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Field of the Invention:

The present invention is related to novel compounds of the general formula I,

0
R’ R*
AN
R™ v~ R

R°l,
0 SO,NH,

their tautomeric forms, their stereoisomers, their analogues, their prodrugs,
their isotopically labeled analogues, their N-oxides, their metabolites, their
pharmaceutically acceptable salts, polymorphs, solvates, optical isomers,
clathrates, co-crystals, combinations with suitable medicament, pharmaceutical
compositions containing them, methods of making of the above compounds,
and their use as nicotinic acetylcholine receptor o7 subunit (07 nAChR)

modulator.
Background of the invention:

Cholinergic neurotransmission, mediated primarily through the
neurotransmitter acetylcholine (ACh), is a predominant regulator of the
physiological functions of the body via the central and autonomic nervous
system. ACh acts on the synapses of the neurons present in of all the
autonomic ganglia, neuromuscular junctions and the central nervous system.
Two distinct classes of ACh target receptors viz. muscarinic (mAChRs) and the
nicotinic (NAChRs) have been identified in brain, forming a significant
component of receptors carrying its mnemonic and other vital physiological

functions.

Neural nicotinic ACh receptors (NNRs) belong to the class of ligand-gated ion
channels (LGIC) comprising of five subunits (02-010, p2-f4) arranged in
heteropentameric (a4p2) or homopertameric (07) configuration (Paterson D et

al., Prog. Neurobiol., 2000, 61, 75-111). 04p2 and o7 nAChR constitute the
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neurotransmtter acetylcholine (ACh), is a predom nant regul ator of the
physi ol ogi cal functions of the body via the central and autonom c nervous
system AEb081998 t he synapses of the neurons present PCm/IBi012abi1451he

aut onom ¢ ganglia, neuronuscular junctions and the central nervous system
Two distinct classes of ACh target receptors viz. nuscarinic (mMAChRs) and
the nicotinic (nAChRs) have been identified in brain, formng a significant
conponent of receptors carrying its mmenoni c and other vital physiol ogical
functions. Neural nicotinic ACh receptors (NNRs) belong to the class of

li gand-gated ion channels (LG C) conprising of five subunits (a2-alo,
132-134) arranged in heteropentanerig (a4132) or honopertaneric (a7)
configuration (Paterson D et al., Prog. Neurobiol., 2000, 61, 75-111).
a4132 and a7 nAChR constitute the 2 predom nant subtypes expressed in the
manmal i an_brai n. AChR has attai ned prom enc as a.th utic target
due to it 8 SN ts%ﬁegs%’fpcgﬁss @ g’é‘ﬂ’ﬁ% H"ﬂ‘e%r?‘g@@gﬁ&s of brain,
hi ppocanpegaiand préreincecelsy althc@pelmc {aResth biolejto Fitseablmlldant Neuessgimeim | nt .

1994, 25, tt@eglezl:ﬁn 5’?({Heﬁlgwérﬂers%gb%g}ﬁaﬂ)o%aﬁlrﬂﬁg%ﬁh%ﬁé gg'gblgy C(ﬁtcl;(l gh Ca2+

ion perrreablllty, which i1s resggnm |l e for neurotransmtter release and

consequentRyRbaliFatt In Nsureshem: dtor \P9%4nddi a7 bi- Fortcutstys 67 rdism $si on

(Al kondon cM@ttetbed HRUR. thh Eiwn&@%emeagﬁ whdh ROrbsponbiBjcasoBai | ador F
urt hernore, high Ca2+

et al., Trends Pharmacol 32%? %g:
ion infl u%i‘e‘ém%r&nﬁ‘a’&tﬁrnﬁ?lif%?ﬁt |36‘Hs 08ﬂsetqH8n‘1 o‘Hﬁ‘Z‘P%"ﬂ SAETAPYorfSf  menor y
vi a al t er athilihsy inaugeresaiproadsikond§Bvt eiet., BGr.elt Pahrmacbl N 6981 ., 2007,

27, 105785&%B$i\§:§§1¥ad§}:‘}7e%t QJ Tr dgcftil%%a@qaégac 04’ 2?5?%717’ %'} nAChR i n

1120-1133 ve recent studies have confirned t e of
neural pr 88E8SEROTE| Ik@halqaéntqrbﬁlﬂlﬁfeﬁﬁpyh%dméb@ﬁioﬂﬁmﬁ thvardse&teddr HD et

ﬁle : Pﬁycbgﬂéﬁ?w@?@ﬁ RghholyBeil Qlter:?tQ)Ql@,m]g%ée RS sﬁ%t(BIG}i@rRéé\& at, &l .

ur ophar ol ogy a ur.

Neur opsyc ]f?i?ma%%% 2720%78]11%%%14340%%)8§C§ Wpﬁ]il%rmsacglssom at ed
with the aOOﬂN@thlm otlm)n CHRNA7 have been inpli cat ed in the genetic

transm ssion of schizophrenia, related neurophysiol ogi cal sensory gating

deficits SB@rﬁl%éﬁrﬁ%ﬂldlmtchMéMErrﬂﬁﬂif aémmelarﬁtpraéesses& ol .
Psychi atré 199% 38, 22-33; Tsugng DW et nl\ nelt 2001,
105, 662- 868) . HE8 prEePPNi c4P ot seguden (%(fa?sw R che outand

anti - senséswhpglmatmmlcelogy déBdrh eafedb. m et haade - 3tanat 8K | apank.ed
attention o) t| r ri o] t e of a7
N@E&% &%%?zo ﬁ‘ UG S9! @'Qu}l%t tJW glo Ogﬁ gk

NAChR i n cogn Ption Neur osci . 15-109;
Young JW Beusppsychrebpigipsgk. h%?ﬂ?ar%déﬁd@@ G?@Oﬁdy@grph@ms— Q’Eﬁ@flated
Addi ti onalgitn, t1Rhay MBREChRIh:ERN t&mk@ﬂ%a% b%eﬁ ﬂﬁﬁa&eanﬂﬁuﬁé gfRAfRry and its

activation enhances sane mgﬁrec nj cal rodent nopdels inplicating a7 nAChR
as tar get "PEPMESGRIY POU“WRRIHE BT TRV R! &tnsqw. ga“BgGlF iciissychiatry,
2008, 63, aﬁ&feslﬂtanPabgmd@glinqaimmnal(Hreédmmmaln Eansorchiadef 1095, di sorders

1o oo S8ST5 0BG oft oy U G514, S SIR B AL cul 0L
Tsuang DWpeeclinical siygiiesJin fed. nAChR knock-out and anti-sense ohgonucleotide

treated mice have demonstrated impaired attention and defective cognition

underscoring the prominent role of a7 nAChR in cognition (Curzon P et al.,

Neurosci. Lett., 2006, 410, 15-19; Young JW et al., Neuropsychopharmacology.,

2004, 29, 891-900). Additionally, pharmacological blockade of o 7 nAChR

impairs memory and its activation enhances same in preclinical rodent models

implicating 07 nAChR as target for cognitive enhancement (Hashimoto K et al.,

Biol. Psychiatry, 2008, 63, 92-97).

Pathological brain function in sensory-deficit disorders has been associated with
nicotinic cholinergic transmission particularly through o7 receptors (Freedman

R et al., Biol. Psychiatry, 1995, 38, 22-33; Tsuang DW et al., Am. J. Med.



3 Genet., 2001, 105, 662-668; Carson R et al., Neuronolecular, 2008, Md.
10, 377-384; Leonard S et al., Pharmacol. Biochem Behav., 2001, 70,
561-570; Woeetans7R et al ., Curr. Psychiatry Rep., 2003pCPH/BAG8%0s1631; Cannon
TD et al., Curr. Opin. Psychiatry, 2005, 18, 135-140). A defective
pre-attention processing of sensory information is understood to be the
basis of cognitive fragnmentation in schizophrenia and rel ated

neur opsychi atric disorders (Leiser SC et al., Pharmacol. Ther., 2009, 122,
302-311). Cenetic |inkage studies have traced sharing of the a7 gene |ocus
for several affective, attention, anxiety and psychotic disorders (Leonard
S et al., Pharmacol. Biochem Behav.g 2001, 70, 561-570; Suemaru K et al.,
Ni ppon Yakurigaku Zasshi, 2002, 119, 295-300). Perturbations in the
cholinergic and gl utamatergi c honeostasis, has |ong been inplicated as
causative f act f h . Reurologi cal,. di sease.._ingl.udi menti a(s)
(Nari £ Sengr Sy, 30s \Bel ofl CREP BTN A53R83E a0 SR M BETS " 7
severe, pPoGPREdsiemardny tf af abhamiaghl. doephiem. \Rehdv.s @0dér 7af Pebbvrbg nenory,

att enti ongdeangduage: ANdRh-oBleMas9! RpND oo 601 541161 A hIBCAPERAL,
particularly the interaction of a7 receptaor to c3142 is inplicated as an

up- st r eanCPE: (PG FisEcidEnt2Q0R MP-21er - & defedigdaeaL e bProesifésk i ve fact or
for denmentf sensWgnigfdiaabn & undelstoble e B8 @he basdddOcogd@ive HEYalenlBHAI) .

Mor eover, . gene. | vnor phi s i n CHRNAY .have heen inpli cat i.n_denentia
R e R SR L e B ST el P A
Cogn. Di s&hgmacp(fher.280086-182) 30PBs adeengiielilinkage siodiqsobavst fragedof nAChRS

parti cul ag) ¥if & dhe F 8L GRNOTIARS f@PRLJLAL Mti@&ragé&%,seir&%%hfa{nﬁ?‘“ on of
Al zhei mer 's di sease (AD) and Parkinson's di sease (PD) by enhanci ng neuron

survi val anghpredissrdsity Ifeursde gérér Rhraracedrigehem. dpchagp @901 Ndgel e RG et
al ., Neur 88Ci50C8uenZd0XK etldlQ Nifd9-2kiirigdiay 24388 009aMI5285-380). ,

Neur osci ence, 2002, 109, 275-285). Additionally, a7 nAChR induced _
activati obe@firalbhs APARE QlolifedsBCGnEiutifaditd néhéd-RREL YoRabhways in
brain coul d have neuroprotective f%f ects in neurodegenerative di seases
(Marrero NBEPluates) as ggusptive gredors Ipgolepst 1(’558?“?1-03‘)‘3?1 3% N8°lUGHEai ni ng
neur ons oflememtid(gl (Nizeighrehthl DaurglevwsVPdpand 20at,e20 dian se9).tegnaniaal nucl eus
(LDT) are.known to express nicotini r.ecept or rticularly a4, a3,
132, 133, 1 30 Rets T R eTRT, i Bpfa b BECRORy ARLME Y, I 00,
203, 99- 1e8yntiay. denguake aadhproblcepedriog. HirpdnicaMedh agxBiprhageidyésly | dentifi ed
wi t h candiudatgsractbndSRE r@&%&&%maﬁg @%snczité@wmﬁrﬁgma&?&h& Al for

ni cotine addiction (Wiss RBet al., PLOS Genet., 2008, e1000125). a7
nAChR has €Y&f i AlAhsiney's ssAss PUBReH chsRtye Rgtoatien et Wangdhneibi s

addi cti onal S0l NeaSsd,e2008| .29, 1096BUDIBS)I Mordf¥or , gedd ,pobeddrphis) in

Vareni cl i artial agonist.at a4132. has denonstr better efficacy
o Feduci G Bhbiofion RN 3 Bl LA TR BLE T B Rar  con 15

bupr opr i odis¢&EgHEetter AOted.. BementPaiciiant Coger. dfisard.. RAOdrAn66,622010, 4,

355-362). Presence of a high-affinity nicotine binding site at a4132 nAChR,
in the deseeasi mgpdifitatibh t @ityntpat diwaychRe arthrdd s tiemdrasecep@r Ked i nt er est
in the antinoci.ceptive properties i cotinic ACh ceptor .agoni sts |ike
pi bat i o AR CEUER B WG PR B b, O s Bl b S5 RREA505 ° 10
1819- 1830}lise@ev@Pa by reavadeivg | reprenservival end peeaedting ecaraiggdngratipge  of

ni cotinic leat Qr 90087 NabakaRY &f apaiNeutRewhet hagpdVC a1, abgo1Pain, 2009,
146, 245-252). Appropriate nodulation of the nicotinic ACh receptors could

provi de f@fvaraifedicam Gpprdacliurecisara 2092atled 3{uted. AAAGORE. 1€y rol e of
the a7 nAGABhRSirddeedbictivdtiont of rREWpRbetich@@radual i ai-oflapmetbRf | ammat ory

cytokines, like interleuki L), tunor necrosis factor alpha (TNF-a), and
o ot PSS ol Bk <CrRBatts ent A ee R PR ap TS geRiRnt
ConsequentlisyaseatMamntio-MHEfet amtadr. \Rean @0ant 1296 ¢ il gepgRapasiied f@gaining pai n

di sorders Q@%j gl ogy, 2000,
39, 2785- ng%%s %%Hﬁgﬂ%ﬁ%ﬂle&giol I ne?ljgl\géli (lzﬁgrr?'?il)r-sialnf ar??rlga'tt]gllriy Eat hway' is
proposed tl@BErakp@gutaedrsssaficqtiviafiClhanerepipsy miréculaty adnfat ibénPand

neur o- i MyA&ubLNLRS aelinAA E@QQW&PCW%%&%a@t%%h 81 2bo P2t dBVRYS108).
(Gallowmtsch-Puerta Met al., Life Sci., 2007, 80, 2325-2329;

Gal | owi t sNIFOBRisrAGh ARFPIATI GHR2 B0 a3phdgve e jdeRtifipdivithy candygqte- (e, |

2009, 15, 195-202; Rosas-Ballina Met al., J. Intern. Med., 2009, 265,
663-679). Selective nodul ators of nicotinic ACh receptors, particularly a7
type, like GIS-21, attenuate cytokine production and IL-113 after endotoxin
exposure. Furthernore, a7 nAChR are understood to have a central role in
arthritis pathogenesis and potential therapeutic strategy for treatnent of
joint inflanmation (Westman Met al., Scand. J. Immnol., 2009, 70,
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5 endot oxem ¢ shock and system c inflamuation (Jin Y et al. (2010) Int. J.

| mmuunogenet., Liu Cet al., Cit. Care. Med., 2009, 37, 634-641).

Angi ogenesD1¥s176cri ti cal physi ol ogi cal process for tireTaBtdi2/sunsi val and
pat hol ogically inportant for cancer proliferation; several non-neural
nicotinic ACh receptors, particularly a7, a5, a3, 132, 134, are involved
(Arias HR et al., Int. J. Biochem Cell. Biol., 2009, 41, 1441-1451;
Heeschen C et al., J. din. Invest., 2002, 110, 527-536). A role of
nicotinic ACh receptors in the devel opnment of cervical cancer, |ung

carci nogenesis and paediatric lung disorders in snoking-exposed popul ati on
has al so been studied (Calleja-Maciag IE et al., Int. J. Cancer., 2009,

124, 1090-1096; Schuller HMet al., Eur. J. Pharmacol., 2000, 393,

265-277). Several a7 nAChR agoni sts, partial agonists have been
characterized for_their ef n.clinic st.udi es.

Evp. 124, SR atricl Sufave sk ke g < e R PR el Bt Nuad W br ovemrent
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patients sHidarbig i RSER HRRREAL AahfYh YRIAMTBCAUL] Galifoctf €5 T el ease

2009, Jan 12 nabasel ne), an gonist, inthe P II

clinical ?9‘?%“937 5ﬁé§’5é%@vxﬁa’éemqh€ac§@ﬂlﬁlai ﬁ@t‘bﬁil%‘t@%%gﬁlﬁsﬂilwrﬁeﬂe@l ts in

schi zophr ggita @fﬂ@'adﬁr N Ridues @ eﬁ&eﬁgwarcheﬂLtﬁﬂdreT&YFseaplreeéreﬁﬁem( Aincy A
et al., Biol. % i A et al

at r 5 57 .,
N Ch  GencOPRYERTAO IR0, PRt 6a6t abaienl defigh meisnc DT pkag. oot o
Med., 200355-B&2) 15, Suppl. 1), Abst 474). CP810123, a a7 nAChR agoni st,
exhibits protection agai nst the scopol am ne-i nduced denentia and inhibition
?fo gorrphelt afdsBecel radttcedgtauﬂthttgar M1c@t\i’1€¥keigr(1)c!ig§ esgtei atl Z(xéiBQ %\gﬁhi g‘fsl%atf83t7 titiliAes

nne -

L so . adeTResiRe apBIIEh, PRTHARL SO SR RPAG G SRAMSE kit B Bltact s
agai nst Mkn@0doidcSpupo Iparpentssi ofdnmeﬁimnem‘h yedepES aHodlisps GEl|kB||6$)ﬁ)atlrdh16bi tion in
preclinic Uﬂhﬁ R €odi 602,
58-65; Dun ec()%EJ eté“‘r(l %Q@@pﬂérﬁng}gg & B?Eég ?ﬁé? Pd]?gggq%é%sg% 776:
Pi chat P @&gwalevelopmanispagrehenshad rth%@tregﬁor PYOYL nptinig7mgdylatosElpr) 2333,

pr ot ect ediag@bynsit pS6 QREVHIR L M@@ueﬁdpaaﬁnmjga 1l48 mssmeAgmbﬁaftce test in
preclinical di es I_tégRoncar a;é? R et al { %‘n p. The 2009,
329, 459- H&P&gﬁa TORRT J1g RipggNIc Ibiﬁ?ﬁli’tgts &u %t’r?t’A r‘ét}%ﬁ PP overent i n

t he soci alto ps@oogaietlistates.ask perforned in rats (Van KM et al.

Psychophar macol ogy (Berl), 2004, 172, 375-383). ABBF, an agoni st at a7
NAChR, irrproves social 6 recogniti on nmenory and working nmenory in Mrris
maze task,in.ra F maco . Ther., 2007, 321,
Ti6s 725 ApereR ey FIPSEMTET SRR ARhaPIBLRT SRS BisnRGtraw el of £ cacy
i n ani mal prodhsinoftogyogitdkines, dikd imedatkive (E) mptroensieandisciagior taipha

dysfuncti i [ r r | s ol ., 2009,
75, 803- Biay DA far LB BB s B e GLAEPAIRGI ARG, |
endogenou§oBtraERdY @in@nte@ﬂemﬁaat@mag@ atingticgrtiye wifedidn tpai diserdpyp

stiml ati Rgvd ll%%:ntcﬁzh%fstrﬁt%@QDM&J M§ et fe PQQ[%;;HaY@ta@JIJ)%S beda, csgrmlg%. ati <2) Bog PA'Y{;
SOC.

of a7 nAChR ue EX et al Al zhei ner
Suppl 1, %1%1()Ség(§ﬂ°%aég’er°£tf)hfﬁ’ﬁ§}§ aﬁ‘&xf&%&%ﬁt%é’ﬁﬁﬁ’fa& fsAEgPossfl Ei%l%f’ 4 n the
precl i ni cadgusttages lofal cingcyvemic iflaBtdatdon ald nAGhRrPAMe ingaoies sensory

prect Lo carogenar G SRRl bEAYR LGRNAEANR b 7 ol BT 2000,
52, 3377- 3884)80. %9250839: GallamtsAindRrtPANd RrotovedG0Z e BosdreBaltins b ¢tnot or

gating defj cirbis Meq., 1089 DB3°J12)5[E0(2€R6§E§ BRARL ¥ &GQUISIdié@NMed., Sooar m r adi al
nmaze W|thout altering the receptor desensitization kinetics (Ng H) et al.

