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One object of the present invention is (i) A compound of the formula:
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Rl O\4-/ (R6 )n R7 wherein: R and R2 each
i ndependently is hydrogen, alkyl, aryl, acyl, halo,

W@ Ramo350dm no, cyano, al koxy, hydroxy, aryl oxRCT/EP2003/011323

al kylthio, arylthio, thiol, c%%ponylanino, 5
am nocar bonyl, or hal oal kyl ; ‘and R4 each

i ndependent |y |s_9ydro‘ _ halo al kyl, acyl, aryl, or
aryl al kyl;  ni sOK04 i Reach |ndepen¢gnt occurrence

IS hydrogen, al k nd R8 each

I ndependently is 10\ RO

hydr ogen, al kyl, i viNiTa

i somer, a racemg f isoners, a

prodrug, or a pharmaceutically ﬁggeptaqge salt or
sol vate thereof. Further object§ the present j
invention are: (ii) The conpound of formula I of (i),

wher ej 15 R and R2 each independently is hydrogen,
halow'gilblkoxy, R3 and R4 each independently is
hydrogen, halo or alkyl; nis 1 and R6 is hydrogen or

hal oR’ anR? aqadh Rsieaq:reieh;lﬁ rsdgfdmgeamdﬂcyﬂ&rylsadyydhab:ganra; Bmino,

ey GrmeClkiy dydt B, SATBG o AL Sl Suisrhaming
PCT/ EPImyay Msgrah eadkylp) R RR4 R8 bIRN? s OSN
\-~NR7 (R6)" la wherein R, R2, R3' R4, n, Re,

R7, RBandRtedR irdepertithilf Qﬂlyldﬂogeh) halé, aWyl, hbg, ﬁ?ﬂBP h‘r@ﬁlkyl

of formula I of (1), wherein said conpound has t
fornukgbto4

R® in each independent occurrence is hydrogen, alkyl, alkoxy, or halo;
R and R® each independently is hydrogen or alkyl; and

R’ is hydrogen, alkyl, or arylalkyl;

or an individual isomer, a racemic or non racemic mixture of isomers, a prodrug,

or a pharmaceutically acceptable salt or solvate thereof.
Further objects of the present invention are:

(ii) The compound of formula I of (i), wherein:

R' and R? each independently is hydrogen, halo, or alkoxy;
R’ and R* each independently is hydrogen, halo or alkyl;

n is 1 and R®is hydrogen or halo;

R” and R® are hydrogen; and

R’ is hydrogen or alkyl.

(iii) The compound of formula I of (i), wherein said compound has the formula:
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R2 R38a O S\ QNNRO RIN4ORsR()" RIb 5
wherein R, R2, R3'" R4, n, R6, R, R8, and RO are

waledounssd4in (i). (v) The conpound of fornul a |POF/EP10D3/011323

wherei n said conpound has the formula: R8 O- R2 S N
NRs OR3 (R6) F RL ~ Rlc “wherein Rl, R2, R3' R4,
n, R6, R7, R8, and RO are defined in (i). (V|) The
conmpound of formiba |a of R{iii), wherein R and R2
each i ndependent hydr ogen, hal o or al koxy, R3
is hydrogen or hal0; RF iN§ hydrogen or alkyl; R6, R7
and R8 are hydro g 1 hydrogeanr al kyl .

(vii) The conpoupg ~\Wherein Rl
and R2 each inde%endent VA ), flnor@d brono
or methoxy; R3 is hydrogen or ;\B%_gach i's
hydrogen or nethyl; R6, R and{R8 are drogen and RO
i s hydrogen or nethyl 15 (viii 6j’he coﬁ%ound of
formula I'a of (vii), which conmpound is: WD 20048035047
PCT/ EP2003/ 011323 -4

5- Fl whérei RY R2 mSQér AZRYRL B aerfze o esitlelionyih) - 1H i ndol

e; 4-brono- - (4-piperazin-1-yl -benzenesul fonyl)

 Ca- 758 Z%Of?ﬁ%"@ °'%E%¥%ﬁégﬁ b SfTef2 48 AR 1 has the formul:

1 (4 pi perazin-1-yl - benzgnesul fonyl ) - 1H-i ndol e; 5

5-fl uor o- 1- [ 4- (& net hyl Roi perazin-1-yl)- héhzenesulfony
']-1Hi ndol e; -
(4- pi perazin-1-
The conpound of
R3, R4 R6' R7' R$e v
conmpound of forl i &h coﬁbound I?B

wherein RY, R4 R*R%, 0, RS, R, R®, and R® are defined in (i).

(v) The compound of formula I of (i), wherein said compound has the formula:

\
‘s\\ N  N—
0 -/
\ R® /o6 R’
(R),
Ic
wherein R}, R%, R*R%, n, RS, R7, R?, and R? are defined in (i).

(vi) The compound of formula Ia of (iii), wherein R' and R* each independently is
hydrogen, halo or alkoxy, R’ is hydrogen or halo; R* is hydrogen or alkyl; R®, R’ and R®
are hydrogen and R’ is hydrogen or alkyl.

(vii) The compound of formula Ia of (vi), wherein R and R? each independently is
hydrogen, fluoro, bromo or methoxy; R® is hydrogen or chloro; R* each is hydrogen or
methyl; R%, R” and R® are hydrogen and R is hydrogen or methyl.

(viii) The compound of formula Ia of (vii), which compound is:



10 2-(4-Piperazin-1-yl-benzenesul fonyl)-1Hi ndol e.
(xi) The conmpound of formula Ic of (v), wherein Rl and

WR200e/a83047 ndependent |y is hydrogen, halo or aP&KDER2005811323
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is hydrogen; R4 is hydrogen or alkyl; nis 1 and R6 is
hadrogen or halo; R7 and R8 arc—?“hydrogen and RO is

hyd kyl Th la I f
(i s SSiihepiFi-Bbeizay ot berbpoSRBRER B o 15
hydr égnnmoﬂl (mpqaerazhi biyb-betwenesn] fonyl §ia Hoindoks hoxy, R3
'S SRR P DO e 1 o,
is hyd ﬁd@léqifa@ﬁ 1- Ylélen%nesl(lfanm))lfi'-md(&@npound of fornula
I c 06 flubkd-N-[4 V’(@'—Iﬁ@th‘gpﬁg Qraah- 1 %/I)-benzenesulfon -1H-i ?dole,

5-Brg I-rret erazin-1- l?eb nesu on I})I
1H i Agdlago-5 —1@9 0xy-2 1 (4- p1perazm l-y enzenesulfonyl)-1H-indole.

5- br ono- 3- (4- pi perazi n-1-yl - benzenesul fonyl ) - 1H i ndol e
, 3- (ikHThe ganpaiind-of fytmile iz ef@evheraitd B, R RURT R7 R® and R’ are
}1 et hﬁ/l - 3- (4- pi perazi n-1-yl - benzenesul f onyl ) - 1H i ndol
Y Bl or o- 3- (4- pi perazi n-1-yl - benzenesul fonyl)
~1H- i ndol e;
4- chlorigezompopng ef formulallbydf (xanvddesutpamd i 1H i ndol
e; 25
I5 Meb @Xpipetakifl-1Py1Rh A Sulfonyl)- B2 LRIEs ul Tonyl) - 1H-i ndo

5 chl 05 The co(répcP % CZ)I!H!?UIQI- Ié/ of (benie{)eelf? and' ﬁi gacllx &e?) ckently is
Ylyd:rbgm, hald- o(rcﬂlmcméf’ dghydragen; Rbaingéresn bt alkyl; h-id HandRbis
Badrogen o hplor R o Riare hydrogen and R i byrogen oralkdl oy )
-1Hindol e; 3- [4-(4-nmethyl-piperazin- 1
-yl) (i The ﬁg@ppﬂ@qh of qormy}q_lp Qf Gl wherein R and R? each independently is

Ey&roe&p fidofd cmrar%}&mb lea@ 6f ﬁéﬂ{bxb RB' is h?cﬁ%b&{’?@ i fydi¥den or

&é&&%@ﬁﬁﬁgﬂﬁ s hafF?geﬁd)éF oro,-}? BR Roarg %ygrogen and R’ is hydrogen or

fkthpilper azi n- 1-yl -b enzenesul fonyl) -1H-indol e;
6- br ono- 3- (

[4- (4 11 ﬁ]ey cgnﬁ)%ogx d%)%ifgr'nlnﬂy 6&%“)2 xefvlﬂ.le%uclo];er nd is:

1H i

[4-(4- met hyI pi perazin-1-yl)-benzenesul fon%ﬁ{.
- 1H- prideme;1-wEtindGAopsen7inPCY) Rezeosnlfand P 3 H-ingole;

4- br 8IRomo-3-( 4—p1peraz1n— -yl-benzenesulfon 1)- 1H—1ndoler

E;-‘ng 44%&}3&%2111 l-ﬁ-rb%glzerlgesul%{onyl) 1%{-1nc{1o?sm Fonyl]

4- br oametByl(#{pblpetaii-D-yl-byhzehesulfond$-uH-midple} - 1H-i ndol e

5. of ST YZ- BrpRrazPil T- YT BRTUAG FaRIPIE: 1H- i ndol e;

6- br éroblo3e-3¢ @-pipprriazl-y-lenzkndselfoehe tHtihdoly] )

5-(250h Oy 4 ERRErEn KPR ERAS 14 o

- 5-chloro-3-(4-piperazin-1-yl benzenesulfonyl) 1H-indo

3 (37Q:h10%13' @-pipBariazl -Pr-BenvbnReWagMe sHlihasg ) - 1H i ndol

6-chloro-1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;

7-bromo-3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;
7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
6-bromo-3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;
5-iodo-3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;
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5- br ono- 3-
[ 2-chl oro-4- (4- met hyl - pi perazi n-1-yl)-benzenesul f onyl |

WO ldd4josdal e; PCT/EP2003/011323

5- br ono- 3- ( 2- chl or o- 4- pi per azi r% 1-yl - benzenesul fonyl ) -
1H i ndol e;

_51;114 ﬁr 5 %3(@0 hrln%{h%rl-%l er zm belnz¥nes Sr?y?ﬁ?ﬁ%fi&@’ ")
5- ¢ d-bram@-3((@-pipkarm- Uvyl- BemnésylfewlpéHamidnle;’L yl)-benze
nesu

3 ( 35 EQ{&%%_ i_%eﬁ&%’ 1%’1 benzenee?uéfonxl) -1H-j

g -y dqbénzenesul f ony
1) - 16=|brqm@-|3e(4-p1peraz1n l-yl enzenesulfonyl)-1H-indole;

5- bra cﬁb&&zx&hbaﬁan‘h b dmBEinshifiyPRI B4hdold; V! ) - benzen

esul f 1Hi.ndo
5- br%‘sz‘ 1310(‘34&11’?5?@29 -Brheazenssulfany)- LHdpdeges ul f onyl ) -
1H | ﬂﬂfﬂrﬁo 3-[2- chloro 4- (4 -methyl- plperazm 1- YI)-benzenesulfon%lll] -1H-indole;

S Ch% ﬁro 3((% oro -p1pe?a7gera enzen% uh%n%el%%yo onyl)

- 1H
5- ch- olnlorc83{(2 ahivrorbpipetatimrbiyhpengenesmtfanylir-l E-inldplebenz e

nes us E@BYA 3: yé'hﬂ(ﬂ'goi @% mﬁ%)(l %1194?5&{1 q-}ﬁ)—benzenesulfonyl) 1H-indole;

- ben?gé?ﬁébl@?é-gﬁ;?r}zagm pmgng}— 1-yl)-benzenesulfonyl)-1H-indole;
2SBT§B%1§OBZ§3$HIQFOO4— R0 ﬂlidérarﬁgggﬁ%'feigzéeé(ﬂfbnﬁﬁé&egldole,
rrp#gﬁf%n%ﬁ aze?yl-yl @Sﬁ%ﬁnieélﬁfﬁ’&ﬁédﬁ‘i é&‘f"iﬁﬂg a

4 ha$-eliiefti 8+(e schll drory-piperutin-g- ybbex?(ﬁ&ﬁeﬁﬁfbiﬁjdb-&ﬂ-mﬂzleRS R4

|O| IOer kv Pﬁoe o(? Cchﬁwor(’%‘lo rrfe\ﬁfl]ﬁ P%eg%u@l S’ﬂlﬂlgﬂ%ﬁngd%lﬁ)'l{iémdde;
pr od€2-chlovwip@tmethyl-pipemzin t 1yl)Heenzw@s @éoyl )o B3 dndole;

PCT/ 558?(998’130(&13&&0—4—?4—%@—&5&&%H—ycl)—lﬂeh\keggsul&ylg 1H-indole.

(xiv) A process for producing a compound of formula I of (i), comprising
contacting a 4-halobenzenesulfonyl-indole of the formula:

with a piperazine of the formula:

wherein X is halo,

IL
o

to produce a compound of the formula:



(R6)" R7 wherein n, R, R2, R3 R4 R6' R7' R8 and RO

are as defined in (i). v) A process for producing a
w@ oovpossod7 of fornula |la i), conprising PCT/EP2003/011323

contacting formula 2 R3 R

wherein X is halo, with

i

\R4R1NOX O 5 ~R6c
pi perazine of the fornula:
ce

a
Rs HNR9 7 RD L0 pEQd corrpound of the
formula: 2 R3 RR? 84bNR///9|@0\SNN-Rs
R7 10 (R)n la w : R R3, R6' R7' R8

04/ 3 047
PCT/ EP2003/ 01132 A ; oafii ng a
conpound of formgha Ib of (Ov) rrpri ' contacting

and RO are as de

I
wherein n, R}, R, R?, R* R® R”R® and R’ are as defined in (i).

(xv) A process for producing a compound of formula Ia of (iii), comprising

contacting formula
3
R} A
N R
O
R N\ I
Oﬁs X
6
5 ®Rh

wherein X is halo,
with a piperazine of the formula:

R®

HN  NR°
7

RO b

to produce a compound of the formula:
3
R A
\ R4 RB
N
R’ \//
0=S N N-R°
6 R’
10 Ry Ia

wherein n, R, R4, R, R* R® R” R® and R’ are as defined in (i).



5 wth a piperazine of the formula: R8 HNNR 7 R b

to produce a conpound of the fornmula: :x4gNNR9 R7/ R
WO pooR0sd4herein n, Rl, R2, R3, R4 R6' R7' R3 BCMERD03/011323

are as defined in (i). 10 (xvii) A process for

produci ng a conpound of fomula f¢ of (v), conprising

cont a 0O .R2 SO X

eher o) hroSists Brighyte fﬁ%?'ﬂ’? o OHIE Hoof (Pnraprising
\wonggtng 685044 PCT/ EP2003/ 011323 -8- /--R88 HN NR 9

R b to produce a conpound of the forrrul a: RB R2 SN
NRO OR3 (R6) R nR wigtein n, R, R2, R3, R4
R6' R7" R8andR9ar|§as def|ned|n(|) 5 (xviii) A

phar maceuti cal conpos r| n
N

t herapeutically effec

R’ \
R* 4
wherein X is halo,
5 with a piperazine of the formula:
R®
HN  NR°
7
RO b
to produce a compound of the formula
3
R} A R"
\_& MM\
N N N—R
R N , O s ‘—I—'7
R (RY), R

wherein n, R', R% R?, R* R*R”R® and R® are as defined in (i).

(xvii) A process for producing a compound of fomula Ic of (v), comprising
contacting formula

=
RA 2 X
O
3
MR (R")
R1 \ 4

I

wherein X is halo,

with a piperazine of the formula:
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amount of at | east one conpound of (i) to (xiii) in
adm xture with one or nore pharmaceutically

w@ewmepssalt e carrier for the treatnment of di SeaBE€FEP2003/011323

(xi x) Use of one or nore conpounds of forrmula I of (i)
for the manufacture of a nediéament for the treatnent
or prevention of a disease stat e, that is alleviated by
5-HT6 10 agonist. (xx) The us R of (xix)), wherein the
di sease state conprises disorge CNS. (xxi) The
use of (xx), wherein the digg {8 e conpri ses
psychoses, schi zophrenia, : depr essi ons,
neur ol ogi cal disorders, nmenory [dj sorders, attention
deficit disorder, Par ki nson’ s RIi seage, amyotrophic

| ateral sclerosis, Alzheiner's disease and
Huntington's 15 disease. (xxii) The use of (xiXx),

wher @ Brodhee aisosapppmdaf sheformmler i ses di sorders of the
gastrointestinal tract. (xxiii) The use of (xix),
wherein the di sease state conprises oberPty. Unless

otherwi se stated, the fqhl ow ngterns dinthis
Appl i cati on, including t he 0 &Ci f i Catlﬁ Fﬁﬂ
claims, have therdefinitioQs \yiveff b t st be

not ed that as usex heDspe ficat and the
appended cIainB ' . s "a"R'"an," and
"the" include pl.». er ent | ess the context
clearly dictatesRbt erwi Se.,, WO 2004/ 035047

PCT/ EP2003/ 011323 -9 "Al R/l " neans the nonovaljgnt

i near, branched, cyclic, or a conblnatlon of Il near,

branc or_;cy£l i atyrate ydro dlcal
conovberighd B ik i B e d R 55 R baehing

having fromone to twel ve carbon atonB |ncIu3|ve
unl e&siin thphastrieeuticaldioasposition Eiéﬁmmlsmg aQﬁeraﬂ)é(mlcally effective
I Jlrnt th I
gﬁrﬁtﬁgfsat eQ& O%Q EOmgg{lrrtcgéﬁftﬂ%I X ‘i? Suer’(c:a mg‘%{ q\é or more
Pleqrtnab«t}tt ly t;emtylb e carrinefoy the wcattnyxlent Qfmmsyrs and t he
Iike. Lomer al kyl" nmeans the nonoval ent |inear or

br angigdyeajs 'éhébﬁﬁlo?é’éy RO Bf foEﬁ‘ﬂlaqfﬁf (i) %’H\EE SlanBfhicture of a
sol.e of . carbon and hydrogen a

avi rom
PSAERTREPE i trtBRRL T REPERNRO st e Ayt i3 Algvisted by 5-HTe
agudist.at ed. Exanpl es of |ower al kyl radicals include,
but are not limted to, nmethyl, ethyl, propyl

i sop e rt-butvl, n-but

- parey e sSEEE (OO Wherefl e e sl Qs A o v

di val ent linear or branched saturated hydrocarbon

r adi @& Thectsp of 6 rigresein gredisepsecsiath cpmprists pyghosgeschizophrenia,
RhAFRlepR3M b ngﬁ@mgﬁgﬁdﬁ&d&s XmEMbBAR §ordé1'§ Cd‘d‘éﬁhgﬁ deficit disorder,

ess ot.herw se ind I ene
ﬁ%éﬂnéat‘édtsﬁ%sﬁ?d@o‘wb ttsrahéffexm?? .ﬁ@&ntros tretapddintington’s
éikdnge.ene, propyl ene, 2-nethyl -propyl ene, butyl ene,

(xxii) The use of (xix), wherein the disease state comprises disorders of the

gastrointestinal tract.

