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benzenesufPor%arrPfd@l 30kecHpp RbariadoBey, 119981 MY, presa7i Bldighd- %t ami aod,
phenyl ] benzenesul f onam de;
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5 N[ 4- Chl or0- 3- (1-t net hyl pi peri di n-4-yl am no) phenyl ]
benzenesnl f onam de hydrochl ori de;
4-1 sopropyl - Wd A1d8tR3y| - 3- (1- Met hyl pi peri di n- 4-yl am no) paRBdbbhoo14s
benzenesul f onam de hydrochl ori de; » S
2- Bronmo- N- { 4- net hoxy- 3- [ N-nmet hyl - N- (1- met hyl pi peridi n-4-y1l) am no]
phenyl } benZénetushissionilWs, 11105; and Sleight, A. J.; et al., Serotonin ID Research Alert, 1997,
N-[ 4- Br onp- 311514, hyl pi peri di n-4-yl am no) phenyl] . '
benzenesul f onam ge;- Nj 4- Et hoxy- 3- %1- met hyl pié)eri di n- 4-yl ar ni no)
phenyl] benzenes }lrflﬁ (o H}é;effect of 5-HT antagonist and 5-HTj antisense oligonucleotides to
Bl— [4-Trif : ?Gf@@ghyﬁm&-i@ pdtsies bekinirepbriad] @il pO@)tial @Ntydafment of obesity. See for
enzenesyl f Qpamdae C.: 0 A ) ) - Die .
4- Fl uor o- N- %4; fl ugr rgleﬁl %3 ﬁ%‘%’ﬁi’/‘f ‘Af’plgéor'e?s’ |nG4K %/ﬁe’a%icﬁol‘jimg fie r(l:y IA] Petit, N;
benzenesul f SIfiEH: de ;T Briith lgpael \f Zhumesslogys -199% BRb 6D W hISE2)y Waoslene) al.,
phenyl ] benNeweshatiiaoslagy) mer, 41:310-129 and WO 02/098878. '

4- Met hyl - N[ 4- br ogo: 3-.( L - et hyl.pi peri di n-4-yl.am no heny! . ‘
benzenesul f onam g‘e}?c?é%-r wetqﬁbﬁ’ Itmﬁfnfg"% e{gﬁlogi'y-éﬁé’gicﬁ‘éeﬁ%’g?& ?Z]}gaﬁi’rr‘f&?%’
phenyl ] ben2sfisivgl heyrigitrsiretegies to 5-HT receptor ligands as potential cognitive enhancers and
4-1 sopr dpy| atoBestty iabdnbOlzRERLRABMe MstubsisE bR YL ARG b5 BT 1AM NP)hag
phenyl] benzenesul f gnam de;, 4-1sop ogxl-, N 14- Chl oro-3-(prperidin-1
“yl am no) pfs_luemﬁrﬁrﬁzedb% ﬁ%ﬁog%gmalr S’ﬂgrﬁ“é 8, 1?631 candidates used in evaluation of 5-HTs
2- Brono- N- PF o G'F dlnGssqs pighens ischiizoplirenyd, athérniopangiieeralited disorders and depression
Bﬁ nz §|n ]es% ] Inf;,gﬂg,; "g,:o?ﬁ 1 thﬁ{n%é@ﬂ%i% (et CrbeeSply Vb RER Sl B 4t B09d or

~ 4- Bror no- N- 14Y8RT 6f g I’%ﬁ FFERRst: hFPosnte f Ftien- br- §iveh Rt o o Hbrrggology and

benzenesdl f berapenticde:2008;, 117, 207231, Selective 5-HT; receptor ligands: Progress in the

E)l-e ﬁte::ul’))e(gll :\!]Eegﬂgﬁl‘@gg&' aBﬁo('éli '&5&;@&6&%&8%&9&0}9 7¢o4t_hé/ l:rz?hrngx;t r(])P ‘?hé 8@%@)’ elmld related
4- Mot hoxy- Nof2bolie fiserirss detesitag | tha mpjer freslordionts in (e Ankine)medivanlydipmistry
Ze I’EIJIZ eﬂles ul f EE'@hmnﬁhalogﬁﬁfSﬂ?T P Iigandﬁ; vi/ith_particu_laé _emptzasis lon their potentiaﬁ ,applilc%zfion as
- Di chl or o- - v 3- (- et i peri.din-4- m nQ e
benzenesul f o né r?’ﬁ%%%gédmfs ' d;uétﬁ? oF %)le} ﬁﬁyl[% FYe Weds% (C%I”ﬁ@?%edﬁerﬁ"%%fﬁ‘?ﬁf?ﬁ no)
- phenyl ]2%e_r\aZ'éFf_é§‘_(Pthgéﬁﬁﬁ$ﬁlﬂ{eQ“ﬁmTri f1 uor onet boxy- N-[ 4- chl or 0- 3- (
1- pi et hyl pi per i GhstedrhtadHish OndRbe @%&1@1&@@%@@%&3'8&%?457 for the therapeutic
4- chl-oro- N-.[ 4- Chl 0{ 0- 3-. pLper | din-1-ylam nol) phenyl| -
henzenesul f dﬁcg 8l cogﬁtl e dysfunction associdied with Alzheimer’s “disease [Ahmed, M. et al.
2- Chl or 0- NHRUP3LNéeF @mBeupids- WEX fayen{d 003080580 rend thy LAY copourATanyd3k 18 [Filla,
benzenesul fonapid@eooy p: . i . )
2- Met hoxy- N-{4-t I‘I@f |2l);l orre %arrrgg?rh%fllzegz-e?ea?x%rél? ?%? ’rrllfi?l-y I] g%mnacs))am%ﬁ?’é’ﬁtfl Pﬁ the 5
benzenesul FO8ARCRIES WO 20020608 1}, bhas been reported. SB-271046, the first 5-HTs receptor
4- Met hy 141 4dtagonisot en@rNast toliyibal Neetbphigat, MyS Hkd Bkdoflinledlpibab®NBebRle of

phenyl] be g0 hdey . . ) " . .
et iyl - NGB OPORE G i baion. in s, e sl SAITs repron iy
phenyl ] 35 SBen YWA s ineptyp dinagfmal tests related to either positive or negative symptoms of

4- Met hyl - NéchizbatdeniaopSrétN. B4 stbeedNof tRd BT Blebod in)ﬁ%ﬂf% @9-127%@,%/ lnlimal
benzen% 5sPCT/ 1N2009/ 000145 '

ul fonam de, .and W) 2010/ 032
2Nt g T Pl R ARSHE PRtk DEFACETgY-2RE( Dh BERI - 1- yf i am
no] phenyl ] benzTgmmnhlonamrde;Pugﬁm‘ﬁdns s Waut 200®046c1% orwie, 2008020653,
st er 2ol SomwcRao {86 RObTR M7, o AR FERTE WO Stllolss3E SR LARRA! !t S
t he I nvention U%l ess

and sol vat es. éDet ai  ed Description of th er :
ot herwi se YW RFOOYHE2 G111 astignsd) to Bwerdlify SelgncenLimited) dpseritie theadlatedprionnd
c|h lai ms havet. urtn@eﬂwmn%gxgga_lgw(b@a/obmzpmo 9§/kﬁb%@$%g9/miﬁa%}xdf\ﬁ0!@f/32@%(au )
chl origpe, . [ : - S G -C3).al kyl" ans_ strai ght
or - br a%%he &gﬁgiﬂﬁ @%’T(Oyfmlpig??eca wham, RES) P}lf%ﬁe 6’n§2’?so° £ eggﬁ‘irﬁf?,’gf‘ §s)
~atons and fHetidrdexnpeendhys 5-HE hgteptonantagopyd awk are Stpingd apybee ; useful in the
- "(Cd -C3)al koxy" means straight or branched chain al kyl radicals
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25t ri fl uoroet hoxy, fluoroethoxy, difluoroethoxy and the |iKke;

"Het erocycl e" neans organi c conpounds that contain a ring structure
cont ai ni ng awanmid/3223¢ldi tion to carbon such assul fur, OxygRRIHo0145
nitrogen, as part of the ring. They may be either si rrple aromatic
rings.. or-non-aromatic rings and includes pyridine, pyrimdine,.
benzot hi ophetretrenichf virpud CIKS dis @@t AW sonme S s BRMMRY Chave bedh ARTbsed; tHeieN

system whi ch.Gak @ Qé 4 %@%ﬂ}r Xo lf%ﬁ%(%e; \E fﬁo%odﬂlatﬂé%r&? Cﬁeoﬂafelff%ghe Ay

(Cl Cs)al kyl , haI
" Aral kyl " med#sCt %cheafPfSh&!f &iuad ey W’r%‘i@?ﬂ%wde ave cprapqupdecot fcmlat(ar m

"schi zophr erdesdnsireansy sigh iSZ0R Iﬂécemdrafﬁnﬁﬁ f’lfh&@ﬂh:[ 31 aanijEbtad'idhxs mvermon to
schi zoaf fSeCtdr(%?deddox%?J ﬂzﬁi thi@l? TR8dG" mhexp %eY\? c ag]texlxtg in the geagm t/ﬁrle\%Pt?ol;l of tao

del usi ons, praom nen ucl nat1 ons, ani zed speec

di sor gani zed"B7Y %@F‘&'?’dﬁfvéusb‘wlmdefsse@someﬁgﬁwﬁﬂ bethe @i Toteatrtost | cal
Manual of MSubakarDefSRd edntiof Ourth edition,. American Psychi atric
Associ ati on, phar maceuti cal |
accept abl e sal't S%Qﬁraslegta’tmen%]hée%atef i n%vﬁggrty gﬁ‘%tanag'r‘dec%‘ﬁ’ffog‘?“fﬁo‘aﬂs ﬁ{ug’f’ be
conpati bl e dPreriac 4Dl yheiin dawsimeriox Foood, 0 heic abtbrygoisomertsh thire [ﬂ)ﬂ)h@l‘phs, their

i ngr edi et s pﬁ&&ﬁ&ﬁﬁcﬂly%ce@taﬁl@ Eeﬂﬂs‘lt@eﬁx‘ p@@ma&e@@camwlp gél%std% g%erem
therew t h. eut h&aﬁ g%Wef fective ‘amount” 1s I ne '

anount of aagyﬁﬁgﬁﬁﬁ ?ﬁ%’ Fitigns RuNgihemhat (i) treats or
“prevents the particul ar disease, condition or disorder (ii)
attenuates, aneliorates or elimn one or nore synptons of the
particul ar di sease, condition gg rder (iii) prevents or del ays
t he onset of one or nore synptons. t he particul ar di sease,
10condi ti on or disorder described tlherein'. The terns
"treating", "treat" or "treatnefT=Entrace all @yhe nmeanings such as
preventative prophylactlc and paI” ative.rs . The term
"stereoisoners” is a general term i soners of the individual
nol ecul es that differ only in the of their atons in
space. It includes mirror inmagki enantloners) geonetric
(cis-trans) isoners and isoners of “co swm.th nore than one
chiral centre that are not mrror inmaggs of one another

di ast - SRR a 0 e 'en represen
(dias ereorrers) !;Em?lli%rﬁ dﬁ‘pﬁgxgyﬁ%grﬂé x%ﬁ'&&tthﬂr&?&em E}_ﬂd tl( 3}) L

Hypera % }t&y Di sor t ai n- compounds

capabl e rogen n}@j’ ‘ig?i’ stCaieaido rfer talliony meyofalCs-Galiogh, a%@f%&@é*@xyzand
enant i orrersl)alca@d&Dah@ldrhMe(m_rjgﬂk@y,tends to each of .these ‘

stereoi soneric ferqg 20 and to m xtures thereof including :
racernai es. The er ent stereoisoneric fornms nay be separated from
one anot her by the“/usaakentyetyhadsteroeyclany gi ven i somer nmay be obt ai ned
by stereospeC|f| C S o] ends
to tautoneri fé?rrrg{masﬁgy%‘%%% e(scs‘l)féﬂ;elggo ﬁloﬁ"%@é’tk% g%lgg’one)?igﬁag ])6(1 rule
are general® &bt ai ned as racemates that can be separated 25 into :
t he opt3lcal |y achl verksaemass; in a manner known per se. In the case of
the conpounds o nnmetric carbon tom
the present i nvterﬁ??%%{tr efrtt?) atteas‘“{lﬁg %akx nticghyt ﬁé’ Y 3RS gﬁ‘dn‘ﬁ ’Lda

mi xt ures arPf forpule g f‘&&‘é‘é’fﬁff“f@aa medidsment of thaé‘%m@t/m\@n@ar@dm(w dismderst he
di astereoweﬁa&efm%ﬁnﬂérédaﬁoﬂmgmsl on extends to each of these
stereo i soneri ch orfn'gl atﬂ 'H% grhes t her eof ipc| udi ngﬁﬁgaoen&t es.
Those conpounds "o §erre %FOWPSP thispipvegiace wepbin thytréatment Ohyageysi ¢
car bon Z2and diserders sush @s amgety bizieimets digaseadpremsioascaansilzediseqa absegdivene
fromthe OEW\JIM &Qﬁex’s‘sfd?glrau{gehaggﬁe c %mtﬂ?@Xn&foﬁe&so'rdse%%}fﬁKAtpegtgon

obt ai ned tereq specific or synt hesr's

al so possi é" cignty Tisoperdiysractiypy S@ﬁgqnv):a@fﬁow@%@m@nasm%m pmvh@mrt
'a _cor r espopgyeingit ydeppdsion,abdryin@atsi diaseNaihib,05ARbPhfenR) psHid HhsBrIag, n‘s’léebc

: corrpound t hen bei ng obtained as the fi nal conpound. 35The .

an
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The m xture of stereoisoners may be resol ved by conventional nethods
such as mcrobial resolution, resolving the diastereoneric salts
formed w th cigsidosasgds or 15, chiral -bases. . Chi pad/masdosoiishat
can be enployed nay be tartaric acid, nandelic acid, lactic acid,
canphorsul fonic acid, am no acids and the like. Chi raI bases that can
be enpl oyed dmydetse withdveded fwm &k aboe dsndrditie ) Girske, head arab@si Gnikntognitiaci d
such as |ysi mgm%gheawa@ge@&vs asmdetskgasmﬁesammﬁ GinPf the conpounds

of general fornula (1) contalning tric Isoneri'smthe present
20i nvention r el att®&mofisr agppet,ghe ‘E‘YF@%%‘ r@’é‘@?r@t Phgnaceytinglpagipositions containing a
Sui t abl e' phi¢raeatkallyi efftetive -amaapsfoh| leass ahd Scsmyodxdd drefoappa gt iddyviddpse

killed t hed . SCi
i 9 '7 7 e 6 6I 4 1. s?e@eo{%&e pagesrhlg 811 x%g ?aa%m? ?xgcrt]\geg gf% e1e0 omelrs%r phanFa%g‘utlcaH}/ gw?Pmble

acids e. g. %Wé@mtf‘érfheeeof mﬁrwr@mtb at lgagt ¢ng rsi“@ble parieri dilugngs, mysxpsmru c

acid and or gaaeipxemam ds e. g. sucm n| c, maleic, acetic, futnaric,
citric, tartaricy 20|c f oni on r
napht hal enesul f ofl c 5’?:’] G ddfﬁ'e mv?ne’é"é ?a%sr‘i?/%ﬁafciﬁoﬁﬁ?l %Wﬁ%’gfi%f]éﬁ’?’h (ﬂ%

scope, all pusBinsdical diagrash poﬂmmy; & vestids the msesif @ radiolabeiet compoufibefifermula

The pharmc %ttb frdpakdfa AEHERER RS SRIE SedtQER b Bridhs RAL e that 44 élated Ito 5-

i nvention ared by treating the conpound of fonnula (1)
with 1-6 eﬁ?ﬁéﬁc@%g’egfm% base such as sodi um hydride, sodium

nmet hoxi de, sodi uin sbthexasges, tgodveatimhylittoxi die psepdtaasipoin Taecbxldtn@)d; de,
cal ci um 30 hydePxdifon d} é&&dl ﬁ&ngﬁig)t @%&‘st ?&%ﬁ&%@i}v‘é mﬁ%ﬁieﬁ% HREGRS ST

hydr oxi de ma nesi um chl ori e such as water,
acet one, icamept feithe iafpeat b Preveationed discases andgengdiiions. di oxane,
i sopr opalr.ﬁol i SOpr st yhotied-Agpect.afie Boktioh BRtet REDHBATIHERYcoRGriditEa8d methods

The corrpounqla B Lormdla Al r)mﬂa be prepared in crystalline or
non-crystall'l ne e rormand 1T ¢ yStalline, may optionally be solvated,

eg. as the hydr a%“eyef PRptEer %Nﬁéhﬁﬁeoﬁvqnﬁ@ Gty wwlatenitn ﬂ%PIP@SSSf?oweeparmg
st oi chi onet I’cbzﬁpoﬁﬂsﬁﬁbﬁﬁzk{(@g -‘hydrates) as well as corrpounds

cont ai ni ng i abl.e a f. sol vent

conpounds oﬂ%wmgi EAV H?H th& ﬁh“ncgmﬁg'gl&s ﬁ"ﬁggﬁ'ﬁﬁ‘i g?ﬁ%rfalofﬁr mW@n each ,
ot her or20wi BNH4&ihleeor3-§1irestiafrnstific-4 aeinod plony Hppesadfeesnidsed to treat or
prevent the sGRRRLN-[4 orb 5 i-BEHARPN Rin-SHEHnAPER %I?béﬁgen@sgﬁéngﬁﬁpes

i ncl ude bet e inh bltors anma- secr et ase | nhi bitors
anyl oi d agg?@%ﬁ?’ :[lff%’?fﬂﬁ"ﬁ’l‘gtlmeg‘y 'P@erg‘g“‘ﬁly’fﬁ{é‘ﬂw?‘yn Geeenetulfgnagside;
i ndi rectly addopmgyl-NdeHChprel-geatdthyipiferidiodGuHds phemyl lenBidsdlAdnidesuch as

Vitamin E aa%&x&@ﬂ&m&g@g@ﬁ%% ) ol E%g%[} ,i%amcox-

i nhi bitors or NSAl ct ase Or.S
acetyi cRol i AleesHAdehoii(bebylpiperidintt-damine) phavel Pqnzeﬂﬁfluifmide ne,

~ taenne, gal alqaamm@rs dﬂ%ﬁlmﬁm@fyla&%w@ﬁmwe&e&e@ulﬁmﬂwant Me); AMPA
concentratjon of

agoni st co te t

'ngur IotS r :ms er0 é@%'%go%qgﬁ%?p’p%rbd}#’p%ﬁlﬁrﬁ‘é’% ﬁ‘a’ﬁ@ PHECFRECPREase of
growt h hor nbfrerrofyeNg4-Methoxy-b(Itreattoirineridedyiaate) pheoyldapromdfoadnids ; CM
receptor ani.sgm Lpﬁp;smﬁo,ayrsv(@m@g(@gam@& fzamamﬂhag%e&a‘ewf&ﬁmf&nocy clin

or rifa ICEWF’Q‘&E i nhi bitors i nver se agoni sts;
ni cot i ni % 5 ‘(h‘?’?fhéi]ﬁipﬁ"di%wé’ﬁ'f’%)d%‘mygtbg"ze‘ﬁsummé‘ijon| sts &partl al
agoni sts; S4-HdGopyRN-dGrnahydgipeeidind laaium) ﬁlmem bmzeaersﬁlagmuat S; : N
muscari ni c abotrophlc

gl uit amai e- rﬁ@sﬁ?@?ﬁ ol Ciinl® oo A ARL Sl L1 e 1
nodul ate r et¥p 8?1‘1513‘(6"61919’13@%?2%%@'1%‘HQMFWE bwa@ﬂesuﬂ idehe ef fi cacy

and/ or saf a-aroms.mmmsagm@uﬂaﬁylﬁﬁerfam M6 Bﬁen&lﬂ%ﬁ%bs@@onhﬁldé ncreased
are_suc conbl nations

or sid ff

conpri g?sﬁg oﬁ‘{eﬁ%t?yl'srig{"me&?' I%ipﬁrgh o%%ﬂ??&g’erg]%?%‘é’eﬁ‘#@?%q % invention and
one or - nor e+Elaue-Nil6Nathybe( HIMehyilyigprididideidmisg bleaoylbbbnienesmfdnmdgr oup
cansi st ng Al zhened, vitamn E, gi nkol i.de, donepezil, ri.vastigm ne,
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10 Synthesis of radiol abel ed conmpounds may be conveniently perforned
by a radi oi sotope supplier specializing in custom synthesis of

r adi ol abel ed wiy mheosasgpounds, such as Amer sham Cor por at b@ﬂmz@tfs»}obdlgst on
Hei ghts, IL; Carnbrige |Isotopes Laboratories, Inc. Andover,

W zard Laboratories, West Sacranmento, CA ChenSyn ‘Laboratori es,
Lexena, KS; WYIMWMIO-KB-bth?bﬂlp@ﬁIBﬂd—ﬁﬂinﬁq) phda@l] béhzénbdulidhagide; ND
15Radi oal abgl gd ygrg,gﬁq(ﬁn_g “g})é}lg{@ m{f& (1) may be used in

clinical studie recept or ligands in a
variety of di %’é%’%éé“egﬁ’b%{é““mﬁﬂi%’é @A’P%‘PW@@@M grminp)pherdd are bel i eved
to be invol m&o[b]thxophend?aﬁlsﬁlhﬂmh@d corrpounds of fornmula (1) are
glsgfgﬁLS?‘ZS I g@-glﬁ roarglg—g{]%lsth xaen m—4§q’ uung pIr 1] be lgnrexgelngs?if %zl; %Byo?%onde,
phar macol ogi‘atPrapydi£t Metilﬂs?t(éréﬁhyb“@ﬂ%ﬂﬁmmemhmﬂ banehearbfmamutey For
exanpl e, i sa@pintaidd;y | abel ed- conpounds are particularly useful in

SPECT | ho d
(posi tgilnngme%rgr o%’o -merﬂo %)ﬁ@ye&ﬁﬁ@—ﬁ%e&y%&%ﬁﬁ&#ﬁ?ﬂQ}é@mrron al so

provi des a rkm?e@s%forﬁmdes he preparation of a conpound of genera/
formul a fol) wr4-@o@$1@rm&%¢&@inl4yymﬁﬁ@9ﬁeﬂﬁ &nfeaésmfangkmegof whi ch

conprises o cheng, - cherme - | 5wherein

the key int &h@%ﬁmﬁé(’( V‘F@VYP‘B&@%‘E H@P@@Bﬁnwb%rﬁr%@awér hods known in
l'iterature Thp-ThiflooesghdB-(pipiridinimenitd) pienylNehredeslfonteidet i Nng a

conpound of 4&%0% ({‘4 fl\!ro!raﬁ (1- )5}9;'1@%9\% . P%lfeh}h‘ﬁ%gg 41&:91%%4?%% Wi th

pi peri di ne-4-one derivatives, Ucing agent and
base in preddtiori4-Mathegrd @‘P?&"Vé‘mam&?) Phersl] éﬁtzeqe@ﬂfﬁ@ﬁ‘&kur e-to obtain

a clorrpouﬁd afMdigi- tharoﬁb)sr(rwms@rpema& «h—yl&rﬂfﬁ&)t;ﬂ:&dﬂ] rbaﬂ&&alrf&lad@@cr: bed as
earlier. 5T arried out I n a sol vent
such as et hg?ﬁ%’l}gﬁgd"@&ﬁz JF an,~ mrn?r)é’ ne 'X'l] g‘f’ﬁ)ﬂew &iee water,

titani um i sépajodiNie; Or@tefi!yiﬁwi)ﬁﬁarwﬂ@eﬂ@n-ﬁﬂam}m) giedfloxi de, ‘
di met hyl et b@&ezﬁﬁﬁ‘oﬂaﬂxﬂiel | ke or a m xture thereof and pr ef erably usi ng

et hyl aceta arr i.ng agents |ike
sodi um sodlhgsr?? ?ﬁrﬂg?‘ pép8 @r}‘aﬁ%sry zF’?eﬁ'g f um
triacet @be@ﬁmwﬂﬁ{ﬁ@hlané (Plheldin-kﬂarmm)@hm&bqnmesnlferamdé and 10

preferably u@raag) 15@ﬁ{l’-ﬁf@tﬁyfﬂr;ﬁﬁ@ﬁ—g)&}’amos’ﬂ%gﬁ]'ng?zenelthﬁmz{tﬁ@e(;t' on may be

affected in resence ot assi um car bonat e,
sodi um hydr &; F%"N'gdb‘a’il%‘?ﬁ‘ﬂi"?}%ﬂ’%%‘ldé‘“* W%%ﬂb‘i’@@é@s@fm‘?ﬁ“ﬂ%ur es
t her eof and4{pfetbryrEiy-YromsBHigmsthgpipendnydylanine) @heny i) Bent@aifbr@mide; -

t enperature 4. BH, %ﬁgﬁfﬁrﬁ%ﬁ@&g % en‘gl% lgllal%?&o?ﬁheg{ﬁggem?en?sgl?ongrglgg ' t o 30

sol vent and pre
C. ThHe dbir ati*dtictdgro-NHé-methgetd Grrn%gbplreaérgé-ﬁamm ghepd] tBnzqepgyifonamide;

pr tef er a3| yt 3, MQ)TTIﬂ&o@'- Mfd@@-@fper?dr&ﬂyﬂmiﬂ@%ﬁ&ylibenzenesulfa_m;dfey L Th ‘
i nternedi a escri ration is
key inter msfngagtl O}Omeﬁxfxyﬁ}g{frpg’z°r%"gﬂ“?§’#gg%ﬁr ’“’4\)/ ’fni“‘éﬁ%% g‘ they may be
prepar ed bybeownsseifmpoidel. . net hods or by nodification, using known

process. Thsormr&ﬂthhrorbVﬁ@rﬂegan.@lyﬁgmrar ﬁ\ém%é?z@&s@{ommat e process for
t he pre&gratro ener a or. a

phar mac tr%ﬁll"?rfl“ Na@f?é’ﬂf%ﬁlem@g Ft’peﬁﬁrérgé@ﬁ"mww REpApPTICBEIEF ¢t he
fol I owi ng rzMetRoxySEMettuorontdtly)-3 (gt ieind-yiahno) KRyyl] H&ht%ﬁemﬂﬂhﬁﬁlae (1) is

synt hesi ze 4C et Ilte_ra
2010/ 032253‘13%}"\{’ qu?‘ﬁggtﬂ?%%ﬁ‘y}( % ?X\g‘i“‘%ﬁpe’“d‘“ e prdi
', 1. . N.benzenesulfongmidg; " \
—MethyI N’[4~Methoxy-3 [N-methyI—N-(4~methylpxpendm- -yl)ammo] phenyl]
35  benzenesulfonamide;

=)

r
S—...

