁl fsﬂbmﬁ £RQ i M1 bddfbis SOh&kRY 2 Keﬁ@f‘@hl éfféct on pain

axine In attention deficit
(e.gylhbrcmcstailgm Eynchibme,rcd&rall B, dvpdapaln shoulder pain, headache pain while

aw& %IH:E&LYI‘Q‘@%% ?f{gﬁn‘g‘%%gg%qd eVOl %@g@awg%gﬁec? netﬂ depl’esswn (Berk, M.
ExBﬂWQﬁbt@z@%@%ﬂcs@OOS, 3, 47-451; Fishbain, D.A., et al. “Evidence-based data

from animal and human experimental studies on pain relief with antidepressants: A

structured review” Pain Medicine 2000 1:310-316).

SNRI’s have also been shown in clinical studies to have a beneficial effect in attention
deficit hyperactivity disorder (ADHD) (N. M. Mukaddes; Venlafaxine in attention deficit
hyperactivity disorder, European Neuropsychopharmacology, Volume 12, Supplement 3,
October 2002, Page 421).
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Furthernore, SNRI's have been shown to be effective

for the treatnent of stress urinary incontinence
w@ Dwoobmsws ki R R et al. "Dul oxetine versus plBCEDE2606/000491

the treatnment of North Amerigcan wonen with stress

urinary incontinence", Journal of Urology 2003, 170:4,

1259-1263.) 5 Naranjo, C et al.." The role of the .
Futihermerg, @hﬂ%las kays been shevandpbesticeive for g’@ﬁ”ﬁi’éﬁ% of Hfess rinary
- osyeh i Riel s L8t r&ddent of
incFEEAGE NOMERRY kL RS et o PHEI N U lage fof He ik
Nob@tAvaefcanasdmeaf with stressmeinhnyl incontinpaoei” neuinal phrology 2003, 170:4,

mesocorticolinbic system and anhedonia, which is one
1258-12¢%) mai n synpt ons of depression. 10 Furthernore,

Axford L. et al. describe the devel opnent of triple

5-HT, NE and DA re-uptake inhibitors for treatnment of
Nackes, 63 st ah” The 0018 of Biedurigapwerd sy e is dEPICHeR” skrog. Neuro-

Letters, 13, .3277-3280:,.,Bi &y 2. g _
PR e B PG R AL PSS et
fin@fng 8PN BEH cBReeh: 1adiebtt dxith lcbMulbbdtipanipnein)thaviesstohilibic system

re-uptake activity in vitro 15 and_in vivo, show

ancantiedepipcwbights @qqfdb%mﬁlwo@%ﬁ%‘ﬂ%ﬁsﬁ@ﬁ' studi es
have indicated that addition of some affininity at
the DA uptake site may have sone clinical benefit

Fufthiens9#), Axtord IG.et al. deidribe tRsdevbliopheyt dfafigle BHT, BIE; and DA

et PR i g cen
Leldb) 13, %97?;—'398(‘}.Qﬁ?%)ag)gﬁgn,]ﬂgpt%s%§ﬁbvﬁ QH%II@ kg_e—uptake inhibitors for the

noreprnephrine an pani'ne reuptake inhibitor, has = |
trehieesmt shdapnessionta Veelbatrirefbupifopionaeghidhrhas DA re-uptake activity in vitro

SRl - non-respqnder s m R et al.."C.tal .
snbibyisps DR aRdaesem g sy Qe SmPoio i feph Ak ERea
addfitibh of 5GAL ABRIniFES tisd BAtuptdReRIte SdlydAve selnéllinical benefit (Nelson, J.

Psychi at r% 2004, 65, 337-340). 25 There is clinical
a

C.dvChirefseciiaiyy 898,159, 67iadasxend R Snei dhalPersassim ApciaseikdIs, 7, 89;

d Qr epi hrj ne . ' r eupt ake i nhi bitor

Bq%ﬁ%g'eg ef %s‘ér@? X ggﬂ)&éﬁf/@%bnﬁ??%nm,ﬁfhan treatment with
SSRI's alone (Kennedy S. H et al. " Conbining
Bupropi on SR Wt h Venl af axj ne, . Paroxetine, or

Thospaweatiae of an BRI prd HALgPINeRBine 29A dPRAPING CeiRtaks ipjubitor, has
b S f Ak HHeR! "W ofll TCital
bl SARRE a6 DA oGBS H SQUERDELPGRAELASALE. WA Teitalopra
anPBUPRIRAOSROCOMIning VEXsph8witthisg irpPatibets With Aseatmient-Resistant
and varjatjong thereof ha i scl osed as
D@é@é’t"&ni%dl’ﬂe? f)’ﬁ?’é’l@ iq{ﬁr %F’tgg??lgﬂd have been

suggested for use in treatnent of depression, cf. e.qg.
W03029232( Al) . o ‘ _
There is clinical evidence suggesting that the combination of an SSRI and a norepinephrine

and dopamine reuptake inhibitor induces less sexual dysfunction, than treatment with
SSRI’s alone (Kennedy S. H. ef al. ” Combining Bupropion SR With Venlafaxine,
Paroxetine, or Duloxetine: A Preliminary Report on Pharmacokinetic, Therapeutic, and

Sexual Dysfunction Effects” J. Clin. Psychiatry 2002, 63, 181-186).
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(RDp\ (R3)$ HN X (R2)g (Il) 5 The above-nenti oned
reference does not disclose conpounds conprising an

wo paboloe7sgy oup | i ke the indolyl-sul fanyl aryl areTBE2@5/000491
the present invention. D pheQ%I sul phi des of Fornul a
(I''A) and variations thereof 'have been discl osed as
serotonin re-uptake inhibitors and have been

Diphenyjevinbitles of Foweulp Hl andewgrigens tb@re@@ﬁvg besty ,scleqe_d as _sar_otonin
N T

wobphemd(au).fides clainmed to be selective serotonin
inhibitors for treatnent of depression. Likew se WO
9717325 di scl ose derivatives of 2Nediinethyl -
2- (aryl thi o) benzyl ani ne gRgj med e- §Edecti ve
serotonin transport imkybitors akd _stuggest their use
as antidepressantsHNJ. il ek Bt al”, 1989, Collect.
Czeck Chem Cbnnun.idgﬂyy15 3R94- 3338 al so discl oses
various derivatives ' sul phi des,
"phenyl -t hi o- benzyl am.nes" ant i depr essants.
Furt hernore, di phenyl sul phidgX are al so disclosed in
US 3803143 and cl ai med useful d&B%anti depressant.
NRIR2 (:~_ S I / (I1A 20 K Sindelar et al.
"Col | ection of Czechosl ovainChem cal Communi cati ons,
(1991), 56(2), 449-58, by K Sindelar et al" disclose
The avpeunctiontd Federendeaddek hB) disclosshiontpoonds @imprising dmigdole group
_is substituted with a thiophene ring. with test for
ik e gedalsh o o8 Teppines o6 BEARERHAVBRIH  and - NA
re-uptake inhibitor, respectively, for use as
anti depressants. WD 2006/ 007843 PCT/ DK2005/ 000491 5 )
DipiRhA2ulhides $f Form@la (BA) afithearntione therdofihaye basn disclpspdlasserotonin

2- (1Hindol yl syl fapyl)-aryl i ne .derivativ .
- paf b O PPl P BRI P fBbon f e s
509531 08148566520 EP13968271 A ahdl WED 0B 0Z0J BPi40269Bdescribes halogen
conpounds possessing the conbined effect of serotonin

subrstitypecadiphenylsubfides shaimapdito browelsstrsmotoni ipkibperifer treatment of
depsPiaty Lu&Wis WO §P73B3 LM i RRRESHIEN-tiffecty? ent | on

2-(arylthio)benzylamine claimed to be selective serotonin transport inhibitors and suggest

their use as antidepressants. J. Jilek et al., 1989, Collect. Czeck Chem. Commun., 54,
3294-3338 also discloses various derivatives of diphenyl sulphides, "phenyl-thio-
benzylamines" as antidepressants. Furthermore, diphenyl sulphides are also disclosed in US

3803143 and claimed useful as antidepressant.

NR,R,
» TS

(I1A)

K. Sindelar et al., "Collection of Czechoslovak Chemical Communications, (1991), 56(2),
449-58, by K. Sindelar et al" disclose compounds of Formula (IIB) in which one of the rings
is substituted with a thiophene ring with test for selectivity as 5-HT re-uptake inhibitor and

NA re-uptake inhibitor, respectively, for use as antidepressants.
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conmpounds possessing the conbi ned effect of serotonin
reuptal ce inhibition and dopam ne reuptake

WO pwslodBdN. Furthernore, sone of the conpoundBCHDE2005/000491
also triple 5-HT, NE and DA ge-uptake inhibitors. 10
SUMVARY OF THE | NVENTI ON One ©bj ect of the invention
is the provision of conpounds, @%i h are serotonin
reuptal ce inhibitors. Anothe jject of the invention

is the provision of conp%¥nds whi ch are both
serotoni n reupt ake S nhhbitegsgand nor adr enal i ne
reupt ake i nhi bitor s\@fn an obj ect of 15 the
i nvention is the provision of_€onpounds, which are
bot h serotonin reuptake {iBhi bitors and dopam ne

reupt ake inhibitors. Yet another object of the
invention is the provision of conpounds, which are

Th? ﬁ%e?%r& ki GH ﬁ}%dpges 2241 ![-pfnﬁglry‘gsiugﬁlg};lﬁgw El?l{lﬁcr&rir\f%@és@f $ormula I

i'tors an ne reda ors. 20 The
whixhreee serd®nf retipiake imhébitoroA partcidatespédt of € invahtios provides

e oL e sl TR Gt
no%gfegg&@e}lﬁglé epﬁ‘*ﬁé’h. Anofae ggl@itcﬁﬁidas!ﬁeaeof@ﬁ@m%mi%h rovides

ow. WO 2008/ 007843 PCT/ DK2005/ 000491
cofipdinels ipoysesdingthe pombingd sifactodspotondn saptakd irtgbition ep@dopamine

above f.or. u s a nedica t. The_ invention. provi
reuptal ittt RO T GHE EORBT T A5 2 Edbound > 0 DA
re-B6taRE gk 5 the above and at | east one

phar maceutically acceptable carrier or diluent. The
i nvention provides the use of a conpound according to

ve f ﬂg, ation of a-nedicanent for

Sl@ﬁ&@gﬁg&?ﬁ@ﬁéEg gﬁ*@c i've disorders, pain disorders,
. P !

OnRbfRcashS invegtion lsrtheproyisioncaitbinpennds, whith are serotonin reuptake
inhibitors. Another object of the invention is the provision of compounds, which are both
serotonin reuptake inhibitors and noradrenaline reuptake inhibitors. Yet another object of
the invention is the provision of compounds, which are both serotonin reuptake inhibitors
and dopamine reuptake inhibitors. Yet another object of the invention is the provision of
compounds, which are serotonin reuptake inhibitors, noradrenaline reuptake inhibitors and

dopamine reuptake inhibitors.

The compounds of the invention are substituted indole derivatives of the general formula I

H
[Nj
S5
R1

as the free base or salts thereof

wherein Z, the dotted line and R!-R!° are as defined below.
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The invention furthernore concerns the use of a
conpound according to the above in a nethod of

wo e@avomsmsy of affective disorders, pain di sordeCEPKADSD0491
and stress urinary incontinepce. 15 DEFIN TI ON OF
SUBSTI TUENTS The term heteroatomrefers to a nitrogen,
oxygen or sul phur atom Hal o neans hal ogen. Hal ogen
nmeans fluoro, chloro, brono or iodo. 20 The

TH Me‘ﬁﬁ?lk gfbv &%a@oﬁlggﬁﬁﬁpé&m&fﬁ toREAB0R fErlud-Blakédicanent.

_b6-a f % group. The expression

"Cl. 6- alk(en)yl nmeans a Cl 6-al kyl or a C2 6 alkenyl

The term"Cl.6-alkyl" refers to a.b

T Ve B R P THE PP SR St R R ggeoraing to
th@él:&?)% ahdﬂ &l [e8dt VRe phaiﬁiab!aiti@guybwcep@blelchfﬂdr eddflentet hyl ,

ethyl, 1-propyl, 2-propyl, 25 1-butyl, 2-butyl,

2 rret hyI 2 propyl and 2-rmet hyl - 1- propyl The term
ThF 6nvenxlo%8 Aes gll?eSI %I%% ﬁﬂpglgl&ﬂ %c%élﬁfg tgug%! éﬂc&rgafépmeﬁa%araﬁon of
a théikamtbng %rbﬁé trBalfnehl i dfﬁdtﬁ@dl@cirha@y}bam pisoylersy ADHIDdnd stress

butenyl. -~ Such C2_6-al kenyl group may be branched or
gAY APRINEENCThe t or m 'C2_6-al kynyl " desi gnates such

groups having fromtwo to six carbon atoms, 30

i ncluding one triple bond, including but not limted

Tbbmv&mhymﬁhﬂummonymmtmnmdwbw¢yﬁqtonmmnﬂdac@ﬁdﬁgabﬁynﬁhvehla

e Bl oS B  s B BOE s DA BLPRE v

incomBndiceycl oal k(en)yl " means a C3_8-cycl oal kyl or a
_8-cycl oal kenyl group. The term"C3_8-cycl oal kyl"
desi gnates a nonocyclic or bicyclic carbocycle having
three to eight CGatons, including but not [imted to
cycl opropyl, cyclopentyl, and cycl ohexyl. The term
DEENIFION OF$WBSYITUESEIgNat es a monocyclic or
bi cyclic carbocycle having three to 5 eight C atons
Thgiermphrictgaion) wids e DiREEH GRRELIRISUHGYT #OM-t ed t o
cycl opropenyl, cycl opentenyl and cycl ohexenyl. In the
expression " C3_8- cycl oal k(en)yl -Cl1_6-al k(en/yn)yl ",
Hal&Chebnshdtdgen/ Halogk@amemes'fluoro, chloro, bromo or iodo.
"di-(Cl_6-al k(en/yn)yl)am no",
"Cl_6-al k(en/yn)yl carbonyl", 10
¢ n r -alkyny]
Theg%pl(@%ﬁénlg gribﬂﬁ Wﬁl?@lm%%ﬁnocgé’gﬁé%alkyl a Cy.¢-alkenyl or a Cy.¢-alkyny
groupl The akpar(imry 0 yeralkiet)yl™ Bear6-adl kd-aiey yor)ayCosalkenyy Broup.
" hal o;

Théiergl (E ngh?ly ﬁéfglfssté @%&%wped or un%ranched alkyl group having from one to six

car'b@ﬁ'aﬂm@lm@u@ivg(1ﬁ8ﬁlﬁﬁ1§)ﬂu§ﬁétﬁﬁﬂﬁ’éd to methyl, ethyl, 1-propyl, 2-propyl,
6-al k(en/yn)yl -O-CO-" and

1 buml 8- batm(%rmeylrw;mgpylmgi|2umﬂh§1 {-®ronyl.

The?égr*fn8 “@}.@%ﬁ%&l}}f( &Qéﬂa’ce’s succﬁlgfgufé &Qﬁ{g HEhHvo to six carbon atoms,
including one double bond, including but not limited to ethenyl, propenyl, and butenyl.
Such C,¢-alkenyl group may be branched or unbranched.

The term “C,.¢-alkynyl” designates such groups having from two to six carbon atoms,
including one triple bond, including but not limited to ethynyl, propynyl and butynyl. Such
Ca-s-alkynyl group may be branched or unbranched.
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"Cl_6-al k(en)yl" and "hal 0" are as defined above. 15
DESCRI PTI ON OF THE | NVENTI ON The present invention

WO edoavers43 o 2- (1 H i ndol yl sul fanyl ) -aryl PCT/DK2005/000491
am ne-derivatives which are erotoni n reupt ake
i nhibitors, sone of the conpounds are al so
noradrenallne reupt ake 20 inhibitors. Furth

The Gﬁ@e%ﬁéﬁ?p iy RL Y AURHE A 269 BBy botE e CPelfAkany! eroup.
Thf*:'fgﬁinﬁldﬁ clo@ l’d&g @?a@%@%@fﬁ‘: JrBitiylié BdrBocycle having three to

npounds the invention are
e1g$19€@ttms nnwledupg bktenotrhlmmdtto p;sqlopmpaldcsmhamnné anduyelekexyl. The

bi tors opam ne reu
e Lor R Y I SOR BRI oL D e Eipbyplg having three to
elgﬁP&SAt&ﬁé gkt &2 RRbYSEInd! inkididgeout hbeahigo Glloptdprayl ve
di sorders such as for exanpl e depression and anxi ety.
cydbpenitenypambesslohenersiit i on rel ates to a conpound
represented by the general fornmula | as the free base
or salts thereof WO 2006/ 007843 PCT/ DK2005/ 000491 8 H
In ﬂie e%reﬁﬁoﬂmgs-@OWIﬂénﬁll B RIk(EFyBYR, “@heakien/thglamino”,

dotted line repre an optional bagpnd; 5 and each

“dbeclmallﬁémx/wg)yl)aa@% ) d@m‘ﬁ Ns(eabmedeaontlom t he group

“Ccon]?)g'(«%/ixﬂglaﬁ{ (%MFJO ggn“dl @l g{(‘w)ylﬁ%ﬁﬁ%gcarﬂbﬁ}fl@

“CiBal(@ynl)omki, é‘ﬁ)léélaiﬂﬂm/@ﬂb'ﬂﬂﬂ(femﬂyﬂ)lwlo -C1.@aik(an/yn)yl”, “halo-

e R AT R R ORI D
“cCgLa% %r()gﬁﬁ%f&)ax"’ ﬁf@t&%‘safc%wbloalk(en&yl” “C. 6-2;}k(en/yn)yl”

[')am nocar bonyl ,
“CCl-ab(a)K’ end {milyT areyas defingl abok¢-en/ yn) yI suI fanyl ,
hal o- C 1. 6-al k(en/yn)yl, hal o-
Cl _6-al k(enl yn)yl sul fonyl ,
hal o- C1_6- al k(en/yn)yl suI fanyl and

Cl. 6- al k en/ | sul f on
DESCRIPTION (0] E INVEN ION

The present invention relates to 2-(1H-indolylsulfanyl)-aryl amine-derivatives which are

serotonin reuptake inhibitors, some of the compounds are also noradrenaline reuptake
inhibitors. Furthermore, some compounds of the invention are serotonin reuptake inhibitors

and dopamine reuptake inhibitors. Furthermore, some compounds of the invention are

serotonin reuptake inhibitors, noradrenaline reuptake inhibitors and dopamine reuptake

inhibitors. Accordingly, the compounds of the invention are considered to be useful in the

treatment of affective disorders such as for example depression and anxiety.

The present invention relates to a compound represented by the general formula I as the free

base or salts thereof
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and R5 is selected fromthe group consisting of

hydr ogen, hal ogen, cyano, Cl_6-al k(en/yn)yl,
w@08/0ex8a3 oal k(en) yl, PCT/DK2005/000491

C3_8-cycl oal k(en) yl - C1_6-alkggn/yn)yl, am no,

Cl 6-al k(en/yn)yl am no, 15

-(Cl_6-al k(en/yn)yl)an no,

Cl 6-al k(en/yn)yl carbonyl, aniﬁbcarbonyl,

Cl_6-al k(en/yn)yl a nocarbony ,

i -(Cl_6-al k(en)yl yam npcarb |} hydroxy,

Cl_6-al k(en/ ymy v..~&1. ~- al k€en/ yn) yl sul fanyl

hal o- C1_6-al k(en/

Cl_6- al k(en/ ynypy 1yl

hal 0- C1_6-al k(en/yn) y}sul f 3

Cl 6- alk(en/yn)y&u fonyl ; 20Reach of R6-RO is

i ndependent | y sel ect gd from thg’ group consisting of

hydrogen, hal ogen, cyanog nitro, Cl_6-alk(en/yn)yl,

C3_8-cycl oal k(en)yl,

C3_8-cycl oal k(en)yl -C1_6- alk(en/yn)yl am no,

Cl.6-al k(en/yn)yl ani no, di-(Cl_6- alk(en/yn)yl)an1no
whesly_ alk(en/yn)ylcarbonyl ani nocar bonyl ,
the%u@dﬁhlsée%swr)sﬁh@ l&wabb@nyl :

di - (C1_6-al k(en)yl )am nocarbonyl, hydroxy,
andC1_6-al k(en/yn)yl oxy, Cl1_6-al k(en/yn)ylsulfanyl,

eacélofg{ ;il%‘ 83 él’ﬁ(l) kéxjec{%{nﬁg%?lgcte(?ﬁjoﬂl e group consisting of hydrogen, halogen,

cyaﬁf@' ﬁrtl@lgﬁ5—a1k|(drﬁyﬁ)yh[)j]g&yblbalk§dn)yl Cs.g-cycloalk(en)yl-C.¢-alk(en/yn)yl,
alk(enlyn yl sul f.onyl

amlnqg _Ca.|6-kltl§ﬁ;/y migp,&iy(C- éﬁ@(?mfgw@ﬁ%?g ktgalk(en/yn)ylcarbonyl
05/ 0 1,

T

hydix 8- (Cy&hlhédnk}(rﬂyi))yj/ Ciag@alk(en/yn)ylsulfanyl, halo-C;.¢-alk(en/yn)yl, halo-

R R TR R I AT,

%/ith the proviso that the dotted line 5 represents a
ond when Z is C and with the proviso that the dotted
R’|is sedectisefiom dhe gropp eersitting of bpdrezeih dalogen.£yme Ciealk(pryn)yl,

C3g gglflganfﬁfqnbrge 83 g- cyci,l%%ﬁ(gﬁgmtg 6%’18 &B)‘}F TWliflo n’lctjlh aﬁﬁ(en/yn)ylammo
eop@ﬂk d%ljanﬁlhs almm@n@nwlcafrbmﬂmJ eamhod:dnbonj/d),t t ed

line ---- es not resent a_ 10 a further

Clawﬂd@a/ﬁ@mmﬂow@nyb zSGn@rakk{e@ﬂ?%mawbo%yﬂély&&%yed
o t
B L

C&Qﬂﬂ{(@m’@d)ydﬁulﬁ)ﬁylnhilaﬂl,s atl]k(en/dn)yﬂ&udifahylmd-c1-6-a1]c(g@/gn)yd)stulfonyl

represent a bond and Z represents CH 15 In a further
andpbodi nent of the conpound of formula |, the dotted

eaJ:l{ SR %{nls 15?&%% ﬁ&?&%el@ct‘%@ Bdm ﬁl@%r&lﬁ &Bh@ﬁl@g‘éﬁhﬂr@b&ﬂogen

enbodi nent of the comp of
cyhmr, mtfoa Qy.¢alidn/pl)yRT:4-dysloalkdepin @empygloalk(en)yl 01 s-alk(en/yn)yl,

amino, C-alk(en/yn)ylamino, di-(C.¢-alk(en/yn)yl)amino, C1.s-alk(en/yn)ylcarbonyl,

aminocarbonyl, Ci.¢-alk(en/yn)ylaminocarbonyl, di~(C}.¢-alk(en)yl)aminocarbonyl,
hydroxy, C _s-alk(en/yn)yloxy, Ci-s-alk(en/yn)ylsulfanyl, halo-C;.¢-alk(en/yn)yl, halo-
C1¢-alk(en/yn)ylsulfonyl, halo-C.¢-alk(en/yn)ylsulfanyl, Ci¢-alk(en/yn)ylsulfonyl and
Ci-¢-alk(en/yn)yl-O-CO-;

and
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selected fromthe group consisting of nitro, am no,
ClL _6-al k(en/yn)yl am no, 20
wa@leo6@17883 al k(en/ yn)yl)am no, PCT/DK2005/000491
Cl_6-al k(en/yn)yl carbonyl, arg nocarbonyl,
Cl_6-al k(en/yn)yl am nocar bon;ﬁ
di - (C1_6-al k(en)yl ) am nocar bonyl dr oxy,
R gy seaecz«:dd(rem/tbm gg@lup %nSigng-of |hn<(1@ﬁmsr9y1;ﬁr6é1&£r°~ﬁ/é(ﬁwo, Cs.g-cycloalk(en)yl

3 %"%h@?‘é‘%ﬂj’ NS ﬂ%(g%/?ﬁn pﬁl o

anchal 0-Cl_6-al k(en/yn)yl suI fanyl and

Cl_6-al k(en/yn)yl sul fonyl ; | no odi nen ch .
2GSyt 2Lt ol ot Bet PO Rty 88 ot e
rep%:%@%f 5 Sty @ yn y?d%@r\ﬁ%fhe pﬁ’@\h%ﬁt th@)d@ﬁ&l line does not represent a

“b-alk 8-cycloal k(en)yl and
bo&BmeﬁZ@éNakKﬂén)yl Cl_6-al k(en/yn)yl. Typically,
each of R1-4 is independently selected fromthe group
consi sting of hydrogen, halogen and Cl_6-al k(en/yn)yl.

