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The present invention also relates to a process for the preparation of above said
10 novel compounds, their derivatives, their stereoisomers, their pharmaceutically
acceptable salts and pharmaceutically acceptable compositions containing them.
These compounds are useful in the treatment of various disorders that are
 related to 5-HTg receptor functions. Specifically, the compounds of this invention are
also useful in the treatment of various CNS disorders, hematological disorders, eating
15 disorders, diseases associated with pain, respiratory diseases, genito-urological
disorders, cardiovascular diseases and cancer. ‘
BACKGROUND AND PRIOR ART OF THE INVENTION
Various central nervous system disorders such as anxiety, depression, motor
disorders etc., are believed to involve a disturbance of the neurotransmitter 5-
20  hydroxytryptamine (5-HT) or serotonin. Serotonin is localized in the central and
peripheral nervous systems and is known to affect many types of conditions including
psychiatric disorders, motor activity, feeding behavior, sexual activity and
neuroendocrine regulation among others. 5-HT receptor subtypes regulate the various

effects of serotonin. Known S-HT receptor family includes the 5-HTj family (e.g. 5-
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Per spect . o Significant efforts are being made to
under st and tthsuepossi bl e role of the 5- HT6 receptor in psychiatry,

cogni tive dysfungid Qh atfiityoss dudibed dfantidpdiotoagente kowards 5-HTs receptor,
the localization of its mRNA ih striatum, olfactory tubercle and nucleus accumbens

25  suggests that some of the clinical actions of these compounds may be mediated through

this receptor. Its ability to bind a wide range of therapeutic compounds used in

psychiatry, coupled with its intriguing distribution in the brain has stimulated

significant interest in new compounds which are capable of interacting with the said

receptor (Ref: Sleight, A.J. et al. (1997) 5-HTsand 5-HT; receptors: molecular biology,

30 functional correlates and possible therapeutic indications, Drug News Perspect. 10,

214-224). Significant efforts are being made to understand the possible role of the 5-

HT¢ receptor in psychiatry, cognitive dysfunction, motor function and control,
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studi es. These studies i nclude t | ocal i za or, the
affinity oftwe |ﬂ§Fa%’e‘§‘°vW‘thﬁ“R?F0an¥“ﬁ’ s, oA tliqu gi] St & varl g(gglgfgm nal
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Al zhei ”fsr receptor s still to be established and is the focus of significant investigation. There are
many potential therapeutic uses for 5-HTs receptor ligands in humans based on direct
effects and on indications from available scientific studies. These studies include the
localization of the receptor, the affinity of ligands with known in-vivo activity and
various animal studies conducted so far. Preferably, antagonist compounds of 5-HTs

30 receptors are sought after as therapeutic agents.
One potential therapeutic use of modulators of 5-HT receptor functions is in the

. . .
enhancement of cognition and memory in human diseases such as Alzheimer's. The
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25 At present, a few fully selective agonists are available. The Wyeth agonist
WAY-181187 is currently in Phase I trials to target anxiety [Cole, D.C. et al. (2005)
Discovery of a potent, selective and orally active 5-HTs receptor agonist, WAY-
181187. 230th ACS Natl. Meet. (Aug 28-Sept 1, Washington DC), Abstract MEDI 17.]

International Patent Publication WO 03/066056 Al reports that antagonism of

30 5-HTs receptor could promote neuronal growth within the central nervous system ofa

mammal. Another International Patent Publication WO 03/065046 A2 discloses new
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gastrointestinal (GI) disorders such as functional bowel disorder. See for example,
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30 Serotonin ID Research Alert, 1997, 2(3), 115-1 18.
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ALX-1161: PRALORGR! A8 AL biheRRIt bitmceiize2l: DHPotcesptor anvtio FEPEELFve
5-HT6 receptor antagonist, 31st Annu. Meet. Soc. Neurosci. (Nov
10-15), AbsiEsdtibubeE 6, 2001; Slassi, A et al . Preparation of

1- (aryl sul f onyl ke Br s¢vemt clinbvgichandidatds dirmyho nar @bindele-5ge St-“’:%%es?a@g%‘ﬁt or

i nhi bi t 3 étsl L %%%g@%g,gﬁ,(ang QO endMhéus Higmd SGIT, @br ckhmple Manpelnds ppt ent

and sel 1, 2,3, 6-tetrahydropyridi n4- yl.) - kpdol e as
5- 14T6 r ece@lewonaBahiata, Z-M%Eilﬁditﬁ{f”é?‘wg% iaé% Wg‘b r?ﬁ%"s‘?(’b‘%nf{’)‘ﬁ%;gg
Medi ci nal Qemisst hbepter902,; MYAL CBGOM3, Go1e#018] .2000; Tsai, Y. et al. NI-

2-Al kyl-3-(1,2,3,6-tefrahydropyridi pA: - | i ER1eASCHIRY Bbit. 5- HT6
recept or ag@snaenesuliqayPEPFMIRE §S “ﬁ%&ﬁ\ﬁl‘ﬁé%t%@h%’, I§11gg‘%01?164234, .20Q5]

Structure fLneidsorrab,i2go;Detnabyisipmdh ezt A% 1 seherprsalogipel ProReEeS i on on

i ndol e- 1, ke, b Mt rd eMeR OSB! binNoki ch
I|3u| | agu?‘{) a BRo e&tgn% SF gcfetlislne (%%#)Ide%fcgﬁ(? aﬁi%%ﬁ%{, 91st ARAEMeROScB! Ndhyostin(NoR i

. inding sjite r agonjsts and
ant agoni st s10-Piy Absgraet] 266.6/2001; cllasgh A (2 R 4brepsgRion bq%e{'gp?%ggrgﬁis in
nodes of ag@g@ﬂ@dm}%ﬂﬁfhﬁﬂﬁgia§t5~HiTgldécB;gorah1hibﬂmnW53 1900063208¢ 290 s .

O e o C. 6. Rovel, poien md seeehid 2-alfiSt 3N ARRMSLyraaat. ar e

yl)-1H-indole as 5-HTe receptor agonists, XVIIth International Symposium on

25  Medicinal Chemistry, 2002; Mattsson, C, et al., 2-Alkyl-3-(1,2,3,6-tetrahydropyridin-4-

yl)-1H-indoles as novel 5-HTs receptor agonists, Bioorg. Med. Chem. Leit. 15, 4230~
4234, 2005]

Structure functionality relationships are described in the section on indole-like

sﬁuctures (and in a receptor-modeling study in which Pullagurla et al. claim different

30 binding sites for agonists and antagonists [Pullagurla, M.R. et al. (2004) Possible

differences in modes of agonist and antagonist binding at human 5-HTs receptors.

Bioorg. Med. Chem. Letl. 14, 4569— 4573]. Most antagonists that are reported form



-6 part of the nonocyclic, bicyclic and tricyclic aryl-piperazine

cl asses [ Brom dge,

S.Metal . (1999)5--Chl or o- N- (4- et hoxy- 3- pi per azi n- 1-yl phenyl ) - 3- net hyl
-2- benzot hi ophenesul f onanm de (SB-271046): A potent, selective and
orally bioavai I able 5-HT6 receptor antagoni st J. Med. Chem 42,

202- 205; Br . at.. (200 5 Phe benzenesul fonam des
are novel and sel e?ﬁ?nM%}%E ﬁT%cycn?a ‘%%‘ﬁ"g‘fhg a d”é‘f?fﬁz’fniec 455e5 i Bragidze,

N (2, 5- di br ohif-c8l-61P9R? @bl‘?&%@-ﬂmﬂlwm%v@}mm-lpﬂpiwﬂi Bmethyyﬁ—benzenesul f 0
nam de ( SB—bBEzZﬁM):eneﬁﬂi@ﬁHngde f@dﬂl(ﬁbﬁ'm pgdté?ltt tseieétgve a§d13 oraﬁ}g R !d_‘!}aﬁ%oec e
tiv

et al. (200 r| sat i pot ent
5- HT6- recept:%r %an (fegor %n onisly ﬁ\g"d %‘ﬁ‘fh 4290872 285 Sn%fem‘dl%LﬁMs?ﬁl 0%\ .
8-12, New Oﬂhga'hbquzenﬁb%&mmdesaie&ova afst @itbidve, 5-HiT RitagdistlidentiAOR)

5- HT6 ant agcbml SN2, 5@1395;1\{@5,@5}9]51{3@% &QCEOX&@% n‘%\{% {2 nltz e “l?/%?[lfeat nt of

Al zhei ner' s 37t h | UPAC nhaus,
D.W et al. (Q}% 3%6% B0l cifsd 4Cheg. Hﬁﬁh”af5f5rrﬁ8f Wifséerétﬁfvd (2085
penetrating Cﬁamﬁfﬁnsﬂ@n@[ﬁSBB%Bm et sl sSmde ﬁmw-r &‘rtanta ﬁ‘st 33rd

Neur osci . paration of
new i ndol e der| \%‘get% % \?g(g%vag ‘E"ﬁ"’g%ﬁf% g‘é‘%‘?ﬁtog?a“ ﬁbgﬂaﬂ/@é rei[i‘t e 15
20020988%7] 2l RPIB)35-H56 3antmmenisist 2 aend! smiect fwehamnwmmsmammmﬂmn
and rat 5- HAGhéiREOiNhS. 37‘*B!UPAé CcBE' C,%straét %g&afi?@ Whg pse 1l

ant agoni st m t h i ne

t her apeut i c&la{i?g ]g%%%gﬁg“ofa Eﬁfj‘ni‘ g’i“% SElgdiv e n@W d??“et%‘%érﬂéewcmtqrh

Al zhei ner ' santigewists32"] Adrmeicet\NbocENeutdsci., 4 BHAR)BENOY Bbar€ WO ATR00NO 20
pat ent 2003 L u LY-48351 Filla, S A et
al . (2002) ﬂ@r epa% a%fﬁ%gv t‘{b%ge}rllézr%%tggsu%gn$gT%&?°8pt?r ‘F‘I“S %) BU¥E s as
ant agonilst s29R098%E15- HT6  receptor. WO 2002060871] © SB- 271046, the

first 5-HT6 rec RB‘G%S@”?@(G&%@I}eIeE@e%&E@hSm nlan@lat 5‘%{?‘ leceptors
devel oprrent h?s een g% tinued probabl ecause of T oOw
penet r at i ort'of -t HEHEG d B0k efase | B agneenisn, caﬁwt%eﬂr@@;tl ve

5-HT6 r ecepﬁil@roSﬁ)ﬁhIélﬂﬁeagBWﬁMW% B ﬁl@ﬂﬁeuh@ indRa@gdnl de:olgrﬂﬂ@rHyQﬁxllcUB@ Sts
[Pouzet, 5, ol ;‘:gg%%‘ﬁ‘}{“%ﬁg FisESAtE e S REOD aBueiegmociBy B0, ¢
SB- 27102&3 RasntadfOPRB05 §baantdsthe billy scompovnd HiYesfi3a18 Pl rfek.odt .al. RR@2hem

Behav. 71 I / 055026
Ne av. 2004&@53/ 38 {g}ﬂﬁgf éélas&gma;coae@ in &}gﬂ%@g%&&%@?@% % ggg a2
(al | assi ghEE o Sl IRIIGIHTLL. SBrdHitesthe ErShﬁfEla)receefgtmt@enlstﬁe eptet at ed

prior art. PhasetiheliniddD d%/chadbt]  ha¥\BeddO libdnfiiied \obably because of low
penetration of the blood-brain barrier). In addition, the selective 5-HT receptor
25  antagonist SB-271046 is inactive in animal tests related to either positive or negative
symptoms of schizophrenia [Pouzet, B. et al. (2002) Effects of the 5-HTs receptor
antagonist, SB-271046, in animal models for schizophrenia. Pharmacol. Biochem.
Behav. 71, 635-643]. |
International Patent Publications WO 2004/055026 A1, WO 2004/048331 Al,
30 WO 2004/048330 A1 and WO 2004/048328 A2 (all assigned to Suven Life Sciences
Limited) describe the related prior art, Further WO 98/27081, WO 99/02502, WO
99/37623, WO 99/42465 and WO 01/32646 (all assigned to Glaxo SmithKline



99/ 37623, WD 99/42465 and WD 01/32646 (all assigned to d axo
SmthKline -7 Beecham PLC) disclose a series of aryl sul phonam de
and sul phoxide-conpounds as 5- HT6 receptor antagonists and are
claimed to be useful in the treatnment of various CNS disorders.

Whi | e sone 5-HT6 nodul ators have been di scl osed there continues to
be a need for conpounds that are useful for lafin 5-5!1’6.5

Sur pri si ngl §eecham Fh&s digdess a§e‘¥eéﬂﬁﬁyitsﬂéiionﬂmé‘?—@’fié?18 e)?P'%po‘m as o

al kyl - NI - (agry) &wpfoemgbhm @h&aré: cinpedinds uaful ﬁro%lhmrbamérit pf vagiowso#ER r at e
very high 5:HT or nj I f this
i nvention t(B q%lg‘/%?g some moﬁl}i tors anrg géeg Lcll%g éetd fhére% etfragdsgﬁ%eiég
agents in tttved for eanmslnois Th@ifafauvﬁﬂ f‘étny’dé*ﬁ“ftgesn]t{?ﬁlsu??é‘ﬂ}%}ﬁ»s‘t 3Fste’lin

di sorders o, tﬁé}rzﬂ@fe&r&i/éiﬁ? 308 m(aﬁm@if&wbﬁ[&ie b&ﬁﬁtﬂh@r of ffnuBLUYMARY OF

THE | NVENTION T pres | hyvention

4- (Het er ocy‘%?F’;‘?PSf%tF k‘S?W ﬁlg Caryt §?ﬁ?ﬂt?5rﬁ§ﬁe')‘?'n§§ﬁreefgr8’o rrplce’)uarrlldob*’ect e T
gener al f oriavehion(th provitidrednipodheisj widthi awasfultah therapeusic egeatsimsbereagment hei r
phar maceut i cal | MBGRI Sebly vaasentabl e
conposi ti On@%%}éﬁféﬁf&%&%?h%&@%@@@%ﬁd EE} " “Rs Rz Rs ~§R, ~1'Rg N
\~ Ar 0" ®pierein At represents phenyl, naphthyl, nonocyclic or
bi cycli ggridgieniniati OF Tmmmi tuted by one or nore independent

substituents selected fromRi ent ne endent
substituents sellnéect B o HHFD édggs hydr §VGF %Qfmp&gay} SRR

( C1- C3) al ky(hrylstifnpifitiol<C3)ragoknds, of(@i-g@@aalf«mkly (I)hatlhélf @@\@Byem ejxy, 20
cyel o( C3- Ch ! RRaddgREAREMkiSaID MEbeRaaa,

hal ogen, C% %§X+l?{9 the%hﬁlk%a%}z%%gmgﬁe SaCr CS)GPEI koxy ] o? hgl o]

(C1- C3) al kmyxposmnsf@pia@sr@ﬁ%%n hydr ogen, haI ogen, (Cl-C3) alkyl or

hal o( C1- C3) al kyl, (d - R

Rs/‘\(N ‘Rz O

Ry
Z
Ry l N R,
x N
— Ar
o= S\\

15
Wherein Ar represents phenyl, naphthyl, monocyclic or bicyclic rings, which

may be substituted by one or more independent substituents selected from Ry,
R, represents one or more independent substitucnts selected from hydrogen,
hydroxyl, halogen, (Ci-Cs)alkyl, halo(C;-Csalkyl, (Ci-Cs)alkoxy, halo(C;-Cs)alkoxy,
20 cyclo(Cs-Ce)alkyl or cyclo(C3-Co)alkoxy;
R, represents hydrogen, halogen, (Ci-Cs)alkyl, halo(C;-Cs)alkyl, (Ci-Cs)alkoxy
or halo (C;-Cs)alkoxy;
R; represents hydrogen, halogen, (Ci-Cs) alkyl or halo(C;i-Cs)alkyl, (Ci- -
Cs)alkoxy or halo(C;-Cs)alkoxy;
25 R represents hydrogen atom, (Ci-Cs) alky! or halo (C1-C3) alkyl group;
R, and Rs represent hydrogen, halogeﬁ, (Ci-Cs) alkyl, halo(Ci-Cs)alkyl, (Ci-

.8



C3) al koxy or hal o(G -C3)al koxy; 25 R represents hydrogen atom

(C1-C3) alkyl or halo (C1-C3) alkyl group; Ito and Rs represent

hydr ogen, hal egen, -(Cl-C3) al kyl, halo(C -C3)al kyl, (G- -$

C3)al | coxy or hal o( CY-C3)ai koxy; The present invention relates to use
‘of a therapeutically effective amount of conpound of fornula (I), to
manuf acture a nmedi canent n the treatnment or prevention of a

di sorder |n\¢@Puf?’i¥d’r§@?(€bp?)§‘/‘@°x§ffl nity for the 5-HT6 receptor. 5

Speci fical ly, thmegespoundsioofrelets ® isnven thcopeuicalyadfieigsatount ifn the
treat ment O]:cjonépe und &%rm%)dﬁ}o%%ﬁ&géﬁﬁa H\@Ef@atnféhlo B tedreatth @b AR BatioRat i NY

di sorders, ases ‘assoclate aln, respiratory diseases,
geni t o- ur ol ofd @%?FdeﬂingQinﬁéﬁéec‘IY?&f%l%%%GT% rg¥F¥ases and cancer. In
anot her gspect, Spb&fidaly, %tdoﬁﬁod’nesl attmm’mu@fm simceseful inghe wommpoift i ons

10 cont ai ni ngrw ?Tépgra 15%glrts’l l%fhla o¥o§Iec];1f 4&% ?a%%h'i.@&rdé?; dkaskEAsdciaRae

conpound of v oners, racemc or
non-r acemi cvmﬂmazmrr@pm&tors tiseaewi mﬁ%m@log’e?‘ dls?}ﬁ%tﬁ,r?ﬁé@ﬁi‘sic@%ﬂ q‘%‘r’asﬁ%@gpt abl e
salts or solyates thereof, in adm xture with at |east one suitable
carrier. In another aspect t he inventi ﬁ% rel ates tgmgiorr(po& &mngns

Fa"

conprising and rtIMeHE apsty She PRGN BRI IR JYBTCR
still anet hetﬁntaacﬁrﬁgacﬁleralﬁeb&almvmtwmmﬁl o bidigast @ietchwpayng oﬁfonaula D,

therapeuti Cal ll‘égl ual S gl‘%«%ls\égme%n?%%mogr o mgﬁlﬂdm&{uré QF %l'é%lsét{lérs, dr0

manuf act ur e“a tment or prevention of
di sorder i nvhalnvacnlglcsléfl weaptable ks an-‘ioiv?tef’r tereefhn aimintare Wie et °”|e n yet
anot her aspgghnie tdigerl Nvention further rel ates to t he process for

20 ds of fq i st
o1 “The. Conpoundd BESHBPHG HegEiBrtrs s PUIORt pyornirphedfl hifibes! | <

Benzenesgyl fﬂﬂ)&imgllco(nﬁomiﬂidiﬁﬂoﬁnm&:ﬁﬂ n-1-ylmethyl)-1 Hindol e;

| - (4- Br orob i} ; dol
B o 4 Mhath ey st ST QMO IR S Y Loy itiepauiddity! ndlol €

| -yl met hyl ) effebtivei am,lmh’eof c@gxpgut{dzpf (farmviat (Mpoemﬁyfa):ture a medicament, in the

?e?ze nes ﬁ ! }‘ E%Jn% & pcé%,emh BY4 P& mmm% seldctrtaptHity £okithe SAHDY regeptor.

e ke Ao R EHT PR NP
met hyl ) 20! bbnkpatds 6f formula (1) o _
L dor OR e fe & bl ol Gl (iR % kb RBEYDY - 1
1- ( 4- Met hoxyiBemeemefuyifityhghpipetazinet-riyeipy piasPls 1- yI net hyl ) - 1H- i ndo
le; 1-(4-Bromobenzenesulfonyl)- -4-(4-methylpiperazin-1-ylmethyl)-1H-indole;
1-(2-Br0mo-4—1nethoxy benzenesulfonyl)-4-(4-methylpiperazin-1-ylmethyl)-11I-indole;
25  1-[4-(1-Methylethyl) benzenesulfonyl}-4-(4-methylpiperazin-1-ylmethyl)-1H-indole;
1—(4-MethyIbenzenesulfonyl)-4-(4—methylpiperazin-l-ylmethyl)—IH-indole;
1-(Z-Bromobenzenesulfonyl)-4-(4-methylpiperazin-1-yl methyl)-1H-indole;
1-(4-Fluorobenzenesulfonyl)-4-(4-methylpiperazin-1 -ylmethyl)-1 H-indole;
I—(4-Methoxybenzenesulfonyl)—4-(4-methylpiperazin—1-ylmethyl)-lH—indole;
30 1-(3-Fluorobenzenesulfonyl)-4-(4-methylpiperazin-1-ylmethyl)—IH-indole;
1-(2,4-Difluoro benzenesulfonyl)—4—(4—methylpiperazin—1-ylmethyl)—IH-indole;
1—(2,5-Dichloro—S-thidphenesulfonyl)-4—(4—methylpiperazin-l-ylmethyl)-lH-indole;



30 1-(3-Fl uorobenzenesul fonyl)-4-(4-net hyl pi perazin-1-yl methyl)-1
Hindole;, 1-(2,4-Difluoro

benzenesul f.onyl)-4--(4- met hyl pi perazin-1-ylmethyl)-1Hindol e;

1- (2, 5-Di chl or o- 3-t hi ophenesul fonyl ) - 4- (4- net hyl pi perazi n-1
-ylmethyl)-1 Hindole; -9 |-(5 Br ono- 2- mathoxy

benzenesul f onyl 4- et h plpera2| t.h
I - (2- Chl or obér&ﬁz%ﬁ?@@t(%rm%{‘eﬂw %Wew oty 4&%@?%&%% by il %ﬁ’%‘gﬁ%}r‘?‘i"
Hindol e; | 1{R2CHebbdnkdteduifonyl)-4-(4-methylpiperazin-1 ~yimethyl)-1H—mdoIe
?e?éegeam LOE%Q g-D‘hugro b@%%{%llf%hﬁ?& %h&h}lplgér% hylln)efhg/bh quwi@'
benzenesul f oh{2.§-Dighior-beaepspplfinpf 44 methylpiperagn-y imethy Prifygdels. 5
1- I(3 Chhl ?);3 0- 2¢ j:fm&}glz_xb&}@g sae&bl BRN-9- @%(ﬂ@gmtéaml-lpylmem@;-ﬂﬂ-mdole
-yl met hy i nd ) L
bezenesul f onilﬁz)”cwor(:' #- fﬁ‘g{%ﬁ‘?f"ﬁ%ﬁ@?‘ﬁ& (Qi“ ethl)fl ente‘r‘rilZlf1 AR O el
-Benzene sul T-Bn;zbne&*!f@nxifﬁﬂsrdm(-ﬂw(mbﬁlylblpcry@rb—zinwfhﬂ)*IHy‘l“ﬁﬂé‘t shyl ) - |
Hindole; 3 E %591'— -ér&n@ﬁ%@@hoﬂ rg%ﬁﬂ:gééﬁﬁfon 1)-4- (4—methylp1perazm -1-ylmethyl)-
benzenesul fon 4- et hyl pi per azin- ?, thyl)- 1Hindole; 10
3- Brono- | - [411%/21‘1%{ hyl et hyI ),
geg zenes iﬂb f onpldnrodr-fad MRk IekHgi) p e riadeBesiifonl ive{hvkthy Ipipktazind ofiresthyl)-
r ono-

|
benzenesul fo@e‘ﬁdgg (4- et hyl pi perazin-1-ylmethyl)-1Hindol e;
3-Brono- | 3-Bromo-1-(4-methyl benzenesulfonyl)-4-(4-methylpiperazin- 1-ylmethyl)-1H-indole;

-(4-11 uor 0beﬁ%?o%sluqzzffme%bénzéhegu%mhwﬁawlmnr LytletiBh Nyl ihdole;

dol -
El-elnge(r)legul f o?r@;o;l@ @zmqtﬂwhwnﬁ?nﬁ%ﬁlfa&x%‘* -ptininRAZin: et - indples

3- Br ono- h5 ( 33-BRnfdr10(3-chloro benzenesulfonyl)~4 ~(4-methylpiperazin-1-ylmethyl)-1H-indole;

benzenesul f o -4- t

3- B onp- | roﬁgéhém%a R T G

-yl met hyl’) - 13=Bromddl~(é-chloro-2-methoxy~4-methylbenzenesulfonyl)—4 -(4-methylpiperazin-1-
3-Bromo- 1 - (5;¢h 4:40Bt hoxy- 4- net hyl benzenesul f onyl ) - 4- (4- et hyl pi p
erazin-| - 1 b)ﬂ f i ndol e;