Proc. Nat P6288%67 B pelectye mpdujatorsyefgricotiniy ACEgserPsggapartigelary f6t her PAM
PNU- 120596;pepniat anTsiby, ahtﬁmﬁea&umﬁ@hammeeemsmmuzat1@amkfmeamemnand

si mul t aneousl| r cting again t he di e inhibition by
V801 NeTPrdE I RaP At PRGLR e BIEEPE £ ERk B R Golent® e ani
nodel s of agbdiialpattegegsist ah patedtisipdieiaeutie rsb'aspga(fquirsattneoh of jpimthe Morri s
maze t ask {abh{HBIdRAkEf vy & ot Sealtaf MRG0kno DoR0o THGT 13620674 323,
294-307). I'n addition, several patents/applications pu ed are listed
bel ow - UB2BGIBO EMQQQQ(WIBQGEWDIEQZAEO b%%Q@@@@?%@BgnlSﬂWWQG@F@3144O
W2009115547, W2009135944, W2009127678, W2009127679, W?2009043780,
W2009043784, U57683084, Us57741364, W2009145996, U520 100240707,
W2011064288, U520 100222398, U520 100227869, EP1866314, W?2010130768,
W2011036167, U520100190819 di scl ose efficacy of allosteric nodul ators of
nicotinic ACh receptors and underscoring their therapeutic potential.
Sunnary of the Inventlon Acccordlng to one aspect of the present i nvention
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7 anal ogues, its prodrugs, its isotopically substituted anal ogues, its
netabolites, its pharnmaceutically acceptable salts, its polynorphs, its

sol vat es,wpte120i31576al i soners, its clathrates, its co-cPgstiB2iE?2/031A% r

conbi nati ons with suitable nedi canent and pharnmaceutical conpositions
contai ning them Thus the present invention further provides a

phar maceuti cal conposition, containing the conpounds of the general formula
(1) as defined herein, its tautonmeric forns, its stereoisoners, its

anal ogues, its prodrugs, its isotopically substituted anal ogues, its
metabolites, its pharmaceutically acceptable salts, its polynorphs, its
solvates, its optical isomers, its clkathrates and its co-crystals in
conbination with the usual pharmaceutically enployed carriers, diluents and
the |like are useful for the treat ment and/ or prophylaxis of diseases or

di sorder or condi.ti as Al zheinmer AD) , ognitive
et £ mentrdRag it (2R o5l B "SR BETRR S A7 dBohdrE S
ParklnsonhBHMW@gase,haﬁfewﬂl@hﬁdé@ﬁcwwddﬂg@?@ér63&6ﬂ@nt|on deficit
hyperactivity disorder (ADHD), denentia associated with Lewy bodies, AIDS
denmenti a aogpiersicADL)g dPitick! phesisiegisal, poerentfoa ths sati aﬁ@dzav\/iatrid Dovvn' S
syndrone, e ef s
traunaticpa%glﬁﬁg%?qm§<?%§ §%?8%% P%%ﬁﬁg%rF%%kgsgﬁiﬁgﬁégkﬁﬂ?' oke,

post st r ok&Cheasapperat easticwarly edgad.tddy 82abkdl ave ivohieddhdns dRtet A, Ieiléf | CI ts

associ at eg, BkkﬁhﬁC@@FQﬂﬁréﬁbé-4qu@hhM$@ ﬁ&%b&&%ée@§§QPRﬁﬁﬁﬂkaﬁh blpolar
di sorder, cognitive I%él rments associated with depreSS| on, acute pain,

post sur gi ¢8PZ-ol 1ot -DiRkrat Pl pUFHinic AFBriceeRs SN tharqex AR FRinot
i nfl ammat eélylcpai:amceﬂeuﬁg)pafcmogermaisrancsmﬂﬂnaigc ¢@$§aﬁsbmrs meﬁdolﬁﬁg new bl ood

vessel gr OWtoIge }3)80 1ﬁn ad aso e%pldstugi%ldl (%%klejaq\?agn EE e%wacljbl OPd Vessel
growt h ass gcra vascul ari zation of I ack

ci rcul at i &ancer.t200Pt 124, YI9Qurbo Schdker N tei gl.. ESOM %ma@oﬁﬁo@ d| sease,

ul cerati vgggoligkiss7) PAEGhLl g, nhthka 95y heua! agérﬁ%s%avgetéeﬁc di sease,
periodontitis, sarcoidosis, pancreati transpl ant ﬂ ection, acute

an
i mune di Skarsgtersior SrdbeliFady i8rcaivat %ém@{ﬂcg ealtStagies-dhFRoR1 24 ianune
di sease a&g&ﬁéta&teﬁhVMAth)rlﬂz%ndérﬁ@{b‘éﬁlt&ﬂE@hiﬁQﬂmt ﬁﬁ;ﬁﬁ)b&n&ho&kser{sw c shock
syndr one, so§tg5|s s ndr one, g REESS'O” and nd%/fléltls
forms, it8 SFEEDR %ﬁ%ﬂ”é“ori WM guddass { bs tb‘ﬁ%d?&bga“ It'pi caI |y
substi t ut édmasualhzoghm;a ﬁErnS/lwaseEtt&:lnmlacetlﬂtcalsmtrssspnmama%@ﬂ iJaal 12y. @tEept abl e

salts, itg M,{ﬁ) pt i S glathrates
and its co crys %.g‘g.l?dr?elé’l%]?rbl na %@%%v% %%Ontheldug%éa I?ohg?lﬁglcterh 1Sl call y enpl oyed
carri ers, shewmeficacyandmpheving ¢agniive dgfiefsuin schizophreniarasyh imbititiemef/ or

pr ophyl axleﬁdd%f)mghﬁc?@c%ﬁsl‘l\ﬁrocqa%:?sred(@img}; acqndl Hhanee) ansl( begs 057l agnosed as
I’TB.] or or m nor neurocognitive disor ers or disorders arisin %ue to

neur odegeREPRIYi GRSt the Prasentt #nvenb GRnaPSEhtEYi2988. et BG6

aplmhnl St eGoBtedn GOSN PEa@f EfeFdmieaa., Izooas 1dﬁf5 ragbplnenemsvfst:c 4vagooRi nation
W t or a unct tO | cat | ns u the treat nt o ttenti on
Horicit oot b Gallbe bl SaliRRS shle e bRt B afra BT ve

di sor d_er s irglwehd a&rrt&nnlaeamrmmlslbdm@eaﬁ empPatrdanins-omlised enmiitona, evalasicul ar
dermenti a ﬁ&teﬁﬁéﬁ'é’}ﬁ'p?ecﬁﬁfcsgét%?eg ( ﬁo?mlﬂ?\ﬁ% (Qoa? §S vl BHORL id1Brgsn injury.

The present 1 nvention a provi es net admni steri'ng a conpound of
formul a | 122% 1887i AeB-198¥ &l dlsp eondi né@hBr%gWin@h ephangees depragiganet to

acet yl chol{igs} el Srot 2ty antuegtsMK@owééo%oﬁaﬁhé WdGed G rPloRiHlgogi cs for
neur odegenerative d| sorders e|aEam er anti depressants, typical

or an at yﬁr?é}isedﬂlfl‘lbﬁlé?c‘ﬁé’tr?‘élm ét%lfeés(g?ﬂm})?n}gﬁﬁ RlonE il doPiaRACEles use of a

conpound abo9,0602158-65; azurdes Umﬂeﬁl bePeafindcol. tHx@. phepa2@id, aaspfe@ nmedi canment

for treating 3.4 5858 NeldbsQ ha?mago?rggr b S£gct s %&Soré§e group

cl assified or agnosed as or o M nor> héur gcognitive ers, or
di sor der spetect¢chggainet sepnlegringatkned ningaia in passive avoidance test in

preclinical studies (Roncarati R et al., J. Pharmacol. Exp. Ther., 2009, 329, 459-
468). AR-R-17779, an agonist at a7 nAChR, exhibits improvement in the social
recognition task performed in rats (Van KM et al., Psychopharmacology (Berl),
2004, 172, 375-383). ABBF, an agonist at o7 nAChR, improves social



The present invention also provides use of a conmpound of formula | as
definded herein in the preparation of a nedicanent for treating a di sease
or di sor d&0 20r2/Be3Tdi ti on sel ected fromthe group consi sPChgBBfi2/ei@Nt i on
deficit hyperactivity disorders, schizophrenia, cognitive disorders,

Al zhei mer' s di sease, Parkinson's denentia, vascular denentia or denentia
associated with Lewy bodies, and traumatic brain injury. 9 The present
invention al so provides use of conpound of formula | as defined herein in
conbination with or as an adjunct to acetyl cholinesterase inhibitors,

di sease nodi fying drugs or biologics for neurodegenerative disorders,
dopami nergi c drugs, antidepressants, gor a typical or atypica

anti psychotic. Detailed Description of the invention: The present invention

relates to novel conpounds of the gener al fornula I, its tautoneric forns,
its stereqis its an Io its rﬁf i.sot.opi, ca
substit ut ed an %hﬁés a?g Eﬂa%m¥ g™ HF%OXI 1nrms?% OXIdeS its

phar maceuti elaIJ yPkmmemlaEkle Ha:lrt §007t321p6llﬁrﬁﬁ5p3h"§} 561% motledtvesy” its
optical i 3@FRRSagonfs? 160 AESuted bfickD B ¥REAMISmoddSIE f0fiRE NAlq ons with

sui tabl e nedi caent and phar maceuti cal “conposi tions contalnlﬂghthen1
wher ei n, RFgatiye sM@Eaney apd srgriHEe graupciangl seimphominfidreged? #al ogen,
subst i t ut ad-BieEhdmn HAShAEdIL €009, adgkgbs-s3ophst i t ut ed- or unsubstit ut ed-

al kenyl, substituted- or unsubstituted- al kynyl, perhal oal kyl, and

SUbSt'tUtﬁH al@matfeulisdit hﬁg&MﬁhQa&k¥BWnﬁgw'§w5§£% &ﬁ%sﬂ&@ﬁh&@% group

consi sting of substltut or unsubpstituted- alkyl
( R6) N( OR7 gjzurotrélﬁamﬁglgg of ACh without directly stimulating the tar et receptor is fhe

positive allosteric modulation (PAM) of a7 nAChR (Albuquerque EX et al.,
Alzheimer Dis. Assoc. Disord., 2001, 15 Suppl 1, S19-S25). Several PAMs have
been characterized, albeit in the preclinical stages of discovery. A-86774, a7
nAChR PAM, improves sensory gating in DBA/2 mice by significantly reducing
the T:C ratio in a preclinical model of schizophrenia (Faghih R et al., J. Med.
Chem., 2009, 52, 3377-3384). XY-4083, an a7 nAChR PAM, normalizes the
sensorimotor gating deficits in the DBA/2 mice and memory acquisition in 8-
arm radial maze without altering the receptor desensitization kinetics (Ng HJ et
al., Proc. Natl. Acad. Sci., U. S. A., 2007, 104, 8059-8064). Yet another PAM,
PNU-120596, profoundly alters a7 nAChR desensitization kinetics and
simultaneously protecting against the disruption of prepulse inhibition by MK-
801. NS-1738, another PAM, has exhibited efficacy in-vivo in the animal models
of social recognition and spatial memory acquisition in the Morris maze task
(Timmermann DB et al., J. Pharmacol. Exp. Ther., 2007, 323, 294-307). In
addition, several patents/applications published are listed below -
US20060142349, US20070142450, US20090253691, WO02007031440,
W02009115547, W02009135944, W02009127678, W02009127679,
W02009043780, W0O2009043784, US7683084, US7741364, W02009145996,
US20100240707, WO02011064288, US20100222398, US20100227869,
EP1866314, WO02010130768, WO02011036167, US20100190819 disclose
efficacy of allosteric modulators of nicotinic ACh receptors and underscoring

their therapeutic potential.

Summary of the Invention

Acccording to one aspect of the present invention there is provided compounds

represented by the general formula I, its tautomeric forms, its stereoisomers, its



R3 is selected fromthe group consisting of substituted- or unsubstituted-
al kyl, substituted- or unsubstituted- al kenyl, substituted- or

unsubst i twbedt2/Blikgnyl , substituted- or unsubstituted- egehBziikyiigst 10 R4
is selected fromthe group consisting of substituted- or unsubstituted-
aryl, substituted- or unsubstituted- heteroaryl; [R5]a is "a" tines
repetition of 'R5' groups, each R5 is independently selected fromthe group
consi sting of halo, substituted- or unsubstituted- alkyl, R80-; "a" is an
i nteger selected fromO0, 1, and 2; wherein, R6 and R7 are independently
sel ected from hydrogen, substituted- or unsubstituted- al kyl, ROC(=0)-,
R9S02-; such that when R2 is (R6) (R4 1\1- , R6 and R7 together with the
nitrogen atomto which they are attached may forma 3 to 10 nenber
substituted- or unsubstituted- heterocycle containing one to three hetero

at ons/ grouy elected from.the group consi.sti.n f S .N_ 0O the said
neter ocyclBonRy bl Shedibicly B ahel SPARLRC Beley gt i b BB ¢ o
spi ro, or its hagapckuhicaldr ecoeptablaradltse dist pélymarphal Kylsehatdsr itdgwticR6a i s

sel ected f{dprdiydsogathand, sHPshidad: Bkir URSHBIRhISAY &fleh addttdbie R7a i's
sel ected as substituted- or unsubstituted- alkyl; wherein R8 is sel ected

fr om hydr 8Y8ifamsghnq praraceyical fRIppRttigngieglaidipgiem-and per hal oal ky! ;
wherein, RO is independently selected fromthe group consisting of
hydr ogen, TBubdhe trieseat igyentigs uiysthier utreddesapkpharmageiatiqat (gomgosigen.

unsubst it Wb REmidd Yihe cSMPShhdsUubLehe @End+aAS el Wl &~ aiRle8l RA@EW] its _
substi t ut Fd- O upsubstit tedc¥cl oa,{ kxl ,, and %ubstl t ut ed-. or -ugﬂfubstl t ut ed-
s analo i y

het er ocyc %Ht(’)nlﬁljl'ce Oé{nﬁ,, its stereoisomers, i gues, its prodrugs, its isotopic
substituted analogues, its metabolites, its pharmaceutically acceptable salts, its

polymorphs, its solvates, its optical isomers, its clathrates and its co-crystals in
combination with the usual pharmaceutically employed carriers, diluents and
the like are useful for the treatment and/or prophylaxis of diseases or disorder
or condition such as Alzheimer's disease (AD), mild cognitive impairment (MCI),
senile dementia, vascular dementia, dementia of Parkinson’s disease, attention
deficit disorder, attention deficit hyperactivity disorder (ADHD), dementia
associated with Lewy bodies, AIDS dementia complex (ADC], Pick's disease,
dementia associated with Down's syndrome, Huntington's disease, cognitive
deficits associated with traumatic brain injury (TBI), cognitive decline associated
with stroke, poststroke neuroprotection, cognitive and sensorimotor gating
deficits associated with schizophrenia, cognitive deficits associated with bipolar
disorder, cognitive impairments associated with depression, acute pain, post-
surgical or post-operative pain, chronic pain, inflammation, inflammatory pain,
neuropathic pain, smoking cessation, need for new blood vessel growth
associated with wound healing, need for new blood vessel growth associated
with vascularization of skin grafts, and lack of circulation, arthritis, rheumatoid
arthritis, psoriasis, Crohn's disease, ulcerative colitis, pouchitis, inflammatory
bowel disease, celiac disease, periodontitis, sarcoidosis, pancreatitis, organ
transplant rejection, acute immune disease associated with organ
transplantation, chronic immune disease associated with organ transplantation,
septic shock, toxic shock syndrome, sepsis syndrome, depression, and

rheumatoid spondylitis.

The present invention also provides a pharmaceutical composition, containing

the compounds of the general formula (I) as defined herein, its tautomeric



the "al kyl", "alkenyl", and "al kynyl" are substituted with 1 to 6
substituents selected i ndependently fromthe group consisting of oxo,

hal ogen, woOtn/13¢37ano, aryl, hereroaryl, cycloal kyl, R @a80B2012/R140A1
RlL 0a0OC (=0) _, RLGC (=0) 0- , (Ro) (HNC (=0) -, (R1) (alkyl)NC (=
0) -, RL0AC(=0)N(H- , (R1) (HN, (Rio) (alkyl)N-, (Rio) (HNC (=Al N(H)-
, and (Rio) (alkyl)NC (=Al N(H) -; the "cycloalkyl" is substituted with 1
to 6 substituents selected i ndependently fromthe group consisting of oxo,
hal ogen, nitro, cyano, aryl, hereroaryl, alkyl, alkenyl, alkynyl,

R 0aC(=0)-, R 0aS02-, R1010-, Rm0C(=0)- , R oaC (= 0) O-, 11 (1,

0) (HNC(=0)-, (1;0)(alkyl)NC(=0)-, Rpoal(=0)N(H)-, (1;0) (HN, (R)

(al kyl )N-, (H)NC(=AIN(H)-, and (R10) (al kyl )NC(=AIN(H)-; the "aryl is
substituted vvith 1 to 3 substituents sel ected i ndependently fromthe group
;IOEZInfllt I, n mts H efokSOmeIrs 1 arfaéfoa%«é$ 1psy 811%% Qs?o?c%plcaély Sugén%tlel%dto C6

het erocyc laealogI!LeSt 0ite6 rp@alb@it@al kSSI pfeﬁlrkenwm(ally arteptaple Osalts, its

per hal oal gbﬁ%mgrphs ak léMllvateQI(@é Jﬁ% ISH%M’S RercNah sk a 180&s- crystals in

sty 1 GIHRETNE ISR I G RRG KO TR PSP MG BRI HE A

the like are useful for the treatment and/or prophylaxis of diseases or disorder
or condition classified or diagnosed as major or minor neurocognitive disorders,

or disorders arising due to neurodegeneration.

The present invention also provides method of administering a compound of
formula I, as defined herein in combination with or as adjunct to medications
used in the treatment of attention deficit hyperactivity disorders, schizophrenia,
and other cognitive disorders such as Alzheimer's disease, Parkinson’s
dementia, vascular dementia or dementia associated with Lewy bodies,

traumatic brain injury.

The present invention also provides method of administering a compound of
formula I, as defined herein in combination with or as an adjunct to
acetylcholinesterase inhibitors, disease modifying drugs or biologics for
neurodegenerative disorders, dopaminergic drugs, antidepressants, typical or

an atypical antipsychotic.

The present invention also provides use of a compound of formula I as definded
herein in the preparation of a medicament for treating a disease or disorder or
condition selected from the group classified or diagnosed as major or minor

neurocognitive disorders, or disorders arising due to neurodegeneration.

The present invention also provides use of a compound of formula I as definded
herein in the preparation of a medicament for treating a disease or disorder or
condition selected from the group consisting of attention deficit hyperactivity
disorders, schizophrenia, cognitive disorders, Alzheimer's disease, Parkinson’s
dementia, vascular dementia or dementia associated with Lewy bodies, and

traumatic brain injury.



N(al kyl ) SO02-, al kyl - N(H) SO02-, H2NS 02- ; the "heterocyclyl" is substituted
on ring carbons with 1 to 6 substituents sel ected independently fromthe
group comsDxiMG1bh oxo, hal ogen, nitro, cyano, aryl, hecenBzmybsi4sl kyl ,

al kenyl , al kynyl , RL0a0C(=0)-, R10aC(=0)0-, (HYNC (= 0) -, (alkyl)NC (0)- ,
RloaC(=0)N(H) -, (R) (HN, (FO) (alkyl)N, (HNC (=Al N(H)- , and (Rm
(alkyl)NC (=Al N(H) the "heterocyclyl" is substituted on ring nitrogen(s)
with one or nore substituents selected fromthe group consisting of aryl,
hereroaryl, al kyl, al kenyl, alkynyl, R10aC(=0)-, R10aS02-, 1;00a0C(=0)-,
(R10) (HHNC(=0)-, (1;01(alkyl)NC(=0)-; the "heteroaryl" is substituted with
1 to 3 substituents selected indepengently fromthe group consisting of

hal ogen, nitro, cyano, hydroxy, C to C6 alkyl, C2 to C6 alkenyl, C2 to C6
al kynyl, C3 to C6 cycl oal kyl, 3- to 6- menbered het erocycle, G to C6

ggwa:ogf'hgyo L prRfe Ry Aaton, ﬁgsokaé&%& e PEEARARRI Yofnuf 1 bl

al kyl - C( b)ﬂN(IH)n. c<a11]1>(1§a§1t1<|m( Wﬁtkydr)as@n:@(}Junctaﬂokayqetym(k}q)lﬁ:gs:t@‘)ase inhibitors,

disease modifying drugs or Dbiologics for neurodegenerative disorders,

dopaminergic drugs, antidepressants, or a typical or atypical antipsychotic.

Detailed Description of the invention:

The present invention relates to novel compounds of the general formula I, its
tautomeric forms, its stereoisomers, its analogues, its prodrugs, its isotopically
substituted analogues, its metabolites, its sulfoxides, its N-oxides, its
pharmaceutically acceptable salts, its polymorphs, its solvates, its optical
isomers, its clathrates, its co-crystals, their combinations with suitable

medicament and pharmaceutical compositions containing them.

