i0

15

20

25

30

4- Pl PERAZI NYL BENZENESULFONYL | NDOLES W TH 5- HT6
RECEPTOR AFFINITY This invention relates to new

4-pi perazi nyl indole derivatives w

PR AV HEN GBS LGV h AMPRRES ST HEO PGS T ATFINITY
nmet hods for use as therapeutic 5 agents, and nethods

of preparation thereof. The closest prior art has been
descri bed in W0241889 and W0232863. The conpounds

di sc] osed therein are N benzenesul fonyl indo

der FhigdnvgaUdoRfetatesso pewa-pipgi@giny bindgle HY%W/GS wpfbéané geceptor
aﬁ' tn{t!(;J Cénﬁraéédc%té@ﬂ}ﬁhﬁ&ehﬁcél REMPHEBSR meHTRO P dSe adMbrapeutic

do not have a piperazinyl ring attached onto the

agﬁ@ﬁz@mb@aﬂhﬂ@iw(yﬂprmﬁratwn therethe acti ons of the
neurotransm tter 5-hydroxytryptam ne (5-HT) as a major
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hr o er o recept or |es ter
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reﬁg) i %ﬁﬂitgv %lggtrfe %g?l_gtﬁw eéglgﬁ,g {}IR EEF% ctoﬂ'g)y% agﬁt they do not
havelagpiperaiiing ringtanadiegonantie beeahesmfongfmeient ral ner vous
systen115 dlsorders In partlcular 5 FW6 recept or

sel nds have bee ntifi ] enti al |
oo eF i aofifing oA P R i Ot v verain G5 PAL PRt Biigr”
m@éul&l@hkhéiﬁ&fhnﬁmﬁte‘é ﬁaﬁl@ bra1ﬁ|LHi§ fegiadd throdh ﬁ%ﬁﬁlber of receptor

xiety, ression, depressi o sychoses
fa@f\éﬁl%éﬁ%@ed 5 Blex&ile S%Pp ér%?(’fef HiTéoﬁﬁﬂpr% G Rasedon a
%mry@ -HT6LRBRE B Sorl%t@ﬂfiﬁﬁ?e%lﬁgﬁi it sb&ﬂg%&ﬂé&t e S-HT6

sl eep ers eedl ng | soraers sucC
regepderaniaplay d relalin ﬁnea)aﬂ@@)gyamd dreatment REcentral memvdus rsystern

5P IS S R BB
paerthllgsisefociaithetreahbatrudlcertsin @NS disordafduch as Parkinson's disease,

ben di,azepi nes,. schi zophrenia, and al so dlsorderf
‘ﬁﬁép =1aﬂx‘§‘;¥r fenressiog, panie PISESI0h PIYFHORGs, FRIEDS % h
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be of usé in the treatnent of certain
co@agwp e sleep disadprsdfesdingslisordanrspch s puprexip apd pulimia,

ReRagth PR aehRLpRRhBly Bt RETh Bt daft disorser

(A[DD) Rflthﬁrdmtaéijromt drag abusb’tshch Bhacame,adthanolf djcolfd-ad 7

oo A& gy e sl Gt ShOAURH TRl Bl e ancor
hebé &Sﬁ@@hclf\hﬂi}tdmceiﬂﬁﬂs SAck Sompdukfdls &)e alse diplcted to be of use in the

ant argonl sts have al so been _identified as potenti

tregieio cms%ﬁtraglt?saﬂalt(Fé)a@lﬁ%qﬁlﬁrwc}bb%@nﬁpn@wﬁéiesorder

(S@%ﬁﬁ%kes 1BRBIH &¥%1.8f. PRhrmach. Exé Tl'f’é}a%@ ag€s014b991%120 (1994), D
uppl 126; Bently' et al. phar nacol

J. Psyc
" R. &&py cing 4 Mal5Rhariaestle 3 6120-37 (,19%uﬁdp ﬁlﬁlghi\@bﬂllogy

1 2 /
N{Lﬁ&%ansél%sm% Pr ﬁ 59(19?§f . oﬁp %1% é al t%l; BB IBAE&Erch Alert,
1982, R3)Fd SF&) 5—HT6 antagonists have also been 1dent1ﬁed as potentially useful
compounds for treatment of obesity. See for example, Bentley et al., Br. J. Pharmac.
1999, Suppl 126; Bently et al., J. Psychopharmacol. 1997, Supp! A64: 255; Wooley et

al., Neuropharmacology 2001, 41: 210-129; and WO 02/098878.

In one aspect, there is provided: (i) A compound of the formula:
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/IO_ ON,0oNNRO / R / O\4-/ (R6),, R7 wherein:
R1 and R2 each independently is hydrogen, alkyl, aryl,
acyl, halo, nitro, am no, cyan, al koxy, hydroxy,

aryl oxy, al kylthio, arsyl thio, thiol, carbonylam no, 5
am nocar bonyl , | Ryl ; R3 and Rdpgach

i ndependent |y i hgFpQen halo al kyl | acyl, aryl, or
arylalkyl; n i j% j ach i/ntlependent
occurrence is hy orNmalRS;  R7
and R8 each i ngy pendentlyos al kyl; and 10
RO is hydrogen, al kyl, or aryla ; QTan | nd| vi dual

i sonmer, a racem c or non racem ' e of isgmers or

a phar maceuti cally acceptable salt or solvate
thereof. Further enbodinments are: (ii) The conpound of
f or WRNrein)  of (i), wherein: 15 Rl and R2 each
indelpendently i s hydrogen, halo, or alkoxy;, R3 and R4

each' dnddepaddRdependbslyhiy &y 0ogen, allal,ardr ad Kislo, nfird, Smino,

SRl BBV TRAEY. ook onc, QOB BRERG

f oramihecarbapfyl, or halowlel ei n sai d conpound has the
formula: -3- 2 RBRRA R R I/~9 OSNNR (RG) R
| @ R? and R* each independently is hydrogen, halo, alkyl, acyl, aryl, or arylalkyl;
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 or a
pharmaceutically acceptable salt or solvate thereof.

Further embodiments are:

(i1} 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;
nis1and 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:




wherein R, R2, R3" R4, n, R6, R7, R38, and RO are
defined in (i). (iv) The conpound of fornmula I of (i),
wherei n said conpound has the formula: 3 R2 R Ra NR
ON b,CN R4 (R" R7Ib \ROJ5 wherein R, R2, R3. R4,
n, R6, R7, R8, and RO are defined in (i). (v) The
conpound of formula | of (i), wherein said conpound
has the fornula.: R8 ORSSNN—RS R R3(R6) R7 n R~
4 R 1lc wherei R R2 R3' R4, n, R6, R7, R8, and RO

are defined in (
(iii), wherein R R2/ ea i ndependantly is 10
hydrogen, hal o g koxN\,?RS =
i s hydrogen or IkyI ﬁ%g R
RO is hydrogen or alk (vi e clm‘g)/md of formula
la of (vi), wherein Rl and R2 |each i ndépendently is

hydr or halo; R4
R8N ar e \p-f®ogen and

‘hydrogen, fluoro, bronmpo or ne(h%)ﬁy; RN s hydr ogen or

chloro; R4 each is hydrogen or fethyl; R6, RFand RS
are hydrogen and RO is hydrogen or nmethyl. 15 (viii)
Th aﬂlﬁ@ﬂﬁmmﬁz,‘ﬂl Ronnrt, &) R®, ahd RY bie)definbd t(ix onmpound

is: -4- 5-Fluoro- 1

- ( g\gl’[@l% 8%1'29&& 3t fogﬁﬁ]l%l?%?fbj benzéén Lzid chﬁyﬁ%i %ﬁ_the fé)o ula:.

I perazin-| enéesul
; 5-nmet hoxy- | -(4- p||g§ra2| n-1-yl - benzenesulfonyl) 1
H i ndol e; R R®
\_ & /N
S\\ N N—R
R \ 4 0 6 \_|_7/
R R), R b

wherein R', R%, R*R?, n, R®, R7, R®, and R® are defined in (i).

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

RS

N N—
A\ R® ( RG) R’

Ic
wherein R!, R?, R¥*R* n, R®, R”, R®, and R’ are defined in (i).

(vi) The compound of formula Ja of (iii), wherein R' and R? each independently is

10 hydrogen, halo or alkoxy, R® is hydrogen or halo; R*is hydrogen or alkyl; R®, R"and R®

15

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:
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: 7 l%ré) -plper

1- (4- pi perazin-1-yl -benzenesul fonyl)-1 Hindole; 5

5-fl uoro-| -[4-(4- nmet hyl - pi perazi n-1-yl)-benzenesul f ony

I]-1H i ndole; 3 -chloro-5-nethoxy-2-nethyl- |
-(4-piperazin- | -yl- benzenesh!l fonyl)-1 Hindole.

(i x) The conpound of formula I'b of (iv), wherein R,

d Th
con%%ﬁ‘ﬁodoéf ﬁ?%?%‘f‘ﬂﬁ s ?qe%l%rr\?d?h%% r&%’ﬁ%ougé) is: 4 10
2- ( 4-brvmpel @ impdrazih-1bdreerasulifoogii )H-itdolapdol e.  (xi ) .
Th Rl and R2
eailsw [ ngegeﬂgﬁh{&%&{ﬁgi ?r]nf)enggﬁesﬁl‘fgw nggl?a(gf’kox;m R3 is
hy d#Stremperain-i vl 'Ib?@ﬁe@@ﬁélﬁy@ﬁ) gﬂklpﬂo leh is 1 and R6 is
hads ggief- 4J@aalna>m l;@eﬁlﬁﬁ-ﬁ;@eﬁyﬁs@g&mgm ifRfb1é;S

SEte L G AT

hydrogen, fluoro, chloro, brono, iodo or nethox
i s (iy)dFlegempoRad b fomydiad efi (i), wireesihR!'; Rh R13,SR“JRéRa R&Gnd R®
m%%_@% Lpgen or chloro; R7 and R8 are hydrogen and RO
rogen or nethyl. (xiii) The conpound of fornula
Ic of Xii), which conmpound is: 5-Brono- - met hyl -
Cpil) i?é eapopnd of fypmyle H&‘éﬁ{@@uWh@hy:pWOPﬂd-lSl ndol e; 2o
5 bronD 3- (4- pi perazin-1 -yl -benzenesul fonyl ) - 1Hi ndol e

3- (APipewzznaZJynbénz)ehesJa&Bﬁﬁp@ﬁqh&&@yI ) - 1K i ndol e;
1- nmet hyl -3 - (4-pi perazi n-1-yl -benzenesul fonyl )-1

6. DO comppupg pEPuprlale of o e e dnyrsh indensudgly i

hyatrogen, halo or alkoxy: R is hydrogen; R* is hydrogen or alkyl; nis 1 and R® is

ha%r&%b ) ﬁal% R*a Iime&@ﬂ(ﬂo éenyalnd heng fif)&s gérf Wiy 1H i ndol

5- met hoxy- 3- (4- pi per azi n- 1fy| -benzenesul f ogyl ) - 1+ i ndo
| e:(xii) Thc compound of formula Ic of (xi), wherein R and R”'each independently is

hﬁh@g&nomora &}f}oﬂél PRRZ iddo'or ﬁietm ZRh @qiydfdg@w R* b Hylfdden or
%ﬁ zZi N ﬂ enzenes u(h& ny
mithp[}J Pﬁfig IS hadro g%n or ch oro; d are hydrogen an \( rogen

orGrethylor o- I-met hyl - 3- (4- pi perazi n-1 -yl - benzenesul fonyl)
-1H-indo|e 3 - [4-(4-nmethyl-piperazin- 1 -yl)-b

f
7 br ﬁoﬁlﬁg Fﬁ%%ﬁn %“i’ﬁg%‘g"}%‘ﬁ? W}ECh F?m%oeurrllgé%esul fonyl
1H i ndol
L i B! raethylsb{piparazing-yhbenzemsslipndhg Hindek ndol o

- .; 5-bromo-3- aﬁ -piperazin- -yI-benzenesulfonyI) lH-llnlglole Y- 1H i ndol
e
1n—IDyID§ern%§1|1f:rs]:qum¥yl) Pﬁ (?oqesu onyl) - i ndo

6 H-metryB3[(4- mﬁbrmmh 5511 hlanmeaﬂﬂ‘onyn H-indezenesul f onyl

! SR Pate B - aibalaV i BREG

-4- Hrcdiloro3B3-(4ppepeimal-yhbénzgheshdomd réBihfalay| ) - 1H i ndol e

» 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;
6-chloro-1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)-1-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;
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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‘I ) Slbtomtdﬁ)-l(?e-chloro 4-(4-methyl-piperazin-1-yl)-benzenesulfonyl}-1H-indole.

cotacthf a 4-halobefzdRiesuBoRPl-nBlkebfahe Wﬁﬁﬁﬁ* n X is halo,

5-i 0do- 3- (4- pi perazi n-1-yl - benzenesul fonyl ) - 1H-i ndol e;
6- br ono- 3- (4- pi perazi n-1-yl - benzenesul f onyl ) - 1Hi ndol e
-5-

3 chl oro- 4- pi perazin-1-yl nzenesul f onyl ) - 1H i ndol
( bromo-3- (4-p11?er em— 1-yl- benze>1/1esu F nyl)-1H-indole; yh-

3 (sd@dgi D{@pé})eﬁzzﬁﬁ{]-?Zbﬂrzlzn%zﬁbﬁﬁ Jl'i’eli‘a_tld)lépny! ) - I1Hi ndol
e; - br oqu-, 3-[ 2- chl or 0- 4- (4- net -pi perazi n-
v I ER Ao Pt e - PRl
b3é2mhkerq 2-pagrdrazin1 41-pepenesil fongl)yliH-indoleenesul f onyl ) -
%I%%?icl)l%m-g?lp ek bEnzenesulfonyli Hingales cnesul fonyl )
H-OFTae-a-[ 2-chloro-4-(4-met yI—plperazm— - 1¥ -benzenesulfonyl]-1H-indole;
5- cﬂbmr@o 3= Q%hrd%m;ﬁpé}aﬁf} 12@%%@@%@@101 hndele, - benze
ne;y {l}fi)&?{'% Et?l Qg%ﬁgeﬁrazb@ 6 flpepgenegulfonyl)-1H-indole;
- yI 5-cblercz-Mb&hloi@}na(ﬂameﬂhﬁl-plp\d&hﬁ- -yIpbbisaeulonyl)-1 H-indole;

|
eg 232@ @ ben lgﬂue]r%ﬁlpgl) hengenesulfonyl)-1H-indole;
5. o (3‘3131W@F‘d44n@hldmmmm+lrylb-bbtheau&‘gwlmhymﬁgle

| H-4 Bﬁﬁlldi?a (3- chloro 4- I/p1perazm— 1-y1- benzenesulfongg 1 H-indole;
5-chl oro-3 €razi n- -¥ nzenesul f onyl)
- 1R FRaE- %-( c loro 4 plperazm— -yl-benzenesilfonyl)-1 H-indole;

5 Cﬁblﬂbﬂr—ﬁ(ﬁ-%hl@kﬂ @f(lll-n{’etlﬂy‘}'[ﬁﬁ%rﬁlﬁh 1Py pBéRRhdtulonyl)-1 Fandsle;
UL oL R ol 1 bemgenesim  dndalsi f ony

5- br ono- 3- (2- chl or 0- 4- (4- net hyl - pi perazi n-1-yl ) -benzen
esyl,f L) i not her aspect, there are
prowagﬂ%l ?sijl v % pro rgggie or produci ng a conpound of
formula I of conprising contacting a

4- HE1Q WeProesss gfen FrafyAng hersmpousd of fernyuda hef (), cqmprizings

with a piperazine of the formula: HNRb to
produce a—-conpound gk theRfaongﬁuI a: -6- R2 R3 4

[0

with a piperazine of the formula:

wherein X is halo,

RS

M\

HN NR

to produce a compound of the formula:




RB ~ONSx NR9 R O (R6)" R7 whereinn, R, Rz
R3, R4 R6' R7' R8 and RO are as defined in (i). %
(xv) A process for producing a conpound of fornula | a
of (iii), conprising contact_%rlg formula 2 R3 R R4
RLN OOS X 6 (R5)" C wherein Xis halo, with a
pi perazi ne of t R8 HNNR Rb to produce
a conpound of tR X 2R3 Ro\ RRRE N 9 R

OS N NRO a
/1 /TN
S, N N—R?®
R 0 ]/
6
®), R

wherein n, R!, R% R}, R* R®R” R® and R are as defined in (1).

