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are believed to involve a disturpfanse of the neurotransmtter

5- hydroxytryptam ne (5-HT) oRsiserotgnin. Serotonin is localized in the
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(e.g. 5- HT2A & 5-HT2c), 5-HT3, 5:dT4, 5-HI5, 5-HT6 and 5-HT7 subtypes.
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t herapeutic indications in which this receptor is likely to have a ngjor
role: learning and nenory deficits and abnormal feeding behaviour. The
exact rolwoabiodie2ss8- HT6 receptor is yet to be establi shedTiiN2ood/hen4CNS
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therapy, as well as the use of a radiol abel ed conpound of formula 10(1) to

prepare a nedi canent useful in the treatnent of various disorders that are

related to 5- HT6receptor functions. I n anot her aspect, the

invention relates to the use of a conpound according to the present

invention in conbination with at |east3one further active ingredient for

manuf acture of a medi canent for the treatment or prevention of diseases and

conditions. 15-1In still another aspeet,-the invention, relates to

conpositions conprising and net hods
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for using conmpounds of fornula (1). In yet anot her aspect, the
invention further relates to the process for preparing conpounds of formula
(1). Fol Iwoizogyass2sshe partial |ist of the conpounds bel eagiiNgobd/eoogener al
formula (1): 20N 4- Chl or o- 3- (1- net hyl pi peri di n-4-yl am no) phenyl ]
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benzenes aMiRSYARATIGehas ]V\é' 2’(‘5@!@%’0@22 ‘8I5@TT6| F@@ﬁw Q‘UIMNEB AlSO Several clinical

4- Methyl aMd@pljé@'hllﬂé’ %a\% f(léh mhﬁ'&' !f&'tQ@Fécgﬂt& £ WdipHanl aspgﬁg%lnlsts at this site

benzenesul f onam de; N43-(1-neth Pel‘l di n-4-yl am no) enyl ]l
benzenes éﬁr?%ﬁ#a‘miaé’x Blackburn, T. P., Annua Reviews in Pharmacology and Toxicology, 2000,
5- Cnl or o4@-smeibyyl - N[ 4- met hoxy- 3- (1- met hyl pi peri di n- 4-yl am no) phenyl ]
benzo[ b] t hi ophene-2-y1 sul f onam de;

5N- [ 4- Chlor o- BUTther-rredens mppigetudiss i rats ipdipgte gpt pidnyodulersarckaseihim de

hydr ochl akitgimeftt dfSaBpRY dl%djré\'ﬁélh&“hg gplieﬂasyl\@wayl Pl R6filedbd) TA-USHIINIO)
phe %(H) bengzbenesul f gnam de hydr ochl

2- Br »Qf - Pharmgeplagy 1998 6%7 REXChPRPRIFRRYL 31 B -andyRoutlsdgen 61 pheny! }
benzenesgir&mmg%msdm A0, [s4FBrPﬁ6@ 6’3 Wl m?sfthwl Q{Ie@ﬁﬁdndW'ﬂﬂé&' &G4, ehenyl ]
benzenesyl f onam de; “net h Fel’l di n-4-yl'am n%})ghenyl ]
benzenes We?‘bﬁarﬁllﬁ%mm‘[f]ﬂrk?rsr i LRTPWM Hy1 1—“("11) Pl afﬁhaammom Henyl |
benzenesqi)fmo@.urmi? 4- Fl uor o- N-[ 441 uor o- 3- ( 1- et hyl pi perl di n-4-yl am no)
phenyl] benzenes fonam de; 4-Fl uoro- N-][4 Met hoxy- 3- ( JDGI‘I di n- 1- I¥| at ni no)
phenyl] ben Ze’ﬁ@l@m P85 yntlefeabove studies strongly suggest that compoun s which are 5-HTs

154-Net hbéh?%r[lﬁodiﬂ:ﬁ&@ i%. (ikakB] . h]‘xi& RieP@efull it frepb@iic fRicAMREO Ylcluding, the
benzenesul f onam de Met hyl - th4 et hoxy-3- (pi peridin-1-ylam no) phenyl ]

benz enesUHBHE diéseases associdted Wi

4- 1sopr opiheieds td Eitéﬁﬁbx@%ﬁéi@&ﬁéox@er{ IndvabambRi aeﬁéraﬂnamsl MéRdE-NQchPReny! ]
benzenesuklfzgﬂ)gm de; 4-1soprapyl - Chl oro- 3- (pI peridin-1-yl am no) phenyl]

benzenesif FRigdhe ?@f’ﬁmg}icﬂ%’ Wlpr@l"ﬂlﬁqfr 3 e(gplab’é?tb’dii?i’f“:ﬁs‘?‘l' éﬁ*ﬁ AbEsspiéeny !l |

benzenestinfpanak iisdfiersd thdrtRaRrelNet- thdioftl Mot dekded] ik 2y PARInRNs dkesny! ]
benzenesul f onani de; 4-Brono- N{ 4- chl or o- 3- ((1- net hyl pi peri di n- 4- %/I am no)
ph eﬁf& ] zglgnef F@guﬁe éﬁatmeateof dlseases associated with neurodegeneratlon such as sfroke or

4- Met hoxr;eamﬂ{aﬁn@r@ Imthara(zvll' 5 hiyd doadarkibsl i hding aamcﬁ&) toPf18Mk,] alcohol and
benzenesué am de; Met hoxy- N 4-trifl uoronethyl-3-(piperidin-1-ylamn no)

phenyl] ¥ 5‘§Eﬂs1"8ﬁt&‘ﬁ‘?de 252,

4-Di chloro- Mslmne&&hq@@yn& érl HI8d ha)éb&tel@efd B noﬂuyé @rmtﬁ@)treﬁhféﬂy'o}' certain
benzenesul f qnanj de; chl oro-N-[ 4-brom- 3- (pi peridin- 1 -yl am no)

phenyl | %‘étﬁ‘f’étﬁ%@Eﬂ (]G(B)nc(iﬁﬁrq?és such as functional bowel disorder. See for example, Roth, B. L.;

4- Ti5f 1ugabiethenser PNdracddgr @d @xﬁérnﬁ@taﬂ'l}l"h&h]ﬁ@{ésdl@ﬁ‘lz%' amnﬂ)lz JEsey ]
benzenesul f onam - 3- (piperi am no) phenyl ]

benzenestl fon&hi ‘ge M:?f??‘nffhlpg?"ﬂ‘af\fﬁweh 98?'0 3. (%Oﬁéﬂhﬁ%ﬂﬁeﬁ -dih-4- $-anmi no)
phenyl ] benzenesul f onam de;

2- Met hoxy- N44-tri fl uoronet hyl - 3- (pi peri di n-1-yl am no) phenyl ]

benzenesul f onam de; : -4 -

4- Met hyl - N- P- Chl or 0- 34N- et hyl - N- (4- net hyl pi peri di n-1-y1l)am no] phenyl ]
benzenesul f onam de;

4- Met hyl - N-[ 4- Met hoxy- 3- [ N- net hyl - N- (4- net hyl pi peri di n-1-yl)am no] phenyl]

a deficit in memory, cognition and learning such as



35benzenesul f onam de; 4- Met hyl - N{4-f | uor o- 34N-net hyl - N-(pi peridin- 1

-yl )am no] phenyl] benzenesul fonam de and WD 2010/ 032258PCT/ 1N2009/ 000145
4- Met hyl -WeoRotwasgisaor onet hy1l- 3- [ N- net hyl - N- ( pi peri di n- 1pgDaNzaoeh@heny! }
benzenesul fonam de;” and its tautorneric forns, its stereoisoners, its

pol ynor phs, its pharmaceutically acceptable salts and sol vates. 5Detail ed
Descr i pt Netiroffnstliseioh,ri@es)tii1 ON5; and Sleight, K Jge6alq Sh@tonisl® BdsadraitAleitheo70l | owi ng
terns ussg i 3 tli|§ specification and cl ai ns have the neani ngs gi ven bel ow
"Hal ogen e 1§1 uor | ne, chlorine, brom ne or iodine;

"(C1- C3) al kyl 'Fuﬂﬁl&&ﬂ&e,sﬁié a'ffghtofdanrmbﬁ@k ahlaaﬂ—HTahdtybnsé atlgsatisotidesnteai ni ng
one to three and i ncl.u

i so- pr opfidrce sod mtak?(e S(C)Ahg‘)E RIRIRDorefle HSSP ? %@H&“%EX% 8#:‘3:‘%&‘&;) y*?ﬁlofjf’%r al kyl

r adi cal Semrpﬂeamnm Dr(e Baourtsoh es.; Bachoh @t Bose, N d.;i Malsdwle €. retieay \WN.; et hoxy,

D Ry b AR DEr Promyes ORF SO R 1 EE el oo

i ncl udesNegmblmpnapy)gy 2091;!40@'05499 anzy‘afloxmmwg cycl opropyl net hyl,

et ot bt re i oy £ 5 BLTS P Doy T2t 0 B hbbtEe, o ogen.

( C1- C3) aMegticinal cl‘(eﬁistr@l}rabgiﬂmy 5-HTs receptor Ggarlde (aQﬁetéi&)aabckgﬂithe enf@acess syl i ¢ and

and el HeesLy s 0B oo Ry BUATY o3 L opionry ioRgs 1 had" O

cycl Ohexy\lmgt;ze&(i)ﬁélrmﬂl@ﬂ@cﬁi 1dol) ald< pileCliniaah eandidatedigéd i evahiagog bed-Ihai n

| kyl di t th
ool ol SRS oI 0 LY S RSO G
di fluor oatdhyd peofide tHeendurdobemical and electidphlsidiCiiedC3gfRabds Ofy Eithier dekaler @i ght or.

branched i.cal ont ai ni n n ree bon tons nd
el e aad N et SRR RPERLT n s BVl t dr s b Hpne o8 End®
25t rif| umlerapedmosgyzoofibj uaroevnasy, Selie¢tiveos-GE hfﬁéypt@‘ndlgithle’ |Hrd@ess in the

"Het er oc as ol anlcc nds t hat tal
cont ai ni %egveg) ORE G A % Hipigece gggagra%rﬁac%lat ﬁﬁ u‘?f t{’% n%ﬁ%ﬁ re?‘lﬁt‘? rogen,
as part mbtabdle chson@rs Hbseybadayhebmajet tiehzeropmem) inetharﬁalmtdf enedicigb cl&[mstry

non- arorrat ri il in ri.mdi.ne, ot hene- and
the like’ b Fy nqusnisﬁ#o% gyé‘f) P26 ?[Rgha?ls i) ﬂée“sﬁogr‘?gé Pécﬁ TaH
opt i onal ﬂxqvebzmtmbbmyl drugk e frunherhoraydteyolgen bednaisag'erchax@&m@?»l)eas -Kifk receptor
hal | - C3) 1. | koxy -or hal o (Cl-C3)al koxy "Aral kyl " - nmeans
benoiqC g]%tg né’%/stt)lgatg(f‘ 1115 %”%OII’ and the like; The term "schi zophreni a" neans
SChI zophr enl aPhasc[ﬁm(qghnﬂmaﬁdldm &ool GlekeSmitiiiect SB#@423IiS% dorcibe theBpdlie t er m

psyChOtf §i %10%0r Senitile 8? funchgn gs%oé’l eﬁecp with Xlr}%%]ngrenal ase EAI}?HI] Ons
di sorgani z€ chRor AhiZ8d™or "Catafoni'c benavi ee agnost| c
and St at GZQOE)MveI thnpumlds (WO mnnmooms@@sw and the duist dmmpduxtd Io+A8%B [Filan
Psychl atgi i C h| n

" phar mac% Ace ?cles(?&dii’re ar%lthtr)l benzlg esh ’fcl»nl;]c d?c(l:da dol 5 ¥|1 eﬁte{s ag aPta%onfs s of £ the 5r-
corrp%m tH”@nramSQr b&OcmOMOBb]l]ehasm (rqiolnyd a&Bl-/Z@IO%pﬂlecﬁﬂso@H:Hl teyeptani t h t he
other in S rmJI n m‘&qd i.ng treat d
t her ew %‘i %g}ugtrﬁ) nér({_ﬁl;g&“ fl ‘fgd(lzg \fe? pmfeP s:)l\)/e’éan éltr%g%ngpue ro§ I %ec use ofe
anount dbwa:emm:pmuofdhaﬁloctddsaxplbeseﬁt In mderm; the sdldvaive Q-iH)T6 recelabrsantalgorpstevent s
the par t$1§g‘zﬂf46 qL ﬁna%é% mcé’n@r%hl { tfs ' SOEtH'eerr mlv% g&%%‘t mpto%rsm'f‘ orat es
or elimnates one syhp Sease PCondition or
di sor derschizophyenpr [é’vmat,B aral (:Féfeatysf thae- I@T\ssrecteptmf annmnrst, SWQO@/W of the
part cul opdi ti0 I r r herein'. The

n3|x9 tl?édeﬂ" fg‘e&;ﬁgmh%bglgaf ?lgaglrh éqp?' rﬂg%%h%;géhgg%g%ig’ éBP%q:t;]ne nmeani ngs such as

_pr eventati ve, Inwnmp'bl}al acRatept anthbpedtionsat iWe. 2007/04611he W€r m206%/€20663,soner s
is a 96“\%%0%/?!88‘{ ¢ Io%65{66%‘?5‘?rv?o%oi/i‘&ebf‘%&'éi‘)'d%zxﬁ'% Sdafoligdzedi T 1 er

only in the orien thel’r atons 1n's cludes mrror inmage
i somer s and WO 2004/048328 (all assigned to Suven Life Scwnces Limited) describe the related prior

art. Further WO 98/27081, WO 99/02502, WO 99/37623, WO 99/42465 and WO 01/32646 (all
35  assigned to Glaxo SmithKline Beecham PLC) disclose a series of aryl sulfonamide and

sulfoxide compounds as 5-HTs receptor antagonists and are claimed to be useful in the



15(enanti onmers), geonetric (cis-trans) isoners and isoners of conpounds
with nore than one chiral centre that are not mrror inages of one another
(di ast er ewomom)03226Be term "ADHD' means Attention Defi ci PCHINBIONGE01YS t Yy

Di sorder. Certain' conpounds of formula (1) are capable of existing
in stereoisoneric forns (e. g. diastereoners and enantioners) and the

i nvent i OfrefifleRNstSatitus Q@mﬂdig&d&b 8BIleSbRE S BB ulldork ﬁMﬂ)e&de@bea Qhéf& xt ures
t her eof i nc| udi n% racemat es. i ffere st er.eoi sorrg!ﬁ_ orns ‘
5 s Tt

separ at eGP 08 gdreediof ﬁ?—f-‘i‘poﬂ st %aEFs‘t? f?ét“t?&ﬂ’é“‘tﬂ OYRtTSSAE ri%r nay

be obt ai prd diys-ﬂnet@é}ﬁ@@cwé E&Jnﬁrth:ﬁsdiﬂ@lfbhdfm&é’%ﬂﬁsdoﬁlpome df Pu@id gy al so
ext ends to tautoneric for and m xtures thereof. reoj soners as

rul e ar e SGBARSIEFGYOENP ﬁ@argfgptpae hy-ethersfiore. ‘Eésna‘b J%Céﬁgﬂa% Byemsnta: o the

opti cal lj)ﬁroazfdel déﬁlpbtﬁﬂg]?\kﬁxpﬂ arlealsatanafﬂaeﬁpam apéfts §Cthe |tféatﬁﬂ&ﬁt/1§ra\%ﬁtl@f of hﬁ
conpounds ner orinula (I avi.ng.an tric _carbon atomthe
present ﬁr\}‘@hgﬁ@ﬂ”ﬁ BPYPY Sy tiﬂg%’)dfﬁ-s Pb‘i"mrdetrﬁ%t?quegm Fheén% DeEePT i xt ures and
in the cgaﬂ.anrvaf{humt,@,i asynmetric carbon atons, the diastereoneric
forms and the_| nvention extends to each of these.stereo iso rns and
to mixtures tHEF&EFe tn‘EV‘?PHP‘hég?tﬁ%&tﬁ?Y?% aryf’hsé}g G‘BWBSCOBF’OE@ﬁe‘tfa ®fornul a

(1) whiclhorhare @) aRirasyndmdrc Coma, bﬂﬁlraﬂfbréi)'isoﬂlefsw el eo@btoq;h@,eothas

racepat es. can be separated one fromthe ot sual . Or any

gi ven'i sBP@WaWQC@(‘é aB??P'&ﬁ‘ﬁéﬁtsbff‘egtp ?%C?b‘éjthych é{’fﬂ&’ga%’kjj' ldf’sicﬁ‘é eH‘e5| S.

However , ahd pHagmatb@alpscséfddb®: dompesbmyodainpiheaal | y active conpound from

the start, a correspondingly optically active enantioneric or

di astereoneri c conpound then being obtained as the final conpound. 35The

st ereoi sonmers of conpounds of gel formula (1) may be prepared by one or
O

nore ways presented bel ow. RO 032258PCT/ 1N2009/ 000145 1) One or nore
of the reagents nmay be used in thert optically active form ii) Optically

pure catalyst or chiral ligands aljong with netal catalyst may be enpl oyed
in the reduction process. The @?FETIZEQt al yst be Rhodi um Rut heni um
I ndium and the |like. The chiral Ii

%gnds mgy preferably be chiral phosphines
(Principles of Asymmetric 5synt he Baldmtn Ed., Tetrahedron
series, 14, 311-316). iii) The m xture of t er eoi soners may be resol ved by
conventional nethods such as §orfm di agt'efedmeric salts with chiral acids
or chiral amines or chiral amno h iral am no acids. The
resulting mxture of diastereoners naﬁqthen e separated by nethods such as

fractional crystallization, chromatog®aphy and the |ike, which is 10
fol | oned by aﬂ/h@l‘éﬁiﬂ & RDRL ar&m,qn@f bé &ﬂie&ir'd’@er&rh%n@%dlﬁﬁdeb&hd@ﬁﬂ}l Mprepmeduct by
hydr y2| ng the rivative (Jaccl al "Enant | orrers ée):rrgt es and
Reso 'mge’W Il@ﬁ’gP'ht Erseydide, Cl'@@fb“"x)i’vfyq‘?{gfﬁﬁ)ﬂ%]r eotoCrepdkPSoner s
may be rg@@do(eg)atk}y] mﬁ}b@@t@mx met hods such as m crobial resol ution,

f,ts formed with chiral acids or

resol ving the diastereoneric sa
15, chiral, bas Chiral acids that can be enployed may be tartaric

aci d, mandel i ¢ Geprdsafil &Gl d’;t%tg,,ocf@gphorsul fonic acid, am no acids and the
| i ke. Chiral bases that can be ed nay be ci nchona al kal oi ds, brucine
or a basic anRmderfesests shydrpeas qcyg-lp BEYL apvglotferfesalknd. bre(CriGaslkyl, naryher case of
t he corrp%mgﬁ of general formula (1) containing geonetric isonmerismthe
present 20i hvention relates to all of these geonetric isomers.