0
R® R?
AN
R N R
R°l,
0 SO,NH

wherein,

R! is selected from the group consisting of hydrogen, halogen, substituted- or
unsubstituted- alkyl, substituted- or unsubstituted- alkenyl, substituted- or
unsubstituted- alkynyl, perhaloalkyl, and substituted- or unsubstituted-
cycloalkyl;

R? is selected from the group consisting of substituted- or unsubstituted- alkyl,
(R8)(R7)N-, (R)N(OR™)-, and R%0-;

Rs is selected from the group consisting of substituted- or unsubstituted- alkyl,
substituted- or unsubstituted- alkenyl, substituted- or unsubstituted- alkynyl,
substituted- or unsubstituted- cycloalkyl;



H2NC(=0) -, al kyl - N(al kyl ) S02-, and al kyl - N(H) S02-, H2NS02-; the "3- to 10-
nmenbered heterocyclic ring” is substituted with 1 to 3 substituents

sel ect ed woem213e57§r oup consi sti ng of oxo, hal ogen, nitPOT/IBYEALOF145r VI |
hereronyl, al kyl, al kenyl, alkynyl, R oaC(=0)-, R o0aS02-, 1;0010 , 1;00a0C
(= 0) - , R10a(=0)0-, (R10)(H)NC(=0)-, (R10)(alkyl)NC(=0)-,
R10aC(=0)N(H) -, (RIO)(H N, (R) (alkyl)N, (R10)(H NC(=AIN(H) -, and

(Rm (al kyl )NC(=AIN(H)-; 12 Al is selected fromthe group consisting of O
and S; R is selected from hydrogen, alkyl, al kenyl, alkynyl, aryl,

het eroaryl, cycloal kyl or heterocyclyl; and Rloa is selected fromthe group
consisting of alkyl, alkenyl, alkynyjg perhaloalkyl, aryl, heteroaryl,

cycl oal kyl or heterocyclyl. Whenever a range of the nunber of atons in a
structure is indicated (e.g., a d 12, d 8, d 6, or C 4 alkyl,

al kyl am n et t ecifical an ated that any subsrange or

i ndi vi dua 415 7 ?ec)[éd #rorgat?ﬁc%go aPtconSIannl%IO?ﬁldg%qu n°t Hgsﬁ%]s&?%% earyr ange al so
can be usedbstfrhmg, of wpsubgttudet dhetarp@yk eci t ati on of a range of 1-8 carbon
atons (e.g., CI-Cs), 1-6 carbon atons (e.g., C -C6), 1-4 carbon atons
(e.g., C, iKBh)is ‘altidhesatimtitioatod RS’ greups, ea&;R@@@mdepenZIeBtlycaeflbmeﬁ abons (e.g.,
C2-C8) as HSEuILbIL SRR i QuBit RRCHT SALLALAND (Bl RecR! kYl Kyl ami no,
etc.) referenced herel It enconpasses and specl |ca escri bes 2, 3, 4,
5, 6, 7, 8iegprsdlgcted fromgpydl.@pdL2 carbon at oms, as approprlate as wel | as
any sub-range thereof (e.g., 1-2 carbon atons, 1-3 carbon atons, 1-4 carbon
at ons, 1- 9hewitbdif @R arféLH@lepaTdmtiy atlentsd fionY hydrdgen satbefibited-@ car bon

atons, 1-9,caHRQMeat LB, Rlc(l@)c@zf@@ﬁ Qﬁc@l”’t%at Indd B3 H@ﬂRﬁlﬁorﬁ%mﬁh 12 carbon
atons, 2-3 carbon atons, 2-4 carbon atons, 2-5 carbon atons, 2-6 carbon

atoms, 2- 77 &geHH vatoths, nivogencalPBo whighsheyoary abigpbehmay Sl 323 *0 carbon
atons, 2-16 meanbansubkofiBed- hh&@@é@@mecatm&ocﬁ}écmlbmg d@feot¥sthred- 5 car bon

atons, 3- bon,atons, 3-8 carb 3-9 carbon
Som 3 SeCR AR et el R aR R PRy Bnds G BOS A Whne 3afd 03 00N,
at ons, 4- Betcachdn n@ﬁbfd@ﬁssatwatfedcmlbmtla”atﬂds motllO@Cbapbbuqycatcmmplmf@ car bon

at ons, 4 4 CAd hoRrR &%ay%oﬁ@mr?éﬁ@ﬂ&le%%ﬁﬁ e;and/or 4-12 carbon atons,
etc., as appropriate In"one of the enbodi rrents of the invention described

above, Rha 158513 tgﬁ ﬁjalryh J()]%glta%qbe§5§ Ovelog‘%ggbstﬁﬁte n§1 St' tuted- al kyl )

I n any of the enbodi nent’s cri I's preferably selected as
substi tut ﬁq is selecliltng léllg glt,lll)sttll%uteg or uns){lbstltuted alkyl;

wherein R8 is selected from hydrogen, substituted- or unsubstituted- alkyl, and

perhaloalkyl;

wherein, R® is independently selected from the group consisting of hydrogen,
substituted- or unsubstituted- alkyl, substituted- or unsubstituted- aryl,
substituted- or unsubstituted- heteroaryl, substituted- or unsubstituted-

cycloalkyl, and substituted- or unsubstituted- heterocyclyl;
wherein,

the “alkyl", “alkenyl”, and “alkynyl" are substituted with 1 to 6 substituents
selected independently from the group consisting of oxo, halogen, nitro, cyano,
aryl, hereroaryl, cycloalkyl, R!%aSQ0,-, RICAl-, RI10%QC(=0}-, R1C(=0)O-,
(RIOYH)NC(=0)-, (R19)(alky)NC(=0)-, R10aC(=O)N(H)-, (R)(H)N-, (R1)(alkyl)N-,
(RIO)H)NC(=AYN(H)-, and (R10)(alkyl)NC(=A)N(H)-:

the “cycloalkyl” is substituted with 1 to 6 substituents selected independently
from the group consisting of oxo, halogen, nitro, cyano, aryl, hereroaryl, alkyl,
alkenyl, alkynyl, R1%C(=0)-, R10%aS0,-, RIPAl-, R10aQC(=0)-, R!12C(=0)0O-,



13 In any of the enbodi nents descri bed above, R4 is preferably selected as
substituted- or unsubstituted- aryl. In any of the enbodi nents descri bed
above, ' awvois1p3es76er ably sel ected as 0. In any of the embmdBmamdd4siescri bed
above, R is preferably selected as substituted- or unsubstituted- alkyl;
R2 is preferably selected as substituted- or unsubstituted- alkyl; R3 is
preferably sel ected as substituted- or unsubstitutedal kyl; R4 is preferably
sel ected as substituted- or unsubstituted- aryl; and '"a'" is preferably
selected as 0. Ceneral terns used in formula can be defined as foll ows;
however, the neaning stated should not be interpreted as Iimting the scope
of the termper se. The term "al kyl"y7yas used herein, neans a straight
chai n or branched hydrocarbon contalnlng from1l to 20 carbon atons.
Preferably the al kyl chain may contain 1 to 10 carbon atons. Mre

pref er abl a| n up,. \r b, ns ., ntative
exanpl es ﬁ%ag}ﬁﬁh I'ric uggaé{ky@%{& Z@e F\hgt &fioﬁl}”?@d @g,)&{r)rlgt’hgﬁ %e ﬁﬁe n- pr opyl ,
i so-pr opy[RlO)Hi)U@fwl)N(Ié)ec@JW)(?lkb’h]&cbmmhl)-:t ert-butyl, n-pent yI i sopentyl,

neopentyl, and n-hexyl. The term "al kenyl" as used herein, neans an 'al kyl"'
group as def fangdd ihevledititatedweitlc dnttoad nhhgltﬁemte s2@cedribdepeatiomty e cont ai ni ng

at least gpe SHEQES?I ﬁr[eédof Lhu% L8l BB EVhyq %ér 555%’ %h{gr;% {JE&NS an

tal kyl” grou d” her ernabove Qont aini on atoms and

cont ai ni ngkanyll easr Coplkynyli Bt o Gomsloalkyl.lds|to 6- Tefnkhergd hetgrocyde.Kyinyl *  as
defined heJ & .naBOMBNTY, Qﬁylsobsmktawl@ WiikyhyP0E, @erHiaBysdbsalityuent s

sel ected up c of .o nitro,
cvano. _ar JTRcr SRLRLD . et BYiyT: P OAROA ShoA¥ST CherdeRTn)
RlaC( 0) Oalky(-REL)KH) INC( :aﬁl?yl—l\l(alm(m%O)(alanl)l\H\H)Q(ﬂ) -HZNORQ)aC(aﬂQr) N(H) -
(Ri 0) (H Ny ﬁ@?@wm H NC(=AI N(H) -, and
(Ri o) (al ky %1 Al )\%Ihbér%ﬁ b is selected from hydrogen al kyl ,
al kenyl , Ikyn | 1, tero , cl oal.kyl oy hter C nd Al is
sel ected FFom %R % % S lturtT‘;’yl S se?%cc 2P - B afkylbO S\Gl% etﬁlﬁP% al kynyl
per hal oal Rtgltqtem%deperhﬂ@néyéwm thecgrohip adkejdtingrof hertog helogent. ylitro, cyano,
aryl, hereroaryl, alkyl, alkenyl, alkynyl, R10Al-, R10%aQC(=0)-, R10%C(=0)O-,
RIYH)NC(=0)-, (R9(alkyl)NC(O)-, R!aC(=O)N(H)-, (R(H)N-, (R!9)(alky])N-,
(RIY(H)NC(=A)N(H)-, and (R19)(alky)NC(=A)N(H)-;

the “heterocyclyl” is substituted on ring nitrogen(s) with one or more
substituents selected from the group consisting of aryl, hereroaryl, alkyl,
alkenyl, alkynyl, R1%aC(=0)-, R1%aS0,-, R10a0C(=0}-, (RI9)H)NC(=O0)-,
(R19)(alkyl)NC(=0)-;

the "hetercaryl” is substituted with 1 to 3 substituents selected independently
from the group consisting of halogen, nitro, cyano, hydroxy, C; to Cs alkyl, Cs
to Cs alkenyl, C: to Ces alkynyl, Cs to Cs cycloalkyl, 3- to 6- membered
heterocycle, C, to Cs perhaloalkyl, alkyl-O-, alkenyl-O-, alkynyl-O-,
perhaloalkyl-O-, alkyl-N(alkyl)-, alkyl-N(H)-, HoN-, alkyl-SOs-, perhaloalkyl-SO--,
alkyl-C(=O)N(alkyl)-, alkyl-C(=O)N(H)-, alkyl-N(alkyl)C(=0)-, alkyl-N(H)C(=0)-,
HoNC(=0)-, alkyl-N(alkyl)SO3-, and alkyl-N(H)SOz-, HaNSO.-;

the “3- to 10- membered heterocyclic ring” is substituted with 1 to 3
substituents selected from the group consisting of oxo, halogen, nitro, cyano,
aryl, hereroaryl, alkyl, alkenyl, alkynyl, R1%aC(=0j-, R10aS0s-, R10Al-, R102QC(=0)-
. R10aC(=0)O-, (RI)HNC(=0)-, (R19)(alkyl)NC(=0)-, R1®C(=O)N(H)-, (R )(H)N-,
(Rr9)(alkyl)N-, (R!)(H)NC(=A!)N(H)-, and (R'9)(alky)NC(=A!)N(H)-;

wherein,



14 The term "perhal oal kyl" used herein means an al kyl group as defined

her ei nabove wherein all the hydrogen atons of the said al kyl group are
substi t utwo 20i¢13137al ogen. The per hal oal kyl group i s exemrplriiB2oaziofiys1
trifluoronethyl, pentafluoroethyl and the |like. The term "cycl oal kyl " as
used herein, nmeans a nonocyclic, bicyclic, or tricyclic non-aromatic ring
systemcontaining from3 to 14 carbon atons, preferably nonocyclic
cycloal kyl ring containing 3 to 6 carbon atons. Exanpl es of nonocyclic ring
systens include cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl,

cycl oheptyl, and cyclooctyl. Bicyclic ring systens are also exenplified by
a bridged nonocyclic ring systemin i ch two non-adjacent carbon atons of
t he nonocyclic ring are linked by an al kyl ene bridge. Representative
exanpl es of bicyclic ring systens include, but are not Iimted to,
blcyclo[3 cla bicyclo [2 . 2 . 2]octane,
bi cycl o [ precge]d Bor%ﬁ%eg%u% JHIlSlSZU?(Jfra)egmf‘?nonane and bi cycl o[4. 2.1

] nonane, Yy C deca bi cy bicyclo [4
nonane. WSS kS g Al SR Su P HEL B ki BARL EABH Tr | Bycl i ¢
ring syst emnBetarceydylsanéxenplified by a bicyclic ring systemin which two
non- adj acent carbon atons of the bicyclic ring are |inked by a bond or an
al kyl ene BRrd ggelecRepir@s €hd gloly @ orxiaiiiy &6, dikdrsy, GliikyeryT, ipethasoasityens i ncl ude,
but are notlH{qlted to m&yﬁ%?wﬁL Clﬂ 03 7] nonane and tricyclo[3.3.1.13

| decane (ARAMHTARe) YIRE VST M54l kyl al so include spiro systens
wherein one of the ring.is annulated on a single carbon atom such ring

syst ens arg 8RN PPee %@IEﬁW¥%°Em?HSBPEbﬁpéggﬁaﬁb?¢6mfﬁfe%]a&%cane spiro
[ bi cycl 014 £1.51C1D]or likptadiye- Akylathin ol )opeintspaciically contemplated that

hexahydr o | ] S deflned
herelnabov§y§§§ ékgﬁ%%gﬁgg%§g§NX%Of%ﬁégggkﬁ%fgﬁi§gg§¥§bgﬁfgxgg%

i ndependerangg ﬁ?%m e ypeduplosmien Bistrgcof thexiscitdtiinogfen ranget pfol- 8cyano
?{%B hgr @maﬁydmmal(ggl CabKenyl carBbk ¥dhs (2 0@@(0-)0)1 4 CBM%R%C(MS)A&E Hj
(R) (PN (RS Ly s %@H)WMQ%S%OM&% RAPKSTIRGL Al N1 -
wher ei N Rasé¢dwik respeedofangrhhydiabgenp (@gk yikyl, aldyemyinp, at. kyefwencealryl

et e 021 Y b by ORI MELERGNCL i 0 A1 . 6L 9tied from S and 0;

and Rma is se ecte roma nyl erhaloark aryl,
het er ony| ang{ae| 1@atakyen dfonise e ppRIPRTIGle. aSWTlhas pay grbapyde thegep fegto a

mon;)val enEXt1 ?@a’ﬂﬁ@ﬂﬁ#dnﬁs 103 eX®bh Gt&hs, tlrié%mﬁhcat?}hgnp%lc%rmdﬁ%ﬂ] ben ri Ing

SYyS em a es o rou s i nclude en , .Nn an r ceny ,

T S ony| ARnGRons. B taufllr Rind, Chude, o Rosiigs, 18 Pt e TR ae
partiallyemﬁbum@hﬁd bﬂ¢yﬁﬂnﬁlandmtnimmmmb@naﬂmmﬁtﬁﬁchyﬂnaﬂambomg:such as
tetrahydro; nap Q&E&QLGQ% Aid6n Sabds b caqu8ﬁpa§§£§,°zb”84r89§5at&£é(' olgi ngs fused

W th heteroaryl heterocycllc r'i ngs su
2, 3-di hydﬁ@bl@@ﬂzwq,%?@iaﬂa@mrﬁt@nm% 19 carbag Hgae 021 ledahrr] atems4P-1di oxi n-
g yé h2d, céﬂooﬂie{i&ggom eabeh Wiaks, §asyclar33n ,atéms, dB ey e4:106n GRS, ugarg al Kld 2,
I nydr o- enzor ur ; , | ro- n I ny ro-
T et Cao MG ER Qe aime s boh Ham S F S G D, B Do e
2, 3- dihyﬂmOHzﬁhmsnﬂdB mﬂbgﬂa&bﬁﬂﬂ@Skaﬂmn3$ﬂnmx9%34m%mnzhanzo&ﬁ 1

3] di oxol - %"bx 'al ng Zi384c:a§‘ (1Lnr ?{gl’ %CBJE({‘%H%Q% 4-10 ¢ bon %om]s 4-11

1, 2,3, 4- tetra r0|so ui no Benzot
2- 0XO0i ndoparﬁ)og_ay}ms an / or 4-12 carbon atoms etc., as appropnate)

In one of the embodiments of the invention described above, R! is preferably

selected as substituted- or unsubstituted- alkyl.

In any of the embodiments described above, R2 is preferably selected as

substituted- or unsubstituted- alkyl.

In any of the embodiments described above, R3 is preferably selected as

substituted- or unsubstituted- alkyl.



Aryl as defined hereinabove may be substituted with one or nore
substituents selected i ndependently fromthe group conprising of hal ogen,
nitro, cysoepiamdizoxy, CL to C6 al kyl, C2 to C6 al kenyl pCTaBra2/@d4al kynyl ,
C3 to C6 cycloal kyl, 3- to 6- nenbered heterocycle, G to C6 perhal oal kyl,
al kyl -0, al keny1-0-, al kynyl- 0-, perhaloal kyl-0-, alkyl-N(H)-, H2N-,

per hal oal kyl - SO2-, al kyl - C(=0) N(al kyl) -,

al kyl -C(=0) N(H) -, al kyl -N(al kyl)C(=0)-, alkyl- N(H C(=0 -, H2NC(=0)-,

al kyl - N(al kyl ) SO02-, al kyl - N(H) S02-, H2NS02-. The term "heteroaryr refers to
a 5-14 menbered nonocyclic, bicyclic, or tricyclic ring systemhaving 1-4
ring heteroatons selected fromO, N#r S, and the renainder ring atons

bei ng carbon (with appropriate hydrogen atonms unl ess ot herw se indicated),
wherein at |least one ring in the ring systemis aromatic. Heteroaryl groups

may be Op%ril Oagj?rl l&%’ tl%%'l bestbiotd%l‘rlrtleie{l S Vgetsct]rilg) eaggveptﬁ‘lﬁbss g)%bésfgljahf'lent 2 c& nasone

. 18¢t
enbodi nment, o] at ons of each’ri a “net (Sa?ga?yl group may

be substi subtstidulsyl- er susydstitutehtarylExanpl es of heteroaryl groups include
pyridyl, 1-oxo-pyridyl, furanyl, thienyl, pyrrolyl, oxazolyl, oxadiazol,

i m daol v1In tiy efAbk ginpodisexéez ddsytibedqabave ok'iin pleferphly azlottytl asiOsot hi azol yi ,
pyrida.zinyl, pyrimdinyi. pyraz,inyi, triazinyl. triazolyl, thiadiazolyl,
i soqui nol imydny bemEOxamdhentdedzofitidanpbve, iRMdal ipzifewably séledazapyri dyl ,

tetrazol yl, nzi.m dazol yl.. benzothiazol enzot hj adi azol yl
benzoxad AYBRONC RorgIo- R e, b bR & haRRY e oryt
purinyl, pysulsitiofted3alpylr Rfisdpueigrablpyelezted of Sulddtipytedr pif disiybstituedt

benzo(b)t Qlkgﬂ)ﬁ‘his %rgférﬁbl'[yas‘ae@?egla)él subél‘ihﬂé’c{—%%rg[lﬁstgthtedl@Lrﬁy&ﬁcp | is
o[3,4-d[-1,2,3-triazol yl, cyclopentatriazo |I,3H pyrrolo['3, 4-cl isoxazolyl
and the | PRéraplgseleeisf e Oas defi ned herei nabove may be substituted with one
or nore substituents sel ected i ndependently fromthe group conprising of

hal ogen, ficn¢iel teeppgvged hytrmxia capbe defipgd gis KllowsChoweyecaghainkanylg C2 to C6

al kynyl ,  GRitdOsHRE NG ahke¥bretB-astinifin m@%geef het&nop¥cdee, G to C6
per hal oal kyl , al kyl -0, al kenyl-0-, ﬁynyl- -,

per hal oal ‘fﬁé't@i‘mauﬁ{h“,’\lgb) ﬁsedH%lélf‘ein,aIn@éhé a straight chain or branched
hydrocarbon containing from 1 to 20 carbon atoms. Preferably the alkyl chain
may contain 1 to 10 carbon atoms. More preferably alkyl chain may contain up
to 6 carbon atoms. Representative examples of alkyl include, but are not limited
to, methyl, ethyl, n-propyl, iso-propyl, n-butyl, sec-butyl, iso-butyl, tert-butyl,
n-pentyl, isopentyl, neopentyl, and n-hexyl.

