WD 02/ 32863 2 0 APR 2005 PCT/ SE01/02319 1 2-, 3-, 4-, or
5-substituted-Nl-(benzensul fonyl )i ndoles and their use i nzgtl‘gkazﬁ% TECHNI CAL
FIELD The present invention relates to novel 2- 3-, 4-

subst i t utWa-Or3283 (benzensul f onyl )i ndol e conpounds, to phaPfACEAYIZEH
~.conposi tions conprising the conmpoundd and to the_use of the_ conmpounds for
the prepa?atidn:ofi-a aBdP el fudedHd - (Pleé‘&taﬁ‘éh‘tlf@P‘—"&E)éE‘ijP’}/eé%n@NS

di sor der stsiwnelikeagnnebévaPnf treatment of these disorders. 10 BACKGROUND
ART Qoesity is a condition characterized in an increase in body fat content
resulting in excess body wei ght TEoeweIGrACERIaD nornms. Cbesity is the nost
inportant nutritional  disorder in the western world and represents a nmjor
heal t h probl enThsprgsant invenisuyicttssieaoved dupt. i 855-sypilidutaddbrder | eads to

I ncr eaSSEd {jﬁgflée{f\aml@flggﬂﬁo& c;ongbcﬁru(ralgssE:ggﬁeﬂl%'age%ﬁgﬁsoo 0%’]?0%& é(?'ﬁé?s?nfﬁll%h as

car di ovasc ease, respl r di se cancer and

NI DDM ('t y peymhgoudiiahiet @ she ussemmeéwd;dmgd‘u@ﬂs m@mqueptﬁanmmm@dmmm%e wei ght
has been going on for nany decades. One |ine of research has been activation

of serot ofieatgert @V@@%tbfsﬁ“dQNL%@#SO'WYSG!Sﬁ“@é]tasamth%@ﬁtéﬁﬂ“ﬁﬁmé@ﬁ@@m n receptor
subt ypes 0515@5 - i nhibiting serotonin reuptake. The exact receptor subtype
profile requi réd is however 20 not known. Serotonin (5- hydr oxytryptam ne or
5-HT), a key transmitter of the peripheral and central nervous system
nodul ate a wi de range of physiol_ogical andg)pat hol ogi cal functions,

i ncl udi®ng anxi ety, sleep regul atfeRSs stBR, feeding and depressi on.
Mul tipl t . On f
UL LLPI e, oer oL PRt lon AL URED Y SR odf By ELEERACSUGR, | e,

‘E Traiff ordxpesis-bMiy A«ergmgjqov\é aTE@afpdia:dlledmisa@bﬂﬁg s theDhasr importa nstritidndd Shwart z.

Bi ochem Res 1993, 276, M Sehben, . H. _Ansanay,
J Bockaer tdISOA %mme Westq%afméeaaeﬁprssen 5@%%#3&1@9@:!?%1@@ '%‘?L}SHE‘é‘ﬁ%r is
posi tivel y,oniiak ehid &s@H&%a@I to iRHEdsRS ﬁ]o@taﬁltydiu%% meﬁé& sd%m&exoés%rf

anti psychotics such as clozapine. Recently, “the effect of
ant agoidi stdigeasks5uthi® antip eeoder dbtagarligistot didwexr@smemm(yeha‘eamdcamake in

rats has b o) g[ ﬁ Mar dsen . Sl ei.ght, and Fone.
Ef f ect of @gﬁgtﬁ\g é h Eag tﬁ’% Sﬁa éb?‘@g%%r’fof%&in%so% 'g(?? o ﬁ Wef't' 1t ¢ ai ned
to a fixedgt B@éﬂi ;g,ﬁlndr S %an?rdecaﬂﬁba(%ﬁiﬁﬁ ef ré—&aﬂshsﬂbﬁl%en dARatifiP6; - | C Bentl ey,
AJ Sl ei ght, sen, KCF Fone. WD 02/3

serotonermc systems either by direct activation of serotonm receptor subtypes or by

inhibiting serotonin reuptake. The exact receptor subtype profile required is however

20 not known.
Serotonin (5-hydroxytryptamine or 5-HT), a key transmitter of the peripheral and
central nervous system, modulate a wide range of physiological and pathological
functions, including anxiety, sleep regulation, aggression, feeding and depression.

Multiple serotonin receptor subtypes have been identified and cloned. One of these, the
25 5-HTg receptor, was cloned by several groups in 1993 (M Ruat, E Traiffort, J-M
Arrang, ] Tardivel-Lacombe, J Diaz, R Leurs, J-C Shwartz. Biochem. Biophys. Res.
Commun. 1993, 193 (1) 268-276; M Sebben, H Ansanay, J Bockaert, A Dumuis,
NeuroReport S, 2553-2557 (1994).) This receptor is positively coupled to adenylyl
cyclase and displays affinity for antipsychotics such as clozapine. Recently, the effect of

30 S5-HTg antagonist and 5-HTg antisense oligonucleotides to reduce food intake in rats

has been reported (JC Bentley, CA Mardsen, AJ Sleight and KC Fone. Effect of 5-HT
antagonist Ro 04-6790 on food consumption in rats trained to a fixed feeding regime. Br

J Pharmacol. 1999 Suppl. 126, PG6; JC Bentley, AT Sleight, CA Mardsen, KCF Fone.



2 0 APR 2005 PCT/SEOL/02319 2 5-HT6 antisense oligonucleotide |ICV affects
rat performance in the water naze and feeding. J PsychophzirﬂrblﬂbﬂﬂﬂﬁSuppl A64,*

1997, 25 ounds with enhanced affinity and sel ecti viply od3h§ 5
receptor pave g%een identified, e.g. 4n V\D 00/ 34242 and by I\/{Sng{slaac

Sl assi, ﬁ(%, Sétlsé:n £ 0?13811110’1&0‘%1% Ié\)/!flf%? sra Perf %84 llllrﬂ'le wach\?na%e %ll’]l L. " i

Denthyshyn: erazinyl -1l I su es an

6- Bi cycl Oweﬂﬁnrolamvdwbmawksu&fmﬂmnd@ﬁssﬂprl vatives as novel, potent and
sel ective 5-HI6 rece& or antagoni sts; Bioorganic & Medicinal Chem stry

Letters 2000, Coppenn szinhareectﬁﬁmtlx@adWSMIWWE@HTH@CPWEMW
Accor di ”gt];%e?a EQ%EP e%”@W@& %A%ﬂsdwe%%ﬁ ;{%ﬂ%‘!l that, b 2\4 '@R“Pds of

formula ( owaflﬁl cep asS ant agoni a’'l ow
nanony ar wilsange. MEh:all&:nHmSvmga@ﬁm ﬁen&ﬂh@@tﬂnd$|316§/clblhpelﬁi1ﬁ§lem i nvention
are useful for the treatnent or prophylaxis of obesity and for the

t r eat ment ardetalaﬁHﬂOé@slasld&wawgmeadwm mdsllé@lydmé@lp%dw@hw%@hmm a,

Par ki nson nd Ntz On Defl act i
Di sor der sP %ﬁ%%?%%%r % 2 %ﬁgr&% c‘:gg’alda = 15? o] f%'ga’ﬁﬁen}fj%%lﬁr%g)%emg ?1d of the
general fpamasd 30¢0,)10] E?l@r pamiided: (1) 20 wherein Ar is (1) phenyl (2)

napht hyl, 25 (3) a 5- to | 0- menber ed nmonocyclic or bicyclic heterocyclic
ring having 1 to 4 heteroatons selected fromthe group consi sting of

oxyge@ylsulfur or n'b’E?QﬁﬂED Eéékﬂ"gl% m?ﬁ‘hﬂm ach of phenyl,

napht and heterocyclicring rs’in y op |onaIIy substi t ut ed

wi t h hal ogen, AGiordinglik yHe, prededt infwgmiicnxiy lhas Bzen, foahdkhgythe ceBbSunde@EF3, CN, 2 0
APR 2005 _ WD 02/32863 PCI/ SEOL/ 02319 3 NQO2, ?hen yl, C. 6 alkylsulfonyl, C .6
al kenyl , ToRRulzE) shey.affig)ty fardhg Bidq recenion apantagopisisgit 3198y N2RYIVE phenyl |

-Cl-6 alky eC@h'é"aL B o ffPolnds & kY {H NRo e R) ’thé“’here' n each
of R7 an§ I‘-’Q% isin ggenh Om# Oﬁ% 1Cl 6 a%]f(eﬁle? %J Fe 8? (r al kyl or
C2- 6 al kersdtmemtas prafh ydxicd d:lnesltbgami)fqr(blmﬂr&ymsulb:stprmphydaﬂawﬁrherpmmnld or
15 CNS disorders (schizophrenia, Parkinson’s disease and depression), Attention Deficit
Hyperactive Disorders (ADHD), drug abuse.

According to the invention a compound of the general formula (I} is provided:

R
R A
Ny g2
N
\
/802
Ar (1)
20
wherein
Aris
(1) phenyl,
(2) naphthyl,
25 (3) a 5- to 10-membered monocyclic or bicyclic heterocyclic ring having 1 to 4

heteroatoms selecled from the group consisting of oxygen, sulfur, or nitrogen, or
(4} ~R9—pheny1;
wherein each of phenyl, naphthyl, and heterocyclic ring is independently optionally

substituled with halogen, C4 alkyl, CFa., hydroxyl, Ci, alkoxyl, OCF;, COCF;, CN,



5 phenyloxy; R is H phenyl, I, or C1 6 alkyl; R3 is H or
3-(1-azabicyclo[2.2.2]oct-2-en)yl; R is Hor a het erocy%ZiDcMRi 795 sel ected
“fromthe group consisting of tJ~ 11~ N1 N--~~ R6 R6 R6 R6 R6 10 wherein
R6 is H wolem2aékyl, or benzyl; and R5 is H, hydroxy, Cl-BCESEGEEIOF NO2,
CFl1, OCF3, or -a heterocyclic ring sel¥cted fromthe group consisting of: |
N~/ | N,, NOphdnyloxy\ phenyl, R cRékyRG! Ry ING2 Nalkeny ROVFE RR €. AkylearbdtyR6 R6 or a
phar maceut, cal | y, acce le salt, dr at 0 t er epi hereof, 15 with
Phe. brovi 8 HatC R RS O SPRp. Cha PR ENEE bl PR O G By

denot es a (bR o, SR DRARENEELcRlK RF a8 RERS RAMIenderdify Aot ck,gamﬁ; @@ Ron at ons.
Exanpl es ofsaid | ower al kyl include nethyl, ethyl, n-propyl, 1so WO 02/ 32863

2 0 APR 20906:-PORySENILOEBAE . £aclpeloplyith banpupidnaliysobditttgd with betpdoyl |
t-butqu and strai ght- and branched-chain pentyl and hexyl. The tern "Cl-6
al koxy® d@ABPASXY% straight or branched al koxy group having from t to 6

carbon atoms. Reaupl ReMfi, 158 d, | ggr al koxy include methoxy, ethoxy, n 5
pr opoxy, iso-prop_ox§/, n-but oxy,” | so-but oxy, sec-butoxy, t-butoxy and
strai ght- and Ririshictred(lcirmbisyplef DXjpchdenhexoxy.

R is H or a heterocyslic ring selected from the group consisting of:

sreseVegegol

| A |
(N N N N N N
~
IS SISRS IO
N N N N N N
Ré ' I Flis il?s
R
10 wherein R%is H, C4 alkyl, or benzyl; and

R’ is H, hydroxy, C,.; alkoxy, F, NOa, CF1, OCF3, or a heterocyclic ring selected

from the group consisting of:

waeselogegol

| o7 |

N ;\: N [ll N N
( ) @/ b j E j @ and []<

N N

R RE R R

or a pharmaceutically acceplable salt, hydrate, or stereoisomer thereof,

2

15 with the proviso that when R? is alkyl, R4 is nol H.

The term “C, ¢ alkyl™ denotes a straighi or branched alkyl group having {rom I to

6 carbon atoms. Examplcs of said lower alkyl include methyl. ethyl, n-propyl, 1so-



The ter m " hal ogen" shal I mean fluorine, chlorine, bromne or [ odi ne The
term"heterocyclic ring" includes unsaturated, as well as

partial Iy @3absszat ed heterocyclic rings. to Preferred conp@y,g m/& lgt he
i nvention are conpounds of the generag fornula (1) wherein: S
1

[
phenyl, ( ocycl i C
or bi cycl}lg%) ﬁe?ggg{l:ggd F@Mr %E‘EBQ%P ?]Hutyl]aﬁd Q@ngﬁe? %‘% %%{l %ﬁn%a?{eg?lgé t‘:,lr%;aom t he

group consixsii ng of oxygen, sul fur, or nltrogen or (4) -R9-phenyl; wherein

each of phen n h het er ocycl.i c |s i nde end nt | tionall
Subst Lt ured WHeHERt Ty ya%Pthf"g#e T R G ren i et heving Ry | oo,
phenyl 20 al.ken R7 V\herel n each
bf Ry and® K TR0 RSB ey o i I&Yeﬁr’&x;ﬁ‘d@ o B By R s
H, phenyl ropoxyOlso X H%luiox isbDusdyesdeeslitd 0 bRy Ah@YRaigANSLEt i Nng of . N
N N N p}béo %ﬂ%@{ ;gn 25Rg}e|s Cls?oakoxyoraﬁeterocycllc ring
sel ect ed brmmhﬁrd-lqbalgm@mjpxmmh@tqwmg of H HH and WD 02/32863 5 2 0 APR 2005
PCT/ SE01/ 0231& Ct): her. E g E1 rrﬁ : lo[ i nventl on | ncl ude those
wherein: (a) AF P& W?%?P 6% PEAAITY %euB PPP?I é%I“WFt% Br, nethyl,
CF3, Cl al koxpe, ternPGebero&MNlic NEE:” il n@xaturaienykell H@ééﬁ&ﬂa&ﬂ'&r%ﬁbﬂall or
-NR7Rs, where each of R7 and § Rs is |ndependently Hor nmethyl. (b) Ar is
1- napht hWEttmte@hﬁarﬁhY%lyll‘meéach of which being optionally substituted wth
F, d. Br R X nyl ,
met hyiosul fonyI rred gﬁéﬁ@d&%ﬁde‘égg%@ﬁn %fnp;gr}l{ddﬁ% |s"|eﬁg)‘eﬂ tg’n ma&by H or
met hyl . (veherd: |s a heterocyclic ring selected fromthe group consisting of

furyl, pyrrolyl, 10 triazolyl, diazolyl, oxazolyl, thiazolyl, oxadiazolyl,
i sot hi azol yl , Atdexazol yl, thiadiazol yl
(1) phenyl,

(2) 1-naphthyl or 2-naphthyl,
15 (3) a 5- to 10-membered monocyclic or bicyclic heterocyelic ring having 1 to 4
heteroatoms selected from the group consisting of oxygen, sulfur, or nitrogen, or
(4) —Rg-phenyl;
wherein each of phenyl, naphthy!, and heterocyclic ring is independently optionally
substituted with F, Cl, Br, C;_ alkyl, CF;, hydroxyl, C,.¢ alkoxyl, OCF;, phenyl, Cy
20 alkenyl, —NR7R8, -NH-CO-C,; alkyl, or SR’, wherein each of R’ and R%is
independently H or C,s alkyl; and R’ is G.2 alkyl;
Ris H, phenyl, I, or Cs alkyl;

R’ is selected from the group consisting of:

sPeVegeRly

25 R is C).3 alkoxy or a heterocyclic ring selected from the group consisting of:

sPeUegshyy

;and



pyridyl, pyrimdyl, pyrazinyl, thienyl, imdazolyl, pyrazolyl, indolyl,
qui nolinyl, isoquinolinyl, benzofuryl, benzothienyl, and benzoxadi azol yl,

_each of which being optionally substituted with hal ogen, ﬁ%ﬁﬁi gkyl, CF3,

hydroxyl, Cu-6 al koxyl, OCF3, CN, N2, phenyl oxy, phenyl 1
al kyl sul MAP¥32863 -6 al kenyl, -NR7R8, Cl-6 al kyl carboxyl, PSTBEF/1

-NHCO C1L_6 al kyl, CONR7R8 or SR?;‘“Wnerei n each of R7 and BY is

i ndependently Hor CL.6 alkyl. (d) Ar is a heterocyclic ring selected from
t he group cons . zolyl,

benzot hi enyl Oﬁ%lr E%rﬁ%egaﬁﬁjlggqus O,fttl%!aggylg ° V\:ﬁl% ﬁg@é%@ngh&g%tl onal I y
substituted w (4) Aak pgand:, oq)tro:@ll_y&uhsktkyﬂed vath K.&)1, Br, niesh ;- OFy;, Coly hlko3ylpyri dyl ,

or 4-pyrid a 5- to 7-nenbere omat | £ partlallys turated, or
~-conpl et el ﬁggt’&iﬁt%é ph@a@wc@}@nvl@ “’rel“HﬂSLHg’WLQF rNM AWREESYR? o%salgdm ect ed
"fromthe %QEQH&%Qﬁde?\Ey@porqﬁetRle_ or NR4O, where RtO is H C -6 alkyl,

.
i,

-CO CF or phenyl, wherein RO is C-3 alkyl or C -3

-al kenyl each ofb)whiixhnheiting or Z&ameplaainf vslublsbéihgubs@bnmllyhulﬁnianyd, and

wherei n phenyl is _optional| subtlt ted with F ,. Br, methyl, CF3i C1-4
al koxyl , COHE3F. ENB rmzthybﬁ?é% ﬁ 3% C%N%@wvlmﬁwheﬂﬂr “NR R8; each
of R7 and e a M&i gferred
conmpounds o h?ﬁm%ﬁ)\sgﬁsﬁgrﬁ@ap}gg%o%ﬁg%g 0 Rt leélme neraﬂryfkgrBlallne (1) wherein
each of R4 and (R}SAr$ahmp@mdenugyelacthéﬁerromy(ghd@ aonmigtirged Hotsgdpyircdyh 3 0

t he grou CO 563 6..2 APR 2005 PCT/ S 02 ~N1 ~
1N R P REPOT P D IReLOTHE, el ot Db h g AT

fol 1 owi ng p@ﬁﬁgp?%'ﬁuﬁn Ei)ypﬁz"ﬁ)‘l Qh':'eﬁle' Mni%%l?f b$thz ?Pp%dmnﬁtﬁn&fnﬂ he

i nvention: phenyl 'sul f ony 4<(1-pi pefazinyly-1 H1ndole

1- [ (4- | ucscophrediny) émﬂoﬁnyﬂ pem(hlexml,w@déppnma)imzﬂyl il &f which being

1 ndol o, oPHoPA DR i PR M ket e U PR PPHte b ShahoBEh PG S -1 netol e
NO;, phenyloxy, phenyl, C | alkylsulfonyl, Cs. alkenyl, NRR®, C alkylcarboxyl,
15 formyl, -NH-CO-C | alkyl, -CO-NR7R8, or SR?; wherein each of R’ and R® is
independently H or C,.s alkyl.

(d) Ar is a heterocyclic ring selected from the group consisting of pyridyl,
thienyl, imidazolyl, pyrazolyl, benzothienyl, and benzoxadiazolyl, each of which being
optionally substituted with halogens or C alkyl.

20 (e) Aris 2-pyridyl, 3-pyridyl, or 4-pyridyl.

(£) Ar is a 5- to 7-membered aromatic, partially saturated, or completely saturated
heterocyclic ring having 1 to 4 heteroatoms selected from the group consisting of O, S,
or NR‘O, where R!%is H, Ci, alkyl, -CO-CF3, or absent.

() Ar is -R®-phenyl, wherein R” is C,.; alkyl or C;.; alkenyl, each of which being

b3
h

optionally substituted with phenyl, and wherein pheny! is optionally substituted with F,
Cl, Br, methyl, CF;, C,.4 alkoxyl, OCF;, CN, NO,, phenyloxy, phenyl, methylsulfonyl,
or NR'R?; each of R7 and R® being independently H or C4 alkyl.

Additional preferred compounds of the invention are compounds of the general
formula {I) wherein cach of R* and R is mdependently a heterocyclic ring selected from

30  the group consisting of:



5-met hoxy- | -(phenyl sul fonyl)-4-(1-piperazinyl)-1 Hindole, 10

4- (4- et hyl -I pi perazi nyl)-1-(phenyl sul fonyl)-1Hindole, = 70 APR 2005

1- [ (4- nRidws 3?; Benyl ) sul fonyl | - 4-(4-net hyl -1 - pi perazi nyl) - bclrsigd s o

1- (phenyl su onyl)-5-(1-piperazinyl)s1l Hindole,

4-(2,5-di metpyl - 1- pi perazi nyl) - 1 (phenyls | fonyl)-] H-indole,

4- (2, 6-di methyl - | -pi per azi nyI I (phemyl sul fo )-1Hindol e

4- (1, 4-di -1-yl)}N1- (phenyL8uy] f onyl |nd 2-[1-(ph sulfonyl) 1

H i ndol - 4y|]otahydrop rrol o 1 a]pyr 2| na ht hyhsul

fonyl)-4-( era -1

1- (1- napht hyf sul fonyl')‘-4 Z pi p@ra2| n 1)-} Hi nch

1-[ (4- et hyIR?henyI )su*l*fonyl ]-4- 1 pi pe I nyl) - IH§|-| ndol e, 20

N- (1- Azabi cycl of 2. 2. 2] oct - 3-yl ) - N-{I-[ (4- met hyl phenyl ) sul f onyl ] 1H i ndol -

yl } am weerepLRt i, Qll-?('\ilk}étﬁ)hemﬂyfpl perazinyl)-1- [ (phenyl )sul fonyl ] - |

H- i ndol e, nyl)-1Hi ndoI e:
(2, 5-di rretzﬂﬁit F(])YIPW}] anl?outﬁnyfu%r])%pﬁ%@éﬂy Er?ﬂ% )iﬁé‘%)&%lmﬁ) se(l;far %_ H i ndol e,

I\J-b-

5 4- (4- mtzmticml-pl perazi nyl)-5-fluoro-I-[(4-nethyl phenyl)sulfonyl]-l
H i ndol e 5f|uoro4(1 pi per azi - [4-(tri

f 1 uoronet-fenpResnY s tili-omprazinyl}-1 ﬁ-li“ﬁ@ilél e,

5-chl or ( a 1H-i ndol e,
5-chl or gf t@ fﬂﬂﬁﬁﬁ eﬁgb onyw 44“%‘%?%@3@2@19?%&'? Hindol e, |
-[ (5-chl bt(é-cfﬁim‘BB methyl-1-benzothien-2 -yl)sulfonyl} -4- (1 -piperazinyl)-1H-indole,

yl -1-benzot hi en--2-vyl)sul fonyl]-5-net hoxy-4- ra2| nyI) 1H 30 indol e,
WD 02/ 32863270 tméﬁ?’ 36325 S0l {28 ulﬁmsﬂ) 1{3( 4Rl or 0- 3- met hyl - |

-benzot hy_ %@ﬂ%x%ﬂ-@lﬂglﬁ)ﬁ%\g?ﬁ?ﬁ%_ gﬂ)’epﬁﬁﬁfﬂ Mlidgoik, Hindole,

1-[ (4- et hyl phenyl’) -pi pe€razinyl)-1 Hindol e,
| - [ (- neﬁt-hy{ttbhlehaolp)eszmi1i}fbh§/4(ﬂ>he41y(smmnﬁéﬂfhlndyleoxy) 1 Hindol e,

vost pr ar LB el bt e s Chemk BT R i mpounas

1- (phenyil gk, i ndol e hydrochl ori de,
1- E FZ SWdiﬁan%E}ﬁg%g&w = @1— Bip@%}[z%ﬁ‘)l/ﬁf}l’ﬂﬁlm%ollk;' i perazi nyl )- I Hi IndoI e
¥

hydr ochl4ot deimet 1(11P¥§’ﬁfﬂérfafi)l-h‘fmﬂ)aﬂlfls(1§01p)9} iIHrlﬁ94>1§uI fonyl)-1Hindole

ot er ooi o T BHHEL PeG2RET GG Vil SRl Shede®ing “enant  omer e and the |

I nvent i an(1extrpgantioyBactphehyltdiessl)- gkt someric forms and to m xtures

t her eof A ncl udi ng racemates. The_different
2-T1-(phenylsulfonyl)- 1 H-indol-4-yiJoctahydropyrrolof 1,2-alpyrazine1-(2-
naphthylsulfonyl)-4-(1-piperazinyl)-1H-indole,
1-(i-naphthylsulfonyli)-4-(1-piperazinyl)-1H-indole,
1-[(4-methylphenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole,

20 N-(1-Azabicyclo[2.2.2]oct-3-y1)-N-{1-[(4-methylphenyl)sulfonyl]-1H-indol-4-
yl}amine,
2-Ethyl-4-(4-ethyl-1-piperazinyl)-1-[(phenyl)}sulfonyl]-1H-indole,
2-ethyl-1-(4-methyl-phenyisul fonyl)-4-(1-piperazinyl)-1H-indole,
4-(2,5-dimethyl-1-piperazinyl)-2-ethyl-1-(phenylsulfonyl)- 1H-indole,

25 4-(4-ethyl-1-piperazinyl)-5-fluoro-1-[(4-methylphenyl)sulfonyl]- 1 H-indole,
3-fluoro-4-(1-piperazinyl)- 1 - {[4-(tri fluoromethyl)phenyl]sulfonyt} -1 H-indole,
S-chloro-1-(phenylsulfonyl)-4-(1-piperazinyl)-1H-indole,
5-chloro-1-(phenylsulfonyl)-4-(1-piperazinyl)-1H-indole,
1-[{5-chloro-3-methyl-1-benzothien-2-yl)suifonylj-5-methoxy-4-( 1 -piperazinyl)-1H-

30 indole,




stereoi sonmeric forns may be separated from each ot her by conventi onal
~nmethods. Any -given isonmer nmay be obtained by stereospecile;)[fﬁ@}' @ ymetric
"synthesis. The invention also extends to any tautomeric f g m Xt ures
t her eof . Wi0ZI86conmpounds of the fornula (1) can form aci BCHIBHRHE salts
with acids such as conventional phanZnaceutically acceptable acids, for
exanpl e mal- E(ﬁﬂ?hldwdrm@thb/bHbcnzothlyd-r-aﬁbsoifmyl] -HHbppeoaziny)-adendde, fumaric,

licylic,, git t. | f
cormounds STt fPb R D R o e bt s Eadl e RV ar at es. and the 20
i nvention la{(ﬂi?nnﬂ%)ﬁlﬁiﬂ%)%ﬂFdd}ﬂ}]sﬁ—(ﬁi@ c]j'&?idm D)-1etieased to herein, it is

or

understood that the term "conpoun mula (1) " also incl udes t hese
..forms. The- Héﬂ’pﬁhﬂ’iﬂbﬂw@é'@if@YW{bnﬁtﬂﬂ)ﬁﬂl pip¢ayinglari FeoWolni ent |y be
* adninistered i pha ceu |ca osition c ntal ni ng, the conpound in
conbi nat Fon w R PERATREOR G Eato) TEHa  BhiaP e Ba PP Saccept abl o
<~carriers. 1SykbnpaiafonRgepti- ﬁ[@bra%ﬁygom&lo‘lé PRSodAstiRe prepared by nethods and
" contain carriers or excipients whi'ch are viell known in the art. A generally

recogni zed- E{éﬁﬁbmdﬁhmmﬁfensld@hqui]ﬁbﬁlspIaﬁldzmwﬁdr['bmd@irﬂlwdr@hmrﬁen ton's

Phar ITB.CEUtI al. Sci en 15Th Ed., 1975).
. The corrpoun sP 18?{82 8% O(él %@ﬁ@%@ﬁ%@rﬁg&ﬁﬁc{# lfyd %“é“%%d&r ly, parent erally
(for exampl e, (¥ftainohPaRQUSE folithAPelié tABRIofekisting InAkts6iubérid RE-@Et i on) ,
30 transdermal ly, or rectally. For oral therapeutic adm nistration, the

act i vd0 conmprdudine fiagiesemesiiidraanipmars apgheonvantion eés@aﬂqoioaaﬁlsomasmsed in the
formof i @%?éoﬁéoprle%ctﬂ%féxﬁi to%ﬁgﬁh&l@ﬁ@)gﬁﬁm@ Cgﬁr%‘é?ﬁates ﬁﬁ?ﬁ&%@‘?&ﬁ elixirs,

suspensi ons, I ONS
" preparati @mseosémﬁwhd foon manbategaeasd MOmlddiobthachy v@\em‘mmmﬁﬂthoﬁhemer cent age
of the WD 02/32863 2 Q0 APR 2005 PCT/ SEQ1/ 02319 8 conpositions and

prepar at i SHENHLREr Frayhsipbsaned ey HarseertHitPrrayBsHirenlseisyl Isdnveidiofeen

about 2 t 9158ReNha S0 0hakiRe MOkt 08 rRxO UL U dosage Torm The amount

of active conpoun erapeutically use conpositions is such that
an effigctive a‘hsa‘gep:blmdelomiel ﬂonbelac(tjtcahrfetm add Thditivmbdlstvsith aqidmstmeb pills,

capsul es, and t e na so cont ol | owi n bi.n such as gum
tragacant A° D%i’é”ﬁ'& lé?fﬂﬁ‘ é’t@J‘PEﬁY 8?035@3&3( @Si‘fﬁi@ﬁ?‘éﬂl%‘ O(ﬂccal ci um
phosphat ep, &ogﬂoﬁh@tp%%;ﬁ{o‘n'agac%ﬂﬁ N nfaie hsa%%yl?co GRrigateNmaR@lIAL Qxﬁﬁéﬁl‘fd‘

alginic acid and the like: a lubricant such as nmagnesium stearate; and a

sweet eni ngetlgoeruifenich as sucrose, fructose, |actose or aspar tane or a
[ avortngeaer g3 GRERTTAMNAIP hoRligh iRl e
20 invention also extends to these forms. When referred to herein, it is understood that the
term “compound of formula (I) * also includes these forms.

The compounds according to formula {I) can conveniently be administered in a
pharmaceutical composition containing the compound in combination with
pharmacologically and pharmaceutically aceeptable carriers. Such pharmaceutical

25  compositions can be prepared by methods and contain carriers or excipients which are
well known in the art. A generally recognized compendium of such methods and
ingredients 1s Remington’s Pharmaceutical Sciences by E.W. Martin (Mark Publ. Co.,
15" Ed., 1975). The compounds and compositions can be administered orally,
parenterally (for example, by iniravenous, intraperitoneal or intframuscular injection),

30 transdermally, or rectally.

T For oral therapeutic administration, the active compound may be combined with
one or more excipients and used in the form of ingestible tablets, buccal tablets, troches,
capsules, elixirs, suspensions, syrups, wafers, and the like. Such compositions and

preparations should contain at least 0.1% of active compound. The percentage of the



it may contain, in addition to materials of the above type, a liquid
carrier, such as a vegetable oil or a polyethylene glycop g Afarijgus ot her

mat eri al\goB¥2438 Present as coatings or to otherw se nmodpdsidinphysi cal
formof the solid unit dosage form [Rgor instance, tablets, pills, or

capsul es JgydidFQahe frophlllofh &) IdF coi3¥, beSARkh 26 Ry BUSHniGHY kD the 11 ke.
A syrup or i XIr may contain the active conpound, sucrose or “fructose as a
sweet eni ngtwgemiboub® tdyboua Al omt ooy Wpehbbengi vais upit éssepy &y 6g aanadiyweofaind
flavoring such as c .erré r oragg%1 flavor. O  course, a]n rra%:fgr‘i,al used in
pr epar i ngtCHNY CRMPPWHLESHE" PEPAT RO e C%ﬂ%ﬂsﬁﬁ’&ét&%u&altl‘%}l WELEPT Dl e and
subst ant i &lshy% RO L @dcSbidnddne amounts  enpl oyed. In addition, the active
conpound may” be [ ncor por at eéj into sustained-rel ease 20 preparations and :
devi ces. The Tlanpblstsd sodres,goliy osphulansidian [k sayhdésoadntam HedbbBowing:
intravenously, or intraperitoneally by infusion . or injection. Solutions of-_
the acti VANYEhpiAS S5 fragacyn.ragacia ot alahdy LEBHN; S¥ CUAEF SUBFSi onal |y mi xed-

with a ngﬁéyag%ﬁh& pﬁwsgg%ggqissi?ggl%aﬁaabaﬂ%ugﬂ% cobl S8 RS QLEARIAA gl yoer ol

liquid p ene riacetin, m xt ures” thereo and in
oi | s. Usetkid amdicha fi&s; olubtitent swhpeundsiesifim oeanttantl] acarectaimetgentiingd by
conparing their in vitro activi tre/a,&and Ln vino activity in ani ml nodels.

Met hods fSPUERES: TBIEISEIBTats BRsRATtasT ¥ & {134er 18 289K SUTHASREPRE YAl °HtH er

ani S, J:0; : X X MY 8o : No.
4 038 gag SR TR Sy Shemi NaWink ey (adich ek (RN RaacRim i Fpaiile o)

exanpl e, tway abmiaimgin aldoidn 0 nGHema)s bbthakbore 5P artguicomuenisett dsy2 about 0. 1
ng to about 250 , st onveni ent |y, about | to about 150 ng of active
gt ed eNELRb S o L GO e o TS sl tdy BB e Pt o i n o

si ngl e deg&tisls %o dinehwisd ndagesh s [¥aBoBRed R soli@RBIQREARI Brh NE&T val s. WO
02/ 32863 9 2 APR 2005 PCT/ SE01/02319 The conpositions can be adm ni stered

oral |y, sudbicagiabletsy pillsy ensperesahiy be ovatedartbigeletinl wax, shelthooe shgarehd of
about _0O. .0 agbout 150. g/ k referably about 0.1 to about 50 ng/kg, and
or e 151 e 061 3 SBORE 0 e kB Somhed op b o e N A 5 TABLE
| Conpourdgetehi aﬂ?@ﬂt Bea9l ﬁhm-ofafx aMBEMEsipfeseBRBIRS o dybnd flavdig weRpounds
in Table | are hydrochlorides salts. R4 _ _ ]

as cherry or orange flavor. Of course, any material used in preparing any unit dosage

form should be pharmaceutically acceptable and substantially non-toxic in the amounts

employed. In addition, the active compound may be incorporated into sustained-release

20  preparations and devices.
The compounds or compositions can also be administered intravenously, or
intraperitoneally by infusion or injection. Solutions of the active compound or its salts

can be prepared 1n water, optionally mixed with a nontoxic surfactant. Dispersions can

also be prepared in glycerol, liquid polyethylene glycols, triacetin, and mixtures thereof

[
“n

and 1n oils.