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

3
R
RZ
Ny e
O
R1 N\ I
6
5 (R, c
wherein X is halo,
with a piperazine of the formula:
RE
HN  NR
7 .
R b

to produce a compound of the formula;

0=S N N-FR°
7
R

6
10 (R )“ Ia

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




wherein n, Rl, R2, R3, R4 R6' R7 R8 and R9 are as
defined in (i). (xvi) A process for producing a
compound of formula Ib of (iv), conprising contacting
formula 2 R3 RO NSOX RRa (R6)n d wherein Xis
halo, 5 wth a piperazine of the formula: R8 HN RO 7

b t.0, produ a compound of the for a: R3 Rs.
3 RACRBrOS i oliARE RiomBeund eromtla ok GPrcompeing
céRactiRg forRailldlR6, R7 R8 and RO are as defined in (i). 10
(xvii) A process for producing a conpound of fonula Ic
of (v), conprising contactphg formula O R2 SO X R3
(RRn R~a Re whekein X i/s halo, with a piperazine
of the fornula: -8- 0

wherein X is halo,

5 with a piperazine of the formula:

A
I=

to produce a compound of the formula:
R% R R’
\_ & M
S\\ N N—R
' R’ N, ) O g ‘—f—-’_f
R (R), R

wherein n, R', R%, R3, R* R®R7 R® and R’ are as defined in ().

Ib

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

A\
R a0 X
O
3
N_R R,
R1 \R4

I

wherein X is halo,

with a piperazine of the formula:
1
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RTb to produce a conpound of the formula: R8 R2 SO
NN-RO R3R6) R~ INn R 04 RIc whereinn, R, R2
R3, R4 R6' R7' R8 and RO are-8s defined in (i). 5
(xviii) A pharmaceuti cal conpossi tion conprising a
therapeutically effective amblint of at |east one
conpound of (i) to (xiii) in i Xxture with one or
nore pharmaceutically ac t abl arrier for the
treatment of diseases. (Xi Us one or nore
conmpounds of fornula | of (i)\ﬁ'gr the manufacture of a
nmedi canent for the treatnent & preyention of a

di sease state that is alleviated by=5-HT6 10
antagonist. In further enbodi nents, there are

pr oipingedpce @eempred ofcthe §rmuldi x) ), wherei n the di sease
state conprises disorders of CNS. (xxi) The use of
(xx), wherein the disease state conpriRes psychoses,
schi zophreni a, manic dgpressiens, ne ogi cal

di sorders, nenor [ 3 gntion 15 defei cit

di sorder, ParkiRson's di , aryoty ophy ¢ [ateral
sclerosis, A zhepgerl s—§j $2asg—and ington's

di sease. (xxii) N ' wherlei n t he di sease
state conprises gisordqys of gastroi ntesti nal
tract. (xxiii) Rhe use of 4(xiXx), wherein the disease
state conprises obesity.R20 Unl ess otherwise g ated,
the followng terns used in this Application,

i ncludi.ng the,» speci f4 catkon and cl ai haye the
def"l"l?ﬁr?lflg]ng ’37‘ \’/Brfelﬁel{‘ o]gv. 1{I fn s?reﬁéﬁﬁ%%@dnt?ﬁat , as
used in the specification and the appended cl ai s,

t hdxsiiip guplmrmacautisal ‘cathposition Corpprikinlg dtHerapentdaligeffective

¢ . 3 . . | S
R B s BLEO R e Rt B0 ) RIS E R 1S
pheppacpptically aeeeptahle psrien/far thettraaimens pf diseaseshed, COycli c,
or a conbination of |inear,
(xix} Use of one or more compounds of formula I of (i) for the manufacture of a

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

In further embodiments, there are provided:
(xx) The use of (xix)), wherein the disease state comprises disorders of CNS.

(xx1) The use of (xx), wherein the disease state comprises psychoses,

- schizophrenia, manic depressions, neurclogical disorders, memory disorders, attention

deficit disorder, Parkinson’s disease, amyotrophic lateral sclerosis, Alzheimer’s disease

and Huntington’s disease.

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

(xxiit) 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.




branched, or cyclic saturated hydrocarbon radical,
consisting solely of carbon and hydrogen atons,
having fromone to twel ve carbon atons incl usive,
unI ess otherw se indicated. Exanples of al kyI

adi cals include, but are not limted to

WOGZPIIIII' 'propyl, 5 isopropyl, isobutyl, ETIBT}P@;‘IIIHW
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tert- butyl pentyl n- hexylg._ octyl, dodecyl and the
l'ike. Lower al kyI nmeans the nonoval ent |inear or

br anAked meats theatadvadsptlirsaabianded, cptié, ond conthimassssfiingr,
S@hky o0yl aiibaa Ao lbidn 27D, Bl « Sayineutd o one

#lY SIX car on ato I nc] usi ve her

e & teltvearbor ataps m%we aipless otherwisge,
indtatechEﬁmpws ofamsri radichldifcludeFunyte noﬁmmea to, H{eﬁﬁyéthyl propyl,

) ut
R By SO e b o R el ¢ ne
di val ent I [ near or branched saturated hydrocarbon
r adi alkyd gneepsdhs menayaend fipeap pr branchest sataratediiydroathon
Jaﬂloa.’l;B:pnshﬁﬂg PRlylof QibonRsd hydlrSgeX 2165, BARSE frorh 6ledS4i¥ &rbon

r adi caI1 S i nc ugI?enIﬂge(II:&%Iceg'd%%np PIIIIIIHVI%% dI(%éInIIIWeeWE

aae 3y figkied topmethyl el propylissphpyh pedpiyl, ershututhtdne, 15

wpailinl Rl yhe AR likand the like. "Akkoxy" neans the
radl cal -OR wherein Ris a | ower alkyl radi cal as

defi h .her el I £3 0
but ar e ot tﬂe fhg%e“t %ﬁaé%)&% %III‘II?@Y"CI
anvstingwldy o earbonrqaﬂ bydrogeh atoing dtsvisgiiort e to gie mﬂ;omm c h

m%%%meﬁh&rﬂé{&eﬂ%l. fles Sne rLdi&Is%d d@%;ﬂ?é:? é
Hal oa stitute

r.0 i odo
R o g PAem RSP, QBT BT FRS IU-“-'IéI%DSﬂB e.g.,
Z—&ﬂhﬂmmene,-aﬁEﬂ;ethCI—QCFS -CH2CC13, and the Ii ke.
"Al kylthio" or "alkylsulfanyl" neans the radical -S-R

Whe"!ﬁk I?&léaﬁsﬁeI’aQIéﬁrOQI IfilIcIrem lj%zl chiaI:ﬂﬁQitIg&r ein.

ut are not

f hi di
‘I"‘Ie SIegOf aﬁ%‘y ﬁ’\i‘ s ‘iﬁ‘?ﬁﬁb’%?@; HISﬂIIWHIeétO» Bthoxn ¢thexy: and

ifopmpbaykend theAlkky| sul fonyl neans the radi cal -SO2R,

wherein Ris a | ower al kyI radi cal as defined herein.

Eé?‘T“I"?nSI‘%fd‘*'%H”‘Ia%éI’I!y By B8 i Bylihotilly il 1868
@ II"R’@’O“‘KIO;/I thio" or "aryl sul fanyl means the

radical -S-R wherein Ris an aryl radical as 30
def '[Hatedlkiit medns alkj\@b206 4 @B Oulk/or Iﬁﬁfé &2 00d&E & dnt Bal3 atomd,0

e.gALOHBY] @I‘Y(EH a@%@ I‘E-I%Igh -S2R, wherein Ris

an aryl I Ca erein.
“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 2 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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AryI means the nonoval ent cyclic aromatic
drocarbon radical consisting of one or nore fu
W(? HW9339%47 whi ch at |least one ring is aromatic |CHVE
nature, which can 5 optionally ie substituted wth
hydr oxy, cyano, |ower alkyl, Iomer al koxy, thioal kyl,

hal o “%ﬁgg%'k%&ns Iyed{agf&%ﬁlsg%g whitkih s ol 1 radical as defined

0 /011323

al kox am no i al kyl am no,

berieriocar bonyl , carbonyl am no, am nosul fonyl ,

sul fanyl am no, and/or trifluoronethyl, unless

ot heryf e, . adi £3rhal Mhrdation ting of
i nclu %‘S{}gg‘g{nﬁg‘fv [ ?n C%a lﬁyleny Onapcﬁmﬁf/:?mls

bhobempte fuseidhmaslin whivhat kq&thme rmyu is wmiatibia aikee, which can
ESAOBAS Al SR b ASS S, 15301 Bk PO it el
* Haloalkyly bxﬂ:remyyalkyl tftrd, Iallrom:mhdlyl pkrengsla]ky{‘)de% didlpdarphve,

| K
| eo(%r);b&nﬁr g o%}éﬂp%ﬁ’aw n suforr d%x\ﬁ@cgngﬁg:mﬂ& %ﬁﬁ}or Griffuoromethyl,
uﬂessrqjhmmnsengdlmtei Ekmplesof arh}mdxchlemhxdaimrwqtﬂnmted to,

A A A i b A on G P e 18E, iAot
supatinitedldayl Iﬁnﬂeﬂs aicklﬁle but anserot bhk‘miyo ﬂtd)lnphédyy ichioheptenyl,
FoRoreit PfoRS ey Paibh ant i iCar pony

car bonyl am no, am nosul fonyl, sulfonyl am no, and/_or
trif 1‘Hetemmﬂ’h:galeansuhd: eesociltEnvseti cradi)a;acﬂisdadi@l aaphgone or

of het eroary . adi t_ar i
Pigre Peaadapyreog s Sy or e Wi ok he fp8 1eBen from
hittogpieRygen, bmtﬂfmy)l whxdy tzf:twﬂauomw bdﬁltbjﬂltut&qllmﬂohydl‘yk% Cyano,
i SO olin zof
lggvﬁgg!b(@, W & 1%%.}%% %g%@g@ﬁ%@ é1t§7r1) alkoxycarbonyl,
Eﬁﬁﬂld’ I&a%kﬁ@mgmmayhbon ;Zkaﬂlﬁdriﬂanundndﬁimbsulfonyl
pht.hyri di e li vin
ﬁﬁ%&ﬁ senadRhd SRy fbbin %%Oﬁ*éaﬂf et e sty
SRRt AHcAN thfludd, but fe a¥PlREEH 6o, Qﬂhgﬁﬁd)l?l ehedlyl ﬂﬁmzolyl
an atagm aor _group displ ac ge un r al kyl Dﬁﬂg’ vl
m@wﬂﬂmp eEYafiys Pgrany @Wﬁ@y ABiEe Yrﬂé‘l"l%‘é’ g}y penzofuryl,
e Ui ol prialuthepdhleh, s v, bt
eranEenylf J@d%%&lyndqlﬂp iseiadnipl ‘{B%ﬁ%‘étﬁqddh gy,
tosyl oxy, and thienyl oxy, dlhalophosphlnoyloxy,

opt i 'q.@%h{n% vroigbﬁfehﬁs%g gro’%%] Ré&W ﬂfé&meahﬁﬁ%ﬁ%h@ﬁﬂy associated with
acyl oxy, afi no- protectin group zﬁﬂg
it esymiloTtiecrgans Geoisn hatan apEresr goum cablg gpdler alkylating
g&% % SAEDAQvRE 9}&&& lﬁéiﬁdéj 'bhf &9 S8t Bhesm @gﬁﬂe%n, alkyl, or
undesira

reactlon§ heti c proce UTES
amhulifmlmsmhm meﬂ@nmﬂfonvlwr @@@@sulﬁ@@ﬂ@w tgapmmeshyl,

e A

mstmtéﬂbemylom}r, baopgdpﬂosp,ca)cylow iafdwles ecet yl , and t he

like. It is.preferred to use either Boc or Cbz as the
oA et B UBHE BB et T B DY oreenic
grivtips 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, tert-
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




by mld acids in the case of Boc, e.g.,
trifluoroacetic acid or hydrochloric acid in ethyl
acetate; or by catalytic hydrogenation in the case of
Cbz. "Optional™ or "optionally" neans that the
subsequent |y descri bed event or circunstance nma

t
WORMAPSH3t occur, and that the descri pti ofFFE&I0%BaLs o
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i nstances where 5 the evempi. or circunmstance occurs
and instances in which it does not. For exanple,
byapitdiagidsin thsomsd of Breasgs tifvatoatdie adibordiydrayhleric st jn dligl  be

REBEIby caBlc It egaﬁganEesc%f g?a)zgn i ncl udes singl e,

double or ‘tri'pl € bonds ective group" or

%éh "égou "neani_aﬁ roup m$|ch sel ectively
bl oc nly ieagy et thesubeiehily desrribed gpmon
C@@Wﬂ@l@lb@hn@ﬁmt ogcug,redithatthe d@ﬂ'@hbmimdﬁw is@ndeOwhere
t686E SFciRih Rk 6his U] o BlceARGRRE] AHBREOKS %}mmdple,