3-Chl oro- 1 - tfeﬂlzle:néshmeemlfmwlf( -f-meshyiyipsirgnst-meyD-1ipdaly 1 ) - 1

H-i ndol e3q 205 éﬁl&BllOf grdl-me[tléde&ﬁyx)mﬁt)éh@ﬁlwyi}-4 -(4-methylpiperazin-1-ylmethyl)-
benzenesul fou_?/l l.- met hyl pi perazi n-1-yl nethyl)- | Hindol e;
3- Chl oro- | ?ﬁyl

benzenesul f cmg}lﬂ),mél-—(@zineﬂﬁt beyikqnbgpforyDi4ad imegtiyipirietaging L-yitdethyptdH dadole;
3-Chloro-I - ~1-ylmethyl)-1H-indole;
benzenesul f oA lﬁ?ro-g?(e }fromo bﬁnﬁenesulfo é’% I4 (4 fiethylr?’é)eﬁzm% y metl Yn) ol g‘ ole
3- Chl or o- | - (34CHkibradr(@-fluoro benzenesulfonyl)—4 -(4-mef lplperazm- -yimethyl)-1H-indole;

gegﬁlegreg%l f %ﬂl&o‘l (ﬁ %e%&;hwén%n%ﬁ&@l)ﬂr-@ﬁétﬂmiﬁbﬁzh =1Lyt gIpi B3 indot;

benzenesul f O’&n%lyrpzl (@ﬁhlﬁ@tbﬁ%ebqsblEquQAr{4—fnegpyw?rﬁ.§}?-)l-ymthyrlpal -mdole,
3- Chl or o- 1- (3BeadtbQL(@-naphthylsulfonyl)-4-(4-methylpiperazin-1-ylmethyl)- IH-mdole, ‘
benzenesul fon 4- met e -1-
3-Chl oro- | - Hé(ﬁﬁfﬂ&ﬁ’i"g‘i?r%%@?@ %Lhqu]s'i ﬁieﬁ&?lg%‘? b %#de@g& pEnl
H i ndol e; 341631“1}6}11{-[;151@5,- chl or o- 2- met hoxy- 4- net hyl _
benzenesf{bl f qr-](%lﬁronéllo ge%zéﬁg&ﬁ‘&ly@' tp&ﬁp"é?ah'ﬂ lljlmé‘rhﬂffﬁl}ﬂdhe Sy irodrRe;

" 1-Benzenesulfonyl-4-(piperazin-1-ylmethyl)- 1H-indole dihydrochloride;

1-(4-Methyl benzenesulfonyl-4-(piperazin-1-ylmethyl)-1H-indole dihydrochloride;

-10-



30 I-(2-Brono benzenesul fonyl)-4-(piperazin-1-ylnethyl)-1Hindole

di hydr ochl ori de;

1- Benzenesul ¥ enyl—-4-(pi perazin-1-ylnmethyl)-1Hindol e di hydrochl ori de;
1- (4- Met hyl benzenesul fonyl - 4- (pi perazi n-1-yl met hyl)-1Hi ndol e

di hydrochl ori de; -10

| - Napht hyl sul f | - 4- (4- et hyl |-yl methyl)-1 H-i | e;

1- (2p 4- Dycf#ﬁol}l@oj)r}]x ylsulfoglyﬂ—éi-(éitmgéhy pllppe?atzgzll-yimeth%) EH-EnXme) I ndol e;
benzenesul f ongi4)Bidni¢rd bembdeylohpRs-aizimdhlipiparazet Rylnpthy - HAdblee
]-(3-Chl oro , )

benzenesul fon 3 cixior b(eﬂzenes%\lﬁon?'lglt % an%ylﬁxpfrazm ]- lrr}m]eﬁ}y}) lﬁ_t_ndole %ol e

| - Benzenesul 1f-@qqu¢ne.5dfbl}b@15fﬂy§im3y prextethy-4- 44—methy1plperazm~ -ylmethyl)- 1H-indole;
(4-nethyl i Qe@@ﬂd?o 1- M@%&J&%&ﬁ)%@hﬁg&@i e; plﬁergmr( F@t&l@l}%-hydroxyal}{-
benzenesul f gn -4-(4- et hyl piperazin-I1-yhnethyl) hydr oxy- 1H

i ndol e; I-(Zi?n er oxy benzenesul fonyl)-5- rret hyl - 4- (4- met hyl piperaz i
n- | -yl met hyl)Hydioxj+ bannsheduifonyl)- Semetﬁyﬁ%(ﬁ-methyi piperazin-1-ylmethyl)-1H-
benzenesulf @65 o - 6- met hoxy- 4- (4-net hyl pi perazi n 1- y| rret hyI) 1H 10
i ndol e; or 0-1-(4-chl orobenzenesul f ony l?h %

pi per azi n I 1y(l419é1°|‘ﬂll ) hegzenpgationy)-6-mathaxyff-Bethyl CH’I’H‘}FaﬁmTI Byt dxy
benzenesyy f Gile) - 3- met hyl - 4- (4- net hyl pi perazi n-1-yl met hyI)

| H i ndol e; LN Loy et hy ( y
benzenesul f n%}’l%rg i]iﬁ"c &3 eé‘z%esfgj‘(’g'ﬁﬁlaéordémet%h phaeiainl 51 TBATIP
benzenesul f areytly)-1H-if®layet hoxy- 4- met hyl pi perazi n-1-yi net hyl ) - 1H

I ndol e; " 4-( Q5 91 d?@{yr%h b QH?J Bl DckiyY-h kbl piderdzAr MRkdadmb 1)-
benzenesul f§ b 1? ﬁy do 4 n?/b -y3 Jtzqral fl %Jog%ﬂnet hﬂ?l y

pi perazin- 11 “-hyl )- |- (4-net hyI benzenesul fonyl)- 20 I Hindol e;
1- Benzen§5U|4f(9 ﬂﬂlm&hﬁlﬁhpaﬁbh-}llylmethyl) 1-(4-methoxy benzenesulfonyl)-1H-indole;

Phor eof : and GTBATY EPRSH AT TER BEStR T, A T FRABNE o
Unl ess ot heimibee stated, the following terns used in the

speci ficati ngi %ﬂgho—lgé@ﬁ&l%lﬁgﬁlzﬁaivﬁm&hﬁ ﬁ@@ﬂéﬂﬁ%e&bﬁé@tﬂfohﬁ}(@%ndoié@ ogen”

nmeans fluori rom rie or- 1qdi ne ‘ﬁf{' g in
strai ght and-(Mefhéifnmmets wireraeidrdnetyikl; 1§thdnd’e“zF SH5H!
three capbonyatLms and includes nethyl, ethyl, n-propyl and

| So-pr opy! . ﬁﬁé%{lﬁé%gnﬂi?ﬁ%ethyq?napgr%znrslﬁ~yﬁne%1 tl) 2a tl;lxgluobrcr)nai&g)n-qg[-ig@o%; n al kyl

radi cal s co
a stereoisomer thereof; and a salt thereof.

DETAILED DESCRIPTION OF THE INVENTION
Unless otherwise stated, the following terms used in the specification apd
25  claims have the meanings given below:
"Halogen"-means fluorine, chlorine, bromine or iodine.
"(C;-Ca)alkyl" means straight and branched chain alkyl radicals containing
from one to three carbon atoms and includes methyl, ethyl, n-propyl and iso-propyl.
"(C;-Cs)alkoxy" means straight and branched chain alkyl radicals containing

30 from one to three carbon atoms and includes methoxy, ethoxy, propyloxy and iso-

propyloxy.
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30 fromone to three carbon atons and includes nethoxy, ethoxy,
propyl oxy and iso- propyloxy. -11 "Hal o(Ca-C3)al kyl" neans straight
and branched chain alkyl radicals containing fromone to three
carbon atons and includes fluoroncthyl, difluoronethyl,
trifluoromethyl, trifluoroethyl, fluoroethyl, d|f| uor oet hyl and the

l'i ke. "Hal o(C, [ d d .chai n al kyl
radicals 5 con'f:g%?[ %lgdr({ %aikﬂa%g%s ?&alg[%h&gtgm%g’f: ‘%ﬁ g’?rgadg’ﬁia Py
f1 uor omet hox§P™ AR f fou Shresmeerbex yatomy japd wml@ﬂ%tﬁmxgmeﬁﬁf ﬂlﬂ@ﬁmmethﬁxy,

f 1 uor oet hox yiifiebirdrhetion, @@ﬂd&fb&m laﬂ&i)roetmﬁdlhh&set yl $MchOfie3- O6) al kyl " neans
cyclic and branc}}_ﬁl radicals ¢ nta| ning. fromthree to

k
si x carbon atons ané&%’&ﬁlﬁo&és %??ET oPrighy pnd FRsButiAn ad9t | Biekt yvi or
10 cycl ohex\sentaiti@y c frof CIn€6)oal threx yéarme ansme y etd Cinéliidbs bﬂacﬁszh&ﬁbx@ycl ic

al kyl radi CQillfﬁloroﬁQﬁB@ %llfflﬂrotffe@x@}gl ?rﬁfﬁgrogtﬂo%%/ %g?&'@erﬂp g uoroethoxy and

i ncl udes cyC|o opy oxy, cycl obufyl oxy, open

cycl ohexyl o ]§f‘ ®Monocyol ic or Bicyclic ring systen | s intended to
neag bom hg;(‘1 er dflyylb(CatalkyB n’feaisey@iawd ibr@nc?ddﬂﬂ?m diﬂsle;asiw@éa&{am{geans 5
to menber romatic ring or. fuse nbered

bi cyclic ar on‘gﬁ%gﬁl%gg%%n AP u‘gﬁcgi%mtpgr B%on%‘f‘r’%’} §§91%U8?%H°rf rom
oxygen, Wit FEeYAnd sul phur. Sui tabl e exanpl es of nonocyclic

aromatic rings I"@?&lb{@?Cg)ﬁlﬂb)@“Yﬁeang U&yﬂlo aly rlgrglc){éd c&éllca%&%lylracﬁlcals

i m dazol yl, oxazo oxadi azol i Soth
i soxazol yl , “VHUH ‘}é/%‘i"w to ’§/?%‘i°6|a§9r“s apgl il eavwropﬂym a%eiqbwloxy,
pyrazi nyl ardloppyyloxghok cycBhibtybay.e exanpl es of fused aromatic ri ngs

i ncl ude benzof usgg ﬁﬁaotr'B(fcyﬁlﬁcrl% IS?I ucl}s%eng%d[ %&Q?;%E}Pemm%ﬁoqngl i nyl,

qU|nazoI|nyI qui noxal 1 nyl", “cinn na
|50|ndol§l mﬁ%@aéwwygs pyrrol opyridi nyl, benzofuranyl,

i sobenzof ur anyl “Haéa&?ﬁ meex%y!s to bms&&ﬁé&kﬁzgggﬁﬁﬁ@%ﬁw

benzi soxazog)y % cﬁenz hiazgl yl , benzi sot oxa azol yl,
benzot hi adi 2z BFYPeredobityrls Aromas Wgs QR@iningel fo %é‘ete%*?@ﬁ Gelesjad @‘%ups

as descri bedtygdnauquem;d doiphini Sik@ble tXandphReoff ﬁhﬁﬁdcydia fard@fatic $ik}8 mERlaecul e
via a carb o] , ent |tab n atom e cept
where ot hceJIQIV\/l]'EPSIslerﬁ;l di @2{&52’ 2{5&%& A m]—%tzagl 0%8 ﬁt‘ ﬁzﬁgﬁ meHiezelyh o

menber ed’ ndflizelhisezelyh dhiasisrolsli prirarglyll pyr_!iﬂdmﬂ, Byridetiveil, paitacing asdal ect ed
f'rom oxygepyridyiiuRassle:aMg1es b BB aromhtfcRinkd AFde B zdARed aromatic rings

such as quinolinyl, isoquinolinyl, quinazolinyl, quinoxalinyl, cinnolinyl,

naphthyridinyl, indolyl, isoindolyl, indazolyl, pyrrolopyridinyl, benzofuranyl,

isobenzofuranyl, ~benzothienyl, benzimidazolyl, benzoxazolyl, benzisoxazolyl,

25 benzothiazolyl, benzisothiazolyl, benzoxadiazolyl, benzothiadiazolyl, benzotriazolyl

and the like. Heteroaryl groups, as described above, may be linked to the remainder of

the molecule via a carbon atom or, when present, a suitable nitrogen atom except where
otherwise indicated above.

‘ “Heterocyclic ring” means 5 to 7 membered non-aromatic ring containing 1

30 . to 3 heteroatoms selected from oxygen, nitrogen and sulphur. Such rings may be

partially unsaturated. Suitable examples of heterocyclic rings include piperidinyl,

tetrahydropyridinyl, pyrrolidinyl, morpholinyl, azepanyl, diazepanyl and piperazinyl. 5
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partially unsaturated. Suitable exanples of heterocyclic rings

i nclude piperidinyl, tetrahydropyridinyl, pyrrolidinyl, norpholinyl,

azepanyl, diazepanyl and piperazinyl. 5 -12 to 7 nenbered

het erocyclic ring, as described above, nmay be |inked to the remai nder

of the nol ecul e vi a a car bon atomor a suitable nitrogen atom The

term "schi zophreni a" nmeans schi zophreni a, schizophrenjform _di sorder,

schi zoaf f echinwendbsobarercyeivdingsy aseritied akve atey bF lie Foet%‘wefnﬁ‘édetr 8?
"psychotic’ 35ﬁtt)ﬁ&ﬁe\rlepacaﬁ)ogﬁtlohi%rg&ﬁtabi@ﬁlﬁﬂgeﬁ%h hal | uci nati ons,

di sor gani zed speech or_di sorgani zed or,.catato r
Di agnostic and $h&fiat |S?§‘é?°p}wg'HaUa’i“ea8f Sﬁyézof’ ar o 33%%(%%‘1@% r?)lurd ¢ edlt i on,

Aneri can Psséﬁmaafedstive didare@ahdpiyohmtic Waertiérrgewsin, thayem "PFM@OB% rrgfsis to
" phar maceut cli il{a'j%OPé/ ot &RII i‘?‘alﬂlxchi\aub&d 519@&&%&65 Eb@&chtdﬂ @1851"35}%9& e eatﬁlbmc

corrp03| t ? onS hem ca nd/ qr_.t oxi cpl ly,
with the otbrbavior]Beei migsr@éﬁceﬁﬁé Stetigfiepk Mé‘i“ﬁé gMF‘E%erF"é?‘?" '%gﬁ‘gi Bt " the
mammal  bei nﬂmEﬁﬁﬁP%x&tﬂ@Aﬁ%x&d&n waghagtamwm cally eff ective am)unt is

defined as 'an anou a co he v, hat
(i) treats or prévé ‘ia§e tﬂ’émbaé‘i?q% z?l}li?fl accept bseeégée%a%gglﬂé i ih?o%g%%ngggfsor der

(i) at t enugkpBsiticanihst be aompatibie éiemrmlha@@éor dercalngicatiy. evity et of
t he {gll cyl %(ll’xfn% %%gﬁﬁng £0REd0R Qn@&r tRH RRHe Belﬁg trdajed ﬂfeﬁ:\l@tﬁt s or
n

delays e or nore t he rt
di sease, cond| t i"Brerapeptically SEep a‘a%‘%‘ﬁr ?g‘giﬁecﬂ%r & ‘?ﬁmouml‘%a %S'Jnﬁ
"treating", e tofeSebk 'InveMtion lthiaf ) NiRAG ‘or @ﬂébd&rm:ﬁe abiticldredisepsen P@T@@IOB $EN as

preventativ rophyl acti c_and | (‘)I;;g tﬁg,@ hROosS@eer s”
is a genera ‘SOE%F r?f)fé enggigs: Frélgl%%a?% ((L)rf é”,lt ﬁ(aeces al Sy%n;g ecul es t hat

di ffer onl ypmnutahﬁseasel @ndition edisofder (g Pﬁevﬁ‘fsd’ﬁéek‘iyﬁ “@ﬁ&??éo P 5 AYF udes

mrror Qns o?ﬂgﬁdéécu(agﬁi@éﬁé Ed¥RiiS, or &Wﬁd’sbr%eﬁ adrsint rans) isoners
and i so rs 5 conpou nor e than ope_chi r""}i centr ts‘%t are

not mirror i magdbe srmytwatingot et o Fraupt: FEHEFSH MOFE Stonpounds
of fornula (L)en@five, HoNRLE @l paNdtist.i ng in stereoisomeric forms (e.

g. diastereoners and ghant.i oner,s) and the i each
of these 25 st@PeH8oNEEPROTEY aéﬁlgrathem éa%/gl?gsgﬁt (?fftggepﬂ?lﬁitg@addl ng

racenat es. H;blecmhsfcﬁae&ﬁﬁtorﬁﬁ iertiecirsomtm of thefrafoms inenpon & iadylss BIEY one

fromthe ot her i ms:@rasee dee
obt ai neg0 by“ns"‘?eé'lsé'ﬁﬁ)genan? g'%erc}?getomﬂi%?ér){mé@qgorﬂ&ea\él@s ° €8I or?f/%ynl on

al SO ext endsith anamythanaerteo plival centisr gt AFed ek I €28 el GPC a’ﬁ'u
st er eol soneyy @@%&rgul e are generally obtained as racemates that can

ggr gg Slefq)at ﬁte 633%%15 g?l;[q?(ﬁgc?s ofj f%grlulle}/ (I?%xgel c\:/agabllesgfr@&s%né B SefBBREIic known

forms (e. g. diastereomers and enantiomers) and the invention extends to each of these
75  stereoisomeric forms and to mixtures thereof including racemates. The different
stereoisomeric forms may be separated one from the other by the usual methods, or any
given isomer may be obtained by stereospecific or asymmetric synthesis. The invention

also extends to any tautomeric forms and mixtures thereof.
The stereoisomers as a rule are generally obtained as racemates that can be
30 separated into the optically active isomers in a manner known per se. In the case of the
compounds of general formula (I) having an asymmetric carbon atom the present

invention relates to the D-form, the L-form and D,L- mixtures and in the case of a
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conpounds of general fornmula (1) having an asymetric carbon atomthe
present invention relates to the Dform the L-formand D, L-

m Xt ures ane kwothe.case of a -13 vvv ewwyyJa nunmber of asymmetric
carbon atons, the diastereoneric forns and the invention extends to
each of these stereoisoneric forns and to m'xtures t her eof incl uding

racemat es. Those conpounds of enera fpr mul
asymet ri c canbryref asyremede 53"PQE‘I @O‘ﬁ?ﬁet S{aé?rﬁ(g%er gs%ﬁmgc%l%hggﬂ\%gﬁ&

separ at ed ORgedds Oy éahﬁ op e sthyoifomerici Soraks #Bd rretrifuitiss threod HW‘&“\% n

i somer may be obta Wmm{gv@e o tdemi
However , ?/t rgegmapsy EH??‘E)% rXpBS%dgt ggeéprgﬁéﬂugan@% tic énrdsﬁ?llnstg h% rrg;oﬁnd
Ste

from t he staadasarale@@mb@mﬁtmdﬁcﬁ‘gms%‘b G e RE rPW he s PREY B 8omer i e
conpound 4 henuhel Ng an9tirh n@&lﬂeasngyh& bhisiadd hsoeqa@mpchlﬁcThye asymmetric

st ereoi somers of_ conpounds of preRaged by
one 10 or W@S\ﬁw e‘é‘éﬁ'ﬁ%ﬁ"g”fig i emp(? [&&ﬁaj ﬁaxﬁ%@% th %eaggent s
may be used siag, tathpomhngbabtt;calactaﬁwe qro‘?l?ﬁerqw‘?"ﬁﬁ?m?,"&f“ﬁ Ve fats

catal yst or g megésd]étgﬂg S, ﬂjgng with netal catal yst may be enpl oyed
in the redultion process. The

met al cat al Cbes in the
reducti on procesthe WIS%%I’QP“@@P%“%‘E gﬁ‘éf{ix ﬁﬁ”gﬁmtﬁn pthfa%é% b
I ndi um apd Jo5m5}}<iualygﬂﬁgsent1@&1&hl ral ligands nay preferably be Chl r al
phosphi nes (Principles i}fA%Wserﬁa{y'b%u #%m&%&ml@ac@e f&ad. dwi n Ed

Tet r ahedr on ‘%erl‘é’%eorﬂ?re eﬁ m Xt ure of ster e0| i sgie
may be resoliyed Opticainpentoptolye ornasirdo nds@ppeayith P{?Fal"n°?f§l

di ast er coner i o sgl st e RBida prachdShonedtinipis anj mamploed iy al
I r

am no al cohol s, am no aci ds. The re n d
di ast er eoners nmipdmtion prasest dhestasial capluT MRy ?‘rg{‘ dmcrfg Rmhe %Qn@{}néglgl onal

crystal | {gation, g kot egfaBpids mBaydprttasbly ibk clgral msmmers &Pringirlesfed by

an additional step of iLsolatin auprieduet by
hydrol yzi ng the ASmINRLg sy%t ¢ janEuI%agdv&)?Eh Cfétzjaé/edmﬂ%&le!( 4,01 6)

Enanti o {Sﬁd Rﬁcenat es
and Resol utijgn", TMthizgord oﬂs@msmm‘ﬂ:@ay @9@25‘@& PX PN YeAo ?t & St 2

st ereoi soners ma %gr Edi Jtei‘{&ﬂxehy 48 W@ﬂ&m@nadxdsnatdmmammh omshiraP5
m crobi al resol u I'on; resolvin %St ereorrer - i)gtéregﬂ rgg.jgyvm th
chiral acids or aminp plgpholseehial a“’éﬂ'ﬁ%“%&‘? & Fequipe A f:aon ed may

be tartagd c aci dpofIBde atsd @c'maﬁmd& aeh amacmmys@amr@mmwa@ Bci d,
am no acrds and the |i fago egg)ry 5 B lonGPRenlfE isoRiBRE AX QgAY be

ci nchona al kal oi Wth‘?)}ﬂﬁ?cl‘”ﬁ’é bsr amno acid such as |ysine,
active product by hydrolyzing the derivative (Jacques et. al., “Enantiomers,
Racemates and Resolution”, Wiley Intersuence 1981).

The mixture of stereoisomers may be resolved by conventional methods such as

25 microbial resolution, resolving the diastereomeric salts formed with chiral acids

or chiral bases.
Chiral acids that can be employed may be tartaric acid, mandelic acid, lactic

acid, camphorsulfonic acid, amino acids and the like. Chiral bases that can be

employed may be cinchona alkaloids, brucine or a basic amino acid such as lysine,

30 ' arginine and the like. In the case of the compounds of general formula (I) containing

geometric isomerism the present invention relates to all of these geometric isomers.
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30 arginine and the like. In the case of the conmpounds of general
formula (1) containing geonetric isonerismthe present invention
rel ates to +«a Lkwof-~t-hese geonetric isoners. -14 Suitable
pharmaceutically acceptable salts will be apparent to those skilled
in the art-and include those described in J. Pharm Sol., 1977, 66,

1-19, such as acid addition salts i horgan g
hydrochl ori c, hy@?‘%kmac?ﬂ?aﬁ% F’?Cﬁpt&’lﬁaﬁ? Qe *PBHGE 19% !E)h(rglseg&g%?ﬁ
organi ¢ aci ckﬁe ert afd iMBAE khobeC deseriobinc]. Paaret. |ng h‘%ﬂmﬁﬁl é‘i%ﬁuﬁh pg acids
tartaric, ? ion. Sath f&%lﬁ&l%{?,tﬁqwr%agﬂ'a&ds geL. h@%%rfcoﬂ)lcﬁob%mw, sulfuric,

napht hal enesu esent invéntion jnclyudes withinits
scope al | poysie m @OWIWI%W@PF&&&W A7I%F e FuccBi% MRRIC IR PRFSFHS  The

phar maceus i caghdr¥, REERR paABhehes@biis rettafdstioni qrajaphtmienéshif@uq ik Theé on
may be prepar ed by treati oun h 6
equi val ent s B ‘B}é/@é‘o‘é u%gslﬁﬂgg gngmﬁe %hygd) SJ’ %Atﬁgrrr%c‘r,r\%?h%okl de,

sodi um et hoxdtaejonsotti formshy dr oxi de, pot assiumt- but OXI de, cal cium

hydroxi de, cal ci gﬁ% gﬂ&gﬁ&gtﬁmalﬁﬁakge‘pﬂ% Gs Q&'hﬁ%’ a }smgmlﬁs wRntiby diapxst de,

magnesi um chl ori l'i"ke sy ceton
ether, THF, preveted &K Spating fheLa@poung obigt 2bla) i ‘i?‘gfa ??8},‘\’% ef%%f aabag.en% e
i sopropyly etéa%dlﬁﬁ hydrigk,b@iem nieli@xida fsodimy etbexides mlunﬂlﬁdtomda,dmasslm to

phar maceuti cg nxldgc%gl { abl e, sal tséalc(i) ez{cet§t@| tc§lcﬂfne chlBﬁAeUdﬁanbﬁuxﬁ he

i nvention. T e hydroxide, caldtin Boge™ 1y urification of the

conpounds, iydfokige, rmge@amathlwme ofd e ke Selyents sugy as ‘ﬁa"?rh%@eto“e= ether,
Pdentificatifg, %ﬂmﬁaa&%kﬁ E—b@tﬁ{ol Qﬁbnge, IshiftoABPRLAEL! othér or mixtures

i nt er nedi at es. e conpounds of formula (1) nay be prepared in
crystalline tb‘?*eﬁmé}yé?%?al line 20 form and, if crystalline, may
optional hy be SoinV@TdEidn t&ﬂxarrﬁ&etﬁt&&lyhyﬁptaible salfEhitiger baity eretinawded im@e udes

ithin it h tr o
\(I;Mo p IOE n :j S S S g %?nn ﬁ"ﬁaeécfxlﬁlg,%?‘ng%?s iftterne :hattgé S%lfe p%g %ag%rg{)fatﬁeec%)n\?\g&gﬁr"?ﬂ ih ﬂ-s

present i nvemnépentiorndfthepsatis DdlssheadqatlfmégsanﬂGhaﬁtcﬁélzz}ﬁ‘%ﬁ%f?%ﬁq“‘tﬁ’ﬁm@? a-
conpound of ) or a pharmaceutically acceptable salt
t hereof, whi oéﬁn?%r%?r%%sges of the 25 fallow ng routg wher ei n }he key

intermediate is Zhreompenndsar loynula maydePEPAEHD orySHIRA OF OnrERIY ur
-15 WU WU%HQQ&Q Yf(%l;taﬂﬁé\l\}nay optionally be solvated, eg. as the hydrate. This invention

includes within its scope stoichiometric solvates (eg. hydrates) as well as compounds

-

containing variable amounts of solvent (eg. water).
The present invention also provides a process for the preparation of a compound

of formula (I) or a pharmaceutically acceptable salt thereof, which comprises of the