~ Indi® éﬂ;ﬁ%&dﬁ%ént‘ dritsédndicRnWot Retuld 1, Mid dot@d linbe--1 RpaRénton bond. In

an enbodi nent concerns such corrpounds wherei n at | east
anather enfboRimentiog thetnpemoyag of formalaflithe Retteddiisod #aprnojFepresent a
b hgast one of R1-4 is halogen such as fluoro; in a

°%%rther 30 embodi ment at |east one of R1"4 is

Cl 6-al k(en/yn)yl such as nmethyl. In a further

enbodi ment of the conpound of for

| , N
In hvjtnﬂ@g embodimeRbOShoTBASIHCH eRpe b/ Bofousa lingg-T floss not
repii) re}lp ®ho %{%‘&di {Eﬁ&lser?tg ahitfo (g%ﬂwﬁﬂ a%rtlfléi‘remﬂoamllent BRiHes
PLErECt 845 o

e group onsi st ng of y rogen,
coxﬁﬂ;o@td&bﬂf()ﬁmuﬂy ) thi¢ dot€R] 1éhecy-eldoed ﬂn(t ec'gryslen‘ambond and Z represents CH.

o e St oGRS SR s s on
an&_ﬂ@?@géﬁﬁ éa)fﬂc)r)’itom-ro further illustrate wt hout

ing t e I nvention an enbodiment of R2 is 5
hydr ogen; anot her enbodi nent of R2 is

B L

SGIE&EMO%! the gfipl conbiviigograiiro, khiho, @ dalk(ehgn)danindi ment
of co ound of formula |, R4|s selected romthe
i BRSSPI I A Bl e

d
Otk SR h el ARl S Cr AR MR Rk Bonst 2{*2‘*‘%@% hout
C lsiaik(th/RE)ylde, Cnyalii(emwmm)sisulfentioitilorthis-atii(ean)ys halo-

R N T T

an%t‘ﬂ%f%@odlmgﬁ dath 8leke£fsquépﬁﬁd9nﬂ %elgét@&' Bronf @B $hdifpl ddgsiffing of

en, cyano, am no, /yn)yl am no,
hydtogé@]haﬁ}@hkc(yan(b ﬁl)syalk(amiyn)yl Cﬁ cycloalk(en)yl and C;. g-cycloalk(en)yl-

le-agkép}&%glmm%‘hlgféqgg 6%#{‘0 gp%%[leb ?f}‘r select%d from the group

coﬁiélst{r% (yéfci’g@ﬁ Ma¥dgeA Bhd 0% @-rall@éh/ &m)}yh yI@dr faxler illustrate without limiting
en/yn)yl oxy, Cl_6-al k(en/yn)ylsulfanyl, 14
thdwmlvcnt(bll, aa gin ()@meyhgcy‘@ems such compounds Wherein at léast one of R

hyHréﬂgsn,dT-a 1 1%263}]%/0\6 r%n t%{" sg% ’og ln{cli -4 bsohalogen such as fluoro; in a further

enfbbdfinadt k{ RAd Ry wE RUF fs@llysl-alkdeﬁ/yammhd’r asangthyli nent R5 is
selected fromthe group consisting of hydrogen,
Cl _6-al k(en/yn)yl, C3.8-cycloal k(en)yl and

In R R B fﬂe'compound of formula I, R' is hydrogen.
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Cl _6-alk(en/yn)yl. Typically, R5 is selected fromthe
group consisting of hydrogen and Cl1_6-al k(en/yn)yl.
waooobmemsier illustrate without limting the i NRENDKRIWS/000491
an enbodi ment of R5 is hydrogen; another enbodi nent
of R5 is Cl_6-alk(en/yn)yl typically Cl_6-al kyl such
as 25 nmethyl. In a further enbodi me% of the conpound
In ofurther emlbcaiimﬁntRﬁ thescmpcamﬁ el farmuprok R ivsleptedfirem éhe group

i ndol e 'et rt.h -
conélfstnp%pmdé @((%p? ]ﬁg g—csagalgge%}{l%%d? 3% fc991h6919t'9?1§iy1
C.. é QlQ@ilnﬁyd)W gl 1ca1%9 Hz R geldodddt figrh tl%@@dp peistiaf of hedrogen and
onpound” of | each of R6"9 is.inde endenL 3/ FR?
C. s alkbteoyh Tofwehe 1@5@@@ veitheut Biting We inpon an cmbodiment of R is

N e o

Q6/ 007843 PCT/ DK2005/ 000491 11 C
1 6- al k(enl yn)yl am nocar bonyl , -(C
1. 6-al k(en)yl)am nocar bonyl hydr oxy,
R 4 ek GLL &8l kf@pgan) v
In Bl O KRt O SRR o flaroe

fonyl, halo-
Cl 6-al k(en/yn)yl sul fanyl and

In eb aI kéq?cgrlnl%ﬂ%%flﬁﬁu' f.on (%/Lgpdsoé? Z P%‘ i %c%cﬁ?&ln tﬁ@@fl)up

HFF om

é}gﬁﬂ% 8. lgyrhi, ]retﬁedlﬁr nﬁthe group
cm%%ﬁgg 2? E%kgg% Béﬂ@@ c;la c?%glﬁbka( Z%l)-’si se 0

corGBiti8g of by drapdy @;qi)lyﬂlaw ”@0 ﬁyuy 3ty |w1thout limiting the invention an

el R ONPosP et b BRI hbEG b gy uore

fromthe group consisting of hydrogen, haI ogen, nitro,
Cl_6-al k(en/yn)yl Cl_6-al k(en/ Loxy an
In @rﬁwaﬁmgv@@rryﬁ;% thexemapount piforny %1 %?Fﬁgtfg’%ﬂ{er%ﬁ‘fp

consﬁinng P gal{)gﬁaér g{iﬁ{)e Qﬁﬁlﬁ)g ?—ﬁllﬁé@%&ﬁ%ﬁﬁo Qi@faegg Ql?((e?ﬂlﬁf)yl)ammo

e of "R6"9 hydr ogen;
C kﬂllﬁeﬂ/m)tyhﬁfbmvb adiinveatboay], Ceasik(arem)planierertionyl,

di-Lsc R R AR sy b e s ok ey PGy S iy tsutfany,
hal%r@l 6%1{3(}%9}@1 ﬂlaﬁ@@l 6!&[1&@[9 n)yﬁﬁlfanylshe@o-t:lQaat(kxﬁ/gemyym)faﬂlyl and

such ‘as rret%w or ethyl; in
fs-laih(btdyn)@'tsblfdnﬁemtanather embedimeat Rt ispglegted §rom the group consisting

o ey ANV G LAl b oPP 5,
i &fall%éd?n)@l kI(&@[t!aMyl) B is Gelek2ed fﬂéﬂi tha |gfqup cbhsisting of hydrogen and
CO " such as CH3- In a furth

Cl@ﬁﬂﬁ@mﬁ@}y{ Tor further iByHR6RIEheHt IF%‘PH% fhe ipvengygn;an embodiment of R is
Lecte
ny e G5 sl b RF s ERT RIS PR Py Uy SRR >

mefisy18- cycl oal k(en)yl -Cl_6-al k(en/yn)yl and

Cl_6-al k(en/yn)yl oxy. Typically, R6 is selected 20
fromthe group consisting of hydrogen, hal ogen,

In g e e fH{bB B éf‘%%f the % pAtd STOMRIY T ORYis atk@ehell ¥6 bbition 2 of the
ustrate w t hout tlngthelnventlon an
1ndiﬂld0mdlem)§ nin aofurtker ¢r3b¢@mjpntgé ihe comepdvad of formula I, R’ is attached to

position 3 of the indole moiety.

In a further embodiment of the compound of formula I each of R%? is independently
selected from the group consisting of amino, Cy.¢-alk(en/yn)ylamino,

di-(C1.¢-alk(en/yn)yl)amino, C;.s-alk(en/yn)ylcarbonyl, aminocarbonyl,
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enbodi nent of R6 is hal ogen such as chloro or fl uoro;
anot her enbodi nent of R6 is Cl_6-al k(enlyn)yl

wao ypsoeisky Cl_6-al kyl such as nethyl; anot her PCT/DK2005/000491
enbodi ment of R6 is Cl_6-a|§§en/yn)yloxy typically
Cl_6-al kyl oxy such as nethoxy.” 25 In a further
enbodi nent of the conpound of formula I,

i
C. salidov oy iananeeong s oA o b, fy iy,

h ' , - Fiol )
c IR B S oot
Cl.%-_aﬁc(ai/Flﬁﬁlslu}mﬂyllalnd Clﬂﬁﬂabﬂ(yle)lyls}alfb?!ﬂmnyanaﬂgr emb?dlmen’ij each of R
R R S AT T
3 - 16-
C ML S Sl i
C ialltfensynylaxiytand 1t rak(eniye)tli@6 Qan Topiselly.rrash obR ™R independently

selghib Hhe BB ons S PR aaTe. SO e
cl%ﬂé(&%'?rll)% A Ginfe t-allQEn/Rf) yl-©-Cb- ST @hdetreiilgikde without limiting the

typically _6-alkyl such as nethyl, another 60 -
imventiouiamsitbodmex chrcewd sRODePrOPTBYS WherpipRAoTS ool 1 is

2 Cl.6-al k(en/yn)yl [ 6- ¥
hy rgg%mssﬁﬂegﬁg%ﬁﬁéﬁnegﬁ%% lé%(szgﬁ?t)% ?( %—hlgIso%lem(ﬁM S or fluoro; in
a fERhS el bolRAdY B) Mehst OnE6F REY i rtad;| iy aElrtiieraitbptint@n@at least one of

Such as Me-O.CO-. In a further enbodi nent o{;.th
R°C i oaral (s yoppl ipically Ci-rallyksush pgmedy! of vk ipa gffﬂ\?b

L St cly -

en%fg%gl%'t 11( llgn )c/,% )#‘K C%?g?géa)}ig(%g%ﬁ?%ﬁf%@lly C_¢-alkyloxy such as
mefR0xy: v fotkkémbdimetilatbeaat dueerf/RIi )iy C1-aalk(en/yn)yl-O-CO- typically

Cl_6-al k(enl yn Typically, R8 is selected from
Crstilgiy 'éBﬁ%%%%ﬁ;'é'GP%Sdr ogeﬁ, hal ogen,

Cl _6-alk(en/yn)yl and Cl1_6-al k(en/yn)yloxy . To

further illustrate without limti n% the invention an
In e fintintir wewbp diofeniRer the chynpowarkef, formwletl W issplseigd fiomt thgfgroup

i | h hi ;
coBist Shanroarn gty 56 etk el ARSI R ey
c3_g11cygr_ogillecaﬂ)yls©f;pam§enymmna Gnadlken/yayhedi. Mepicaldf, R8s kdected

k(en/yn)yloxy typically Cl_6-al kyl oxy, su a
fromethecvgup qansisting pf Mombﬁpmﬁ1@1a11ﬁ(ﬁ?éywh§om?ép(8fl/syn)yloxy To

ol T P O O P o 05l ot
enfB3dfney of RAiK{aduper Isuchlss chloro or fluoro; another embodiment of R®is
C3_8- | oal k | -Cl 6-alk | . .
G N ——
Tvni . y st ;
CHREB TS LShIG IS Rk consi 179 o
Cl_6-al k(en/yn)yloxy, Cl_6-alk(en/yn)yl-0OCO. To
In gt e reria e Shirapi ot SambPeR Bslsieiaien® e Y
cohﬁ%th% m&aro%%ﬁ,ma@égen,éé%laﬁé,qli@ds, Lk @iv/yanat Ogd-cycloalk(en)yl,
enbo

Iment of RO is 6-al k(en/ yn) yl typlcaIII){/
CaGicyeloalkks)yksGohalkéenson e Cnyialkden/mnblexy aad §titetk(en/yn)yl-O-CO- .

embqadi grent _of IS - e typl gal 1
e P R L,
C1R%lkEn/Ah)vE, @k bk Uy ylox PakdE | {-yiki(endygl)yl-CICO- al K filrther illustrate
without limiting the invention an embodiment of R’ is hydrogen, another embodiment of R’
is halogen such as chloro or fluoro; another embodiment of R’ is nitro; another embodiment

of R” is Cy.¢-alk(en/yn)yl typically C;.¢-alkyl such as methyl, another embodiment of R is
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O CO such as Me-O-CO-. In a further enbodi nent of the

conpound of fornmula | R10 is selected fromthe group
wWQ200600m8#3t i ng of hydrogen and Cl_6- al k(. en/ yn)BE¢T/DKR005/000491

further illustrate without liigiting the invention an

enbodi nment of R10 i s hydrogen; another enbodi nent of

R10 is C1 alk(en/nyliplcllyc 6alk%ﬁ ﬁd FR7
Clweaﬂlf{ym/yn)vgwdvmﬁ%l}y -adulow sugh LHREOKYsARPTSE P pdiment of R s

C 8%}4@%@@ b”éépgﬁ%gglc%m&}m@@ HeNgEVROSUSh 30

where ogen ‘typically is fluoro or
chloro. Cl _6-alk(en/yn)yl typically is Cl1_6-al kyl,

i S5 SePEAA o U oo B s B

cor@stﬁg%ﬁ#%%&{ %ﬁ%%leﬁ (E%*al% @ ig(aﬂglz:ﬂ/gﬁ)‘}yﬂ G3)éFU Rlalkyer)$l,
8-cycl oa | -C 1yn )yl amp
Caiswcloalk(eyl)ylsc1@1alB(eaJymwlan¢l o-s-alk(e n/yn)yloxy ypically, R is selected

frog} th% @%ov% cg):nk %?g/a genélacf e¥1pE }<¥ ﬁj{)&)z an[c)l C _ﬁ-alk(en/yn)yloxy

Tb)fﬂ'tlfe@ lilloétrage Withdirt ﬁhﬁuﬁg:&é b@\fé)d’tlon 5n embodiment of R® is hydrogen;

6- al k(en/yn) yl am nocar bonyl typically is .
anazﬂne ngmgpﬁyqﬁ ay bapgan such asy chlor%por ﬂuoroy another embodiment of R® is

r
Cla-ﬂ‘{(%}v@yf"%yﬁ%%’dlﬁomf B R, MRIES bl imont of R s
Cilgyli(e@yhyldss t@licaitaC kpulkyloxyshclass methhoxy .
Cl _6-al k(en/yn)ylsul fanyl typically is
Cl_6-al kyl sul fanyl, such as nethyl sul fanyl .
In Qg&:%e?%m@o H%(‘@ Bf o8 )ckfﬁllpt)ﬁ{rm Sabifulh 3, el Qeledted fidhkihk group

as tri uor onet h
comé.tmg@fh@dmgkm éxalqgnm ydysm fGmyelkEynydl Cys-¢ysloalk(en)yl,
trif I

R STB LA HRILL rsaenpriony o -CO-

Tyg)fc'aflif ll@'l@ ga&&yd frihf 188 gfoup c@ﬁslﬁn%]d‘f(}@ﬂf@geﬁmaﬁgeﬁ@yé -alk(en/yn)yl,
ically is Cl_6-al kylsulfonyl. In_a furthe

CIGSFﬂi]O(Gn/rYB)ﬂIOXyL Ke- 613H§(é¢( Vﬁl)éﬂfrOCGQc &m@r@%ﬂﬂum B\@t‘hggt limiting the
0
1n\f%1?gprg Iar? ﬁmb?&ime%t %&dro%gn %Jl&%ngr %‘Eﬁodﬂn&flﬁ#ﬁiﬂ is Bﬁl%g%n such as

ycha are erent f
chityslbofigdto; dridtiger eﬁﬂbbﬂiﬁﬁnt efROMi @'[QFT:ﬂk(@n/@'n)Yl ty}ﬁca‘m!' '@ ¢radkyl such as

di fferent from hydrggen d .0 a
medhylfos ebit: 2np et HPBREmERL 0 3‘1 ig Cpg @ﬁﬂ%‘iﬂ@aﬁt‘fwt {?bﬁ alkyloxy
d n/)yBOLOOL Bgcally C;.¢-alkyl-
Suéeﬁn%sgéftﬁgxr‘%’?‘n%g{ %?&%m%%ﬁ{ﬁéﬂéi [ f ‘er eg? *ngm hydr ggecr? G
O-00-tshelr aeviba@iG@nt concerns such conmpounds wherein

one of R1-4 is different from hydrogen and none of
R6-10 20 is hydrogen; in a further enbodi nent one of

B@ufh% leghb@Hinh ik 6ﬂfhefcbﬁﬁsbthycﬂ6mﬁﬁulau R'Panelesfed ﬂ%ln ’éhel @oup
hydrogen. In a further enbodi nent two of Rl1-10 a

coxjsuﬁhg(ém.dfqggmh@/ e @-ggqﬁen/y[raﬂ flaforlesr 1}11[151.‘[1@& \W]é][l((‘_}lt 11m1t1ng the
1nxée151 Ercl) g%ﬁlﬁ%g?}t | eAfof ﬁm i$ H;Y&Qéén? OndtRe SRR ABR br RONGEr NS

Ci¢-alk(en/yn)yl typically Ci.¢-alkyl such as methyl.

To further illustrate without limiting the invention independent embodiments concerns such
compounds wherein

e halogen typically is fluoro or chloro.

e Cj¢-alk(en/yn)yl typically is Ci.¢-alkyl, such as methyl.

e Cjg-cycloalk(en)yl typically is Cs.g-cycloalkyl.
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wherein zero of Rl1-4 are different from hydrogen and

two of R6-9 are different from hydrogen; in another
wepwodioisent one of RL-4 is different from hydrPgEDK2004/000491

one of R6-9 is 25 different from hydrogen. In a

further embodiment three of RP-10 are different from

hydrogen. To further illustrate without limting the

i v €hticynloalix(ampledi- m@lh(enémbodéymsalm 63- s@aﬁﬂpd@iﬁb&  alkyl.

wherei n.one

hyd dt
R S TR e
e t t
e i e R
| & m0116my<(b1|n’gn)yﬂnaebmabetyp1caﬂy énBogdalirglarbonylcer ns such

283‘85’18&%@ R PEROGURITS AR 3 n B A BT W
con
nydr Sgeh 31@&?2“%9&%%%&‘%{??&@% e Sl RO

whergi 6ralﬁ(%n/ly$1)}do>f}f @peally iy Om-hikdxyygect as methoxyer
enbodi nent concerns suc npounds wher.ej

de f femeaik(en/ryamlml@nw@malhéw&Meaflkbélﬁhﬂ@&ﬂxémh %?idﬁ%%ﬂﬁ%lfanyl

g dif £
Sucrb&foﬁgf g Cg/&’mﬁ@ t? plcal clgrhﬁlso gh%ﬁlﬁ(gnguoLa% il er e
RO IalolC] L Slk&wyrﬁﬁl@ﬁﬂf&w bRgRMly is aﬁmbmﬁetmmemem

concerns such conpounds V\/nerel n R7 is different from

hy drhetye@;.¢-ali ot )hﬁYIS@liﬁﬁw&l ivigatly éoideeresnaidplEebounds

wher nt. from hydrogen; not her
ehb rs@@g?n/gg}yigflgrq tﬁgﬁalbbﬁpé;[fh%%%ﬂgmgfn RO is
di fferent from hydrogen; another enbodi nent concerns

such conpounds wherein R10 is different from hydr
In aurther gnibedinhent, therbyantiesheoneerns ﬁ@h@@ﬁwﬂm Wh erP’é‘rQ‘rﬂb jor3of

Rlllgﬁggqjﬁ%f at;fir e eﬁgrog 1051 ﬂ‘oﬁz ? lv{vt ?gaﬁr{i}?fép%nifm%mlogen. Ina
fufthé® eRboBimdRt 8 or 1RE Rlﬁl@dﬂffeﬂﬁﬁ from 1B/d2ogeR aRd R, B or RIoAR® is/are
dlf\%%géq?flré]@ Moggm dlgfg;fsg e a{}%‘élltqlnoﬁ% c())f Ri%; %hf?erentr}rom hydrogen.
In a further embodiment, one of R 10 is different from hydrogen. A further embodiment
concerns such compounds wherein one of R is different from hydrogen and none of R&10
is hydrogen; in a further embodiment one of R i different from hydrogen and none of
R!"* is hydrogen. In a further embodiment two of R are different from hydrogen. To
further illustrate without limiting the invention an embodiment concerns such compounds
wherein zero of R' are different from hydrogen and two of R%? are different from
hydrogen; in another embodiment one of R is different from hydrogen and one of R%? is
different from hydrogen. In a further embodiment three of R"1% are different from hydrogen.
To further illustrate without limiting the invention an embodiment concerns such
compounds wherein one of R is different from hydrogen and two of R%? are different

from hydrogen. In each embodiment, as mentioned the remaining substituents are hydrogen.