,JeaCtIVG site In_the nmeani ng conven

qogeliband: gpeggsiht 'fhﬁ bp @%YrﬂTH@YP@bGB@Pﬁ%@@/ﬂm@W tain

descaptinmdmduded siriglaj cbublﬂ,\tﬁﬂ{plaﬂmﬂ@l y upon protective
groups to bl ock reactive oxygen atomns present in the

[ Cagkiife g A% a,@écﬁna 595%'%%%\&%@% ng%@fch saem% gﬁ’% Ic

henol ic

°§ﬁ£° LG mam %ﬂ@@n@&mwmgl sych &aaﬁ@@mgmbeassorma@bect ed
casied@e bakicigly ahvabthar daprotesiil REBMe 8% in IR tRBRE &oneénhsﬁaﬁ

TP RO L

pgqtmwmw focbkldlt)mgﬁve optygaaptonzpeesait iri thareadtants Aasgable
pﬁl:ﬁéi:ﬁfel s fopﬂcohméyr BYHoLAHR: rgrc@%? fRlcR Bz br{ eibsRU E‘))r/ »

r. met sters | ne ani ¢ vent
e <0 e R Rt raciiden B lmdgI e
bwﬂdﬂtrsaﬂslslyl ethdng heteracyiclybath | mamagyl?eﬂﬁﬂ k:ttﬂ&@, ahd[lthe like.
cl udin 0

PRATHTE bl EE. b Mol o Bl o o BRFRG: 1
hydrpiy] growgsrelrshist ey brigh henarlchs metiistersc hl or of or m

nmet hyl ene chl oride or dichl oronethane (DCM,

di cd'hlegroegetihsibent’ RCE)ert solivant dan et b @lventat ik mﬂﬁf«‘ﬁn@t e,

c&gﬁfoﬁw %E@ﬁlbe gggsr.nbe ;S{g)reljgn%tgﬂ erevat:hﬂggﬁ gr}gr

anol I Ssopropan

%W echieprene, tokaene, Aeetqniitidie (ACKh ketrelsydsperen (THID, N, B-t he
digRtiylfafidmide (BMBR L6 fotm UR&Ryldnd cﬂl&‘fde ot chibRRRmIHe t he

25.1n rt sol vents.
R %e@ilﬁﬁasw 7L aggtals acehang eyl kegone,
metbgiol; ethimol, wrcmmtl isograpanab e bEawl diorale, Bedpeahd ielikd hat
Uhﬁssgfeasierws G AT B BLYO01 CaL LY

nor e undesirta I NE es ichis

“%%E@%P%BF@SQB$“Veter|nary as wel | as hunan
phar maceuti cal use. 30 "Pharmaceutically acceptable

s al'Pisimetutizallyacrpmiabiel namthat dich % usdfdtin pre

AR SR
Feispanderie thajptich saacceptabh@ru@tenna:ﬂag well as

human pha.rmaceutlcal use.

"Pharmaceutiéally 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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(2) salts formed when an acidic proton present in the
parent conpound either is replaced by a netal ion,

e.g., an alkali netal ion, an alkaline earth ion, or

an alum num 5 ion; or coordijgates with an organi c or

i norgani ¢ base. Acceptabl e organic bases include

di et hanol am ne, et hanol am ne, N-nethyl gl ucam ne,

tri et hanol am ne, trometham ne, and the |iKke.

Accept abl e i norgani c bases include al um num hydr oxi de,
cal @) satisHpuneskivbien an godia peitemprieyait oxthd @aresbetinground either is

I , di i.de.. The..pr d .
ref RO Fite Ry § 2 ol A QA4 e PG BB R gt
iohy @moanikidates viith ac oxganic lor idonganiwlest.i Acoepiable organic bases include
hydrqchl oric acid, | phuri.c acid, .nethanesul foni .
digbprplaTiRe ey Ranole, gipaning; tethanglagie, o famine, and
the liké.| Accapthble iﬁ&%ﬁrﬂﬂbad@@lr@ﬁﬂb WGmiGandydxidd, B&lciuidroxide,
magnesi um It shoul d be understood that all references
patessiyrphydiedde.isedinm caghanates ansl sodiun hydroxidgl ude sol vent
addition fornms (solvates) or crystal forns
( PorperREfRASd pRATABLIRAYY ackeptISle 8hIRs arBthd 1Afs fRARA RohPacetic
addi tion saIF. "Sol vat es” neans sol vent addition fornmns
acidh frflungeacatlin adil 1 ydrooblasicieido melphurec asid, magthanesulfonic acid, maleic
. s . V N | S V
aclt hSRL BT AGA IR e 1y o, JRRESERTRANEAS 8o
mamilesgionl. es in the crystalline solid state, thus form ng
a solvate. If the solvent is water the solvate forned
IS h at e,. whe e,;solvent is,alcohaql, . .the 2
o DB R A B sl DRt R ol a5 G pls s
intlydé suvenoadditiod foems ol @i®) Of criyBtaEfordi® (Rythe&phe)fasWefigsd
wi.t h one of th ubstapces in which the water retains
heyein, ghthesamepct %q%éﬂ%l %¥88- H2O, such conbi nati on being
able to formone or nore hydrate. -13- "Subject” neans

MaRBlvatedN e AR o RATRI StionMa IR St FRMIA efRM sTRESke®k or non
the Manmalia class including, but not limted to,

stoiciHemstricagpuRisad solyentnBeras ceupernds have eiendgws e lrap afiged

i B S R find B0 S04 TS a1
thasulvakt & waicththa solvatielforned isle ydranehemtle; solvahbis atoohyl, the

njmal s j.ncl udi 0 t such as.rats .ce, and
sofy et 1 30 Ui fifhelec i etes B8 rmPE b Bieontfifion il ue or more
md_)llﬁ@ilésdﬁf ,wdﬁéttv\ti)i_ﬂ{ éndsftthd édﬁstaﬁdesg@ whitdhr te watan _ﬁietﬁilfﬁe itk ifodecular
e term"subject” does .not denote a particul ar age
stadfy asddaD, sugh oxspbingf gbte tedotn spe o e hydrate.
"Therapeutically effective anobunt" neans an anount of
a conmpound that, when adnministered to a subject for
treating a disease state, is sufficient to effect such
treatnent for the disease state. The "therapeutically
effective amount” will vary dependi ng on the




conmpound, di sease state being treated, the severity or
the di sease treated, the age and 5 relative health of
the subject, the route and formof adm nistration, the
judgenent of the attending nedical or veterinary
practitioner, and other factors- "Di sease state" means
any di sease, condition, synptom or indication.
Thr oughout the application the follow ng abbreviations
maybe used with the follow ng nmeaning: 10 Al k Al kyl
ro Boc N-tert- butoxycarbonyl m: CPBA
ubjesh arenis susmumals and pymvopinatals Marsals meeang gy member of
I
R AR ARG M B LA
clibingranzeps and dthsriages @im@wemgpww iﬁr@@nmais/lsmdt ageitignhorses,

i —

ardund]sinetbding mgiemfs uok aefms)mimj and)@uinha pigsandnhé blre Examples of

B B e O RO 20051 G Bt oo

xuﬁﬂaﬁﬁahpaﬁhﬁbﬁggﬁaﬁkﬂture used hereln is based on
AUTONOWK. v.4.0, a Beilstein Institute conputerized

system for the generation of |UPAC systematic
nomencl at ure. However, because a strict adherence to
t hese recommendations would 5 result in the nanes
changi ng substantially when only a single substituent
i s changed, conpounds have been naned in a manner
that nmai ntai ns consi stency of nonenclature for the
basic structure of the nol ecul e.




For exanple, a conpound of Formula | wherein R2, RR
and R4 are hydrogen, R is fluorine (attached through
the 56i position on the indole ring), and the group R$
-SNNRO (R6)" R7 10 is attached through the 1~
03|t|on on the indole ring, R6, R7 and Rs are
W%(& n, and RO is nethyl, is named PCT/EP2003/011323
5- Fluoro | -[4-(4- et hyl - pr@razin | -yl)-benzenesul f ony
I]-iH indele. The invention provides Conpounds of
For niberpguticlly efRetivR4mRant" BeaDhid dmdunibfiRGomiln OHak, whéb

adRisterdd4o b su s P&Qﬂn %@Qas%tﬁ Qfﬁfﬂcﬂmﬁ) @Efégt%gghl t%aﬂn‘fént
f%(}-g%dolngf Rt ht}}afamyﬂﬂb F%’ﬁ grnount'jwil yauy éfperaslrn,zwp o,

coinpaingd, diszase @tmy being mted\m szﬁb%;i &MZ&P&E&&R&@@@A&& 1 3 23

2 aIk n
: fé%“?ﬁﬁ%% Eﬁéﬁﬁeﬁ%ﬂ e Rl R SN B8, B2 e T ol
agending C%%Wﬁmg@m’rasmqnan and QBT fdrsRAe each
i ndependently is hydrogen, halo, alkyl, aryl, aryl, or
ar yedehsy btate” feanf atyaikase, Rditival, SRpRAas b ihdiggpendent |y is
hydrogen or alkyl; 5 nis fromO to 3; preferably nis
0" Ofhrdigh pdeRendent
. dro en5ﬁg%¥§ﬁ@%§ﬁ§%gﬂwﬁﬂ%€%#%) p?e 1%%3 ﬁf% 'S
ol hal o; R7 and Rs each |ndependently is
hydrogen or al kyl; and R9 is hydrogen, alkyl, or
10 aryAlkl kyl; préfkgkgdplpy RO i s hydrogen or alkyl; 10 or
i ndi vidual isoners, racem c or non racem c m xtures of

| sopgRrs, prodiNugs-bukycaBfidyl TRCeut i cal |y acceptabl e
salts or solvates thereof. In certain enbodi nents of

t he k@%gntlonnléﬁg“mﬂﬂggggg%iof Forrmul a I maybe of

DCM Dichloromethane
DTB Di-tert-butyldicarbonate
15 DMF N,N-Dimethylformarmide

DMEDMA N,N-dimethylformamide dimethyl acetal

DMSO Dimethylsulfoxide

L Leaving group

Oxone™ Potassium peroxymonosulfate i
20 P Protective group

TFA Trifluoroacetic acid

THF Tetrahydrofuran

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




Forrula la: RR R 4 RRa t NI RM NR (Rala 15
wherein n, R, R2, R3, R4, R6, R7, R8 and RO are as
defined herein. In other enbodi nents, Conpounds of
Fornula | may be of Fornula Ib: 2 R3 R Ra S~ N~ NRO
OaR4 (R)" RIb wherein n, R2,. R3, R4, RG,
WWO‘W?@""and RO are as defined herein. V\OP‘EBEPAH’%@%?
PCT/ EP2003/ 011323 -17 In_ppre preferred enbodi nents,
Conpounds of Fornmula | are of the Formula Ilc: R$ z S
NN-RO R2 S R RNRA Ic whereinn, R, R, R3
R4, R6, R, RE a#ad aREé as defi negasherel n.
Representati ve jouridspi N _accor darice vvlth t he
i nvention are ® i, P T!abl ' I'n .| Nstances
t he compoundsgyi/n7Tabl’s S N"H dchl ori de
salts. TABLE 1 # STRUCT Vi Exarrpl e MPC1
0 5-Fl uoro-1I-(4-piperazin- Mﬁlﬁ)nl ~IRF

|

In general, the nomenclature used herein is based on AUTONOM™ v.4.0,
Beilstein Institute computerized system for the generation of IUPAC systematic
nomenclature. However, because a strict adherence to these recommendations would
5 result in the names changing substantially when only a single substituent is changed,
compounds have been named in a manner that maintains consistency of nomendlature
for the basic structure of the molecule.

For examnple, a compound 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

RS
0
I /TN
—S N N—R?®
fl N1/
© 6
(R), RY
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 [;
Rz R3 R4 Re
9 /N
N s\\ N N—R?
R O ]/
6
R?
15 R I

wherein:

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




- 1-yl -benzenesulfonyl)- NQ\ y UN' 1/ 1Hindole 360
F 2 0 4-Brono-|-(4- MtH 1 Br -0 piperazin-1-yl- 421
G benzenesul fonyl )-1H i ndole 3 R'a c~ 5- Met hoxy-| - (4-
MiH1 o, 1 piperazin-l-yl- oj" 372 O

benzenesul fonyl)-1H indole 4 ca 1-(4-Piperazin-1-yl-

WORAKIE04T 1 penzenesul fonyl )-1H 1\ / TYEPZ?OF(%?% 342

10

WD 2004/ 035047 PCT/ EP2003/? 1323 # STRUCTURE NAME M+H
or Exanple MP C 5 pci 5-Pruoro-|-[4-(4- MtH 1
RhEboRyi) Rﬁhﬁéeﬂl@l ?rel’e:k%lﬁ'@ dé(; ehdNiz, %&dﬁxﬂy is hydrogen, halo

be zenesulfony
& AP BOTe PREFARIY @O@%OIIWH 3 Br \ NVH s iperazin-I-yl
\ 435 i N benzenesulfonyl)-1H CH3 indole 7 0 ~0 _ n

' 5- BROJNg-RS eqch indeprenid@itly Bhydr&geh, Saalo, dlkyl, A&y afl, BedrAdin- 1- |

preferably R’ and R* each independently is hydrogen or alkyl;
n is from 0 to 3; preferably nis 0 or 1;

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;

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:
R N
\ R4 RS
R1 N\ I(l) / \ g
OﬁS N N—R
I 7
R® R
( )"' Ia

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

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

R® 8
R R
N s
1 N o \—l—/
R \R4 ( Re)n RT

wherein n, R', R% R%, R4 RS, R, R® and R? are as defined herein.

Ib




net h
WO 0044

5

N Cl H benzenesul fonyl)-1H 421 Hindole 8 CH
3-(4-Piperazin-1-yl- MtH 3 O NH benzenesul fonyl)-1H
-J ~ij indole 342 N=O N H 9 C

3-Chl oro-5-nmethoxy-2- MPH1 CIH,p /1l Hc N CH3

}/I-I-(4-piperazin 0=S\ / N NH

3Btnzenesul fonyl )- 420 o / 1H i ndoFeEPRPIBLIES NH
1-Methyl -3-(4- MPH 3 s \ / _N J piperazin-1-yl 356 |
\ CGH benzenesul fonyl )-1H 5’ ndol e 11 6- Chl or o- 3- (4-

MFH 3 ddeS et édJ)}Lb dileRE 'Ry -
benzenesru feoﬁyl -%H— 37’6@’ &?Hﬁhﬁx‘%—goﬁﬁgﬁ%‘ewﬁommk‘
2004/ 035047 PCT/ EP2003/011323 -19 # STRUCTURE NAME

MtH or Exanple MP C 12 _ NH 4-Chl dto-3-(4- MtH 3 C
sp\ / N~ piperazin-| -§b\"L
R &)

N\

RRy, R

N N—R®
R’ N4

R Ic
wherein n, RY, R% B3, R% R, R7, R® and R® are as defined herein.