25 following route, wherein the key intermediate is synthesized by various methods

known in literature.
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ooH 6ocl /~~"No NMthyl Rs j R/ ThiongP Chloride Rf pipraziae s
i RNOB "ONOz NO2 N, N-Dilnethyl formani de dinetbyl acetal/
Pyrrolidi asly m@sfgesR Ra R~ no NN YI! NO NOReY) RS Rz R N RS
Rl- RB N2 NHO5 The internediate is further processed as foll ows:

Re RA RRN RRKNN-~Iy RS NNO R2 Self. nylatlon COVWPOUND OF RS
R2 Reduction Rf FORMULA(l) LANP.,- R3 RI. R3 &N NH H

R Ry
~
N
COOH coct /‘\);’/

N O
N-Methyl
= A R3
Thicny! Chioride piprazine
Ry , — - Rs _
e NO; e NO, R—- i
N NO;
N,N-Dimethyl formamide
dimethyl acetal/ Pyrrolidine
Ra
Ry
R Ry
“~N /‘\r
N O
R; Ry
Rs / \
Ry l Rs
\ ]lq
: H
5 The intermediate is further processed as follows:

Ra

M ' R Ry .
R Ry N
. _N
N 0o Rs/'\'/ R, i
i Sulfonylation COMPOUND OF
Rs/K( p, Reduction 5 Suforyiaton  COMPOUND 0
LAB
Rs N\ R
Ry R;
N
A .
H .

i \ R3
N
\
H
(a)

~ Scheme-1

10 The process of this invention includes contacting a compound of the following

formula (a),
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(a) Schene-i 10 The process of this invention includes contacting a
compound of the followwng formula (a), -16 <-'y N 3Y] Rx (a)
Wherein all.-substi-tutents are as described earlier, wth aryl

sul phonyl conpound of forrmula ArSQ2C, wherein Ar is as defined for
t he conpounds of fornmula (1), in presence of inert solvent and
appropriate base at suitable tenperature to obtain a 5 conmpound of
formula (1), which if required may be derivatized further. Qur
previous patent application W9, %48330 Al gives nore details on
the reaction conditions and re ge s useful in the said

i nt erconversions of the conpoand ¢formg|a (I'). The reaction of

i ndol e derivative with aryl sulfoayl _Achl dri des (ArSQ2Cl1l), can take
pl ace in the presence of an |nertme; Nys@l vent which includes,
aromatic 10 hydrocarbons such as t™ o-, m, p-xylene;

hal ogenat ed hydrocarbons such as nethyled@ chlorlde chl or of orm and
chl or obenzene; ethers such . as diethyl ether, diphenyl ether,

di sopropyl ether, tert-butyl nethyl e®her, dioxane, ani sol e and
tetrahydrofuranmmakhmﬂbasnﬁumhaasm&saﬂmmbmﬁd;wﬁhﬂmdswpmebnmpmmﬁe;

al cohol s Sucthfo dﬂa gzsgp%%]h rﬁ%NK\'aig% ﬂefﬂetﬁfo? eaéagllpoun'as Qfl?d?rﬂﬁli (D), in

tert-but anof” ] or mam de)
(N, N-di et hyﬂesesqm foRért] 991‘/% dnﬁbvammpnatmésep%*éﬁ@bkeﬁmll’?fé?ﬂeofr’ Obéﬂ(’;ﬂ fent s

i ncl udes s DNRE notFor f6@1aQl tvhich & radusted by B ackivarized ﬂ!i‘thérheﬁleprewﬂowar yi ng
ratios can also be use ases are ener.al i iC
conpounds sBRH! %’hce‘ﬁi"kgﬁ (#Jé 0§$J3ﬁ B GRE BT & hglr?a\én%onecraa?%lﬂ&g

hydr oxi des, arﬂueabenm;séﬂﬂtxhtmmmhynhr@qudmns ommmpff;@méa (Dpot assi um
hydroxi de and Cff‘ }eycmaxt;%ggn%éq %1] a@l/é(@{tﬂ ar??&ﬁ’ft f%h@ﬁ&esé@rf@}d]),adakm i ne

earth netal OX|des i um oxi gngflun1
oxi de and ®kd eleearinosbe deseseagekef H@ftaqrgql‘IS?dst?"G’étsWB‘ﬁla B\ ‘Fgﬁ“f | R BEr t h

met al  hygri gagcabil sdh ad iotd%hé”@- th rp'-)@%ne Sh@ldgdﬂlﬁﬂcﬁlmgdrbﬁ@onp&lchsasl um
hydri de and ‘cal ci um hy drlq

earth
met al ami de®etayler loridp; ¢t ?IH‘TOH% a&% Chgg’ﬁi?'ﬁ?‘ﬂe %"Efé sult) af aslélg{ljm&gm de
and cal ci ungigighglestha) kisbpropset étherg aaridmnat resthyd natheal ld@lxme apigele rrodet al

25 carbonatgﬁ%vg nﬁ;gh&ﬁ?gﬁ&}ggigagﬁs ag@dggﬁgﬁhyg1g@ﬁggnﬁ&@wﬁand

al so al kal i rogen carbona aline earth netal
hydr ogen cambthamal egthavolc hn-aroppeli umputanol, tert-butanol and also DMF (N.N-

15  dimethylformamide), DMSO (N,N-dimethyl sulfoxide ) and water. The preferred list of
solvents includes DMSO, DMF, acetonitrile and THF. Mixtures of these in varying
ratios can also be used. Suitable bases are, generally, inorganic compounds such as

alkali metal hydroxides and alkaline earth metal hydroxides, such as lithium hydroxide,

sodium hydroxide, potassium hydroxide and calcium hydroxide; alkali metal oxides
20  and alkaline earth metal oxides, such as lithium oxide, sodium oxide, magnesium oxide
and calcium oxide; alkali metal hydrides and alkaline earth metal hydrides such as
lithium hydride, sodium hydride, potassium hydride and calcium hydride; alkali metal
amides and alkaline earth metal amides such as lithium amide, sodium amide,
potassium amide and calcium amide; alkali metal carbonates and alkaline earth metal
25  carbonates such as lithium carbonate and calcium carbonate; and also alkali metal

hydrogen carbonates and alkaline earth metal hydrogen carbonates such as sodium
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17-. hydrogen carbonate; organonetallic conpounds, particularly

al kali-metal al kyls such as nethyl lithium butyl lithium phenyl
l'ithium al-kyl-pagnesi um halides such as nethyl magnesi um chl ori de,
and al kali netal al koxides and al kaline earth netal al koxides such
as sodi um et hoxi de, sodi um et hoxi de, potassi um et hoxi de, pot assium 5
tert-but oxi de and di - net hoxymagnesi um further nore organi ses
e.g. riet hyﬁyafasgaecarbohat¢ icsmporopalliaeinpeurds daricrathiikdiperl i eSuc
pyridine. Sodjt E‘Xﬂfnﬁ)xﬂug@’hﬂﬁw' Pyl rmﬁ,.hx%ug@ ,mamdiuwmaemnomdes

pot assi um hyc1m dt assi um car bonat e a tri tq menl% IS
especial ly mﬂ@flémge@wnsﬁmf’%éﬂ yod gialy @it i@ X‘fiﬁiy e ?1 ecfed in the
presence of ;RRREEsutE andlien walioRidysbdisn ethodd, p@@ssumrﬁf}l?a{dylmwm um
hydr ogensul %g%a:g 1%egan 1—mc€tnoxa/ é’\%SlurI %ﬂﬂepﬁ&% o@ﬁf@@@@@é £ mlﬁﬁﬁne

mai nt ai ned such as , dur ati on
of the reactiisopromyiamitse anchlmthbi@u’exi@ﬂ"% H@“?‘&%g%"d&m Ihl_y%t?xfﬁ ﬁ%djur g,

pr eI er abljy é%tﬁ&la@ *’sl%%ﬁﬁé ehi‘oxi@l@SIpaﬁsémhhelymeﬁu& tpdmgsmnt%%rrpanhmteli gnd
continued info a sa oME

net hod of p¥iehHpBiRe 85 eﬁ?"“‘iaﬂé pberf"é"gg n?mg@%%}enr\?%ﬁ!tn?gﬁ can&%(gedtar ansf or med
i Nto anot hepreARTO Phde ahinstdnicstalyst\sacht ds dviralybufsiampeaium Byrpgepsy|phate

modi f | Ca@' Cang r!g({a\l\ellhe AL ﬁe?é?&x Mﬁnea%yg&hgakmgﬁses s sl o, on,

pr ot ect I ‘ection, I’ rangenent reac OEFE hal gqe,;n% hours'
hydr oxyl at i &ngr Heathkywrafnqnmf theam@wt 99n &F BmeiPBIed ANePBsA 4t'i'd

O-al kyl at i Offer.O5130YI0a hoths. tNadirky trdtrbsarting bbmpmhrkc ivydoatibupd into a salt

N-acyl ati on, N-cyanation, N-sulfonylation, coupling reaction using

20 transiti®fedfetals and the |ike. |f necessary, any one or nore than
one of the foll QWnﬁ@nSd ehisinedh by bike @lbave j rethoduef, Prenaration ey the gesept

d_of, . the fo m Qvedtion byf farte| 1)
) Romdti rvalRy" BPorearEkhni s ARG %F?Z“E%‘im jog o o @ (1)

phar maceut i geinicyl awdifipations eofs atell-knast) JeRponoFucy it o"d‘r“{%go‘lf pigduction,

Process (i) By pe &%Exfo{egﬁdﬁedreuﬂﬂggn&@ Nieadtioh, 0 Malogénatier, c bydrenykiion
pr ocedur es Stch "a

I merisation,, ox ion, i tion,
nucl eophi | i gkation) 38%1/#{‘)181}?}“‘?‘1’ E‘“eﬂé}%‘l‘?ﬁt(!? dlﬁ%]?ﬂ?g’t ?tag’ﬁé{g)h ﬁ% ﬁgé%llgg
hydrol ysi s Qgen@g@;(g{e }h@dythuf)ﬂr NMedyhrtion, | X-sylfooygis, (Cpm)lméxlﬁﬂﬁﬁlf”ésusﬁﬁ
protecting gro %rt] ggﬂﬁans for their renoval 30 can be found in
T. W G|2@en‘t‘§a“‘51 £ 3 ups in Organic Synthesis! é . .Wley and
Sons, 1991). ﬁmbde@@ﬂyeamwnﬂerm@themnewéfhg@awg PUERS| AR Be meBﬁBtnw (e.qg.

tosyl), acyl bmpofind of the Rrmild i(§ O rBetharoxgmibnfy the
benzyl oxycar b3ny lnv(«:) geatbét%xycaroborfyl ) anéﬁ
formula

ii) Removing any protecting groups; or
25 iii) Forming a pharmaceutically acceptable salt, solvate or a prodrug thereof.
Process (i) may be performed using conventional interconversion procedures

such as Aepimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic

aromatic substitution, and ester hydrolysis or amide bond formation.
In process (ii) examples of protecting groups and the means for their removal
30 can be found in T. W. Greene 'Protective Groups in Organic Synthesis' (J. Wiley and
Sons, 1991). Suitable amine protecting gréups include sulphonyl (e.g. tosyl), acyl (e.g.
acetyl, 2', 2|, 2'-trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and

-18-



-18 aryial kyl (eg. benzyl), which nmay be renoved by hydrolysis (e. g.
using an acid such as hydrochloric or trifluoroacetic acid) or
reductivel y-{e--g.--hydrogenol ysis of a benzyl group or reductive
renoval of a 2', 2', 2'-trichloroethoxycarbonyl group using zinc in
acetic acid) as appropriate. other suitable am ne protecting groups
include 5 trifluoroacetyl, which may be renoved by base catal ysed
hydr ol ysi s aylalky! s bealzyih erbieh meebs membnd hrlhisenkyaipi (- Gr wsing an 85I FHORES o
Merrifield ﬂgg Eﬂo&o&%ﬂ%ﬁ&cgfc%ﬁ?@(%@ﬁw (e9 %ﬁrogérﬂﬂsxmﬂ ameﬂﬁyer)

whi ch may beé renoved by acid cataly ?%% %%{ gmg le with
trifl uor oacERPer aduelive FFRiRidss 4 ’|2| ?’fm oG Ofngr?m”ﬁy yFation,
al kyl ati on @ad/ asidphar smemribte.c dthey sulifblacodpt podiestisal grsumaylcbée

pr epar ed Con%fl?o%alce awLxXh %% ég ?e%%klgdqb%atsytéfrtm?f@ M&ﬁfs‘ G laS0BE bﬂlse or

acid derivative as tdes order to use the

conpounds ofsif bﬂun‘ilb@?zxi Syoupsrﬁu?“r?é e dfsyrifieldyesin Ygupg 2 ﬁSPﬁ‘Fg}‘ﬂ"{/beB’é' group

formul at ed (eitsh Bhichh aFHAGELY bk GéthovedDBYORIIchthlged ihpdraigdQ Ifataragplaviviith

standard pharnaceuti.cal practice. 15 The pharnmaceutical conpositions

of the pres‘@ﬁ oraRIEAt 'on may be formulated in a conventional manner

usi ng one or noeprexes (it beugenaivh] ydwduion.civiatiensnd/as prarmageptécally  he

active @ npag&ggﬁle ggltstnnl b'e @)Ye%ﬁpé& %V%Mnahﬁ b§ REdMsh i@ ahd @bro@ﬁﬁé acibuccal ,

i ntranasal ar ent al ., i ntravenous, intranuscul ar or

subcut aneoﬁ?cléiﬂeﬂt"@é‘?aifde&ﬁ‘r??‘i‘ﬁ%‘ﬂ‘i‘”g‘t‘ie@ or ' a formsuitable for

admi ni stration Byoriiddhahs tiiedmPbundsffbintutat ()dm the@Py, Fgry vgH abrmally be

adm ni strat t he har maceutical co tio t rm of ,

for exanpl "ml“&‘ffldet'%I of REFERFY tgal com%%ﬁ‘gﬁ b cqgcr?\g%ﬁ%l ?ri‘%l S%%afrrl(g with

phar maceut iphatrayeutiaat pregiicabl e exci pi ent's such as binding agents (e.g.,

pr egel aE ni sed ?@ﬁ@&&ﬁ% corréﬂ?)g’iltlb{ Aiofk Bﬂé§eﬁﬂh%@lﬁﬁﬂn@r belPEutNeaps opy|
ers :

met hyl ce | ul ose | act ose, ?r#%ﬁal | i ne ﬁel | ul ose
or cal ci ummé%ﬁpﬁ‘alabf}mm@uﬂfﬂgd&ﬁto&m(’@ Pﬁa““a"r?ﬁ% LG "% ve or
silica); digd &h@@&o@ﬁb&d@ af ﬂle inveion nfry St &rmblated ﬁs@chl U, dithasal,

| ycol at raTh
b ot o ohpeitallE sy ShePhbSyr «RIl:| 8t aBhigcRbr o The

preparati orf&nfmttab(berﬁtadadkmtntlstb)atlha@ﬁonmynsvﬁk@nt he formof, for

exanpl €90 sol uti ﬁélﬁ,gﬁ,%éugm Lo Yn eb& fpesent ed
as a dry pr oduc ?&%Falﬁﬂlﬂﬁtzattﬁt}tl on wth vvgt(%ng{os}c;r of, Sui tabl%
by

vehi cl e befforesampie tabBiscd cuseles prensred 5 FAsEA! mEAnT R g arBF@Bté‘?‘

conventi Onadl:cepﬁagsex%ms PRe raacmtﬁﬂgcagehty (a@semégetahasﬁddlaize vsmch such
as suspendin

ents (e. sor bi t ol Y, el
hydr ogenat é’dg’é’&)’ pYrEolidgngy §} hﬂfﬁ‘lﬁygﬂ’w Héthulgélr‘frges’( etlmge?s, (Ifgé t |n or
acaci a); nNQcrEURNR odlhbse loesaldiam ghospliamrigbricants (e.g., magnesium stearate,

25  talc or silica); disintcgrants (e.g., potato starch or sodium starch glycolate); or welling
‘agents (e.g., sodium lauryl sulphate). The tablets may be coated by methods well

known in the art, Liquid preparations for oral administration may take the form of, for

example, solutions, syrups or suspensions, or they may be presented as a dry product
for coﬂstituﬁon with water or other suitable vehicle before use. Such liquid preparations
30 may be prepared by conventional means with pharmaceutically acceptable additives
such as suspending agents (e.g., sorbitol syrup, methyl cellulose or hydrogenated edible

fats); emulsifying agents (e.g., lecithin or acacia); non-aqueous vehicles (e.g., almond
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-19 oil, oily esters or ethyl alcohol) and preservatives (e.g.,

met hyl or propyl p- hydroxybenzoates or sorbic acid). For buccal

‘adm ni stration, the conposition may take the formof tablets or

| ozenges formnulated in conventional manner. 5 The active conpounds of
the invention may be formulated for parenteral adm nistration by
injection, including using conyentional c et e t ipques or
i nfusion. FeibnRilYatstEhor 1 EP Bﬁ‘ioé@FiaB‘g pﬁﬁﬁewagi%& g %e?ﬁ%{ pl% h ‘ﬁﬁ?{] dosage
form e.g., nhjdfoxysnpatth essotic dcit).mul t | -dose containers, with an added
preser vati ve The, g&gg]oasdmlg,gﬁm HRYcolnBleRioR Udy i i fan SLiBPlewsi ons,
solutions or emul’srons 1n oily or aqueous vehicles, 10 and may

cont ai n f or Ivednatsifergrulpipd i eonsgEppabiga®fspendi ng, st abi | i zi ng and/ or

di spersi B  agents achlet Epdhidy &f e ientiae tiayebel fognelaicd fer pragriard i n
powder form for reconstitution I cHides or
sterile pyr eunsyaignoYegpon Blglf‘d‘n%uSIIlgeo’%#htﬁeﬁglcctg %hgtgmgg&rrgtgunéﬁ of the

i nventi on nyusihSkoripelafians rford mfeettbnj meyr kecaresented BnigtisfastEsnE™ fdy Bs

supposi tori xﬁ%%fes Leke ﬂ&l’tl%see&ﬁ%&s WittJan, adﬁ&f']ﬁradeﬁhﬁ@ WVWONM| 15

supposi tory ses such as cocoa utter or ot her. r

i ntranasal ~ meniekd welr RENTH SEPSORT AILEPSY PBRSEY T g‘r?y(%%t {lmgﬁss‘mh e active
compoundy Ofndthe doﬁeambmmmg @genB RS emspdargixnemtabu@rr@cpnﬂ/ﬁr HiFpsTSmgr m of
an aerosol spray, fr i BEwdRF fom TebkLdng@utioar from
a capsul e udHg "gtel"f'?f%aﬁlyért of §§Mng]%§€rft%9:b? nJlnﬁ(;the case of a

pressur i zedwitea asteble velicl patrde pregsefayicr Rige useo

di chl or odi f | uor Bt RARE contdolitdd | ST tad |1ﬂ:bafti@ﬂ'&ﬁdyaﬂe3, be formulated in rectal
dichlorotetrafl uoroet hane, carhbon QL h;%ﬁtai?ﬁ gtcglp)e&mgas and
the dosage emnRosifiery P ft‘iét*@%"ﬁ‘f"ﬁ‘&%"rﬂﬁte ’19'6\7?3’ to deliver a
et ered 1@mwﬁbesxt3@%adéﬁdicﬁmadabhmropasﬂ&esgmemzlesel cont ai ner or

nebul i zer may cqntain a EO ut L o ntllogr msg&%g{g@ 4R gg,f n{hgﬁu&ptﬂqe/&cﬁ@rrpound

while for a  capgSUIigranpsal adpipisk hou ein formo
Capsul es angonguidsiofithe snvemingere COQ‘&HIE’@W dé&‘éff?ﬁl”étheif?rﬁ‘rﬁfd& Ia%ff’ﬁ"h%rﬁ‘yor use

in an inhal er o areggﬁxq%ef | &L Qe BY 2 REbuliRk B itRhed ca}féﬁﬁt‘ﬁmg'mglhae‘pmer

m x of a cofpduh e Invention and. a suitable such
as | act ose owufStier clh. thacpess off PoPHRHIFERET TSt ? ts?'tagg) r’r@l%% elgﬁts f%g’

condi ti ofs Bi%ﬁl@xroﬁlﬁgor&ﬂetﬁéiﬁvQru(hﬂ)r@luoromﬁﬁlgiealdlr&)orqtﬂraﬁh@oﬁhﬁé%agﬁb%duI t

human are pref, erabl . ged t e 8 13)91(1 “puf £
of aerosol EBHEAPH %t ‘é‘%“t%is fbfgﬁ‘e Qg}a%ﬁ: ant:},éggé%ee &Cg‘vﬂ“r}gl% y PX B 2

i nvention. ¥he tmveahaéd a daitdred elogt. vm"hr: Hmegisagent d%l)few"f“fed b‘é’“‘im“f“h? n the
range 100 Sgebupzer mayr/r%ontam ?aosolutlon or suspension of the active compound while for a
capsule it preferably should be in the form of powder. Capsules and cariridges (made,

25 for example, from gelatin) for use in an inhaler or insufflator may be formulated

containing a powder mix of a compound of the invention and a suitable powder base

such as lactose or starch.
Aerosol formulations for treatment of the conditions referred to above (e.g.,

migraine) in the average adult human are preferably arranged so that each metered dose
30 or "puff" of aerosol contains 20 pg 10 1000 pg of the compound of the invention. The

overall daily dose with an aerosol will be within the range 100 pg to 10 mg.
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Adm ni stration may be several tines daily, for exanple 2, 3, 4 or 8
times, giving for exanple, 1, 2 or 3 doses each tine. An effective
anmount of aveonpeund of general fornmula (1) or their derivatives as
defi ned above can be used to produce a nedi canent, along with
conventional 5 pharmaceutical auxiliaries, carriers and additives.

Such therapy includes multiple choices: for X dm n| ng
two conpat i bireinisierven o e STAit i“éﬁé’éﬁ‘é 1737 ef“ﬁnpi 2 hé I°1r Sore ¢ ﬁo}

admi ni steri n&aﬁ@l@h 26@1@@&%}1%@& vidually in a separate dosage, or if

required at same jotery I &&rayﬁ;nrr 19 %hh%i@dmﬁmze
t he benefi ci al fé‘fie ctlc‘)'eamoun%?ﬁgéom mao enti al S gﬂ 0 eff

the drugs acsodefingigabioge Pmabﬁkmﬁmoqudﬁ?ﬁ %F@@cfiﬁ‘fe"bﬁ%"ﬁa‘& ?Ne“ Z dose
of the acti ve.LORNGEIdSiGR0s, Yafids drRpedgieng on factors such as the
route of adnmi nistration, t

severity of the drdefewhy o‘g‘ﬁb% t@‘éﬁ‘f‘%ﬁkom ga?r%x?ﬁlbk Q%MS%HQQQWO
Theref or e, amnpmﬂaaccmnmmdaesrmmndousha inph singte dese dgine ar P‘}mmlﬂef%ﬁ:t"qc%

amount of the_conpo ( ﬁédeeft%ﬁrﬁ Eﬂrtnlita i
o e et onGpPRRAARSRY 88 6fathe IAIELAT ki o tifetifterval or

osed dose_ of the })v ”Pa inds of
this invent i sparatflpin engm@rmmlalrze he (bepebifiplestizet or r?ﬁglﬁ’llze ] B?fﬁ
adm ni st gt | Qicts bAhSRuR\HBERIR: gacmlmmhwmapleé diphdrivecdloggat nent  of the

conditions referred. to h
i ngredi ent per u dOSGSEQ‘e\Eﬁ‘I'Wc?hCOg'B ‘1“83% rgm flgi%getfg &&%%%Ezztné
me

to 4 tines peutedhydmifstation, lbpsindateightofpeiophaaye Ve dnek hofis
depi ct ed her gl eaB& Od 45 RarRRLGH tndlefore? Qnyrr@fdfeﬁ& Hce&in @Wmﬂﬁcmb@@“? he

conmpounds of "t resent invention as er For
a nore det ai ¢f@dtl\ﬂe§1(§wﬁ ot the ﬁo%ﬁoutl#é’frg‘??a’ia\/%(’ ﬁrﬂ)rfS{?&S tf’gﬁ’ ak reer%%l%ngge t he

Exanpl es j§eck9n. A'E%ééédsiébé bedle aftive Remmiidswif lilis apyprties &t ettficharel ot her

synthetic routes d t.o s nt hesi et gunds.
Al t hough spe?ﬁrq“feﬁal’é‘?%r o1 'r‘r@%?ﬁdé’%’%‘ PP 1O %gteé\qglrlrl% s ar efo}(;g%?%%{gd in

the schemes gk endidossekiratioahpveois Welrto @txamg jo éle 2ctivedpEpdient geral
reagents cand gﬁgﬁah%gu%i b2 U5 fnlsfeba ce{g r &GmpE, q\ﬂ) @igmé’s pépddyet y of

derivatives reactlon conditions. %{}&O @g r?e
conpounds pr epar Eok iystratine Pume%%bﬁsre%%‘b§°P%dieﬂétF TI ROY Wfrtetn Y

modi i ed,pn tlo{ng tforogynglgg,gnéjlt@%&@éﬁﬂs Ui the) presadn umrhtiicanad weH easi l@ls'r y

Ik Kille
UCi 11 200 w t RSTR=Agp e ot S g oG PAG P ERAris ¥ERE

25 - 30 C I&aﬁ@egwcaom\ﬂmsetsamem it my wWilBeppeagtei ﬂratsqﬂreir @ynghedi goutes
Unl ess ot hervvr s% st adt ed gn%eSlst SORGE I‘%myéﬁﬁ& g@tr;,gﬁggdsr;wm Lg&nmg ESI

condi tions. spe ra were recorde VHz %5‘
i nstrunment. Muiadsraatl exdgents are depicted in the schemes and dlscussed below, ther starting

25 materials and reagents can be easily substituted to provide a ‘variety of derivatives
and/or reaction conditions. In addition, many of the compounds prepared by the
methods described below can be further modified in light of this disclosure using
conventional chemxstry well known to those skilled in the art..