To further illustrate without limiting the invention,

an embodiment concerns such compounds wherein R' is different from hydrogen;



15 enbodi nents related to fornula | is also an
enbodi nent of forrmula A In a further enbodi nent of
wao b@eoamspbund of forrmula |, RS is attached to POFDKR@S/000491
3 of the indole. Such conpounds are enbraced by the
below formula IB. H NR 6 5 R7 z S~R R$ 9 Rto R
R2 R 3 20 (IB) Rwherein Z, the dotted ||ne |}d
anpgheRapbedimenkcaesmp whlmamou%%whfrramlR lAﬁgffeé?fé o hydrogen;

ang@?or 0o hl%?@“%ﬁgﬁ%@/%%% %R%Bs‘gf 000491 1g§(|mﬁgen

anathktiembedimenbaticenan Euahfcohtpeundmwbﬂam Ib4f1s fidferedtdronBhydrogen;
each o 4 is indepe dentl ect t rou

angRE ?@{3? B CmGHPY Sleﬁrﬂl CORpob: é FRIOSh /S ) ﬂ%{fﬁfenq%fﬁ%h Bydtogen:

5 anBﬂ'l%f Elﬁf)ocﬁm%ﬁfjéd%%s %ch@&%p%ﬁﬂMH&eﬁfRﬁle diferént fRm %'ilro gen;

Is Cl 6-alk(en/yn)yl In afurther Q7d|ment of th
anotbnpcmh@thmremf @maerng sudb, cogwolnds wmelg Ririe dif{ederd deom hydrﬁgen

furt the ¢ und of. f
a6 TR BGRoe T0 1 SO maP ERGY B RURICTgH: Tiqfbbydrogens
an6@EPeMBEifent @mEttha sichiddgpdahdLfhdrbineR Ao afdaat from hydrogen;
represent a line and Z is N _Such conpounds are

anpthir ervberlimgnt ¢paceas syehfcomporads whergin BN iswiffgrept fegmyhygdrogen.

o NVISR RRI~2z RWINR R5(IQ

In a further embodiment of the compound of formula I, R’ is attached to position 2 of the

indole. Such compounds are embraced by the below formula IA:

H
)
S5

(1a)

wherein Z, the dotted line and R'-R'° are as defined under formula L. Any one of the

15 embodiments related to formula I is also an embodiment of formula IA.

In a further embodiment of the compound of formula I, R’ is attached to position 3 of the

indole. Such compounds are embraced by the below formula IB:

20 (IB)
wherein Z, the dotted line and R-R! are as defined under formula I. Any one of the

embodiments related to formula I is also an embodiment of formula IB.
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15

20

25

15 wherein R1-R10 are as defined under formula |I. Any

one of the enbodinents related to fornmula | is also
w@pooentmsas nrent of fornmula IC. In a further enbPdi/DERAGS/000491

of the compound of formula I(I‘, each of RI-4 is

i ndependently selected from ?he group consi sting of

hydr ogen, hal ogen and Cl1_6-al k(en/yn)yl. Typically,

20 R is hydrogen; RZ is hydrogen or

Ct 6-al ; ' FR1h
R S e
seledted fromutha gtdlip dehsibtingyfttydgeen end CCd-ablal/kdgh/ yn) yl .

25 In a further enbodi ment of the conpound of fornula

IC, each of R6"9 is independently selected fromthe

hipde QEEST: ’ is Cy¢-alk(en/yn)yl
e e e R e R R e
16 Cl1_6-al k(en/yn)yl oxy, Cl_6-al k(en/yn)yl-0OCO and

.. Typicall i s hydr hal,0 69
In e ighek ARbERel; of e e Smpo AP myl B RSl r R aredvrogen.
hydr ogen, hal ogen, Cl1_6-al k(en/yn)yl, . .
Cl-6-al k(en/yn)yloxy or NO2; R8 is hydyogen, hal ogen,
In efurghes eiobedinyen of the@@mmgrsl@ﬂfrw@w}ﬁa?f[ dxhydragen-rR9 i s
hydr ogen, hal ogen, Cl_6-al k(en/yn)yl, 5
ClL 6-alk(en/yn)yloxy or Cl.6-alk(en/yn)yl-O-CO. In a
further enbodi ment of the conpound of fornula IC, R10

LT TR ST —
L . i i d
oL IF BN IR o & b EAeacncs a1

rac mul a R8 R 11
SR 9RN~R~-~RZ RBR H
)
S R’
R* R2
R3
ac

wherein R!-R'? are as defined under formula I. Any one of the embodiments related to

formula I is also an embodiment of formula IC.

In a further embodiment of the compound of formula IC, each of R!* is independently
selected from the group consisting of hydrogen, halogen and Cy.¢-alk(en/yn)yl. Typically,
R! is hydrogen; R? is hydrogen or Cy.¢-alk(en/yn)yl; R? is hydrogen and R* is hydrogen or

halogen.

In a further embodiment of the compound of formula IC, R’ is hydrogen or

Ci-¢-alk(en/yn)yl.

In a further embodiment of the compound of formula IC, each of R®? is independently

selected from the group consisting of hydrogen, halogen, Cy.¢-alk(en/yn)yl,



(I D) wherein R1-R10 are as defined under fornmula I.

Any one of the enbodinents related to 15 fornula | is
wa@ab®e/oers4nbodi ment of formula ID. In a furthePCT/DK2005/000491

enbodi nent of the conmpound of, formula ID, each of

R1-10 are hydrogen atons WO 2606/007843

PCT/ DK2005/ 000491 17 In a further enbodi nment.of the
Ceoligon/sa) ybixys ©1- Bralkéeﬂ/}’lt)ﬁleoo%@t &l NOpel ﬁ%‘@é‘yn%t 15 hydlogen

hals R B kG R Be P R PRl R SRR, o

Cif B‘hflk(en/éfn)‘?ﬂ gXlM flk(eﬁ@n@jl&))y onies;eR s F&dﬂggm élah)gas, Cr¢ alk(en/yn)yl
defined under fornmu e of .t iments
or Lelslldegn/yp)ylosys 6941& B hydr%geéal &&h %m@&f‘%ﬁs
¢ f ment of the conpound of
> leégd?wn*yéxyleda}ccﬁ’60#&%1%%)}2;@62@%dr ogen. In a further

enbodi ment of the conpound of formula IE, R5 |s
hydro en.or, 10 C.1.6-al k a)f
B R o rent FEGieGnBBENG S oPSHICaR i REBE e e o
hal.ogen, Cl_6-al k(en/yn)yl or

Clél fz;alli/lfygg'gn/yn)yl oxy. Typically, R6 is hydrogen,

hal ogen or Cl1_6-al k(en/yn)yl; R7 is hydrogen,
10 hal ogen, Cl.6-al k(en/yn)yl or Cl_6-al k(en/yn)yloxy; R8

is 15 hydrogen or hal ogen; RO is hydrogen, hal ogen,

In @hufhetlek{bRainydmt YF tiercofbotndbidoeniiar)tlyd duted linemegresents a line and
further enbodi ment of the c ngound of fﬁf)nul a lE, R10

Z is& . 19pel é@}éﬁo‘é’fds@relerﬁbréﬁé(@’ntg? slow fosguldD £ ur ¢ her
enbodi nent of the conpound of f|qr mula | said conpound

is selected fromt he fol | ow i st of conpounds
Conmpound Narne

(ID)
wherein R'-R'? are as defined under formula I. Any one of the embodiments related to

15 formula I is also an embodiment of formula ID.

In a further embodiment of the compound of formula ID, each of R!"1% are hydrogen atoms



no. 1 3-(2-Piperazin-1-yl-phenylsulfanyl)-1 Hindole 2

4- Met hoxy-3 -(2-pi perazin- 1 -yl-phenylsulfanyl)- 1
woRioeteises 3- ( 2- Pi perazi n- 1-yl - phenyl sul f anyl ) PAT/DK2005/000491

H i ndol e- 7- car boxyl i c acid nﬁghyl 3 ester WD

2006/ 007843 PCT/ DK2005/ 00049 18 4

5-Ni tro-3-(2-piperazin- 1 -y |3lea(?¥g
In Hiyrthgpemb 131egqq>fd}1@)ccgnp(elgldrgf§ lngﬁ:ii %thq otted {in does not represent a
lln%Xxlr\%? Ese@ﬁl gﬁ%&%ﬂ&m&s it eﬁ@?%c‘éd By the below formula ﬁE

piperazin nyI sul fanyl) -
H i ndol e

6- Fl uor o- 3- (2 pi perazin-1-yl -
8 7- Methyl -3 - (2- pifper azi n-
H i ndole 9 R®
3-12-(1, 2, 3, 6-Tet drogpyri di n-4-RyI ) - phenyl sul f anyl ]
-1 Hindole Q
6- Met hyl - 3- (Zl%l periazi/-1 -yl
11 4-Fluoro-3 -( mp‘Nrazi - 1-YT - pRenyl sul fanyl ) -1
- Hindole 12 5 - -(2-pi pérazin- 1

-yl - phenyl sul fanyl) - 1 H-{ dol e 13 4- Met hyl -

- (4- net hyl - 2- pi per azi n- | - phenyl sul fanyl)- 1
whiskdimHAIRE? ark4s defined under formula I. Any one of the embodiments related to

6- Fl uor o- 4- met hyl - 2- pi perazi n-1 -yl - phenyl sul fanyl ) -
5 formyla higglse anggnbodlmgnt Frhiper gz yl-pheny yl)

4- Fl uor o- 3- (4- net hyl - 2- pi per azi n- 1-yl - phenyl sulfanyl)-
1Hindole 16 7-Fluoro-3 -(4-nethyl-2-pi per%l n-

In a Yirtteh eﬂﬂbb&mﬁeﬁlanﬁ/ﬂh): <cothpbhndafdbemydld IB, each of R are hydrogen
- Met hoxy- 4-met hyl -3 - (4-nmet hyl - 2-pi perazin- 1
-yl - phenyl sul f anyl )- 1 H indole 18

1n 2l b B Cbmpo PG Bahita IEYR® RgTMgen bf any! )
- I ndole 19

10 C Z-althym)yl.3- (4- net hyl - 2- pi perazin-1 -yl - phenyl sul f anyl)
-1Hindole 20

4- Met hoxy- 3- (4- net hyl - 2- pi perazi n-1-yl - phenyl sul fanyl)
In a%ﬁé?@ﬁib%dm?&xt of the compound of formula IE, each of R* is hydrogen halogen,
4:

Chl or o- 3- (4-net hyl -2 Plperazmlgl enyl s Ifanl
Ot AR GomOIsE of 02 eIl eIy TR I e a Bl pEeo
Ci- 6(%“%@&@’151? géllroggl? n:!h_ai_cl'geﬂ ctF’l faﬁk%é/lyé lﬁvgg‘,\éla'llg(en/yn)yloxy, R%is
15 hytkdgeslet Balogeh; R9 1§\/E5tdwgen2h:ﬂégens ChyaliPergypet qz(f)ne-ali((en/yn)yloxy

-ylI'-phenyl sul fanyl')- 1 Hindole 25
2- Met hyl - 3- ( 2- pi perazi n-1-yl - phenyl sul fanyl ) -1H i ndol e

Ina%ﬁ%egl"égiﬂ%}jlm&t of RieRioRBoaZd B fokmuM TEPRENY hgaokany ) - 1
C 4-dktchiyh)y8- ( 2- pi per azi n- 1-yl - phenyl sul fanyl ) - 1Hi ndol e

e yl sul fanyl)-1Hi ndol e

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

following list of compounds

Compound
Name
no.
1 3-(2-Piperazin-1-yl-phenylsulfanyl)-1H-indole
2 4-Methoxy-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole

3-(2-Piperazin-1-yl-phenylsulfanyl)-1H-indole-7-carboxylic acid methyl

ester




28

7- Fl uor o- 3-(2- pi per azi n-1 -yl - phenyl sul fanyl ) - 1Hi ndol e
WQ@20080&8I3y/1 -3 - (2-pi perazin- 1 -yl -phenyl sul f aPgT/PK2@5/000491

H i ndol e 30

5- Met hoxy- 4- et hyl - 3- ( 2- pi per1§2| n- 1-yl - phenyl sul f anyl )
-1Hindole 3] B5-Methoxy-3 -(2-piperazin..]

4-yl - phen@-[l\%itnd)-fja(ﬁyplperamnﬂ-ylrrdmnglsgfanyl) 1H-indole

5 Z_ I\/gghoxg _C%_lo(rz _3p€2ppel£n9r§|21rnl- l-yyphe%?flesﬂpfanylll)l {lqrﬁ{éi()le 1H 1 ndol

65- Fl UOTOé-&Ié’tE& 3 Bplpéra2ind efydphénylsuifanyhe Byindulef anyl ) -
1H i ndol e )?ycgl grp%rs ya‘ppée}:}*as;l n- ﬂb]&

7-yl - phenwwrﬁ-ér@mlperwﬁlrﬂd&e@y v@fm@é/f@rm&%

PCT / DK20

4 Chl or 0934‘%@8439%2 Pé%a%% o 'ph%lglsu}fanbﬁl éﬁylpsldil—lﬂ ndol e
936 7- Chl (B2 (5 Detpediyait- plyrldInAyyl)-phaﬁlyjduﬁhhﬂgmyﬂ-mdolt

H-| ndol e 37 1 - Methyl

1Qy| - phen@‘ll\@%hﬂa%gﬂ ylperfztrq_—](-p{bghegly sg&lanyl) 1H-indole
1 th hyI 4 %’gﬁo%oﬁ' | DEJifahAn- 1Lyl-penPReRyDU Ha83018 -

15- Met h y | 5-Flfote-Be@ipiper2zipi lpdr@rnylsulfanyl)pHéngdodel f anyl ) -
1H i ndol

4 . .
13- vt hyl EMRBRets Brniesradnel-y-Rhemgun Dol S -
14Hindol g. Fllfol=o 3- (t4 meth}zfl -2-piperazin-1 yl—phenylsulfan?fl) 1H-indole

5- Met hyl - 3- (4- I perazin ﬁ phenyl sul f anyl )
13 H i ndo#-&lucte-3-(4- methyl- -piperazin-1-yl-p enylsulfanyl) -1H-indole

- Met hyl 7 ?hgo 9{%864h1%ethyff 'ols R B }Jl plﬂgnﬁﬁﬁﬁl}@ﬁ Hief-Hable) =

-H i ndo
3-(2-Pi psnwahdswﬁumeﬂpﬁe&nw melhlyDypiperddthilndgihenylSulfanyl)-1H-
12- Met hyl - 3- (2- pi peri di n-4-yl - phenyl sul fanyl ) - 1Hi ndol e
46 1 lvemdyle 3-(2-pi peridin-4-yl-phenyl sul fanyl)- 1

1 Nt ny St St e aran Y P indele
148 7- Methoxy—3 -(4-methyl- 2-p1perazm—l-yl-phenylsulfanyl) 1H-indole
zégFl uor o4 %\/Iét oxy- e(érl Intljeltlrl]ylAQ glpm%zm- ylsghenypsmf%ny][ﬁi{-mgole
ngFl Uor 07 3 roli-REHetylLo diydraftha oyl shehyiamydnyhy M linibd e
25 I\/Et hox J-Chlomt h{A-methy-2mipesaiini InylphenylsréanyDsUi-indo)s )
23" i uor o MEBYHEmetipl 22 grahelsy by spioyy Findol

okt i ndol e3 l‘o'Z_Igth 1-2-(4-methyl-2- p1perazm—l-yl phenylsulfanyl) 1H-indole
7- Met hyl - 1p peridin-4-y Ehenyl sul fan ] ).- I].H-I ndol e

253 2- Methy 3-(2-piperazin-1 -yl phenylsulfanyl)-1H-indole

o, Vet Y1 sl P RE DIt YA pROGR Y ARk nkiofH | ndol e

24- Chl or 043viéRyP3Rpipdrazist1 ywil-phéeigul oy h-dblsindoleH- i ndol e
25 : : :

28- cni or o7 Flpatop-Fepiperaringl-yi-Phmalsplanil JHiPYls 1 i ndol e

6 1- 1
22 Fl uor o7 3Etl(n%l -3- (2 gllp zm yl Phenylsulfanyl? 1H-indole

ph eny su anylt) 1Hindol e
367 5- Methoxy 4 methyl 3 (2-p1perazm— -yl-phenylsul anyl)-1H-indole

Z Vet hox% I\:/Jietiloxﬁg p(S—rﬂlgéranzuAf-l lp%eny ¥ul )aﬁ-Y rld'oi‘eH I ndol
3%90“ or 073vitRoR}-BED igihdtaAn Ly lprenylkg eink BVH-indblé | ndol e

33- Met hoxy-RBugre-Jmethyl-d: @-pipsyzipteynhsnylafaayl)- Haindedo|
39 5-Chloro-3-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole




60
7- Chl or o- 3- ( 2-pi peridi n-4-yl - phenyl sul fanyl )-1Hi ndol e

W® 20080&8I3/1 - 3- ( 2- pi peri di n-4-yl - phenyl sul f anyl PET/DK2005/000491
H i ndol e 62

3- Met hyl - 2- (2- pi peri di n-4-yl 1%henyl sul fanyl)-1Hi ndol e
63 6-Methyl-3 -(2-piperidin-4-yl-phenylsulfanyl)..1

33+ i ndol et-6Aloro-3-(2-piperazin-1-yl- phenylsulfanyi) 1H-indole ~

Fl uor g y per i di | fanyl) -
6?H—| ndol & %Oge‘?gdé7%6e$%§ 1@5&9@@%@% 1¥AO as the
37 ree basgzpin ﬁ@'—@p&ﬂéﬁhelo;/ n%léayl%uﬂﬁnyujneﬂen@@apounds
is considered a specif odi rent and

3&ubj ect e’dMQﬁl}ﬂﬂd@ﬂPlﬁ@lenc}I E\lrpi@nyfﬁﬂléar}i’rl)e Héﬂflgqlﬁ venti on

SOV o8y TE G R AL AL Skl I DN

4(ﬂccgpt ggi-ms‘ﬂ@lltas(atl ﬁb«mysaipﬁlfermrlmm phBNﬁleml)Hﬂi’:lind@lﬁ
acCl addition salts netal s

4al kyl at eXtMadri-(rnshyi-3- Plﬁ%@l%érxlf%ﬁngﬁﬁlﬂgawﬁ&gmr}%e
48 o P g;?g\fq?fg ﬁ@-@ﬁﬁl‘}ﬁbhd i z?ﬁlltysl*phgﬂﬁsﬁ%n?l) tH-indole

tion are preferably
Aphar mac ey{l-@qiehyhrﬁ@-gbphaiylsalfawn-éHerhdtolhe co np ounds of
the 10 |nvent|on fornme

t Aci d
4%dd| ti on2-Mgthy-3- QCP’QB%‘?@Y%'YISPI%%Q SH@ i%?lgl (?l%lscias
as PREARYIC- eﬁbiﬁiérldlﬁz@%&ﬁy@ﬁlfwmaﬂallﬁdolaor gani c

aC| ds i ncl'ude” hydrochl oric; = hydrobronc dr oi odi c,
4phos phor 5-MethyltF-@-piperidiot4-grphenylsntfansd)- bHrla lend t he

k Ex f | d
B ore o AR 3-npidit g AN Edp! B iddefe e
v 'o|°.”'cG‘Iﬂl‘%da*??ﬁ?éﬁp?r?é???mﬁ?fi‘ﬂiaé‘g})f Tamole,
Somlic.  15-Methom-d-made(2-BipeRsar a- Lfﬁpzﬂpﬁan@ﬁmole
522, eyl LS lfipg TR DASIRHY ARG - | . indole

t hanesu aric
s5bi snet hy I7£M§ath§1a$ 4(z>pipeﬁd1ne4 b!hplmirytaulfalmjd) éH méqﬂa coni c,

S§1 ycol | cAMeRr mbhemesRit gl e Ty EALERAQS,  oni c.
s~ t O UengSulib0M.p3.Aibkildin. 4. Pﬁﬂ%)ﬂshlfﬁl@rl}i@ﬁtlh?olacl ds, as

vvel | as the heophyl |1 neS, for exanple
58- br onot Betiibno-3- (hplpandllnt-%ﬁl-llhqnedsukfm}tlhéﬂ igdelfpl es of

Sk 11 on SSbe S Repade e neY AT RaRaD; Bpsen ¢ acte

sé‘ccept ab|5Q\/Iéﬁbky%sI-(Q%T(jﬁéi’ldlﬁ%-&l—pﬁb@ﬂfﬁl&ﬁ?l) mLfmleee 2,
ich is incorporate

herein by referen QI
5|8nt ended SeGhlam- ﬁ-(%rﬁmetlﬂw'ﬁ’hph@nga@ﬁk ]%[y’ﬁii fes,
ich th r . m
g:an'pl esgolfI ﬁ@ '@?ﬁ?‘%@%l 13)%8? Qﬂﬁn%gﬁgjﬁ}dfgg
goot assi umcmgﬁ%zymeﬁairi-&yhpmeﬂymmfhnﬁblH idalapl es of
amoni um and al k | ated. a mlufé ﬂ% Hdle
6anmmoni um?-Fiyhgr( PlP\?GdHi'mTHf;’ﬂn Sutpg IIH;I“ et hyl -
ydroxye I . Hyt Hdol
61laert but ?Meﬂfy g(gﬁ%&ﬁn} Ey ni‘(lllljyrlr?uslﬁaaﬁ 2 and ?hee I'ike.
6-Methyl-3- (2-p1per1d1n—4-y1 -phenylsulfanyl)-1H-indole