(xxiii) The use of (xix), wherein the disease state comprises obesity.

Unless otherwise stated, the following terms used in this Application, including the
specification and claims, have the definitions given below. It must be noted that, as used

in the specification and the appended claims, the singular forms "a", "an," and "the"

include plural referents unless the context clearly dictates otherwise.



15 2-ethyl butyl ene, and the |ike. "Al koxy" means the
radical -OR wherein Ris a lower alkyl radical as

waledounss47 her ei n. Exanpl es of al koxy radi cal s PCVEPZI@3/011323
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but are not Iim'ted to, met hoxy et hoxy, isopro_poxy,
and the |ike. "Halo" "haI i de"~4nd " hal ogen", which

may h ed |ntercha S fluo 0, 20 chl oro,
br zmg“%ff egRs the mgpg b%e%fenﬁwgc%ﬁdkﬂc i 5 &qombigation of linear,
\lvlrztdthedhtbr Wclﬁ@itﬁrﬁﬁi@ydibcﬁbér%&éﬂ cbghftlhr%tsl@w of c8rbdn-and

an e lik

hxﬁi&grﬂ? Afoges: ﬁ%WH@%a azgite %@Q}Vﬁ oM EopHAnFluRT S Hplessstherwise

\idndieazedn EBaﬂn@lea Efﬂm &acatayinclulﬂa,cmake A6t 1ﬂﬁ&étdt@dmlaﬁfy§ lethyl, propyl,
als inc e_no

RO 1ot 6 B et RS B TR Q5THoflotheb At ke

the |ike. AI kyl sul f onyl " means t he radl caI - SO2R,

wher élowdralks: "anéatx‘mﬂ{e Iﬁbﬁ(W&léh& dhedlor %Sancﬁ@ci bdﬁ&qtéalq{yﬁf&arbon

PO eSSty AR B een St LG Gpr o g six carbon

tahgnd mkla31ve,/%lh}€s§ bﬁh@rmemc'lﬁﬁBéHSEiafr@‘l&/d of ldSWéirkﬂq‘l hflicals include, but
n I S.an ar

et ited e iF b By <pTb PP o SE DB e P b,

‘hApepitd Lih-hetl| andkeliice. t he radi cal -SOZR wherein Ris
an aryl radical as defined herein. "Aryl" neans the

nono nt ,cyclic ar. ti.c dr.ocar,bqn radi
cons?l elﬁ eanﬁﬁ? CB T'H}rhé’e?’{hréﬂa??}ﬁa§atPFFt9ﬁc1ﬁ3@ﬁ°%?Fb°n radical,
kemsidting lrseleIYIdf garbgn and hpdrioger ﬁtrc])ﬁfst hdvéng fdbinGheGd Bix2arbons

na subst | W t o, Lo
e blgs P e B’ Hg"iﬂg’ignerféfyhéglﬁ igide but are not
hyﬂted)t@!,ahkh?lend) lethiylene airlspylvse Dhaewll-prpyRae, butylene,

[ am no, am nocar bonyl,

25%&%@% di0s) d%éeﬁﬁﬁosul fonyl, sul fonyl am no, and/or
trifluoromethyl, unless ot herwi se i ndi cat ed. Exanpl es
of alAlkoxyd dheaak ﬂlelrﬁldnhalde) waheraindl R(ﬁtlo‘lvkﬂﬁll&)e dadi€ul as defined

n pht bi ph dan nt hr aqui nqQl yl

BRER FePReof dammpdsttncigeotifers holieed o) meonbstion
lsnpfde,huﬂtbafl&mot limted to fluorophenyl,
chorophenyl, dichl orophenyl, trifluoronethylphenyl

t ol Yl ;an . val ent

ar onBrEg dléﬂ’hg&% %*?‘81088% P X"&fc‘%ﬂﬁw lﬁeg“SSHén Ea‘i‘ﬁfngly’rm??d? fluoro,
tidonr, posmad,iordodme, two, or three heteroatons w thin

the ring (chosen from nitrogen oxygen, or sul fur)

wh ted with hyd
Cyang SRR SRR S O S et T i gpbhalo atoms,
b,gl, e@H kb, - CE;;dCH)g@ZBJ, k@H,C@ls} amal, thalika@xycar bonyl ,

“Alkylthio” or "alkylsulfanyl" means the radical -S-R, wherein R is a lower alkyl
radical as defined herein. Examples of alkylthio radicals include, but are not limited to,
methylthio, ethylthio, butylthio, and the like.

"Alkylsulfonyl" means the radical -SO,R, wherein R is a lower alkyl radical as
defined herein. Examples of alkylsulfonyl radicals include, but are not limited to,
methylsulfonyl, ethylsulfonyl, and the like.

“Arylthio” or "arylsulfanyl" means the radical -S-R, wherein R is an aryl radical as
defined herein.
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am no, al kyl am no, dial kyl am no, am nocar bonyl ,
car bonyl am no, am nosul fonyl, sulfonylam no, and/or

wa eiotiossorpret hyl , unl ess ot herw se indi cat ed. BEXEREP1083011323

of het er oar yl radicals include, but are not Iinmited
i m dazol yl , oxazolyl thla?%fyl pyrazi nyl ,

thlop yrany py.r anyl |d| |, qU|noI| nyl

i songﬂgmfﬂwl mdyqaf e ?Slflﬁ%/ﬁﬁﬁéﬁg} radical as defined
berzpt hi opyr anyl , ben2|n1dazolyl benzooxazol yl ,

benzot hi azol ylI , benzopyranyl indazolyl indonI

i soi pdolyl, naphtyridin and the |like. "Leavin

gr ou AstRe PB er&nqﬂlctaﬁgnm dﬁ‘éca ﬁ-l‘ﬁ]cgﬁ?é‘ﬁls'ﬂ}“g of

866 Qﬁinafé?ﬂltsd&l fitls ih twhidh agl/daﬁtlhﬁlte lrﬁ'lbl Q¥ Srofatic thilé‘i'fhﬁél ?hch can
at.om o i spl aceabl e r a at | ng

B By Sk PR A B R oG Al o LR tHOAyL, halo,

BilBalk{l hi'drﬁk}faﬂgfl to@tro rﬁﬂidig@&‘bor@'l |@1ﬁmo Q!lky?a'imno, dialkylamino,

aryl sul f onyl such as. net yl oxy,

BRRAcaeRY ﬁ%f e&xlamﬂep YRS onV 5 Pf Bl proEifluoromethyl,
hﬁreyé &K?&m@ﬁﬂdﬂcﬁtb& {mtbﬁigleg oﬂaﬂs}llaﬂaa&m@ M&Orﬁt%y not limited to,
na i.tuted be 0X oXY,
B Wg Léwb%t nyl; Rdanyl,gatiaapelb and My ﬁ%oﬁvéfnp}@wfs
SRR a6t faHQ:aE ﬁ@dnmetmﬁtarer Rt BhsiteddQo 'ﬂh@ﬁ@h@ﬁ;ﬂ adHlrophenyl,
aﬁgggs |ntend I%ECt th nltro en aton1aga|nst
?P@%W%UF 1 Fﬂﬁ@ i c procedures
and i ncl udes, but |s not I|n1ted to benzyl (Bnz),

benz VH@@éycsaaﬂb &H¥yths the enldoBIeRZYb®XNe cdebddyclic radical hav1ng one or
p-nethoxybenzyloxycarbonyl p- nltrobenzylox carb

PROFE Hings GXPORALGAPE WBoes th qerhefqr%fa@aa«%m @tya%sen from
hitksben,| dxybén, BF &Ik ®Hich @an Sﬁu&iall? BE stﬁ&?,ﬁtnﬂéd wﬂahya&xsz n?ano,
e

Fevib ol lnt splnhioaibs, Boourbabon ke Pdoniro akomsarbonyl

arhind) ahﬂn@Cdmdﬁylaxﬁufoh&nﬁ@%&b@)ﬁyl%@bo@lﬁnmo, ammosulfonyl

trlfl oacetlc oric, aC|d in ethyl
{%gﬂnawané r&a 'a? @Mfé@@ nlicated Exagaplesyt

ﬁbcéma £d1@ems'31|ncluﬁé ‘bu Biel RGNt tHﬁﬁﬁ@azbEﬁbxiﬂ&@l th1azol%ll
ci rcunst ance ‘ma

subse%loﬁ11 ly de%g ed event Qqr b
RE@gn AL ByEn-Ryrideyh qepalisi 4Sﬂ@|uaalé@'l benzofuryl,

bSO SISer) %E&oﬂﬁoﬁﬁ@nﬁ Vt?‘e‘ﬂhnﬁﬂaﬂy’l BB AAESYIO8&HEbhiazolyl,
and i nstances i.n whi does not'. For exanple,

beproppRaYL Baerlylpad ﬂ]é’l eq%rt dofyhenapbivaiding ¢ thelkaot be

present, and that the description includes single,

d 0 U b |'IQ:av1ﬁ§ ghdupP nfeaROME SroupWidh Bty Mentﬁfnally assoc1ated with
nmeans the group which sel ectivel Jatin
T ali{cy ating

ting g
Bwa Wgﬁet&fgg%%\étwg% i-Eea AOM PR ATPYP QHE]@F%H]&I unde
M@ﬁé&g&d Eﬁéi‘ﬁt Pled &'ﬁ%avfh | ﬁﬁﬂu&tiélf‘«] 6t 41@M ok tﬁﬂnt{é& td;halogen, alkyl, or
ca e ou sel ective Yy no er u ot ect ed
pissdfodosy, pach;ag r%qﬁléaw&%na@%mf‘ﬂ%% Jop, thiomethyl,
B&SRAEAIBAYINY, Boshloxy, ﬁn&ﬂﬁ%ﬂ)ﬂ&)&ycd phinoyfedy! Gptibnally
process s of this invention,re protectlve

grstipyed bengyloxk isopERYIGHY: W&Pﬁérﬁnéttg‘?‘r]ékepresent in the

reactants. Acceptable protective groups for alcoholic

or pheReld-prdiectng Xupl itdASthe PRbteRinFRY olEtHaEraiME b those organic

groups intended to protect the nitrogen atom against undesirable reactions during

synthetic procedures and includes, but is not limited to, benzyl (Bnz), benzyloxycarbonyl
(carbobenzyloxy, Cbz), p-methoxybenzyloxycarbonyl, p-nitrobenzyloxycarbonyl, ters-
butoxycarbonyl (Boc), trifluoroacetyl, and the like. It is preferred to use either Boc or

Cbz as the amino-protecting group because of the relative ease of removal, for example



successi vely and sel ectively includes groups protected
as acetates, hal oal kyl carbonates, 15 benzyl ethers,

wa@bdoglosiohyl et hers, heterocyclyl ethers, methyPCDEP2003/011323
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al kyl ethers, and the like. Protective or bl ocking
groups for carboxyl groups aréMdinmilar to those

escribed.for h xyl agrqups, preferab tert-butyl,
BEXSH 56550 fhs ot Srahcl g it R0ac B e o Gl s i ety
‘abetates ordeyl caabyitic bydrugendtive i8 he/€R¢é of Gbz.nert under the

conditions of the reaction being described in
w th, i ncl f.or

conj ukel.l oRe t her ¥ di 20 exanpl e,
benz engtiofd gre ReleA: mehey HhthE adipancanlydeniythed e r
(iFeiEhstadtelinali bretoeyd hor seand, ded (HlviRe destriicdf idERides instances where
gﬁgh Lﬁye.chloglde or dB@FloronethaﬂF . ,

TR Rh YetiTamatapra s urs andpsiancss Hewich ftdpes Rk Far grample,
élqﬁtcmablromi_é‘tdmﬁhs ﬂiahsﬂle Ho?ﬁo?eﬁ/, or B} l:ilﬂnfgl presehf)@R@khat the

ropano sppr.opan ert:bufanpl, di oxane,

§%¢5&’ﬁﬂ% indliitd SR qauble. S Rea S Besi 11 od 1ot he
contrary, the solvents used in the reactions of the
pr es &hbt2tivé groapt drdpratecting@sip"satas fhégrou ‘which selectively blocks

" Phar euti.cal |l y.accept abl e" neans, that ich,is .

9B Par BNe s i G0l commuie Toch FB4 6wl BACtiRgen be
carige net sedcivépitenotinn uhprotectedandctiveisith 81 theirda@igtahbéhtionally
Q&Bcia%&he@’\#f Se ug_%ga r abl te 3{1d incl udes that .which i ?
ATRABEABTE 1 B SYOUEHs Fhemytn Lepiai progess $ Invention rely upon
pi'claeme glf:dlips & bloglereadfive'dAfpgdnme e bresadtlif tRCLeRhAR] Lcceptable
sal.ts!' of a conpound neans ts that are ..

Bttt live Btnbs SR A Oltolie O e it e rufbsr whish fmardigemoved
Blll;caéssivdyatﬂé Selédiwelsl ngdlﬂgﬁé ﬁr@ﬁb@?m_ﬁﬁbclﬂ) Qd;jé‘c@{ate%glﬁélam c&tbonates,
e ent ..cor . .Such s i nc : .
b AR AP s i iegaa s e hetppmethy or Al athers prshthe ke,
Bﬁc}tgctivé gr gbdlgng gloups ﬁ_frgaafﬁcﬁcrlfgﬁb_ﬁlﬁs S GRS _t%‘ﬁﬂi’s@&&hgﬁédcfor

C robrom.c acid, s ic acid, nitric aci
g&%&’&ﬂéﬁl‘@sa%ﬁe%,mbg}hﬁﬂfwlr g?%’@y > 8F “Fg}yﬂéﬁer%i th organic
aci ds such as acetic acid, benzenesul fonic acid,

benzlnert acgadic sobvepti ot Sinkfteolivent” athafs theisblve®t i etk under the
resulf.oni ¢ _acid, fumaci '

et han .acid, ucohept onj c id
aqnlﬁéws c:of él& r&’actyé)ndaea} c&nbgg iy ’cmg}l?%%ﬂq %erggxprgl’, incluacl.(i:ng for
fmmp_deg )baaxa!ng,abmefm laBetoRittily chqlm Qﬁeﬁaﬁﬁﬁaﬁfrfﬁﬂ (THER 'I\dl(\jl

ac aci c,acid, malic,acid rmalonjc, aci
icnfortapnde (Huf) SHESGPranmeltine Fglom?? SRAtchlegprethane
@Daspditidbeseerane (DOEY, diethel ethiph oRh ARt &arCA@tonedney] dthyl ketone,
acj.d uccini c aC|q,. tartaric gcid, p:toluenesul fonic
Reihghob Fivanel JicRgrsl; isomrepenol i imiabedierine, Bzidime. and the like.
Uhtess speéified @ thd Gor{t2ry, ik b6lvérs ARd iR ve@dions bftHe present

roton present.in the parent conpound either is
&‘é’fﬁ 1 %ebrif’rrasoh@flﬁl ion, e.g., an alkali metal ion, an

al kaline earth ion, or an alum num i on; or
coor WhaahazutitAlly aedepoibi MeanoOthat Waichaghiefillas Preparing a

cceptabl e organi.c bases include . . C
'ﬁhar aceu%cgl conposition l%ﬁla’c 18 genera.llly safe, non-toxic, and neither biologically nor

otherwise undesirable and includes that which is acceptable for veterinary as well as

human pharmaceutical use.