Commercial reagents were utilized without further purification. Room

30 temperature refers to 25 - 30 °C. IR spectra were taken using KBr and in solid state.
Unless otherwise stated, all mass spectra were carried out using ESI conditions. 'H
NMR spectra were recorded at 400 MHz on a Bruker instrument. Deuterated
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-21 chloroform (99.8 % 0) was used as solvent. TM5 was used as
internal reference standard. Chem cal shift values are expressed in
parts per mllion (S) values. The follow ng abbreviations are used
for the nultiplicity for the NVR signals: s=singlet, bs=broad
singlet, d=doublet, t--triplet, g=quartet, qui=quintet, h= hept et,

dd= double 5 doubl et dt =doubl e triplet, tt trlpl et of tr .
mEnul ti pi et chi@pfermédodgteaBhyrer stedras SP‘BG“" c YRS O %PE?&P&E‘T?VW

per f or ned U§hdagrd6@haméa2gmmme§ bl expreged namts @memﬂh@d(&)md@ﬂs Thet rogen

pressure (flash chro dit el; of
the present ©HAvERARY (5?” V%%)g tge ac%l r ﬁ;m? ﬂ%égi%%gggglggis of

t he foI | owi Begbreeh eings, dﬂdﬂnubixiam“ﬁhﬂsi qreHariy: W@Eﬁfsl thertRitddrdoudle and

are 10 urffigr, GKARRI {80 bipibiie il QUiBpROeSiohinaeRKATBIAS: The
nmost pre erred ¢onpounds

i e ! nlvent ! 22% g lgcy eg da C| gd un e?se
speci f i cal | ol chiasteagraphy RerfesedaRaRP] o2 HHRESE™ EOMSotRdS dre” not ,
howevgr éonlﬁ%eﬁgﬁ%fewﬁ?h aisoth@6gihphg) dohdtiams| y genus?I t hgal;;[é is .
consi dered as i nvention s or
L}ﬁ% f o&pfxuqdorp e Bl¥ent g%ﬂ?\tv%rg PTeS red ALoARY R?@Hl@

their noieties m a” genus oW ng exanp
further il |;mecxsewlmseoﬂﬂl@tfaliohnsm;rselnerrtes\endlaz*s«'ﬂq@:tﬁ@plaaﬁrnataplzswﬂ’tﬁ%e ”f‘%“é’a@d‘ﬁ‘ﬁ)ﬂﬁnds of

the preggnt uht MrdpBRed blRSBISHIAS Jsp%siﬁé ékaxhﬁes Ahd mk pieferre@ ashigoynds
under st and { wn vari ations of g geng(a {) %%gseof t he
fol | owi ng ?fr%‘é?eé‘f‘?‘%/@e pioTel @S%?ﬁc’ cé‘ E""!th prepar e 1? ese

conpounds. Ee%@ﬁﬁ{de atlel nd%r Rppaval itobe @bnstrued as forming the only genus that is
(4-methyl pi $ opsidere erﬁ?lﬂae 1%\&6@81{?%\111% an?y'é'o}ngﬂﬁioﬁ oﬁh@ Qoxﬁﬂ)&undsp Jreﬂ%?lr @bis of (2

met hy - 3-ni pr'nerazin- | mat anone

2- et hyl - 3-miyt itsslfefompiacgeaes dhe §olmgnﬁi§1np1681 futheyy 'élﬁsﬁ%%etﬁl‘ékf%“ﬁen a 25

m. two ?ecé?ﬁ;%a'h&v Bﬂmb%&l,%ﬁ&% Sl tRs iSreﬁ:Bﬁ ACRAAch. Thé skillediiltaserwill
prOV|deé

uard To
D b o am eail undegmia 1 BiPBE ¢ HiZHEM b i Craip 4 p s S b rfud B!
sol uti 83 \é\a@e‘;am‘tlbws&ddrg%oaﬁbmed @cpraphre ekecampoundhi s react i O]Ic’l m xture
was added to anofher 1 on o
N- met hy! pi phyample L Propar %‘?n%(‘bm&ﬁ%plfg%%kgh gin{l?h@nﬁgoﬂ%le
1, 2- di chl or $redt abeparnsanvf (3-mx ‘ aKEA L

r eaCt I 9% m xture, -5 83p 615 5@‘?@ SfSQE mgxoﬁ lm%bb‘in)a.tas &ﬁerﬁn aéfi'&rﬁftwb he

conpl etlon of reaction, (ﬁ% reac ion mxture red tq 50 m_
water. 1,2- @Fk,eldlr@méé*?ﬂ?mﬁiéﬂﬁ%?ﬁ@he%@ GPeeRt @HJ\Q’%@H{S ?ﬂ’b 9?

x 10 m),  bgisN@iohyiGnibkide 67 ﬂﬁmbﬁ‘@ ny@fanarahw,mworcsmdnmtﬁ L] feree. The

vol atil es were renoved . under educe t thi.ck 30
syrupy massiddedqnd thegplufionsyas g é’% a Bemg of E&\?\g gﬁiﬁ gé% o@kﬁ{areevwﬁ ext

step of rea@tiédon anvhirhi®0tmIpnaskf cordeiniaga solgtgm of N-methylpiperazine (16.57
25  mmol, 1.66 grams) in 10 mL 1,2-dichloroethane, maintaining the temperature below 5
| 9C. The reaction mixture was then stirred for 0.5 hour at 25 °C. After the completion of
reaction, the reaction mixture was poured on to 50 mL water. 1,2-dichloroethane layer
was collected, washed with water (2 x 10 mL), brine (10 mL) and dried over anhydrous
sodium sulfate. The volatiles were removed under the reduced pressure to obtain thick

30 syrupy mass. This thick syrupy mass compound was used for the next step of reaction

without purification.
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Steaft: Preparation of (4-ntethyl piperazin-1-v1'-(3-nitro-2-(2-4
9yyrrolida n-1-vl- vinvl)nhenyl/ methanone

(2-met hyl - 3-ni trophenyl ) - (4- net hyl pi perazin-1yl)nmetlranone (3.8022
mmi, 1.0 gran) (obtained fromstep (i) ) was taken in a 25 nL two
necked round bottoned flask 5 attached with a condenser under

ni trogen atnDsphere To this, 3 nL of N, N dlnethylfornanlde -

N, N- di met hy$emiinn nPrdpardi S wehyipip&azip B3 g Zrd e di ne
(5.7033 nnn%gﬂ%ﬁggﬁgggg@mgnd refluxed for a perlod of 6 hours. After

the conpletion of the rea react Xt ur u d on
to 20 grans of |(%E‘eﬂlﬂﬂﬁe‘i‘“"p&ﬁ‘é‘g‘?ﬁ’?‘%"gﬁwfﬁrﬁlﬁ%&w 32% |otﬁ£’ L
10) and t hegmibxobinieedasn seopt(l) aoherkeniit h2emhyivo kGckad eupd W@@@d( @@ rrL)

The conbine yl-sace c r y\niﬁm e (2 X
30 n), bDri %tg g Jﬁ{}l %n@ﬁﬁﬁse?%gge{ﬁ%%ﬁyﬁ?%sg%%sﬁ Eﬁléj QS# The

vol ati | es wiimethylfesnemidel DAEmehiirpapidc elimpfidecel &5+ ‘?%n Phi ck
SYyrupy masSpyrbidife (5I0SKmSYI Wpy 20@E Snd ROMHeORA pafisl ofSédodrorAfichte next

t f t hout ficat f
? llefl (I’)ld O|r © il 1((1210ft :,_jr%‘c;ti ?{hlg Felgézil%n Irq(inxr%uri?'%mp{%ﬁr%h bl b 2? éa%%lf L e, 0

(4- met hyl pi qmeuﬁedzwrﬂa 20 %INaO[IﬁOhlhm ©H2o (D-apy the mlxt@rp waaewctﬁﬂ Yiih tBheny! 1 m
th . oS W t ak

Ch o5 0y il G LR, EncbolbieyPRkAl Ol Al Wgsg“ g e

condenser ha®mln,bring 3l miatnhsisipheyes anhydroys jodium-spgate. Ahgvp aWﬁSsW%{aded

fol | owed Dyreigavna Yindd thk eAduc(eRamﬁur)a td 6btaln WickBgrupl Onads. Whisdhick spyply massne
hydrate (14.54

dded. 5.0 L{nlf;g:'atgypove reaction
m xture in 2° g%ﬁva%u%é tthgéﬁx e reacﬁ| on0 n’f ure starts refl uxing.
The react i oStepyiist Rregoryites of (ii-tndel-4-yefiime (geind -YYIgingnongf t er t he

conpl et P on of r ?St : t?mflgﬁaerg%"i‘n N&l)—gﬁﬁt&) o ﬁﬁ@ol]@% lf-)bllvﬁlfygﬁﬂeﬁfl]met%&eand

nmet hanol™ were di t he concentr%# 2 F}’{ \QA
wat er (20 @97 mpehili0) amwniobrinohirer sp (VA BFEHT 82 5‘51’ 9 8% ?0 pH:
10 and the Mt&&@mwaaskaﬁmammda%ﬁdamet twyder megeataenc(sahexe Jo this) . The

nbi d et t t 2
58 rr:_)ne b(ralT%F é”g"‘ﬁ'f_aéﬁﬂ‘?‘éﬁs f‘ﬂ.@“’%@ﬁf&{g qﬁ&%ﬁ@ | um suf Pat et“%ll'( g
vol atil es vweydmzrremmtad(mmdmmcﬂ W3rgent0®@daqd¢det9§1¢rab0\te(§eaemnaﬂwufﬁpck
Syrupy mfthat*lh Cl}é%c}?XxF HRYurDBSSs CARRURE MR BoPH Ik @@g ﬂu@&

silica eI Sg acetate and triethylam ne 9
% as el ueneuxed for B rours. ﬁﬁgﬁh&p epmipdgtion of reaction, Ra-Ni was removed by lltrauon

of (4- et ?{ 'ﬂ.@ iPgbsol vl BBl e dnh"th&dﬂéﬁtr&@whs iivhsarwial wabngom
i in a
p tstfisAetiths 4024 Iéo‘gl“f‘ i‘é&f@%dquhﬁmﬁ%% Bﬁdgd]g the, 2;érenl trogen

necked rou
at nospher e.extgriddRiith ethditickiE ¢ x 20 yL). Theleambinag tjnyl patm¢ma<1s yrp then

,rmt han05|5e (“%eisf(x)e%zgth v@a%e% (2 x 30 mL), brine 30 mL and dried over anhydrous sodium sulfate.

The volatiles were removed under the reduced pressure to obtain thick syrupy mass.

1.0

This thick syrupy mass compound was purified over silica gel column with ethyl
acetate and triethylamine (0.2 to 1.0 %) as eluents.
Step (iv): Preparation of (4-methylpiperazine-1-ylmethyl)-1H-indole

30 Lithium aluminium hydride (LAH) (2.4691 mmol, 0.0938 gram) was taken in a
25 mL two necked round bottomed flask attached with a condenser under nitrogen

atmosphere. To this (1H-indol-4-yl)-(4-methylpiperazin-1-yl) methanone (2.0576

“23-



mmol, 0.5 gran) (obtained fromstep (iii)) dissolved in 5 nL of THE
was added and refluxed the mass for a period of 2 hours. After
conpletion of the reaction, the reaction mxture was cooled to 25 C
and quenched by addition of |ee-cold water slowy, to deconpose the
excess of LAH. The resultant precipitate of Al um nium hydroxide was 5

renoved by fil ton HE was .distil]led off f t hi
enmul \S/I on Zma"mtﬁ\ I Eéﬁ a@%mvvafgp giy GF?HV%‘?%%?f&HF(‘?ﬁ aﬁﬁ‘ﬁr dand

basi fied w tefiu@ tl%mdfou apériod pOX hales. A8alcumpletiontod the rbactidd, @adtadtoe

m xture was.extt a6t eshiol s e& Q}fé qt\%&ﬁ%@‘ﬁ? a&d’%%«gﬁ &QCJ@D{ w&g" 60‘7%2%9' ned

ethyl acetate extracts were bri ne
20 nL and %P@BOSB%@X%?M&A&%”h%ai“emwpsfmpft%t% af Awﬁ@ﬂ%hmwdégwaaer e

renoved @n demovachmﬂdatibﬁ operre@swwemm wadddigtiled biri fﬁ)lﬁ tﬁM lethi¢ioN BB the The

crude conpo iL.fled. th ethyl
acetate gﬁd&t i \3?% Vf%amiut!é‘?wﬁ) { &'f '6‘5 gsgtlls“‘:de ent & WE)‘(‘QntB’fj Ox’ﬁl

Prepar at i onSOMIOMMle@r@eé e frgixfyte s émaﬁed With phpecdae (2 126 nkbtThy| ) -
1Hindol e (éohf%ﬁfe@h%ﬂ'a@&z&@-&!ﬁ@&s &ery{hgﬁam% wﬁﬂ'ﬁ%téﬂ@k@() (), W:?@zdﬂ?i?' 0.2

gran) (obt 15 from Exa i ssolved in
N- di et hy| "T“grdﬁ‘ﬁ‘?ﬁ%?é anhyreus g "E*@ Yt g rvoiawﬁ%erlﬁéﬂma(aﬁé’ai%xesm/ to 25
m_ fl ask9 cmes’sxae i qrbgurathqu syepysha Taé cradekopolngd diak ferifled 0Bt silibagel, 31. 4
inl il i ntaining the
terrper ature Wow 1g{ylrév %6%9?%3@%9&92&?1 O\g’}\ﬁégu en stirred for a
peri od of 1Edample 2:aPrepgration Pf 1{Behzenesulionyd¢i(4-methylpdierazZimphylmethyl)-
benzenesul fgygoreh! oride (1.31 nmol, 0.2312 20 granm) was added slowy
whi | e rralntalnlngt erature belo The reactio m Xt ure
W Turther st | PRRERTBPBET URGR R BP0 R SRS GoRLICLERSh. of
reacti ofy tflven Exeeqiztl] ofs disssived i@ 2wa SN Qodmethybfotraend@e. Fhadteveadblutice- wat er
m xture un wth
ot iyl acet ok b el OB nnd XBHalyT A MEB RUBTLEE 11
t hen washedupgls Al-feredrin 1200 ANE upger méroggoatrwyphemdwmq wgingiping ths
angydr gus $86HetbrS HWibt @ °C. Tihe F]eu@ilgatﬁ&t@@ WAE iren BRI V&G déReless 1tiar
reduced pressug ai_n ick syru e conpou
purified 0\%%J (? 'Jit @‘Sd@h Sé‘HF‘tfﬂlFtWt “Zég?vwlr‘r‘g‘yh@’é‘frgf &l éﬂgmep%éﬂ?w am ne
(0.2 t020l. Qra¥f)) vas ackled elotvly. wHilR nmpeirtingathd empdratut®éby 1D4C7Thelrid@Bon 1164,
1371; Mass..(nm z). MeH) - 30 VR 42
(BrL sy ey g Sl eitha g PGS, W cdttioh S gacibn. e
7.22 - 7. 2@a¢tid minfpre Waspgured qicdB) gratks ofjice-Watg ixturp, uger (tlrkng ary, the
7.55-7.56 rés&ih‘hg ﬁillxturz w@g eitraZtec? Q'iﬂ( gtlﬁlyl d&é&& (2 %420 mL). The combined ethyl

acetate extracts were then washed with water (20 mL), brine (20 mL) and dried over

‘25 anhydrous sodium sulfate. The volatiles were removed under the reduced pressure to
obtain thick syrupy mass. The compound was purified over silica gel column with ethy!
acetate and triethylamine (0.2 to 1.0 %) as eluents.

IR spectra (cm"): 1676, 1447, 1292, 1164, 1371;
Mass (m/z): 370 (M+H)";

30 'H-NMR (ppm): 2.26 (3H, s), 2.42 (8H, bs), 3.68 (2H, s), 6.90 - 6.91 (1H, d), 7.16 -
7.18 (1H, d), 7.22 - 7.26 (1H, m), 7.42 - 7.46 (2H, m), 7.51 - 7.53 (1H, m), 7.55-7.56
(1H, d), 7.88 - 7.90 (3H, m);
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Exanpl e 3: The follow ng conpounds of the invention (2-42) were
prepared by follow ng the procedure as described in Exanple 2, with
sone non-critical--variations 2 1-(4-Bromabenzenesul fonyl)-4-(4- llc
spectra (em 1): 1774, 1163, 745; met hyl pi perazin-1-yl net hyl)-YH Mass
(mz):448,450(M+H) *; indole '"H NWVR (ppm: 226 (311, s), 2.43 (8H,

bs), 3.68 (211, s), 6.92-6.93(111, d) 7.18-7.20(1H,d), 7. 23-
7.27(1H,t), Exqmge 37 52(11-1,d),7.56-7.58(2H, m,1.72-7.74(2H m, 7.84
- 71.87 (111,Thé?|§’onox3m§.c((1i’poﬁlid3 m)ﬂlémmﬁihhxo&w% Rep echared Eschilowing the procedure as

1583, 1480, 1%7%]‘ e%m xamp Qrz‘_gﬁlféoﬂ{efngl %"t%ﬁi%ar(aﬁonswass (mz): 478, 480

(MrH) oL ST VA NVR (ppm): 226 (3h-1,
?) 2. 3;’ B11] 1EhromandaSndsaitshyl)-8)4- Lmﬁa@nﬁ} 894,(BB{745) , 6. 86 -(6 88
111, ,16.9 17 724 - 7.28 (111,
t), 7.52 L 7. f?etf‘%‘%aﬁ Hy"f‘%%‘) fir :g:ﬁ? ﬂ 0461 oo Ihs ofh
1-[ 4- (1 - Met hyl| &¢ §/I) IRspectra(cn} ? ’ ’
benzenesu| fonyl ]-4-(4- Mass (n z): 4&22(61\93{1}1 d), 7.18- 720 (1H, d), 7.23 - 727 (1K, ),

met hyl pi peraziin-1-yl nethyl)-1H ' H NVR -Gpad; d), 1.54.87.58 Lr26), (B 1174 @F, m),
2.26 (311} s 2.43 (811, indole bs 2.91(11-1, 3. 69
(2H1 g) , 5.8 QZ) 6 on( (144 A\ v 2 W~ )78;4 3§’§&H’g} ( IT) —9G (dl g

I oUTT (T . LU

M. 7.56 }37. 56 Bomo-ddetiory 70 - 7. 82‘5()6211&11@“ ?nj583 ?48593727‘5@1 IH d). 5
1-(4- Methyl benzanasuldonyla- 4- (4- | RepecinaTy, SaRHH583, 1480 1372: é
net hyl era $ g )

Y P P L ehub A i s ﬁidﬁgé,% 586 (b 1431 @1 69, 8,69 LN

(ppm: 2.P8 (1 %;45%%1}12@369;0&522(%&),??7’ i

6.90 - 6.01 (1®doleq), 7.17 - 7. 19 ’( ﬁ|89

7.58 (111, ¢), 7.78 - 7.80 (2H, m 7197(11391),7247-@48_(@;; 7(§ -18 (1 d), 7.82-
-(2-Br orroben;zen?su! fony! )-4-(4- | R< SRS, i 8.040-1804 (1Ld). 1373 1184, 758;

L O | R T (b ety Tl

6. 91- 6. 92| ( 11]peneknesplfdrsllA:(47 (211, nwasswmmwm m, 7.76-

7. 77(1H,d), 8. -L%etﬁyl%xé&aént-rr}lme%ylim-4 FraermRenz enes a0 GHyd), R26EHA, 245R8H,

spectra (f£ni’ 19158 1371, 1188; bs), 2.88 - 2.91 (1H, m), 3.69 (2H, 5), 6.89 - 6.90 (1H, d), 7.16

-7.18 (1H, d), 7.23 - 7.29 (3H, m), 7.56 - 7.56 (1H, d), 7.79 -

7.82 (2H, m), 7.89-7.91 (1H, d).

5 1-(4-Methylbenzenesulfonyl)-4-(4- | IR spectra (co™): 1583, 1480, 1372;

methylpiperazin-1-ylmethyl)-1H- Mass (m/z): 384 (MH)';

indole HNMR (ppm): 228 (3H, s), 241 (3H, s), 245 (8H, bs),

370 (2H, s), 6.90 - 691 (1H, d), 7.17 - 7.19 (1H, d), 724 -

728 (3H, m), 7.57 - 7.58 (1H, d), 7.78 - 7.80 (2H, m), 7.89 -

7.91 (1H, d).

6 1-(2-Bromobenzenesulfonyl)-4-(4- | IR spectra(cm): 1373, 1184,758;

methylpiperazin-1-yl methyl)-1H- | Mass (m/z): 448, 450 (V'S :

indole HINMR (ppm): 2.28 (3H, s), 245 (8H, bs), 3.73 (2H, s),
691 -692 (11, d), 7.16 - 7.17 (2H, m), 740 - 7.66 (4H, m),
776 -7.77 (1H, d), 8.11 - 8.13 (1H, m).

7 1-(4-Fluorobenzenesulfonyl)-4-(4- | IR spectra (cm™): 1588, 1371, 1188;
methylpiperazin-1-ylmethyl)-1H- Mass (mv/z): 388 (M+H)';

=00
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met hyl pi perazi p-1-ylnmethyl)-1H Mss (nfz):388(MUf; -25 'VU
cvvwoaw-~i indole 'H NWVR (ppm: 2.26 (313, 4 2.43 (813, bs), 3.68
(213, s), +bwQdo&+82(111,d),7.0-7.13(213,t),7.17- 7.19 (I, 4), 7.23
-7.26(JRt), 7.52-7.53(113,4).7.86-7.92(3H m. 8

1- (4- Met hoxybenzenesui fonyl ) -4- [ Rspectra (cm: 1595, 1367, 1264, 1160;
(4 met hyl pi perazm 1-ylnmethyl)-1 H Mass (mz): 400 (|\/|+|:.\ - i-ndele
"H NVR (ppm— ]?d 6 (313, s), 2.43 (3LBnvR%Hbm): 3266(81-1(s2233(8§)bs) 3.68 (2H, ),
3.79(3H,s),6.87-6.89(3H ), 7.15-7. 17(IH (e 7 - 1. 90,0 H )543 -
7.55 (IH | 4),|7.82 - 7.84 (213, ). kg 892“%%%70%%}1’9 g (D
1- ( 3- Fl uoy obenzenesul f onyl ) - 4- (4- ]R&?éﬂﬁ%liz PUR D £82 fo,o, 1132

net hyl pi peg azil q: Awﬁlg@ggﬁydnasu&oh% 4Va$ R spaatfam’): 3383&6%4% 11€0ndol e ' H- NIR

(ppm: 2.B0 (3 9. Mes3 (nf5): 4000350)"3S )

6. 93-6. 94( | H, (%‘{7'“*‘1@)“‘7‘” %’éﬁ ’ﬁ’?&‘g’” ﬂs’ 41%];;@4 g%i?as)}ﬁéw (8H, bs), 368 (H, 9),
&h

- 1
7.53-7.54( 111, #yoly 56-7.59(113, m) éﬂmzﬂﬁ 717 (15, &), 722 -

7.86-7.89(1H d). 10 1-(2, 4-Difl uor o |B&BBMAEY"
i Rspecl | afcm ): 1382, 1134;  ( 4- net hyl| peperari.- 1530 kb 757 ) 18 GH. m\A8s
(m z):406{ MiH{Hf; indole 'H NWR (pprr’)zg (%.Lgﬁ (313, s), 2.54 (813, bs)

3.72 (213} —s)} 681688113 ), 6 99-7.05(11
m, 7,17+9. 2f>(123cFluwybemnmlfowlbér( 11 Ty (‘?’b) gsb%’g’%% ?i

8.08-8. 15( 1 H, |methipiperdzid- 2y lEetBy 15 HiLOT 4 Mss (/B BHRLH

(cni'): 1383, 113%31 65 664; t hi ophenesyhdRnpm).- 230(3H, s)VRESEH, bs), 3.70 (2H, 5),

(m z): 444, 446 FW  net hyl pi per azi t hyl NMR 7 4D @),
230 (313, s), 2.51 (813, bs), 3.73 (% gé@l“?ﬁcﬁmg %ﬁ&zm ,7]69(mm;
6.94-6.94(111,4), 7. 12(113, s), 7.22-|7-52G3(H, P79 &3 (Hm), ’
Z.%gglﬁéj)J 78-7.80(1H d). 12 1- (5@&7@%329 net hox?/leeslo)ech?4
c : 1371112801 ! negul f ony -
Mass (i z) 10 47 -(%@‘ﬂwaz‘?ggeﬁi#ﬁ"f;?g; Mag(‘%f;@ggg yI)-1 H ' H NMVR
L 2. 17 (31Bmetsylpip BatyD-
(PP (yiometer X : IHNMR (ppm): 2.34 (3FL's), 2.54 (8H, bs), 3.72 (2H, 5),

indole ‘
6.81 - 6.88 (14, m), 6.91 - 6.91 (1H, d), 699 -7.05 (1H, m),
7.17 - 725 (2H, m), 7.61 - 7.64 (1H, m), 7.70 - 7.73 (14, d),
808-8.15(1H, m) '
11 | 142,5-Dichloro-3- IR spectra (cm”): 1383, 1130, 765, 664;
thivphenesulfonyl)-4-(4- : Mass (m/z): 444, 446 (VHH)'

methylpiperazin—l-yImethyl)—lH— 'H-NMR (ppm): 2.30 3H, s), 2.51 (8H, bs), 3.73 (2H, s),

indole 6.94 - 694 (1H, d), 7.12 (1H, 5), 7.22 - 7.29 (2H, m), 7.58 -
759(1H,d), 7.78-780 (1K, d).
12 | 1-(5-Bromo-2-methoxy IR spectra (cm’): 1480, 1371, 1280, 1138, 1010, 559, 528;
. .
' benzenesulfonyl)-4-(4- Mass (m/z): 478, 480 (M)

methylpiperazin-1-ylmethyl)-1H- 'H-NMR (ppm): 2,17 3H, s), 2.53 (8H, bs), 3.68 (34, 8),
372 (24, 5), 6.75 - 6.77 (1H, d), 6.84 - 6.85 (1H, d), 7.15 -
723 (2H, m), 7.58 - 7.61 (2H, m), 7.66 - 7.68 (1H, d), 822 -
823 (1H, d).
13 | 1-(2-Chlorobenzenesulfonyl)-4-(4- IR spectra (con™): 1373, 1281, 1184
methylpipérazin-1—ylmethyl)—1H— Mass (m/z): 404.5 (VHE)';

ENMR (ppm): 226 (3, 5), 2.56 (8H, bs), 3.74 (2H, 5),

indole

indole

26 -



indole 3.72 (213,
7.58 -
d).
(cm): 1373, 1281, 1184;
(Mr11)
indole -26 6,89 -

(213, m,
8. 23( 11l

404. 5
(213 s),
7,58 (4H,

benzeneSLIfon
1 Pt
"H NVR (ppf) :
6.91-6.92(11-
7.47-7.52(111
chl o
(crn'): 1380, 1184, 1134, 822;
8, 440 (MrYL)"

(4 met hyl

I-(2,6-Di
(mM2z):

47

s),
7.61 (213, m, 7.6
13 1-(2-Chl orobenzene
met hyl pi per
; 114-NNAR (ppm: 2.26
6.89 (1

6.75-6. 77( 113,

4),6.84-6.85(11,4),7.15- 7.23
6 - 7.68 (113, d), 8.22 -
sui fonyl )-4-(4- | Rspectra

azin-1l-ytmethyl)-113- Mass (mz):

(313 s), 2.56 (813, bs), 3.74
11, d\ 716-717(7|(rﬁ 7.4

7.73.7.74(11 ,d),8.1
yl)-4- 112 spectra (cn

5.8 - @@((m—ld)m)w 19 (&, (n2 7 @-DiSS {4dom)o
77 73 8% &) 8888200 im),

raZi 1= 1=yl et VA
12(2§g)116xg>1q|_ben§eflesuém4@—4
L{(4-ahiethBip@&azin- DOmRthA)- 11 |,
,ifldole? - 63-7.64(1H, m,
ro benzenesul fonyl) - 4-
(4- et hy
indole ' H

Nubb §nﬁé&§ﬂ%§£ﬂ&N&H) ;i ndol e
Mazs () 406 QEED'L1, ) |
7‘H841¢R7(p§n§( bb$ GH)s), 249 GH, bs), 3.72 CH, s),
(1' 5695 7?0(2H,m},719 726(

er azln {64?%1“ &

Nh n $%#ﬁﬂ%

m),
SS

(811, bs

7.17-7. 19( 2H,
(11-1, dy,
| Rspectra(crn
7)
31 (

Mass (T 2
(ppm: 2.