Useful dosages of the compounds of formula [ can be determined by comparing
their in viiro activity, and in vivo activity in animal models. Methods for the
extrapolation of effective dosages in mice, and other animals, to humans are known to
the arl; for example, see U.S. Pat. No. 4,938,949, .
30 The compound can be administered in unit dosage form; for example, containing
about 0.05 mg to about 500 mg, conveniently about 0.1 mg to about 250 mg, most
conveniently, about 1 mg to about 150 mg of active ingredient per unit dosage form.
The desired dose may be presented in a single dose or as divided doses administered at

appropriale inlervals.
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0 EXAMPLE- SOS-ArR4 (7) ON 1-(phenyl sul fonyl)-4-(I-piperazinyl)- |

indole~(N) ($) NI-[(2 OC 5-di net hoxyphenyl )sul fonyl]-4-(l zfdi;ﬁsﬁrﬂc’rsi nyl)-)
o,NI| Hindole (9)0 s;N (~ C

- (mesi t YWOUWRBZAH| ) - 4- (1- pi perazinyl )-1Hindol eiJ N (10) oPEHSRIN02319

- (1- napht hyl sul fonyl ) -4- (1 -pi perazin$l)-1Hindole/C D (11) psON C-

N- di net hyl - N- (The tpappsitipimndeiadyinisteted ioradol sublingually, transdermally, or

/I ] sul fouyl }-1-naphthyl )anmine.~N 1- ~\. D )

L r opoR VBRSSP EURT Shaont b 5 dhrthy 79 mefkeopRGTFA B % | o 02/ 32863

2 0 APRRANS0RIk SERE/ A3 bBeferably about 0.1 to about 30 mg/kg of mammal body
welght.

TABLE [
Compounds prepared according to synthetic schemes 1 or 2.

All compounds in Table I are hydrochlorides salts.

4
R
N
3
S0,
Ar
10
EXAMPLE ~80,—Ar R’
7 N : Qo [Nj
1-{phenylsulfonyl)-4-(1-piperazinyl)- | H-indole - "
(8) Q. N
I-[(2,5-dimethoxyphenyljsutfonyl]-4-( I -piperazinyl)- 07§ o [Nj
1H-indole /@/ ~
e
1-{mesitylsulfonyl}-4-(1-piperazinyl)-1H-indole o ENJ
(10} [oR 5C N
1~(1-naphthylsulfonyl)-4-( I -piperaziny!)-1H-indole (Nj
{n TN
SRS
N N-dimethyl-N-{5-4[4-( |-piperazinyl)-1H-indol-1- N
ylJsulfouyt} - I-naphthyljamine OO
LN
{12) Q- N
1-{(4-Propoxyphenyl)sulfonyl--( 1-piperazinylj- 1 H- | %} )
indote N
O™




EXAMPLE- SO7- ArR4 (13) a, NI 1-[(2,5-Di chloro-3-thienyl)sulfonyl]-4-(1-0CJ
pi perazinyl)-11-1-indole hydrochlorideci }JN S C (-[( , \'(Z\IDAPR 2005 _
I[(4-[(4 erazinyl)-1 H o indol e hydrochl oride O-

1-[(2, 4- gﬁéﬂtﬂ"gr%sghenyl)sulfonyl] 4- (1 ,pi perazinyl)- o' FC) ?@ "dﬂl"e

11

hydrochlor ““'E‘%1U) 6s5—CENd T
1-([1, F [ LlEIJ \/lQllann\/I\ 4-(1-ni nc_§:93 é\l;l\ -1 R

hydrochl orlf Q-
1-[(3,4-Dﬂré(tﬁd3& @r RS 1“:506%‘]“4(|-p|pera nyI)-INEdlmdcle
hydr ochl or PE&& Y151 l’f{/ e hoxyl - ([ 44 € perazi myl) -1 Hindol -1-0-CN)
yl ] sul fonyl } phenyl ether hydrochloride (19) o CN
| -[ (2, 5- Di|¢iHb or ophenyl ) sul fonyl ] - 4- (I - pi pérazinyl)-o' o fi
1-[(4-Methoxyphenyl)sulfonyl]-4-(1-piperazinyl)- 1 H- ? j
indofe hydrochloride

N_inddl e

O
5

O
(15 Q N
1-[(2,4-Difluorophenyl)sul fonyll-d4-( 1-piperazinyl)- o3 e E j
1H-indole hydrochloride @’ N

F
{16) Qo N
1-([1,1-Biphenyl]-4-yisulfonyl)-4-( 1-piperazinyl)-1H- | o} [ ]

indele hydrochloride

: :D\
z

s
=

1)
AY

(17)
1-[(3,4-Dimethoxyphenyl)sulfonyl]-4-{ 1-piperazinyl)-
1H-indole hydrochloride

o]
!

—0
N\
e pd
N/

(18)
3-Methyl-2-methoxyl- {[4-(1-piperazinyl}-1H-indol-1-
yl}sulfony!} phenyl ether hydrochloride

4!

O =\ 0, o
9
o}
o /
= Z
S

(19)
1-[{2,5-Dichlorophenyl)sulfonyl]-4-{ 1 -piperazinyl)-
1 H-indole hydrochloride

g (J

(20}
1-[{5-Chloro-1.3-dimethyl-1H-pyrazel-4-yl)sulfonyl]-
4-( 1-piperazinyl)-1H-indole hydrochloride

O n
-]
Y

=
\—y

Q

X
=

Z

~
T
=

(21)
1-[(3-Chloro-2-methylphenyl)sulfonyl]-4-( 1-
piperazinyl)-1H-indole hydrochloride

S Ee
o
N\
24
/N
z Z
f—

(22
2-Chloro-3-(4- {[4-(1-piperazinyl)- 1 H-indol-1-
yl]suifonyl] phenoxy)benzonitrile hydrochlonde

i)
be il
= =
N/

o

(23)
4-Bromo-2-{[4-( l-piperazinyl}-1H-indol-1-
ylJsulfonyl} pheny! methyl ether hydrochloride

\

{n

b
o
/
z =
7

(24)
4-{ |-Piperazinyl}- 1~{3-pyridinylsulfonyl}-1H-indole
hydrochloride

G o
U}
\

VAR

A4

=z
N
=z




1
1-
4-
1-
h
y

H i ndol e hydrochloride) NC (20) qgq,, N
[ (5-Chl oro-1, 3-di net hyl -1 H pyrazol - 4-yl)sul fonyl]-o' J C I\FDAPR 7005
(1- pi perazinyl)-1Hindol e hydrochloridecY7 ,N NN (2
[ (3- Cnvip 823286t hyl phenyl ) sul fonyl ]-4-(1-0 sC ) pi per a2|Pﬁ9"f57301/1’23I19| ndoI e
ydrochlorideN N (27)) C 2-Chloro-5-14-{[4- (1-pi perazinyl)-1Hindol -1 -
| ] sul f onEXKApHEFoXY) benzoni tril ehydrochl ¢r$@eAN 0 1 N8 CL (2B) o sN
4- Brono- 2¢s) 4- (T- pi perazinyl)-TH 1 ndol -T4{ N yk[sul fonyly phenyl nethyl ether
hydr ochl ¢ri{gie®rigeRdihyidH-BhbI-1-yl]sulfonyl} -2- B
4- (| - Pi pettefiorptdiy)-LL.34-pyrrhycipisngliseling onyl ) 1sJ" hydrpchlorideN ri.

0*
- 1H Fndol eo
WD 02/ 328BBirkhlofide APR 2005 PCT/ SEO1/ 02319

N

B

F

(trifluoromethyl)phenyt]sulfonyl} -1 H-indole

0

T

(26) Q. N
Methyl 2-{[4-{ I-piperazinyl)-1 H-indol-1- o Lo )
ylisulfonyl}phenyl sulfone hydrochloride @’ CH, N
(27) — e} N
[-[(4-fluorophenyl)suifonyl]-4-{ 1-piperazinyl}- 1 H- [ j
indole © N
F
(28) & N
1-[(5-chloro-3-methyl-1-benzothien-2-yl)sulfonyl]-4- 05~ [Nj
{1-piperazinyl)-1H-indole hydrochloride Om_
s
(25) 05— N
1-[(4-methylphenyl)suifonyl]-4-(d-methyl-1- [ Nj
piperazinyl}-1H-indole i
(32) OJS_{' N
4-piperazine-N-{4- ° [ j
trifluoromethyl)phenylsulfonyl)indole hydrochloride N
Fir
@3) o [N:‘\ -
4-(3-methyl-[-piperazinyl)-1- {{4- E

(36)
1-[{2-methyiphenyl)sulfonyl]-4-(4-methyl- -
piperazinyl)-1H-indole

O
13
w

i:z 0.

\

4-(5-aza-indolizidinyl)-1 (7—methylbenzeuesulfonyl)
1H-indole

[}

Q"

(37) Osr N
4-{4-ethyl-1-piperazinyl}-1-[{2- o” E :l
methylphenyl)sulfonyl]}-1H-indole )N
{38) Osgr N
1-[(2-methylphenyl)sulfonyl]-4-{ | -piperazinyl)- 1 H- o” [ j
indole N
39 O:gr N

(40}
4-(4-methyl-1.4-diazepan- 1 -y}-1-[{2-
methylphenyl)sulfouyt]-1H-indole

b
(%]
]

<




EXAMPLE- SO2- Ar (25) o CNJ 7-1[4-(I|-Piperazinyl)-1Hindol-I-yl]sul fonyt}-2-
osN (tirifluoroacetyl)-1, 2,3, 4-tetrahydroi soqui noline hydro I,@Fi ON FF .
(26)o, (N.- yl 2-1[4- (| -pi perazinyl)-I1Hindol-1- oS | @I}phenyl
sul f one %Pd?z%?k oride-o CJ 6 s cu,Ny;z (27)001 N1 PETISEYI/ARAY

f i i H—H-S7et—tndgl eN F (28) N

1-[(4-f| et 'I)DUIIUIIYI]'4'(I'pIpCIaI_ =
.OS-N (1- :_ _________ indol el i vdr ochl orly S v %Fd%s (29) 01" S, (N

4

3

RS

(C3,2) 1-[ (4 4_(_m%!/]plr]ggeﬂz?n%_ll]‘(Lp_nyI ] - 4- (4- met|Hy$s] - N pi pe r%;nyl )- 1 Hindolell
methylbenzenesulfonyi)-1H-indole ©/

O
\

Y

(42)
4.(3,5-dimethyl-1-piperazinyl)-1-[(2-
methylphenyl)sulfonyl]-1 H-indole

o
I
O

Jo)

e}

{43)
4-{d-isopropyl-1-piperazinyl)-i-(2-
methylbenzenesulfonyl}-1H-indole

o
"
EAN

(44)
4-((1S,45)-2-methyl-2,5-diazabicyclo[2.2.1Theptyl}- 1-
{2-methylbenzenesulfonyl)- | H-indole

O\\ O
AY

(45} Q.
4-(4-methyl-1-homopiperazinyl)- 1 -{benzenesulfonyl)- 0*}
1H-indole

(46)

4-(ciy 3,5-dimethyl-1-piperazinyl})-1-
{benzenesulfonyl}-1H-indole

On O
W
pa

=
)_/

(47 o N

4-(4-ethyl-1-piperazinyl)-1-(benzenesulfonyl)-1H- o*§ E j

indole © )N

(62) o N

1-[(N-methyl- [ H-imidazol-4-yl)sul fonyl]-4-(1- o3 [ ]

piperazinyl)- 1 H-indole hydrochloride ;’ _!!N N
/

(48}
4-Piperazinyl- 1-(4-nitro-benzenesulfonyl)-1H-indole

O
<>U’JO
N\
=z Z
N

Z
o

(49}
4_Piperazinyl-1-{d-nitro-benzenesulfonyl)-1H-indole

\
= 2
f—l

w
=~

(50}
4-Piperazinyl-1-(4-chloro-benzenesulfonyl)- 1 H-indole

i@
\
VAR
s

(5
4-Piperazinyl-1-(£ 2-phenyl-ethensulfonyl)- | H-indole

\
SN
f—

Q.
(9]
A\ OmO _'_Q—
4

(52)
4-Piperazinyl-1-(3-triflucromethyl-benzenesulfonyl)-
| -indole

e
N
j—g

A
%]
B

=z




S: CNJ 4-pi perazine-N-(4- trifluoronethyl)phenyl sul fonyl)indol e

~hydrochloridel -NF F F (33)sow 11 "N 4-(3-nethyl-I-piper gj&pﬂl ;[mgl-([4-’\ H
(tri fluoronethyl)phenyl]su |l fonyl} -1 Hindole F F F (36‘? ., -1 I'N

| - [ (2- mewhyozzeesy| ) sul fonyl ] -4-(4-methyl -1-Q pi perazi nyl JCHBEQIRAHPel (37)

.01 N 4-(4-ethyl-|-piperazinyl)-1-(24&C nethyl phenyl )sul fonyl ] -1 Hi ndol el
(38) s\ J|EX4NPLEet hyl phenyl ) sul f onyl ] - 4-|¢$0pAper azi il ) - 1H ¢CD i ndol e~N O
0 4-(5 ~N@&®- (5-1ndoli zi di nyl')-T-(2-nethyl benzenesulffomyI)- 1 Hindole
(40) 0- 4- (Apripetztuyl H+Lydoldhagepnyl)-1H-nydld -{ &5 - [ (2- ON|ret hyi phenyl ) sul fonyl ] -
|Ff-indole | 2 0 APR 2005 WD 02/ 32863 PCT/@J /02319| ™

CN
(54) 0 N
4-Piperazinyl-1-(4-chloro-7-sulfony}-2,1,3- 0¥ { j
benzoxadiazole sulfonyl)-1H-indole QNO N
Gl
(55) 0 N
4-Piperazinyl-1-{3-cyanobenzenesulfonyl)-1 H-indole o (Nj
CN
(56) o_ N
4-Piperazinyl-1-{(4-phenoxybenzenesulfouyl)- 1 H- o} ': j
indole © N .
Ph"
(57) 5 X
4-Piperazinyl-1-(4-chlorophenylmethanesulfonyl)- 1H- o> [ ]
indole C; N
Gl
(59) o v
4-Piperazinyl- ! -(4-methylphenylmethanesulfonyl)- oS [ j
1H-indole d N
(59) o_ N
4-Piperazinyl-1-{1.1-diphenylethanesulfonyl)-1H- oS [ j
indole, Ph N
Ph
{60) O . N
4-Piperazinyl-1-{4-riflucromethoxybenzenesul fonyl)- o= [ j
1 H-indole Q N
0
orf
(61) N
4-Piperazinyl-1-{5-[(benzoylamino)meihyl]thiophene- | o P E]
2-sulfonyl)-1H-indole Os\is)_, o N

General synthetic schemes

Scheme 1: (i) NaH, THF, TBDMSCI or TIPSCI in CH.Cls; (it) X = Br: +-BuyP,

Pd(QAc), Diamine of choice, NaO1-Bu, xylene; (iti) BuyNF 1M, THF or NaF, Ethyl
5 Acetate; (iv) Ar-SO:Cl, Py or NaOH or NaH CH.Cl;; (v) HCl in ether.



12 EXAMPLE-S02-ArR (41) O, N O 4-(3-Methyl -1 -piperazinyl)-1-(2-(

nmet hyl benzenesul fonyl ) -1 Hi ndol e~ oN 4- 3, 5-di nei hYl-1-Pi Per ﬂ?ﬁlﬁ]ﬂﬁl [(- ~

( - o~ 4-(3 ~H (43)0,sN 4-(4-isopropyl -1 -piperazinyl )-1-]g %I\Q

met hyl beM@@ueéieh f onyl ) -1 Hi ndol e~ (44)o0, N CTiSk01/02319

4-((1S, 4S)-2-methyl -2, 5-di azabi cycl of®2. 2. 1] heptyl)-1-c

(2- met hyl benzenesul fonyl )-fHindole (48) O /N

4- (4- rrethyl-l-honoplpera ' Jl fonyl)-o's IHindolei Ni (46)
Y=<

4-(cis'3,5-dinmetityl-1-p 5 (\e zgnesul fonyl ) -i H-indole H
4- (4-ethyl -1 -piperazinyl iyl ) -dif+ o sCND (47) indolei J i
Pn

X = Br P2= Si(-Pr), (1)
X=dl P1 = Si(Me),t-Bu (2) .
R R R
Yy ok Ty
N /'
CD CO :
i ———— ————-—
(iii) {iv) N o
S
Ar
n=1,R=Me;, P2 (3) R=BOC, (5) —L\Q—a— R = H; Ar = see tabie |
n=1;R=BOC; Pl (4) R=Me; (6) (7-29; 48-62)

Scheme 2: (i) (CF;S0:):0, Et;N, CH2Cl,; (i) Ar-S0,Cl, Py or NaOH or NaH CH.Cls;
(iii) X = Br: t-BusP, Pd(OAc)., Diamine of choice, Na-Ot-Bu, xylene; (iv) HCl in ether.

R R=Me
‘ R=Et
R=i-Pr
X X )n
(i)
& — o™ @\,\
N N
H H f\{
Ar” “ s’s
Ar (IV)

X =8r ) R=BOC~———> R=H

X=0H ———a X=0QT{(30) X = OTE Ar=pCF,Ar {31) —= (32-34)
X = Br; Ar=oMeOPR(35) —> (36-44)
X = Br; Ar= Ph (34) — (45-47}

The assigned structures were confirmed by slandard spectroscopical methods and
elemental analysis and/or high resolution MS.
NMR spectra were obtained on Bruker 500 MHz or JEOL 270 MHz spectrometers at -
10 25°C, and the chemical shift values are reported as parts per million {(8). MS specira
were acquired on a 2690 Separation Module (Waters) with a Platform LCZ

(Micromass). Flash chromatography was performed on Silica gel 60 (Merck) or



(62)O IN I -[(N-nethyl -1 Him dazol -4-yl)sul fonyl]-4-(1- 1)- | Hindole h O (
~drochloride ~NNi eraziny p Ny p (48)ONJ 70 APR 2005
4- Pi perazinyl -1-(4-nitro-benzenesul fonyl)- I HindoleOsC N N2 (49) 0, CN
4- Pi per aWny2/3286 4- ni t r o- benzenesul fonyl )- | Hindol eod NEFSEHEI? N
~ 4- Pi per azi nyl - | - (4-chl or o- benzenesul fdnyl)-1HindoleOSCJ N C (51)o /N1
4- P i per dzChrapyep RP-18((Mepclghd RI(astlbieim sigrd doserphished ond HBSewes1409.)

with a GROM-SIL 100 ODS-0 AB column, 4.6x50mm. The HPLC purifications were
performed on preparative HPLC/ Mass system using YMC Combi prep ODS-AQ
column, 56x20 mm, Gilson pumps, Dynamax UV-] delector and Finnigan Mass

5 detector. The used eluents were H.O and CH;CN, both with 0.1% TFA. The purity of
the compounds was determined by HPLC. Elemental analysis was performed at
Structural Chemistry Depariment, Biovitrum AB, Stockholm. Melting points, when
given, were obtained on a Biichi or a Gallenkamp melting point apparatus and are
uncorrected.

10
General Synthetic Methods

Method 1: Buchwald coupling between aryltriflates or arylahalides and amines

To a solution of the aryliriflate (1 equiv.) in xylene are added, under N> flush, Pd(OAc),
15 (0.6 equiv.), (R)-2,2’-bis(diphenylphosphino)-1,1’-binaphthyl (BINAP) (0.1 equiv.) and

Cs2C0; (3 equiv.), followed by amine (2 equiv.). The mixtures are heated to 100 °C-

120 °C under stimng (TLC monitoring). Purification by flash chromatography [SiO-,

CHCl; to MeOH:CHCly:aq NH; (10:90: 0.4%)] afforded the final compounds. The final

compounds are converted into their hydrochloride salts by dissolving the free bases in

20  methanol and diethyl ether {1:9) followed by the addition of HCI in diethyl ether.

Method 2: Buchwald coupling between arylhalides and amines

To a mixture of 4-bromoindoles (1 equiv), -BusP (0.05 equiv.) or 2-

(dicyclohexylphosphino)biphenyl (0.05 equiv.), and Pd (OAc): ( 0.02 equiv.) in xylene
25 are added amines (2.8 equiv.) and NaOi-Bu (2.8 equiv.). The reactions are heated at 120

°C for 4h, filtered through celite and the solvent is removed. The crude mixtures are

purified by column chromatography (Si0-, CH2Clz/heptane 1:4) to yield final

compounds. The final compounds are converted in their hydrochloride salts according

to the same procedure as described in Method 1.

Method 3: Sulfonylation in the presence of NaOH
Arylsulfonyl chlorides (0.75 mmol) are added to a cold {0°C) solution of indole

derivates (0.5 mmol), grounded NaOH (3 mmol) and tetrabutyl ammonium hydrogen
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sulfate (0.05 mmol) in CH2Cl, (3 mL). The mixtures are shaken for 30 min at 0°C and
30 min at room temperature. Each mixture is then filtered through a bed of hydromatrix
{Varian; 3 cm) and silica gel (0.5 cm). The system i1s washed with CH;Cl; (2 x 3 mL)
and the solvent is evaporated in vacuum. The resulting residues (final products as free
base) are dissolved in CH>Cl; (3 mL) and HCI in ether 1s added (2 mL) and shaken for 2
h at room temperature. The resulting precipitates are collected by filtration to give the
final compounds as hydrochloride salts. The purity of the compounds is analyzed by LC

and eventually purified by LC/MS if required.

Method 4: Sulfonylation in the presence of NaH

Sulfonylchlorides (1.5 equiv.) are added to indoles derivatives (lequiv.) and NaH 60%
dispersion in 0il (2 equiv.) in CH>Cl, containing DMF (1%). After 1 h at room
temperature the reactions are quenched with water, filtered and the solvent is removed.
Purification by column chromatography (8i0,, CH,Cl;:MeOH 9:1:0.4 % NH3) gave the
final compounds. The final compounds are transformed into their hydrochloride salts by

the procedure described in Method 1.

Method 5: Sulfonylation of sodium salt of 4-(4-¢-butyloxycarbonyl)-piperazinyl-
indole (stock solution A).

NaH (163 mg, 6.5 mmol) is added to a solution of 4-(4-t-butyloxycarbonyl)-piperazinyl-
indole (1.50 g, 6.50 mmol) in THF (45 mL). The reaction is stirred at room temperature
for 0.5 h. The suspension is diluted to 60 mL with THF and distributed into 30 reaction
vials (stock solution A). Diverse sulfonylchlorides ( 0.25 mmol) in THF (2 mL) are
added to the stock solution A (2 mL). The reactions are shaken for 3 h followed by
addition of MeOH (100 uL). Polystyrene-trisamine (PS-trisamine) is added to the
mixtures and the reactions are agitated at room temperature over night. The mixtures are
fiitered through a short silica column and the volatiles are removed. The crude products
are dissolved in MeOH (2 mL) followed by addition of HCl/ether 2 M (4 mL). Afier 0.5
h the sample was centrifugated and the supernatant was decanted after 0.5 hrs. The

remaining solid was washed with (ether) and dried in vacuo to afford the hydrochloride

salts.

EXAMPLE | (inferlllediate)
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Is

bromomdole (3. 07 15 6 mmol) and triisopropylsilyl chloride (3.62 g, 18.8 mmuol) in
CH,Cl, (50 mL) and DMF (2 mL). The reaction was stirred at room temperature for 1 h
and quenched with water. The insoluble material was filtered off and the solvent was
removed. Purification by column chromatography (§i0,, CHaClo/heptane 1:4) yieided
3.44 g (63%) of the title compound: 'H NMR (CDCls) & 7.42-6.63 (m, 5H), 1.66 (sept, J
= 8§ Hz, 3H), 1.10 (d, /=8 Hz, 18H; MS (ESI) 354.4 (M + H)*; Purity (HPLC) >95%.

EXAMPLE 2 (Intermediate)

N-tert-Butyl-trimethylsilyl-4-chloroindole (Scheme 1)

4-Chloroindole (131.1 g, 0.871 mol) was dissolved in dry THF (0.5 L). The solution
was chilled to 0 °C (ice bath, stirring). t-BuOK (97.6 g, 0.871 mol) was added in one
portion and the stirring was continued for additional 5 minutes. Tert-
butyldimethylchlorosilane (131.3 g, 0.871 mol) was added portionwise over 10 min
with a good stiring. The reaction is exothermic. After 30 minutes the reaction was
quenched with water (20 ml) and pH was adjusted to 8-9 and extracted with ethyl
acetate (3 x 50 mL). The organic phases were dried (MgSQ,), filtered and the volatiles

were eliminate by vacuum. The residue was triturated and crystallized from heptane to
yield 181 g (78%) of the title compound. T NMR (CDCl3) 8 7.45(dd, /=7.9Hz, J=
0.8 Hz, 1H), 7.25(d, /=3.0 Hz, 1H), 7.18-7.07 (m, 2H), 6.77 (d, 1H), 0.96 (s, 9H),
0.62 (s, 6H); 13C NMR (CDCl3) 141.8; 131.7;130.3; 125.9; 122.0; 119.7; 112.5;
103.5; 26.3; 19.5; -3.9; MS (ESI) 266.1 (M + H).

EXAMPLE 3 (Intermediate)

4-(4-Methyl-1-Piperazinyl)-1-(triisopropylsilyl)-1H-indole (Scheme 1}

The compound was prepared according to Method 2 [rom 4-bromo-1-
(tritsopropylsilyl}indole (0.090 g, 0.255 mmol), 1-Bu;P (3.6 mg, 0.014 mmol), and Pd
(QAc) (I mg, 0.0036 mmol) in xylene (3 mL) and 4-methyl-1-piperazine (0.135 g, 0.73
mniot) and NaO¢-Bu (69 mg, 0.72 mmol). The crude was purified by column

chiromatography (SiO., CH-Cl-/heptane 1:4) to yield 90 mg (84%) of pure material: "H

“indole Ph o (57)0 | N 4- Plpera2|nyl-l-(4 chl or ophenyl net h I&%} -IH-o SC
) i ndol eMQ &¥328658) 0 , N 4- Pi per azi nyt - 1- (4- met hyl phenyl rret‘ﬁ(gw Wop 3y|) 0" SC
| Hindole_ N (59)0 | N 4-Pi erazi nyl - 17 |, 1-di phenyl et hanesul fonyl ) - |

H O S() |41854)@Oﬁh(traquurrOPBg)lbl)ﬂhl fndole (Scheme 1)

2P pet SR bt T Bty bonzEngRit a8 Sy ool of AN ©
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et her. HALE=E5oR = 1-Pr N )n510N~~Nv-NOX—Br X=CH Arm
O0S0 Ar (| R=BOC R=H X = OIf (30) X = OIf; Ar=pCF3Ar (31)-> (32-34) X
= Br; Ar=oMeOPh(35) (36-44) X = Br; Ar= Ph (34) --~ (45-47) =

5 EXAMPLE 4 (Intermediate)

N-tert-Butyldimethylsilyl-4-(4-Boc-piperazinyl)-indole (Scheme 1)
The compound was prepared according to Method 2 from N-tert-butyldimsthylsilyl -4~
chloroindole ( 11700 g, 376 mmol, 1 equiv.), tert-butyl 1-piperazinecarboxylate (84 g, 451

10 mmol), Palladium(Il) acetate (1.26 g., 5.62 mmol, 2%), 2-(dicyclohexylphosphino)-
biphenyl (3.95 g., 11.28 mmol, 4 mol %), tert-BuONa (50 g, 520 mmol, 1.4 equiv.) in
toluene. The solution was cooled to room temperature and XH-PO,4 (150 mL, 13 %
aqueous solufion) was added and pH was adjusted (pH = 8-9 ) followed by extraction
with toluene (2 x 100 mL), dried (MgSQO,) and evaporated. The residue was

15  orystallized from heptane to yield 124.4 g (79.6%). 1H NMR (CDCl3) 8 7.20 (d, /= 8.4
Hz, IH), 7.13 (d, J= 3.2 Hz, 1H), 7.06 (t, TH), 6.60-6.57 {m, 2H), 3.65 (t, 4H), 3.16 {t,
4H), 1.48 (s, 9H), 0.91 (s, SH), 0.58 (s, 6H); 13C NMR (CDCl3) 8 155.0; 145.5;142.2;
129.9;124.9; 122.0, 109.3; 107.2; 102.9; 79.8; 77.3; 51.5; 28.5; 26.4; 19.5; -3.8;, MS
(ESI) 416.4 (M + H).

EXAMPLE S (Intermediate)

4-(4-Boc-piperazinyl)-indole (Scheme 1)

A mixiure of N-tert-butyldimethyisilyl-4-(4-tert-butyloxylcarbonate-piperazinyl)-indole
25 {4) (116.9 g., 281 mmol), NaF (30 g., 714 mmol), AcOEt (440 g), water (200 mL) and

BuyNSO, (2 g, 6 mmol) was heated under powerful stirring at 50-60°C under N for 2 h.

The organic phase was separated and the water phase was exiracted once more by

AcOE(f (100 mL). The organic phases were dried (MgSQ,), evaporated and co-

evaporated with ethanol. The residue was crystallized from ether:hexane (1:3) to yield
30 81.0 g (95.6%) of the title compound. |H NMR (CDCl3) & 8.59 (bs, 1H); 7.12-7.02 (m,

3H), 6.58 (d, J= 0.9 Hz, 1H), 7.53 (t, 1H), 3.69 (t, 4H), 3.19 (t, 4H), 1.53 (s, 9H),

[3C NMR (CDCI3) § 155.1; 145.5; 137.1; 123.2; 122.6; 121.4; 106.9; 106.5; 100.8;



The assigned structures were confirnmed by standard spectroscopi cal nethods
~and elenental analysis and/or high resolution M5. NWR spez:ﬁrfﬂ e obt ai ned
on Bruker 500 Mz or JECL 270 MHz spectrometers at 25C, ahd the Chem cal
shift valmoes/aee reported as parts per million (S). M spEH/yEN/0GEP e
~acquired on a-2690 Separation Mdul el{Waters) with a Platform LCZ

(M cronmass§o.0f7ashsthr 8t M @sy308s (Merfipr med on Silica gel 60 (Merck) or

P2= Si(i-Pr)3 (1) P1 =Si(M)2t-Bu (2) R= BOC, (5 2 0 APR 2005

PCT/ SEOL/ 02319 2 0 APR 2005 WD 02/ 32863 PCT/ SE01/ 02319 15 Li Chroprep RP-18
(Merck). cconplished on a HP Series 1100, wth a
GROM SI L M%gi@ 5§te 4. 6x50mm The HPLC purifications were
.performed on preparatlve HPLC/ Mass system using YMC Cornbi prep ODS-AQ

colum, 56x20 nm G |son punps, Dynamax UV-1 detector and Finnigan Mass 5
det ect &r . 4TideMigtley- ]ephﬂé'fﬂzsnﬂbl'élﬂdeleéﬁ@h@%@\l bot h W|th 0.1% TFA. The

-purity of (0] (:078) I was
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mel ting point apparatus and are_ _uncorrec to CGeneral  Synthetic Methods

Met hod 1: ME§BEQAT dHelelerbrptage béﬁmgmaﬁawa@ﬁiqdf folpwed By filfrafioarhronaksilishd ani nes
To a sol Uk &%{@ucgggs %‘L{r%detdrﬂgfojoﬂ{'lf QI}TO%QIEHUY'AF%Y (§;(3§}’tﬁnélzafvﬁcﬂ999do 4by‘|der N2

flush, Pd(

(R-24@" - bﬂ-&(}@bpi&ﬁh‘}ﬂIIQQQ%%)Bﬁ)he]tltﬂepldefb@ﬁHNm(@DMB)SQQ]%$ng1av) and
Cs2CAB (3 equiv.), owed b 2 equiv. m xtures are heated to
100 C 12éH¢ L?.Qtérz-?s(m, flﬂl) g’ - %é@( o?r%@) 3H Mﬁﬁﬁfaﬁﬂéﬁ (& +tash

. chr omat 0gihd %iﬁ Cl3 to I\/bO—I CHC13: ag NH3 (10:90: 0.49%] afforded
t he final lP R UH&S%Q'FI‘{S_'H nal conpounds are converted into their

hydrochlorlde salts by dissolving the free bases in 20 nethanol and di et hyl
ether (1:9) followed by the addition of HCl in diethyl ether. Method 2:
Buchwal d @éﬂﬁ’M?ﬁ bet ween aryl halides and amnes To a m xture of
4- br oqgi)i ndoles (1 equiv), t-Bu3P (0.05 equiv.) or 2-
(di cycl ohexyl phosphi no) bi phenyl (0.05 equiv.), and Pd (QAc)2 ( 0.02 equivVv.)
i n xyl enelZheaybulfdudet-pipenesn(ihdie i ydrpelaodddlad - Bu (2.8 equiv.). The
reacti OnsTﬁé FIHQ ggr%‘lggun walsZP(i)epared from 4-boc-piperazinyl-indole and

phenylsulfonylchloride according to Method 3: 'H NMR (DMSO-dg) 8 9.64 (brs, 2H),

7.98-7.94 (m, 4H}, 7.80-7.77 (m, 1H), 7.70-7.65 (m, 1H), 7.63-7.55 (m, 3H), 7.27-7.22

20 (m, 1H), 6.95 (d, J =3.76 Hz, 1H), 6.81-6.77 (m, 1H), 3.31-3.20 (m, 4H); *C NMR
(DMSO-de) 0 144.79, 137.02, 135.22, 134.62, 129.82, 126.65, 125.63, 125.54, 123.49,

111.15, 107.87, 107.76, 47.81, 42.86. Anal. (CisHoN30.S " 2HCI" 0.5 H,0) C, H, N.
EXAMPLE 8

1-[(2,5-Dimethoxyphenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride
(Scheme 1)

The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 2,5-
dimethoxyphenyl)sulfonyl chloride according to Method 3: 'H NMR (500 MHz,

30 DMSO-ds) 8895 (br, 1 H),7.71 (d, /=5Hz, 1 H),7.52(d,/=5Hz, 1 H),7.38{d, /=
8Hz, | H),7.27(d,/=8Hz, 1 H), 7.14 ({, J=8 Hz, 1 H), 7.13 (d, /=8 Hz, 1 H), 6.86
(d,/=5Hz, 1 H),677(d,/=8 Hz, | H), 3.81 (s, 3 H), 3.64 (s, 3 H}, 3.40-3.20 (m. §
H); MS (ESI4) for m/= 402 (M+H)".