"Pharmaceutically acceptable salts" of a compound means salts that are
pharmaceutically acceptable, as defined herein, and that possess the desired

pharmacological activity of the parent compound. Such salts include:
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di et hanol am ne, et hanol am ne, N nethyl gl ucam ne,
triethanol am ne, tronetham ne, and the |ike.

wo\ewepssalwt e i nor gani ¢ bases incl ude al um num hpdr/Bri0d#011323

cal ci um 15 hydr oxi de, potassiug&hydroxide sodi um
car bonate, and sodlun1hydrOXId The preferred

pha ceu L1y p Its are th
1 ol Het %‘F‘ﬁ%‘&} %ﬁs mea PhoRoeseRic 25tds guc %%@w&&mead
ﬁ?dld)bd rd&ticRpbd; sgfa adlél Htﬁhb Eikﬁ@ SpHofslﬁl{Urfc a@ﬁlt, 8ad ﬂ‘ﬁ'lﬂtk%r formed with
aci ric aci arta citric, acid
%%imﬁﬁa‘%éﬁgg%ﬁ agetc 3ok, @Fﬁ?ﬁpeﬁlﬁfﬁe dbezaI RS eamphyggsulfonic
héidsaeld adldQ ethun&alshieadd! fudbarilakids gﬁﬁ@dl'f%pgcﬁﬁc ic.fl’d gluicomc acid,

i.ncl ude _sol véen

I I I
Bl gnds C?ﬁﬁ%ﬁ%ﬁ b tegv?naghfogq %@4 arhydgexygthanesulfonic acid, lactic
kaa) mmefc&lam), nbic 468 Asidnicheide iandaic ddden®a8iB edtiotic acid,
addi tjon, s neans sol ven dditlon forns

FEPRI AR ﬁ‘aéh@lﬁlépe%lifePﬁﬁF@nﬁ{qPPQ{%?a gahicylic acid, succinic acid,

ririRtdPicbluen AUHYRE Sciff triMtMfdetic SOORTHABRABARS IRYA] the
tendency to trap a fixed 25 molar ratio of sol vent
$&ules in the crystalline solid state, thus form ng

a solvate. If the solvent is water the solvate forned

i's a()ydhafoPmediBen bhaciaR ﬁf@ﬂ)tn préseft ANOparehf®mpound either is

sol vatle) formed is an al cohol ate. Hydrates are forned

Fplacse bx 8 mestalaem 6rg-m adseli raetalipren algling garélsions ovan dpminum

Wk Br @&ﬁ'dﬁfatets Rethsihsbane @f'ldoPga\ﬂ'iH B%Qe tAQ@e 1@5rg%ﬁ1tc%h£é§ include

lts nol ecul ar. state as H20, sSuch ationbein
disthanolmige, sihanelagpingY @%b)dglat:@nmsﬂneﬂaa@allangne, @Iomethamme,

afd qiedﬂaegAcc@E@Bﬁ ﬁor%EﬁﬁE PRGO IR dealdnfinhBAGdr¥8df, Qm@u%

a conpound Which_ nust be netabolized in vivo, g
bydr@msiledgﬂtésamm hydrezidsysodinny fasbonaies aadwﬂipm:lwdamp ¢-
admnistration into a pharmacol ogically active form of

t he TREBAWIFA ghahd&utitAly REQUMEsalth SredBS {118 Sbrmed from acetic
aﬁgﬁcologlcal ef fect. Prodrugs _of a conmpqund of

HoTosastic 20idh hirarblgnioasid rupErs 609 wetBpguliony acid, maleic

RHEPHRFh &Y amﬂuryarf&gmfan au% aci® rssdlﬁﬁﬁ pbtaSiih, QMR Ahc, and
present in the conpound of Formula [ in such a way

PIRERCY™HB- nodi fication(s) may be cleaved in vivo to
rel ease the parent conpound. Prodrugs include

conprungsidde lﬁqemaoa ﬂlatv&mqeﬁtéhcas 8 HhANdeuti@y Aebeptable salts

fhydryl, carbo car bony foup in a conmpound
BIA SAYFRL addrtsonbé ESOIvates) Wﬁﬁéwst(@almmhﬁ@s defined

RéreaY 8fltheRak ¥8dbad#iRdemer ate the free hydroxyl,
am no, sulfhydryl, carboxy, or carbonyl group

rngts P §qtl\|7ﬁ\‘éfesl’6énqag§( sgge(ng Fslgc%%l@re %(?r(rjr%u ;télpg’gawg er gt%tlch?cgrgetnc or non
&bftlhkiéhétfit aﬁl@agtsa)tfeave&tosm &ﬁﬂ% Bb@eta?@nd&w te#8S a fixed
enz e der ive o)

trPté‘hQ? 0@; 33@ &mcmstahmg%@fteféf%ﬁ r)mngasolvate It

ﬂﬁz:s@Iv@nﬂfs walkh W%Ivaﬁel%ﬁﬁmtw ﬁad hylamy {Wheﬁ %Qﬁlﬁhh?@' alcohol, the
er rpnol 1_no ano esters ac

eelvats formrdds %ﬂo qti@tac%xd?ﬁt)es TR RIH D s@EBinatiom pf ene or more
molecules of water with one of the substances in which the water retains its molecular

state as H,O, such combination being able to form one or more hydrate.

“Prodrug” or "pro-drug" means a pharmacologically inactive form of a compound
which must be metabolized in vivo, e.g., by biological fluids or enzymes, by a subject after
administration into a pharmacologically active form of the compound in order to

produce the desired pharmacological effect. Prodrugs of a compound of Formula I are



bases, enam nones of am no functional groups, oxines,
acetals, ketals, enol esters of ketones, al dehyde

w0 eovesomal  groups i n conmpounds of Formula |, BCTEP1ve3/011323
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i ke. The prodrug can be net abol i zed before
absorption, during absorption, 3rter absorption, or
m occurs for

.site. Altho abol
e S SR b pf s NIl R@UpI BYSei irate Compound of
Glommnlatliis smcélsa wadthat Glamﬁodlﬂ&neﬁ(sal hlay Helttealdt g, vivdy 18 release the

ar out var f ne b I ism
%gregjf[ 6‘8 Por rfJB}SS? rblgsrr‘ﬁlﬁ%quag ofFprm GF%P a hydroxy,
emanip),l selfhydoylj cqrbo‘mye obta@bM@ll }gﬂiﬁlphh h)torﬂ;i@igh@ %EF&%’(H@PIS bonded to
or, redycing

g g qh?t r%%’a eacg‘fagf:ﬁjlsg’t%g%tosrﬁ%‘??%%e Phefresr Y@Hﬁ)’é agyino, sulthydryl,

g:aﬂiomlomtabbn}’l@iroup’ fdspe’tﬁt'ély tEy{amp&k bﬁpro‘iﬁﬁé@h&lh&é’ b&kER not
venou rovid

. prol on
susE glt?l (#efs e@ag‘:@ @T’ﬁn\%‘f eﬁ’ frerses &Z@Ehﬁﬁs’ sulfates, and
fo@nmateademmvef@)r, carrb@mufée oﬁhﬁcﬁo@ﬂﬁﬁgﬁ%&l gJuipy @E%g NiN-the
eren co er i n i nctudes
RS PrIL SE Comps i PRa oS (ifmcthicasir e
mnorfhﬁinﬁedﬁﬁbbes@ﬂ@ITNdeyNdéi’fvaﬂeHQe £ b eyl RNLNE MG bases, Schiff
gatl onél Ri chard Si |l verman, Academ ¢ Press,
T@é‘é‘ g?&ﬁ‘t“@&”%monﬁr%a\lfﬁﬁggx‘% IFialy la%vlp,\ﬁepgﬁsters of
Sﬂﬁﬁleﬂﬁldelﬁmle Io2-titRAl orbesd id Qoﬂ%o&ﬁ@ﬁdﬂ’f@)‘imufaq{' Eﬁtﬂt}@hk@
Bundgaar d El seV| er Science 5 Anst er dam 19

De3| o) rrraceth erties hro
Pr od éﬁ eoré‘gt 011%&35’% EER’SBIPURBC PTPélé’ﬁ’ after
Bbmrpmxnﬁ ot amadpeéiﬁs @1@& Mﬂh@ﬂgh MésBbidth @Eburg-ﬁ)? marEnioUdds

R L. Juliano, Oxford Uni v.
BP@? ¥y %ﬂ;ﬁ% a]L %ﬁ?ﬂ tisstjes apd greansyespasially thejung, are able to
naxmy mﬂmﬁ@hﬁg ddgbéﬁﬁbf ﬁlefﬁbaﬁﬁn MYdARTeahs Of corﬁﬂlﬁmﬁ?fﬁi? bk Atilized,

| ass incl udin but nat..limtedt humans; __non- hunan
7 HeTR @ OJewTaY a’&ﬁ% lir-impsaee sybiechidraptabiliesushas by masking

ooradeying paplessaint cﬂﬁ&iﬁtﬁfbbﬂ?n&h §%Jﬁ&eﬂﬁst"éQ)trtg!aﬁronli‘@gtﬁﬁﬁrrntabﬂlty,
onmesti C as

a d .sw ne ni mal S such
Fg B‘["Qﬁ%wé as ?ﬁ{dn%‘fegou? %o?rézw@?or RIRIARERS oF fstaingdiyglease or
telileny, improste basa 8f forntilatidnC6: protide Gidd- 1ﬂ%' cuzﬁverﬁeﬁthte*&smpound
#‘F%’f E%<n;pleso hnon- s inclu but are not
PEY QA O bezgin i o prodirus fpsms compBjed Prodrugs are

deesib&ibin The b @uaczaaﬁztswkfﬁ §@1}§i§ bndB¥ug \on, by RlchardB
132 4 Thera eut cal

04/ 03504 EP200
é é‘&t“?\f&ag‘ﬁ’a{%{fﬁssﬂ%é egth 18 (hepts 8a'Te S Pﬁmdehvery
meam " @gmsmal QD@%nToPP@dﬁ%pJeﬁﬁEd bPH. Bﬁﬁ@%a'aﬂﬂ E?se%ﬁ

t to effect such treat nent e

at e UL}BI ciée
RSl SR Dot o biohl micareed Bk slenahutrodrguend nalogs,

BBy B/ B! Ro&RPARRHHBSh
Bﬁ}éﬁg treot eg t he SlZl\E/th;xﬁ@ izut%?@‘g@%f‘)sfggz%ﬁﬁ%ﬁ @%ﬁ‘; and Drug

eRgwStERE eg- Biek &t Julianeiiferd Bnivi Press Gsferdt 1980he

route and form of admnistration, the judgenent of the

at t erggbeet” Mh§ﬁ‘1|anﬁﬁalé/ ﬁi@ﬁdﬁﬁfa)‘mﬁﬂ?%bﬁrﬁ?ﬁeaxﬁ Qfly member of

r f t (i 'Di sease state" neans any di sease
%%@m%ﬁa clag ﬁ;bq ledipe.dyut natlimaied to humans; non-human prlmates such as
chimpanzees and other apes and monkey species; farm animals such as cattle, horses,
sheep, goats, and swine; domestic animals such as rabbits, dogs, and cats; laboratory
animals including rodents, such as rats, mice, and guinea pigs; and the like. Examples of
non-mammals include, but are not limited to, birds, and the like. The term “subject”

does not denote a particular age or sex.



Thr oughout the application the follow ng abbreviations
may be used with the follow ng neaning: 10 Al k Al kyl
w@e@ap3Bar N-tert-butoxycarbonyl m CPBA PCT/EP2003/011323
n}ChIoroperbenzoic acid DCM Dichl oronet hane DTB
Di -tert-butyldicarbonate 15 N, N—D wethylfornanide

f di_met
D1 oty P e e a3 lon B B BB shat whe
mﬂmmw butgdoe fordfeatingn disesst tate, BrsaffigichE#y effect such treatment

O T T
¢dd1pm1ndaﬂmehse batedwing 22240 4eQ30R1Y oPﬁE/ﬁE%Qi’da&Hlﬁﬁage and

R R o e ek Bhemar o

aextéﬁaix@vﬁédwal 4r QetefinarPeirdctitioher, imdbihetifactogQnput eri zed
system for the generation of |UPAC systematic

noms » However , ..because.a strict adher e to

{ heo DBty HHRRY i widet prhplont e

changi ng substantially when only a single substituent

is cTiangglnbut thoagpicatisn thefeldvésgablaewdations maytensed with the
158 rgq*‘ %]s consi stency of nonenclature for the

asi c ructiire of the nol ecule. For exanple, a
conpound of Formula | wherein R2, R3 and R4 are
hydri§en, Rl is Alkjlgroume (attached through the 5th
position on the indole ring), and the group R8

15

20

Boc N-tert-butoxycarbonyl

m-CPBA m—Chloroperbenzoic acid

DCM Dichloromethane

DTB Di-tert-butyldicarbonate

DMEF N,N-Dimethylformamide

DMFDMA N,N-dimethylformamide dimethyl acetal
DMSO Dimethylsulfoxide

L Leaving group

Oxone™ Potassium peroxymonosulfate i
P Protective group

TFA Trifluoroacetic acid

THF Tetrahydrofuran

The naming and numbering of the compounds of this invention is illustrated

below:



011 - /1~ K -S NNR9 O10 (R6)n R7 is attached
through the 1St position on the indole ring, R6, R7

w@ee4RE0ar e hydrogen, and RO is nmethyl, is naP@€HEP2003/011323
5- Fl uoro-1I-[4-(4-nethyl -pi perazi n-1-yl)-benzenesul f ony
I]-1H indole. The invention pidbvi des Conpounds of
Formula I: RR RBRARB ONSNNR R 15 (R6 )n R7
I wherein: Rl apfl RR ach i hdependently is hydrogen,

al kyl, aryl, acyk xhal8pifkro, anino, no, al koxy,
hydr oxy, aryloxy, 0, 0ary. Zgﬁzg
car bonyl am no, WDy Y5 W 2008/014323_ - 16
am nocar bonyl , : u T RS each
i ndependent |y i hydrogen hglo ot al k nor e
preferably hydrogen or hal o; % d R4 e h

i ndependently i s hydrogen, halo, ‘a % acyl aryt, or
aryl al kyl ; preferably R3 and R4 each |ndependently i's

hyd f 0. ; n
0 o B0, fe Siriendafle et g s bouins AT BN T4 6 o
Wdﬁagénsutate@knpuaér&ed( yystem fon aﬂuﬁgena?&bﬁ rogtU %T\C RpstérBatic

C I haepenaen

BRSSP R b o Fegprmahepdatons world

5 aesyltdh kyd narmfsehemgﬂig subRAntisllyhwitthag@na ﬁﬁgla lsityskitueh® 1sQ:hanged
.acem c or, non.racem c.m xtures

di vid
: g%l:l?éi"g&l a}&vng e Sl’fl in aﬁﬂ%% fqaggpm C%&’Sé%g g gomenclature

<ol the bavic snlcvates teasleafls. | n certain enbodi ments of
the invention, the Conpounds of Formula |I may be of

For mIilcnra e;éample, aF\é%mpound of Formula I wherein R% R? and R* are hydrogen, R is
fluorine (attached through the 5™ position on the indole ring), and the group

R8
9 Vam\
—8 N N—R®
I C|> |/
R, R

10

is attached through the 1% position on the indole ring, R®, R” and R® are hydrogen, and R’

is methyl, is named 5-Fluoro-1-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-

indole.
The invention provides Compounds of Formula I:

R2 R3

15 I
wherein:

R'and R? each independently is hydrogen, alkyl, aryl, acyl, halo, nitro, amino,
cyano, alkoxy, hydroxy, aryloxy, alkylthio, arylthio, thiol, carbonylamino,



RRA RB bIRNs O~-S NNR (R6),, la R 15 wherein n,

R, R, R3, R4, R6, R7, R8 and R9 are as defi ned
weqoeiosso41 n ot her enbodi ments, Conpounds of FoP@TIER2003/011323

may be of Formula Ib: R2Z RBR8 N~ ,NRO R- NR4 ~

R6 "-f 7 ()" RIb wherein n-1RL, R2, R3, R4, R6, R7,

R8 and RO are as defined herein. WO 2004/ 035047

RN ERADOGL, Ot hakalkyl pﬁ’efdrmblyﬁll endReéaeh indbpendadi mryﬁsOgen, halo

99%9#?#“ 5%]&9&%9%% th%f?i”“'mﬂe'ré.nn R,

Rg, R4 Ro, , R$ and RO are as defi ned herel n.
Repr &S end B pach ludmudﬂdlay is hydrogar, Halocalkydj 4chl, biy8 or arylalkyl;

4 y instances
Fﬁég@ggl gq{ %Qamﬂ %gtaﬂygls iiﬂdrv\ﬁerb%r fﬁ?g’r ochl ori de
sal ts. TABLE 1 # STRUCTURE NAME M+H or Exanple MP C 1
5 80 BifFframrbtd 3; paefpiablymaizDior IMFH 1 0 - - - - - & /---\' N
NH 1-yl - benzenesul fonyl)- 1H i ndole 360

R°® in each occurrence independently is hydrogen, alkyl, alkoxy, or halo; preferably
R® is hydrogen or halo;

R’ and R® each independently is hydrogen or alkyl; and
R’ is hydrogen, alkyl, or arylalkyl; preferably R® is hydrogen or alkyl;

10 or individual isomers, racemic or non racemic mixtures of isomers, prodrugs, or

pharmaceutically acceptable salts or solvates thereof.

In certain embodiments of the invention, the Compounds of Formula I may be of

Formula Ia:
3
R} A

\ R4 RB

R’ N\ /1 / l \ 9
OﬁS N N—R
6 R’
R Ia

15 wherein n, R}, R?, R RY RS, R’, R® and R’ are as defined herein.

In other embodiments, Compounds of Formula I may be of Formula Ib:

R? R R’
N 2aVm
N N N—R
N O ‘—-F
R’ R Ry, R
n

Ib

wherein n, R}, R%, R®, RY, R6, R7, R® and R’ are as defined herein.



F2o0_ 4-Bromo-1-(4- MMH1 sr No\ / UH

pi perazin-1-yl C benzenesul fonyl)-1H 421 indole 3
WERB463908T hoxy-1-(4- MHH 1 N _ n pi perazi n-| - ypPCDERR20BB/011323

benzenesul fonyl)-1H 372 indole 4 C ~Q of

1-(4-Piperazin-l-yl- MrH 1 - beryzenesul fonyl)-1H o=s

o\ N _2H indole 342 WO 2004/ 035047 PCT/ EP2003/ 011323

- 18 #oSTRd@helefredlétdbodiitdnts;, Chxtpaphés ofMorul Ifare f hle Formula Ic:

5-Fluoro-1-[4-(4- MWH 1 N - n nethyl-piperazin-|-yl)

O=11 \ _2N-CH 3 benzenesul fonylj-1H 374 [ndole 6 00

~--~ 5-Brono-| -nethyl-3-(4- MtH 3 Br s NV NH

pi perazin-1-yl N benzenesl f onyH] CH3 i ndol e

7 0,, ~0 5-Brono H _p°
pi perazin-1-yl Cl 5N H
indole 8 CIH 3-(4- 7
R
Ic

wherein n, R', R%, R%, R%, R®, R7, R® and R’ are as defined herein.

Representative compounds in accordance with the invention are shown in Table 1.