153,

8.

71326 Thohloro BenzenesBLI@DHB-
@m@thé%&aﬁf_ﬁ%éﬂxm iH-
‘Tmb1454 1365 1287 117

418, 420 (M+1 ;
3H, s), 2.52 (81-1, bs

met hy! pli 698r &L A7 nB K3 b - '7‘4?9

%s;@q’h‘ﬂ_@rp ‘)dyso 1184, 3134 822
Aﬁ%&v %éadmﬂﬁﬂ,nn 7.69 -

kS A 9?‘%&}‘1 RN

7.7

17,53 2.8 QH(d)H,69 .70 (1H, B0 3.18(1HAD. ( 2

s), 6.95
7.57(21- 4

bezenesul

(81-1,
(411, m

1 7%b§k%%m"%&ﬁ

1- ( 2- Chl ¢r o- 4-bFrzerssubfon
f onyInettdip(pdraziagBnettn)-2}1:  42B-NVRApdH-2.2443H, s), 2.52 (8H, bs), 2.60 3H, s),
met hyl pi per az
bs),
7.53 .

716-7.
d), 7. 65-
ttra (cmy:

-ylmethyl)-1.H ' H3M
(214, s), indole
7.55 (1H m 7.7

hg%é

3

] 1 )
ﬁg%%%m ?1%5?4,. 1353?_!%87, 1178, 1084;

Masep RSS20 1203, 1184

188 - 6.98 (1Bl (k= izs(sﬂ,m),z,sél
(IR b B

1- Benzenesul f

773, 594
(Ma)'; i
s),

e bRhdRAYIAZ (40~ |

hdol €

dﬁytmﬁkh#mmnx4 (4 IR
-yl

me hy{;\)lm'vgaéup P-g?methzl) ﬁ (3

indole

IR eretrs @A) 143633%, 12931 8% 1002
MEtN Ghvz): d2baadrsis); (t alz) © 448, 450

6.90-691 (1H, d), 7.12 - 7.18 (4H, m), 7.53 - 7.55 (1H, m),
7.70-7.71 (1H, d), 8.23 - 8.27 (1H, m).

3R oo B B 251080, b 3.8 %K $1L

18

1-Benzenesulfonyl-3-bromo-4-(4-
methylpiperazin-1-ylmethyl)-1H-

indole

IR spectra (cm™): 1373, 1185, 1092, 773, 594;

Mass (m/z): 448, 450 (MHH);

'HNMR (ppm): 226 (3H, s), 2.61 (8H, bs), 3.95 (2H, s),
723 -727 (2H, m), 745 - 749 (2H, m), 7.55 - 7.57 (1H, m),
7.64 (1H, 5), 7.89 - 7.94 (3H, m).

19

3-Bromo-1-(2-Bromo-4-methoxy
benzenesulfonyl)-4-(4-
methylpiperazin-1-ylmethyl)-  1H-

indole

IR spectra (cm'l): 1593, 1372, 1169, 1093, 773, 576,

Mass (mv/z): 556, 558, 560 (MHHD";

THNMR (ppm): 226 (3H, 5), 2.54 (8H, bs), 391 (3H, s),
3.96 (2H, s), 6.88 - 6.90 (1H, d), 7.23 - 7.31 2H, m), 7.61
(1H, 5), 7.82 - 7.84 (1H, m), 7.89 - 7.92 (1H, m), 8.06 - 8.06
(1H, weak d).

20

3-Bromo-1-[4-(1-Methylethyl)

IR spectra (cm™): 1372, 1182, 1089, 775, 586;

H,

Mass (m/z): 490, 492 (MHH)';

benzenesulfonyl]-4-(4-
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7.23-727(211, m,7.45-7.49(211, m, 7.55-7.57(114,m, 7.64 (111, s),
7.89- 7.94 (31-1, m. 1.9 3-Brono-I|-(2-Brono-4-nethoxy | Rspectra (eni
1):1593, 13725 14169,1093, 773, 576; benzenesulfonyl)-4-(4- Mass (M:
556, 558, 560 (M4f1f; nethylpiperazin-1-ylnethyl)- 111- "HNM (ppm:
2.26 (311, s) 2 54 (811 bs) 3.91 (3H s) indole 3.96 (211, s),
6.88 - 6.90(1% 312 761

T

(IH,s),7.82- 7 EH{“MPIPCFW- yfsgﬂ‘!w U?(lr Wm}smﬁm(@mm@@m P53 @
3-Brono- | -[4- (limBthyl ethyl) IR spect eg,e8y 1293 (&87%3 33482, 51080, 73154586
benzenesul fonyljj - 4- (4- Mass (rrlz) .?'()gﬂ(ﬁ%% 7(85’“7]8522&@7291-4;95@&@>
met hyl pi perazims; IB%‘ I‘T]'g(l nn¥t1‘{-l T=1=—""HNivtt \( 6 H—6l
2.26' (311, | 9), | SEEO GGt ) o bs) | Repgmpien pLgB1EI0B T3S 3. 95
(211, s), |7.21] benzepesglfonyB414- nj , Mass (m/2): 462, 464 (M-HH)';
Ropoctra(Eh [ hndars 107t Gaz. 773 Soiicly, 2ae BrEpAe s 9. 5

pectra icni dol sé(z% ‘%])’Ze/ ?E@t ? I-llg,l_s)

i Hidny e

Mass (nmfz) 462, 464 (MtH)*; nethylp
(ppm): 2.26(30%s; 236 (3H_s) "2 n?),g?h 79&@%’“) indole 3.95 (211
22.2

s), 7.27 - 33-Bebthd-1-(4F | 7 63 (i H, >1)z,speaza7cﬁx‘)-15§0,12387 (1233,1092 ms,57%. 91-
1500, 1577 1183, Joas Fra mysbiea) PoDCHl
) ) OrO

(m z): 466, 468 ’%‘%ﬁ?“mﬂhﬁ&‘ﬂyﬁb era @?”iléetzﬁ %ﬁl ﬁé(sﬂl-ﬁWS((fﬁ)ﬁ)
2.26 (311) s),|B0k1 (811, ha), 3.95 (PR %)6(2H|t)nﬁ?él &3072H. 20, 7,67 (1H69),(720.1
t), 7.23 4 7.30 (2% m, 7.62 (111, s)zo3@H3M. 7.93 (3H m. 23
) : oo VST
geﬁggg‘e)slul ﬁn;‘%té‘r { h(ﬁsﬁ}gtﬁcna(cm) %(gw’ 1(55'}5/-@56,’1’380l1§7’98n7182120917593;’
net hyl pi per azi r‘i’ﬁfﬂ_zﬁ“}?f*%ﬂ}flﬂy‘}@"' IH- " H NNRs(@pr78, 48008311, s), 2.43
(811, bs), 3. §eft@iiperazin-1-yinke®heH3. ISHARERIppnS,) 2265(318,%), 24%?1%%?(3281%3&5)3

7.21 - 728 (2114, . 7.63 (113; s),
(1g M. 24 3- Brdglrg?o-l -(3-chloro 5986 s) b3 o T, my, 780 72 @l ] 7.
| Rspect r af-erm)=-1458, 1376, 1183, 774 64 159882 - T GHNI IO TN m). 4- (4-

Mass (nt/ g3 48BrodBUB34Brd M-H) r’m{w&pgnmhm@lnggjmggj;skg -111-

(VR (DR 28GakdtonyBlinca?- 61 (811 a),/z)éz ). fndole
7.26 - 7.80 (211, m., "1’3 (1 T m, 7
methylp drazin- ylmethyl) IH— NMR (ppm) 226 (3 s), 2.61 (8H, bs), 3. 96 (ZH, 3),
indole - 7.26 - 7.30 (2H, m), 7.39 - 743 (1H, 1), 7.53 (1H, m), 7.61
' (1H, s), 7.76 - 7.76 (1H, m), 7.87 - 7.88 (1H, weak t), 7.90 -
7.92 (1H, m),

25 3-Bromo-1-(1-naphthylsulfonyl)-4- | IR spectra (cm™): 1372, 1284, 1136, 1010, 767, 594;
(4-methylpiperazin-1-ylmethyl)-1H- | Mass (m/z): 498, 500 (M+H)*;

indole 'HNMR (ppm): 2.26 (3H, s), 2.52 (8H, bs), 3.93 (2H, s),
7.19-7.20 (2H, m), 7.53 - 7.59 (2H, m), 7.69 - 7.74 (2H, m),
7.84 (1H, ), 7.90 (1H, d), 8.08 - 8.10 (1H, d), 8.21 -8.23 (1H,
m), 8.65 -8.68 (1H, d).

26 3-Bromo-1-(5-chloro-2-methoxy-4- | IR spectra(cm™): 1595, 1478, 1383, 1179, 1092;

methylbenzenesulfonyl)-4-(4- Mass (/2): 526, 528, 530 (M+H)";
methylpiperazin-1-ylmethyl)-1H- 'HNMR (ppm): 2.27 (3H, s), 2.36 (3H, s), 2.61 (8H, bs),
indole 3.69 (3H, s), 3.98 (2H, s), 6.73 (1H, ), 7.20 - 7.24 (2H, m),

7.68-7.72 (2H, m), 8.07 (1H, 5).
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(111, a), 7.7

25 3- Br ono- |

1372, 1284, 113
(mz): 498, 5
(811, bs), 3.
7.69-7. 74(2%

6- 7.76 (1 13, m,
- (1- napht hyl sul f ony
6, 1010, 767, 594;
00 (MtH)*; indole '"H N
93 (211, s), 7.19-720
7.84(11 a),7.90(1

| )-4- 1 Rspectra(cai

I):
MR (ppm): 2.26 (311, s), 2.52
(2H, m,7.53-7.59(211, m,

%

7.87-7.88(11-1, weak t), 7.90- 7.92 (1%

(4- met hyl pi perazi n-1-yl methyl)-I1H Mss

d), 8. 08- 8.210(
3- Brono- 1- ( 5-
| Rspect r aj( cn
nethylbenzene
nmet hyl pi per az
(311, s),| 2.6

mdaxor&x%msneaa(oaﬂm (4- N

Cim ? e%zmtmg%
O

478,138
nyI) 4-(4- Nhss (
n-1-ylmethyl)-14H 'H
1 (81-1, bs), indole

1179 1

) Rsi8cti6bm™)BoG814601 Bs), 122¢]) . 26

Mass (gn/z): 404, 406 (VHH)";
n?%%m Gy 22580 Y3 Sxmqg}f 392 (2H, 5),
NIV T39/69H) 0, 2452749 G, ), 45~ 7.58 (8,

368976, s), 3.98 (2H, s), 6.7

(111, s),[T
‘28 27 1'|#
1450, 1381, 122
(m z): 404, 406
bs) ,
nm, 7.88
| Rspecha(
(mz): 44

-7.9

T g R e o e

3.92 (21,
cm)y:

Obenzepppuifepiibd-ffer azi n- 1}
(Détitshpiperakind Glrgethybk INVR
idoreS) s 7-22-7.30(2H,
3(311, m. 28 3-Chlorof
1457, 1374, 1179, 1091;
8 (MW net hyl pi peraz

e STl Holl 7 05
Masyfmizidfo 48 (UTHD' | I\/ass

'HPIR (pritn):2619(- BLII(6H,3Y), 2.2873H5 B), A48 BH,
”95)1, 27874§93il—f'z% ?ﬁ(iﬁ, s)77 25572? (1P, 234

TRy ) A2 PAZS T

i G, Bd.y | net hyl ) - 111- ' HNVR (ppi a)

a)l

6, 44
1.19 -1.2%0(6
(111, m,| 3.
7.56(11i ,a), 7
3-Chloro-l -(2
benzenesyl f on
met hyl pi per az
bs), 3.97
7.11-7.24(21

(2H,

]S'éhlorgi-ﬁ Brokd ( ?H 75)23
T botseipib

m,7.93-7.
JMﬂUmwayﬂgﬁebwﬁ@Bﬁﬁ)
Vihdbred- (4- Mass (m z):
in-1-ylmethyl)-1H "H
s), indole
m.,7.43-7.43(1H m 7

s&éﬂ@&&al)mﬂ ndobs be), 2,87-2.9

T
THRVRI@EY, 22838ah 2.5 (8H, bs), 3.97 2H, s),

402, 7.4, mABEG - (MY, nd), 7.51 - 7.51 (1H, m),
NVR £ PRI, m), 2682774 Hihm), 5.7 (18 9237 (S

PRSI (| H oy

7.55-7.576111
3-Chl oro+l - (4-
benzenesuyl f on

,3mhlo7o-ﬁ&-f7uo7<0( I H, rr) 7.

% %&??%nggectra (c

s (mz):
methylpiperazin-1-ylmethyl)-1H-

‘<cr

indole

iz

R bpbcra @) 8311572985, 1581, B9, 1%L, n} 31

(1%/;2)3@2 2930nhB87, 1491, 1369;
(ppmS ML ot o) 250 o, b9, 398 e 9,

7.11-7.17 (2B, m), 7.23 - 7.31 (2H, m), 7.54 (1H, s), 7.89 -

7.94 (3H, m).

32

3-Chloro-1-(4-methoxy
benzenesulfonyl)-4-(4-
methylpiperazin-1-yimethyl)-1H-

indole

IR spectra (cm™): 2932, 1596, 1269, 1166;

Mass (m/z): 434, 436 (MHH);

'H-NMR (ppm) : 2.26 (3H, s), 2.53 (8H, bs), 3.81 (3H, s),
3.93 (2H, 5), 6.88 - 6.92 (2H, m), 7.21 - 7.29 (2H, m), 7.55
(1H, s), 7.81 - 7.84 (2H, m), 7.89 - 7.91 (1H, d).

133

3-Chloro-1-(3-chloro
benzenesulfonyl)-4-(4-
methylpiperazin-1-ylmethyl)-1H-

indole

IR spectra (cm): 1379, 1183, 752, 674;

Mass (m/z): 438 (VHED';

'H-NMR (ppm): 227 (3H, s), 2.54 (8H, bs), 3.93 (2H, s),
727 -7.33 (H, m), 7.39 - 743 (1H, 1), 7.53 - 7.54 (2H, m),
7.75 -7.77 (1H, m), 7.87 - 7.88 (1H, weak 1), 7.89 - 7.91 (1H,
d).

34

3-Chloro-1-(1-naphthylsulfonyl)-4-

IR spectra (em™): 1373, 1285, 1136, 1078;

H,

(4-methylpiperazin-1-ylmethyl)-1H-

Mass (m/2); 454, 456 (M+H)";
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met hyl pi perazin-1-ylnmethyl)-I1H "H NWR (ppm: 2.29 (311, s), 2.54
(811, bs), 3.93 (211, s), indole 7.11- 7.17 (213, m, 723 - 7.31
(211, M, WwSdvbbddh-.s), 7.89 7.94 (311, m. 32 3-Chloro-I-(4-nethoxy
| Rspectra (em:2932,1596,1269, 1166; benzenesul fonyl)-4- (4 Mass
(mz): 434, 436 (Mrl ; nethyl pi perazin-1-ylnmethyl)-1H " HNWR (ppn)
2.26 (311, s) 2.53 (811, bs), 3.81 (3H s) i ndole-3-93 {211
6.88 - 6. %ﬂﬁe 721 - 729 (2H H@m@%z@mm@)25?(@@5373%%({2%&
m, 7.89-7.91(111, d). 33 3-Chlorosls 63r&h ﬁ@z 7.58 (2H, m), 7.68 - 7.73 (2EL m),

| Rspectrafcni|): 1379, 1183, 752, 674; benz g@sgzﬂ
(mz): 43B (Mkl ; met hyl pi perazin- (Hg%} %Eg(lﬁ) 86?\i|(\lle) (H"

(3H,'s), B.54|(8H, bs}, 3.93 (211, \,;m),ss:mg & 27 . 7 33 /')11 o
7.39 - 783 T TER o T Bt AL 1R Pra o 58S, IR TYRAS; ), 7. 87-
7. 88( 1H, e t C’?‘t"’g?é g2 méﬁk»& IR fRba o

9y 4 (V'S

3. Chl or o- | - ( 14 FaBHt hy ! SRS “?‘) - Bt vy 2,98

(cm): 1378, 128methiiBferdD7Byimethd)-Hist hy| |%\Q¥BK¥§§*} 7% Eh AT 9 79 B2

(M z): 454 456, GMEH) 5 -29 w zuVo, f 370 GELiSnsBI@H 9, 6 HONRR T8ph> @ mg

(n)311,7 223, 2-751q(§})1 bs), 3.92 7.19 -7617@1%})7(681171(1Bl}m),87075121883Q7 58 (2}
, 7.68 {_7.73 (211, 77611 7-

8, 09( 1H, ] 36, 20aPREp 11 benaueogoBaE | BPLEH) Sjﬁgﬁ“hmd)

3- Chl or o- | - ( 51 giiieRkia-1 Jmetylaxiyiddole 1\/[ass(mfz}43424362(1\/1+ﬂ),

"I Rspectra. (e %4%%3 dA77, 1378, 1179 Npmigh: mmhﬁwﬁwnw)ll%(%

Mass(ni z) | 482, 48 ¥ nethyl pi pd 7% 75&;;,34111)%5”}'46)0}&, 7.597ISIMERE, di),

. 238 (3H s), 2.37 (311, s), 311,
gl)ol,or%. 97 2(11, s)? 6. 74 ((1H, s),s)7.1s§’62 AL P 78 8%?&1&&5

sy, 7.68 1 7.71(11-1, m), 8.07 (11-1 8359835(18,@@1 (2- Brorm
benzenesukHonyt ) =241 ctra ?ﬁzcl-alnl 1365,1568,731;

( pi per azi - y|1r?§?ﬁwljr‘%’%&4r(ﬁ‘8%f%%’pﬁ/a ﬁ&wﬁﬁé@é}ﬁ 4362 (MrH) +;

di hydr ochl or i delneyDiRirdelsn) : 3A6 (8 (3 21 2{21 ocl
(111, d}, 7.e&gh;drgcz(ogiael M), 7. 45- 7. AGHNVE (ppyn): B25EL; S)54732 32,6-89&6)19,(}"
7.62 - 7.65 (1 H t), 7.76 - 7.8 (211, y495m{ 799 727 808, 7(32%{7.34@9&;1@8-33
- 835 (11, qa). 742 (2H, m), 7.51 — 7.54 (1H, ), 7.74~775 (1H, d, J=3.55
Hz), 783~ 785 (20, d, ] =7.88 Hz), 7.96 - 798 (1K, &, J =
8.18 Hz).

38 1-(4-Methyl  benzenesulfonyl-4- IR spectra (cm™): 1363, 1165, 578;
(piperazin-1-ylmethyl)-1H-indole | Mass (w/2): 3702 (VD'

IHNMR (ppm): 211 (3H, s), 3.23 (8H, bs), 431 (2H, ),

N

P>

~._l_

l\')

dihydrochloride
682 (1H,d,J=3.59 Hz), 7.12-7.14 (2H,d,71=8.13),7.19-
728 (2H, m), 7.63 - 7.67 (3H, m), 7.88 — 790 (1H, d,J =
8.16).
39 1-Naphthylsulfonyl-4-(4- IR spectra (cm’ M 1361, 1171, 1129, 765;

methylpiperazin-1-yimethyl)-1H- Mess (mz); 420.5 (MHH)' :
IEENMR (ppm): 227 (3H, s), 245 (8H, bs), 368 (2H, s),
692 - 693 (11, d, J = 34 Hz), 715 717 (2H, m), 7.50 -
7.56 (2H, m), 762 — 7.72 (2, m), 7.78 - 779 (1K, 4, I =
3.76), 7.88 —7.91 (1H, d) 8.04 - 8.06 (111, d,7=828),8.14—
8.16 (1H, dd, ] =7.48), 8.69—8.71 (1H, d,] =872 Hz).

indole
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37 1-Benzenesul f onyi
yl met hyl )-113-indol e Mass (nfz).
321(v3d lyworl2S)>x 4. 32 (2H,
d, J=3. 5Hz), 725-7. 27(1H, d),
7.42(2M m, 7.51-7.54(1H,t), 7. 74-7. 75(1Kd, J
J 7.88Hz), 7. 96 7.98(1H,d, J=

(ppm :

-4-(pi perazin-|-
356.
s), 6.

8.18 Hz).

JRspecha(crn'}: 1365, 1186, 731;
2 (MtH)'; di hydrochl oride 'H NWR
89 -6.90 (111,

7.32-7.34(1H t), 7. 38-

=3.55 Hz),7.83-7.85(2%$ d,

benzenesu
(pi perazi
di hydroch
s), 6.82
rn), 7.63
1- Napht hy
met hyl pi p

n- 1 3

1PN

ori(
1H, ¢
7.
sul f
br azi

1é4'm<r43
| indei8. 5OHz) |

4—ﬁéﬁ§8%ﬁz’e&§%hyu)4 1

L ey

7.12-7. 14
67 (311, m, 7.88 - 7.
onyt-4-(4- | Rspectra(c
n-1-ylnethyl)-1 H Mg

B6cciGB): 1380 8184, 1134, 822;

Zyﬁ\ngﬁ g)pxg) & 3}%%%]45 %‘%)ésa
Q06T EIN (1H
ﬁhéaﬁ,&@lsmmamg,%aomw 3.76

%&)ﬁ@lﬁlsgﬁ?@ﬁ MW indol e

aésm% 36370 2 ao Ny

38 1-(4- Methyl
%%74(@}3—,1
J F3.84), 7.é7 -1761 ( @), 740 -

" H NYR

(ppm: 2.
(111, d,

7.72 (211
8.04-8. 06

d, J=8. 72Hr

benzenesu
(4- net hyl
i ndol e 'H
(2H, s),

P7 (3
JarF 3
m
I H,
).
f ony
Di per
NVR
6. 9C

11 Q\ 2_ 45 (Q’I’I l-\n\

UL,

A (Hzﬁiqro 7bel®n$ulf®y70 2+€|4 N
rr%th]lgxperaz?n- Qinbeths-1Hd,

= 8.14- 8. 16( I
"396 WV LVUO\IO411 1 40
1) - 4-

| Rspeetea(cm ):
azin-1-ylmethyl}1 H
(ppm: 2.32 (31-1

s),
-6.91 (1F,d,J=3.84),7.
54-7 RR(111

R spéetrafesn ™ ?37%?8%‘5&3%%;2, '
Mass (/3 BEMHA'88- 7. 91( 1H, d)

f%%’cf’%j{%m%ﬁ ?‘g%rﬂg -720 (1,4, 7=708),725

N2 1) Z@s”ﬂ(lEMd “Z 98499 4(RR
733 &B54(1H24, B53.488 7.7, 7. 1B §H, m)37.833
1h1 fo, 19(2H M, 7. 40-

693
7.62 -

Y. 48);H, §), H8- (8, B(362 LH, 5),

e

7.45(211,
(1 H d, j
| Rspectra
Mass (rrV:
3.69 (211
-7.29(11-1

m , 7
4x 4
cm)
7)
s),

, M

L

Ir'lr} 7 R n
ILEé)xzene@ﬁlf@Yl@gi)@mXImao TRt

n;]ewl?ét— 11 &&n&&@lﬂ}peﬁﬁﬁl -
Ottt NVR ( ppm) :

y‘“%e“@!gqé“@défﬁl 1,d, 3=3.