64 5-Flyoro-2-methyl-3-(2-piperidin-4-yl-phenylsulfanyl)-1H-indole
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WD 2006/ 007843 PCT/ DK2005/ 000491 21 Further, the

conpounds of this invention nay exist in unsolvated as
wowrdob/oers43 n sol vated forns with pharnmaceuti caP@H/DK2005/000491

accept abl e sol vents such as ter, ethanol and the

like. In general, the solvated forns are consi dered

equi valent to the unsolvated forns for the purp ?s
as thé frecttiase onavsalfttheraof. Badthef thenesempayndsyis cppsidsrekappectiic

em})? 1ent arngltlg%yléha & eraeto%dl{)]}a[lg ﬁ%%@m”' c centre and

any optical 1soners (i.e
enantl onmers or di astereomsrs) as separ at ed, pure or

The ey imicnBPRER TR R TS P S0L OF 1 COUPOlGE hige fpention,
typﬂcr?@rgfﬁq%agrﬁgﬁ Blﬁggéll A rﬁﬁecﬂt?[gl!e UARITHE Ldsns ttﬁéem%iﬁﬁﬁ nQdflu(lJ&ld addition

rms can be resolved into
sal@piiepdbal@nimhmodizm Mmyd dkylwted aptimmdiem sélés: exanpl e, by
separation of diastereoneric salts thereof with an
optically active acid, and liberating the optically

'Th%\ngllt \éog }%@ﬁntﬁﬂ@@ﬁfé@erw yatRadaRdh switd. Tha abidsddition salts of the

for resolving racenmates into the

inveptidrca peefeiaphgmrsceptisaly aspeniatd paivent e copmpUBs afihe
1nv§gt | C%ﬁeﬂ\y\@ Iié)gl t%glgg%télrrsls Clg Ré@glg}(l) I%e\llle glﬁplg?tyga?ﬁ%& 1ﬁd?§an10 acids as

wellPs iof@nic AMS. E%{ﬁﬁ_les 6f giitabl¢ ihérgaiit acidb include hydrochloric,
crystallization he conpounds of t.he

hydmbmmnlp,drydm@ydlcapl%p]gglcﬁ salfirigespl gx}mlgﬁg r esﬁﬁtalng the Jike. Examples
of SEBIGUEBH ot S POl o0 BiOM A FPRIRE e, B pionic

behZdid, REmafic, cITHY, ﬂamatis etlycofiscitacosichadgc, mwthan@d'éfqmmga@alelc malic,
di scussed by J.. Jaques,

mal@ig,rmansielie soxab&d%?fb& EWV%CQWHF%%%‘& ! Vﬁ’ane Setomics

ethangs%tffo deR9RS 'as gﬁlﬁo& 198&hdth lg?ié kARl 1iy, eftednkdigulfonic,
Apounds can b pr epar ed romoptically active

glﬁdbﬁfd; tingcore, elB])ah& staarlcmalmtt@; EBJ&), gbicolie symingbaizeic, glutamic,

Furt her nor e, doubl,e bon I 0]
bepzgnesulfonis, Q&?’GF%‘%S& oI ﬁa‘dé,g}g‘i"é”gl?/ﬁ%m%?ée%&eéﬁ dsps well as the
8- ﬁ&?&ﬁ&%ih?ﬂ%@ %8t EkdingilS erwmmmiwp}@ﬁufe@rnﬁeme hltd Fusther examples of

I nten that any geonetric isoners g’?{aﬁ
phatmaeesticab acceptableyinpugenitios aragaismstd @4511111 s e

m xt ur es .t her eof .ar td&i:n &6SE RBCIPL ihddporated
phpstany Sepee s [BRAIRT dhaflyl i1 I IREL A0S 1Ry
he;§§b§,&&g@qce,r otati on may form geonetric isomers. These

are also intended to be included within the scope of

the present invention. 30 Furthernore, sone of the

t F4t Q0 WESh 18 pfseritRompounds, are able

A@?Eﬁ% %ﬁasg%d ?gl#@%sgl%?lrtm@ad It 1s mtgnded thgt
todm.t autoneric forns that the conpounds are able to

formare included within the scope of the present

i nvention. WD 2006/ 007843 PCT/ DK2005/ 000491

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

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

tetramethylammonium salts and the like.
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22 The invention al so enconpasses prodrugs of the
present conpounds, which on adm nistration undergo
W@ b@aioemi3 conver si on by net abolic processes beP@I/BK2005/000491
becom ng pharnmacol ogically ggtive substances. In
general , such prodrugs w || functi onal derivatives
of the conpounds of the general fornula I B, Ii;
Furtlipr gthe p@npwnd@ iof driinyenticidnpy EsHiyp ansqlied ?SnW?rlll %mi ofgted
t he uire n I I
forgs Wit A TR AP bl S S OO 8 otery GpacPond e Q. In
gerRERPRE 8lvaRd Borndstiirg ackﬂsﬁieperckndluuglendmuhv ahsoregedifogms for the
descri bed, for exanple, in "Design of Prodrugs", ed.
purposes 9 HY S HVENtAT. sevi er, 1985, 10 The invention al so
enconpasses active netabolites of the present
conpounds. Sone conpounds according to the invention
Thé bérhpouinds bét}sqxreﬂcnnmnerttmnnap)fdtacve long AYMFEasyRyRetric centre and it is
serotonin reuptake inhibitors

eSsnad Bkl b ioem o HRREISOmelil s reaggpd e o

pat‘ﬁtclll?p f?éd ﬁ:ﬁl 13515‘191‘5%@5 ity Rfixthré¥iiredfapdndipg eAcembdinyxtures, i.e. a
| esst OnM or | ess t¥1an 15 100 nMor. I ess than 50

mixivte meabngrea@rm@dccéwtbyﬁ the scopeoh i iEERIOPped i n
Exanple 3 - Measurenments of "[3H]-5-HT uptake into rat
cortical synaptosones". Sonme conpounds according to

RaEﬁfgicifBﬁf@sﬂée{EQfé kSN dal 1htthé opiiia @ﬂlﬁlﬁ)ﬁﬁﬂ' bm%dxgmmﬁmds ,dor example,
and are thus norepinephrine reuptake .inhibitors

by@cmaimmdﬁ diagfsreqanerie S9ky thergof v ?W&QP&C%}?:M ¢ agid; and "erating the

et ' Blethbd¥bofesol
Op 1%{1}1 é}’ %&agﬁmplogé%% %ﬁﬁjﬁ% I a?”éiys @Egﬁr 186 nM oreSO ving
radeﬁﬁlﬁesﬁllita mhéS&ptrcM amffpodiesis based utpyn pm@mamgn@xdlydv@smqmwy active

maiﬁlglf %X@Zemlﬁf@% ) Mé f t&lg g&%@ﬁ%{ﬁ%é‘&ﬁ%& %% ngllvle&] ?nto thglr optical
ﬁ}?ocd%g 4 %1 tfpac{lbﬁal'c@é?ﬂltiiaﬁen | THY &)'n{pohﬁ@s @mﬂap}e@éht 1nvent10n may

anspor t &r and ar€ thus 25 dopami ne reupt ak
alsorteirtdol sy thy firomtiby of élasihre@mﬁﬁé driativay erdgitiongl prethogs for the

BRSBTS e ST Bl R el HAPLE g ot

1n&%@ﬂllo§eecﬁ§u%% 530 J Dﬁ( Qf(ﬂleab)icys EW iloe HS‘tEnadtlumeltshBacemates
nmet hod descri be urenen

auf Keflopiamn rish W tsocand sar Hew ek () Japs &g g@n@scompounds
/Se Bl REti¥Osynth
ol THTEHE o AT LTS s RBaUE R bl Copnthesis
they are thus considered to be appllcable in the
treatnment of one_or nor the foll ow di sorder.
Pk Rt veheh &G Eond oy EEPEERLY SRS 4 SEPELE present i
b &1, 90¢ ftdnded that tric isomers,
th%fﬁ#%ﬁ%%&%@ﬁ%ggfgﬂﬁaggulwggﬁggdlnent coé%er%éngﬁ%ands
as@Epdrined,ipuveodt pannaltyamurf@d(g@allne@musqmerb ef mixtytep dhegenfgre included
i Ok ot AFE el A P A B61 AP AUl efebred
rotation may form geometric isomers. These are also intended to be included within the

scope of the present invention.

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

form are included within the scope of the present invention.
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conmpounds according to the invention having dua
action have an in vitro uptake inhibition 5 for the

W@ 20060emsih transporter which is at |east 5, predBEDERIOF000491
at | east 10 or even nore pref erred at least 20 or 30
times higher than the in vitr20 upt ake i nhi b|t|on for

t he dopam ne transporter as. nmeasured by t n}e ﬂods
The aasientiofeds AnaRrepics Prodrugsvdbqpienh FATEY @H]V 180 OfF

adﬁﬁ%ﬁ#ﬁiom luHEk%gB @#} nfn%a] %@érsﬂ%%&a@ﬁ%ro&@%s before becoming

asur enen 0 am ne " upt I'nto r-at
phamtacologically yethptsabaaess. InJg,eneml sudhquiodregs wdbbe 8Bmaional

deGurBeom e Stk TSP et LRoE I D e, dich are
rea@%ﬁ%&ﬁ%@tﬂ‘)lgm bivh @tS RS reh{ii@ecﬁaﬁ@pduh%f thEyBHE@hk TyIA, IB, IC, ID or

ounds according to the invention having dual
IE seanventidral prosedures foir theoselggtiok and priepasptionel suftgbleredrug

deé?a{tgltgggrler}lf%frrg)rea p@étﬁ)?a:%? S’I 1%? ngg tof i’%??&a%s ,’edpﬁehggggalaYd Elsevier,

1989 tines higher than the.in vitro uptake inhibition
for the norepinephrine transporter as neasured by the
nmet hods described in Exanple 3 - "Measurenents of

Thk E’;‘é\uengon Hlo %Réo?r‘tﬁ%féﬁeﬂtagtt& efaBdl th§@i} thé %kaﬁéeﬁt‘%%ﬁ?)gﬁndsand

asurenent nor a rena I'ne upta r at
cortical synaptosones". 20 A further enbodi nent

concerns conpounds of the inventio havrn tri
S G MRoSS e LSO D2 A e v s

set"(l)gc{J gr?f%gﬂ?% E{ﬂﬁbl drd! p[‘y%hﬂ%ll& ntﬁé Qbﬁlﬁ&fﬂd@ 'Egvéjéipﬁmlfﬂ@ uptake inhibition

Itors. further aspect the invention

eGite) § deuM ar tosmypjcajlyoff If mMerIl@s,l preferably Bss than SPgnMror lgss than
25 th I a salt ther f for
IOﬁétM eralﬁ%q1 gﬁ %B%FW&M as 6?63€W§H % & Ieto ﬁd ld?%c\l;i%gd 2}1 lgxample 3-

M ﬁfeﬁﬁﬁ%‘ﬂf‘“?@ﬂ—ﬁ%&ﬁd 1810 r80dMRfidas kigptosomestpound of
ornmul a | A IB, I'C, IDor IE as the free base or a

salt thereof and at | east one phar maceutical |y

SRR, L M g LRI, oot

thl!lSA‘iOI‘é eﬂhﬁne k@pwkehﬂnﬁﬁ&@r Tlteecqumonés typichllly himeeran in vitro uptake
i ment of the invent. o r el al{/l% to

th
m]@bﬁp@lﬂ{éﬁ(})pf £ ovMqr gas% typlg@ y 9fg, rlgss, Q{FE’F%?%?W H@n 500nM, less

eRlreh ¥y thdRieto8 RiRé@be@n Bkardple 3 -
th%ar Riiyopt calfh’\sr’g %O%qgomrfsq’gd/ DK2005/ 000491 24 P
Menrasints o[ THjnotatieent lisceuptairet intof rapeatiicsd agraptasoniesor der

wherein a serotonin reuptake inhibitor is beneficial.
Such pharmaceutical conposition may conprise any one

%fr d?ﬁ"% H@@Q&cﬁﬁﬁﬁ%w @E idvehfidd Rhlbit thé\dopdBainé Gandporter arddare thus
escr |

ed above further enbodi nent of the
dopaméetreaptakesinhibiters: Fypiaallyusechofompassaphaysdndr Vit waipke inhibition

(I(#%(Brogéful\'é[&r letstéty%tp%lgy otl ﬁ,tgllsqorl S5 fnre e?alﬁgzega ?‘If CgOﬁﬁ‘M less than 100

nM or less than 50 nM, preferably as measured by the method described in Example 3 —

“Measurements of [°H]dopamine uptake into rat cortical synaptosomes”.

As already mentioned, the compounds according to the invention are serotonin reuptake
inhibitors and they are thus considered to be applicable in the treatment of one or more of
the following disorders: affective disorders, pain disorders, ADHD and stress urinary

incontinence.
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conposition for the treatnent of a di sease or
di sorder, wherein a conbi ned serotonin and

wmoeroepdisephri ne reuptake inhibitor is beneficiBCT/DBa@KE/000491
phar maceuti cal conposition Mgy conpri se any one of
the enbodi ments of formula I7"1A 1B, IC IDor IE
descri bed above. 10 A further enbodi nent of the
invention relates to the use of a conpound of fornula

I, .l 1B, 1C 1D or ton
Anteﬁ’é’roég’?enli SPNEHE SOFES grrléafcl’fgﬁe %’f%réé%nh ar ccglli1 ? Tﬁcgg)ln%kﬂg serotonin
reupRRP aHiBitien ahedopdiBint taptakerithibftora atihesame tiore. Typically,

di sorder, wherein a caonbjned serotonin and. dopani ne hibiti
companpdarecording B theinveatipn hevipg fugl .acwvﬁﬁaﬂ%ﬁgg’u‘iﬂt%ﬁl tottion

b ; n 195t feh® 1050 @QbdBBEsSpreferred
forglﬁ’@%g@%#gﬁpw’g?%ﬁgh 1?%1%?56%6 rel?éég%gsgri bed above. AeSp e
at Ibast ROer 3@ tibes hiphnt thef thehie vitresmake inhibétan fon thealogpmine; teansporter

the use of a conpound. of.formul.a, la,A |IB  |GC3kD:(
a5 PEasEe Ot s R EntGed i BRI oy ey ST CHPSHT uptake
i | bscnesP Al PRRSHémalts 6OFHNphindte draketii® rat cortical -
mt(?%azgtaﬁrrig%lts%g?ﬁas diessease or disor dsér , %mba Ijgorrbi ned
symaptosemed™oni n, nor epi nephri ne and dopani ne reupt ake

inhibitor is beneficial. Such pharnmaceuti cal

conposition may conprise any one of the enbodi nents of _
Anf BdiAedt.cohddrns ddapouds bOhe invefticlebnindéuhl attonebeing serotonin

further enbodi ment of the invention relates to.the_ use
reupfaka il@idhi}ﬁ@mdgxorqpmqpmlge reupfake 1nhzlg;tqrg§1t 1 g:’sarpeDtna]re. ﬁg_pwally,

as t free . . . AR BRRG b kORhibiti
L B
forahé esblovi teinsportie vehictpiian leelstsSo pridfersbly ADlBstaldbrsver gwre preferred

urinary incontinence. In a.further, odi { the. -
ot Ignas 20t 30 v R g abls o0 et LENGRon e A imeprine
trafqér’pro?@él Qﬁ %w surtd ﬂaﬁh hBthddSdedcRbed id Exasplé he ‘Vieguiasats of [*H]-5-

oA sal T°Fher eof ?or the preparation of a .
Hbptakeineitat caticalcyngpoesomeshafdiMedsaranpanit o¥d il Ingradrenaline uptake
. affective disorders. To further illustrate w thout
intprafcOrHG! SHBRIOFENt i on, the affective disorder to be

treated is selected fromthe group consisting of

depressive disorders and anxi ety disorders. WD .
A D008 QOTSHBRCTNDNEO 05NDOBYs of thegnyenfigp bawne Siple artipnAnd thus

concerns the, use ,0f..a cC . la s :
befig e 5 prdtE Tt TR 1ARLIY hipiort yd fpamine
reﬁﬂ'ﬂﬁ{egﬁﬁgﬁéﬁti on of a pharmaceutical conposition for

the treatnment of depressive disorders. Typically, the

depressive disorder to be treated is selected 5 from

t hodnk iR foy@uBITSDA A8, IC, ID or IE as
I G e i o B e
th@fs®basatoed suit tHerdaif ol e aslh swdtbementl zhei ner s,

psychosi s or parkinsons. To further illustrate

without Iimting the invention, an enbodi ment of the
Ad BUEOG:IRR: SRR fvRRtdrovides a bh@fHac&lticBBdodiipodiRionessipyising a

dr sorder; anot her enbodi nent concerns the treat merf]t c?f
compound of formula I, IA, IB, IC, ID or IE as the free base or a salt thereof and at least one

pharmaceutically acceptable carrier or diluent. The composition may comprise any one of

the embodiments of formula I, IA, IB, IC, ID or IE described above.

A further embodiment of the invention relates to the use of a compound of formula I, IA,

IB, IC, ID or IE as the free base or a salt thereof for the preparation of a pharmaceutical
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post nat al depression; another enbodi nent concerns the
treatnment of dysthym a; another 10 enbodi nent concerns

W b@onomsas nent of depression associ ated w t h bP@EDDER005/000491
di sorder, al zhei ners, psych%ils or parkinsons. To
further |IIustrate vvlthout [ifmting the invention, an
enbodi nent of the invention cgoncerns the treatnent

of . ..
comppyitien fos thesessmpnitad @ disepse o5 dizsrdgr Wherelp A gerotont guaike inhibitor
M &6 the embodiment
s SHUAEIRIL FORRALASAT SR Toh SglRPAR BN e i
of tanadr HIA ] I ICr BadvnBhdesafibedegpoessi on associ ated with
15 psychosis; anot her enbodi ment concerns the
treatment of depression associated with parkinsons. A

A %@Eﬁfrﬁbmgﬂﬂ dﬁﬂé 1&@&9&(1@&‘[&5“@ théSfe OF a BompomRertofhula I, 1A,

C, as the free base or a
1B sll, iDtdndE astheffme hah@mpa wathappﬁf@r dfe mem@trqm&anha@aaceuucal

cmalpgg % f%ﬁr’u@tgﬁbtlec&f :"Hatgg °& )gf}g ré/er @féne reé%ebm%d serotonin and
nofeﬁ)ﬁﬁbﬁﬂn@feﬁpﬁﬁé ahiabr iy wumetibial. Sﬁ&ﬂphmasdtﬁﬁ:alrt@anosmon may
general anxiety disorder, social_anxi et& di sord

compyse aryaeneefithe ensbodimentyiof Errawia L, bhsllk 461D %%‘Eﬁlsgliﬂ?ﬁ‘é‘ above.
di sorder, panic disorder, panic attacks, specific
phobi as, soci al phobia and agor aphobi a. To further

A fdrih'éﬁ tfibddment drikié invientidn lregatdshe themwe 0f 2 eompoamd of formula I, 1A,

i ment of the inventio rns the tr
IBgLGa éPaqr T s the fjecdiase pre palt ﬁr&P ﬂ%P m%%%&ﬁwehmacemwal
coﬁiﬁg%“iﬁ[ﬂ forﬁ‘E@géa{tﬁ@ﬁm Ji9¥asSQCdigddrd@Nwheleth £lESiAbiAed serotonin and
er e iment concerns the treatnent of post
doparaineatiptalst inkibitodis enaf@igl. Suvhtphermanehidenl aemposiderc@an somprise

ank 158 Rl GHIDBITEN OOEUP L A A0 CoRr oo ARy

di sorder; anot her enbodi ment concerns the treatnent of
pani c attacks anot her enbodi nent concerns the
A furtet nmhbdlufenspfetbe presens rotsintien relatet todhe Bsfi W@%ﬁound of formula

L G Bal IR AR B P S BT for RO PefraBIROAFY,

phbihddeBticae bbRagbsitst for e twaeﬁantofammasa @mlsoedim whereip a combined
t he use of a conpound of fornula,l FS D or
selofonis, noepinepheing aaddenaning Euf’ta#ﬁ é‘ibé‘afmfl%ﬁ’e“?ﬁ%la uch

pr.& | on¥Qr ARAGANATBA s of formula I, IA,
plﬁ%%@%g%%sﬁ@%%% co |0(§ln for the treatnment of
IBPEC,MD0érSIBr ddegribed Bboveur t her | I lustrate without limting
the invention, the pain disorder to be treated is
selected fromthe group consisting of fibronyalgia
A SRR @B odi ﬂ@ of ¥ %\%h{lolpfélzﬁes aR&kudeaifn, costpouhd ef formula I, 1A,
pai n, dl e as wel pain while awake and duri ng
IBHC) D) adﬂ asithe ﬁrse bake ot amlh‘é)erﬁiOIf ferghe piepatatipmel)a pharmaccutical
lim¢tin an. e
coptpRHERgiF Do reRPt ora e e ThEREopR Rsofled, ADHD and strss
urﬁwirn@&ﬁmeﬂg@t her enbodi nent concerns the treatnent of
overal |l pain; another enbodi nent concerns the
treat ment of back pai n; anot her enbodi nent concerns
e g EhscHTRFPBEAd of formula I,
In@gﬁgé?r eéntfn%ﬁj rea ﬁ%g#ﬁltﬂ?;e tg(g{d%}: tés;rieanotsﬁ er . ifBlid of fo .
IA, IB, IC, ID or IE as the free base or a salt thereof for the preparation of a pharmaceutical

composition for the treatment of affective disorders. To further illustrate without limiting
the invention, the affective disorder to be treated is selected from the group consisting of

depressive disorders and anxiety disorders.
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enbodi nent concerns the treatnent of pain while awake
and during daily activities. 10 In a further

wepwodiisent t he present inventi on relates to tPEI/DEK2005/000491
a compound of formula I, IB IC, IDor IE as the
free base or a salt thereof ?br t he preparation of a
phar maceutical conposition for the treatnent of
attention deficit hyperactivity disorder. 15 In a

fugtgn P&Bb&pﬁgﬂﬂ 50! g{% B BPE %mg&ifﬁrtif'f@ﬁmﬂ@t aNesB I, ID or IE as

use conpoun or mul I'B,” 1€, 1D or
the freeelsast bea éeﬂemems forale prepaaflamort nfeer ﬁwmamutmﬁ@omposmon for the

B0 L Pl TS AL CoTRRS LR B D s st

fron} fHe nsREnS S LHafdR H&irBssive GBRANGCHdsautalideBression, dysth
Og£ }gge{ﬁ:{}%‘ongl s%%lder Sjal n?ruc?es al so % cﬁr eveﬁrtel é%n ags lea and

depﬂesslmmmomtyd fath l:npplar dlgnrdwealzh@g@m, psyt g31§, pepakinsons. To further
1111|t§|tt1r\a{1teefn\%1:11§(fﬂt iiln}ita Itl%e rrl\{eg 1(%13%212 %b% {n“? Bﬂﬂquv?%tl%ﬁ '3919&% the

pro 'on or eéava

treﬁlrn%ﬁ‘t ef ﬁ@jo&‘ reSsiNAEdrd & alﬁ)tb:@lmﬂid)ﬂdnﬂft coﬁ@rmmha trVa@tnmnt of
N R$ RO R C z

posnﬂalw;lmresmnmoﬂhwnﬁgdgnw 601R5Hﬁ2he @ementzsf d(yv}&ymgwgyother
Ir EI n I
oD efyhiSnd Bl ol By diortr
al&%ﬁﬂéﬂ; —;ﬁﬁ&ho‘ﬂsd)r phxkireons. Te fgrtbarplluétﬁt@@ﬁ%lﬂ@ﬂ@ﬁﬁg the invention, an
PCT/ DK2005/ 000491 27 P

erOBUAR of INFORYGHBAN SPASTISAhaSERTER ol GRAHER BT i bipolar
PR ote? RmbdiEndn® H&ﬁ@ﬁﬂﬁh@tfreattﬁ@nt dfépRbdiOmagiscibiee with

ree’ base or the salt thereof nmay be adm ni stered
alzbketmes;amother emhbdinent comcerneiherirqataented depressign gssociated with

PSKeos :ﬁ?rg s SRlbodsTht gérwghﬁﬁegﬁ%ft@'gﬂt & deBREsish B Gl with
paﬁﬁﬁ%gll ng to the invention may be forrrul ated vv|th

pharmaceutical ly acceptable carriers or diluents as
wel | as any ot her known adjuvants and

A further embodiment concerns the use of a compound of formula I, IA, IB, IC, ID or IE as
the free base or a salt thereof for the preparation of a pharmaceutical composition for the
treatment of anxiety disorders. Typically, the anxiety disorders to be treated are selected
from the group consisting of general anxiety disorder, social anxiety disorder, post traumatic
stress disorder, obsessive compulsive disorder, panic disorder, panic attacks, specific
phobias, social phobia and agoraphobia. To further illustrate without limiting the invention,
an embodiment of the invention concerns the treatment of general anxiety disorder; another
embodiment concerns the treatment of social anxiety disorder; another embodiment
concerns the treatment of post traumatic stress disorder; another embodiment concerns the
treatment of obsessive compulsive disorder; another embodiment concerns the treatment of
panic disorder; another embodiment concerns the treatment of panic attacks; another
embodiment concerns the treatment of specific phobias; another embodiment concerns the

treatment of social phobia; another embodiment concerns the treatment of agoraphobia.