C for 4h, filtered through celite and the solvent is rermvgii. b}ge rude

m xtures are purified by colum chromatography (Si 02, CH2 i pztﬂ ne 1:4) .
to yiel i conpounds. The final conpounds are conver i ir

hydr och%biogé‘l"%%l ts according to thg, same procedure as dﬁegglrSF@je(%ﬁ?n Met hod
1. 30 Method 3: Sulfonylation in the presence of NaOH Aryl sul fonyl chlorides
(0.75 mvol ) are added to a cold (0C) solution of indole derivates (0.5
mrol ), grexngdgdi RaOH (3 mmmol ) and tetrabutyl amoni um hydrogen WO 02/ 32863 2
0 APR 2005 PCT/ SEOL/ 02319 16 sulfate (0.05 mmol) in CH2A 2 (3 nm). The

m xtures are shaken for 30 mn at OC and 30 mn at roomtenperature. Each

m xture i e ilder hr.ough. a,.bed .of hydromatri. arian; 3 c and
silica ge?"(%sgy%lﬁ{fpn}i]ﬁ'g'@&%? %'?‘rﬂzinél D\?\/Qﬂﬂ'é%‘)[ﬁnx'tyﬁr%wé? éégj"eﬁmﬁﬂ) ang) t he
sol vens i sheuapesmbeshd Way/@epaisd frglﬂm—(£§¢ﬂ-§>jp@glzl’r@$)i-iﬁi§@l% abfli nal products as

free 5 base) are dissolved in CHZC12 (3 m_il and HCl in ether is added (2 nil).
and shakemefigylsi@fonyylchioridsowsardmgde Mablrast 3:THeNMERS (3 10 MglzpPd B Qidt)at @40 ar e

col l ected by f.il [ on i he. final conpou as, hydroch] ori de salts.
The purit Prok &b '}eg @tf!wﬂg_u%g@ ’ gﬁaﬁ%@z’*&é”@ Iﬁb%gn@gé%n% % ‘{31 EfLr’lr“T f(fjed by
LO NS i f peaui efzo-300NRE, Rad, 4:41 Buld @yl at son shmvisheseredengesgl NaH

Sul fonyl chlorides (1.5 equiVv.) are added to indoles derivatives (I equiv.)
and NaH 6(@¢Hdi spersion in oil (2 equiv.) in CHC 2 containing DVF (1% .
After 1 hat room tenperature the reactions are quenched with water,
filtetfed and the solvent is removed. Purification by col um chromat ogr aphy
(5102, CHELZARIMEERN9:1:0.4 % NH3) gave the 15 final conpounds. The fi nal
conpounds are transformed into their hydrochloride salts by the procedure
described in Method 1. Method 5: Sulfonylation of sodiumsalt of

4-(4-t-b | ) 30k PEL AZI N | t luti.on A),. 20 NaH (163
g, 6.5 ﬁ%j@ﬁg%ﬁ&g}é@ﬁg?ggfpﬁr%#w Bl o1l RESTn UM EARAY 1

4- (4- [ - burpd ireyeaigaany lwasprégatdizicyding P opbec-bbehigl)-BdbR amiol ) in THE (45
m.). The reaction is stirred at roomtenperature for 0.5 h. The suspension

i's dil5ut edphthyBolfpnylghlordepeEosdias i Mettiod Bt eld NMRo(230 MBaddM8R-dadal s (st ock

sol ution Di v fon h i ). rr}irgi i HE_ are added
to the stgg%%(bsrd ﬁ?f%%fﬁl(’% %’/Tb’)%f &%Iﬁl’eéj?%g\%f}?ﬂoﬁgha ))sﬁggé%—f fﬁé%ﬁ)q)ol | owed by
25 addi t ignns-esVeORH)10B0L).65 el yHES yrang:; Ve Sar Ne)( P tir ysawang)Hj,s added
to the mxtures and the reactions are agitated at roomtenperature over

ni ght. THEOMY arelzal 8): §.74 ferec® Har blgh- a0k tm.di HY.ca col utm and t he
vol ati | eﬁwgr(gsprgr}prvigg.391;lt§4_ﬁ{)w_de products

20
EXAMPLE 11

N,N-Dimethyl-5-{{4-(1-piperazinyl)-1H-indol-1-yl[sulfonyl}-1-naphthalenamine
hydrochloride (Scheme 1)
The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 5-N,N-

b2
[

dimethyl-naphthalenamine-1-sulfonylchloride according to Method 3: 'H NMR (270

MHz, DMSO-dg) & 9.25 {br, 1H), 8.63 (d, /=8 Hz, [ H), 8.41 (d, /=8 Hz, 1 H), 8.29

(d,/=8Hz, 1 H), 812 (m, 2 H), 7.80-7.65 (m, 3 H), 741 (d,/=8 Hz, l H), 7.18 (t, /=

8 Hz, 1 H),6.93 (d,/=35 Hz, 1 H), 6.74 (d, /= 8 Hz, 1 H), 3.30-3.20 (m, 8 H), 2.82 (m,
30 6 H); MS (ESIH) for m/z 435 (M+H)".



are dissolved in MOH (2 nL) followed by addition of HCl/ether 2 M (4 ni).
~After 0.5 h the sanple was centrifugated and the supernafdnkPRwii decant ed
after 0.5 hrs. The 30 remaining solid was washed with (ether) and dried in
vacuo t oV} #381286% he hydrochloride salts. EXAWPLE | (int ePEBEEH02}192 0 APR
2005 WD 02/ 32863 PCT/ SE01/ 02319 17 24-Brono-I-(tri-isopropylsilyl)-1

H i ndol e ( $eHeMBLE)!2The NaH 60% di spersion in oil (0.94 g, 23.4 mvl) was
added to a solution of 4- bronoindole (3.07 g, 15.6 mmvl) and
triisopropylsilyl chloride (3.62 g, 18.8 mmol) in CH/ClI2 (50 nL) and DVF (2
nm). The reqcat-i)eapdf.s@?héﬁ)ius&ﬁ‘dnﬂq-c;t(qcmpé:eﬁn@rn)axmriﬂdgﬁi@myarﬂsth%l@dwtsqh@ﬁwhed
with water. The insoluble material was filtered off and the sol vent was
-rem)ved Pd}ification by col utm chromat ography (Si02, CH Cl 2/ heptane 1:4)

’ | ded, 3 f th '_ 76.63 (in,
Lus 2o e R ghg SsAENaR e PADMTLEER D el B 62 (17

-"H)4 Pur i t gropbigfBen 7198 %n vl 6h 5XAMRBrdnd lowiemhaedi &1 @JMR (270 MHz, DMSO-

N-tert- Butyl -trimet gl silyl-4-chl oroi ndol e éSchema 1) 4-Chl or oi ndol e (131.1

g, 0.871 mih)) ek (hdi lsldxll/&i(d, A=t YzTHE),(D75(d.y = STHe, sbl)Lt.o b, /wesHehi | 1 ed to

0 C(iceb irri (97. ). S N 15
portion angsmh%?étf"lsﬂﬂ)g Iv%)s%bggfii "ég{zfgdr}%ag(?]jt(gg%—ls\ﬁ rﬁlﬁhggg (H‘Fg”rg

but yl di met [y pnbor@lset Janer{ 231 1) ,3.28, (nD 8871 1 Bl (n, vag), addesh, POHL b oW e over
10 mMn wth a stirring he reaction is exothermc. Affer 30 m nutes

t he reattlﬁﬁrIZV\&g'D Mﬁd%ﬁ’écfownfzfrﬁkﬁa(ﬁ\@ﬂx 20 M) and pH was adjusted to 8-9 and
extracted with ethyl acetate (3 x 50 nL). The organic phases were dried
(MgS™), filtered and the volatiles 20 were elimnate by vacuum The residue
was triturpkediemEgrystallized fromheptane to vyield 181 g (78% of the
title conpound. I H NIVR(CDC13) 8 7.45 (dd, J=7.9 Hz, J= 0.8 Hz, | H),
7.25 (d, J= 3.0 Hz, H, 7.18-7.07 (m 2H), 6.77 (d, 1H), 0.96 (s, 9H)

1155 1051 Sléé@'@”? Syl ¢ fvfrabi by PRt Siuiiar e

(Interrﬁedl(ﬁsEQméHX4 Met hyl - | - Pi perazinyl)-]- (trllsopropyIsHyI) 1H-|ndole

(Scherre 1)_ Th mpound was prepared accordi ng hod 2 from 4-hrono- |
;0 (triiso Bl%eot&fﬂ @iﬂ}rww W&%)P@P(lt?dcf%ng d)ozs%lﬂ%%nyl) '?dtoéft@iﬁﬂ(%d@hﬂﬁjo" 20. 014

ol ), an [ ). t
ety - 1 s sb ) Snibba gy honAngHoReR AN @05 M= USELAI 5 920 1o ).
The cr ude (bag WYTiRi(ed/ bY Halididy 7.72 (s, 1 H), 7.57 (d, /=8 Hz, 1 H), 7.29 {t, /=8 Hz,
1 H), 7.01(d,/=5Hz, 1 H), 6.86 (d, /= 8 Hz, 1 H), 3.31 (m, 8 H).
20 MS (BSIH) for m/z 416 (M+H)".

EXAMPLE 14

1-[(4-Methoxyphenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride (Scheme
25 1)
The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 4-
methoxyphenylsulfonyl chloride according to Method 3: 'H NMR (770 MHz, DMSO-
dsy89.07 (br, | H),7.90(d, /=8 Hz, 2 H), 7.78 (d, /= 5 Hz, 1 H), 7.6] (d,J=8 Hz, !
H), 7.25(t,J=8 Hz, 1 H), 7.09 (d, /= S Hz, 2 H), 6.92(d./=5Hz 1 H),6.68(d,/=8
Hz, 1 H), 3.79 (s, 3 M), 3.24 (m, 8 H); MS (ESI+) for /= 371 (M-+H)".

d
fan



chromat ography (Si @2, CH, Ch/heptane 1:4) to yield 90 ng (84% of pure
material: i H2 0O APR 2005 WD 02/32863 PCT/ SEOL/ 02319 182 NYRR 2(0930D) S .
7.19-6.56 (m 5H), 3.31-3.25 (m 4H), 2.71-2.63 (m 4H), 36 (s, 3H), 1.76
(sept, WMO82/B28633H), 1.11 (d, J= 8 Hz, 18H); Ms (ESI) 372’03"/ 23
Purity (HPLC)- >95% 5 EXAMPLE 4 (I nt%r nmedi at e)

N-t ert - BUEXAMBE HYI si | yI - 4- (4- Boc- pi perazinyl )-indole (Schene 1) The
conmpound was prepared according to Method 2 from N-tert-butyl di nethylsilyl
-4- chloroindole (100 g, 376 mmol, 1 equiv.), tert-butyl

1- pi per a21 Dlimmlo henyiB41eny1fal( t-gifer®@y)-1 Hahd@dinydtddhloaget ate (1. 26
g., JP@?@ g d‘(IEycl o %p‘?}igsphl r¥o))” bi pheny:y (3.95 g., 11.28 nmmol,
4 m)l % (Scheme B)JC]\Ia (50 g, 520 mol, 1.4 equiv.) in toluene. The solution®
was ¢ roomte era epus sol utlon)
vas added BNERRLRIRAGS %&f@éﬁ"ﬁ?m*&E@zﬁocf%ﬁ'%{g"%”wyﬂ%&mﬂiﬁ?.d" wth

tol uene (@u&oﬂ{%yﬁmfenﬂéﬂl‘?ﬁdéM%%@Waﬁ%@@or@m('HI?M' 65 MSOWBSS 15
crystal lized from heptane to yield 124.4 g (79.6%. TH NWR (CDCI3)"S 7. 20
(d, J= 8 N41 ter, | H)H.24 EnABH). 796m 3l B),Hz58 @i, 1) H),7.496-7(13, (n{i,H)H)GBCHG 57 (m

et a0 Rra sy o8 okt 5irin [y 67019, 525 1By L 3395 HE) o) 200, 3

107 2; 10gs ESF fgr,,,ywig vbs;, 28.5; 26.4; 19.5; -3.8; M (ESI) 416.4 (M+

20 EXA I nter msdl at'e) 4-(4-Boc-piperazinyl)-indole (Schenme 1) A
m xt ufe of
N-tert- b%%kghg_eé Ii]%l silyl-4-(4-teal.-butyl oxy] carbonat e- pi perazi nyl)-indol e
25 (4) ( i 5 7281 mol ), NaF (30 g., 714 mmol ), AcOet (440 g), water
(200 111L) and Bu4NSO4 (2 g 6 mmol) was heated under powerful stirring at
50- 60C under N2 for The organi ¢ phase was separated and the water
phase wad- @[%tlf*-&l@lefdl}’din%él Wf@YBy‘? ~-(hotrraginpd-1d-jndofhleydnoghleritlephases were
dried (I\/Q de)“? @aporat ed and co- evaporated with ethanol. The residue was
crystallirze m et her: hexane (1:3) to yield 30 81.0 g (95.6% of the title
conpasind . THe titleNWRpoGhICH3) papSred %o 8-(4-boElplperazitd)-ihdoR dnd 1,1 36‘11))1,16@1—58 (d, J
= 6.9 Hz, 111)753(t,111 369&@319“ H) 3 (s, 91°1);
13C NMR écﬂgﬂéanyscmgsdqaccmmsngoMsmOM 338 (270 bk, DiM§Oads) 3‘3_(96'269 106. 5;
S ot gf)?g@g §paz 5%07%3( /3%y, 7578, $8007.48Bn(F2H) 7398 7- Mt P

H), 6.96 (d, /=5Hz, 1 H), 6.80 (d, /=8 Hz, 1 H), 3.25 (m, 8 H); MS (ESI+) for m/z

418 (M+H)".
EXAMPLE 17

1-[(3,4-Dimethoxyphenyl)sulfony!]-4-(1-piperazinyl)-1H-indole hydrochloride
(Scheme 1)

3]
Lh

The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 3,4-
dimethoxyphenylsulfonyl chloride according to Method 3: 'H NMR (270 MHz, DMSO-

ds) 6 9.00 (br, 1 H), 7.82(d, /=5 Hz, 1 H), 7.66 (d, /= 8§ Hz, 1 H), 7.57 (m, 1 H), 7.40

(d,/=3Hz, | H),7.24 (t, /=8 Hz, 1 H), 7.10(d, /=8 Hz, 1 H), 6.90 (d, /J=5Hz, |

H), 6.78 (d, /=8 Hz, 1 H), 3.78 (s, 6 H), 3.24 {m, 8 H); MS (ESI+) for m/z 402 -
30 (M+H)".



2 0 APR 2005 PCT/SEOL/ 02319 5 4-(4-Methyl- |-piperazinyl)-1 Hindole
(Schenme 1) A m xture of

4-(1-methyl - | - pi perazinyl)-1-(triisopropylsilyl)-I1Hindole (110 ng, 0.296
mmol ) and BU4NF 1IMin THE (1 nmL) was stirred at roomtenperature for 1 h. A
m xture &OMQ/ heptane 1:1 (10 ni),,was added followed by filtration
-through silica. The product was puriztsi ed by columm chromat ,lg)é SSi 02,
CH2C12: MESMIPLE B 4% t0 NH3) to yield 60 ng (94 % of theozthP W8 oduct :
"H NVMR (CD30D) S 7.11-6.41 (m 5H), 3.30-3.23 (m 4H), 2.71-2.66 (m 4H),
2.37 (s, 3H); MB (ESI) 216.4 (M+ H)+ Purity (HPLC) >95% EXAMPLE 7 15

1- Pheny| sat¥iethyll-24mpeitpay bijidnypipaakayDi 11y-di ddhil- ol sudfn¥hphény letheconpound was
prepared from 4-bqc-pj perazinyl-indole and phenyl sul fonyl chl ori de according
~to Met hoth‘E‘mWWm&ﬁ%@@é%) 6 9.64 (brs, 2H), 7.98-7.94 (m 4H),

fig. 6 g0 THEVS Ehmgbylyd Bplth (o To B3 ey Mgkl 58T, 07 42
*'( DVBO- d(, JneBroldhdtg)suliBiyObjori@5oa2ding 34 Midhod 2IHBRMRI @G0 657, IIHSE8, 125. 54,

123.49, 111.15  107.87, 107.76, 47.81, 42.86. Anal., (C 8HI9N302S ' 2HCI
0.5 H20) &) 9 ANbrEXANPLLR (¢g =8 Hz, 1 H), 7.70 (d, /= 5Hz, 1 H), 7.30(d, /=8 Hz, I
1-[(2,5-Dy yph ) f-ony - ( i-nerazi-nyd - i e;h ochl ori de
(Schene %*5%2? &Y ?%%’rﬁs)gbm wé‘léf?ﬁ“r]e%%??g' t ot ﬁ%‘&ﬁb%%ﬁ%ﬁéréz?éﬁ%-i ndol e
and 2, 5- diHyES ROXy, BheN BLAGH, ity B 3¢, 6 HY MECESKJifngnt G8bEMAdg ™. 3: ' H NVR
(500 MHz, 30 DMBO-d6) S 8.95 (br, 1 H), 7.71 (d, J=5 Hz, | H), 7.52 (d, J=
5 Hz, ¥ H, 7.38 (d, J= 8 Hz, 1 H), 7.27 (d, J= 8 Hz, | H), 7.14 (t, J=8

Hz, 1 H), e nod= 8 Hz, 1 H, 6.86 (d, J=5 Hz, | H, 6.77 (d, J= 8 H,
| H), ?8%%@1)%%?, 3.64 (s, |?_>DH), 3.4053.20 (m 8 H);H)MS(ES|(+) for m--

402 (M+rH) +. 2 0 APR 2005 WO 02/ 32863 PCT/ SE01/02319 20 EXAVPLE 9

1-(Mesity | fonyl)-4-(1-pi peragzipyl)-1 Hindole hydrochl oride (Schenme 1) 5
The titl eJ'Zér%ﬁ&‘ﬁﬁoﬁ%’é’eﬁi’gfiﬁ&@dﬁf‘{]éﬁz’ﬁ’?(%—@glﬂlki‘i"ﬁ‘é%é?z}ly P‘)“!‘Pﬂga e and

nesi tyl sulgepaykghl ori de according to Method 3: "H NMR (270 Mz, DMSO-d6) S
9.10 (br; I H, 7.71 (d, J=5 Hz, | H), 7.40-7.20 (m 3 H), 7.00-6.80 (m 2
H), 6i%51 Tk tileec@npound was prepared according from 4-(4-boc-piperazinyl)-indole and 2,5-

dichlorophenylsuifonyl chloride according to Method 3: 'H NMR (270 MHz, DMSO-
ds) 6 9.09 (br, 1 H), 8.25 (d,/=3 Hz, 1 H), 7.91-7.81 (m, 2H), 7.72 (d, /=8 Hz, 1 H),
7.36(d,J=8Hz, 1H),7.23 (t,/=8Hz, 1 H), 698 (d,/=3Hz, 1 H),6.82(d, /=8
Hz, 1 H), 3.26 (m, 8 H).

20
EXAMPLE 20

1-[{(5-Chloro-1,3-dimethyl-1H-pyrazol-4-yl)sulfonyl]-4-(1-piperazinyl)-1 H-indole
hydrochloride (Scheme 1)

25 The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 5-chloro-1,3-
dimethyl- 1H-pyrazol-4yl-sulfonyl chioride according to Method 3: "H NMR (270 MHz,
DMSO-ds) 3 9.17 (br, 1 H), 7.78 (d, /=3 Hz, 1 H), 7.49(d, /=8 Hz, 1 H), 7.28 (t, /=
8Hz, 1 H), 6.93 (d, /=3 Hz, | H), 6.87 (d,/=8 Hz, 1 H), 3.72 (5, 3H), 3.28 (m, § H),
2.34 (s, 3H); MS (ESI+) for m/z 394 (M+H)".

30



Hz, 1 H, 3.30-3.20 (m 8 H, 2.41 (s, 6 H, 2.27 (s, 3 H; M (ESlI+) for
mz 384 (M+H)+. 10 EXAMPLE 10 1-(1- Napht hyl sul fonyl)-4- ( pi zinyl)-1
H i ndol e hydrochl oride (Schenme 1) The title conpound was %"531 accordi ng
4- (4- boé"f(bpﬁéﬁsﬁl nyl )-indol e and 15 napht hyl sul f onyl chl oMdERUEY i ng to
Met hod 3: ' H NVR 270M—|z DIVBOd6)2$ 9.03 (br, 1 H, 8.63 (d, J= 8 Hz, |-

H), 8.43 EAAMELB2ly 1 H), 8.34 (d, J= 8 Hz, I H), 8.15-8.05 (m 2 H),
7.80-7.65 (m 3H) 7.41 (d, J=8 Hz, 1 H), 7.18 (t, J=8 Hz, 1 H), 6.93
(d, J=5 Hz, 6.74 (d, J= 8 Hz, | H), 3.30-3.20 (m 8 H); M5 (ESI+) for

nil: 392 (J}Ysh&mora@ - HFenk [)s Nf oYy D41 Iy er Bzin B - I(H-ipd 18 had Fsthlloride

H i ndol - ]sul fonyl } - 1- napht hal enam ne hydrochl oride (Schene 1) 25 The
title co Was prepared from 4-(4-boc- pi perazinyl)-indole and 5 N, N-
di nmet hyl - hth ne-| - sul f I hIorld C hd3 "H NWR
e W PR BRRI Bt RAYAN. %%;s%@yﬁgﬁcﬂoégg&ﬁ Meoog 3 MR

H) , 1n8th3>9yl I(éiﬁyls&Ffor%rlHﬁlorﬁﬁe"d}:oor&n@% (vth@d 5)'H NVBR(T7 (B HADMSH) , 7, 41 P
8 t, J= 8 He, | H), 6.93 (d, J= 5 Hz, 1 H), 6.74 (d,

T s

|
, J= :
8 Hz, d()ﬁiﬁ’libea I$LZ($9((FhJ83H){Z 12HBZ it / 36 Hoz, M)E), UES (ESI4SHA br ml z 435

( —
El“”*(“ll Pr B ST PLit F oty 1T Bifor 38h ) FRTHIOD: A0 chTehr i de

1
Schene ) 15H)T|3Q9t(h1t lsq{)cormqy@Hyvaqsreﬁsmrfsﬂmmr(ﬂamﬁ rom _
- (4-boc- plpera2|ny )-indol'e ‘and 4- "propoxyphenyl syl fonyi chloride according

0 NEItOhod 3: 'H NMR (270 Mz, DMBO- d6) S 9.03 (br, | H), 7.89 (d, J= 8 Hz,
2 H), 71%3&13“:%_5& 1 H, 7.61 (d, J=8Hz, 1 H), 7.25 (t, J = 8 Hz, |
H)707 PLEg 2 H), 6.93(d, J=5H, | H, 6.67 (d, J =8 H, 1
H, 4.01 (t, J=7 Hz, 2 H), 3.28 (in, 8 H), 1.66 (m 2 H, 1.38 (m 2 H),

8 (t, J= 107 Hz, 2 H. MS (ESI+) for mz 414 (MrH) ~. EXAMPLE 13
(2 5- @3-€hloge-5-3- &l%(lcnmk)lgumwnw-]mdnl(liy%smmt}lphywxwblenmmrée
;
4-

ochl qr.i ) The title conpound was prepared from
bocqﬁ’ldp%?hé%r %é/l%rheﬂ’c?o]l e and 2, 5-di chl oro- 3-

15 The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 2-chloro-5-[(4-

AQ_.—CD- -

(piperazinyl)- 1H-indol- 1-y1}-sul fonyl chioride according to Method 3: "H NMR (270
MHz, DMSO-d5) 6 9.20 (br, 1 H}), 8,06 (d, /=8 Hz, 2 H), 7.81 (d, /=3 Hz, 1 H), 7.75-
7.55(m,3H),730-7.15(m, 4 H), 697 (d,J=3Hz, 1 H),6.82 (d, /=8 Hz, 1 H),
3.27 (m, 8 H); MS (ESI+) for m/z 493 (M)", 495.

EXAMPLE 23

4-Bromo-2-{[4-(1-piperazinyl}-1H-indol-1-yl[sulforyl}pheny! methyl ether
hydrochioride (Scheme 1)

The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 4-bromo-2-
phenylmethylethersulfonyl chloride according to Method 3: '"H NMR (270 MHz,
DMSO-dy) 8 9.40 (br, 1 H),812(d,J=3Hz, 1 H),7.88(d,/=8Hz, 1 H),7.72(d, /=
5Hz, 1H), 7.37(d,/J=8 Hz, 1 H), 7.25 - 7.10 (m, 2 H),, 6.89 (d, /=3 Hz, 1 H), 6.78
(d, /=8 Hz, 1 H),3.71 (s, 3 H), 3.29 (m, 8 H); MS (ESI+) for m/= 450 (M)", 452.

N
wn

EXAMPLE 24

4-(1-Piperazinyl)-1-(3-pyridinylsulfonyl)-1H-indole hydrochloride (Scheme 1)




t hi enyl sul fonyl chloride according to Method 3: '"H NVR (270 MHz, DVBO (16) S
9.24 (br, 1 H, 7.78 (d, J=5 Hz, | H), 7.72 (s, | H, f} J-8Hz I
H, 7.29 (t, J= 8H, 1H, 7.01 (d, J =5 H, 1H),6862§£dn Wsrz, 1 H),
3.31 (m V@ng?’ZSQI) VB (ESI+) for mz 416 (M+H){ EXAMPLE 1R TfSE01/02319

1- [ (4- Met hoxyphenyl ) sul f onyl ] - 4- (1- pi?per azi nyl ) -1 H-i ndol e hydr ochl ori de
(Schenme B¢ l}lexOmphend was memccbfmmdfl (eboppppaceg! findme and 3-

4- (4-boc- pi perazi nyl ndol e an 4- et hox hen | fon ri de accordin

o Net hodPhampoKRe shisrig gecorecio Hejhed “’wytbﬁw 45 OMSB0148, 0= 6t

2 7.7 8 Hz, |
0700 ?3@%4?F9“%£dﬂé*zgﬁ%>d@%ﬂﬂsf o e ) @Q%@ %Z:a%m, .

3 79 (s, 3.86)(d. B=241{,MHB7 A~ NED(IE,SHH)) T.07 (tny = 8374, I(EH/}FH)UD (dZ]@ 3APR12005 WO

© 02/ 32863 PCT/ SEQ1/ 02319 22 EXA

1-1( 2, %- 4@%@8}3H€h§/ﬁ¥shﬁﬁo}n%ﬁﬁm=43 Hi»%sdgﬁbﬁ)ufﬁwa’ _3434M+81 e hydr ochl ori de

~’(Schenme 1) 5 The title conpound was prepared from

" 4-(4-boc- pi perazinyl)-indole and 2,4-di- fluorophenyl sul fonyl chl oride

accordi ngExXe\N¥eLBE@d 3: 'H NMR (270 MHz, DMSO-d(j) 6 9.41 (br, 1 H), 8.24

(mIH),775(m 1 H, 758(mIH),747 7.33 (m 2 H), 7.23 (t, J=38
Hz, 1 H, 6.99 (d, J=5 Hz, 1 H), 6.70 (d, J=8 Hz, 1 H, 3.25 (m 8 H. M

(1E(S|[ Jlr) 1f OEI{BLQ &%ﬁaé% f’é‘ﬁ%’?@@fg“f@er‘arz'f]H?/T‘S“-c Ttypﬂ’%’é’é‘re hydr ochl ori de

(Sche[)te 19etﬂz&yilhes¢thdm§dfy;dmuﬂﬂovﬂs (ﬁmk&pﬁaﬂed from I hI |

4- (4-

acﬁordf’ﬁgﬂ%eraz'ﬂ%o% IR SR T BBt B et 1 by 8. 04 (m
7. 8(%1ﬁ€%ro§6e@l)|l_b 3647teQﬁhyc§o&qu;ﬁoﬂ@mﬁ@1ﬂ)&:h@nde ac&?rd(r%? toMetﬁod"?r 1 H,

696(d J=5 M5 (ESI+) for
nz/z 418'H M{SOWPE)@MSEEda)YThe experiment was done at IOO°C 89.25 (br 1 H),

Lo - DB NYRRERY LT oMY |54 1 PARRE By b ot Aok gy goent or e
15 7.41(d,J=8Hz 1 H),7.26 (t, J= 8 Hz, | H), 6.90(d, /=3 Hz, 1 H), 6.81 (d, /=8
Hz, 1 H), 4.80 (s, 2 H), 3.79 (m, 2 H), 3.35~3.25 (m, 8 H), 2.97 (m, 2 H); MS (ESI+)

for m/z 493 (M+H)".
EXAMPLE 26

Methyl 2-{[4-(1-piperazinyl)-1H-indol-1-yl}sulfonyl}phenyl sulfone hydrochloride

{Scheme 1)

The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 2-

methylsulfonyi-phenylsulfonyl chloride according to Method 3; 'H NMR (270 MHz,
25 DMSO-ds) 6922 (br, 1 H),829(d, /=8 Hz, 1 H), 7.99 (, /=8 Hz, | H), 7.90~ 7.80

(m,2H),743(d,/=8Hz, 1 H), 7.30—-7.15 (in, 2 H), 7.04 (d, /=3 Hz, 1 H), 6.85 (4,

J=8 Hz, 1 H),3.56 (s, 3 H), 3.29 (m, 8 H); MS (ESIH) for m/=z 420 (M+H)".

EXAMPLE 27
1-[(4-fluorophenylysulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride (Scheme 1}

The title compound was prepared from 4-(4-boc-piperazinyl)-indole and 2-

methylsulfonyl-phenylsulfonyl chloride according to Method 4 yield the hydrochloride




25 The title conmpound was prepared from 4-(4-boc-pi perazinyl)-indole and

3, 4- di et hoxyphenyl sul fonyl chloride according to Method 39 'AfRNMR (270 )

M—IzDMSOd 8 9.00 (br, I H, 7.82 (d, J=5Hz, 1 H, 7, J=8 Hz, 1
7. 57"‘%?2533%3 1"14)’19 7.10 (d,

J—8Hz H), R& 6.78 (d, J=8 Hz, 1 H, 3.78 (s, 6

H, 3.24 ((ym!d %0%) H @Estm%f%;,r HqNM O MED- (!MQG (DSBL/ BOBES., EXAMPLE 18

o ol - 1551 a1 sn DT ol 2kt AR TIaE e tio. P708me 111

conpound @S ”@fﬁW?gl\/fg@-%ﬂS (45.b0cr4Rider 2z i pylla i negd. &6 FD'@ hyI
met hoxyphenyl sul fonyl chl oride according to Method’ 3: NVMR (270

DVSO d6) 26).9.2350 bt 7.28, H)7,0671021§,d,0722, 80HZ{, 47.8)(2CT. 2O ACHIMD Hz 1 H, ~

730 3 (t, J-8Hz 1 H, 7.01-6.92 (m 2H), 6.83(d,
(?20#%85 P@*b"o&/?(g?f’@z*é | H, 3.70 (s, 3 H, 3.26 (m 8 H), 3.32 .

(s 3H) MS (ESI+) for mz 386(M+H)+ 10 EXAMPLE 19 "

1-((2, 5-Di chl orophenyl ) sul fonyl ]-4-(1-piperazinyl)-1 Hindole hydrochl oride

(Scheme BXABPIHE28itl e conmpound was prepared according from

4- ( -boc-piperazinyl)-indole and 2, 5- dichl orophenyl sul fonyl chloride

acc

J

1

7.40 (d J—3Hz IH), 7.24 (t, J—8PFE/SE

(
h
4
ccording to Method 3: 'H NMR (270 MHz, DMBO- d6) 6 9.09 (br, 1 H), 8.25 (d,

:Hi H% 3[(@ch!010931m7etl%1l lcﬂnz%mnenﬁ }Z}?suﬁfangﬂ"ﬂi—é lliﬁﬁl_b&"g)%ul gﬁg]e(d’ JHZf3 |

H), SDéﬁll(ydro(BlleH)lde ZSCIE!QINM?LE 20 | |
1-1(5- -4- -1
1 ndol o 1RF SCRPGI TR, BEREIR 05 oas A ey DAk a VEE OB Epar et 1rom

4- (4- bocrpdtpar lagéﬂ'k\émlerl—n@?jsﬁlf@fﬁfﬂ cBlosik @E@rdindto Method 4 to afford the
di met hyl -1 H'pyrazol - 4yl -sul fonyl chl ori de accor ding to Method 3: "H NMR (270

|sz DVB@Iwehlos de salv (xidd 45b6)HIPLE. prsity 895%:' B NR (PM§Q-dp) 808.66ds, J= 8 Hz, 1
, 7.28 6 7 J=.8 Hz, | H),
Sy 50 g3 I5 st dr [p oS fuebaty e 2b ekl TS berRad iy - 30
2 0 APR 20057 87 (app d, 1H), 8.08-8.12 (m, 2H); °C NMR (DMSO0-d6) & 145.05, 139.82,

139.35, 137.46, 135.14, 133.31, 130.96, 128.70 (2C), 125.62, 124.89, 124.12, 123.52,
111.42, 107.91, 107.71, 47.87 (2C), 43.03 (2C), 12.27, MS (posES-FIA) m/z 446

(M-+H).
20 EXAMPLE 29

4-(4-Methyl-1-piperazinyl)-1-(4- methylbenzenesulfon)l) 1H-indole hydrochloride
{Scheme 1)
The title compound was prepared 4-(4-methyl-1-piperazinyl)-1H-indole and p-

25  methylbenzenesulfony! chloride according to Method 4 (45 %): 'H NMR (CD;0D) &
7.81-6.77 (m, 9H), 3.62-3.02 (m, 8H), 2.98 (s, 3H), 2.34 (s, 3H); MS (ESI) 370.5 (M +
H)"; Purity (HPLC) >95%.

EXAMPLE (Intermediate) 30
Synthesis of 4-(trifluoromethylsulfonyloxy}indele (Scheme 2)

EizN (1.6 mL, 11.3 mmol) was added to a solution of 4-hydroxylindole (1.0g, 7.5

mmol} in CH.Cl. (20 mL). The reaction was cooled (ice bath) followed by the careful




WO 02/ 32863 PCT/ SEOL/ 02319 24 EXAVPLE 21 |
-[ (3-Chl or o- 2- net hyl phenyl ) sul fonyl 1-4-(1-piperazinyl)- 1n#—4-0iﬁ$ﬂo ﬁ
hydrochl ori g;ﬁ@%&hem& 1) 5 The conpound was prepared fro {

4- (4-boc MR

$nyl)-indol e and 3-chl oro-2- net hoxyl phenfCIFEPEIRI? chl ori de

-according to Method 3: '"H NMR (270 W, DMSO- rl(,) S 9.21 (br, I H, 7.89
(d J= 3 Hzditionigfa sng@n(N ph@n:ylﬁq;—ﬁtrlﬂuo]:egmetlmrlss_ul(omamﬁe)81—115;,7|5mmol) in

,7.19(d,
, 3.29

(Gt Tl 5 Kfudls K505 TR ah oG58 ExanL e

22 2- GWTOVanffrl(eﬂed{ frie @&1‘391@@@0‘@@ Eiinateld by vacuum to give 2:9 g of a light brown oil

H-i ndol -

~title comi YERS\RDAIS!

j sul for}y £phenox )benzonitrile hydrochl oride (Schene 1) The
5¢ Meﬂﬁéluc rogtal BT EhyRE EpChen Az Ty ispve hdd €280 @ f the

vt hodos, tits AP 08Tk Jhds Py A G g b T biygis 48 836 1 REERE LD 1O

Met hod > 3:

“H, 7.81 (f1eCHa3): 132743 (dNH 7715 d7l 57.68¢, B )7.00%d30H), 675 6. 97
(d. 3—3&23 A A i A Pﬁ 1y 1 (5 Hg O]{l?/BHESH) for mz
493 (M +, 495. 20 EXAI\/PLE 23
4- Br ono- 2- eraz 1H i ndol - 1-yl [ sul fonyl } phenyl nethyl ether
hydr ochl oﬁm&sﬁ@%ﬁnﬁc{%é%’he title compound was prepared from

4- (4-boc- pi perazi nyl)-indol e and 4-bronp-2- phenyl net hyl et her sul f onyl
chloride according to Method 3: '"H NWR (270 MHz, DWVS046) S 9.40 (br, I H),
8.12 (18, Synshasis of #-(Hhiflugr@gethg)sullen@orp)(N4(4H), 7.72 (d, J= 5 Hz, 1 H),

7.37 (d,

(d, J= 8

6.89 (d, J=3 Hz, | H), 6.78

#—E‘ﬂ“f"q%'g‘hg%l?‘ie‘tyis“‘E""Pi)‘)‘“dé’(“’zggcf“ﬂf‘Hé)H) VB (ESI+) for niz 450

(M452. 3Q, MM?J—(E‘éﬂénﬂn&ﬂon%tlﬁbﬁﬁﬂ?dn?bbk)r)nhdo(l8362133/8 @M{n%lglﬂ@]bﬂdli%aﬁi ndol e

hydrochl ori de (Scheme 1) WO 02/32863 2 0 APR 200 PCT/ S

01/ 02319 25 The

title conp raRisp puyaOaniutest 4- n(lmt%mf N ée Hyingy?. 8 imfael| neewisticd-
gy“ di nyl SHLF ke PR @fice (36 6ANAADNR HBHIGL der N AMR LG8 Qe Mz, DMBO-d(, )

15

30

(trifluoromethyl)-benzenesulfonyl chlonde (2.31 g, 9.5 mmol) in CH-Cl; (1 mL) was
then added slowly at 0°C. The mixture was left at room temperature under stirring for 1
h. The reaction was then quenched carefully with water, the organic phase isolated,
dried, filtered through silica and concentrated to yield 3.3 g crude product as a red oil.
The product was purified by flash chromatography (SiO,, heptane to heptane/EtOAc
10:1 to yield 2.43 g (59%) of the title product as a colorless otl. HPLC analysis 100%.
MS m/z =496 (M + Na*). 'H NMR (MeOH-d3): & 8.20 (d, 2H), 8.1 (d, 1H), 7.85 (m,
3H), 7.45 (t, 1H), 7.30 (d, 1H), 6.85 (d, 1H).