[S -1

Sui t &bl e’ phar mac éerreseab L o Hcceptabl e salts will be apparent to those
skilled int h?h@ﬁx’eseﬂﬂﬂvén‘ﬁ%ﬁ %@a@esttl@g&eofqetﬁé}ﬁﬁeﬁ%hly BefeotivE Rabut oP&dmpoudd 77, 66,
1-19, such as acid addition salts forned wth inorganic acids

hydr ochl 8k fosmulayhy iespasifagturesymedipamgent i the itreatmentieyspcsy chvaaetldeI%ﬂﬁg%r gani c
aci ds e. thgtar§}é%édr}b@,Hﬂ?éc@l5tgpﬁJ§&§B§ c, fumaric, citric, tartaric, benzoic,
p-tol uenesul foni ¢, 25net hanesul fonic or naphthalenesulfonlc acid. The
present i nvenfpesHicpl thrieampoppdsafribistiavestighare useil poths itisptgent of YaioBiret ri ¢
and 79n- gEQHGDIsQFRLS hfkidhR dheimer’s dlseas-c[hﬁep%lﬁﬁﬁm&%b'ﬁ]kl%’-hk&(rd@x@C%Eﬁpzle-e salts
formng a part of this i'nvention may be prepared by treating the conpound
of f or museanRuisfvendisrders, gmigepisoy Apadachs, Gpenitivsamemeryciiseiders otPHRE [Mttsntiere,

sodi um nBERQN: ASisordQ@ AP BaBVRY X4y HBromeH BN Hl I Bk de, pgmaasw maptnemat oxi de,
cal ci um 30 hydrOX| de, "cal cium acetate, cal ciumchloride, nmagnesi um

hydr oxi desYChi§n@IasHPHhPHKngRS sa diseashe Mapide scigambesiias napich @%rdw&t geep
acetone, ether, THF, nethanol, ethanol, t-butanol, dioxane, isopropanol,

i sopropyl et her or m xtures ther eof may be used. The conpounds of
formula (1) may be prepared in crystakbi-ne or non-crystalline formand if
crystalline, may optionally be solvated, eg. as the hydrate. This invention
includes within 35its scope stoichionetric solvates (eg. hydrates) as well
as corrpounds cont a| n| ng var| abI e armunts of sol vent (eg wat er)

o I T T




Preferred are such conbi nations conprising one or nore of the conpounds of
the present invention and one or nore additional active ingredient selected
from t he woeup/ierssi sting Al zhened, vitam n E, ginkol i decTdszepemiis
rivastigmne, tacnne, gal antam ne, 20nenmantine, NS-2330, ibutanoren

nmesyl ate, capronoreline, mnocycline and rifanpicine. In the

combi nat dRbrdek, WiBIRWESEBh MY edbuieOByndidhe, Cs%mmw& tRbmb,hemfld esgfitive

i nvention and the above ment i.oned conbi natl rt.ners may be adm ni stered
separ at ef PRt PRFqdegepshy ‘i‘?org s, tgﬁ?j‘@t%eéfm ‘g‘%’@S‘B’har maceut i cal

conposi tion (& @notieARSHELE tis mtaiﬁbletre)lated # pdethdce@ital ¢dnpositioiisiontainalg on of

one el enent of onblnatlon resent inveniio y be prior to, 25

concurre mP‘E)““C@B §&T)°§‘eﬁ eI 8 eaéd gﬁ‘en cappogpd ﬁ %F“‘ﬂ'ﬁ Q(Bo?rh é*}dPVé‘Ili‘@ nt of

t he c®nbkeRbiscergfradehe: cpmeﬁmémicnmemtd dfl’stei’%)Sohhers RF piirmiceuticaldyngddeptaild t o, or
e conbi nati on.

subsequent, to the rat.i on of t e ot her ment

If the céaﬁrtﬁé’ﬁ AJatess ﬂ?rﬁ%l %@H e ithedtt ?aéhoﬁnsﬂf‘t?eqt%c%ﬂ@" glﬁueWB’raémﬁ’ﬂ?fF f onal
active i sgigeitent are present in separate formulations these separate
formul ati ons e adminjstered sipultaneou r se i.al | For the
treat mont Cor D SGHRE RERtoR CHETSHT BN FOMDEPEI eREatd ok TEBPE b e
Cor‘rpounﬂ&iseaf] ntehfﬁall daa,ga]?m mheaalsy laeweﬂs eﬂthb Iils&@ﬂ‘di)llam_alabélé’d Wnt;hundmﬂmmt_ wgi cal
appr oac such as or exa pepti.de .or

Gort Dc T TRt Beies piegieheuarity i Brronpt Sheiont pispueisdit Fuasie S s es.
Ther ef or 8T, febeptdr Mvrtibison rel ates to the use of a conpound according to the
present 35i nv nt| on in cogl%n nat i east. one fudther act|

i ngredi ent fof® FHEHERIFR eutneerﬁ'l‘m évylﬁtﬁﬂfocﬂt‘?e‘f‘ff &reopaT %Cﬁ?rﬁﬂ’ﬁtto

prevent i pesedf inflémion e mbiaticOWih it leidBone further activBlinFBsdiensior manudachat opes ar e

readi | av ilable i.ncluding isoto f hydr carbon, nitrogen, oxygen,
phosphgrﬁﬁ C‘E’L‘ﬁnfg’r”het‘i?aﬁmr‘?@ Orﬁ’retYS?tFHé’f B gg %btfﬂ"firl ne, such gs 2H, %a

11C, 143c, 1l4cikn &BNnoﬁﬁNaspE&Othe I@ntichS@lates 1 comdpiitiondsompliddf and adthodd 251,
131-, 11_18F, 75Br ?rf "gr 82Br & 36Cl. A conpound of general fornula
(1) can Boéu?‘%l?%‘i‘pé’ﬂ‘é G BPuBPng standard techniques 5 known in organic
chem stry. Al Ie Waahnoﬂ&lr YaspeeQniae Uinebntidn ffatien|relates Jto riaclipadcass efoe chrepiatig

radi oi sot o a fsub btuent in one of the starting materials or in an

i nt er medf pé’“ﬁ‘iqeog RUED- synt hesis of the compound of formula (1). For
exanpl e, Felbwviry iskihis pavkiarijst bf the coinpdindy Yeldhgihg angener@l famina (Bynt hesi s wi t h

| sot Pub shers N. Y. (1958) and

d LI, .lnter enc
Vo v s 3P ety e BB B PRSI ho' N Y. (1949)
10 Synt MMoso-Nf[zt@djrmBqbﬁeﬂdlﬁpﬂﬁﬁﬂ%ﬂﬁmmypmm bmawsﬂfmhrmdp;er fornmed by a
radi oi so I ,zin S hesi s ra i ol abel ed
probe coma?@gp@s(t@?{o Kﬁ%ﬁ’}gﬂgﬁtﬁi&f} b’gaf"é’t“t g’h rx'ﬁtbf?ﬁﬁ?% R8I Ght s, 1L
Canbr i ge4-[I§)pto@j’z)l€i§-[4_@hbl‘(&B-()]’-meﬁlylpip’eﬁdmAFl_sdmﬁb) phvlyl] Mihzenechifordnadgt ori es, West
Sacr anent, Q, . a t.ories d| ol abel ed
Chom cal & PTEN-EREIoR B RS B B 2 B BIE  opound of
fornid a (HF)uormN [bMantmgl-Z&i-(ﬂ rmdthyrlplpaidnstwtinﬁm)tphe@ua»bmh@unfdmmdaj e of 5-HT6
receptor i S i,n.a ari.et of dise eas ere.b-HT6 receptor
li gands & [é%@gl? PEEPD )B@p?%\/bfl\yg %pﬁeny?}lggﬁzeg?s\gfg B¢ compounds of
formul a gByomas-N- [aMéthﬂxyeﬁs(lkmaleerm@em{yﬂmamj phergfﬂﬂafemneshlfonanmzb; cal therapy
and di agnosi s 0 usef ul 0.
har macolSaPERY N EMe AR S 2P AN GRERRTE S pRal i Sistirding® ror
exanpl e 441\®dtyd>prp[@a\ldétyoytyaﬁaeil-methylpmaqndmneﬁanane) ghaxx}tl] b}nieaeduyfomeda,ll i n SPECT
(si g%tonN%n n‘g zﬂdl ng&{ @23%1 and n PET. (positron em ssion
omodtaef) mégél‘;mm gttt mp;%ﬁ;‘ﬂ i, rocactcal Ly
pr epara pby pIp ri iné)qh eqifosanpthgar maceutical ly
accept abl ‘?1 Sall%[# h@‘@ﬁt t}‘vﬂon}) fhp the t5fo| l.owi ng route (Schene -
1),  0=8% - ‘P%"pe“?‘“ P eP:yé BRI Fate (11) is
synt heel a—@tbt}b)va[ar(ﬂMyﬂmpdmdm-k}amm) plreniyl] t)e:tzaitamlﬁmﬂnﬁiepr ocess of this
|2 8\]/_8?55(2)2'?%#' nCl- b ﬁ%%eélr@/ﬁ%%! 1y€11p1per1 gmmo) pfl)en% benz(:neszllfonaml e;
35  N-[4-Methyl-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Fluoro-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;



Wi th piperidine-4-one derivatives, using a suitable reducing agent and base
I n presence of suitable solvent at anbient tenperature to obtain a conpound
of fornulwo(@bjo/o3edserei n all substitutions are descri bedras/szmbipn@nds 5The
above reaction is preferably carried out in a solvent such as ethanol,
tetrahydrofuran, toluene, ethyl acetate, water, titaniumisopropoxide,

di met hy| f RN, MethPEL- Y eliipipexif a.y1ahine)l phyhyl Fichehesalfondntide; | | ke or a
m xture t hereof and preferably_ usin et%él ﬁﬁ(‘:‘et te. The reaction is carried
by usi ngNr[éd&&eﬂglweﬁw-yl?%@%Wﬂg’Pe SHPEBIShydr i de, sodi um

cyanobor gluyshirb-geneiS P8 UhdthdgcRtionsthapiplidii-1 geandng phdrgl]l i ke or a mixture
t hereof and 10 preferabl u%hlgg sodiumtri acet oxybor ohydri de. The reaction
may be apsngelbibiophene-fry! ﬂﬁ@Q of a base such as potassi um carbonat e,

sodi um hmﬁl@ﬂlcﬂ%{mwgﬁ&irﬁﬁﬁh9ﬁﬁﬁrﬁ) plssagl] benzbyedulictiemids hydradhlorizts; t her eof

d of bl ' hydr oxi de.  The. ti t t
T om 20 Eiarapg b HSI o MAHETg-6Y oI B LR BIBTEPABIS ot o

t enper at gg;@od'hm)rﬁ&e range from20 Cto 30 C. The dur at ion of the reaction
The Koy rrepmbaitanetopy By RSt heid s P P e par at i on 1.
Thi s keypémtReiRedimide, (11) may be commercial ly available or they may be
The B csbré-sipent g aimer poyy Bewes ey d brierevBbelEs Tor the & oo
pr epar at No@-Fihoxg-320-16mppipadiief-yiaies) phenylbedefes(lifgnamidea phar maceutical |y
accept abl e _salt there_ ,which c rises fb t he f1 |10 'eng route (Schene -
1), whePetnl "tﬂr‘l‘BmR’éS;‘yf){’f{@Pm 14 @g@}‘# PE@V@ g‘i'zﬁ?%}ég(?n?@\ég by various nethods
known i nalpiioes-At[WiRoro-INQ-REh A HSxdba REGHMiANZBER/ R0 A ulfonakbddioc ' -
Nalkylation NN (MeLBRN0 lamino) phsnyl] BazeneaTShimile 2 SO
15 4—Methy1-N—[4—bromo-3—(l-methylpiperidin-4—ylamino) phenyl] benzenesulfonamide;
4-Methyl-N-[4-ethoxy-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
4-Isopropyl-N-[4-trifluoromethoxy-3-(1-methylpiperidin-4-ylamino) phenyl]
benzenesulfonamide;
4-Isopropyl N-[4-Chloro-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
20 2-Bromo-N-[4-Chloro-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
4-Bromo-N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Bromo-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Methoxy-N-[4-bromo-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Methoxy-N-[4-trifluoromethyl-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
25 2, 4-Dichloro-N-[4-methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2, 4-Dichloro-N-[4-bromo-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
4-Trifluoromethexy-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl]
benzenesulfonamide;. .
4-~chloro-N-[4-Chloro-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

30  2-Chloro-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2-Methoxy-N-[4-trifluoromethyl-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

' 4-Methyl-N-[4-Chloro-3-[N-methy!-N-(4-methylpiperidin-1-yl)amino] phenyl]

benzenesulfonamide; ‘
4-Methyl-N-[4-Methoxy-3-[N-methyl-N-(4-methylpiperidin-1-yl)amino] phenyl]

35  benzenesulfonamide;

4-Methyl-N-[4-fluoro-3-[N-methyl-N-(piperidin-1-yl)amino] phenyl] benzenesulfonamide and

-8-



The process of this invention includes, reacting a conpound of fornula

(ren), Schene -11 with aryl sulfonyl chloride derivatives, in presence
of suitabveemloserss at anbi ent tenperature to 100btai n acTaNnpoyne1ef
formula (1), wherein all substitutions are described as earlier. The

above reaction is preferably carried out in a solvent such as ethanol,

t et r ahy drda$tethgly-[4-olflmerveethat-ByN-naailetl-a-@ipenidindrylapyira) di ne, di chl phreopigt hane,
di et hyl b%Hzlefae%ffcql%ichl met hyl ether and the like or a m xture thereof and
pr ef er ably pyriti ne and di chl ororret hane. The reaction tenperature nmay
range froml R@taﬁtotmrmﬁnﬁ’s ta stedoisomerh) dts pbiginophd, Bio phasmhoeatidallppatepnrtdé er abl y at
may T ange e ﬁBﬂ?J Oreterably for period of 4 hours. o The
key i At erDutailed e p of ¢ yenitige i zed as described in preparation 2. This
ey ol gy CLLL e BOEAR) a0 bl T e
Conpoundshajbtaamgeglwybeﬂd\’e above net hod of preparation of the present

i nvention can d und of this invention by
further chem ca lo d?l?eia%; oﬁé’%@f‘ﬁ%%&ﬁ ?%(r?l%mv\rn% reactions such as

oxi dati on, red‘(@t@@iﬂiyl’bmcarmcstralght or epprled ebiin eliry] nadisals eongrmiegbne edlmee on,

nal gt ialh JYCLRNAL Moy UYL BRGD ol bl o 2 on.derret iyt at] on

N- cyanati on, N(st(CJaDa‘ﬂmxy’f medng mtralgl‘d@pbnam@ed elaat allgr rasﬂmahgomtmaimg ioh¢ orihneet al s

and the | f the follow ng steps
can be cé:lF"Irslgne?thlfns %‘%Qgsﬁl?%oﬁf\?teh%@lﬁ&%gy %FoﬁgB&idrt Ek?ﬂ-t EP'I]&% ormula (I) into

anot her conpoufsclofC:;aelkly Srmazhacycliy of brandRedreyelin glkdmpdigalotmtriningthipedaps; or
Cher ep . ¢ catbor? R B FEE d oRGRRPEARMR Snkion SR AyoRbnfimBGE T U0

i nt eﬂéon\scmlgﬁCcaﬁspﬂcmb guthykor siycleharsl ephinte miayabd owbstivseddert nowbstiteeiend on,

al kyl ati o) I B and ester
hydr ol y5|% ﬁ%lgﬂg{r}ﬁgg%g%%ﬁs @%}F & %&%{r.?gﬂjla}ﬁ) Hﬁgb & a(ilgy? @r‘r’pcf %ﬁsﬂog prot ecting
groups and t héCrdeats-Chatkoxyiangans esrvbvamd brmhbbc_ycﬁdaalhdmat{ﬁcailsmomang f@meene

i no. pr STELE SR aldhe AR L BERMAEBlclonrdodiont LERLEO S 0Rfontulitbhy o0 271 ©
2', 2", 2" cydleliesylbxy; oet hoxycar bonyl benzyl oxycér bonyl or t-butoxycarbonyl)

and gyl al | Cy'“HQI% l-é)i‘a?]lé!”‘ )ne WG htr@%ri?x%?elfduor Oagcgp}‘adﬂ%ﬁr ﬁltXI%in% dn€ 109

usi ng an acid suc dr ochr o € or Tl tic aci reductlvely
(e.g. hydreyeaoinyatoms gid imctides Appbrometinp diffuorcasthyl. itiuaremetnd] trifiborgethyl, 2, 2' -

20 tri Chlfﬂ&%@&xﬂ%%ﬁ&@%%hd&%%@ using zinc in acetic acid) as appr opr| ate.

Qt her suitable am ne protecting groups includetrifluoroacetyl; which may be
removed by basHaletidl:yaHedy apernsisiysiily oo branchsé Fhain ?ihﬁdsedl‘?aéﬂsqontame tenzyl
group, . syl AuinMafdis! i dink il ? BUDENEhorGh B Bl | men
l'inker), I ch “ma E)esréirmvlél fi yS g@‘?wttgyzedﬂ%ﬁo §I)S| S, or exanpl e

Wi th2%ri mfh@mﬁ@wfbm@eﬂmy, gflppropthoxyeand tiieilikey) hal ogenati on, hydroxyl ati on,
al kyl ati on andfgr PRAFNRCHUL | y aplicosaldt YstuRY &R
conventional ly by r eac??‘oaﬁgwot%h ‘he. ?’g)%%g%pr%datoe a?c?émgrs agtluﬁ de%{lvg%l ve as
descri bedtogg it additionrio ehebag such as. Sulfur, oxygpmoroyiegen.tad pars ef thpyeing dhpowarke of
formul a @tﬁer %lgeﬁl‘@ﬂé{tm tritﬂgé/ oW 111an Q@Fﬁml h}{ Sbgnd‘ %J]%ie?t din@ yr"?mld,me

phar maceut i ca osition i'n accordance th st phar’ ceutl cal
30practi b@nzothlophene alfhige blear maceut i cal conpositions of the present invention

may fe fornul ag 39& Infaf ﬁg.fhe%k' aQ&ﬂAtlcrm{%hr@EteMSWﬁ‘igh SRPoftfondR & substituted

phar maceut i cal accept a carriers he acti compounds of the

i nvent i ofvithydrogent b@lmn,e(ﬁeﬁa)ﬁ'éwl ble(C1-Opatkyh (Cr-Ganlioxn askalo (Gfafoaral (e. g.
i ntravenous, k 1BFUs r ) ectal adm nistration or a
form suitabl e ?%E SSa%Hr# ﬁ‘ilns roéﬁ%&gﬁe%c%nﬁ%ﬁgl a&?f*‘érﬂﬁgr i nsufflations.

For oral adm nihstierat isgrizophigaiap Meansesckigenhecaia, scbivppluenifoon andreghizogfifectivhe f orm
of, for gxgapl e, tablets or capsules prepared by conventional neans wth
phar maceutical ly accept abl e excipients such as binding agents. (e.g.,
pregdl ati ni sedheraiere Suwhetic petrdsr! niefsy rieoldeldsens, aromipgitosbpiiicénaiiens,

met hyl cely sbﬂgﬁ]ﬁf&i spfaéch'&rcﬁso@an&ed ot 3GhRAR: be!ﬁ&érocﬁéésbﬁéﬁds[l@ aREskik@RE Or

cal ci um




5 phosphate); lubricants (e.g., nmagnesium stearate, talc or silica);
disintegrants (e.g., potato starch or sodiumstarch glycolate); or wetting
agents (evg.2010452358m | auryl sul phate). The tabl ets nay BETANZ0H0M4S et hods
wel |l known in the art. Liquid preparations for oral adm nistration nmay take
the formof, for exanple, solutions, syrups or suspensions or they nmay be
pr esent edlaawal 2of digntgdridigerder; fourth edition,i Ampii@n Reydhinttivaesociation t Wigshingtons abl e
vehicle bgfore use. Such liquid 10 preparations may be prepared by
conventional neans with pharnmaceuticall'y acceptabl e additives such as
suspendi ng agdhe phtase g'phargeeduiicadly socepiphle reeltsiyindivetes (thassthe osubbtyubeogenat ed
edi ble f 0 ueous
vehi cl es%ﬁ‘%osm%mléi ﬂy& Iaﬁtgg e%léa?l %Jrl%/o%t?% E%/ Palgll Wﬂﬁﬁfe)&%eﬁdlp%gdeleggsr vatives
(e.g.3 neftrmgr singra fpmmigrionrfhd“rydnmxlwsmﬁmab@@m@wﬁbor bic acid). 15For buccal
adm ni strati on W r zenges
formul ated i nn{:hoe?f@glﬁt??feg;a éc%%é;%nm Isa&%né#ﬁs ag atmo\{/get é:%? g%ﬁoél% Olf Qlfeh

i nvent i oprepeay inyentfonr tha| (a)tfe@tSfQIrprmnErth@pa’ﬂClédrﬁlwa@t pettdlttm dyydisondee €ii) on,

i ncl udi “&téd&ét&gaxﬁ&wﬁ&tdrlena&@%&e&%dré fﬂﬂ% Gifar 8fse é‘fc&?dn?o'}]
Formul at1ons for Injection may be prese |n uni osag et :
anpoul esotofisarder (i) pievaptiss dolgys thoenseli afens or lmrt: lsyraptomsidistie mreeéar\dasmsv,e The
conpqgpi tbé?l'aﬁlo%b’d&ﬁhef}dﬁééﬁf%d g;em; as suspensions, solutions or enulsions in
oi ly or aqueous vehicles anclj contain fornul ati ng agents such as
suspendi ng, stbbiterimz Hegatingtl/ dreati‘r spépsitmeptagoprase M ther mewiivgs| yucht é,e acti ve
i ngredie for reconstitution wwth a suitable

vehi cl e, %VMNQ? dr}mfllg&m?(?) Jelfr?le{t?%ee wat er, before use. 25The active
conmpounds of Th%tefmmm@lmerﬁays abeerabterh omall isanesals pirhe edivaduatwpleosést | ons
such as guUPRAS &y ';&ﬁhocfnefn%&mf @&r QR s E‘cegnum[qr?d%& %ngbxngna%@”s‘éﬁ%fs' O”a'
supposi tory bases” such. as cocoa butter or b

i nt r Bnastenanigmeis), Gepmettie feivtrang isomers tand tiomaershyl qonmatlxrejts ivath, moﬂqehr'alc@neve
COMPOUNdsaf cchfFEinh e MtinfRortfSack OFURNIGAL Maflgllyghed 10 the form of an
aerosol spray froma pressuriz ontal ner or a nebulizer or froma
capsul e usi ngThe PmmEAlaHD? meméufeﬁﬂlmlé?fext Hyperadityity Riserdsf. a pressuri zed
aerosol, a su

trichlorofl uo!r:%)r%emtﬁoa di cﬂa?%lrﬂgfa tqfe’ac Péﬁg%o%%ﬁg[fn%w%geg Ellgpoxr Sd(e? Sr ot her
sui t abl edigaiaeonees %nldc@n%'@egre) andithe lmtlbeeﬂ@tdefqnade@f thage piengoisetiany farmsal ve to
del iner ahdnBt AlxRfleARMNDE mcl-ﬁhﬁ TehRAE Mhe & ffex%ﬁteft%ﬁk&l?eqlccﬁ%@hﬁgr ¢Or
nebul i zer may contain a sol uton or suspension o e 3b5active conpound

whi | e fotepgaiedfropt ene qnother by theaisial mathnds dr BaY igiven fiomen may b qtpingd by

Capsul esyaafdp&aid ('31J Q%ﬁe&ﬁ@gﬁhesfsorﬂ%xﬁ%ﬁlt En afsh gﬂlexgﬁlt@rtéumméngrfoﬁﬁs dn an

i nhal er or insufflator for mul ated contalning a powd mx of a
conpoundniifuresiieergqfyent i on  and a suitabl e powder base such as | act ose or
starch. The%@araﬁwmefsors%eu@?a.efaﬁ § obaffiad g@&fze@;& SLh <R Bl ls,éap'aﬁraﬁ
referred to above (e.g., mgrainej Iin the average a human

pr efer abhie the priisgbactiye dsemersdn e manperdmewn dos e. &r theparefof thef canpeundssy|

cont ai NSgelfai fognm@a;ﬂ%g lugas?lfnmreﬁlﬁ &m&n%mhgfpretsaﬁ VB Qs tonirg mpverall
daily dose with an aerosol wl wthin the range 100 jig to 1