The term “alkenyl” as used herein, means an ‘alkyl’ group as defined
hereinabove containing 2 to 20 carbon atoms and containing at least one double
bond.

The term “alkynyl” as used herein, means an ‘alkyl’ group as defined
hereinabove containing 2 to 20 carbon atoms and containing at least one triple
bond.

‘Alkyl’, ‘alkenyl’ or ‘alkynyl’ as defined hereinabove may be substituted with one
or more substituents selected independently from the group comprising of oxo,
halogen, nitro, cyano, aryl, hereroaryl, cycloalkyl, R19%aS0,-, R1°Al-, R102QC(=0)-,
R1aC(=0)0O-, (RIYH)NC(=0)-, (R9(alkyl)NC(=0)-, R2C(=OJN(H)}-, (RI9H)N-,
(R19)(alkyl)N-, (R0)(H)NC(=AN(H)-, and (R!9)(alkyl])NC(=A!)N(H)-; wherein R1° is
selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl or
heterocyclyl; and A! is selected from S and O; and R!% is selected from alkyl,
alkenyl, alkynyl perhaloalkyl, aryl, heteroaryl, cycloalkyl or heterocyclyl.



SQ2-, perhal oal kyl - S02-, al kyl -C(=0) N(al kyl)-, al kyl -C(=0)N(H) -, al kyl -

N(al kyl ) C(=0)-, al kyl-N(H) C(=0)-, H2NC(=0)-, alkyl-N(al kyl)S02-, and

al kyl N( H802012/132N802- . The term "het erocycl e" or "het ePotyB2012/051a51 used
herein, means a "cycloal kyl' group wherein one or nore of the carbon atons
replaced by -0-, -S-, -S(02)-, - S(0)-, -Si(Rin)Rn-, wherein, Rin and Rn
are independently sel ected from hydrogen, al kyl, al kenyl, al kynyl, aryl,
het eroaryl, cycloal kyl, and heterocyclyl. The heterocycle may be connected
to the parent nol ecul ar noi ety through any carbon atom or any nitrogen atom
contained within the heterocycle. Representative exanples of nonocyclic
heterocycl e include, but are not limjed to, azetidinyl, azepanyl,
aziridinyl, diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, 1,3- dithiolanyl,

1, 3-di t hi anyl, inidazolinyl i m dazol idi nyl, isothiazolinyl
i sot hi azo d|n 1S |nyl [ oxazolidin R oI|n I di azol i nyl .
oxadlazoI# |ny 0§azo 6&&2%??3}59??1p|perg¥f Vi b 2% gﬂﬁg%nyl

pyranyl , pwmaw@bwnyﬂkf®yrdtdhﬁdmﬁvmxnpymnm iohythe @ydr@kﬂdgmvp are

tetrahydr euwtﬁﬂeéh ‘xna{rﬁanbg&pt hnfenylberh&lbmﬁg a%ehb nyd, ek d@ﬁfeazqw di nyl,
thiazolin t hi azol i di nyl, thlonnrgrollny 1 - dioxi thlonDrphollnyI

(thlonnrpﬁgpFﬁ@n§@V¥Bﬁ% upTRethl kend trithianyl. Representative
exanpl es of bicyclic heterocycle i nclude, but are not limted to
1, 3- benzo@h@k%vylcycmag%e%ﬁz@%ﬁdtnﬁr@nymemzs g-mafjoRyadie obicyclic4omigieydigi oxi nyl , 2,

g 3d|d hﬁdg aonﬂamrbatﬁnzla usrya@m cortaindng GohY 8r@- 14 cartd@nzehhi ?)'ﬂéﬂar,ably
I hydr o-

rahydr oqui nol i n
ot er ooy enanEle [l B sEte et oY T B DS s o8t cycl o
[3. 2. 1]nmmquﬁ¢nagaﬁnamshmmﬁhdkydopnmmhmgdamdymkmpwpdmwl(ytmhagnro cyano,

aryl, he@c&{e %gfyém Bl ol ﬁgx allgd Ve &g _Rl Ga C (=

(())H) RL (Rb@)ige(dﬁqr%kwcywc r%(z:&ﬁﬁ)ter{lli} N@)l %&ﬁﬁer}awb@%ﬁ@mf af téy—‘l )(Ng% =Al N

(H -, V\hﬁ{dﬁbéycﬁ’b %ﬂgsar%Qirﬁ&H i QURyIYErQgRe, Repieydntatdlck@@ plesabkyny!

0 and R BENL bae YR R Y. 75 C{y%'lteﬁeychlo%efﬁia?%éﬁ%fr°2‘r oo

25}33{ I()?L%/bl,cydy[@ima]hkyﬂana(r) Qet elgloyxydﬂﬂlZIOMcer oc%/glmtycgrlbl@]nmmné%tehe: oBe
Bf?:g?[}[:sé Jofdrde 09 Wﬁ({{t}l]oﬁ@?{# Hll‘?é‘ a?wgg[?%dﬂ,é‘%% 9) p,

conpr|5|n er eroar
R 0aS02- Rmalé(ﬁ/ @bjfxane( RRieC {%N@%@ane Pw@)l?éﬂ @dwr)tm&mctahxﬂﬁ%rel n Riois
sel Iect leg FHQHH&%d rrﬁgﬁdmclrﬁigwstegﬁlmdﬁe n¥do, e;@hl'ﬁ)lflﬁé’d by farlﬂéych(:ﬂeﬂh rs9§|leﬁlﬁll 5

cycl oal Kyl or erocyc , ,an O e roma eny

o kynyl e PRTORTT syt Tb 8 Savr o B Pk Wﬂ%ﬁf%ﬁ%%%@ &yl . The
term oxobom©@n$namﬁﬂmatbnﬂg@ﬂ&g@@wﬁm@yeak@aphe@funthenpgnaﬁ@ngroup For
exanpl e oxgy taCB&td ta@recaGBP“ fi 0% atcar Ef?é})éﬂo[:s éorﬁ%s%HQﬁidtUt

cycl ohexane forns cycl ohexanone, and t term annu ated means
the ring &ycklh: %Adé?ldwﬂa@%raﬁtaﬂe)u gh%lt?ﬂqéﬁycé?ﬂ%ﬁilaﬁtl%dlﬂﬁi%% HHSt her ring

at a car beyst@hohefeid be 6Bk Irﬁlgay&hﬁumh% ACA Oi$i§ledaUMCatOin dudl rﬁ%cl ic syst ﬁm
means the

as in the case of fused or 0 ring s st The term
g syst Siiiter ¥ono: GEPRITEh cdit o SPEHESE e SPIEMENET g 1 ro 4
met hyl enespinelbisyglaitii¢igeptane-Adhcyaiypestert, ri ng at ons. hexahydro-2'H-

spiro[cyclopropane-1,1'-pentalene].

cycloalkyl as defined hereinabove may be substituted with one or more
substituents selected independently from the group comprising of oxo, halogen,
nitro, cyano, aryl, hereroaryl, alkyl, alkenyl, alkynyl, R19aC(=0)-, R1%2SO,-, R10A1-
, R192QC(=0}-, R1%2C(=0)O-, (RI)H)NC(=0)-, (R19)(alky)NC(=0)-, R19aC(=0O)N(H)-,
(RIO)H)N-,  (R9)(alkyl)N-, (RIO)H)NC(E=AINH)-, and (R'9)(alky)NC(=A)N(H)-;
wherein R10 is selected from hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl,
cycloalkyl or heterocyclyl; and Al is selected from S and O; and R0 is selected
from alkyl, alkenyl, alkynyl, perhaloalkyl, aryl, heteroaryl, cycloalkyl or
heterocyclyl



A conpound its stereoisoners, racemates, pharmaceutically acceptable salt
t hereof as descri bed herei nabove wherein the conpound of general fornula I
i s sel ectwo 2br2ow3us574- (2- (4- chlorophenyl) -3, 5- dinmet hpCTABpnapiiesy| -

1H pyrrol - 1- yl)benzenesul fonam de; and 4- (2- (4- chlorophenyl)- 3-ethyl -
5- et hyl - 4- propi onyl - 1H pyrrol - 1-yl1l) benzenesul fonam de. 18 4- (2- (4-
chl or ophenyl1)-3, 5- dinethyl-4- (pyrrolidine- 1 -carbonyl) - 1H pyrrol-
1-y1) benzenesul f onam de.

4- (2-(4-chl orophenyl)-44(2S, 6R) - 2, 6-di net hyl nor phol i ne- 4- car bony1l) - 3, 5-

di met hyl - 1H pyrrol - 1-yl ) benzenesul f onam de. 4- (3- (3- azabicyclo [3. 1

. 0] hexane- 3-carbonyl)- 5- (4- chlorophenyl) -2, 4- dinethyl1Hpyrrol- 1
-yl )b enzenesul f onam de.

4-(2-(4-ch|oropheny1) 3, 5- dinethyl 4- (5-azaspirof 2. 5]octane 5- carbonyl) 1Hp

yrrol- 1 %)c benz eyole ge':‘fjfrzf monovalent honﬁgyc}fc Ol))(c c%{: r(])r I‘IC H[laé

ct ane- 3-car 11 0r ophe rro 1 yI)b
enzenesul hmlr@mr@en ring system Exarnples of aryl groups 1nclude phenyl naphthyl,

anthracenyl, fluorenyl, indenyl, azulenyl, and the like. Aryl group also include
partially saturated bicyclic and tricyclic aromatic hydrocarbons such as
tetrahydro-naphthalene. The said aryl group also includes aryl rings fused with
heteroaryl or heterocyclic rings such as 2,3-dihydro-benzo|1,4]dioxin-6-yl; 2,3-
dihydro-benzo|1,4]dioxin-5-yl; 2,3-dihydro-benzofuran-5-yl; 2,3-dihydro-
benzofuran-4-yl;  2,3-dihydro-benzofuran-6-yl; 2,3-dihydro-benzofuran-6-yl;
2,3-dihydro-1H-indol-5-yl; 2,3-dihydro-1H-indol-4-yl; 2,3-dihydro-1H-indol-6-
yL;  2,3-dihydro-1H-indol-7-yl;  benzo[1,3]dioxol-4-yl;  benzol[1,3]dioxol-5-yl;
1,2,3,4-tetrahydroquinolinyl; 1,2,3,4-tetrahydroisoquinolinyl; 2,3-
dihydrobenzothien-4-yl, 2-oxoindolin-5-yl.

Aryl as defined hereinabove may be substituted with one or more substituents
selected independently from the group comprising of halogen, nitro, cyano,
hydroxy, C: to Cs alkyl, Ca to Cs alkenyl, Cs to Cs alkynyl, Cs to Cs cycloalkyl, 3-
to 6- membered heterocycle, C; to Cs perhaloalkyl, alkyl-O-, alkenyl-O-, alkynyl-
O-, perhaloalkyl-O-, alkyl-N(alkyl)-, alkyl-N(H)-, HaoN-, alkyl-SO,-, perhaloalkyl-
SOz2-, alkyl-C(=O)N(alkyl)-, alkyl-C(=O)N(H)-, alkyl-N(alkyl)C(=0)-, alkyl-
N(H)C(=0J}-, HoNC(=0)-, alkyl-N(alkyl}SO2-, alkyl-N(H}SO2-, HoNSOo-.

The term "heteroaryl’ refers to a 5-14 membered monocyclic, bicyclic, or
tricyclic ring system having 1-4 ring heteroatoms selected from O, N, or 8, and
the remainder ring atoms being carbon (with appropriate hydrogen atoms
unless otherwise indicated), wherein at least one ring in the ring system is
aromatic. Heteroaryl groups may be optionally substituted with one or more
substituents., In one embodiment, 0, 1, 2, 3. or 4 atoms of each ring of a
heteroaryl group may be substituted by a substituent. Examples of heteroaryl
groups include pyridyl, 1-oxo-pyridyl, furanyl, thienyl, pvrrolyl. oxazolyl,
oxadiazolyl, imidazolyl, thiazolyl, isoxazolyl, quinolinyl, pyrazolyl, isothiazolyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazinyl. triazolyl. thiadiazolyl, isoquinolinyl,
benzoxazolyl, benzofuranyl, indolizinyl, imidazopyridyl, tetrazolyl,
benzimidazolyl, benzothiazolyl, benzothiadiazolyl, benzoxadiazolyl, indolyl,
azaindolyl, imidazopyridyl, quinazolinyl, purinyl, pyrrole{2,3lpyrimidinyi,

pyrazolo|3,4|pyrimidinyl, and benzo(bjthienyl, 2,3-thiadiazolyl, 1H-pyrazolo[b,1-



Accordi ng to another aspect of the present invention, the conpounds of
general fornmula | where all the synbols are as defined earlier were
prepar ed W9 20eft308¥s descri bed bel ow. However, the inven®conBrg2/omusyimted
to these nethods; the conpounds nay al so be prepared by using procedures
described for structurally related conpounds in the literature. \' NC,

, N, HO SCHEME 1
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c}-1,2,4-triazolyl, pyrrolold.4-d]-1,2,3-triazolyl, cyclopentatriazolvl, 3H-

pyrrolo[3.4-¢] isoxazolyl and the like.

heteroaryl as defined hereinabove may be substituted with one or more
substituents selected independently from the group comprising of halogen,
nitro, cyano, hydroxy, C, to Cs alkyl, C, to Cs alkenyl, C, to Cs alkynyl, Cs to Ce
cycloalkyl, 3- to 6- membered heterocycle, Ci to Cs perhaloalkyl, alkyl-O-,
alkenyl-O-, alkynyl-O-, perhaloalkyl-O-, alkyl-N(alkyl)-, alkyl-N(H)-, HoN-, alkyl-
SO;2-, perhaloalkyl-SO.-, alkyl-C(=O)N(alkyl)-, alkyl-C(=O)N(H)-, alkyl-
N(alkyl)C(=Q)-, alkyl-N(H)C(=0)-, H:NC(=O)-, alkyl-N(alkyl)SO2-, and alkyl-
N(H)SO2-, HoNSO2-.

The term "heterocycle" or "heterocyclic" as used herein, means a ‘cycloalkyl’
group wherein one or more of the carbon atoms replaced by -O-, -S-, -S(O2)-, -
S(0)-, -N[Rm)-, -Si(RmRe-, wherein, Rm and Rr are independently selected from
hydrogen, alkyl, alkenyl, alkynyl, aryl, heteroaryl, cycloalkyl, and heterocyclyl.
The heterocycle may be connected to the parent molecular moiety through any
carbon atom or any nitrogen atom contained within the heterocycle.
Representative examples of monocyclic heterocycle include, but are not limited
to, azetidinyl, azepanyl, aziridinyl, diazepanyl, 1,3-dioxanyl, 1,3-dioxolanyl, 1,3-
dithiolanyl, 1,3-dithianyl, imidazolinyl, imidazolidinyl,  isothiazolinyl,
isothiazolidinyl, isoxazolinyl, isoxazolidinyl, morpholinyl, oxadiazolinyl.
oxadiazolidinyl, oxazolinyl, oxazolidinyl, piperazinyl, piperidinyl, pyranyl,
pyrazolinyl, pyrazolidinyl. pyrrolinyl, pyrrolidinyl, tetrahydrofuranyl,
tetrahydrothienyl, thiadiazolinyl, thiadiazolidinyl, thiazolinyl, thiazolidinyl,
thiomorpholinyl, 1.1-dioxidothiomorpholinyl (thiomorpholine sulfone).
thiopyranyl, and trithianyl. Representative examples of bicyclic heterocycle
include, but are not limited to 1,3-benzodioxolyl, 1,3-benzodithiolyl, 2,3-
dihydro-1,4-benzodioxinyl, 2,3-dihydro-1-benzofuranyl, 2,3-dihydro-1-
benzothienyl, 2,3-dihydro-1 H-indolyl and 1,2,3,4-tetrahydroquinolinyl. The
term heterocycle also include bridged heterocyclic systems such as

azabicyclo[3.2. 1]octane, azabicyclo[3.3.1]lnonane and the like.

Heterocyclyl group may be substituted on ring carbons with one or more

substituents selected independently from the group comprising of oxo, halogen,



19 Conpound of fornmula Il is subjected to Friedal-Crafts acylation with
acid chloride of formula Il in the presence of an acid as described in the
| iteraturwOBPI22B68959 t o obtain conmpound of formrula |V. PETiIBA/0IasI t
reaction can be carried out under different conditions well known in the
art. Besides, a person skilled in the art woul d appreciate various ot her
possi bl e nmethods to arrieve at conpound of fornula IV, where R3 and R4 are
sanme as descri bed under conpound of forrmula | hereinabove. The conpounds of
the fornmula IV where R3 and R4 are sane as defined earlier in conpound of
general formula | on hal ogenation gives conpound of formula V. Hal ogenation
can be carried out according to the pjocedure generally used in the
synthetic organic chem stry using bromne, iodine, NCS, NBS, NI'S, sufuryl
chl oride, cupric chlorlde cupric brom de or cupric iodide in an organic

sol vent such agya%tohyl eeté'?‘rto%y% dla_ﬁ{y{ [pmet hag ?%Ilneﬁjg?hol Rioa 1, 4- di oxane,

or the like,’ A suiy ure t her eof eérably’ hal og na?tlon i's
carried oBanQ(gpi@r bKI&lﬁ)(IrﬂéTC@rO)cudRioﬁal@hlﬂl‘éﬁ(Ddie ROV (B -0 mER'HEME-.or

met hanol . & B&?au%@'iﬁ’poﬂmi(kﬁlﬁcwﬁ)mﬁ)a %dﬂ’fll@ﬁ)?all%ﬂ)m'é@i@nﬁﬁ) angeRn §i€jSane as

defi ned for corpound 1V, when reacted wi th conpound of
fornul a Ve e%%f’é’“ﬂhy?@g%nﬁk%{s aH‘éPYlné‘H‘yPﬁl GO 6Ty Gereray! $ornul a 1,

in pr esenneteﬁfcy&lglsanaumhs&mepteaafﬁcsm W Ohanatre: isadiedtedysn iatie1,pr ef er abl y

pulverized sodi der ture heatied,condi tions in a sol vent
such as bﬁkerr%t &%}’th%eéh?lo% ceetec{ﬂmfyl ch10§1§¥11 Oérhgrra Cyd ﬁydr ocar bon such
as benzen nd to|l uene, preferably tol | ovi des di eto ste (conmpound
of formul F‘i’c)ydyll'rgéo'é%n%%nﬁl %Te he sf”gﬂ'gﬂﬂftgé VT CARE pUT RN & accordl ng
to the prevedinentgiselntednfrbmt dreagtone cunghristisg Ghemryl Pharenvariulalkyl, 1982, 30,

2590 andRr]@{léégal R%I{y%d }Q&létﬂoﬁtry A§@7 Z&gan'éﬁlJ Th QRHM(L%‘!J VI where

synbol s sane as defl ned earlier is then reacted with

conpound B HFMICE VT WRETRY eR'° hisatflerjed dieint hohegim akylol ¥beitylsuch as
aceti c achfiyh, abjahbetRAMR0PdoDkylt drendtofotitia; Yhi IR-Ganadeng gbmf or mul a

Vila is ge al.ly avalihle co rcially or the same can be prepared usin
procedur gg&ggﬁgl}i é?é]d aﬁ‘ﬁnﬁqi Pgﬁﬁltongﬁ‘@ R LT (fé’ﬁlﬁgg%@rg‘re&éﬂ%ﬁfygt ry, A °
Eur opean Journal 2011, 17(21), 5903 - 5907. 20 drol ysis of conpound of
t he for nuifae M °§Pv‘@§ar{§oﬁ"rﬁt¥61r?8t 8YYSER (T 2tacked {9, TRRIEDY §791B- Fly be

carried owstanyyle Sbyaj‘ldﬁfadh&l’ aoeduibengeifisall yarbsad, i dkos ywabitetital @ngani ¢

chem stry _on vg(}a(‘jme <nown i n tQX%ngrt u |tggl gagents such as sodi um hydr oxi de,
pot assi um-hydr oXxi de an FTERTEM yémom de $n solvents such as al cohol, THF,

wat er, or helr mxt‘%re of suitable EOI"[IOQ Preferably, h drol ysi s of
corrpound Spe fgrpufanrted’ i mealyr Hiceg™ LFP”G‘%% 1) &ne UG G'Sn of sodi um

hydr oxi deaamdagtiheifiolnother ring at a carbon atom of the cyclic system or across a

bond of the cyclic system as in the case of fused or spiro ring systems.

The term ‘bridged’ means the ring system under consideration contain an
alkylene bridge having 1 to 4 methylene units joining two non adjuscent ring

atoms.