EXAMPLE 32

4-Piperazino-N-(4-trifluoromethyi)phenyisulfonyl}indole hydrochloride (Scheme 2)
The title compound was prepared from 4-(trifluoromethylsulfonyloxy)(N-(4-
trifluoromethyl}-phenylsulfonyl)indole (200 mg, 0.42 mmo}) and piperazine (72 mg,
0.84 mmol) according to Method 1. Purification by flash chromatography (S10., CHCly
to MeOH:CHCl5 10:90: 0.4% aq NH;) afforded to 10 mg of a yellow oil. This was
dissolved in ethanol and HCl/ether was added and allowed to stir for a few hours. The
solid was filtered to yield 10 mg final product as a beige solid that was further purified

by preparative HPLC to give, after formation of the HC] salt, the final product {38 mg,



9.37 (br, I H, 9.18 (d, J=3 Hz, | H), 8.86 (d, J=5 Hz, | H), 8.39 (d, J=
8 Hz, | H, 7.85(d, J=3 Hz, | H, 7.70 - 7.60 (m 2H)2 AF?R fit J—8Hz
| H, 7.00 (d, J=3 Hz, 1 5H), 6.82 (d, J=8 Hz, 1 H), nd

(ESL+) WP ®{3386343 (M+H)*. EXAVPLE 25 7-{[4-(1-Pi per azi ny!"\}Tfﬁ Moo

H i ndol - lyl]sulfolyl} 2- (trifluoroatbtyl )-123 10

t et r ahydrli ¥ogupmef \ﬁétCWh‘ﬂd‘élﬁLGrWd’é kBl 1)I/Z’F‘H1b,0 (NVt-Fa. 'EBWYBund was

D PSP & ZBE R DR M A RERHOT 206 B i Rt RB BB s
9"\/54( (58? ‘JVH?}_D W’?Pﬁ%@)65??1162(19%'4&9%0Y}'ﬁssﬁ%ﬁfﬁndé& CsS 9| ZED(br7 6% |('?j I
8Hz, 15741(dJ8Hz 1H)726(tJ8HzIH),690(d1]3HzIH),‘:

6.81%, 5 , 4.80 (s, 2 H, 3.9 (m 2 H, 3.35- 3.25(m 8 H),
2.97 fm W%%ES|+ for m _z 493 (MtH){. EXAMPLE 26 20 Met hyl
2-{[4-(1-pi perazinyl)-1Hindol - 1-yl ] sul fonyl } phenyl sul fone hydrochl ori de

(Schene 1) The title conpound was prepared from 4-(4-boc-pi perazinyl)-indole
and 2- m—(ﬂjmmylpwiaz;um{(w-(guﬂﬁﬂnIMonodthyjpplchayBuHonyii)imgoleo Met hod 3: 1H NMR

270 N+z 2 (br, | H, 829 (d, J=8Hz, 1 H), 7.99 (t, J=
( k‘b‘hy‘gm%“‘g%ﬂ“e%’% ( r 7. 43 (d J= (8Hz 1H, 7. 350- 7.15 Em 2
H), 7 04 s titkTofpdnd lvad‘%xep%e@%o&gét t[gﬂﬁogoﬂ'gthyl@uI@nyléﬁﬁ@(é‘ﬁ-, 3 H, 3.29 (m

8 H, M5 (ESI+) for mz 4
| - [ (40fl umﬂ@@ﬁmm}d)smhehﬂﬁryllfqnymm@lpmpémzz n;cth)ylmpﬂazmd@b@rmgrt@chl oride

Sch d.f o

Sf ((:4eg§c]%?t8%(§]gz§:f‘}ﬁtjonltﬁ%ggsgﬁ\é\a@ln%&ﬁ@&?wﬁﬁ rc’ﬁﬁbn&ﬂ Qilof%/r‘i?ﬁl\g_tlﬁ ori de
accor di ngs LReMbisedsh Yol bRty ashlotiters 05APRIZ00% NI 02/ 32863
PCT/ SEOI / 02319 ~ 26 (yield 70%, HPLC pufity >95% (DVMBO-d6) 5 3.26

(bs, 8H) (M@O%dibﬁsw(ﬂ)?rﬁ) 6’%‘,5(61( BH). 1.7H)d, 1H)ZB65(bi$1H) HPO (t718], d&pp t, 2H),

L4 el G805 s obbhon 20 LB oo Dl MBERBRAE) 1052

(111 15 4 sﬁ%/zk%’et 1T T AR (@9}150?%1213@?&%@?) c. M3, WPos&SshAouthz 360

1- ((5 ch9@r7o 3 rrethyl-l-benzothl en-2-yl)sul fonyl -4-(1-piperazinyl)-1 Hin
dol e

EXAMPLE (Intermediate} 34

20 4-Bromo-1-(benzenesulfonyl)-1H-indole {Scheme 2)

4-Bromo-1-(benzenesulfonyl)-1 H-indole was prepared from 4-bromoindole and
phenylsulfony! chloride according to Method 4 to afford 3.1 g (91 %) of a light purple
solid: "HNMR (CDCI13) § 7.94 (d, T = 8 Hz, 1H), 7.89-7.84 (m, 2H), 7.62 (d, 4 Hz, 1H),
7.57-7.51 (m, 1H), 7.46-7.37 (m, 3H}, 7.19-7.13 (m, 1H), 6.72 (dd, J =1, 4 Hz, 1H);
MS (ESI) 419.9 + 421.9 (M + H)*; Purity (HPLC) >95%.

[
h

EXAMPLE (Intermediate) 35

4-Bromo-1-(2-methyl-benzenesulfonyl}-1H-indole (Scheme 2)

30 The compound was prepared from 4-bromoindole (1.02g, 5.25 mmol) and o-
methylbenzenesulfonyl chloride (a 9:1 mixture of orio and para methyl 1somers) ([.29
g, 6.78 mmol) according to method 4. Purification by column chromatography {SiOa,

CHCly:heptane) gave 1.6 g (87 %) of the litle compound which contains ca 10 % of the




to hydrochloride (Schenme 1) The title conpound was prepared

. 4- (4-boc- pi perazinyl)-indole and 1-[(5-chl oro- 3-

nmet hyl - | - benzot hi en-2-yl )sul fonyl chloride according to Vel HAPRaM08% af for d
the hydvoepd/@Béide salt (yield 45%, HPLC purity >95% ' HPEIVBEQIOYE®- d6) S
'2.65 (s, 3H), 3.26 (bs, 8H), 6.82 (&pp d, 1H), 7.00 (appd, IH, 7.28 (app
t, 1H), 7p6fettgppordet) adsligh)purile§iictweppl: dHNMBYCDIODSST.H26.68(m2%), 13C NMR
(DVBO-d6) .5_145.05 8 9.35,.137..46, 135, 14, 133.31, 130.96, 128.70
(20), 125.2éé’,](3=1§§*45 @%h@zﬁ%@gﬁé?l‘ﬁtfl(ﬁi’é,c)féf%gl, 107. 71, 47.87 (20),
43.03 (2C), 12.27; M5 (posES-FIA) mz 446 (MtH). 20 EXAVPLE 29

4- (4- Met hyl - 1- pi perazi nyl)-1-(4-net hyl benzenesul fonyl )-11-1-indol e

.-hydrochl oEXdeMP{Ecliemre 1) The title conpound was prepared

" 4-(4-nethyl -1 -piperazinyl)-1Hindole and p 25 net hyl benzenesul fonyl chloride
according to Method 4 (45 %: 'H NVR (CD30D) S 7.81-6.77 (m 9H), 3.62-3.02

= (m SFDEXA%/'iQ%@‘??%l"g'F%n%ﬂi%E} gg)(%sz-gig}hg; be z@#éh)foﬁ?ﬁ-ﬁl-id%le Behedfitipy ty (HPLO)

>95% t esis o
4- (trifl uBhoirgd tyrhsednidomsl poxparéd o el-ifrssloelre? - R)etitll-bbhAehediifonid)- 1HE. 3 mmol )

was added, t.0 Luti f 4-hydroxyljndole (I, 7,5 umol ) j.n CH Ch (20
m). The indgledp s s Osar OBiaeégﬁﬁl?‘h)ﬂ“‘f'BWPF’gﬂ%IC?)g(BQ‘*?Hé“é@a?ﬁé?lﬂpbv\o 02/ 32863
2 0 APR 2 : Q2 irtd j To

N phenyl -BroliH P aroug: A pedi g SAGEH AP a0 Soibl ehldMbiosmanty 0 5 5. e
react ilon GHsCladét(eld Sl 1% gildg usd K@GRBed interis B Ishih it eforddbinegl( KAL03) and

filt d. ' i m b [ , f l'i ght
br own i | FNNR CROIpUR 7760 5P Dk e i GyDabh) (¢ akaet 04y, “Thi <

' 2. 47 f btk |'i ght il. Purit
Jovor di ng L e IR0 OAP AL LS PRI Neaias) T 6 745 (4, 11, 7. 35

(d, IH, 7.15 (t, IH), 7.00 (d, IH, 6.50 (d, 1H). EXAMPLE (Internedi ate) 31
io Synth trifluoronethyl sul fonyl oxy) (N (4-

: )
trifl uorﬁ%‘?‘”&h)]‘:pﬁényl sul fonyl )indol e (Scheme 2) A sol ution

of 4- (tsri fl uor onet hyl sul fonyl oxy)indole (2.28 g, 8.6 nmmol) in CH2Cl 2 was

added dropwi se over 10 mnutes to a m xture of NaH (619 nag, 25.8 mmol
pr ewas hed-(4-Ethyl-1-piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole {Scheme 1}

The compounds was prepared from 4-bromo-1-(2-methyl-benzenesulfonyl)-1H-indole
and 4-ethyl-1-piperazine according to Method 1. The product was isolated by column
chromatography (810, CH,Cl;:MeOH/heptane:0.4% NH3) and converted into its

20 hydrochloride salt by addition of HCl/ether to give 85 mg (40%) of a white solid:
'HNMR (CD30D) 8 7.95-6.61 (m, 9H), 3.41-3.26 (m, 8H), 3.20-3.07 (m, 2H), 2.47 (s,
3H), 1.42 (t, /=7 Hz, 3H); MS (ESI) 384.0 (M + H)"; Purity (HPLG) >95%.

EXAMPLE 38

4-(1-Piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole (Scheme 1)

The title compound was prepared from 4-bromo-1-(2-methyl-benzenesulfonyl)- 1 H-

indole and piperazine according to Method 1 {o give 25 mg (12 %) of a white solid:

'HNMR (CD30D) & 7.91-6.79 (m, 9H), 3.49-3.30 (m, 8H), 2.48 (s, 3H); MS (ESD
30 356.1 (M + H); Purity (HPLC) >95%.

EXAMPLE 39



with heptane) in CH2ClI2 (20 nL) and DWF (0.5 nlL) under N2. A solution of 4
15 (trifluoromethyl)-benzenesul fonyl chloride (2.31 g, 9.5)pmpk)2M5n CH2C 2.
(I m) was then added slowy at OC. The m xture was | ef E @2@%
t enper aVY®@/33¥der stirring for 1 1t _The reaction was thﬁ/éﬁ d
carefully with water, the organ se isol ated dried, filtered through

silica afd(drtandaizidinyld- (ﬁrr@ﬁmégw@nWéfaévw&&u&ol%‘icaetm@ck) oil. The
product wgs tmérdg rg)_%g%é)é/a% gej%@egkﬂ@ﬂ%t@gﬁ%& g) e h?fbe;fk%ﬂésau :ﬁ Oﬂ? {Ppept ane/ Et QAc

20 10:1 to vyi el as a co ess oil. HPLC

anal ysi s ni@ﬂ%andN&zﬁilﬂd(ﬂ{t&ﬁnﬁl\dctom’m{gt.o Mbthbm/ﬂ?uﬁ ya@laodﬂg(m%&ozmw@de 2H), 8.1
(d, TH, 7.85 (in 5 (t, 1H, 9 6. 85 1H) . EXAMPLE,
32 25 4- ppbéré&NMRNl(mebﬁser(ﬂﬂf?bh%i?ﬁﬁ?)%@mﬁ@uB ériy$ ) {md )eJH{?@r?)’{:hl ori de

SCLr AT G0 MRS (B g y K6 BB ERRRITe 4P RE 3! FHARY FE KSRy )i ndo e

(200 nyg, Q4@ D} MM I P3Ren avd P et PP B4 3wl ) according to Method -
1. Purifi ca4?(| orr:mgy fl ashpcg;llfognﬁ ogr)ap ylﬁsg(Si 02,)8%194013 30 to McOH CHO 3 10: 90:
0.4% aq NH3) afforded to 10 ng of a yellow oil. This was dissolved in
et hanol @?AW r%t er was added and allowed to stir for a few hours. The
solid wa (IJ‘ to yield 10 ng final product as a beige solid that was
further purified by preparative HPLC to give, after formation of the HCl
salt, the final product (38 ng, WO 02/32863 2 0 APR 2005 PCT/ SEQ1/ 02319 28
51 9410 as 4dd- M#thrh@n@wpﬁwzmaﬂLd:-(@ﬁrn%hyusnzwﬂfyn)ﬂi—iHétm@‘Oketh)%me' HNVR
(CD30D) 3)8 12 (d, 2H, J 83Hz) 7.84 (d, 2H, J 8.3 Hz), 7.76-7.68 (m
7.27 (in, IH),688 6.85 (in, 2H) 344330(m 8H, partly

hl dden) The EXAYRLTds 33is prepared from 4-bromo-1- (7-methyl -benzenesulfonyl)-1H-indole
4- (3- Met hyl pi pera2| ne)-(N-(4-trifluoraonet h@y‘I phenyl sul f on I)| ndol e
di hydr oc AR® e ‘Xléch@ﬁﬁplﬁ’fa’ﬂﬁlé acpdweddpipodihdo s -@r‘@%é} ) $fragmiite

4-(trifl i t

trifl uorg@re @IW@ %é%l%\?élé“’ljée%{)a r3a£3':5 l%)hJIOO'(Sﬁe?’ﬁgtl ﬁg(accor di ng
to Mt hoH) L 3FphEraY | [zﬁrjr MBF(EBQTB@IG(M&HFT REHGHEPS.()yo-obOH: CHA 3 10: 90:
0.4% aq NH3 as el uent gave 48 of final product as a beige solid. np 145C
(dec); "H NWVR (MeOHd3): 8 8. 10 (d, 2H), 7.85 (d, 2H), 7.75 (d, 1H), 7.65
(d 1H) EZ( P&E)M'H) 6.85 (m 2H), 3.50 (m 5H), 3.00 (t, IH, 2.85 (t,

. HPLC 94% M5 15 (posEl) m z=424 (MtH). Anal.
(C20H20F3N3028 2HCI) C, H N, S. N calcd. 8.47, found 9.32.

4-(3-Methyl-1-piperazinyl)-1-(2-methyibenzenesulfonyl)-1H-indole (Scheme 1)

20 The compound was prepared from 4-bromo-1-(2-methyl-benzenesulfonyl)-1H-indole
and 3-methylpiperazine according to Method 1 to give 110 mg (38 %) of a white solid:
'HNMR (CD;0D) & 7.92-6.82 (m, 9H), 3.64-3.39 (m, 5H), 3.12-3.03 (m, 1H), 2.92-
2.83 (m, 1H), 2.47 (s, 3H), 1.40 (d, J =7 Hz, 3H); MS (ESI) 370.0 (M + H)*; Purity
(HPLC) 94 %.

EXAMPLE 42

4-(cis-3,5-Dimethyl-1-piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole {Scheme
1)

30 The compound was prepared according from 4-bromo-1-(2-methyl-benzenesulfonyl)-
1H-indole and cis-3,5-dimethyl-1-piperazine according to Method 1 to give 10 mg (4
%) of a white solid: 'HNMR (CD30D) & 7.90-6.82 (m, 9H), 3.69-3.58 (m, 4H), 2.83-




EXAMPLE (Internediate) 34 20 4-Brono-1.-(benzenesul fonyl)-1i-indole (Schene
.2) 4-Brono-|-(benzenesul fonyl)-1Hindol e was prepared from 4-bronoi ndol e
and phenyl sul fonyl chloride according to Method 4 to af f or2d) 8PRLI5 (91 % of
a |light PpU@PpY&E36E0lid: 1HNVR (CDCI3) 8 7.94 (d, J = 8 Hz, PCHESEN/288-7. 84 (m
‘2H), 7.62 (d, "4 Hz, 1H), 7.57-7.51 (Gt |H), 7.46-737 (n1 3H), 7.19-7.13 (m
| H), 6.722(ddm,2Hs, 145 &, BH), 11H) (d, 25 Mz (ESt MSKERTD49% 42U -OH{MParity) ; Purity

(1-1PLCO) > gy % LE (I nternediate) 35
4- Br ono- | }(I L&ré -benzenesul fonyl)-1 Hindole (Schene 2) 30 The conpound
was prepared from4 br onoi ndol e (1.02g, 5.25 mmol) and o-

nmet hyl benzenesul fonyl chloride (a 9:1 m xture of ortho and para nethyl
.-isoners) EXAMPLE,436.78 nmol ) according to nethod 4. Purification by colum
" chromat ography (Si 2, CH3C 2:heptane) gave 1.6 g (87 % of the title
conpouhd whi ch contains ca 10 % of the 2 D APR 2005 WD 02/ 32863

PO SEOL 9883 pr8Ryl- PR iy h A00E AT Gk AR RiVRERUS AL | IR

(HPLC) >9Bhé ocEWUEV&&Gmﬁ:ared from 4-bromo-1-(2-methyl-benzenesulfonyl)-1H- mdole

4- (4- et hg/@o%bsgaﬁ)@y e r %%ﬁoﬁewlﬁ&%g T%glélvfeo%yl 2!_(5%_!%5 ngol ?ﬁtg Scheme 2)

The titl e

4- br ono- ' A Mk gﬁggﬁz%%zt@@y'% %ﬂ;ﬁ; jﬂ@'?'s@ é&osﬂigl 403 48, (%85Hgm2>' )Tﬁgd

4- et hyI - pi perazin ctording to Metho

produmt pRut$-BiGedniy2H)| 28 (s OHrinA4 (i, dral Hgy Giih M ESI2 398.0 (MHREDS: MeOH 9: 1:
0. 4% NH3) _and .can ert intoits HCO salt to afford 15 ng (10 %: ~HNWR

( CD30D) §“i“fng8L 1 9H), 3.72-3.07 (m 8H), 3.01 (s, 3H), 2.48 (s, 3H):
MS (ESI) 370.0 (M +H)+ Purity (HPLQ >95% EXAMPLE 37 15 4-(4-Ethyl-1-pip
erazinyl)-1-(2-nmethyl benzenesul fonyl)-1Hindole (Schene 1) The conpounds
was prepdi¥dMRIgi4- br ono- | - (2- net hyl - benzenesul fonyl ) -1Hindole and

4-et hyl - | - pi perazi ne according to Method 1. The product was isol ated by
colum chromat ography (Si 0?, CH2Ch: MeOH hept ane: 0. 4% NH3) and converted

to jist | 409
of o b ELSNB2OR B P T E R ot T
3. 20- 3. oﬂH-mdfﬂHiSchzmﬁ)(s 3H) 1.42 (t, J=7 Hz, 3H); M5 (ES1) 384.0 (M +

H+ Pur I'It}ye o%ﬁlﬁ))lbg)nd @%? ?epgz)éé I\fP%q 430101110 1-(2-methyl-benzenesulfonyl)-1 H-indole
and (18,48)-2-methyl-2,5-diazabicyclo[2.2.1 Jheptane according to Method 1 to give 25
mg (19 %) of a white solid: '"H NMR (CD;0D) & 7.91-6.44 (m, 9H), 4.67-4.63 (m, 1H),

20 4.35-4.33 (m, 1H), 4.09-4.07 (m, 1H), 3.99-3.95 (m, 1H), 3.72-3.70 (m, 1H), 3.21-3.17
(m, 1H), 2.95 (s, 3H), 2.33-2.31 (m, 2H); MS (ESI) 382.1 (M + H)"; Purity (HPLC)
>95%.

EXAMPLE 45

4-(4-Methyi-1-homopiperazinyl)-1-(benzenesulfonyl)-1 H-indole (Scheme 1)

The compound was prepared from 4-bromo-1-(benzenesulfonyl)-1H-indole and 4-
methyl-1-homopiperazine according to Method | to give 4 mg (2 %) of a white solid:
'H NMR for free base (CDCl3) 8 7.86-7.11 (m, 8H), 6.71 (d, /=4 Hz, 1H) 6.54 (d, J=
8 Hz, 1H), 3.60-3.57 {m, 2H), 3.52-3.48 (m, 2H), 2.81-2.78 (m, 2H), 2.68-2.64 (m, 2H
2.39 (s, 3H), 2.04-2.00 (m, 2H); MS (ESI) 370.1 (M + H)"; Purity (HPLC) >95%.

LS
>

EXAMPLE 46



25 4-(1-Piperazinyl)-J -(2-nethyl benzenesulfonyl)-1 Hindole (Scheme 1) The
title conpound was prepared from 4-brono-I-(2-nethyl - benzenesul fonyl )- I H

i ndol e and pi perazi ne according to Method | to give 25 ngz@ﬁ /605of a white
solid: ''HNMR (CD30D) S 7.91-6.79 (m 9H), 3.49-330 (m 8ByspdidB8idsS: 3H);

\YS; (ESI)’v ¥6'2¥56. 1 (M-- H)"; Purity,(HPLC) >95% EXAMPLE 39 V\002/32863 2 0
APR 2005 PCT/ SE01/ 02319 30

4- (5- Aza-indolizidinyl)-1-(2-methyl benzenesul fonyl)-1 Hindole (Schene 1)
The titl e4-CQUPSLDENNRSI-PPIPETaghhyl Jﬂpme‘in:@lﬁ@monﬂd) ARmwidGehdignzenesul fonyl )-

| 1-1- indole and 5-aza-indoli zi according to Method I to give 30

(13 9% of Tl btk eanpagivrivRs PrepagpiRirem 4*?@91%&&@“@@%11@)“}@ yHasdote gl @rm 9H)
3. 63- 3. 47, 1314652, 93 5 :
2.33-2. 19*%‘%‘%‘@1 f%azi“eiﬁc‘:{’rﬁ{‘“ﬂﬁ)sﬁ)eql"éé%f“’fﬁ(grﬂ% (354" 30%& (jf Eél) 396.0 (M

+ H) }is Puolily' {MIRRQC B3 & EXAMREADI G Q), 3.64-3.59 (m, 4 H), 2.77-2.68 (m, 2 H
4- (4- Vet byIl 1- honopi perazi nyl) - 1- % met fu benzenggul fgnyl )-1I—|-(|mndol)e (scherre

1) The conpo(hds hvdg, @rI-EpME‘eE;ES‘I)BﬂﬁO(MJrH) Purity (HPLC) >95%.

4- br ono- | - (2- net hyl - benzenesul fonyl )-1H i ndole and

4- et hyl -1 - honopi perazi ne according Method Ito give 20 ng (13% of a white
solid: 'HRXWRHGDSOD) 6 7.91-6.73 (m 9H), 3.74-3.45 (m 8H), 3.00 (s, 3H),
2.47 (s, 15 3H), 2.34-2.26 (m 2H); MS (ESI) 384.0 (M+H)'; Purity (HPLC)
>95% EXAWPLE 41

o e S D R S EERSRAML R el (Sohere 1

4- br omo- | THedii RioiouRe Rze Pesatddomeh 4-rbiond @ efzates | Zor Y8t T i RioReArZA-Ne
according to Method 1 to give 110 (38 %9 of a white 'solid: HNVR ( CD3QOD)

6 7.92-6. e&lwlmlmra@m)acccsdm-teM@hqdﬂ Gfordd 29 mB(483%) of 2 white satidoH 2. 83 (m |
(H’F,Lé) 47 15w &b By ity 48 @ 10" Be0% ks (N E5:3 44358 GatWitaddhy - PUTT Y
4- (cis-3 érmgeghmdm phperazi syt 7 273z et wib engenes ul voay)j: Pty ndol e
(Schene The conpound was prepared according from

4- br oifo- I(HPRCrePh%. - benzenesul fonyl ) - | H-indol e and
cis-3,5-dinethyl-I-piperazine according to Method Ito give 10 ng (4

EXAMPLE 48

4-Piperazinyl-1-(4-nitro-benzenesulfonyl)-1H-indole (Scheme 1)
20 The title compound was prepared according to Method 5 from 4-nitrobenzenesulfonyl
chloride and the sodium salt of 4-(4-i-butyloxycarbonyl)-piperazinyl-indole (stock
solution A) to give 60.3 mg (86 %) as HCI salt: 'HNMR (CD;0D)68.34(d,2H,J=
9.0Hz), 8.18(d, 2 H, J = 9.0 Hz), 7.76-7.69 (m, 2 H), 7.33-7.27 (m, 1H), 6.90- 6.85 (m,
2 H) 3.44-3.30 (m, 8 H, partly obscured); MS (ESI) 386.9 (M + H)+; Purity (HPLC)
95%.

ta
n

EXAMPLE 49

4-Piperazinyl-1-(4-bromo-benzenesulfonyl)-1H-indole (Scheme 1)

30  The title compound was prepared according to Method 5 from 4-bromobenzenesulfonyl
chloride and the sodium salt of 4-(4-i-butyloxycarbonyl)-piperazinylindole (stock
solution A) to give 40.3 mg (53 %) as HC] salt ; '"HNMR (CD;0D) 6 7.81-7.61 (m, 6



% of a white solid: 'HNVR (CD,OD) 8 7.90-6.82 (m 9H), 3.69-3.58 (m 4H)
2.83 WD 02/32863 2 0 APR 2005 PCT/ SE01/02319 31 2.74 (m 2—% @?2@%

1.41 (d, J= 7 Hz, 6H); MBS (ES!) 492.1 (M+ HPurity (HPLQ 2 I\/PLE 43
5 4-(4- Is\Y&Q@W?ﬁZ"I - pi per azi nyI) 1-(2- rret hyl benzenesu | f onIGL/SEN/PRAD]| e

(Schene 1) The corrpound was ared3¥rom
4- br ono- | - H2-hed- ﬁ)2I4 (mehXBnestd §- 629&1)7 HM3 idddio? (m,anld ). M5 £BBH dpYP; 42159 per azi ne

accordlng | t ng (56 %9 of a white solid: 'H NVR (CD30OD)
6 7.92-6. 8]@(?@ “‘tyéﬁ?gq%ée{s(m 5H), 3.48-3.40 (m 2H), 10 3.19-3.09 (m
2H), 2.47 (s, 3H) 1.44 (d, J= 7 Hz, 6H);: M5 (ESI) 398.1 (M + Hy+ Purity
(HPLC) >95% EXANPLE 44 15 4-((1S, 4S) - 2- Met hyl - 2, 5-di azabi cycl o[ 2. 2. 1

-Jhept yl ) - IEXAMBEEYPbenzenesul fonyl )- | Hindol e (Scheme 1) The conpound was

" prepar %d from 4-brono-1-(2-nmethyl -benzenesul fonyl)-1Hindole and
(1S,45)-2-nmet hyl - 2, 5-di azabi cyclo[2 2.1 ] heptane according to Met hod 1 to

“give 25 rgpigdadfnypi- @.cu\mmeﬁ@éneﬁlulfoﬂﬂnl-\l\ﬁhﬁm@Q@hhe&eﬁ)91 6.44 (m 9H),
4.67-4.63 (m )H), 20435433(m||—|) 4.09-4.07 (m 1H), 3.99-3.95 (m
1H), 3.72- wrt@thmmqqq)m w3s pleparet mecqrding|tpMetlpdoB frpr 4-glpro-berggnepulfanyi m  2H)

M5 (ESI) 3 Pur i t hyl I-ho
topt per n g1 gl Y o bt TR R o o lind was
prepared foamoh- Ao)rt@rgwelm(lhgro@lev@wlm@@m )'HWR'(CDQ@D@SW?ZH J=8.7

met hyl - 1 - honopi perazine according to Method 1to give 4 ny % of a white
sol i d:10 ' FIN 7f2t7r636ﬂ6é f@hgeiU((@D%iB)'%WHsﬁ 7801124 . BH), 6.86584((th, 2= 4 Hz,

2 815 78 Wit 457 gt aghy MaESE 3529 575 G 4 wﬁy@f@ﬁ?s 0 (m 2H): W
(ESI) 370.1 (MtH)+; Purity (HPLC)>95% EXAMPLE 46 2 0. APR 2005 V\D 02/ 32863
32 PCT/ SEQL/ 02319

15  4-Piperazinyl-1-(E 2-phenyl-ethensulfonyl)-1H-indole (Scheme 1)
The title compound was prepared according to Method 5 from |-(£ 2-phenyl-
ethensulfonyl chlonide and the sodium sali of 4-(4-t-butyloxycarbonyl)-piperazinyl-
indole (stock solution A) to give 8 mg (11 %) as HCI salt: '"HNMR (CDs0D) & 7.78 (d,
1 H,J=154Hz)7.68-7.25 (m, 9 H), 7.16 (d, | H, I = 15.4), 6.88- 6.84 (m, 2 H) 3.46-
20 3.34(m, 8 H); MS (ESI) 368.0 (M + H)"; Purity (HPLC) 97%.

EXAMPLE 52

4-Piperazinyl-1-(3-trifluoromethyl-benzenesulfonyl)-1H-indole (Scheme 1)

The title compound was prepared according to Method 5 from 3-tri fluoromethyi-

]
w

benzenesulfonyl chloride and the sodium salt of 4-{4-t-butyloxycarbonyl)-piperazinyl-
indole (stobk solution A)-to give 42 mg (61 %) ol a white solid: 'HNMR (CD50D) &
8§.21-8.16 (m, 2 H) 7.96-7.93 (m, 1 H), 7.34-7.27 (m, | H), 6.89- 6.85 (m, 2 H) 3.44-
3.32 (m, 8 H); MS (ESI) 410.0 (M + H)"; Purity (HPLC) 95%.

30
EXAMPLE 53

4-Piperazinyl-1-(4-cyanobenzenesulfonyl)-1H-indole (Scheme 1)



4-(cis 3,5-D nethyl-I-piperazinyl)-1-(benzenesul fonyl)-1 Hindole (Scherre 1)
The title conpound was prepared from 4-brono-I-(benzenesul fon%)l H-i ndol e
and cis 3,5-dinmethyl-I-piperazine according to Method It d @@8 ng (52
% of awdior/eses solid: 'HNVR (CD3CD) 6 7.93-6.82 (m 10 H?)CT/SI:OM23959 (m 4
H, 2.77-2.68'(m 2 H, 1.36 (d, J=346 Hz, 6 H; M5 (ESI) 370.0 (M + H);
Purity (HREG)le EG&%L:I@M‘E}J#& d€rording to Method 5 from 4-cyanobenzenesul fonyl

4- (4- Et hyl -1 - pi perazi nyl) (benzenesul fonyl ) - 1Hi ndol e (Schene 1) The title
conpoundchlggd %ﬁ@bﬁ}ee‘sadlﬂiﬁbwt@fﬁr(&rmbw erErr ke bipyayiny-ndoledsiore and 4-

et hyl pi p di 99 a white
sol i d: 15?‘{?}%@* %%)"Bglgu 484}%&@& Lé}fﬁ% %3'}5& %@4?‘3} PAR{—K 2.34-3. 26
(partly tﬂlﬁd@n)%%m 4 H, 3.14-3. 04 (m 2 , 1.40 (t J=7 Hz, 3 H; M5 -
(ESI) 370.1 (M+ H) ; Purity 15 (HPLO >95% EXAMPLE 48 '
4- Pi pet azi nyl -1 - (4-ni tro-benzenesul fonyl)-1Hindole (Scheme 1) -20 The title
corrpound 3&3\4% gpar ed according to Method 5 from 4-nitrobenzenesul fonyl
chl ori de an € sodium salt of 4-(4-1-butyl oxycarbonyl)- p| perazinyl -indol e
(stock solution A to gl ve 60 3 nng (86 % as HCI salt "HNVR (CD30D) 6
8.34 (d, 2 H J = & 76-7.69 (m 2 H),
7.33-7. 2+P(lmramﬁ'l~1649'@l0re—%slﬂ F9-2,158- P&ﬂ@*&ﬂlﬁgolséutfﬁpyl&lﬁ-lwet|y obscur ed) ;
VB (ESJ[Q gljlg q)(M+ H Purity (HPLC) 25 95% EXAMPLE 49
4- Pi per azi ny (4- brono- benzenesul fonyl )-114-indole (Schene 1) 30 The title
conpéau ndTMﬁBt[qDam‘ppmeﬂ vesqoehraigadeordiied foddethod 5domM 4lhdorollenzenesul f onyl
chloride and t d|u salt .of 4-(4-1-buty] oxycarbonyl) zi nyl i ndol e
(stock upigey! Eqwi\y b 5?7\%3%2%8 ﬁlﬂﬁoc’g@%ﬁda@nﬁ&w i Salm(‘? €D, , OD) 5
7 81 7. 8 3 7.30-7.24
%tgm%&rgo gz ﬁgxfl%%% M@o%@é@k @@P&M?@MQ%@%@ A,)lgbab 231 8 (M
+ H){ thltdz ;ol(dHHIﬂMESC%OEX&WLEdM%J&PI ple), 7.84-7.63 (m, 3H),727-

razinyl -| hi benzenesul| on H i ndol e title
Corpound! abLmpt e B8 GELBTa H ooVt bk B bt s (BSHARSsu f onyl
chl ofd de(l\@qq_lf-h}eu @I &, of 4-(4-t-butyl oxycar bonyl ) - pi perazi nyl -i ndol e
(stock solutlonlit?to ve 42 ng (61 %9 as HCl salt: HNI\/R(CD3CD) 6 7.88

(d, 2 H J 8.710Hz),772763(m 2 H, 7.50 (d, 2 H J = 8.7 Hz),

7'30_7'%}{%[[}3'5@’ 6.86-6.84 (m 2

4-Piperazinyl-1-(3-cyanobenzenesulfonyl)-1H-indole (Scheme 1)

20 The title compound was prepared according to Method 5 from 4-trifluoromethyl-
benzenesulfony! chlonde and sodium salt of 4-(4-t-butyloxycarbonyl)-piperazinyl-
indole (stock solution A) to give 68 mg (50 %) of a white solid: MS (ESI) 367.1 (M +
H)*; Purity (HPLC) 93%.