4-Methy1-N-[4~ﬂu0rO-3;[l\l-methyl—N~(piperidin-l—yl)amino] phenyl] benzenesulfonamide and
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_11.-al kyi N. NaBH3CN, |IPA-FICI Methanol Boo RI The process of
this invention includes, reacting a conpound of formula (111),
Schenme-il w Wy miyds2ssl fonyl chloride derivatives, in p

suitabl e solvent at anbient tenperature to 10obtain a c%(ferlsplg‘gﬁﬂgm&;“
formula (1), wherein all substitutions are described as earlier.

The above r e#dfetyhNi4trifiveedentib yN-cathyliNehipetidin-i-fhanim®| vent suchpm@syy
et hanol , tet 5@,5&399593“%,@@ toluene, ethyl acetate, water, pyridine,
dlchloronethag et h sul f-oxi de,_ .di met hyl et her and the |ike or
a mxture th& étf'Jfa“t&‘ﬂ‘H’cﬁ?’éf &iF SBFSSOmsIsHity PelyRerBisrits Phamdacditisilyorenetihane.
The reacti onsatieamgeriatesir e may range from 20 C to 45 C based on the

choice 1% ofD%}eggggm opfh%flgw[eﬂ'any at a tenperature in the range
from25 Cto the reaction may range fromlto 5
hours, preferabl “fe&‘r"“ﬁE’Y‘fed'EPteéf thﬂfOH@mgstenns used infhe speeification e whilisdee

(rrr)y is syrtbdmewm@msbeatﬁ@crl bed in prepar at| on 2. This key

|ntermed|ate(|||«)“ r val | abhl e or they may be
prepared by conven%l Sna e%n&?h cFé&hom%)ém HodiFPEat i ons, using known

process. “Cotrpdiontseash stepighet btﬁyclleﬁ chaiatsly bradiedstrontaiohig one to three

pr epar atilon cadbord A@nspheBitdes m&yﬁrgmypa_p% Opgo_g,{,ﬁnsf ornmed i nto anot her
nmodj fi cations using

conpound of this.
“wel | -known reacti @ngé%%%oc’:{ ag%%é a’ﬁgttof {’fﬁm ‘?dn}i?i‘é?lbéﬁd‘cﬁ Epiaining gpp to three
deprot ect i oﬁafb?*é?éqmsaﬂfbleﬁ%h& methexyi sthory, plopylog eniad-progyloxity dr oxyl at i on,
allrylation, a| | chotﬂg-‘@lﬁ)@lﬂleﬂm&gmg g'rydrzﬁmeg chégﬁka%%lﬂggw?mm%hr?e to

0-acyl ati on, | at1 on,
N- sul fonyl 51?‘| ?)aﬁ ncaé(l?ﬁl"i‘ gitf E%Fét‘iyﬂPPrﬁngl rféjdt’trug’hs‘fyﬁlPWﬁlymdpﬁ“Omﬁb’he

like. | fl5ne@@yg@fgg)a!lahyxemﬂeoxocyctmml twhadh ©8e b kutkdi@ed 6} hﬁ&%éﬁ&wﬁtﬁﬁs
can be carr izgflnit und £l into
anot her corrp%uﬁdH 1 Swshutgam%% &%f?d gors &ﬁ%\ge'cd) Eﬁfr gé orptﬂé@‘f”g :
groups; or 10For rﬁyﬁlﬁ(ca'c Higxpratieans Pehd ang braededsyelislalylgadicals Osnﬂumag fomr a

prodrug t hetesfto six carboPrawie Sd (ik)udesbyclstodid, Oy BBsk s, NS RRRUERY ipnal
i nt erconver @cgﬂ fo%?EdUI’ es such as epl nerl sati on, Oxi d, t1on,

reducti g& al l cylatmon,. nucl eophilic or el ectrophl lie aromatic
substitalion and Halo{GaCopllied? steqnsistaight onrindedisbainlaliod ravichls opntaibing {106 €SS

(i) exanpl meeoirbi MindGhd RSk IRBomand Life IRANSHHRS r '

can be 15- {g‘gﬁ.@&r dxﬂuom%l % ﬂj] mPlri]%t ectlrve %%‘upsf?&%aﬁh m%‘g’%%é@

Synt hesi s’ y]§8 991). Suitable amine protecting

groups i ncl ude sﬁlﬂlp@mﬂ)afk@iygmems;aig)xt oracydhed ehaig alkgieatiopls,containing one to .

2, 29RTtri efme@r&eaohozfy,ﬁsaraka@nmlcmdéaeﬂ&a@ngeﬁ%gﬁ;%g&%m ot HRE ag,bonyU
€

dro

32?n3r a% lét?/émg gﬁxyag %‘%}&Pﬁ’eﬁﬁgﬁ?rp‘iﬁh%m@ﬁefl*ﬁor oacetic aci d) or

‘reducti : ve:c y (e. %gHethydble?gmB@lsySthmefco@obﬂIthlt cQHRUP rRAf sireAUE bbMBning
removal of g, n roup usi n |nc n acetlc
acid) as appr osprzlldtgtﬁlg’g3 h(érsgés}’w ¥‘§§‘ Oxyﬁﬁ’f cﬁ%’%’%’t"@é’?’f%ﬁ 3 TGupy may be

i ncl udect r i t FPRIa Emptic. rings-oh. memyrobsicr es vaad - ingeden peridiad, glysimsithe,
hydr ol ysi sbe:rzotanoﬁmhédxdmaaﬁ@ reS| n bound benzyl group, such as a

Merrifigld reS||1bun Jret hoxyben (El.I'man_linker),
whi ch rr3§y be r ermf?ﬁe;dm By ‘38’?°8y°é’81f"8 éH’%%%?P%ﬂn WB?“aBX(H‘?ﬁHb%“‘Wdt h

trifl uoroaddh Ptdf%ll:dialoﬁal(ﬁz-@ﬂdbéﬂislo(ﬂzﬂ))lkﬂ,a(beggamty @halolgATmokat i on, .

al kyl ati on and/ e4mnRehLEREEME Al l.ts may be prepar.ed
conventional ly Bg%?%actl on %t eeoc&%ﬁ @@?{dg‘%ﬁﬁac. d or acid

derivative as d ?F’béﬁf“’é’&?@’?‘%"rm‘ia?ﬁ SG’E!’EOQF‘PW schizophrenifprm a9 gehizopfclivse
~the corrpoudrdtsdanf formula (1) in therapy, they wll normal Iy be

fornul gsed int r ol ion i.n accordance wth
stan da?g phar Wg%u%ngaf@ﬁzﬁ& %lsorderp TRRR! Eo e lusions,  prominent (ilallucmatxons,'

disorganized speech or disorganized or catatonic behavior. See Diagnostic and Statistical
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30practi ce. The pharnmaceutical conpositions of the present

- invention may be fornulated in a conventional manner-using one or
nor e phar naceotowasrss acceptable carriers. Thus, the aqtdmzommynds
of the inventi on may be formulated for oral, buccal, intranasal,

par ent er al , intravenous, intranuscular or subcut aneous) or
rectal adm a§’8‘1’ &f MspfalgPisesdet; cloyrihsaditiom baerioar Psgdbiuttivi Avissslatio, i Wushifipton,

i nhal ation @c.insufflations. For oral adm nistration, the

phar maceutical c¢ rrp Siti ke % formof, for exarrpl

tabl ets or capsul8s ras@pé?gaé‘aacﬁ ‘°%18ni‘)’§??f 1SnSits” rradifdes\ bt the substance or
phar maceut i egHositiagrushbeadvmpatiblechepii@iiy snddul cdxicalsgibilly) diithGhOGRA ingredib@s J.

pregel at g ni s&@ngmgmmﬁme@menmmﬂeagh&wdme lelsghipne or hydr oxypr opy!
nmet hyl eel | ul ose),;  fill ose, m crocrystal | ine cellul ose

~or calcium 5 phggeﬁ??é‘ft&?ﬁy Tff?fﬂvF GBPHIE' if defiped atigy gweynt of & cempomndeof tharl ¢
or sil i ca); prdicsti inteatimathdt (i) (teatg or, prp@itatie p&&ﬂﬂfrmxsearse SREHitHM ¢ LaREAG (if)

gl ycol ate); at@ﬁuai@@ %Elﬂ)&t&%ﬁ&ﬁﬂna&f o o fﬂ%%qu#nlnsablij Eh% gar?xcuta[r) g%gae UfOBI p ion

tabl ets may cog
prepar ati on¥ dI‘SB‘Eder P’éPre%ﬁ"ﬁﬁ’eéab’sr e 1694 ofrefyp of AfTe sstrtptons of e prticufapdisease,
exanpl el0 smmurhmdlsagerdmxwahmpen5| ons or they may be presented as -
a dry product faof,G WO WM., water or t her swtabl e veh| cle
bef ore use. Such fl qui d‘trg%%ébrg\glar at i oﬁté“e?fay 25 Pl gl Bgenps sueh as
- convent i ona?reW§H§PWPbﬂa°ﬁﬁﬁﬂdrPdéﬁml cal | y ‘accept abI e additives such as

suspendi ng agentTie feln %tereo&@;ﬁé?&"txﬁi % Mﬁll-ia'm HRANYIneS BF ¥ iR R1u@ molecules

hydr ogenat fars agents (e. ecithin or
acaci a) ; noﬁatgiq%‘ég‘ﬁ Y Eh ngnéago?gj i al OS] E’HCIB?qSy""é’%‘t‘@Fﬁ igymegst hy |

al cohol 55 ar(dﬂaptP@ls;@} \gattmetr@s(m@ﬁarg) 180111‘@& lay| isomersf ©gaydounds with more than one -

p- hydroxybeanaaxeaﬁr@@atq;e@pmoﬁ ek oo AR GRGERLAAM Ni Strati on, the
conposition may orm 0 ozenges fornulated in

conventi onal tf"m W%&W@Ee@f&ﬁbmw&mme i nvention may
be fornul at ed f Gcrtapnammmxmdsadf faeliith (1) & Ea@ﬁﬂkﬁﬂ' eXidting 0y stéeetols@rﬂenclfé}&ls udg ng

h
_ Ez:’ 219,1 | co :1 \(; ?ggt?lgér]ﬁe:l’sneﬁggglﬁ&o%e%&h 'th% anglﬁ% ! Itchgs tlo ﬁaciél ﬁ’% t{;ese %erg ésgmfrbc f?ﬁns

e.g., il afpbln BEdgs t]“’r’i%‘l"’i"idma @@@nazw c'Bm different Stereqipdnieriaforael eyl be
preservati V@m@h@oﬁm@&tﬁd Gﬁ the RBUMI Inak&s DHEdY FiRh TRMBS maH PRSI

sol utions Lsi in, Ol hi c] es and ontaln
for nul at i ngtr ag nlﬁz Ogl%%ﬁnmaeg lcssﬁylbes‘ﬁd mveé‘?‘%{b‘s ‘gt‘éﬁW’H’F CEBA i ng
agents. Al F@F‘ﬁ%ﬁtﬂ’%?y, the active |ngred| ent nay be in povvder form

A for reconstit UtT&@teWofs&]ne?s S rtxl@QxIe%T @dh!y Qi)t%nededs %cema%ésgﬁ a?l be separated
pyrogensfre %M/a fore use he active compoun he

invention ey af ‘8“5@“\“’8 FRIFE tey mpmRer igopg per é&rﬁa&fﬁﬁﬁe&ﬁ §’°‘§H‘Eih’u%f§ of
supposi t or geeraloformuist (Britaviog arespnmsnic @rbgn atoRGIRE f@Réserit fYerRion YeRitds koMmab-
SUPPOSi t O Y ARAS RN &Y BB - GREQARN %&%e Qb #4 umbelg%f)égy%%egrrc Garbon atoni\s

For intranasal admnistration or adm niStration
active con(dOftircogrric fons ?Wé‘ﬁt"iv@ﬁma@é@@é)?"?\@hlOéﬁﬁewethellsovemoefdnnsrand he

fo lr3 mI of. antoalﬁft(ﬁ‘é@ﬂler&:{frr&}ﬁdfné %&nﬁtepr%&édr@&didﬁ&(‘g@;{&a@fcﬂ%la @% wiich have
nebul i ger gr, i

inhaler or in In the
case of a pr essuertrlmzcélr ger osol '%s"Efa’t"a IR i g‘hiepaf@efgm from the
di chl or odi gthen &¥ dheetsualnmethads,i thiln:o igiykll iromemmiyh b ebtained by stereo specific or
di chl or ot %ﬁaﬁétw;mssksaﬁewe@a&hpascdb&gsbxg%o eﬁp@; i y%@&%g rﬁﬁﬁnda“d

_.the dosage unh be determ ned by provi ding a valve to Iver a
net er ed arfb%“h{ ° Stf‘ﬁ’e FREGTPORHREht ontically ﬁFté’§§B?“i“2’é‘H‘°(96ﬁ{a§?fﬁ@?e"6r°°‘Ff@B'lﬂ i zer

may cont altmenépelsmmatmedastbe;fx&m)p@mdon of the 35active conpound while

for a gapsul e; hormo

_Capsul%s and Cgl;%[ ?tf}é Joﬁ@r?%kéon?p%?nl& gxera{]fo u? :a/elre agrgpﬁj\,\qg‘bas IQmiJ%re in -
‘an i nhal er‘“oéerwaryﬁgfﬁ%ePtF‘h‘P"t!ﬂW my be for rrul ated containing a powder nix -

~of a conmpound of the invention and a suitable powder base such as
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35The novel conpounds of the pr esent>i nvention were prepared
according to the foll ow ng procedures, using appropriate materials
arid are furihehioasesplified bythefollovmng speci fi ﬁ;&?ﬂp <
The nost preferred conpounds of the invention are any o{r;ca /FO%?%ose
specifically set forth in these exanples. These conpounds are not,
however, to be c@nsprrmdomexéagemmbeh@amnieyogemu&cﬁmnﬂ s consi dered
as the mvenﬁlon A eI Hat, 0 hei r

é? 99'}{'0 i{f}g a 1"&#&%&19?8 ahn%wﬁh nptol cata %)‘il?r?iﬂ(@]lﬁd in

noi eti es maylts form a genus exa
illustrate 5 def*ﬁ.f‘?dgctwapf%é Ty ey caitlyssmade Rﬂlbﬂbﬂl@&vﬁ@mm@nm Arldhe

present inventi otike. Thostraldighdds @8 préferiibettikal Whokphide£@BhdiMes WP A iaRd
that known vari atl.ong, 9fs Bh wm%@digf‘irtaﬁ’egis%gegg g4r ?ﬁgsjg) of the followng

preparative proce ures can use conpounds.
Preparat i on!™) pr &pramitire of gerepisqmerscingyo bo reSeheai by ccoptvetinphl) methods such as

- benzenesul f onam eemibg &Est«{réo)nen&ad'aﬁﬂlﬁﬂﬁﬁdr@ Reiddor c%lral%kngé‘ & cﬁiramé.rﬁlﬁé)alcoho
acetanilide 10PI ass gr anms 70 m ne

5- ni Aroaniline (
a 500 nL three neck arntl)lﬁon%fp“go@} 6?‘?%8“% PR ?f&ﬁftﬁfmeﬁggm@’ then tlﬁrsﬁﬁ?ﬁ’ﬁq‘?a{’ﬁe
(110 nl) under s®pthedsrigch Fhbsetierdtorystillitation] aimommeog(apty Sndnihe I&Q&mmis)
to the rmaction i&ﬂ&&dd)&%?dﬂltﬁ)gal Isidp- éﬁsﬁaﬂy&g&t@atuy %R'Q‘SF @td'l’ﬁﬁﬁmg

Cool ed the react lhog! rfif E C under stirring

chloride (6.8 ni $¥F %Yo J)‘cq&‘?s & e o@éﬁ“t’%{“eﬁeﬁaﬁfﬂ‘a@? ang) Rﬁ"h’ﬂt’ s Wilppie
reacti on nass vvalstefsglmtch,dﬁs!sil rred at 20 - 25 Cfor 3 H hours
Quenched t hey)r eaglel QPR 8/ .and ex agt

product wi th excess of dic ororre 3r'T‘r‘)mwe%}“m
were washed wi t HMERbigh ‘&f‘%‘ﬂ’%r’leﬁ‘?@msdh%@lﬁwmglcxsa%fm% Wldr ¢thirdl mrideror
anhYdr oud$- sodi urohBalbbbsad.e, .and filtered free of salts and concentrat ed

under vacuumto | R spectra 1550
1335, 1190: 2011%%%%4‘% 5 "f‘%’?{e‘t %Q beytprtaris agig, mand i ‘t°|4% lactip acid, -
8.56 Hz), 7o@gharsulfordqaqid,jqmingcheidgand the K, CBirabBastdothat <8y BE Erhyfie@iod magl Bo
2.46 Hz); M:xﬁéhox{afaﬂélb)ds béeie Br 5 %J@)aﬁ'nnsta@i@ S!(Cll by l'ys:E)er RahPile Be. m the

~2-chloro-5-am n 9%&%“'4 &l ? ]é L .t hfee neck round bottoned
f1 ask added s e omitinds oF gensral. o ‘P {0 &ontainingygeomsiri isqperism) &8 PseRrp| )
obt ai ned0 at ingntiqy r¢latys tapltioftesh@mottri( i@t a) . The nmass was stirred to

obt ai n-cl ear SO'SH&&bﬁ%hﬁﬂch‘x%m 5’0@%@4@ e sﬁg%ﬁ!l B gx}égrexﬁ(tg’ tho§e%c?1§%)né§| Y

and cautiously u anol
792.5 mol )mﬂé’gu‘g&g‘gﬁg‘% gﬁ amhﬁﬂe?”ﬁd @fb’@ewcbﬁsm@ﬁm%?fomed
nmai nt ai ni ngviteissgan@rpis at glmedraﬂﬂoﬁ& hydrdbrorkic, s'ﬂlﬁxcr ﬁ&&tdr Q@RosPiR$ic acid and

exot herm c i t her irred. th action -
30 C for, 2 ‘ﬁ%ﬁﬂf ggd@edg st"&’ ‘{H{C?Jél‘g‘ét ;ﬁ%"ﬁ“"frﬁ‘g‘é’ { N STGhP %’P‘*B\‘Aﬁ’“m

super cef® betFhaprguiRae Wéﬂapmhﬁlweﬁdt‘f?ﬂﬁm Themesert frventioh éclufldst withinsits\sacpe,
concent r at ed pbssible bb@hibméit ahdﬂmﬁﬁoxct&mi&ﬂ mat.er (200 ni) and adjusted

0 .
Product as. ext PRGPA(PANE DR Ul Rrming s o g HonThie bt BpFed
or gani ¢ | aybsireatingpthecanmpotraichf Wirtia awitlr 1ag eﬂ:viﬂmts”ne‘a $ak wich @$kofitm Xayc%le

I nL), dri edodWe metdMdr i f tered {ree of salt
and cong nthocgt ed un%lﬁeé1 %ggﬁlu%ﬂ%&-o 0?'}5% I’]llg%l 3/[ S‘“B‘uci’“‘ e ' S
gr ans) .~ "J RIYEPer pletuptacpigte, aalsip chipgds magngsium }ﬂ!mlde m@ﬁnwm qrlofige ) :

2.15 (311, tB)like.3Sd&nls 2trth ddSater, Goolohe, dhed THE Idibthadlél, edxanoi Zbu%e; Sioefe,

a 6.70 111, d, | 8.56 Hz
N;a;)s (rn/ Z)ls();;rc]p%a%ol gsog A}p}ﬁ% hér N 'Elgmres%zeﬁfanaygre 8%81(’ ation of A )
N- (4- chl or o- 3- a"&’ét"%?ﬁi’%l@dsmﬁ nprly (heny bnprepatel onaystalline anMr:satadmglfohﬁo

InL three aﬁcmatanmgmylap&ow%d thla&akeF%ﬂIe%d?éé@Q‘ Q'ixﬁgﬁn‘aﬁ 8%:%1?%1“(120.