736-7.4(111, t, J:7.96)

T.

bg)% @Eg

"892),782 -7.84 2H,m)

8.12-8.1

IU\J.J.J. J=3776 HZJ,

AR %’HW - 4-(4-

HTBM\MppI) p@)@ﬂ, $-231 FH 231270 {BHk

'dxso S3.82 (B, 48 «(BR)7.2248) 5.
4%09 %ggln, ol 735 .80 8M, o 2

Example 4:
The following compounds of the invention (43- -52) can be prepared by a person skilled in the art by

following the procedure described in Example 2. .

1-(4-Chloro benzenesulfonyl)-4-(4-methyl piperazin-1-ylmethyl)—6—hydroxy—lH-indole;

43

44 1-(4-Hydroxy benzenesulfonyl)- _5-methyl-4-(4-methy] piperazin-1 -ylmethyl)-1H-indole;

45 1-(4-Chloro benzenesulfonyl)-6- -methoxy-4-(4-methyl piperazin- 1-ylmethyl)-1H-indole;

46 6-Chloro-1 —(1-chloaobenzeneaulfunyl)A -(3,4-dimethy! piperuzin-1 —y]muhyl)-3—mcthyl- 1H-indole;
47 6-Chioro-1-(4-hydroxy benzenesulfonyl)-3-methyl-4-(4-methyl p1perazm— 1-ylmethyl)-1H-indole;
48 4-(3,4-Dimethyl piperazin-1-ylmethyl)-1 -(4-methoxy benzenesulfonyl)-1H-indole;

49 1-(4-Fluoro benzenesulfonyl)-4- -(3-methoxy-4-methyl piperazin-1-ylmethyl)- -1H-indole;

50 4-(3-Chloro-4-methyl piperazin-1-ylmethyl)-1 -(4-methyl benzenesulfonyl)-1H-indole;

51 4-(4-Methyl-3-tnﬂuoromethyl piperazin-1-ylmethyl)- -1-(4-methyl benzenesulfonyl)- lH—mdole
52 1-Benzenesulfonyl-4-(4-methyl piperazin-1-ylmethyl)- “2-triflucromethyl-1H-indole;
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7.53-7.54(111,d,J=3.68),7.75-7.78(111, m, 7.85 - 7.88 (211, in). 42
| - Benzenesul fonyl - 5- Hydr oxy-3- Mass (nfz): 400.2 (MtH) +; nethyl -

(4- met hyl pi-perazin~k - "H NWR (ppm: 229 (311, s), 2.31 OR s), 2.40 -
2.70 (811, ylnmethyl)-1Hindole bs), 4.04 (211, s), 6.80 - 6.82 (111,
d, J =8.92), 7.22 (111, s),
740744(211rn)749751(111n)778780(INdJ = 8.92), 7.82
-7.84 (211, Exgmpld3 dimot dnigke Niogsufegiepenyioamaipbndedls of the invention

(43-52) can be REePRRH rdy(180-RRY é?ﬁk) Sikmhddeﬂ:nm t Reqatibnadynstidielok owi ng

th d d bed
beﬁzggggﬁl ?%&WT“)%SN | er%‘&?%gﬁdgxbu &Sf% it ‘th?é'gch élt%)%t 8% ﬁwd )E)ouqdf-l-l ndol e;

44 1- ( 4- Hydgeaxyl thenkghes didok drgie in Bellhied ngqmrhgmdmmhw as foHows
pi perazig-| -yl H%BQ% w«%%ﬂou%é&qg gxﬁgie h<§}§e chads4or A3 @YsODuring this period, the

benzenesil f onyl ) - eé
pi per azi n- | 2| s ﬁxghq dosed pﬁ%hﬂo& ip, 4’8 a composition comprising a compound of

6-C il oro-| obthris bi)%rrwemeamam{g fc@zﬁp’dsiuoﬁl-((e&cl@) dhithowtthy lsaid compound
| si pertuin- %Pfi}ioyg%u%fe%ﬁs Jggtﬂ% rat szm:fvxcp 9 8/ ¥ ad hb%irl(ioci%li@{;v%er] (4- hydr oxy

beozenesul f per azi n- ™ -1 B i ndol e
48 4- (3, 4- Di et glo, pitpE Elit? ﬂ-ﬁt ayd h%t(hlylﬂ)e- @E(Wq@ﬁrmﬁythe pre—welghed
benzene%b" f%l’l 0131% - EBG0hGie 3419 wélgﬁt%aiﬁlvdé&rrﬁbasured on the routine basis. Also

benzenesul f ony 3- met hoxy- 4-

p| perazin-|2 @pﬁ@gﬁf}pf} methqd is ﬁa&lp@d in %@ htaratuge (éaﬁkoqi 81 Lpuf%vfiﬁ) ﬁoumal of
pi perazi n- | phatniaRb164, 114, 2(04} rmsizyzt abe Maebeiset] Ab,nlyiabetﬁih,liehﬁiddpglst 51
4- (4- Met hyl fl t t o

( y %Oﬁ%’{ I d F(ﬁ}?ﬁ{ ﬁ:}%fxse moc%‘lfgti ngg"[lﬂe Q’es;yéc &)ﬂ zaf '&1&(‘ (iéScHafom’ b

benzenesul f enzenesul f'onyl 4- (4- et
pi per azi n- meydlmstdmydr«')tedzastawfﬁbmnmyrfylmﬂaﬁ-ofﬁaé‘ls‘é@sums1 Exarrpl e 5:

Food | ntake Maa§?{{xce W@ﬂ}gseﬁtmagén%ﬁﬂs Mad endwivahe s\ﬁilgﬁcﬁlﬂy rsfnficgnt 20- 140
romN

grams) otalne (Nation nstitute

Hyder abad, deagrsa)n fred @Wj@éﬂleﬂ UL iB 38!"8’?1“@8‘?“ S?tg? %"esesc%*rr%’ﬁ;é"ﬁﬁgs of
gener al forrﬂyké,cfrht)mgmgfdae&m ntake in well-fed rats was then

determ ned e . rats in single honme cages
for 28 days ?ﬁ%ﬁ&mﬁlﬁf%@ﬁ’épn&ﬁw?ﬁo 5 {gis‘kﬁ‘\?l\gre either dosed orally
or ip, with a COprO‘aCbh@éhnﬁa&ﬁfdh@ltﬁﬁxa&xp&@npourﬁingf fgrmula (1) or a

correspondi ng conposiflian (vehl cle) wthout thg gai d conmpound
(control group), ong g rar 13 prow %q éNIt hlad |ibitum food
hday—th

and water. On 0, | st Ery’ta m¥qe,ﬂu9 215 —and—28t rats were |eft

wi th the pre-weighe KQP(?O}iIﬁPR?nf Q of _food. I:ngds__%_t_ak_e—and wei ght ga| n
wer e nmeasured on t he¢Pregelgtinised Barsh s. Al so _a fldo#gi ngedti on nethod is

di scl osed in the |itebadigH siliédsaisdeidet al ., Eurlopegan Journal of

Phar macol ogy, 414, ‘!%énesié&ltﬁe{n%é and Tumpal I| ghg A .,| Diabetes, vol

51, August,

Total weight per tablel {1 100 mg
The ingredients were combined and granulated using a solvent such as

20  methanol. The formulation was then dried and formed into tablets (containing about 20
mg of active compound) with an appropriate tablet machine.

Example 7: Composition for Oral Administration

Ingredient %o wt./wt.
Active ingredient  [20.0%

. {Lactose - 79.5%
Magnesium stearate [0.5%
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2002, and some in-house nodifications.).

descriptions are

the statistically signi

conducted in the above manner at the doses of either

ng/ Kg or both. Exanple

The respective parts of the

herein incorporated as a reference and they form
part of the disel-osure.

15 Sone representative conpounds have shown

ficant

6: Tablet co

decrease in food intake,

nmprising a conpound

when
10 ng/Kg,
of for

or 30

Conpound accor difhgingisdients rpteanizedgnggispansed (8 SRsHen PN ARREAP S | e

cel | ul ose 2§
Col | oi dal
wei ght per

il

| COﬂ di oxid

then dried and forned
conpound) with an appr
for Oral

20.0% Lactose 79.5%

were m xed and di spenssg

one capsul e woul d appr
or al

%&1 mwﬂrm

granul ated using a sol vg

Adm ni stration

n?ﬁﬂ?bdlents

Twer -co

Bln; o&%sﬁ%bﬂ@%ro‘ixn%at&ﬁl&@@ @kigai sed starch 3 m
Magnesi um stearate _

1 ng Total
i ned and

kdﬁﬁph as 20 ne

Ahamel . THh

e fornmul ati on was

&W}VQ fcgmgou uf (C 0 Nt g

it

% thg abog

unpanig peidl| ent )%}

wti0-7 &t Ac

t 20 ngy of active
|l e 7. Conposition
ive ingredient

Nb@ginesthloridst ear at e

D0p% -32 T

he i ngredients

lg[efh lthtragéhosUI €s 006‘15%

§ ni ng

dbout 100 ng each;

formul ation iingrs

acid 0.5 g Sodi um chl qGradeat2d @gg Met hyl

paraben 0.05 g G anul 3

i o ot 0] Bxampl e 81 Li quid
25008 aben (.15 g Propy

E&bhto? WO sofBey U |12.85¢

Veegum K (Vanderbilt Co.) |1.0g

Flavoring 0.035¢g

Colorings 058

Distilled water q.s. to 100 mL

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

Example 9: Parenteral Formulation

Ingredient

% wt./wt.

Active ingredient 0258

Sodium Chloride

q.s. to make isotonic

Water for injection to

100 mL

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

injection, filtered through a 0.2 micron membrané filter and packaged under sterile

10  conditions.

Example 10: Suppository Formulation

Ingredients % wt. /wt.
Active ingredient 1.0%
Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 24.5%




Sorbitol (70% solution) 12.85 g VeegumK (Vanderbilt Co.) 1.0 g
Flavoring 0.035 g Colorings 0.5 g Distilled water g.s. to 100 nL
The ingredients were m xed to forma suspension for oral

adm nistration. 5 Exanple 9: Parenteral Formulation |Ingredient %
wt./wt. Active ingredient 0.25 g Sodium Chloride g.s. to nake

i sotonic Water for injection to 100 nmL The active in%redi ent was

di ssol ved in a PBY PEEHHT veransiigd ieethes and Fixed OF §7:°4R © Wi%’ﬁ‘%‘ﬁ?
quantity ofinoeiditomrdihing 2.6 gramastdl eightadded with stirring to nmake the
solution isotonic...The solution was made up to weight with the

r emai nder o?xa geﬁ'?o r’cafg?rm“ﬁaﬁfméction. filtered through a 0.2 mcron
nmenbrane filter and packmgdinander sterile [Gi@nsconditions. Exanpl e
10: Suppository Fornul ation—tngredients—9% w57y~ Active ingredient
1. 0% Pol yethyl ene gl ycéicgvf(%'aya}ﬁ%% Pol vepﬁv%%n gl ycol 4000 24.5%
-33 The ingredients werispami()t ed together an@em xed on a steam bath
and poured into nolds fgont ogOni rg— 25— gramsj;tot at—wei ght. Exanple 11:
Topi cal Formulation 'In r'edients Grans _ Act[ve conpound 0.2-2 g Span
60 2 g weep 60 2 g Minastieadiohi| 5 g Petrolatumljog Methyl paraben

0.15 g Propyl paraben gét?o?ahgn 0g
Methyl paraben 0.15g
Propyl paraben 0.05 g
BHA (butylated hydroxy anisole)|0.01 g
Water 160 mL

All of the ingredients, except water, were combined and heated to about 6_0 °C.
5 with stirring. A sufficient quantity of water at about 60 °C was then added with
vigorous sti&ing to emulsify the ingredients, and water then added q.s about 100 grams.
- Example 12: Object Recognition Task Model

The cognition-enhancing properties of compounds of this invention were
estimated using a model of animal cognition: the object recognition task model.

10 Male Wister rats (230-280 grams) obtained from N. I. N. (National Institute of
Nutrition, Hyderabad, India) were used as an experimental animal. Four animals were
housed in each cage. Animals were kept on 20 % food deprivation before one day and
given water ad libitum throughout the experiment and maintained on a 12 hours
light/dark cycle. Also the rats were habituated to individual arenas for 1 hour in

15  absence of any objects.

One group of 12 rats received vehicle (1 mL/Kg) orally and another set of
animals received compound of the formula () either orally or i.p., before one hour of
the familiar (T1) and choice trial (T2).

The experiment was carried out in a 50 x 50 x 50 cm open field made up of

20  acrylic. In the familiarization phase, (T1), the rats were placed individually in the open
field for 3 minutes, in which two identical objects (plastic bottles, 12.5 cm height x 5.5

-34 -



BHA (butyl ated hydroxy anisole) 0.01 g Water 100 m, Al of the

i ngredi ents, except water, were conbi ned and heated to about 60 C .

5 wth stirrinag---A-sufficient quantity of water at about 60 C was
then added with vigorous stirring to enulsify the ingredients, and
wat er then added gq.s about 100 grams. Exanple 12: Obj ect Recogni tion

Task Mbdel The cognition-enhancing properties of conpou m ; this
i nventi on wemgliamstpicaypreddn YRIPH greakingsaRs alge (& Apad) VESERPES %m Wﬁe
obj ect rec Ogd]hJethﬁmE@,SiO dim@ein thewaxMaAeerw abuey ofrthd &'1{ @@Dfoz BOgtprmns)

bt ai ned f oddenabad,
?nd?iat)newer:agﬁg‘@@f te ¢ gl%saé’ g hE ogxz;? sta{?. 9{%&;4%%# &,ér%l V\id?’/ gqfiﬁoﬁsed

in each cageial AliivepbasevliZe rdteere GHPV@G m/@’fpéﬁﬁ?ﬁhﬂébﬂ el f°6ﬁ HBYETE one
day and sgi x%Ean@&f%Be Afhitlat mj&y{xaytem& eﬁhq{aoabbje&a @)Qmeerrlcmeﬂglasamﬂe

mai nt ai ned hours . @E‘% t 1 e‘lar t%&re Eﬂgrs

habi t uat ed tl%cﬁ“rmﬁh\ﬁnﬂéaﬂm E’rdéag‘ﬁéer“f%"‘ ligr ?rﬁsen i%s abSerice o

obj ect s. mauggmup)mﬁg ha T ahd T2 ek iexdatatiophofsheh ¢hiechidefiagy a@)?‘&fﬁpgé and
anot her set mg, b VHFQ Sr ﬁa%&glﬂ&g\gcﬁ%%%lﬁtf diteBngf BE MYdedtotvhntis @et her

orally or i. re one the f i ar
trial (T2). Oﬂiﬁé ate«fbetmcﬁeﬁieswﬁh@ CoP) Vg re6Rifed; Sﬁpaéiatgig)b&%%@”a)‘i"hsg%é% open

field mage prarpcfbjectz\Qas@aStf r&’éai‘cﬁd ad dxploReorf z&m'l’cyl, Bovieza] it was rplalyobseryedi ), t he
in

rats were placed individuall for 3 m nutes,
whi ch two |Eéﬁtﬂi‘ectﬁtfa”6’fﬁ58?:“tt§x¥°|6 g’??aémg Cts(laFjIgz)S cm hei ght x 5.5
-34 cm di angt &re w@Minteaerit expjozing owfamwpblgctta@@‘/%{toblﬁ@ (Batb)-and a2)
were positioned 1?1? (%by&t re@%n?l%g r{%st %%We&om&@ as mescilﬁ&im)ﬂ? hRnied] o, After

24 hours of the term nmenory % the.sane rats
wer e pl acedDplacouhd., $%5feA apve pre-tHal tfsh@y“%‘?béol‘iﬂ“’ébﬁ‘ﬁhqsﬁ FPMORY i LGS -

Choi ce RBasBedalidlal bl BeiolaidReQWRUAD. expl ore the open field for 3

mnutes 1n 5 presence of ope fam|liar objec 3
obj ect (b) (AnbéPmEdPRS?“ﬁfi‘%Yg COPEoYs | a2, °""‘%np%a“)e &R’gt 3{‘1‘8"&99%%

di aneter. Faeﬂe&seaho@b pEjedt Secpgzﬁimn\hednmvamdl eaplotaem time &vith qeve robiectand
sizes. Durin e and T rial, explorations of each object

(defined asargiﬁ’i‘g?‘? ‘Hsénmmla mé chevm ng or havin 191 novi ng vi bri ssae
whi | st di r eEtanngle 13163hn0@eﬂiamg($§et0h@g inglyrien by rHhs Bi2efa8pUES of | ess

than 1 cp) wvere Ma‘?&%s@c@%@%&éﬁﬁé 2001250 )ranisOpYRIsed RafSi vieré gigenl@hivle an
obj ect was not regarded as expl orat o ctivi howe f(;
rarely obs einigatipns and plgced infipdividpal; fragsp a]ﬁgxrl?frs t%( B' lll,rleﬁc r;Z %?I ar
obj ects (al petorddhe teh2 dhg th abinateatheini weths pﬂ)b'ﬁrvaamplcbmmhq:g metep% liar
obj ect and 1?1'8?:(3 ure.ognjx tGhG ttesg (?ay, rag were placed in the observation chambers immediately
after drug administration and observed continuously for yawning, stretching, and
25  chewing behaviors from 60 to 90 minutes after drug or vehicle injections. 60 minutes
prior to the drug administration Physostigmine, 0.1 mg/kg i.p, was administered to all
' the animals. Average number of yawns, stretches and vacuous chewing movements
during the 30 minutes observation period were recorded.
Reference: (A) King M. V., Sleight A, J, Woolley M. L., and et. al.,
30 Neuropharmacology, 2004, 47, 195-204. (B) Bentey J. C., Bourson A., Boess F. G.,
Fone K. C. F., Marsden C. A., Petit N,, Sleight A. J., British Journal of Pharmacology,

1999, 126 (7), 1537-1542).
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The object recognition test was performed as descri bed by Ennaceur,
A., Delacour, J., 1988, A new one-trial test for neurobi ol ogical
studi es of nepory in rats - 15 Behavioral data, Behav. Brain Res.,
31, 47-59. Sone representative conpounds have shown positive effects
indicating the increased novel object recognition viz; increased

expl oration obj ect and higher discrimnation index.
Exanpl e 13: %ﬁme I&g 1g%?"Stretchl ng i nduction by 5-AT6 R -

ant agoni sts 20 MEhewséshar aprratisweisigtel a2 ioiap 5ol gF-&msdigeetes B8 ey,
Rats were giy ) n%;%l}h&%dem ) %Jsﬂ)eQQ’§%@§gteﬂg 3(§§Etaﬁ llu&ﬁwh ek (24 +

t ranspar ent ers for our eac bef ore the t est
day, to habi2’Ghte mﬁéma@@nﬁwa@ws@ﬁwg Hldéﬁa‘mfé% %mh apigel They10

procedures Q? tpbr@pe&%ﬂtfoﬂl@yymg’ AbE HYIBW he[NaBe adfabdj wa§) glaceh S0 thy adnitre Bf
chanbers i nmedi at el ni_ str.ation

cont i nuous| y""f 8?%7 Jgﬁﬁllﬁﬁgma?f f“ﬁ‘?‘%’?\t ”‘glmhar% ' Coﬁsw%p fo %ﬁ §§%ﬁg PE% ¢ om
60 to 90 ni rRetspsx wéd igthechongrugtion wbthe mhas apdhpleEaringfigred 6@) InFRHERe €4°S tDr i or

to the drug {&Q‘e&k}rﬁt{eﬁ&w&r‘sf CNER8 e YRS rodth derh@l/ sgﬂerall stPong\BRPamaze
adm ni stere to a ani nal s. Averaﬁrg nunber stretches

and vacuous eEHehRFGo fisl Bendospation g the spatip aps’ﬁfc?ﬁs%?oéfgé‘ﬁes%%‘ggl
peri od were aﬁﬁﬁx@ﬂ’edjetﬁhckﬂgf@ﬁ&ﬁ,c EVidéofot Ki S TYE, sySlemb,glermany] as

Wol l ey M fmp%yed g‘%\xs rprcz‘%ﬁanhgnawgg V?(BQ %‘FR[% QJqugéé Vng g‘éltaldbz.merl %ﬁd g‘rp

(B) Bentey '
A, Petit N.imagglasqugtitionsboagl that&eiemmnsqd pabUPngd) Smm Fﬂ?ﬁ"r mﬁicté? awber 01’1999

126 (7% 15%Zﬁll§aﬁlahuraﬁ§§)f§%ﬁ{@%l@s pdift in e}%ﬁcﬁtédr&ﬁ%éﬁtha_ hewivaier maze hi gh)

apparatus consisted of a circular_poo

cgﬁst ructed in bﬁﬁﬁﬁn%@ﬁ@ﬁlaﬁal@rzﬂg%‘? ay@g]f ﬂaﬁ"ﬁﬂ”ﬂeﬁqvﬁ H wgt er

(24 y 20)5 alréd A?Iloﬂiahhaaﬂﬁgy W%mesaﬁtaemmdee@nm #]Y-761 d@) LoderaviaD.t 0

track ani ma r atf or e
eﬁé%ll%, oga II pg rsa J p/k Jcc A The }om'ng? %ﬁ&%&% O%Waltnch

wat er surfaé‘g’d tentt & of our 1 nmagi nary
quadr ant s, \Bxperimen‘ehﬁemdltm)ﬁ@%aiw(2)0682@91 rats. The bl ack Perspex

used in the E&Qxﬂ?feﬁh‘cﬁe{sg{k%ndtaﬁ'&.ﬁg»gﬁr%tt@”d pl atform of fered no

intramaze cues e escape avi or %/? cont ras@g the training
room of f er ed sevfélrlﬁllalss‘t"?rénf@a"@ﬂt joa fresingle-tinls $igp  (orpugh. ¢ bightdark, pagsive
formati ofy ofvdid@cesaddigal. Tﬁaﬁalﬂiﬁg@@sraﬂhycd‘naﬁtecesmqmnb@aommngn legth1 0
aut onat ed tr ekl n Sys%g'}ﬁ‘é\# érhlgellgilgo Ssi! xilcéeg 1o g‘s)cdbhggég de%%ég %ﬂ?ﬁon%ﬁmny]

was enpl oy@r m“f‘h de, 3p 0 rnages acquired via
di gi tal canmepaventaraparent,niigeing (G ekt itieTer tbobﬁedfetfh?dleh@étr@fﬂlﬁﬁé‘ﬂlabat h

length, sw Hsial ﬁl%qlpg%ﬁ'gust IT“ﬁe m& a9tilv1ded into two compartmens, separated by a
central shutter that contained a small opening 50 mm wide and 75 mm high set close to

25  the front of the chamber. The smaller of the compartments measured 9 mm in width

and contained a low-power (6V) illumination source. The larger compartment

measured 210 mm in width and was not illuminated. The floor of this dark

compartment consisted of a grid of 16 horizontal stainless-steel bars that were 5 mm in

diameter and spaced 12.5 mm apart. A cutrent generator supplied 0.75 mA to the grid

30  floor, which was scrambled once every 0.5 seconds across the 16 bars. A resistance

range of 40-60 micro ohms was calculated for a control group of rats and the apparatus

was calibrated accordingly. An electronic circuit detecting the resistance of the animal
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entries and duration of swmtinme spent in each quadrant of the water
maze. Reference: (A) Yamada N., Hattoria A., Hayashi T., N shikawa
T., Fukuda -H---15-et. Al:, Pharnmacol ogy, Biochem And Behavi our,

2004, 78, 787-791. (B) Linder M D., Hodges D. B., Hogan J. B., Coma
J: A, et al The Journal of Pharnmacol ogy and Experi nental

Ther apeutics, 2003, 307 (2), 682-691. Exanple 15: Passive avoi dance
Appar at us ARISHEH &1 fepraterugns defivery baalg?%wafﬁﬂp%mf the yeliges witbiigres

| i ght - dar k passsianee. 20 avoi dance par adi gm The training appar at us
consi sted of, g ¢ mmin length, 260 nmw de, and 270 mmin
hei ght , consEJrc&&m BTkl abl i shed designs. The front and top were
transparent, al I'bidi vigp earrisdeoupey ilaraived previousbbeier e ak.E9Bedult meleof t he
ani mal isns lvﬂﬁerw@wagngg 2oUS0 kS web AR EAniNAS wekk YIS td BE RbdriBry

conpart nent entr.al shut ter that cont ained a smal |
opgﬁ ing 50 qu’pg’ '&iﬁe }/‘Wfﬁ‘h‘i%’gf]i’e St ofdagdis, pgmals vergeb *F‘Bfﬁ‘?‘“%fhet he
chanber. Theasefahd iéght Mmﬁak@exﬁ@ﬂpﬁmppmnbsrhmmu wedstStethohdenhavdnithdl  and
cont ai ned ahzlsoc\é?ngg%é@; tuﬁngg)to IfAcL l{ﬁ'@ ﬁ]%& P 'a]e Cf‘ﬁ%&t‘? L%Qx%%/ It@&ggrrtg\e 8ark

conpar t ment was no 'um na

floor of thfhempMes TQ?@W‘%(“F‘F?@?&F 28 Gorondst @é hgying cqypnleielp pniqred the ﬁ%fkont al

st ai nl egs- sm@hmbaﬁsn tnb@bpawrf@ot %Mﬂ 0ys rﬂAms@Eonaﬁﬂas?dﬂﬂlﬁ%réHQto5 mm
apart. A CU{rent tor su