A compound its stereoisomers, racemates, pharmaceutically acceptable salt
thereof as described hereinabove wherein the compound of general formula I is

selected from:

4-(2-(4-chlorophenyl)-3,5-dimethyl-4-propionyl- 1 H-pyrrol-1-
yl)benzenesulfonamide; and
4-(2-(4-chlorophenyl)-3-ethyl-5-methyl-4-propionyl- 1H-pyrrol-1-yl)

benzenesulfonamide.

Prophetic compounds are listed below:




The conpound of fornmula I X where R, R3, R4, R5 and 'a' are sane as defined
earlier can be converted to its corresponding acid chloride using standard
pr ocedur esOknw31376 synt hetic organi c chem stry or prefecabByibysmmsacti on
wi th oxalyl chloride in dichloromethane along with DMF fol |l owed by reaction
wi th N, O di net hyl hydr oxyl am ne hydrochloride in presence of triethylam ne

i n dichloronethane to provide conpounds of fornula X. The conpounds of the
formula X can be reacted with Gignard reagents R2ZMgX1l where R2 is
substituted- or unsubstituted- alkyl, and XI is a halogen, to obtain
compound of fornmula I, where R2 is substituted- or unsubstituted- alkyl.
The reaction of conpound of formula gewith RRMgXl may be carried out
according to the procedure given in [iterature such as J. Med. Chem, 2009,
52, 3377. Compound of fornmula I X is alternatively reacted with am nes of
formula (R NH R7) N and Sy defj ned under
definiti OR% Bﬁélordﬁhwag%l JI}“ bhrﬁ;%ﬁrogg%%étcagbo hg‘f‘a ]Rg‘goz-, to
obtain co 1% ? f la |, where R2 is selected fron1(R6)(R7)N— and

(RG)(OR7) %“(2 (Mﬁfo?dﬁi&eﬁﬁ) an@s )GH @dﬁﬁetﬂ fld hﬂgdleéargﬁiyn% kion of R2 in
gener al ﬁg&epgl Q) oA gR9S02- . The reaction was carried out
accordlng to t 8 It % nown I n convertlng carboxyllc acids to am des

as known T4Q3Q$1@zaa&s¢yco¢3hlome&&ee 8lchrbohl ﬁSE(Q&,@lTler%héﬂ@M be gerRéthjied out in the

presence QﬁIgghyqqﬁﬁmmggg$ﬁ§@g§ﬁ&g , THF, a hal ogenat ed hydrocarbon such
as chl orof orm and "di chl oronet hane, an aromatic hydrocarbon such as xyl ene,

benzene, ugbyerBlordaphenVl) Bk @mettheneGiazaspiidi®slocica@e-5 darbdigl)priesence of
sui t abl e bage- Byghenaendstitéidayildam ne, dii sopropyl et hyl am ne, pyridine or the
| i ke at a tenperature between 0-50C using reagents such as 1-

(3- di met hy(@1t8-oepBopyiiry@eld2hMbcandddhriiodel) ydrabédrbirang®-2(4EDCl ), 1, 3-

di cycl ohexdinhahylbtpynblde y)azineshifefanidx.o- 3- oxazol i di nyl ) phosphi ni c
chloride 21 (BOPCl), O-benzo triazol-1-yl-N,N,N ,N -tetranethyl uroni um

t et r af | uoPetssriagdo gh@; aspget Qﬁ&leﬁ%ﬁﬁbbwenmcm élzqapomnmyﬂﬂ)s of gena@l N |

N -tlet rarrﬁirhmhymnmrmhﬁaaﬁhu@é QFXJ:[W&SM@F:@ chiT Were I?Jeﬁaﬁ@&lm Inwagl&@ﬁed ]
coupl 1 ng n u ZO rr.azQ ri.s ol 1 (0] osp oni um
hexafluorgg 8@8%3?@“?3@%%?3 ‘bﬁﬂﬁnug§é7%$ﬁﬁém£gﬁ8tﬁé%i e&F@ gents such

as 1- hydr oxypdundaz algnzasa | laz oprepddeADY, ubindr @rydednzst rdeaatled fiydr at e
(HOBT) or ?ﬁgk fi; la |, wherein R2 is selected as
(FB)(FW)NE&H &h?§§3%§%§a gmﬁg?g%&tégﬁgﬁd Rﬁ are selected from ROC(=0) -

and R9S02-, can be prepared using the chem styy described in literature
such as Tet. Lett. 2007, 48, $181-5184 dnd Syhvkg@ttRa Qp, 13, 2089-2091.
The term’ roonﬂTéﬁﬁ@Faturé ot €S anyk t ﬁperature r l,Ng bet ween about
20C to about 40C, except andwd}hermnse it is speC|f|caP viy mentioned in the
specification. The internedi ates and the conpounds of |the present invention
may obtained in pure formin a nmanner known per se, far "exanple, by
distilling off the solvent in vacuum and re-crystalli mﬁ@—ﬁhe resi due
obtained froma suitable solvent, such as pentane, dietRyi=ether, isopropyl
et her, chloroform dichloronethane, ethyl acetate, acetoffe or their
conblnatlons or subhyiflng it to one of the purification nethods, such as
col utm chr omat ogr ap e.g., flash chromakography) on, & suitable support
mat eri al such as alfuny rra or«s+++ea—ge+—u5| el uent Swugh” as

di chl or onet hane, et hgl) acetate, hexane, A net) anol ace and their

conbi nations. Prépar attvexlsGNE met@qp/fs 20 used Lgru&he purification of
nol ecul es descri bed herelz\\ﬁaﬁ of conpoun& "f formita™: can be obtai ned
by di ssol ving the conpound i itabl e sofl vent, for Vexanple in a

chl ori nat ed hydrocarbon, such a thyl chloride or chloroformor a | ow

nmol ecul ar wei ght aliphatic alfeo 'mc$or exanplseHeEmehanol or i sopropano
which was then treated with the desired acid or base as described in Berge
S.M et al. "Pharnmaceutical Salts’ a review article in Journal of

Phar maceuti cal sciences vol une 66, page 1-19 %1977)" and i n handbook of
phar maceufrieeme $ ghegs muspet wnél%ems%‘w@@tppeﬁd obivamuled figm poppeng pfich St ahl and
Cami | | e Gromarumutth, W1 ey- VCH (2002). Lists of suitable salts can also be

f ound



22 in Rem ngton's Pharnmaceutical Sciences, 18th ed., Mack Publishing
Conpany, Easton, PA, 1990, p. 1445, and Journal of Pharnmaceutical Science,
66, 2-19 WO29iR)13176r exanpl e, they can be a salt of an acCkaBioizeiiasl (e.q.,
sodi um or potassium, alkaline earth netal (e.g., calciun), or amoni um of
salt. The conpound of the invention or a conposition thereof can
potentially be adm nistered as a pharnmaceutically acceptabl e aci d-addition,
base neutralized or addition salt, forned by reaction with inorganic acids,
such as hydrochloric acid, hydrobrom c acid, perchloric acid, nitric acid,
thiocyanic acid, sulfuric acid, and phosphoric acid, and organic acids such
as formc acid, acetic acid, propionjg acid, glycolic acid, lactic acid,
pyruvi c acid, oxal i ¢ aci d, mal oni ¢ acid, succinic acid, nmaleic acid, and
fumaric acid, or by reaction with an |norganic base, such as sodi um

hydr oxi de ROt as$ i NGO ., T08.F ABVEISPR AR Bciahly LRuRogom! i shed by
t r eat ment o the se conp th |'ea chionetrrc “arount of an
appr opri atklogd¢ df fOlelpli?:cHI 1rythetIPTeS€fn|Ce@f baseid &s d¢8§9b¢d/€dtherﬂlfamtmr¢ert organi c

sol vent sugh @896 &b Q)b{alﬁ’tcb E)ouﬁti BV korﬁﬁ‘l@i aF. eﬁ‘n&llai @Mff 9&&&10@%‘3@%'
net hanol, and the lik he acid is added in a sim/lar solvent. The

m xture i §arl?§ﬁr?ﬂléluﬁél8r ﬁllffe%ng GPRdiHres WethpBYSR i Ehq RtgBesifist @EF C and 50
O . The reBMbdhﬂgm&ﬁ{hmﬂkEﬂMﬁb&ﬁE&&nﬁ@@Bﬂ&ﬁ@@ﬂﬁﬁwr@ﬁh&&ﬂnbﬁnbﬁﬂught out of
sol ution w tp a { o§5foP°'1%”wS°'1%{e”tRs The stereqi somer sdegfnl;et&e compounds  of
formul a | “GFPTHE preSent i nventi on may be prepared %ereospe0|f|c
synthesesC@npweybﬂﬁmmuﬂaéheﬁhémawhlraI conmpound u3|ng an optically active
am ne, acid or conplex form ng agent, and separating the diastereoneric
salt/conpﬂhxc@yp@h&bkﬁdnw%nnuyﬂwaﬂkﬁzﬁwhnmRemebynﬁnhumﬁnahemﬁnnm@raphy The
term"pro t ive, when
adm ni st e?é 9?%rgiewar$n%b]f%(§%%{ lgﬁlolr%‘l?algéengh&g)%R%E%np%cpc%n%g%l\égé| nto the
compound F@kﬁ@%ﬁmmh%ﬂbh%9Wﬁ@ﬂd“ﬁﬁﬁ¢%ﬂ“@ﬁ@dﬁédFO%VﬁﬁbgyﬁﬁﬁbbP%%Nﬁge of the
conpounds 11 syifigetRRr &EQMNE chEviRyi dgasmlﬁenadlslblths RBSNRIS, khalryit he proven
drug form par ent car%g lic aci $9é S relagged and the nnlety or

moi eti es SPPIEESHPIFSTE nSIFﬁrb%(]Pr@HB T SURRS ISBIEID 8 Y8R SPVAYNt oxi ¢

net abol i ¢ spetods ottBylaretape, odivblochmdtbane xanpheol, THFarlbexidxace, a@i thegr oup can
be esteri Lkg%r a s&tablél\@nm r&zéle?eo ﬁél‘abg}; HHIB é}{atlgh qé/ lcalg{ea%ttlglrygl el d an
ester. Wen an ester is adm nistere ] ect he ester 1s T¢leaved,
enzynatlchﬁmvnéprﬁ%mmbﬂﬂVﬁ#ﬂﬁéh@ﬂ?ﬂﬂﬁéﬁﬂ@ﬁFW@ﬁ@mﬂéx|datlvely or

hydrol ytically, to reveal the anionic group. An anionic group can be

est eri f i edhoicompomwiceefl fesmla, \§ whepr ysyobplvelRtapid Bsarersainevsi ddfingd dorcl eaved to

reveal anc&ﬂﬁ&hﬁ?ﬂ?QﬁﬁJﬁpﬁnﬁﬂ&gnmﬂhﬁﬂréﬁ@§?@ﬁﬁn%h%OQE§Q@@QﬁﬁﬁaK@ yield the
active corrgoun The prodrugs can be prepared in situ during the isolation

and puri f MC&tS ]finlsoslanfteh%S eﬁf}?ﬁﬂdﬁﬁm%l’m%f SeparlieEnylar ke 4t P3G ¢ puri fi ed
conmpound whdeh sacls tdd @btaesﬂat Idéﬂidrlétd’lgscaigﬁﬂt hchﬂ;re exdaembe, phydiiaxy groups

can be conwfrted(into e§te ia.treat th.a ca boxy %p agld in the
? 1um UI% O(t)l’n gera ure to fhea € COI’l 1011S rn a so{vent u as
presence of a ca S es o eavabl e al coho rodr ug nnlet|es

i ncl ude suobisliinited ethHF @msqmts:tlfr tamt @dmakie Aydivedrbon %mbraar’p@hmelmﬂer al kyl
ester noi gih&R, pFefé}ablPrQélmﬁlle &%wa@ dlk'e%%ﬁer%dfﬁéwnd(%ﬁff&hﬁla Sy, | over

al kyl am no | ower -al kyl esters, di et hyl am noet hyI ester, acylam no
I | k t hyl
o 4y 5 SEH T BB Sy e M SN

benzyl es&®FN ipptdraas Flycfsatb@?mufbarm Byl 1982t RO. n%'iamnd Aeroal of et hoxy
substit uentes. @ﬁ&hlsag}dl@g*?yuolmver al kyI esters, am des, |ower-alkyl am des,
di l wer al kyl am des, and hydroxy am des.

The compound VII where symbols R!, R3, R* are same as defined earlier is then
reacted with compound of formula VIla under heating conditions in a solvent

such as acetic acid to obtain compound of the formula VIII.

Compound of formula VIla is generally avalible commercially or the same can be
prepared using procedures provided in literature such as W0200429066 or
Chemistry, A European Journal 2011, 17(21), 5903 - 5907.



Modul ation of the nicotinic cholinergic receptors, particularly a7 may
provide for efficacy in a range of cognitive states, right from
pre-attemwODani2B1#bt enti on and subsequently worki ng, refPerTanma2/esds1
recognition nmenory. Accordingly, this invention may find application in the
treatment and prophylaxis of nultitude of disease conditions including,

ei ther one or conbinations of, schizophrenia, schizophreniformdisorder,
cognitive deficits in schizophrenia, brief psychotic disorder, delusional

di sorder, schizoaffective disorder, shared psychotic disorder, paranoid
personal ity disorder, schizoid personality disorder, schizotypal

personal ity disorder, attention defigagt disorder, attention deficit
hyperactivity di sorder, depression, maniac depression, najor depressive

di sorder, posttraurrati c st ress disorder, gener alized anxiety disorder,
tourette' dro t hym o\rn%ile sth c.di sord r&gor aphob| a,
pani ¢ di silyé%?s“ Om 8 E¥h {%gélbl?a 0%?’% cor 0¥1 |dé)£ rlmﬁlé %él ng soci al
phobi a) ahﬁdlblyp@l arrayd'bsoqtaielp@ Qﬁlthbyrsetﬁnﬂ@deprcazledurecmrreral@haxsnd bes., 2010,
16, 323-3 thet%ofé%ﬂgz éérrﬁ&tryalor welNARRRMUE e Meus\{ﬁg fdans Meh % Zh' , 2008,
25, 154-158; Young JWet al., Eur. Neuro sychophar maco 2007, 17,

145- 155; %ﬁl‘c“inﬁ%dfio’%i‘e &etassinm hydroxjde angliffiipm hysregds BpeRiatich Genet .

2007, 144Bs dbcdohob YPHF, Maditet, NoiL Fhedt naikture BS sahapb asmpaobogyPilcBesily.,, 2004

174, 54-6 gher A et al n Ceriatr sord.,

56- 62; w#&dm e nel%t‘mﬁﬁsa?%?é%r’“t “%8%‘?“ a?ﬂ?mfzsf%‘qfé‘zs Ver boi s
SL et al. mewm@hémm(ﬂndgiyha@@m& 44, 224- 233; Sanberg PR et al.

Pharmacol . Ther., 1997, 74, 21-25). Cholinergic system particularl y

t hr ough aTheAGhBosse nkformulallewhamel Ric &8 BhSRY and aareatante bs defimed

injury-i ”Q&{%ﬂ B VEN A Rrte HOORS G oPﬂe Ii%délﬂ';gpta Lﬁa&ﬂﬁﬁae NRfoSEaWRaig0 attenuate
sane. is invention may al so Icatiron in the treatnent of
defi ci ts PrPCefierics Hapyn én awthmwgﬂaﬂqc@\ﬁwﬁgmqram@rwbyawtlpw@ithy ( Bennouna

I\N/Ieet aL- , okl e@h@ﬂl&a 1%8@35)2&3@%511@% MI(}DMgn:IQ@{ olfhwe@tbyateaction WltRCh
uro ar ulati on o | C
e o e R e e Psy eite, FOQTTS i bl o L) RICSeR e|tﬁet§w%mlaﬁewt the

down- r egubahdoroftbhine &r giogide eampbordsexpiogssiach and transm ssion as in
denentia(s), and al so sl ow ng di sease progression by reduction of a7-03142

conpl exat ima caﬂﬁodﬂﬁsejfrmaé for@tiladx) chil bAR:a P \Bm\/mr@nsmrhéagﬁm RMagxiberg A et

al ., Neurg 0 2, 157-16 et .al. Med.

Chem, 20089, ere s?ﬂlﬁu 3O 15815 bSt]r]% %Id Hﬁg’ andgglsah bp%artfgrlélcol , 2003,
26, 277- 28@)1p01Apbpfof9rmatael yNhetr¢1iR§ i$ gvlsittied- @aymfspmiltapﬁf abat.idwe in the
treat ment :aRdoR BPéﬁ?ﬁ[ﬂo%&flhsof otk k'v%H{jﬁzmgx %a%ﬁ@é&rﬁ&ﬂ gt éc%GﬁhﬁQ&' udi ng,

ei ther one or conbinations of, denenti a&ﬁ)@ e to Al zhei ner's di sease,
denment i a W& Propsiye BueR Bslitersire Sch v i Chexd ZPP%LFP?B 33%¢fr oke,

hypoper fusi on, Parkinson's disease, Huntington's disease, Prion diseases,
progr essi @éﬂ@epii%rﬂfcfoé@mﬁoé?(s? alterapptivdhoreadied apih amiaen o uivpngla

nor mal - pr ﬁsﬁﬁw)ﬁHhMﬂr(QRﬁmawgne BURdULare RS B QRBundW ABIitibMUNRORf | ci ency

Vi (1ML IECton LA DA LISy, hUPOL s 1 L, gy, ol conel

encephal i wihsre ersg&llectedf feahi (BHRIN «cwly(@)QRIN O siherdiZ Raand Rt a@las, Ann. N.