) wagsad egc es‘q1 % rql ge dg rams,

obt ai nddl al® EPEPTHmem i ERE gb§>>' B 69 8?4} 6?"‘15‘5?95"8‘? r‘fé““("!)“@"%rﬁlﬂe

- .nunol ) und@?oumt’ﬁsgkjen(eatmphere The reaction mass was stirred for 1
hour, then benzene sulfonyl chloride (1.6 nL, 9.2 Mol ) was added
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30(1:1 mxture) to obtain 3.1 grans product. IR spectra (cm1): 1603,
1520, 1325, 1151; 111-NMVR (8 ppm): 3.96. (211, bs), 6.35 - 6.38 (1H,
dd, | = 8.56WO220fb§,3ﬁg§, 6.62 (1H, d, J = 2.46 Hz), 6. 86pcPmd8skddihs .
J =856 H), 7.25 - 7.39 (311, m, 7.66 - 7.68 (211, m, 9.41 (111,
s); Mass (mlz): 283.7 (I\/H—l) 41 35Preparation 2: Preparation of :
4- met hot y- N- met h{fhe ddir{pdundediitiyd inginper datlbenusédt iy thmbieaiog véth edchlotidk anvite .
Step (1): Pfo%{é%@rlaﬂe% agént h&%yuéwh&awp%vé& #RUndRlo Es%:g 'ai;bvé “Shdr)

phenyl am ne oxy-5-nitro phenyl am ne

47.61 mmol ) aﬁﬁ‘“a“r”@&‘ﬁ%f*‘ﬁdf"t“ﬁ‘ﬁé’dmﬁ%ﬁﬁe inhipitorss RAmEyeCteltes ’éb’dﬁ“t‘? (}"ﬁ‘ylﬂd
1- boc- 4- pi pegircptien (i@Bbildi @rganmzﬂe&%dﬁ&uaml b indiftcttymaGinkf a&@op(v&%uﬁa
grams, 4 n c 8 a reacti on Ims
stirred Sg ][Egr?{)% tﬁ Qltigf&%%r{ts Sﬁg‘\ Asqh{a t‘kges, %)xﬁx u?ﬂamgx& eo(r:Pr a 8183 SUC|

t ri acet oxybdrshikibifarorMSAID's; %Mﬁr%m M@tasegmmwg (statinsp Geetyighglig- qsﬁqrase

M nut es and istibitods 8Gkht 3 QokeB@i} HRABigRStabn®, ohiblitdriBe; M&wcspmrm?agomsts
reacti on ma S

wa i nto water asified to pH 9
with 50 % aqui&dl l:snarg“ogr %?4?% aé?né%%r 8’@‘?&‘81“%‘%1"? ‘g‘r{“m%‘ﬁgqger'f}aﬁﬁ%?r %‘?n‘m’g" of
extract ed winehotepinitteraGat 3&$—é33(011 sonfpOundy induring @wrrblease df syovgh hbanohery(es.
was washgd  utdhoRh i x’ﬂ%yﬂatla Ofhar Eab;e)noreﬂﬂ)l %@I Qéé@;fto:s Qﬁt&édﬁ%t? Q’Jrf iﬂ‘tre?sea%mstl'o

concentrated %? }c() ai n_oi Eg urther purified
by col um cRFOHE %g‘fea‘ﬁ‘t‘i?ydt“h Yg?‘%ﬂlﬂ Pl?@ll}{g’“‘étp HFFIXa‘EIB‘?‘QfS CAB A peiee
and tri et hylagumistpgicotinic egptiaishi@dniO 3 grtanmstsn§-HIu ngonists ochuettal adoRstS; TR Ty a

fl 341 1 4
(511, . 1 ey, afehop g sl AMAC POy HsplyR2,
15 3. 50 - 3 a@%"%‘i‘ﬂ D OWth@lwfmﬂc-re?ytor %pqyive mgdujaforg; zadlcompﬁyﬂdswf@@
-4.35 (1131, nddulale Fecdptoh® olide )enzyned Gn such.al Way( Yt ,thed effibacy aBd/& sy of 4138 -

K/ggg lg.]rﬁ z;j %xg]émréi ?Wgsem mvex%ton is 1rtcfeiis)eéor§r % efgalgfg rereducge 76, 2.64 Hz) .
2- Met hoxy- 5- ni t riyefRradeart gch ND!(ﬂ;enaB@@ q@myesmgdmﬁ@z Mote19f thehesmplourR of diene

Pl aced - 2- Nebﬁegeﬁmn@nﬁdntm dde (o} nﬁ@@a&lﬁ@ﬁ'&f laflivD -iffsrsidehe RILBRY IR B8 gé‘&xf()

grans, 14.24 nr.nol roynd bottom fl as

I’JEd '
cont ai ni ng ABTHERJH Qa% §'P’EPP 9% di?"éﬁ’e‘z%r ivastignng, fgoneg, ga ge,
-Added sadi umprea,namﬂﬁﬂ@?rwmtmd@er( tiespBtegrpomrelidd nifocyaiiné Ind aifichpiodreni ¢
acid (1.96 gramsy tfhZeodibifiih of aig%reﬁén't fn(/é?lﬁio Qx@ cgtﬁg&xhds% ﬂ{é%éexttq{;veﬂtgm

mnutes. Wiite solid 25 mass separated out reacti on_nmass-
was cool ed Y e aboxe @e’?t‘r‘?“eérFOF‘El?atb’étWﬁd“aé{d’dédmf‘bﬁtW weARrle (72 Maofm
28.4 mmol , Bts)or Sépether il omd harmasatictll baiposivds (Of tcapsile dr taifm Iasdition the
further Stl%ﬂg r f t

reaction (thimn s]trg(floglrofg)ﬁ? g‘?frﬁa%é 3k we Qox;»bn?a@onl of thAé %)r%sent 8@ 1(?1 lini%nlae % rior tc{
obt ai n &7 | yeongEent fmaedswtato tbel@@mlsmon aﬁt!re Bﬁlsﬁ flemeeit efghepeqmbipatingi qﬁg

- saturated s@iprdemin@htion @R Y&t €2 E&0RRA S0, spiuuéeh@aac to ERelaAGIBakidh REthe

Conbi ned_ ot ey e Rt o Seteetid pERE s B pabB s A

dried over mwhyeddxgeml Sdiie uirgrsdiprt adre . prefine 0 rsgAMte fbxal}lbnorma&ese separate
concent r at ednﬂudn@may Be énﬁﬁstaé@sarﬁm@xeod@roksexﬁkhﬁw col or ed 0' x ' R
spectra_(cm1l): 111-NVR (5 p :

(911, s§% 1.60 °r1the qree%ffaﬁ °fn1;feveatl°eeof (tmbomnemzon?ds d’e%‘ief ang)con%twga
3 37 35( 11lcompaupds of tHddnvedibil carshe, usedl. it dombindtioh 9v1@3kﬁnutb&3gxcal&pﬁﬁachesﬁstﬁﬁ

E TIH g d J- ] __,%grgeggrk&% m}% rl%mn \zﬁggsb %g;r%phge or ggrévagve€ me{eéf Q_f)admmgfratio% of

(111): Pr e;ﬁd?étbp'ene@ﬂe@lh@tenoxy 5-ni tro- N-net hyl - N- ( pi peri di n-4-y1)

phenyl ami ne. . Therefdr@, tﬂe %&tfbm keldidr 8 e NGLHs 4 szmosc&&mg kAR, pre@dde<(13
I perl di ne- 3

2- Met h 5n|troN-

gr ams, O%yﬂm'ﬁ?ﬂ?f’ ) BReis éﬁaﬁ%‘dw ity @ i?aétp"“? firther agtiyp inghedipn %%’ ?‘ﬁ@a" a"‘é‘ﬂ‘df’ fon
of i sopr opy#edisdnotiot th¢ @Rtmehdor aredentibr @iadsel mdsbiditideor 10 mi nutes. The
- reaction nmass was heated to 40 - 45 -C and stlrred for 5 mnutes to
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Mass (m'z): 266.1 (Mn)+, Step (I1V): Prepatation of

~2-Met hoxy-5-nitro-N-nmethyt: N-(1-nethyl piperidin-4-yl) phenyl antine
20To a 250 My d Rif@8€ck round bottom fl ask added PCT/IN2009/000145
2- Met hoxy-5-nitro-N-nethyl -N- (piperidin-4-y1) pfiertylamne (1.93
grans, 7.33 nmol) obtained at step (111), followed by the addition of

net hanol (20 nl) N@Rdos trddfolis%p@tar@éadﬂy 3Ri161d REradingibsiopbess hyAddad cmrd] um

b hydri d 0.
00 ol ) TSR P o Dh e S PO e Bl RO derp T
reacti on mas¥, had™ebi) e ”00’80, sp, Bp, &sj 'RL &1, FE& DA BRS BariBra e “CL
f or mal dehyde (1. AQoﬁzrwnd’Lo[lf g@né?ﬁ?tl)rmuégf) canﬁg%dl&mgy %uﬁﬂg dtddgRd te@nﬁﬁés

sol uti on vvas obt ai ned, The . reaction nass %rl; zlg eldb 8
hours at >20 kpowsgimcorgayc @Tﬁmﬁﬁﬁpﬁ&?’f’a&ﬁﬂ%f‘“’wa‘ﬁ‘f‘l o ‘W? Iréé}%P eie W’t
chr omat ogr apddiojsotopds\aatiistitas ilomdtof the edrtiof fatrtdesr in admwededmtee@sdjmehe To

e 1 esi dualy, gl oS Som AP YEE (619 el RABLTUG 12 Bl

u5|ng satura%% U 1-on i"car bona roduct ‘was

‘extracted WW‘H‘a’@%s H3rpanig Sypthesis yith 3@“&@8 Vel Jf andr Hel”(%%?’ﬁ{“ﬁepd‘b%“é MRgany-¥:

I aﬁe(r]I was M?b@dmv\Mlbl?m briviaet aquﬁpscmrb@amn lvcm)ey aldoskThe . U BHY).

annyar o sodl u a nt Wal ane re
o Ubt ailR 1,06 graeay HEPR Lt bR o YRk bAIAT L Bl B
(cmi): 2 956!113?1166 5@ cializihg n cum@@:mthesxs bflrgdmmeé arom»powdﬁ guch aaArﬂirsl(am 1,
in), 1.86- bo:%gra&%l Betink 0 H E%BIL %a@@rté@is&topéﬁluab&aﬂﬂes( Hkl ,An&)ver &, 78

533?7 >, 6. 5291%‘%?&"1%3"8’3“%2‘?1&%“ Srpppgnto, CA; h"(“%ﬁ l-'“a‘%i’rat?f‘e 2“6’@‘"’3% 31%‘7‘5 %aé)

7.92 (111, 8adioldbeled GhedfalsInG & BlZl)OmS,M@;SS (mz): 280.2 (MtHr. Step
(V): Pr gpar at i O%&foaﬂﬁe@m%es%%%ld o%o('r;lrulmf ﬂé@l bthkeB@ﬁ bighidar s’t‘ud)ég-)o

benzene-1, 3- diamne' To a hree neck rround ottonF

added iron pwitgEterale oy %?ﬁéﬁptoﬁ’ggﬁsfﬁ‘arﬁ?ﬁwo asf“bar??ﬁ’ re 5-H ”e"eptor
der ni ner al-i zgddm}ﬁneveﬁbbéfneavddhe mass for 5 m nutes and added
concentrated hy i j

oot ner o - Fup b GBStk d bl A GBN3usif 1k SR8 R M5
sol ution of mzdlmt%%y 5ﬂ‘h| digggosi§. nich yladiRlapeled peipppppds are also useful as

E)Il {J/)erl dwd4paéh1l)dabng@c\éilamsﬁ& £tady9;ggtmsﬁmo§o&1ana ABDAity. Eﬂsteam}ﬁa @topﬁm@p
was di ved in_ et hang . Ou
f unnel . Theaﬁggcf""@ﬁ R %ﬁt’sf’u]%iya At %Ei)gBT w@bgqiap%tor? g‘?wﬂm‘n cc'mrp Bl
Af t er corrpletnpymhw)‘anﬂed’@ﬁ“l(mm(mbmlssldnaq}mgraehr)onnt ography), ethanol was
distilled off Cq‘mlpﬁe&eﬂl Mvéﬁﬂgxﬁﬁlsd'ﬁgﬁge@q pmces%%meg pa@i%@bf‘a@bdprumi&’s
Added water (50 plL) and basjf Bp ysi @%Wé ueous. sodl,
hydr oxi de s#Pth Bt por sherphiesten tf&?ﬂ“’l? el RO U BRI
et hyl az®t afodlowig poutb(Bchdmje.- DThe or gani ¢ | ayer was separated and dried
~over anhydrous sodium sul fate and concentrated to obtain 2.31 grans
of oi'ly product. 15IR spectra (cm1l):-3415; 2970, 1625, 1532, 1171,
11-1-N14R (8 ppm): 1.24- 1.25 (2H, m), 1.68 - 1.81 (2H, in), 1.92-
1.98 (2H, m, 2.26 (311, s), 2.26 - 2.27 (211, m, 2.68 (311, s),
--2.88 - 2.91 (1H, m, 3.77 (311, s), 4.70 (21-1, ha), 6.29 - 6.31
(111, dd, = 8.40, 2.53 Hz), 6.38(1H d, .1= 2.72 Hz), 6.68 - 6.70 AL
d, J =8.61 Hz); Mass (mlz): 250.2 (M+H)+, 20 Exanple 1: Preparation
of N-14- CMore- 3-(1-net hyl pi poi di n-4-yl am no) phenyl’
benzenesul f onami de - N- (4-chl or 0- 3-anmi no phenyl) .
~benzenesul fonamide (1 gram 3.5 nrnol) obtained at preparation | was
added to a 100 nL three necked round bottomed fl ask, followed by
addi tion of 1-nethyl-4-Piperidone (0.81 grans, 7.18 mmwol), sodium
sul fate (3.49 grans, 35 nunol) and 25 acetic acid (20 InL). The
reaction mass was stirred for 8 hours at roomtenperature (30 t),
then sodi umtriacet oxyborohydride (2.23 grans, 10.5 nmmol) was added
to the reaction mass at 20 - 25C hr 5 -mnutes. This- reaction
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5The compounds of  Exanpl es 2-20 were prepared by follow ng the
procedure as described in Exanple 1, with sone non-critical

vari ations . wé-2blowenss N- P4- Chl oro- 3-(1- | R spectra (ernecyin2doo0doids
1520, 1335, 1159; nethylpi peridin-4-ylami no) phenyl] 111-NWR (8"
ppm: 1.46- 1.55 (211, nm), 1.94- 1.98 (211, benzenesulfonam de m,
2.11 - 2.17 (211, m, N3, 31 (311, s), 2.77 - 2980 (2H, m, 3.19
-3.21(1H in), 4.21 423(111,~d?, 6.17- 19 (111, dd, | =
8.38, 2.46 Hz), 6374 ; MefoCh Hz)iR 7. 0BeHCI7, 08 (1H,
d 1 8 38 Hz) ,1142 (Zhsb/pom | I’l) . .79

Mass (m{z) 398 2 (1\4a+11f. 3. 4- Met hy1- N- f 4t h10r o- 3- (‘?d“"‘r”re spectra
(cm): 1603, 1522, 1329, 1151; nethyl pi peri di n | am no) phenyl ]
111-NVR (8 ppm): 1.44 - 1.53 (211, in), 1.93 -©°1.97 (211,

e
NH,

R SO,CI _

Yy 3 0==§==0 HCI/ Bthanol _

Rr"—-r/' R, T > ’ 3

N~ NaH/DMF

-!’i'@

NH
: : AN
° A O
,, )
N/
o)\
)
NH
@ N
N7
, !
mn
Scheme - X

5 - wherein the key intermediate (I1) is synthesizéd by various methods known in literature

The process of this invention includes, reacting a compound of formula (II),.
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m, 2.31 (3H s), 2.39
21 (111, in), 4.17 - 4.19

1
- 3.

ot 7220 7 By
2

8
8 - -
8.29 Hz); Mass (M z): 394.2

"benzenesul fonam de in), 2.11 - 2.16 (21
(31-1, s), 2.77 -2.79 (2H, m, 3.19
(1H, d), 6w%50mm§n%@ (111, dd, 3
= 239 Hz), 7.04 - 7.06 (1H, d, J
J =832 Hz), 7.64 - 7.66 (211, d 3=

(NMFD+ 4. 4- Isopr | - N 14- Chloro 3-(1- IR spectra 1): 1602,
1328, 1153, 1@ t hyl pi peri di n- #; yl am no) plr 11- NVR (8
ppm: 1.21 - 1. 1, d, .J = fonam de 1.46 -
1.52 (2H, m, 1. 1.96 (211,0 le In), 2.29
(311, s), 2.75 G?qutq211 n, !
: R
' NH . AcOH/NaySO, - NH e
NaBH(OAc); AN N—R
= 1 4
Ryt ‘ R—
l e N/RZ . / N )n
. H : . !
_ R,

- an @

with piperidiné—4—one derivatives, using a suitable reducing agent and base in presence of .
suitable solvent at ambient temperature to obtain a compound of formula (I), wherem all
substitutions are described as earlier.

5 The abiove reaction is preferably carried out in a solvent such as ethanol,
tetréhydrofuran, toluene, ethyl acdetate, water, titaninm isopropoxide, dimeth)'/]fonnamide,
dimethy! sulfoxide, dimethyl ‘ether and the like or a mixture thereof and preferably using ethyl -

- acetate. The reaction is carried by using reducing agents like sodium, sodium borohydride,

~ sodium cyanoborohydride, sodium triacetoxyborohydride and the like or a mixture thereof and
10 preferably using sodium triacetoxyborohydride. The reaction may be affected in the presence of

a base such as potassium carbo:;ate, sodium hydroxide, sodium bicarbonate, sodium hydride or
mixtures. thereof and preferably using sodium hydroxide. The reaction temperature may range

from 20 °C to 45 °C based on the choice of solvent and preferably at a temperature in the range

from 20 °C to 30 °C. The duration of the reaction may range from 1 to 5 hours, preferably from

- 15  aperiodof 2 to 4'hours.

The I\ey mtermedxate (II) is synthesized as described in preparatlon 1. This key
intermediate (II) may be commercially available or they may be prepared by conventional
methods or by modification, using known process.

v The i;ofesent i'nventipn also provides an alternate process for the preparation of a
20  compound of general formula (I) or a pharmaceutically acceptable salt thereof, which
comprises “of the following route (Scheme - I), wherein the key intermediate (IIT) is

synthesized by various methods known in literature.

-15-



(111, septet, J = 6.92 Hz), 3.18 - 3.20 (11-1, m), 4.17 -  4.19

(111 d, | = 7.76 H), 6.19 - 6.21 (111, dd, J = 8. 40 2.48 Hz),
6.43 (111, dwobomm3n§9 Hz), 7.03 - 7.05 (111, d, ¥%& 7.27
=729 (211, in), 7.67 - 7.69 (211, in):  Mass (n1z) é%fgg 1443

5. 2-Br ono- N44- Chl or o- 3- (1- IR spectra (cm): 1603, 1517, 1337,
1161; inet hyI pi peri di n-4-yl ammo) phenyl) 111-NWR (8 ppn') 1.50 -

1.56 (20, rr) . 95. 11 98 (211, -benzenesul f onam de . 2.19 -2.25
,(211 in), R@.) 2088 - N~23085 ( 294 (1

.16 - 4. 18011 WO 20}, / 325{1;, +aé%§§%§b@&4
- 6.32 (111, d J = 40 ZAMI\J—;&», 6.48 - \@oc J g 40
Hz), 7.02 - 7.04 21 J -= Hz), 73%- 739(2 7.69

7.71(1H, m), 8.00 - 8. 02 (111, |n) Nhss (rn/z); 458 460 (N%11)+ 6.

0N 5 Rs
e ] /j A N-alkylation
/\ N, - NeBH,CN,
Q¢
R, n o

Methano!

U WQ U fﬂ

The process of this invention includes, reacting a compound of formula (III), -
R,
. ] R. Q s
HN. N. S . i
- A ~. —‘
> l ) N. 0 N\
>
/ n \R4.. . R4
Ry

Scheme ~ T

, with aryl sulfonyl chioride derivatives, in presence of suitable éo]vent at ambient temperature to
10 obtain a compound of formula (X), wherein all substitutions are described as earlier.

‘ The above reaction is preferably carried out in a solvent such as ethanol,
te&ahydroﬁxran, toluene, ethyl acetate, water, pyridine, dichloromethane, dimethyl sulfoxide,
diméthyl ether and tlie Iike or a Amix’ture thereof and preferably using pyridine and
dichloromethane. The reaction temperature may range from 20 °C to 45 °C based on the choice

15 of solvent and preferably at a temperature in the range from 25 .°C to 30 °C. The duration of the »
reaction may range from 1 to 5 hours, }Sreferably for period of 4 hours.
The key intermediate (II) is synthesized as described in preparationr 2. This key
intermediate (1) may be commercially available or they may be prepared by conventional

methods or by modifications, using known process.
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4- Fl uor o- N- O-

nethylpiperidin 4-yl am no) phenyl] 1H-NWR (6 ppm: 1.47- 1.52 (211,
m, - 1,97 benzenesul fonamde m, 2.11 -2. ﬁg @L
2.32 (3H s‘W% °§§&é§‘85 (211, ™, 3.12 -3-14 (111, Cﬁéé%@m 1)

s), 4.11 413 (1H,

6.30 - 6.31
Hz) 7.07

( 1 1 bomﬁi)undls obRindd Egove Gethsl o‘f@r tn(;r;l-gf]the ﬁesexllt ifvertiorf+éan

( |V|+i'|)l 7. N[bﬁ t'f\% %ml_& mg) %Hfﬂlﬁtef%w)‘&d [5)2 Iﬂ}(lsdinﬁenﬂo by beéfﬁs?!écae g{gﬁilﬁjatlons
1607, 1525, 839, Wq_IElQ@wn 1flea@ions yeughnian o pxigiitieny Fjflucien z ervestidnf aleprptdien,
11-1-NIVIR (5edﬁﬁ£&men1re‘é@10n hito at{og ]h}dromatlor;l- aﬁﬂatlon %Jqﬂm&%ﬂok demetmatxon

2.01 -2. 1% (% ]ll]c'ylatm O»acylatlogx N—alkyl?itxon N- alkenylatxon (N-acyiatlon N-cyanation, N-

10

sulfonylation, coupling reaction using transition mei;als and the like.
It necessary, any one or more than one of the following steps can be carried out,
i) Converting a compound of the formula (I) into another compound of the formula ()
ii) Removing any protecting groups; or
iii) Forming a pharmaceutically acceptable salt, solvate 6r a prodrug thereof.

Process (i) may be performed using conventional interconversion procedures such as

' epimerisation, oxidation, reduction, alkylation, .nucleophilic or electrophilic aromatic

15-

20

25

30

35

substitution and ester hydrolysis or ainide bond formation.

In process (ii) examples of protecting groups and the means for their removal can be

found- in T. W. Greene 'Protective Groups. in- Organic Synthesis' (J. Wiley and Sons, 1991).
Suitable amine 'protecting groups include sulfonyl (e.g. tosyl), acyl (e.g. acetyl, 2',2'2'-
trichioroéthoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) andv arylalkyl (eg. benzyl),
which may be removed- by hydrolysis (e: g. using an acid such as-hydrochloric or trifluoroacetic
acid) or reductively (&.g. hydrogenolysis of a benzyl group or reductive removal of a 2',2',2'-

trichloroethoxycarbonyl group using zinc in acetic acid) as appropriate. Other suitable amine

_ protecfhag groups include-trifluoroacetyl; which-may be removed-by-base catalyzed hydrolysis

or a solid phase resin bound benzyl group, such as a Merrifield resin bound 2,6-
dimethoxybenzyl group (Ellman linker), which may be removed by acid catalyzed hydrolysis,
for examiple with trifluoroacetic acid. ‘

In process (iii) halogenation, hydrOXyIation, alkylation and/or pharmaceutically
acceptable salts may be prepared conventionally by reaction with the appropriate acid or acid
derivative as deécr-ibed «earlier in detail. » _ »

In order to use the compounds of formula (1) in therapy, they will normally be
formulated into a pharmaceutical composition in ac;:ordance with standard pharmaceutical
practice. _ ’

The pharmaceutical compositions of the present invention may be formulated in a
con\}emional manner using one or more pharmaceutically acceptable carriers. Thus, the active
compounds of the. ix;vention may be formulated for oral, buccal, intranasai, parenteral (e.g.,
intravenous, intramuscular or subcutaneous) or rectal administration or a form suitable for

administration by inhalation or insufflations.