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

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

TABLE 1
# STRUCTURE - NAME M+H or |Example
MP°C
) C 1-(4-m1 -
1 A\ ! 5-Fluoro-1-(4-piperazin-| M+H 1
! C A 1-yl-benzenesulfonyl)-
- 1H-indole 360
2 > Ni‘, N/..._\ ] 4-Bromo-1-(4- M+H 1
i C \_/ piperazin-1-yl-
Br © 1
c benzenesulfonyl)- 1LH-
indole
a0 - — -
3 Qos N« 5-Methoxy-1-(4 M+H 1
i in-1-yi-
N — piperazin-1-y
D’és%_@_'\’\_/”” benzenesulfonyl)-1H- 372
' indole
4 @ a 1-(4-Piperazin-1-yl- M+BH 1
N, - b ulfonyl)-1H-
‘e ENzZenes
3 O indole 542




Cl H benzenesul fonyl)-1H 376 H indole 13 N NH

5- Met hoxy-3-(4- MtH 3 0 \J piperazin-|-yl

i ~s p benzenesul fonyl)-1H 3 3 N aH i ndol e
5-Chloro-3-(4- MtH 3 p N NH piperazin-1-yl-
benzenesul fonyl )-1H 376

WOR0B8t70- 3- (4- M+H 3
benzenesul fonyl)-1H 376 .@- i H indole 16

"0 Hindole 15

Oh-

ci |

~

HC~372
H14 r--\"

\ cw

0 0 NH N, pi per azPFi/ERPIRE G H

6-Chloro-I-methyl-3-(4- MtH 3 p N NH \\ /
#0] per aziSTROCYURBE22  bfnzeneSaMEony| ) {MiHHGk [Psa@plel |CH,
i hdole 17 -pH3 3-[4-(4{Methyl - M-H 3 IQ},u ~0 N N 4
p| perazin-1-yl) - cw benzenesul fonyl |- I—E 356
5 Fm cl 5-F11101'0-1-[4"(4" |
| \ methyl-piperazin-1-yl)-
=3 N N—CH
© 3 e benzenesulfonyl]-1H- 374
indole
6 o0 — 5-Bromo-1-methyl-3-(4-| M+H | 3
Br. ; AP piperazin-1-yl-
m benzenesulfonyl)-1H- 435
cH, indole
7 0,9 /_\NH 5-Bromo-3-{4- M+H 3
Br F N piperazin-1-yl- .
m - benzenesulfonyl)-1H- 421
H .
indole
8 CH 3-(4-Piperazin-1-yl- M+H 3
f\
o] NH benzenesulfonyl)-1H-
é—@' N . ’ 342
R e indole
N o}
H
S ¢l " 3-Chloro-5-methoxy-2- | M+H 1
c
e om CH, methyl-1-(4~piperazin-
0=5 N e 1-y}-benzenesulfonyl)- 420
o s
1H-indole
- -3-(4- M+H 3
110 0.9 N,-—-\NH l.Meth?rl 3-(4
‘S—O ~t piperazin-1-yl-
@fg oH ibenzenesulfonyl)-1H- 356
N .
bH, indole
11 0.9 (\NH 6-Chloro-3-(4- M+H 3
“s’—@' - piperazin-1-yl-
m cH benzenesulfonyl)-1H- 376
c N indole




H i ndol e WD 2004/ 035047 PCT/ EP2003/ 011323 -20 #
STRUCTURE NAME MtH or Exanple MPC 18 _ N _CH3
7-Brono-3-[4-(4- MtH 3 net hyl - pi perazin-1-Yl) -
benzenesul fonyl]-1H 435 H CIH indole Br r 19 CH
- 3-(4- MtH 3 | piperazin-1-yl
Woﬁg%’fgﬁ‘%sul fonyl)-1H 421 Hindole 20 PC?”%—”&F{'”””
6-Bromo-3-[4-(4- MrtH 3 ~yl \ / NJ
met hyl - pi perazin-1-yl) \ 0 benzenesul fonyl]-1H 435
#Qr C H STRUCTURE € 21 I| N- CHRZAME odo- SPMAH oA [Rrahpy | -
NWH 3 ~ "/ N~ piperazin-1-yl) \ ~
henzenesul fonyl]-1H 482 i HCIHI nd%i‘%czz f--\N{CH
-annn?fA(A MtH Br N J nethyltpjperazin-11yl)

12435 z’m,sul f onyl#{Chipre-Ri(4-H CI H | dbte| 2337 -
4- Bl‘ 6 o Ml'H 3 P]_Peramn ]_.Y]_..
X oH benzenesulfonyl)-1H- 576
N indole
5-Methoxy-3-(4- M+H | 3
piperazin-1-yl-
372
benzenesulfonyl)-1H-
indole
5-Chloro-3-(4- M+H 3
piperazin-1-yl-
376
benzenesulfonyl)-1H-
indole
7-Chloro-3-(4- M+H 3
piperazin-1-yl-
376

benzenesulfonyl)-1H-
indole

6-Chloro-1-methyl-3-(4-| M+H 3

piperazin-1-yl-
benzenesulfonyl)-1H- 422
indole
3-[4-(4-Methyl- M+H | 3
piperazin-1-yl)-
356

benzenesulfonyl}-1H-
indole




Br \ / N JNH pi perazin-1-Yl 421 ~\
benzenesul fonyl)-1H H CIH indole 24 r"NH

5-1o0do- 3- (4-pi perazin-1- MH 3 0\ NJ
yl - benzenesul fonyl)-1H 468 indole N CIH WO
2004/ 035047 PCT/ EP2003/011323. '.. -21 s NAME MtH

WONUMRY MPC 25 0"H 6- Bromp- 3- (4- VT - BCHERGIGOSE -

pi perazin-1-yl- benzenesulshonyl )-1H 421 Br iH GH
i ndole 26 CA 3-(2-Chloro 4- MtH3 o0 s \ / ~NH
#pj per aziSERUCYURBenzenelsul f orfiyAME1H 3 M+Hor plel[n
dole 27 C 3-(3-Chlorot4- MrH 3  rNH Voo
pi perazin-1-yi \ 0 bengenesul fonyl) - 1}MP3 6] CNHCH
'ndnla_'lg pl N NeCs 5-Bramp-3-[2-chlogdo-4 - |MeH 31 ©°\
181 nazi n-J-Bepmo3di-des | [NMePH] 3
v ) b @ esutfonyl |  Huikthyl-Fipk@hain-291)C
1 3-(2- chi oro- 4- beidsutfonyl] -1 | £°
L N CH indole
19 CiH /_—\ 7-Bromo-3-{4-~ M+H 3
I I 0 (: }_N NH piperazin-1-yl-
[ \__j
B S
N VAR benzenesulfonyl)-1H- 421
indole
20 [Ny-CH, 6-Bromo-3-{4-(4~ M+H 3
R A methyl-piperazin-1-y1)-
N\ © benzenesulfonyl]-1H- 435
r H O indole
21 o, 5-lodo-3-[4-(4-methyl- | M+H 3
A NS piperazin-1-yl)-
I ®0 482
O benzenesulfonyl]-1H-
A CiH indole
22 Nr’\N"CHa 4-Bromo-3-[4-(4- M+H 3
AN o Q ! methyl-piperazin-1-y)-
=Y
O { © benzenesulfonyl]-1H- 435
N CiH indole
23 Nr-\NH 4-Bromo-3-(4- M+H 3
Br ™ \ - piperazin-1-y}-
O \\0 benzenesulfonyl)-1H- 421
ﬁ CIH indole
24 2 N,—"\NH 5-lodo-3-(4-piperazin-1-| M+H 3
k \\’O— = yl-benzenesulfonyl)- 1 H-
'\E:[€° indole 468
N CiH




(~H/ v piperazin-l-yl sr o CIH benzenesul fonyl)-IH
283- 286 Hindole 30 cl 5-Chloro-3-(3-cbloro-4- MP 3
rNH "\.J piperazin-1-yi ci --0 benzenesul fonyl)-1H
252-258 N CIH H indole WO 2004/ 035047

WEnH/EM003/ 011323 -22 # STRUCTURE NAME PEEP3/0B22p| €
MP C 31 G 5-Chloro-3-(3-1l9ro-4- MP 3 o0 "Na
- CH( 4- et hyl - pi perazin-1- s a\ o

¥l) - benZeSIRE YT = 198209 et 1 '
3-[(3-Chloro-4- (4- MeH 3 ~N CFi 3 o or |Exanple
melt hyl - pi perazin-1-yl)-{\ o benzenesul ¥A{¢ )} 1 H 390
clk NCHH indole 33 |cl 5-Bronp-3-(3jchlorp-4- MP 3
PN-CH NI _(4- et hyl - pi[pdreme-b{3- Sr Np 3
yll) - be anyl ) - 198l 141 1H-infol e 34 cl
5-1Br -$- ((3-chl oro- 4- 3 421
benzenesulfonyl)-1H-
Br Nooom indole
|26 0\\,8 Y 3-(2-Chloro4- M+H 31 = ' |
: S ! piperazin-1-yl- * L s
m benzenesulfonyl)-1H- 376 S
~N CiH . : " L
H indole ‘ e
27 cl N 3-(3-Chloro-4- M+H | 3
RN Q NS piperazin-1-yi-
B -
O A ~o _ benzenesulfonyl)-1H- 376
N oom indole
28 cl y-CH 5-Bromo-3-[2-chloro-4- [ M+H |~ 3 5
O - ﬁ
Br S0 (4-methyl-piperazin-1- i
& > o y))-benzenesulfonyl]- | 468 :
H 1H-indole “
5-Bromo-3-(2-chloro-4- | MP 3
piperazin-1-yl- _
0
benzenesulfonyl)-1H- 283- 286
indole *’
5-Chloro-3-(3-chloro-4-| MP 3
piperazin-1-yl- S,
0
benzenesulfonyl)-1H- | 20228
indole




NH\ / NJ piperazin-i-yl- o sr I \ o
benzenesul fonyl )-1H 210-218 N CIH Hindole 35 C
5-Chl oro-3-(2-chloro-4- MtH 3 NH N~ pi perazin-1-yl cl
\o cI H benzenesul fonyl)-1H 410 H indole 36 C
5-Chloro-3-(2-chloro-4- M 3

ol ;

[ N J

WO(ZQf"“ﬂ"é‘?ﬂ -piperazin-1- o o CH yl)-benz¥rldFatop3R?) -
250 N H 1Hindol e WO 200449035047 PCT/ EP2003/ 011323
-23 # STRUCTURE NAME MFH or Exanple MP C 37 a
# | N-\ N3-STRUCHUBEO- 4- (4] MrH BIAME M+Hor Example

thyl -piperazin-1-yl){ N\O CH benz ﬁ/ﬁ)s,#l onyl’) - LH
H i ndol e 38 ci CH 5- Brom)3(2 0 4- MrH 3
\ / (4- mafh\/-mnpraﬂn
) benzenegl ,f—emyg,_p f6§h1°’Er3I—K3FFh@FP't4ﬂdoMB 39 \3
ft~r~ skg er &zi f4dmetiyl-pighbbin 1- H 0
bemnzegpes yI) 1H i nglole 342 ..The i rvesozon
pw i g, anot her >gecfu %sﬁlzg?“ﬁﬁbeuti calt]1
cpmptSi i ons 1H-indole
32 a -(3- —4-(4-
| N\, 3-(3-Chloro-4-(4 M+H 3
O\S NS pmethyl-piperazin-1-yl)-
Ctg'\\o benzenesulfonyl)-1H- 390
N CH .
N indole
33 o ci o, 5-Bromo-3-(3-chloro-4-| MP 3
X O AN [(4-methyl-piperazin-1-
B O {0 )b e 194-197°
- -benzenesulfonyl)-
N 1H-indole
34 ol — 5-Bromo-3-(3-chloro-4-| MP 3
O\S—O’N\-—fw piperazin-1-yl-
™ 0
B’U(‘\\O benzenesulfonyl)-1H- 210-218
N CIH .
N indole
35 cl N 5-Chloro-3-(2-chloro-4- | M+H 3
AN N - [piperazin-1-y1-
cl g 410
O 3 |benzenesulfonyl)-1H-
N oW ]
H indole
36 O\CI Nr.\N‘CHa 5-Chioro-3-(2-chloro-4- | MP 3
Vg @ ! (4-methyl-piperazin-1-
o o 250°
' @ [\} CIH Yl)*benzeneml]fonﬂ)-
A 1H-indole
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conprising at | east one Conpound of Formula | together
wWith one or nore pharmaceutically acceptable
carriers, diluents, adjuvants or excipients. 5 Yet
anot her aspect of the invention provides nethods for
ating a central nervous system (CNS) disease state
WO&PM@%;PIHIII on in a subject conmprising adR¥HFRIEMTY to
a subject in need thereofsaa therapeutically effective
amount of at | east one Conpound of Formula I. The
#d) sease SRAECAURBEY conpfl se pPNYMEOSES, HeHl '
ni ¢ depressions, neyrological diso ﬂg
di sorders, attention deficit disorder /" Pd kinson' s
se,—10 anyotrophit lateral sclerdsis, zheinper's
%\8' d/ O Hunt | ngPoRGlae-ddhse. | Mi+H |andt her
CR

AN i Sorder of L pepamR Y 4 mal L rac] i n
a ct ceonpri si ng aé’ﬁ?zﬁ?eé‘?@ﬂ?‘#ﬁi’ the siibject | a
tlherapeutical |y effectfindeleanount of ajConpoynd of
Hormula |I. Anot her asp ct of t he present in enti on

Menor

""Q.)