% IgA % 30 floor,
whi ch was s&F S%F‘ eVEvé fﬁfurge‘ist@c TV “faé%Ss t 8‘3"1%"“%5‘P‘§‘.“g A
resi stance Seﬁsmgboﬂotomrtﬁentsmﬁm@ clainhe weascleaabd tol ratned dnp corgformding r ol
group of r a&lﬁtct@r@@uéshﬁec%ﬁ Qﬁ{h%t Hﬁbxto%ﬁmﬁﬁg Wiy @Bﬁ%ﬁ%}%ﬁé '?'ﬂllx&ﬁrs a‘ﬁ@

el ectronic circuit detect 1 ng e reS|stance of e animal "-36

ensured an Ycttyarost-Eaiping Ry r%v%éwmwl o Bekightcehgmber 484 srRoTdPE t he
vol t _agg 13V theichemgeo eﬂtt)é’i tifeRRtkSchafites a cﬁéxﬁkﬁxﬁim’%ﬂ?m sewnggﬁswr@A Iolyaa’ll sI vvas
carried out as Crl (0] t.a ult, nal e
Wster rats wei gFﬁs‘i’?&"“’ g‘g) %@3\{‘ gm@/\/\é eéugeémwﬁryﬁg ?Wrg tﬁ‘b&ght to
the | abor at6yo. 201)41ﬁnmetybtbim®sdxdmee, 200ge(B) Ren.. B.CPonnélbA.AEyU.oMutphpi ni ng,
ani mal s Werxghgiz%%ﬁ%r 1 2Gb 01 bPReurdcfist9! #9?%5' ¢ 95 ggapart ment of the

appar at us was started once i ral S conpletely.
turned to fErempleé: ?WémaWYf%éﬂmh'aﬁ'B@ISrecEﬁPEncy to enter the dark

chanber ypvavdi@eREACHAY§Mal | y < 20 seconds) and having conpletely
entered the dark 10 conparfnent an.inhesca hock of 0.75 mA
for 3 seconds vé?elﬁﬁrrﬁ’ﬁi}g%'tpé‘?'éﬂmf’?in "%aﬁ‘éx&rﬁ? ﬁ‘g‘ln%{g&%%rﬁ‘?}é wer e t hen
returned to thekadidiigad : (ﬁiﬂbﬁ)(%ﬂ\ﬁﬂmmbach training session, both
conpartments OfFu]iJ‘ﬁga%ﬁ%%gﬂna‘ﬁ@J e[lg ]gﬁmed to renove any conf ound| ng

Non«speclf' ic determinant : Methiothepin mesylate - [0.1 pM]

25 Reference compound : Mcthiothcpin mesylate
Positive control : Methiothepin mesylate
Incubation conditions:
Reactions were carried out in 50 uM TRIS-HCI (pH 7.4) containing 10 uM
MgCl,, 0.5 mM EDTA for 60 minutes at 37 °C. The reaétion was.terminated by rapid

30  vacuum filtration onto glass fiber filters. Radioactivity trapped onto the filters was

determined and compared to control values in order to ascertain any interactions of test

compound(s) with the cloned serotonin 5-HTs binding site.
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ol factory cues. Recall of this inhibitory stinulus was eval uated 24
hours, 72 hours and on 7 day post-training by returning the aninal
into the Iight chanber and recording 15 their latency to enter the
dark chanber, a criterion tinme of 300 seconds was enpl oyed.
Ref erence: (A) Callahan P. M, Ilch C. P., Rowe N. B., Tehim A
Abst. 776.19. 2004, Society for neuroscience, 2004. (B) Fox G B.
Connell A W U, Mirphy K $>m gan C. M, Journal of
Neur ochem stry, 1995, 65, 6, 2796- A7(99. Exanple 16: Bi nding assay for
human 5-HT6 receptor 20 Materials and Meghods: Receptor source:
Human reconbi nant expressed in HEK293 cels Radioligand : [3HLSD
(60-80 Ci/mmol) Final |igand concentt ' [1.5 nM Non-specific
determ nant : Methiothepin nesylate s Ml 25 Reference conpound
Met hi ot hepi n nesyl ate Positive contro Met hi ot hepi n nesyl ate
| ncubation conditions: Reactions were €afried out in 50 M TR S HC
(pH 7.4) containing 10 pM MQ 2, O, EFTA for 60 mnutes at 37 C.
The reaction was term nated by rapid cuumfiltration onto gl ass
fiber filters. Radioactivity trappegd.2 he filters was determ ned
and conpared to control values in or'der §fo ascertain any interactions
of test conpound(s) with the cloned serBfonin 5-HT6 binding site.

|_\
'c 1

-37 NRa EdIl Rai | ~ RL.. Ea. No Rrk R2 R3 Rr. Rye Rn.
Radi ol i gand—birding—dataat—5+HF6 Ry HHCH3H. H:3416. 51
2 H H Crd 1 Mo gting. 1B 3% Reg |8 H ARG 8. 58 ﬁi“;‘gsﬁsfzf“@
Ki (aM)

1 H H CH: |[H |H H 6.51

2 H H CH; |H H Br | 23.40

3 H H CH; |Br |H OCH; 8.58

4 H H CH; H i-Pr 11.10

5 H H CH; |H |H CH; 7.92

6 H H CH; |Br |H H 1.43

7 H H CH; |H |H F 9.89

8 H H CH; |H |H OCH; 29.10

18 H Br |CH; |[H |H H 30.20

20 H Br |CH; |[H |H i-Pr 278

22 H Br |CH: |H |H F 122.00

24 H Br |CH; |[H |[CI H 75.30

25 H Br | CH: | Phenyl H 97.60

27 H cl |cH; |H |H H 53.60

28 H cl |cH; |H |H i-Pr 99.70

29 H cl |cH; |[H |H CH; 222.00

30 H cl- |cH; |Br |H H 90.70

33 H cl |CH; |H |cCl H 27.10

34 H Cl | CH; | Phenyl H 165.00

36 H H H |Br |H H 0.94

37 H H H |H |H H 7.84

38 H H H |H |H CH; 10.7

39 H H CH; | Phenyl H 4.82

41 H H |ck |H |a H 13.10
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4 HHCH3 HHi-Pr 11.10 5 HHCH3 HHCH3 7.92 6 HHCH3 Br HH
1.43 7HHCHG HHF 9.89 8 HHCH3 HHOCH3 29.10 18 HBr CH3 HH
H30.20 20 HBr CH3 HHi-Pr 278 22 HBr CH3 HH F 122.00 24 H Br
CH3 HA H75.30 25 HBr CH3 Phen 1 H97.60 27 HCO CH3 HHH 53.60
28 HA CH3 HHi-Pr 99.70 29 HA CH3 HHCH3 222.00 30 HO CH3
Br HH90.70 33 HA CH3 HO H27.10 34 HdO CH3 Phenyl H 165.00

36 HHHBr HH0.94 37 HHHHHH7.84 38 HHHHHCH 10.7 39
H H CHs Phenyl ItedetuB2 Refbfenké: HMOMBaHF.Cl. H.18. 410 Mokgularj Clopig 3né

Ref erence: MOOSAR Fuovli seldtonin Rlcetbr witlMpL® ARy #5701} dNg P
Expressi on o 0{: Ser ot cfcr)\nlnh chgte‘g;“ér \%\nthrﬁlil?gh Afjf/(?ﬁl fyﬁd?trg?m

Tricyclic Iﬁéligéh%‘t’lf8‘]5‘?”8a"“’bﬁ‘%ﬁbs3 9B%ar macoi . (43): 320-327 (1993).
5 Exanplse Jﬁmn@el‘!’?ﬁs-ﬁtmﬁinbmaiasa@mmmml ¢ AWP The ant agoni st

property of the,con Ounggmgé@]&o}?%he c%%ﬁ&miw ﬁu?rﬁﬁ%tﬁfssre?!@ﬁ)rs was

determ ned by testl n%on%s ect o accurmul ation in stably
transf ect edettiEi®0 By tegsimsitheir et dh pyMB Recainulaips it €100t Ernelieichiiiéd?’ 5- HTe

receptor Welils Big@el bParPilohiRoh Qﬁ‘b’sﬁ;rdaﬂ 5-1or] @ty proreyitll laﬁ&o&ﬁtxmdféaﬁeym A
compound that is an agonist W | how an incr in
product i on 2Ry cxcless ﬁﬁﬁﬁhd“ f%&’to“‘?dst "ﬁl‘? AREAFHA lgs?‘ow i Imctt.ﬁase ke }Jgﬂ)
agoni stioef i:fbﬁfﬁcﬂoﬂ‘hhﬁamoxﬁpddiﬁthaﬁsmmgmlmﬂ@kwkdm%@dora&ﬂ dffst.abl y
?)épE)E/IS:SEE/? Fllg H' rf(bea)to%rshxﬁgr cﬁ)g%d:c %g‘é@éﬁ] a%n%gs@&j il PERoyeldis.pl at es
These cells were plated in 6 well plates in DMEM/F12 media with 10% fetal calf serum
(FCS) and 500 pg/mL G418 and incubated at 37 °C in a CO» incubator. The cells were
allowed to grow to about 70 % confluence before initiation of the experiment. On the

15  day of the experiment, the culture media was removed, and the cells were washed once
with serum free medium (SFM). Two mL of SFM+IBMX media was added and
incubated at 37 °C for 10 minutes. The media were removed and fresh SFM+IBMX
media containing various compounds and 1 pM serotonin (as antagonist) were added to
the appropriate wells and incubated for 30 minutes. Following incubation, the media

20  were removed and the cells were washed once with 1 mL of PBS (phosphate buffered
saline). Each well was treated with 1 mL cold 95% ethanol aﬁd 5 uM EDTA (2:1) at 4
°C for 1 hour. The cells were then scraped and transferred into Eppendorf tubes. The
tubes were centrifuged for 5 minutes at 4 °C, and the supernatants were stored at 4 °C
until assayed. ’

25 | GAMP content was determined by EIA (enzyme-immunoassay) using the
Amersham Biotrak cAMP EIA kit (Amersham RPN 225). The procedure used is as
described for the kit. Briefly, cAMP is determined by the competition between
unlabeled cAMP and a fixed quantity of peroxidase-labelled cAMP for the binding
sites on anti-cAMP antibody. The antibody is immobilized onto polystyrene microtitre

30 wells precoated with a second antibody. The reaction is started by addihg 50 ul,
peroxidase-labeled cAMP to the sample (100 pL) preincubated with the antiserum (100
mL) for 2 hours at 4 °C. Following 1 hour incubation at 4 °C, the unbound ligand is
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(FCS) and 500 g/ nL (418 and incubated at 37 Cin a CQ2 incubator. The
cells were allowed to grow to about 70 % confl uence before
initiation of the experinent. On the 15 day of the experinent, the
culture nedia was renoved, and the cells were washed once w th serum
free medium (SFM. Two nL of SFM+I BMX nedi a was added and i ncubated
at 37 Cfor 10 mnutes. The nedia were.re Fyfh swbeik BMX
medi a cont &FRRERg \Pir idoL ¥R BRgFaTe: Rﬂnfélggotonl n (as Santﬁ?gf{)nl st)
wer e added riethyilieazidipp(i b dda¢dandvirkisted Aidodmisopeeey o0 ovie

Fol I 'owi ng i ncubat i G 8{010%{Lei b 8IBNAaandd titethe edstimner e
washed oncd®™ mf“hlsito‘r%d%?a}g%% @rh ate bﬁ{éered ?& g% Each wel |
was treat edolai teprd byarmcreatreoplaéss)%e@f% Bpetes A ("5 at 4 Cfor
| hour. sThe cel jnsthg\@ﬁ@ut,m nd&&yapetasandsay,r amsf ef tedeamppndEppédor f
tubes. The  tu re.centrifu f Wahsd.8$ I&QW dver Afighbbhe
super nat ant‘%"e(}\tlé?’é"’a\é\%’&i%ta%ﬁfi ‘ﬁgg a{'{aéongtss él)to p ‘%Ngﬁ@ontent was
det er nmi ned dfythé&iréeefien mplvding ptirensoratogiyoeRigp ﬁtﬁh Fsh% %r?B? M Bi ot r ak

fCAI\/Pt EI Akk![éxaﬁ,ﬁﬁq R ﬁqwjgrggé%mf{[mu@r ocedure used is as dg;;:rl bed
or e ki refly, c I's_determi 0 ween
unl abel ed cAMP Mal “ﬁtﬁﬂ"lr%%%@ybu%?ﬂgri"?ﬁ)B tai %ibf}c() lesg &g&l 1ng}ﬂt(l:tAl\/P f or

t he bi ngj nq\malohq&yd%baﬁnmumm%@uﬁmsdn@xt;erlmmhd aginiel-body is inmobilized

onto polystyreng mcr t|tre e {\Mime’;\eﬁ endo %

anti body. The r@éf?:etii e pnimais é/\%l %e% i? %ﬁ%gfe Aol & .

per oxi das e-fbabieprixdtigiivRrg Qnetdhlea@mp @a*(ﬂm’d‘ ftym SF%‘igﬁ%‘ﬁ PSRRI ¢ he

anti serum (aﬁﬁ"%%xdi‘dugb Jnog 13 }{a,glurlsghﬁaaﬂélcﬁle fenk | goanipnef htsheepived NGHat i on
n

at 4 C, th -39 t .
ot ocedur e, CPMER-H9 KB THIETT SUEE PO AU RGFERe e T S

added apyl ieupaktRderdlsty.oom tenperature for 60 minutes. The reaction
is stopped by the a tebte B P i) maaﬁa dasamea he
resultant col of' P& mﬁypoémcrﬁlograg% {yfle tﬁ? eﬁés&pect ro ‘I“@ rsmglt 450
nm wi t hi n Jbzed wuLEE. unki malysiseTHeugvatentrians ofdln g‘}’B ssay,

some of the co e%ﬂ ‘grﬁgt{@ﬁs/hj[m@tﬂgd on was found to be a conpetitive
ant agoni st W

ectivity ove n [, .0 h ors
i ncl udi ng ot her S@e@%ﬁt tne HOIF"‘éc%rﬁtdB?cs u@ﬁ gnl‘og 2,_&1&\62%(1?({5 12%8@@4
Exanpl e, hoﬁi@%atdo?ﬁga«na@cmmfaem E@npBtmd welvbuentified inaasma by veligied - 280

rans) obtained fro ombbulst Weré
I%yder Zibad IIPQ‘IM SAS \W@Fhé?d d’§’8§l Sgéé gnaseegﬂ%%ﬁmhg%hh{q%agfﬁc r;LI%I'Shlrwéée‘Rlé oI 19 |n ve

ani mal s V\Brcfhalhiﬁ%edthe talibeatibn cageo! Nﬂoﬁﬂg/@lvaé?]és%ﬁi BT ¥ 00d
depr i vati ory bef of G Qe S ing baifRubRdRbledth thd Bidhand kit ¢ he

experi ment,
“samples spread across the batch.

25 Pharmacokinetic parameters Cmax, Tmax, AUCH, AUCinf, half life, volume of

distributién, clearance, mean residence time and thereby oral bioavailability were
calculated by non-compartmental model using software WinNonlin ver§ion 4.1,
Example 19: Rodent Brain Penetration Study

Male Wister rats (230-280 grams) obtained from N. I. N. (National Institute of

30 Nutrition, Hyderabad, India) were used as an experimental animal,

Three to five animals were housed in each cage. Animals were kept on 20 %

food deprivation before one day and given water ad libitum throughout the experiment,
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and mai ntained on a 12 hours light/dark cycle. One group of rats
recei ved NCE conpound (3-30 ng/Kg) orally and another group of
ani mal s recetved-sane conpound 15 through intravenously. At each
time point blood wag, collected by jugular vein. Plasma was stored
frozen at -20C until analysis. The concentrations of the NCE conpound
in plasma were determ ned using LC M/ nmet hod. NoEe
poi nts: Pr endlmsieta@edsn a (32 !3?”’1}18*%.‘1@?1,‘ cpeie. g,g’hﬁm%’,oqél? ﬁ%% géflzvgdand 24 20
hour s afterc%,g&,gw JoheAte) ofdlig oNGE conpounds were quantified in plasma
by validated “LC My Mo nethod. us) ndoelddyphase: exhr astasnwile@nni que.
NCE conpounds wet 80 diEnPT ¥ 2% K™t he cal ibrati o range, gf.. 22000
nghnl in plsasifeedandolicnite brdntisan ardgwas }S’Pl?é‘?“@%n%faérgavvrére anal'yzed
using cal i by at fﬁoge,ﬁﬁflﬁb 88 yhil dnligsidativonmataiua dftthe NERCPBPOUNS dhpl es

e

spread dcross’t atch. 25 Phar nacoki ' yameters Cmax, Tnax,
AUCt, AUCH rfasmigiidfBraip pgre e BJé Msg?lf”i's ki

n, clga@a?%ed an
resi dence time emgnidmnebyinerkb doededsadbabilts 2y fefed Paltii%hted by
non- conpart nent glﬁ Jo"ég g kn=gf,iﬂg N9 Lonpbgayvenabitified ar slaare ad ‘brain

tBrarn

Exanpl e 19:"°B§d enetration Study Male W , £:230- 280
gr agg) obt aotmegknéite dynvalidated L-MERE mefhod) “Sfr%ssf’ 11“{ ﬁ\a%e %‘%Y%Ué% %Ncﬁrtl éll?et i on,

Hyder abagl, ﬁégmﬁspo%%%sﬁﬁnﬁ&damwwmamm ofh2¢PRIng/miHp 8STY five

ani mal s"were housed i n each cage, Ani LiGe KeBliti@sadPleYin heod
depri vat i orﬁnééfaﬁ‘rl@“@ﬁ%‘afaaﬁmé‘?ﬁBg’&l??evﬁ’mvva%l Zre\égcf $TDitum t hr oughout the

exper i Ment , patoft BnqidlitiBonnbbiamplds sread actdss e l#eh-| i ght / dark cycle. Each
group of animal %E]g%g{g}{gg p'glgﬁeteg%mmﬂax( A080 AuitphalDiifalolpmsrof i p. At
Cco

each time point Was ected by j ugu| ar, mein. fml sk | | be
sacrificed digritmibn, eb&ramdqsefnmﬂdﬁsl*fief“ieé’é‘ﬁ’émgﬁ‘gre!?\?ééblég’r%goebg{i}g ed. Pl asma

and Braip wa QfillafchR%E By Adn-corPartiEntahtipdel enireg] spBwaye Wppdonlin
concent ?gti‘grﬁsgsa?&{ahg Nélg conpound in plasm and Brain were

det er mi ned wssiond-1 C- M5/ M5 net hod. Schedul e tinme points: P{g doge
0.25, 0.5, fyamhid20:2Rodent Brafh, MBero1dialysiy Stady 7 popsiRle amagpaie fisi ng
(n=3). The NCE cor;‘glg nds were quantified in plasm and brain

honogenat e B§Prostisgitey Lc vs/ MS net hod. usj n N ction

t echni que. 10 N@Execwmmm@sws%gralaamawiﬁmlghﬁ? Ilu\]e%g%{gﬁag%és? f{%{l&r ange

of 2- 2038 ngétrrﬂioniéﬁ?ugelra‘%§mdi&3@‘ére%@ &8 ab@payenat simdt udy sanpl es were
usi'ng c r

anal yze ation sanpl in the. t nd |9 tNCEC@Nt 1 Ol
sanpl es spread &iseupsallogaien FEUEH Tonittd (il s HAURE! o OB

mg/kg; p.o.), Group 3: NCE (10 mg/kg; p.o.) .
were anesthetized with chloral hydrate and placed in

Surgical Procedure: Rats
-5.2 mm, ML: +5.0 mm

Stereotaxic frame. Guide cannula (CMA/12) was placed at AP:

25  relative from bregma and DV: -3.8 mm from the brain surface according to the atlas of

Paxinos and Watson (1986). While the animal was still 'anesthetized, a micro dialysis

probe (CMA/12, 4 mm, PC) was inserted through the guide cannula and secured in

place. After surgery recovery period of 48 - 72 hours was maintained before subjecting

the animal for study. o
A day prior to study animals were transferred to home cages for acclimatization

30 . .
d Ringer’s solution

and implanted probe was perfused overnight with a modifie
comprised of: 1.3 uM CaCl2 (Sigma), 1.0 uM MgCly (Sigma), 3.0 pM KCl (Sigma),
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Phar macoki neti e paraneters Cmax, Trmax, AUCt, AUC nf, half life,

vol une of distribution, clearance, nmean residence tinme and thereby
Cb/Cp, ratio of NCE in brain 15 versus plasma were cal cul ated by
non- conpartnental nodel using software WnNonlin version 4.1.

Exanpl e 20: Rodent Brain Mcro dial ysi s Study for possible nodul ation

of Neurotransmitters. Male Wste ed from

N |. KI ( N&E-9 sMafaCt [igmay. jy Gig ez (94 ”i% %gﬁf%@"@%@g ‘?%i{aa) wer e

?\S/\z? as gn 2?/ X0 hédIaiAl bramideedigmdy Qo ak) a&aﬁﬂe@ﬂommmg S&ié)bigcl §CE
er; S MW

(10 ny(kg: “ﬁwﬁ‘g"i“s‘%h?‘t?gl’c(ﬁ\“"fg?? E’z T g%"ég“t % é;’%ergﬁeélg?%et ized W th

chloral hydiagel mrid pl/adwtsiand alBved dontakdues fabilirationchfteresPaliraiinna

(COW 12) | aGedaat AR cotRetds B0 Mautes @t&vd%ef&5 dogth@ thidigsafer om
doB P

bregma and mm from the brai in he atl as
of ga)q nos sadxpﬁﬁesmfescal{gectei %3& Vil qunég &Hgﬂ 3% acgj[{on g?i e?to};

anest heti zed, avdlichy® m]Ea(Byﬁg/}g orpomigécgl @deimstw;em gap@r aflersfoynser t ed
through t hgr g”' dgx gj)nen c%l %ﬁ&l %ﬁé:\lx),a atb NwasPLACGed AhtiE Bdlrd QM
FPGE Of 4 s

recovery p ours mai nt ai ned before subjecting
t he ani nal adroipissatigly. 30 A day prior to study aninmals were

transf 61][ of eddt 0 m%hﬁﬁagec%néeﬂﬁatﬁﬁ§ bk mtyisazatsams aad mmpdmmbgowr _obed
was perrused overni g t W 0 rse
of . 1.3 |t MSG4E1E éﬁ“&%@%%% sz}%% ’js“"‘ g&"‘"ﬁﬁﬁeﬁd{“ r{% gnm) ,
-41 147.0 }zﬂMamgangeswgmtp SDO@nngNarﬁalweSZHZO and 0.2 pM NaH2PO4. 2
1-120 and and ()[ngg'}étﬂ?%ﬁ%he%@&a?&? d&ndnedl @B m(aliyiv&re sdorififedal @

cate of 0.2 L/ ol n usi on g EI us,
Har war d) . @ﬂthhebrdlaywelﬁ r@myeci prifesiaredyia af 10 %, fra %1?%1“%33 AR RIAILER o 1.2
j L/ m nyies 1%@&1&340' ;PW?Q cxfyeitatiiLél&yrs@msd @iai ekdrzindd didrosodbically. tetcadtlirini zat i on

5 f bef
dosi ng. Di BIOylHEm o chAS Ban RTES S Peda R PRl Yk fisuils, et ore

CMA 170 ref ri geviricarlykis aletai weie enjréseit axrperceﬁtedhmgee (deanNES X.8Lnef kg or
10 ng/ kg) was_adm niste by. gava f een
col | ect ed. aFﬁ‘é’eﬁEarthfééiFé“eakfé oty g? g%oﬁlﬁtﬂu%g{nhours a??gfﬁ%agmb

admi ni str atd béi@reﬂﬁfgta;iﬂnmmirhﬁdﬁe concentrations in dialysate sanples

nere sure I\@éé\@ rﬁ%l%g %m%@%hnﬁg tretneABt g statlstlcally

Acetyl cfiol i ne i t d t i bration range, of %(?to

8. 004 ng/ nkvaluated bﬁbxy:sawe’g%OVA tollowed by Dunnett’s multiple comparlson tests. Inall
statistical measures, a p < 0.05 was considered significant. The Graph Pad Prism

program statistically evaluated data.
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On conpletion of the mcrodialysis experinents, the aninals were
sacrificed and their brains were renoved and stored in a 10%
formalin solution.-Each brain was 15 sliced at 50 p on a cryostat
(Lei ca) stained and exam ned m croscopically to confirm probe

pl acenent. Data fromanimals with incorrect probe placenent were

di scarded. Mcrodialysis data were expressed as percent changes
(Mean S. E.Weylagf: baseline that was defined as the average absol ute
val ue (in fM lAQopbunebffohi@id gur sanpl es before drug administration.
20 Effects of NCE (3 & 10 ng/kg) and Vehicle treatnents were
statistically evaluated by OW% ANOVA fol | owed by Dunnett's

mul tiple conparison tests. ™R statistical neasures, a p < 0.05
was considered significant. Thegi&aph Pad Pri ?r}] pr ogram
statistically eval uated data. B2 ckai m A conpound of fornul a
(1) R4 rs 11~y Rs" I N Ps /RSRC R3/ N ~Ar o~ a D wherein At
represents phenyl, naphthyl, npna Of. bicyclic rings, which may
5 be substituted by one or mor e | dent substituents sel ected
fromRl, Rl represents one or nore |nd‘ep ndent substituents sel ected
from hydrogen, hydroxyl, hal ogen, )aI kyl, hal o( G - C3) al kyl,
(C1- C3) al koxy, halo(d - C3)al koxy, cycl\b(C?, C6) aI kyl or

cycl o( C3- C6) ! ; | GBI rire;Lwiih) Abky |,
ST S aﬂgﬁ% 5 s ek b pﬁér@mnaglm Bl cé@]i x(kgg ) Ak
represerts hy‘&ﬁé‘@féﬁtﬁd Il?éP‘%?g’éH‘O‘“e(‘@eP@?m ﬁibﬁtiy‘l‘en S @("a 'CS) al kyl, (Ci-
C3) al koxy or haRpfefiesduid)cat |66>ﬁ’;bre Rdéeplepsehdtisuchty delegeinfrert digroge@l - C3)

al kyl or hal g giroxylcagalogen yl (C# 3?alﬁpy’l, halo(Ci-Cslalkyl, (C;-Cs)alkoxy, halo(C;-
Cs)alkoxy, cyclo(Cs-Ce)alky! or cyclo(Cs-Celalkoxy;
R represents hydrogen, halogen, (C;-Csalkyl, halo(C;-Cs)alkyl, (C;-Cs)alkoxy
10 or halo (C,-Cs)alkoxy; ' .
Rs represents hydrogen, halogen, (Ci-Cs) alkyl or halo(C;-Cx)alkyl, (Ci-
Cs)alkoxy or halo(C;-Cs)alkoxy;
R represents hydrogen atom, (C;-Cs) alkyl or halo (C,-Cs) alkyl group;
Ry and Rs represent hydrogen, halogen, (C;-Cs) alkyl, hald(Cl-Cg)aIkyl, (Cy-
15 Cs)alkoxy or halo(C;-Cs)alkoxy. '

2. The compound as claimed in claim 1, wherein Ar is phenyl, naphthyl, indolyl,

indazolyl, pyrrolopyridinyl, benzoturanyl, benzothienyl or benzimidazolyl.