EXAMPLE 56

b
ih

4-Piperazinyl-1-(4-phenoxybenzenesulfonyl)-1H-indole (Scheme 1)

The title compound was prepared according to Method 5 from 4-

phenoxybenzenesulfonyl chloride and sodiun salt of d-(4--butyloxycarbonyl)- i
30  piperazinyl-indole (slock solution A) to give 68 mg (87 %) of a while solid: 'HMNMR

(CD,0D) 7.82-7.59 (m, 4 H), 7.76-7.34 (m, 4 H), 6.88- 6.78 (m, 6 H) 3.45-3.30 {m, 8

H); MS (ESI) 434.1 (M + H)"; Purity (HPLC) 95%.

EXAMPLE 57



H 3.44-3.31 (m 8 H); M5 (ESI) 375.9, 377.9 (M+ H); Purity (HPLC) 95%

EXAMPLE 51 15 4-Pi perazi nyl -1- ( E2- phenyl - et hensul fonyl ) - 1H: i l.e (Schene 1)

The title conpound was prepared according to Method 5 from QEL%E zEﬂf’phenyl -

et hensul y@ysls2ed3l ori de and the sodi um salt of PCT/SE01/02319

. 4-(4-t-butyl oxycarbonyl) - pi perazi nyl 33 i ndol e (stock solution A) to give 8 ny

(12 9% as HCl salt: 'HNVR (CD3CD) S? 78 (d, 1 H J =15.4 Hz) 7.68-7.25

(m 9 H, 7.16 (d, | H 1= 15.4), 88- 684& 2H)34620334(m8|—|)

M5 (ESI) %lerﬁww H%elllpmnlteyﬂmﬂh@)esgﬁwy tAvRidolE EScheme 1)

4- Pi per azi 1Hi ndol e (Schenme 1)

25 The ti tﬂ%‘ tltlle c(a%‘n@to([ixlﬁ x%ggxleg écorg"% %%%Shqdfé)ﬁyéd]od 5 from

S3-trifl UOr@:ﬂ’ﬂ?élméhythﬂiﬂl&ﬁ#@ﬁﬂanE/DdEIMbIzﬂéqitﬁrsbdﬁm@&ﬂi dthe (s odinymxgadrbordi)-

- 4-(4-t-butyl oxycarbonyl)-pi perazinyl - indole (Ostock sol uti on A to give 42
(61 5% miperazimiiinéols Giteak: solutigmMy te @3N 264 /S)Qfla‘@hli%SC(lwl} B N¥R7. 96- 7. 93

& (ESI ; 410.( éDG@PK 5@7“‘5 @th gy ¢ Hﬁf%"’ 45&?8 @’8] ‘E%AK%JE%GQ‘%‘ (L é% B (ﬁ@TH)

- (4-cyan 3 I [ | 20 APR
2005 PeTi gﬁoﬁgzgﬁ LD} ik KD gﬁ‘aﬁ“‘m%‘qﬁf?é%%)??ogﬁégf g?%g to Met hod
5 from 4- di')anbbéﬁﬂéhb@)ﬂ?f%nyl chl oride and the sodium salt

of 4- (4-t - butyl oxycarbonyl) - pi perazi nyl -indole (stock solution A) to give 28
ng (42 %9 of a white solid: M5 (ESI) 367.0 (M+ H+; Purity (HPLC) 95 % 5
EXAMPLE S54xdattirperszi nyl -1 -(4-chloro-7-chloro-2, 1, 3-benzoxadi azol e

sul fonyl)-1Hindole (Schene 1) 10 The title corrpound was prepared according

to Method 5 from 4- chI oro 7- chl orosul f onyl - 3- benzoxadi azol e

sul fonyl chl gri de. a of 4- '

but yI oxycglrg'gﬁwn ﬁ?he“ﬁ/ a(lgsgléfg&yg&lr{]”%q]e A G ve 12 my (16 %
of a whi t’]@ﬁe%ﬂbbﬁ‘mpoﬂﬁ%ﬁ Iir%@@)tco%rcﬁn ?ol(/l@thoa 5|‘fr01<;14: 7.1 Hz), 7.84- 7 63 (m
3 H, 7.27- 7.21 (m H), 6.85- 6.81 2 H 3.27 (m 8 H, partly

hi dden) ; NBWMG)WWE@?@GS@B)H@/MMWIGIG mﬂraosiym(l FPL@ 4%@@@@@%@@&

15  piperazinyl-indole (stock solution A) to give 9 mg (13 %) of a white solid: '"HNMR
(CD;0D) & 7.46 (d, 1 H,J=8.4 Hz) 7.24-7.18 (in, 1 H), 7.06 (d, I H, J = 4.0 Hz) 6.95-
6.85 (m, 3 H), 6.76-6.64 (m, 3 H) 4.65 (s, 2 H) 3.47-3.35 (m, 8 H) 2.24 (s, 3 H); MS
(ESI) 370.1 (M + H)"; Purity (HPLC) 95 %.

20 EXAMPLE 59

4-Piperazinyl-1-(1,1-diphenylethanesulfonyl)-1H-indole (Scheme 1)

The title compound was prepared according to Method 5 from 1,1-
diphenylethanesulfonyl chioride and the sodium salt of 4-(4-/-butyloxycarbonyl)-
piperazinyl-indole (stock solution A) to give 57 mg (71 %) of a white solid: "H NMR
(CD;0D) 8 7.59(d, | H,J=8.4Hz), 7.31-7.25 (m, 1 H), 7.12-7.05 (m, 10 H), 6.86-
6.83 (m, 1 H}6.50-6.48 (m, 1 H)6.42 (t, 1 H,I=06.6 Hz) 4.28 (d, 2 H, ] = 6.6 Hz) 3.47-
3.32 (m, 8 H); MS (ESI) 446.1 (M + H)"; Purity (HPLC) 92 %.

[
w

30 ENAMPLE 60

4-Piperazinyl-1-(4-trifluoromethoxybenzenesulfonyl)-1 H-indole (Scheme 1)



4- Pi perazi nyl -1-(3-cyanobenzenesul fonyl )-.1Hindol e (Schene 1) 20 The title
conpound was prepared according to Method 5 from4-trifl qu%nﬁjﬂhmh

benzeneswof chI ori de and sodium salt of PCT/SEQ1/02319
4- (4-1-buty oxycar bonyl ) - pi per azi nyl - |ndol e (stock solutio ES [{ gi ve 68

ng (50 % 6.7 Purlty ( HPLO) 930/ 25
EXAVPLE 5%*‘34“% %Pé‘?%%“ﬁy‘?’as]l"?%‘%‘1&%%83&9’5%%@8@86% tb%Héﬁj-l Hindol e (Scheme 1)
The titl erigQoRAWIEWASnRheRA[RY Si6QdLinadhs @odvam@m 054 L{Mm 4-
phenoxybenzenesul fonyl chloride and sodi um salt of / - but yl oxycar bonyl )

30 pi per dxityigkydaneinlyd)-gisemeainybuidate (Gecingoltboryihy éo @86#@ n(BE0%) offa a white

o A S e a0 i Sl B PP s (™

EXAMPLE 57y . .

4- Pi plgr agll nw) ?2"/;3@?& ?@pﬁgn;%{ﬁg%@s%m %&1 I-I-?Il:}%glc‘)ll‘ge3 ‘Sc‘nerre 1) The
title cornadtynhidwas) M%{fzﬁ:’i’l@d’?@.d:ctblrﬁi[-ﬁ)g PuetyVEd Plod) B3%r om 4-

chl or ophenyl net hanesul fonyl chl ori de and sodium salt of

4- (4-t-butyl oxycarbonyl) pi per azi nyl -indol e (stock solution A) to give 3
g (4 % P@Eggsolud "HNVR (CD30D) S 7.44 (d, | H J = 8.2 Hz)
7.24-7.18 m 4 , 6.87-6.84 (m 3 H, 6.69-6.67 (in, | H 4.72 (s, 2 H
3.43-3.31 (m 8 H partly hidden); M5 (ESI) 390.0, 392.1 (M+ H)+;, Purity
(HPLC) 91%

4- Pi peraz.ﬁ%gvﬁrfrz'?x@%@ew@dwm)wgﬂyéﬁhwghﬁvﬁ-zfmfpnwﬂ@ ¥oere 1) The
title conpetsne was prepared according to Method 5 from 4-

met hyl phenyl met hanesul fonyl chl ori de and sodium salt of

4- ( 4-t - blithg ltidleyoatmiound Was pEepaiadercearidmglto IMetbdd 5 otk sol ution A) to give 9
mg (13 9 ofa\/\/nitsl':.'HN 0D) . —84Hz
7.24.7. ﬁ(bﬁﬁ%oyimilb“"?"‘?e@%l]ﬁ’d""hf“?q "Sj”g'[‘)j @%H% gﬁ(”%mglssa{trﬂ%“ 6. 76 6. 64
m 3 s -128o1 370.1 (M
S_ e H)Plijft’ls)?c?()(:ng)og ‘j'l)éjl]g%l/oéﬁg)’g IE%A &/géto& éﬂ)ut?orZA) (osgrvé?'S g (6M8) oi(f—bshbte (

4- Pi pér azoli i HINVR (CRi @ReAYI 8t hadh 6sub H),nXAB(? 724 (ndotle7.0S6H8te, 1)H) The title

chl or i de Saiies PhERE A Lare BF S0 Rty By PokmLayr ) BI5 M huaesy fon!

pi perazi gyprcpdodie (stock solution A) to give 57 ng (71 % of a white solid:
"H NWMR
EXAMPLE 62

1-[(N-methyl-1H-imidazol-4-yl)sulfonyl}-4-(1-piperazinyl)-1H-indole

hydrochloride

The compound was prepared from 4-(4-boc-piperazinyl)-indole 1-methyl-1H-imidazol-

4-ylsulfonyl chloride according to Method 3:Yield: 74 %.'H NMR (270 MHz, DMSO-
25 dg)89.23(br, 1 H),825(s, 1 H),7.75(s, L H), 7.61 (d, /=3 Hz, 1 H),7.53(d, /=8

Hz, 1 H), 7.22 (t, J=8 Hz, 1 H), 6.86 (d, /=3 Hz, 1 H), 6.79(d, /=8 Hz, 1 H), 3.65 (s,

3H), 3.27 (m, 8 H); MS (ESI+) for m/= 346 (M+H)". |

Scheme 3 (i) (iPr);Si, NaH, dimethylformamide/dichlorometane; R® (when it is ~.
30  different than H) (tBu)sP, Pd(OAc), NaOtBu; (iii) Bu:NF in THF, acetonitrile; (iv) R’
(ArSOs- as indicated in Table [I). NaOH, dichlorometane.




(CD30D)S7.59(d,IH,J=. Hz) , 731725(m|H),712705(m 10
. H), 6.8- 6.83 (m | H 6.50-6.48 (m 1 H 6.42 (t, | H, :66Hz)428
(d, 2 H J =6.6 Hz) 3.47- 3.32 (m 8 H; M (ESI) 4461(1\/DAPR|)8Q5 Purity
(HPLC) 9WOh2/R$6EXAVPLE 60 PCT/SE01/02319

4- Pi perazinyl <1 -(4-trifluoromethoxybehzenesul fonyl)-1 Hindole (Schene 1) 2
0 APR 2005 WO 02/ 32863 PCT/ Sk 19 title conpound was prepared
according to Method 5 from 4- Ufl nesulfonyl chl ori de and

the sodiumsalt of 4-(4-/- buty ochar’bonyl}gwperam nyl -indol e (stock
solution A) to give 46 ng (60 %9 of a whit | HNMR (CD30D) 6
8.07-8.04 (m 2 H, 7.75-7.72 (m | H 7.67- 763)68(m 51H 7.43-7.40 (m 2

‘Hy, 7.32-7.20 (m | H) 6.87- 6.83 ()m 2 H 344-3.31 (m 8 H, partly
" hidden); M5 (ESI) 426.1 (M + _I—_I)%y__(_HEL 6 EXAMPLE 61

4- Pi per azi nyl - 1- (5- [ (benzoyl anjgn o)*q€t hyl },, t hiséphene- 2-sul fonyl ) -] H-indol e
<’(Scheme 1) The title conpound was prE— d accordi ﬁg to Method 5 from 5-
- [ (benzoyl am no) net hyl ] t hi ophene- 2- Slé| g? nyl chl or i, % and the sodium salt of
4-(4-t- butyl oxycarbonyl) - pi perazi nﬁ/ i ndol e (éto k solution A) to give 5 ngy
(6 % of a white 15 solid: "H NWMR (CD30D) 8 7.79-7.42 (tn, 8 H), 7.30-7.24
(m 1 H 7.00-6.98 (m 1 H 6.85-6.81 (m 2 H 3.39-3.28 (m 8 H, partly
hi dden): NBABEBI 481.1 (|v| + H4; Purity (HPLC) 91 % EXAMPLE 62 20
1-[ (N-net |- I pi perazinyl)-1 Hindole
hydr ochl o??%ﬂ dgg}‘%%é% r}‘llr)gstH %&H%&Sfcﬁ%rgh& (4 boc- pi perazinyl)-indole
1-nmet hyl -| H i m dazol - 4- yI)squ 3 chI orlde according to Method 3:Yield: 74
%"'H NWVR (270 MHz, DVMBO 25 d6) H, 825 (s, I H, 7.75 (s, 1

H, 7.61 (d, J= 3 Hz, | H), 7.53 (d, | H, 7.22 (t, J=8 Hz, | H),
6.86 (d, J= 3 Hz, | H, 6.79 (d, J= , 3.65 (s, 3H), 3.27(m S
H; M5 (ESI+) for nmla 346 (M+H) +. M) (iPr)3Si, NaH,
di met hyl f om am de/ di chl oronet ane; RS (when ig§(s 30 different than H)
(tBu)3P, Pd(QAc) , NaOxBu; (iii) Bu4NF inaFHE, 4cetonitrile; (iv) R
(ArS02s as indicated in Table 11), NaOH, chi oromet ane. WO 02132863 Br
EXAMPLE ) ~80,-Ar
{68) P N
3-(4-methyl-1-piperazinyl}-1-(phenylsulfonyl)- [ H~indole 0= [Nj
|
(69} ‘P N
I-[{4-methylphenyl)sulfonyl}-5-(4-methyl- 1-piperazinyl)- 1 H-indole | ©= [Nj
|
(70 P N
5-(4-isopropyl-1-piperazinyl}-1-{phenylsulfony!)-1H-indole 0=3 [ )

{(71)
5-(4-isopropyl-1-piperazinyl}-1-[{(4-methylphenylsulfonyll- 1 H- 0=5" [
indoie ©

t72) Q. - p.Pr

1-{{3. 4-dimethoxyphenylysulfonyl)-3-{4-propyl-1-piperazinyl)- 1 H- [ J

indole @ y
O/

{73) Q ?-Pr
1-{{3-fluorophenyl)sul fanyl]-5-(d-propyl- | -piperazinyl)- 1H-indole o‘sf ”




A (65-67) TABLE It Conpounds prepared according to synt hetic schenme 3. 5
(68-96) 2 0 APR 2005 PCTI SEOLI 02319 EXAMPLE- S02-ArR 5-(4 CN)

(4- et hyl -1 - pi perazi nyl)-1-(phenyl sul fonyl)-1 Hindole i a C M~D
|-[(4- mL8%hR FQ%QW)SUHOHW] 5- (4-met hyl -1 - pi pera2|nyl)-|

5- (4-isopropy | - pi perazinyl)- | -(p enyl sul fonyl)- I 31(”N (71) O
N SiC5 //]’ LSOBr nn\ll — pl per Q?ZJ'_F'I-\’I! ) j7_i//‘| wnih\lip_l e ’ '\ul ann /1 ] | H =NJ .
i ndol e (ﬂf“ LE (7. - - X
1-[ (3, 4 di%hi et hoxyphenyl)sulfonyl]-S (4-propyl - -OQJ»pera;iC"IXI)-I HOs
i ndol eN) 5--gethydd p(pmg%my[) [-[{4-propylphenyl)sulfony!]-1H-indole c;”©
n-Pr
(75) Q- N
5-(4-methyl-1-piperazinyl}- 1 { |-naphthylsulfonyl)- 1 H-indole e [ N]
“ !
(76) . N
1-{[1,1'-biphenyl]-4-yisnlfonyl)-5-(4-methyl- | -piperazinyl)- 1 H- o3 E Nj
indole | = |
=
Ph
77 % y
I-{{4-methoxyphenyl)sulfonyl]-5-(4-methyl-1-piperazinyl)- 1 H- o] ( N]
indole © 1
0
(78) Q. N
1-[(3 4-dimethoxyphenyl)sulfonyl]-5-(4-methyl-1-piperazinyl)}-1H- | 0°] [Nj
indole [
o)
{79) Q- N
1-[(2.4-difluorophenyl)sulfonyl]-5-(4-methyl- l-piperazinyl}-1H- o} . [Nj
indole @ ]
F'
(80) Q- N
N-{4-Methoxybenzenesulfonyl}-5-(d4-benzylpiperazin-1-yl}-indole, o} [Nj
hydrochloride © i
Ph
0
(81) Q. N
N-(2.4-Diftuorobenzenesulfonyl)-5-(4-benzylpiperazin-1-yl)-indole, | o*% E [Nj
hydrochloride BVT.1311 (j -
P
F
(82) Q- N
N-{#-Butoxybenzenesu!fonyl)-5-(4-benzylpiperazin- [-yl)-indole, o} E Nj
hydrochloride P
Ph
SR
{83) Q. N
N-{3.4-Diunethoxybenzenesulfonyl)-5-{4-benzyipiperazin-1-yl}- o5 [ ]
indole, hydrochloride 0 v
o Ph .
L0
{54) Q N
N-(Biphenyl-d-sulfonyl)-5-(4-benzylpiperazin- [-yl)-indole, o* ENJ
hydrochloride P
) Ph
Ph a




r-Pr

-[(3-fluorophenyl)sul fonyl]-

5-(4-propyl -1-piperazinyl)-IHindol ei CNJ |
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ﬂll}{’(ﬁoﬂ[}&oN h.Pr N

5-(4-neth I-I-p| erazinyl)-1-[(4- propyl phenyl )sul fonyl ]-11-1
(75) C D 5WO423e8%y| - | - pi perazinyl )-1- §I - napht hyl sul f onyl ) -RGVSE40PES N |
(76) "N 14[1| o\ N _
ibi?Zeny1{$¥§M@Bmlfonyl) 5- (4Jnethyl-[-p|pgfgglfn+30ﬂ¢$ i Rtol e gh (77)doi fN
met phenyl)sul fony - e eraaln‘T) TR OSCNJ i ndol e
iH N} 78) o I\SMabrhz[iﬁnB 2uietinyTR-ucbe iR Ipgaitkiy- wmlﬂayl ] 5+ (¢4- met hyl EIJ pkperazinyl)-1
hydrochloride
ydrochlor OO o
(86) W N
N-{4-Propylbenzenesulfonyl)-5-(4-benzylpiperazin-1-yl}-indole, o* Emj
hydrochloride g
Ph
(87 Q. N
N-(3-Fluorobenzenesullonyl}-5-(4-benzylpiperazin-1-yl)-indole, o} . ENJ
hydrochloride @’ j
Ph
(88) ] N
N-{4-Methoxybenzenesui fonyl)-5-(piperazin-[-yl}-indole, o} [Nj
hydrochloride ©
e
(89) Q_ N
N-(2,4-Difluorobenzenesulfonyl)-5-{piperazin-1-yl)-indole, o°] F (Nj
hydrochloride @’
F
(90) Q - N
N-(4-Butoxybenzenesulfonyl}-5-(piperazin-1-yl)-indole, o*F Emj
hydrochloride
S
o0 Q- N
N-{3,4-Dimethoxybenzenesulfonyl)-5-{piperazin-1-yl}-indole, o* [Nj
dihydrochloride
O
{92) Q N
N-{Biphenyl-4-sulfony})-3-{piperazin-1-vl}-indole, dihydrochloride &5 [Nj
Ph
{93) Q.. N
N-(Napthalene-2-sulfonyl)-5-(piperazin-1-yl)-indole, o] Emj
dihydrochloride
(54} = N
MN-(4- P:opylbenzenesulfonyi) 5-{piperazin-[-yl)-indole, o] ,: j
dihiydrochloride N
{95) e M
N-{3-Fluorobenzenesuilonyl)-5-(piperazin-1-yl)-indole, i [Nj

dihydrochloride

Qs
T




indole 0 0 (79) 4-difluoro I]-5-(4-meth 1-1- 1 o, Nerazin o sC1l-[(2
hen I)sulf 1)-IH p v p pFNyYy , vy

20 APR 2005
WO 02/32863 : PCT/SE01/02319
: 40
EXAMPLE ~80y-Ar  |[R°
(96) W N
N-Benzenesulfonyl-5-(piperazin-1-y[)-indole, dihvdrochioride ot ’: j
I-{phenylsulfonyl)-3-( | -piperazinyl)-1 H-indole © N

EXAMPLE 63 (Intermediate)

5  5-Bromo-1-triisopropylsilyl-indole
5-Bromoindole (3.92 g; 20 mmol) was dissolved in DCM (100 mL) and DMF (1 mL).
NaH (0.88 g, 22 mmol; 60% in oil) was added to the cooled solution. After stirring for
15 minutes, triisopropylsilyl chloride (3.86 g, 20 mmol) was added dropwise to the
reaction mixture. After 3 h, water (I mL) was added, followed by MgSQO,. The mixture

10 was filtered and concentrated and the residue put through a silica column with hexane as
eluent. The product was obtained as a pale vellow oil (5.96 g, 17 mmol; yield 85 %). 'H
NMR (CDCl3) 8 1.13 (18 H, d, J=8), 1.67 (3 H, m), 6.55 (1 H, d, J=3), 7.21 (1 H, dd,

=0,2),7.24 (1 H,d, J=3), 7.36 (1 H, d, J=9) and 7.74 (1 H, d, J=2).

15 EXAMPLE 64 (Intermediate)

5-{(4-Methylpiperazin-1-yl)-indole
5-Bromo-1-triisopropylsilyl-indole (5.8 g, 16.4 mmol), N-methylpiperazine (1.8 g, 18
mmol), NaOt-Bu (2.2 g, 23 mmol), Pd(OAc). (37 mg, 0.16 mmol), Pt-Bu; (66 mg, 0.33
20  mmol) and xylene (30 mL) were mixed and heated to 130 °C under stirring for 5 h. The
crude material was chromatographed on a silica column using DCM/MeOH 95/5 as
eluent. Concentration of the main fractions left 5.6 g of an oil which was dissolved in
MeCN (10 mL), 20 mL of a 1 M solution of tetrabutylammonium fluoride in THF was
added and the mixture left over-nighi. The reaction mixture was put on a silica column
25 and cluted with DCM/MeOH 95/5 to give the product as an o1l (2 g, 9.3 mmol; yield 57
%) 'HL NMR (CDCl3) § 2.37 (3 H, s), 2.64 {4 H, t, J=5), 3.19 (4 H, t, J=5), 6.44-6.48 (1
H,m), 6.95-7.00 (1 H,m), 7.16 (1 H, d, J=3), 7.18 (1 H, d, J=2), 7.29 (1 H, d, J=9) and
S.12 (I H, bs).

30 Intermediates G5-67 were prepared using the same method as for intermediate 64.



ony indole F (80).

N- (4- Met hoxybenzenesul fonyl)-5-(4-benzyl pi perazin-1-yl)-i ndoI f?ﬂ ?

hydrochl oridel 1, Ph 10 (81) 91, 0 APR 7005

4-Di f | uoPYBBHIBSABSUI fonyl)-5-(4- benzyl pi perazin-1-y1)-i ndé’F@/S@“g‘{?ﬁ@ N(2, F

, hydrochl oride BVT. 1311l Ph F (82) 0,4
N- (4- But oxybenzenesul fonyl ) - 5- (4- benzyl pi perazin-1-yl)-indole,o

hydr ochl or | J 83)4a. -N
N- (3, 4- Di %M‘?@éﬁg@ﬁ%@{?ﬁwﬁ%w ) - 5- (4- benzyl pi per azi n-1-yl)-oCND i ndol e,
hydrochl ori dePh o (84)Q N
N- ( Bi phenyl - 4- sul f onyt) - 5- (4- benzyl pi perazin-1-yl)-indole, o' S
« ‘hydr ochl of-(é&dpripyipif@r A8R- 120040 dole
5 (0.46 g, 1.9 mmol; yield 63 %), '"H NMR (CDCl3) § 1.12 (6 H, d, I=7), 2.70-2.78 (5 H,
m), 3.15-3.22 (4 H, m), 6.45-6.49 (L H, m), 6.97-7.01 (1 H, dm), 7.14-7.19 (2 H, m),

7.30 (1 H, d, J=9) and 8.05 (1 H, bs).

EXAMPLE 66 (Intermediate)

10
5-(4-Benzylpiperazin-1-yl)-indole
(3.6 g, 12.4 mmol; yield 55 %), 'H NMR (CDCl3) § 2.67 (4 H, t, ]=5), 3.18 (4 H, t,
| J=5), 3.60 (2 H, 5), 6.44-6.47 (1 H, m1), 6.97 (2 H dd, J=9, 3), 7.13-7.17 (2 H, m), 7.25-
7.39 (5 H, m) and 8.01 (1 H, bs).
i5

EXAMPLE 67 (Intermediate) |

5-(4-Propylpiperazin-1-yl)-indole

(0.54 g, 2.2 mmol; yield 24 %), 'H NMR (CDCl3) § 0.94 (3 H, t, J=7), 1.53-1.62 (2 H,
200 m), 2.37-243 (2H, m), 2.65-2.73 (4 H, m), 3.17-3.22 (4 H, m), 6.45-6.48 (1 H, m),

6.96-7.00 (1 H, dm), 7.14-7.19 (2 H, m), 7.30 (1 H, d, J=9) and 8.13 (1 H, bs).

EXAMPLE 68

25  N-Benzenesulfonyl-5-(4-methylpiperazin-1-yl)-indole
5-(4-Methylpiperazin-1-yl)-indole (215 mg, 1mmol), benzenesulfonvlchloride (265 mg,
1.5 mmol) and Aliquat 336 (10 mg) were dissolved in DCM (10 mL). Aqueous NaOH
(20 %, 2 mL) was added and the mixture was stirred vigorously for 6 h. The organic
layer was separated, dried and concentrated to give the crude as an oil that was purified

30 ona silica column using DCM and MeOH as eluent. The pure fractions were
concentraled to give an oil (260 mg, 0.66 mmol) 'H NMR (CDCl3) § 2.35 (3 H, s), 2.59
(4 H.t,J=5),3.18 (4 H, t,J=5), 6.57 (1 H,d, J=4), 6.98-7.03 (2 H, m), 7.38-7.54 (4 H,



WD 02/ 32863 PCT/ SE01/02319 39 EXAMPLE-SO2-ArR (85) o

N- (Napt hal ene- 2-sul fonyl ) - 5- (4-benzyl pi perazin-1-yl)-indol e, 0 _hydrochl oridel
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Phi (86) 5~ N
%/I pi perazi n-1-yl)-i neFEEGRERG

N- (4- Pr o B&8%Enesul f onyl ) - 5- (4- benz
hydrochl ori dePhd (87) o, rN 4
N- ( 3- Fl uomabesze9eqalH, ony MS HosBSFeAr §5 Dl BerdZi ity (HPECrialnesiDC 1 HON~
hydr ochl orj dePh (88) 4, N
N- (4- Met hd enzenesul fonyl ) -5-(pi perazin-1-yl)-indole,-N hydrochloride 1o
(89) asp NN(2 0) 4-Di fluorobenzenesul fonyl)-5-(piperazin-Il-yl)-indoleC,
FN , hydrochloride (90) o,

Examples 69-87 were prepared using the same method as for Example 1. Examples 72-

5 87 are reported as hydrochloride salts.

EXAMPLE 69

N-(4-Methylbenzenesulfonyl)-5-(4-methylpiperazin-1-yl)-indole

10 (0.24 g, yield 59 %) 'H NMR (CDCls) § 2.33 (3 H, ), 2.37 (3 H, 5), 2.61 (4 1, t, J=5),
318 (4 H, t,J=5),06.55(1 H,d, J=3),6.98-7.30 2 H, m), 7.19 (2 H, d, 7.47 (1H, d, ]=4),
7.72 (2H,d, J=%) and 7.86 (1 H, d, J=9); MS (posES-FIA) 369.1502 M{; Purity (HPLC
chromsii C18) >98%,.

15 EXAMPLE 70

N-Benzenesulfonyl-5-(4-isopropylpiperazin-1-yl)-indole

(0.24 g, yield 57 %), "H NMR (CDCl3) 8 1.12 (6 H, d, J=7), 2.68-2.77 (5 H, m), 3.15-

3.25{4 H, m), 6.57 (1 H, d,J=5), 6.98-7.04 (2 H, m), 7.39-7.44 (2 H, m), 7.46-7.54 (1
20 H, m)and 7.81-7.89 (3 H, m); MS (posES-FIA) 383.1655 M"; Purity (HPLC chromsil

C18) >98%.
EXAMPLE 71

25 N-(4-Methylbenzenesulfonyl)-5-(4-isopropylpiperazin-1-yl)-indole
(0.29 g, yield 67 %), "H NMR (CDCl) § 1.11 (6 H, d, J=6), 2.33 (3 H, s), 2.67-2.78 (5
H, m), 3.15-3.25 (4 H, m), 6.54 {1 H, d, I=4), 6.97-7.03 (2 H, m), 7.19 (2 H, d, }=8),
7.46 (1 H, d, J=4), 7.67-7.81 (3 H, m) and 7.86 (1 H, d, J=9); MS (posES-FIA)
397.1823 M™; Purity (HPLC chromsil C18) >90%.

30

EXAMPLE 72




N N- (4- But oxybenzenesul fonyl)-5-(pi perazin-1-yl)-indole,a j1l. N

hydrochl oridei (91)g_N

N- (3, 4- Di met hoxybenzenesul fonyl ) - 5- ( pi perazi n-1-yl ) -i ndol e2GAPR 7005

di hydr ocRY@p2/8#8K8 0 O N- ( Bi phenyl - 4- sul f onyl ) - 5- (pi per azi nP4¢THE§L/023H0| e,

di hydrochloride o (92)0S/ CN~ |V Ph4#93) 9,

N- ( Napt hal pe8,42pistidth ey ehzémeb PIFRBIRZAH-ptopi i pipe Ao -2 aNididiy dr ochl ori de (94)
0 CN N-(4-Propyl benzenesul fonyl)-5-(pi perazin-1-yl)-indol e, oN

di hydr ochlipidrgehipogy o' s |

J
2 0 APR 2002 Mo B3 S46s PATREEPPB 816y Gt e S Hioky g ' O
) 3.20 (2 H, m), 3.63-3.70 (4 H, m), 3.88 (3 H, 5), 3.90 (3 H, 5), 4.30-4.42 (2 H, m), 4.82-
5 494(2H,m),6.76 (1 H,d,J=4),6.87-6.94 (2 H, m), 7.53-7.60 (2 H, m), 7.72-7.76 (1
H, m), 7.83-7.88 (1 H, m), 8.08-8.12 (I H, m), 8.16-8.20 (1 H, m) and 13.45 (1 H, bs);
MS (posES-FIA) 443.1871 M*; Purity {(HPLC chromsil C18) >75%.

EXAMPLE 73
10
N-(3-Fluorobenzenesuifonyl)-5-(4-propylpiperazin-1-yl}-indole, hydrochloride
(0.16 g, yield 67 %), "H NMR (MeOH d6) 6 1.02 (3 H, t, J=7), 1.72-1.84 (2 H, m),
3.02-3.18 (4 H, m), 3.19-3.26 (2 H, m), 3.60-3.68 (2 H, m), 3.71-3.80 (2 H, m), 6.67 (1
H, d, J=4), 7.08-7.13 (1 H, m), 7.15-7.18 (1 H, m), 7.30-7.37 (1 H, m), 7.46-7.54 (1 H,
15 m), 7.58-7.64 (2 H, m), 7.66-7.72 (1 H, m) and 7.86-7.91 (1 H, m); MS (posES-FIA)
401.1585 M"; Purity (HPLC chromsil C18) >90%.

EXAMPLE 74

20 N-(4-Propylbenzenesulfonyl)-5-(4-methylpiperazin-1-yl}-indole, hydrochloride
(0.15 g, yield 38 %) '"H NMR (CDCh) 8 0.90 (3 H, t, J=7), 1.56-1.66 (2 H, m), 2.60 (2
H, t, J=8), 2.98 (3 H, s5), 3.56-3.68 (4 H, m), 4.27-4.40 (2 H, m), 4.64-4.74 (2 H, m),
6.74 (1 H, d,1=3), 7.25-7.29 (2 H, m), 7.71-7.81 (4 H, m), 8.06-8.13 (2 H, m) and 13.89
(1 H, bs); MS {posES-FIA) 397.1813 M Purity (HPLC chromsil C18) >93%.

EXAMPLE 75

N-(1-Naphtalenesulfony!)-5-(4-methylpiperazin-1-yl)-indole, hydrochloride

(0.18 g, yield 45 %) '"H NMR. (CDCl) 8 2.97 (3 H, s), 3.59 (4 H, t, J=135), 4.35-4.46 (2
30 H,m), 4.68-4.78 (2 H, m), 6.75 (1 H, d, I=3), 7.50-7.76 (4 H, m), 7.88-7.98 (3 H, m),

8.11-8.15 (2 H, m), 8.34-8.38 (1 H, m), 8.62 (1 H. d, J=9) and 13.94 (1 H, bs); MS

(posES-FIA) 405.1503 M™; Purity (HPLC chromsil C18) >90%.