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

1A, IB, IC, ID or IE as the free base or a salt thereof for the preparation of a pharmaceutical
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excipients -in accordance with conventional techniques

such as those disclosed in Rem ngton: The Science and
wee@ense3 of Pharmacy, 19 Edition, Gennaro, EdJPCT/BEEM05/000491

10 Publishing Co., Easton, PA,. 1995. The

phar maceuti cal conpositions nmay be specifically

REAECAERG AR T AT
in\ge'nﬁ{'}ﬁ,utﬂé ?Qn Qﬁgb‘f@e'r 1G B treattPlsisBgERH Front fh%rg?@{ﬁ{j dBRkisting of

I ntraci sterna I ntraperitoneal, vagi nal” and
fippampalgiarsghdrpimed FIvE ) novetdl] saildatla pgioushoulder paimilsaadache as well as
i ntrat hecal , .intravenous. and i.ntrader rout e, ..
pay) while awa ang éliuﬁlag 8? %v?urvgt. S Tce %Lﬁﬁef 11[3%{1‘%’[6 rﬂlglglu% ltntélg{?ng the
inVdAfbn, ARl REAt A HeHbéhtioh IcbnteRemd trefintdhe o e dhlgia
condition and age of the subject to be treated, the .
syndtomepansther smbodivent iconeerns thetreatemgnicef oxerpll Ramy agethpyenbodiment
ingr edi ent, ch . .20. Th [ ' L
cop e S HE e Rl AR b SRR QAo
shbil@erpaa(; 6k ¢rabddimestihadthethearehingdns ofiheadhtien another -
readily administered in a vari _?ty of dosu%e f]jrrrs. s
enshorlimaast eoncs s he reRtmeRbala Bite Svalte andhivRng day Agvities.
The formul ati ons may conveniently be presented in unit
dosage form by nethods known in the art of pharnmacy.
In 2Furfine eadwdionemd sheofregent svemticantliates tatle upewépgbinpound of formula I,

utiliz as_the free substa base) or _as .a .
1o el 0 08 T80 fly i et Oih R1Laar ok R e g g n.af g plmaceutica
cohﬁzo BoR A& Heithie oS Alehti deficRypOUBEViRAdisadert he

utility of a free base. Wien a conpound of the

invention contains a free base such salts are
R S S R RIS PRBEe Y ! P Aopound ot formul .
AL DY &0, TORr T bt fFRiead a @lithetabfot thafpreparation of a pharmaceutical

phar maceutically 30 acceptabl e acid. Representative
companipioa fordhe tragimenbeletireab@inary MIaRREEYt i cal

conpositions for oral adm nistration nay be solid or

liquid. Solid dosage forns for oral adm nistration
Thertein tigcment" agpsad lesein irndinetationdristya disgaspior disorders includes also

| ozenges, WD 2006/ 007843 PCT/ DK2005/ 000491 28
Prﬁmﬁ@’ilé?ﬂ'@rca?ﬂmé% @nd tablette e.g. placed in a hard

gel ati ne capsule in powder or pellet formor e.g. in

the formof a troche or |ozenge. Were appropriate,
InpHartherespddt,ahé presentposntiporedatéoio a:mdlhoci@gmp@mm&@ papound of

na e prepared w. th. coatjngs ch as,enteri '
fog R R AP I OBR g B a1 PP B S inE T ( ffound of
fofEhigdse oP¥/R he active ingredient such as 5 sustained
or prolonged rel ease according to nmethods well known
inthe art. Liqui dosage forns for oral R
admini ®ration i np8lude e.g. solutions, enulsions
; 5
) :d

syspengi ongé syrupsjiand elixirs. Formulation t he
preseft Jfiventi on, suitable for oralRadmi wi str may
be9 nt ed as O discrete uR S es or
t @bl ets op S ior'ng a predetk : g'he
R10/ RS R4 R2 R R2
R3
VA) e R

wherein Z, the dotted line and R'-R'? are as previously described, and R’ is a carbamate or a

benzyl-derived protective group.
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active ingredient, and which may include a suitable
exci pient. Furthernore, the orally available
wo 200600783 ons may be in the formof a powder 0PCT/DK2005/000491
granul es, a solution or suspepsion in an aqueous or
non- aqueous liquid, or an oil-in-water or water-in-oi
liquid emul sion. 15 Suitable pharmaceutical carriers
include inert solid diluents or fillers, sterile
PHﬂI&@M@EIﬁﬂ&&L@DMP@S’H’IUN& organi ¢ sol vents.
Exanpl es of solid carriers are |actose, terra_ al ba,
Tlglmc:a@g@nvetymm@émmlaitqs to p pharmageltige] prmpesiian. The gempounds of the
u t
1n\éetnﬁ ona s t eel1 gils’%g ga?g ?ln C tf Ha g% aﬁn&%%t%tegleé@ﬁr 1ﬁk&¥{)matlon

w1ﬂﬂﬁhdrﬂ1@cédtlkﬁly focapiable sagfers dri diluemts, Clarelithaf singlé er Bmttqﬂ)e doses. The
peanut oil, olive oil, phospho |ipids, fat y aC| %s

phegpaoputiel g0mAPSidans acmfdw t0 &6, 1BY FiHoB RS ket

ph%%{x%&re:ﬁg a‘i’lér r?gmlt.'&?oné ﬁ)frasro?‘a lgéuhg Wel? Hisgl@}er y% %%%%ﬁwants and

extipitnsd i@ acadrdamme vgtlymvyﬂltlcdlahtee]anqmes sueh aﬂﬁhomdlml&@d in

with a 25 An uva or a ves ual Iy .u
Remneon: hhoSrigess St ofies 8P bRty ﬂ@éd BPR Spgg bl Rk
Pu@h@ﬁﬁ%@t |Eé§§,nep& 199y be used provided that they are

compatibl’e wth the active i ngredients. The amount of
solid carrier may vary but wll usually be from about

T}P}r@gap @??9 ﬁglypgﬂﬁ?rﬁ ql%{)ef %{%m ﬁl}éf | Sl laéed £o7 g?mlntl Yfation by any

sutMB1E roR® sietdl A8 thd\Gral 2gutall £asll; pﬁlfnﬁfnlafﬁ tdp’ktaﬂ? ¢inalbbiigl bqul dnd
such as an aqueous or non-aquequs liquid_ suspens

sublingyelutransdermah ipedstoomb Araperiiopralorgind @a@mar%@fa? (including
su}oﬁgl?.rget | %%3{%91?%8 g%ﬁﬂeéﬁy ﬁ@r&‘deﬂ@ustzﬁﬁ d?ﬁ‘éde al routet: Sthe oral route

uvants an

beipOprefese diy enll by aplﬁrﬂma‘ed $ha gthet prefenied treute wilh depend on the general
conventional tablettin Ph arnﬁceutlc

cogditiongnt penal the suhjestd Be Fatiehdts MU RO G fa e reated and
thggawe 11‘?%1‘3@1%39&1%5}{“1 5 nonaqueous i njectabl e sol utions,

I sperstons, suspensions or emulsions as well as
sterlle powders to be reconstituted in sterile

i nj,ectabl e sol utians or di spe or to
Tlgeé;‘@{maqeﬁ} cqppast Bl?srr{? qc’ E\hgorgg nﬁqé% c%nap]?unlél q‘ﬂee 1(rjavent10n and
th@%hagﬁia@&ti@bi JUCBthbI8 cBIGRPLare ﬁhehh@ac@lfy%ﬂﬁﬁﬁlstefddl\dﬁ Atvagidty of dosage
For parenteral adm nistration, solutions of the

foposrpotahle fof thersisclased mutesrofiadminigtration. A fpglations may

co%?xerﬁt%xlétgﬂ% e I, Seblg ;élrs%ﬁ tung %La?gg%o%ll ¥y ﬂlet}rozag gg&k@ 1'égagf'ue gﬁarmacy

sol utions should be SU|tany buffered i f necessary and

the liquid diluent first rendered E [ th
Th formrties OLBISIAETIPN i RSNy PHEZeA Bt Bes g base) or as a
ph%hﬁaceﬁ%él arca{&:égtlﬂ}i% St frRflof Y eé('a TP @R A addition f%lt ofa

ranusc cut aneous” an traperitoneal
cQQnmndhhwagMﬁnﬂﬂﬁ%efsﬁecbME ﬁﬁmaausnmmdm®oﬁmpMDyeumaﬂHﬁmnSa

al | avai |l abl sta dard tecg ues to
Q%gs ; Yt%afeumenaﬁ 13 conven 1ona1 manner by tréating aso ution or

suspension of a free base of the invention with a chemical equivalent of a pharmaceutically

acceptable acid. Representative examples are mentioned above.

Pharmaceutical compositions for oral administration may be solid or liquid. Solid dosage

forms for oral administration include e.g. capsules, tablets, dragees, pills, lozenges,
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Solutions for injections may be prepared by dissol ving

the active ingredient and possible additives in a
W@2006/001843 he sol vent for injection, preferabl yPGI/BKR008/000491

wat er, adjusting the solutio 20 to the desired

vol unme, sterilising the solution and filling it in

sui tabl e anpoul es or vials., uitable additive,
POREFP RN YRR bl e C P AR laﬁtqfvaﬁcﬁ%elﬁf@eaf@a S inspsfideg gr pellet
fora®BE b Lik tﬁ&%’yﬁ%%f tRICRS 6F 163¢d J4e PmeRI UripPoirhad) bRarmRicEutical
OO:ﬁllergslui tabl e adm nistrati ogré forCrrs I%pglj(?:%lrupletp ) )
comppsitisns for ped admivigsasion oiaytheeneppredwisghresatinge fech as@gteric coatings

i.nhal ant der mal tches, inplants, etc..A typic .
or YR8 B FaCTlp £ STt RRRY s i o6 R cicn such o
sufRaL ol H1O10MBAK 106 HcooriifRio mPBbdSRYI kRswh & tllayt. Tiguid dosage

about 0.01 to about 50 np/kg body wei ght per day, and
formsy for oxst adminisigtion ineluds:g. solugens, smalsinns. SUSPeR§IS, HHRF and
ehm&éght per day admi nistered in one or 30 nore dosages

§0th as 1 to 3 dosages. The exact dosage wi |l depend

upon the frequency and node of adm nistration, the.

sex, .age,_ wei ght and general K condi ign,of t.he subj ect
Fopmulatians ofithe pregent ePrVén‘g%Slg lertot grabpdmipistrapymay By presented as
. n [
i o bl PR Predch LAl SRt he
ac@OnEAATERL 3nPGH KRB hchOie 431itald© eNtipichio Frthertionn shareiplly

conyeni ently be esented in.unit dosage form by. .
av BT RIRIRS 67 OF HoE TaKT P SEOYIETER SpleS! Sciigocog suspension
in tHfli] h@ue@ﬁ? 886or- AR A LN R, r aAGALIALVEAtERS T vRerCiREoi Plqui@ Efulsion.

s per day such as 1 to 3 tines per day may
contain fromO0.01 to about 1000 ng, such as about 5

0.01 to 100 r.eferably. fr 0
sulgl i ol efPatyacneh S ERAD s kg PR foucous
soR#i8n ABd viesusRAERIS S1dnts. Bithidples O boliicaiidrs anedacios, terra alba,
i ntrathecal, intramuscular and sim.|lar

suergae sy dpdentiinriale; gabating) 38pT.R5SER, agRGa, RAgNREIURY Hiearatgsstearic acid,
abo :
oty &y ERIHRSE BT R oBE, gurhSand the ke, Examples of
lighot eatiat atesyodp, phanut nilgoltvieail, phesphs lipals) fatts acidy, fatty acid amines,
Tablets containing 5.0 ng of a conpound of the
poiyoxerihyishe aaf Walht ed as the free 15 base: Conpound of
the invention 5.0 ng Lactose 60 ng Mize starch 30
nmg Hydroxypropylcellulose 2.4 ng 20 Mcrocrystalline
Theedatridr os dildént aygncl Gloayaustelned selesse dhaienial jppewa ipthe agfgsuch as

glyceryl monostearate or glyceryl distearate, alone or mixed with a wax.

Any adjuvants or additives usually used for such purposes such as colourings, flavourings,

preservatives etc. may be used provided that they are compatible with the active ingredients.

The amount of solid carrier may vary 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.
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Magnesi um stearate 0.84 ng 2) Tablets containing 0.5
mg of a conpound of the invention calculated as 25
W b@e0ome3 base: Conpound of the invention 0.5 PQI/DK2005/000491
Lactose 46.9 ng Mi ze starcg 23.5 mg Povidone 1.8 ng
30 Mcrocrystalline cellulos 214, 4 ny CIoscarnEIIose
Sodi um Type A 1.8 ng Magnesium stearate Q.63
Tabms)ﬁia@(wM@mvmm%ﬂ@@gnmmg@ﬂlen?,Wlth;ﬂr%afdcﬂéilafaﬂﬁsﬁ‘&d/ or

dllL%BPkﬁwg gl}lllaslgla%é copgn;‘vgesgmg tﬁg mﬁ grgll \éfégé% ﬁggé tﬁ'%ettlng machine.
d ycerol 50 ng Met hyl - par aben 1 nmg Propyl -paraben
0.1 Et hanol 0.005 niL FI ur ccharin
Phaswdanticd. conpgsitipns o pa@n&erq}@gn%lstgqﬂogtlpgﬁdq gpﬁ% aqueous and
nonlaﬂbe:oﬁlgs llrg Qctglﬁgtsglhﬂbﬁ% d%gérsf@nls ls'u%ﬂe'h&%ns SORALREHs & WEI'D @s stenle

Acetic Acid O.
powiders ﬁ%‘&&%nsﬁuﬁ@ﬂmwtarﬂe fj afcgablamﬂemorad)r :drﬁpersgms ByioF wg,lse Depot

expression a d of h
injetbloPrERBLNE IR PE TR R 1ifin e R peflfppsent

1nv@1'i’t%rf E as described herein. In a further aspect--the.... -
present invention relates to a nethod of preparing a
conpound of the 3

For parenteral administration, solutions of the compound of the invention 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.

Solutions for injections may be prepared by dissolving the active ingredient and possible
additives in a part of the solvent for injection, preferably sterile water, adjusting the solution
to the desired volume, sterilising the solution and filling it in suitable ampoules or vials.
Any suitable additive conventionally used in the art may be added, such as tonicity agents,

preservatives, antioxidants, etc.

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

inhalants, dermal patches, implants, etc.

A typical oral dosage is in the range of from about 0.001 to about 100 mg/kg body weight
per day, preferably from about 0.01 to about 50 mg/kg body weight per day, and more
preferred from about 0.05 to about 10 mg/kg body weight per day administered in one or
more dosages such as 1 to 3 dosages. The exact dosage will depend upon the frequency and
mode of administration, the sex, age, weight and general condition of the subject treated, the
nature and severity of the condition treated and any concomitant diseases to be treated and

other factors evident to those skilled in the art.
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25 invention as described in the follow ng. METHODS OF

PREPARATI ON OF THE COVPOUNDS OF THE | NVENTI ON The
w@ovpoorsds of the invention nay be prepared asP¢DDKows/000491

30 Deprotection or cleavage fégom a pol ymer support of

a conmpound of formula VA or WO 2006/ 007843

PCT/ DK2005/000491 32 R R R/ NN R8 R6 0R6 R5 O

ZRIZ RSRI \ SRRIoiINRE RA RR R6 s Nto R4 | R2

R. Rs.R Rs (VA (VB rej . '
Thgforit gt il ity a8 AP b L el Kanown o
th()%l@ sla88@{nethe gﬁ.uz& 18al Iﬁ!gtt@blsag)e feinf Ydr-k?,raltadfrﬁlailslmtjdnaqne or more times

allyl-, or benzyl-carbamate) qr .a benzyl-deri 5
perstaytseeh ps/biayd HISS POHEAYEDFY ¢dniaip ﬁ@%@?ﬂ aboph L%@ gy Sugh as about

0 0 i 0314 Rf$é Prehdf@drom about
0P B RN GRERAE 021 Kol R gt prcfsirom abow
0.3 mgitcabatedd ag. the free base or an acid addition salt

t hereof. The deprotection according to "Methods of

preparation of the conmpounds of the invention" 10 was
FoPga{anl%%? by SERROALLyRAENhAABSoa], keuscalat hel gierilapns

skilTe

In the art and detailed in the textbook

adRim$tetiohyigpiealby geses aredn ghmordeSylrabruihalf the dasseemapigyed for oral

Wit.s, Wley Interscience, (1991), |ISBN 0471623016. The
ad@IESHANGR: fom a pol yner support, such as from the

Wang resin based carbamate |inker, according to nethod

A) was performed according to ljiterature kno _
Typicsbexmpdes of ZegipgdonthrdoraHainnnt theventiggoae aggollows:

8677-8678 15 and Conti et al. Tetrahedron Lett. 1997,

38, 2915-2918). Internediates of fornmula VA and VB can

be) pr gpBleatoaitiig Sf0ahf ofk ngmpedridoeshe Myeitoo calculated as the free

Chem cal transformation of a substituted thiophenol

compoubi§eof formula VIA or of a substituted di phenyl

di sul f} : mul a VI B 4§ gnidhe correspondi ng

20 benggﬁgéﬁf@gﬁg m?h?tg(?iir de conpound aéqnd subsequent

react i bactwdet h an i ndol e of fornul ab¥mg or |X gives

t he prl(\)/ItaleZCetstea?CI'll nt er nedi at es VA or ygmgr espectively.

Hydroxypropylcellulose 24 mg
Microcrystalline cellulose 19.2 mg
Croscarmellose Sodium Type A 2.4 mg
Magnesium stearate 0.84 mg
2) Tablets containing 0.5 mg of a compound of the invention calculated as

the free base:

Compound of the invention 0.5mg
Lactose 46.9 mg
Maize starch 23.5mg
Povidone 1.8 mg
Microcrystalline cellulose 14.4 mg
Croscarmellose Sodium Type A © 1.8mg

Magnesium stearate 0.63 mg
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WD 2006/ 007843 PCT/ DK2005/000491 33 R7 R R} R6 N
CORARH zN H\R RO R al/ 2R (MIlI) RRN
WR060WB43 (VIA) z C-S\ R R Rs N Ra R2 DPGI/DR20R5/000491
Ra R(VWVB) | z (VIl) RL S'S z Ra*32 R/ CR3RRs
Rs R RO Rs (VIB) RIO' H X) wherein Zis CH or
N, and R1-R10 are as previously described and R is a
3) ni t r o§emip qontainng pergndhldiy such as a carbamate group

(such _as net =, .ethyl -, tert-butyl:, allyl-, or 5
benzylc%gg’roﬂgfﬂ'é%%l%éenéo%enzyl - der i%erggpr ot gct i ve
groupSowieinei n the protective grdiffisngay be linked to

a solid support, |ike the Wang resin-based carbamate
i nkeydeoapeuieslaiose f or mul a VI A OWEh Z being CH)

can b%l%e(;&ared by demethyl ation ofphpe corresponding

Methyl-paraben 1 mg
Propyl-paraben 0.1 mg
Ethanol 0.005 mLs
Flavour 0.05 mg
Saccharin sodium 0.5 mg
Water ad 1 mL
4) Solution for injection containing per millilitre:
Compound of the invention 0.5mg
Sorbitol 5.1 mg
Acetic Acid 0.05 mg
Saccharin sodium 0.5 mg
Water ad ImL

By the expression a compound of the invention is meant any one of the embodiments of

formula [, IA, IB, IC, ID and IE as described herein.

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

invention as described in the following.