Adnmi ni stfeem.itenl-fup 9d Dby @r@wrer arréelg ﬂepaﬁareyof afnymbenefrpgyremetric garbap mme tinmes,

gi ving fips s8%aeRh&ic f&rmszan@ &he&n@’éﬂﬁ@r? e}ﬁéﬁlg tJ B of these steredaigorﬁérfc%ﬁ# Vfpgamount

of a conpound of general formula (1) heir derivatives as i ned above
can be U8&uxtuss BrerfeﬁeeluammreaﬂenThoseP%wumsmf geusra) derpiudar(®) wivbliahavaceut i cal
10agyi | iArds@fmetfid Chrbs fnPRth ARdirt bMEMed as racemates 4ol bk & P I GRS

mul tiple choices: for exanple, admnistering two co atl | e conpounds

si mul t arfdstdyythe riseal gnetheds. ero3wy gwﬁrmlwmeamwmes@léwn% by gtereoc ehepidia rrd

i ndi Vi dyglhetid spntRQRAEBHEyeH S 89830 f%ssi'bfe tseemg,rcrye&h &ticSB Eetlt Wmpdhgr val or
separately in order to naxinize the beneficial "effect or mnimze the

pot ent i dToms thgestast fRerarigspopdingly ogtiends ageeopndniipgneris arfkasterromeria SpirPRRiipl es of
phar rTB.CQi]é},giémgobtamedasTﬂﬂ@f'ﬁlQ%&nﬂ;un& he active conpounds can vary dependi ng on
factaors such as the route of adm nistration, age and wei ght of patient,

nat dPe and sekfgrstarspisgmersied campernde of genseal doramiaed) Ayl beiprEPRiRA by e oF 'S .
Therefor&re@%ﬁr@gﬁg@m&vherel n to a pharmacol ogically effective anpunt of
t he conpounds of general fornula (1) refers to the aforenentioned factors.
A proposed dose of the 20 active conmpounds of this invention, for either
oral, parenteral, nasal or buccal admnistration, to an average adult
human, for the treatrrent of the conditi%ns referred to above, is 0.1 to 200
ng of the active ingredient per unit dose which could be adm nistered, for
exanple, 1 to 4 tinmes per day. Commercial reagents were utilized w thout
further purrfrcatron Roomterrperature 25 refers to 25 - 30 C IRwere

M .. o - T 1 o



bottoned fl ask containing dichl oronethane (110 nlL) under stirring. Then add
triethylamne (14.9 nL, 105 mmol) to the reaction nass drop-wise in 15

m nut es aworoomstmsper at ure. Cool ed the reacti on nass t @CO/IQowd@n4stirrring
and added acetyl chloride (6.8 nL, 84 mml) at 0 C over a period of 10

m nutes. The reaction nmass was further stirred at 20 - 25 C for 3 15 hours.
Quenched i} he rGagoct more aftlsseagents mhp Be ded of theinbgicalnadtiexformact ed t he product

ith f. di chl h e T i ned ic. | hed
W th oar dDat o EFRAREOTHER® ot erRR e S BeARpCHR B STSlaR L
sul fate, and fthd eduction proeess.dfhe sgtal satdystl map he Rhddiah,Rhthendbar, Indaow aond the

o111 8 B o, s e A 15
dd, J5= 2.48, sgitbGisHz E, Bd@ih Kdl Thiralbdrod serie®, W63 HEdis).Mass (i z): 215.6

(MHH) +. Step L)... Preparation of 2-chloro-55;am ng acetanili Tg a 500 nL
o on P GhE e REGRoRRmE: i B Hefinas AT AREAE Tl ih 3 200 5.

grans, 158.5 ronoling distacanedic ailtsstithphirdl acidndr dvizslharias of diA] antiho alddtelspass was
stirred to obtain cl.ear.soluti .and. t hen.added rape i ckel (3,4,0rans)

2l owy and castraat tidn gt RaRt s o ERS R P st B § T
792.5 muol ) wastlads edchd po fravtiopal, crystaBration, t chogeatogipip sqpd ethe 1y, whichtisi ni ng
mass ;henper at yr t . 25 - The.reaction was, exot her mi rj .addi tion.
Fur cAOr e rr SafpR oF dn agdir 806 pABEY RO ORI PG e
reacti on nass tig0derivabveg fabges @iv 8y f&Enaeiombed Randnatess ireld Redolution’t Walep! (50
m.). The fi lt'ix?t(%r%ci S I(g,gfbcentrat ed to obtain oily mass. Added water (200
m.) and adjuste pi- T Y610, by using 40 % aqueous sodi um hydr oxi de

sol ut i on.iv)The The odlitte wh steessetspmert aoaywbé¢ heselvhd by ametatienal 3nethal@Guel_ s The
conbi ned organi.c l.ayer r h it h satur rine. .sol.uti x 25
ry - aried ovancish oSl SRl MePiedRbt BUS dumluaio Pilll ofls b
concéhtrat ed shiddbaseacuum-to obtai'n oily 35product (18.48 grans). IR

spectra (cnil }.33 4535 ,1331., 1153: . 1H NVR ( F 2 3H,..:8), 3.68
(orL bey . 6. aiphirtcaktts i of Bhiviodd 3y pe il ARG figladgdyid), 7
Hz), 6. 9Gamph®rs®Hor(id kkiddamido acifs 5l the )like. NElsis! badeg fhat t8bbGeriplbydd+maySbep

(rrry: Pr hon. of (4- 0-3-ace i nyl.J . I m de
STo & ar g iRt pETbalti 5T} Ath 1€ pRlNE M 3RE RRARY B2

di chl or oetsheanfehq 2Qupdupdses gaduié dorukh(Ib ranidningigaendie isametisnd ¢he( pre§ngr ans, 8
M0l »00b4 ARG AlecStER of blla schgbHONEARY addi tion of pyridine (0.7 nt, 8
nmol ) under nitrogen atnosphere. e reaction mass was stirred for 1 hour,
t hen benzene Suitdbbmpharmivktrcatie a¢captablerbalts Svilk brrapparenhides thaskdskilledrinphairs e at
roomte ' 4 Nt b t | for 2
nour s, - 101 A ol e M a1t P shiits o0 SRR LADRIRES 1%l nto
100 nlL waithrineagahiceadidsas tge Hydrhehlqyico Hydrobroyhich sutfucih wirigedr phpsph¢®e aci@s®d i) .
The conbi gani r r WL E P jon (2 x
25 L) g AL B b S EIRH i, SALHE AR PP EREEhIED 2
concéht r artdnagwifieric erawphthalensswionizi agidoTheyprasaisinvestipr mclydes, tvithinkisscqner i f i ed
by colu ; i e and hexane as eluents to

obt ai n 5?115‘%?‘3@"3‘?‘% uc%{?&ﬁ?gp%sﬁ%gﬂnfgﬁ?%ﬁn’i&l): 1652, 1522, 1310, 1155;

1H NVR (8 ppnihe phatmgcggtically jcceBatd@salty Frming)a, pag 0§ this- ingeng%n (nay be prdphred) =

Fay. 7 280 4l clfpbltor ol i) Ghefy 803 pfe Byt i et 5,

325 7 (Mddjum 20ctiByes, (sovipm Ribepide.asidom diydiex{dd, phlassium 3-tatrixivis, shiciuy )

benzemnes i - .- 3- rni.do. nh . .
benz gﬁ es ﬁ%ﬁ%ﬁgu‘(‘fcgm&rl\%@& ?@%&mﬁrﬁ?‘%g%@t lgjidﬁog%’% ’a]?lgé{e%auﬁm (CHOHie \a}\réds added
to a 100theilike.hiSelvente sdchraguraterbasetoneresthef, I T8k methanel; ethanyl, dtbtandl dip&mend )

under stifri LOn oncentrated hydrochloric acid
(4.2 i, ks%%lolrs}%gﬂé@%ﬁ@lﬁggﬁgﬁgﬁ@%&éfplgynb%sseg at reflux (75 - 80 C) for 5
hours. Et hanoFhewemnpopadscif Spinulaad) why beiprdpareds mcwrystaldrecortrioa-cryeling iferq nass

was quen i o asi.fi i th. triet-hyl an . e

pr oduct \%\'g@gce %1%122%("2&39\2}) tﬁ%‘gg}{ E%;%Ohg‘%gt ’% t%iﬁ@r%gmlr?ﬂg“%eg e&@g&%?ﬁ%@hor gani c
| ayed%- wis ecopashrichionettic selvaissategdhisiritesd as ovalk aoponfurds2Bondining deiiabde over
anhydr ou i t iltered free of salts and concentrated under
vacuum tgmgﬁ)tga#r%?ﬂgl tg‘%hg’%t?f)' whi ch was further purified by colum

chromat ography using ethyl acetate and hexane 30(1:1 mixture) to obtain 3.1
grans product. IR spectra (cm1): 1603, 1520, 1325, 1151; 1H- NWR (8 ppm:
3.96 (2H, bs), 6.35 - 6.38 (1H, dd, J-#18.56, 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, in), 7.66 -
7.68 (211, m, 9.41 (1H, s); Mass (mz): 283.7 (M+H)+. 35Preparation 2:
Preparati on of 4-nethoxy-N-nethyl-N-(1-nmethyl piperidin-4-yl) benzene- 1,

~ 4= n N - "~




10 concentrated to obtain oily product. The product was further purified by
col um chr omat ogr aphy, the eluent being ethyl acetate, n-hexane and

tri et hyl anoreero/t3e2sebt ai n 24. 01 grans of pure product. | Rcypsziop/aoofe 1):
3418, 2950, 1685, 1264, 1172; 11-1-NMR (5 ppm: 1.35 - 1.45 (2H, m, 1.47
(9H, s), 2.04 - 2.09 (2H, m, 2.96 - 3.02 (211, m, 15 3.50 - 3.52 (1H,
m; 3.94 (31- The sémpdhn%of thél inl:dntioR Idan b9 ysed iBSombinddion,(ifldeachl othdr & Witl/ 6 HZ),
6.75 -

7.63 (11 faleatéeraaeugé ggeyﬁ or ?%%cé&s)usedﬁyg grgat ereye(n%g\gﬁoxyﬁcﬁ 'l_‘)gtg_g 4bove )Sugli ep

(1) Prepatsasér aqupraaﬁhez-mmded)eya—@enatater ﬂlhﬂsi-}tﬁl’ﬁi @;hmmse(cﬂetdsadnlﬁblm iaghytoad 4- yl)
phenyl 20 a eri y1l)
phenyl ama%%e%agon mPn]smorM eﬁ %‘ﬂ%‘i&‘}le‘%b lyeﬁ ed Oat 1% erCtiy( Ia)CP?‘% eeg)p}:og%cﬂ&e bott om
f | ask5 conbmapaundsy anmbXidatd su¢h Bs Witdmia Iﬁchnﬂtgmkobctésaintﬂﬁﬂaimﬁﬁo@ agents Sichanut es.

Added sodi u nobo Iy ] ormc acid
(1.96 gr aﬁr%- mﬁ%%fs rgﬁ'rfo\,glj1 }{aﬁdﬁﬁ{é& 83{ ? %Cgaser’ g 1Focr)s'n(s d:"? ?ng'lckﬁlmr%eﬁﬁfaée Wi te
solid 2mhises selpas do@emiurlyasﬁmmetthmer@thm nﬁ\ﬂBAvmsepm@hagomns 0-5C¢C
IclnegP !sg ub %’ﬁla\r}\gnse) O%I?Igg o ﬁ’ﬁmm %’ﬁs &,ﬁlcﬁ ﬁ o releaseeoﬁ co?cg?mémﬂé%r s at
20 - 25 ﬁcurmmanlttener(plgemsam(bg‘ cbmammdnmdécnﬂg 1rhe Irdyase of prosiahagioash( ),
soIv distill of f, t o abt y

basi dwt%moﬁ?“ g g{e ¢ Sat TS ‘“%ofa#t‘ SR a“‘%ﬁ"“‘r%%sb cé‘?‘i%‘sﬁa%?é’“‘%r uti on.
Extr act edntiuncmkpﬂmd mnocyam ] tifamiohlylPDiEcIéft aitdePPB-IX ihhibitork;) GABA Al ayass

R T B e S e e e e
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17501 aringgons? dReh8iic Jiesicyecepohs bR fafilbe; diy"Bupllies ity 07
(311}5's) modulad rece@tois@ o(l@lén,zyrbss) jn 6ucB8a wa@, 80t (lHeHeffidacyJamd/B. @&tHDOY ,thé7. 79 -
(7n182) ( 11%%11;%)’\1{1%&_&% prpg?nt 1AV€??(1H)151 re%spe):g or %(?éoegfec are redﬁceBd 95, 2.72 Hz); Mass
2- Met hoxy- 5- nPtefeprefil-ane suvh| cohdb{rptigmrdotiprisidg yie oph&wbﬁt}lerr@mpounds ofaha 250 nL
b por i d Rty el BF et mpB°Gfilopi EHUS gt i Bet BEMOe 5y 1)
foll O\A/edcml,ﬂsumA&hexaddjl titaprin G, gnsl@fad@p;ohe;alzﬂ;ohmdstlglﬁme nta)cnmn@ahhﬂammd to

For 20 1 mfalhR T, Rh RS RPN BRI SRS Db Manniliie ' Ge. {20
% soI ution (!zﬁthegomhipatﬁﬁ ofBherpmebent msltlanl,dbd cbmpcmnés ebthve)resaaonveouomass
drop-wi s p ] . her heat ed
at 5o~ BB DRbl B P bonlihndfio e ) o Barbie e SRR EEIE " Ricen
i nt o wat parts] Qlotoserthdr)m oba ghdrinegtutidal homm)SItlamTfmucapSItel arttaldet). dndddisiom, diot ed wi t h

cotu on (apertPr e b SUERLR e dy oo IO RPR R unclr ™

reduded pmewsant o, bosublstqaent t@ 11§ agnamgratén ofibe bihet elepers dfidite. conRirsierc bf a

(202‘51? ?ﬁé%pee%ﬁ%%“&?%ej%y“’ goncyrb ot b Baffls o abifpipdichorsticl: 10

m, 3. 94oth@ledemeg) of Be8Pmbinaii@O If thed cordpouﬂds:oiah@@relsm)t invEnti@h and72h@Ong drll, d, J
= 2.74 ; 8 66. 1
(M+H) +. Hé,%”'e"pz‘? pal F‘z‘;eaﬁ’%‘?]déeﬁlggar' et i Se‘émﬁ? BEyiaRE > l(”gy g‘g(pf’aﬁeet hyl

pi peri di fermulgtions phghoyhdmmn@reii@‘rmllian@sﬂy ml_seqdwedlyneck r ound bottom fl ask
addeg), 2 NEt ho ridi ) ;0 93
o and ohk 8 Ashlotal PR off e b}ty flnkd) el WAook

met hanol CC(nmum_)of thednention ed batUSQBn <oBindiioh mntlﬁnmmuben;al appideches guihum
CyanObor Y(g rekéglgéé Qﬁﬁﬁ'ﬁﬁlz&fo%r%th ﬁ b%gi p?é?i)de)o %Qr(iivaﬁl%s%&%%c dr%dr() ISQl%ﬁgq_ of 22.01
mol ) an e reaction nass r 10 Hi nut es. reaction nmass was
cool ed t@tleAbe@p@hldnarmbOdhesa bath 25 and added formal dehyde (1.46 niL, 14.6
mrol, 30 - 50 0 ] tion d, T geaction
oS vis, 1 urt HerOrey e dhlon @nes o 3RL W80 LGRS pRRABE K e B

reactdi oninantion inl enyehination ovithtab drastpdng )frtteo hatmtingvedierd ift the lrradufiaétﬁremfwer
reduced i nass d water (100 nL) and

basi fi edIR Eﬁéa%ﬁrlﬁgr%—gfrﬁgﬁggﬁ 3?%?% o ‘il SRS Cong |°rl]JSm bi carbonate. The
product was extracted vvlth et hyl acet ate (3 x 100 m.). The conbi ned 30
organi c | ayer was washed with brine solution (100 nL) and dried over
anhydrous sodi um sul fate. Sol vent was-t%enoved under reduced pressure to
obtain 1.96 granms of dark yellow colored oily mass. IR spectra (cm1l):
2956, 1650, 1515, 1180; 1H NWR (5 ppm: 1.68 - 1.71 (2H m, 1.86 - 1.92
(2H, m, 1.98 - 2.04 (2H n) 2 17 (314 s) 352 78 (3H, s) 2.94 - 2.97
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WO 2010/ 032258PCT/ | N2009/ 000145 Mass (m z): 280.2 (IVI+H)+. Step (V):
Preparation of 4-netboxy-N nethyl-N(1-nethyl piperidin-4-yl) benzene-1, 3-
di am ne. WO 2010/0B2258 250 nL three necked round bottoned ficagkzoosdaeds i ron
powder (1.99 grans, 6.81 nmmol) and 10 nL of denineralized water. Stirred
the mass for 5 m nutes and added concentrated hydrochloric acid (12 nl)

drop-w se. Theuh&ded ﬂa@i&s&‘@ﬁes%@%ﬁ@ilﬁv@ﬂab’félanl'ﬂﬂﬂhg idoespbeds E}f&l&)g’eﬁa&iﬂoﬁn mass
to 50 C and added a sol ution of t hoxy-5-nj tr,0- N net ?}é{aaﬁﬁ ;;rgt hyl
s

pi per i di HIroee GyaEnpirosphoses. putuy lgc}lmuorales@mﬁmgﬁ chjpying ept(1V) was
di ssol vedc i'fc, e ENDPO( 120, P, p, ehpotes, WP &1t ﬁﬁdﬂgl’?}?@ﬁﬂj— . UiBpT"BufiBek. 36c'ihe
reacti on nass was he%t ed at 78 -780 10 s. After conp|etion of

reaction (t hif PRpemdhesias dermaig) Canéieﬁé‘ﬁﬁlﬁb‘?}\?e?sbyd?sé‘ig T4 d JPEnIED et el y

unders r eldiéﬁzﬂdmpbx%ﬁﬁbl r&e&@t@bh@&ﬁa@el}y JFRpEund Sl dekningd €T) kEﬁlaBtl}:d awith
basified to um;gﬁe % aqueous sodi umh ydr oxi de sol ytion. Filtered
the i norr@a'mset%eﬁ WO Eent Hb"‘lf’a‘!fé R ETHNS piprial éé’éi”a‘l‘“em epmediatp) usRdyin the, o

or gani ¢ dyaiedis VR $heS&RRodhE df Ftehutl uﬁctdave&ampxehwérmmrsmdwmlsw flaéw and
concentr at Fd to obtain 2. 31 rams of %Iy o uct . specltfr a#gm 1):
3415; 29Vdliamy yganie Synthepis 7y Ismmave ﬁﬁﬁ)‘ lifefzsaéencel upljshersy Ipc 1.68 -
% 233- E35195@))ancﬂ-1\4§§1rr0a1\’198te(lagékoplﬂtarb&lﬂ)ﬁnmld y afid Sond.1EE, NYZ(IQA% (212-3 Zg)

S - -
6. 310 1H, dd, Synthegss afyadip ahée%mandgw by ionvanle@ly&eﬁow%@)a ra@lisos’s. 7o
(111, d,su Cﬁﬁ'}heg s&&al‘fﬁ’;ﬂg 1n|\&§c§m(sﬁtﬁésas_ ot pallicdatle Mt Iffobe céflpdunasRheh b Addirgaar at i on
of N-E4 or Q- 3- !13 net h gjlﬂn-él-ykfﬁm no) phenyl ] benéne esul f onam de
N- ( 4- chl S¥BorateT n%‘i’\‘bﬁi}fg?‘ 7 Eawbige GRtoresy Lakoratgriosync ] t ai ned
?t | lor epandafdogab_brdt‘@ﬁs,a\gQ&i@a&x@m&?tég@Aﬂthérﬁ%yﬁ&ab(&gKgﬁs ey, Kg; I]i-\gféﬁdan}c I) ask,
ol | owe itjon o - eri done rans, mo
sodi um %#%%gééhﬁ?@w@%ﬂ%rgggﬂ ’gnd 25 acetic agl d (20 m.). The
regqtﬂ 0[1 MaS SR MRS labtled ﬁr@qbgt:@rofamhpwna ofform01a (1) hRRF1Be hiedduh elikicdd stalies fohen
sodiumtri

cet oxypor.ohydri de , s added to the
react i orfVAYE ﬂ?ftmg %(‘f"ieﬁto ﬁ%%é‘svar‘q% gd‘ﬁ‘é’é??ﬁr \%ef(‘? 6 VRS8P r t her
stirred 1igaﬁds?aré1m5$eda5bé@om§derrperature The reaction m xture was quenched
into 100

sified.to 9 with %a ueous sodi i de
sol ution and ?’Q’@Egd"‘f‘?@“ﬁ? ulé\‘l\ﬁl)(*ﬁe B9 ”&taée’( ﬁarsgl{w%ge %‘E The
conbl nednaﬁ@antherabﬁyafds i Bsisva Sher I\Aﬂfblabaad umtpedndar iafe fAql uistfan 4s2 X 50

dr| over .an h us sodiu ed fr ee of salts and
il i A B Ea el R LR A SR R
col um ?bwmwoaﬁhyawspan@ummyds?mﬁﬁ as@e:czrn(img}egﬁme emiddioh rdoﬁipbt%ﬂd am) ne
as an eluents t of the title product. IR spectra (cm'
1603, 1ggxaogr1rm§and%§§§? (E%%igr %WFQS‘("WW&P %)-44 - 1.53(2H, m), 1.92 - 1.96
(21-1, m), 2.71H preutliévdntibh alBd prodiddd a(rﬁdrdﬁsssﬁor the. pteparatidn 09 a(c2>hipourm) of 3.18
-3.20 (1H, 44 WO
2010/ oszgﬁ%%)cfﬁfwzng?row%féﬂafcw}le‘e sl th%f'% ‘%ﬂéhj By ﬁ?}e 7.04 -
7. 0@5( 1Hpl6lving routeqSAfkntdz)), 7. 43 - 7.47 (211, in), 7.53 - 7.57 (111, m,
7.76 - 7.78 (211, n); Mass (mz: 380 (MrH)+. Exanples 2 - 20: 5The
conpounds of Exanples 2-20 were prepared by follow ng the procedure as
described in Exanple 1, wth some non-critical variations 2.
4-Fluoro-N-[4-Chloro-3-(1- IR spectra (cm1): 1601, 1520, 1335, 1159;
met hyl pi peri di n-4-yl am no) phenyl] 11-1-NWR (8 ppm: 1.46 - 1.55 (2H, m,
1.94 - 1.98 (211, benzenesulfonamde m, 2.11 - 2.17 (211, m, 2.31 (3H,
s), 2.77 - 2.80 (2H,
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, 3.19 - 3.21 (1H, in), 4.21 -4.23 (1H, d), 6.17- 6.19 (1H, dd, J -----
8.38, 2.46 Hz), 6.42 - 6.43 (1H, d, J = 2.42 Hz), 7.06 - 7.08 (111, d, J
= 8. 38 HWO 29101322587, 14 ( 2H, r’r), 7.75 - 7.79 (2H, m; PCTANZE/04M4S) : 398. 2
(MrH) +, 3. 4-Methyl -N-4-Chloro-3-(1- IR spectra (cm1): 1603, 1522, 1329,
1151; net hyl pi peridi n4-yl am no) phenyl] 1HNWVR (8 ppm: 1.44 - 1.53 (2H,
m, 1.93 - 1.97 (2Hyo, benzenesul f onami de rr) N 11 - 2.16 (2H, nm), 2.31 (3H,

s), 2.39 (311, s), R.77 - 2.79 (2H m, 9 - 3.21 (111, n), 4.17 - 4.19
(111, d), 6. 17 -20 (111, mbdpcld. = R .42 Hz), Ged8 (1H, d, J =

R : a T =738"2 - RY. 25—
2.39 Hz), 7.04Rr (I}L—kz Y ), N SRY.