N SC ) N Benzenesul fonyl -5-(pi perazin-1-yl)-indole, dihydrochlorideC N

1- (phenyl sul fony[)-5- (I - pi perazi nyl ) 1H i ndol el EXAMPLE 63 (Internediate) 5
5-Brono-|-triisopropylsilyl-indole 5-Bronoindole (3.92 g; 20APRhii5) was

di ssol ved, (100 ni) andDI\/F(I m). NaH (0.88 g, 2 oin 0|I)
was addegwlt’& e cooled solution. Aftgr stirring f@f g % 91/02@,99/
triisopro |SI lleé &hl oride (3.86 g, 20 nmol) was addéé fdpvm e"’to t fle
reaction fter 3 h, water (1 nL) was added, followed by MySO4. The
m xture 10 was filtered and concentrated and the residue put through a
silica colum with hexane as eluent. The product was obtained as a pale

yel | ow oilN- (Bmh@ﬁym sﬁlIomthﬁ (4ymeﬂh(yl;ﬂﬁe:%zm 1-I311) iNBle( ﬁ:jaﬁm)\l@d]e 13 (18 H, d,
J=8), 1.67 24 (1 H,
0. ). Boge pieiddo g H—@M%GMB@Hﬂ)M%G&I f Sov9b-208 @xm 225 30 :

(5| gf’ g:mnelctb% rﬁ| Sngép&(F@?iy'ﬁl) pﬁg(g ((45 HS%J) Gfgqglkﬁd 5) o bk ﬁy? pi pe‘r azi ne

(1.8 g, Im,dma@g -BRe- Q'aszsgi na;%mrm?lf)a(ved,(:ﬁ)j\cf)@ (134, ©3g4), 0.666 Mol ),
Pt - Bu3 66 rr(g 0 33 and. xy Ieneﬁé were m xed and heated to
130 C unéFe?O tH.rmi ?i%j?E? 7§ 3 Hie), A8 fros t&lﬁ)é‘ﬁlv{é@ M Buabyd§Pashed on a

silica c g>9|§g;w MeOH 95/5 as eluent. Concentration of the nmin
fractlong i’bﬁgtﬂltggé 6t an oil which was dissolved in MOCN (10 nL), 20 nL

of al Msolution of tetrabutyl amonium fluoride in THE was added and the
m xture |l eft over-night. The reaction m xture was put on a silica colum 25
and éPut EXWEREDAM McOH 95/5 to give the product as an oil (2 g, 9.3 mol;
yield 57 % '"H NWR (CDCI3) 6 2.37 (3 H s), 2.64 (4 H t, J=5), 3.19 (4 H
t, J=5), 6.44-6.48 (1 I-1, m, 6.95-7.00 (1 H m, 7.16 (1 H d, .1=3),
7.18 (1 B-(dMedb@)ybed2esrilfehylps- (dqﬁéthylmh)erazmﬂ-@m-lhldolaﬁbydlﬁﬁhlionider medi at es
thod as for internedi at 2 0 APR

2005 W0 651 5300G R B VATEI I ERAPEE 68 20 hoS hBam 652 6101 sop

() PR G i 6878 QA0 8 901 1R FANPROs B B, B3y 071 0 T
6. 45-16. 481, (d1J=4), TY4-76/991-17,. 0} 7(3B (B, 6739), 3.1042 T, HOJ£D anid 1697 (1 B30 (1 H, d,

J=9) and & ORs Lbsth-FIR) 3s EXIIEF, B\ BbRLRN ALifb1s) »0594,
EXAMPLE 78

20 N-(3,4-Dimethoxybenzenesulfonyl)-5-(4-methylpiperazin-1-yl}-indole,
hydrochloride
(0.13 g, yield 28 %) 'H NMR (CDCl3) § 2.98 (3 H, 5), 3.55-3.70 (4 H, m), 3.88 3 H, s),
3.89(3H,s),432-4.45 (2 H, m), 4.66-4.78 (2 H, m), 6.75 (1 H, d, J=4), 6.85-6.93 (2
H, m), 7.53-7.58 (1 H,m), 7.73 (1 H, d, J=4), 7.77-7.82 (1 H, m), 8.08-8.14 (2 H, m})

25 and 13.97 (1H, bs); MS (posES-FIA) 415.1561 M Purity (HPLC chromsil C18) >80%.

EXAMPLE 79

N-(2,4-Difluorobenzenesulfonyl)-5-(4-methylpiperazin-1-yl)-indole, hydrochloride

30 (0.23 g, vield 53 %) '"H NMR (CDCls) §2.2.99 (3 H, 5), 3.55-3.68 (4 H, m), 4.35-4.45
(2 H,m), 4.71-4.82 (2 H. m), 6.77 (1 H, 4, J=4), 6.34-6.93 (2 H, m}), 7.04-7.12 {1 H, m),
7.75-7.82 (2 H,m), 7.98 (1 H, d, }=9), 8.10-8.20 (2 H, m) and 13.38 (1 H, bs); MS
{posES-FIA) 391.1155 M™; Purity {HPLC chromsi] C1) >88%.



10 5-(4-B enzyl pi perazi n-I-yI)-indoIe (3.6 g, 12.4 mol; yield 55 %, 'H

NVMR (CDC13) S 2.67 (4 H t, J=5), 3.18 (4 H t, J=H), 36[]( F&[}S)

6.44-6.47 (1 H ni), 6.97 (2 H dd, J=9, 3), 7.13-7.17 (2

(5 H m YA8282863 (1 H bs). 15 EXAWPLE 67 (Internediate) PCT/SE 1/02319

5- (4- Propyl pi perazin-1-yl)-indole (0‘*54 g, 22 mmol; yield 24 %,'H NWR

(CbCl,) S0.94 (3 H t, J=7), 1.53-1.62 (2 H 20 rr), 2.37-2.43 (2 H, :

2 65 2 73E£2€. E‘,P@ 3.17-322 (4 H m, 6.45-6.48 (1 H m, 6.96-7.00 (1 H,
7. 1454 ¥ M, 730 (1 H d. J=9) and 8.13 (1 H, bs). EXAMPLE 68 25

N-Benzenesulfonyl 5- (4 met hyl pi perazi n-1- yI)-i ndol e

5- (4- Met hyi pi perazin-1- yI)-|ndoIe 215 | mol ), benzenesul f onyl chl ori de

-°(265 my, N oyyhantpwul&u&tl)- b@mwlﬁ@rlwé-ﬂ) inglolle;dydrochibaide 10 i) .

PSR st SR A T RE U 836G B IR AR e

- the crudespg @anqilq, 949%'[7\’)@%1 putikf j=ed330 1o a1 %, 1ipay @917“5“1(3‘1-‘5'&9 DCM and
McOH as el Uent. The pure fractions were concenfrated to give an oil (260
my, 0.66 Mt} svgﬂm)(mm & JZ9B&Ed B3H(1 B) ¢, J?D&iSMS((piole,S -FIA)J=5), 3.18 (4

H t, J=5) 7 1 H 03,2 H n, 7.38-7.54 (4 H WO

02/ 32863 ﬂﬁb?ﬁéﬂ"é ‘%“ié%#’égé‘ ?i?%?g i)fi’)& 7.82-7.90 (3 H, in); NS
(posES-FI A) 355.1345 W Purity (HPLC chromsll Cl18) >98% Exanples 69-87 were
prepared using the same nmethod as for Exanple 1. Exanples 72- 5 87 are
reported EXAMBEBAHI oride salts. EXAMPLE 69

N- (4- Met hyl benzenesul fonyl ) -5-(4-net hyl pi perazinl -yl)-indole 10 (0. 24 g,
yield 59 %9 1H NWR (CDC13) 6 2.33 (3 H, s), 2.37 (3 H s), 2.61 (4 H, t,
J=5), 3. N8(2(44DHIIUdmbémﬁ)lesu@foi@)(ﬂ-(d%eﬁhylp‘lpé’ﬁaznﬁl%1?1d3ﬂa a¥didchidride’. 19 (2
H, d, 7.47 (1H, 7.72 J=9) and 7.86 (1 H, d, J=9): M

( posES- FI @3@5%@1@@&4\)( H PRt (- 39@)@%%& 8I1H, 008 ¥-4998 %, s1%.G5XAVPLE 70

N- Benzene uI f r | el d 57
0 o st §3 (S RPES Y S PELET I L b s R, Tk HisPlo
15 m), 7.57-7.66 (1 H, m), 7.74 (1 H, d, J=9} and 8.06-8.14 (1 H, m); MS (posES-FIA}
467.1492 M"; Purity (HPLC chromsil C18) >98%.

7.39

EXAMPLE 82

20 N-{(4-Butoxybenzenesulfonyl)-5-(4-benzylpiperazin-1-yl)-indole, hydrochloride
(0.30 g, yield 64 %). "H NMR (DMSO dg) 8 0.86 (3 H, t, J=7), 1.29-1.42 (2 H, m), 1.55~
1.69 (2 H, m), 3.05-3.37 (6 H, m), 3.60-3.70 (2 H, m), 3.97 (2 H, t, J=06),4.35(2 H, s},
6.70 (1 H, d, J=3), 7.02-7.15 (4 H, m}), 7.43-7.50 (3 H, m), 7.65-7.71 (3 H, m), 7.78-
7.86 (3 H, m) and 11.45 (1 H, bs); M8 (posES-FIA) 503.2236 M"; Purity (HPLC

25 chromsil C18) >95%.

EXAMPLE 83

N-(3,4-Dimethoxybenzenesulfonyl)-5-(4-benzylpiperazin-1-y})-indole,

30  hydrochioride
(0.36 g, yield 68 %). 'H NMR (DMSO dg) § 3.10-3.40 (6 H, m), 3.65-3.85 (2 H, m),
376 (6 H,s).4.35(2H,s), 670 (1 H.d, J=4), 7.04-7.14 (3 H, m), 7.34 (1 H, d. J=2),
7.42-7.47 (3 H.m), 7.50 (I H, dd, J=9, 2}, 7.65-7.70 (2 H, m). 7.73 (1 H.d, J=4), 7.83



(4H nm, 6.57 (1L H d, J=5), 6.98-7.04 (2 H n), 7.39-7.44 (2 H ),
7.46-7.54 (1 3 20 H m and 7.81-7.89 (3 H, n); M (posE% |AR) 383. 1655 M';
Purity (HPLC chronsil C18) >98% EXAMPLE 71 25 0 APR 2005
N (4- I\/EtWﬁqﬁé’ﬁ%nesulfonyl) 5- (4 |sogﬁropyl pi per azi n- 1- yl ) ESHEBIO23E. 29 ¢,
yield 67 /?J SCDCIS%_I l:&vgs 2.33 (3 H s), 2.67-2.78
(5 H ml 3d,1J393a2<$ 85 [ Haps); MSSQPOQQSWAU‘WU M6 Rority (6BLE2 H, ), 7.19
(2 H d, H d, J=4), 7.67-7.81 (3 H, n) and 7.86 (1 H d,
J=9): MB° ssiec[aic 6(0/%'97.1823 Mk Purity (HPLC chromsil C 18) >90% 30
EXAMPLE 72 WO 02/ 32863 2 0 APR 2005 PCT/ SEOL/ 02319 43

N- (3, 4- Di net hoxybenzenesul f onyl ) - 5- (4 propyl pi perazi n-1-yl)-indol e,
hydrochl GPHUMBLE 8% g, yield 67 %9, 'HNWR (CDCI3) S 1.10 (3 H t, J=7), g
1. 93 03 (2 H nm, 3.10- 3.20 (2 H ), 3.63-3.70 (4 H, m), 3.88 (3 H, s),
390 Hs)430442(2H M, 4.82- 54.94 (2 H nm, 6.76 (1 H d, :

. 1=4), ﬁ;h@ﬂy(—@-sbiforﬁ)l) 5-245311231@@)0(’:?11&11 -yD-indble] %yﬂu?@:lérldﬁ nr),
783788 H} [&M 816820’1% 3gl%al’ld1345(1H
bs) ; NS(Q @@‘}/@431 lﬂsﬁi&( qudzoﬁt%lqmﬂfﬂ&h n3D-3ciBP1 5%, EXAMPLE 73

ot SHSBRERE RIS B TR RS N T B R, ooy
1.72-1. 849(25@,7 631%214 ®),026337. $§(11H hh) mm (13H18 &4367 27147 (K, m?) 6@83 68 (2
H m, 3 3( m, 6.67 @g @5) -7.13 ﬂ%

7 1519, 1€ Hy dH= 9d|a)'d 16.8361 7L, B9): MS (osk- FIAI)ZL 179834M(,1P1H1ty PR, 7 58-7.64 (2

H in), m and 7.86-7.91 (1 H, m; MS (posES-FIA) 401.1585
MV Purlghr%?q-sﬂsz(?ggh;bgbr;rlsll C 18) >90% EXAMPLE 74 20

N- (4- Propyl benzenesul f onyl ) - 5- (4- net hyl pi perazi n-1-yl)-indol e, hydrochloride
(0.15 g, vield 38 % 'H NVR (CDC13) S 0.90 (3 H, t, J=7),1.56-1.66 (2 H m,
2.60 (2 E %AMPL , 2.98 (3 H s), 3.56-3.68 (4 H ), 4.27-4.40 (2 H, m),

4.64-4.74 (2 H, n) 6.74 (1 H, d, J=3), 7.25-7.29 (2 H, n), 7.71-7.81 (4 H,
m, 8.06-8.13 (2 H, m and 13.89 (1 H bs); MS (posES-FlIA) 397.1813 M;

Pur i tiy ( NAG phalensi2ksu@osy1)-50@% enzylpiperazin-1-yl)-indole, hydrochloride

(0.40 g, yield 55 %). "H NMR (DMSO dg) 5 3.05-3.35 (6 H, m), 3.66 (2 H, d, J=12),

433 (2 H,s),6.71 (1 H, d, }=4), 6.99 (1 H, dd, J=9, 2), 7.10 (1 H, d, J=4), 7.41-7.45

(3H, m), 7.58-7.75 (6 H, m), 8.00 (1 H, d, J=4), 8.07 (1 H, d, J=8), 8.29 (1 H, d, J=9),

8.32 (1 H, d, J=7), 8.62 (1 H, d, J=9) and 11.53 (1 H, bs); MS (posES-FIA) 481.1842
20 M*; Purity (HPLC chromsil C18) >98%.

EXAMPLE 86

N-(4-Propylbenzenesulfonyl}-5-(4-benzylpiperazin-1-yl)-indole, hydrochloride
25 (0.49 g, yield 63 %). 'H NMR (DMSO dg) § 0.81 (3 H, t, J=7), 1.44-1.56 (2 H, m), 2.54

(2 H,t,J=8),3.10-3.27 (6 H, m), 3.28-3.38 (2 H, m), 4.35 (2 H, 5), 6.70 (1 H, d, J=4),

7.05-7.09 (1 H, m), 7.10-7.12 (1 H, m), 7.37 (2 H, d, J=8), 7.43-7.48 (3 H, m), 7.63-7.67

(2 H,m), 7.69 (L H, d, J=4), 7.77-7.84 (3 H, m), and 11.37 (1 H, bs); MS (posES-FIA)

473.2152 M"; Purity (HPLC chromsil C18) >98%. ~.
30

EXAMPLE 87

N-(3-Fluorobenzenesulfonyl)-5-(4-benzylpiperazin-1-vl)-indote, hydrochloride



25 EXAMPLE 75 N (1- Napht al enesul fonyl ) -5-(4-met hyl pi perazin-1-yl)-indol e,
hydrochloride (0.18 g, yield 45 % "H NWR (CDCl,) S 2.97 (3 H s), 3.59 (4
H t, J=15),4.35-4.46 (2 10 H m, 4.68-4.78 (2 H m, 62{5AMR10H d, J=3),
7.50-7. 76NQ2186%) , 7.88-7.98 (3 H, ill), 8.11-8.15 (2 HPGHSE8I342 8. 38 (1
H m, 8.62 (1 1-1, d, J=9) and 13.94471 H, bs); M5 (posES-F1lA) 405.1503

M : Puri t yo(dRL Gidh 7o), HEWRADNISO%) 10102132064 FARLEATE Hang 0 APR
2005 PCT/ SEOL1/ 02319 SEA d? , (f
N- ( Bi phenyd-633501( dhyn), 46573 Hes. r@?ﬁaﬂdé,r@irﬁ, 7ayI( H, ﬁdo]~é) JhydidER.dr i de

$ 05005030 8 24%817%5’%%%%(‘%‘; #agqﬁ‘?rﬁ%gggésg‘ g @3) i _(3#5 (geH’(lniH?’
.d, J=5), 7713L7(7$ (HHdﬁl) 743:992 SG@H ani(flwg H;b%-ﬁ%(pzs@FyAﬂﬁ9(l39H m,
751756(;Hrr) 1 (1 H, H, and 7.88-7.94 (3

H m; 5N5Mpo%mfﬁﬂﬁ§ac4ﬁi§&0nm6@1$\)l>lﬂ§?/ity (HPLC chromsll C18)>98% 10 EXAMPLE
-:'77 N- (4- Met hoxybenzenesul f onyl ) - 5- (4- net hyl pi perazi n-1-yl)-indol e,

" hydrochloride (0.17 g, yield 44 %9 '"H NWR (CDCl3) S 2.98 (3 H, s),

3. 55-3. GBE)QAMPUQggB.BZ (3 H s), 4.30-4.45 (2 H m, 4.66-4.76 (2 H, :

6.72 (1 H, d, J=4), 6.93 (2 H d, J=9), 7.71 (1 15 H, d, J=4)2 7.74-7.79 (1

H,rr),783 (2 H d, J=9), 8.10 (2 H, d, J=9) and 13.97 (1 H bs); M

ES- FI PLC ch >950% MPLE 78 20

N (32D AERBBER Daatnsr bRy SbterRb Ao b s oid Mol e,
hydr ochl om- gﬁMe%ok?ybglazthsﬁtﬂtdn?Q 5%4- bddsz efaeCL3))- ﬁd&ieQ@osg 04 1fdnol)3. 55-3. 70
(4 H ni), 88 (3 H (3 H, 4.32-4.45 n;l466478(2
H m, 6. ms@@sﬂve@lmﬁ' (4 @mm@llbsoe(tiwl chlorqurmates@iio 581@ mppolnyas 7. 73 (1
H d, J=4 77-7. 82 8,08 d 13.9 14, b
s 1 o pargddband e ket alfaord | ittt A Bneb Vel B i AR abaldl e 70

N-(2, 4- D haome mﬂ@gm%ﬁ&mﬂ&mémﬁm@khﬂ@ fRend# fd ﬁ1¥ﬂ1 $orlcBstedt & to
hydrochl ori de ield 53 %9 'HNWMR (CDCI3) 8 2 .2.99 (3 H s),

3.55-3. 68g(w¢ the pnod)wt (@. ’)Sé,quanﬁltgtzveﬁﬂeld) yH NIMRJ(Me@i dg 20 313913@7 (86177, (1 H, d,
J=4) 7.98 (1
i Sood T SE s O i bra el 1l 154 B 5,58 7% Ml o] %0
J=2),7.59 (1 H, d, J=4), 7.80 (2 H, d, J=9) and 7.90 (1 H, d, J=9); MS (posES-FIA)
371.1304 M™; Purity (HPLC chromsil C18) >98%.

Examples 89-95 were prepared using the same procedure as in example 88.
20
EXAMPLE 89

N-(2,4-Diflnorobenzenesulfonyl)-5-(piperazin-1-y)-indole, hydrochloride

{Isolated 0.20 g). 'H NMR (CDCl;) 8 3.49-3.54 (4 H, m), 3.57-3.62 (4 H, m), 6.71 (1
25 H,d,J=4), 7.04-7.15 (2 H, m), 7.28 (1 H, dd, J=9,3), 7.51 (1 H, d, J=3), 7.62-7.65 (1 H,

m), 7.81 (1 H, d, 7=9) and 8.08-8.16 (1 H, m); MS (posES-FIA) 377.1012 M"; Purity

(HPLC chromsil C18) >98%.

EXAMPLE 90
30
N-{4-Butoxybenzenesulfony!)-5-(piperazin-1-yl)-indole, hydrochloride
{Isolated 0.30 g} 'H NMR {DMSO dg) 6 0.84 (3 H, £, J=8), 1.28-1.39 (2 H, m), [.55-
1.65 (2 H, m),3.22-3.30 (4 H, m), 3.40-3.48 (4 H, m), 3.95 (2 H, {, J=7), 6.73 (1 H, d,



(posES-FI A) 391.1155 M; Purity (HPLC chronsil C 18) >88% 2 0 APR 2005 WO

02/ 32863 PCT/SEQ /02319 45 EXAMPLE 80 9 A-PR 2005
N-(4- Met hoxybenzenesul f onyl ) - 5- (4- benzyl pi perazin-1-yl)-i
hydrocthﬂ Z’ ‘é (o 34 g, yield 61 %s 'H NI\/R (CD ) 5 ‘Eé’zf’é’ H o,

3.76 (3 H, s). 93)

7.17 (1 H=%; 79%% H= %szé’),ﬁ %91(1%9&1‘ 7"97(1%?3? 57771((3%4 41;4) 778%36
J=9) a“d éB) >g%%}‘64g1 &R%%NQ@OQE%@) Bl 770402 ﬂ?ﬁ?(%mpdﬁ%x%é‘l&fﬂc

chronsi |

N- (2, 4- D #B8r obenzenesul f onyl ) - 5- (4- benzyl pi perazi n-1-yl)-i ndol e,
hydrochloride (0.30 g, yield 64 %9. "H NWR (CD30D) 6 3.30-3.80 (8 H m,
4. 40 (2 H s), 6.66 (1 H d, J=4), 7.04-7.15 (3 H m, 7.30 (1 H d, J=3),

7. 43- g@ag\wg g?,[ 7.52-7.56 (2 H, 15 m), 7.57-7.66 (1 H, m), 7.74 (1 H,
d, J= 9’3 an 678 14 (1 H m); M5 (posES FIA) 467.1492 Mr Purity (HPLC

chronsi | C18) >98% EXAMPLE 82 20

N- ( 4- But oxybenzenesul fonyl)-5- (4 benzyl pi perazj n- '% ol e, hydrochl ori de-
(o 30 g, yrEriDenethpxybanzapaulipnEdSdpinerazip: lssﬂ)mdqlnea lhygmﬁl ofidey_ 1 42 (2 H,

, - 97 (2 H,
0 3Zey a05uiRe o) Popte dBMs G hcls g S 30 58 e 33557, (50" 5
H m, 7. @51-173)73L7(6(33HL3);T$ 76 (1 B8d, F=867.03(1H1, ﬂr)J-amdz 31745 (§ H, k), S} (1 V5
(posES-FI A) 503 chro rX%>95% EXAMPLE 83

HPLC 25
N (3,4 Di He@‘l‘rdx?b@n%@%%ﬁb f‘o]rrﬁb/ﬁ(ﬁﬁ (MHU&HZ?] ﬁP‘E)QrSéz(” sy NS (pPsEst e,
hydr ochl DVSO dG) S 3.10-3.40 (6 H,
Y rgca5%j@%0?g4§pﬁ6ﬁ$my@§%@'?% ﬁsﬂ C)l%%@((z H, si 6.70 (1 H, ((j, J=4),

704714(3H ,734(1HdJ2) 7.42-7.47 (3 H m, 7.50 (1 H dci,
J=9, 2), @8@%? (2 H , .73 (1 H, (I, .1=4), 7.53 WD 02/32863 2 0 APR
2005 PCT/ 9 4 H, d, J=9) and 11.65 (1 H, bs); M5 (posES-FIA)
491. 1875 W Purity (HPLC chroni sil S >98% EXAMPLE 84
15  N-(Biphenyl-4-sulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride

(Isolated 0.21 g). 'H NMR (DMSO dg) $3.16-3.23 (4 H, m), 3.27.3.32 (4 H, m), 6.74 (1

H, d, J=4), 7.07-7.14 (2 H, m), 7.38-7.49 (3 H, m), 7.63-7.68 (2 H, m), 7.75 (1 H, d,

J=4), 7.82-7.87 (3 H, m), 7.98 (2 H, d, J=9) and 9.00 (2 H, bs); MS (posES-FIA)

417.1519 M*; Purity (HPLC chromsil C18) >98%.

20
EXAMPLE 93
N-(Napthalene-2-sulfonyl)-5-(piperazin-1-yl}-indole, dihydrochloride
(Isolated 0.25 g). "H NMR (DMSO dg) & 3.15-3.25 (4 H, m), 3.30-3.36 (4 H, m), 6.73 {1
25 H,d,J=4),7.05 (1 H, dd, J=9, 3), 7.17 (1 H, d, I=3), 7.61-7.74 (4 H, m), 8.02 (1 H, d,
J=4), 8.07 (I H, d, ]=8), 8.30 (1 H, d, J=8), 8.33 (1 H, d, J=8), 8.62 (1 H, d, =9) and
9.46 (2 H, bs); MS (posES-FIA) 391.1349 M™; Purity (HPLC chromsil C18) >98%.
EXAMPLE 94
30

N-(4-Propylbenzenesulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride
(Isolated 0.24 g). '"H NMR (DMSO d,,) § 0.80 (3 H, t, J=8), 1.44-1.55 (2 H. m), 2.53 {2
H. 1, J=8),3.18-3.26 (4 H, m), 3.30-3.42 (4 H. m). 6.73 (1 H, d. J=4), 7.14 (1 H, dd, J=9,



5
(0.35 g, yleld64% "H NVR (DVSO d6) 8 3.10-3.20 (4 H, rr)z §H§9§40(2H
m, 3.70- 8% m, 4.36 (2 H s), 6.74 (1 H d, J=4), v V. H,
m 740"70@6’3% 3h, rn) 758763(2H M), 7.63-7.68 (PCH/SEPH)23197. 76(1
H d, J=4), 7.82-7.87 '

, in), il CF§1Ho|J9£$9@nd1081 1 H bs);
VB (posESFTAY (i d Mé(zljdfqlﬂyslﬂﬁﬂ(ﬂ rdofst) 7.C38) 508K EXAMRL(E 85 15

N- ( Napt h - 2 - ( &€, hydrochloride
(0000 g o s A SR MLRLREFAL, Digbath bubg oo, v ELot0 o g
J=12), 4.33 (2 H s), 6.71 (1 H d, J=4), 6.99 (1 H, dd, J=9, 2), 7.10 (1
H d, J=4 _7.45 (3H, tn), 7.58-7.75 (6 H, n), 8.00 (1 H d. J=4),
+’8.07 (1 &MEJEWD 8.29 (1 H d, J=9), 8.32(1H d, J=7), 8.62 (1 H d,
J=9) and 11.53 (1 H, bs): M5 (posES-FlIA) 481.1842 20 M¢; Purity (HPLC
.chrongi| C18) >98% EXAMPLE 86
~ N-(4- Propyd Mam&uiefn@ﬂufohyﬁ S-Gpipenzit-pypeindsleNdih ukamim hydrochl ori de
25(049 . yield 639 H NVR (DVBO d6) S 0. 81 % J=7),1.44-1.56 (2
H nm, 2 13t g0 g B(W&@c@fﬁ@e 28 ) H, @), 2’583?6338(‘&21,@) oy7(4.35 (2

19 S0 S 05T G e R AR e, T (2

J=4), 7. Tth)l 784-1.39 t HMy), 281731 (BA, (ribaHdeﬁ)(;%si RS GSosERAIA)473. 2152 Mk,
Purity (HPLC chropsi |, C18) >98% 30 EXAVPLE 8

N- ( 3-1F1 uéé888A2 dhe Surityd AL dremsibEABY TP %er azi n-1 -yl ) -i ndol e, hydrochl ori de
WO 02/ 32863 2 0 APR 2005 PCT/ SE01/ 02319 47 (0.36 g, yield 70 %9. "H NWR
(DVBO d6) S 3.10-3.23 (2 H, n), 3.26-3.40 (4 H n), 3.65-3.77 (2 H ),
4.37 (2 BXAMPI® 96 (1 H, d, J=4), 7.11 (1 H, dd, J=9, 2), 7.17 (1 H d,
J=2), 7.40-7.45 (3 H, n), 7.48-7.56 (1 H m, 7. 58 7.65 (1 H ny, 7.65-7.71
(2 H m, 7.73-7.78 (2 H n), 7.80-7.86 (2 H, and 11.79 (1 H, bs); Ms

(POSES FiNbedfchetmion -ﬁ-(hﬁﬁe{ (1?/1 SE8hE diby &‘%ﬁhior@l 8) >98% EXAWPLE 88

N- (4- Met hoxy enzenes er azin- I ndol e, hydrochl oride 10
N ( 410kt hdieyizemmaffemmﬁ—mmo)mﬁel(e@ Bahgyl pinpsy, @memaziﬂwﬂO)SliGrg;lélnanéD 25g, 0.54

rlngIS)I 3m‘0 &@g'@ 39('5 mmo (dbrr)L 46 mg?g | g'i*:%%él?%ﬁﬂ ?g_, rtwg,r . mmol? 150 9.
and xylene (10 mL) were mixed and heated to 120 °C under stirring for 18 h. The
product was isolated as the hydrochloride salt (0.05 g). '"H NMR (CDCls) § 3.00-3.16 (8
H, m), 6.57 (1 H, 4, J=3), 6.99 (1 H, 5), 7.02 (1 H, d, J=3), 7.40 (2 H, t, J=8), 7.47-7.53
20 {2 H, m)and 7.81-7.90 (3 H, m); MS (posES-FIA) 341.1187 M Purity (HPLC
chromsil C18) >98%.

N- ( Bi phenyl - 4- sul fonyI ) - 5-(4-benzyl pi perazin-1-yl)-indole, hydrochloride
3

-

Scheme 4
N N
AN {1 N
N
\ N
H ‘S_?O
O
(97)
F
EXAMPLE 98

25  Preparation of 3-substituted- 1-arylsulfonyl indole, hydrochloride.

(1) p-Fluoro-suilonylchloride, NaH, DMF.



added and the m xture left at roomtenperature for 2 h after which it was
concentrated. MeOH (10 nL) was added and the m xture refI 2 hrs and
then concentrated to give the product (0.22 g, quantrtatr H NWVR
( MeOH dGY""é’?%@ 3.47 (8 H m, 15 397 (3 H s), 6.64 (LPHS 01/@% 6. 94
(2 H d, J=9) 715gded J=9, 2% 7.26 (1 H, d, J=2), 7.59 (1 H, d,
J=4). 7. sBXPMBLEQT Unlgmedind®)7 90  (1'H, d, J=9): MS (posES-FIA) 371.1304
M+ Purity (HPLC chronBrI C18) >98% Exanples 89-95 were prepared using the
sanme procedure as in exanple 88. 20 EXAMPLE 89

N (2, 4- Ej3{uazﬂmepﬂeﬁd&Mbﬁbﬁwh%%ﬁBﬂplp&m&zmmaﬁﬁyl)-indole hydrochloride
(Isolated_0.20 g). ! %EF 1) 49- 3 rg -3.62 (4 H m,

6 71 (1 2“51%0%!30“31%7&5 Oﬁt%ﬁe Cfsfd(ltgtﬂﬂlfr'r?mc?deBd Sf“lhe Huthehlw@atel)e(/ .51 (1 H,-

(posE Fl A)Cﬁ%;/h%glgé o8 ”E’{?r{?et”%hg'%ﬁ(ri ‘Sgﬁﬁ h?%%@’tﬁ?g‘? ég /U8 ‘E)&\?g‘lﬂE bom) NS

N- ( 4- But O@gbe rrzmgs@EfQ@nmopms)( (H PRIRZH0G Mﬂ/zl DMSOQ’Q?S 1hydreahipride
(Isol ated 0 % (DVBO d6, ) S 0.54 J=S), 128-1.39 (2 H, m,
1.55- 1 657(7Q(F1L Hﬂ)74§(@,2f=38ébz (1 H7 20y @o,%w?htaﬂl%wét% (2 H t,

J=7), / PCT/5E01/ 02319 48 J=4), 7.00
(2 H d 571{-)9% %‘rbggr%}‘l?z%%(gﬁ_ %@?‘?ﬁqﬁﬁ @32,%67.71(1 H o d J=4). 7.84
(3 H d J=9) and 9.64 (1 H, bs) M5 (posES-FI A) 413.1770 M+; Purity (HPLC
chronsil_é%gﬁg?>88@6 5 EXAMPLE 91

N- (3, ¥-Di 8h zenesulfonyl) 5- (pi perazin-|-yl)-indole, dihydrochloride
(Isolated 0.24 g ). "H NWR (DVMsO de) S 3.28-3.36 (4 H m, 3.48-3.55 (4 H
m, 3.75 (3 H s), 3.76 (3 H s), 6.76 (1 H d, J=4), 7.05 (1 H, d, J=9),
7.23-7. 44}-(13Abhbtnyqlo[2 53]0(:ﬂ:2~13ﬂ-Hyl)dd[(éldhﬂaroﬁl)enﬂ)sﬂﬂbliﬂl]'ﬂ'[H mdolk=4), 7.93 (1

H d, J=9 and (l ES- FJA) 401.1401 W Purity (HPLC
chr onsi | 4 0° §3)3 Qgg‘n}fpl thjrguc rdme (179 mg, 0.80 mmol) was added to a

N—(Blphe ) n@gp %f | sol at ed
I e e
H d, 15J %ﬂu&oﬂ?m?lsmkfoﬁﬂ Ghllomi)e (174 38; 7. 9@&11(161) tvl{asm)idec{?arﬁﬂhg re@ﬂlttﬁtg H, n‘) 7.75
(1 H d J=4), 7.82-7.87 (3 q% J (2 , 9% and 9.00 (2 H, bs);
M5 (pos Eggh;tpp&x was stirred for 30 min at 0°C and 3h at room temperature he DMF was

evaporated and the resulting solid was chromatographed (Eluant CH;Cl; / MeOH,

90/10) to afford 100 mg (32%) of the desired compound. 'H NMR. (270 MHz, DMSO-

ds)58.25-8.10 (m,3 H), 7.99 (d, J=8 Hz, 1 H), 7.83 (d, /=8 Hz, 1 H), 7.65 - 7.30

20 (m, 3 H), 7.20-7.05 (m, 2 H), 3,18 (br, 2 H), 2.75 (br, 2 H), 1.78 (br, 2 H), 1.50 (br,

2H); MS (ESI+) for m/ 383 (M-+H)".