METHODS OF PREPARATION OF THE COMPOUNDS OF THE INVENTION

The compounds of the invention may be prepared as follows:

Deprotection or cleavage from a polymer support of a compound of formula VA or VB
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4- (2- met hoxy- phenyl ) - pi peridi ne, protection of the

nitrogen of the piperidine ring (wth R as described
w@bwem)784nct i vati on of the phenol functional i tRCT/BKRIV5/000491

e.g. atriflyl- or nonaflyl ]3 group) and pal | adi um

catal ysed exchange with trialkKyl silanethiol (e.g.

tri-iso-propyl silanethiol) using a catal yst such as

e.g. tris(di beﬁzyl i deneacet one) di pal | adi um |

comm’ nat| on bi s(2-di phenyl phosphi nophepy|) et her.
\% s| | ane-protection , group th;i ves
f la VIA. Corrpouds ok® f or ' VI B

i prY azi ne (wit BCLHD
nltrobenzeng '--J" he nitro

reaction with & xanthate salt (eRg
et hyl xapggjat e)F Hydrolysis of the new BSor%d
xanthate noity foll owed by oxidation gives disul phides
of formula VIB. Indoles of fornmula VLIl and | X are

WSt FoBPaache BOBOR s m oy el RATE s Hhbamate
(sULBSS Eﬁéﬂ?ﬂ 'efhyli-t PRS- VK-S oﬁb&ﬁyﬁ@arb!ﬁhﬁlé}brmyl derlved
Met hoden or gani schen Chem e (Mt hods of

prc@h@megrow, ,wh@ecm MP@%V%PPI%ﬁgnaB?%}(llﬁlifért? a SO@ @%ﬂoat like the
W%erggr%% i eag%c% o0 MY g{(er%ﬁ%é%o A co%ﬁ%n@cﬁj’fonﬂlﬁ% k&isolated as the

r'on—con ons ose which are
frdémaYdormthcsUhddadidesalidhersofch reactions. 5 Method B
Chemical transformation of a thiophenol conmpound wth
the formula X to the correspondi ng benzenesul f enyl

The mggfo't&%oﬁ %?&98'1% & |e%§$ & ﬁiraﬁ@x@&it the GorW%)bllihd@ R f the invention*

r esul ting
wasr}ie%ft’ﬁeﬂ By Etaﬁﬂdr@\te@hnm[ud:saknm trhthe @nrsb@s s-l@l.lppi indhe gt ppd detailed

e %’%}ﬁ?&‘g{ r %%vg é ¥ ggpsazré] ?ggngc éﬂfygz[heﬁf) %reene an(l,’f W&E Wiley
In\!%ks%heglgé oy jsEn 6@1%99@&9 Ak kRavAp®)frdnd apolymeratpmont, such as

~’phosphi no- - (N, N-di net hyl am no) _bi phenyl
frcgnvhe Waag mnpbnsn@sarw@tp liver, Fecordine fEmihed dg was fRgopped

acgardag_tg hltergi_gre( lsao'% rgciéa)re}sl%%@trﬁgdi%@ 1% 1¢'§<\5 ks, \8677-8678
and Conti et al. Tetrahedron Lett. 1997, 38, 2915-2918).

Intermediates of formula VA and VB can be prepared by the following methods:

Method A Chemical transformation of a substituted thiophenol compound of formula VIA
or of a substituted diphenyl disulfide compound of formula VIB to the corresponding
benzenesulfenyl chloride compound and subsequent reaction with an indole of formula VIII

or IX gives the protected intermediates VA or VB, respectively.
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33R6 RRR5 (X) (Xi) RBRT c6R5 S1 io2 Rs RR

(IX) R (XIIB) (XI1A) IN (VA R | N (N (X11)
wWOoR(0OBY3 - ~) 15 wherein Z is nitrogen, Rl-RIBCHDE2@S/000491
previously described and R is a carbamate (such as

met hyl -, ethyl-, tert-butyl-,""allyl-, or

benzyl - carbanmate) or a benzyl-derived protective WD
2006/ 007843 PCT/ DK2005/ 000491 35 group, wherein t IR
protective é?oups may be linked to a solid suppart
l'ike the resi n- based carbamate |inker. MethQ
Chem cal tfrangformation of a thiophenol conpoupe
the formul to the 5 corresponding benzenesulfen I/

indole o laMl1ll or IXresultipg in the
I nt er medk.d

XI I,A or XII{B, which can be coupl ed W|(¥II!1I)
a suitable pyotected amijne boronic ester of
formul a Xl Vhunder palIaciun1cata|ysﬁ§sjto-give (VA)
t he- conpou®s) VA or VB ysing a catal such as ¢.g.
1, 1' - bi s(di phenyl phosphiino) f er rgpegnedi chl_ar opal | adi um(

I1). WO 2006/07843 PCT/{Dk2005+ 0004 R—R-—8 R6
R1 B6 RO Hpr R* 2
R R
3
R R* [zj R L > (vB)
(Vi)
R1 S/S R1
Ezj R4 R2 R7
8
R® R

10~

H
(1X)

wherein Z is CH or N, and R'-R'? are as previously described and R’ is a nitrogen
protecting group such as a carbamate group (such as methyl-, ethyl-, tert-butyl-, allyl-, or
benzyl-carbamate) or a benzyl-derived protective group, wherein the protective groups may
be linked to a solid support, like the Wang resin-based carbamate linker. Compounds of
formula VIA (with Z being CH) can be prepared by demethylation of the corresponding
4-(2-methoxy-phenyl)-piperidine, protection of the nitrogen of the piperidine ring (with R’
as described above), activation of the phenol functionality (with e.g. a triflyl- or nonaflyl
group) and palladium catalysed exchange with trialkyl silanethiol (e.g. tri-iso-propyl
silanethiol) using a catalyst such as e.g. tris(dibenzylideneacetone)dipalladium in
combination with bis(2-diphenylphosphinophenyl)ether. Removal of the silane-protection
group then gives compounds of formula VIA. Compounds of formula VIB (with Z being N)
can be prepared by the reaction of mono-protected piperazine (with R’ as described above)
and 2-fluro-1-nitrobenzenes, reduction of the nitro functionality, diazonium salt formation,
followed by reaction with a xanthate salt (e.g. potassium ethylxanthate). Hydrolysis of the
newly formed xanthate moity followed by oxidation gives disulphides of formula VIB.

Indoles of formula VIII and IX are either commercially available or can be prepared
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NHERS RO\ S (MIlI) N Br Br RRRR 10 ~ 5 a HS |
\ RCA-SR(XITA) Rs 30, Ra/ RZ Ra ~ R _ - R3 3
WORB0RBOR43 Br (X) (XI) Ra\ | R6 1 \ \ S WNR RBCMDRR@5/000491

Ra HHR9 3 (IX) R (XIIB) £XIIA) (VA R | N B~
(XIV) (XIIB) (VB) (XI) wherafn Z is C, the dotted

line represents a bond, R1-Rl10 are_as reV| Qusl
accdkiug fopeethadailareriba in standad Msukmsush (a§ bes Wrgt ffpthoden der

orgﬁgﬁ%P’C}ggﬁ § hé % ? JE a%/{ gadilc Chreg{dst% QﬂWe’?])ag Ktuflgart;

Or@n@ REdctives, 351151y Sbiss, [naned/ Ymrkanamély anderppantion conditions

i ke the V\ang resin based te |l.inker. WO
SUC?@@@@F@@?@A@ @@WM@%F‘G@@%T SUgR IRASHIRBY D Reduct i on

of a tetrahydropyridine compound of formula VA (in
which Zis C and the dotted |line represents a bond)
Medthod BClentica sposidimafiqn @ferthivphenod Gﬂlpp@llﬁdi with f}@rfﬁﬂn&la X to the

I ch Z nd reduc
cortepv Ry e el R EBIAR B RO Boogen cigp i o indole
of form{zadPH1 {’;hﬁ( Astikiag: 1A {HRSntEARIIRREXIEA 8r HOM which dahde coupled.
correspondi ng piperidine
with a suitable protected amine of formula XIII under palladium catalysis, suchase.g.
bis-(dibenzylideneacetone)palladium) in combination with 2-phosphino-

2'-(N,N-dimethylamino) biphenyl, to give the compounds VA or VB.

R R

R H Br
H'N /R5 1
(VIID) R
Br Br R

HS R Cl—S R’ R

e
R R? R* R?
R3 Ra RG R5

X X0 ] R7 Br

RY R® N S R’
R® R® 8 N

/ R Lo R 2
H,N 4 R® R . R

(IX) R

(X1IB)
(XIA) > (VA
Rl
)
@
N (xIm
(X1IB) > (VB)

wherein Z is nitrogen, R!-R!? are as previously described and R’ is a carbamate (such as

methyl-, ethyl-, tert-butyl-, allyl-, or benzyl-carbamate) or a benzyl-derived protective



5 conpound of forrmula VB (in which Zis CH).

Subsequently the conpound of forrmula I is isolated as
W b@e0o78e3 base or an acid addition salt thereofCT/DR2005/000491
i nvention disclosed herein issfurther illustrated by

the -following non-limting eéxanples. 10 EXAVPLES

GEneraI t hods Anal yti cal dat a re obt.ai ned..on .
roUP B Geiredhe RRHISct 3 IO SR e SR SLFRppH, ke Hh Wahg resin-
bw&h@%%éﬁﬁg@&ipn (APPI) ion source and Shi madzu

LC-8A/ SLC-10A LC system The LC conditions (Synmmetry
C18 colum 4. 6 x 30 ﬁﬂ]MAth a particle size of 3.5 m

G R Bt At Ral PR D R R o

coﬁe@p‘(}‘ﬁ@lﬁg b@%n@su@f%ﬁ% chiide tehind dubsgfushtA&®h: with an indole
%Q (4. 00/ 100. 02 4.10/10. O§< 5..00/10..0)
of mmlaQVH{prﬂ% respiting ity thecistearaediptei ) opyKIith V@@%@%@? coupled

e% sult%B]:%v pé&trg%g axéa%?e‘lbo%%c ?ﬂg e@e%%i(e éﬁgﬁgﬁ%ﬁgﬁ@% ﬁgﬂéﬂ‘lﬁlﬂ catalysis

to Btvc tlad- @n@)ﬁ@h&gSY@doﬂ‘ﬂBmsmgta&atal}&@sm egpectra. were.
obt ai ned by an alternatip sca th to give

L Irbisédipheny IRhosgHpo) ?YFHCS’P‘?%‘E lgfpa llﬁﬁg‘fﬁ@ ecul ar ion, M+,
was obtained at low orifice voltage (5V) and
fragnentation at high orifice voltage (100V). 25
Preparative LC-M5-separation was perfornmed on the same
instrunment. The LC conditions (Symetry C18 colum 10
x 50 mMm) were linear gradient elution with eluents A
(water containing 0.05% TFA) and B (acetonitrile
cont ai ning 5% water and 0.035% TFA): (tinme[mn]/YB):
(0.00/20.0); (7.00/100.0); (7.10/20.0); (8.00/20.0)
with 5.7 nbL/mn Fraction collection was perfornmed by
split-flow M5 detection. 30 For colum chromat ography
silica gel of type Kieselgel 60, 230-400 nesh ASTM was
used. For ion-exchange chromatography (SCX, 1 g,
Vari an Mega Bond Elut(r), Chronpack cat. WO
2006/ 007843 PCT/ DK2005/ 000491 38 No. 220776) was
used. Prior use of the SCX-col unms was pre-conditioned
with 10% solution of acetic acid in nethanol (3 nL).
Preperation of internmediates 5 4-(2-Metltoxy phenyl)
pi peridine (Method A) Purchased from Maybri dge
(Product Nunber BTB 13447)




4- (2 Hydroxyphenyl) pi peridi ne-I-carboxylic acid

tent-butyl ester (Method A) 10 BBr3 (7.0 nL; 74 mmmol)
wormemasesl sl owly to 4-(2-nmet hoxy- phenyl) - pi pePCTDRE2005/000491

(6.25 g; 32.7 mmol) in 100 dichloronmethane at 0C

under argon. The reaction m Xture was allowed to warm

to roomtenperature and stirred 16 hours. The reaction

m xture was quenched by carefully adding 100 nL water

at 0C. Another 300 nL water was adgded, foll ovved by7t he

addition of 50 nL 28% aqueous N

was di scarded. Di-tert-butyl 15 3

mol ) was added to the aqueous Rfhagey—The reacti Br

m xture was stirred 1 hour at roghrtenperat yes

neutralized with 1 N HC , extractgqnynth eth%l acet at/

(2 x 200 nL). The organi ¢ phase was’washed with,B¥iMe,

(10dahL) dried with M§SO4 and doncentrated i RRvacud® R
H8Q ghve gi(z-hyn S ky pi peri di ne-1-carboxylic
ac ert-butyl  est

goraf.l uor obut ans Lgonylo>y) :

phen;IJ-%lperldlne I--arbd&yllc acid tent- butyl ester
( MetRfod A) Nonaf | uor oR3ut ane- | - syl f onyl quorldé?(Z 7Rk

(XIIA) R

m.; 15.1 mmol) was added to a mixture of R~ Br
eth -di i sopropyl - mi D (2.87 mge rR'mol ), \_—S
4-(NN-dinethylanino)-pyridine (25 25 and

4- (2- hydr oxy- phenyl ) - pi peri di ne-&~car ?Iipsa0| N R
tert-butyl ester (3.81 g; 13.7 mol)ip 50 M g R"”
1, 2-di chl oro- et hane at OC under arﬁﬁ? The reaction R®
m xture was allowed to warm to ro tamaaﬂweami(um
stirred 16 hours. The reaction m xture was extracted
with water (100 nlL) and brine (100 nlL). The conbi ned
aqueous phases were extracted with ethyl acetate (100

The conbi ned organi ¢ phases were washed with
brleggé_oo m), dried 30 with _MySgdspnd concentr at ed

The resigue was purified by flash

chr omat ogr aphy (s&llca gel; ethyl acetate/heptane) to

give 4.34 g 4-[21£;Bnafluorobutane-l-sulfonyloxy)-

4

phenyl ] - pi peri di carboxylic acid tert-butyl ester
(7.76 mmol ; 57 % BVK)gﬁ@6/007843 PCT/ DK2005/ 000491

39 4-(2-Triisopr yDS|IanyIsquanyIphenyI)
piperidine-l-cargg*&Llc acid tert-butyl ester (Method
A) Bi s[(2-di phenyl'phosphi no) phenyl] ether (0.43 g;

0. &Qrmyol }—and—tris{di-benzys den€¥Bet one) - di pal | adi um
(0.37 ng; 0.40 mmol) were dissolved in 40 nL 5

t ol uene.

4-[ 2- (Nonaf | uor obut ane- | - sul f onyl oxy) - phenyl ] - pi peri di
ne-l-carboxyliﬁgpcid tert- butyl ester (4.34 g; 7.76
mol ), triisopropyl-silanethiol (1.83 niL; 8.53 mmol)
and sodium tert-butoxide (0.90 g; 9.3 mml) were

wRHEEd, And thdgotate rOfte Bt A AMRE-RY k€ Preditisly described and R
is a carbamate (such as methyl-, ethyl-, tert-butyl-, allyl-, or benzyl-carbamate) or a benzyl-
derived protective group, wherein the protective groups may be linked to a solid support,

like the Wang resin-based carbamate linker.
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argon for 3 hours at 100C. The reaction m xture was
cooled to roomtenperature filtered through a pad of

w@dosoersand concentrated in vacuo. The resi dueP@EBDK2005/000491
purified by flash 10 chronatggraphy (silica gel; ethyl
acetate/ heptane) to give 1.5

Mho S BB EaaE b 'f%x{a#%é@ﬂé@?%ﬁ{@ﬁ%'fgr#ﬁﬂ%%r N G WBichz is
and fh(sgi'o%& h}% %)ré%ﬁt%? |tﬁe &irfé%f)&?dlﬁgeplbeﬁ&h@ @é(ﬁribdnﬁld of formula

acl d benz ster
V AP(ipeviacti Aés CHy,ank cne@dctlon af:at tetrlahymypyrahn@qaommmd of formula VB (in

wiggh 215G oot b FRES R PR AP LB B G g Perdne
‘E{gg%‘%d NEbAnSE VB 8 whicH2 W SH).'SubSeqibntBiMEO c8inp8d oflafmula [ is

Ion mxture was cooled to roomtenperature and
isokB6 ad theditce basters aaddidcrddition salt fhagead. was extracted with
di ethyl ether (2 x 250 nlL). The organic phase was
washed with water (100 nL), 1 N HO (2 x 100 ni),

ThEhAREt6R d26cIbOsl Werdin i2Miritied #dstwitéhbvhS®@4dll@withg non-limiting examples.
concentrated in vacuo to give 10.5 g (29.5 mml; 97.6

1 {85 hyl - 2- ni tro- phenyl ) - pi perazi ne-1 -carboxylic
Eé@l‘@%@%zyl ester. 4-(2 Am no-5-nethyl phenyl)
Geﬁjepﬁrmétm,asl car boxylic aC| d benzyl ester (Method A)

(5-Methyl -2-nitro-

A@b{t@ableﬁﬂ\glﬁ datarvigre gt% )31]% g P;tzl‘ é%ﬁ é]ﬁsg en't &quipped with
ph ﬁi‘:&ﬂﬂ%?(kﬁl)ﬁo&% u?Ze &dm%bdme o6t axen 1.0 s$§0mnThe L.C
et hanol Tor

ours. Ethanol was renpved in vacuo.
cofldieloneythmetrye 1 poalned 4 mx 30300 with sspartielatsizd oR3daas) were linear

Th f tracted with e
ersynt SRNOnOY G hep o Sa e teat Uy T L b sty
co%?nlngg%e\gat Wi 4da d\@a%@éTFfA)l GRURG (thﬁé[ﬁﬁﬂ]/%Br) 20.00710. 0)

I ca and concentrated in vacuo to give

(4J®ﬁt1|OO 09,](46 0990.0); (5200 h9.ApwiBh ﬁ:gnh@mnplﬁgﬁy s gptlggp@gé R& 11|1tegrat10n

aci d
of i GO BRR Y41 €arh S ot BES [FEPERESEDEX 53 with Heto CBN 830 cooling

bafl) 'r‘ﬁe @&Eﬁtydn A7 RNGAI Sithabidia hidatsod A) WO
2006/ 007843 PCT/ DK2005/ 000491 40 Sul phuric acid (2.37

g; 24.2 mol) in 20 nL of water was added to

4- (2-am no- 53 ioht
Moo Shai i RARARDIR cn e RICRN Wete
infa@dSon. Tike nidlxduldrdonadie pwhedbthined @ lamcbrifiioRlteg: E¥) and

g; 8.86 mrsga1 in 10 {TL \Aﬁ{)@ was added dropw se. The
ﬁ&%@@f@W@ﬁaﬁJ wriicgyeltage (1PRY- 15 ni nutes at room
tenperature and 5 added dropw se to potassium

et hyl xanthate (3.87 g; 24.2 mmol) in 30 nL water at
PréfecativedACTM SiNepargfas wmwfomnd on ﬁtessarr@amtnwnm Thedyconditions

(St Cliseatmadba sham et bt een sLhpn iR (et
co%Hiﬁi{ag% 05% *FPA? SndB (Qc%m«drﬂ‘e SShtARBE 5% agfer alde.035% TFA):

on m xture was cooled to roomtenperature and

(tiene[mad%6H): mon/zocn);e(ﬂwvm@tﬂ)ew (22602 63)00/29.0) Witk 5.7 mL/min
Frgir;t,lcggtlzo(ileg To%sv%aygesr’fomrrl?lgg %y sl\o%tt-ftl"ow Mé]getgc ich. 100 ni),

For column chromatography silica gel of type Kieselgel 60, 230-400 mesh ASTM was used.
For ion-exchange chromatography (SCX, 1 g, Varian Mega Bond Elut®, Chrompack cat.
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10 with MgSO4 and concentrated in vacuo. The residue

was purified by flash chromatography (silica gel;
we@edwglomeet at e/ hept ane) to give 1.19g PCT/DK2005/000491

2- (4- (benzyl oxy-carbonyl) - pi perazi n-1-yl ) -

4- et hyl - benzenedi sul phide (1.74 mol; 43%.

2- (4- (Benzyl oxy- car bonyl ) - pi perazi n-1 -

1) - ... .
No BRA7 énewissisedirins usaet e §C -CQAIA@nﬁWéﬁa?eéeﬂdﬁloni%wéth 10%
imlar_way..3- [ nyl sul fanyl)-]Hindol e
SOl‘%’l\%ltor{@aetg, 5e, %&ngﬁmm%? N- chl or osucci ni m de was
suspended in 200 nL dry CH2C1l2 and cooled in an ice
bath to 0 C. It was slowy treated with 66.6 nmol
Prepemptinnafintgsmedintes After addition 20 was conpl et ed
the solution cleared up and turned orange. Stirring
was continued at room tenperature for 1 hour. The

4-(20etRox3pheryDipipaidind (dethsldM y to a sol ution of 66.6
nmol _indo]e jn, 18 t under argon.
Purghasgd froay Eﬁﬁdgﬁe@r{ggﬁ&{lé‘?igyﬁrﬁg lg%lj’ﬁt ion was stirred

for.-21/z hour. at 0 C 25 The reaction was guenched

with 200 nmL water, and 150 nL sat. NaHCO3 wa aagg
4-(2Fydranty-pheny])-pipeidine Inaagboslie aci ierDHE! prtecQLered

Th t | :
oo B alk LN 5 Aot AR 025 o

32 Y5060 1M 6(VdRRloRSmethale £ 0°© viader MR Tha teaetiapmieiredvas allowed
under “vacuum The title conpound_was recr¥nst allized
to fammntcametmdrmpeiature agbstgredol The reaction mixture was quenched by

phenyl sul fanyl) -i ndol g5 -,canb ' ' u

BB R S BRI B By o
| 350k, O%1. e ic ph s discarded. Di-tert-buty

e U Fany 34t ool & @ v ey G202
dicaddRatel(9.0 gydd nardole svas a agrip [thedqugows Rhgsth 3{he reaction mixture was

.ani ridi ne _and 28 9 i ' vl acetate (2
Stl‘i‘i;a)rgg% TR FHUREEAC: 8%%% odn‘g%tfé 1\%&3 ?iedlg%%%gtegﬁﬁﬂ%ﬁey acetate
x 90/t ). Pe WRSNSS pHakEsagivashed witht terinedl 60 mlo, drieswith YaSO4 and

under” argon. The sol ution was washed w.th 0.5 M.. . 5
conagntraled iHEICHoTHEIVS dnflsfdr a%@%(é@l’l%%{ﬁl%eél'gar%&i‘?hc acid tert-butyl
CH2C 2. The conbi ned organi ¢ phase was dried over
eS®5C03  and evaporated under vacuum The conpound was
applied to a silica colum in 1/ 4 ethyl acetate /

hept d filt t ' 1./
11> Qlapadnarobmpee i) PLOLP Betiding oSl B R Febuty
| itl d. 10
es%'r{]?e}(z??{g;t - Eufggggpboi tyl piperazin-1 yl) . ¢
Nahéoyloshtdrenidsdlfonyti Sueride @arloky 1 3-& mypoly Weg addedyq fyppixture o
te Met. hod B 008 | of | N
el SoniSens P RS TR hal ATy gy ity 03 me)

anﬂf4-(2-hydroxy-pheny1)-piperidine-1-carboxylic acid tert-butyl ester (3.81 g; 13.7 mmol)

in 50 ml 1,2-dichloro-ethane at 0°C under argon. The reaction mixture was allowed to warm
to room temperature and stirred 16 hours. The reaction mixture was extracted with water
(100 mL) and brine (100 mL). The combined aqueous phases were extracted with ethyl
acetate (100 mL). The combined organic phases were washed with brine (100 mL), dried
with MgSO4 and concentrated in vacuo. The residue was purified by flash chromatography
(silica gel; ethyl acetate/heptane) to give 4.34 g 4-[2-(nonafluorobutane-1-sulfonyloxy)-
phenyl]-piperidine-1-carboxylic acid tert-butyl ester (7.76 mmol; 57 %).
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2- phosphi no-2' - (N, N-di net hyl am no) bi phenyl were added

to a dry flask and stored under argon. 15 0.043 mol
wW@2008/0¢B4Hr ono- phenyl sul fanyl ) -i ndol e- | - car boxpdT/DKa@s 00491

tert-butyl ester and 0.052 | of

N-tert-butoxycarbonyl - pi perazrn were dissolved in 2.5

mL dry toluene and 0.061 mol sodi umtert but oxi

4—(B-dl'rumpeoméﬂ@na@d&"@nyl%ng%-pmerldmemé-ga@ggbl guty} ester
Mat? d.to the flask with
(- g?