5 In many instances the compounds in Table 1 are shown as hydrochloride salts.

TABLE 1
# STRUCTURE NAME M+H or |Example
MP °C
1 . 9 5-Fluoro-1-(4-piperazin-| M+H 1
N*-:S: N/‘\NH B
d \__/ 1-yl-benzenesulfonyl)-
1H-indole 360
F
2 9 —\ 4-Bromo-1-(4- M+H 1
= N—S‘@N NH : :
5 a _/ piperazin-1-yl-
r 421
cl benzenesulfonyl)- 1H-
indole
3 |QHs 5-Methoxy-1-(4- M+H 1
o
N piperazin-1-yl-
0=5 NN 372
I \__/ benzenesulfonyl)-1H-
l Y
indole
4 @ ci 1-(4-Piperazin-1-yl- M+H 1
N b Ifonyl)-1H-
\ enzenesulfony!
o=9 N NH
B—Q_ —/ indole 342




;-S NH benzenesul fonyl)-1H 10 \ / N indole 342 H 9
ci 3-Chl oro-5-net hoxy-2- MtH CIH H3C N CH3
woreaohpssok? (4- pi perazin o=s 420 N NH PCT/EP2003/011323
1-yl - benzenesul fonyl)- 1H ndoJﬁe 10 OO H
1- Methyl -3-(4- MtH 3 N piperaZin-1-yl 356 CIH

—benzenesulfonyl ). 1H N indgle —CH3-11-0-6; ﬁ'
#%-|chl or o- §TI\{W-C'IW3 1" /] N~ pi M% n- 1- y MRy Example
bgnzenesul fonyl)-1H CH d ~,!ON H indole NP°C
2004/ 035047 PCT/ EP2003/ 011323 -19 # STRUCTURE NAME
MHH _or Fvancple Mpggg_'_bﬁlel f"hllnrng(4 MeH 3 i
3 m N<! pi per azi n- 1- y|P- uoro-1f43(4- M+H 1
benz | f ) A+ 376 eldthyl@peRazid-3-1)-NH
5-IMet ho —NVFH-CH, O\ [S" N\, | ‘DI in-1-
TN TS ON R BenkouoBiT] 38| 974
' indole
6 o, P —\ 5-Bromo-1-methyl-3-(4-| M+H 3
S N NH . .
Br { A piperazin-1-yl- 435
N benzenesulfonyl)-1H-
CH, indole
7 0.0 \ 5-Bromo-3-(4- M+H 3
°s, N NH o
Br / piperazin-1-yl-
m o benzenesulfonyl)-1H- 421
H .
indole
8 CH 3-(4-Piperazin-1-yl- M+H 3
0 N//\ NH benzenesulfonyl)-1H-
S—O - . 342
J n indole
N O
H
9 cl 3-Chloro-5-methoxy-2- | M+H 1
o N CH . .
H,C y CH, methyl-1-(4-piperazin- 20
0=8 NN 1-yl-benzenesulfonyl)-
o} ./
1H-indole
10 1-Methyl-3-(4- M+H 3
o\/(I3 N//\NH . Y (
‘S—O N piperazin-1-yl-
Qfg CIH benzenesulfonyl)-1H- 356
NCH indole
11 6-Chloro-3-(4- M+H 3
O\I? N//\NH . . (
X ;s—@’ - piperazin-1-yl- ,
/@\/\> CH benzenesulfonyl)-1H- 376
cl N indole




O~

cl

'~s NJ H
376 03 CIH benzenesul f onyl ) - R¢I/EP2003/011323

H C o | 6N benzenesul fonyl)-1H 372 3 CIH indole
H 14 5-Chloro-3-(4- MtH3 O
WQLEe03win- 1- vyl -

indole 15 r-\ NH MMH 3 / N~ H piperazin-l-yl o/l SL
benzenesul fonyl )-1H 376 CIH§6N indole cl 16 rNH
-Chloro-|-nethyl -3-(4- MH 3 NW®W\S piperazin-l-yl-
# | benzen®BRVESHRE) - 1H 422 < NAMIEH 143 i|idi er [Pxample
_CH 3-[4-(4-Methyl- MeH 3| ~11\ / N~ 3 |vpec
pifperazin-1-yl)- 356 ClH benzenesul fonyl]-1H N H
Lmdol e \WD 2004/ 035047 PCTAEP2003/ 011323 - #
15 TRUCTURE Mg o ExarfiChloro-3-(4- M+H 3
cl o*s\\o N piperazin-1-yl-
N\ benzenesulfonyl)-1H- 576
N CiH .
H indole
13 " 5-Methoxy-3-(4- M+H 3
%s N piperazin-1-yl-
HSC/O® © benzenesulfonyl)-1H- 372
N CiH indole
H
14 o9 NK\NH 5-Chloro-3-(4- M+H 3
‘s-@’ o piperazin-1-yl-
Clm CH benzenesulfonyl)-1H- 376
N indole
15 . N//\NH 7-Chloro-3-(4- M+H 3
‘s”—@’ ) piperazin-1-yl-
N\ OH benzenesulfonyl)-1H- 376
N indole
c
16 o N//\NH 6-Chloro-1-methyl-3-(4-| M+H 3
N S’O N piperazin-1-yl-
N
m\o benzenesulfonyl)-1H- 422
a N CIH ol
CH, indole
17 S [N\ -CH, 3-[4-(4-Methyl- M+H 3
‘}s"—@’N\// piperazin-1-yl)-
N\ CIH benzenesulfonyl]-1H- 356
N indole




MP C 18 r\N.cH3 7-Bronp-3-[4-(4- MtH 3 S al /
met hyl - pi perazin-1-yl)- benzenesul fonyl]-1H 435 H
w@bdd4jossdat e Br 19 CIH 7-Brono- 3-(4- MrH 3 ~f PGI/ER0D 1323

pi perazin-1-yl N/ "o benzenesul fonyl)-1H 421 H
ndol e 20 N-CH3 6- Brom-3- [424 MrH 3\
) noculfnn\ll'l 1HL 435
5.1 OUBMEE [ 4- ( 4- Mt Hyar - [Exarpple
benze esulfonyl] 1H 48RP W ~wW H
Hlndole22/|\|-CI—|34Borr03[4(4 MrH 3 Br N
) bénzenesylfonyl} - 435 | H
Sl H i 3/7’\N>f¢uH 4- Br pirbrameA-l4idn 3 B MeR | 3
pi pera?g 7IN0o/ benzenes gﬁwbgpeﬂaﬁn_ﬂg@- H CH
i 2@4 ~NH 5-1 odo- 3- (44p perazin & FH B 435
benzenes fony
H ci indole
Br
19 CiH 7-Bromo-3-(4- M+H 3
o) T ; in-1-vl-
¢ @,N o, piperazin-1-y
Br S 421
N VAR benzenesulfonyl)-1H-
indole
20 o N//\N‘CH::, 6-Bromo-3-[4-(4- M+H 3
N \ ! methyl-piperazin-1-yl)-
=
O M ° benzenesulfonyl]-1H- 435
o N CiH indole
21 N//\N‘CHa 5-Iodo-3-[4-(4-methyl- | M+H 3
A\ S/O’ = piperazin-1-yl)-
| N\
m\o benzenesulfonyl]-1H- 482
H CH indole
22 N//\N"CHa 4-Bromo-3-{4-(4- M+H 3
B N\ N methyl-piperazin-1-yl)-
S 435
A\ benzenesulfonyl]-1H-
N CH indole
23 o Nf\NH 4-Bromo-3-(4- M+H 3
Br N 5’@ At piperazin-1-yl-
o 421
N\ benzenesulfonyl)-1H-
ﬁ CiH indole
24 2 N//\NH 5-lodo-3-(4-piperazin-1-| M+H 3
\S\\’O/ N yl-benzenesulfonyl)-1H-
lmo indole 468
N CiH




~S N~ yl-benzenesul fonyl)-1H -O 468 (~\ indole H
Cl H WD 2004/ 035047 PCT/ EP2003/ 011323 -21 # STRUCTURE

WORE 034y or Exanple MP C 25 6-Brono- 3-(4- MPCBEPP03/011323
~NH N\ pi perazin-I|-yl- benzenesul fonyl)-1H 421 ar
HCIHlndoIe26C| 3-(2-Chl6%6-4- MMH3 o " s ~) N

nnnnnn vl—03N-benzenesulfonvlY-1H 376 CIH H
1 1 |~JL¢] AT
i#njol e S(%Wﬂ BRE-4- MrH[3 27 NAMBRH N\ - j[M+H or [Example
pi per azi n |-yl \ o benzenesgul fonyl)-1H 376 [\pd¢ c|H
G Hindole 28 CI NCH 5-Brofo-3-[2-chloro-4- [IMtH 3 |N's
\ J (/1 et h\ll nl pora_an IL_Br o0 468 1. N Tl H
%ﬁ - benzenges fom’l\;lJH H 1H {Séepmeo-3-(4- M+H 3
Ost N piperazin-1-yl-
m benzenesulfonyl)-1H- 421
Br N CiH indole
26 cl -(2- -4-
o 8 N//\NH 3-(2-Chloro-4 M+H 3
's ! piperazin-1-yl-
©\/\g benzenesulfonyl)-1H- 376
N CIH .
H indole
27 Cl 3-(3-Chloro-4- M+H 3
Q I NH
A\ O N/ piperazin-1-yl-
A So benzenesulfonyl)-1H- 376
N CH indole
28 cl ] 5-Bromo-3-[2-chloro-4- | M+H 3
QL) e
. S\ (4-methyl-piperazin-1-
N\ CIH yl)-benzenesulfonyl]- 468
H 1H-indole
29 - -3-(2- 7
. cl N//\NH 5-Bromo-3-(2-chloro-4 MP 3
X S ! piperazin-1-yl-
O
Br\©j\3 ~o benzenesulfonyl)-1H- 283- 286
N CIH _
b indole
30 cl 5-Chloro-3-(3-chloro-4-| MP 3
[ NH
EN N_J piperazin-1-yl-
(o]
C'm So benzenesulfonyl)-1H- 252-258
N o indole




29

pi perazi n-1-yl -

cl

[--\NH 5-Bronp-3-(2-chloro-4- MP 3
c\s N\ Br \ ko 283- 286 CH

whemwzeswsul f onyl )-1H H i ndole 30 cl

5-Chl oro-3-(3-chloro-4- MP 3

PCT/EP2003/011323

[ Noml H piperazin-|-yl-

cl 1 \ ~C benzenesul fonyl)-1H 2252-258 N CIH H indol e

WEO2604/-035047 RPCTLEP2003/ 011323 .22 # STRUICTURE. NAVE
KhH or ExRTUCTWREC 31 cl [ 5- Ohl WAME ( 3- chi|bHd or [Rrmple
3|~~~ CH3 (4-nethyl-pipprazin-1 s a 1 |ecd
yl ) - benzenesul fonyl )- 198-R02 H 1Hindole 32 cl
2—3—Cht-ero—4—(4—M:H-3 NN CH 3
et hyl - pi per azl n-A—=yl ), 390 5-Cllgre-3=G-chlero-4- | MP 3
behzenes® f c@; NIHPH °H i fﬂﬂ@ﬁ&hyl?p&lazin-l-
5- Br onp- 37 3xchl of0-4- WP B Ck N~ 3 198-202°
(4} nm& perazin-1 Br 1[yD-Renggngsulfonyl)-
yl) - q esulffonyl ) - 194- 4 ®Zindole
32 cl -(3- —4-(4-
N ech, 3-(3-Chloro-4-(4 M+H 3
O\S N/ methyl-piperazin-1-yl)-
©j\g§o benzenesulfonyl)-1H- 390
N o indole
33 < e, 5-Bromo-3-(3-chloro-4-| MP 3
RN O N_J |(4-methyl-piperazin-1-
~ 0
B C \ © o yl)-benzenesulfonyl)- 194-197
N 1H-indole
34 cl 5-Bromo-3-(3-chloro-4- | MP 3
Oy I NH
X N_/ piperazin-1-yl-
N 0
BF\CEg\O benzenesulfonyl)-1H- 210-218
N c indole
35 cl M 5-Chloro-3-(2-chloro-4- | M+H 3
N O N piperazin-1-yl-
cl O Q o b 410
enzenesulfonyl)-1H-
N CIH '
H indole
36 O\Cl I \y-cH, 5-Chloro-3-(2-chloro-4-| MP 3
N
o \§ ! (4-methyl-piperazin-1-
(o]
O r\} © oH yl)-benzenesulfonyl)- 250
H

1H-indole
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15

191 N 1Hindole 34 ci 5-Brono-3-(3-chloro-4- MP 3
NNH pi perazin-I-yl s~ benzenesul fonyl)-1H 210-218

w@hdd4MBiomdol e H 35 cl NH 5- Chl or o- 3- ( 2- chl or oPAF/EROBB/B11323

O N/ piperazin-1-yl cl "k-0 CIH benzenesulfonYl)lH—
410 Hindole 36 cl NNCFbSd*ﬁDroS(Z chloro-4- MP

\o ~ 1 (4 razin-1- clHd
*§7 R Ve y- 250 | N H 1N¥AMEol e WJM+H or [Example
04/ 035047 PCT/ EP2003/ 011323 -23 # STRUCTRfE-NAME
I\/Ml or Exanple MP C 37 ClI| f--""NCH3
(2-Chlore-4-(4- MeH 3 /I Ni pethyl -piperagin-|-yl) \

37 Gl H cnesiThony] ) - LHP396- IR ffibl ¢ 38) MeH | 3
Bro CRLdro-4- M+ hf%thy'l\lpﬁfierénﬁlgyl

4- pet hyIx i perazin-1 Br \ epulzggnyl ) -
ge@‘@m pdol e 39 \ N NHbenze Zfesplf%ﬂhﬂ‘fn 1Fyl" MHH 2
N
H

indole

I

38 o\ //\N_CH 5-Bromo-3-(2-chloro-4- | M+H 3
Ny N/ (4-methyl-piperazin-1-
Br AN 468
@f\g o yl)-benzenesulfonyl)-
N ' 1H-indole
39 Q /\ 2-(4-Piperazin-1-yl- M+H 2
©f\>—s N NH
N & / benzenesulfonyl)-1H-
H : 342
indole

The invention provides, in another aspect, pharmaceutical compositions
comprising at least one Compound of Formula I together with one or more

pharmaceutically acceptable carriers, diluents, adjuvants or excipients.

Yet another aspect of the invention provides methods for treating a central nervous
system (CNS) disease state or condition in a subject comprising administering to a
subject in need thereof a therapeutically effective amount of at least one Compound of
Formula I. The disease state may comprise psychoses, schizophrenia, manic depressions,
neurological disorders, memory disorders, attention deficit disorder, Parkinson’s disease,

amyotrophic lateral sclerosis, Alzheimer’s disease and/or Huntington’s disease.

Still another aspect of the present invention provides a method for treating a
disorder of the gastrointestinal tract in a subject comprising administering to the subject

a therapeutically effective amount of a Compound of Formula I.

Another aspect of the present invention provides methods for producing

Compounds of Formula I according to the synthetic procedures described below.

Compounds of the present invention may be made by the methods depicted in the

illustrative synthetic reaction schemes shown and described below.



H o "--~ benzenesul fonyl)-1H i ndole 342 The invention
provi des, in another aspect, pharnaceuti cal

W@ 0vpo3iosT ons conprising at | east one ConpounPCDEP2003/011323
Formula | together with one or,,nore pharmaceutically
acceptable carriers, dlluent324édjuvants or
exci t S Yet ther as t of the jnvention
or oV Gag gifEl G rriekr S R in sErmAriZe thBp ompounds generally
sy sitlemay4iible frbirs earmmesdid isapplfers ondhi dsiAddri¢ICherfied] ®6:f or are

O B BRIREENF ™ e ot Sl i B o hediropedsiie se forth n

ré‘i&rmmeﬂmicb fis Fibser md Bieser’s Rdngerts foe %‘@rﬁd DhithebBIWIERSbEE New

s TRk BBR TR S8 RER Crraiiioy Gral Gampouis Bhevigrscence

Riebliblgers, 168% Molighes 1P aKd Bﬁp}j’lerﬁexiihlsﬁﬁﬁt@rg&@lc RAYSoh Wl & Sons:

N iy S Sobirasictt Thejople dptiokerstergpuisd ereimare

dhenetlly Maable @f‘nﬁfw Bb’ f’e@ﬁreﬂ Bﬁbﬁ%tfo‘ﬂ’él tteélﬁﬁﬁlheg Quﬁu as those
in a subje

r of the est ract
cggﬁ'&eagy Syadbere rﬁg gfté eng sefpgadempic Press, New York, 1970.
10 THeEbEREH bﬁﬁhéﬂt ref iR lstheened aeqﬁtre@fmast@ﬁe 8P & Oethods by
qunﬂﬁ %%%tg aspect of .the present invention
€SMPOLR %Premnéem'@m@n 13y be spvhesiksdoandrarious a
rhocﬁﬁ&ﬁfo% BOtHe syhhefY abEdH &hBheCRI bEMadEaRd Wﬂfge suggested to

bel o npounds of the present invention maybe
lﬂﬁ' Wgt?*ﬁaatélaweﬁlr%fﬁré%d torthe disclopyre gentainediie thiy Applécation.

reactlon schenes shown and descri bed bel ow. WO

20041&@%&%?;; etk 308 Bl Ohdedddiated Hf HeRySth@fi¢ tedbtion schemes may
ﬁﬁls and reﬁgent% used in re aring these
15 b@dwgfﬁ #pd Buisddf depired pangcqnyer BonA feckBRuen krsyding but not
1 iewEH Gl @ ticH Eﬁtﬂlﬁ{o‘h agstailizAfor \kiontRo SRS, 6Ad tHelike, Rich
are . prep g;ed net hods known to those sKilled in_the

mpteriglymey ﬁlgarW%Wéé@ﬁ@g cgRYenfigpalimeans, ingpdingphysical genstants
add spé@mPlatand Fieser’'s Reagents for Organic Synthesis;
VVIey & Sons New 5 York, 1991, Volunes 1-15; Rodd's

on Conpoynds, Elsev Sci ence
pubmf—fé F&ea é@glexfé?PHﬁ’é’s TSACKiRES &PﬁB£@@¥FI§I%€fe%W take place

20 2EaGhdy ﬁerﬁeﬁ%shﬁ{tﬁver Wén@era?tuﬁﬁl@ﬁ e frIRMbYRF K8° &8 lbout 150°C
Vol ung ﬂ§ % 40. ﬁﬁ%% pndol'e starting material s used
TRQnedreerably frorg AR &itp gbediZh b aélddpomefeebbraeé&pwmenﬂy
B YbARRYSAY bPAAbichS ¢ahp&HRse, 2¥Chbas: d0iese descri bed by
Sundberg, R J. in The Chentstry of | ndol es, Academ c

Pre New YO 7 10 The foll ow ng synthetic .

rea n&ﬁ?“é‘éﬂ QE&@%P%?Y&%/PPFP‘FG@ a ﬁﬂﬂ"‘%‘n&}’l%ﬁé wherein X, n,
RIERH RER ‘PR, RWRCaRd R arcameatatiserah. t he present
~invention may be synthesized, and various

nndlflcatlons to these synthetlc reagtlon schenes nmay

e amd wil k_b® suggest ed skilled |nche
art referor the di e cont a| ne{ T;w'_ .
this Rlon R