-17-

Met hoxy-3-(1- IR spectra (cm): 1525, 1343, 1223, 1163;

In), 6.18 - 6.21 (111, dd, | = 8.40, 2.48 Hz),
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m, 3.10 (111, n), 3.78 (311, s), 4.11 (111, in), 6.20 -  6.23 (10,
dd, J = 836, 2.48 Hz), 6.29 (1H, d, .1 = 2.48 Hz), 6.53 - 6.56
(1

11, d, J. wohothskiz), 7.40 - 7.44 (213, m, 7.50 - m,
7.71 -7.73 (211, m;  Mass (mz): 376.2 (MHk. 8. etadidobres™
2- Bronmp- N- P- Met hoxy-3-(1- IR spectra (cml): 1521, 1346, 1227, 1164,
met hyl pi peti di n- 4oy bahadatgistpdianyt phakihdoeddvR dofipdaitings: mdy3eke the fbom (0B Hor

0 Ga2] oo e SRR 10y o ol
4.05 - 4,07 Peipfentppuch as Bindipe agoms Grp..(1petlatinigpd mgizegarch, @olgyinylpyirelidoge or 1
= 8.92 Hz), hydroxypropyl methyicellulose); fillers (e.g., lactose, microcrystalline cellulose or calcium
5  phosphate); lubricants (e.g., magnesium stearate, talc or silica); disintegrants (e.g., potato starch
_or sodium starch glycolate); or wetting 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 exatﬁple, solutions, syrups or suspensions or they may be presented as a
dry product for constitution with water or other suitable vehicle before ﬁse. Such liquid

10 preparations 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 aéacia); non-aqueous vehicles (e.g., almond
oil, oily esters or ethyl alcohol) and preservatives (e.g., methyl or propyl p-hydroxybenzoates or
sorbic acid). - ,

15 - For buceal administration, the composition may take the form of tablets or lozenges
formulated in conventional manner. 7

The active compounds of the inventioh may be formulated for parenteral adm.inistration
by injection, including using conventional catheterization techniques or infusion. Formulations
for injection may be presented in unit dosage form, e.g.,, in ampoules or in multi-dose

20  containers, with an added preservative. The compositioﬁs may take such forms as suspensions,
solutions or emulsions in oily or aqueous vehicles and may contain formulating agents such as
suspending, stabilizing and/or dispersing agents. Alternatively, the active ingredient may be in
powder form for reconstitution with a suitable vehicle, e.g., sterile pyrogen-free water, before
use. '

25 The active compounds of the invention may also be formulated in rectal compositions
such as suppositories or retention enemas, e.g., containing conventional suppository bases such
as cocoa butter or ether glycerides.

* For intranasal administration or administration by inhalation, the active compounds of
the invention are conveniently delivered in the form of an aerosol spray from a pressurized

30 container or a nebulizer or from a capsule using a inhaler or insufflators. In the case of a
pressurized  aeroso], a suitable propellant, e.g, dichlorodifluoromethane,
trichlorofluoromethane, dichlorotetrafluoroethane, carbon dioxide or other suitable gas and the

- dosage unit may be determined by providing a valve to deliver a metered amount. The 7
medicament for pressurized container or nebulizér may contain a solution or suspension of the

35  active compound while for a capsule; it preferably should be in the form of powder. Capsules

and cartridges (made, for example, from gelatin) for use in an inhaler or insufflator may be
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7.32 - 7.34 (211, m, 7.69 - 7.71 (111, m, 7.93 - 7.95 (1H, n);
Mass (mz): 454,456 (WH)41 9. 4-1sopropyl-N 4- Met hoxy-3-(1- |
spectra (cmwhotbpdbss 1324, 1167, 1220; et hyl pi peri dlmﬂNWO%OB“gIO)
phenyl] 11-1-NWVR (5 ppm: 1.22 - 1.24 (611, d, 6.92 Hz), 1.44
benzenesul fonam de 1.50 (211, in), 1.92 - 1.95 (211, m, 2.07 - 2.12
(211, in), fomuPed(@dtaifting 8 powdr Mk of aZoMBPou® bE thi Mdventid dnd-a Shitghle pdiwiddr,

sePtet), 3. 1@543;@&8;&%%03“;,& (3H s), 4.11 - 4.13 (111, in), 6.23 -
6.26 (111, dd, 2. 6,30 -631 (111 d J = 2.40 Hz),

6.55 -6.57 (1H, d\erosq} formgla%s fqijreanqengg he coWons referred to above (e g., migraine)
2010/ 032258Rltik| N2AGOAOD Odddn are preferably arranged so that each metered dose or "puff" of

5  aerosol contains 20 pg to 1000 ug of the compound of the invention. The overall daily dose
with an aerosol will be within the range 100 pgto 10 mg Administration may be several times
daily, for example 2, 3, 4 or 8 times, giving for example, 1, 2 or 3 doses each time.

An effective amount of a compound of general formula (I) or their derivatives as
defined above can be used to produce a medicament, along with conventional pharmaceutical

10 auxiliaries, carriers and additives. 4

Such therapy includes multiple choices: for example, administering two compatible
compounds simultaneously in a single dose form or administering each compound individually
in a separate dosage; or if required at same time interval or separately in order to maximize tl;e
beneficial effect or minimize the potential side-effects of the drugs according to the known

15  principles of pharmacology. :

The dose of the active compounds can vary depending on féctors such as the route of
administration, age and weight of patient, nature and severity of the disease to be treated and
similar factors. Therefore, any reference herein to a pharmacologically effective amount of the
compounds of general formula (I) refers to the aforementioned factors. A proposed dose of the

20 active compounds of this invention, for either oral, parénteral, nasal or buccal administration, to
" an average adult human, for thé treatment of the conditions referred to'above, is 0.1 to 200 mg
of the active ingredient per unit dose which could be administere&, for example, 1 to 4 times
per day. , ' ’
; Commercial reagents were utilized without further putification. Room temperature
25  refers to 25 - 30 °C. IR were taken using KBr and in solid state. Unless otherwise stated, all
mass specira were carried out using ESI conditioﬁs. "H-NMR spectra were recorded at 400
MHz on a Bruker instrument. Deuterated chloroform (99.8 % D) was used as solvent. TMS was
used as-internal reference standard. Chemical shift values are expressed in parts per million (5)
values. The folloiving abbreviations are used for the multiplicity for the NMR signals:
30  s=singlet, bs=broad singlet, d=doublet, t=triplet, q=quartet, qui=quintet, b=heptet, dd=double
doublét, dt=double triplet, tt=triplet of tnplets, m=multiplet. Chromatography refers to column
chromatography performed busing 100 - 200 mesh silica gel and executed under nitrogen
pressure (flash chromatography) conditions. '
- Examples
35 The novel compounds of the present invention were prepared according to the

following procedures, using appropriate maferials and are further exemplified by the following .
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7.27 (2H, ), 7.63 - 7.65 (211, m): Mass (mz): 418.4 (MI-HI. 10.
4- Met hyl - N- 14- Met hozzy-3-(1- IR spectra (cm1): 1607, 1525, 1338,

1224, 1150; whshibpRigeeri di n-4-yfam no) phenyl] 111-N a14q- 40
D149 (2H m), 1,96 - 1.93 (211, benzenesul f onani dewc([ﬁ‘}ﬂ%)ﬂmﬁ};og

(211, m, 2 30 (311, s), 2.38 (311, ), 2.76 - 2.79 (211 m, 3.10
(111, m), 3.spebificFkdmples.) Theélnld preféhred tompogulid DF thaligverBio dre-anP o2 Al bflthdsp

dd, J = 8.3 6
(111 d, 3" 2t ioed exanbpe] el porochlds o6 g ol b gl
Mass (m z): fagdngathe pRlpIgeous fhat is porsiderpi 2 ipVentioBtaRd lpy ﬁ@?'?“&??fl gt thP R
spectra (c mc})mpolxﬁtik%r thé;ﬂi&?xetxeiaxaﬂ-ltseﬂ? o2kt a genysl aTha FoNOYingddxaylby further illustrate

?g gie nes "5' f %etat'fn fg the prepar ion oef tf?ep crg)?npounds o}the presenz m‘('em!_én r’ﬂxbse skxged in the a]% 6

will readily understand that known variations of the conditions and process of the following
preparative procedures can be used to prepare theée compounds.
Prepération i: Preparation of N-(4-chloro-3-amino phenyl) benzenesulfonamide
Step (I): Preparation of 2-chlore-5-pitro acetanilide
10 Placed 2-chloro-5-nitroaniline (12 grams,/ 70 mmol) in a 500 mL three neck round
__bottomed flask containing dichloromethane (110 mL) under stitring. Then add triethylamine
(14.9 mL, 105 mmol) t6 the reaction mass drop—wise in 15 minutes at room temperature.
- Cooled the react'ion’mass to 0 °C under stirring and added acetyl chloride (6.8 mL, 84 mmol) at
0 °C over a period of 10 minutes. The reaction mass was further stirred at 20 - 25 °C for 3
5 hours. Queriched the reaction mass into 150 mL of water and extracted the product with excess
of dichloromethane. The combined organic layers were washed with saturated brine solution (2 »
x 25 mL), dried over anhydrous sodium sulfate, and filtered free of salts and concentrated under
vacuum to obtain‘cily mass (7.8 gm). .
naspecua(cnr5:1550,1335,1190;
20 'H-NMR (3 ppm): 2.15 (3H, s), 7.51-7.53 (1H, d, J = 8.56 Hz), 7.85 - 7.87 (1H, dd, J = 2.48,
8.56 Hz), 8.21"(IH; d, J = 2.46 Hz);
Mass (m/z): 215.6 (M+H) ™.
" Step (II) Preparation of 2-chlore-5-amine acetanilide
To 2 500 mL three neck round bottomed flask added 2-chioro-5-mtro acetanilide (34.0
25 gfams, 158.5 mmol) obtained at step (I) and methanol {100 mL). The mass was stirred to obtain.
clear solution and then added raney nickel (3.4 grams) slowly and cautiously using methanol
(20 mL). Hydrazine hydrate (39.6 mL, 792.5 mmol) was added ndrop-wise, under nitrogen
atmosphere by maintaining mass temperature at 25 - 30 °C. The reaction was exothermic during
addition. Further stirred the reaction mass at 25 - 30 °C for 2 hours. Filtered the reaction mass
30  through hyﬂow supercel bed and washed with methanol (50 mL). The filtrate was concentrated
' " to obtain oily mass. Added water (200 mL)énd adjusted pH to 10, by using 40 % aqueous
sodium hydroxide solution. The product was extracted with ethyl acetate (3 x 100 mL). The
combined organic layers were washed with saturated brine solution (2 x 25 mL), dried over
anhydrous sodium sulfate filtered free of salts and concentrated under vacuum to obtain oily
35  product (18.48 grams). - _
IR spectra (cm™): 3310, 1535, 1331, 1153;
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in),

(111, In),

734 -

7.37(2

Mass (m z
4- Isof:)ropill NHPVR 65 pres): ﬁ#ﬁﬁ%@r?ﬁﬁ(ﬁHﬁ)ﬁﬁsﬁsﬁ?&H’é‘i (’Cr%-4189356]?¥£§70113§1

1608;
1.24 (611, d,

m, 2.07

2.94

15

25

30.

2.11 -2.13 (211, In), 2.30 (3H, s), 2.78 - 2.81 (211, ), 3.16
-3.18 (111, n), 627 -6.30 (111, dd, J = 8.10, 2.02 Hz), 6.35 -6.37

%Qoro;o@zzékl (111 m, 6.92 - 6.96 (1H t, derAnfdoedhbokak)

- 7 70 (1H, n), 8.03 - 8.05 (1H, in);
424 426 (N%Ht

yl am ngj= @hmaﬂ619obe@zemesul=fs@@@ﬁ) de 114-NWR (8 ppm: 1.22 -

. 1.38 - 1.48 (211, | 1.95 - 1.98 (2
hfﬁsﬁwgéggﬁﬁﬁ%ﬂ)z 29 (311 s), (2 77 -né 80 (211, m, g.

OK Seqt(BD; PriparauO NHt: Fhlord:3iRetaid Phent benzeniesultensBdo

5

10

20

35

To a dry 100 mL three necked round-bottomed flask containing dichloroethane (20
mL) was added 2-chloro-5-amino acetanilide (1.5 grams, 8 mmol) obtained at siep am,
followed by addition of pyridine (0.7 mL, 8 mmol) under nitrogen atmosphere. The reaction
‘mass was stirred for 1 hour, then benzene sulfonyl chioride (1.6 mL, 9.2 mmol) was added
drop-wise at room temperature in 20 minutes and further stirred the reaction mass for 2 hours.
After completion of reaction the reaction mass was quenched into 100 mL water and extracted
the product with dichloroethane (3 x 350 mL). The combined organic layers were washed with
saturated brine solution (2 x 25 mL), dried over anhydrous sodium sulfate, filtered free of salts
" and concentrated under vacuum to obtain oily mass, which was further purified by column
chromatography using ethyl acetate and hexane as eluents to obtain 2.1 grams product,
IR spectra (cm™): 1652,1522, 1310, 1155; '
TH-NMR (3 ppm): 2.1 (3H, s), 3.52 (1H, bs), 6.34 - 6.37 (1H, dd, T = 8 56, 2.48 Hz), 6.70 (1H;
d,J =246 Hz), 6.90 - 692 (IH,d,J=8. 56Hz),725 7.39 (3K, m),766 7.68 (2H,m) 941
(14, s); e '
Mass (m/z): 325.7 (M+H)",
Step (IV): Preparation of N-(4-chioro-3-amine phenyl) benzenesulfonamide
N—(4~éhloro—3-a¢etamidd phenyl) benzenesulfonamtide (4.5 grams, 13.8 mmol)
R obtained at step (III) was added to a 100 mL three neck round bottomed flask containihg
ethanol (50 mL) under sﬁrring. Added an aqueous’ solution of concentrated hydrochloric acid
(4.2 mL, 30 mmol) and héated the reaction mass at reflux (75 - 80 °C) for 5 hours. Ethanol was
distilled off under vacuum and the resulting mass was quenched into water (100 mL) and
basified with triethylamine. The product was extracted with ethyl acetate (4 x 100 mL). The
combined organic layers-were-washed with saturated bﬁne solution (2 x 25 mL), dried over
anhydrous sodium. sulfate, filtered free of salts and conceﬁtrated under vacuum to obtain oily
mass, which was further purified by column chromatography using ethyl acetate and hexane
(1:1 mixture) to obtain 3.1 grams product. ’
IR spectra (ecm™): 1603, 1520, 1325, 1151;

H,
89

TH-NMR (5 ppm): 3.96 (2H, bs), 6.35 - 6.38 (1H, dd, J = 8.56, 2.48 Hz), 6.62 (1H, d, J = 2.46

Hz), 6.86 - 6.88 (1H, d, J = 8.56 Hz), 7.25 - 7.39 (3H, m), 7.66 - 7.68 (2H m),941(1H s);
Mass (m/z): 283.7 (M+H)

Preparation 2: Preparation of 4—methoxy-N~methyl-N—(l~methyl plperldln-4-y!) benzene-

1, 3-diamine
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3.57 (114, d), 6.24 - 6.27 (111, dd, J = 7.78, 1.67 Hz),  6.30- 6.33
(11-1, dd, J' = 8.14, 1.94 Hz), 6.37 - 6.38 (IIl, t, J = 7.99 H),

6.95 - 6.99 7.26 - 7 28 (211, 7.69 - 7
Mass (n z): é@éﬁlﬁ’m%&/ﬁ: 4- I(:I uoromN- 13- (1- et hy|%¢€§%§?“ﬁ%-

IR spectra (cnf): 1600, 1329 1271 1221, 1158; vyl am no) phenyl ]
2egie?giglfo %?bf %%km°l%%5“%§T%HE%¥°%§é§T"%Tf%m%%g%ﬁp%@m"ﬁ 85 (2H,
m, 3.17 - 3.22 (@ﬂid 2-mpthoxy G nditb phei§yla@Bne((8.9 gramp, iy .61 G} to a rougd Boptofnpd,
m, 6.95 - 6ﬂ§g fﬁﬁo%vl:d bS/ thedaditihr & 1’_:30)044-p?p69§me (2%.4i?grams, 142.83 mmol), sodium
sulfate (67.6 grams, 476 mmol) and acetic acid (80 mL). The above reaction mass was stirred
-5 for 8 hours at ambient temperature. Then added sodium triacetoxyborohydride (30.28 grams,
142.83 mmol) at 20 - 25 °C in 5 minutes and stirred the -feaction mass for further 3 hours. The
reaction mass was quenched into v'vater (100 mL) and basified to pH: 9 with 50 % aqueous
sodium hydroxide solution. The product was extracted with ethyl acetate (4 x 50 mL).
Combined organic layer was'washed with brine (100 mL), dried over sodium sulfate and
10  concentrated to obtain oily product. The product was further purified - by column
chromatography, the eluent being-ethyl acetate, n-hexane and triethylamine, to obtain 24.01
grams of puré product,
IR spectra (cm™): 3418, 2950, 1685, 1264, 1172;
'H-NMR (§ ppm): 1.35 - 1.45 (2H, m), 1.47 (9H, s), 2.04 - 2.09 (2H, m), 2.96 - 3.02 (2H, m),
15 3.50 - 3.52 (1H; m), 3.94 (3H, s), 4.06 - 4.11 (2H, m), 4.33 - 4.35 (1H, d, J = 7.76 Hz), 6.75 -
6.77(1H,d, T =8.8 Hz), 7.38 - 7.39 (1H, d, J = 2.64 Hz), 7.60 - 7.63 (1H, dd, J = 8.76, 2.64
Hz);
Mass (m/z): 352.2 (M+H)",
Step (II): Preparation of 2-Methoxy—5—mtro—N—methyl—N-(l~Boc plperldlne-4-yl) phenyl
20  amine : '
Plaiced 2-Meéthioxy-5-nitro-N-(1-Boc piperidin-4-yl) phenylamine (5 grams, 14.24
mmol) obtained at step (I) into a round bottom flask containing methanol (10 mL) and stirred
at 25 - 30 °C for 5 minutes. Added sodium cyanoborohydride (1.06 grams, 17.09 mmol) and
' formic acid (1.96 grams, 42.7 mmol) and stirred the reaction mass for 10 minutes. White solid
25  mass separated out. Then the.reaction mass was cooled to 0.~ 5 °C in an ice bath and added
formaldehyde (2.84 mL, 28.4 mmol, 30 - 50%). A clear solution was obtained. The mass was
further ‘stirred” for- 6 hours at 20 - 25 °C. After completion of reaction (thin layer
chromatography), solvent-was distilled off to obtain oily mass. Added water (100 mL) and
basified to pH: 8 using saturated solution of sodium bicarbonate solution. Extracted the product
30  with ethyl acetate (3bx 100 mL) and layers separated. The combined organic layer was washed
with brine solution (100 mL) and dried over anhydrous sodium sulfate. The orgénic layer was
concentrated to obtain 5.86 grams of dark yellow colored 6il. ‘ v
IR spectra (cm™): 3425, 2959, 1680, 1176;.
H-NMR (8 ppm): 1.45 (9H, s), 1.60 - 1.69 (4H, m), 2.66 (2H; m), 2.75 (3H, s), 3.34 - 337
35 (1H,m), 3.94 (3H, s), 4.14 - 4.19 (2H, bs), 6.88 - 6.90 (1H, d, J = 8.98 Hz), 7.79 - 7.80 (1H, d,
~ J=2.72Hz),7.90-7.93 (1H, dd, J=8.95,2.72 Hz); -

>
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(2H, m), 7.76 - 7.80 (211, m);: Mass (Ink): 364.5 (Mi-Ht WO
2010/ 032258PCT/ | N20091000145 14.  4- Met hyl - N- P- ( 1- met hyl pi peri di n- 4-

yl arni no) ph enesul fonam de IR spectra (cm1): ok
1328, 1151; ?Bll kﬁ\}gﬂgé ppr’r) 1.39 - 1.40 (211, m, 1.94 péﬁ&%o% %,
m, 2.04-- 2.13 (211, , 2.29 (311, s), 2.37 (311, s), 2. 77 - 2 80

(211, my, 3. MZSSQIJ;&)'L%@SSO\/HHS* 55 (111, bs), 6.23 -6.26 (111, dd, J =
{55 1 Rl WS s Rl B iy,
- 7.23 (211, n), To.26%50 mf. tgFe neck pugibstionCilask, afded 3-Mathexyj-nitrg dhmethy (1t ¢ |
1-559 2- E;O hnDB(N]‘ p%:r Mg%ﬁylz phenfl hmink 3 éﬂ&cﬁ ﬂﬁnﬁmﬁlﬂbﬁt}med]a'ﬁgt@ (H;,‘]E‘S!ﬁ)wa& 3}1@6
(3o A S A b C N B metdad AT
m, 1.96 (31igs Ishted By 401- 45 2C 261 §t2ed for 5 minutes to get a clear solution. Isopropanolic
hydrogenchloride; (20 %) solution (15.99 mL, 65.75 mmol).was added to the above reaction
mass, drop-wise over.a period of 10 minutes, Further the reaction mass was heated at 60 - 63 °C
for 2 hours. The solids that separated were filtered and taken into water (20 mL), basified with

10  ammonia solution and extracted with ethyl acetate (3 x 50 mL). The combined organic layer
was washed with brine solution (20 mL), dried over sodium sulfate and solvent was removed
under reduced pressure to obtain 2.5 grams of the title product.