Cﬂ)benzyl i deneacet one) - pal | adi um and of

Bisp2pdiphaityliiosplidho) ety ethet (4 3ag 01&0 lﬁﬂrmil)eanﬁl The

trlsgéggrtg%/ggqq\ggsﬁ_gsﬁe{)b;paglgf o én}f g0 Ewsﬁgcﬁ%s%‘\l\éﬁ in 40 mL
tolﬁ\&g h?—?Z-Elgr Tt e'\i\';égiaou %ﬁ%yﬁﬁ%@%ﬂt—plﬁéﬂ(ﬁﬁe -0MaFboMYIRE Heid tert-

bu’@'DmL(nd4 g, 7.76 mmol) trusopropyl-sﬂanethlol (1.83 mL; 8. 53 mmol) and sodium

b
l‘ei‘l}‘,bt)ltpgldg _(%SP] §3§ ra%n%toggwqr% ?q.féd?élmg 51%)[;%?( {0?1 x‘g%e yas stirred under
arg{ ﬁ%r ?H&X‘E 2EFRE. TeldA05iShixdare W8 coBEE tafdold @hip@rdngre filtered

e procedure described in Tetrahedron Letters 41
thro@g8pad mﬂseaaﬂﬂ&on@mwnen ta@@niﬁbmml;dugwaﬁ parified by flash

I nventign For mul a nt he (2p| perazin-1
q&’lﬂﬁ 153 $FY eTi{‘PZII- ‘i“iff % zltq\flgllyﬁ:i ags in dry
@t ) p RS ike1 -carb hc acid tert-butyl ester (3.51
: @%9{)%%?%@5%& DO biper azin 1
mmyl #5 phenyl sul fanyl] -indole- 1 -carboxylic acid

tert-butyl ester. The solution was stirred for 1 h at
0 C and evaporated under vacuum The crude product was

4.@umfzayﬁd-,byo-pm@ﬁﬂﬁpqiermé.pcmoxﬂwueaazs bkméektm(ﬂﬁaludA)

was submtted for testl ol utj
lemm@ﬂ)-'pgnngﬁ@mqy]@ggg} @4@ $0 g4§6$ ?MW 4-methyl-1-nitro-

beg% g@;@){] 96‘% s ﬁgtaésﬂnﬁ‘ c%%&t@(S {3‘@}’6?5 %mol) were stirred 3

own In table

houfsan BOREL @ZMSI@ alt 86C. “Thb eeuctisn hﬁmu;d yaslcadlddrid gpem Serpperature and
4- Met h 3 - -yl -
25PHnn d&@?eé)\/z@s adéed hg ?nrlgtzulrenwaslextracte ’HP/ ciletlljly{ &Hé/r (& 2150 mL). The

or%emg%p}gl aﬁheﬂd 5 RaeRy] (ﬁ)%%fflylghédﬁdz kflg)gg%);’glfaﬁ? t0x 100 mL),
drrehl'w1ﬂhleﬂg$0§ whd admdebrerat&d bt vaedotegise 10.5 g (29 5 mmol; 97.6 %)

4- (f mﬁd]@]g;l rg(;)@t?o-gﬁ ﬁ&;&)grza%{rlleéll ca¥{)o>grlﬁc agldsoenzyefréX‘Jer )-1

- (2- pi perazi n-1-yl - phenyl sul fanyl')-1 Hindol e 10
7.6-Fluoro-3 -(2-piperazin-1-yl-phenyl sul fany I)
4- -Andmlr-é—methyl—phenyl)-p1perazme-1 -carboxylic acid benzyl ester (Method A)

4-&-}\4%@1"1- -nltro—pgl %)re?azzin%- -cé/ri)mp}nﬁ@é dsl}fgngﬁ@é{e)r '(§.6O g; 15.7 mmol)
%]ﬁgileng &127 3 o677 8RRy Vel Mkl iA-100)hT) ciblasslybs2ihangs. Ethanol
wislrethoredibnarcde.(Theppdueawhnpoursd ingh3QfmE pefusgigd NaCOs. The

mgil-tlllrg %gals extracted with ethyl acetate (2 x 250 mL). The organic phase was washed with

brine (2 x 100 mL), dried with MgSOs, filtered through a pad of silica and concentrated in
vacuo to give 4.71 g (14.5 mmol; 91.6 %) 4-(2-amino-5-methyl-phenyl)-piperazine-1-

carboxylic acid benzyl ester.

2-(4-(Benzyloxy-carbonyl)-piperazin-1 -pl)-4-methyl-benzenedisulphide (Method A)
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12. 5 -Fluoro-3 -(2-piperazin-1-yl-phenylsul fanyl)-1
H i ndole 15 Exanple 2 Conpounds of Fornula IA or IB
weymwbesiss of 3-(2-Piperidin-4 PCT/DK2005/000491
yl phenyl sul fanyl)-1Hindol e
4-(2- TriisopropylsilanylsulfaRyI phenyl ) - pi peri di ne- 1-
carboxylic acid tert-but ester (3.51 [) in 10
sufmiossd wdie: 2h2 e Yem RIS 1G-S methyl-
| n DM RITIPE THID Qras removed in
phe Eggpgﬁ%ﬁggt%gg gqgﬁhm déTgtour at 0C, flltg?ed
vaéd?)r THY iU Wk @blel thi0ed afé NaNed) (06t b g8 @daimelp imh@mL water
éq)i and concentrated in vacuo. The _residue was
wag @

aslsbpRwige. |The1r4a%19nm¢tt“?waﬁstaref¥ b mrgs et s fempsragure and

was . ad ed t . °
Do Ve 5 A2 S 24 DUVl Ry 7o
(CRUATORE: %@%V&‘hhbﬁ)e¢h39ea€hd5hih§>&u@twe{s(b@meﬂ Qriparsdt 70eC. 10 mL 28%
The resufting solution was added to 90 25 ng indol e

NaOH 75 301mil) ethano? wierd adfleiEand theCracting misties Wanstirod lﬁrl'@urs at 60°C

h 0C, 20.
S A e B B PR 010 BRI SR
dlénf@;l‘t%ﬂ%?@ PHYRMIS, 'Pﬁ@&%§nﬂé’%h@se\%hﬁﬁhw whth b ing €2 ((2100 mL) dried

d wth and  concentrated in vacuo.
w1tIeMgSOe awasomunurettc@m togus.| Bsresdyeoves BEiiedRy fash |Cbr@glatography

(s1ﬂ’§q gﬁi,oeftﬂ%;l 3§th %ﬂﬂ&?{%m aﬂﬁl?é 9. (Qéﬁ&\g?%xggzgﬂ)oﬂ@f)-(plperazm- -yD)-

4éeﬁ1?rpaﬂhéd@suﬂﬂh@b @1e74mh1¢u_\,43%)ster (0.22 mmol , Pe449%).
2 di ethyl ether saturated wwth HCL was added to 4-

[2-(1 Hindol-3 -ylsulfanyl)-phenyl] -piperidine- 1

b s prepared in

2GRN SuRh e hop e S Lutasoy o
a SM@ladwhy.zed with saturated NaHCOB8 and extracted with

ethyl acetate (2x50 nlL). The conbi ned organic WO

2006/ 007843 PCT/ DK2005/ 000491 43 phases were washed

3-(2 BPm}?J gﬂ&ﬂ%ﬁfﬁ}))#ﬁ IidAle WikMod/BS@# and concentrat ed
69 i DN itimetcitimiroms sospender) in) 200l e CHaGlsgnd cooled in an

ic%gq{% g&ﬁ de al{;\évr%é sl%&vig gF%ad W thgF> OTE eor(];r% h?dgﬂhggol. After addition

w%%h%ﬁét@@{he@éhﬁoﬁ lcRardd W‘dﬂuﬂned '(Kﬁinlge Shrrlﬂg wa8 continued at room
I peri di n-4-yl-phenyl sul fanyl)-1 Hindole
temﬁelatumfdﬁ)llhﬂyr(z pi peri di n-4-yl - phenyl sul fanyl)-1
H i ndoI L drv DMF
The ﬁ@@f"ﬁ utéon( \é(a%alldrgleeglsg)wly B,O a FOlutﬁenn(f/ 6s6u %ci}lu)ldoie in 180 mL dry
at |d‘°Cﬂﬂﬂlalear 41l . A fer-alfitiop lwas completed the solution was stirred for 2% hour at 0
- (2- pi peri d| n-4-yl - phenyl sul fanyl)-1 Hindole 10 48.

C7 Fl uor o- 3- (2- pi peri di n-4-yl - phenyl sul fanyl ) - 1Hi ndol e
T% Iieerl](.‘glé) levVEE C@eﬁc’l{ea WRHPRI0 di Rvdlery indP st s, Napbd0+ was added. 250

mb -l hcmfce wmﬂdhqd ang-the plrispewei saparatpll - Theewstrsphasa s pack
extr%\cted w1‘31 ethyl acetate. The combined organic phases were then washed with brine,
dried over MgSO, and evaporated under vacuum. The title compound was recrystallized

from acetonitrile.

3-(2-Bromo-phenylsulfanyl)-indole-1-carboxylic acid tert-butyl ester (Method B, C)
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51. 4- Fl uoro- 3- ( 2- pi peri di n-4-yl -phenyl sul fanyl )-1
H-i ndol e 52.

wWQ 20080083 3- ( 2- pi peri di n-4-yl - phenyl sul f anyl ) - BCT/DK2005/000491
Hindole 15

53. 4- Met hyl - 3- ( 2- pi peri di n- 4- yI phenyl sul fanyl)-1Hi nd
To &l.s;e)h)@gg @Lf1 2%'&81 33 ( -broengg}rleln%rllsqﬂfanyl) lﬁhmgglle S1'rl1J Idf aaﬁlz()llz %120 mL)
wa's_lg ealol1r Qm%g;l é?ﬁgﬁ[%& hgfggrgﬁag}ﬁ&rl&iﬂg ayd 5815 haryholtdethylamine. 28.9
mmd1f di-pet-butiyhRdidapbngib eryd added and the-soludon deistirred t room
tenqull\r/bq{ta%?%/eé@lggt pc{elp Srrglogl "Phe so){utlo%r{sansyvlvassﬁeé Wi }4'0) 5 ﬂ'/I aqueous HCI. The
Wa§=1§ gﬁa@b&%ﬁ%‘éot@g w@ﬂh@ﬂ(ﬁ& T -c¥hbRRarysmid plany Was dtied aer KoCO;

and ¢&ppiapet mndienvatlwym fﬂhe aynpeuridags applied£q ;gligacolppn in 1 / 4 ethyl
acqigtgz g\@?t@ne (tzll;ép ﬁf ﬁ? I udégnusﬁlgy 17# &?1913’ elc%fﬁkef /%}S{%le IThe eluent was

evaﬂogat&ﬂ Qﬁde'r Ghdind ¥ gipbaRiRWotpoyhd.- 1 Hindol e 62. 3
2- (2-pi peridin-4-yl -phenyl sul fanyl)- |
H-| ndol e 25 Synthesis of 3-(4-Methyl-2 piperazin-1 vyl

3-&(—,}(2—% é%)ﬂf)ﬁ)@%i‘l)anywwg& il §%i%yl(c&&9nﬂ]—uﬂdo?&] mo)’cyhc acid tert-
edvek D@amyl Byy- car bonyl ) - pi perazin-1-yl)
thyl-b di h 0. 956 1 40
00&561nm5m O Gt deopieeRa- PR BT 0Ly P g of
k@ed und
PP S g i o s
@me reaction mixture was stirred 2 hours at 0C. 2 ni

D

1 JN8-1E8y ;(ﬁ}&&éﬁl&ﬁwbl’@ dlssﬁiveﬂ)MSDS L Grymoluene and
0 % agueous KO%S ac?ge The reaction m xture

0.6 mmetisaftiwinricst dstoaidens CuenTIuIe e il 801Vgsn Was degassed and

R

2! ?NtN-@ﬁﬁ&HyM!n‘iﬂb)Bﬁ)hMiyl ‘Hestadtion (sstifredtyr. 1 Stoar at H¥niCe Ethyl
acgta'?ef(g m\ff)iygso :;i%gg fggft edqﬁlge?mé/ Sﬁasg was washed with aqueous NH4Cl and brine,

bakie ompbeiid.
P MR M G TR B By S S Lo b &
prepared in a SI m | ar way and anal ytical data are
shown in Tabl

4-(4, @5@5@4:@%4&11[15,1 3]{];{@%91%52”%% ﬁéﬁ’ 6-ililﬁdr(ﬁ-alﬁ-%yriz§ne-l -carboxylic
cfz_‘g%}ba}’t’glée{ﬁ%ﬁwcﬁ pi perazi n-1-yl - phenyl sul fanyl ) - 1

6- Fl 3
Wak thade bévprdidg po therpagqreg,uw deberjbied Ay Tetgabredrap hetters 41 (2989

37%@.'347-0@ uor o- 3- (4- et hyl - 2- pi per azi n-1-yl - phenyl sul f any
)-1 Hindole 16.

7- Fl uor o- 3- ( 4- net hyl i perazi n-1-vyl henyl sul f anyl
Egarhpleridol @o(mpounds):)f the lelvgntlon of Forn>1/u ariA y yh)-

Synthesis of 3-(2-piperazin-1 -yl-phenylsulfanyl)-1H-indole

3 M HCl-gas in dry ethyl acetate (3 mL) was added to 3-[2-(4-tert-butoxycarbonyl-
piperazin-1-yl)-phenylsulfanyl]-indole-1 -carboxylic acid tert-butyl ester. The solution was
stirred for 1 h at 0°C and evaporated under vacuum. The crude product was purified by

preparative LC-MS. The isolated product was submitted for testing as DMSO solution.
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17.
5- Met hoxy- 4- net hyl - 3- (4- et hyl - 2- pi per azi n- 1-yl - phenyl

W%mlggftaﬂmh) % I(—I-4| ndolheI 18. PCT/DK2005/000491
oXy- nmet hyl - 2- pi perazi n- 1-yl - phenyl sul f
-1 Hindole ppﬁf\ yi-phenylsulfanyl)

19. 7- Met hoxy- 3- (4- net hyl - 2- pi perazi n-1-yl - phenyl sul f an
yl)-1 Hindole 15 20. 4-Methoxy-3 P Y

net h -
o TS s IR S e
table) I i ndol e

Chl or o- 3- (4- et hy
1. &(quﬁ@gmel-ygglrlre%ylsuk anylg) lf—)I(-elrnggll n-1-yl-phenyl sul fanyl)-

2. %Nﬁ@lk%g-gz-ﬁ%efé‘%ﬁqhv-lyr-ghéﬂy&%ﬁ%mi111-1&1&01@henyI sul fanyl) -
3. ,n_@ -Biphatziny | -yRplehylmsithyy)-2Hpindele sz ¢asbaxyic apidansthyl gsteany

ndol e
4. 5 r‘br”dérpé%r@ﬁ%ﬂlﬁgﬁ@ﬂg‘ﬁia&& lﬁilll}dol H i ndol e 26.
5. 6&(3%%‘-?3é(?%lﬁe%aﬂhﬂej}l%eﬁyl'su]dethﬁm—YﬂlcRﬂé fanyl)-1

6. @Me:lhddwf?ﬁ@ p@e(azhpl-abph%y&ﬁulfawl)-éﬁeiﬁw@u| fanyl)-1
nao :
7. g%goﬁq'ég?ﬂwazin }Hgﬁ%ﬁéfulf DRy i ndot e 20,

g T M:éﬂlgwlg @-pigeRiper-akplienitsylfaphiphiftisdéleanyl ) - 1 H-i ndol e
9. %{%k %)@T@trafhéflmwrgin& h-phenylsufanyl HARdRlS| sul £ anyl )
11. 41 F}Lu'toﬂodg }S fl;%e%azm- o aPh erS‘ﬂ alnyl) 1H- 1ndole

razin-1- phenyl sul fanyl)-1

12. H’T-Fl’iﬁ)@d 8-(2-piperazin-1-yl-phenylsulfanyl)-1H-indole

32. 7- Met hoxy- 3- ( 2- pi perazi n-1-yl - phenyl sul fanyl )-1
Hi ndol e 33. P Y o

Ex%hﬁl?%gg[@ééﬁghﬂﬂﬁs'&‘ﬁ&hﬂil&?}&aﬁ"ilﬁ 1-yl - phenyl sul fanyl ) -
SyhtHekisof 6-(3-1@6111!11961ﬂmlwnxbylfa'pﬁbaﬁ?r@dol?any| )-1

1 gg ﬁ%@h’e %qur(?y awlf)lgfaggl Hhefy))l plB?{‘ledﬁn? é lj:ﬁl};bgmjflllg acid tert-butyl ester

Q3. Qh %nm& i1 1 (ORI OTIGF Svak d@ddaerial glteirablhtykahmmyﬂlmmlﬂtwm;ib )iﬂl]{drate
Hindole 37. 1 -Methyl-3

(3.86 Mmolpar AmInTHEaE O%éﬂyﬂ reftion ﬁlgap(‘gureiwpp stirgest khoug @t 0°C, filtered

ocfob Ot Gl BoSuRISEUL A BRGRY Bty n o i

reﬁﬁsﬂ;e%}@eﬁlméol%d( r1oBhh IR 2nhDeF 8ié soldtiod (ahe myhalivhaadded to 67

m@§-chidvd tsh(;dmlﬁncﬂeﬂfe()rﬁﬁ inydol)ping pbrlak fishipre-ethapeahd v Theaﬁe@ctlon
mIB%‘i@éW;; IF"«?I%QCJ( k7] Wg}tﬁ% at 5090 beé?%eﬁtHre T{)‘F reBHItm lsglbl 1Pn waF fdded to 90

mg’L an %mg%é i 2 MBL WHF & 0°C. The reaction mlxture was stlrred 2 hour at 0°C,
I i perazi n-1-yl -phenyl sul fanyl)-1 Hindole

oﬁre'ﬂabierOJmL I¥rmsateceNaHOOs @od axtra%wﬁhg@gﬁac@@ate (2x50 mL). The

HPLC-retention ti
copybaredygane g]gasEs)/(jvere-pfg%R-ll;éd W&B&)Flpy ?%(g%%)’l (ﬂ‘led gg)i4 éemd
coﬁQéH&%‘réﬂdin vadildt The residue was purified by flash chromatography (silica gel; ethyl
acetate/heptane) to give 89 mg 4-[2-(1H-indol-3-ylsulfanyl)-phenyl]-piperidine-

1-carboxylic acid tert-butyl ester (0.22 mmol, ~44%). 2 mL diethyl ether saturated with HC]
was added to 4-[2-(1H-indol-3-ylsulfanyl)-phenyl] -piperidine-1-carboxylic acid tert-butyl
ester and stirred over night at room temperature. The reaction mixture was neutralized with

saturated NaHCO; and extracted with ethyl acetate (2x50 mL). The combined organic
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shovlv:lliqg 'lga%'lé"f: 368 'BI..._..__ o

48. "7:-13:'lilbr:0:-?g _.(—2._Piplqﬁdi'n'_4-y1-pheny}sul-fanyl)-lH-indole """" — —
49. 6-Fluoro-3-(2-piperidin-4-yl-phenylsulfanyl)-1H-indole. . ... ...........
50.5 Moy 4TI i in 4 YEphr lalfaby ) Ll

61, 7-Ethyl- 3_-(_2_-piperidin—4-yl-ph‘ehyfsﬁlfeirfyl)'— IH-indole "~~~ " "~ —

62: 3-Me'thyl'-Z-(2-pi:peridin'-4-y1-phenylsu1fanyl)—l_H-indole ...............



15 213 74.5 95.49 X341.8 _

4. 39

Thé following comp(lu}ldzs:v%e)'e %egasrecgl 1in % ésimilaSr vlvaY ng analytical data are

..................