(R6
b
(Rs)
2 R3
— bf\g’R‘i 8
2 N.o :L\
R o‘S@N N—R?
(R%), R|7

25



10

15
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The starting materials and the internediates of the
synthetic reaction schenes may 15 be isol ated and

w@eifswd7 i f desired using conventional techni PCEEP2003/011323

including but not Ilimted to filtration,
distillation, crystallization;2&hromatography, and the
like. Such nmaterials may be characterized using
conventional means, includi n@cﬁﬁ%ﬁréal constants and
spectral data. Unless specified to the contrary, the
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[aTalTYa AN Rl R2,
%Eﬁgﬁ?@g}%ﬁl %7 R% gﬁggﬁ%rﬂgolé{lﬁ | neé her ei 2 R3
' DNR3 N R4+pS | + R~Ra N X | RL f (R6)nR1
0s ﬁmspguadssof(mﬁla I§ maybeynppared agcording togbpprecrdure(sitown in
gﬁcﬁgﬁgﬁ “%I'éﬁélﬁx\/\ﬁ) 1’@0%/19315%7 PGl E2R03¢ Addetndd hedbh.
1- (4- hal obenzenesul fbnyl) 1Hindole c is fornmed by

reactlp@n ofF t.be indol e cogpound under basi c H
Padi L ons W 4- hal ophely foﬁyl al i de ¢
ng\a dedir subgtit ( S)y—sTH X + R }Ra
r 21> gl obenzen nyl) - AP naw| e"c Yay. t hen 5 béi‘

Rieate®'with e%@%rss pi perazine b lRnﬁol aF )napr otic pe

sol wvent to affor@ the corresponding b
(4- pi perazin-1-yl - benzeneg,ul fonyl) - 1H-| ndol e of
Formul a 1a. Conpoupds of Fog)rrul a Ib ybe prepared
according ta_the pr . herge B, wherein
X, n, R, R, RS, Nafe as defined
herein. 3 R

Ib

SCHEME B

In Scheme B, the indole compound h is treated with an alkyllithium reagent or
other strong base under anhydrous polar aprotic conditions and dry ice/acetone
temperature to generate the corresponding indole anion (not shown) by deprotonation
at the 2- position. Where R* is hydrogen, a suitable removable protecting group may be
used to protect the indole nitrogen of compound h. A 4-halophenylsulfonyl fluoride g
may then be added directly to the anion of indole compound h to provide the 2-(4-
halobenzenesulfonyl)-1H-indole d. Treatment of the 2-(4-halobenzenesulfonyl)-1H-
indole d with excess piperazine b can then provide the corresponding 2-(4-piperazin-1-
yl-benzenesulfonyl)-1H-indole of Formula Ib.

Compounds of Formula Ic may be prepared according to the procedure shown in
Scheme C, wherein X, n, R', R% R?, R%, R%, R7, R® and R® again are as defined herein.
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In Schenme B, the indole conpound h is treated with an
al kyll'ithiumreagent or ot het 2 irong base under
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N wHBrrein X, n, R, R2, R3, R#& K
gainsare asedefined hrein. WO 2604/ 035847
EP2003/ 011323 -26- (Rs') XS R~ RNa\ S-SR
| \Rak (RE" 1 R8 - H

SCHEME C

Ic

In Scheme C, the indole compound i is reacted with a 4-halophenyl disulfide j in
the presence of alkalai metal hydride or like strong base under dry polar aprotic
conditions to yield the 3-(4-halosphenylsulfanyl)- 1H-indole compound k. In the
procedure of Scheme C, R* of compound i is preferably hydrogen. The compound k may
then be treated with a peracid or like oxidizing agent to afford the 3-(4-
halobenzenelsulfonyl)-1H-indole compound e. Treatment of the 3-(4-
halobenzenesulfonyl)-1H-indole ¢ with excess piperazine b furnishes the 3-(4-piperazin-
1-yl-benzenesulfonyl)-1H-indole of Formula Ic. Where it is desired to have R* as alkyl in
compounds of Formula Ic, alkylation of the indole nitrogen at the 1- position of the

indole ring may be carried out subsequent to formation of the sulfanyl compound k.

Many variations of the above synthetic schemes are possible and will suggest
themselves to those skilled in the art. Those skilled in the art will also recognize that
stereocenters exist in some compounds of Formula I. Accordingly, the present invention
includes all possible stereoisomers and geometric isomers of Formula I, and includes not
only racemic compounds but also the optically active isomers as well. When a
Compound of Formula I, is desired as a single enantiomer, it may be obtained either by
resolution of the final product or by stereospecific synthesis from either isomerically pure
starting material or any convenient intermediate. Resolution of the final product, an
intermediate or a starting material may be effected by any suitable method known in the
art. See for example, Stereochemistry of Carbon Compounds by E.L.Eliel (McGraw Hill,
1962) and Tables of Resolving Agents by S.H.Wilen.

The compounds of the invention have selective 5-HT6 receptor affinity and as such

are expected to be useful in the treatment of certain CNS disorders such as Parkinson's
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geonetric isoners of ornu a not

FemppiRds@b tisouhldS meeaptening a@hb%@éthl@ng gnchfmiciienal assays are
H@Qﬂgg@m@{aﬁﬁhés When a Conpound of Formula I, is

desired as a‘'single enantioner, it may be obt ai ned

ei t he resol ution_of the fi nal product or by

ster %7[3% preestievesiinn frdpdes pharmacenticat canspemitions gbmpriging et least
8fe &@%&dﬂ@oﬂ%ﬁé ﬁfeké’ﬂt iB¥fenfiBY, &%ﬁ\iﬁ@ﬂvﬁﬂﬁl SEhEr, ?glln‘?ct(ﬁ' non-

Resol ution of final product, an intermédiate or a
EACHIEG RIS ISPRICTn@R e PRaTERFetically asgepishe sali arablvate thereof,
HRAWKAQYMRadt Bk BE rﬁtae 110G afQ tst&aca}}'g?? tionally oth
f%greochem s?r n G ootrl11Co 5 E(Ts by -,La-néi]olpeon y other
awswdfprpr@b@lzyn@ﬁareﬂaﬁ@mes of Resol ving Agents by
S.H Wl en. The conpounds of the invention have

sel T goherad thll Eorh BGERIS OF i el YovBbARIICImi Rt Aldn o

xpected to_be useful jn the treatnent certaln
eg%PFB%?@Yﬁ%%!Vﬁkaﬁ%@h@@hmcm@ d negeafadministration for

Eﬁfs&ﬁ@t@@ﬁ/egﬁﬁ@&%tﬂl‘t@; S%t%@ﬁ@sag@%géﬁ% g@ %ﬂ?!l 588 5fp daily,

anxl et depressj on, _nanic SSI
E’iﬁ? y 100 F3ng daily, and most preferably 1-30 mg daﬂy, depending upon

numerous factors such as the severity of the disease to be treated, the age and relative
health of the subject, the potency of the compound used, the route and form of
administration, the indication towards which the administration is directed, and the
preferences and experience of the medical practitioner involved. One of ordinary skill in
the art of treating such diseases will be able, without undue experimehtation and in
reliance upon personal knowledge and the disclosure of this Application, to ascertain a
therapeutically effective amount of the compounds of the present invention for a given

disease.

In general, compounds of the present invention will be administered as
pharmaceutical formulations including those suitable for oral (including buccal and sub-

lingual), rectal, nasal, topical, pulmonary, vaginal, or parenteral (including
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bulima, panic attacks, attention deficit
hyperactivity di sorder (ADHD), 28ttention deficit
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b MRt @vith e filtdy MicidRd addie %Sm%HhErﬁbinetaf)les, eaalrﬁtai\éeaﬁomponent

PN T N A P
proportions and compacted in the shape and size desired. The powders and tablets
preferably contain from about one (1) to about seventy (70) percent of the active
compound. Suitable carriers include but are not limited to magnesium carbonate,
magnesium stearate, talc, sugar, lactose, pectin, dextrin, starch, gelatine, tragacanth,
methylcellulose, sodium carboxymethylcellulose, a low melting wax, cocoa butter, and

the like. The term “preparation” is intended to include the formulation of the active
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The compounds of the present invention may be formulated for topical
administration to the epidermis as ointments, creams or lotions, or as a transdermal
patch. Ointments and creams may, for example, be formulated with an aqueous or oily
base with the addition of suitable thickening and/or gelling agents. Lotions may be

formulated with an aqueous or oily base and will in general also containing one or more
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BarBon dioxie e’orvc\)%getrlsggéblee z<rgn'lasI ’%}Ilef a%g'(?s%l r%ray 2cl)'lr?ve:gineg!cl}rr1 gl’so contain a
surfactant such as lecithin. The dose of drug may be controlled by a metered valve.
Alternatively the active ingredients may be provided in a form of a dry powder, for
example a powder mix of the compound in a suitable powder base such as lactose, starch,
starch derivatives such as hydroxypropylmethyl cellulose and polyvinylpyrrolidine
(PVP). The powder carrier will form a gel in the nasal cavity. The powder composition



stabi lising and/or dispersing agents. Alternatively,
the active ingredient maybe in powder form obtained

wh00a98p87 c i sol ation of sterile solid or by PCI/EP2003/011323

10

15

20

25

30

| yophilisation fromsolution for 30 constitution
before use with a suitable vehPire, e. g , Sterile,

en-free . water The conpounds of resent
Fx{ﬂyg)%tplr%nwa)}n jait fi@qufmrgtf%roenxggﬁpi] 18}&?3 es or Fgar’mdges of e.g., gelatine
¢l Blistérgackd fréfd wiAcH he pRideemay Be A8meisterB BY neah§ §AFPinhaler.
or lotions, or as a transdernal patch. G ntnents and

crea na ex e, fornmul ated wi th an aqueous

o oMae dssiced A s e bt PORAH W HERCCR g AdaPifg for

&Mdhlﬁéd @heddnltﬂwe@ﬁaeéhkéTdrhﬂiduﬁﬂﬁn Gﬂtﬂél%cﬁ% hgFeditng trRd Iexample, the

gﬁpg&#s%k%ggﬁrsééﬁgg Hfgf:e% @3{;};@’3% lll'l Qrans e?rrna orasusbc?utaneous

By ﬂiﬁ&@%’e&%&ﬁ?ﬁese d@l@ve@y‘@%ﬁhfs)ék@ﬂi&@ﬁﬁ@&&;s vileBRlibthibd Selease of
suspendi_ng agents,

ents, dispers a ,
?f?ﬁ E ?ﬁ"% “ng BIPBHFT TG MRYeAES Vita freaimagnt gegimen is

8idiclaii k@cﬁn}f)&fndﬁs APtreRddeARITIdRII R} Sistcdhl drB ﬁ"eﬁ‘@enﬂ'}‘iﬁﬁ&hed to a skin-
cl ude |'pzenges_conpris Active agents in
F‘ BESLH Hppart. EE%%HWRP‘%’E‘& digreshern agofe camhmed with a

pégacionehhaRaseig, L@%n@@l']@édle%?r gﬁ&ngsgﬁiﬂggioéfg? I@quglrgatrelease

an i nert base ch, as
églb VERsWS Y aaeclaléqrgeﬁ Sﬁhﬂlt%ﬁf&tl ARRiRdRe whesrnalilaygr bragery or

ﬁfj&dtl‘éﬁ Th@ﬁibﬁ@hﬁaﬂ‘impﬁn% chigsahtehk lceﬂfpguﬁ@h{ i ﬁgld sa'ﬁsle
ounds of _t he gsent i nvention na

FUsTIbIgRE s STISPRDRS oxpiodegradahlerol Ywem\& rn@iyﬂacﬁg acid
wax, such as a mxture of fatty acid glycerides or

C0CO@he Phdrn@icettical prefiratiGilst 26 prfictablnen akk 'dM& € BRI Yuch form,
eousl y, for examnple, §

i.s di spersed
the Brepasationry é‘%FgDY‘%é‘E e Bt dRess Gent#BLRg mprpgrlm gpantities of the

B@ve @8mpBhentCORY &t 8¥agSfofitkan MelaGackakd 9Y&Hratt1@n C®@lpackage
and to sqlidify. Theﬁgp%?ounds of "t he presént

FORLBIRE sqqu qBéntfttﬁs @'&tlp@,rsuglél eted tablets, capsules, and
96%&& &l ﬁ@% lof Bmpbaies AlldoS the &ﬁﬂ%ﬂg‘e fo%%@ﬁ‘%e a g?ﬂsﬁle, tablet, cachet,
ns or prays containin dition t he

a& V@ellﬁﬁé‘? Qaitesan §i§1%5’-l’?PrPﬁ?Rfiaé‘? Bu eraneanmémsm Raﬁléaged form.
art to be appropriate. 15 The conpounds of the present

l RV e(])ﬂlhe(i Ruitdhle PRarhRtsiticall @etidrOin DR forrﬁﬁjlﬁh&hs%%ré aés!tcﬂ'ﬂed in
e.Solu S or s pensi S are appll e direc y (0]
RE AT he el R LR O T hBes G edBrE. B ptie, Mack
Piiblishah T HApATy, 19 BESS E&Etoﬁppéﬁls?lt;ﬁga f@bg@ééﬂﬁh@ﬁmrmaceutlcal
| dose 10orm

PHFF@#I rOV|ded in a single or nmu

o ogs sentaming HespRnd ! thy presens invepHps arpipsqsibed in Example
achi eved by the patient adm nistering an appropri ate,
predeterm ned vol une 20 of the solution or suspension.

In the case of a spray, this nmaybe achieved for

exanpl e by neans of a neterEX@MEIESI Si ng spray punp.

The conpounds of the present invention may be

for ated for_aerosol dm ni strati on, ar

to ﬁﬂé@ #ﬁgmrmrafew@fﬁ SAPPIRE IS EYRY tP ﬁmbi?]&@a? iled in the ar
to more clearly understand and to practice the present invention. They should not be
considered as limiting the scope of the invention, but merely as being illustrative and

representative thereof.

Example 1

5-Fluoro-1-(4-piperazin-1-vl-benzenesulfonyl)-1H-indole




adm ni stration. The conmpound wi Il generally have a
smal |l particle size for exanple of the 25 order of

WO pawe/0§W¥7 m crons or | ess. Such a particle sizECTEP2008011323
obt ai ned by neans known in E@ art, for exanple by
m croni zati on. The active ingrédient is provided in a
pressurized pack with a su&table propel | ant such as a

chl or of  uorocar bon (CFC), f l e,
di chl or odi f| uor onet hane, tri r ofl uor onet hane, or

di chl or ot et r af | uor oet hane, or ~“tafibon di oxi de or ot her
sui tabl e gas. The aerosol may c&®™WeRi ently al so
contain a 30 surfactant such as Lecithin. The dose of
drug nmay be controlled by a nete
Alternatively the active ingred
inaformof a dry powder, for exanple a powder m x
of the conpound in a suitable powlel base such as

| act ose, starch, starch derivatt such as

hydr oxypr opyl met hyl cel | ul ose and pol yvi nyl pyrrolidi ne
(PVP). The powder carrier will forma gel in the nasal
cavidtgp 1 The powder conposition WO 2004/ 035047

PCT/ EP2003/ 011323 -31 may be presented in unit dose

forr@-f@thrafarﬂ%pg»eneaﬂﬁﬁ%gts' ﬁ?orgrlf-?%[&:gpé dges of e.g.,
gel at1ne ster t he powder nay
be adnini stered by neans of an |nhaler When desired,
formul ati ons can be prepared with ER coati ngs
adapt ed for sustafred - ontroll ed

adm nistration of t ct ve +rgreedi e Nor exanpl e,
the 5 conpounds of e Present |nvent|Q§—i h be
fornmul ated in transdermal or subcutaneous
delivery devices. These delivery systens §
advant ageous when sustained rel ease of t
i s necessary and when patient conpliance with a
treatnment reginmen is crucial. Conpounds in

transdermal delivery systens are frequently attached
to aA gixtnre eftthBsoromdsld (1 dgsTifmorde), ZI—Its]aloc:<nimmex=.tre:shlﬁ]fnyl chloride

S s e e G R e

I@ds@aden@dnk é[)amscd), adé koluerey(6mLs wasstiraedeati rnsmrttmperature for 15h.

| n j ec | Oﬁ\%lél Xtedm g‘elltromelf Su%g?erg]m’%mg%g M@i’s@ r‘ﬂﬁleayceta{e' The

orgarpophase iwas WabhepllvdﬂBIﬂrmﬂDWeter, r’.tﬁnﬁrsanﬂateé sedinmsdhllorizdengnd then

S B B RSLEBDS cpemBYLBEb S e

pressurdl Thelcesiige wao g&tsystaﬂmed tiokn éthylrether/Hoxdreeo provide 1-(4-Chloro-
t t
BB R SRF L S L 2B, om0

unit dosage forn1can be a packaged preparation, the
packdegme2 contai ni ng discrete quantities of
preparation, such as packeted tablets, capsules, and
powders o} - - Yhg it dosage
for | ozenge
itself, or it can be t he approprlate nunber of any of
these in packaged form 20 O her suitable
pharmaceutical carriers and their formul ations are
described in
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pharmaceutical formulations cgntaining a conpound of
the present invention are descti bed in Exanple 4. 25

.EXAMPLES The follow ng preparations and exanples are

gi ven to enabl €4 bose ddl led in th R nore
clearly understa:#dﬁo practice th sent

i nvention. They sh¥tGl Nnqt be—ecensi dergd Q%_biniting
the scope of the inv “oh, but nerely asOB&l
illustrative and repr tative thereof. 3
5- Fl uor o-

| - (4- pi perazin-1-yl-be
2004/ 035047 PCT/ EP2003/0
1 1- (4-Chloro-benzenesultonyl) -5-fluoro-1HKindole F
NO: NSOC 5 A mxture of 5-fluoroindole g,
7.4mmol e), 4-chl orobenzenesul fonyl chloride (1.6g,
7.6mol e), tetra-n-butyl anmoni um hydrogen sul fate

( 0. o5 PlytiamoElo¢-Chlorblyahzendsdléor(y)vs- ludboribl-indoker(d.210g,

(L RRMRR ey MhrahE P el CREIDRS IhHb e Rudely omi)

wiistheatz8 at 1060°ly/in aaeded tube fFhksh. Gheg acsictiop hasterawass dihsdddith

i ted sedium chl oride, an .
e e L B Bt PP s Wibfed with
thudedOimrpontiencafivetert 1&nb saturadet sodatn chldridprdrisl(heagnddiem
sﬁﬁﬂp 1 \??j, g.gd %’_81?@%%{%%%_3& ﬂeaggedfﬂrgsrpureet. Jﬁﬂe I‘e%IIdlglg Wap ?exc%r;%lﬁz%d from
eyl 2eatatslekaneyth pr&Add the SeRlddtor hddipepetdzit-Agll-benpenesulfonyl)- 1H-
108- ' { 2,09-Fluoro- | - (4-piperazin-1-yl-b
igdefe 021, v T ol & WO 20047 D3E04s

PCT/ EP2003/ 011323 -33
Similarly following the procedure described above in Example 1, but replacing 5-

fluoroindole in Step 1 with other appropriate indoles, the following compounds were

prepared:

4-bromo-1-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-methoxy-1-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
1-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-fluoro-1-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;
3-chloro-5-methoxy-2-methyl-1-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole.