IR spectra (cm’ ) 3410, 2956, 1650, 1174;
"H-NMR (3 ppm): 1.65 - 1.72 (4H, m), 2.55 - 2.61 (2H, m), 2.78 (3H, s), 3.14-3.17 (2H, m),

15 " 3.31-3.34 (1H; m), 3.94 3H, s), 6.87 - _6.89 (14, d, J = 8.96 Hz), 7.79 - 7.80 (14, d, T =2.74
Hz), 7.88 - 7.91 (1H, dd, = 8.98, 2.68 Hz);

Mass (m/z): 266.1 M+H)"
Step (IV): Preparation of 2-Methoxy-5-nitro-N-methyl-N-(1-methyl piperidin-4-yl)
phenylamine )

20 To a 250 ml three neck round bottom flask added 2-Methoxy-5-nitro-N-methyl-N-
(piperidin-4-yl) plienylamine (1.93 grams, 7.33 mmol) obtained at step (1I0), followed by the
addition of methanol (20 mL) and s‘tirred at 25 - 30 °C for 5 minutes. Added sodium
cyanoborohydﬁdé (0.548 grams, 8;80 mmol) and formic acid (1.08 mL, 22.01 mmol) and
stirred the reaction mass for 10 minutes. The reaction mass was cooled to 0 - 5°C in an ice bath

25  and added formaldehyde (1.46 mL, 14.6 mmol, 30 - 50%) through syrin'gé. Clear solution was
obtained. The reaction mass was further stirred for 6 hours at'2lO - 25 °C. After completion of
reaction (thin layer chromatography), solvent was distilled off under reduced pressure. To the
residual oily mass; added watér (100 mL) and basified to pH: 8 using saturated solution of
sodium bicarbonate. The product was extracted with ethyl acetate (3 x 100 mL). The combined

30 organic layer was washed with brine .solﬁtion (‘100 mL) and dried over anhydrous sodium
sulfate. Solvent was removed under reduced pressure to obtain 1.96 grams of dark yellow
colored oily mass. '

IR spectra (cm’ ) 2956, 1650, 1515, 1180;

TH-NMR (& ppm): 1. 68~ 1.71 (2H, m), 1.86 - 1.92 (2H, m), 1.98 - 2.04 (2H, m), 2.17 (34, s),
- 35  2.78(8H,s),2.94- 297(2H m), 3.25 - -3.28 (14, m),396(3H 5), 6.87-6.91 (1H,d, J=8.98

HZ),780(IH d,J= 268Hz),788 792(1H dd, J = 8.96, 264Hz),
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m, 2.31 (3H, s), 2.78 - 2.80 (214, m), 3.18 (111, s), 3.31 (111,

nl, 6.30 - 6,32 (111, dd, J -- 7.84, 2.12 H), 6.38 -  6.39 (111, d,
1= 6.82 (111, d), 7.33 - 7.35 (21 7
7.69 (11-1, '%Ozgmggﬁf 8. 01 E|||, i%); Mass (m z): ( é"%ﬁﬁm%%ﬁﬁﬁ

16. N-(4- I\/Ethyl 3-(1-nmet hyl pi peridin-4- IR spectra (cm 1): 1614,
1523, 1329, 1\;1I ﬁ’@ﬁz %ﬁﬁwﬁ ) phenyl ] benzenesulfonam de 1H NWR (5

ppm: 1.39 - é 1.94-71,97 (21-1, m, 2,01 (311, s)
2.04 - 2.14 1) Preparatiomsaf {-methoxydymethyl-(1-meting 1’88"(12‘14'31‘) beppened, 49
3.21 (111, nimmﬁeBO - 3.45 (111, . n), 6.18 - 6.21 (111, dd), 6.35

| E |1|1|1: ?T% , ? ?g ) L}‘ ??O r(xlld Ithlrée neckgc} foun%‘b%&orﬁed:?ﬂasiSadglé!liﬁm pm&ider ZI 9§0g'ram7s ééll

mmol) and 10 mL of demineralized water. Stirred the mass for 5 minutes and added
concentrated hydrochloric acid (12 mL) drop-wise. The reaction was exothermic. Further,
heated the reaction mass to 50 °C and added a solution of 2-methoxy-5»nit;o—N—meth}il-N—(1-
methyl piperidin—4~yl)phenyfamine (1.9 gran"'ts 6.81 mmol) obtained at step (IV) was dissolved
" in ethanol (20 mL), drop-wxse through addition funnel. The reaction mass was heated at 78 - 80
10 °C for 4 hours. After completxon of reaction (thin layer chromatography) ethanol was distilled
off complete}y under reduced pressure to obtain oily mass. Added water (50 mL) and basified
to pH: 9 using 50 % acjueous sodium hydroxide solution. Filtered the inorganic and washed the
cake with ethyl acetate (2 x 50 mL). The organic layer was separated and dried over aphydrous
sodium sulféte and concentrated to obtain 2.31 grams of oily product.
15~ IR spectra (cm™)=3415; 2970, 1625, 1532, 1171;
HNMR (5 ppm): 1.24 - 1.25 (2H, m), 1.68 - 1.81 (2H, m), 1.92 - 1.98 (2H, m), 2.26 (3H, s),
2.26 - 2.27 (2H, m), 2.68 (3H, s), 2.88 - 2.91 (1H, m), 3.77 3H, s), 4.70 (2H, bs), 6.29 - 6.31
(1H, dd, I'= 8.40, 2.53 Hz), 6.38(1H, d, ] =2.72 Hz), 6.68 -6.70 (1H, d, J=8.61 Hz);
Mass (m/z): 250.2 (M+H)". ,
20 Example 1: Preparation of N—[4—Chloro~3 (l-methylplpendxn—4—ylammo) phenyl}
benzenesulfonamide _
N-~(4-chloro-3-amino phenyl) benzenesulfonamide (1 gram, 3.5 mmol) obtained at
» preparation 1 was added to a 100 mL three necked round bottomed flask, followed by addition
of 1-methyl-4-Piperidone (0.81 grams, 7.18 mmol), sodium sulfate (3 49 grams, 35 mmol) and
' 25 acetic acid (20 mL)..The reaction mass was stirred for 8 hours at room temperature (30 °C),
then sodium triacetoxyborohydride (2.23 grams, 10.5 mmiol) was added to the reaction mass at
20 - 25°C im'5 minutes: This' reaction mixture was further stirred for 3 hours at room
‘temperature. The-reaction mixture was-quenched into 100 mL water, basified to pH: 9 with -
50% aqueous sodium hydroxide solution and extracted the product with ethyl acetate (4 x 50
-30  mL). The combined organic layers were washed with saturated brine solution (2 x 50 mL),
dried over anhydrous sodium sulfate, and filtered free of salts and concentrated under vacuum
o ‘ to obtain oily mass. It was further purified by column chromatography using ethyl acetate and
n-hexane and triethyl amine as an eluents to obtain 0.86 gm of the title product.
IR spectra (cm™): 1603, 1324, 1148, 1092;
35 'H-NMR (8 ppm) 1.44 -'1.53 (2H, m), 1.92 - 1.96 (2H, m), 2.10 - 2.16 (2H, m), 2.30 (3H, s),
- 2.76- 279(2H,m),3 18 - 320(1H m), 4.18 - 4.20 (1H, d), 6.17 - 620(1H dd J=8.39,2.44

-24-



(2H, m; Mass (mz): 360.3 (MrH)+, 17. 4-Fl uoro- Nd4- Met hyl- 3-( 1-
| R spectra (erril): 1592, 1523, 1334, 1162, 1153,
Met hyl pi DGFIQBQM?R,;}QES%T“ no) phenyl] 1HNWR (5 ppm: L. 4%@&20‘%&006?4%1

m, 1.96 - 211 benzenesul fonarnide in), 2.01 (314, s),
2.16(2H, it), 2.31 (311, s), 2.79 -2.82 (211, m, 320(111 |n)
- 3.40 (111, h%)6426634311}6,d?ﬁ—udﬁﬂ)lzo4dd,06@1$d8=¢h,393124014312)7A7@f§x41),756 35
(11I,d,J_7 1H%77 7829?% 6.87 (111, d, J = 8.40 Hz), 7.07-
7.12 (211, f%( FOTR76 - T8 11, |n) . Mass (rn/z): 378.2
(M 11-1)+. WBss (mid): 1980 BFHERE [ 4- Met hyl - 3- ( 1-
Examples 2 - 20:
S The compouﬁds of Examples 2-20 were prepared by following the procedure as

described in Example 1, with some non-critical variations

2. | 4-Fluoro-N-[4-Chloro-3-(1-

| benzenesulfonamide

methylpiperidin-4-ylamino) phenyl]

IRspectra (em™): 1601, 1520, 1335 1159; -

H-NMR (8 ppm): 1.46 - 1.55 (2E, m), 1.94 - 1.98 (21,
m), 2.11 - 2.17 (2H, m), 2.31 (3H, 5), 2.77 - 2.80 (2H,
m), 3.19-3.21 (1H, m), 4.21 - 423 (1H, d), 6.17 - 6.19
(1H, dd, I = 8.38, 2.46 Hz), 6.42 - 6.43 (1H, d, J = 2.42
Hz), 7.06 - 7.08 (1H, 4, T = 8.38 Hz), 7.10 - 7.14 (2H,
m), 7.75 - 7.79 (2H, m); ‘ ‘

Mass (m/z): 398.2 (M+H)",

3. 1 4-Methyl-N-f4-Chloro-3-(1-
methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide

IR spectra (cm™): 1603, 1522, 1329, 1151;

"H-NMR (8 ppm): 1.44 - 1.53 (2H, m), 1.93 - 1.97 (2H,
m), 2.11 - 2.16 (2H, m), 2.31 (3H, 5), 2.39 (3H, 5), 2.77
-2.79 (2H, m), 3.19 - 3.21 (1H, m), 4.17 - 4.19 (1H, d),
6.17 - 6.20 (1H, dd, J = 8.38, 2.42 Hz), 6.43 (1H, d, T =
2.39 Hz), 7.04 - 7.06 (1H, d, J = 8.4 Hz), 7.22 - 7.25
(2H, 4, = 8.32 Hz), 7.64 - 7.66 (2H, d, = 8.29 Hz);
Mass (m/z): 394.2-(M+H)",

4. 4-Isopropyl-N-[4-Chloro—3-(‘1-'
methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide

IR spectra (cm): 1602, 1328, 1153, 1095;

YLNMR (5 ppm): 1.21 - 1.23 (6H, d, T = 6.92 Hz),
1.46 - 1.52'(21{, m), 1.91 - 1.96 (2H, m), 2.10 - 2.15
(2H, m), 2.29 (3H, s), 2.75 - 2.77 (2H, m), 2.91 - 2.94
(1H, septet, T = 6.92 Hz), 3.18 - 3.20 (1H, m), 4.17 -
4.19 (1H, d, T = 7.76 Hz), 6.19 - 621 (1H, dd, T = 8.40,
2.48 Hz), 6.43 (1K, d, T = 2.40 Hz), 7.03 - 7.05 (1H, 4,
J=8.40 Hz), 7.27 - 7.29 (2H, m), 7.67 - 7.69 (2H, m);
Mass (n/z): 422.3 (M+H)", ' :

5. [ 2BromoN-4-Chioro3 (1~
methylpiperidin-4-ylamino) phényll

benzenesulfonamide

IR spectra (cm™): 1603, 1517, 1337, 1161;

- "H-NMR (8 ppm): 1.50 - 1.56 (2H, m), 1.95 - 1.98 (2H,

m), 2.19 - 2.25 (2H, m), 2.35 (3H, 5), 2.83 - 2.85 (2H,
m), 323 (1H, m), 4.16 - 4.18 (1H, d, I = 7.52 Hz), 6.29
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I R spectra (cM):
phenyl] 11-1-NWR (5 ppm:
2010/ 032258 welotohdd3609/ 000145
2.14 -

(211, m,

-s),.
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hIorlde

I)IRSﬁecMcm‘b 5@1(1@% 1%%7 116478 -
IR Ps’seﬁazﬁ WH, @), 17 - 1.91 (2H,
)enrx)l, Uy Yz (8, s bR Qﬁ?y& b 77280 @H,
m), 3.08 (1H, m), 3.73 (3H, s), 4.05 - 4.07 (1H, m),
6.32 - 635 (2H, m), 6.49 - 6.52 (1H, d, J = 8.92 Hz),
732 - 7.34 (2H, m), 7.69 - 7.71 (1H, m), 7.93 - 7.95
(1H, m);
Mass (m/2): 454, 456 (M+H)",

4-Isopropyl-N-{4-Methoxy-3~(1-
methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide

IR spectra (cm™): 1521, 1324, 1167, 1220;

TH-NMR (5 ppm): 1.2 - 124 (6H, d, 6.92 Hz), 1.44 -
1.50 (2H, m), 1.92 - 1.95 (2H, m), 2.07 - 2.12 (2H, m),
229 (3H, ), 2.76 - 2.79 (2H, m), 291 - 2.94 (1H,
septet), 3.11 (1H, m), 3.78 (3H, s), 4.11 - 4.13 (1H, m),
623 - 626 (1H, dd, J = 8.40, 2.48 Hz), 630 - 6.31 (11,

d, J=2.40 Hz), 6.55 - 6.57 (1H, d, ] = 8.40 Hz), 7.25 -
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with sonme non-critical

menti oned in
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- 1.387- DB (2Bm).ch5 -I1. 987@21, mp 208 - 212
1én, %@?f(ﬁ%()?é'iﬁzséﬁ %)QQ;DSQM

Ousneps of. B! £5, 24 1942111 %), 3.55 -

3.57 (1H, d), 6.24 - 6.27 (1H, dd, J = 7.78, 1:67 Hz),

1 00 PAR ﬁ)x'dh enzenssulf onamsgein,
| am

t, —-799Hz),685 63/9 H, 1), 7.26 - 728 (2H, m),
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s ul3f ojnaniete-N-[281-methylpiperidin-4-
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;#Ya%gogﬁ(éfg; SRLREResHaRiad - )

IR spectra (cm™): 1600, 1329, 1271, 1221, 1158;

| BHRRQS pBeN¥ J1.51 (2H, m), 1.96 - 2.04 2H,
m), 2.11 - 2.16 (2H, m), 231 (3H, s, 2.82 - 2.85 H, |
m), 3.17 - 3.22 (1H, m), 6.24 - 6.26 (1H, m), 632 -

6,37 (2H, m), 6.95 - 6.99 (1H, t, J = 8.0 Hz), 7.08 - 7.12 |
(2H, m), 7.76 - 7.80 (2H, m);

Mass (m/z): 364.5 (M+H)",
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2- Chl or - N 4+ GHTGHCSUIPC@%% ?é met hyI pi peri a‘f‘%-lz?gyll'gﬁzﬁo )’df?eérg%{’]s)’ 211-2.16 (2H,
benzenesul f onar ni de; 43. m), 2.31 (34, s), 2.78 - 2.80 (2H, m), 3.18 (1H, s), 3.31
2- Met hoky- N4@-tri f1 uoronet hyl - 31pi peni@liznmlsyh 263\@), RNELYIsk, 2.12 Hz), 6.38 -
benzenepul f gnam de; ‘

4LChl or o- 3- [ N- net hyl
enesul f onam de;

- Met hoxy- 34N- et hy1- N- ( 4+
enesul f onam de;
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A O A PR 441 $Bf TR 73 -

7.35 (2H, m), 7.67 - 7.69 (1H, m), 7.98 - 8.01 (1H, m);

TalDYh/DL PRI 446 ity 34) ami no]

N—[4—Methyl-3-(1-methylp1pendm-4-

ylamino) phenyl] benzenesulfonamide

IR spectra (cm™ ): 1614, 1523, 1329, 1159;
"E-NMR (5 ppm): 1.39 - 1.49 (2H, m), 1.94 - 1.97 (2H,
m), 2.01 (3H, 5), 2.04 - 2.14 (2H, m), 2.31 3H, 5), 2.77

| - 2.80 (2H, m), 3.19 - 3.21 (1H, m), 3.30 - 3.45 (1H, ‘

" m), 6.18 - 621 (1H, dd), 6.35 (1H, d), 6.84 - 6.86 (1H,
d), 7.41 - 7.45 (2H, m), 7.50 - 7.54 (1H, m), 7.75 - 7.77
(2H, m); ’
Mass (m/z): 360.3 (M+H)',

4-Fluoro-N-[4-Methyl-3-(1-
Methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide

IR spectra (emn'): 1592, 1523, 1334, 1162, 1153;
'H-NMR (6 ppm): 1.42 - 1.51 (2H, m), 1.96 - 1.99 (2H,
" m), 2.01 3H, 5), 2.04 - 2.16 (2H, m), 231 GH, 5), 2.79
- 2.82 (2H, m), 3.20 (1H, m), 3.40 (1H, bs), 6.17 - 6.20
(1H, dd, J = 8.4, 2.40 Hz), 6.34 - 6.35 (1H, d, T = 2.44
Hz), 6.85 - 6.87 (1H, d, J = 8.40 Hz), 7.07 - 7.12 (2H,
m), 7.74 - 7.78 (2H, m); '

Mass (m/2): 378.2 (M+H)'",

4- Met hy] - N-[
phenyl ]} benz
4- Met hy} - N- F
henyl ] .benz
phenyl ] e
17.
18.

4-Methyl-N-[4-Methyl-3-(1-

IR spectra (cm™): 1615, 1523, 1330, 1156;

Methylpiperidin-4-ylamino) phenyl]

JH-NMR (5 ppm): 1.44 - 1.52 (2H, m), 1.86 - 2.01 (2H,
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45.

fi\/ét hyl - Nig' I uor o- 34N- et hy! - N- (pi peri di n- 1-y1) ani no] phenyl ]

T%?Rilsu:\: F4 tri ?’Fuor oi net hy1- 31N- et hyl - N- (pi peri di n- FCT@IZ%I%MO(I) >

phenyl ] binzenesul f onam de; 47. 4:5 Exarrpl e 48: Tabl et corrprl si ng

éGSOnngogr'l;s;”ctl f:l ne cﬁi‘ ﬁ‘f o;gnggu% ;‘-'98{)%0({/2?(%% PrIéI el atl nised

starch 3 mg | Colloidal silicon dioxi d@%%ﬁ%ﬁgﬁ%@ﬂﬂ%%l earatELngyl7 -

Tot al wej ght hger t abl et 1|00 rr? - the (imad, eénmm,tls93ylrazoes3seﬁb6 (exld, I =

Ehen drilpd afd for mad i nto. tabl ets (cpitarar i o a0 BT B S 22

compound) witth an appropriate tabl et dhid:6 5@%@&@)’49 .

Conposi tfon flor Oral Administration |ngredments74s st . Active

| ngr edi et N-[3-(1-mefhylpiperidin-4-ylamino) TR spectea (om™): 1608, 1327, 1156,

phenyl] benzenesulfonamide "H-NMR (8 ppm): 1.53 - 1.56 (2H, m), 1.97 - 2.04 (2H,
m), 2.24 - 2.29 (2H, m), 2.38 (3H, 5), 2.94 - 2.97 (2H,
d), 3.22 - 3.20 (1H, m), 6.24 - 6.26 (1K, m), 6.30 - 6.3
(1H, m), 6.39 (1H, bs), 6.94-6.98 (1H, t,J = 8.04 Hz),
7.41 - 745 (2H, m), 7.51 - 7.53 (1H, m), 7.70 - 7.78
(ZH, m);
_ Mass (m/z): 346.2 (M+H)".

20. | 5-Chloro-3-methyl-N-[4-methoxy-3-(1- | IR spectra(cm™): 1527, 1322, 1154;
methylpiperidin-4-ylamino) phényl} TH.NMR (3 ppm): 1.50 - 1.58 (2H, m), 1.87 - 1.90 (2H,
benzo[b]thiophene-2-y1 sulfonamide m), 2.18 -2.23 (2H, 1), 2.31 (3H, 5), 2.40 (3H, s), 2.94 -

- 2.97 (2H, m), 3.05 - 3.10 (1H, m), 3.78 (3H, s), 4.11 -
4.13 (2H, bs), 6.27 - 6.29 (2H, m), 6.54 - 6.56 (1H, d, J
= 8.9 Hz), 742 - 7.45 (1H, dd, J= 8.60, 1.90 Hz), 7.69
(1H,d,J=1.60Hz),7.71 - 7.74 (1H, d, = 8.60 Hz);
Mass (m/z): 480.5 (M+H)".

10

Example 21: Preparation of N-[4-Chiore-3-(1-methylpiperidin-4-ylamino) phenyl]

benzenesulfonam ide hydrochloride )
The product (0.86 grams) obtained from Example 1 was converted into its

hydrochloride salt by using the following procedure. The obtained base was taken mto diethyl

" ether (25 mL) and added I mL of 10 % isopropanolic hydrogen chloride. The reaction mass
was stirred for 3 hours at 25 - 30 °C and filtered the hydrochloride salt to obtain the title

product (0.8 grams).
IR spectra(cm") 1605, 1326, 1152, 1095;

TH-NMR (5 ppm): 1.46 - 1.50 (2H, m), 1.94 - 1.97 (2H, m), 2.12 - 2.15 (2H, m), 232 BH, ),

2,75 -2.78 (2H, m), 3.19 - 3.21 (1H, m), 4.15 - 4.17 (1H, d), 6.19 - 6.21 (1H, dd, T = 8.39, 2.4
Hz), 6.44 - 6.45 (1H, d, T = 2.40 Hz), 7.08 - 7:10 (1H, d, J = 8.39 Hz), 7.44 - 7.48 (2H, m), 7.54
-7.56 (14, m), 7.78 - 7.80 (2H, m); '
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20. 0% !_act ose 79.5% Magnesi um stearate 0.5% ' The ingredients
were m xed and di spensed into capsul es containing about 100 ng each;

one capsul e %lin%/ o3Pk oxi niaM a total daily dosage. ExaidipRenosHbdoiss

Li querfall farnnmkation Ingredient Anpunt Active ingredient 1.0 gm
Furnaric acid 0.5 gm Sodi um chloride 2.0 gin Methyl paraben 0.15 gin
Propyl par abgn B./0° 38 dM@yanul ated sugar 25.5 gm Sorbitol (70%

sol ut 12.8 V K der bi |
gm Co: gpl) ng %xaslp&rﬁn% ngeepiijr??éoa ésa @%{:fp%l—l‘s 4-%i%6113ﬁ(2-1\9e%y [lnf')ie\{'l m—tﬁ?lamm 30 .

phenyl] benzenesulfonamide hydrochloride
- 4-Isopropyl-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenylj
5  benzenesulfonamide is prepared by using similar producure as mentioned in Example 1, with
some non-critical variations. The base, thus obtained, was taken into diethyl ether ’(25 mL} and
added 1 mL of 10 % is:)propanolic hydrogen chloride. The reaction mass was stirred for 3
hours at 25 - 30 °C and filtered the hydrochloride salt to obtain the title product (0.78 grams)
IR spectra (cm™): 1592, 1528, 1166, 1156;
10 "H-NMR (5 ppm): 1.22 - 1.24 (6H, d, J = 6.92 Hz), 1.43 - 1.48 (2H, m), 1.95 - 1.97 (2H, m),
2.02 (3H,5), 2.10-2.15 (QH, m), 2.30 (3H, s), 2.77 - 2.79 (2H, m), 2.91 - 2.94 (1H, septet, J =
6.92 Hz), 3.20 (1H, m); 3.40 (1H, bs), 6.20 - 6.23 (1H, dd, J = 8.40, 2.40 Hz), 6.36 - 6.37 (1H,
d, 1=12.40 Hz), 6.85 - 6.87 (1H, d, J = 8.40 Hz), 7.26 - 7.8 (2H, m), 7.67 -~ 7.70 (2H, m);
Mass (mv/2): 402.3 (M+H)", '
15 Example 23: Preparatlon of 2-Bromo-N-{4-methoxy-3- [N—methyl-N—(l-methyl p:perldm-
' 4-y1) amino] phenyl} benzenesulfonamide
4-Methoxy-N-methyl-N-(1-methyl piperidin-4-yl) benzene-1,3-diamine (2 grams, , 8.03
mmol) obtained at preparation 2 was dissolved in dmhloromethane (@5ml)ina 100 mL flask.
Pyridine (1.29 mL, 16.06 mmol) was added to the flask and stirred the reaction mass uﬁder
20  nitrogen atmosphere for 30 minutes. Added a solution of 2-bromo benzenesulfonylchloride
(2.45 grams, 9.63 mmol) in dichloromethane (10 mL), drop-wise through a dropping funnel at
25 - 30 °C. The reaction mass ‘was further stirred for 4 hours. Added water (80 mL) and
extracted the .product with dichloromethane (3 x 60 mL). Combined orgémic layer was dried
‘and solvent removed under reduced pressure to obtain oily mass. Fufther, it was purified
25  column chrométography using ethyl acétate and hexane as an eluents to obtain the title product
(1.65 grams).
Melting range:119.2 - 121.3 °C;
IR spectra (cm™): 2951, 1503, 1330, 1235 1164;
o TH-NMR (8 ppm): 1.46 -'1.49 (2H, m), 1.64.- 1.71 (2H, m), 1.83 - 1.89 (2H, m), 2. 24 (3H, 5),
© 30 2.54 (3H, s), 2.83 - 2.86 (2H, m), 3.08 (1H, m), 3.76 (3H, s), 6.64 - 6.68 (2H, m), 6.75 - 6.78
A (1H, dd, J = 8.60, 2.53 Hz), 7.28 - 7.36 (2H, m), 7.70 - 7.72 (1H, dd, I = 7.6, 1.6 Hz), 7.89 -
7.99 (1H, dd, ¥ =7.42, 2.08 Hz); ’
Mass (m/z): 468.2, 470.2 (M+H)*,
Examples 24-47: _
35. The person skilled in the art éan prepare the- compounds of Examples 24-47 by

" following the procedures described above.
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The ingredients were nmixed to forma suspension for oral
adm ni stration. Exanple 51: Parenteral Formulation Ingredient Active

I ngr edi ent active ingredient was di ssol ved of
the water for O?%?@%?lon A suffici'ent quantity of sodlsgrgﬁ?gﬁ%%gﬁmas

t hen agded with stirring to nake the solution isotonic. The sol ution

was nadedp—t T

filtered Pﬁr(Kﬁgﬁﬁg%iiﬁﬁ&ﬂpa%&&ﬂﬁ%&hﬂﬁs1;&gg?HﬁmﬁﬁgﬁﬁgggedlzgsgiLgf__

sterile [@hdiNdithoxs3-Exastisllripsidis-4ginminelphepylpenzsrentifp | ngr edi ent