14. 6-Fluoro-3-(4-methyl-2-piperazin-1-yl-phenyl ulfanyl)-1F-indole » 7

15, 4Bl g G g epfepylsalfonyi) T Hndole -~
16.7-Fluero-3-(4-methyl-2-piperazin- 1-yl-phenylsulfanyl)-1H-indole

38, 3-Methyl-2-(2-piperazin-1-yl-phenylsulfanyl)-THpdele. 983 74. 46
195.27 ' 323.9 A



41. 5-Methyl-3-(4-aethyl-2-piperazin-1 -yl-phenylsulfanylj—i H:in

40. P Metpyl-3-{gnepiuyl;2-pipgrazin: 1-yl-phenylsulfanyl)-1H-indole

dole

SD-purities (o). .. -
VRN P RT— - — 0Vepurity- ELSP= - - +-{ . . . . Synthesis
pompound P IR P .l.) . .t.al .......... M+H+ .}, .....
I Rdnl11. 97 (EB%. 16 9FpuritydBe) ~  method
o ToopoA P83 es 3 e
T g 100 913 .. 340. . B
U PO T U 1T N 2 > B 368 ... .. B
» T 182 . 00.5" """ 579" ¢%B 107, 37 99. 87
K= 0:005 - - - - 98,69 - - - - 03,33 - __B46. ... ... B .
BT 178, .. ... 08.43. ... .076. B40, . B
34 |.047.193/32.100{344. 1
N % T -C T TR S B
g 1'92 ...... 95.03 ..... 98.24 ..... 324._ B
I 5 03.16. . . . .[77.61 307.1 C
T 0,017 . 7377 pess - 3422 P
— N1 186 034+ -+ - 006 - _ 3328 B
5T BE0L. 04 9868 99. 887.984. 1 A328 B
13, ..., R C RN TW B =N i - AT
B P Y IR QA-45 - - - - 098 ---1_3419 A
R T T s 36...078.194.53
100(1344. 1 . p.213 74.5 .. . 9549, . ... 3418 . ... AL
- fie. 30 807 08.83 342.0 4% 5 07
W7 00 2P A 7923 94:36 398.1 A
B T D193 ... .. 72.02 . . . . 88.95. . ... 3542, . ... AL
[9BSR s psb A
N S Y S 215 9 .
T AN L i el She 9%
_LhrTTT R3 . 8242 .. 96.53..... 358.0 AL
Tookz 442 8234 P88 T B80T A
— T 2435 8472 - _ 10625 _- - - 338.0 A
T 39 .02 79.43 ' 98.47 38.3
........ P (O




WO 2006/007843 . . .. .. ... .. ... ... 5 1.995 191. 34 99PGIDR2B5M00491
. .1--46 9.47 321 ........ .
.................. too ¥
..... 4 Q6 187.52 08 71 3231
ha ... 2.568 .. ... 87.44 .. 9755 . . B383 . A
=BG = P09 T 99.79 — — B24T A
_bg 1983 - - - .. 74.46 - - - - | 05.27- - - - 3239..... A ...
CobT T eeT. U R268 00, L 3241, . AL
U TIOR8 010 W77 0888507 2PR3L 5 A
—pg 2137_- - - -71.62 - _-199.05 __ .3383. ... A....
30 . ... 192, . 5546 oo ... 354.2 A
TORT U LBIS T 7005 T 8836 T 3400 &
By 1907 - - - 74.16 - _- 9_3__41 1...1340.1 A
LI (TN SO SO SO U WU JUUR. T 1 UL YO WOUE TV WO SN O . Q
2. 088 95. 9619856 3269403A 99.87  P42.0 A
B4 047 0332 — mIee T AL e
55T T A 0523 - - - 90,88 - - - - 344l A
B 078, . ... 04.53. . ... 100 ... .. 344,17 A
I-A—50L- 196383 5398373542 :
L B7 2.07 B5.53 100 3240 A
38 D213 - - - 95.06_- — -99.92 B4l .. _A_
BT .00 .. 7943, .. 0S4T. .. .. 3383 .. A
A0 pO3 8036 pses B3 A
41_ _ N 09 ...... 71'_0 ..... 845 ..... 338.1 A
....... 51 1.937 88.6397.5.327.12
o 2.108 34.83. .. .. 99.76 . . . . . 3383 .. TAL T
T TTTTSsT AT TTUbeRs B9l A
_ 45 ...... 1_995 ..... 9_1_ 34 ..... 99.51 ..... 323 1 _A _
e T 2.133..... 08.98. . . .. 99.47. . ... 323 ... AL
> 07 195. 08-Wy. 16 38352 .. P87l 1T B231 A5
g > 012 - -+ 9107 - - - 0864 - - - - 3272 A
LA o 2.008. 1 95_9_6 TTogs L 32609 ... AL
50_ i .1.—9.6.3: : : : : 8.3;5:1. : . s w 98 .37 ..... 3542 ..... A ......
5T 1.937 88:63 - - - - 075 « - - 327.2. ... A
...................... 53.2..1.013
89. 5297.12 3@l _ . 95.08 97.16. . . . . 3231 AL
A [33....7. 2013 892 07.12 p23.1 A
_ s 1987 - - 79-17 - - - - 0672 + + -+ - 54_2 9_ A
s T > 158 oo 05.27 343.9 A
B i 56 1. .98.'7. ..... 94..53 ..... 95 17 ..... 327__ ..... A ......
e e — T
PR 54 1.987 79.17 96.72 34... 2.9



10

15

20

25

WO 2006/007843 . . . . . .. T PCT/DK2005/000491
58 ..

T T2 7T T .. 042 188.63487.81 1342.9 A _
R A R T PAe BNl R
— g YV R 88 63— T8‘7'.81' T B A g A
3393 e 59T B 90 TR0 44 Baos A
0 TTTTTI08 T osRT 99.68 3439 A
G TR AT ps9e B A
2R S BRT B A
63 ... ..1,987..... 92.82 99.65 98281 | A
Bl SRR R R =x i £ 4 S SN

"""" i i -20-000-x g for-55-min: The final-pellet.is homog&ized (20 sec) in
SUBSFIAY ig gty fgalat0-000 X g lor s i A D 1, 987 92. 82
thi99ssBP bdza, (0.5 mg original tissue/well). Test compounds (or buffer) and 10 nM

T oLy er. . inhibitio t f 1 is started b
PSSR ot AP P LY R B P BT trcegin s s
adBin@tRSucfth AMnARARay\ Slile of 8125m{.1ABe? PHmiy) incebationdvitigradioligand at

cerebel l um are honogeni zed_in

.32 M_sucLose .
373 Gppimeptenre S haredio TERY AP LAl Gl C1elosS GPECLTSHS fspghed for 1 hour in
nogeni zer . . Eagﬁp i Iy it@t3 600 Ml @say buffer.
0. %rpog'ﬁ i 1%{n-£2&gel?$! e pe?l{lcgltlﬁrlﬁ%&%ie%’c\gésggﬁq,and t he _ Y _
N§HgReRpkkelisdaamined udegcigoi2om00 uM §nflwongmtngfipn). Citalopram is
. The final pellet is honogenized 220 sec) in 10 this
inelgdeshaspelereace roplberRgTIBINGiaT S0 ToSRONSF GBIFY . Test
compounds (or buffer) and 10 nM [3H]-5-HT are added
to 96 well plates and shaken briefly. Conposition of
Messiaymbnfsfof [ “H]hasadnevilizcOiptake drto mvt eqrticalpynaptogames

Fr%%%@ Jfroélz 1118”1}{] %%%ﬁigj( ﬁ%&%wgar'}% ﬁg@gé%rﬁézdglz 33\@1 sucrose with a

gl%gﬁéﬁéﬂ Kor@deflizeBahb @omog ey BeBakigsbedwt 500 25%00P0 5 at 4 °C. The
2 for 10 mn at 37 C and pH.is adjusted 7.4._The The final
pellacisdiscandad ped the sppetatpyt iy senirmead at 3&WHx g forp ¥y L he tna
ssay vol une g P L b L@DmM <t I mo/well).
G e aira 20350 gy MspEutt (Bl LAGHBALRT Y < Bmg/vl)
Unifilter G/ C glass fiber filters (soaked for 1 hour

in 0.1 % pol yethyl eni mne) under vacuum and
i mredi ately washed with 3 x 0.2 m assay buffer.
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Non-specific uptake is determ ned using cital opram (10
M final concentration). Citaloprain is included as
WO edoenerse in all experinments as dose-responsePCIPKR005/000491
20 Measurenents of [3 H]norabgrenal i ne uptake into rat
cortical synaptosones Fresh™ortex frommale Wstar
rats (125-225 g) are hormgenl zed in 0.4M sucrose with
Testongoasid (oe bluffer) hudrbgyeM F'Hj-nomdeenabinoerendded fogleep 96 well plates

trifuged at 600 f
S0 LR 500 By o8 B, PRyt o7s
cﬁzdl%qnm gfs@fé Bh66nM NEbiep i, nal7 @M mmm4, D462 mM EDTA, 10

e N arciack, By cones e S35 §759% CO for 10 min
at 35% %&?/ %]glgtg}(g ? 4, Ihe 1n%§15atf09ﬂ9 gﬂdﬁg@ b Q&dlﬁg‘ tlgs‘%)to @ﬂﬁ(ﬁal assay

'ne are ad deep 9

vohﬁh@&ﬁﬁml anflersiFakirinbubiagbh withGadiphgardi a3 7 6, mslégs are filtered

123 nM Nadl,_ 4.82 @
d1re¢_t13z|_ QI? ;ﬂmﬁu{%@f‘ /Chasg @bﬁq\fllmﬁ ppéged for é%ow%%ﬁbe’thylenlmlne)

Q: 209 qUges & xandL b s e NurespReifid. uptake is
undgg ¥4cHp; aﬁ?&%&%@y{g%}% h' 95% 02/ 5% C02 for 10 min 5

detédnird uSingrelspplams( 18 ¢iM Sibelcconcentratipe). Didaxsting sringlyded as

started_ by addi ng rd@ssue to a final assay volunme of 1
refeignce i 2lb pXpESmEDE 3SHOSHEEPERCW T r adi ol i gand at 37 C,

sanples are filtered directly on Unifilter GF/ C gl ass
fiber filters (soaked for 1 hour in 0.1 %

Mepsuryriehts afif ] dw)immmdptakv antount sordicphRRAPHEMSS washed
wth 3-x, 1
L
quiby ArSEct ot nd PRlcsdlR4(BF0l LA/ V) édccsodd 840iM sa¢rbse The tlssue is
exgerl ments as dose-response cur rement ({b
s gl gqf@n.hwgma@ermcf fie 3t Eyap il by
ceng' 2 utfeqng(ré 58@ g 1%ﬂ1ut 8 86 8ro0 Rfnditds 14?‘53)%5@ s@peﬁ(ﬂeﬁl in 560

ecapli and ‘striatum qui ckly
volne§ 6£4 AddHd I@ﬁﬂs-m@eﬁﬂhmsphwﬁ butfer, oW %4 i ce cold 0, 40

Tlsg/l@efs ql)J g% gfggw@lggﬁ@éléfgsryggp% %ﬁl}lg) %e N i Wﬁ%r{osqgﬂép%ggoﬂ 9@ 35 minutes

I'S-optal ne

pre= nlln%ﬁk%altloﬁ' 9 gé)rﬁg 3 %Ilg)%ggne LQapnaiese angudAOQ ditubated @or 5 mmutes at

nded in 560 volunmes of a
RIodi fi ed Krebs-Ri nger-phosphate buffer, pH 7.4. Tissue

0,25 my/ wel | (1401 i ginal ti
The g@pbgg%%g Al})% @{telrg{gﬁﬁ 'e@gsyﬁqrdeek ?% A ué‘gl?ﬂﬂg%mfhatman GF/C
ﬁung%Eﬂ: HoRaNMem SustdTHe ﬁﬁérsbb@dﬂiﬁd@ndra@pr@rlambmﬂle‘don fluid
or mnutes at 20 RT. The incubation i ¢
Ofgpis Swarmgc)nh@dd@dmﬁaﬁ@rsstﬁarﬁa%?or s Qs AARER
radégaé:tlgl[ty ésoc{ gr 5 1%@61 égnt‘ﬁfatl%n I'E})\,\ﬁﬁfgf %takgli‘ﬁolftaﬂné@bﬁ

Scl nt tion fluid

sul(t%hh@ H@%ﬁ)nﬂpﬁﬁﬁ%&)dmgammimive mnsgprtsme@slag@ irf the ppesence of 100
hours™in the dark the content

Ct i Vi
pMef benzimpid. Byr deiteniieptioni oAt mg{f;ptm qﬂé?fgf?élons of drugs
coggmagl 6? gecagé/s are used.

H-DA = 3,4-(ring-2,5,6- 3H)dopamine hydrochloride from New England Nuclear, specific
activity 30-50 Ci/mmol.

Hyttel, Biochem. Pharmacol. 1978, 27, 1063-1068;
Hyttel, Prog. Neuro-Psychopharmacol. & bil. Psychiat. 1982, 6, 277-295;
Hyttel & Larsen, Acta Pharmacol. Tox. 1985, 56, suppl. 1, 146-153.
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hal ogen, cyano, -ni

25 subtracting the non-specific binding and passive
transport neasured in the presence of 100 M of

whewsnomsps n. For determ nation of the inhibitipeI/DK2005/000491

upt ake ten concentrations of grugs covering 6 decades
are used. 3H DA = 3,4-(ring-é,5,6_3 H) dopam ne
hydr ochl ori de from New Engl and Nucl ear, specific

CladiMyity 30-50 Ci/nmmol. 30 Hyttel, Biochem Pharnmacol.

1978, 27, 1063-1068; Hyttel, Prog.
Neur o- Psychopharmacol . & bil. Psychiat. 1982, 6,

. 2X Cor8Bund Wvirgethe getarslsormul A aathetfarrtasobr salio therdd8s,

56, suppl. 1, 146-153. V\D2006/|_po7843
PCT/ DK2005/ 000491 49 CLAIMS A compound having the
general formula | ag the freel base or salts thereof H

NR76C.DR$/8R
RS RR mb5 witreiAth& dotteddine represents an

optional bond; a gachsof R1-R4 ig i ndependently
sel ected fromgehe o consig of hydrogen,

al ktentyn) yl .- - .
C3_8-cycl oal k(engytr, |C3. 8-cycl qal k('en)yl 10

Cl_6-al k(en/yn)yl, amsno, Cl1_6Ral k(en/yn)yl ani no,
di - (Cl_6-alk(en/yn)yl)am gp,

SR, sRNRIVI /| R R10 1/ 3

wherein

the dotted line represents an optional bond;

and

cach of R'-R* is independently selected from the group consisting of hydrogen, halogen,
cyano, nitro, Cy¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.s-cycloalk(en)yl-
C1.¢-alk(en/yn)yl, amino, C;.¢-alk(en/yn)ylamino, di-(C1-¢-alk(en/yn)yl)amino,
C1.¢-alk(en/yn)ylcarbonyl, aminocarbonyl, C)¢-alk(en/yn)ylaminocarbonyl,
di-(C1.¢-alk(en)yl)aminocarbonyl, hydroxy, Ci-¢-alk(en/yn)yloxy,
C.¢-alk(en/yn)ylsulfanyl, halo-C;¢-alk(en/yn)yl, halo-C).¢-alk(en/yn)ylsulfonyl, halo-
C¢-alk(en/yn)ylsulfanyl and C.¢-alk(en/yn)ylsulfonyl;

and

RS is selected from the group consisting of hydrogen, halogeh, cyano, Cj¢-alk(en/yn)yl,
Cs.g-cycloalk(en)yl, C.g-cycloalk(en)yl-C¢-alk(en/yn)yl, amino,
C¢-alk(en/yn)ylamino, di-(C}.¢-alk(en/yn)yl)amino, C,.¢-alk(en/yn)ylcarbonyl,
aminocarbonyl, Cj.¢-alk(en/yn)ylaminocarbonyl, di-(C1.¢-alk(en)yl)aminocarbonyl,
hydroxy, Ci—¢-alk(en/yn)yloxy, C-¢-alk(en/yn)ylsulfanyl, halo-C;.¢-alk(en/yn)yl, halo-
Ci-6-alk(en/yn)ylsulfonyl, halo-C.¢-alk(en/yn)ylsulfanyl and Ci.¢-alk(en/yn)ylsulfonyl;
and

cach of RS-R? is independently selected from the group consisting of hydrogen, halogen,
cyano, nitro, Ci.¢-alk(en/yn)yl, Cs.g-cycloalk(en)yl, Cs.g-cycloalk(en)yl-
C1.¢-alk(en/yn)yl, amino, C;.¢-alk(en/yn)ylamino, di-(C.¢-alk(en/yn)yl)amino,
C;.¢-alk(en/yn)ylcarbonyl, aminocarbonyl, Ci-¢-alk(en/yn)ylaminocarbonyl,
di-(C.¢-alk(en)yl)aminocarbonyl, hydroxy, Ci_¢-alk(en/yn)yloxy,
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Cl_6-al k(en/yn)yl carbonyl, am nocarbonyl,
Cl _6-al k(enl yn)yl am nocar bonyl ,

wa@leo6@17883 alk( en)yl ) am nocar bonyl , hydroxy, PCT/DK2005/000491

Cl_6-al k(en/yn)yl oxy, C1_6-?d k(en/yn)yl sul fanyl,

hal o- C1_6-al k(en/yn)yl,

hal o- C1_6-al k(en/yn)yl sul fonyl, hal o-
C]_g@llddrgme)mlsy}(iylwl,)s/lm)l(%/—%wallﬁﬁ%/{yn)yl, halo-Cj.¢-alk(en/yn)ylsulfonyl, halo-

LTI DS Ry, hasiatt oo

Gaq 6-al k(en/yn)yl, C3_8-cycloal k(en)yl,
8- | oal k 1-Cl_6-al k / I '

1" 0 sol e ALY 9 ELTH ST K CITGLHER G JSTAHH o,
6- al I i :

SrE S B A enprenoaRcaemiL

@dhd (CLl_6-al k(en)yl)am nocar bonyl, 20 hydroxy,

%ngélggjlé %gﬂ%é}%@pg%ﬁ %l_ Ib,(&q/a}ég )C¥ it tB@B%'Viso that the dotted
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ll'glifé%f’g? @-‘%‘?’%%‘?“&"%Ie"rofnd’.oﬁl-“&’f‘{7‘|°‘3°6hlélﬁy? gl’jllmfl anycl)r) -1H i ndol e
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7 rdviptdie xnhiBitqrds pénpdiciadli n- 4- yl - phenyl sul fanyl ) -1
H i ndol e WO 2006/ 007843 PCT/ DK2005/ 000491 53 60
7-Chl oro- 3-(2- pi peridi n-4-yl -phenyl sul fanyl)-1
13HUsBdeh Bharfhceutical composition according to claim 10 for the inhibition of the
7-Ethyl - 3-(2- pi peri di n-4-yl - phenyl sul fanyl)-1 Hindole
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5.cpmbied sorofesimgnd norppineghsine renniake iphibiipris heacheal, )y
1Hindole as the free base or a salt thereof. 10. A

phar maceuti cal conposition conprising a conpound.. . .
15ave©684 plgarinacarigalovenpokition abepsding 1@ claizg 18 on tg%lggntgﬁ%n of the

pharmaceuti cal |y acceptabl e .carri or diluent. 5 11.
BRSO, NP3 Wﬁ%&ﬂq%c‘&pa@g}?ﬁg%ﬁmr%%&accor ding to claim
10 for the inhibition of the serotonin transporter.
12. Use according to claim11l for the tregtnment of a
Histthgean o

16diaseordmgdp staimdsS fanthe dieatnzens aF & li§pass Of 150
inhibi.tar i s benefijgj . sitrlis Bdneficial.
cdﬁﬁ*ﬁ“g%ﬁ‘e?’] SS’EP%%%EB’OI}O&‘FI’&%%}%‘“% ﬁ%‘ﬁl ‘limgﬁlaé‘%%?e“?%gé :ﬁﬁﬁi bition
of the

17. Use of a pharmaceutical composition according to claim 10 for the inhibition of the

serotonin and dopamine transporters

18. Use according to claim 17 for the treatment of a disease or disorder, wherein a

combined serotonin and dopamine reuptake inhibitor is beneficial.
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serotonin and noradrenaline transporters. 15 14. Use
according to claim13 for the treatnent of a disease

woeroodiossezler, wherein a conbi ned serot oni n anPiCT/DK2005/000491

nor epi nephri ne reuptake inhihitor is beneficial. 15.
Use of a pharnmaceutical conpdsition according to claim
10 for the inhibition of the serotonin, noradrenaline
and dopam ne transporters. 20 16. Use according to

19V\H & a@cgn%nggo{o efrrlg%ng PalhRN 2, Ak, fo HEBRSheRin Hid @lfs@ﬁfer or disease is

erern serotoﬁln nor epi’nephri ne and
dmnﬁﬁmneedsunhﬁke inhibitor is beneficial. 17. Use of
a pharmaceutical conposition according to claim 10 for
the inhibition of the 25 serotonin and dopam ne

Ot UesReFdisd §> c]rﬁm 145 SV IRFSQ 1 el dikarian id & depresdiedisorder such

treat nent of di séase or di sorder, wherein a
cMaJnEdem’mswdnsqndqanSmtﬁi dﬁm@m@u |§V sthemiaridgpresyion associated

e R e PR TR T

wherein.said disorder or disease is an.affective. .
di sorder. 5 20. Use accordlgggto cl.aim19, mhereup t he
stV 1§q>r§6rr1§g,p apxjgly disprder such as
S d t
By ARG S LR SRtiet RARIAR, st HERERS S disorder
dolssesdilay conqiuzlshee digosler, panic kirder,q:anmaatﬂackss m1ﬁc2;1hoblasesocial
accord@ﬁg %8€|n119 wherein the affective disorder
3eef Yorder such as 10 general anxiety
di sorder, SOCIa| anxi ety disorder, post traumatic
stress dlsorder obsessi ve conpuIS|ve di sorder, panic.

22dUsosaerdingaminy aietodelesms spend 16,ovhsiwibisaid dispeder gr disease is a pain

phobi a an 2. Use Ceor

o8 R ORISR S e SErFGRL SRR 8, ARGy
' ﬁeaaad%l &3 wekPasiaSPiERE awsledandsiutinBidaiy adtbiigessyndr one,
overal I pain, back pain, shoulder pain, headache as

wel | as paln whi | e awake and during daily activities.

23 \Nﬁ-é? %?cr?rcg dl ncgle §& 2 s g[f Gnd §6 Cvlll?elrgfﬁ séllé d"i)é?)gde]' ge 1sease is

PO der“or” di Sease 1s attention
hyteerias defliit Hyshrsaivitedisoz®r24. Use according to any
one of clainms 14 and 16, wherein said disorder or
di sease is stress urinary incontinence.

24. Use according to any one of claims 14 and 16, wherein said disorder or disease is stress

urinary incontinence.