417.1519 M+; Purity (HPLC chronsil C18) >98% 20 EXAMPLE 93

N- ( Napt hal ene- 2-sul fonyl ) -5-(pi perazin-I|-yl)-indole, di hydro[gghgi@g

(Isolated 0.25 g). "H NWVR (DMSO d5) S 3.15-3.25 (4 H, (4 H

m, 6.73WQo2¥\6H, d, J=4), 7.05 (1 H dd, J=9, 3), 7. 17 PET/BENP231P— 3)

7.61-7.74 (4 H m, 802 (1 H d, J %0 8.07 (I H d, J=8), 8.30 (1 H, d,

J=8), 8.33 (1 H d, J=8), 8.62 (1 H, SdhﬂnaiQ) and 9.46 (2 H, bs); M

(posES-FI A) 391.1349 M¥; Purity (HPLC chronsil C18) >98% EXAMPLE 94 30

N- (4- Propyl benzenesul fonyl ) - 5- (pi perazin-1-yl)-indole, di hydr ochl ori de

(I'solated 0.24 g)o 'H NVR (DVBO dogecS 0.80 (3 H, t, J=8)5 1.44-1.55 (2 H,

m, 2.53 (2 H L, J=8), 3.18-3.268(4 H m, 3.36-3.42 %} |n) 6.73 (1 H,

(1-1=4), 7.14 (L H, &drec Joegir.T9r.p @P 2005 WQ 9? 863 F{&[ SE01/ 02319 49

" 2), 7.21 (1 H dy =3P Te‘?“@%’i(z HNd, J=8), 7 T%?Z J=4), 7.79-7.85 (3
H m, 9.52 (2 s) M5 (posE 383. 1679 Mhe! Py\ HPLC chronsil C

-'.'18) >98% EXA 9 N

" N-(3-Fl uorobenze esgL&, onyl ) -5-(pi perag&cn 1 yl)-indol e, di I}y,’rcbchl oride
(I'solated 0.18 g).o" NI\/R(DI\/SOdG CS 1-3.28 (4 H m, 3-3.43(4 H,
M, 6.77 (1 H d, 714§O 99)3)719(1HJ2)

7.50-7.58 (1 H m, 59 7 6Ei5 2H .73-7.79 (2 H, n)& % .87 (1 H,

m and 9.53 (2 H, bs); M (p S FI A) 10 359. 1109 M; Purit HPLC chronsi |
C18) >98% EXAMPLE 96 N-Benz sul ffonyl - 5- ( pi perazi n-1-yl)-indol e,

di hydrochl ori de 15 1-BenzenddiiPfony] - 5- brono-indole (0.336 g, | mmol),

pi perazine (0.516 g, 6 mol), Cs B (0.456 g, 1.4 nnnol), Pd2(dba)3 (46 ng,
0.05 nnol), BINAP (62 ng, 0.1 mol and xylene (10 mL)}j were m xed and

heated to 120 C under stirring fo 8 h 'ﬂﬁéxCHmzoduct wals i sol ated as the
hydrochl oride salt (0.05 g). 'H (8 H, n), 6.57 (1
H d, J=3), 6.99 (1 H, s), 7.02 ( 3) 740( 7.47-7.53
20 (2 H m and 7.81-7.90 (3 H, @ ¥ O3ES. FI A) 34 118 @ Purlty (HPLC
chromsi| Cl18) >98% Schene 4 (97) ¥ Ns=0 NS o

ks (s

{101) (102)

5  EXAMPLE 99 (Intermediate)

tert-Butyl 4-]2-iodo-1-(phenylsulfonyl)-1H-indol-4-yl]|-1-piperazinecarboxylate
A mixture of butylmagnesium chloride (1 mL, Immol, 2.0 M in ether) and di-isopropyl
amine (0.279 mL, 2 mmol) in dry THF (5 mL) was stirred for 4 h under tnert

10 atmosphere at room temperature. A solution of tert-butyl 4-[1-(phenylsulfonyl)-1H-
indof-4-yl]-1-piperazinecarboxylate (220 mg, 0.5 mmol) in THF (2 mL) was added
slowly and the resulting mixture stirred for 2 h at room temperature. A solution of
iodine (380 mg, 2.2 mmol) in THF (2 ml) was added dropwise and the mixture was
stirred overnight. After evaporation of the solvent in vacuo, the residue was treated with

t5  anaqueous solution of NHyCl (10 mL). The mixture was extracted with CH-Cl- (3x10
mL} and the combined organic layers were dried (MgSO,) and concentrated in vacuo.
The residue was purified by column chromatography (Si0,) using CHCl: as eluent to
give 100 mg (35%).'H NMR (500 MHz, CDCl3) § 8.05-7.80 (m, 3 H), 7.60-7.35 (m, 3
H), 7.19 (t, /=8 Hz, 1 H), 6.98 (s, 1 H), 6.72 (d, /=8 Hz, 1 H), 3.62 (m, 4 H), 3.05 (m,

20 4 H), 1.47 (m, 9 H); MS (ESI+) for mi/z 568 (M+H)"



EXAMPLE 98 25 Preparation o[ 3-substituted-I-arylsul fonyl indole,
hydrochl oride. (i) p-Fluoro-sulfonylchloride, NaH, DMF. 2 0 APR 2005 WO

02/ 32863 PCT/ SEOL/ 02319 50 EXAMPLE 97 (Internedi ate)
3-(1- aza‘gb 5 gz 2.2loct-2-en-3-yl)-1 Hindole, oxalate é‘g{g ﬁg}%m was

obt ai ned accor ing to the procedure %{SCI’I bed in the |iter
1r0. Synthesis 1979, 136; Boettcher, H; Seyfried, C; Mnck, K O ; Wl f
P. Ger. Ofen. (1991), DE 90- 4009565). "H NVR (400 MHz, DMSO- dd) S 11.48

(s, | H)ES{Z\MISLE-I()J 70 (m 2 H, 7.42(d, J =8 He, | H, 7.20 - 7.05 (m 2
H, 6.92 (s, 1 H), 4 (s, IH, 3,26 (br, 2 H, 2.84 (br, 2 H), 1.88 (br,
2 H), 163(br 2H) to EXAMPLE 983(1 Azabicyclo[222]

ch 32|ﬁgzof‘§ﬁl() ip%irtﬁw&ng D ﬁu P fl??%'- #ﬂﬁ'{#’g FS’ was added to a
SUSp‘SnS'IﬁrCI‘?-fCII\?Fh@%rﬂEut yP4- f—”ﬁldﬂé'oﬂ EpHeﬁyIWFm](yiﬂ m{-)mrﬁﬂ'-qoﬁgl[ red for 15 mn.

Then t he | uor ophenyl sul fonyl "chlori de 0 mmol ) was added -
and the mye@aimwagacs«ylatﬂ (2(5nngve€150434tmmoé)chnﬂdf(3i30 ethen(hmu)@eamﬁ@tl aad room

t enper at S f\gd alnd t he. re mtlﬁ@ (? gd

chr omat c?é?'é%’tf@&l (e %ﬁﬂ‘ “i‘?t-if&'i ref B 1tng Grepi afs ey fiierad 256 (320/() of the
desi red \cORBOWRM- ethe'F'%N’Vg% £@AQ @N@%ompound HNMR (270 MHz, DMSO-
d6)5825810(m3 8H21H) 7.83 (d,J=8 Hz, TH), 7.65-7.30 20 (in, 3

H, 7. 20} 8 9.008bg, mH)27.5)-7.89, (18 3(%},,775 Hy5 (i@, TH),(DI2 (s21 B), 71218J(=b8 2 H,

T 0| Banddi) g Cr 61k FoR, SO AT SOP): MRS 50087 RERPGERS) 02310

(100) boc 5 EXAMPLE 99 (| nternedl ate) 51 Schene 5 (101)
EXAMPLE 101 (Intermediate)

tert-Butyl 4-[2-phenyl-1-(phenylsulfonyl)-1H-indol-4-ylj-1-piperazinecarboxyiate
15 tert-Butyl 4-[2-iodo-1-(phenyisulfonyl)-1H-indol-4-yl}-1-piperazinecarboxylate(40 mg,
0.07 mmol), phenyl boronic acid (12 mg, 0.1 mmol), Pd(PPh; ) (2 mg, 0.002 mmol) and
a 2M aqueous solution of K2CO5 (0.075 mL) were stirred for 3 days at 80 °C in
dimethoxyethane (2 mL),. After evaporation of the solvent, the crude was purified by
column chromatography (SiO,) and led to 30 mg of the desired compound (80%). 'H
20 NMR (270 MHz, DMSO-ds) 6 8.02 (d, /=8 Hz, 1 H), 7.55-7.20 (m, 11 H), 6.78 (t, /=
8 Hz, 1 H), 7.57 (s, 1 B), 3.58 (m, 4 H), 3.02 (m, 4 H), 1.48 (m, 9 H).
MS (ESIH) for mi/z 518 (MAH)",

EXAMPLE 102
25
2-Phenyl-1-(phenylsulfonyl)-4-(1-piperazinyl)-1 H-indole hydrochloride
tert-Butyl 4-[2-phenyl-1-(phenylsulfonyl)-1 H-indol-4-yl}- 1 -piperazinecarboxylate (30
mg, 0.058 mmol) was dissolved in CH»Cl; (1 mL) followed by addition of HCt in ether
(1 mL). The reaclion was shaken for 2 h at room temperature. The resulling precipitate
30 was filtered off and washed with ether giving 20 mg of the desired compound (80%). 'H
NMR. (270 MHz, DMSO-ds) 8 9.02 (br, 1 H), 7.90-7.80 (m, 3 H), 7.75-7.55 (m, 3 H),
7.32(s, 1 H),7.22(t,/=8Hz, | H),6.79(d, /=8 Hz, 1 H), 3.35-310 (m, § H).
MS (ESI+) for mi/- 418 (M+H)".




TFA, CH2Cl Z (102) tert-Butyl 4-)2-iodo-1-(phenylsulfonyl)-1

H i ndol -4-yl]-1I-pi perazi necarboxylate A m xture of butyl magnesi um chl ori de
(1 m, I'mol, 2.0 Min ether) and di-isopropyl am'ne(O.ZZ , nmol ) in
dry THF &? m.) was stirred for 4 h under inert to at m)sphF % Ugg@rgm

t enper at YY@924863| ution of tert-butyl_4-[1-(phenyl sul fonyF§IP

i ndol -4-yl]-1-piperazi necarboxyl ate (’fZO ng, 0.5 mmol) in THF (2 nL) was
added slowly and the resulting m xture stirred for 2 h at roomtenperature.

A solutio fo npb 08l Qyy 2. 2 Mol ) in THF (2 nL) was added dropw se
and the mnﬁgér%p%sm?gél%?]?lg%gt&er night. After evaporation of the solvent in

vacuo, the residue was treated wth 15 an aqueous solution of NH4C (10 ni).
The m xture was extracted with CH2Cl 2 (3x10 nl) and the conbi ned organic
<l ayers werd Biifleeromgibamosulpaylesyrdanethyt-tdetrabyiyldimethyisibylipdeleque was

B AT T R Y,
T 7.19 (t, Jby 8lddmon df tHthyln®8e (4s2 mill) HoluttonARas(@olell (eHath) lantth soldtié2of m 4 H),

3.05(m 204 H, 1.47 (m 9 H; M (ESI+) for mc 568 (MH -, 2 0 APR
2005 WO 0Zriipgwmabenesgionicopdydids® g Avprpolap DCM (6 mL) was siowly added

2-todo- 1- f [ P R o - ' l.aoride 5 |
Goa? (1 hE e o Wl b SRR b Sl B g iy 2
pi per azi ndEaCBexand satven{ b emppofdi€id Compoin)d eaddikkd]vddnn @He(1 0L dnd wer e

added and __shaken faqor 2 hat roamtenperatyre. The resulting prec¢ipitate was

11 terBa. Nl EhAE HACHE RIS IOnar e Gt tasg. BRDMEGHC e LB TR Uhbound.

NMR (270 C (L o) . 3 /5-7.55 (in,

3 7. 33 R R P Rin e ey ip0 LG DOyt Aaues ™™ Ty

- 3. 35- 3 10 NIaCl80tdanidvthaédEghs-riddoandraizpeta@d ( Mie-otpdEXAMRE Budfdd by nt er medi at e)
tert-Butyl 4-[2-phenyl-I|-(phenylsulfonyl)-1 Hin_ dol-4- IA-I 'E/)i perazi neca

r boxyl at e chuomategraplp((SyP: hexane-ether). Yield 5.7 g (75%): 1H NMR e& Ch)5748(,J

4-[2-i odo-| - (phenyl sul fonyl ) - 1 j ndol - 4-yl] - 1- pi i hoxyl at e( 40 ny,
007 ol 1+ 7-BREng KDl B0 (i AHQ1 A, 15012 AAGHS HPHORRRG) B 0548, 0. 003

nmol ) @ndﬂ)?mﬁqy%%&ﬁoﬁﬂ?i on of K, COB8 (0.075 nL) were stirred for 3 days
[

at 80 Cin t hoxyet hane (2 nl),. After evaporation of the solvent, the
crude was purified by colum chronmatography (Si02) and led to 30 ng of the

desired cqr (809 . 'H 20 NVR (270 MHz, DWVS046) S 8.02 (d, J=8 Hz, 1
H) , 7.55-%?#@@#‘?“1&“7&3@“, J= 8 Hz, 1 H, 7.57 (s, 1 H, 3.58(m 4
H, 3.02 (m 4H, 1.48 (m 9 H. M (ESI+) for n:/z 518 (MH)+
4- (N-Boc-piperazinyl)-2-methyl-1-tetrabutyldimethylsilylindole
20 4- trifluoromethanesulfonyloxy-2-methyl-1-tetrabutyldimethylsilylindole (1.0 g, 2.6

mmol) and boc-piperazine {0.73 g, 3.9 mmol) were reacted according to Method 1 to
give 0.75 g (67%) of a solid: THINMR (CDCI3)87.20(d,J=82Hz, 1 H),6.96 (4, 1

H), 6.55 (d, /= 7.4Hz, 1H), 6.31 (s, 1 H), 3.63 (pt, 4 H), 3.11 (pt, 4 H), 2.47 (s, 3 H),
1.48 (s, 9 H), 0.94 (s, 9 H), 0.64 (s, 6 H); MS (ESI) 417.4 (M + H).

EXAMPLE 105

4-Piperazinyl-2-methyl-1-benzosulfonylindole trifluoroacetate

4- (N-Boc-piperazinyl)-2-methyl-1-tetrabutyldimethylsilylindole (0.2 g, 0.48 mmol)
30 was dissolved in ethyl acetate (5 ml) followed by the addition of a solution of sodium

fluoride (0.1 g) in water (1 mL). Mixture was vigorously stirred (50°C) for 2 h. The

organic phase was separated, dried and evaporated. The crude was dissolved in DCM

(10 mL) followed by the addition of benzosulfonylchloride (0.1 g. 0.58 mmol) and



EXAMPLE 102 25 2-Phenyl -I - (phenyl sul fonyl)-4-(1-pi perazinyl)-1Hindol e
hydrochl oride tort-Butyl 4-[2-phenyl- ] -(phenylsulfonyl)-1 Hindol-4-yl]- I
- pi perazi necar boxylate (30 ng, 0.058 miol) was dissol ved (i APRCICHh (1 nl)
fol | onedVBYW24243ti on oFHCI in ether (I nL). The reacti onPGHEEMMEHEN for 2 h
at roomtenperature. The resulting p?*aci pitate 30 was filtered off and
washed wi dqueetsheéaOldi(0.5ngL 2T %yvatdr sbhieiode Jihe @d x tosrpesingotBBYstirtetiforNVR (270

MHz, DMVS S 9. br, | , 7.90-7.80 (m 3 v A.. 75-7,55 H) ,

7.32 (s, Cﬁ_‘{%t?r(ﬂg% Yes addedgthgpreaniq phasg wp Swratg& dglefland Fvanpr&(tég.- 3Be 310 (in,
8 H . M8 LSl t)s HidolddinBEVVEID) and 1A0AFBa 2905 NP1 031 PRESHRETA §EOLI 02319

53 EXAMPLE 103 (I nternedi ate 4-

Tri f | uor ohiestiaed stdsfeoaydraiey 22d nemhyind wisstryshilizgd Gomettharlosi YiyldiGidog e 5

4- Hydr oxy- 2- net hyl i ndol e (3.0%, 20 mol ) was dissolved in 30 nL of DCM

f ol | ovied (58%)aldiNMBACBC!3x§ E8Ry1 Ahimed k). 75HT)56 (ol di) 380WedS Codl B (i ce ‘
bath) and a solution of trifluoronethanesul fonic anhydride (6.3 g, 22 mol).
in DCM ( &-PL§L WHS. 6% bW y =208, UHdc S5 F Hing4! At 4H)16-39 (putdd, 2hé

sol ution Yas shed by aqueous K2C03, dried (K2COB) and sol vent was

evapor at ééf. ound was dissolved in THE (10 nmL) and 10 NaH (0.8 g of 80%

np
suspensi oy i added. TBDMSCI (3.3g, 22 mmol) in THE (5 nlL) was
added. Thedsl\gYigt(it?rg@;s diluted by 20 nL of DCM washed by aqueous NH4ACI.

Organi c dy4 ofaf €dHgThe, i fo y
oht omat ogy aory ( B0L Foans: arher ) S ad 25 Py LR () s 7.4
(d, Jo =5749.8Hr.6;IMB)ESD.356-6(M6- m 2 H), 6.44 (s, 1 H, 2.50 (s, 3 H,
0.96 (s, 9 H, 0.64 (s, 6 15 H); I\/BH(ESI) 381.1 (M+H). EXAMPLE 104
(I'nternedi ate) 4- A '

(N- Boc- pi per azi nyl) - 2- met hyl - | -tetrEb tyl di met hyl silylindole 20 4-
trifluoronet hanesul fonyl oxy-2-net hytyT -tetrabutyl di methylsilylindole (1.0 g,
2.6 nmmol) and boc- pi perazine (0.73 .9 Mol ) were reacted according to

Method | to give 0.75 g (67% of Pt THNVR (CDCI3) S 7.20 (d, J= 8.2
Hz, 1 H, 6.96 (t, | H), 6.55 (d, J= 75® Hz, 1 H), 6.31 (s, | H), 3.63 (pt,
4 H, 3.11 (pt, 4 H, 2.47 (s, 3 H,/~1. 88 (s, 9 H, 0.94 (s, 9 H), 0.64 (s,
6 H; Ms (ESl) 417.4 (M +H). 25 EXA 105

4- Pi perazi nyl - 2-mmet hyl -1 - benzosul fonyl i ndol e trifluoroacetate 4-

(N- Boc- pi perazi nyl)-2-met hyl - | -t EEXAMRLE et hyl silylindole (0.2 g, 0.48

nmol )

EXAMPLE 106 (Intermediate)
15
N-(t-Butyl-dimethylsilyl-4-(4-boc-homopiperazinyl)-indole
The title compound was prepared according as Example 4.
‘H NMR (D,0) & 9.37 (bs, 2 H) NH; 7.95 (m, 2 H); 7.73-7.56 (m, 4 H); 7.44 (d, ] = 8.2,
1H); 7.18(t, J=8.2,1H); 6.84 (m, 1 H); 6.65(d,J=7.9, 1 H); 3.65 (m, 2 H); 3.46 (m,
20 2H);3.31 (m, 2 H); 3.19 (m, 2 H); 2.13 (m, 2 H). °C NMR (D,0) : 145.7, 137.5,
136.3, 135.2, 130.4, 127.3, 126.2, 125.1, 121.3, 109.3, 105.4, 100.0, 50.8, 48.7, 46.6,
45.1,25.6. MS (ESI) 356 (M+H).

EXAMPLE 107 (Intermediate)
1- Phenylsulfonyl-N-(t-butyl-dimethylsilyl-4-(4-boc-homopiperazinyl)-indole

'H NMR (CDCl3) 8 7.86 (m, 2 H); 7.54-7.38 (m, 6 H); 7.4 (t, ] = 8.2, | H); 6.65-6.62
(m, | H): 3.63-3.41 (m, 8§ H); 1.97 (m, 2 H); 1.43 (s, 9 H); MS (ESI) 456 (M+H).




30 was dissolved in ethyl acetate (5 m) followed by the addition of a
solution of sodium fluoride (0.1 g) in water (1 nL). M xture was vigorously
stirred (50C) for 2 h. The organic phase was separat ed, drled 8710%
evaporated. The crude was dissolved in DCM (10 nm.) fol I owd e addition
oFbenzosWA &A28eh! oride (0.1 g, 0.58 mml) and WO 02/ 3286§C12’S H2RI2005

PCT/ SEOL/ 02319 54 aqueous NaOH (0.5, 50% water solution). The mixture
was vigorously stirred for I h. Water (5 nlL) was added, the organic phase
was separ %&‘g%ﬂtﬁ and evaporated. The crude was dissolved in DCM (10 mi)
and trifl acid (1 nL) was added. After 3 h solvent was evaporated
and conpound was crystallized fromethanol. Yield 60 ng 5 (54%: 1 H NWR
(CDC13) S 7.83-7.77 (in, 3H),759756(m||—|),750746(m2|—|) 7.19
(| H) 16 PhenyldulfgnylA- 810H20p1pe1}u)zm36) Eiﬂo(eshydrod-lglonce4l (pt, 4 , 3.30 (pt,

"1129 2,7 126H11\(1E4f2&:§%] &%’3’9& ﬂ§7 m, Zﬁ’) %’%ﬁzigj“lgg %H)g%S(Gﬁ’lélng 9|\/rs

= (ESI) 356H¢5 gl‘glg)*g’rg(m@%m@a@& ﬁMM?l(E a6 0(91”(1%999@ E‘s)Gjrﬁ N-(t-Bu
0 he t

" tyl -di met hyl si [yl - 4- ("4- boc- hohopi pérazi nyl )=-i nd It e ’compound was
prepar ed M&éﬁﬂi)ﬁé%@“ﬁ)arrpl e 4. "HNWR (D20) 6 9.37 (bs, 2 H NH 7.95 (in,
2 H; 7.73-7.56 (m 4 H); 7.44 (d, J =8.2, | H; 7.18 (t, J =8.2, 1 H;
6.84 (m | H,; 6.65 (d, J =7.9, 1 H, 65 (m 2 H); 3.46 (m 20 2 H); 331
(m 2H; 3.19(m 2 H; 2.13 (m 26)13CN|\/R(DO) : 145.7, 137.5, 136. 3,
135.2, 130.4, 127.3, 126.2, 125.1, 12%73, 109.3, 105.4, 100.0, 50.8, 48.7,

46.6, 45.1, 25.6. M5 (ESI) 356 (M- EXAMPLE 107 (Interrredl ate) 25 1-
Phenyl sul f onyl - N- (t - but yl - di met hyl si Lyl & (4- boc-ho nopi perazinyl)-indole 'H
NVR (CDC3) 5 7.86 (m 2 H); 7.54-7.38 (in6 H; 7.4 (t, J =8.2, 1 H;
6.65-6.62 (m | H); 3,63-3.41 (m 8 1.97 (in, 2 H; 1.43 (s, 9 H:; M

(ESI') 456 (M+tH). 2 0 APR 2005 WD 02/ 63 PCT/ SEQ /02319 55

EXAMPLE 108
10

Pharmacological tests
The ability of a compound cof the invention to bind the SHTg receptor can be
determined using /n vivo and in vitro assays known in the art. The biological activity of
15 compounds prepared in the Examples was tested using different tests.
5-HT; Intrinsic Activity Assay
Antagonists at the SHT receptor were characterized by measuring inhibition of 5-
HT induced increase in cAMP in HEK 293 cells expressing the human 5-HT; receptor
(see Boess et al. (1997) Neuropharmacology 36: 713-720). Briefly, HEK293/5-HT;
20 cells were seeded in polylysine coated 96-well plates at a density of 25 000 / well and
grown in DMEM (Dubecco’s Modified Eagle Medium) (without phenol-red) containing
5% dialyzed Foetal Bovine Serum for 48 hours at 37°C in a 5% CO; incubator. The
medium was then aspirated and replaced by 0.1 ml assay medium (Hanks Balance Salt
Solution containing 20 mM HEPES, 1.5 mM isobutylmethylxanthine and 1 mg/ml
25 bovine serum albumin). After addition of test substances, 50 ul dissolved in assay
medium, the cells were incubated for 10 min at 37°C in a 5% CO- incubator. The
medium was again aspirated and the cAMP content was determined using a radioactive
cAMP kil (Amersham Pharmacia Biotech, BIOTRAK RPA539). The potency of

antagonists was quantified by determining the conceniration that caused 50% inhibition




EXAMPLE 108 1- Phenyl sul f onyl - 4- (honopi per azi nyI)-i ndol e hydrochl oride 5'H
NVR (CDA 3): 7.24 (m 2 H); 709707(m6H); 7.01 (t, J 58 H)653
(nn, 9-3.28 (m 8 H): 2.06 (nn, 2 H):1.42 (s, iﬂ%g

0. 56 (swk%j?z"ﬁa%ﬂvs (ESI) 430 (MrH). EXAMPLE 108 10 Phar n&@gj?si?ﬁ b tests The
ability of a corrpou of the inventi®n to bind the 5HT6 receptor can be

det er mi ne®f UGt (AT tﬁ‘?ﬁ? EQPDW“PF?FI HsEasseAND usia the ftula The

usi ng i 11 eret U L BV Gy ERTRRY g SR R R Gl bR AT TReR = e

SHT6 recephok oMeh&: @hgg/p@tﬁleed by measuring |nh| bition of 5- HT induced
increase in"cAMP i n HEK 293 cells expressing the human 5-HT6 receptor (see.
Boess et al. (1997) Neurophannacol ogy 36: 713-720). Briefly, HEK293/5-HT6 20
cells were seeded inl\i)olyl sine coated 96-wel| plates at a density of 25
0001 Vel | and grown Eﬁ/éw(lm‘ﬂbwaygf!\%‘dﬁﬁ?l%af@aau@t%du un) (wit hout .
phenol -red) copfaiping 5% dial yzed Foetal Bovine Serum for 48 hours at 37C.
in a 5%C® incubator. The nediumwas then aspirated and replaced by 0.1 m
assay medi um Qbizeksh/Ba) moee 1SadltctedSnd thie pomasonti@binhodel Z6r sthdenif2ES this. 5 mM

i sobut yl et hyl xant hi ne and .1 nyg/ ni | E? bovi ne serum al bum n). After addition
of test SUBShLRERE COFJ@”W%?%%B‘F’%‘E}SP ogd sespltingigiaigh sigeal deppise faioe

i ncubat eg]- étht]:ﬁSLmspanﬁﬁte 34 & cbBpare R¥ LR dhACHPFRS of I%%oggﬁo LYMaRgagai n

aspirate MP content was determ ned using active CcAM kit
( AmerishamoRbanpiiwi & aBioctielidd, inBriETRAK(RPAES0)). mithel lpatenny o Hfoodant agoni st s

was quantified detgsrm mg@ he c centra%’lf on that caused 50% i nhibition 2
0 APR 20G8"RAHELYY HIUSEPIPLSOMPRUNASS EOpfFeflat [ 5-HTJ= 8 times EC50)

evoked i ncr eaggleiics f¥Rse Q§V@E/6§l’3§mtﬂ€pﬂt‘-’a{rﬁ leddd wﬁ@%%(éﬁ]ﬁ'?@'}ﬁo%@%)

Typical ly, the 5-HT6 receEtor affinity values (K ) "were in the range of
from 0. 1 Buvnhadtsgaavtl, Bervearlap8H-Ofvegeks withi amva@gaiwdzf weightief 30op (dfes)eod i nt ake

Ani mal s es ted a ri rrar ani nal for

scr eeni ngga‘s&‘?a%g?w %f{&hwﬁﬁﬁilf@oﬁgﬁﬁ%@aﬁl F% df‘cﬁ%‘?f’datqggﬁ Ging in a
hi gh 1si gnaled 9, Ht?r'n%ﬁtyr Aliave fr@@aéd&stﬁ%at&%ﬁ%%ﬁér@tlﬁocﬁ‘ﬂgr}%{&@ﬁ%ﬁ ficacy
data, the effect of the conpounds on food 10 consunption is also studied in

wi | d typéd2(lesyBghisdark aydeis sthie letmaueff alof p-frodde animals are conditioned for at

least one week before start of study.
Compounds
The test compounds are dissolved in solvents suitable for each specific compound
20 such as cyclodextrin, cyclodextrin/methane sulfonic acid, polyethylene glycol/methane
sulfonic acid, saline. Fresh solutions are made for each study. Doses of 30, 50 and 100
mg kg''day™! are used. The purity of the test compounds is of analytical grade.
Minipump implantation
The animals are weighed at the start of the study and randomized based on body
25 weight. Alzet osmotic minipumps (Model 2001D; infusion rate 8 ul/h) are used and
loaded essentially as recommended by the Alzet iechnical information manual (Alza
Scientific Products, 1997; Teeuwes and Yam, 1976). Continuous subcutaneous infusion
with 24 hours duration is used. The minipumps are either filled with different
concentrations of test compounds dissolved in vehicle or with only vehicle solution and
30 maintained in vehicle pre-warmed to 37°C (approx. 1h). The minipumps are implanted
subcutaneously in the neck/back region under short acting anesthesia
(metofane/enflurane). This surgical procedure lasts approximately 5 min. It takes about

3 h to reach sieady state delivery of the compound.



1

consuned during 15 hours of infusion of conmpounds is recorded. Male mce
(obese C57BL/ 6JBom Lepob and |l ean wld-type C57B1/ 6JBom bgggi)aﬁl gaard,
Denmark) 8-9 weeks with an average body weight of 50 g (o d 25 ¢g
(lean) ameO 0B®E63 n all the studies. The aninmals are houseBCEPRYIO23I9n cages
at 231C, 15 40-60 % hunidity and havé’free access to water and standard

| abor atory chéwod Tifiake fithdiPrementght / dark cycle is set to lights off at 5
p.m The aninmals are d for at |east one week before start of

d
study. Conpouhf& Weﬁﬂ‘\’égg‘g@k‘t}%gﬁlﬁtfr?d% mgRRire Aod Pethd H SRt WE{AYEabl e for
each Spe%éﬂo@ (‘BQMH’H{‘QM &%ﬁg%he@tﬁe%@'aﬁeﬁesﬁ wﬂe oSMGHORY gﬁ},&dlpé Aghane

sul foni c aci pol yet hyl ene gl ycol/ hane sul fonic aci I ne. Fresh

.-’sol ut i onswargh-imag peffamed aath stanbyuicosesd dMetidd, TBBlodRISAMObalamgekg- 1day-1 are
~used. The purlty of. the test coppounds i f anal tlcal ade. M ni punp
i npl ant at Perasriel sl %s&n%c%ﬁ%ﬁ%fng ﬁf’a?mf%@h%ftagx: T§rantrhs é“teﬂﬂUeda%

random 2 eheRangok R ARl BiotEisalbreg Ahdel, BSIIRN &1 MApS (Model, 2001 D

“infusion rate 8

are use essenti econmended by the
Al zet tecd:mmelakatmmfsor mati on manual (Al za Scientifi c Pr oducts, 1997; Teeuwes
and Yam 1976). Continuous ,subcutaneous infusion wth 24 hours durat| on is

used. The mi ni)ﬁﬁﬁﬁg""&f‘%“éflft Ipsina eonqepraliPRn different concentrations of test
conpounds di sppl g’né Emmfalab&ltan%ewréa;pl%mdywmmemaﬁolseéruﬁfu%ed ali30

mai nt ai ned i n vehicle pre-warned I oX . The m ni punps are
i npl arit edsupsubtwt wicoskhpd tnHPhe nds kﬂleamctaﬁsgiocthe ligeid chaimaatography ng

th 1 fl
oo el AR SO B0t PSR Sk SRR SR 0 very o
the conpoubgs an B2 3L RER A MorftofiNRi2&ea. PCT/ SE01/ 02319 Food i nt ake

measur enents The wei ght of the food pellets are neasured at 5 p.m and at 8
p. m for twoAdayer repessivearabatetfithestandaedsoheed syrongh e origin ismptdtet at i on of

t he osnot u T forned with a conputer assisted
Mettl er 'I‘!a? ?“QB}% ‘%fﬁmﬁl %Sné(/:@lggm@ygssiagﬁaﬁs spillage is corrected for. At
the ennd of thSiatkiehy etdl@aiom mal s are killed by neck dislocation and trunk

bl ood sanpled for |ater, anal g]l s of plasma drug concentrations.
Det er ni nat i orf Of SradRRiiedRE ’c“i’%ﬁ‘i‘SdﬁeaFH@drfP%l@ﬁﬁm%ﬁ%SéGLBJrvétdéYﬁ@]da‘Pé

precipit j} déi:tn EHgEg%ai‘Pe‘{}Ql' val g_,grgt fidrl g & AP o ﬂFal lﬁ 10, tﬁHB%%B@fBPé‘&nd‘ asfter

transfer vials and in ecte into i quid romat ogr aphy
treatment. The values are expressed as mean £ SD and + SEM from eight animals per

dose group. Statistical evaluation is performed by Kruskal-Wallis one-way ANOVA
20 using the per cent basal values. If statistical significance is reached at the level of
p<0.05, Mann-Whitney U-test for statistical comparison between contro! and treatment

groups 1s performed.



/[ mass spectronetric system The mass spectroneter is set for electrospray
positive ion node and Miltiple Reaction Mnitoring is used. A linear
regression analysis of the standards forced through the origin is used to
cal cul ate the concentrations of the unknown sanples. 15 Statiq%ggpﬁzm5

eval uati on Food consunption for 15 hours is neasured for the three
consecutive days and the percentage of spasal |evel values is derived for
each animal fromthe day before and after treatnent. The values are
expressed as nean SD and SEM from eight aninmals per dose group.
StatisticalCleMMSation is performed by Kruskal -Wallis one-way ANOVA 20 usi ng
t he per cent basal values. If statistical significance is reached at the

| evel of p<0.05, Mann-Whitney U-test for statistical conparison between
control anq‘tre@;gﬁﬁ%mmgQ@gﬂﬁnﬂ§agerforned. 2 0 APR 2005 -58 CLAIMS 1. A
compound of fornmula (1): R4 (1) wherein Ar is (1) phenyl, (2) naphthyl,
10 (3) a 5- to |0-nenbered nonocyrtic or Qicyclic heterocyclic ring having 1
to.4 heteroatons sel ected ﬁ;on1t e groulconsi sting of oxygen, sulfur, or

nitrogen, or (4) -R9-phenylR~whe each of phenyl, naphthyl, and
. \
(|
O~ &1

heterocyclic ring is independe y substituted with hal ogen,
Cl 6 al kyl, CF3, hydroxyl, C6 H3, COCF3, CN, 15 NO2, phenyl oxy,

phenyl, Cl _6 al kyl sul fonyl, C2-%6-.a W, -NR7R8, (-6 al kyl carboxyl,
fornyl, -Cl-6 al kyl - NH CO phenyl, -Cl-6\al kyl - CO-NH phenyl, -NHCOCl_6
alkyl, - CONR7R8, or SR7; wherein eiégséﬁ R7 and R8 is independently H or
Cl-6 alkyl; and RO is Cl.6 al kyl or .6 al kenyl, each of which being
optionally substituted with phenyl or phenyl oxy; 20&}?2 is H phenyl, I, or
Cl_6 alkyl; R3 is H or 3-(1l-azabicyclo[2.2.2]oct-2-en)yl; R4 is a

het er ocyclic riﬁ@¢§%ﬂected fromthe group consisting of: 2 0 APR 2005

Aris
(1) phenyl,
(2) naphthyl,
10 (3) a 5- to 10-membered monocyclic or bicyclic heterocyclic ring having 1 to 4
heteroatoms selected from the group consisting of oxygen, sulfur, or nitrogen, or
(4) -R’-phenyl; |
wherein each of phenyl, naphthyl, and heterocyclic ring is independently optionally
substituted with halogen, C,.¢ alkyl, CF3, hydroxyl, C;.s alkoxyl, OCF;, COCF3, CN,
15  NO; phenyloxy, phenyl, C alkylsulfonyl, Cs.¢ alkenyl, -NR'R®, C\ alkylcarboxyl,
formyl, -C,.¢ alkyl-NH-CO-phenyl, -C, s alkyl-CO-NH-phenyl, -NH-CO-C, ¢ alkyl, ~
CO-NR'RS, or SR’; wherein each of R” and R® is independently H or C,¢ alkyl; and R’
is Ci alkyl or Cz4 alkenyl, each of which being optionally substituted with phenyl or
phenyloxy;
20 R?is H, phenyl, I, or Cy.¢ alkyl;
R’ is H or 3-(1-azabicyclo[2.2.2]Joct-2-en)yl;

R* is a heterocyclic ring selected from the group consisting of:




-5 NNNNNN N NN~ N NN R6ERERS RERERSIs Rand Ck wherein R6
is H Cl-6 alkyl, or benzyl; and R5 is H, hydroxy, Cl 3 al koxy, F, N2, CF3,
OCF3, or a heterocyclic ring selected fromthe group consisting of: /N11~1
NN' NNNR6 RERER5CNINI'~ RER NN I \lI and \\N J0AR 8% Rs or

a pharmaceutically acceptable salt, hydrate, .or stereoisoner thereof. 2. A
conpound according to claim1, V\/nerel nsgl0 Ar is (1) phenyl, (2) 1 -naphthyl
or 2-naphthyl, (3) a 5- to | O nmenbered nonocyclic or bi cycllc het er ocyclic
ring having 1 to 4 heteroatons selected fromthe group consisting of

oxygen,

napht hyl ,

with F,
2 0 APR

R and R8 is in

16

15

sul fur, of nitrogen, or |15 (4) -R% phenyl V\,herel n leach of phenyl,

and heiper c c ring ms i ndepe ent pt| al | substituted
h drox phenyl C2-6
en I NR R8 a. a R7 er ein each of
nden or ky N and | S CI -

a, Br,
2005 -

~
J o b7 ,L !
(D™ LC
SO0 =X
N N é“ N N rf
R® F}as R® R®
wherein R®is H, Cr.¢ alkyl, or benzyl; and

R’isH, hydroxy, C;.; alkoxy, F, NO;, CF3;, OCF3, or a heterocyclic ring selected

from the group consisting of:

mlefulefegel

4, A L
N.__ N
Ot oh Gl
R® RE R® R® :

or a pharmaceutically acceptable salt, hydrate, or stereoisomer thereof.