Y. Acad 5 X I tex oEHI~ nmacol .
2000, 393§8#5’f§1 "ﬁgc%;dﬁfirg?%%g%n&k%’e a?f‘fﬁl’“'J1:?J§rfie\@‘lf‘ptziQ Etffé)é4in%ﬁ%’§<515 228: \Wang
J et al ., The reastippsvds. camged oubaqayrdigg to By cguditionpuknayTKine ponyertingst r ok e

2011, 42 &boxy3R I de)to FRU8s ad Riuri AV s@%dmaythalﬁo Thé RéhcaBRInagat i on in

t he prophyl axi s nd preventive measur e m"redla el earl y-stage
denti £ CHE LSHTEE S dge a8 obEaGe ol Ko P TB; doate: and

Par ki nsonhslogérseabieydrizabbrasiainasofhlevofooi andaligkdbronetepteons apmndticcul ar | y
fgg 32 Cgfliqgé& PR 6B Y:s NQMR | @@zggea%ﬁplg e 1d} nagﬁlrgsvﬁérg)&rgg%e ot herapi es

cannabl's addiction and re revention ccor ngly this
i nventi Onlrhﬁ}e PieaRncappIsuétable digse guehas ﬁrletgﬁgamm sigpriopEediangfeni cot i ne
addi cti onpyﬁ@ﬂ@abuse ckditcd te@rﬁ)er@eﬂﬁe &R 6-50P € Vieitgl reflscdts Hichodd ne or

cannabi s icti Addi t IS .inv rovi de for an
al ternati \?ﬁég é]?QWmeBFOPPf [ "Ft ¥16651?8FW§ %dng‘ﬁrOS Og% eh’ﬁ%ﬂppat]] gnt s havi ng
i nt ol er abdeydbldeykhftedtisidd t((PCAE- aod-otd-Broxatudidanyl)pisosphirtidogeoridequi ri ng

| ong-term mai nt enance therapies. (Kuzmn A et al., Psychopharnacol ogy
(Berl), 2009, 203, 99-108; Wiss RB et al., PL0oS Genet., 2008, 4, e
1000125; Solinas Met al., J. Neurosci., 2007, 27, 5615-5620; Ebbert JO et
al., Patient. Prefer. Adherence, 2010, 4, 355-362) This invention may al so
find application in the treatnent and prophylaxis of nultitude of pain
conditions including, eit her one or conbl nat| ons of pa| n arising from

e Ly Y



This invention may find application in the treatnment and prophyl axis of
pl ethora of inflammation and pain related states involving TNF-a and thus
provi di ngveypnptienisi c relief in either any one or conbi raTiiBI12H51451
rheumatoid arthritis, bone resorption di seases, atherosclerosis,

i nfl ammat ory bowel disease, Crohn's disease, inflammation, cancer pain,
nmuscl e degeneration, osteoarthritis, osteoporosis, ulcerative colitis,
rhinitis, pancreatitis, spondylitis, acute 26 respiratory distress
syndronme (ARDS), joint inflammation, anaphylaxis, ischem a reperfusion
injury, multiple sclerosis, cerebral malaria, septic shock, tissue
rejection of graft, brain trauma, toxjc shock syndrone, herpes Vi rus
infection (HSV-1 & HSV-2), herpes zoster infection, sepsis, fever,

nyal gias, asthma, uveititis, contact dermatitis, obesrty rel ated drsease

and endot ] i ebelen | A T et al..,. Shoc 2007 43-447: Pena G et
al ., Eur."J lﬂmg.r)r%ﬁn.z? Sﬁ‘fﬁﬁﬁbﬁl\&@% t g@@ftlflylfﬁomu%eetrr esen Or|"’u’hvent| on
further pfidlildes a phdrffaeedidneal corigositilonN.XEdfiterameyluneieonmpounds of
the gener ﬁlﬂ:xaIﬂQl'be-ﬂJh@sp(ﬂa)ce asadgf bH@s%h%Q&Yx?baéédSc&ﬁthr&Eéﬁtg d@hNR, 10 ts

st ereoi sorrers its anal og%ye Its prodrugs, its isotopically substituted
anal ogues PeRAOSTiRERIE I tTisEyolidino) p‘ﬂéﬂsﬁlé%‘@ﬁ‘tnr egraflyorppbetRiatt EYE89Hs, its

pol yrmrphsDMAIPs sgtmahes, add cmkﬂﬁ@} Irsmf§, sutls cdsat hrigtdesyand its
co- crystal $ sua

ar, accept abl e
carriers, ﬂzeoﬁ gzogen(%{qﬁ lrydﬁ‘”‘y ‘?F\ZO Ole (t:lreaﬁnrﬁﬁ )y ?&%é‘ﬁ? able carrier

(or excip refe i Lchem t he conpound
of the i n@gﬁt%%?f’oaﬁ rﬁﬁflah sV Sreife g rﬁanstegc e§1| Gr(%élﬁs B toxicity
under t he(RGHORFaﬂN—OM&eIH’ln Bs end Richre phlactradent ReFOY aa@c@%&cablcend&r riers

pref er abl rég?fég;{gst“r‘ng c?grél%sgryg%eﬁylﬁbe%%hqﬁ% Hﬁl: ,sug-r Qg’?&h?&t% GWhagch is a

derivativ ene oxi de aval rom |gma Chem cal
Co., St. Po%l-8184mpd §éﬂ geett. 89T ISnBRHHLOEL/ 5% et hanol / 90% sal i ne, 10%
Cremophor EL/90% sal i ne, or 50% Crenophor EL/50% et hanol ), propyl ene glycol
(e.g., 40%hprtopyireera tgrnpel@rlﬁrel@%oeftshamotelnﬁwamm eerr)gingobdrtyre@rhybetne gl ycol
(9. . 40%REG A00KEASAUENR)anaiflcRHEONOk {fcicanARithabRANG] HRO% watter )
A preferred phar maceutical carrier is polyethylene glycol, such as PEG 400,
and parti ERIHIPYOR conposition conpri sing 40% PEG 400 and 60% wat er or
saline. The choice of carrr er will be determned in part by the particular

corrpound %ﬂ l’meadS t 9—{8 toﬁ%dgafgh Cl’llesaézlrlt 1 Venp n ob% ine m nister the
COI’TpOSI tion. CCOr eh I S awW (? varil e ? taa\ OI’ mul ati ons

of the phanrrfoautin eanawmbngwn|pen5@ffortdxenmiee§emstﬂlmgeqff ihgreolveR7inThe

foll ow ngvécqruw Lak 'rQ@%rs{a@l'izu‘i’g #He reél%lhg%Q{alnéhaﬂ’r&ﬂteﬁ&?i{abléé@%ﬁaélﬁ:‘ﬁus
intravenous, intraarteri al i ntramuscul ar, interperitoneal, rectal, and

vagi nal a@fiPAPEPEaflicdl! SHReTnisPRIOPY e BAD| ASrolom- &F@lqrﬁnﬁt@%yemﬂm ting. The
phar maceuticale, @@fﬁ)ﬁSdrtm@ﬂﬂS:oﬁilaﬁlalﬁenéldfﬂslﬁbjSdtﬁfgﬁdthMGBdifttﬁé plukificaterng. ,

i ntravenousl |ntraarte i all bcut an sl tradermal |y
|t £ at ool §pas, BRIREs G dhro MBEHRAV RS ko MO BRBEIBb Yo =
conposi ti eweaﬁlersupmmaemal satstmaﬁ elvrram on stlisatget ompei deerd Kshasi on of the

conpound @fchiembiRURAt | QRy1di 25Qkd et QNS USRS, | RecBdheaCaRPt aRle carrier
suitable for parenteral adm nistration, including agueous and non-aqueous,

i sotonic §?IQPWPBOI?Sr'|]Pé‘EQE}r6W’esB@M$ 61ﬁe§hod is also usedfor the purification of

molecules described herein.

Salts of compound of formula I can be obtained by dissolving the compound in a
suitable solvent, for example in a chlorinated hydrocarbon, such as methyl
chloride or chloroform or a low molecular weight aliphatic alcohol, for example,
ethanol or isopropanol, which was then treated with the desired acid or base as
described in Berge S.M. et al. “Pharmaceutical Salts, a review article in Journal
of Pharmaceutical sciences volume 66, page 1-19 (1977)” and in handbook of
pharmaceutical salts properties, selection, and use by P.H.Einrich Stahland
Camille G.wermuth, Wiley- VCH (2002). Lists of suitable salts can also be found



Overall, the requirenents for effective pharmaceutical carriers for
parenteral conpositions are well known to those of ordinary skill in the
art. See Whaprmasewrsi cs and Pharmacy Practice, J.B. LippPOTaB201Z03IpaNYy,

Phi | adel phi a, PA, Banker and Chal ners, eds., pages 238-250 (1982), and ASHP
Handbook on | njectable Drugs, Toissel, 4th ed., pages 622-630 (1986). Such
conpositions include solutions containing anti-oxidants, buffers,
bacteriostats, and solutes that render the fornulation isotonic with the

bl ood of the intended recipient, and aqueous and non-aqueous sterile
suspensi ons that can include suspendi ng agents, solubilizers, thickening
agents, stabilizers, and preservativegs. The conpound can be admi nistered in
a physiologically acceptable diluent 1n a pharmaceutical carrier, such as a
sterile liquid or mxture of liquids, including water, saline, aqueous
dextrose andi.l-el ) edpaligar. sobHELAN: Alnaleooly pRlEl 80 ihang!
|sopropanéf f or exanple 1n foplcal applica |ons%, or hexa eé?? al cohol ,

gl ycol s, Fastma®Apddpyl ené&d4f. yaul Jarngobydidmplaensicyl §aalce, 66, 2-19

di met _hyl SPI'SJ?@??' q?%r_egzliﬂlﬁﬁ:f PheyKELRIE a2 SMERFAS alkali metal (e.g., sodium or
2,2-dimethyl-1, 3-di oxol ane-4- net hanol , et hers, such as pol y(ethyl eneglycol)

400, an oPPtasgimkiakalineiegrth mgtak g falchBs PermBengiy ebsdlde, or an
acetylated fatty acid glyceride with or without the addition of a

phar maceuty cal | y acee ttﬁQ'iﬁve%;é%La&rt Q”Ctgmr@%%@nat%e%of @R of. 3 fdetgrgent,
suspendi ng agent, such as pectin, carborers, nethylcellulose,

hydr oxypr egypimstered| ased Iphbhoseceutrallyardsoxtphistaryd-sddition.odwase neutrakizddsi f yi ng

agent s and, Qhfiebn RRRT IPRGEY bl ¢edctBfiwMAHSsani28ci@d, | sticHS&f larddhigar ent er al
formul ati ons include petroleum animl, vegetable, and synthetic oils.

Speci fic BREAnpyELbprmig; acid. (Re&ehipric feidh dptricopgit SHeyAsic #et-utdipanut
soybean, sesasard phoighonseed], a@ardigarit iavids speh raelfatnimacal tiecetidngdial oil .
Suitable fatty.acids for. use in.parenteral fo | atiaons_include.oleic acid,
stearic agﬁﬁTxgﬁg&?sgg(%%gﬁng%?gémﬁﬁﬁyﬁn%i%ﬁ@exgﬁ%aggbg?g5V1gﬁ%ristate are
exanpl es efcauf aglsl endleit ryidaend femrer sicidSer thabileectioawish faor ingsganion

parent er aba O 24 b&ﬁ&n'lﬁvﬁk&&ﬁ:, Blatdud RlrbxifBt Bho cARNTRMINUE d

triethanol am ne salts, and suitable detergents include (ah}cationic

det er gent & ATEHMRIESIEH oPY o KEAFIAT 8 BE nYETdi AR A nfshi @ att des, and

al kyl pyr s@idniaietiial dard@st (6 hnamppropitatd edosd.genfsclyc hhaSreef baseewanpl e,

al kyl, arygle 206 n?'a?rf e W QAL ER en k¥ 1asO! I%Eﬂ rﬂ’etﬁ(%rheerth 120 Jrenogl yceri de
sul fates, and sul OSUCCI nat’ S, fbf noni oni ¢ 8e é?gen s such as, for

exanpl e, thloroforaniateanski Wethanélaang thlike. Ankahe lagid idesldedinla pohjaxyet hyl ene
pol ypr opy k@& tCoRRl MBS, is (HAimBMRI0LES LGitslat esBshhirs UCh, BSmweb Q0 exanpl e,

al kyl - pam nopr opi onates, and 2-al kyl -i m dazol i ne quaternary anmoni um salts,
and (e) m&%PateY ThetBofesuting 34 RSEIRHAIES SBYHATEHNYE PRHICRCPS W | |
cont ai n f peifabRuionGrvibla 0¥ss peiss sblGer@bout 25% or nore by wei ght of a
conmpound of the invention in solution. Preservatives and buffers can be
used. In order to mnimze or elimnate irritation at the site of

i nj ect i onThs geheawmpus iof frenengamnde et &irmudmk obtherpesenh @micotipe nzayr f act ant s
having a Byorgphid g7 lstR@RBEdife BARAGE & HEB)u@n b @ RBAYT cdipduhgabout 17.
The quantity of sur¥actan in such fornmulations wl | typlcal?y‘range from
about 5% U8MEBEHUIPLESYY BYIVRATYRE: 2ok PE apPRle% (e AgRnS RHEPIIERES yet hyl ene
sorbi tan tad tdyastabshast eal/cosiplék as Safthinharyadateat er agdcdlimnhi gh
nnlecularcmgkggtrgqgucts of ethyl ene oxide with a hydrophobic base, forned
by the con ensaty on “of propyl ene oxide with propyl ene glycol. The
parenteral fornulations can be presented in unit-dose or multi-dose seal ed
cont ai Ner gy SN RSRIPAHES 2R i4kdL 3F 2 R p&@TH, RRiaT ALRALLE whdir eeze-dri ed
(l'yophilized) condition reQU|r|ng‘onIy the addition of the sterile liquid
exci pi ent 2dmgpistesednin @arqieieqdeds grmals s | Brgang. niteeAHERFY 1Pl B1€ to use.

Ext enpor ap@&apsurid[d@ag)l AheSOlzyb@OSndpet stuspieashpiislytaridaeager epaieed from
sterile POYRSE SiasdlrIRtbeen Il Al &t B9 TOPL GRLALIH! ALIN%y, 1 ncl udi ng
t hose that”aFe"iset ul'® £or™ tr ansderna d?ug rel 84sE are wel IP'RKnown to those
of skill Mg feemgdpareahdarpyylisidctdaiug) isnredased amidethe nofiety e meieent

I nventi ongfiar.aRRake AbhBRic b? a%&@tabﬁl@ieﬁ‘éb%&%t&&& hRbIgIiE BrodRkal
a) liqui

adm ni stration can consist of (a) liquid solutions, such as an effective
amount of 25 RIGAPHInd BrexpRele AvaiRordit #id seupeanits afqiiieAt €& $i¢h as water,
saline, or orange juice; (b) capsules, sachets, tablets, |ozenges, and
troches, each containing a pre-determ ned anount of the conpound of the
invention, as solids or granules; (c) powders; (d) suspensions in an
appropriate liquid; and (e) suitable emulsions. Liquid fornulations can

i nclude diluents, such as water and al cohols, for exanple, ethanol, benzyl



30 preferably about 1%to about 10% by wei ght. The surfactant nust, of
course, be nontoxic, and preferably soluble in the propellant.

Repr esentwizoe/Bis7such surfactants are the esters or parCiraB2egsvanst of
fatty acids containing from6 to 22 carbon atonms, such as caproic,
octanoic, lauric, palmtic, stearic, linoleic, linolenic, olesteric and
oleic acids with an aliphatic polyhydric alcohol or its cyclic anhydride.
M xed esters, such as mi xed or natural glycerides can be enployed. The
surfactant can constitute from about 0.1%to about 20% by wei ght of the
conposition, preferably fromabout 0.25%to about 5% The bal ance of the
conposition is ordinarily propellantggA carrier can also be included as
desired, e.g., lecithin, for intranasal delivery. These aerosol

formul ati ons can be placed into acceptabl e pressurized propellants, such as
di chl orodi f ] ugr.onet hane, ropane, . nitragen, ,and the like. The | so can be
For mul at ed O HHAT IR Lo F VL ET AP oy hR: STebe N7al Br otarat B n as i n
nebul i zer tora asntatcdimither estSuch  sigrengl. f orarmaticalonorc annisazsaicatly spray
nucosa. Addidclidigl bidathRE, CRMRAUBE I N6 1D¥8NH0Ani6AR BeupBd@n NtO
suppositories by m xi n% wWith a variety of bases, such as enul sifying bases
or wat er - 8Bicis EovR SRS Pe Egerfifd Mittngoistiry @tﬁ-’eacﬁ’m%ﬁyhﬁsfteﬁhﬁ‘fl}ﬁhst ration
can be pragendledeas tpessadl es, inadipetste Ctagmindgettich pastweguerftiyans, or
spray for ggéo%s o%os”ttoai'éﬂl%% Citlge%drgli (tnil on to t he conpound ingredient, such
carriers as are kno inthe art to be appropriate. The concentration of
the conpound in the pharmaceutical fornulations can vary, e.g., fromless
t han aboutrhé‘f{ead@ugs%&atbé&%%mie@ St HGAN @6 A0 i th RV QIR oPdharei ght, and
can be selected primarily ¥ fluid vol unes, and viscosities, in accordance
With the PAPPYEWISarT PERSPEFGYFFRHtog, BE Rificd| wrwpaynd path axaisPE a typi cal
phar maceutietaltizegngpesi. t Fonetamtiple, Nbydaven@osps R Seadneatdddinbe estade up to
contain 250 Mo BnShAhll & RIIELA FAhLLIQBrcAfh M99, 00 Blarghed GaSt one
conmpound 0O e rnvention. Actual methods tor prepar P’ng parepnferally

admi ni st r alsheabbo rapeninel sprofirugh endigties ninichrdenisubstiatddn ewnuosubsppaednt to t hose
skilled i BrdRBedlot @MaRdRadBREF LRGH cbtdr TRSiS . | eﬂhgl eftefs, 18derexanpl e,
Rem ngton' s Pharmaceuti cal Science (17th ed., Mack Publishi ng Conpany,

Easton, PAkeRggsyers. 4-lgyer alipdagpplavranisy Wrﬁ’neeg'ofdi‘alreﬁ}y}?é’iﬂ?g%%’]i | in the
art that, esthr,addylhindtv t weheakkior edascr adygty phavdracaikifli ealerorposi ti ons,

t he conpound, of t i o] be fo I incl usi gn _conpl exes,
such as c?lgglt%lé)%ﬁq ?tgy?%sggﬁj’m hg%gr%?&gﬁgféﬁ%?rp%&ggér %%{%oess geﬁegg can serve
t o tar get e& .cloampussterofoptipreallynsemstifwad.t ©2a iy nictlahaloj ssuestheyych as

| ynphoi d ti;SstiigerRt £LANSS! aHF- 10eRatkA &8drkSambdeRORRRBAGRANRNSO dpe used to
increase the half-lite of a cog%ound of the invention. Many nethods are

avai | abl e Y8R} 8pitengd Ppue ideys described in, for exanple, Szoka et
al ., Ann. Rey. Biophys. Bioeng., 9, 467 (1980) and U. S. Patents 4,235,871,

4,501, 728Mozc11u§;1§i(7)hoo%qhe arl@(%ti?licoc:!ilgdli%gl‘ggic receptors, particularly a7 may provide
for efficacy in a range of cognitive states, right from pre-attention to attention
and subsequently working, reference and recognition memory. Accordingly, this
invention may find application in the treatment and prophylaxis of multitude of
disease conditions including, either one or combinations of, schizophrenia,
schizophreniform disorder, cognitive deficits in schizophrenia, brief psychotic
disorder, delusional disorder, schizoaffective disorder, shared psychotic
disorder, paranoid personality disorder, schizoid personality disorder,
schizotypal personality disorder, attention deficit disorder, attention deficit
hyperactivity disorder, depression, maniac depression, major depressive
disorder, posttraumatic stress disorder, generalized anxiety disorder, tourette’s
syndrome, cyclothymic disorder, dysthymic disorder, agoraphobia, panic
disorder (with or without agoraphobia), phobias (including social phobia) and
bipolar disorders (Thomsen MS et al., Curr. Pharm. Des., 2010, 16, 323-343;



The conpounds or pharnmaceutical conpositions are useful, in an enbodi nent,
for the treatnment and/or prophyl axis of di seases or disorder or condition
such as Avoheizmi37s di sease (AD), mild cognitive inpair memuBiovEdIgsiseni | e
dementi a, vascul ar denmentia, denentia of Parkinson's disease, attention
deficit disorder, attention deficit hyperactivity disorder (ADHD), denentia
associated with Lewy bodies, AIDS denentia conplex (ADC), Pick's disease,
denmentia associated with Down's syndronme, Huntington's disease, cognitive
deficits associated with traumatic brain injury (TBlI), cognitive decline
associ ated with stroke, poststroke neuroprotection, cognitive and
sensorinmotor gating deficits associapgd with schi zophrem a, cognitive
deficits associated with bipolar disorder, cognitive inpairnments associ ated
wi th depression, acute pal n, post-surgi cal or postoperatlve pai n, chronic
ain, inflLa i ne i cessati on,
lr[:eed for &D \r/?g‘? esse gromé%eggsoclil% ed &aat%hlvmz@ﬁ i(lggneed for
new bl oodee@éW 6grab\/\k3hr Aesowisgattephaimpdrol a8QQn. di7i k4%-ilop Mfirtslkl'pfhetgr afts, and

| ack of cif cahayimga. (?e'h%hr]!’)tl\ieﬁroprsﬂﬁ“mt@érgt aaé@fiﬂmg,apﬁeu agi8in O OhN' s
di sease, ulcerative colitis mrat ory bowel di sease, celiac

di sease, PBef BuorrReRhargasql dgglil)s ZOB%n]c?r eéfllq Eehegpiy gl RRsst-ant

rej ecti onGeasatit eogmmimddlzeeas% BHSEW; mteed m dthal oBg&nemr BhRsplaabl at i on,

chroni o | pe, £ SA3SRA0SREIAL & 41 41 91,000, LLANSRLATKBT OB, opRl i © Shock.

t oxi ¢ shoCk syndroneé, Sepsi's rone, e re55|on
spondyl i t 283: Sas@etng%nbalhé?haernbedImmt 199T1e7‘bt2ér%c@mhnemlc @@ﬁfp@m tions are

useful fop aﬁtf&ﬁla&ffix%?&?gﬂt oPRACAR RELARNYAYL $mBlic-HbRsas eSubatdipQder or
condition classified or diagnosed as maj or or m nor neuroco nitive

di sor der s MiB-i@isefddeyshegis. s?mn@u@c?tél%gﬁ?t&tfé‘ﬁé’ﬁér%@%ﬁo ugteesent
i nventi ons@heortﬁfsomlaequéﬁﬁ&}odlagfal@dmmﬁmeﬁmgmatheQfaaaué}c{ dfaefi@smul a |, as

defi ned here above Ln ¢ ation with or as adju cations used
o e PELERARET S ol A B e Ry bR ROy PFearbip o 62
schi zophr Enna;ha&ndom S, 666$20t Varbodi Bostchir Nemphalamcélogjnem@sr 44, di sease,

Par ki nsonys5, gg ntia, vascular denentia or denentia associated with Lewy
bodi es, traurratl c brain injury. The present inventi on al so provi de net hod

of admnl oun f formul a fi ere|n oe|n

Qoo matt SHblatn 3 SRR RaR st P, Bty PR R R PR e TR A or s,

di sease mbdipf yshnlg}eldenngstherddwmkegglaterl fccbrohne‘gtcodexgeweramrvglcdl sodders,
dopam ner Pjaﬁsﬂfsggﬁ aé‘“lfn' ‘&gﬁ%ﬁ‘é é}”taﬁm LYR %f?)llmrg(; : pr ev gfﬁgés&{‘td sychotic.