%W WTgAT N—[‘i—efnhﬁlg&n?e@iyﬁmpxﬂerfdﬂ@%hﬁiﬂ§ FihElenzgleyifolaml@)0 74. 5%

Pol yet hylenelglycol 409 H"é’ ted

t oget her | #id AiFRaoE N5 g“’%"t %Qrﬁ‘wweﬂﬂ’&‘i" ﬁ’f“éﬁdpherﬂﬁl]%enze"leégﬁbﬁm

I(:ont ald ni NQR. B 4gtumneN- tMQhomk(gipbrxdzﬁeﬂmhé rE3yl] fophewlfonmyideul at i on
ngr edi ept 1 et 2

M ner al ):2? ! ’Al\ﬁ\iét gFN |Io gﬁg rsnb('l &neﬂlylﬁ%nd%\-}l ﬁ%ﬂoﬁh{enﬂ &hi&ne!;\ﬁﬁﬂ&n{aé) grn

- 4Methy] N-{4-ethoxy—3 ~(piperidin-1-ylamino) pﬁenyl] benzenesul onaﬁﬁde
31. | 4-Isopropyl-N- [4—tr1ﬂuoromethoxy-3-(l-methylpxpendm#ylammo) phenyl]

=

benzenesulfonamide;

32. | 4-Isopropyl N-[4-Chloro-3~(piperidin-1-ylamino) phenyl] benzenesulfonamlde

33, Z—Bromo-N-{4—Chloro-3-(plpendm~l-ylammo) phenyl] benzenesulfonamide;

34. | 4-Bromo-N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
35. | 4-Bromo-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
36. | 4-Methoxy-N-[4-bromo-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

37. | 4-Methoxy-N-[4-trifluoromethyl-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

38. | 2, 4-Dichloro-N-[4-methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
39. | 2, 4-Dichloro-N-[4-bromo-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

40. 4-Triﬂuor0meth6xy—N—[4—chloro-3l(1-methyipiperidin—4-ylamino) phenyl] benzenesulfonamide;
41. 4-chloro-N-[4—Chloro—3-(piperidin_—l-ylamino) phenyl] benzenesulfonamide;

42. 2—Chloro—N—[4-chIoro-’3; -(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

43, Z—M_ethoxy—N-[4—triﬂu6romethyi-3 ~(piperidin-1-ylamino) phenyl] benzenesulfonamide;

4. | &Methyl—N—‘M’-Chloro-B-[N~methy1—N-(4-methyIpiperidin—1-yl)amino] phenylj

| benzenesulfonamide;

45. | 4-Methyl-N-[4-Methoxy-3-[N-methyl-N-(4-methylpiperidin-1-yl)amino] phenyl] '

' benzenesulfonamide;

46. | 4-Methyl-N-{4-fluoro-3- [N—methyl N-(pi;iéridin- 1-yl)amino] phenyl] benzenesulfonamide;
47. 4-Methyl N—[4-tr1ﬂuoromethyl—3 -[N-methyl-N-(piperidin-1-yl)amino] phenyl]

benzenesulfonamxde,

Example 48: Tablet comprising a compound of formula ()

Compound according to examplel S5mg
Lactose . -t 60mg
Crystalline cellulose 25 mg
K90 Povidone | 5mg
Pregelatinised starch ) 3mg
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Propyl paraben 0.05 gm BHA (butyl ated hydroxy anisole) 0.01 gm Water
100 nL 10 Al'l of the ingredients, except water, were conbi ned
and heated.t Cwith stirring. A sufficient ¢ I .
wat er at aboﬁ'lt(ﬁg%)mE 2%5 t hen added with vigorous sti rr;%g%%ox%@%]l“%i fy
the ingredients and then water added cis about 100 grans. Exanple 54:
Bi ndi ng assay for humgn 5- 4T QERERRELeconmpotngs—can he—tested
according to the fol |l pwing-the procedures  Mteripls and fet hods:
"Recept or source: Human reconbi M3t GPE8sed in HEK293 leg s ‘
Radi ol i gand: [31-1] LSD (60- 80T&kiwaigRpr tabideNal 11 gpNAd CORGRALratf on -

[ 1.5 n114] Non- speci f i-c—deterrmrant-—~Mthi-et-heptnirnesylate - [0. 1

AM Reference conmpound: Methiothepin nmesylate Positive control:

Met hi ot hepi n mesyFistiRgreienie wisestcomirined entigrenubted using a solveiReadt s oxtbanak Be
carried out ifgmbibtion MatRhé drie@l anf Findd dko GBMsAcBtddtng! QoGS actvd
nmM EDTA for 60 M.yl es, at 37. C. .The i;,eactl_ on was termnated by rapid
vacuum filtration onto gf’%rgpsfw?it%lg?mq" fers. Radioactivity trapped -
onto the $i| Eempledds Corapawition fre@rdddmbosmgied t o control values in
order to ascertain any intergct of—tegtoronpotnd(s) with the

cl oned 10serotonin 5-HT6 bi ndi nqﬁg@cthgm Exa r'm/TbVét’}ﬁfErroer % I nhibition at
10 nM % I nhibition at 100 uM %étivhingiedieron |at 2d@00 LIM 2. -

Lactose 79.5% .

Magnesium stearate 0.5%

‘ " The ingredients were mixed and Hispensed into capsules containing about 100 mg each;
one capsule would approximate a total daily dosage.

Example 50: Liguid oral formulation

. Ingredient Amount
Active ingrédient _ 1.0 gm
Fumaric acid 0.5 gm
Sodium chloride 2.0 gm
Methyl paraben 0.15 gm
“Propyl parabeﬂ | 0.05gm
Granulated sugar 25.5gm

Sorbitol (70% sohition) | 12.85 gm

Veegum K (Vanderbilt Co.) 1.0 gm

Flavoring 0.035.gm
Coloring : 0.5 gm
Distilled water g.s. to 100 mL

10
The ingredients were mixed to form a suspension for oral administration.

Example 51: Parenteral Formulation

Ingredient % wt./wt.

Active ingredient 0.25 gm
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69.45 96.73 3. - 78.66 98.42 5. 918 101.6 6. 20i'71 90.83 99.64
8. 71.95 99.38 100. 63 10. 88.26 99.2 11. 8.56 64.11 94.73 13.

34.95 71.2 wo 2010-/032258 PCT/IN2009/000145

Sodium Chloride = | gs to make isotonic

Water for injection . 100mL -

The active ingredient was dissolved in a portion of the water for injection. A sufficient
quantity of sodium chloride was then added with stirring to make the solutien isotonic. 'fhe
solution was made up to weight wi.th the remainder of the water for injection, filtered throﬁgh a
0.2 micron membrane filter and packaged under sterile conditions.

5 _Example 52: Suppository Formulation
“Ingredient % wt. fwit.

Active ingredient 1.0%

Polyethylene glycol 1000 74.5%
Polyethylene glycol 4000 | 24.5%

The ingrediénts were melted together and mixed on a steam bath and poured into molds

| containing 2.5. grams total weight.
Example 53: Topieal Formulation
B Ingredients ©gm
Active ingredient 0.2-2 gm '
Span 60 4 2 gm
Tween 60 ~ 2gm
Mineral oil Sgm
Petrolatum - 10 gm
Methyl paral;en 0.15 gm
Propyl paraben - 0.05 gm
BHA (butylated hydroxy anisole) | 0.01 gm
Water © ] 100mL
All of the ingredients, except water, were combined and heated to about 60 °C with
stirring. A sufficient quantity of water at about 60 °C was then a&ded with vigorous stirring to
emulsify the ingredients and then water added q.s about 100 grams. |
Example 54: Binding aésay for human 5-HT; receptor
15 ~ Compounds can l;e.tested according to the following the p}ocedures..

Materials and Methods:
Receptor source: Human recombinant expressed in HEK293 cells

Radioligand: [PH]JLSD (60-80 Ci/mmol)

~33-



45.25 80.78 IS, 99.44 104.28 17. - 64.27 93.00 18. - 63.42 92.37
Literature Reference: Monsma F. J. Jr., at a., Ml ecular Coning and

Expression gf, %}9 V23610t oni n Recept or with Hi gh Af i ni 609000145
Tricyclic Psychotropic Drugs. Ml . Pharnmacol. 1993, 43, 320-327

Exanple 55: 5-FIT6 fanctional assay cyclic AMP 15The ant agoni st
property of the p;mgmmebﬁc@&aﬁoheummn 5-HT6 receptors was determ ned

by testing their_effeg n CAl V cunmuy tably transfected
11EK293 cel | s. B?Iﬂmpﬁg}‘ te‘ﬁ‘ﬁ“aé‘bgﬁethé e?mm?sﬁfa%eh@namg 11T6 receptor

will lead to an Referreasmpbumdadethiptheriyudsdgie activity. A conmpound that
I's an agoni st Wi bSO AMIhGHEASSesiife CAVP production and a conpound
that is an antagonist .w !l block the agonist effect. 20Human 5-HT6

receptors wdpab "Bﬁ‘é‘ﬂ"&ﬁﬁ stably expressed in 11E1(293 cells. These
cells were pl at eReabtionSwibarriqal oat i S0 v TRISERCIFAR 74 paitaining § hpM0eGied-al

calf serum (F d 500 p.Lgl LD

CC? i ncubat M#ﬂg r}%r eqolném%raé%g & Efaci%on wgs texgri&t)eﬁtbg gatp?d;xg%mq}lhﬁloﬂ
confl uence lat gl fibai filiemt Ragivagivity h&)peb@p@rﬁwrﬂms wagletermined| and comParEdo
experiment, fhe ?ZHJGE[IK Srgfredi zgcéf‘@iﬁ &gw&&bn@%@' tdsh BonfpBurld) Weth ahorasheed
once wth serumtree medi um ( wo nL of SI MrLBMX nedi a was added
and i ncu¥at é?!Ot%Et‘“%I?ITG“TdH}gSE‘B m nut es. The nedia 5 were renoved and
~ fresh SFI VRI BWX [Tegkam@ONn] abdlinhiitbani Ousv dahithidengs |anth lhhipBiokat |
serotonin (as anta st) wer e ed tjo th roprii ate - and
i ncubat ed for 30 mgﬁrjlnﬁ' Fol I%%ubaﬁogﬁg t he md}dgﬁkﬁe_..
renoved and the cel | & vver(, washed oncel wit H9%5nL of| - PBS ¢phosphat|e
buffered sal i ne)j—Eagh welt—was treategd W t18366 nL ¢ol d 9584xet-hand
and 5 p. M EDTA (j2:-1)_at-4{C for-1 hourl—Fhe é:ﬂ' Fs—were—thgnscraned
and transferred |nt05Eppendorf- 10 t ubes. Th% %ubes were centrifuged
for 5 mnutes at{ 4 Ceand {he sopernatants 88 stored at 9%64C unti
assayed. CAMP-goftent—y red—JaygErA ~100.63
~(enzyne-i munoassa using th }3\ n_Biofrak cAMP ETA kit ,
(Asnersham | t PN [225)10- The| procedur e usied i s*%2§ desdri bed #38r the |kit.
Briefly, AWP is meteqimey by tgeg conpeti t|gzr116efvwen unbzatBeT ed qAWVF
and a fixed quantity 15 of peroxidase-l-abel] 99d cAMR—F-of L,i.ﬁ bt+reing
sites on anti-cAWP abti body The anti body |3sf‘ Fm’mbl lized,  6nto
pol ystyrene micrijotitre wells pr ecoat ed withsa5second ant Bbedy. The
reaction is starjed—fy—adtrreg—56—pt; roxtgégge=taljeted gk 10 the
sanpl e (100 pL) |pre-T"hcubated with the antiserum (300 ) for 2 Hours .
at 4 C. Followirg 1 HWour incubation at] 4 C6%Xe unfound P3¢fand i s

separated by a grmplg wasiimngprocedure. Thgnzan erzyrre substrate, 20
trimet hyI benzi dilne_ (1), _i$ added and ilncubated-at—Ho

for 60 mi nuiisatryReteracse Moprna & Js o shdd MAPoH eCIates ‘f‘ﬁao‘éﬁ‘pﬁ’f%fdg Név‘ﬁ
1.0 Msul phlSErbtﬁmﬁ(Rle&pﬁfld']tﬁ BEehr £8wiyt fon TrigelicoPsycteacpidPrugs. Vot Fhirmacel.

pl ate spectr eier ‘at 450 ma within 30 minutes. In the
functi onal %ghﬁl%g‘a&?cl ase assay, sone of the conmpound of this

~invention m@saxﬂmsﬁiebmcwl@bmwﬂkmant agoni st with good

sel ectivisty overpr fiiheh » herind e&@a&@g sat ahe n,mﬁdnusimg rakpres . was
serotonin receptors such as %;%rr %@F /4 ma Qadﬂ%a Lells.
Phar nmeoki néttireined bygigsting their et go 539“’?“5?' e "2%% LV

obt ai ned f r mdidybf Madgbionad the herbant HHS; r@kptadotil |1€lad6mn mWEPelrlaM ,cYeipdi a).
were used Ao, KL gbﬁl}%%%' is Qr("a%fmst will show an m-EQEsFéQn L ANPI ﬁf&lu&&hrﬁﬂd 8

were housed I'n-eac nimal s were P f asted over night 30 and
mai nt ai ned miﬂpaufﬂzhahﬁﬂ?@tqu’dﬁW’él‘élP%“&?Sﬂ"é Hfir e rat s were dosed NCB'

(10 ny/ kkg) oral |}¥unﬁﬂ¢~}ﬂﬂtréa%)ﬂ@ﬁ0«t@é Mored arsdieyably ﬁﬁﬁssdﬂm HEK293 cellsAtThesach

Trozen ar - “Hovermibg ey eires MR Zhedf ?éﬁ}s?%?@a‘ﬁ‘?@?“ﬁ?%@%’

corrpound in pI asnma were determ ned using LC- IVB/ M5 net hod.

14
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WO 20101032258PC11312009/ 000t 45 Schedul e tine points: Pre
desc0.25, 0.5, 1, 1.5, 2, 3, 4, 6, 8, 10, 12 and 24 hours after

dosing (n= Conpounds were quantified in pl ;
E%Oﬁ/]s_‘?w t Pl 3 AN R¥9/000145

val i dat ed hod using solid phase extraction technique.
compounds were quantified in the calibration range of 2-2000 ng/nil

in plasma. b H%ﬂ%a%g%cm{e@ Bk }ﬁzaasz%%hﬂlﬁr Cﬁlebé]fs%te&ﬂm&ﬂ&f@dw@ﬁ; i n
t he batch and

ual i contro r ead
Phar macoki rféytdo ﬁdﬁoﬁfﬁ’é‘f"é pefore “Hﬁat‘o" ‘?f 'ﬂfﬁfge ﬁr ar £ P?’ °f ’g’en??%l e of
di stri but i amiure medis anaepowe anl heslidene eathbdrenca wih Behlem &by merivgt (SFM).
bi oavai | ablfll‘vhorXIr Xﬁp@x&é}uﬁ%ﬁ&% &h}iemal mgama@attsﬁeotf@hom@lﬁé tid lia

software W I'n version 5. 1. anpl e Nunber Strain / Sex . Dose

(ng/ kg) Vehveed eenRudt @doﬁeshcﬁﬁMﬂ@Wam% cquiAitng( FGIOP FomRerndE Apd AR
(ng. hr/ L) slioRniafas al;aagﬁ\;é@lvbea@addew the4ppiBpriaW Sdliatand BiobAed RIEGH 4@itds.n

Oral 372 SFsollowmg mcu%a’aon the medna 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 and 5 M
EDTA (2:1) at 4 °C for 1 hour. The cells were then scraped and transferred into Eppendorf

10 tubes. The tubes were centrifuged for 5 minutes at 4 °C and the supernatants were stored at 4
°C until assayed.
cAMP content was determined by EIA (enzyme-immunoassay) using the Amersham
Biotrak cAMP EIA kitv(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
15  of peroxidase-labelled cAMP for the binding sites on anti-cAMP antibody. The antibody is
immobilized onto. polystyrene microtitre wells precoated with a second antibody. The reaction
is started by adding 50 pl, peroxidése—labeled cAMP to the sample (100 uL) pre-incubated
with the antiserum (100 mL) for 2 hours at 4 °C. Following V] hour incubation at 4 °C, the
unbound ligarid is separated by a simple washing proceduré. Then an enzyme substrate,
20  trimethylbenzidine (1), is added and incubated at room temperature for 60 minutes. The
reaction is stopped by the addition of 100 mL 1.0 M sulphuric acid and the resultant color read
by a micretitre plate spectrophotometer at 450 nm within 30 minutes. .
In the functional adenylyl cyclase assay, some of the 'compéund of this invention was
found to be a competitive antagonist with good selectivity over a number of other receptors
25 ihc}uding other serofonin receptors such as 5-HT 4 and 5-HT5.
Example 56: Rodent Pharmacokinetic Study
Male wistar rats (230 - 280 grams) obtained from NIN (National Institute of Nutrition,.
Hyderabad, India) were used as an experlmental animal.
Three to five animals were housed in each cage. Ammals were kept fasted over mght
30  and maintained on a 12 hours light/dark cycle. Three rats were dosed NCE (10 mg/Kg) orally
and intravenously on day 0 and day 2
At each time point blood was collected by jugular vein. Plasma was stored frozen at -
20°C until analysis. The concentrations of the NCE édmpound in plasma were determined

using LC-MS/MS method.
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5.35 34 /Male water for injection 1. 44 3.65 Wstar 10 SO%DEO
-400 in Intravenous 2885* 0.14 4314967 2. 18+ /[ Male water for

injection ¢@8L,80k9s 1- 29 PCT/IN2009/000145

' Schedule time points: Pre dose-0.25, 0.5, 1, 1.5, 2, 3,4, 6, 8, 10, 12 and 24 hours after
dosing (n=3). The NCE compounds were quantified in plasma by validated L.C-MS/MS
method using solid phase extraction technique. NCE ‘cofnpounds were quantified in the
calibration range of 2-2000 ng/mL in plasma. Study samples were analyzed using calibration

5 sarﬁples in the batch and quality control samples spread across the batch.
Pharmacokinetic parameters Cr, Tinaxs AUC, AUCs, half life, volume of distribution,
clearance, mean residence time and thereby oral bioavailability were calculated by- non-

compartmental model using sofiware WinNonlin version 5.1.

Example | Strain | Dose Vehicle . Route of Conax Tonax AUC, | Tin | Bioavailability
Number | /Sex | (mg/kg) administration (hg/mL) () (ng.hr/mL) {h) . (%)
6. Wistar- 10 50% PEG-400im | Oral 372+85 | 2.174+ .| 1421106 5.35% 34
Male water for injection 1.44 3.65
Wistar 10 50% PEG -400 in Intravenous 2885+ | 0.14:% | 4314967 | 2,18+
Male water for injection 401 | 0.10 ) 1.29
8. Wistar i0 50% PEG-400 in Oral 964+ | 1.67% 622;’2 + 5.40: 63.
Male water for injection | . ' 110 1.15 1025 2.56
Wistar 10 50% PEG-400 in Intravenous 2645x | 0.08=% | 9919701 2184
Male - water forinjection - - . 154 | -00 : 054
is. Wistar | 10 50% PEG-400 in Oral 503x | 233+ | 24624901 | 3.15% 99
| Male’ water for injection | 263 | 115 _ 2.99
Wistar 5 50% PEG-400 in Intravenous 727+18 | 0.08= | 1231352 3.08%
Male : water for injection ] 100 2.11
10

Example §7: Rodent Bram Penetration Study
Male Wister rats (230 - 280 grams) obtained from NIN (National Institute of
15  Nutrition, Hyderabad, Ind:a) was used as an experimental animal. Three animals were housed
in each cage. Animals were given water and food ad libitum throuéhout the experiment, and
maintained on a 12 hours light/dark cycle. ‘
Brain penetration was determined at steady state in rat. One day prior to dosing day,
‘ male wistar rats (225 - 250 grams) were anesthetized with halothane for surgical placement of
20  jugular and femoral vein catheters. Aﬁer surgery, the rats were housed in individual rat infusion
cage connected wnt}} infusion components (Instech Solomon; Plymouth Meeting, PA. USA)
and allowed free access to food and water - |
NCE gompomid was dissolved in water and administered at a constant infusion rate (5

mL/kg/hr) over 6 -10 hours at a target dose rate of 1.0 mg free base/kg/h. Blood samples were
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8. Wstar

10 50% PEG- 400 in Oral 964* 1.67* 6222 5A0 63 /Male water

for injection 110 1.15 1025 2.56 Wstar 10 50% PEG 400 in
I ntravenous,2645%4.0338 9919 701 2.18 /Male PCT/IN2009/000145

10

removed during the latter part of the infusion to confirm steady-state’ blood - concentrations,
brain and blood was collected and estimated. Animals will be sacrificed to collect tﬁe plasma
and brain tissue and was homogenized. Plasma and Brain was stored frozen at -20 °C until
analysis. The concentrations of the NCE compound in plasma and Brain were determined using
LC-MS/MS method.

;l‘he NCE compounds were quantified in plasma and brain homogenate by validated
LC-MS/MS method using solid phase extraction technique. NCE compounds were quantified
in the calibration range of 1-500 ng/mL in p]ésma and brain homogenate. Study sampies were
analyzed using calibration samples in the batch and quality control samples spread across the

batch. Extents of brain-blood ratio were calculated CVGC;)

Example Strain/ Dose Vehicle Route of Steady State Brain
Number Sex (mg/kg) administration Penetration

C/Cy)

6. Wistar/ 1 50% PEG-400 in Intravenous 0.05+0.01

Male-- . water for injection

§ | Wista/ | 1 50% PEG-400n | Intravenous 0.04% 0,01

Male water for injecﬁon

15. Wistar/ 1 50% PEG-400 in Intravenous 0.35+0.08

Male ' water for injection.

15

20

25

Example 58: Rodent ‘Brain Micro ‘dialysis Study for possible modulation of
Neurotransmitters
Male Wister rats (230 - 280 grams) obtained from N. I. N. (National Institute of
Nutrmon Hyderabad, India) was used as experimental animals. ’
Group allocation Group. 1: Vehicle (Water; 5 mL/kg; p.o.), Group 2: NCE (3 mg/kg;

p-0.), Group 3: NCE {10 mg/kg; p.o.)
Surgical- Proccdure Rats were anesthetized with chloral hydrate and placed in

. Stereotaxic frame. Guide cannula (CMA/12) was placed at AP: -5.2 mm, ML: +5.0 mm relative

from bregramsa and DV: -3.8 mm from the brain surface according to the atlas of Paxinos and
Watson (1986). Whilé 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. |

A day prior to study animals were transferred to home cages for acclimatization and
impfanted probe was perfused overnight with a modified Ringer’s solution compriséd of: 1.3
uM CaCl2 (Sigramsa), 1.0 pM MgCl, (Sigramsa), 3.0 uM KCI (Sigramsa), 147.0 pM NaCl
(Sigramsa), 1.0 pM NaHPO,.7H,O and 02 pM NaH,PO,2 H;0 and and 03 pM
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" waterier
Oral 503*

injection- 154 -0.0 0.54 15. Wstar 10 50%EG 400 in

2.33* 2462 901 3.15* /Male water for injection . 263

1,15 2.99 WO\%ﬁ)y()g{ZSSS 50%°EG- 400 in ‘ PCT/IN2009/000145
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neostigramsine bromide (Sigramsa) (pH to 7.2) at a rate of 0.2 pL/minutes set by a
microinfusion pump (PicoPlus, Harward). On the day of experiment perfusion rate was

changed to 1.2 pL/minutes and allowed for 3 hours stabilization. After stabilization period,

four basals were collected at 20 minutes intervals before dosing. Dialysate samples were

' co]iected in glass vials using CMA/170 refrigerated fraction collector.