Similarly following the procedure described above in Example 1, but replacing
piperazine in Step 2 with N-methylpiperazine, the compound 5-Fluoro-1-[4-(4-methyl-
piperazin-1-yl)-benzenesulfonyl]-1H-indole was prepared.

Example 2

2-(4-Piperazin-1-vl-benzenesulfonvl)-1H-indole



F/ 1V FW N~O0O%0QGSr:0 C N) "NAsolution
of 1-(4-Chl orobenzenesul fonyl)-5-fluoro-IHindole

W@ 2002085947 0. 7mmol e) and anhydr ous pi perazi ne POI/BP9p3/011323
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3.4mvol e) in dinethyl sul foxide &3. Ol) was heated at
100 Cin a sealed tube for 168%*-The reaction m xture
was gjtlljlted with 5 15m water and extracted with 20nL
et hyr—egcet ate. The organic phase was washed with
three 10nL portions of water, 10nL saturated sodium

chl o2i(deFlugiro-mhzémes ndokul -tabelylicand epbagMbdiat ed
under reduced pressure. The residue was recrystallized
from ethyl acetate/hexane to provide the
5- Fl uoro-1 - (4 [ ]
i ndol e (0.123 '
fol |l owi ng t heNgFoC®dur e descri bed\abo

I Ih e 1,
but replacing 5- fljoroindole in Step}'th ot her
appropri ate indol ,ﬁyfszol | owi ng co oﬁd{s wer e

—77-78= C.|

pr epar ed: _
4- br ono-| - (4- pi perazi n-1-yl - benzenesul f onyl\) - 1H i ndol e

;5;3 e hBion or 41RABIE LA Htic 2l B REEN SR (13 8763 hamol) tn 100

m].’( elf-aqpihpdroaz THFwaslcobled 26 FrsS @l ih @rlyy dce/bbbtbicligdt® under an argon gas
- - . . . ..

B SfoR Bl Forpmpesial liehy) 1.7 M solptioe of/ Py pentane (10.2 L, 17.3

fiirholn2l0leg) was slowly added to the stirring mixture via syringje_:. D}lrirsg the addition,
- ch] or 0- 5- net.hoxys.2- net.hyl - | -1{4- i perazin-1-yl -benzen

P B R b PR L RS

fheadditiomevadesaipldedhakaweon itV QlldwedXotstit £12148GhiRdtes at

¢ gﬁo%ﬁ d i el_‘l Iém%rgl?ef_zzfr\ﬁs%fiqql\.}i ﬁé}{lj _eI \gzltfps?orvﬁ)é iagcfe’d tg I’El?e reaction
pitperehite cirafhlly ehzaniguhfigRya tehiper RG] & QU8 C. The reaction

e d. 0 . . .
‘3‘5’[”“ ?%?ﬁé?g%% ?@%.Sb‘érf%m%rmdqu myingiss pligrdheaddifion was
snplefe4h&BwadklloRed k&R 36 %&ﬁ?éin}])eré’tflre, %gf?: it11|~e_mainedi fgr 2h. The
Ii:2€-8§t?0:1g |4 ﬁr()e_evgal% g)r%%p nl{’lfof fo%yrlni _ol‘:' sna(’gL?ratee;i NIPIfél 381)1(1 iOII‘l,Cdﬂ?l(t:ed with 500

mL of EtOAc and mixed well. The pale, amber-orange organic layer was separated,

washed with brine and dried over anhydrous magnesium sulfate. Evaporation of the
solvent gave a dark amber oil which was silica-gel chromatographed, gradient eluting
with 10% EtOAc/Hexane followed by CHCl; to give 1.40g, 3.73 mmol, 43.1% yield of the
2-(4-Fluoro-benzenesulfonyl)-indole- 1-carboxylic acid tert-butyl ester as an amber oil
which solidified on standing to a pale reddish-tan solid which had a melting point range
of 88-93°C.

Step 2

2-(4-Piperazin-1-yl-benzenesulfonvyl)-1H-indole

0
wg Fo— \g N NH
N O N O __/
H
0



CCN~ (::CNI FOO 00 _\_ A solution of 1-indole

carboxylic acid tert-butyl ester (1.88 g, 8.65 mmol)

WO 20020850%7 m. of anhydrous THE was cool ed to - 7BCTZEP2003011323
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dry ice/acetone bath under an argon gas blanket. A
fresh comrercial (Aldrich) 1.73-solution of t-BuLi in
pent a esl{ 10.2 m,, 17.3 nmmwl, 2.0 eqg), was sl owl y added
to t heredtacTRIPHGHRg SRoyp &mA- 205y 1 A gamolxfithe g (d+Fduoro-

el ddeQilfonyl) HRASIE!1UEdrBEKyLiE h 08 Ferf- DR Estdr! -
col or et 0 Ogygar k, or ang(gfy%urfgungi[:gfgll o}_r%g?éﬁbfﬁ%srr‘éﬂmvedby
nEd

SRS Frrogmdepagtue & 3 pHeof; AyTheirgadtior misure turned a light

addrgm}cb;b sWHile sfiRingThen T8 di
4-fTuor oberrlz enesS ul fngyPgFFﬁlg%? égh%‘éeg bgl ag\?\j'n% %&ggg?%ene and
tIEEoviagdhs solveniilkfas el arroiepe ak s was sepeatechand Hiermgly agsidue was

[ r | [ ]
kool TR Byhy S ot ARG BAY IS 70

5
\g?lfr@k St Ve afdedo thafitbe webseplediandithe reagtien miixwagleatesl at 100°C
}I’Kﬁgﬂﬁ‘ tERpH 39 HERALY. The WRAEGES frfixtﬁmsréﬁgr{zfeg ?o &34 to room

reactjion mxture was poured I nto 500

demperatie dlMprdvish QR mbrof cthyl anctate, Wharhwsbed s@juentially with

b {tete ARAHOGHBh! watlh®RR! £1d cﬁfg&“ﬂv’epm&gﬁgﬂrﬁ%yeﬁum sulfate,
| ayer was separated, washed wth brine a ried over
Fihpenation ofithg selyentigrysart amber shasapbichtwasiregtediwith anhydrous diethyl
Sherentx90YS ALFFhKa ;E!ti tHH slohim)'n?&u‘eftﬂ% a%b{%}]lca%&ﬁﬁ of solid to

chromat ogr aphed, gradi e eluting WtT

Erityratelqak aheolytim. dhe thigyraaoisl was tgOVe in an ug; waeiisth, followed by
ABhum 4idrd8nydfehofiwHiftSoli dryin % vi

2- 49% uor o%enze%es‘ﬁ}flggﬁh?ﬁﬁteﬁ 0 eg’lo-' lcsgigbod%ﬁnédh%lrld/oyleld of
t%et4-Pipgxagin- byt-benzgresalomdbéH-inidble 3@is whtabteds withdithéltdg point

st Ands nag & I j sh-tan solid which had a

msrll%':elt ng poi nt%g?]cggiﬁgf?ggi- 93 C. Step 2

2- (4-Pi perazin-1-yl -benzenesul fonyl )-1Hindole C-N

F S Exampled ~O H O 0 WD 2004/ 035047 PCT/ EP2003/ 011323

-35 The Boc-protecting group on 0.530 g, 1.41 mmol of

the 2-gAnid 896 95ipheiz a0AHEhE QRN NI §r ds1e ar boxyl i c
acid tert-butyl ester from Step was renoved by

stirring at roomtenperature in 3 nL of neat TFA. The
reaction mxture turned a |ight 2 burgundy color while

stirring. The TFA wasgengyed B @
t ol uene and N\

Step 1

5-Bromo-3-(4-fluoro-phenvlsulfanyl)-1H-indole

S
N N

To a stirred mixture of sodium hydride (100%, 0.156g, 6.5mmole) in dry N,N-
dimethylformamide (12mL) was added 5-bromoindole (0.98g, 5 mmole). After 5
minutes 4-fluorophenyl disulfide (1.4g, 5.5mmole) was added. The mixture was stirred at

room temperature for 48h. The mixture was diluted with 50mL water and extracted with

25mL ethyl ether. The organic phase was washed with 1.5M sodium carbonate (5mlL,



5 renoving the solvent/ TFA as an azeotrope. This was
repeated and the oily residue was then transferred to

w@2@®embwa7 t ube using 5 nL of DMSO. Solid pi perezi/RR2003/011323
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(0.61 g, 7.06 mol, 5 eq.) was added, the tube was
seal ed, and the react| on th'U?I’ heat ed at 100 C

atht for, a erlod of reactlo xture
ot Sileats grios Cpasnesim s@gﬁeﬁﬁ?ﬂeﬁm T g

§sufd toGiel @ 5 Btonic 84 &ifRord-PRéhylaihed)-3 Btinaolei(@bhg). Wi t h
%12 sat u?gt ed NaHCd%I(sol ut i gn wat er, )brl ne, énd %ri ed
over anEydrous magnesi um sulfate. Evaporatl on of the
solvséFR-—gave an anmber gl ass which was treated with
anhydrous diethyl ether. Hexane (25 nL) was added to
t he ZBlatho-Bn(4-flastsibegzénesulddyl)arfdundolef solid to
triturate out of solution. The m xture cooled was to
00 Cin an ice-water bath, followed by

vacuumfiltration OfS\n@if white solid. /(Nsr
dryi ng, 0.B5Qg : 1.1%vyi skd \@\
2- (4-Pi pera2| bemz€neSutfomy! ) T@;ée F
obt ai ned, witt Mgl ti ng point range -248.5 C

and MtH of 342. Exanpl e 3
5 Br ono- 3- (4- pi perazi n-1- benzenesul fonyl)-1Hi ndol e

| Thegy-Brama-3 (4nfluggo- mnﬂs@lﬁm}_fl) 1H-indole (1.34g, 4.16mmol) from Step
5W€!|' éﬁ@@e‘n@e& ﬂn fdrHﬁ’J &@m syb babwhy addda '3?%;1{8%{%§ perdxide

t d t
QQ}%‘E’I {npd)@cyg‘hq)reggggx méctlgzirﬁr%s ét;;ri)a(qll gng%y?n\temperature for 1 hour.
'ﬂlﬁéﬁb{'ﬁ&’ﬂef‘«% BTt Svithl S0Th). wiRs aﬁ&lgﬁpacg’ed% o fo %{tﬁ alcetate The

(0.98¢g nmol e). After 5 25 mnutes 4-
QIEaRIF Ph@é was waghedsyithiBMesodivas carbigmate fzmeL 0ol dried

ﬁﬁdgﬁés@ﬁn%ﬁlfat@% QRY L6ARG A" él BdbHedd8R: &rg@&ﬁnh;%ﬁﬁu%?

di "'uted with wat er and extracte
r@ﬁlﬁrétﬁﬂlzqdﬁomregbﬁﬂh@xm@rmée s brmg-3(4- ﬂuqroshm@@@hsuﬂmnyl) 1H-
€ 151%0 2 3%047 PCT/ EP2003/ 011323 --36
19661@‘?1‘@% 40 o \QPF fgdi\'r%éeld@érna\gnesn um sul fate), and
concentrated under reduced pressure to yield
5- Brieib3 3- (4-fluoro-phenyl sul fanyl)-1Hindole (1.34q).
Step 2 5-Bronp-3 - (4-fluoro-benzenesul fonyl)

- 1H-5_Beh& 3-(4-fluoro-benzenesulfonyl)-1-methyl-1H-indole

To a stirred solution of 5-bromo-3-(4-fluoro-benzenesulfonyl)-1H-indole (0.315g,
0.89mmole) in tetrahydrofuran (4mL) was added 1M potassium t-butoxide/THF (1.0mL,
1.0mmol). After 10 minutes iodomethane (0.16g, 1.1mmole) was added. The reaction
mixture was stirred at room temperature overnight and then passed through a pad of
silica gel (230-400 mesh) eluting with 50% ethyl acetate/hexane. The eluate was
concentrated under reduced pressure to provide 5-Bromo-3-(4-fluoro-benzenesulfonyl)-

1-methyl-1H-indole.

Step 4

5-Bromo-1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole




SOCs Br Br "/ F 5 N The
5- Brono- 3- (4-fl uor o- phenyl sul fanyl )-1H i ndol e (1. 34qg,

wa2mdnsol) from Step 1 was suspended in formEBCHEPIH03/011323
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(20m.). To this was added 30% \7/drogen per oxi de
(0.94g, 8.3mmle). The reacti od/m xture was stirred at
roomtenperature for 1 hour. The m xture was dil uted

wi th 80nL vvater a)@d, acted with | QO thﬂ
acet at e. grhe g@shd wi &t ﬁ
sodi um carb dri .g RgNes

sul fate), entrated under r eduegd . 'I\he/N
resi due vvas recryst allized from ether/hexane to

provi de 5- BronD 3-(4-fluoro-benzenesul fonyl)-1H
indolegl4g, Omol mp. 163-164 C. Step 3 15

5 Br Jﬂm 331(04n<3f-f5dér msaspﬂmﬂwl)mgthmbmymdanel(o Adlg 0.85

S s R4l piri oMol 4rFloR) 3 et SARMANRS, The
(ixBrEYas beasgiﬁtdaéj’ Ciim atseaﬂadanbdfcmﬁdwoam Therixtnme waodibded with

ks B ST i o by BB s v

rd recsestallized fmnnhlmqugnxbaszeme ity prxgtidet5-bwom- 1-methyl-3-(4-

t r 1 e h of
BRI B 0RO R0 AT R,
acet at e/ hexane. The eluate was concentrated under
redu égaﬂqg}yégﬂwi@gttl@e prosedute described above in Example 3, but replacing 5-
SLeMRaLR 1 : '
%r metQHBIO- ]{ééf%d (L)'s{?ired? o%f?:g éﬁ%@gﬁﬁe WS the following compounds were
PreResi®d- | - net h, 1- 3- (4- pi perazi n-1-yl - benzenesul f onyl ) -
1H i ndol e WO 2004/ 035047 PCT/ EP2003/011323 -37- 0 0
Br Z lia R .
lac—fvleﬂiw_’a (4 p rafin/¥- )»lebnegglﬁe?ulfon? 1{1 1ndo[]]e,I (.jL’H-I ndol

5- Br onp- 3- (4-f I"'uor o- benz
e (oésféiﬂgro @)‘%hylrﬁrfﬁ ymmmﬂwébewemukfpp;é}-éﬂ “imglole.
(0.34qg, 4mmole) and net hyl sul foxide (3nmL). The

Similarly following the procedure described above in Example 3, but skipping Step

3 and proceeding directly to Step 4 (and using various appropriate indoles in Step 1), the

following compounds were prepared:

5-Bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
3-(4-Piperazin-1-yl-benzenesulfonyl)-1H-indole;
6-Chloro-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
4-Chloro-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-Methoxy-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-Chloro-3-(4-piperazin-1-yl-benzenesulfonyl)- 1 H-indole;
7-Chloro-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
7-Bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
4-Bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-Bromo-3-(3-chloro-4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-Iodo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole; and
6-Bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole.

Similarly following the procedure described above in Example 3, but skipping Step
3 and proceeding directly to Step 4, and replacing piperazine with N-methylpiperazine

(using various appropriate indoles in Step 1), the following compounds were prepared:
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m xture was heated at 120 Cin a sealed tube for 3
hours. The m xture was diluted with 5 10nL water and

wo b@40zwl t ant precipitate was coll ected by fiPCT/BEP10031011323

washed with water, and recrystalllzed from
chlorofornibenzene to provi de-88brono-1 - net hyl - 3- (4-
pipeé_i%TS | - benzenesu fonyl )-1Hindole (0.302 g,

0. 69 #‘)me 1pergzing] i) benespesdionglli g indale pr ocedur e
descyiBaeghoadpaes Jnﬁbtﬁ?ﬂ%ﬁﬁér@zlﬁ-vl ﬁ%eﬁ&ﬁ%ﬁ&fbﬂ? -ﬁ'H—lndole,

bro ndol e i n Ste th ot her appropriate in
t he '&r%w?ﬁ'é‘l é‘bﬂﬁshﬂoémp%%- -Ylbbsg@p : 'nyl llH-mdole,
1- Mes Iydio-3- @%A%Eﬁfyﬂéiﬂérahﬂl-yg%ﬁaﬁe%ﬁil&fr{%ﬂﬂf)hﬂ%lé ;ada!

e; an
| - met Pms 3(h4qs4mla>zlrmpefam -Indrberresesutfonyl] L Hrindpled ol
e. Simlarly follow ng the procedure descri bed above

l n ESiﬁHﬁH f&lovﬁﬂg tifdprdBdduge RseitbedhbdPEin Q68205 Nipping Step 3
%%hto St 4 (‘and usi ng varlous]é% prop rlate

1 & Yi‘? Steprf%euﬁ%kup BRRIOET ﬁ@éﬁlﬁm Stprle and

RRgefluorophenyl disulfide in Step 1 with the appropriate disulfides, the foll
gﬁBroﬁo-s-( Pplp?:erazm 1- ylpbenzeneng¥éﬁ§iglik+|?d Fé)owu%

con%?%ﬂﬁsﬁﬁﬁ%Pﬁfwﬁdl yl - benzenesul fonyl ) - 1Hi ndol e;
6- Chl or o- 3- (4- pi perazi n-1-yl - benzenesul f onyl ) - 1Hi ndo

€, 5-Chloro-3-(3- chloro—4—p1perazm 1- q benzenesulfonyl)-1H-indole;

4 Ch 3- erazin-1-y nzenesul f onyl ) - 1H i ndo
%—%{h?oro 3(?2-c %ro 4- p1perazm 1 enzenesulfonyl) 1121—1nd01e,

5 N%%Mm&oﬂéplpeﬁ@mapypbémyﬁesm@@ﬁ@HuhaaeyI ) - 1H i ndo

5 S -Ghlere4-pipgraziny |-Hl-henzenssulionshls 4Hndelgi andi H- i ndol
e, IBehherN(Behlofo-RiRp&EARI 10715k berReNZRB S ioadI.)