Accor di ng conpound ormu I's usefu eatlng a
di sor der ﬁ@dﬂca@leopquﬁ ﬁﬁcet¢Cr1i1illde>@életly4ﬂe¢lomieﬁéﬂlﬂ@eeptl@r@ 2SlsﬂcFPO(«’,V@jlﬁipounds can

be admi ni §§rr€‘d’r8&let(ﬁoﬁb§1lgbjx%@ta1 hﬁ\ébl%goxSlRéB @odOS@rﬂfﬁh% ﬁéﬁﬁ?@i\ﬂ &l e to such
di sorders 1n_a therapeutl cal %&9 fective amount. The conpounds are
0

par ti cul afly RiQE8uMddor ClFret ¥t Pebt P aDﬁ’é‘i?ﬁlél Shaviflg §%ondi tion
wher e ITDdNbﬁJtdpﬁﬁrrmicol’ll 2003, 2@ Z7e28d) c AppiopaateBC episOinvationvinky firgl of

therapeuti, ﬁ%l Rensh fu# thMIEL GleNt ELQ(? ?%%S/Pagqs'c?f{ﬁ‘ﬁg@%? (#fscpseqFQX?rﬁfnar{y stering a

t her apeutl ective anoun oun 0O a Subj ect
havi ng, OFHM@mthbﬂ ene q, cogmmﬂt@napéelue@entlamhewdpé’éemmirrwemaﬁen al so

provi des a.RhAidTBGRHt iLeR ©OAROSIHdWAs &RREGhaT Nkl hercamowhdge Of the
general formul %flélgn as defined above, its tautoperic forns, its

st er eoi soMEYPE angiogeens t%‘sﬁsf)dr}[}ﬁgmgfot“ss i A¥PEpesTiont dispRseSbol i t es,
its phar mpogudssval J;lypraﬁmﬂmralpbley,s ahdistion tthepply mMtiphsumbiss sahmat es, its

opti cal 3':),59@"§’u1%h ?ce@h%flhrgﬁb rﬁnﬁ' hdtSm&Ongh t rRubddefQ lyh\gltlisloﬂe"‘“h the

usual har mace y enp oyed carriers, uents an and
for use |Hﬂ¥hymfﬁctlt>lhe vitemid ddefigieney. i tbleﬁothewoeilﬁn drugs, alcohol, lead,

mercury, aluminium, heavy metals, syphilis, Lyme disease, viral encephalitis,
fungal infection and cryptococcosis (Zhao X et al., Ann. N. Y. Acad. Sci., 2001,
939, 179-186; Perry E et al., Eur. J. Pharmacol.,, 2000, 393, 215-222;
Harrington CR et al., Dementia, 1994, 5, 215-228; Wang J et al., J. Neurosci.
Res., 2010, 88, 807-815; Duris K et al., Stroke 2011, 42(12), 3530-6). Thus, this

invention may also find application in the prophylaxis and preventive measures



The conpounds of the invention can be adm nistered in a dose sufficient to
treat the disease, condition or disorder. Such doses are known in the art
(see, forwexampl3ey76t he Physici ans' Desk Reference (2004pCT/1Bta2/0apounds
can be adm ni stered using techni ques such as those described in, for
exanpl e, Wasserman et al., Cancer, 36, pp. 1258-1268 (1975) and Physici ans
Desk Reference, 58th ed., Thonmson PDR (2004). Suitable doses and dosage
regi nens can be determ ned by conventional range-finding techniques known
to those of ordinary skill in the art. Generally, treatnent is initiated
with small er dosages that are | ess than the opti num dose of the conpound of
the present invention. Thereafter, tdw dosage is increased by small
increnents until the optinmm effect under the circunstances is reached. The
present nethod can invol ve the adninistration of about 0.1 pg to about 50
T o o AR RIP RN L OGNS PR R NI OT the
ng of theAbbmmEmﬁ@HGﬁ&ImeiPmkenpnadHWQuid be nore connonly used, dependi ng
on a patient's physiol ogical response. By way of exanple and not intending
tolimt Mmeluiammsﬁmf hdtinkcREhheseptofs Harecypludy m&:&auﬁpaahhw%mhjr ue&veagent (s)
descri bed, N6 el 0f PUAONS Bl SRLLAG, 9 DESHEDT LGBl RfARS OF

condi tion &% EEScrHBe can be apdut 0. 00t to abou 7k body

wei ght of an¢eelgpds; @@Veq@@n datgprdlflélw thiampleation byt firgl a@llcmgon (0)] 6(932 ng, 0.005
nmg, 0.010 Fgwh Qx@lé‘ ﬁﬁrapgr &Zﬁc%e Qd&%r%nﬁaﬁ@%dﬁ'ﬂ:tloﬁ’ Q{® +88pse0- 1 N,
0.15 body melght per day.

ng,
The dose B¥e"f’li’1té°npﬂ%1¥“|‘fﬁ%%?f Eéﬂlrlq%l%éflﬁhfi*éorhg%dﬁﬂt(‘g)aude%? FB@HU% M&Pn for the
descri bedaretgrodse ca@nabaltathatite mdr@pﬁhﬁutonlﬁé@ﬁorr@ﬂg(gdmedgh petights, of the

igbiwgft Obgétgglté rhea%téneg?rgr{%glr day md%%lffe&)s(a% e %ﬁn th”‘xl%ﬁ ’th%ng’ ,1058‘8’
nmg, 750 ngequmngLonngrgferg b@d@twght ﬁv@rard@y (Kmmum aécoredanéle with

enbodi menbsgychbpar2s8 5} (Béiwemog)@zo@r oyl 19es WiRlshRE St Qf., PIL.eRdn6k.,
preventin anel i oratin or inhibiting a condition nodul ated by the

ni coti ni c%%%t"yleéﬂ%(?lr?é @H@ﬁt%r’et Bbrpr¥ LAy adfi |257t aP HgoaY: cpdﬂ’ﬁgund of
formul a (UD eoml. aPgnt. Rréfer. daherehhe 20e0n®, 355r36% , " "prevent,” "aneliorate,”
and "inhibit,” as well as words stemm ng therefrom as used herein, do not
necr:] e; sari Irifisi lﬁpﬁlﬁ’ﬁloh()gl%@ QilsoCRRP |a9§>1&:ahbﬁah rmettreapf?@me@ﬁd @Boph@r&lsj eration, or
i nhibition. Rather, there i,n rees of tr preventi on,
ol ©or at PBHOCMACH RAR Bioor B o DUHICH: SHEMoP 6ot HAPYLRPF o Alhe. art

r ecogni zesrigisg Heom. ngeriphpatl errvads dystvef (BN podiatiatpeiat nairaifae®DN)I n t hi s
respect, bhg NGRS R PANR HARoR QU A8, ANATR sl AN baYe!  Of
treatnent, prevention, |orat|oﬁ nhibit1on o i sor in a
manmal . Ferinex dipwyalaiadi sesidererativsc H%\‘Png asyitpt BAE- orchEemieli tEPaéIFrs t her eof ,
may be r eﬁL&BHeLb‘Mpathﬁr pﬁi&&ﬁ’@'IQt,eral%%ro&@W@s&ﬂ%ulﬁg%paﬁg%pr@%aﬁo% 30%

20% or 10% Furthernore reventl on lior n,
i bi 1 o BPOUT HEAY PR e TR Vb HBEL A e B e s
prevent i opplyaembpahgat i cavutoor demnyebintiing olbolyzmzelrmatlnmr e(Codan{Ba@nts or
syrrpt ons Q}ffncfr&%e)dl &%@g%ma@ Igusc&ﬁn%ﬁ‘rophf‘l mrdrflg ﬁ{oﬁﬂfaﬂoﬁfasgas}%?raﬁfdn

"treat nent’, preventi on, amrel 1 oration, rnhi birtion" can enconpass
del ayi ng ??F@néﬁéfe‘?e%f’dqgﬁ’éerail%lﬂd‘@?neHbTROBe%i/Pﬂ){ entlord- c%WFQinEf‘Prer eof. In
accor dancenw. ! fodghesbnyenty8@NRowlBE T &k .S BB £CAndesal. Ugies, ans.’ ani-mal " whi ch

in turn i ch _as, W u itation, the order Rodenti a,
such as mQ§J7L§I Hf% C{;ﬁgnpgldé]sﬂttﬁﬁlo%eﬂﬁﬁ?% £6§h ggl_sloﬁiibbi ts. It is preferred
that the manmals are fromthe order Carnivora, including Felines (cats) and
Canines (dogs). It is nore preferred that the mammals are fromthe order

Arti odact yha,invengiod dﬂldjglrﬂ)é@pﬁeﬁtl((rﬁIQWﬁ): uaadneswane Py Saxisosf pdthbiae or der

Per ssodact yl i ncl udi ng Equi ( orses nost. preferr d t hat the
nmanmal s arg (E)hfani Y g pﬁh ﬁ% d sq lvm rﬁ\%l NI 85%@%keysr)g or of the
order Ant layrop@rrdlm(mhﬁfanselmd aapem)e. orAr:pnd@peta:qrabf yhpuedwid edhriiemal is the

human. 3Bone resorption diseases, atherosclerosis, inflammatory bowel disease, Crohn’s

disease, inflammation, cancer pain, muscle degeneration, osteoarthritis,

osteoporosis, ulcerative colitis, rhinitis, pancreatitis, spondylitis, acute



ACh: Acetylcholine. AD: Al zheiner 's disease. ADC. AIDS denentia conpl ex.
ADHD: attention deficit hyperactivity disorder. AIDS: Acquired

i mmunodefwoizerp1zgndr ome. ARDS: acute respiratory di st PesaBayeosiofie. DCC.
1, 3-di cycl ohexyl carbodi i m de. DCE: dichloroethane. DCM dichl or omet hane.
Dl PEA: diisopropyl ethyl am ne DLB: denmentia with Lewy bodi es. DW:

N, N- di net hyl f or mam de. EDCl: 1-(3-di net hyl am nopropyl) - 3-ethyl carbodi m de
hydrochl ori de. FLIPR Fluoronmetric |Imging Pl ate Reader. HATU 2- ( 1H

7- Azab enzotriazol- 1-y1)- 1, 1, 3, 3-tetranmethyl uronium

hexaf | uor ophosphat e.
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respiratory distress syndrome (ARDS), joint inflammation, anaphylaxis,
ischemia reperfusion injury, multiple sclerosis, cerebral malaria, septic shock,
tissue rejection of graft, brain trauma, toxic shock syndrome, herpes virus
infection (HSV-1 & HSV-2), herpes zoster infection, sepsis, fever, myalgias,
asthma, uveititis, contact dermatitis, obesity-related disease and endotoxemia
(Giebelen IA T et al., Shock, 2007, 27, 443-447; Pena G et al., Eur. J. Immunol.,
2010, 40, 2580-2589).

Thus the present invention further provides a pharmaceutical composition,
containing the compounds of the general formula (I) as defined above, its
tautomeric forms, its stereoisomers, its analogues, its prodrugs, its isotopically
substituted analogues, its metabolites, its pharmaceutically acceptable salts, its
polymorphs, its solvates, its optical isomers, its clathrates and its co-crystals in
combination with the usual pharmaceutically acceptable carriers, diluents and
the like.

The pharmaceutically acceptable carrier (or excipient) is preferably one that is
chemically inert to the compound of the invention and one that has no
detrimental side effects or toxicity under the conditions of use. Such
pharmaceutically acceptable carriers preferably include saline (e.g., 0.9%
saline), Cremophor EL (which is a derivative of castor oil and ethylene oxide
available from Sigma Chemical Co., St. Louis, MO) (e.g., 5% Cremophor EL/5%
ethanol/90% saline, 10% Cremophor EL/90% saline, or 50% Cremophor
EL/50% ethanol), propylene glycol (e.g., 40% propylene glycol/10%
ethanol/50% water), polyethylene glycol (e.g., 40% PEG 400/60% saline), and
alcohol (e.g., 40% ethanol/60% water). A preferred pharmaceutical carrier is
polyethylene glycol, such as PEG 400, and particularly a composition
comprising 40% PEG 400 and 60% water or saline. The choice of carrier will be
determined in part by the particular compound chosen, as well as by the
particular method used to administer the composition. Accordingly, there is a
wide variety of suitable formulations of the pharmaceutical composition of the

present invention.



HBSS: Hanks bal anced salt sol ution. HEPES:
4- ( 2- hydr oxyet hyf | pi perazi ne- 1- et hanesul fonic acid. HV3E: high nobility
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HPLC. Hi gh Performance |iquid chromatography. IL: interleukins.
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The following formulations for oral, aerosol, parenteral, subcutaneous,
intravenous, intraarterial, intramuscular, interperitoneal, rectal, and vaginal

administration are merely exemplary and are in no way limiting.

The pharmaceutical compositions can be administered parenterally, e.g.,
intravenously, intraarterially, subcutaneously, intradermally, intrathecally, or
intramuscularly. Thus, the invention provides compositions for parenteral
administration that comprise a solution of the compound of the invention
dissolved or suspended in an acceptable carrier suitable for parenteral
administration, including aqueous and non-aqueous, isotonic sterile injection

solutions.

Overall, the requirements for effective pharmaceutical carriers for parenteral
compositions are well known to those of ordinary skill in the art. See
Pharmaceutics and Pharmacy Practice, J.B. Lippincott Company, Philadelphia,
PA, Banker and Chalmers, eds., pages 238-250 (1982), and ASHP Handbook on
Injectable Drugs, Toissel, 4th ed., pages 622-630 (1986). Such compositions
include solutions containing anti-oxidants, buffers, bacteriostats, and solutes
that render the formulation isotonic with the blood of the intended recipient,
and aqueous and non-aqueous sterile suspensions that can include suspending
agents, solubilizers, thickening agents, stabilizers, and preservatives. The
compound can be administered in a physiologically acceptable diluent in a
pharmaceutical carrier, such as a sterile liquid or mixture of liquids, including
water, saline, aqueous dextrose and related sugar solutions, an alcohol, such as
ethanol, isopropanol (for example in topical applications), or hexadecyl alcohol,
glycols, such as propylene glycol or polyethylene glycol, dimethylsulfoxide,
glycerol ketals, such as 2,2-dimethyl-1,3-dioxolane-4-methanol, ethers, such as
poly(ethyleneglycol) 400, an oil, a fatty acid, a fatty acid ester or glyceride, or an
acetylated fatty acid glyceride with or without the addition of a pharmaceutically
acceptable surfactant, such as a soap or a detergent, suspending agent, such as
pectin, carbomers, methylcellulose, hydroxypropylmethylcellulose, or
carboxymethylcellulose, or emulsifying agents and other pharmaceutical

adjuvants.



PHN: post-herpetic neuralgia. 36 PVMBO p-nethoxy benzyl oxy. PNS:
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Oils useful in parenteral formulations include petroleum, animal, vegetable, and
synthetic oils. Specific examples of oils useful in such formulations include
peanut, soybean, sesame, cottonseed, corn, olive, petrolatum, and mineral oil.
Suitable fatty acids for use in parenteral formulations include oleic acid, stearic
acid, and isostearic acid. Ethyl oleate and isopropyl myristate are examples of

suitable fatty acid esters.

Suitable soaps for use in parenteral formulations include fatty alkali metal,
ammonium, and triethanolamine salts, and suitable detergents include (a)
cationic detergents such as, for example, dimethyl dialkyl ammonium halides,
and alkyl pyridinium halides, (b) anionic detergents such as, for example, alkyl,
aryl, and olefin sulfonates, alkyl, olefin, ether, and monoglyceride sulfates, and
sulfosuccinates, (c) nonionic detergents such as, for example, fatty amine
oxides, fatty acid alkanolamides, and polyoxyethylene polypropylene
copolymers, (d) amphoteric detergents such as, for example, alkyl-B-
aminopropionates, and 2-alkyl-imidazoline quaternary ammonium salts, and (e)

mixtures thereof.

The parenteral formulations typically will contain from about 0.5% or less to
about 25% or more by weight of a compound of the invention in solution.
Preservatives and buffers can be used. In order to minimize or eliminate
irritation at the site of injection, such compositions can contain one or more
nonionic surfactants having a hydrophile-lipophile balance (HLB) of from about
12 to about 17. The quantity of surfactant in such formulations will typically
range from about 5% to about 15% by weight. Suitable surfactants include
polyethylene sorbitan fatty acid esters, such as sorbitan monooleate and the
high molecular weight adducts of ethylene oxide with a hydrophobic base,
formed by the condensation of propylene oxide with propylene glycol. The
parenteral formulations can be presented in unit-dose or multi-dose sealed
containers, such as ampoules and vials, and can be stored in a freeze-dried
(lyophilized) condition requiring only the addition of the sterile liquid excipient,
for example, water, for injections, immediately prior to use. Extemporaneous
injection solutions and suspensions can be prepared from sterile powders,

granules, and tablets.



VTA: ventral tegnmental area. a7 nAChR nicotinic acetylcholine receptor a7
subunit. The foll ow ng exanples are provided to further illustrate the
present iwoentZBms7and t herefore should not be construedPCH/IBINM2/08YSE O | imt
the scope of the present invention. Al 1FI NVR spectra were determned in
the solvents indicated and chemi cal shifts are reported in 5 units
downfield fromthe internal standard tetranethylsilane (TMS) and

i nterproton coupling constants are reported in Hertz (Hz). Exanple 1:

Synt hesi s of 4-(2-(4-chlorophenyl)-3, 5-di nmethyl-4-propionyl-1Hpyrrol-1-yl)
benzenesul f onam de (Conpound 1) Step 1: Ethyl

5- (4-chl orophenyl) - 2, 4-di net hyl- 1- (4ggul f anoyl pheny1l) - 1Hpyrr ol e- 3- car boxyl a
te SO2N H2 A mi xture of ethyl

[ 2-acetyl -4-(4-chl orophenyl) - 3- net hyl - 4- oxo] butyrate (prepared according to
t he procedure given in Med. Chem Res.(1994),5, 54-62, 1.6g, 5.39 mmol) and

4- am nobenzenesul f onam de (0.928g, 5.39 mmpl) in acetic
Topical formulations, including those that are useful for transdermal drug

release, are well known to those of skill in the art and are suitable in the context

of the present invention for application to skin.

Formulations suitable for oral administration can consist of (a) liquid solutions,
such as an effective amount of a compound of the invention dissolved in
diluents, such as water, saline, or orange juice; (b) capsules, sachets, tablets,
lozenges, and troches, each containing a pre-determined amount of the
compound of the invention, as solids or granules; (¢) powders; (d) suspensions
in an appropriate liquid; and (e) suitable emulsions. Liquid formulations can
include diluents, such as water and alcohols, for example, ethanol, benzyl
alcohol, and the polyethylene alcohols, either with or without the addition of a
pharmaceutically acceptable surfactant, suspending agent, or emulsifying
agent. Capsule forms can be of the ordinary hard- or soft-shelled gelatin type
containing, for example, surfactants, lubricants, and inert fillers, such as
lactose, sucrose, calcium phosphate, and cornstarch. Tablet forms can include
one or more of lactose, sucrose, mannitol, corn starch, potato starch, alginic
acid, microcrystalline cellulose, acacia, gelatin, guar gum, colloidal silicon
dioxide, croscarmellose sodium, talc, magnesium stearate, calcium stearate,
zinc stearate, stearic acid, and other excipients, colorants, diluents, buffering
agents, disintegrating agents, moistening agents, preservatives, flavoring agents,
and pharmacologically compatible excipients. Lozenge forms can comprise the
compound ingredient in a flavor, usually sucrose and acacia or tragacanth, as
well as pastilles comprising a compound of the invention in an inert base, such
as gelatin and glycerin, or sucrose and acacia, emulsions, gels, and the like
containing, in addition to the compound of the invention, such excipients as are

known in the art.