Reduction

m

H

2
sozc1 |
_ ’—S——O _HCI/ Bthanol
/2 N&H/DMF

)

ay
Scheme - I
5  wherein the key intermediate (II) is synthesized by various methods known in literature

The process of this invention includes, reacting a compound of formula (II),.
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(2H, d, J =8.32 Hz), 7.64 - 7.66 (21-1, d, J = 8.29 Hz); Mass (m z:
394.2 (MtH)+, 4. 4-lsopropyl-N4-Chloro-3-(1- IR spectra (cm): 1602,

1328, 11580 200@B2258net hyl pi peri di n-4-yl arni no) phenyl] ®EThivRof/boopgET) @ 1. 21
- 1.23 (6H, d, J = 6.92 Hz), benzenesulfonamde 1.46 - 1.52 (2H, in), 1.91
- 1.96 (214, m), 2.10 - 2.15 (2H m, 2.29 (311, s), 2.75 - 2.77 (211,

m, 2.91 - 2.94—(111, septet, J = 6.92 Hz), 3.18 0 (111, m), 4.17 -
4.19 (111,R9P_€;%;Z.76 Hz), 6.19 -RH.21 (1H, ddRs

0, 2.48 Hz), 6.43

(1H, d, J Hz), 7.03 - 7.j05 (111, d, J 40 Hz), 7.27 - 7.29
(211, m), 7.67 -|7.69 (211, ssp(rn/z): 422.3 (MH+. 5.
2- Brono- N- [ 4-gkk-§r0e03- (1- ) 0=|5=0
n
R
NU AcOH/Na,SO4 - NH ’
NaBH(OAC); SN N—R
x 1 4
R [___...__' R
L F N P R2 & N )Il
i X,
(D - @

with piperidiﬁe-ll-one derivatives, using a suitable reducing agent and base in presence of
suitable solvent at ambient temperature to obtain a compound of formula (I), wherein all
substitutions are described as earlier. '

5 The above reaction is preferably carried out in a solvent such as ethanol,
tetréhydrofuran, toluene, ethyl acetate, water, titanium isopropoxide, dimethylformamide,
dimethyl 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 carbopate, 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, prefergbly from

15  aperiod of 2 to 4 hours.

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

The present invention 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 - II), wherein the _key intermediate (III) is

synthesized by various methods known in literature.
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IR spectra (cm1): 1603, 1517, 1337, 1161; nethyl pi peridin-4-yl am no)
phenyl] 1HNWR (5 ppm: 1.50 - 1.56 (211, in), 1.95 - 1.98 (2H,
benzeneswbanawizessm) , 2.19 - 2.25 (211, m, 2.35 (311, peX/IN®0BB001432. 85
(211, M, 3.23 (1H m, 4.16 - 4.18 (1H d, J = 7.52 Hz), 6.29 WO

2010/ 032258PCT/ | N2009/ 000145 - 6.32 (1H, dd, J 8. 40, 2.44 Hz), 6.48 -
6.49 (1H, d, J = 2.40 Hz) ) - 7.04 (111, d J =8.4 H), 7.37 - 7.39
(2H, 1), 7.69 - 7H71(111 100 - 8.02 (1M, my; Masg (rn/z): 458, 460

( MeH) +. 60N ~Q; N—[4o og@ygoa (1-0} c N 1) : 1525 1343,

1223, 1163 Z}Jretl hyl pi peridi n vl amppno) phdny!l || 1H{N (6—ppiton gz, 1. 52
(2H, m, 1.97 (211 Hz&pesulfona n, ¥52. 1?’%?29%‘& m,

5.32 (311, R, 280 - Py, 3.12 x,3.14 (1H™m) 5),

4.11 - 4.13 (1H rr), 6.18- 621(1H dd, J = 8. 40, 248 Hz) 630- 6.31

R R
O,N 1112 /R5 O,N. 1112
\0/ W - \@/ N-alkylation
/\ N : > /\ N NBHLON
R; n R; n
\@\’ Fe / Con. HCl - \O/ \Q
Ethanol .

2—5’

The process of this invention mcludes, reacting a compound of formula (I1),

HZNUIL\gﬁS\M w—fafoa (;S; \O/ Q

1
5 (1

Scheme - IT

with aryl sulfonyl chloride derivatives, in presence of suitable solvent at ambient temperature to
10  obtain a compound of formula (I), wherein all substitutions are described as earlier.

The above reaction is preferably carried out in a solvent such as ethanol,
tetrahydrofuran, toluene, ethyl acetate, water, pyridine, dichloromethane, dimethyl sulfoxide,
diméthyl ether and the like or a mixture 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, preferably for period of 4 hours.

The key intermediate (III) is synthesized as described in preparation 2. This key
intermediate (III) may be commercially available or they may be prepared by conventional

methods or by modifications, using known process.
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(111, d, 1 = 2.44 Hz), 6.54 - 6.56 (111, d, | = 8.44 Hz), 7.07 -7.11 (2H,
m, 7.70 - 7.73 (211, m; . Mass (mz): 394.2 (MtH)+, 7.

N[ 4- Met woyeoBy3izseet hyl pi peridin-4- IR spectra (cm1): pt®0aN2004/60@%345 1339,
1223, 1148; ylam no) phenyl] benzenesul fonam de 1H NVR (6 ppm): 1.40 -
1.49 (2H, m, 1.90 - 1.97 (2H, m, 2.01 - 2.12 (2H, nm), 2.30 (3H, s),
2.78 - 2.81 (2lGompoumds oBtaih6d byl tle abdve nietllddl df Prépadjion 4f thd pfeddrt inRntiof caD -
6.23 (111 .48 Hz 6. 56

0,22 (111 B ot B b s sl iyt
7.73 (2H, usihg welMassvi( NieadtionS7GicR adMtbdidatio. redircHsm Mproveckidn, Matjrosstiod; ( 1-
rearrangement reaction, halogenation, hydroxylation, alkylation, alkylthiolation, demethylation,
5 O-alkylation, O-acylation, N-alkylation, N-alkenylation, N-acylation, N-cyanation, N-
sulfonylation, coupling reaction using transition metals and the like.
If 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 (I)
ii) Removing any protecting groups; or

10 iii) Forming a pharmaceutically acceptable salt, solvate or a prodrug thereof.

Process (i) may be performed using conventional interconversion procedures such as
epimerisation, oxidation, reduction, alkylation, nucleophilic or electrophilic aromatic
substitution and ester hydrolysis or amide bond formation. _

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

15-  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'-
trichloroethoxycarbonyl, benzyloxycarbonyl or t-butoxycarbonyl) and arylalkyl (eg. benzyl),
which may be removed by hydrolysis (e. g. using an acid such as hydrochloric or trifluoroacetic
acid) or reductively (e.g. hydrogenolysis of a benzyl group or reductive removal of a 2',2',2'-

20  trichloroethoxycarbonyl group using zinc in acetic acid) as appropriate. Other suitable amine
protecting 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 example with trifluoroacetic acid.

25 In process (iii) halogenation, hydroxylation, alkylation and/or pharmaceutically
acceptable salts may be prepared conventionally by reaction with the appropriate acid or acid
derivative as described earlier in detail.

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

30  practice.

The pharmaceutical compositions of the present invention may be formulated in a
conventional manner using one or more pharmaceutically acceptable carriers. Thus, the active
compounds of the iﬁvention may be formulated for oral, buccal, intranasal, parenteral (e.g.,
intravenous, intramuscular or subcutaneous) or rectal administration or a form suitable for

35  administration by inhalation or insufflations.
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IR spectra (cm1): 1521, 1346, 1227, 1164; nethyl pi peridin-4-yl am no)
phenyl] 1HNWR (6 ppm: 1.36 - 1.45 (2H, in), 1.87 - 1.91 (211,
benzenesWPGAE3A®P8 M) , 2.03 - 2.12 (211, in), 2.30 (311 PCIHN20RI/POO145S 2. 80
(211, m, 3.08 (111, m, 3.73 (3H, s), 4.05 - 4.07 (1H m, 6.32 -.6.35
(2H, m, 6.49 - 6.52 (1H, d, J =8.92 Hz), . 7.32 - 7.34 (2H, m, 7.69 -
7.71 (1H, m, Fpr o@l adminBGation( the, phiarpjaceuticpinepsnposifions: mapsiake Aafopqyo) for 9.

f’r;[ ﬁOpr 0%)(415;3‘6, [t:ﬁ%&/se%mn?%fe% i)n(eéére& FSI §&%&{tfoﬁal(rﬂéghsjﬂ:\'i'ﬂ} Eréigr;lacev]t@c%ﬂ% aé'c@;ngble 1220;
yl pi peridi'n-4-yl'am no) " pheny IH-NVR (6 ppm: 1.22 - 1.24 1-1, d,
6. 92 Hz) exdipidats suchipsrbindingsagentoriass deeedlaigsed maize siyreh, podyyinylpyrghidapo pr, i n)
2.07 -2. :l'xgdr()g};]pq'opyi rPx)e’thylcellulose); 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 example, solutions, syrups or suspensions or they may be presented as a
dry product for constitution with water or other suitable vehicle before use. 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 acacia); 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.

The active compounds of the invention may be formulated for parenteral administration
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 er other 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  aerosol, 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
medicament for pressurized container or nebulizer 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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2.29 (311, s), 2.76 - 2.79 (211, m, 2.91 - 2.94 (1H, septet), 3.11 (1H,
m, 3.78 (311, s), 4.11 - 4.13 (1H, in), 6.23 - 6.26 (1H, dd, J = 8. 40,
2.48 Hz) ,w6.280/0326831 (1H, d, J = 2.40 Hz), 6.55 - 6. PCTtdidy/o@143) = 8. 40
Hz), 7.25 - WD 2010/ 032258PCT/| N2009/ 000145 7.27 (2H, m, 7.63 - 7.65
(2H, m; Mass (mz: 418.4 (MrH) +. 10. 4-Met hyl - N- P- Met hoxy- 3- ( 1-

met hyl pi Femiuditert donydiremg m @pwibdnemiy |of abmmpemekofl the iarniita dnk aspéatle poydan 1) :

1607, 1525, 133 0: 1H-N|\/R 5 1.40 - 1.49 (2H ), 1.90 -
1.93 (21%%?%“‘%1%]6%&'%55"% ‘(2H 1, 2(3opE?H s), 2.38 (3H( s) | ") 6

-2.79 (2H, m ,ABosbDfofrhiations forﬁreiﬁne(leﬁ the yqndmoﬁgrefetreﬂ o abavé K¢.g. m)ugreﬁné.al -

6.23 (1, oL ke Bt oyl Sansclt by el ) o

(mz)5 396r0301(cM1tH)13—20 pg to 1000 pg of the compound of the invention. The overall dally dose
with an aerosol will be within the range 100 pg to 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. ’

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 tfle
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 factors 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, parenteral, 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 administered, for example, 1 to 4 times

per day.

Commercial reagents were utilized without further purification. Room temperature

25  refers to 25 - 30 °C. IR were taken using KBr and in solid state. Unless otherwise stated, all
mass spectra were carried out using ESI conditions. "H-NMR spectra were recorded at 400
MHz on a Bruker instrument. Deuterated 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 following abbreviations are used for the multiplicity for the NMR signals:

30 =singlet, bs=broad singlet, d=doublet, t=triplet, q=quartet, qui=quintet, h=heptet, dd=double
doublet, dt=double triplet, tt=triplet of frip]ets, m=multiplet. Chromatography refers to column
chromatography performed using 100 - 200 mesh silica gel and executed under nitrogen
pressure (flash chromatography) conditions.
Examples

35 The novel éompounds of the present invention were prepared according to the

following procedures, using appropriate materials and are further exemplified by the following
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11. 2-Bromo-N-[3-(1-nethyl piperidin-4- IR spectra (cm1): 1518, 1427,
1331, 1154; ylam no)' phenyl] benzenesul fonam de 1H-NVR (8 ppm: 1.41 -
1.47 (2H,woRp10l03938- 1. 96 (2H, m, 2.11 - 2.13 (211, weCIaR20000¢034 s),
2.78 - 2.81 (2H, m, 3.16 - 3.18 (111, m, 6.27 - 6.30 (111, dd, J =

8. 10, 2.02 Hz), 6.35 - 6.37 (1H m, 6.40 - 6.41 (1H m, 6.92 - 6.96
(111, t, specHicBex@ihplez) Thed ndht preridd cédpdundy of the Givention ate Ay O kIl ofifhos8. 03 -

2 L soor mispiiligan o BrnGe e o apled hele Coplhout are not. owever, to hesopsirupd 3y 10

yl am no) fphdapy the trdnzemestbf Gneonsidered Hs Nhﬁn(v@nmqnn)nd anyz Bombitiatipd ofehd, d, J
= 6.92 szn’npoungis orqhelr moxeg3 es(ng ay 1tsel¥}o’rm a genus Tilie ?o%oév%%]eXamrgles farthez 1Huslgaté'2
5 details for the preparation of the compounds of the present invention. Those skilled in the art
will readily understand that known variations of the conditions and process of the following
preparative procedures can be used to prepare these compounds.
Preparation 1: Preparation of N-(4-chloro-3-amino phenyl) benzenesulfonamide
Step (I): Preparation of 2-chloro-5-nitro 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 stirring. Then add triethylamine
(14.9 mL, 105 mmol) fo the reaction mass drop-wise in 15 minutes at room temperature.
Cooled the reaction 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. Quernched 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'oily mass (7.8 gm). .
IR spectra (cm™): 1550, 1335, 1190;
20  'HNMR (8 ppm): 2.15 (3H, ), 7.51 - 7.53 (1H, d, J = 8.56 Hz), 7.85 - 7.87 (1H, dd, J = 2.48,
8.56 Hz), 8.21'(1H, d, ] = 2.46 Hz);
Mass (m/z): 215.6 (M+H) "
* Step (II): Preparation of 2-chlore-5-amino acetanilide
To a 500 mL three neck round bottomed flask added 2-chloro-5-nitro acetanilide (34.0
25  grams, 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 drop-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) and 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). A
IR spectra (cm™): 3310, 1535, 1331, 1153;
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(2H, m,
6.92 Hz),

2.29 (3H, s), 2.77 - 2.80 (2H, m), 2.89 - 2.94 (1H septet,

J =

3.17 - 3.19 (1H, m), 3.55 -  3.57 (1H, d), 6.24 - 6.27 (1H, dd,

J = 7. 78,wb.2610/032258 6.30 - 6.33 (1H, dd, J = 8.14, 1. 9¢Thix2009/6003% -

(111, t
- 7.71

! J = 7.99 FE) 6.95 - 6.99. (1H t) 7.26 - 7.28 (2H, m,
mz): 388.4 (MH)+

6. 38
7.69

4-Fl uoro I\HtWBﬁm)h%ll (Baiars}, |6|8(21H,13|8)R6§6e6t3ﬁéﬁ(dd}h724&mH21,$2@(1H271

1221, 115
1.51 (211,
2.82 - 2.

10

15

20

m 11 - 2.16 (211, m), 2.31 (3H,

& 1= zharifrzm)gop@@axgdm%%@@ﬁg' fonam de 1H NWR (8 ppm): 1.42 -

s),

dfass pfz): 1854 (MFDT7 - 3,22 (111, ), 6.24 - 6.26 (1H, m, 6.32 -

Step (III): Preparation of N-(4-chloro-3-acetamido phenyl) benzenesulfonamide
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 step (II),
followed by addition of pyridine (0.7 mL, 8 mmol) under nitrogen atmosphere. The reaction
mass was stirred for 1 hour, then benzene sulfonyl chloride (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;
"H-NMR (5 ppm): 2.1 3H, s), 3.52 (1H, bs), 6.34 - 6.37 (1H, dd, T = é.56, 2.48 Hz), 6.70 (1H,
d, J=2.46 Hz), 6.90 - 6.92 (1H, d, J = 8.56 Hz), 7.25 - 7.39 (3H, m), 7.66 - 7.68 (2H, m), 9.41
(1H, s); | o ‘
Mass (m/z): 325.7 (M+H)"
Step (IV): Preparation of N-(4-chloro-3-amino phenyl) benzenesulfonamide
N-(4-chloro-3-acetamido phenyl) benzenesulfonamiide (4.5 grams, 13.8 mmol)

' obtained at step (II[) was added to a 100 mL three neck round bottomed flask containing

25

30

35

ethanol (50 mL) under stirring. 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 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
(1:1 mixture) to obtain 3.1 grams product.