3gr OVi deg, nermons—or OHES Fot mul a
l| accoxdi E}fnljt;\'h‘é*asyn het| C ‘Brocegﬁ 3;1“31;15 T %ed
Hel ow. ourtds of t [Kemgthdineraziorlvent i on fraybe frade
Ry ®hods depi ct ﬁl).lbéhzmaﬂfoh}}[)l ustr 483 vé synthetic
rlea n s&enes shown escribed pel ow. | WO
2004/ 035047 PCT/ EPZOOB}‘% -24 Thk starting
materjials and reagentsf used in prepar|ng thpese

39¢ nfis/general |y ge<4-Biptiagu-13isai | pOMERT | o2

c%a Uhpiters, Is e&ﬁo@p%{.‘?h Cheni tal Co}, or
are ‘prepared by nethdds known 't'o thopesgki|led ip the
art foll owing procedurf@dolget forth inf refefences|such

as Fieser and Fieser'g Reagents for ganic| Synt hesi s;

Wley & Sons: New 5 York, 1991, ~Volunes I-1I5; Rodd's
- Chemi stry of Carbon Conpounds, El sevier Science

Putlrhé BPRkiSn provi gﬁalﬁﬁ
ani ¢ ReaI(’:t g%;sm\lﬁ’é ey & e ons: fha ﬁép&?%gg&r%%l
""WB legst goe Copmpoundefgpemds Hegethegwitensor mor used
Phiveragéutically ecceptdhienmairizispdihuynt ¥@inhaai bitex@bie@y be pr epar ed
by conventional techniques such as those described by

??2%%&%?”%%@%%%@% R R

ﬁ“?tfﬁ coditionin 2 Jemcmamsrnatadm@:stﬁmmwe
subjet inodad thgteofﬂdﬁleﬁﬁpeﬁd&iﬂlg@ff&ﬁﬂhﬁﬁﬁn&ff atlléat oRE €SBFYund of
n es| Z a v.arl,ous
W@?‘éﬂ@f“%@ﬁ@ Tna LOhnpHe ?e“ﬁiff %%15&??’ Ghnis depsepsigns,
neyrglogieal figerders mepmgiy dlsouhrssuggmdeﬁhﬁchsordan Barkinbdnlsekbedse)
amyStopBiclataNEEs RERGNEY dlsthsd 8/PHEGH QRN %ls&gé“ ai ned in

this Application. The starting materia t he
| ILIRILALES e LS U LS SELeN s Eneles ™
dlseréﬁrvé Heigeiraintesénahinictine subjichaimpeingpdmitistarhty to th Bibjeerl t 0
a tHetdpbuitRilly@ifectit aidubd &h CQ&PQL&def)?Fo%'xhia% ation,

chr omat ogr aphy, and the

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.




materials may be characterized using conventi onal

nmeans, including physical constants and spectral

data. Unless specified to the contrary, the reactions

descri bed herein preferably take place 20 at

at nospheric pressure over a tenperature range from
WORHEP04778C to about 150C, nore preferaBFX/E‘sz"éﬁlé’éout

OC to about 125 C, and nosy-preferably and
conveniently at about room (or anbient) tenperature,

e. glhe sapting maRgialCind Gmgqptsmealisin pfepiringnhsecompoiirrly gdﬂera]ly

I;
S M R o R e
PXEDgT 9s kmovg tg thpsepkilladdn thegrt follgwingpraceduyes pet haﬂmu
rdibrésicdé shikh aRFiedRe) Fﬂer’sze@ezéts fér Qlrgh?9c %gth%u(\ﬁiﬁay & SnEINEw0 S

| & WO, 2004

s iYL 13 T OO O b s

Pyblishers, 13885¢atnees b5 ahd Sppleipentls; mﬂ@fgmchaamoﬁsowntqc& Bons: -
NeR ¥6ik| 391 qfoluutebﬁm mﬂah&ozé el 1%11 ?ﬁ'ﬁre dée ¢

condi t,i ons

hal o
COPYSTH: yatw @‘F ?réﬁay%p R]YF?Fé’ﬁ??@ ie ues such as those
déser{béd bpSunldisng, Riids th@hﬁﬁkﬁyafﬁdbwﬂ&aﬂeﬁc mys KéeYork, 1070,
erazi n I I
& T%%?@"'é‘%?g P PR BB Gl BT ey e o SRR By
e prrespdsof thy prejratineenten nfidheysiithasikd, aclokmous f
e L RS %,
° ﬁﬁ dd'ﬁﬂ%aﬁgl ﬂfErF? %Sd‘S‘Fl?s“IeI@n%ad indhisApplictionef | ned

her ei n.
The starting materials and the intermediates of the synthetic reaction schemes may

15 be isolated and purified if desired using conventional techniques, including but not
limited to filtration, distillation, crystallization, chromatography, and the like. Such
materials may be characterized using conventional means, including physical constants
and spectral data.

Unless specified to the contrary, the reactions described herein preferably take place
20 -at atmospheric pressure over a temperature range from about -78°C to about 150°C,
more preferably from about 0°C to about 125° C, and most preferably and conveniently
at about room (or ambient) temperature, e.g., about 20°C.

Compounds of Formula Ia rnay be prepared as ShOWn in Scheme A wherein X, n,
R, B, R%, R4 RS, R, R® and R’ are as defined herein.

3

3 . R H
2 R x:S-o 2 N
Vit , O \@'—* Y=+ wf T
1 N 8 1 N.0 \
R (R%), R S
4 q c o 4]
g (R9,
~ pde g
N
R O°é@N N—R?
(%, RI-,
: la
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sRARF ORRRZIt ORzZRB O N R NRR6In x RNR O

(RBsbgdRb RRaRQR-j\II N-ROR , NRRO

(R. R7 |Ib 10 SCHEME B In Scheme B, the indole

conpound his treated with an al kyllithium reagent or

t her strong base under anhydrous pol ar_aproti

wo&gq;rmspyons and dry icel/acetone tenperal 2?“@""323

generate the correspondi ngad ndol e ani on (not shown) by

deprotonation at the 2- position. Were R4 is

hydr ogen, a suitabl e renbUHEME Apr ot ecti ng group may be

15 used to protect the indole nitrogen of corrpound h.

A AhSahGRAIE N U LGPkt 07 Bdo0BY cRET Qpr et

ﬂ? tIyto hearono 0l e conpoun

©gPo %‘*ﬁé% ‘F?iﬁ?’l"%‘ﬂﬁ@?%ﬂ%ﬂf@wl plideg nment
hating eh&s:ﬂed(Rﬁsdbait@dnqﬂ)Z'EmSMLHaﬁﬁbﬂzéueﬂxﬂfnnﬂ)nﬁﬁhﬁolgcYHa{rﬂlen
SNl B A SO TR PO S SR 70
(F-@r?ﬁqama-lryﬁrbe@@les@éfmp@uﬁﬂ@ddﬁowmlha lc may be prepared
according to the procedure shown in Scheme C, wherein

X, Qom undeorH&laIRﬂia pared abR5rdiidd, 8 sB6ven AS
Sg’eef“ﬁagrd‘k‘ %DQZQQ#,%3§@47 ,gﬁ;gafgge iz 2

NR(RIn RI RRR4k IR n R8 HOR2CB\OX+RI R

3

Rz S@*- R2 R
N ,_E -
+ S X
r%:r,ﬁ CZIH} ;0
(Rs)n R
d h
R3
— o
N—s —R?
N\R4g \_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, R”, R® and R’ again are as defined herein.
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" R3 |R6__N ni RBB (R) RNRae RbRNn Ralc SCHEME C
WORVE384% C, the indole corrpound i is react edP@I/EPR0G3/011323

4- hal ophenyl . disulfide j in gg presence of al kal ai
netal hydride or |ike strong base under dry pol ar
aprotic 5 conditions to yield the

3- “4 hal osphenyl sul f afifflky) - 1H i ndol e conpoupd he

pr dur e of Schene C, xconpou ' i pr rably
hy#ir og .the+conpound y then_b ds Wt h a—
peraci di qr In -}4-

qr like 2 agent to af N, he
hdfobeni%nelsulf |)-LEl-indole coﬁbound e Th atnent
of thd 3-(4- enzenekul fonyl )-1Hindol e a %f :
excess plpera2|ée b furnishes the 3-(4-piperazin 10

1-yl - benzenesul fonyl)-1Hindole of Formula Ic. Were o8
it is gdesired to have R4 S al kyl in conggunds of
)
N—R

Fgrnula% atlon ofN he i ndol e nltrog n

B\ _posi mng mayb& rrlqg Ny

S q 3t35fornat|on t he suffan s K R
|atﬂoﬁs of the adove synt het i nmes ‘are

ﬁbSS|bIEgand w gl suggest bhenselve§ to these Skl||?d
in the art. Those skilled in the art will also
recogni ze that 15 stereocenters exist in sone

conmpounds of Fornula |. AcgTHEmrgty, the present ‘
i nvention includes all possible st ereoi soners and

tehc i f For mul |
2o ShEB Ko RS0 P e e e s/ BPUG! dsulade i in
ﬂﬁmﬁcﬁﬁ ali@lal me’h&l@)rﬁrﬁie C@QRP&H&QJ dse E@déﬁ&rﬁp&)lar afrotic

d be ob
e g iekliG P Refosarery RELothd Hppoela compPUBg A In the
2‘;@&&9@ BESdheie 3 RAB @RSk e?e&’ﬁ:ﬁ%h FROEL. Q*Ble Lo o BUHRA k may

artlng naterlal or any_conhveni e I nter medi at

r—' trertsr wilth anesacid ordikepxisizing agemtito iffrdithed#i(at e or a
E&I%énh&&ls‘&ﬁ&ﬁﬁ @iq ﬁHMQ Eoﬁ[:é&ﬂ gdn@azm?eﬁy?éﬂetsa@' e

met hod known i n
lald?e@@mﬂfw})ylfﬁind@ﬁ @dwﬂm’fﬁ?&ma%raaye b ﬁimEth%thﬁ 3- (4~Plperazm-

YRR ) TR PR PR R P R Wt o
mmids'ef Borbifita J'rcead]ejﬂetmm affthe mdoie mndgasatshe D pRficar & the
FRREFHE Befr bRt B ab0mP bsohp ompotad k

PCT/ EP2003/ 011323 -27 di sease, Huntington's disease,
anxuMmyy vadmpomsf ithepbove mintheteprRantite pRsibldasi will suggest

B R %‘%ﬂﬁﬁ@%ﬁ%ﬁéﬁ AT e reogtize hat

streemieyiers exdse 8soties0bdRuads SR HiArosrdeidly, TiChrestt invention
;anor exia anb bulim a, paglc attacks,

udes all possible stereotsomers O‘eometrlc 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 mﬁy 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 f:ompounds 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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attention deficit hyperactivity disorder (ADHD)
attention deficit disorder (ADD), 5 wi thdrawal from
drug abuse such as cocai ne, ethanol, nicotine, and
benzodi azepi nes, schi zophreni a, disorders associated

wi t h sg nal trauma and/or head injury such as
phal us, and ot her di seases, di soPGEFR0gpi1323

condi ti ons nedi at ed by or .gtherwi se associated with
the 5-HT6 receptor or other 5-HT receptors. Such

disapdiudisgan’ edlsda&mnxewp@apteadmt mmhcedepfessitﬁlﬁszydhoﬁ&@ﬂepsy,

[) d
SRl A 4 S it
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e 1
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expeced td h’eribf usdin thetreaniént iofltethin IGB QARIointés BB Hisorders st Bs

f . rs or a rmaceutically
%@c%g%gtlg ﬁ&,}ﬁ% oglfrltgo%egw?%g?“eggg together with at
I eai, ar g)?ceutl cal ly accept able carrier, and
opt %ﬁéﬂ RPN the corponei af s inveamien was desprmined by it
rTedogizd pﬂi&éch:esZﬂle ng@ﬁdirﬁtiues ﬂ)hféteﬁlﬁﬁiﬂ@iﬁwﬁrﬂ{es &t

C%E‘?%%%ﬁl@?eﬁ? Yt SRR By el o

badtie Bramplids of adm ni stration for agents that
serve simlar utilities. Suitable dosage ranges are

typTIcea:lréswinv&&&f nfithidad ﬂh)irmacﬁiheil aﬁﬁwg]ﬁoﬂs cﬁﬁpnsﬂ% afidst Y,
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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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subcut aneous, and intravenous) admnistration or in a

formsuitable for adm nistration by inhalation or
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The compounds of the present invention may be formulated for topical

- administration to the epidermis as cintments, 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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formul ati ons contai ning a conpound of the present
invention are described in Exanple 4. 25 EXAMPLES
The foll ow ng preparati ons and exanples are given to
enabl e those skilled in the art to nore dearly
understand and to practice the present invention. They

WOHY({I#G* ot be considered as liniting tRe/EeYHBIYS the
i nvention, but nmerely as lpgi.ng illustrative and
representative thereof. 30 Exanple 1
5- Fl uoro- 1 - (4-pi perazi nfl -yl -benzenesul fonyl ) -1 Hi ndo
e WD 20041035047 PCT/ EP2323 -32- F 0=5=0 CND
Step 1 1-(4-Cnhloro-benzenegltrfonyl)-5-fluoro-1Hindole
F F\ I N\ I SSO O C 50#%d xture of
5-fluoroindole (1.0g, 7.4muoLs
4- chl orobenzenesul f onyl chl c@ (1.6q9, 7.6mmole),
t etra- n- but yl ammoni um hydr ogéeyt sul fate (0.058), 4N
sodi um hydroxide (5niL, .20 , and toluene (6nm) was
stirred at roomtenperature féj 15h. The m xture was
diluted with 10nL water and é&Xtracted with 25nL et hyl
acetate. The organic phase was washed with | OnL

watgedn,1 | Ol saturated sodi um chloride, and then 10

dri é (anhydrous magnesi um sul fate). The solution was

coqp Hish $h LaiEaHGEd Rregsure. The residue was

exane to provide

1 (4 Cbl oro- benzenesul fonyl)-5-fluoro-1H i ndol e

(1.74g) mp. 108-109C. St 22 F
5- Fl uoro-1I-(4-p in-1-yl- BE%;EBE%quonyll-lkklndo
| e WO 2004/ 03504 EPZ0037 011323 '\ - g4-

cl

A mixture of 5-fluoroindole (1.0g, 7.4mmole), 4-chlorobenzenesulfonyl chloride
(1.6g, 7.6mmole), tetra-n-butylammonium hydrogen sulfate (0.05g), 4N sodium
hydroxide (5mL,20mmol), and toluene (6mL) was stirred at room temperature for 15h.
The mixture was diluted with 10mL water and extracted with 25ml ethyl acetate. The
organic phase was washed with 10mL water, 10mL saturated sodium chloride, and then
dried (anhydrous magnesium sulfate). The solution was concentrated under reduced
pressure. The residue was recrystallized from ethyl ether/hexane to provide 1-(4-Chloro-
benzenesulfonyl)-5-fluoro-1H-indole (1.74g) m.p. 108-109°C.