-1H i ndol e;
7 Br - pi.per.azi n- 1-yl - benzenesul f onyl ) - 1Hj ndol e
" miarl; y fo (féﬁlor%wgg the proce ure described %ove in Example 3, skipping Step 3

ﬂtcﬁbr@ﬁ&dﬁwg(&ird&ﬂ?@d 8ib A-(dnd/tephREISS HihOMIth N-Adihysipazine),

iy Grigns appropRiptsigdolepingisrabied repfrcingtrivaepberd fiafide in

E‘lla i R tBe appropriate phenyl disulfides, the following compounds were prepared:
odo- 3- (4-pi perazin-1-yl - benzenesulfonyl) 1H—|ndo

- Daa - ARt AOT R DO AEeAReL By GeaeBeBioR - 1H-indole

des cg-ohmoasowehlbfb Ef(@tl’g%tﬁyl:splpEk‘dhnsi‘-blnmeﬁﬂeﬁlﬁﬁmyg 18n85hdole;
0

roceedi n d|r 4 and replacin
p e%e Boemd- 3411 t(ﬁﬁﬁﬁ‘gleﬂla?laﬁé‘ - Rea%qnﬁaﬂf?aﬂméémdola
appmm-tmbeo%t(@%eﬂlyl-p a2fh-1, %))ﬁégges%egglbf&i&ﬂ)nm-mdole,
co e prepare
PC[I'rP %%9%&213@?3 -444- fsemzuplpfrézm Ry tbeprenesuiomil)- 147-indole;
- yI )3—bEGHlaP@$cL’(I4f1%€ﬁHy1- m@ﬁzirﬁﬂ@l)%enzgneaﬁlﬁiﬂ?‘lﬁthﬂdole, and
| - pi perazin-1- enzenesu| f

"ﬁ@ff? -3 -EZ éﬁerﬁ)‘l 4 r{lfzrhv (DIPSRRTIRYI- ISTbse%e&fooyywﬁ-mdole

-b enzenesulfonyl] -1H i ndol e;

5- | CElanipl¢ 4- (4- met hyl - pi per azi n-1-yl) - benzenesul f onyl ]
-1H i ndol e; and :

Pharmaceutical preparations for delivery by various routes are formulated as
shown in the following Tables. "Active ingredient" or "Active compound" as used in the

Tables means one or more of the Compounds of Formula I.



5 4- Brono- 3-
[4-(4- et hyl - pi perazi n-1-yl)-benzenesul f onyl |

WO 2dd4jossdet e.  Simlarly foll ow ng the procedurBCT/EP2003/011323
descri bed above in Exanple 3, skipping Step 3 and
proceeding directly to Step 4,” s ng vari ous

appropriate indoles jn Step 1 d.  repl.acing

4-f | uor ophenyl di SUIM%@@MW

appropriate disulfides, the follow ng conpounds were

pr epélngrediehd _ _ % Wt./wt.

5- Chl or o- 3-(3-chl or o- 4- pi perazi n-1-yl - penzenesul fonyl )
Addg adnl A

5- Ch ‘AO‘FE'H?S"-‘E’(‘?@J%‘HI or 0- 4- pi per azi n- 1- yl - penze#e@®l f onyl )

-1H i ndol e; 3-

( 2- cHlaetage 4- pi perazi n- 1-yI - benzenesul TPNYT )79 505

-1H i ndol e;

3—-3—chloro-4-piperazin-1-yl -henzenesul fonyl ) - 1H i ndol
e aryagnesium stearate "0.5%

5- Br ono- 3- ( 2- chl or o- 4- pi perazi n-1-yl - benzenesul f onyl ) -
1H1ndole. I5 SimTlarly follow ng tHe procedure

descri bed above in Exanple 3, skipping Step 3 and
proceedi.ng directly.to Step 4 (and replacing .

pi per ilﬂ%egtﬁ“ﬁ af@%ﬁ?aﬁ{‘%aﬁﬁ?"é Hé9 capsulep pepteiningabsut 100 mg
aprhi; oRE capsalewisttd 85prbfinteProlal dalfldéaped. aci ng

4-fl uorophenyl disulfide in Step 1 wth the

5 sere prepared: 5 br Gugteasiioilor O Administration T

[ 2- chl or0-4-(4- et hyl - pi perazi n-1-yl)-benzenesul f onyl ]

5- Chl or 0- 3- ( 3-chl or 0- 4- (4- et hyl - pi perjazi n-1-yl)-benze
Aesw-fany)-1H-indole;
5- Br &fﬁ‘y@-n{@f@é‘ﬁ‘ltor 0- 4- (4- et hyl - pi per 4zi n- 2% - benzen
esul fonyl ) - 1Hi ndol e;
3- ( 3Mapnesiemtdafat@€T NYT - pI PET azi N- 1= Y1)~ beTpzRpesut-fomy
) -1H i ndol e;
5-Chlore-3-(2-chloro-4-(4-net hyl - pi perjazin-1-yl) - benze

nes ulFBiiATRe prejsAdypE - 2.0%
3-(2-chl oro-4- (4- et hyl - pi perazi n-1-yl{) - benzenesul f ony
I') - IiHaétbgiol e; and 25 G.5%
5-Bronn-3-(2-ch|oro-4-(4-nethy|-piperazin-f—ylg-benzen
esufonyl)-1Hindole Exanple 4 Pharfmceutjca
prepgygﬁPBH§HWEWHBE¢P9bry by various rout ed-04be

formul ated as shown in the follow ng|Tables. "Active
ingredient” or ~ACtive conpound*—as used T the

Tabl es nmeans one or nore of the Conpounds of Fornul a

l. V§$2004éﬁ$5047 PCT/ EP2003/ 011323 -39 Conposition

for OPIMSECHSHT ¥ campbBisd apd grasuasest usipg solvant suchas meashanol.
The fQeiuitiond0 tR¥0dried 6h@ B ke iYW taBE Foécﬁit&imng%éﬁéio%ng of active

redients are m xed and di spensed I nto

0.5% The i. S
&%faga%@ V{@g%%%?ﬁﬂrﬂ@“aé%@blet TochiRg

Composition for Oral Administration

Ingredient Amount

Active compound 10g




each; one capsule would approximate a total daily
dosage. 5 Conposition for Oral Adm nistration
WO paynesiognt % wt./wt. Active ingredi ent 20. 0% CT/EP2003/011323
Magnesi um stearate 0.5% Crosscarnellose sodi um 2. 0%
Lact ose 76.5% PVP (polyvinylp§®rolidine) 1.0% The
~ngredients are conhined and granul ated using a
sol VBHPaEeRdd as net hanol . The formul ati on05E t hen
dried and formed into tablets (containing about 20 ngy
0T asddid@ chfdgeound) W th an approprigre tag £t
machi ne. 10 Conposition for Oral Adninistration
L ngr edient Anmount Active r‘nrmnunrl 1 0 g WD
2004Me8bRarapenr/ EP2003/ 011323 - 40 Furfari c0d8igd 0.5 g
Sodlun1chlor|de 2.0 g Methyl paraben|0.15 g Propyl
"pﬁrﬁp,%gy}lp Ganutated sugar 2550 Sgigaigd o ( 70%
sol uti on)” 12. 85 g Veegum K (Vanderbillt Co.) 1.0 g
Elavoring 0 035 m Colorings 0.5 ng IDistilled water
q. s. Grapudagedd sigar The | ngr edi ents are nilxed 28-5f%rm a
suspen5| on for oral admnistration. Parenteral
"o”@BrBItbP@Od/ uﬁg,tn M 9% W 7TW.  ACUI[VE THEREY et

0. 25 Sodi um ide gs to make isotjonic Water for
Lnj ertlon 100

Veegum K (Vanderbilt Co.) 10g
Flavoring 0.035 ml
Colorings 0.5 mg
Distilled water q.s. to 100 ml

The ingredients are mixed to form a suspension for oral administration.

Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 025¢g

Sodium Chloride gs to make isotonic
Water for injection 100 ml

The active ingredient is dissolved in a portion of the water for injection. A
sufficient quantity of sodium chloride is then added with stirring to make the solution
isotonic. The solution is made up to weight with the remainder of the water for injection,

filtered through a 0.2 micron membrane filter and packaged under sterile conditions.



5 The active ingredient is dissolved in a portion of

the water for injection. A sufficient quantity of
w@aoaiss0ehl ori de is then added with stirring tRPCTER®03/011323
the solution isotonic. The solution is made up to
wei ght with the remainder of tHe -water for injection,
filtered through a 0.2 n}cron,neggranﬁ,filter and
packaged under sterile c LA OrmEatian 4/ 035047
PCT/ EP2003/ 011323 -41 Suppository Fornmnul ati on
| ngr dggeadiento Wt . /Wt. Active 1 ngredienf I.08%wt/wt.
Pol yet hyl ene gl ycol 1000 74.5% Pol yethyl ene gl ycol
4000—24-5%Jhe—ingredients are nelted together and
mi xed SiYe Pezedient bat h, and poured into nol H8%
containing 2.5 g total weight. 5 Topicjal Formul ation

| ngr exblytiyier@lcBieB] 10801 1 V€ conpound U. 2F 2 Spgén,60 2
Tween 60 2 Mmneral oil 5 PetrolatumilO thhfl

] . ben 0. 05_B (butyl at ed
hydr%@ﬁ@.%@@%@%@ Water g.s. 100 Al o¥-3%e
i ngredients, except water, are conbinegd and heated to

about 60C wth sStirring. A suffictrent quantity of
wat er at about 60C is then added with vigorous

stirrjin to enul sif he jngredients, and water then

add J }{iggz‘?’r eé’es%fa ﬁreifeel)(?git t°W§L1?%M/IB§5@)@7 a steam bath, and poured into
ReIIEBEARIB M D]B2 otal meever al aqueous suspensi ons

contai ning fromabout 0.025-0.5 percent active

5 conmpound are prepared as ggsal §pra§ formul ati ons. The
formul ati ons optionally =Ry ve ingredients
such as, for exanple, mcrocrystalline cellulose,

sodi uningadiegymet hyl celTUT ose, dextrdse, ahgmsne

| tke. Hydrochloric acid nmaybe added tqg adj ust
Active compound 0.2-2
Span 60 2
Tween 60 2
Mineral oil 5
Petrolatum 10
Methyl paraben 0.15
Propyl paraben 0.05
BHA (butylated hydroxy anisole) 0.01
Water q.s. 100

All of the ingredients, except water, are combined and heated to about 60°C with
stirring. A sufficient quantity of water at about 60°C is then added with vigorous stirring

to emulsify the ingredients, and water then added q.s. about 100 g.
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5 pH The nasal spray fornul ati ons may be delivered
via a nasal spray netered punp typically delivering

W@b@un3®H® 100 microliters of fornulation per apCT/EP10051011323

A typical dosing schedule is 2-4 sprays every 4-12
hours. Exanpl e 5 Radioligand bfhting studies 10 The

bind'n ctivity of conpounds t hi,s ion in

vitr Sapisous ShoPmstons CoRGIRBRAD st (80.5 percent active
&ﬁhﬁél{ﬁ&h&& Fﬁé@)‘ére@fag hhﬁﬁﬁ&aﬁﬁfrhﬂﬂiﬁbn&rﬁle@ﬁﬁuﬁﬁom optionally
conpet.in i ng

RL/IeSD in ceah nﬁ)ranes
R ARREIV B 1S %S%@aﬁ sfors%xam Biprosgstafiipe cellulose, sodium
EﬁB&%JﬁHﬂ&eﬂu@dé{Qﬁx@oéﬂT $nd @€ 8RE. Fydrdéhlé¥it acid may be added to adjust

te tions are made in a uffer containing 50
At Fhe e formplaipeonay be de delivéredise naselpravsmesetdpump
%i&ﬂy Bél'inrlﬂg éBou% 50500 'nﬁlc@h?e'i@of‘foﬁhﬁlahbﬁ ef £AGAIANA typical

vo .une ﬁgﬁ tubes containjng [3H LSD (5nM,
?}S&a‘iﬂﬁ’mﬁrﬁ‘aﬂi‘fé’nﬁ PFSare incubated in a

shakl ng water bath for 60 mn. at 37C, filtered onto
PackgfegngsB pl ates (pre-soaked with 0.3% PEI) using
a Packard 96 well cell harvester and washed 3 tinmes in
Tri.s-HCI. Bound [3H] LSD is
A e gdE2 ve counts per mnute using
Packard TopCount Di spl acenent of [3H] LSD fromthe
bi ndThgbidigcisy sfltafipoundslobthisfihtdntiog in vitro was determined as
ncentrati on- bi ndi ng ata to a 4-paraneter |logistic
E’Elﬁﬁ’fl on: _ binding = basal + Bmax - basal 1 + 10-Hill
(log[ligand]-log I C50 25 where Hill is the Hill slope,
[li anﬁlxcaltesddthmlﬁ@uitﬁsmf tigad doaffinfty mmmielby@ofr@fénﬁg fogdixtling of

U R A G A T

bisgah BLHETOretdptog W ndow is the difference betvveen t he
Bmax and the basal paraneters. Usi ng the procedure of
this a

50 1Al HERTaTiSH oS CrAyas e i capiiies 2 580 Zpisacs 1om
dejSoy; O.M(EDIY‘N,E{S[QM aeiERIOGH P21 1282B° C;-i43 280 microliter reaction
S‘liRUCT RE

MVE pKi. Ex T, o
e e {\LI%AD S %Cf)nﬁ%lp%ﬁﬁﬁli %P-(ggl.\@’ cpmpeting hﬁﬁxd, and membrane are

broB#ee §i4d Shakipg)watdd-Hatidfor 60 min. at 37°C, filtered onto Packard GF-B plates
(pre-soaked with 0.3% PEI) using a Packard 96 well cell harvester and washed 3 times in
ice cold 50 mM Tris-HCl. Bound [3H] LSD is determined as radioactive counts per

minute using Packard TopCount.

Displacement of [3H]LSD from the binding sites was quantified by fitting

concentration-binding data to a 4-parameter logistic equation:

binding=basa1+( Bmax - basal J

1+ IO—Hill (log[ligand }-log ICs,

where Hill is the Hill slope, [ligand] is the concentration of competing radioligand
and IC50 is the concentration of radioligand producing half-maximal specific binding of
radioligand. The specific binding window is the difference between the Bmax and the

basal parameters.

Using the procedure of this Example, Compounds of Formula I were tested and

found to be selective 5-HT6 antagonists as shown below:



4 o /--\ 1-(4-Piperazin-1-yl- 9.051 Br / it UH
benzenesul fonyl)-1Hindole CI 21 CH

W®2000085087 [ 4- (4-nmethyl - 9.15 3 9 N~ pi perazi nPAF/EPI003/011323
benzenesul fonyl] \o -1Hindole HCH 26 a

3(20h|oro4p|pera2|nl-93é3 ~r1 N NH
Y=t |||fnn\/|\-1|—| S/ indole Q03N CIHH27 C
3 (32 ! -p| pera2| n-|NAME 36 3 cl N NH [pKi [Example
yl-venzenesgrt y|) J.I'I | ﬁﬁ a7?_i‘ly1,_agl_b2; Cil
Sr Brionmy- SQ_éH:}L g:?‘;-\(g u{? n

p pe -I” yl MWenzenesu n& F—lf-)l ndgol e N
aH CI 5- Chl or o- 3-{( 2- chl or o- 4- 9613 N H

pl pgrazin-1-yl C \Zz/ benzenesul fonyl?)-1Hi ndol e CH
HaWpT T e theopr s ent |nﬂ\j/ _qg& 3n AN OESCHgf)@_;] Wity
referen SRECi _ eo t
S‘Vg uri;de ood—b Hts?}ndzge EE?IFSFE?}HHE faﬁe art | that
varilo

21 [ \-CH, 5-Iodo-3-[4-(4-methyl- 9.15 3

R . ST
] piperazin-1-yl)
) ﬁ benzenesulfonyl]-1H-indole

H CIH .
26 ci 3-(2-Chloro-4-piperazin-1-  9.32 3
o, /9_@, NCN H yl-benzenesulfonyl)-1H-
7 indole
o
N CIH
H
27 Cl — 3-(3-Chloro-4-piperazin-1-  9.36 3
Q N \//NH yl—benzenesulfonyl)—lH—
% indole
(5
N CH

29 - -3-(2- -4- . 3
cl M\ S.Brorn.o 3-(2-chloro-4 9.54
s O

G N piperazin-1-yl-
Br ) S - benzenesulfonyl)-1H-indole
\ ©
H
35 cl W 5-Chloro-3-(2-chloro-4- 9.61 3

O\ N piperazin-1-yl-
D O ! benzenesulfonyl)-1H-indole

While the present invention has been described with reference to the specific
embodiments thereof, it should be understood by those skilled in the art that various
changes may be made and equivalents may be substituted without departing from the
true spirit and scope of the invention. In addition, many modifications may be made to
adapt a particular situation, material, composition of matter, process, process step or
steps, to the objective spirit and scope of the present invention. All such modifications

are intended to be within the scope of the claims appended hereto.



changes may be made and equi val ents may be substituted
W t hout departing fromthe 5 true spirit and scope of
W@ b@4/osspent i on. I n addition, many nodi fi cati onBCTEP200$011323
made to adapt a particular situation, material,
conmposi tion of matter, process# process step or
steps, to the objective spirit_and scope of the
present invention. Al such méd&mscat i ons  are
i ntended to be mﬁthin the scope of the clains appended
here{o 2004/ @ﬁ% rn?C]Iﬂ/EPZOOS/OMSZS -44- C ains
1. A'co ﬁWEOB‘F G RRR3RA RS NSNNRY
Rl O~R6'n R7 5 R and R2 each independently
i s hydrogen, al Récyl, hal o, nidsro, anino,
cyano, al koxy, h Iy al kylthio, arylthio,
thiol, carbonyla 2 foca r | oal kyl; R3
and R4 each inde Y ggerN hal N—aRky! ,
acyl, aryl, or a . Oni seyed; 10 in each
I ndependent occurrence is hydroges, al ky, al koxy, or
hal o; R7 and R8 each independeHtlly is ydrogen jor
al kyl; and RO is hydrogen, alkyl, or arylalkyl; or an
|nd|V|duaI i somer, a racem c or non racem c mxture of
i sont ? ey prodrug, or a pharnaceutically accept abl e
sal t or solvate thereof. 15 2.  The conpound of formnula
| ofR'@ndiRheich intlepemidentlyHt hpdrdgé? abigt aryludel Baldeiitdoyarhio,

hydr n

i nde endent?t Rﬁqg£§ﬁ§% Ha io Sgdg%ﬁ%ﬁspﬁmbgn?a%W&”
R6 |9§mﬁ9€{¥ ,; R7 and R8 are hydrogen; and
20 R9 is hydrogen or alkyl. 3. The conpound of fornula

| of R°eindiRhedch MaEpidentSRs hy&QER0 Hath, BRI, bR, arflos B 1@ikyl;

nis 0 to 4;

R’ in each independent occurrence is hydrogen, alkyl, alkoxy, or halo;
R’ and R® each independently is hydrogen or alkyl; and
R’ is hydrogen, alkyl, or arylalkyl;

or an individual isomer, a racemic or non racemic mixture of isomers, a prodrug,
or a pharmaceutically acceptable salt or solvate thereof.