IR spectra (cm™): 1603, 1520, 1325, 1151;

"H-NMR (8 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), 9.41 (1H, s);
Mass (m/z): 283.7 (M+H) *

Preparation 2: Preparation of 4-methoxy—N-methyl-N—(l-methyl p1per1dm-4-yl) benzene-

1, 3-diamine
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6.37 (211, m, 6.95 - 6.99 (111, t, J =8.0 Hz), 7.08 - 7.12 (2H, m,
7.80 (21-1, m; Mass (nmfz): 364.5 (MtH)+. WO

7.76 -
2010/ 032256RGIVd3dAR09/ 000145 14. 4- Met hyl - N-[ 3- ( 1- net hylcpinnamy/doonsA-
yl ami no) phenyl] benzenesul fonam de IR spectra (cm1): 1595, 1513, 1328,

1151; 111-NVR (8 ppm): 1.39 - 1.40 (2H, m), 1.94 - 1.98 (2H n), 2.04 -

C11s, oo sy oora Mgy’ SnfePEin-lbop pidefigin-4-yD phignitghing o

6. 30

- 6.32 (1H, ddAdded2-meti®»F:nitto gRenttainined8Dezram® 4351 ilbidl) tota radndb@toiibd Hz ) |
6.94 -

m;

10

15

20

25

30

35

10 Solidwel by the haditih O Thbe-4-bigetidone (2832 Ghths, Th2.83 Iy, sddi
sulfate (67.6 grams, 476 mmol) and acetic acid (80 mL). The above reaction mass was stirred
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 reaction mass for further 3 hours. The
reaction mass was quenched into water (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
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 pure 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),
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, ] = 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-nitro-N-methyl-N-(1-Boc piperidine-4-yl) phenyl

amine

Placed 2-MeéthioxXy-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
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
with ethyl acetate (3 x 100 mL) and layers separated. The combined organic layer was washed
with brine solution (100 mL) and dried over anhydrous sodium sulfate. The organic layer was
concentrated to obtain 5.86 grams of dark yellow colored oil.
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 - 3.37
(1H, m), 3.94 (3H, s), 4.14 - 4.19 (2H, bs), 6.88 - 6.90 (1H, d, ] = 8.98 Hz), 7.79 - 7.80 (1H, d,
J=2.72 Hz), 7.90 - 7.93 (1H, dd, J = 8.95, 2.72 Hz);
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Mass (mz): 360.3 (MrH)+. 15. 2-Bromp-N-P-Methyl-3-(1- IR spectra (cm1l):
1516, 1436, 1319, 1159; nethyl pi peridi n-4-ylam no) phenyl] 114-NWR (8
ppm : 1liwblRodd2pm) : 1.37 - 1.46 (2H, benzenesul f onarcudaNmpy/odi1s? - 1. 94
(211, m, 1.96 (311, s), 2.11 - 2.16 (2H, m, 2.31 (311, s), 2.78 - 2.80
(2H, m, 3.18 (1H, s), 3.31 (1H, m, 6.30 - 6.32 (111, dd, J = 7.84, 2.12
Hz), 6. 38ass(mMB): 396541\214: +d J =2.08 Hz), 6.80 - 6.82 (1H, d), 7.33 -

7.35 (2H,

440 (N&H)Slrp%) P"ﬁ?fl_iam ‘hf)%r S‘%ﬂ%‘ﬁ?%ﬂf‘ﬁ‘@?‘r@‘j@’ﬁ"ﬂwg %‘bB‘&WE“Pé‘F’n 1):

1614, 1523, 132)93. 25blﬁchree}He&ﬂioﬁﬁl) bcpitbﬁfﬂds]: adesizZeMethakf-Hmétrd- K ancthyl-NNIR 8
ppm - 1.32 c-plpendme Q-yT' phggy’l amine %3 grams, 21(mmbl) obtained at step (II), followed by the
5  addition of isopropyl alcohol (20 mL) and allowed to stir for 10 minutes. The reaction mass
was heated to 40 - 45 °C and stirred 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 (8 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 (1H,d, J=8.96 Hz), 7.79 - 7.80 (1H,d, J=2.74
Hz), 7.88 - 7.91 (1H, dd, J = 8.98, 2.68 Hz),

Mass (m/z): 266.1 (M+H)".
Step (IV): Prepatation of 2-Methoxy-5-nitro-N-methyl-N-(1-methy! piperidin-4-yI)
phenylamine '

20 To a 250 mL three neck round bottom flask added 2-Methoxy-5-nitro-N-methyl-N-
(piperidin-4-yI) plienylamine (1.93 grams, 7.33 mmol) obtained at step (III), followed by the
addition of methanol (20 mL) and sﬁrred at 25 - 30 °C for 5 minutes. Added sodium
cyanoborohydride (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 syringe. Clear solution was
obtained. The reaction mass was further stirred for 6 hours at 20 - 25 °C. After completion of
reaction (thin layer chromatography), solvent was distilled off under reduced pressure. To the
residual oily mass, added water (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 solution (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’l): 2956, 1650, 1515, 1180;
"H-NMR (3 ppm): 1.68 - 1.71 (2H, m), 1.86 - 1.92 (2H, m), 1.98 - 2.04 (2H, m), 2.17 (3H, s),

35  2.78 (3H,s), 2.94 - 2.97 (2H, m), 3.25 - 3.28 (1H, m), 3.96 (3H, s), 6.87 - 6.91 (1H, d, J = 8.98
Hz), 7.80 (1H, d, J = 2.68 Hz), 7.88 - 7.92 (1H, dd, J = 8.96, 2.64 Hz),
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m, 2.01 (3H, s), 2.04 - 2.14 (211, m), 2.31 (3H s), 2.77 - 2.80

?)1i4 36)19 - 3.21 (1H m), 3.30 - 3.45 (1H m), 6.18 - 6.21 (1H, dd),

Met hyl pi
1.96 -

(211,
6. 35

W0&410/0362586 ( 1H, d, 7.41 - 7.45 (2H, m, 7. P0TAN0OSd0OQdH, m),
7.75 - 7.77 (2H, n); Mass (mz): 360.3 (MkH) +. 17. 4-F
| uoro-N-[4-Methyl -3 -(1 - IR spectra (cmd): 1592, 1523, 1334, 1162,

Fig%kgléﬁyiso/bwﬁy) phenyl ] 1H NMR (8 pprr) 1 42 - 1 51 (2H,

benzenesul f onam de i 04 - 2, 16

n
N, 2.31$PL0Y): yeparatig of 4-n@.t13rzy~@zmt,hmg* (lsne;_thvl(mmﬂdlw-yl)sb%ﬂ(elh -
6.17 - 6.20nine (1H dd, J = 8.4, 2.40 Hz), 6.34 - 6.35 (1H d, J = 2.

5

10

15-

20

25

30

35

To a 250 mL three necked round bottomed flask, added iron powder (1.99 grams, 6.81
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-nitro-N-methyl-N-(1-
methy! piperidin-4-yl)phenylamine (1.9 grams, 6.81 mmol) obtained at step (IV) was dissolved
in ethanol (20 mL), drop-wise through addition funnel. The reaction mass was heated at 78 - 80
°C for 4 hours. After completion of reaction (thin layer chromatography), ethanol was distilled
off completely under reduced pressure to obtain oily maés. Added water (50 mL) and basified
to pH: 9 using 50 % aqueous 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 anhydrous
sodium sulfate and concentrated to obtain 2.31 grams of oily product.

IR spectra (cmr™)-3415, 2970, 1625, 1532, 1171;

"H-NMR (3 ppm): 1.24 - 1.25 (2H, m), 1.68 - 1.81 (2H, m), 1.92 - 1.98 (2H, m), 2.26 (3H, s),
226 - 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, J =2.72 Hz), 6.68 - 6.70 (1H, d, J = 8.61 Hz);

Mass (m/z): 250.2 (M+H)".

Example 1: Preparation of N-[4-Chloro-3-(1-methylpiperidin-4-ylamino) phenyl]
benzenesulfonamide V

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
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 mmol) was added to the reaction mass at
20 - 25°€C in'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
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
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;
'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 - 2.79 (2H, m), 3.18 - 3.20 (1H, m), 4.18 - 4.20 (1H, d), 6.17 - 6.20 (1H, dd, J = 8.39,2.44
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Hz), 6.85 - 6.87 (111, d, J = 8.40 Hz), 7.07 - 7.12 (211, m), 7.74 - 7.78
(2H, m; Mass (mz): 378.2 (MtH)+. 18. 4-Methyl-N-[4-Methyl-3-(1- IR
spectra (Wor0)0/031585, 1523, 1330, 1156; Met hyl pi peri di rRCEZAy @035 phenyl |
1H-NWVR (5 ppm: 1.44 - 1.52 (2H, nm), 1.86 - 2.01 (2H, WO

2010/ 032258PCT/ | N2009/ 000145 benzenesul fonamide m, 2.02 (3H, s), 2.14 -
2.19 (2H1z)¥.42 2638 ((1BH, T S 2.40338 04317106 ($H, d,2 =839 H2), BE3 { 28y (W, m)37.990 - 3.21
(111, m,_6.17 - 671})62—7(%'_% dd, J =7.82, 1.93, Hz), 6.35 -6.36 (1H, d, J =
1.76 Hz): 78 €8 mg B TB@E s J = 7.84 Hz), 7.20 - 7.22 (211, m), 7.63 -
7. 65 (21ifassOniz): 380+ z) . 374.3 (MrH) +. 19.

N-[3-(1-nethyl pi peridin-4-ylamno) IR spectra (cm1): 1608, 1327, 1156;
phenyl ] ¥FamRees1ut%onanmi de” 114-NVR (8 ppm): 1.53 - 1.56 (2H, m), 1.97 -
2.04 5 2H, Mhe 2omfound o Exbdplks 2000, were3feffaddd b )follRviRd the BroBebufe2ddl, d),

3.22 - Bde%gibg& }nlExar;rl?pTG 16,W21t£}11 sBme6 hgnqcrgtljc':al_{’varl tiéng' 30 - 6.33

2. | 4-Fluoro-N-[4-Chloro-3-(1- IR spectra (em™): 1601, 1520, 1335, 1159; -
methylpiperidin-4-ylamino) phenyl] 'H-NMR (8 ppm): 1.46 - 1.55 (2H, m), 1.94 - 1.98 (2H,
benzenesulfonamide m), 2.11 - 2.17 (2H, m), 2.31 3H, s), 2.77 - 2.80 (2H,

m), 3.19 - 3.21 (1H, m), 4.21 - 4.23 (1H, d), 6.17 - 6.19
(1H, dd, J = 8.38, 2.46 Hz), 6.42 - 6.43 (1H, d, ] =2.42
Hz), 7.06 - 7.08 (14, 4, J = 8.38 Hz), 7.10 - 7.14 (2H,
m), 7.75 - 7.79 (2H, m);

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

3. [ 4-Methyl-N-[4-Chloro-3-(1- IR spectra (em™): 1603, 1522, 1329, 1151;
methylpiperidin-4-ylamino) phenyl] "H-NMR (8 ppm): 1.44 - 1.53 (2H, m), 1.93 - 1.97 (2H,
benzenesulfonamide m), 2.11 - 2.16 (2H, m), 2.31 (3H, s), 2.39 (34, s), 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,J =
2.39 Hz), 7.04 - 7.06 (1H, d, J = 8.4 Hz), 7.22 - 7.25
(2H, d, T = 8.32 Hz), 7.64 - 7.66 (21, d, J = 8.29 Hz);

, Mass (m/z); 394.2 (M+H)",

4. | 4-Isopropyl-N-[4-Chloro-3-(1- IR spectra (cm™ ): 1602, 1328, 1153, 1095;

methylpiperidin-4-ylamino) phenyl] ‘H—NMR (8 ppm): 1.21 - 1.23 (6H, d, ] = 6.92 Hz),
benzenesulfonamide 1.46 - 1.52 (2H, 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, J = 6.92 Hz), 3.18 - 3.20 (1H, m), 4.17 -
419 (1H, d, = 7.76 Hz), 6.19 - 6.21 (1H, dd, J = 8.40,
2.48 Hz), 6.43 (1H, d, I = 2.40 Hz), 7.03 - 7.05 (14, d,
J=8.40 Hz), 7.27 - 7.29 (2H, m), 7.67 - 7.69 (2H, m);
Mass (m/z): 422.3 (M+H)",

5. | 2-Bromo-N-[4-Chloro-3-(1- IR spectra (cm™): 1603, 1517, 1337, 1161;
methylpiperidin-4-ylamino) phenyl] "H-NMR (8 ppm): 1.50 - 1.56 (2H, m), 1.95 - 1.98 (2H,
benzenesulfonamide m), 2.19 - 2.25 (2H, m), 2.35 (3H, s), 2.83 - 2.85 (2H,

m), 3.23 (1H, m), 4.16 - 4.18 (1H, d, J = 7.52 Hz), 6.29

-25-



(1H, n), 6.39 (1H bs), 6.94 - 6.98 (111, t, J = 8.04 Hz), 7.41 - 7.45
(211, n), 7.51 - 7.53 (1H, in), 7.70 - 7.78 (211, n); Mass (mz): 346.2
(MtH) +. 250 208083581 0- 3- net hyl - N-[ 4- net hoxy- 3- (1- | R sp@€ETAN2008/A0135 1527,
1322, 1154; nethyl pi peridin-4-ylamno) phenyl] 111-NWR (8 ppm): 1.50 -
1.58 (2H n) 1.87 - 1.90 (211, benzo[b]thi ophene-2-yl1l sul fonam de n),

2.18 B (211, 1), 231 (3HF, 5), 2 4@35@11 d&)L 2@@¢4Hz),26$87 €24 ,HlajJ
3.05-310(1H m, 3.78 (3H, s), 4.11 13 (2H - Ne:
m, 6.54 | 6.56 (111, d, J = 8. Hz724?H@7027* 4%4@&11%1 34}31)7-7%7'663
1.90| Hz), [ 7.69 (114, d, J = 1.60 hzpyy fy), 69 - 7071(,0bHE8.00, 8.02 AHBnHO Hz)

Mass (m/z): 458, 460 (M-+H)",

6. | 4-Fluoro-N-[4-Methoxy-3-(1- IR spectra (em™): 1525, 1343, 1223, 1163;
methylpiperidin-4-ylamino) phenyl] 'H-NMR (8 ppm): 1.47 - 1.52 (2H, m), 1.93 - 1.97 (2H,
benzenesulfonamide m), 2.11 - 2.17 (2H, m), 2.32 (3H, s), 2.82 - 2.85 (ZH,

m), 3.12 - 3.14 (14, mj, 3.78 3H, s), 4.11 - 4.13 (1H,
m), 6.18 - 6.21 (1H, dd, J = 8.40, 2.48 Hz), 6.30 - 6.31
(1H, d, J = 2.44 Hz), 6.54 - 6.56 (1H, d, J = 8.44 Hz),
7.07 -7.11 (2H, m), 7.70 - 7.73 (2H, m);

. , Mass (m/z): 394.2 (M+H)".

7. | N-[4-Methoxy-3-(1-methylpiperidin-4- | IR spectra (em™): 1607, 1525, 1339, 1223, 1148;
ylamino) phenyl] benzenesulfonamide "H-NMR (8 ppm): 1.40 - 1.49 (2H, m), 1.90 - 1.97 (2H,
' o m), 2.01 - 2.12 (2ZH, m), 2.30 (3H, s), 2.78 - 2.81 (2H,
m), 3.10 (1H, m), 3.78 (3H, s), 4.11 (1H, m), 6.20 -
6.23 (1H, dd, J = 8.36, 2.48 Hz), 6.29 (1H, d, J = 2.48
Hz), 6.53 - 6.56 (1H, d, J = 8.40 Hz), 7.40 - 7.44 (2H,
m), 7.50 - 7.54 (1H, m), 7.71 - 7.73 (2H, m);

Mass (m/z): 376.2 (M+H)".

8. 2-Bromo-N-[4-Methoxy-3-(1- IR spectra (ecm™): 1521, 1346, 1227, 1164;
methylpiperidin-4-ylamino) phenyl] "H-NMR (5 ppm): 1.36 - 1.45 (2H, m), 1.87 - 1.91 (2H,
benzenesulfonamide m), 2.03 - 2.12 (2H, m), 2.30 (3H, s), 2.77 - 2.80 (24,

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 - 1.34 (28, m), 7.69 - 7.71 (1H, m), 7.93 - 7.95

(1H, m);
Mass (m/z): 454, 456 (M+H)".
9. 4-Isopropyl-N-[4-Methoxy-3-(1- . IR spectra (cm™): 1521, 1324, 1167, 1220;
methylpiperidin-4-ylamino) phenyl] | "H-NMR (6 ppm): 122 - 1.24 (6H, d, 6.92 Hz), 1.44 -
benzenesulfonamide 1.50 (2H, m), 1.92 - 1.95 (2H, m), 2.07 - 2.12 (2H, m),

229 (3H, s), 2.76 - 2.79 (2H, m), 2.91 - 2.94 (IH,
septet), 3.11 (1H, m), 3.78 GH, s), 4.11 - 4.13 (1H, m),
6.23 - 626 (1H, dd, J = 8.40, 2.48 Hz), 630 - 6.31 (1H,
d, J=2.40 Hz), 6.55 - 6.57 (1H, d, ] = 8.40 Hz), 7.25 -
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Mass (' z

): 480.5 (MtH) +.

Exanpl e 21: Preparation of

N-[ 4- Chl or 0- 3- (1- net hyl pi peri di n-4-yl am no) phenyl] benzenesul f onam de
hydr ochl owo@e101i3e25pr oduct (0. 86 grans) obtai ned from Exaeplns2009/0@345

converted

10 %
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product (
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ether (25 rnL) and added I nL o
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e
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%E‘upfr?el%ﬂle@afmlwefd%gér i b

ylamino) phenyl] benzenesulfonamide

5[‘113“%%@%(@;‘% PR O 7P oK AR eS 2%
TH-NMR (5 ppm): 1.42 - 1.51 (2H, m), 1.96 - 2.04 (2H,
m), 2.11 - 2.16 (2H, m), 2.31 3H, s), 2.82 - 2.85 (2H,
m), 3.17 - 3.22 (1H, m), 6.24 - 6.26 (1, m), 632 -
6.37 (2H, m), 6.95 - 6.99 (1H, t, ] = 8.0 Hz), 7.08 - 7.12

(2H, m), 7.76 - 7.80 (2H, m);

47

Mass (m/z): 364.5 (M+H)",
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WO 2010/ 0

N- [ 4- Br ono- 3- ( 1- net hyl pi peri di n-4-yl am no) phenyl] benzenesul f onam de;

32258PCT/ 1 N2009/ 000145 24.

2

N- [ 4- Et howp-28to(aB22m8t hyl pi peri di n- 4-yl am no) phenyl] benpemgstiod/omass de;
N-[4-Trifluoronethyl-3-(piperidin-4-ylam no) phenyl] benzenesul f onam de;

5.
26.

o1

27. 4-Fluoro-N-[4-fluoro-3-(1-nethyl pi peridin-4-ylam no) phenyl]
benzZengsury RaRI-Ng3- (F—ﬁrethyl%iﬂgh&iﬁmo N uﬁ-smwl)?&s@m Pe31db8-115 T am no)
phenyl] henzenesul f onam de;

4- Mgt hyl - Ndfmm%}@ﬁﬁdhbe(@n?ﬁé{fmﬁlepe FNMR. G par: o) -grdryhym), 1.94 - 1.98 (2H,
benzenesul f onani de; 30.  4- Met hyl - l\h[HA};,Qk)homﬂz}ﬁﬁﬁp@.@@m'sﬁ2$b%§ﬁ,%ﬁh.77
phenyl] benzenesul f onam de; 31.

4-1gopropyl - N[ 4- tri f1 uor omet hoxy- 3- { -2t @ B):Fei EFrRsh 3F4RnRs): Sphterfidf
benzenesul fonami de; 32.  4-1sopropyl (] 4a,Ghl 9168; Bad Bizpeydodi gisd ¢y am ne)
phenyl] benzenesul fonam de; 33. "

2- Brlomo- N- [ 4- Chl or o- 3- (pi peri di n- | - 1% ASE Hmeifl 1 6-BetiFb helsTP £ b ikaioh; -
4- Briono- N- [ 3- (1- net hyl pi peri di n- 4-y| ayBg\Qd1, hery tz)berzenesobf mamsdemﬁ :
4- Brlonp- N- [ 4- chl or o- 3- (1- net hyl pi pefi di n- 4-yl am no) phenyl]

benzenesul f onami de; 36. (2H; m);

4- Mgt hoxy|- N-[ 4- br ono- 3- (1- met hyl pi perygls itm#A):Beaaimednyphenyl ]

benzenesul f onani de: 37 _ i

4- Mgt Héxy- NpepmorNAi4-YbsthyhChy 1- 3- ( pi paRisapata{enyDakilRoli3pidhH H5%;
benzenesul 1pg. Iyy )
pengencsy, IL&\%? Ql?dm g%@nﬁ? phenyl] o1 b ENMR ) pXm) HNMI% (Eifpﬁ)m)yl 37 - 146 (2H,
benzenesulﬁegmmUHQHMIde m), 1.92 - 1.94 (2H m), 1.96 (34, s), 2.11 - 2.16 (2H,

m), 231 (3H, 5), 2.78 - 2.80 (2H, m), 3.18 (1H, 5), 3.31
(1H, m), 6.30 - 6.32 (1H, dd, J = 7.84, 2.12 Hz), 6.38 -
6.39 (1H, d, J = 2.08 Hz), 6.80 - 6.82 (1H, d), 7.33 -
7.35 (2H, m), 7.67 - 7.69 (1H, m), 7.98 - 8.01 (1H, m);
Mass (m/z): 438, 440 (M+H)".

l6.

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

ylamino) phenyl] benzenesulfonamide

IR spectra (cm™): 1614, 1523, 1329, 1159;
'H-NMR (8 ppm): 1.39 - 1.49 (2H, m), 1.94 - 1.97 (2H,
m), 2.01 (3H, s), 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 - 6.21 (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)",

17.

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

benzenesulfonamide

TR specira (em™): 1592, 1523, 1334, 1162, 1153;
TH-NMR (5 ppm): 1.42 - 1.51 (2H, m), 1.96 - 1.99 (2H,
m), 2.01 (3H, 5), 2.04 - 2.16 (2H, m), 2.31 (3H, 5), 2.79
- 2.82 (2H, m), 3.20 (1H, m), 3.40 (1H, bs), 6.17 - 6.20
(1H, dd, T = 8.4, 2.40 Hz), 6.34 - 635 (14, d, = 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/z): 378.2 (M+H)".

18.

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

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

Methylpiperidin-4-ylamino) phenyl]

TH-NMR (6 ppm): 1.44 - 1.52 (2H, m), 1.86 - 2.01 (2H,
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39.

benzenesul f onam de;

40.