Vehicle or NCE (3 mg/kg or 10 mg/kg) was administered by gavages after four
fractions had been collected. The perfusate was collected until 6 hours after administration.

Acetylcholine concentrations in dialysate samples were measured by LC-MS/MS (API

4000, MDS SCIEX) method. Acetylcholine is quantified in the calibration range of 0.250 to

8.004 ng/mL in dialysates. ‘
On completion of the microdialysis experiments, the animals were sacrificed and their

brains were removed and stored in a 10% formalin solution. Each brain was sliced at 50 pona

cryostat (Leica) stained and examined microscopically to confirm probe placement. Data from
animals with incorrect probe placement were discarded.

Microdialysis data were expressed as percent changes (Mean S.E.M.) of baseline that
was defined as the average absolute vahie (in fM/10 pL) of the four samples before drug
administration. .

Effects of NCE B &10 ﬁlg/kg) and Vehicle treatments were statistically evaluated by
one-way ANOVA followed by Dunnett’s multiple comparison tests. In all statistical measures,
a p < 0.05 was considered signiﬁéaﬁt. The Graph Pad Prism program statistically evaluated the
data. ' V V |
Example 59: Food Intake Measurement

' Male Wister rats (120-140 gm) obtained from N. I N. (National Institute of Nutrition,
Hyderabad, India) was used. The chronic effect of the compounds of general formula (I) on
food-intake in well-fed rats was then determined as follows.

The rats were housed in smgle home cages for 28 days. Durmg this period, the rats
were either. dosed orally or ip, with a composition comprising a compound of formula (1) or 2
corresponding composition (vehicle) without the said compound (conh‘ol group), once a day,

and the rat is provided with ad libitum food and water. .
On 0, 1%, 7", 14", 21* and 28" day the rats were left with the pre-weighed amounts of

~ food. Food intake and weight gain were measured on a routine basis. Also a food ingestion

method is disclosed in the literature (Kask et al.; Furopean Journal of Pharmacology, 414,
2001, 215224 and Turnball et. al, Diabetes, 2002, 51, 24412449, and some in-house
modifications.). The respective parts of the descriptibns are herein incorporated as a reference

and they form part of the disclosure. -
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| ntravenous 7271-18 0,08 1231 52 3.08* /Male water for injection
0.0 2.11 10 Exanpl e 57, Rodent Brain Penetration Study Male Wster
rats (230 Zﬁ&dzgfoﬁgﬁg obtained fromN N (National Insti {)@f,nggfg,ﬂg(ﬁ%
Nutrition, era d8 I ndia) was used as an experinental animal

Three animals were housed in each cage. Aninmals were given wat er and
food ad |ibitum sdare%;g&e.uiuv& REm RIS havERRbwn aﬁdtamhﬂtyaskgagdm@ raeoaeageZm

hours [ight/ dogr l%ake: %&con((!]lxcted m%{le albove m%é‘x?eg' ratafﬁ (sfs \(I)\?el’th?r e rg;gg or 90 m

st eady statg 'nrat 0si ng
(225 "250 grebr) were anest hetlzed with haI ot hane for surgi cal

pl acenent Oﬁgxﬁgpwm%ﬂam%nﬁﬁmwy[y&in catheters. After surgery,
the rats_were hoysed .o i I Vi dual rat _inf usmnK/g]és?e cqonnected. W eg
nd

i nf usi on® componehPSFIHETBIRLPERFEITS OBPYRASERSR ORARY PrRTTOPREe ey
al | oned fr eesizgroegld of mithd cepuiiou theabiest recognition N@Enalehpound was

di ssol ved i n watg, it Q1 Qs‘oStﬁeraﬁs? oBafmONREAN. 1 R Wﬂgﬁﬂ mhﬁté(o?
m./ kg/ hr) over 6 -10 hours at a tar dose rate of 1. free

base/ kg/ h. BrEHg- 's"é‘?%B?de Indipd was ushes S¥ppeimenta %mitﬁormwf Bers housed in
removed dur ey cighe Ahiahls eterepi@pttonl % Fred idedrivation hefbre oﬁ@dﬁylaﬁdrgwen water ad

st eady- gpat ﬁbl Qﬁgug\i}mé?ﬂ@ﬁ% @%Jeﬂx%én?;&}@ma Efﬁre@ 0@5‘% &h&?g;ﬁﬁ%ﬁ o§ 8. | A tg‘edr gnd

estimated. Anina be sacritice srma_and brai n
tissue and Wershidvrrgenpdeidual ppss fonl W’“B?eaﬁbf?nma@toéhe@ﬂ frozen at -20
t until analysi SoneBRfip @ONL G4 Feddlive® Méhiol (1tth/K§KBa1CyOﬁpcaﬁcstﬁierlsa B lafismBme

and Brain "";%Ee?ve %n%,:oxlrxp*dn %gxe'%srmu@ gge&her ol\r/z§ Y, OF i réﬂ':}berltllore one hour,of Ean\x/lgc?fal& t ed

conpounds were br a onbg enate
LC M5/ M5 neM@UDIWSIMh(}%oI i d. phase extraction technl gue. NCE conpounds

were quaptified 49 e;zpb&n&@w:traﬁtad QR in203S0Qf 50 m@& R0 de b ofk§8d18, aNd

brai n honogenate, .S u a S were S] cal
AR Bt s S R SR S R L R R LS R
10bat ch- . Bntmmlwmfdexbmamb}ebtk Getiortattien 1048 rogn hmhicuii aediianElpf)CpYered in
Exanpl e Nu %Ew masking tape alone (al and a2) were positioned in two adjacent corners, 10 om. from

the walls. After 24 hours of the (T1) trial for long-term memory test, the same rats were placed
20  in the same arena as they were placed in T1 trial. Choice phase (T2) rats were allowed to
.explore the open field for 3 minutes in presence of one familiar object (a3) and one novel object
(b) (Amber color glass bottle, 12 cm high and 5 cm in diameter). Familiar objects presented
similar textures, colors and sizes. During the T1 and T2 trial, explorations of each object
(defined as snifﬁng, licking, chewing or having moving vibrissae whilst directing the nose
‘ 25  towards the.object at a distance of less than 1 cm) were recorded separately by stopwatch.
Sitting on an object-was not regarded as expioratory activity, however, it was rarely observed.
T1 is the total time spent exploring the familiar objects (al + a2).
T2.is the total time spent exploring the familiar object and novel object (53 +b).
The object recognition test was performed as described by Ennaceur, A., Delacour, J.,
30 A new one-trial test for neurobiological studies of memory in rats - Behavioural data, Behav.
Brain Res., 1988, 31, 47-59. '
Sofne representative compounds have shown posmve effects mdxcatmg the increased
_novel ob_)ect recogmtxoq viz; increased exploration time with novel object and higher

_discrimination index.

Example Dose mgrkg, Exploration time mean * S.E.M " Inference
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Strain/ Sex Dose (ng/kg) Vehicle Route of administration Steady State

Brain Penetration (Cb/Cp) 6. Wstar/ Male 1 50% PEG 400 in water for

I nj ection %) @1\4 5}%{;5 .05 0.01 8. Wstar/ Ml 5
2 epdrntie/000145
PEG 4001n V\)g inj ect ion Int ravenous 0.04 0.01
Number p.o. (sec)
6. 3 1002+ 154 | 1527+132 Active
8. 3 6.72+195 9.58+£2.26 Active
15. 3 6.89+1.54 | 13.26+2.380 Active

Example 61: Water Maze
The water maze apparatus consisted of a circular pool (1.8 m diameter, 0.6 m high)
constructed in Black Perspex (TSE systems, Germany) filled with water (24 % 2°C) and
5  positioned underneath a wide-angled video camera to track animal. The 10 cm® perspex
platform, lying 1 cm below the water surface, was placed in the centre of one of the four
imaginary quadrants, which remained constant for all rats. The black Perspex used in the
construction of the maze and platform offered no intramaze cues to guide escape behavior. By
contrast, the trammg room offered several strong extramaze visual cues to aid the formation of
10 the spatial map necessary for escape learning. An automated tracking system, [V ideomot 2
(5.51), TSE systems, Germany] was employed. This program analyzes video images acquired
via a digital camera and an image acquisition boards that determined _path length, swim speed

and the number of entries and duration of swim time spent in each quadrant of the water maze.

Example Scopolamine Induced Reversal
Number _

6. ' <3 mg/kg, p.o.

8. <3 mg/kg, p.o.

15. <3 mg/keg, p.o.

15 Example 62: Chewing/Y awning/Stretching induction by 5-HT¢ antagonists
Male Wister rats weighing 200-250 gréms were used Rats were given vehicle
mjecnons and placed in individual, transparent chambers for 1 hour each day for 2 days before
the test day, to habxtuate them to the observation chambers and testing procedure. On the test
| day, rats were placed in the observation chambe_rs immediately after drug administration and
20 observed continuously for yawning, stretching, and chewing behaviors from 60 to 90 minutes
|  after drug or vehicle injections. 60 minutes prior to the drug administration Physostigramsine,
0.1 mg/kg i.p, was administered to all the animals. Average number of yawns, str;atches 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,
25  Neuropharmacology, 2004 47 195-204. (B) Bentey J. C., Bourson A., Boess F. G, Fone K. C.
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15. Wstar/ Male |I' 50% PEG 400 in water for injection |Intravenous
0.35 0.08 Exanple 58: Rodent -Brain Mcro dialysis Study for

possi bl e m)%zqﬁ Q% f Neurotransmtters Mal ecYirgh@vood1ad S
(230 - 280 grams[i obtained fromN 1. N (National Institute of 15
Nutrition, Hyderabad, |ndia) was used as experinmental animals.

Group al | ocat, N6y QUA., Perit Yehbiekm 4. \Wtpsiish Buihl dEPharadloly, 189DURS 27),
NCE (3 mg/k%;gﬂpls%'3 Group3 NCE (10 ng/kg; p.o.) Surgical

Pr ocedure: 1's re anesthetized with chloral hydrate and placed in
St er eot axi ¢ Exmmplet3: asstve apadaned a (CMA 12) was placed at AP -5.2 nm

M.: +5.0 nm rel ahhigis ddrel tafidh B £8hA-RN3stpNBrold, audagﬁ: fatsfat di@nce

brain surface accordjng.to the atlas of 1986)..
Tl o Ehe o, Shayite ST ETgT * BeRoET 190 ALt EED 390 SL wide
(CWA 12, 4 mm 27P@m inasight) s@sttvetd td'nstablghedtdhﬁ&gr!gmwé%oetanmp Femridnparenir ed

in place. Sing>tHE Enymén?eg %V@d’séfvepﬁié 'bengIr oflﬁae am?r%l iﬂgw the Xﬁ&atus The
mai nt ai ned before subj ectin he ani mal rior
study ani malPRemRE s 19 vided e PR S(?@t"tﬁ?? tI’yo‘i CQ&E@IS?Wt‘?‘?eYP’?t%edé‘nd

25 i npl ant edmgr (pbeng/Esmip evideian® BOm@\high Bét glose takitelTroat afde icaimbet. Rhageallers

sol ution,co Bingion
(Sigr am;rl g) @gﬁ% §ﬁgﬁ%?mll§§as‘§gar% gj)%g\i‘}t{q gh 0 Oquﬁll\laaéw % ar glryg zgﬁ gl e 0 AM
Na2HPO4. 7 112‘0“"‘36.%3 fpreer @ormamam preasuzd |2|§Q)mg_1nlg witth apd 'gasgm ﬂlummated The
neost i gr ansip& obhe M@o&pﬁh&éxﬁ OBRsted P ghi@ of Léaz)orxaintaastﬁﬂésestéﬁl bdds Bat were

pL/ m nutes set by.a mcroin P|c
day of expe?FWb‘ﬂ%éaﬁ’Sﬁ?ﬁ?gs%aﬁedLé é“’@\gp a‘r’fm(raldgetn erat?rsﬂppl M- fut %sm g%\%%
al | owed f or figorhwhichswastserrnbledzance every N-‘eeeqndssacam the 26!3%#\ preistpisd rantoefr

basal s wsr e4§@d hnffd iths Has ga@cumeelf&eascohtﬂﬁ %Nﬂﬁa@@xﬁcﬂﬁ@a R8hd s calibrated
Di al ysate sanples were 5Scollected in Lass vi al s_ usi ngigc:l VI A1170

refrigerat e8°PFagY 6 e@ﬁ?"?“é’c“t‘rﬁ’r‘“ defRstirectieregfancee ?‘%a‘ﬁﬂ FUEF 28 WGPk g)
was adm ni steradebyrydawagesicahitativn diohevokagawith cnsgdiadsitmen col | ect ed.

‘The perfusage e\p@@n&p%ljgge%gd until 6 hours after adm.nistration.

Acetyl chol i ne concentrations in dial ysate sanpl es _were neasured,
LC-1VISTMS (APl Qores W%@S@Rﬁm}a@t%ﬂuﬂyfe\éé nE%‘ﬁB‘Pﬁt%ﬁ@‘ﬁ veighing a0 ?%Oed
in the lczal i Pl Wé}ﬂud'e&mgﬂnﬂs];w@e %&khﬁﬁtﬂe@&oﬁ% I‘I}g:/uﬂhefdmﬂmdt@bxyﬁeat €8 the

On conpl et the m crodial X i t i

sacrificed gaﬁ/cf?hnm ‘mﬁl ns o lQrée(i ?,%,E e ar”?%e%%g}étrcg pal%ﬁ’exg%&gx% S%ri#gl in
sol uti on. EdksHingr apystangd oxee theagimat hag@ommet%htualeé oy ept thet front ¢fj thegghamber.

stai ned andLﬁmQ%rm% S PSRARGAb }eyor&aa (@seﬂxfyumsecroe&gaana hase ®mbletelat a
fromaninals Wltg orrect robe gi r% ‘gfdr’vgsecon .
15MGr odi al e s R amE e o SeReRES Jor ok PB 50 Yy )
of baseR§ neadniirdgtersdate tikedninmd d Aanalsheerather ragexealnsthbluh@mﬁatqae&(twwn teddh10
AL) of the JraﬁrHi%(s%%ﬂ;g L\%ﬁ\}%ﬁ%&fn%ngro?%GQMb@ ward @lgdng@to TEMove anﬁom%g()f

NCE(3&10rrg e treatnments were statistical
eval uat ed bSifagprg cwa;ReANmAmf ighibigapedingyips P Avdvated24hoyrs %Mmeaﬁﬂa? f®on
tests. |In apdst-thfindlol by rdt@aing AR asikhhESto m%@iempm@ez%dm&dﬁ@msw tensdo enter

signi ficant e J%chmﬁg%&cfl%{mwm MR8 Q V{agterg‘élhfeﬁl cally evaluated the

-data. Exanp asut erre Male Wster rats
(120- 1480 gm) obtRafersaek: {A)Fallnban P.M.NRoveN& (B..Gishim A n&bstt 176-69.2004.Ngeirt f9ron,

Hyder abad, Aen.@kc%)mew@@w%wex ahe, @&HnanACweﬂ‘Jf Rabph9 . § hiee&OORAY Rt
gener al forlg;{»roch g:xy Ig95 65, 6, 2796-2799.
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-25foodl ntake in well-fed rats was then determ ned as foll ows.

The rats were housed. in single hone cages for 28 days. During this
peri od, thewb%ﬁm‘ﬁ%@ ei ther dosed orally or ip, wth BCODNOS#E4SON
conprising a conpound of formula (1) or a correspondi ng conposition -
(vehicle) without the said conpound (control group), once a day, and
the rat is freumiged viith ad |ibitumfood and water. 300n O, I1d, 7th,
14t h, 21d and 28th day the rats were left with the pre-wei ghed
anounts of _food. F i ; i ght gain were nmeasured on a.
routine basf'écoﬂpgugggpt#%%éé{éﬁ%@%% method is disclosed in the
literature (Kask et al, European founnal of Pharmacol ogy, 414, 2001,
215-224 and Tunbal|l et. al., Dfabé 2002, 51, 2441-2449, and sone
i n-house nodi fications.). The respective parts of the descriptions
are herein incorporated as a refeseszes 35and thgy form part of the
di scl osure. ~ 'Some representafive cogpounds have shown the
statistically significant decrease ¥n food|intake, when conducted in
t he above nanner at the doses of ei /RKg or 30 ng/ Kg or both
Exanpl e 60: Cbject Recognitiongf e‘cogni ti on-enhanci ng
properties of conpounds of this in r’e estimated using a
nmodel of animal cognition: the object. If{gcogni tion task nodel.

Male Wster rats (230 - 280 gra.ms)h obt a| nﬁad fr{)@] é\lltselmds&lvate(sNati onal
Instituté ofts fueoisomprdits PRiyHIPE TP APAHTE] XASLPHLRE S experi ment al
ani mal s. Four anyksiSRYRS R; haUSathy basaeeoh difaget andedchriildepepieply RRPFE™  on
20 % food depyivatign befar i ‘ Siky1adydElCi-Of)dinery,

t hr oughout &ﬁ{éog%%( pheﬁ?%nt(g‘é§3aﬁ%§a?%%é§)?ﬁgxggoér%&g(df%bhléyur s | ?g ht /)dar k
cycl e. Al sohdib(€-Eaaliyl adraleo(GrebidligBt:ed to individual arenas for.! hour
in the absence y obj ect s. One group of 12 rats received

vehicle (1 nl/Kgy al ly and another set of aninmals received conpound
of the formula (N—ei®eHer drElIrPtgryf®y | before one hour of the’
fam.liang(Ti) ang, epRbee- hydiatn, (C2E:)alY5 Tyeo@kSanliyhe hlo@GaS ek 8 PTout
ina 50 x 50 50 cmopen field made up of acrylic. In the.
fam liari zaﬁaﬁ‘ﬁ’phase, (F1), the rats were placed individually in the
open field for 3“niwapeeseds1tp@; which two identical objects (plastic
bottles, 12.5 emheight x 5.5 cmdianeter) covered in yell aw maski ng
tape alone (al and a2 r.e positiaqned in,t j CRIRaKy11@;-Ccm
fromthe wali g APpEp ?S\Qgﬂﬁlﬁ?? By h‘gl%fei%’ ité?l?(g?ée‘?glrgﬂ%eghg- h ﬁﬁ_ﬁ?ﬂ)r y
test, the sagekealgeinEs€oplkaieaulo(QFsplonHalogGrfealyks Biys %”%r e
placed in Ti trial. Choice phase (12) rats were allowed to explore
the open field for 3 mnutes in presence of. one famd|ar ok 3)
and one nov@i Thsispseqund By dt‘ﬂﬁﬁé‘rdg‘allo?’ eéﬁ“égéls%6%?%%%{]?5&&%%)%%1&% 5
cmin di ameiggikoxyRelolG:ax)atipl, ectofC:isketsent latp(GirGralieor hieCufagdkoxko| or s
and sizes. During the T1 and 12 trial, exp]orations of each object
" -(defined as sniffing, licking, chew ng or_havin Vi n i bry )
 whil st @0redt ng:ommmeséaigsg trotgirds v %QRbﬁjhé@gge&t a!e?g"g‘r g‘%‘?ﬁﬂé‘@g@‘

| ess than 1 Cg)g@(o%gy@lo(cg@ja@gcﬁ@@r@yam@, yo(StQpilgt @ halo §hitalalkgxyon an
obj ect was not reégarded as exploratory activity, however, it was
rarely observed. Tl is the total .time spent exploring the falm' lﬁt‘ﬁf
- obj ects (al s+TR2}ompditadi & didimed ot elbimt |, rbersinelut is dxgspashi Gy CORE 't A P ar
obj ect and Vel =]o obj ect recognition test was
per f ornmed as@%a@%’t’?ﬁ?%@?%@@%ﬁﬁ%eﬁ@A., Del acour, J., 30A new
~one-tri @5 test for neurobiological studies of menory in rats -

Behavi our al gd@kefoomBsiiavs clBiniii in Beit. 1, whOES R B hydrdgenFglogen, (Cr-C:BEYRE-
representatiyve conpo ve r ity s hig e kg, t he
i ncr eased n59)851‘0’8%'y&?{&%égg%’gf%%%%\?ﬁg?}&f !ﬁa\éoﬁ(e:gésﬁeag&eirg I orqde:altc(i§S ?)n tg; ne
wi th novel object and higher discrimnation index. Exanple WO .
20101032258PCT/ EN2009/ 000145 Nunber p.o. (see) 6. -
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3 10.02 1.54 1527 1.32 Active . 3 6.72 1.95 9.58 226 Active 15. 3 6.
89 1.54 13.26 2.80 Active Exanple 61: Water Maze The water maze

apparat us cqpél

besk ggf a circular pool (1.8 m dianeter,pcRmboitdddgh) .

constructed @I ac Perspex (TSE systens, Germany) filled with water

(24 20 and 5p05|t

track ani mal; phgntd
sur f ace, vvas Iaeed in the n [.e one
tbFnzenesIuE{gn

quadr ant s, L‘?ﬁ’éﬁ'ﬁéﬁeﬂy pdipt-y 8’?“0%1‘?116“3?]

i.oned underneath a w de angl ed video canera to

n& %IM@P&Q&Q' wtidnas mecMﬁdﬂghéngﬁﬁ dosdisang dthe wat er

gi nary
atr)x}n%bk Per spex

used in the zeﬂﬂ@bwb[e{hbw—bﬂ~mdﬁelpmu®n~&-mumpﬂ0}anhﬁwﬂ Rengefea foimids:
i ntramze Cuggd N IMiERr&5$RRARNGRANI A lanfDb) ﬁ@wb@ﬁienes&x&emﬁxd@ hing

room offered several stron ext g\maz e Vvi.sua

formatior of-HePremk- §"p§‘flf’r§'f (rpsth

aut onat ed t raBicinby-

was enpl oyed,_ Fﬁmbg!-
digital canera an

| engt h, swi M-Ep¥elodd v

time spent | 1IBRAGN-

eatyera s pen B o,
[@\Chtoen3-(I- Mt@ﬁmwndm—z—y(aﬁmﬁh)henyﬂS@ngﬁsulﬁ?mﬂdeser many]
RARALAT AOAMASRYh IS RndiTREES e @ BniR; 2

an | magje acqui sition boards tha&? det erm ned path

yﬁ&’ﬁ‘ﬁ’éﬂ"‘ -Grmigpynhed beare YRR dn of swim
[qBgttiorB-( Dinethyiepandinelryldweim pheipt Hirpdeaesifondvede;

Scopol a”id" e JRSYGS P BEMERSE) 3 @ metiiplpBiinth Sreonihdy pReny berihe Mt lidesD - ©-
4.-Methyl N-[4—Methoxy—3 -(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
»2~Bromo_N-{3 (1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

4-Tsopropyl-

-N-F3+( l-methylpxperxdm—4—ylammo) phenyl] benzenesulfonamxde,

4—FIuoro—N-{3-(1-methy]p:pendxn—4—ylam1no) phenyl] benzenesulfonamide;
15 - 4—Methyl—N—[3 -(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
Z-Bromo~N—[4-Meﬂ1yl-3 -(1-meﬂxylpxpendm—tl—ylammo) phenyl] benzenesulfonamlde,

N-[4-Methy

4-Fluoro-N-

1—3-(1-methylp1per1dm—4-ylammo) phenyl] benzenesulfonam1de,
[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

47Methy]-N-{4~Methyi-3-( 1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
20  N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
5-Chloto-3-méthyl-N-[4-methoxy-3-(1-methylpiperidin-4-ylamino) phenyi}

benzo[b]thiophene-2-yl sulfonamide;

N-[4-Chloro-3- (1-methylpxpcndm—tl-ylammo) phenyl] benzenesulfonamlde hydrochloride;

4-Isopropyl-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide
25  hydrochloride] =~ .. '

Z-Bromo-N*{tl—methoxy—B-[N—metﬁyI—N-(1-methyl piperidin-4-y1) amino] phenyl}.