20 3. The compound as claimed in claim 1, wherein R; is a hydrogen, halogen, {C-
Cs)alkyl, halo(Ci-Cs)alkyl, (Ci-Cs)alkoxy, halo(C-Cs)alkoxy, alkoxy(Ci-
Cs)alkoxy, hydroxy(C,-Cs)alkoxy, cyclo(Cs-Ce)alky! or cyclo(Cs-Cs)alkoxy.

4. The compound as claimed in any preceding claims, wherein Ry is hydrogen,

25 halogen, (C;-Cs)alkyl, halo(C;-Cs)alkyl, (C;-Cs)alkoxy or halo(C;-Cs)alkoxy.
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R4 and R5 represent hydrogen, hal ogen, (Cl-C3) alkyl,

hal o(G -C3)al kyl, (d- 15 C3)al koxy or hal o(C, - C3) al koxy. 2. The
conpound as clainmed in claiml, wherein Ar is phenyl, naphthyl,

i ndolyl, indazolyl, pyrrolopyridinyl, benzothanyl, benzothienyl or
benzi m dazolyl. 20 3. The conpound as clained in claim1, wherein Rl
is a hydrogen, halogen, (G - C3)al kyl, hal o(C - al kyl,

(C1- C3) al kdxylhe eemppun -asfaineco ity a1y aP RGP é%mscé*j%gﬁ)e%% i¢ hydrogen,

hydr oxy (G - C3ebé0 1 -C;Rike1 @ 6413CH8) alkiiy(C1-05)alky:ol co i@ CCEYalkwoxy. 4. The
conpound as clained in any preceding clainms, wherein R2 i s hydrogen,
25 hal ogen, (G -C3)al kyl, hal o(C1-C3)al kyl, (Ci- QS% al koxy or

hal o( Cl- C3)al kexympoud abclaifhé ircovrowsdngdains.avhesi Pt Brgidpfed®di ng
cl ai s, Smhere]ig,@ oEen’ i s hydrogen, halogen, (C -Cs)alkyl or

hal o( C, -)C3) al RyI°®"(Cl - C. 3) al koxy or hal o(C, - C3) ai koxy. 6. The
conpound as clainmed in any preceding clains, wherein both R3 and Rs
are 5 hydrogaR.coMpoudd\® cRR%ER M iMIma swiibieis seidted fiors thaigronf gonsiktinglf:i s

selected fromthe gro sistin "y LB.iangenresul Pony
a4 et y1 o B PG g oy pRRaRES !

1- ( 4- Br onobenzeteiruhdboreyulianydat-trareypisepas-Lymsthy I FRSPRY | ) - 1
Hindol g 10 1—(Z-Br0m0—4~methoxybenzenesulfonyi)-4-(4-m6ﬂ1ytpipef32in'1'Ylmethyl)'1H-ind01€;

_1‘1( |2+ F‘ng}"ef‘ ”ﬁb{}i)ﬁ%’%ﬁ%ﬁﬂﬁj 3%1391? {2 40 8ryTRLAEALRESRAAL M- nddtd; et hyl )

benzenesul fonyl-q%Met%yken@@da‘yfoﬁf'b‘gi“a@"f‘}ﬁ’lpip-ewiﬁ%’tymf?'[-)]lﬁFiT‘dﬁﬁ’bl e;
1- (4- Met hyl benzeng stk ol 4a iy iplppiapet-gizhatbyl)-1jHndslday | ) - 1

I 2 e e L

1- (4- Fl 10r obenkerdsdxsonehepulpnyui-Heniipipnepard 2tV PRI | ) - 14 i ndol
e; I 15 ﬁ I( ;1 Met h@xggml &%ﬂfbﬁy@ﬂ?{@)meﬁwﬁgﬂacﬂﬂﬁ-hylln‘pt'hﬂé}lﬂa-iﬁdnle;l ‘
-ylnmethyl)-1 Hindole, =~ 1-(3 -Fl . tinerazine]- 1)-1H-indole;
uor obenzenesul FEAGPHEAC ‘(eﬂge&r%sfﬂﬁoﬁ'%f[S‘lerrngtg}fl%?elr?z{n; I.yh?reé%yh) 1IH$ T o'jra_é ndol e;
1- (2, 4- Di f | uor b(2sePigkores thidpbengiulfory) (A4 methipiPERgs-EPeRY! '3’%1‘ ‘Ith| )- |
H I( ndol e; o 1;(5,Br0%0.2_mﬁhoxy ben:fe?esulfolnyl)-ll-@-methylpiperazin—l-ylmethyl)-lH-ilndolel; 1)
1-(2,5-Dichl oro-3-thi ophenesu Yl )- 4= (4-.met hRRLAKIN- | -yl met hy
B
benzenesul f onyi-p:6pifidororenippdspifqed-4-£4-metnigipergintyyimetpil iigdee. 20
|%l_(zdclhl or o?e ?%&ér@%%klgrgQéﬁk&l%sﬂ{féhyﬂﬁt(h%ﬂﬂﬁﬂlﬁd’r%nylhlethgl]-ﬁ‘lbhl.ﬂgib;) -1 I

i ndol e; -(2,6- uor o, benzepesul f,onyl )= 4- { 4- l1pLiRgNazi n-
~ylmethyl ) - | H3Gipes-asmethy: ?T??%‘ﬁ%’g}i‘}'{é‘f‘%%y‘)"fpé"z(fﬁ SRR e
benzenesul f onyl-p-@hidré4-fiedrbidzpieptiomDidié-mefyirpergin-)-vimetyh-Hiddale:
1-(3-Ch Qoro- 2- ?[[E%(%%(l%%}fon %_ _i,/rlor&o-4-(4-met_hylpiperazin-1—y1methy1)—1H—indole;

?'e? g-egﬁl gl‘ ]:)?2}/ 1981y -(2-Bromo-4-met oig&ﬂegéﬂ%-f%h%E"fblxelﬁﬁyip}})l_el;alﬁgq9l €

bezenesul f onyjihetdlylk 4HmRblBY | pi per azi n- 1-yl net hyl ) - 1H-i ndol e; 25
|]_-|: :3 ﬁgéeges u.l f O_p-grloﬁlc?—i -Br~(R@%ﬁeﬂl@ﬁﬁeﬂﬁﬁm&h—@—@i&@bﬁp&mﬁﬂlm&wl)-kiﬂdole;
, 3-Bromo-1-(4-methyl benzenesmfonyl)—4-(4-methy1piperazin—1-ylmethyl)—lH—indole;
30 3-Bromo—1-(4-ﬂuorobenzenesulfonyl)-4-(4-methy1piperazin—l-ylmethyl)-1H—indole;
3-Bromo-1-(4-methoxy benzenesdfonyl)—4—(4—meﬂ1ylpiperazin-l-yimethyl)-lH-indole;
3-Bromo-1-(3-chloro benzenesulfonyl)-4-(4—methylpiperazin—1—ylmethyl)—lH—indole;
3-Bromo-1-(1 -naphthylsulfonyl)—4-(4-methylpiperazin-1 -ylmethyl)-1H-indole;
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3- Brono- | - ( 2- Br onp- 4- met hoxybenzenesul f onyl ) - 4- (4- net hyl pi perazin-1 -
yl methyl)- 1Hindole; 3-Bronp-I|-[4-(1-Methylethyl)

benzenesul fvoaydd.oA4-(4- met hyl pi pernzm | -yl nti hyl ) - 1Hi ndol e;

3- Brono- | - (4- et hyl

benzenesul f onyl ) - 4- (4- et hyl pi perazin-1-yl nmethyl)-1Hindole; 30
3-Brono-| - (4-fl uorobenzenesul f | ) -4- (4- met hyl.pj ljoret hyl ) -
1H i ndol e; (3- B?-gm;wl-(%-tzﬁﬂwe@%t%b;’g&‘r)mthﬂéenm&%mg}{ylpi_a%%p%e‘]ﬂhﬁ et hvl)
benzenesul fonﬁﬁgtﬁ};}):mha@g;hyl pi perazin-1-yl net hyl)-1Hindol e;
3- Bromo- 1- (3-chl or o A 4rpethylpiperazin-1-ylmethyl)-1H-indofe;

benzenesul f onyf 4T foi’bﬁ%zte?lef/‘fl%?yl AT %;%él lﬂy_ { AWy 1ok dekakiRd Ghiethy1)-
3-Brono-1 - (I 3~ﬁh1pﬂqt3h§ﬁl-@me¢%‘ﬁ“g¥§)beﬂz-e(‘%‘-‘ YhyYpi perazin- 1 -yl met hyl ) - |
Hindol e; 44 3 Bugeo- | . _
(3-cht ot o- )2 et R bYLhanzanesulhanyipiad- imdedHytposer azi n- |
- ylnethy _)- | e, A(de iperazin-1-yimethy!)-1H-indole;

3- Chl or o- | ~ben3-€hiesdi-Edmye-baveusRpiy T s ey RS R ylme S Lol

1-yl et hyi ) - 1 HsicAgel -fludo Girzereamifbnyl-4fd-methy BT T YRy Hrindote
benzenesul fonyl ) - 4;0(15%1_%@&(% lb&izé’ﬁgsh%g,im_@&[ydmtphyﬁryL—ylﬁeﬂj}l-l-)-li}hld@ﬂleé;
3-Chloro-I-(4- ﬁﬂ‘lﬁyf -4-(4-methylpiperazin-1- Imethy!)-1H-indole;
benzenesal f onyBYChlofaal-eshiip berapsr A R-4 ¢ yr?angtpﬁyi )-] b i ndol e
3-Chloro-1-(2-h r@m_l_(l_naphthylSu]_fonyl)-4-(%-methylp1perazm-1- .methyl)- .-m - - 1
benzenesul f ony |3%th4€>?0( s TRl RERKY  Zheky] beldefimiifoy|)4-(H-rhéttiyindRsragin-1-
3-Chloro-1 -(4- uogﬁ_

benzenesul f onylmethy)-{H-ndglenhy| pi per azi n- 1- yl met hyi ) - 1H-i ndol e:. . .
3-diloro-1-( 4-1[(EBF&Q@)benzenesulfonyl)-tl-(piperazin-1-ylmethyl)—YH—md(:Jlle dlkycijochl%hde,
benzenesul fonyl ) 4- ( 4- net hyl Bl RE%AT7 Y Rredhyl) | Iy Sihydockoridsdol e; 10

3- Chl or d?1 - (3- CHIBTD minerazin-1-ylmethyl)-1 H-indole dihydrochloride;
benzenesul f ony|1)@-MehyLbgeeriit PP BpT ?‘?—ﬁ-{/inmet)h i )-| Hindole;

3- Chl or o- | - (i - nawppkdyusolyl-oayhitpitepzimat iyt PENaZ1h - i - yI C{nlet hyi)-1H i
ndol e; 3-Chloro-l-(5:chl - AR LK MetkyigiR iy 1 -ylmethyl)-1H-indole;
benzenesul fonyllj(gﬁit%(i’lofro&eﬁfﬁes‘% ) B

| per azi n- L. vlmet bk . fitdangol e;
1- ( 2- Br ono benzle(aeglgqofowsqeaulfgwgﬁr%é‘}eg‘ﬂ%ﬁ?’%%‘w %rlet h%u} V-1 b 199Li6e
di hydr 0%' ori del;-Benﬂeléesulfonyl-S-Hydroxy—3—methyl-4- (4-methylpiperazin-1-ylmet yi)-1H-in we,
1- Benzenesul fony] - 4- ( pi per azi on k<M drdzml 1 Frhatgiple dydloxtiyi riedelel or i de;
1- (4- Met hyl be n‘z%ﬁé‘é’i(?f%?%%“ﬁ%fféf‘? ¢ fPegﬁgﬁm% iy TS dlynFei-Rd; e
di hydr ochi or i det-(4-Hydroxy benzenesulfonyl)-5-methy L e
1- Napht hyl sul f qn(x%ro(o%ﬁa{eﬁwrgimmmiw—(iwthWW‘TL’YlmFlile)ﬁ%’lng‘? ©
1-(2,4-Dichloro 1)-4-(3 4-dimethyl piperazin-1-ylmethyl)-3-
benzenesul f onyI5‘CIﬂQTE’ﬁZ(?‘FﬁIll?{ﬁ’/‘ieﬁ%eﬁeélrﬂgg)n- : yﬁﬁet hyl ) - 1Hi ndol e;
1-(3-chlgr o0  methyl- 1H-indole; o .
benzenesul f onyl é_Fﬁ@gf}:(ﬂﬁ}deBérﬂﬁfeﬁﬁbﬁ}fi)%—ryéﬂwéﬂ-fﬂy‘i“)myiHp?r??ﬂb}'e; 20
| - Benzenesul f onyl - 5- I;tf//_dr xy- 3- nmet hyl 4- .

. _ . t -1 1- - ; _ . . _ _ .

(4-met hyl pi gg;ﬁﬂg Oty ety methy bz o R indol
pi perazin-1 -yl ";3.{42%10}0" - ”%gyiggﬁ,)j:ﬂ(ﬁnieﬂﬂmmeﬂethyﬂpm@mi*ﬂfﬂﬁ@%))—lH-indole;
gie Bé re 25?;('; }‘ o wlnéﬂ-@lﬁé %)f-(‘}- eﬂl}?}@ rézrlrr?tl? I nyl&.l(%l?}eéhyl benzenesulfonyl)-1H-indole;
ben7enesul f onyl '),_(ﬁmaﬁﬁmaﬁﬂ/uoﬂm(eﬂé'mewm-l-yimethyl)-
pi perazin-1-yl et hyl) - 1Hi ndol e; '
6- Chl oro-1 - ( 4- ﬁl“ggl%benzenesui f ) -4- (3,40 : -1H-indole;
pi per azi n- 1§ yhne_Bh,Szp,)eslgfonyl-4-(4-met%)r/p{)1;)erazm-(l-ylm%thgi)a%ﬁlﬁﬂomethyl 1H-indole

a stereoisomer thereof} and a salt thereof.

1-(4-methyl benzenesulfonyl)-
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25 nethyl- 1 Hindole; 6-Chloro-I-(4-hydroxy

benzenesul fonyl ) - 3-met hyl - 4(4- net hyl pi perazin-I1- ylnmethyl)-I
H i ndol e; 4-(3,4-D nethyl piperazin-lI -ylnmethyl)-I-(4-nmethoxy
benzenesul fonyl)- I Hindole; 1-(4-Fluoro

benzenesul f onyl ) - 4- ( 3- met hoxy- 4- et hyl

pi perazin-1-ylnmethyl)-1Hindole; 30 4-(3-Chlaro-4-nethyl

pi per azi n- 8- v pregess/oy the preparayigy Wmﬁwggéfggnﬁaf@nyl )- 1Hi ndol e;

444- Met hyl -3-tri fl uoronet hyl perazin-1-yl nmethyl -1-(4-nethyl

benzenesul fonyl)- 1 Hindal.g; I -Bewzenesuifonyl -4-(4-nethyl

pi perazi n-1-yl met hyl )-2-trij£g onet hyl -1 Hindol e; a stereoi soner
R(r

A
conmpound of forrmula (1) Ni(l)
O wherein Ar represents phenyl,
rings, which nmay be substitut®dgbyion
substituents selected fromR. 5 r8presents one or nore
i ndependent substituents sel ected fraogshydrogen, hydroxyl, hal ogen,
(Cl-C3)al kyl, hal o(Ct-C3)al kyl, (G °E3)Nal koxy, hal o(Ci - C3)al koxy,
eycl o( C3- C6) al kyl or cycl o( C3- C6) al koxy? R2 represents hydr en,

hal ogen, (C3- C3) atvkgrbin Ahsebprséagis-pieayh pagihyl mepocy )’&‘?‘Rycﬁiﬁ/r‘%%ﬁ"ﬁa‘f 0

51 Cll- (C:?é) alcg)x%/i( m%poe(l'%?s{iﬁ%g )g§ l&f(g,t@ mbﬁédﬁdﬁg@aent klubktin@ﬁus sel¢c@U-iG8)Rial kyl or
alo(C - al kyl’, - al koxy or hal o(C1-. ; sents
hydr ogerf at om = ( CR: CB¥SHSI0YT OYJ?%T‘]QF??WJG“ES @fﬁlg‘g‘?‘%eiggﬁéggg;&%%@nd Rs
represent hydriggeayl, haloggen(Ci{IsRKg3) hatd(RyTs)allyhl 6{!@ atkoxyl BHPCIT C1-
G3) al koxy or h&ga%ogy,-c%g(%lg—%%lﬁl or cyclo(Cs-Ce)alkoxy;

R, represents hydrogen, halogen, (C1-Caalkyl, halo(Ci-Cs)alkyl, (Ci-

thereof; and a salt thereof.-

rocess{fjor the preparation of
g R SR- R3 N \ /A Of
hyl , nonocyclic or bicyclic

f: nore i ndependent

Cs)alkoxy or halo (Ci-Cs)alkoxy; |
10 R; represents hydrogen, halogen, (C;-C3) alkyl or halo(C;-Cs)alkyl, (Ci-

Cs)alkoxy or halo(Cy-Cs)alkoxy; 7
R represents hydrogen atom, (Cy-Cs) alky! or halo (Ci-Cs) alkyl group;
R4 and Rs represent hydrogen, halogen, (C;-Cs) alkyl, halo(C;-Cs)alkyl, (Ci-
Ca)alkoxy or halo(C;-Cs)alkoxy;
15 comprising contacting a compound of formula (a)

N
\
H

(a)
whercin Ar represents phenyl, naphthyl, monocyclic or bicyelic rings, which

may be substituted by one or more independent substituents selected from Ry:-
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15 conprising contacting a conpound of formula (a Ra R

- Ra -
/1" V' R3 N (a) wherein Ar represents phenyl, ﬁla%)ht hyl , rmnocycl |Rc
or bicyclie-rings;-which may he substituted by one or nore
i ndependent substituents selected fromR; -46 R represents one or
nore i ndependent substituents sel ected from hydrogen, hydr oxyI

hal ogen, (C1-C3)al kyl, halo(C

C3) al koxy, cycl é(mgm@tswfoamogy@? o @é’ytﬁﬁiﬂ?ﬁi @“@dﬁﬁ"e% ems-

Q?Id[]olgen hal g &Bxyi( Gedio )qbk&i)alkﬂam%@s-@m ki -Cs)piaxy, Shalig§al koxy
alo (C-C3 a; oxc i mdgch hal ogen, (Cl C3) al kyl

or hal o( G - C3)calaRyry, eY( 3@@3?& Xy (o%%a@ cs) al kox Y

rR zpr ezent s hydr ogen rgtesents: (Blroges) h@ipg@p,l (orCoalind patal C%))Xl5¥ Ky gr oup;

al o( G 2Ca) a K5I e ol T - )

sul phonyl conpouns WP"E’FWSMF@%% Or(cxl}]\%é)r éli%ﬁ o,%\r%)al%gd(%f:%ikyw(&h ary!

napht hyl , nonagyokgodiaiolt, @yplkby; ri ngs, which may be substl tuted by

R LY g e 1
hal o( Cl - C3) al kyl | R(a@ﬂR@@)nxa:sqaﬁwgirogWah g@-éﬁ%? %F“X g alioh, (Cr-
cycl o( Gg- C6) a'dﬁ)ﬁ'{ko%oﬁ%fé@(@iﬂ@)m koxy; in presence of an

appropriate |nert so vent and se i LR Th
process as clVdibn&yl sHPROPY ?ﬁngmf%hgﬁ g"“ﬁmféa}l&‘%%ﬁ]ert s?%ﬁ% gphgx%é ©

sel ect ed fromusHag, rgonocyplicarteybls rirgs, DR, may) borsubsitaddni 0 of BOTTHF,

Id'netclhg‘: e ge;naa”%ﬁé’rg s mﬁb&@éexe&wﬁsm the?BovbGomphgnddiyaess hadroxllai med

erein s
metal hydri déslogmnd K wGadallsyl é’é‘f’f%!d Sest@‘d‘%) & eCt}%%(@hgggprgggg!sl as
gl;ﬁ;)gﬁgl |(r)1f cIt ém;:gcg)upkwbeeycmm@among the steps of: 25 converting a
o an ap(p ()prrate inert %”6%5&%& &0 IROHRE t&iflpex'alﬂﬁe formula (1);

in presence
9. The process as claimed in claim 8, wherein said inert solvents are selected from the

group comprising DMSO, DMF, acetonitrile, THF, diethyl ether and/or dipheny! ether.

20
10. The process as claimed in claims 8 and/or 9, wherein said bases are se}ected from

alkali metal hydrides and alkaline earth metal hydrides.

11. The process as claimed in claim 8 further comprising the steps of:
25 converting a compound of the formula (D) into another compound of the formula (I);

removing any protecting groups; or
forming a pharmaceutically acceptable salt, solvate or a prodrug thereof.

12. A method for the treatment of a disorder of the central nervous system related to or
30 affected by the 5-HTs receptor, in a patient in need thereof, which comprises

providing to said patient a therapeutically effective amount of a compound of

formula (I) as claimed in any of the preceding claims.
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renovi ng any protecting groups; or formng a pharmaceutically
acceptabl e salt, solvate or a prodrug thereof, 12. A method for the
treat nent of-a-di-serder of the central nervous systemrelated to or
30 affected by the 5-HT6 receptor, in a patient in need thereof,

whi ch conprises providing to said patient a therapeutically
effective anount of a conpound of forpula () cl ai N ny of
the precedibhghe mathndas claimediis claipy &2, FEEKE IS ldc‘%sg?%ﬁﬁ % %Oﬁﬁééoﬁeﬁzy
wherei n the saigdy, ghkse:dQbgiise@istlb06r adiosodegerrativeatiseidety di sorder, a
cognitive disorder., or a neurodegenerative disorder. 14. The net hod
as clainmed in clains 12 and/or 13, wherein the said disorder is

sel ected f nQMuemetiodgs eipeddnrkansiantord3, whereinthe saishdiserdd iSepietdieB Ader |

obsessi ye cor oU| g(;n\s/i ing SALAST denidd didRERYREssivd doRPlisNe Wigorda] wigkimlvalor
ni coti neé addi cEY on: S i zophr eni a_and

[ .a epr.essi on,. Al zhei o S
di sease; Par Hiomséve slogtiob e giedting pidickien: SFZRRILEE 4 ﬁ%r?sgig%t%%mgﬁssor der
or obesity. LReasdPRbRbNRIGES; koRd or iaapashicitnn diswkprotsitg compound as
claimed in any preceding 10 clainms and pharmaceutically acceptable
carrier thereof. 16. A conpound of formula (1), .as cJainmed in any of
the precedilfg pheahmwsutkaconpwitiag cempriviagicomprupd as cjaimedsin 40K aregeding, o n g
of fornmyla (1 I ;] w0k cdrh@ tFR€edi ng clains in the
manuf act'ur e 5%31%&%%8#%2%‘%0&@0%% treatment of a disorder of the
central nervous systemrelated to or affected by the 5-HI6 receptor.
18. A net hqg 4 &{m&%@xmm&manat@,g@ Riafhe inmy dnteqyondisg daink {45 vselsdct i vity
for the 5-HI6 20 receptor conprising: adm nistering a conpound of
claiml and d’l‘fé‘é’?@?“t‘rg said animal's responses; conparing said
responses to control aninmals; and adm nistering other conpounds of
unknown activity.to sai i im& §¢ the glacelifhg chimwinpieund of
f or mul als( 1)15%63566 %?pgﬁ%f%ﬁé&%&éggﬁ%é?ﬁ%% Cri getd aﬁd 'ntepjous
ref erence t o minefaftoresdsmsgicameanior Ws treaigent 1)%805%%3 t1‘1?)‘rsem%:r%ile
pr epar ati on %S,St&fpmaﬁ&o&fffe&afﬂwhﬁ-ﬁmre@@tosubst antially hereinbefore
described and"wth reference to the foregoing exanples. 30 21. A
phar maceutical conposition conprising conpound of formula (1) as
subst ant i aljgys shebeimbeiias entgnistsi dnddnagmisei vith sesebvienie theo-Hie

foregoi ng exanples. -48
20 receptor comprising:

) - » . v s .
administering a compound of claim 1 and observing said animal’s responses;

comparing said responses to control animals; and
administering other compounds of unknown activity to said experimental animals.

25 19.A compound of formula (I) as substantially hereinbefore described and with

reference to the foregoing examples.

20.A process for the preparation of compound of formula (I) as substantially

hereinbefore described and with reference to the foregoing examples.

30 ,
21. A pharmaceutical composition comprising compound of fo
hereinbefore described and with reference to the foregoing examples.

rmula (I) as substantially
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