2, 4-Dichl or o- Nd4- brono- 3- (pi peridin-1-yl am no) phenyl ]

4-Tri f | uoworetomsxass N[ 4- chl or o- 3- (1- met hyl pi peri di n- 4-y| aoirnsoophenys |

benzenesul f onam de;

41. 4-chl oro-N-

[ 4- Chl or o- 3- (pi peridin-1-yl am no)

phenyl ] benzenesul fonam de; 42.
2- Chioro- é,ﬁe&mlwmmﬁmm, 2.33 (34, s), 2.38
benzenesul f onam de; .
2- Mef hoxyt N[ 4-tri fl uor omet hy1- 3- (pi He?%ishﬁmyﬁééi(%)mbﬁéﬂy?’]m (1], m), 6.17 -
benzenesul f onam de; 44. 6.19 (1H, dd, J =7.82, 1.93, Hz) 635 -6.36 (1H, d, J—
4- Met hyl - N-[ 4- Chl oro- 3-[ N- net hyl - N- (j4- net hgl 6p| peridin-1 }/ m_noj hen
benzenesul f onam de; 45. 1.76 Hz), 6.84 - 6.86 (1H, d, 784 Hz), 7.20 - 7.
4- Met hyl - N- P- Met hoxy- 34N- et hyl - N- (4- (gt ) -péper b5 &y Danm no] phenyl ]
benzeénesul f onam de; 46.
4- Mel hyl - N&4- f | uor o- 34N- et hy| - N- ( pi| pMerd@H213 743 @FH0] phenyl |
benz engs Ul \oFaM ey Ififeridin-4-ylamino IR s ectra cm 1608, 1327, 1156;
4- Met hyl - 4$I‘If|l,¥0¢h({) msty %\I—mstp PR )erldlnl ani no gen
benzenesu phﬂﬁa}}ba@en%@f@&nrpldé 48 TaE mm)ngS%l bé Ao bP7 Wﬁﬁa
(1) Conpouind according to exanplel &5 %@&t@ & 2(516()“ g3 g,ﬁsts I dane 07 (21,
cellul ose{ 25 ng K 90 Povi done 5 ny FPrg% “ati n?sg st)a rc n‘g Col | gd I
sili ¢on dj oxi de d), 3.22 -3.20 (1H, m), 6.24 - 626(1H m), 6.30 - 6.33
(1H, m), 6.39 (1H, bs), 6.94 - 6.98 (1H, t, J = 8.04 Hz),
741 - 7.45 (2H, m), 7.51 - 7.53 (1H, m), 7.70 - 7.78
(2H, 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) phenyl]} 'H-NMR (& ppm): 1.50 - 1.58 (2H, m), 1.87 - 1.90 (2H,
benzo[bjthiophene-2-yl sulfonamide m), 2.18 -2.23 (2H, t), 2.31 (3H, s), 2.40 (3H, s), 2.94 -

o 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), 7.42 - 7.45 (1H, dd, J = 8.60, 1.90 Hz), 7.69
(1H, d, J=1.60 Hz), 7.71 - 7.74 (1H, d, J = 8.60 Hz);
Mass (m/z): 480.5 (M+H)".
Example 21: Preparation of N-[4-Chloro-3-(1-methylpiperidin-4-ylamino) phenyl]
benzenesultfonamide hydrochloride '
The product (0.86 grams) obtained from Example 1 was converted into its
5 hydrochloride salt by using the following procedure. The obtained base was taken into diethyl
ether (25 mL) and added 1 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;
10 'H-NMR (6 ppm): 1.46 - 1.50 (2H, m), 1.94 - 1.97 (2H, m), 2.12 - 2.15 (2H, m), 2.32 (3H, s),

2,75 - 2.78 (2H, m), 3.19 - 3.21 (1H, m), 4.15 - 4.17 (1H, d), 6.19 - 6.21 (1H, dd, J = 8.39, 2.44
Hz), 6.44 - 6.45 (1H, d, J = 2.40 Hz), 7.08 - 7.10 (1H, d, J = 8.39 Hz), 7.44 - 7.48 (2H, m), 7.54
-7.56 (1H, m), 7.78 - 7.80 (2H, m);
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1 ng Magnesium stearate 1 ng Total weight per tablet . 100 ny The

I ngredi ents were conbi ned and granul ated using a sol vent such as net hanol .
The fonnuvetomm3wes t hen dried and fornmed into tabl ets @conNziopbovgsabout 20
ng of active conpound) with an appropriate tablet machi ne. 5Exanpl e 49:
Conmposition for Oral Adm nistration Ingredient %w./w. Active ingredient
20. 0% Laqygs an/2f - F3YMBgyesi um stearate 0. 5% The I ngredi ents were

m xed and di si)énsed i nt o, capsul es cont ai (i\ ut ng each; one _capsul e
woul d apdrampitats Arersrationgaf 4tseryenyaN- l@@ﬁ*& 8 (Séﬁethﬂpwﬁrlelwwmm*’ :
formul ati @nﬁlmnggie@,nfonmmydmhyﬁel ngredient 1.0 gm Fumaric acid 0.5 gm
Sod un cifor 020 MR PATS0EN Dedin b OBy Par aben 0-05 g
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 % 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 (0.78 grams)
IR spectra (cm™): 1592, 1528, 1166, 1156;
10 'H-NMR (8 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 (34, s), 2.10 - 2.15 (2H, 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,J=2.40Hz), 6.85 - 6.87 (1H, d, J = 8.40 Hz), 7.26 - 7.28 (2H, m), 7.67 - 7.70 (2H, m);
Mass (m/z): 402.3 (M+H)",
15 Example 23: Preparation of 2-Bromo-N-{4-methoxy-3-[N-methyl-N-(1-methyl piperidin-
4-yl) 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 dichloromethane (25 mL) in a 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 organic layer was dried
and solvent removed under reduced pressure to obtain oily mass. Further, it was purified
25 column chromatography using ethyl acetate 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;
"H-NMR (5 ppm): 1.46 - 1.49 (2H, m), 1.64 - 1.71 (2H, m), 1.83 - 1.89 (2H, m), 2.24 (3H, s),
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
(1H, dd, J = 8.60, 2.53 Hz), 7.28 - 7.36 (2H, m), 7.70 - 7.72 (1H, dd, J = 7.6, 1.6 Hz), 7.89 -
7.99 (14, dd, J =7.42, 2.08 Hz);
Mass (m/z): 468.2, 470.2 (M+H)*
Examples 24-47:
35 The person skilled in the art can prepare the compounds of Examples 24-47 by

following the procedures described above.
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Sorbitol (70% solution) 12.85 gm Veegum K (Vanderbilt Co.) 1.0 gm Fl avori ng
0.035 gmColoring .0.5 gmDistilled water g.s. to 100 nL 10 The

i ngredi enwe 20mvs2258Xed to form a suspension for oral adrCmiINtaaDI0Rss

Exanpl e 51: Parenteral Formulation Ingredient %w./w. Active ingredi ent

0.25 gm The active ingredient was dissolved in a portion of the
vat er[hHgr mﬂrﬁﬁ&in%»g%éh%lb&i&m-y HaR0) phihyf benRRlsUidamidel 1 06 Was then
addedLwith sfirring to make the sol-ution iSotonic. The solution was rmdnup

to wel ght | W E4|1Etb¢?@-3r@nlaﬁhﬂmpel@¢m14Wéamm«?)@herfy(lirbemp@@tfm@nndes iltered through a
0.2 O T i dirtTons— 5 Exanpl e
52: nggm R ”ﬂjif or rrrﬁue:tﬁzi'? ?ég@ ncllfrPgél ent &CPH > ﬁeﬁésuf&la&% %o

Pol yeit WJ e #eFlgﬂryNol]4 %083-Y14H15%me9ém+4y§|'1m0)g1h9md] beggpesuffgnagvige; The

| ngr to
e Y LT

| ngr eldi2ent| 9- l@ﬁhﬁé{-{%@om@r(&dnehulplperldm-ét-ylammo) phenyl] benzenesulfonamide;
30. | 4-Methyl-N-[4-ethoxy-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

31. | 4-Isopropyl-N-[4-trifluoromethoxy-3-(1-methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide;

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

33. | 2-Bromo-N-[4-Chloro-3-(piperidin-1-ylamino) 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-Dichlero-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-Trifluoromethoxy-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

41. | 4-chloro-N-[4-Chloro-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

42. ﬂ 2-Chloro-N-[4-chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

43. | 2-Methoxy-N-[4-trifluoromethyl-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;
44. | 4-Methyl-N-[4-Chloro-3-[N-methyl-N-(4-methylpiperidin-1-yl)amino] phenyl]

| 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-(piperidin-1-yl)amino] phenyl] benzenesulfonamide;
47. | 4-Methyl-N-[4-trifluoromethyl-3-[N-methyl-N-(piperidin-1-yl)amino] phenyl]

benzenesulfonamide;

Example 48: Tablet comprising a compound of formula (I)

Compound according to examplel 5mg
Lactose : h 60 mg
Crystalline cellulose 25 mg
K 90 Povidone 5mg
Pregelatinised starch 3mg
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0.2-2 gin Span 60 2 gm Tween 60 2 gm M neral oil 5 gm Petrolatum 10 gm
Met hyl paraben 0. 15 gm Propyl paraben 0.05 gm BHA (butyl ated hydroxy

ani sol e) WoQaiogeisat er 100 ni 10 Al'l of the ingredrantmyoeieept
wat er, were conbined and heated to about 60 Cwith stirring. A sufficient
gquantity of water at about 60 C was then added with vigorous stirring to

emul sify the ingred|ents anchifolfnsitahQioxaigded q. s[about 110 granmg. Exanple
54: Bi nding assay fpr—human 5-HI6 receptor 15Conpounds can he tested

according to the fol|low ng tNeepsBEEtRHES. Materi @l s and ™t hods;| Recept or
source: Human reconpinant exPhLERsght fePtabli293 Cel S Radijgg jgand: | CHI LSD
(60-80 Ci/mmol) Fihal ligand concentration - [1 5 nM Nan-Specifiic
determ nant: Methiothepin rnesylate - [0.1 p, ML Reference conpound:

Met hi ot hepi n Mefy hidteRichi Setd dmbaRA bh® branifRicl LAk L RAVEnBRY 8 it gmh sl CHRAL I-on
condi tions: L Reactions were carried out in 50 uMTRI S-HC1 (pH 7. 4)
cont ai ni n&raplationweg cher, drieds andferpyed, ipter tablets nfcpripiniag sabow7 2¢ merief 2etdvect i on
was tern pahRfindYwithtiRiafprépsaiiiabitd hich@ki on onto gl ass fiber filters.

Radi oactivity trapped onto the filters was determ ned and conpared to
control vErgapleqdd: g?lagqslttoaf&rs@mlﬁaﬁnnmamﬁqmt eractions of test conpound(s)

with the cloned 10serotoni i 5- "ihgre@eﬁ‘cdi N SoIE wegmpl e
Active ingredient 20.0%
Lactose 79.5%
Magnesium stearate 0.5%

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

Example 50: Liquid oral formulation

Ingredient Amount
Active ingredient 1.0 gm
Fumaric acid 0.5 gm
Sodium chloride 2.0 gm
Methy] paraben 0.15 gm
Propy! paraben 0.05 gm
Granulated sugar 25.5 gm

Sorbitol (70% solution) | 12.85 gm

Veegum K (Vanderbilt Co.) 1.0 gm

Flavoring 0.035 gm
Coloring " 0.5 gm
Distilled water q.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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Nunber % I nhibition at 10 nM % I nhibition at 100 nM % I nhi bition at 1000 nM

2. - 69.45 96.73 3. - 78.66 98.42 5. - 93.8 101.6 6. 20.71 90.83 99.64
8. 71.95 Ww0.288/@e3863 10. - 88.26 99.2 11. 8.56 PCT/IN2009/000145

Sodium Chloride qs to make isotonic

Water for injection . 100 mL

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 solution isotonic. The
solution was made up to weight with the remainder of the water for injection, filtered through a
0.2 micron membrane filter and packaged under sterile conditions.

5  Example 52: Suppository Formulation

Ingredient % wt. /wt.

Active ingredient 1.0%

Polyethylene glycol 1000 74.5%

Polyethylene glycol 4000 24.5%

The ingredients were melted together and mixed on a steam bath and poured into molds
containing.2.5. grams total weight.

Example 53: Topical Formulation

Ingredients gm
Active ingredient 0.2-2 gm .
Span 60 - 2gm
Tween 60 A 2 gm
Mineral oil 5gm
Petrolatum 10 gm
Methyl paraBen 0.15 gm
Propyl paraben 0.05 gm
BHA (butylated hydroxy anisole) | 0.01 gm
Water 100 mL
10
Q 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 added with vigorous stirring to
emulsify the ingredients and then water added q.s about 100 grams.
Example 54: Binding assay for human 5-HT receptor
15 Compounds can b'e tested according to the following the procedures.

Materials and Methods:
Receptor source: Human recombinant expressed in HEK293 cells
Radioligand: [PHJLSD (60-80 Ci/mmol)
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Example 55: 5-HT; functional assay cyclic AMP
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Jr., et al., Molecular Cloning and Expression of Novel
Mol. Pharmacol.

The antagonist property of the compounds at the human 5-HTg receptors was

determined by testing their effect on cAMP accumulation in stably transfected HEK293 cells.

Binding of an agonist to the human 5-HT receptor will lead to an increase in adenyl cyclase

activity. A compound that is an agonist will show an increase in cAMP production and a

compound that is an antagonist will block the agonist effect.

20

Human 5-HTjs receptors were cloned and stably expressed in HEK293 cells.

These

cells Wére plated in 6 well plates in DMEM/F12 media with 10% fetal calf serum (FCS) and
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1.5 of peroxidase-|abelled cAMP for the binding sites on anti-cAW

anti body. The antibody is imopbilized. onto polystyrene mcrotitre wells

pr ecoat edwwoi2btv/s2econd anti body. The reaction is start edrhy2emediongs 50 pL,
per oxi dase-| abel ed cAMP to the sanple (100 pL) pre-incubated with the
antiserum (100 nmL) for 2 hours at 4 C. Following 1 hour incubation at 4 C

t he unboung pb/infl PG4 8iaid SRABH AL 237 BY inth SO/TRuBatoR STHeRGIPW QS 8 to dladitoan
enzyne substrate %'HF”I net hyl benzidine (1), is atgded a}?ﬁ i ncybat e&] at room
t enper at RPRLFT8% enflenes belore iiatipnsofthe erperiments Sle day ok the oxpsamertoieof 100

M 1.0 McakihB héfiaGrvad GehoRBANd BR JeBS Wi aMikheddWnoé with 3ekubyfréd Mt (SN pl ate
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adenyl yl. ‘4pdnk eESEMEIBMX angdia was adfed %%Wﬁds?ﬁytoﬁifgr %W?la‘ﬁ‘f?oﬁh?l\)é’g Bound to
be a §0MRRLd LiniRed Hhd 9RSh SSFWHBME OREH;S @bRGhing VaticlY RomBoutids gl pfunat her
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Exanpl e S&otomidanantzgeaisharsk addedite thsy appppriate wells gad dncigpatedyfor 3Qmaingteng - 280
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determ ned usi ngI LG M5/ M5 nmet hod. WO 2010/ 032258PCT/ | N2009/ 000145
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24 hour s mfd.gr AgﬁSEI'}leé (‘Kﬁérsha%ﬁ‘l Ceﬁﬁggw}gﬁw&"ﬁ{e@ SN drfbk & Sor ik IEI{CES ma by

val i dated LC- M5 usi ng sol | extraction techni que.

conpound @riﬁﬂ}’,é%ﬁ ﬁP‘ﬂ‘ﬂ@ded by tllﬁ eonapetitigsy W@n uplabrled &AM and@ Hxetyguamtity n
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C.,," (n%mu)ld T%?& {shgepﬁggl bg/nég mmpéeni’v)nsh};g proged(l@ %16913‘?(@ h%mel §ui)§ltra€e% 6.

W st a
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 Eompound of this invention was
found to be a competitive antagonist with good selectivity over a number of other receptors
25  including other serotonin receptors such as 5-HT, and 5-HT;.
Example 56: Rodent Pharmacokinetic Study
Male wistar rats (230 - 280 grams) obtained from NIN (National Institute of Nutrition,:
Hyderabad, India) were used as an experimental animal.
Three to five animals were housed in each cage. Animals were kept fasted over‘ night
30  and maintained on a 12 houré 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 compound in plasma were determined

using LC-MS/MS method.
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10 50%°EG 400 in Oral 372185 2.171 14211106 5.351 34 /Male water for
I nj ection 1.44 3.65 Wstar 10 50% PEG -400 in Intravenous 2885 0. 14
4314 1 96wWo20d322s8Mal e water for injection 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 LC-MS/MS
method using solid phase extraction technique. NCE 'compounds were quantified in the
calibration range of 2-2000 ng/mL in plasma. Study samples were analyzed using calibration

5 samples in the batch and quality control samples spread across the batch.

Pharmacokinetic parameters Cyax, Tmax, AUC,, AUCy;, half life, volume of distribution,

clearance, mean residence time and thereby oral bioavailability were calculated by non-

compartmental model using software WinNonlin version 5.1.

Example | Strain | Dose Vehicle Route of Chax Tiax AUC, T, Bioavailability
Number | /Sex (mg/kg) administration | (ng/mL) (h) (ng.hr/mL) (h) (%)
6. Wistar 10 50% PEG-400 in Oral 372+£85 | 2174+ | 1421+ 106 535+ 34
/Male water for injection 1.44 3.65
Wistar 10 50% PEG -400 in Intravenous 2885+ | 0.14% | 4314967 218+
/Male water for injection 401 0.10 1.29
8. Wistar 10 50% PEG-400 in Oral 964 + 1.67 £ 622§ + 540+ 63
/Male water for injection | 110 1.15 1025 2.56
Wistar 10 50% PEG-400 in Intravenous 2645+ | 0.08+ | 9919x701 218+
/Male " water-for infection |+ : - 154 -0.0 0.54
15. Wistar 10 50% PEG-400 in Oral 503 & 233+ | 24624901 315« 99
/Male’ water for injection * 263 115 2.99
Wistar 5 50% PEG-400 in Intravenous 727418 | 0.08= | 123152 3.08 &
/Male water for injection 0.0 2.11
10

Example 57: Rodent Brain Penetration Study
Male Wister ratsv (230 - 280 grams) obtained from NIN (National Institute of
15 Nutrition, Hyderabad, India) was used as an experimental animal. Three animals were housed
in each cage. Animals were given water and food ad libitum throughout 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. After surgery, the rats were housed in individual rat infusion
cage connected with infusion components (Instech Solomon; Plymouth Meeting, PA. USA)
and allowed free accéss to food and water .
NCE compound 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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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.

The 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 plasma and brain homogenate. Study samples were
analyzed using calibration samples in the batch and quality control samples spread across the

batch. Extents of brain-blood ratio were calculated (CYCy).

Example

Number

Strain/

Sex

Dose

(mg/kg)

Vehicle

Route of

administration

Steady State Brain

Penetration

(Cy/Cyp)

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

Male: | water for injection

8 | Wistar/ 1 50% PEG-400 in Tniravenous 0.04 = 0.01

Male water for injection

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

Male water for injection

15

20

25

Example 58: Rdd'ent ‘Brain Micro dialysis Study for possible ﬁodulation of
Neurotransmitters

Male Wister rats (230 - 280 grams) obtained from N. I. N. (National Institute of
Nutrition, 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 Procedure: ‘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). While the animal was still anesthetized, a micro dialysis probe (CMA/12, 4
mm, PC) was inserted through the guide cannula and secured in place. After surgery recovery
period of 48 - 72 hours was maintained before subjecting the animal for study.

A day prior to study animals were transferred to home cages for acclimatization and
implanted probe was perfused overnight with a modified Ringer’s solution comprised of: 1.3
pM CaCl2 (Sigramsa), 1.0 pM MgCl, (Sigramsa), 3.0 pM KCI (Sigramsa), 147.0 pM NaCl
(Sigramsa), 1.0 pM Na,HPO,.7H,0 and 0.2 pM NaH,PO,2 H,O and and 0.3 pM
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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 bésals were collected at 20 minutes intervals before dosing. Dialysate samples were
5 "collected 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

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

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

Effects of NCE (3 & 10 mg/kg) and Vehicle treatments were statistically evaluated by
one-way ANOVA followed by Dunnett’s multiple comparison tests. In all statistical measures,

20  ap <0.05 was considered significant. The Graph Pad Prism program statistically evaluated the
data.

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

25  foodintake in well-fed rats was then determined as follows.

The rats were housed in single home cages for 28 days. During this period, the rats
were either dosed orally or ip, with a composition comprising a compound of formula (1) or a
corresponding composition (vehicle) without the said compound (control group), once a day,
and the rat is provided with ad libitum food and water.