Step 2

5-Fluoro-1-
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Step 1

2- (4- Fl uor o- benzenesul fonyl ) -i ndol e-1 -carboxylic acid

tent-butyl ester 02N>1 / \ Il F 0 00 O O A solution

of 1-indole carboxylic acid tat-butyl ester (1.88 g,

8.65 mmol) in 100 5 nL of anhydrous THE was cool ed to
WOHHNEBYTN a dry icel/acetone bath under aRCHERFHFOHES

bl anket. A fresh conmerci alz4(Al drich) 1.7 M sol ution

of t-BuLi in pentane (10.2 niL, 17.3 mmol, 2.0 eq) was

sl oMepladded to the stirring mxture via syringe.
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After the addition was conple e, the reactron m xture

was allowed to stir for 45 mnutes at 10 -78 C and

then 4-flu enesul f onyl +ot d | ow y added

to the rea | XTare™whi ' E ai ni ng

T ction

an i nternal “¥fe rature of <- ‘
m xture was keptatg -75 to -78 C peip a period of 20
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reaction mixture was poured mtolgoo mL of saturart)ed NHCl solution, diluted 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-vl-benzenesulfonyl)-1H-indole

CIG(O e @E\fﬁ%}wﬂ
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5

thzee 1§ BVP?“SPF{W‘F{déJI@ satusutqﬁhspca\amyhlmq?eb @mdrﬁgmgrmum
sdﬁiﬁbﬁiﬁtbﬁceﬂﬁﬁﬁfdnh&de@béﬂ\{ﬁesbtﬁe. EXQRBNE: whs rdeHitalliRR F8& NY

Etﬂ}h Qég%ﬁhgx% Iﬁnﬂ‘? ! (%HZ}] T ﬁf -%%%ﬁebegéhgs&fonyﬁ ?H -

1116@19 lé%ghmzlp-%ﬁ&"lﬁ‘enzenesul fonyl]-1H i ndol e was

1\ C NN Asolution of

1- (4- Chl or obenzenesul fonyl ) -5-fl uoro-1Hi ndol e
(0.210g, O.7mol e) and anhydrous piperazine (0.3 g,
3.4mvol e) in dinethylsulfoxide (3.01) was heated at.
100 Cin a sealed tube for 16h. The reaction m xture

WORREMEM Tt ed with 5 1Sl water and ext r aBt PP B oL

et hyl acetate. The organicsphase was washed with
three I OnL portions of water, | OrL saturated sodium

"chloride, drir pgnesi um sulfaks) ..and concentrat ed
under reduced Esgre. The resi c@ @s recrystallized
& deNt he

from ethyl ace {hexane-tq pro

5- Fl uor o-1 - (4- pi pe8zPn- 1- ylI - benzenasd
i ndol e (0.123 Q), .. /7-78 C. i0 S
follow ng the proc
but replacing 5- fl
appropriate indol es,
pr epar ed

4 brono- | - (4- pi perazin-1 -yl -benzenesul f

b n Exanpl e 1,
of oi ndole in Step wi th ot her

lhe foll ow ng comi: ds were
Nyl )-1H i ndol e

5- reedohuesy ofr—(446mbrmésﬁﬁéhyw§ﬂ2ﬁ%ﬁ@%§ﬂef(@@%) -i H-indo

0.1Eigel S aplygone Pogretg 3 sl eyl .0m0)
wgs-Heaterbat 300 °(Jid 2 (esledrabbipt 1Ghi Pierraziion tixplrd whelilaedesi| f ony

19ndL M’kr 'aﬂtﬂ@éuﬁcted with 20 ?']ﬁq?tﬂf TPi orﬁamce?hase was Yashfd

3-chl or o-5- net hox énzen

prepared. Exanple 2
2- (sﬂmlaﬂpe,nm 3 mkedb@raz@ﬁsea%&@ﬂymmyéql mﬂs@ bRcing5-O V\O-

AP ol LR R et s
Prmjtn@enesul fonyl)-indol e-1-carboxylic add tert- butyl

ester fromStep | was removed by stirring at room

erat yr e The reaction mxture
?‘ﬁé &J'I(AF'B m’bg%’b%ﬁaef %&P’H’f >-ifhindelest i rring. The TPA
mé-nveéfmd%gpexadmm@bmwoﬁﬂ}mmk, and 5 renoving

_ th@-(&-?ipﬁaﬂhll]}ﬁﬁerﬁéle@ﬁo@;)em_[ﬂgﬁ Thi s was repeated and

ool o Bt SR i Rege 6 o

é-ghloro- -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-yl-benzenesulfonvl}-1H-indole

CrO-Or
i o —




mmol, 5 eq.) was added, the tube was seal ed, and the
reaction m xture heated at 1000 C (bath tenp.) for a
period of 16h. The reaction m xture was allowed to
cool to room tenperature, diluted with 400 nL of

et hyl acetate, then washed sequentially with 10

WO2AM4{P%%ed NaHCO3 sol ution, water, brinePCHEGOGO118G
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over anhydrous nmagnesium su.fate. Evaporation of the
sol vent gave an anber gl ass which was treated with

anhyThe Gospiteetinstoup@h 0S50 g, HaX MR &f&;ﬁe Mplﬁxsl}_&d a ? ded to
Q usi ng,. a unt of soli 0
B 3o P o oo R pp e s e o o
UTIRg # Fodutiempgratare iy o, of fieat THAmELE oaction sbumrertuied ighti on
Bhrghd¥ c6lbrfwhild kﬂrﬁnng. g?é 'ﬁ%& Wis k&2fovell B A8ing 95 hP BBoluiedda

mol ., 31.1% vyi . . .
5"-“(02[’-“&&5 é‘g“éFEFV’JEI‘e‘Jr as,2n ageatnope i 11ap HRGAtgd apflithe ofpreddueess
tiot tramsteded tiatstaled tube lutibgBymb of DSOS Salid piparbzined6.6248.06 C
A, V) Gl plfe h e BOMLSth ang the reaction ity hested 10056,
%a@der@.) for 3 peyiod. of 16, Tig: 1€cidqn mixture was allowed to cool to room

Emiperantet; dubedWith 400 BF BIEY Actidtef B basheisedulitRliPwrn S Br

| | —m.~ ~F T t.l. d 1 f’ sodi
bt Bt vl P R b et AR
Enapesetinpl of the slventisave dhamibyr glmewitdden trbetbt withninhylipdus diethyl
étRer 3RStanc T2 WD) ek adddl Lo ésu%§n,@,ﬂ.glggg,-néx|;ﬁ$&ﬁg{&g&ﬁ@y'
WwWas Q ed. e mxX Wwas

djsulfidg {1_. 42%65.,5mm e jed. ure
Wit g oholutiop, by pixtiye poplddias ol Caman icerwterrbates follaaved s
dhiclusrt-Bltratidrt df ﬂﬁ@ﬁw]:\iﬁf](ﬁﬂ. medd@mg,romcsgg d.404dinkd ] 1,3 Ji\a/l %gﬁtolﬂy I
374 e, | SE . washe t . sadi um
ek AR e P 2 B et arosira 3ot 36
TANgS9fIA6)248.81 and M- of 2.i ed (nmagnesi um sul fate), and
concentrated under reduced pressure to yield
5- BEgample® (4- f | uor o- phenyl sul fanyl )-1H-i ndol e (1.34Q).
Step 2 5-Brono-3-(4-fluoro-benzenesul fonyl)-1Hindol e

_S OS—%ro:ﬁg-B-@-pﬁ etjazi&—/l-ﬂ-benzenesulfony_l -1H-indole

8r
S M\
s OC

Step 1

€

S
Brm Br\@ \O\F
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
wuinutes 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

5-Bromo-3-(4-fluoro- hen 1sulfanvl)-1H-indol

25ml ethy] ether, The organic phase was washed with 1.5M sodium carbonate (5mL,
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The 5-Brono- 3-(4-fl uoro-phenyl sul fanyl)-1Hindole
(1.34g, 4.16muol) from Step 1 was suspended in formc
acid (20m.). To this was added 30% hydr ogen per oxi de
(0.94g, 8.3mmol e). The reaction mxture was stirred at
roomtenperature for 1 hour. The m xture was dil uted
WORBBEL wat er and extracted with | 00nPCEERIE/011323
acetate. The to organic phgse was washed with 1.5M
sodi um car bonate (20nm., 30mmol), dried (magnesium
7Suiniodl BYL, waterddrted imaghiesiet e.dfaténdﬁﬂ conGflitt@eturdeasdiee. The

' ne to
B Bl e S B ot SR BT R RN R
indgle(1.4 g, 4.0mol), mp. 163 164 C Step 3 15
-3-(4-fluoro-benzenesul f onyl
-1l-nmethyl-lHindole OGSO O O*S Br Br FN To a
Sti 0 ormbenfenesulfonyl)-1H-indole

5- brono- 3- (4-fl uor o- benzenesul fonyl ) - 1Hi ndol e
(0.315g, 0.89mmle) in tetrahydrofurang(4nl) was

added 1Mgpot assi ut oxi de/ THP (1. . Omol ).
After 10 i hane ( &" 4 FWas
added. The jfon 20 m xture 'htred at room
tenperature overni ght and then passed™t-hrough a pad of

silica gel (230-400 nesh) eluting with 50% et hyl
ac elthg - Brdrac-31ie fludihghalylsalfaeyl)dE-indoter(t.843 4. Kinebl L inste btep

1 %@éiﬁ&b&die@ ‘iﬁ%ﬁﬁir: §cid Q0MLOYd B8 was added 30% hydrogen peroxide
uor o- benzenesu fon %

(01943{&%?%0%) .Ifhe E@eon mixipre was stitred at room temperature for 1 hour.
The mBicureowds dileedwyith @l Araprc pRY éehdied with!10R AN ctiRD R5tdtef '_[_myf -

oﬂé'é&ﬂ%%e%ﬁ%%ﬁéh%sodﬁpﬂl EPZQ%#@BZBD dr§7 0'00
W@Wﬂﬁﬁ@@nﬂﬁg@p@@m@e@@@a Theresddwgwas H- i ndol
(iR fr6m eferPRexar@iPbrbvids BfbmbSsl (4o BinRaE -
reaa %%4 msge.g% 213 ?E‘E;yl Su|fOXI de (3# ﬂ%@g R

% ag A Clnasealedtubefor 3
hours. The m xture was diluted with 5 1 Ol water and
t h&itedsul tant precipitate was collected by filtration,

washed with water, and recrystallized from
chlsarahesiiensdaeh ) dRetley-DEGRAE - et hyl - 3- (4-

0. 0s P
‘ g S
Br ' Br O
m \O\F — \©j\s F
’ N
N \

. %
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/THE (1.0mL,
1.Ommol). 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

~ 2-Bromo-1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole




pi perazin-1-yl -benzenesul fonyl )-1Hindole (0.302 g,

0. 695mmol), MtH 436. Simlarly follow ng the procedure
descri bed above in Exanple 3, but replacing 5-
bronoindole in Step 1 with other appropri ate i ndol es,
the fol  owi ng conpounds were 1o prepare

WORMBIBINY| - 3- (4- pi per azi n- 1- yI benzenesul PS’F{’;“/TZ?“:"{”H?%ndoI
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e; and;
6-Ch|oro-|-nethy| 3-(4- piperazin 1-yl - benzenesul fonyl)
-1H-i ndol e. Sd)mol arly follow ng the_precedure

describ aboves anpl e 3, but skP 3 and
pr oceedlgﬂ @UFSIE,Q_A 5 mﬁg@auﬂj\s\
appropri at les in Step 1), 5 fol | oipY
conmpounds wer e \pr epar ed:

\
5 Br ono- 3- (4- pi perazi n 1 yI benzenesulfonyl) 1H i ndol e

Pi | 1H i ndol
6- cﬁ‘?‘%é gr??%ér?‘%h'ﬁ’é? ) PDpERSERG gnrielﬁ;fﬁ 3%32@% ndol
mmol) was mixed with plperazme (0. 34g, 4mmole) and methyl sulfoxide (3mlL). The
Aimg?é Qﬁs%ea%ed(a% lﬁ"&%ﬁ Qgelalgd 1:115%/ ilor ?l?o FEPES Ul 20 v?r:!\s)dﬂl:ll’t J&g ol

sdrrrsaraﬁmﬂ the resnligntpstcipitata was.oplectod by retinm Weshed Withatatarndo
drrecrystallized from chloroform/benzene to provide 5-bromo-1 -methyl-3-(4-

ép@iﬂof %—beﬂé& es%lfo%ef) nggdo:l'e (}S 30}) ?5] %9%nes J E\/P+I}—Y43)6 1|+ I ndol

7-Chl or o- 3- (4-pi perazi n-1-yl - benzenesul fonyl ) - 1Hi ndol
e: Similarly fo]lovmng the procedure described above in Example 3, but replacing 5-

Brolsiadtle id Stef 1 Rith @f@ZdpPropriid mRSAZ@E BELNhLE Bthpoudddwendol e
1zfepérom) 3- (4- pi perazin-1- yI benzenesul fonyl ) -1 Hi ndol e

5- B|1 Mﬁ%@ﬂ‘%ﬁ@ﬁ%&é*ﬂﬁ@l@eﬁ@mﬁ IH-ipdolgandenesul f onyl ) -

1H- 540k 1-methyl-3- (4—p1peraZ1n -1-yl-benzenesulfonyl)- 1 H-indole.
5-10do- 3- (4- pi perazin-1-yl - benzenesul fonyl)-1Hindol e;

d
aNdSimitaty fo ]ﬁ:mﬁ thepracripe fesgbeR dhoyein Fammyle fupi Skipping g | e
3and Biogdefliag Cﬂbﬂolstméhﬁgldtunegpno@@upmmlalemdolﬂdmﬂteabbthe

fbl[wa)g@ma (ﬁmagwégyﬁreﬁfécppl ng Step 3 and proceed| ng
d| rectly to Step 4, and replacing piperazine wth

eGP PEL:aZ 30 (usi appropri ate
e PR REHBALAL el R A B U
B s
3 [écﬁmrmtmbam@%%&n&umm Benzegesul fonyl |- 1H i nd
7 Eﬂ‘ Ghigros3-f4apiperazins i -HlhentsnesulfopyD 1 Hendqls - benzenesul f ony!