2. A compound according to claim 1, wherein

Aris

(1) phenyl,

(2) 1-naphthyl or 2-naphthyl,

(3) a 5- to 10-membered monocyclic or bicyclic heterocyclic ring having 1 to 4
heteroatoms selected from the group consisting of oxygen, sulfur, or nitrogen, or

(4) -R’-phenyl;
wherein each of phenyl, naphthyl, and heterocyclic ring is independently optionally
substituted with F, Cl, Br, C, alkyl, CF3, hydroxyl, Cy.s alkoxyl, OCF;, phenyl, Ca.6




R2 is H phenyl, I, or Cl-6 alkyl; R4 is selected fromthe group consisting
of: ) and ENfl N) N5 ; and R5 is C _3 al koxy or a heterocyclic ring
selected fromthe group consisting of: NL EN' HN N NN/ ~N-N-and/ H HHN 3.
A conpound according to claim1, wherein Ar is phenyl, optional i yPR 2005
substituted 10 with F, d, Br, nethyl, CF3, C.4 aIkoxyI OCF3,

NO2, phenyl oxy, phenyl, nethyl sul fonyl ., gt - NR7R8, where each of R7 and R8 is
i ndependently H or nmethyl. 4. A conpound according to claim1l1l, wherein Ar is
| -naphthyl or 2- napht hyl , each of which being optionally substituted with
F, O, BralkesyhyWRIF-NH- @D@]&Iﬂbﬂwfsmﬁﬁeﬁﬁeadwfmd B%;snyl oxy, phenyl,

nmet hyI suI fo - ere of .R{ and R8 is independently H or
net hyl . “%&Wﬁﬁﬂﬁk{;l &WW dtg rtarzrﬂkf wherein Ar is a heterocyclic

ring se ecte 2 OMC C sting of furyl, pyrrolyl, triazolyl,
I d lppp? VI TOMC COLIRHS ff I lyl, [ |yl

di azol yl , oxazonI hi azol yl , 20 oxadi azol yl , |soth|azolyl i soxazol yl,
th|ad|azonI ﬁyn$a#mnmb&mnnh@QMmppymaﬂu@yﬁ thlenyl |n1dazolyl,

pyrazol yl, |ndonI qui nolinyl, iso U|noI|nyI benzofuryl benzot hi enyl, and
benzoxadlazolyl each of |ch beln optlonall substltute W th halogen

Cl -6 al kyl, B hydrox N Cl -6 al.Kax

Cl -6 al kyl suI %nyl agk\ F(g ﬁw al ka\ﬁ car oxy formyl,

-NH CO- Cl . 6aky| redn each ¢f R7)and RS is

i ndependent | y HNor CI 6 alN N HN 2<0 ASR 2005 -61,6. conmpound
according to clHims5, V\/ne'F'eln Ar isHa hete clic ring selectgdd fromthe
group consisting of pyridyl, thienyl, imdazolyl, pyrazolyl, benzot hi enyl ,
and benzoxadi Bz §1.3 alkershoret h@ﬁﬁb@ﬂ’phbéinlgqebpﬁeﬁ(ﬁmm the sseHpstonsistingiof t h

hal ogens or C |-6 al kyl .

cPeVUegerle)

3. A compound according to claim 1, wherein Ar is phenyl, optionally substituted

10 with F, Cl, Br, methyl, CF3, C,.4 alkoxyl, OCF3, CN, NO; phenyloxy, phenyl,

;] enyl oxy, phenyl,

methylsulfonyl, or -NR'R®, where each of R” and R® is independently H or methyl.

4. A compound according to claim 1, wherein Ar is 1-naphthyl or 2-naphthyl, each
of which being optionally substituted with F, CI, Br, methyl, CFs, C;4 alkoxyl, OCF;,

15 CN, NO,, phenyloxy, phenyl, methylsulfonyl, or -NR'R®, where each of R” and R¥is
independently H or methyl.

5. A compound according to claim 1, wherein Ar is a heterocyclic ring selected
from the group consisting of furyl, pyrrolyl, triazolyl, diazolyl, oxazolyl, thiazolyl,

20 oxadiazolyl, isothiazolyl, isoxazolyl, thiadiazolyl, pynidyl, pyrimidyl, pyrazinyl, thienyl, |
imidazolyl, pyrazolyl, indolyl, quinolinyl, isoquinolinyl, benzofuryl, benzothienyl, and
benzoxadiazolyl, each of which being optionally substituted with halogen, C,.4 alkyl,

CF;, hydroxyl, Cy.5 alkoxyl, OCF3;, CN, NO;, phenyloxy, phenyl, C alkylsulfonyl, Cs4
alkenyl, -NR'R?, C,.s alkylcarboxyl, formyl, -NH-CO-Cy.¢ alkyl, -CO-NR'R®, or SR’;

25  wherein each of R and R® is independently H or C;4 alkyl.



5 7. A compound according to claim®6, wherein Ar is 2-pyridyl, 3-pyridyl, or
4- pyridyl. 8. A conpound according to claiml1, wherein Ar is a 5- to
7-menbered aromatic, partially saturated, or conpletely samp%ﬁ:%%
het erocyclic ring having | to 4 heteroatons 10 selected fro group
consistirng of 0, S, or NRRO, where R1I0 is H C -6 alkyl, -CO CF3, or
absent. 9. A conpound according to claigl, wherein Ar is -R9-phenyl,
wherein RO is C1.3 alkyl or C2_3 al kenyl, each of which being optionally
substituted with phenyl, and 15 wherein phenyl is optionally substituted
with F, d 6. Br, Aneinlipdund @Erdi@k telclaink 6 xyherein(GhRS a HeNrodYCRe ripg eslydted

met hyl sul f%nyl or -NR7R8; each of 5}7},%2(1 R8 being indegendentlg Hor C1.6
al kyl . 10. KoBGhS 8THE aBE g HPyTgyhMyenianidazold, maazolylgbenzofirayband each of

R2 and R3 j : . g 0 ' . ' 1 0,

wher ei n ea‘é%lzégkqﬁ a%lgéa%%?g}ﬁm%d%g%@gln@?g} gutﬁg%{lggc}gi/tg ?@l‘%%s% Cé‘é%g(gf' ed from
the group consisting of: ;) J;) N) N RE HHRs 25 wherein R6 is H Cl1.3
al kyl, or benzyl. and 12. A conpound according to claim1l, wherein At is
phenyl ,3 opti on&ldoypsund aseordiag to Glplh o pvherein Agns 2rasridyl, 3-rorsiyl 144 al koxyl ,
OCF3, CN, %ylphenyl, met hyl sul fonyl, or -NR7R8 where each of R7 and R8 is
i ndependentiy “H or nethyl; each 2 0 APR 2005 Wof R2 and R3 is H, and each
of R4 and R5 is independently a heterocyclic ring selected fromthe group
consisting of. NNcN ", (N _ NN . Rs HHwhherein R6 is H Cl1 .3 alkyl, or
benzyl. 5 8nd 18 COMPOYRPatRvaliae évrlaimh g, wWeereinahiis 2 5- i dregmpenpd argmatic,napht hy|

2- napht fiyl; f o i i qnal | y: i 0 i . Br,
O oy P Ol Lkl MO e ABY BRI SHAPA LM P L rofron B
met hy| Bl f eskoted foom1INREREp cuhigstiagedd) Sobr RR'GrdieRBR 1°Ss Hi adepkprledOl y H or

met hyl ; each of R2 and R3 is H, and each of R4 and R5 is.
CF,, or absent.

9. A compound according to claim 1, wherein Ar is -Rg-phenyl, wherein R’ is Cis
alkyl or Cy.3 alkenyl, each of which being optionally substituted with phenyl, and

15  wherein phenyl is optionally substituted with F, Cl, Br, methyl, CF;, C,.4 alkoxyl,
OCF3;, CN, NO,, phenyloxy, phenyl, methylsulfonyl, or -NR'R® each of R” and R®
being independently H or C| .6 atkyl.

10. A compound according to any one of claims 1 to 9, wherein each of R? and R” is

20 H.

11. A compound according to any one of claims 1 to 10, wherein each of R* and R’

is independently a heterocyclic rihg selected from the group consisting of:

D LD -

25  wherein R®is H, C1.3 alkyl, or benzyl.

z_

Iz

12. A compound according to claim 1, wherein Ar is phenyl, optionally substituted
with F, Cl, Br, methyl, CF3;, C,.4 alkoxyl, OCFs, CN, NO;, phenyloxy, phenyl,
methylsulfonyl, or -NR'R® where each of R” and R® is independently H or methyl; each



10 i ndependently a heterocyclic ring selected fromthe group consisting of:
H H wherein R6 is H Cl1-3 al kyl, or benzyl. 0 and 14. A conpound accordi ng
to claim1, wherein Ar is a heterocyclic ring selected 15 fromthe group
consi sting of pyridyl, thienyl, inidazolyl, .pyrazolyl, benzot Rild}I200and
benzoxadi azol yl, each of which being optionally substituted wi th hal ogens or
Cl-6 alkyl; each of R and R3 is H; each of R4 and R5 is independently
a heterocyclic ring selected fromth":‘ggr_oup consisting of: NNC., ) j, f,~
N NNR6 HH 20 wherein R6 is H, Cl-3 alkyl, or benzyl. and 2 0 APR 2005 -63
IN- JN) HR3 4 }Q@Rﬂ@éﬂ By d2hof REahg B° ﬁll ehaend%ﬁtl}?ﬁ'ﬂ%békoc éﬁcf’i géecte% compound
according to claim 14, wherein Ar iIs py -pyrl&/y , - pyridyl;
each of Rz‘roamme@omlscdftsxsangjoéach of R4 and R5 is |ndependently a

het erocyclic ring selected fromthe group consi sti ng of: 0 and 16. A
conmpound accof di ng to ql aim1, V\A"EI’EI n Ar s -Ro- ph nyl ; each of R2 and R3
is H and eacN.of R4 and R5 is i ndependengtNy a he cycllc rin sel ected

fromthe grpup lconsisting of. H R6 and H wher ei R6 |ds Chy 3 al kyl,
or benzyl; i.8 Cl-B alKyl or [C2_3 al ke eac of ptl onal I y
substltuted wW¥t h pkényN;” and -ph IS optNonaIIy stltuted

Br, nethyl, Cﬁ% C _4 #l koxyl, OBF3,
nethylsulfonyl, or -
wherein R® is H, C,.; alkyl, or benzyl.

, phgmyl oxy, phenyl, H

2

13. A compound according to claim 1, wherein Ar is 1-naphthyl or 2-naphthyl, each
of which being optionally substituted with F, Cl, Br, methyl, CF;, C .4 atkoxyl, OCF;,
CN, NO;, phenyloxy, phenyl, methylsulfonyl, or -NR'R?, where each of R’ and R%is
independently H or methyl; each of R?and R’ is H; and each of R* and R’ is.

10 independently a heterocyclic ring selected from the group consisting of:

sBoUsNeRORT~

wherein R® is H, C;.3 alkyl, or benzyl.

Iz

14. A compound according to claim 1, wherein Aris a heterocyclic ring selected

15  from the group consisting of pyridyl, thienyl, imidazolyl, pyrazolyl, benzothienyl, and
benzoxadiazolyl, each of which being optionally substituted with halogens or Cy.¢ alkyl;
each of R? and R is H; and each of R* and R® is independently a heterocyclic ring

selected from the group consisting of:

sleUeleNoRt=

20 wherein R®is H, C\.3 alkyl, or benzyl.

xI




NR7R8; each of R7 and R8 being independently Hor Cl1_6 alkyl. 17. A conpound
according to claim1, said conpound being

1- phenyl sul f onyl - 4- pi per azi nyl i ndol e hydrochl ori de, Can

1-[ (2, 5- di met hoxyphenyl ) sul f onyl ] - 4 ( 1- pi per azi nyl ) - 1+ i ndol e RPAScilbr i de
1- (mesityl sul'fonyl)-4-(1-piperazinyl)-1Hindol e hydrochl ori de, 20

1- (1- napht hyl sul fonyl ) - 4- (1- pi per azi nylgs- 1H-i ndol e hydrochl ori de,

N, N- di met hyl - 5-{[ 4- (1- pi perazinyl)-1 Hindol-1-yl]sul fonyl} -1-
napht hal enam ne hydrochl oride, 1-[(4-propoxyphenyl)sulfonyl]-4-(1-pip
erazinyl)-15.Hi Adohﬁotm(ﬁacmofdimg foddaim 14, wherein Ar is 2-pyridyl, 3-pyr1dyl or 4-
1[(25d|chloro3t Ifonl]4 1- pi.par.azi nyl ) -1Hindol e

hydr ochl or®Xlyl eagh o ﬁ)‘%cth‘f dhyanfR4.1 mdeperidenty %Wt?mﬁy‘l]l-cl ndol e

Ez(cji;ggm SHI%selefkg[f&%&ﬁ&%%_&hﬁg%%%ﬁg%k) sul fonyl ] -4-(1-pi perazinyl)-1Hi ndol e

1, 1' - bi phenyl ]|- 4- y]sulfonyl) 4- (1 pi perazinyl) -1 H-|ndole hydr ochl ori de,
1-[(3, 4-di rret phenyll\}sulfonyl] 4-(1-pip a2| nyI)Nl H i ndol e N

Xy
hydrochlorl
5- et hyl - t yI p razi pyl) - H- in oI-I-yI] ulhndyIEén%}yl et her
hydrochlorld enyl nyl ] - & - pi peraz M -1

H-i ndol e hydrdghlorlde

1-[ (5-chl oro- R 3- dlnethyI-IFprrazoI sulfony$] 4- (1 - plpera2|nyl) 1H

i ndol e hydro

1-1(3- éhlor%‘39 lﬁgighéﬁmw suP?gﬁ§l] 4-(1-piperazinyl)-1 Hindole
hydrochl ori de, 10 2-chloro-5-(4-([4-(1-piperazinyl)-l1Hindol-1- yl]sulfonyl}
phenoxy) benzonitril e hydrochl ori de,

4- br ono- 2-{9 4- (Acpmpeingzicagrdng tprcianich, whegain dals FnyatepHerash of B¢ 1epd Rat her
Egg; ggm 8; I§ ancﬁgzx(c%l ot 'R@%El&ﬁs Ny n)ie};En(dg’ntByJ hg¥1Jo§)'7'(!hcq{}}g s?efe%é'dlfﬂ)%?l(h% group
7-{[4-(1- pmpﬁﬁagpﬂyl) 1H i ndol - 1-yl]sul fonyl}-2-(trifluoroacetyl)-1, 2,3, 4-
tetrahydr0|so ui nol i ne hydrochl ori de, nethyl

2-{[4-(I-pipe a2|nyl) %Fklndol 1- yl]sulfonﬂl}phenyl|su|fone hydf ochl ori de,

1-[(4-fluoro yl ) sul fonyl ] -4-( } pi peraziamy]) -1 Nadol e hydrocgl oride, 20
1-[ (5-chl or §- }thyl-l .
- benzot hi en )sul fonyl]] - 4-(1- pi perazi 1H i\qdol h%‘i‘oc
4- (4- et hyl - F\' - pi pér NI ny®™) ~1- (4 ret hy"bezenesul | ) - Ol e
10 H K8 H

wherein R® is H, C,.; alkyl, or benzyl; R’is C 1-3 alkyl or C,.; alkenyl, each of which

being optionally substituted with phenyl; and phenyl is optionally substituted with F, Cl,

Br, methyl, CF3, C,.4 alkoxyl, OCF;, CN, NO, phenyloxy, phenyl, methylsulfonyl, or -

NR'R®: each of R’ and R® being independently H or C\.¢ alkyl.

15 '

17. A compound according to claim 1, said compound being
1-phenylsulfonyl-4-piperazinylindole hydrochloride,
[-[(2,5-dimethoxyphenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride,
1-(mesitylsulfonyl)-4-(1-piperazinyl)-1H-indole hydrochloride,

20 1-(1-naphthylsulfonyl)-4-(1-piperazinyl)- 1 H-indole hydrochloride,

N,N-dimethyl-5-{[4-(1-piperazinyl)-1H-indol-1-yl]sulfonyl}-1-
naphthalenamine hydrochloride,

1-[(4-propoxyphenyl)sulfonyl}-4-(1-piperazinyl)-1H-indole hydrochloride,

1-[(2,5-dichloro-3-thienyl)sulfonyl}-4-(1-piperazinyl)-1H-indole
25 hydrochloride,

1 -[(4-rhethoxyphcnyl)sulfonyl]-4-(1 -piperazinyl)-1H-indole hydrochloride,
1-[(2,4-difluorophenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride,



hydr ochl ori de hydrochl ori de,

4-pi perazino-N-(4-trifluoronethyl)phenyl sul fonyl)indol e hydrochl oride, 25
4- (3- et hyl pi perazine)-(N-(4-trifluoronethyl)phenyl sul fonyl )i nd@I0eAPR 2005

di hydrochl ori de, 4-(4-nethyl-I|-piperazinyl)-1-(2-methyl benzenesul fonyl)-1
H-i ndol e hydrochl ori de,

4- (4- ethyI-I-plperaZ|nyI) 1- (2- met hyl begzenesul fonyl) -1 Hindole 30
hydrochl ori de, 4-(I-piperazinyl)-1-(2-nethyl benzenesul fonyl)-1Hindole
hydrochl ori de,

4- (5-aza- i ndol i zi-(il y-bjphdny 24ndutiohpyaz@nssetatiapy IH-iidoletddlhtyideochl ori de,
4-(4-methyl -1 -honopi perazinyl)-1-(2-nethyl benzenesul fonyl)-1 Hindole
hydr ochl ori de, 35[(3,4- dlmethoxyphenyl)sulfonyl]-4 (1-piperazinyl)-1H-indole hydrochloride,

4- (3-net hyl -1 - pizg)er azinyl)-1- )éZ met hyl benzenesul fonyl ) - 1Hi ndol e

hydrochl ori de, 2-meRpR2a0eBox @5 [4{{-pipsraimdni Fendgl -y smﬁﬁnﬂépmhgthyr |
- (2- et hyl benzertesmchéomde) - | H-i ndol e hydrochl ori de, 4 (4-1isopropyl - |

- pi pera2| nyl ) - 1- ( 2- met hyl benzenesul f ony )l-l H i ndol e = hydrochl ori de,

4- ((1S545S) - 2- nethif@.S5di law@barmilﬁyhfp@[l}zﬂ«z‘ ﬂmﬁuwl)-lﬂ lpéole hydrochloride,

e SRRl g 16
hydr ochl ori de, M

3, 5-di net hyl -1 - I | ) - 1H-i e Ohdrochlor de,
4. ( 4- ot hyl ah pi a(yﬁ%ﬁﬁf?)% %et%‘%&’ﬁ ﬁsﬁljﬂwwl‘? qir%éﬂfih &8t or de.

4- pi per azi nyI -I ebenzenesul fonyl ) - 1H-| ndol e hydrochl oride,

4- pi pgpam (iﬂ r 4 n enesul f ony igf |1ndol e hydrochl ori de,

4- azin I-I : ﬁ %réizjn?’@ ndol e hydrochl oride, 15

4- B: Ber ai: nzl g]E“I% PO’@E Wgﬁlltlf‘lﬁ pogg‘t{ ridfidol e hzdr ochl or: de,

4- pi perazi nyl - I 0 ochl ori de,
4- BI Ber azi ngl 4(%(0%%3 {11 &Eé@%{r‘%’ @h '@bl%?-l i nﬁgf@%‘w} ogﬂlﬁlﬁ%yg&ﬂé

4- pi per azi nyl - - 7-chl oro- 2, 1, 3- benzoxadi azol e sul fonyl)-IHindole

hydrochl ori de, %2(_139 gérgﬁhg‘lg'lnéﬁlp)%nfyﬁs%lﬁﬂ 39%%@@m¥%ﬁw@lm | ndol e

hydrochl ori de, eraz phenoxybenzenesul
hydroghl ori de, 7-{[4-(1-piperaziny})-1H-indol-1-yl]sulfonyl}-2-(trifluoroacetyl)-1,2,3,4-
tetrahydroisoquinoline hydrochloride,

methyl 2-{[4-(1-piperazinyl)- 1 H-indol-1-yl]sulfonyl } phenyl sulfone
hydrochloride,

1-[{4-fluorophenyl)sulfonyl]-4-(1-piperazinyl)-1H-indole hydrochloride,

20 1-[(5-chloro-3-methyl-1-benzothien-2-yl)sulfonyl]-4-( l-plperazmyl) 1H-indole
hydrochloride,

4~-(4-methyl-1-piperazinyl)-1-(4-methylbenzenesulfonyl)-1H-indole
hydrochloride hydrochloride,

4-piperazino-N-(4-triflucromethyl)phenylsulfonyl)indole hydrochloride,

25 4-(3-methylpiperazine)-(N-(4-trifluoromethyl)phenylsulfonyl)indole
dihydrochloride,

4-(4-methyl-1-piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole
hydrochloride,

4-(4-ethyl-1-piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole
30 hydrochlonde,

4-(1-piperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole hydrochloride,
4-(5-aza-indolizidinyl)-1-(2-methylbenzenesulfonyl)-1 H-indole hydrochloride,

4-(4-methyl-1-homopiperazinyl)-1-(2-methylbenzenesulfonyl)-1H-indole
hydrochloride,

35 4-(3-methyl-1-piperazinyl)-1-(2-methylbenzenesulfonyl)- 1H-indole
hydrochloride,



4- pi perazi nyl -1 -(4-chl orophenyl net hanesul f onyl ) - 1H-i ndol e hydrochl ori de,

4- pi perazinyl -1 -(4-nmnmet hyl phenyl met hanesul fonyl ) - 1Hi ndol e hydrochl ori de,
4-pi perazinyl- 1 -(1, 1 -diphenyl ethanesul fonyl)- | Hindole hyd%@cngh%d..de,
25 4-piperazinyl- | -(4-trifluoromethoxybenzenesul fonyl)- | Hindol d
hydr ochl-ori de, - )

4- pi perazinyl -1 -(5-[ (benzoyl am no) net hy%;;t-hi ophene-2-sul fonyl)-1 Hindol e
hydrochl oride, 1-[(N-nmethyl-1 Him dazot~3-yl)sulfonyl]-4-(1-pip erazinyl)-1
Hindol e hydrochloride, 30

N- benzenesul f onyh v 5 (4. i 1-0p 1= dl st J1H-

N- (4- et hyl benze#%cggf}?s gggé)ﬂ%gﬂ( 1?1@%%% "r’?gp pli %e%gﬂgpﬁ)?h?er{ew]{qﬁylgdl()}ll g}dole

N- benzenesul f onyl = 5- 4{-| sopropyl pi perazin- 1 -yl)-indole,

N- (4- met hyl benzepggidd R!})XJI-)l:p'?pe(rﬂz‘ih ?-@f(QQﬁ(étﬁjle&{z%ﬁééﬁiﬂohylh-)lH-ﬁ‘ﬁ@iee1 2 0 APR
2005 -66 N-(3, 4- (i fNELligxybenzenesu

fonyl)-5-(4-propyl prperazin-1-yl)-indole, hydrochloride,

N- ( 3- f | slor obenzenegul AN kg1 4-AEARBWYBIPLES 3Rieptyd)-Yi(2- | ndol e,

hydr ochl or i de, i _ i< .
_§| ;?icndg{le, e5 h%ﬁh g%flgﬁﬁé%}g%ﬁnﬁ‘?%cfow droehidiftihet hyl pi perazin

N- ( 1- napht al enesal 4 aythyi-15hdidopTBérih PR ebatdeneshiifhyh i 1hdRldgle hydrochl ori de,
N- ( bi phenyl - 4- SU}H)fd?&}Hléﬁ&-M‘ nmet hyl pl perazi n-1-yl)=-indol e, hydrochl ori de,
N- (4- met hoxybenzenesu) f onyl ) - 5- (4- met hyl pi perazin-1-yl)-indol e,

hydrochl oride,  4@:is 3,5-dimethyl-1-piperazinyl)-1-(benzenesulfonyl)-1H-indole

N- (3, 4yl et hoxy%mg&wl fonyl)-5-(4-met hyl pi perazi n-1-yl)-indol e,

hydr ochl ori de, N-(2,4-difluorobenzenes u | fonyl)-5-(4-nethyl pi perazin- |
-yl)-indole, hydl{(pethlybtipiigsrazinyl)-1-(benzenesulfonyl)-1H-indole hydrochloride,

N- (4- met hoxybenzenesul f onyl ) - 5- (4- benzyltpi perazin-1-yl)-indole, 15
hydrochl ori de, 4-piperazinyl-1-(4-nitro-benzenesultonyl)-1H-indole hydrochloride,

N- (2, 4-di f1 uor obenzenesul f onyl ) - 5- ( 4- benzyl pj zjin-1-yl).-indol e,
hyélr ochl ori de, 4-plzpera21sr1yl-1-(4ybr)omo~b(enzenesu% on?ri)Pl?{-?ndole l?fyc}/m():hlorl_e,

N (4 but oxybenzepeaul L 00Vh )andcho RRRZVLRIRE Ao Ay B8Rk e,
N- (3, 4redi Met hox i By (A it perazi - _ipdol e,
ey PREERERI [ EbleneheRRRRI D! PEERRIInloARED & ol e,

yh
hydr ochl ori de, I\%—j
hydrochl ori de, Mpipsapinal gBariBusiehicdiy bintenéslbanpylpinpicarydodhotide; i ndol e,

hydr ochl ori de,
4-piperazinyl-1-(4-cyanobenzenesulfonyl)-1H-indole hydrochloride,

4-piperazinyl-1-(4-chloro-7-chloro-2,1,3-benzoxadiazole sulfonyl)-1H-indole
hydrochloride,

20 4-piperazinyl-1-(3-cyanobenzenesulfonyl}-1H-indole hydrochloride,
4-piperazinyl-1-(4-phenoxybenzenesulfonyl)-1H-indole hydrochloride,
4-piperazinyl-1-(4-chlorophenylmethanesulfonyl)-1H-indole hydrochloride,
4-piperazinyl-1-(4-methylphenylmethanesulfonyl)-1H-indole hydrochloride,
4-piperazinyl-1-(1,1-diphenylethanesulfonyl)-1 H-indole hydrochloride,

25 4-piperazinyl-1-{4-triflnoromethoxybenzenesulfonyl)-1H-indole hydrochloride,

4-piperazinyl-1-(5-[(benzoylamino)methyl]thiophene-2-sulfonyl)-1H-indole
hydrochloride, '

1-[(N-methyl-1H-imidazol-4-yl)sulfonyl]-4-(1-piperazinyl)-1H-indole
hydrochloride,

30 N-benzenesulfonyl-5-(4-methylpiperazin-1-yl)-indole,
N-(4-methylbenzenesulfonyl)-5-(4-methylpiperazin-1-yl)-indole,
N-benzenesulfonyl-5-(4-isopropylpiperazin-1-yl)-indole,
N-(4-methylbenzenesulfonyl)-5-(4-isopropylpiperazin- 1-yl)-indole,



N- (4- propyl benzenesul fonyl ) - 5- (4- benzyl pi perazin-1-yl)-indole, 25
hydr ochl ori de,

N- (3-fl uorobenzenesul fonyl ) - 5- (4-benzyl pi perazi n-1-yl)-indol e, .
hydrochl ori de, N-(4-nethoxybenzenesul fonyl)-5-(piperazin-1-yl)- ZHJ@RJWE
hydrochl oride, N (2, 4- d|fluorobenzenesulfonyl) 5- (pi perazin-1-yl)-indole,
hydr ochl ori de, N (4-butoxybenzenesul £ggyl)-5-(pi perazi n-1-yl)-indole,

hydr ochl ori de, 30

N- ( 3, 4- di met hoxybenzenesul f onyl ) %mlfera2|n yl)-indol e, dihydrochloride,
N- ( bi phenyl - 4- sml{%)ﬂ;dxr)w@owepémiul YDyi- 64'Pfﬁ§blpmcr@ilh§rﬂ’#)d@ﬁ$]6rl de,

N- ( napt hal ene- 2-hydtdcbloyidg; 5 (plpera2|n 1-yl')-indol e, dihydrochloride,

N- (4- pr opyl benzenesul f onyl) fp| perazi n-1-yl)-indol e, di hydrochl| ori de,
N-(3-fluor obenzéﬁlré%@upmbyméen enpEsd fimopylypyrazindoyB-indala paduchlosde.de, 35

Nél;enzenesul fon)ﬁ (ﬁ? r(o%y%%glgeznleguhgbnw) 5 {4nrglgtlh?/lp1perazydr Oﬁ)-m ri de, 2 0 APR 2005
3-.(1- a?abi cycl o[l’Zd@CQF@éFr 2-en-3-yl)-1-[(4-fl uorophenyl )sul fonyl]-1Hi ndol e,
2-iodo-I|-(ph d d

2. phenyl - 1 ( phenyt SurarEHyisrufenst - Bt ipiboms - FD o SRR SR For  de.

4- pi i nyl I 51
ohenyl sul f onyl MRS AEEAR RSP Rehp e %Z@Ef-&hﬁﬁéﬁé‘@%%ﬁlox‘ﬁr mpound
according to cl g —ﬁwet&%&%r&@ﬁ@@“&%lﬁ?'(ﬁ%&hg(lﬂga@ﬂlﬁpH SR, - 4-

(1- pi perazinyl) F% conpoun cording'to claim1, said

conpound bei ng (DSH@ di met hoxyphenyl )sul fonyl]-4-(1-piperazinyl)- |

Hindgpe. 20. ArcoMRAunshasdehsinb fofylgisai4ihdthy pddatRIRANRdoRe! NY
4- (1- pi per azi ”ylh}rdrfacl(;l%ndé’y“ dyl sul fong[/llg)saell—l-l n%i(%ﬁje hydrmgg}ﬁl oride. 15 21. A
phar maceut i cal conposition conprising a conmpound of claim1 and a

phar maceut i cal | W-grsaphpbblencaietkl@inyl)22(4- ﬁeﬂ@@?&tﬂﬂnﬂcﬁMQOM to any one of
claims 1 to 20 h?dmgmgnu@ t herapy. 20 23. Use of a compound according to any
one of clainms 1 to 20 in the manufacture of a nedicanment for treating or
preventing a di degsmethekpbedetoulfbylsb(bbamiyipipaebahadylpitdoe, receptor. 25
24. The use accgy@{ba]goh@e claim 23, wherein the disease is obesity. 25. The
use according to claim 23, wherein the disease is a CNS di sorder.

N-(2,4- d1ﬂuor0benzenesulfonyl) 5-(4-benzylpiperazin-1-yl)-indole,

hydrochloride,

N-(4-butoxybenzenesulfonyl)-5-(4-benzylpiperazin-1-yl)-indole,
hydrochloride,

20 N-(3,4-dimethoxybenzenesulfonyl)-5-(4-benzylpiperazin-1-yl)-indole,
hydrochloride,

N-(biphenyl-4-sulfonyl)-5-(4-benzylpiperazin-1-yl)-indole, hydrochloride,
N-(napthalene-2-sulfonyl)-5-(4-benzylpiperazin-1-yl)-indole, hydrochloride,

N-{4-propylbenzenesulfonyl)-5-(4-benzylpiperazin-1-yl}-indole,
25 hydrochloride,

N-(3-fluorobenzenesulfony!)-5-(4-benzylpiperazin-1-yl)-indole, hydrochloride,
N-(4-methoxybenzenesulfonyl)-5-(piperazin-1-yl)-indole, hydrochloride,
N-(2,4-difluorobenzenesulfonyl)-5-(piperazin-1-yl)-indole, hydrochloride,
N-(4-butoxybenzenesulfonyl)-5-(piperazin-1-yl)-indole, hydrochloride,

30 N-(3,4-dimethoxybenzenesulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride,
N-{biphenyl-4-sulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride,
N-(napthalene-2-sulfonyl)-5-(piperazin-1-yl}-indole, dihydrochloride,
N-(4-propylbenzenesulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride,
N-(3-fluorobenzenesulfonyl)-5-(piperazin-1-yl)-indole, dihydrochloride,

35 N-benzenesulfonyl-5-(piperazin-1-yl)-indole, dihydrochioride,
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3-(1-azabicyclo{2.2.2]oct-2-en-3-yl)-1-[(4-fluorophenyl)sulfonyl}-1H-indole,
2-iodo-1-(phenylsulfonyl)-4-(1-piperazinyl)-1H-indole hydrochloride,
2-phenyl-1-(phenylsulfonyl)-4-( 1 -piperazinyl)-1H-indole hydrochloride,
4-piperazinyl-2-methyl-1-benzosulfonylindole triﬂuoroacetate, or

1-phenylsulfonyl-4-(homopiperazinyl)-indole hydrochloride.

18. A compound according to claim 1, said compound being 1-(phenylsulfonyl)-4-

(1-piperazinyl)-1H-mdole.

19. A compound according to claim 1, said compound being 1-[(2,5-

dimethoxyphenyl)sulfonyl]-4-(1-piperazinyl)- 1 H-indole.

20. A compound according to claim 1, said compound being 4-(1-piperazinyl)-1-(3-

pyridylsulfonyl)-1H-indole hydrochloride.

21. A pharmaceutical composition comprising a compound of claim 1 and a

pharmaceutically acceptable carrier.
22. A compound according to any one of claims 1 to 20 for use in therapy.

23.  Use of a compound according to any one of claims1 to 20 in the manufacture of a
medicament for treating or preventing a disease related to the serotonin related 5-HTg

receptor.

24. The use according to claim 23, wherein the disease is obesity.

25.  The use according to claim 23, wherein the disease is a CNS disorder.