30 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 alA., European Journal of Pharmacology, 414,
2001, 215-224 and Turnball et. al., Diabetes, 2002, 51, 2441-2449, and some in-house
modifications.). The respective parts of the descriptions are herein incorporated as a reference

35  and they form part of the disclosure.
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Wstar 5 50% PEG 400 in Intravenous 727 18 0.08 1 1231 1 52 3.08 1 / Mal e
wat er for injection 0.0 2.11 10 Exanple 57: Rodent Brain Penetration
St udy Malwowiswose2ssats (230 - 280 grans) obtai ned from RCiNIg2ad/H@ne
Institute of 15 Nutrition, Hyderabad, India) was used as an experi nental
animal. Three animls were housed in each cage. Aninmals were given water

and food ad |i borhe¢ fapkdematyb Quipbunds BxRESHoWR Nhe siaificdlB! MmdfidaRddRtag 2 hours
| i ght/dar enetration s determ ned at steady state in

rat. One E’Qé¥'B*|?]ﬁ%t-)‘i”hetnc9°%§{eﬁiénntﬁg%ovﬁﬁ!aé“"\ha% 8 Aoseg pleitherdd me/bg or 3} HEKE wer e

anest heti aagtiwi t h hal ot hane for surgical placenent of 20 jugular and I
femoral vgin catheters. After r the rats were housed in individua
rat infus W@&é@ é@ﬁﬁ&f‘&i"%“ﬁ%’sﬁﬁﬁ%@} on conponents (I nstech Sol onon;

Pl ynout h Meet i Tigs cdhitioh/SAfanéingl pedpkmies df EoBgouass 65 thid Mvéiof vard caiaes

NCE conpound was, di ssol ved i.n ter. and adm nistered at a constant i nfusion
rate (r5rp n’ll_smxg&rﬂ?c}e?%@&fm%cg@ﬁmﬂ%\%‘? gbj%ﬁt r"‘&"%‘ﬁtﬂ‘ﬁ‘éf‘j‘d’a}éiél'rat e of 1.0 ng free

base/ kg/ h. Bl OMélleSWﬁﬂﬂéreﬁﬁcsV@{](B— 2‘3?%5@/0@&8%58%3“ ! NLN2 60 Qﬂﬁﬂfﬁnsﬂé@ﬂl Eod’ded
during t l.att t .the infusion.to confirmsteady-state 00!
conce%t rgﬁwgﬁg‘,‘ﬁ'@flgr%daﬁ‘&‘% MaDEFed A% CngTingRiplapmaly é@‘f?‘?fé‘?éd".’er%h‘?‘ﬁﬁ 8 will
be sacri féackdageo mhhleweretlgbﬁﬁc @ B(Sﬂfﬁfoaﬂldeﬂgfvgﬁdh Ed:ﬁffrs bge a&gﬂqn\a@veﬂama@&ﬂl zed.
Pl as and .Brain s store rozen at .- ntil an SIS, e

concgﬁﬁ;t r aﬁlgwgth@f’%%ﬁt%ﬁlfﬁ’%@%&ﬂ%H‘a’i“%i’“ﬁ’ﬁé’§ ﬁégé’ﬁws @g]g?&ﬁ}f‘\ﬁéﬂﬂ& gé*f’é’i‘erﬁaﬁed

usi ng 5 L¥ervVBatiBatedtotindlvidual arenas Fhrel MBin?mmﬁmﬁsfM@r@jeemanlt | 1; i eﬂ in plasnma
and brain honogenate b al i dat.ed, LC: VB/ M5 od. usi.n oli ase
extraction t ecﬁ?ﬁ guer Oﬁér%%mgﬁ?ﬁjd‘ée%%er d ﬁ'&ggﬁ iq‘gb’oﬂl’idr‘?%f’tﬁ%r ?&PEB‘I“&‘?]ison
range of rkecidd comparindiofi thelfadiuts @ndthbr @hlly HAp)Penad éhe hoblshihsSRARILET VLT €

anal yzed ugis(:g&ﬁ%gila]il(g ation sanples in the batch and quality control sanples

spr ead act tcli: Extents of brain-blood ratio were cal cul ated

(Cb/ O9) . - The experiment was carried out in a 50 x 50 x 50 cm open field made up of acrylic. In
the familiarization phase, (T1), the rats were placed individually in the open field for 3 minutes,
in which two identical objects (plastic bottles, 12.5 cm height x 5.5 cm diameter) covered in
yellow masking tape alone (al and a2) were positioned in two adjacent corners, 10 cm. 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 object4was not regarded as exploratory 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.
Some represe;ltative compounds have shown positive effects indicating the increased
novel object recognition viz; increased exploration time with novel object and higher

discrimination index.

Example Dose mg/kg, Exploration time mean + S.E.M Inference
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Exanpl e Nunber Strain/ Sex Dose (ng/kg) Vehicle Route of Adm nistration
Steady State Brain Penetration (G Cp) 6. Wstar/ Male 1 50% PEG 400 in
wat er forwonpmaBese | ntravenous 0.05 1 0.01 8. Wstar/ Walraninod0&iBEG 400
in water for injection Intravenous 0.04 0.01 15. Wstar/ Male 1 50%
PEG 400 in '

Number p-o. » (sec)
6. 3 10.02 + 1.54 1527+ 132 Active
8. 3 6.72+1.95 9.58 2.26 Active
15. 3 6.80 + 1.54 1326+ 2.80 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 training room offered several strong extramaze visual cues to aid the formation of
10 the spatial map necéssz;ry for escape learning. An automated tracking system, [Videomot 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/kg, p.o.

15  Example 62: Chewing/Yawning/Stretching induction by 5-HT, antagonists
Male Wister rats weighing 200-250 grams were used. Rats were given vehicle
injections and placed in individual, transparent chambers for 1 hour éach day for 2 days before
the test day, to habituate them to the observation chambers and testing procedure. On the test
day, rats were placed in the observation chambers 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, strétches 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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water for injection Intravenous 0.35 0.08 Exanple 58: Rodent Brain Mcro
dialysis Study for possible nodul ation of Neurotransmtters

Mal e W stwo 208008215830 - 280 grans) obtained fromN. 1. RCT(Nzw)/omwals
Institute of 15Nutrition, Hyderabad, India) was used as experinental
ani mal s. G oup allocation Goup 1: Vehicle (Water; 5 nL/kg; p.o.),

Group 2: N Mafs8emnQ/ Kg;Pefit BI.,)SleifitoAD]. 3BritEE o(rh@l wﬁ%ﬁhadalogyd) 19991 @ecah,

Pr ocedureI'5 5%‘? wer e anesthetized with chloral hydrate and pl aced I n

St er eot axug r |)re Qui de cannula (CV 12) was placed at AP: -5.2 mm M.
+5. 0 MM rEtaaiple/€d: PaAssiveavoidaeg@r ansa and DV: -3.8 nmfromthe brain surface

according to the atlas of. Paxi ngs and Watson (1986). \Wile the animal was
still anest het‘fbni]@g],s g rﬁ@?ﬁiaa?'%‘?'g‘abrsfﬂiéh-r(’wg?‘ ~dagks papsiye apglangsser t ed
t hrough tphediprnde Thataining appehtsemusised b fHagber 308 halin BAEBELE0 hRGHME Y

period of s 72. hours was maj nt ai fore subjecti the ani mal for
study. A acré? 7%Irnimo’r"q[ebgh§t°8'&s§%f“%fﬁ(? Wa?sgagﬁig’ﬁgg‘?sr‘%‘ﬁsﬁgr Q?Ha‘f‘{;’%ﬂéi‘ﬁ'ﬁ’ tragspagent.or
accl i mat i alawingriheaagpedheitembaibieet: M dbieviwas opthefaaed iQuRItHé Gffaranst hr)h%
nodi fied Ri r's solution conprised of: 1.3 1..tM 12 (Sigranmsa), 1.0
JIM Myd f@z‘@?egrvvaaﬁé‘g)“?e%g?"sqra W%S‘?ﬁtsg F%Pﬁﬁaéf%, byl%??‘@%&ﬁ%ﬂafg?t CRRErdAsa)
1.0 j uM Na2HeRhingtid0nmaride £hd275KivinHadHAR o2 161218 frvntlofandlcHamBer) IMe smaller

neostingr i ne bromde (Siar a). ( to.7.2).a rate of 0.2 RL/m nutes
set bl3k/) a%ﬁf&er%ofn ?ﬁ@?ngsnm%ﬁsr‘f%d?;\‘ﬁg%ﬁl ‘E'Jé_l‘h ?—'félr‘if?/ﬁ?"‘ﬁ’)eé a%:\w'tpﬂﬂer )élfunékfﬁ@m ment
per.f usi orsonsg. e Thalrageh aogediinieat edurel 121 iniitie Svidtd Aind wla® wedilhi@ina@dhoe s

stabilizati Af,ter stapiljzatio eri four basal]s were_ collected at 20
nm nut es ;’ﬂr?to g&\}lg gargg?%?a g ‘foﬁﬁjl.ste%o’% §7§§&e16§’aﬂfﬂ S%&é*‘%??ip?ré&aéﬁe’ien gl ass
vi al s usismgm@MiAh#er amefspicgei A5 eth fgasc A @frefiich@aiopsupplidalt. Tl RA @6 thbIGHd ( 3

ng/ kg or 1 was m nistered_b vages after four fractions had
been col Ifgog{’ %3%%2'5 S%%‘?‘?%%&P"ee Wes C%F%ég'g‘g ﬁ%?’?lmg’?‘ﬁo@r Ksigippagrange of

admi Ap'st Mété0amicro ohms was Atedistbd Foolai dostrél QROBIIT Ttk bRNEe lappatttd WaalaBbaRAP! es
were nea y LG NB/ NS (APl . 4000, . MDS. SClI EX) net hod. Acetylcholine is
quanti fi ég‘[o?agn’(”thﬁeAgéalle:é%?'ﬁ? F%W‘tr%ﬁeﬁgn%?’e BOSHERCT 81 s @niNg epryredan;ageurate

di al ysat esrrent delivery b@auioouaiit eiriation afthd Vodtagd wittDghandeis k&isax@er i nents, the

ani mal s \ﬁggﬁ 9n°t£li‘ fri ce%drand their brains were renpbved and stored in a 10%
formalin sorucron PBECR Brain was sliced at 50 't on a cryostat (Leica) ,
stai ned and efaiviwaedarmnedow as dgtdisddIpyevionsigonduls malp Maker rats aeamBiRt200P30 a from
ani S W i NG ct _probe .pl acenment. were discarded. 15M crodi al ysis data
wer reTEéxp ea%gé% pealggépgxrn(l:men Wg‘ﬁ’éﬁ%“ggt tgﬁ}?eeaéﬁb”%?’ﬁql\hﬂ" ot thegxpeymeng fn the
defined day effteing prigelsatrsoplated facidgibe (danof ik 1ight' dotnpar@ihiert bEHhE apar@@p| s

bef ore dryg,: 1,0 tio . - Effects of 3.&.10 Kk nd
Vehicl e :['# gg‘?‘%&] sS§a\%\tr/5§l8ncse{} hs paimplhas F?f"@\?tﬁﬁl J&?@%I%geoﬁqﬁf%tfﬂé\ﬁ%}ﬂmsﬁ?l owed
by Dunneteatescyriwbitérphedab nipartes was feestsl (utuallpkl20st@hily bhd BvidgRaspleady 20a p

cval vat o PRL e B ol 8 hesditBle bRk g gt il Tor S SeRond s o Y
W st2Y r administt0-td 4@ gpirpalo A rbinale dveke them Neturhed 1. théiNabin© Bades.| Beg#éednldach Of

Nutritiop,: . [ ndi s.ysed. -The chroni¢c effect of the gonpounds
o gener At SEEBR I (e AbelE e HE Shinkr SetirRed emiicanserrufig
det er m neldactosy fues. [Rewa! of this inhibitdityestimatus wae selta@d8hoins, =ilvglsanden dgages for

28 days. i eri,od, .the rats. were either daosed orally or ip, with
a conposF‘%glyf)rLHH]g r%%%e?lg?'ﬁ]é e Bnn%(l)nl}%gleollgxfc&f“ﬁﬁ?ré‘n%i % f“géhedrolPﬁe%‘é'ﬁB ﬁEﬁe‘Eg
conposi t thedarkglenibet, @ kriteribimtme of 309 ssainds wanggisydd( cont rol  group), once a

day,zpand t he | S. hded W ad li.bi t.um f ood, an 30On 0, 15',
71h,3(§l4t h, 21%?‘&5}?1%' g@?‘#“g%’ W@%"é@es”vgr ie - aﬁth%ﬁg'tzg%ﬁm?‘aﬁ%

anmount s wfurdsgienge, 2006.dB) hba ke Barithnwedi 4hW. gai Muipky &. NERSdah €d MNJcardabut | ne

basi s. t t od is disclosed in the literature (Kask et
al ., Eu'rb%]%g%%e@]gﬁgr%g?ggs’ épgzgréﬁ%;ggl ogy, 414, 2001, 215-224 and Turnball et.
al ., Diabetes, 2002, 51, 2441-2449, and sone in-house nodifications.). The
respective parts of the descriptions are herein incorporated as a reference
35and they formpart of the disclosure. Some representative
conpdunds have shown the statistically significant decrease in food intake,
when conducted in the above manner at the doses of either 10 ng/Kg or 30
ng/ Kg or both

4] -



Exanpl e 60: (bject Recognition Task Mddel 5The cognition-enhancing
properties of conpounds of this invention were estimated using a nodel of
ani mal cogoi2viocn322s8he obj ect recognition task nodel . PCT/INMab/eooist er
rats (230 - 280 grans) obtained fromN. I. N (National Institute of
Nutrition, Hyderabad, India) was used as experinental animals. Four aninmals
wer e houswdclaim:each cage. Aninmals were kept on 20 % food deprivation before

one day and gi ven wat er ad 10 Iibitun1throughout t he experinent and
mai nt ai n dApn a 1%fgql %h rg cycle. Also the rats were habituated to
i ndi vi duat “&°ERIE efﬁﬂﬂﬁ HX absence of any objects. One

group of 12 rats received veh|cl.
ani mal s recei ved conpound of Rg la (1) either orally or i.p., before
one hour of the famliar (Ti) and oice trial (T2). 15The experinment was
carried out in a 50 x 50 x 50 cmopen field made up of acrylic. In the

fam liarization phase, (Ti), thKET Owere plaqed individually in the open
field for 3 minutes, in which tw |denticat objects (plastic bottles, 12.5
cm height x 5.5 cmdianmeter) cover in yell ow maski ng tape al one (aI and
a2) were positioned in two adjace conmersik 10 cm fromthe walls. After 24
hours of the (Ti) trial for Iﬁpg_ie m mefror Thst, the sane rats were
placed 20 in the sane arena as t @ged in Tl trial. Choice phase
(T2) rats were allowed to explore the ppen field for 3 mnutes in presence
of one famliar object (a3) and one notel object (b) (Anber col or glass

bottle, IRseroBRbgss aﬁq)o@nfbmus ntsqihaﬂﬁ&@manyliamp{abarsal&taheedlsat@r esent ed
simlar textur s,,c&lggiga si ze Durin %ﬁihe T| qb H J ﬁ%
expl orations otheEitR: BpiRecpd Ramey he gams orsHifferentand epsh-efepgndepiiv fiprrgent
ha\d/.i Ng NOydrogeny | Rloges.aCMITL a1, d(@le@gpdlmé g@claag&:&ﬂfygwgyaacg U@)alk@;ﬁ] ect at
a di stange es were recorded separately by stopwatc
Sitting @NO&%*%B} éPpmﬁgahﬁq%k@ﬁhrded as exploratory activity, however, it
was rarely obserwed. Tl is the total tine spent exploring the famliar
obj ects (al + T2 is the total tinme spent exploring the famliar object
and novel obje (dﬁmﬁﬁ?“awﬁér@%$%@@efecognlt|on test was perforned as
deschpbed by Eun@ Snis. ﬁydmgeﬁl EPEDalkyl, cyc:i&éy@ﬁ kgmqfato(a: at,)diea! afyPlor

a

neuroblolo%(cal udi es menory Inrats - vioural data, Behav. Brain
Res., 1988lkvl1  47-50. Sonme representative conpounds have shown
p05|t|ve effe@ﬁﬁﬁTﬁﬂﬁﬁ@ﬁng the increased novel object recognition, viz;

i ncreased exploration time with novel object and higher discrimnation.

i ndex. Exanpl e Dose ny/ kg, Exploration tine

mean  S. B, Mhd &nfJoBRAESs claimed in claim 1, wherein R; is hydrogen, halogen, (C;-Cyalkyl, (C;-
15 Csalkoxy, cyclo(Cs-Cq)alkyl, cyclo(Cs-Ce)alkoxy, halo(C;-Cs)alkyl or halo(C;-Cs)alkoxy;

m./ Kg) orally and anot her set of

3. The compound as claimed in claim 1, wherein R; is hydrogen, halogen, (C;-Cs)alkyl, (C;-
Cs)alkoxy, cyclo(C;-Cg)alkyl, cyclo(Cs-Cg)alkoxy, halo(Cy-Cj)alkyl or halo(C;-Cs)alkoxy;

20 4. The compound as claimed in claim 1, wherein Rs is hydrogen, halogen, (C;-Cs)alkyl, (C;-
Cs)alkoxy, cyclo(Cs-Cq)alkyl, cyclo(Cs-Ce)alkoxy, halo(C;-Cs)alkyl or halo (C;-Cs)alkoxy;

5. The compound as claimed in claim 1, wherein Ry is hydrogen, (C;-Cs)alkyl, cyclo(Cs-
Ce)alkyl, halo(C,-Cj)alkyl, aryl or aralkyl;

25
6. The compound as claimed in claim 1, wherein Rs is hydrogen, halogen, (C;-Cj)alkyl, (Cy-
Cs)alkoxy, cyclo(Cs-Cq)alkyl, cyclo(Cs-Cg)alkoxy, halo(C;-Cs)alkyl or halo (Cy-Cs)alkoxy;
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WD 2010/ 032258PCT/ 1 N2009/ 000145 Nunber p. o. (sec) 6. 3 10.02 1.54
15.27 1.32 Active 8. 3 6.72 1.95 9.58 2.26 Active 15. 3 6. 89 1.54
13.26 2.\80 20o0a3yms Exanpl e 61: Water Maze The watrer/INEDgo@pERAr at us
consisted of a circular pool (1.8 mdianeter, 0.6 mhigh) constructed in
bl ack Perspex (TSE systenms, CGermany) filled with water (24 2C) and 5

posi ti oned THogGhGAd & c@almwﬁ cﬁa‘i}Q h &Ml H8Qe G MonRiht @rdup 36hsisaRE 6@ . The 10
cn2 perspex pl-atfor m bel ow the water surface, was placed in the

centre of Ohg-Glomt} Qlf‘%]i*ﬂ?‘ﬁﬁ@i‘mé‘b’&?mdﬂ?éﬂﬁ‘e&‘ﬁﬂ§en29ﬂ‘ﬁs‘élffmf‘“@f9§1 ned constant for
all rats. 4-ﬁh8roQh—@@@hl@ﬂ)‘lﬁHefﬁetﬂﬂﬁfﬂ;eﬂldln-ﬁ%nﬁﬂﬁ)%hédyﬂtﬂe@zéné&fﬂf&dlﬁndmze and

pl atform of f ered e escape behavior. By contrast,

the trairf- Mﬁthb’bﬂrﬁ‘&lh*oé‘?'éﬂl@"@g’é‘%ﬂmg‘t“r“dﬁﬂn@ﬂﬁhﬁ bengenesplionamids” t o ai d t he

f.or matsi 0ny-Rbpropyl-N-[4-Chloro-3~(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2-Bromo-N-[4-Chloro-3-(1 -methylpiperidin-4-yla;nino) phenyl] benzenesulfonamide;
4-Fluoro-N-[4-Methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
N-[4-Methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2-Bromo-N-[4-Methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

10 4-Isopropyl-N-[4-Methoxy-3-(1-methylpiperidin-4-ylamino) phenyl]} benzenesulfonamide;
4-Methyl-N-[4-Methoxy-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2-Bromo-N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Isopr01£oyl-N-[*3-(1—methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Fluoro-N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

15 - 4-Methyl-N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
2—Brom0-N—[4-Methy1—3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
N-[4-Methyl-3-(1-methylpiperidin-4-ylamino) phenyl] bénzenesulfonamide;
4-Fluoro-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Methyl-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;

20 N-[3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
5-Chloro-3-methyl-N-[4-methoxy-3-(1-methylpiperidin-4-ylamino) phenyl]
benzo[b]thiophene-2-yl sulfonamide; ‘
N-[4-Chloro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide hydrochloride;
4-Isopropy!-N-[4-Methyl-3-(1-Methylpiperidin-4-ylamino) phenyl] benzenesulfonamide

25  hydrochloride;
2-Bromo-N-{4-methoxy-3-[N-methyl-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] ben.zenesulfonamide;

30  N-[4-Trifluoromethyl-3-(piperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Fluoro-N-[4-fluoro-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Fluoro-N-[4-Methoxy-3-(piperidin-1-ylamino) phenyl] behzenesulfonamide;
4-Methy}-N-[4-bromo-3-(1-methylpiperidin-4-ylamino) phenyl] benzenesulfonamide;
4-Methyl-N-[4-ethoxy-3-(piperidin-1-ylamino) phenyl] benzenesulfonamide;

35  A4-Isopropyl-N-[4-trifluoromethoxy-3-(1-methylpiperidin-4-ylamino) phenyl]

benzenesulfonamide;
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10 the spatial map necessary for escape | earning. An automated tracking

system [Videonot 2 (5.51), TSE systens, Germany] was enpl oyed. This

program awelzymes2258deo i mages acquired via a digital cameranziogoen4i nage

acqui sition boards that deternmined path length, swi mspeed and the number

of entries and duration of swimtime spent in each quadrant of the water

gaz e/ kEXaMlIJoﬁroermPJ -CRI6RMO paﬁhaﬁ-lLylﬂuﬁepbhE@theﬁaéneﬁﬂfonaﬁnae nmg/ kg, p.o. 8. _<
ny/ Kg,

o o) VBRGNS R LY lBvr oD pha i el Gesnnices vl e
Wster r att-BrMﬁd-Ek[BJ@Q-m%ﬂ@lpﬁﬁﬁdlﬂmaﬂﬁnMEfﬂemﬁlﬁnzeﬁa@&bM@e gi ven vehicle

i njections_and i ndj vi dua chanbers for 1 hour each
day for E&é%o'ﬁégﬁﬁlgmfﬂg"t‘@bﬂp@ m'f1 (¥ 'b‘?%tp[} iﬁ]bFP@H?SPgO‘ta ®observation
chanber s aMTétHoQﬁ»N [ ©8-¢ Ui thylpipritine-Hiasiho dignyl] BénSenéfil@Bnhiaged in the

observati nedi u istration and 20 observed
conti nuou g&?ﬁp n%@mhﬁﬁ?mgﬁﬂgf@t??ﬂén"lé’?ﬂiﬂ g??é\?tf‘fy YsarraGIuEPEYeSm 60 to 90.
m nut es af mamcmbmgwr-mmbi}ci -l meﬂ@@pb@dlﬁzt Vi) PhERE] RhieAEsulfEnantid; dr ug

oo AR b Glnaun el S B e roveent s

durl ng tthTﬁﬂudbeﬂtth@@ mlpsaﬂuram(@nndﬂgnplpaﬂlm-ﬂammpmgl] Reference: (A) King

SI ei ght ., Wolley M L., and et. al., 25Neuropharmacol ogy,
2004 047, beﬂ?g%‘ Sélg'ﬂna ‘% Bentey J. C., Bourson A, Boess F. G, Fone K. C.