] 13-Methdol-2 (4-piperazin-1-yl-benzenesulfonyl)- 1 H-indole;
5 B e [P Mo B BERAGH i) - Denzenesul fony

~ 5- 70@5101(9 ¥ %mwww}hep@péﬂﬁm’lﬁrl&wqe, benzenesul f onyl ]

- I He- Bll’dvﬁﬁLﬁ 4— I benzenesulfonyl) lH—mdole), o y |
| enzenesul f ony
]- %f ' ) 'P ‘gﬁrqﬁgf‘%\% &@ 3pr ocedur e
des’i:BnObveB @b?bloeo ﬂmlpﬁaanﬂk}éb&zmkﬂfpm;ﬂ)ng‘i&cbp, 3 and

pr qcraaaer( 'e:raﬁﬁtl- -bEl&elgtuﬁQnyi) 114{1%;&1”1% @' ious

a ri at | ndol €s I n
ppg~lgr%mo-3 -(4-piperazin-1 -yl-benzenesglfonyl) 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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repl aci ng 4-fluorophenyl disulfide in Step 1 with the
appropriate disulfides, the follow ng conpounds were
prepared. 10
5- Chl or o- 3- (3-chl oro- 4- pi perazin-1 -yl -benzenesul fonyl)
-1H i ndol e;

WOZ0988170- 3- ( 2- chl or o- 4- pi per azi n- 1- y| - bBAEEREE01$3Nny | )
-1H i ndol €; -38-
3-(2-chl or o- 4- pi perazi n-1- yff - benzenesul fonyl ) -1 Hi ndol
€; 3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl] -1H-indole; _
3 (ZpEN05 92t RRRr A Dl iyl 5 ASRZSRES . (1PN 2 1 ndle!
5- Br-8rrena3-(£ {4 mibylpiptragingey bbengentsuiforylj eifzimddsul f onyl ) -
1H- 5050l 214 (4lSet S Fipk@sinY-yI) Heh 24 [ fe
des éi bedH? 4?3\%?%'%?’%%}1“%')'2@3’ slf?gm}quﬂg{i%%’e%mand
pr ot BB L metripiRep 2y sf)-beng eryBt 1tindeje-

pi perazi ne W th N-nethyl pi peraziae), using various

app¥imfiydolowingtbe procedyre Stsebed aboaeinh Brepplad; iskipping Step 3
aﬂdﬁr’oé&@&:ﬁ@hﬁé’&ﬁt %to%'t lé!d s gf%ri,ogs apgfo?aﬂatl%n\ﬁ'lo ki 1,and d
r?ﬁala Opgr (g)g-lrﬂlgg%)%g%.yle c{lly fide LISSltJep llmt?l?tﬁe appx%pris?te djsou\i\?idrés, th%%o o%%g S
camRrodowde p2patd: or 0- 4- (4- net hyl - pi perazi n-1-yl ) -benzen

esul fonyl]-1Hindole; 20

5- GERbR B(d-Ai Bl Redin (1 BRI RL ST AZhdyel - V! ) - benze

ne%%&gn%; )E x aﬂl_éi'lh r;l—g% éa’ﬂm 14371 ésulfb'nﬂ? 'if’.ﬂiﬁcﬂyle,

5- BY b BI032 (&P Sriperzipzl- Yrbeprgresfopd)- 21Ol y| ) - benzen

es Lﬂ-@mhjdréﬁ%&nﬁel-ﬁébenzenqsulfonyl)-llH-iudole;

3 G s A B R BBLAF kol i enzenesul fony

5- Chbrome-B (2 chlorpritwingrazin{l4-renzenesuliony bt Biadolel - y1 ) - benze

nesul fonyl ) - 1H i ndol e;

3- (wlm%(meﬁmwé ddsdribed &bhdin Exathple ) ARSI ony
aid et e ity BBy & Pupd reptacng iperasine b Y pReEiprFain o
ngng Farigiyappropiiats indelesén StepEl andrepladngdhduonapbenyt disdfide in
Step ERAR Bel th bi RRRY :

lfﬁif)r mul atézl as é@i%hg%wﬁﬁﬁg* foll ovm%ﬁraf) %Eﬁe;%@%éetdf ve

i ngredi : "Active .conpound”. as used. i e

oy Sok 2 loro A0k miS AP Eot B LG

| . Sviéhlooei(3odbod1-(PerhERINSBIOL 13 -berzensddfofidhiidsidbleon

f or5_K2olb-3AG08n @R -pi UL 1H-AGhkv e
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5-Bromo-3-(2-chloro-4-(4-methyl-piperazin-1-yl)-benzenesulfonyl)-1H-indole.

Example 4

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.




Active ingredient 20.0% Magnesium stearate 0.5%

Crosscarnel | ose sodium 2. 0% Lactose 76.5% PVP

(pol yvi nyl pyrroi dine) 1.0% The ingredients are

conmbi ned and granul ated usi ng a sol vent such as

met hanol. The fornulation is then dried and forned
WG 4030401 et s (contai ni ng about 20 ny of PERER24E11323
conpound) wi th an appropriajge tablet machine. 10
Conposition for Oral Administration Ingredient Anount
Active conpound 1COmposititn #0@44103hisrafRal/ EP2003/ 011323
-40 Fumaric add 0.5 g Sodiumchloride 2.0 g Methyl
par algRdiatI> g Propy— parabem 0Py, "“/a“.ul at-ed
sugar 25.5 g Sorbitol (70% sol ut}on) ‘31 g Veeguym
K—-vangerbid-t+—Co—)—1-0-g-— Elavorihg 0 035 nj
Col ol?cluﬁ‘blggrﬁ‘?l%‘tng Distilled water|q.s2% 100 i The
ingredients are mxed to forma suspension for oral
adnilAFtster at i on. Parenteral For mul Bt i omd.5%gr edi ent %
wt./wt. Active ingredient 0.25 gl Sodi um Chloride g$
t 0 MiReshGOiQfHC VAL Elr [ Or 1T EC iuno.%(%G --5—re
active ingredient is dissolved inf a portion of the
water—f-or—i-nieetior—A—suffi-cient guantity af sodi im
chloride is then added with stirring to nake the
solytion jsotonic. The solution is nmade up to wei ght
wi t hEof Hgredispipgtn mixed e57d dispensedintorcarfsules donfeiinigiabowt 100 mg
each; one capsule would approximate a total daily dosage.

Composition for Oral Administration

Ingredient % wt./wt.
Active ingredient 20.0%
Magnesium stearate - ‘ 0.5%
Crosscarmellose sodium . 2.0%
Lactose 76.5%
PVP (polyvinylpyrrolidine) 1.0%

The ingredients are combined and granulated using a solvent such as methanol.
The formulation is then dried and formed into tablets ( containing about 20 mg of active
compound) with an appropriate tablet machine.

Composition for Oral Administration

Ingredient Amount

Active compound 10g




filtered through a 0.2 mcron nenbrane filter and

packaged under sterile conditions. WO 2004/ 035047

PCT/ EP2003/ 011323 -41 Suppository Formul ati on

I ngredient %wtJwt. Active ingredient 1.0%

Pol yet hyl ene gl ycol 1000 74.5% Pol yethyl ene col
Wo&’@‘ﬁé“ﬂﬂ 5% The ingredients are nelted t @\%"é
m xed on a steam bath, andgpoured into nolds
containing 2.5 ¢ total vveig t. 5 Topical Fornulation
I ngFefbireBdié grans Active conpound U.¢g5¢ Span 60 4
Tween 60 2 Mneral oil 5 Petrol atum 10 l\/bt hyI

o 1L albao l')lll\ Ll

pal mﬁffﬂ l-l U'Jyl Pal O.IJCII U \J\ IJUL yl O.C Cu
hydr oxy %@ol e) 0.01 water g.s. 10 “Atl of the
ilngredients except water, are caonbined and heatedjto
aboMetbg®arab§n h  stirring. A suffi|ci edtSguantity of
wat er at about 60C is then addediwi th vi gorous
st | Propylgaratiea enul sify the 1 ngredijent 2.05gnd wat er then
added g.s. about 100 g. WD 2004/ (35047

ﬂﬂﬂﬂﬂﬂ 4aa oo = )
ﬁc%ﬁﬁ’_ Iﬂ_&gdjéu e LSZ5 T = H 2 SeveTar aqueoty %uapcnb] ons

containing from about 0.025-0.5 percent “acti ve
a The
forgﬁlﬁwﬁ%é"lﬁﬁ' onal |y contain|inacfiv8 ingredients
such as, for exanple, mcrocrystalline cellulose,
sodVesgnm KQYdndarpitislol)y | cel | ul ose, dextridsge, and the
| i ke. Hydrochloric acid nmaybe added to adjust 5 pH.
TNERRBass Spray formurations meyle ug@EyEfed via a

nasal spray netered punp typically delivering about

typé@%ﬂngs dosing schedule is 2-4 $prays Bhery 4-12

hours.
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 0.25g
Sodiwm 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.




Exanpl e 5 Radi ol i gand bi ndi ng studi es 10 The bi ndi ng
activity of conpounds of this invention in vitro was
deternmined as follows. Duplicate determ nations of
ligand affinity are nade by conpeting for binding of
[BHLSD in cell nenbranes derived from HEK293 cells
WOHUBIW expr essi ng reconbi nant  human 5- PARERWEER2S, |
15 All determ nations are _ppde in assay buffer
containing 50 MM Tris-HCl, 10mM MySO4, 0.5 nM EDTA 1
mM ascorbic acid, pH Shpgbsiedry Bofmulation N @ 250 microliter
reaction volune Assay tubes contalnlng [3Fﬂ LSD
in a%hakl ng vvater bath for 60 mjn. at Et' fi
l ontoPRackard -GE-B plates (pre-sdaked with 0, 3% PE] ]
US|ﬁ§m§W5§ﬁ&Hd 96 wel | cell harvestet9%nd washed 3
tinmes in 20 ice cold 50 mM Tris-HCL. Bound [3H LSDis
det @olyethydehe glycal H9D0act i ve count's [per 743%UuUt € usi ng
Packard TopCount. Di splacenent off [3H LSD fromthe
I 0 o gquant T Ted by ||Lti2|44500
concentratlon binding data to a 4-paraneter |logistig
_.e.q.u.a.t.ﬂ_e.ﬂ—b‘_n_d%n_g_—_bas_al 1'( 13mad-hasal \1+10 Hill
(l'og[ligand] -1 ogWC50 25 where H Il is the HII sl ope,
[Il%and] is the concentration of conpeting radioligand
and Theisgredients anemelted sagetherand mivedén 7 stehnobatly amtpopreddiiai ng

Ih@h&mﬂaﬁhgab &gghj £ binding of radioligand. The
speci fic binding mnndom1|s the difference between the

Bmax and the basal pg@@gﬁ%ers; Usi ng the procedure of
this Exanpl e, Conpoun | were tested and
30 found to he selective 5-HI6 antagonists _as shown

C &
%

0

Itere

bel ovirgNEFB004/ 035047 PCT/ EP2003[0113@8ms - 43 #
STRUCTURE NAME pKi Exanple 1
b- Fl uetieedompdurdi peTazin-T-yr- 9.9 I 7g33 v L NH
pbenzenesul fonyl )-1Hindole o0 111 1

Span 60 2

Tween 60 2

Mineral oil -5

Petrolatum 10

Methyl paraben 0.15

Propyl paraben 0.05

BHA (butylated hydroxy anjsole) 0.01

Water | 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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.15
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25

30

F 1-(4-Piperazin-1-yl- 9.051 4 N JH
benzenesul fonyl )-1Hindole Br o 21 r-\NCH,
5-10do-3-[4-(4-methyl- 9.15 3 % NUJ piperazin-l-yl) o
benzenesul fonyl]-1Hindole CIH 26 cl

3-(2-Cnhl oro-4-piperazin-1- 9.32 3 o.s\ ,PH

WQ0043¥sTenesul fonyl )-1H i ndole N Cl H H POT/ERZ)03/011323

3-(3-Chloro-4-piperazin-1-48.36 3 N NH
yl - benzenesul fonyl)-1H indole I~\"o/ NCH 29 cl
5- Bs@amtajudods shkdefidrs dontfnibdfrain N0 QE5HET Rzdefit-aktivel O
\\ esul fonyl.) -1 H.i ndal H 35 ¢l 1NH

Blrpgymd s RS S0l Y bl B Bl ormmidlo s pbnal
penindprstvelingondients suchiad, frd etagple, mictocrystalfing ailose sodiem
cRibeRRtthylcAMBNY, BQftof 384 RRaite IRIGERMBE it bE £1d8d BRGRstE O
;{Eﬂ%s&geagl fic epbodi me'?ﬂteﬁ theirlleof, i.t shoul d, be

TR SRIPUGPOGISRs 1aayiDF Aetyered|Vip friasel sRret Mefered B R us
tphialigddivaniny aHoet F9elde méimaliters off foraduianits paragtiaios.ubigpicd ut ed

%iﬁ@é%ﬂéduﬂ%&%!ﬁa?%v%gg@w‘gsﬁ true spirit and scope of

e 1 nvention. ition, many nodifications may be

Madg Lt s
Radioligand binding studies

The binding activity of compounds of this invention in vitro was determined as

follows.

Duplicate determinations of ligand affinity are made by competing for binding of
[3H]LSD in cell membranes derived from HEK293 cells stably expressing recombinant
human 5-HT6 receptor.

All determinations are made in assay buffer containing 50 mM Tris-HCl, 10mM
MgS04, 0.5 mM EDTA, 1 mM ascorbic acid, pH 7.4 at 37°C, in a 250 microliter reaction
volume. Assay tubes containing [3H] LSD (5nM), competing ligand, and membrane are
incubated in a shaking water bath for 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:  _

- Bmax - basal
binding =basal +
maing = bas [1 10l ogiligand F-log ICs, J
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:




adapt a particular situation,

mat eri al

conposi tion of

to the

matter, process, process step or steps,
objective spirit and scope of the present invention.
Al'l such nodifications are intended to be within the
scope of the clains appended hereto. -44- Cains 1. A
WOBHIBYHd of the formula: R2 R3 4 R S REWERI003/X132)
(R6),, R7 wherein: 5 R apd R2 each independently is
hydrogen, alkyl, aryl, acy hal o, nitro, am no,
(=T Ucﬁﬁﬁiax, hydr o rlox, al Ky T 5 Of hi o,
tW [TER’ hnx\/l_a};_nn AI\;I%] xnrn%/hnn\/l d {L&MI T R3
e _h@gemd IEIPYO %Wg '5hQan Bl Kyl
iy ay R6 inl|each
edent occurren e |s hydr ogen, al yI, al koxy, or
i ndependent!ly is{hydrogen ¢r
F@gGtrazal Ky, OF dgosl @ Kyt or an
bes@edilond)-1Hadoleag¢emic m xt ire of
rmaceuti cally accept @bl g salt or
. The conpound of |forfmul a || of
and R2 each indepéndgntly ip
Shoatcys [4-H2methd- R4 @ach — 3
dpipgswin-1dko or al kyl; |n is 1fand
benzenesyifonyl 41 BRrdalee | hydr ogen; | and
al kyl . 3. The conpound of fprnula
bf Gl dl m 1gkwherei h said conmpound hag the forpul a:
26) 2004/933504 F—PCT] EFA0TIRIL Jiperazin45- [932 | 3
‘ \éb— yl-benzenesulfonyl)-1H-
indole
3
N CiH
H
3-(3-Chloro-4-piperazin-1- [9.36 3
yl-benzenesulfonyl)-1H-
indole
5-Bromo-3-{2-chloro-4- 9.54 3
piperazin-1-yl-
benzenesulfonyl)-1H-indole
5-Chloro-3-(2-chloro-4- 9.61 3
% O NC\JNH piperazin-1-yl-
cl S benzenesulfonyl)-1H-indole
N 0
@ N CIH
H

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.
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RBRRR R \4 NORA :::;5SS/ M NRO (Rnla
wherein R, R2, R3' R4, n, R, R, R8, and RO are
defined in claim1. 4. The cotpound of formula I of
claim1, wherein said conpougﬂ h§§ the fornmula: R2 Rs
Re R RNO 'I-6)7 5(RnR erein R, Rz, R3
R4, n, R6, R7, Rs, and RO are defined in clalml. 5.
Thejco of claiml1, wherein said
con%‘ou%%ﬁggmgﬁdg%orrﬂulla RB RzZS -NN NR9 Rs (R6)
n R~ Nlc 10 phereigs Ry, R2, R3' R4, n, R6, R, Rs,
and R9 are defined.inlclaiml. 6. The npound of
formula | a of cfia and each