2. The compound of formula I of claim 1, wherein:
R'and R? each independently is hydrogen, halo, or alkoxy;
R’ and R* each independently is hydrogen, halo or alkyl;

n is 1 and R® is hydrogen or halo;

R” and R® are hydrogen; and

R’ is hydrogen or alkyl.

3. The compound of formula I of claim 1, wherein said compound has the
formula:
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15

WO 2004/ 035047 PCT/ EP2003/011323 -45- R2 R3\ R4 RS
PRNO- s OAS NNR(Rn Rla wherein R, R, R3

wWoR40040350R6, R, R8, and RO are defined in clai PCWEP%H03/011323

The conpound of formula I of claim1, wherein said
conmpound has the fornula: R3"&>-2 R :<NN. RO S~4R5
R)n RIb wherein R1, R23R3' R4, n,R6 R7, R8, and
RO are defined inclaim 1R"5. The conpound of formula
| of claiml, wheryin said conpound has the fornula:
R8 R2 S~ NNR9 (€ RB (RF)n R7 RLNRIc 10
wherein Rl, R2, Rox R7, R8, &hd R9 are
defined in clai m1/Ne" ¢ Qompeund of Hernula |a of
claim 3, wherein and ¢ ende Ipé9|s
hydrogen, hal o or al kox®~ . hyfr oc hal o; R4
is hydrogen or alkyl; R6, R7 and R8 are ydr ogen and
R9 i s hydrogen or al kyI. 7. The mpoun®of fornula la
of claim6, wherein R and R2 each"15 independehtly is
hydrogen, fluoro, brono or nethoxy; R3 is hydrogen or

chi Oﬁnﬁheré%RéaR?hRs RS nhXUROGENaQf RTEE @Xﬁmed@ﬁ’da% jand R8
are hydrogen and RO is hydrogen or nethyl.

4.  The compound of formula I of claim 1, wherein said compound has the

formula:
R R R’
\_& N
S\\ N N—
R’ N\ 4 O 6 |7
R (R, R

wherein R, R?, R*R%, n, RS, R’, R®, and R’ are defined in claim 1.

Ib

5. The compound of formula I of claim 1, wherein said compound has the
formula:

RS
N\—'—/N—
N g ), R’

Ic

wherein RY, R%, R*R% n, R®, R7, R®, and R® are defined in claim 1.

6. The compound of formula Ia of claim 3, wherein R' and R? each
independently is hydrogen, halo or alkoxy, R? is hydrogen or halo; R* is hydrogen or
alkyl; R®, R” and R® are hydrogen and R’ is hydrogen or alkyl.

7. The compound of formula Ia of claim 6, wherein R' and R? each
independently is hydrogen, fluoro, bromo or methoxy; R’ is hydrogen or chloro; R each
is hydrogen or methyl; R%, R” and R® are hydrogen and R is hydrogen or methyl.
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WO 2004/ 035047 PCT/ EP2003/011323 -46 8. The conpound
of formula la of claim7, which conpound is:

wG2mk0st0er | - (4-pi perazin-1-yl -benzenesul f onpdI/EP2003/011323

-1H i ndol €;
4 brorm | - (4- pi perazi n-1-yl - befi@enesul fonyl ) - 1H i ndol e

| - (4 pi ptF%#ﬂPfiufgﬁ offermda &a of daimyT, yeigh somapund is 1-
(4- pi perazi n-1-yl - benzenesul fonyl ) - 1H-i ndol e;
5 f | brdhworotl-(4- Iérperazmll—yl—benbzenesulfonyl) 1H—1n|dole, 1H- dol

t in enze i ndol e;
3. CEF(]))P%’)Jngpl ng‘ﬁ%%%m’fl 1 e zenTs n}H qu]n 1¥1dl>l
(4- p5ﬁ@¢thQXYh1-i4-?ipeb@nzéfyééahimayﬂﬁmy11HH ndiaﬂe; 9. The

C 0 rrp PJQ 7§€razf119 L —lb%nielﬂemlfoﬁylz rl'ﬁ %doﬂ{ Sr ?On .I?I‘:I]' . R2, R,

corrp% Harast- #z{firmthylrmp@ﬁm@rlavlﬁq nzegesudfonyd mMfddmdble;s
2- (43-Rhioes-3zhethbxyb- rb&ﬁﬁeﬁ@@-?iﬁe%ﬁﬁi BE gfl-"d‘eh nebfifon RXI} HA-H-indole.
claim wher

The conpound of fornmula Ic o el n

o naar oD RS ORI Ry s B 20 BLK RETC R and

Rsalh dewgem or hal o; R7 and R$ are hydrogen and R9 is
hydr ogen or al kyl . 15 12. The compound of fornmula Ic

of ci@i MHeleo ai g)rtﬁ'?clﬁﬁcdq hﬁ&d%ﬁl@ﬁq laléy | s

hydrogen, fluoro, oro i’0d0 or° R3

0 R o 1

|s hydrogen or nethyl. 13. The conpound of fornula Ic
of cliai MHeXompvual of PRI df$laim 3pwherem R'and R® each

?E&Se%gg?‘égr 1@?1%(5}\6%@“%&]% 09 aﬁ<er SRS ﬁycﬁ'loée?f rlme%lr'lcl)geg%rl nis 1
a(n4llis| lpbacémgmqr halo; B2 adREse hfdmoygér ardR1 is tipdi@igen or alkyl.
3- (4- pi perazi n-1-yl - benzenesul fonyl )- | Hindol e;

1- metohy PR R of fr ks ¢ o1 PRIE § il il g Refel pdo!

igdenedenlyis pydrpgese flnoran chloye, bpanodade ar fr@ﬂ;qur R'ds hydroken; R* is

Ieydr@den or methyl; nis 1 and R® is hadrooen or chloro; R’ and R® are hydror$en and R%is
hé'd? glegrogn’i%eﬂﬁ pi perazi n-1-yl - benzenesul fonyl ) - 1Hi rndol

5- met hoxy- 3- (4- pi perazi n-1-yl - benzenesul f onyl ) - 1Hi ndo
| e; 13. The compound of formula Ic of claim 12, which compound is:

5-chl or o- 3- (4- pi perazi n-1-yl - benzenesul f onyl ) - 1Hi ndol

€,  5-Bromo-1-methyl-3-(4- 1-yl-

7 chjl or 0- 3- me ?’ er(aglperami/ R/ gﬁrzlzeerr%gssullﬁoflgll%y]ﬁ lricﬁ-l ’ndol
bromo- 3 4 p1peraz1n l—yl—benzenesulfonyl) 1H-indole;

6 C 13- @i pipdramnt hyl-bé%xzé&esﬁlf&gﬂﬁmrinaonéi - benzenesul fonyl )
3- 2 F} I ‘?;j%? @IPI%‘?” Hap-dzxlbepzsnesulfpmrDelitdnddleny | 1 - 14 i nd
ol e;6-chtoror B piperdzin-1-41-bentenksupfong)-ad H-hdole;

- Y1 )= 856 8E BlH00M]- 1-yl—b%ﬁengs%ogyl)-1H—1ndole,
5-methoxy-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-chloro-3-(4-piperazin-1-yl-benzenesulfonyl)- 1H-indole;
7-chloro-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
6-chloro-1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)- 1 H-indole;
3-[4-(4~methyl-piperazin-1-yl)-benzenesulfonyl]-1H-indole;
7-bromo-3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl]-1 H-indole;
7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)- 1H-indole;
7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;



7- br ono- 3- (4- pi perazin-I -yl -benzenesul fonyl)
-1Hi ndol e;

wQ 2090804 B- ( 4- pi perazi n-1-yl - benzenesul f onyl ) - REF/EPIIOS/€11323
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15

20

25

; WD 2004/ 035047 PCT/ EP2003/ 011323 -47 6-bronp- 3-
[4-(4-rmethyl -pi perazin-1-yl)- bédfzenesul fonyl ]
-1H— dI d (4-net hyl - pi
er azi ORI AL TRTRE P PR VA bR oy B sl
[171 (4—Mdb*3y‘[4-©4 -prtgtipiperaz -1 -iebetpeaultb eyl H-indole;

i n
(4 p| per azl nzt%kt nq%‘éﬁz%%@@flf ey benzepesyliogyll  H-ndole;
- i odcP®mMQ- a-(étmmrmn-rl-yﬂ ~benzdnesd fomgh vl H-dmddle;

1H- |5Di@g!) 8 (4- ﬁl Q{a? =] - ?-benze??sulfo?)sl) 11_;Lll_l'_ndola le:

(4- p| a2|n enesu

3 ( 2 5834 mlkfé?%lmﬂiheylﬂ@@ﬂm]éslﬁw ) - 1H i ndol
€,  3-(2-chloro-4-piperazin- l-yl-benzenesulfon 1)-1H-indole;

3 (30l Qo Y BLREL A %exzenss%%naﬂ; Loyl ) - 1+ i ndol

[ i rf BHIromod3-( 2-chriotr dw- (4pinpthyhpiparakiny |y benzaredtdy oy lindole;
|

o~ br o S Blorepipereanal VibeprsReo SR P 9Ry ) -

1H i ﬁcp@ﬂ@o- (3-chloro-4-piperazin-1-yl-benzenesulfonyl)- 1H-indole;

5- Ch'S‘Hhﬂbrg 3 % ERbA-2-(4: Iﬁétﬂﬁ C}%ﬁéﬁzﬁh win %%H%e%@&ﬁfdh&ﬁ W ndole;

-1H hl o
(4 n%t % hiﬁp KC eﬂl}’gPyn’efa%%ﬂz)éhb@rmemf#ifm}ﬂ)rwrmddee
1. 3-( iSdhbgfoﬁ}@-(cﬂ}omtw-m@ﬂh?}eg@éfaﬁmll Y vdaeaesnfsyl) F¥ndole;
ndo
(4 e bR By aageer gAY - Hiindele
15  5-chloro-3-(2-chloro-4-piperazin- l-yl—benzenesulfonyl) 1H-indole;
5 b rer ?{&0133 £ B8 2 %4%&34}1%b@razmy 1 yl? G(‘)erzlz(:"eplgssl’ﬁji']on}(?lr)1 %I)—lndole,
51c|i:1?ﬁi@fezg%g?ﬂb’l*@giﬁzz@r-éﬂlhb@zynesbﬁmhéHuhﬂoiayI )
- C -
(4- rrgt hyl %p3| perC glmcﬁaslmy 1 ﬁ? glﬁglgﬁ T 12) beflgenﬁ—ltlfongl lH_meIe

3- - chl, or o- 4- h i pera o

- be n #n eélBrP(E?ﬁ%/fO} Py ‘ﬁCH'écﬂ ‘g’mp‘%mérog ﬁ‘ﬁ“’ﬂ-ﬁa % of daimgl, omprising
¢antawingyl 4-palpbemendsulfbnylyihJole of the formula:

- benzenesul fonyl)-1Hindole. 20 14. A process for
producing a conpound Fqi f orpul I of claiml,

conpri si ng contactlng - b3 o enzenesulfonyl i ndol e

of the formula: R2 S R0 (R6a wherein
eNS -- milya: RS

Xis halo, with a pipe
R,

a

wherein X is halo,

with a piperazine of the formula:

)
(=

to produce a compound of the formula:
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HN NR9 25 RDb to produce a conmpound of the fornula:
WD 2004/ 035047 PCT/ EP2003/ 011323 -48- R2 R3 R4 R8 N

WORM4BSE04RL O ~R6)n R7 wherein n, Rl, R2, R3,PCHER®03/011323

R' R8 and R9 are as defined in claim1. 15. A process
for producing a conpound of foffola la of claim 3,
conpri si ng contctingR\f%zrrmlaRZRS 1\ R4 NJ//OR

~0 0;S X 5 (RQJ.c gtein X is halggwth a
pi perazine of th Xerigd: §8 9 HI\IC/N§ERb to

produce a conpou f/or ry R2 RB ~ RN
7 Sia N N—R?®
o) \_l_/

9 O-\j -R s
(RY), R7

I

wherein n, R', R% R®, R* R*R”R8 and R® are as defined in claim 1.

15. A process for producing a compound of formula Ia of claim 3, comprising
contacting formula

3

R} A
W
R’ N\ Il
o= X
6
(R, c
wherein X is halo,
with a piperazine of the formula:
RS
HN  NR®
7
R b
to produce a compound of the formula:
R A
A\ R* R
0O —~
R’ N7 9
0=° N . N—R
6 R’
(R,

Ia

wherein n, R', R% R%, R* R*R” R® and R are as defined in claim 1.



wherein n, Rl, R2, R3, R4 R6' R7' R8 and R9 are as
defined in claim1. WD 2004/ 035047 PCT/ EP2003/ 011323
WO 284/08504A process for produci ng a conpound of PEDEP200E011323
Ib of claim4, conprising contacting formula R R3 o
O NSOX RR4 (R6)" d whereir Xis halo, 5 with a
pi p Zi t mula: /' --Ri N N b to .
pr og{fge lgﬁgcg:fﬁ?os ofglﬁ%]t ogl;l “T'RE PTP ﬂﬂ?‘i of gimﬁg I% ‘gﬁﬁnﬂl 4NEqRaprising
fepfeciing fqumylr ) R7 Ib wherein n, R, R2, R3, R4 RG'
R7" R$ and RO are as defined in claim1. 10 17. A
process for produci ng a congpund of formula Ic of claim
5, conprising contBRgting fgrmula O - RZ SO R3 ((R6))

nn R NR4 e wheregR al o/,o YT\ pi perazi ne of
SHS -‘@ 23 -50 R8

W\

N 0

the formul a: WD 2004

wherein X is halo,

5 with a piperazine of the formula:

)
=g

to produce a compound of the formula:

R R Rl ’
N s/’o—®-N N—R®
\
N 0O \_’_/
R \
R* R, R

Ib

wherein n, R', R% R?, R* R® R”R® and R? are as defined in claim 1.

10 17. A process for producing a compound of fomula Ic of claim 5, comprising
contacting formula

A

R3 S\\o X
A\ 8 .6
MG
R’ \
R

v

wherein X is halo,

with a piperazine of the formula:



HNNR 9 7 RDb to produce a conmpound of the fornmula:

RB O- 9 R2SONNR / RBs R RL RIc wherein n, RI,
WR20048%K04R4 R6' R7' R$ and R9 are as defined i PCTERI003/011323

1. 5 18. A pharmaceutical conposition conprising a

therapeutically effective anourfi0- of at | east one

compound of claim1 to 13 in adm xture with one or

more pharmaceutically acceptabiRé carrier for the

treatnment of di seases. 19. Use one or nore

compounds of fornula I of claym 1\ o the nanufacture

of a nedicanent for the tre nt MR prevention of a

di sease state that is alleviat y 5- 10 HT6 agonist.

20. The use of claim 19, whereiR’the gisease state

conprises disorders of CNS. 21. The ¥se of clai m 20,

wherein the di sease state conprises psychoses,

schi Zophedisea,compoiied déthe ésrsiudns, neur ol ogi ca

di sorders, nenory disorders, attention deficit

di sorder, Parkinson's disease, anyotroplhpx |ateral

sclerosis, Alzheiner's djsease__15 and ntington's

di sease. 22. The use of chaim inXhe disease

state conprises d r oi nf\esRI' na

tract. 23. The use)M _ t-He Qisease
state conprises oh |nven¢ybn S
her ei nbef ore descrid N
R’ }#
Ic

wherein n, R}, R?, R’ R*R*R”R® and R? are as defined in claim 1.

5 18. A pharmaceutical composition comprising a therapeutically effective amount
of at least one compound of claim 1 to 13 in admixture with one or more

pharmaceutically acceptable carrier for the treatment of diseases.

19. Use of one or more compounds of formula I of claim 1 for the manufacture

of a medicament for the treatment or prevention of a disease state that is alleviated by 5-
10 HT6 agonist.

20.  The use of claim 19, wherein the disease state comprises disorders of CNS.

21.  The use of claim 20, wherein the disease state comprises psychoses,
schizophrenia, manic depressions, neurological disorders, memory disorders, attention

deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease
and Huntington’s disease.

22.  The use of claim 19, wherein the disease state comprises disorders of the
gastrointestinal tract.

23.  The use of claim 19, wherein the disease state comprises obesity.

24. The invention is hereinbefore described.