WO 2010/ asaa&sm CNB&QQ(pQQQ&iﬂE-ﬁaminbﬁﬂﬁﬁbﬂ]”be@zenésu,lfoﬁﬁﬁlﬂé N., Sleight A J.,

British J nal col . 1999, 126 (7), ,.1537-15 anple 63: -
Passi ve ﬁ@ﬁ‘a&%@ﬁ ﬁ\ﬁf’ cil "t}\i‘é@%?’&ﬁ‘?ﬁ%—éﬂwﬁg’g‘%ﬂﬁ& gnzengsu O‘Qag‘tcgz t hr ough, and
|'i ght - darkMeassy-Ne{4an fhhokandieyl-3-(pipeadin-§+y&ifFino) PhenylRhthagifaRpadeat Us

o e R ST 208 i R R e ey bt el £ o wr e

t randpar elnhzenedutfo:vunﬂge,the experinenter to observe the behaviour of the

Cepar at ed by SRR SRR A By AR o) BisSiing S0 mm wi do

and 75 nrhehtegbsulfedantdde)se to t he front of the chanber. The smaller 10 of the

1 o ot RS G T HE A RIS ORI M AR e and

was not |4-Muthiyhﬂt[echﬂu'ﬁheneft}iyd}m[Naﬁetm}m}B(pQ&hanqoytmﬁﬁdmﬂényqons| sted of a grid
of 1 hor| zontal. sta rs that wer mm i n di apeter and spaced
72 5 2m AP oG SR P eris T P G PR T 1 d 1 oor

whi ch \NaSphsmraamhaﬂtj/aampablewﬂtsyan@scﬂvmconds across the 16 bars. A resi stance
range of 15 40-60 micro ohns was- cal culated for a control group of rats
and the apparatus was calibrated accordingly. An electronic circuit

det ect i n@. herocesifet e pepahtidchef eonipradd ehfouneld (Brasadadmed e clait 1 ewhichlel i very
by automatic.variation of the voltage with change in resistance.

Experi mentar p?ocedure This was carried out as described previously. Adult
mal e 2W strexctingd convpeughofifgrmRGQIR30 20 grans were used. Ani nals were brought
to the laboratory 1 hour before the experinment. On the day of training,
animal s were placed facing the rea | i ght conmpartnent of the
apparatus. The timer was started once ani mal has conpletely turned to
face the front of the chanber. Latency tjo enter the dark chanber was
recorded (usually <20 seconds) and hguinigconpletely entered the dark
conpartnent an inescapable foot shock off 0. 75 mA for 3 seconds was 25

adm nistered to the animal. Animals wergyhen returned to their hone cages.
Bet ween each training session, both congartnents of the chanber were

cl eaned to renove any conf oundi ng ol fa y cues. Recall of this inhibitory
stimulus was eval uated 24 hours, 72‘1‘561“; and on 7 day post-training by
returning the animal into the Ilght chaiernnd recor di ng their latency to
enter the dark chanber, a criterion time of "300 seconds was enpl oyed.

30Ref erence: (A) Call ahan P.M , Rowe N.aB., TehimA., Abst. 776.19. 2004,
Soci ety for neuroscience, 2004. (B) Fox G B., Connell A W U, Mrphy K
J., Regan C. M, Journal of Neurochem stry, 1995, 65, 6, 2796-2799. 35 W
claim
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1. A conpound of the general fornmula (1) R2 5its stereoisoners, its

pol ynor phs, its pharmaceutically acceptable salts and sol vates,

wher ei n Rvo 2R03RB38and RS nay be sane or different and eathNiogepessdent|y
represent hydrogen, hal ogen, (Cl-C3)al kyl, (Cil-C3)al koxy,

cycl o(C3-C6) al kyl, cycl o(C3-C6) al koxy, hal o(Cl -C3)al kyl or

hal o( C1- Gaapipesidiae- 4—6193’ ﬂé-‘rﬁfﬁﬁﬁas Qhi¥lg ®kuitdlecfe@dify Bientl i base [ Q)Seﬁé}tcs of

Iy ogen il AL L bR Ut %%%a%aﬁ%@' @i 30 i 1,

wher ei n Ribdtisutidyslire gedefinbbihepani. (Cl- C3)al'kyl, (Cr 15C3) al koxy,

cycl o( C3-C6) al kyl, cycl o(C3-C6) al koxy, hal o(Ci -C3) al kyl or

hal o( C1- C3) al koxy; 3. The conpound as clainmed in claim1, wherein R2 is
hydr ogen,o. abeges fol i prephatidsy bf cdadjoahk ok Yormamal)o4s(Baifi6d ad kilm 1, which
cycl o C3- g)al koxy, hal o(Cl-C3)al kyl or hal o(Cl-C3)al koxY; 204. The
conpound REPEf%i med in claim 1, wherein R3 is hydrogen, hal ogen,

( C1- C3) alrkasting £3naokakyf, foytd @3- C8) al kyl , cycl o( C3- CB) al koxy,

hal o( C1- G3) al kyl or halo (Cl-C3)al koxy 5. The compound as clained in
claim1l, wherein R4 is hydro en (Cl aI kyIR5 cycI o(C3- C6)al kyl,

hal o( C1- C3) al kyl, aryl or ar npound as clainmed in claim
1, wherein R5 is hydrogen, haI og Cl- ¢3) al kyI (Cl C3) al koxy,
cycl o(C3-Co6) al kyl, cycl o(C3-C6) a ha C3) al kyl or halo

(C1-C3)al koxY; 7. The corrpound s claimed Im claim 1, which is selected
fromthe group consisting of: 1N—[4 | or o- 3(1- rrethylplperldln4ylamno)
phenyl] benzenesul f onani de;

4- Fl uor OﬂNﬂ{eﬂrylGhlf@inckﬂor(dk-dEMahyéspinstﬁb iof shitybla solne) atphdivyit femperature to
gﬁgﬁgpesuﬁ?grgaggdm%P%ﬁra@a @, wLerem all SubStlt%tISnS are asrzl%}' lIl)ed lr(la {:llalgnlp 4-yl am no)
54-1sopropyl - N[ 4- Chl or o- 3- ( 1- et hyl pi peri di n-4-yl am no) phenyl ]

benzenesulof AARREsutidal Bbﬁap&nf&] [AmBRLiRS A-cdmbdundBicbyriing RLinlyif Bedprydeaii NO)

phenyl ] b nzenesul f onam de;
4- FI uor o- RIS Onat exgaceuteally aeerRipbls saricni diluanty regipisabpr spikss #jong with a

benzenes yhdraptaidallg efibilvé aMbhil Qym-o%nﬁaauﬂaeéob&hmgns lelafth N; 4s ydesaalmﬂ)er@henyl ]
benzenesul f onani de; 2-Bronp- N-[ 4- hoxy- i‘l met hy lP peri %l - 4- \y gn no)
P y acceptable solvate a

phenyl | B’QHM’I}H Qmapﬁcalg;cally accepta le salts its pharmaceutical cept

104- [1sopragpWilitable [cdmblahthmxy abbvé.1- met hyl pi peri di n- 4-yl am no) phenyl ]
benzenesul f onam de; 4- Met hyl - N- [ 4- Met hoxy- 3- (1- met hyl pi peri di n-4-yl ani no)
phenyl] benzenesul f onani de; 2-BronpTN-[ 3- (I - net hyl pi peri di n-4-yl anmi no)
phenyl | BénAehusmicenticahenaposijion g6 iaspsd INclin (19, FhIchyIORPHES WP 1F 295 ari no)
phenyl ] hamaene ILdveongRleR: seﬁlzctal lﬁQ)EthHél' 4@;( don3BEkYY bPbRgEdcliRe 4nnibifd; NO)
phenyl] benzenesul f onani de; - met hyl pi peri di n-4-yl am no)
phenyl | Isamariedeipseo H’lérhltelé, amy]md aggregatlon mhlbltors, diréctly or indirectly acting

2- Br onD- Nefp M%Eth\)él cﬁnﬂoilmds'etahry bﬂﬂﬂﬁsr 'ﬁtlﬂni‘ﬂmﬁ%n@ntﬁmm oA reductase

benzenesul fonam e; N 4- Met hy -meth peridin- 4- ylainino) phenyl]
benz éfes utiksiesi agey lcthpPﬁéfﬁféSel\lmi’le@bsh WéA("fQWEQr AptasPRRtssi MY a@ﬂ“éﬁﬁ% no)
phenyl ] Q@BF&H@§ WH@NABIHRe the release or concentration of neurotransmitters; compounds

4- Met hyl 4- Met hyl - 3- (1- Met hyl pi peri di n- 4-yl am no), henl]

benzenes WdugHEnthe aelezsg Nef] groyih. shi Ger feer r4a“5}?}g§ﬁ‘§‘ﬁ ofF KRRy pgonists;
benzenes y, oAl $OE-IV and PDE- IX inhibitors, GABAA inverse agomsts nicotinic agonists;

5- Cht or o- 3- net hyl - N[ 4- met hoxy- 3 g!é" rrethyl pi peridi n-4-ylam no) p e%l]
benzo[ b] tllﬁff’é‘ﬁﬁené{% yg_ntggplfstépnarﬁ agonists = or  partial’  agonists;

N-[ 426Nl Qﬁt@gﬁnsftsl HETaMJJd?édE&Bi direbnivts2MaidriRb e M| lag memﬁswrmnqm de
hydrochl ori d 4-1 sopropyl - N-[ 4- Met hy 1-3-(1- Met hyl p| perldln -yl am no)
phenyl ] B@ﬁa&%& metab Hé ersmrérno jve modulators.

2- Bronmo- N- { 4- r net hoxy 34N- met hyl - N- ( 1- met hyI pi peri d| n-4-yl) amno] phenyl}
benzenesul f onam de; [ 4- Bronp- 3- (1- et hyl pi peridin yl am no) phenyl ]
benzenesdf o ﬁ%ﬁ“ﬂ@““w E%nIE‘F‘HG& 95—%@“@&‘1 PetHPP b ‘?B’e]rlr H?"ﬁh &OWlPré?ﬁ‘? HE)°T PRENYI ]
benzenes 'dhélﬂ&ﬁma%&ﬁs el Aokt ititel %@ﬁpm@xadlam{aplagmg SHidated - fydra e @oupheny| ]
benzenesul f onam de; 4-Fl uoro-N-[4-fl uoro-3-(1-net hyI pi peridin-4-yl am no)
phenyl] benzenesul f onam de; 4-Fl uoro- N[ 4- Met hoxy- 3-(pi peridi n-1-ylam no)
phenyl] benzenesul f onam de; 4-Methyl-N-[4-brorno-3-(1

- met hyl pi peri di n-4-yl am no) phenyl] benzenesul f onam de;

4- Met hyl - N-[ 4- et hoxy=- 3- (pi peridin-1-ylam no) phenyl] benzenesul f onar ni de;
354- 1 sopropyl -N-[4-trifl uoronet hoxy- 3-<(4-net hyl pi peri di n- 4-yl am no) phenyl ]



benzenesul f onam de; 4-1sopropyl N44-Chl oro-3-(piperidin-1-ylam no) phenyl]
benzenesul f onam de; 2-Brono-N-[4-Chl oro-3-(piperidin-1-ylam no) phenyl]
benzenesuwbanmmsess 4- Brono- N-[ 3- (1- net hyl pi peri di n- 4- ylpamiinmp/péoessy| |
benzenesul f onam de; 4-Brono- N-[4-chl oro-3-(1- et hyl pi peri di n-4-yl am no)
phenyl ] benzenesul f onam de;

54- Met hoxy- N-[ 4- _3-(.1-nethylpi peridi n-4: yl ani ! ,
enzenosuf PaRLHk AR okl EERORR | EhistL naRaRe RIGRE fatonaring, . )

phenyl ] besnariesNS-238nibaemoi@p mesylate, capromoreline, minocycline and rifampicine

4- Di chl oro- N- [ 4- met hoxy- 3- (1- et hyl pi peri di n- 4-yram no) phenyl]
benzenes Ul { 4Rk nesfisel osontidh 8 Nohita2h OB Jo (BPH! il il LPTVRRY, -

4- Tri f | uocapsad, poxyerNokehgesth bupposii3ri¢s] syingt, bylutiom euspelisiondbr yh &jécrubdle, pheminl |
10benzenesu] f onam.de;. 4-chl or 05 4- Chl. or,053-(pi peridi n-1-yl amno) phenyl]
benzeﬁsgsusfafdot:?gmsélg?l"%s-t%ﬁcf%’raglnf%le[lg;?gec%Ing"lrltbqlﬁg((sig‘ %‘gst hyl pi peri di n-4-yl am no)
phenyl ] benzenesul f onar ni de;

2- Met hoxy 14NThd pitaknddetta Davaipbyitiondas (cRim&Y ih diafin 16,)fbrand {ex}mdid &tydr Jprevention
benzenesu(lpi n‘an;’ de;.. . . e : . .

4- Net hy| - 3 PtEA| eangitisaneurhah prosiy: Azheimany Pieper ferrersipnytopats o STy | |
15benzenesydbkwBasmptdsive disorders, migraine, headache, cognitive memory disorders, ADHD,
ﬁéﬁégggﬁﬁ%ﬁﬂ}% alggrﬁgr;,%s c|1\1|2)sr1r§ th a;l)h_rcls\lkizg, ?)éyrgﬁgt?cy cleBrleEs%lll, }C)izllr izlg'o_nysl Qisaegs!ep r(r)llmig,henyl ]
4- Vet Ty | - sehikbphndrid) phitic Ssdrdbrimidnydep Msdrpérper i di n- 1- Aami no] phenyl |
benzenesul f onam de and .

4-Met hyl -N{4-trifluoronethyl-3-[N-nethyl-N(piperidin-1-yl)am no] phenyl]
20benzenepuiTheparateuticaldbmpbsitidrddtcRirrdd it cfaih 16, forl thStretiRdn® Midba@ PBsventidnt S

pol ynor phs, ..its pharnmaceyticall cceptabl e salts and solvates. 8. .
process fYrelipig Cﬁ?ﬁﬁ%ﬂsé?‘illj‘c?ﬁ Wd‘%’d%zﬁ(%ﬁa?ﬁéw&ag%sfsmr%{"% Fyo ’sheé‘itl R I’VQ claim
1, whi ch &ghiiné meRirdditeRttddagneatranoriash, gstrbiatesiabandlobgsity. W t h

pi pe;]jr?di ne-4-one derivatives, using a suitable reducing agent and base in
presence of suitable solvent at anbient tenperature to obtain a conpound of
formul a (16., TN e@heintac@ltical S uhisdsitivh | Snslaanal ds deibd Mg fufthe! 8omprikingdd. A

process for the preparati on of co nd of, fo | a as claginmed in claim
D Oht on Somsorll PRRE R onaAde BrakoRB pldopt: 2o SBREEeTeR 1" (D
W t h aryl msdilldt@ivy b phdimadentellg asdepatile tisherkdf. presence of suitabl e sol vent at
anbi ent tenperature to 10obtain a conpound of formula (1), wherein all
substitutions are as defined in claim1l. 10. A pharnmaceutical conposition
conprd(si ny. A makgpidunitle actaedion g dsadany tefcehttd nghasegkteny raddtal ther affeceed

phar maceut i ca acceptabl e carrier, diluent, recipient .or solvat.e along

B eh ot HerEDST: BEERD B3 GERB PEHOTOPMED BTROBR o AL B R R of 1,
its sterahaqsati®ily effedtive pabuHIS Plognpourddsof ibratui e defirrt inyangone pf ddime 1sal t s,
its phar c7euti cally acceptabl e sol vate and 15any suitable conbi nation of
above. .“ A pharnmaceutical conposition as clainmed in claim 10, which

conprises one or nore additional active ingredient selected fromthe group
consi2st i nig. dhe hwdtiods aet@ings®e dlaii b, tvaltessin glaimid slisordet #s enxiidty)i dlihiimes’s

anyl oid aggregation inhibitors; directly or indirectly actin

eut opr ot LTy EREGHEb RIS G iordse fete SEmp PN, FRdriiTn PORy S ssteche:

Bl VI G CoAoggitiue inamery2disdrdeld, NIHID, Spersanaity Histdbis ngsy dobie) msaphienfaj piytiontie; NVDA
receptor ant agoni Sis:; AI\%DA agoni.stéij cgn}g]ounds \l\slfg)ié:h n&dlué achs%r epe rel ease
or concertPET B PBK I8 UPEn DAY L P PR ST IS FEOTISH TR Fig A HE™ S ease of
grow h hornones; CBI receptor antagonists or inverse agonists; antibiotika;
PDE- 130 ani@. Ph¥Emétdod athorbing o daimGABARerein viersar dgalet Stvdthdawabfrom hogabosai St s;

hi stamin ant agonj st.s: 5- HT4.. agoni.sts. or .parti al oni st s; ..5- HI6
25ant agori? &ETSL 3T RG e Wi o C VDR Epreirgts PR U e,
muscar i nigastMintedtinslgad bisdsisy. et abot r ophi ¢ gl ut amai c-receptor 5 positive
nodul at ors.

na
19

20. Use of a compound according 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 clained in clains 10 or 11, which
conprises one or nore, additional agents selected fromthe group nore

addi ti onavoaganizs2ssel ected fromthe group consisting Apzimanadyosiiiam n E,
gi nkol i de, donepezil, nvastigm ne, tacrine, galantam ne, nmemanti ne,

NS- 2330, i butanoren nesyl ate, capronoreline, mnocycline and rifanpicine
13. The pharmaceutical conposition as clainmed in claim10, which is in the
f olr m of 2. trablued of PPl accPAMEH ,ﬂgdl dZiﬁﬂ\Aﬂ@sfpr mms%@?aﬁm,prwgm of |
sol ution,. suspensjon or, an inject e, , Wher ei n, 5sai. Qrmi.s m.nistere
ina si nt]l“é’alsjB%’Ehtl?PS FE: 5 F“@“‘l&ﬁ’s%l%ﬂ?étrsg. disepsie, deRECsSigh, RIS g‘ﬁ?rders’
conposi t dyeeksias-cehildird disbrdek,amigrdife, Headachd)ecdghigiaé nmemiory dikbaierspA@HEL | on of

clinical condjtions, such as .anxie al zhei ner' s di sease,. dep i.Qn,
convQ) si ?Fésoaﬁ% riopders, 6’5%%3%?’ VR @hﬁﬁﬂ“s ip\%"hg?% SPRIEFen Bf ﬂélrnzséﬁnnsre ,%%%Aesg’d ache,
cogni t i VRarli& REHibopHiehia) faei disoiBkand fledpsiivoaderd y di sorders, psychosi s,

par aphrenia, psychotic depression, parkinson's disease, mania,

10schi zophreni a, pani c djsorders d sle i sarders. .

phar mac e}é{I iTz‘at“éeo TUROPSH AR &gaﬁogfgeddfnﬂl g@aﬁgfn%fotf capt ¢ '?iortp;[%%{] ot of and/ or
pr event i gnicaf caalditiohcalch aondthdrhealsfren divgabusi syhdwamastroke,drend! fraignaa imikle
syndyone, stroke,.head trauma i1d cognitive inmpalrnent. neurodegenerative
di soter LEMGESIIGIHE s‘feﬁuﬁ’ﬁFge&ﬁ(ﬁ{Rf)&o&gsé)f({%&? gas%gl.me?thr‘%?%ﬁgoﬁ ﬁswtitg'eut i cal
conposition as clainmed in claim 10, further conprising a therapeutically
effectiv nount of 5-11T6. re-upt ake i.nhi bito l,atonin, a ,
nelatoniﬁ%?d?gmﬂﬂﬁﬁ§g?@F% VCEHBHé&Wﬁ%%ﬁ? %%WWV“%%&%%?%ﬁgg'salt t her eof .
2017. A nethod for the treatnent of a disorder of the central nervous
systemrelated to or affected by the 5-HT6 receptor, in a patient in need
t hereof, which conprises providing to said patient a therapeutically
efferdive anount of a conpound of fornmula (1) as defined in any one of
claims 1 to 7. 2518. The nethod according to claim 17, wherein the said

di sorder is anxiety, alzheiner's disease, depression, convulsive disorders,
obsessi ve- conpul si ve di sorders, m graine, headache, cognitive nmenory

di sorders, ADHD, personality disorders, psychosis, paraphrenia, psychotic
depressi on, parkinson's disease, mania, schizophrenia, panic disorders and
sl eep di sorders. 3019. The nethod according to claim 17, wherein the said
disg&fer is withdrawal from drug abuse syndrone, stroke, head trauma, mld
cog ive inpairnment, neurodegenerative disorders, gastrointestinal and
obesity. 20. Use of a compound according to any one of clainms 1 to 7
in the manufacture of medi canent 35for the treatnent and/or prevention

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

2010/ 032258PCT/ 1 N2009/ 000145 21. The use of conpound according to the
claim?20, for the treatnent and/or prevention of clinical conditions such
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