I ndependently i8 g A Rgg;s
hydrogen or hal ¢;~FR4 TH hydr Qge alky R and
R$ are hydrogerRand RO |s(%yd'uoen or . 7. The
conmpound of forrmula I a of clai , mhe$a1n R and R2
each 15 independently is hydrog% " fluoro, broro or
nmet hoxy, R3 is hydrogen or chloro; R4 each is
hydgpéem: or nethyl; R6, R7 and Ware hydrogen and RO is
hydrogen or nmethyl. -- -------- -----

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

R? and R* each independently .is hydrogen, halo, alkyl, acyl, aryl, or arylalkyl;
nis 0to 4;

RS 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, 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;
nis 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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WD 2004/ 035047 PCT/ EP2003/ 011323 '.. -46 8. The
conpound of formula Is of claim?7, which conpound is:
5- Fl uoro- 1- (4- pi perazi n-1-yl - benzenesul fonyl ) - 1Hi ndo
e,

w0420{911035047'| - (4- pi perazi n-1-yl - benzenesul fon %/E)me%/tlﬁ;lszgdo' e
5- met hoxy- | - (4- pi perazi n- 1yyl - benzenesul fonyl ) -1 Hi ndo
le; 5 1-(4-piperazin-1-71-benzenesul fonyl)-1Hi ndol e;

. 5-fluoro-1I-[4- (4 met hy3 pi perazin-1-yl)-benzenesul f ony
[']-1Hi ndol e; R
3-chl or o- 5- net hg
esulfonyl)-lHJ
of claim4, whei 3
are hydrogen. 10. iﬂ-
claim9, which conpdand i 9
2- (4- Pi perazi n-1-yl - benzenesuyl f onylly- 1H i ndol e.  11.
The conpound of formula Ic Jocl ai M 5, mgﬁrein R and
RZ each i ndependently is hydrogen hal o al koxy; R3

dro . Ko} aIkyI h is 1 and R6
3?’83‘@21 ’ﬁ%h Ghﬁ 80 REFdé iAABden and R9 is
hydrogen or allryl. 15 12. The conpound of fornula Ic
of # aithesampeynd pifpmmuiRil of deimFzwhereih said qoupperddesthky i s
foopdliogen, fluoro, chloro, bronp, iodo or nethoxy; R3
is hydrogen; R4 is hydrogen or nethyl; nis 1 and R6

i s hadrogen or, chIorR3 R7 and R8 areghydrogen and R9
R3 oﬁﬁ The cgggbend of formula Ic
cRNMP

-'"thy# | - (4-pi perazin-I|-yl-benzen
. V8 he conp®ind of fornula Ib

, R "R' Rs and RO
of Yjagrprula | b of

i's hydrogenroy_.net

of claim 12, vy# i
5- Br on- 1- met - (¥-pepeke N Renesul f onyl ) -
1H i ndol e; 1 N o]

5- br ono- 3- (4Fb|perazwﬁ 1-yl - (Rhzenegll fonyl ) - 1H i ndol e
; 3-(4- plpera2|n 1-yi- benzenes fonyl) - 1FL*ndoIe

1- nethyl B; ra;| I-benzenesulfonyl) 1H i ndo
e: heréin R .0, R% R ? are defined in claim 1.

6- chl or o- 3- (4 plpera2|n 1 yI benzenesul fonyl ) -1H i ndo

e; 25 The compound of formula I of claim 1, wherein said compound has the

foAmahl or o- 3- (4- pi perazi n-1-yl-benzenesul fonyl )-1Hi ndo

e;

5- met hoxy- 3- (4- plpera2|n 1-yl- beanmesquonyI) 1H i ndo

| e;
5 chloro- 3-(4- plperazﬁy ZEhesulgonyl)-lH-indo
RZ . N N—R

7 chl or o- 3- (4-
e;
6-chl oro- I - net
-1Hindol e; 3® \
3-[4-(4-nethyl - plperafﬁn | -yl)-benzenesulld onyl ] - 1H i nd
ol e;
7- brberein B R4RY R urif, Y RS phdRt @2 idindt iy b)inpEnzenesul f onyl
]-1Hi ndol e;
6.  The compound of formula Iz 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.

sul fonyl ) - 1H i ndol

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 methy}; R’, R’ and R® are hydrogen and B® is hydrogen or methyl.




7- br ono- 3- (4- pi perazi n-1-yl - benzenesul fonyl ) - 1H-i ndol e

7- br ono- 3- (4- pi perazin-1-yl -benzenesul fonyl)-1Hindol e
; WD 2004/ 035047 PCT/ EP2003/ 011323 -47
6- br ono- 3-[ 4- (4- met hyl - pi perazin-1-yl)-benzenesul f onyl

WOR0SSM o e PCT/EP2003/611323
5-iodo- 3-[4- (4-met hyl - pi pegazin-1-yl)-benzenesul f onyl ]
-1H i ndol €;

]4- ?F_f!“dglgfdn‘fbf)(ﬂdJfﬁrhﬁlla-lﬁibﬂ%ﬁﬁﬁ?,i%ic%'cb’rﬁimﬂﬁ'i‘s?e”esU' fonyl
- i ndol e;

- bb-Bigro%r (AiRIDAl Al ks bl RANANRRY, f ony! ) - 1 Tndol e

5- i SaS™e- TRl Yibenzepesulioarly dHdadols ony | ) - 1H- i ndol e;

6- bf-BthoR-\-d-pipspeiral-ylrbetzcidulimp-a Handdld; onyl ) - 1H i ndol e
5 ,  1-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole; .

3 (2n8HL LRSI i;ly.Lgnee%';sz o o)~ 1HH 1 ndol

3- (BelopSrmshoxp? etk é-pipyrhziindyk-bevesadulfonyy) Hoirkdolendo|

€,

5- b% ondh&sofnpewrkd| of foomdla [Hoefmmintyy; Wwharei &, 32 13 RERFR) rbgaz eN
Ré&ghfcg@g,_j -l Hindole; 10

5- brono- 3- (2- cbl or o- 4- pi perazi n-1-yl - benzenesul f onyl ) -

1H4snd : . . .

5 clglno?%e?cgmf)g}{ng ﬁf%’f%‘-’lﬂ!bpcl’fﬁlélfnagz Which compogadsenesul f onyl )
-1H-) | e; .
5- %q4%?%?%9(13xl“@mzﬁ?e6‘ﬂ@9¥lhﬂﬁﬁ4ﬂﬂ - pi perazin-1-yl)-benze

nesul f onyl ) - 1H i ndol e;
3 (13- cHhespmpopnd of framily Icoplmsawhaneid RYdny Rbealz enesul f ony
indgpedddnilyigivideigen, hati)lo or ajrkoxy; R’is th}r]dri)gen;i R? ésrhggrio e or 1 ié r11 Jen
a.n'éle Sfpu Fs ads )%})n g:gl?_fc? E d%[?lel; argg ogen :ynd is hydrogen or a]k%l
5 0 O e bR Gk R PIAT) e ST ngS Y Fomy!) -
indepenientlyds iyrd(ogens fikase,ghldrapbpeosiadaor nesox} 8 % &ipdiSatnf 193/ | )

hydidger ¢t % 1 is 1 and R® is hadrogen or chlor ;R7andR8arehydr<|>gen dfgis
n-12yf)-bénze

- r0-3r (2-chl or o- 4- ("4- met hyl - pI per azi
h@?&%%%}%’ -1H i ndol e;

3- S% I oro-4-£4- met hyl - pi perazin-1-yl)-benzenesul f ony
) 2% 196 GR5RROUN of formula I¢ of claim 12, which compound is:

5- br ono- 3- (2- chl or 0- 4- (4- net hyl - pi perazi n-1-yl ) -benzen

20 eshibromey)-ethi-3-teppeazi Dylibtnzehesplfanyd 9 8-hddle; pr oduci ng a

CcO - I “A- i rrsin

cog?gg;éfgg_ %%;éi%il g%eﬁ%i%ﬁg@éﬁﬁgﬁggol e o? t he

f or ; YRR RIS wherein Xis hal o,
1-methyl-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
6-chloro-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;

25 4-chloro~3-(4-piperazin-1-yl-benzenesulfonyl)—IH—indole;
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)-1 H-indole;
6—chloro-1-methy1~3-(4-piperazin—l-yl-benzenesulfonyl)—1H~indole;

30 3-[4-(4-methyl-piperazin-1-yl)-benzenesulfonyl] -1 H-indole;
7—bromo—3-[4-(4—meﬂ1yi-piperazin—I-yl)~benzenesulfonyl]-1H—indole;

- 7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
7-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;




with a piperazine of the formula: ~Rs HM ' /NR9 7
25 b to produce a conpound of the formula: -
---------- WD 2004/ 035047 PCT/ EP2003/011323 -48- R2
R3 R8 NSN'"/NRO R O (Rs)n R7 vvhere:jn n, IR‘
R4 R6' R' Rs and RO are as defined in claim
W(’f“d“ﬂ’?‘mA process for producing a conpouRHTVERVEBEHA a
la of claim3, conprising_gontacting formula R2 Rs |
\' R4 RLNUW DX 56), wierein Xis halo, with a
pi pertaainnd-{af(4-ovthyl-piperatia ] -yiRbenzentsdlfonyiNM H-ndoMR9 7 R g
o DRSS S HOIRHALAL }1ﬁ§en£&amf$n%a] 1Rinfle; T4 RS
[

-bromo-3-[4-(4-methyl-piperazin-1-y])-benzenesulfonyl]-1H-indole;
4-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)- 1H-indole;

5 5-iodo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
6-bromo-3-(4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
3-(2-chloro-4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
3-(3-chloro-4-piperazin-1-yl-benzenesulfonyl)- 1 H-indole;
5-bromo-3-[2-chloro-4- (4-methyl-piperazin-1-yl)-benzenesulfonyl]-1 H-indole;

10

5-bromo-3-(2~chloro-4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-chioro-3-(3-chloro-4-piperazin-1-yl-benzenesulfonyl)- 1 H-indole;
5-chloro-3-{3-chloro-4- (4-methyl-piperazin-1-yl)-benzenesulfonyl)-1H-indole;
3-(3-chloro-4~(4-methyl-piperazin- 1-yl)-benzenesulfonyl)-1H-indole;,
5-bromo-3-(3-chloro-4- (4-methyl-piperazin-1-yl)-benzenesulfonyl)-1H-indole;
5-bromo-3-(3-chioro-4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-chloro-3-(2-chloro-4-piperazin-1-yl-benzenesulfonyl)-1H-indole;
5-chloro-3—(2-ch10ro-4—(4~methy1-piperazin—l-yl)—benzenesulfonyi)- 1H-indole;
3-(2-chloro-4-~(4-methyl-piperazin-1-yl)-benzenesulfonyl)-1 H-indole;
5-bromo—3-(2-chloro—4-(4—methy1—piperazin-l-yl)—benzenesu}fonyl)— 1H-indole.

20 14,

15

A process for producing a compound of formula I of claim 1, comprising
contachng a 4-halobenzenesulfonyl-indole of the formula:

R2 R® pa4
%
N S\\ X
R1 O
5
(R), a
wherein X is halo,
with a piperazine of the formula:
RS
HN  NR®
7
25 R b

to produce a compound of the formula:




R 10 (R, la whereinn, R, R2, R3, RA RE'R' Rs and
RO areas defined in claim1l. W 2004/035047
PCT/ EP2003/ 011323 -49 16. A process for producing a
conpound of forrmula Ib of claim4, conprising-
contacting fornula RZ Ra ' N So X R4 (R)n wherein
WORPWAOBHT0, 5 with a piperazine of the foP¢RIER3003/RE323HN
NRO 7 Rb to produce a géﬁlrrpound of the formula: R3
R Rs 204\ S N-R9 p RR4A (Rsn R wherein n,
R, R, R3, R4qu6 @7 ~fs and RO are as defined in
' ~prod¢g€ing a conmpound of
fomula I c of tacting fornul a

O- ROU 2 SD R (5 AeN  N—Ro

/), K :

wherein o, RY, R R%, R* R® R R® and R® are as defined in claim 1,

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

contacting formula
R} R
AN R*
R! N\l?
O‘/’S X
6
5 (R, c
wherein X is halo,
| ‘with a piperazine of the formula:
N
HN  NR°

7

R

- to produce a compound of the formula:

R} R
\ R4 RB
R’ N\ I(I) g
O:-‘S N . N"‘”R
6 7
10 R Jn R

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




wherein Xis halo, wth a piperazine of the fornul a:
-50- -8 HNNRO 7 RDb to produce a conmpound of the
formula: R8 R2 SONNRY R3(RF) R n R 4 RIC
wherein n, Rl, R2, R3, R4 R6 R7* R8 and R9 are as
defined in claim1. 5 18. A pharmaceutical conposition
WORBMIPEi ng a therapeutical ly effective BREERI030HF235¢

| east one conpound of claiml to 13 in adm xture with
one_or nore pharmaceutically acceptable carrier for

t hel® r éerprenstioraroddfisgpaeeponddof fidsmladh oftiiem coMPdng
comtagiogifodaulof fornmula | of claim1 for the manufacture
of a nedicanment for the treatnent or prevention of a
di sease state that is algeviated by 5- 10 HT6

ant agoni st. 20. RRe use fof claim 19, wherein the

di sease state conpfi desdi softlefSof CNS. 21. The use
of claim 20, wherg -‘;@)- ¥ conprises
psychoses, schi zgy 2l i\ pressi ons,

neur ol ogi cal di sbrders, }@rmry d(ﬁﬁprders, attention
deficit disorder, Parkinson's disedse,danyotrophic

| ateral sclerosis, Al zheiner's disease 15 and

Hurtfeist ol hdo.di sease. 22. The use of claim 19, wherein
the di sease state conprises disorders of the
gadiitheipipersiné ofahe fomats . 23. The use of claim 19,
wherein the di sease state conprises obesity.

to produce a compound of the formula:
R: a R’
A B
R1 N\ 4 o 6 7
R Rh R I
wherein n, R', R, R, R*R*R"R® and R’ are as defined in claim 1.

17. A process for producing a compound of fomula I¢ of daim 5, comprising
contacting formula

Q

R] S\\o X
\ R (Rﬁ)n

R1 N\R4

I

wherein X is halo,

with a piperazine of the formula:




R
HN  NR’
R 4
to produce a compound of the formula:
R
O
A\ 9
R’ S\\ N N—R
A\ © 3 R’
R'(R),
R1 \ 4
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 HTé6 antagonist.

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

15 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.