. benzenesulfonamide;
N-[4-Bromo-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

N—[4—Ethoxy-3§(1 -methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

i 30 N-[4-Triﬂuoromeﬁ1yl-3-(pipéridin—4—ylamino) phenyl] benzenesulfonamide;

4-Fluoro-N-
4-Fluorg-N-

[4-fluoro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
[4-Methoxy-3-(piperidin-1-ylamino) phenyl] beiizenesulfonamide;

4-Methyl-N-[4-bromo-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide; '
4-Methyl-N-[4-ethoxy-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
35  4-Isopropyl-N-[4-trifluoromethoxy-3-(1-methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide;
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15. < 3 ng/ kg, p.o. 15Exanple 62: Chew ng/ Yawni ng/ Stretching

i nduction by 5-11T6 antagoni sts Mal e Wster rats wei ghing

200- 250 gr aRpg YRb632083€d. Rats were given vehicl e i nj eceComeo@mnopids

pl aced in individual, transparent chanmbers for 1 hour each day for 2
days before the test day, to habituate themto the observation
chanbers ands- Is@scb;iymgﬂacmmedmmﬁndﬁnaﬂmw pstylideyzengselfosamiés; e ‘pl aced in
the observaty R, 6RAAL ﬁ%x@ﬁ?a&m@f&hﬁﬁl}qéﬂ&e aﬁﬁcﬁt ration and 20

observed conti nuous stretc E‘? chew ng behavi ors-
from60 to %Bﬁ?i“ﬁlﬁ‘{"@s(lﬁ?‘@wp‘?ﬂd@ggﬂ?’m%H‘i“’&’(lbbef‘?‘?j“’é PHRES 60 ni nut es
prior to thesBiomwg-NapnhiorsI-(1 adeihgipipbridi4 gdabing) phanpl§ benesneifdnamgékg i . p,
. Was adm n§ Ste etgo& ?-Ar%&g?ﬁ%w ep%nd;fe‘x-?%ﬁﬁ% ﬂﬂ&%%@nzgfesdm '

stretches and vac urin m nut es

observat i on p¥etheg- Wvé“r*éﬂvw le(piprdin -garpiae) p 8933}’1] Rfﬁ%@‘eﬁfo’\?"f “gl ei ght
A., S., Wol4 epidilord-N-[4-meHoxeB-(1-dethylpiparidelylafis phagd bogyesuBdBdide; 4 7,

195-204. (B) ur s cnshesu C. W
2010/ 032258FC ﬁ’n%‘%%]éé? gﬁﬁ?fg Hperich N@‘ ﬁﬁﬁ%%‘]ﬁ “gi-‘)es 1F%ﬁ‘_1e,l< Sl ei ght A
., British Yoliftvatemsthonikfiralom-bgynetyipperidinbglaminp) phoryl7_ 1542) .

Exampl e @3: f&g&smﬁn@m@é dance Animals were trained in a single-trial,

S e R B S RIS e RO e, The
wi de, and 27BClivroiNa[4heblogpkd- (l-n@tbmlsh)mdm’éﬂamm)%@a%b¢ﬂ§¢¥e‘2§1f@t@§1d&ns The

front and ! OPVURES N [ARARRRALRRM 13- %kp'e% ek pﬁesﬂglbéd%aiaé,uﬁ‘sna&meobser ve
t he behavi our ani nal_ i nsi

: g)pg § ogl hlznber was

di vi ded i nt &Mﬁﬁv‘%%‘a}lﬁfﬂéﬂf gethyld ety S'f{"a YRR PUPILH Lt ter t hat
cont ai nets a enmhdsuttpanityg 50 mm wi de and 75 mm high set close to the
front of the g %} ’ﬁ?\?- AV %y%ﬁ!ﬁ';de&lﬁ@t ,Qémé@p%n&gmmm%&measured 9
mmin wdth an con al ne ovver  um'nation source. The
| ar ger conpdienzersyfonfaiddur ed 210 nmin width and was not illum nated.
The fl oor 0fzLMEth}a-bdﬁtmofb@qpaﬁ&mm(p@@mm1s_;n)edmo]fphaxygrberdemuimﬁmxde and

hori zontal s I eel r ter and
spaced 12.5 L{r%ﬂ\tglg\ﬁ@’m uo(rzolﬂnre{ri?'alngts gen r\a%ﬁ’é?erém' p)}lmndﬂbm?@me mMA to the
grid fl-odt, mne@ehulﬁvagmé% mmtae@mmmv@ptyrecososle%@@ﬁlwora’&'Efss the 16
bars. A re5|ﬁ5r%g&gtlgagpg@epgf,tega§saIAQm@chm cro ohnms was- cal cul ated: for
a control group of rats and the apparatus was calibrated accordingly.
An electronic circuit detecting the resistance of the ani mal ensured
an accurate sur precm;s e Hie wepayatioy of oenvertdi of foraple 4Dia0 wlaisfed tih elaigol. tveisd

wi th change | !O’E si stance. El perinental -procednre: This was carried
out as descri preV| ously Adult male Wster rats wei ghi ng 200-230
20 gransz%erféac%écf"mﬁhﬁ“‘i‘rﬁf famyla (8. br ought to the laboratory 1 hour
before the experinent. On the day of tr ng, animals were pl aced
Facing the rear of the |ight corrpartllrs@ t he apparatus.. The tiner
was started once the aninmal has conpletely turned to face the front
of the chanber. Latency to enter the ?‘ k_c anber was recorded

(usual Iy <20 seconds) and havi ng conplet «FT_ entered the dark
conpartnent an inescapabl e foot shock of .75 mA for 3 seconds was 25
~adnministered to the aninmal. Animal's were{then returned to their hone.
cages. Between each training session conpartnents of the _
- chanber were cl eaned to renove any cont i ngr,0l factory cues. Recal |
of this inhi bitory stinulus was eval uated 24 hours, 72 hours and on 7
day post-traininng by returning the animal_into the |ight chanmber and
recording their latency to enter the dar@chanber, a criterion tine
of 300 seconds was enpl oyed. 30Reference: (A) Callahan P.M, Rowe N. -
- B., TehimA., Abst. 776.19.2004, Society for neuroscience, 2004. (B)
Fox G B., Connell A W U, Mrphy K. J., Regan C. M, Journal of
Neur ochem stry, 1995, 65, 6, 2796-2799. 35 WO ' ' '
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10K. represents, hydrogen, (Cl-C3)alkyl, cyclo(C3-C6)al kyl,

hal o( G - C3) al kyI aryl O aralkyl; "e represents 1 to 2; 2. The
conpound asw:({,ﬁlgyggzsgn claim1, wherein Rl is hydrogenpclratogem4s
(C1-&3)al kyl, 15C3) al koxy, cyclo(C3-C6)al kyl, cycl o(C3-C6) al koxy,

hal o( Cs- C3) aI kyl or hal o(G -C3)al koxYi 3. The conpound as clainmed in
claim 1, wheuigipeR@nd-SodyIiages, ushglaogihle e@cinga)at aglybase in presence of

(Cl C3) al kox AOCIN- forhal QO Civhéas alt ky |
or halo(G - ég 81¥ OIV%QtZ@&#E%p%%&n%%Eg%S cl a{)&rsr]g?yl n cl glf)ml

wherein R3 |S@SWW?)@“@%F“°W@@@H“I(01 c3)al kyl, (Cl-  C3)al koxy.

cycl o( C3- Co) al kyI cycl o( C3- C6) al koxy, hal o(CI -C3)al kyl or.halo
(C1-3) aI koxYi The. co ed W&4iRI 1) WRRhi S
hydrogen él C%?caTs tg the Eg‘gafa%f fa('so %‘EF ?Onhhgﬁ%(%oahhés) al kyl; “aryl or
ar al kyl ; ZSCO@NS@he corrpound as claimed in claim1, wherein R5 IS
hydrogen, hal.088R coffetnded foahiytmn, (C1- C3) al koxy, cycl o( C3- Co) al kyl,
cycl o( C3- C6) al koxy, halo(Cl-C3)al kyl orR hal o (Cl1-C3)al koxy; 7. ‘The
conmpound as clainmed in clai m Whl ch | sel geted fromthe group

consi sting of: N. { 4- Chl or o- p i di n-4-yl am no) phenyl )
‘benzenesul f onam de; ‘
4- Fl uor o- N[ 4- Chl oro-3-( 1- rrethylpl |d|n4 Iamno) phenyl ] ‘

benzenesul f onam de;
4- Met hyl - N[ 4- Chl or o- 3- O net hyl pi perl di G-yl arni no) phenyl ]

benzenesul f %ﬁ%ﬁ %hffzgl chlonde denvatxves, in presence of suitable solvent at ambient temperature to

ﬁg nlz Zﬁg ;]ghP %/ l@htg_lln mcgepourl;doo-f fo-rmule-l (r{f wgg'elnrﬁ) Ll s?lll;s,ltlthltxgns are’as &%‘ned ncl) llalglhle nyl']

2- Br onp- N- [ 4- Chl or o- 3- ( 1- et hyl pi peri di n- 4-yl arni no) phenyl ]
benzenesul f Q0 a4Tphl@maceutical composition comprising a compound according to any of the preceding

4- Fl uor o- N[ 4; Met Qoxglﬁﬂag%)égﬁf" Q\Xcleﬁg %lrx%rn ﬁieﬁﬂ RBHiBR )or leezﬂé/ la]]ong with a

benzenesul f SR&M y pi-per.i di n- 4sty r;
phenyl ] ben)_l@mgxmpfﬁl@ i Eertivhoamount of a compound according to claim 1, its eresmsome its

2- Brono- N- [ %ol B@Wﬁs@mﬁrﬁcd’uﬂ@tlﬁ Ydc@it4BR Ishl6] iR-pharyhanticaily) acpdperhiplsplvate and
ropyl - N[ 4- Met hoxy- 3- (

benzenesyl fonamt%) g %ono pral

1- et hy 1 gi p@PY HRLopPaH nog) phienyl ) benzenesul f onani de;

4- Met hyl - N- P- Met hoxy- 3- ( 1- net hy1pi peri di n- 4-ylami no) phenyl ]
benzenesul f dhaiplema@uiRriorppdsidn (at -ciistedyip glapedf d‘f’fh°h4°°§19§1°ﬁs r?B‘) pREAYI ]

benzenesul f QRadesif haRiPRikuebHibn(ihe BRLKBIRRI BBdocyamishivfors
phenyl] benzenesul f onant d

4- Fl uor o- Mgar(n@a-ﬁﬁg{eﬁg*ﬂ ﬁmhxﬁgqrf, d‘imﬁ'l%fd B?F%:?FF??& in lﬁléoﬁiﬂ cilrectly or indirectly acting -
benzenesul f aarbpibteteive ddmpdurhit dngiloxithn®; @uthisfnyhatirp eeint HIMO-Gpé Frdyefyse

Lz)hg [r‘])(gln% %3222 rﬁ}&esul f %&%{f&!ﬂgeﬁ%ﬂﬁs&: mhﬂntprs NMDA receptor antagomsts, AMPA agonists;

pi per 1 di n-4-yl am no % unds
benzenesul f @mmuel@ W‘?Wm%%aﬁym 3elqase pratoRSARTRtioR of A7 “&“‘%’/f( YHS S8yPe
phenyl ] ben%ﬂﬂ@ ltfeOfaR4¥k Q€ ;growth hormones; CBI receptor antagonists or inverse agonists;

4- Fl N-[ 4- Me] - 3= h ¢ agonists;
benzgﬁregul f%?fé?r“ﬁt% *JDE?)IV( d%x{'& %{%%rs,déﬁbﬁA %‘%& Qg&msg Rl s

4- Net hyl - N- hibtaist hyH3 3- {aevitsy | fiEFer i eHORisE- y Pam BB phagsyistp ST
benzenesiyl f onatRise; > 28 hokeBepkoh- Mol PinfRedaiisle Nvil - yposiss;n ojusqatisiny Mp

benzenesul f onar nj de tive modulatars.
5- Chl or o- 3- AEPFAES “[‘%WFE’PWBW”@‘”? TORY RIS BEPT TS 4- y1 ani no) phenyl |
benzo[ h] t hi ophene-2-y1 sul f onani de;

N-14- Chl or o5 3 A ngh e W&P&%%Eé&g’as éax%&ﬁﬁklgﬁl)s 1@&616)'\1::]1011 comprises one or more,

benzenesulf&na droc

4-1 sopr opyl ammnmgwa Seﬁicte@/@loﬁy‘?’?) Biour P’ﬁferﬁdﬂ‘t’?r‘faéf’g?f’ﬁ S5eBH TSR fhe group
benzenesul f onam de 25hydr ochl ori de;

2- Brono- N- { 4- met hoxy- 3- [ N- net hyl - N-(l met hyl- pi peri d| n-4- yl) am no]
phenyl ] benzenesul fortarnide;
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2, 4-Dichl oro-N44- brono- 3- (pi peridin-1-ylam no) phenyl]
benzenesul f onam de;
4-Tri f 1 uor ored bawys2ies ( 4- chl or o- 3- ( 1- net hyl pi per| d| N- 4- PCAMN 200000145
phenyl] 10 benzenesul f onam de;
4- - chl-or o- Nd4- Chl or o- 3- (pi peri di n-1-yl arni no) phenyl ]

benzenesul f QRAREHAL Alzhemed, vitamin E, ginkolide, donepezﬂ nvastxgmme, tacrine, galantamine,

g e S; le ﬁ I’e g u |N]: E)‘ﬁ%‘?f‘? e rIQS—%B& lbutamore\é nj[e)syg? capromoreluYe, mmocyc ne erm(rh;llcme

2- Met hoxy-N44-tri f1 uor onet hyl - 3- (pi peridin-1-yl am nc) phenyl]
benzenesul f oidafhedarmaceutical composition as claimed in claim 10, which is in the form of a tablet, -

4- Met hyl - N[ %agﬂiee{ogvﬁgtll&'eﬂﬁ m{;!»po&}{'oﬁé SR, %iuﬂbrﬁ?gfsteﬂélﬁrorﬁbn injdciablE, Mhﬂ@in
phenyl] 15 begzene t %‘_ ingle dose o mpultiple dose units.
4- Met hyl -N- (B9NER ‘“?ef i inpln doRop AUIHRE A Fpl peridin-1 -yl)anino]
phenyl ] benzenesul f onam de; 4
4. Met hyl - N- 11l- Tﬁelphﬁrmacautkhlmﬂwitwﬂ%s ¢lpimed i cdhim 10 41 Jha reatmes}t angfpepryyeption

b enzenesu' f Q %H}x (1-3 @f&ons such as anxxety alzheimer’s disease, depression, convulsxve disorders,

4- Vet hyl - AR f uororret 47T4- et eridin
pheny! ] 20b sEHEgmPgnTizaaders ﬁ’éﬁ“l“%e h?ag%/ft"&n%’%‘?‘%@f'&?’w ds ‘ge“ = R,
st er eoi sonergysonali§y. dpatiyypsyohsis, m@:rqnhafsmmepwabh,waxam@@btdatﬁs‘e maRift s
and solv lie, flhrar ation of conpound of formula
(1) as cﬁ}al ns'ﬁh?olp If)g eﬁi&&\;ﬁﬁn ] gporrﬁﬁgses 25 reacting a conpound of -
formula (11), NH wth pi peri di ne-4-one derivatives, using a
suitable r edlucnﬁg;haﬁﬁeﬁmamdnmmm Blajpied Benas 10 for Sittaiéng aigiGr prevebtiaat
anbi ent tenper 5o obta Sinf) ndldl
substituti ongda con ltcf’é1 sur‘fe ‘fl%drg?%%drlbq’gghésfe%%ag#gcsg%g for a}ﬁ
preparat i on oggmf@@mumdﬁmurﬁ‘i%m?ta’e @isgrdess; eestrainteioel pad PPy’ m 1 whi ch
conpri seg reactl ng a corrpound of forrrul a (I I I) 122 i 1t5
1-12N. . 6¢ The ' phagmacenti S lalmed i& claxm ?0 {t& Elg ing a
with aryl Lﬂfﬂ?lphéwa?ﬁ”‘ &%‘I"I W?ﬂlaﬂs/e% Fh Bredence of SufTabl &
- sol vent at ahdpipenticallyeififpative bmowat ofe SHTotstualake Ghlb'éﬂirpmﬂﬁ@“bfa nI“’éﬁ‘WPf@“’
(1), wher ei M @l hiof U Shdh bl sBflafSaigbioned in claim 1. 10. A
pharmaceut i cal conposition conprising a conpound according to any of
the preceding clains or a pharnmaceutically acceptable carrier,
di | uent ,20r ecii7ph ewthodfor thofresticat cllk disgdanbi the @entrdh evrapesystee adldied tefriafiectddy e
amount of a %{ERO%‘P 0 b At whith Sonphi€l FroAHRPWRES patiehtS
?ts L & i'%\ Qt%:r){é?n&% ﬂ'x'e %W rr? 61‘3 £ 18 pa

pol ynor phs, o recelt ¢ ccept abl e sal

phar maceut i GWPW’S@Q’ EPcHI oy IOI\;%OE‘P%I’HGI ofifgmpp (B a5 ‘iegfﬁ?dé” TR KPS of
above. 11. iy pharmaceutical conposition as clained in claim 10,

whi ch conprises one or nore additional active ingredient selected

fromt hezsgr qy pTgeO,r,‘,%I,%é %c&gd;% e g%ﬁ ?%@ﬁ:ﬁstﬁe LR ERIALS | anxiety, alzheimer’s

gamma- secretase 1n egation 1 nhibitors; |retly
or i ndi rect Idjease tdemegsiere QeOpEive @ffieﬂ%é’bﬁeéﬁifcfﬁﬁﬂ‘ésmaﬁ‘PPIde’éﬁ@éﬁ? cadac

anti-infl AMEBARY nﬁﬁ@r@tcﬁsord%ﬁ%\ ﬂé@&ﬁﬁ@&l@rd&@ psythosh| pddphienia, psychotlc

acetyl chol | ne esterase in SraerVPA
agoni sts:  cSAPBTRYETRATEH Qﬁﬁaaﬁfné'f’éé Scthﬁoephrenfaé%s e(ag?r %So%ggﬁ% rdélt§ fldorﬁ

neur otransmtters conpounds i nducing the rel ease of growth hor rmnes
CBI receft orl9hhe a’gﬁwﬁ ageagding tojchipel s ehezriothe spiddisonien s withsrawakbironpie abpsg
-and PDE- | X ispfaidiel Qcke, @Q@%uﬁa@\/rﬁi[ds SogBf0d lifipeSinel] fedfddedefierage disetiars,

hi stam n 1-13 ant agoni 5- HT4 agoni sts or partial agonists; 5-HI6
25ant agoni stgés"r"‘é’tf“%@ra& ‘%}’Fﬁ'é’ept or antagoni sts; muscarinic M agonists;

‘nmusearinic M2 antagoni sts; netabotrophic glutamaic-receptor 5
: pOSI ti ve nodolise ofaxompound accordmg to any one of claims 1 to 7 in the manufacture of medicament

35  for the treatment and/or prevention diseases related to the serotonin related 5-HTj receptor.
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12. A pharmaceutical conposition as clainmed in clainms 10 or 11, which
conprises one or nore, additional agents selected fromthe group nore:
addi ti onal sgenicssesected fromthe group consisting Atwhamdeoids

vitam n E, ginkolide, donepezil, nvastigm ne, taerine, gal antam ne,
rnemanti ne, NS-2330, ibutanoren nesyl ate, capronorehne, m nocycline
and rifanpicine 13. The pharmaceutical conposition as clainedg-n

cl ai m 10, \éhi Bie usesofj qempépad fagpordingfto ghe i 9, forcthg Gefreent gievention o
!o;enge;i Syﬁﬁpg&ﬁgkﬁ£§ph%?&ﬁaﬁxﬁmhghbaﬁds&ﬂ§ﬂaﬁﬁﬁ&ﬂ<@mm8hedﬁmdﬂg

i nj ect abl e, erein 5sai: rmis.admnistered.in OSS19"
rrujl tiple dc?'gﬁssﬂ'ﬁl"?‘%p.“?s“’féfgsﬁd%@’ E’F%armr?hg}seag clﬁ% at® %3’ ﬁp%eg?oﬁ g%&gesfgcl, ai med
in clair 1Qgrsdnality tdiverdens.cpsyshosis: rarsdliepnaliay rmsxehotic dspregsionc parkipep disease,
condi tions n%yﬁ,uc}az%pﬁaﬁi,gmodi@ha,laeﬁmﬁa_s&ae&ease, depression, -
convul si ve di sorders, obsessive-conpul sive disorders, m graine,

headache, itive menory disor 15D, " ' ,
c’lggﬂlg e ef compouné )?%c}g{ssi{nlggg EP% cla A fortfd ﬁ&%ﬁé \ Eﬁﬁ/oq 'p%@é’nqg of

psychosi s, phT &nicar. p epression, par'|nson's\~|seasF,
mani a, 10s chisigbpiditiisauchysniitdea Gomcins pwy sudEsys: dfokp gy ieuma fld e
phar macgnt i S@HREOFRRFhdnk; GBurdfpdabradveBiortids, gistbifitestifal addubesithe t r eat ment
and/ or prevention of cIinicaF conditions such as w thdrawal from drug
abuse syndrome, stroke, head traumm, mild cognitive inpairnent,
neur odegenesat compowhid sosidwedty cipirs Lrvdieninesid camwpundicradiglaisledy . 16. The
phar maceuti cal conposition as clainmed in claim 10, further conprising
a therapeutically effective anount of a 5-11T6 re-uptake inhibitor,
nmel atonin, a nelatoninergic nodul ator or a pharmaceutically
acceptagd e salt thereof. 2017. A nmethod for the treatnment of a

di sorder of the central nervous systemrelated to or affected by the
5-HT6 receptor, in a patient in need thereof, which conprises
providing to said patient a therapeutically effective anount of a
conmpound of forrmula Was defined in any one of clainms 1 to 7. 2518.
The met hod according to claim 17, wherein the said disorder is

anxi ety, alzheimer's disease, depression, convulsive disorders,
obsessi2fe- conpul si ve di sorders, m graine, headache, cognitive nenory
di sorders, ADHD, personality disorders, psychosis, paraphrenia,
psychotic depression, parkinson's disease, mania, schizophrenia,
pani ¢ di sorders and sl eep disorders. 3019. The nethod according to

- claim1l7, wherein the sai.d disorder is withdrawal from drug abuse
syndrone, stroke, head trauma, mld cognitive inpairnent,

neur odegener ative di sorders, gastrointestinal and obesity. 20.
Use of <@ conpound according to any one of clains 1 to 7 in the

manuf acture of nedi canent 35for the treatnment m d/or prevention

di seases related to the serotonin related 5-HT6 receptor. WO

2010/ 032258PCT/ | N2009/ 000145 21. The use of conpound according to -
the claim 20, for the treatnent and/or prevention of clinical

condi tions such as anxiety, alzheiner's disease, . depression,
convul si ve di sorders, obsessive-conpul sive disorders, mgraine,
‘headacﬁ@, cognitive nenory disorders, ADIID, 5personality disorders,
‘psychosi s, paraphernalia, psychotic depression, parkinson's disease, -
mani a, schi zophreni a, panic disorders and sl eep disorders. - 22.
The use of conpound according to the claim20, for the treatnent

and/ or prevention of clinical conditions such as withdrawal from drug
abuse syndrone, stroke, head trauma; mld 10cognitive inpairnent,

neur odegetterative disorders, gastrointestinal and obesity. 23. A
compou as claimed by claiml, wherein said conpound is

radi ol abelecl. 15 20 25 30 35 ' :
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