An compound of the present invention, alone or in combination with other
suitable components, can be made into aerosol formulations to be administered
via inhalation. A compound or epimer of the invention is preferably supplied in
finely divided form along with a surfactant and propellant. Typical percentages

of the compounds of the invention can be about 0.01% to about 20% by weight,



37 acid (40 mM) was heated at 950 C for 17 hr under stirring. The
conpletion of reaction was nonitored by TLC. Reaction m xture was
concent r avedoetf131duced pressure. Dichl oromethane (100 mCx/1Bz2/eddsd to t he
resi due, washed with water (Ix 25 nl). Organic |ayer was dried over
anhydrous Na2SO4. The sol vent was evaporated under reduced pressure to
obtain a crude product; which was purified by colum chromatography over
silica gel (100-200 mesh) using 1% nethanol in dichloromethane as an el uent
to yield the title conpound (1.65 g, 71% Ms: mz 433 (M1l) 1FI NVR (CDC13,
400 MHz): 5 7.90 (d, J=8.4 Hz, 2H), 7.16-7.25 (m 4H), 6.92 (d, J=8.4 Hz,
2H), 4.93 (bs, exchanged with D20 2Hq 4.33 (q, J=7.2Hz, 2H), 2.37 (s, 3H),
2.23 (s, 3H), 1.38 (t, J=7.2 Hz, 3H). Step 2: 5- (4-Chlorophenyl) -2, 4-
di nret hyl - 1- (4-sul fanoyl phenyl)- 1H pyrrole-3- carboxylic acid SO2N H2

preferably about 1% to about 10% by weight. The surfactant must, of course,
be nontoxic, and preferably soluble in the propellant. Representative of such
surfactants are the esters or partial esters of fatty acids containing from 6 to 22
carbon atoms, such as caproic, octanoic, lauric, palmitic, stearic, linoleic,
linolenic, olesteric and oleic acids with an aliphatic polyhydric alcohol or its
cyclic anhydride. Mixed esters, such as mixed or natural glycerides can be
employed. The surfactant can constitute from about 0.1% to about 20% by
weight of the composition, preferably from about 0.25% to about 5%. The
balance of the composition is ordinarily propellant. A carrier can also be
included as desired, e.g., lecithin, for intranasal delivery. These aerosol
formulations can be placed into acceptable pressurized propellants, such as
dichlorodifluoromethane, propane, nitrogen, and the like. They also can be
formulated as pharmaceuticals for non-pressured preparations, such as in a
nebulizer or an atomizer. Such spray formulations can be used to spray

mucosa.

Additionally, the compound of the invention can be made into suppositories by
mixing with a variety of bases, such as emulsifying bases or water-soluble
bases. Formulations suitable for vaginal administration can be presented as
pessaries, tampons, creams, gels, pastes, foams, or spray formulas containing,
in addition to the compound ingredient, such carriers as are known in the art to

be appropriate.

The concentration of the compound in the pharmaceutical formulations can
vary, e.g., from less than about 1% to about 10%, to as much as 20% to 50% or
more by weight, and can be selected primarily by fluid volumes, and viscosities,

in accordance with the particular mode of administration selected.

For example, a typical pharmaceutical composition for intravenous infusion
could be made up to contain 250 ml of sterile Ringer’s solution, and 100 mg of
at least one compound of the invention. Actual methods for preparing
parenterally administrable compounds of the invention will be known or

apparent to those skilled in the art and are described in more detail in, for



Et hyl 5- (4-chl orophenyl) -2, 4- dinethyl- 1- (4-sulfanoyl phenyl)-

1H pyrrol e-3- carboxylate (Step 1, 1.6g, 3.69 mmvl) was suspended in

et hanol (W0 2m2)13887d treated with aqueous sol ution of Na@dr(iR2@2gs514s 20 i .
water) at roomtenperatue. The reaction m xture was refluxed for 3 hr. The
conpl etion of reaction was nonitored by TLC. Reaction m xture was
concentrated at reduced pressure. Residue was taken in m xture of solvents
et hyl acetate and dichloronmethane in 1:1 ratio (75 m.). Organinc |ayer was
decanted and solid so obtained was taken in water (25 m) and neutralized
with 5N HCl upto pH7, Aqueous |ayer was 38 extracted with ethyl acetate (2
x 50 nml). Conbi ned organic |ayer maésgried over anhydrous Na2SO4. The

sol vent was evaporated under reduced pressure to obtain a product. (1.47g,
98% Ms: niz 405 (Ml) 11 11\TNR (DNSO&DG 400 MHz): 5 12.03 (bs, exchanges

wi th D20, %g% 71§ d, . g 2H 81 §XC g@ guéy h D20 ZFD
b &

7.38 (d, FEE"Blep ey ’1“(“&‘0 Wi fcﬁ‘fznce 2Hf, 7706°( 2%,

2.28 (s, @Hmpaﬁyﬂﬁm¢31P8F99&ﬂiep3 5- (4- Chlorophenyl) 1-(4- (N

((di met hyl am no) net hyl ene) sul fanmoyl) phenyl) - N-nmethoxy-N, 2,

4-trineth¥1 1 Hpyrrole- 3 - carboxam de

t will be appreciated by one of ordinary skill in the art that, in addition to the

aforedescribed pharmaceutical compositions, the compound of the invention
can be formulated as inclusion complexes, such as cyclodextrin inclusion
complexes, or liposomes. Liposomes can serve to target a compound of the
invention to a particular tissue, such as lymphoid tissue or cancerous hepatic
cells. Liposomes can also be used to increase the half-life of a compound of the
invention. Many methods are available for preparing liposomes, as described in,

for example, Szoka et al., Ann. Rev. Biophys. Bioeng., 9, 467 (1980) and U.S.
Patents 4,235,871, 4,501,728, 4,837,028, and 5,019,369.

The compounds or pharmaceutical compositions are useful, in an embodiment,
for the treatment and/or prophylaxis of diseases or disorder or condition such
as Alzheimer's disease (AD), mild cognitive impairment (MCI), senile dementia,
vascular dementia, dementia of Parkinson’s disease, attention deficit disorder,
attention deficit hyperactivity disorder (ADHD), dementia associated with Lewy
bodies, AIDS dementia complex (ADC]), Pick's disease, dementia associated with
Down's syndrome, Huntington's disease, cognitive deficits associated with
traumatic brain injury (TBI), cognitive decline associated with stroke, poststroke
neuroprotection, cognitive and sensorimotor gating deficits associated with
schizophrenia, cognitive deficits associated with bipolar disorder, cognitive
impairments associated with depression, acute pain, post-surgical or post-
operative pain, chronic pain, inflammation, inflammatory pain, neuropathic
pain, smoking cessation, need for new blood vessel growth associated with
wound healing, need for new blood vessel growth associated with
vascularization of skin grafts, and lack of circulation, arthritis, rheumatoid
arthritis, psoriasis, Crohn's disease, ulcerative colitis, pouchitis, inflammatory
bowel disease, celiac disease, periodontitis, sarcoidosis, pancreatitis, organ
transplant rejection, acute immune disease associated with organ
transplantation, chronic immune disease associated with organ transplantation,
septic shock, toxic shock syndrome, sepsis syndrome, depression, and

rheumatoid spondylitis.



Oxalyl chloride (0.908g, 0.60 ml, 7.16 mml) was added dropwi se at 0OCto a
solution of 5- (4-Chlorophenyl) -2, 4- dinethyl- 1-(4-sulfanoyl phenyl)-

1H pyrrolwe-2o0mv3osvygl i c acid (step 2, 1.45g, 3.58 mmol) iPpeTdBuht/eF1eset hane
(50 mM)/ DW (0.544g, 0.50 nl,7.16 mnol). Mxture was allowed to cone at
roomtenperature and stirred for 1 hr. under nitrogen atnosphere. The
conpletion of reaction was nonitored by TLC. The m xture was concentrated
under reduced pressure under nitrogen atnosphere. To this residue was added
N, O- dimethyl hydroxyl am ne hydrochloride (0.690g, 7.16 nmol) in dry

di chl oronet hane (50 m) at OC foll owed by the addition of triethylam ne
(1.449g, 2.0mi, 14.32 mol,) under stggring. The reaction m xture was
stirred at roon1tenperature for 2 hr. The conpletion of reaction was
nonitored by TLC. The sol vent was renoved under reduced pressure. The

resi due so obtained was taken in dichloronethane (50 m), washed with water
(2x 25 m.) and organic |ayers separated were dried over anhydrous sodi um
sul phat e, If ianpdyee ¢ndedim@g. tonobatmpaseedeadtcompdeitiods pressefuk ferothyet a crude

product . Illast%n&ﬁ%a/arm fl1a¥ef Ridehddsed B¥orad! st tiiRMBLagtarsy over
silica gel (100- 200 nesh) using 0.8% net hanol in dichloronethane as an

el uent t o %ABBPEAATEMRICE PE HRISTOFOEBIY S Si5Ordessaor NASTISH ATSHE Fugk1)

11- 11\ TMRtd ORGA3egeA@QtiMz) : 5 8.13 (s, 1H), 7..82 (d, J=8.4 Hz, 2H), 7.15
(d, J=8.4 Hz, 2H), 7.10 (d, J=8.4 Hz, 2H), 6.91 (d, J=8.4 Hz, 2H), 3.67 (s,
3H), 3.37 (s, 3H), 3.15 (s, 3H), 3.04 (s, 3H), 2.13 (s, 3H), 2.10 (s, 3H).

Stepd: 4- (e pgrésethliRRBEMLD prodidedm@iHARL Yttt ORh O BY bsmpdnRy & ol - 1-y1)

benzenesul f onam de
formula I, as defined hereinabove in combination with or as adjunct to

medications used in the treatment of attention deficit hyperactivity disorders,
schizophrenia, and other cognitive disorders such as Alzheimer's disease,
Parkinson’s dementia, vascular dementia or dementia associated with Lewy

bodies, traumatic brain injury.

The present invention also provide method of administering a compound of
formula I, as defined hereinabove in combination with or as an adjunct to
acetylcholinesterase inhibitors, disease modifying drugs or biologics for
neurodegenerative disorders, dopaminergic drugs, antidepressants, typical or

an atypical antipsychotic.

Accordingly, compound of formula I is useful for preventing or treating a
disorder mediated by nicotinic acetylcholine receptors. Such compounds can be
administered to a subject having such a disorder or susceptible to such
disorders in a therapeutically effective amount. The compounds are particularly
useful for a method of treating a mammal having a condition where modulation
of nicotinic acetylcholine receptor activity is of therapeutic benefit, wherein the
method is accomplished by administering a therapeutically effective amount of a
compound of formula I to a subject having, or susceptible to, such a disorder.

The present invention also provides a pharmaceutical composition, containing
the compounds of the general formula (I) as defined above, its tautomeric forms,
its stereoisomers, its analogs, its prodrugs, its isotopes, its metabolites, its
pharmaceutically acceptable salts, its polymorphs, its solvates, its optical

isomers, its clathrates and its co-crystals in combination with the usual



SO2N H2 To a stirred solution of

5- (4- Chl orophenyl) - 1- (4- (N- ((di met hyl am no) net hyl ene) sul fanoyl) phenyl) -
N- met hoxywii 28124131576 et hy 1- 1H- pyrr ol e- 3- car boxam de (st epC3/IBD1760g51 1. 49
mol ) in anhydrous THF (50 m) at O0C, ethyl nagnesium brom de (Gignard
reagent, 0.994qg, 7.4 m, 7.46 mvol) was added dropw se and reaction m xture
was heated to reflux for 1 h. The conpletion of reaction was nonitored by
TLC. After cooling, reaction m xture was quenched by addition of solution
of saturated ammonium chloride (10 M) and extracted with ethyl acetate (1
x50 ml). Conbi ned organic |ayer was dried over anhydrous Na2SO4. The

sol vent was evaporated under reducedggressure to obtain a crude product;
whi ch was purified by col unm chronmat ography over silica gel (100-200 nesh)
usi ng 0. 4% net hanol in dichloronethane as an eI uent to yield the title

T AR T P LG T L0y 15,

7.16- 7. 19t{ametpiehls dgscibed Herej=8. 4Hz, .92 (bs exchanged with D20 2H),
2.84 (q, J= 7.2Hz, 2H), 2.34 (s, 3H) 224(s 3H), 1.21 (t, J= 7.2 Hz,
3H). Exan‘;lql e 2. Preparation of 4-(2- 5?4 chl orophenyl) 3-et hg/l 5- et hyl-4-

pr opi onyl - @?—LCBW’PB? OE/FI)%%E@H%’SG?‘? RAABIStERpd Endoss) sufficient to

treat the disease, condition or disorder. Such doses are known in the art (see,
for example, the Physicians’ Desk Reference (2004)). The compounds can be
administered using techniques such as those described in, for example,
Wasserman et al.,, Cancer, 36, pp. 1258-1268 (1975) and Physicians’ Desk
Reference, 58th ed., Thomson PDR (2004).

Suitable doses and dosage regimens can be determined by conventional range-
finding techniques known to those of ordinary skill in the art. Generally,
treatment is initiated with smaller dosages that are less than the optimum dose
of the compound of the present invention. Thereafter, the dosage is increased
by small increments until the optimum effect under the circumstances is
reached. The present method can involve the administration of about 0.1 g to
about 50 mg of at least one compound of the invention per kg body weight of the
individual. For a 70 kg patient, dosages of from about 10 pg to about 200 mg of
the compound of the invention would be more commonly used, depending on a

patient’s physiological response.

By way of example and not intending to limit the invention, the dose of the
pharmaceutically active agent(s) described herein for methods of treating or
preventing a disease or condition as described above can be about 0.001 to
about 1 mg/kg body weight of the subject per day, for example, about 0.001 mg,
0.002 mg, 0.005 mg, 0.010 mg, 0.015 mg, 0.020 mg, 0.025 mg, 0.050 mg,
0.075 mg, 0.1 mg, 0.15 mg, 0.2 mg, 0.25 mg, 0.5 mg, 0.75 mg, or 1 mg/kg body
weight per day. The dose of the pharmaceutically active agent(s) described
herein for the described methods can be about 1 to about 1000 mg/kg body
weight of the subject being treated per day, for example, about 1 mg, 2 mg, 5
mg, 10 mg, 15 mg, 0.020 mg, 25 mg, 50 mg, 75 mg, 100 mg, 150 mg, 200 mg,
250 mg, 500 mg, 750 mg, or 1000 mg/kg body weight per day.



SO2 N H2 Conpound 2 was prepared using appropriate reagents and by

follow ng a procedure anal ogous to the one provided under exanple 1. 4- (2-
(4- chl or opbenipliziBéet hyl - 5- et hyl - 4- propi onyl - 1H pyrr @CTAB301)/051451
benzenesul f onam de (Conmpound 2) Ms: mlz 431 (M+l), 1FINMR (DVSO D6, 400
MHz): 5 7.78 (d, J=8.4Hz, 2H), 7.46 (bs-exchanged wth D20, 2H), 7.39 (d,
J=8.4Hz, 2H), 7.31 (d, J=8.4Hz, 2H), 7.10 (d, J=8.4Hz, 2H), 2.82 (q,
J=7.2Hz, 2H), 2.53 (q, J=7.2Hz, 2H), 2.26 (s, 3H), 1.10 (t, J=7.2Hz, 3H),
1.02 (t, J= 7.2Hz, 3H). Exanple 3: Pharnacol ogi cal screeni ng Conpounds were
tested in a cell-based real-tinme kinetic assay in human I MR32 cells with
native expression of a7nAChR The ingfease in intracellular Ca2+ levels was
measured in a Fluoronetric Imaging Plate Reader (FLIPR). Test conpound and
agoni st solutions were nade in assay buffer (HBSS, pH 7.4, 20 nmM HEPES, and

10 mM CaCl2) .  Briefl cel.ls. were plated into Poly si ne coated
pack. val | 5 ST botPa s e PPty Bty SBEM GG, ¢
100, 000 C@eﬁ@ﬁml‘weahdgl moelvert téet, and3@Cnbdhioa af@ndmnmowlaheddw to the

exper | Menine ARy Lk TR AURARA ALRHABLANL] Al il oagon st

response, growh nedia was renoved fromthe wells and 200 pl of FLIPR 41
formula (I) or a salt thereof.

The terms “treat,” “prevent,” “ameliorate,” and “inhibit,” as well as words
stemming therefrom, as used herein, do not necessarily imply 100% or complete
treatment, prevention, amelioration, or inhibition. Rather, there are varying
degrees of treatment, prevention, amelioration, and inhibition of which one of
ordinary skill in the art recognizes as having a potential benefit or therapeutic
effect. In this respect, the inventive methods can provide any amount of any
level of treatment, prevention, amelioration, or inhibition of the disorder in a
mammal. For example, a disorder, including symptoms or conditions thereof,
may be reduced by, for example, 100%, 90%, 80%, 70%, 60%, 50%, 40%, 30%,
20%, or 10%. Furthermore, the treatment, prevention, amelioration, or
inhibition provided by the inventive method can include treatment, prevention,
amelioration, or inhibition of one or more conditions or symptoms of the
disorder, e.g., cancer. Also, for purposes herein, “treatment,” “prevention,”
“amelioration,” or “inhibition” can encompass delaying the onset of the disorder,

or a symptom or condition thereof.

In accordance with the invention, the term subject includes an “animal” which
in turn includes a mammal such as, without limitation, the order Rodentia,
such as mice, and the order Lagomorpha, such as rabbits. It is preferred that
the mammals are from the order Carnivora, including Felines (cats) and
Canines (dogs). It is more preferred that the mammals are from the order
Artiodactyla, including Bovines (cows) and Swine (pigs) or of the order
Perssodactyla, including Equines (horses). It is most preferred that the
mammals are of the order Primates, Ceboids, or Simoids (monkeys) or of the
order Anthropoids (humans and apes). An especially preferred mammal is the

human.

Following are the abbreviations used and meaning thereof in the specification:



cal cium 4 dye (Ml ecul ar Devices), reconstituted in assay buffer, and was
added to the wells. After dye |l oading, mcroplates were incubated for 30
mn at 3ACoan/B@s761 n at room tenperature and then direeChyBtmansfisrred to
the FLI PR Baseline fluorescence was nonitored for the first 10 to 30 s
foll owed by the addition of 25 pl of test conpound sol ution and subsequent
nmoni toring of fluorescence changes for up to 10 mn. This was followed by
addi tion of 25 pl of agonist solution (PNU 282987, 10 pM and neasurenent
of fluorescence for 4 mn. (Faghih R et al. 2009, J. Med. Chem, 52, 3377
- 84.) The conpound i nduced fold increase in agonist response (fold PAM
activity) was conputed by dividing tye maximumeffect (Max-Mn
fluorescence) obtained with test conpound in presence of agonist with the
agoni st-al one effect. EC50 of the conpound was cal cul ated usi ng G aphPad
Pri sm sof r rsion 5.0, by plotting conpound concentrations agai nst
fold PAM %t\}é/?i 5? \@Ch?‘l‘%]led activity at 1pM concentration: Conpounds of

i nvent i onAbhélgbdimienéy diasasei n the activity by between about 20 to about 25

folds. 42pEAiDSadmediLymaund of fornula I, its tautomeric forms, its
stereoi soners, its anal ogues, its prodrugs, its isotopically substituted

anal oguesADHEE afsptppyfisiicEdyppiastidty 4is%rfes, its N-oxides, its
phar maceuninstiAcquaed ephahb&fis@héssynidi@n@ol ynor phs, its sol vates, its

optical i rs utLtréss (I:rla A hrdlasgr%sS or dirtn§1 co-crystals, wherein, R is
sel ected tfrom ?%e gr Sup CONSI 'St r?’glf of ‘Fiydr ogen, hal ogen, substituted- or

unsubst i t PIC&d-1. &aflikydlohexpligsitbotiimetd- or unsubsti t ut edal kenyl, substituted- or
unsubst i t wegdaildeyivhne, Per hal oal kyl, and substituted- or unsubstituted-
cyel oal kle;CM: dichloromethane.

DIPEA: diisopropyl ethyl amine

DLB: dementia with Lewy bodies.

DMF: N,N-dimethylformamide.

EDCI: 1-(3-dimethylaminopropyl)-3-ethylcarbodimide hydrochloride.

FLIPR: Fluorometric Imaging Plate Reader.

HATU: 2-(1H-7-Azabenzotriazol-1-yl}-1,1,3,3-tetramethyl uronium

hexafluorophosphate.

HBSS: Hank's balanced salt solution.

HEPES: 4-(2-hydroxyethyl)piperazine-1-ethanesulfonic acid.

HMGB: high mobility group box.

HOAT: 1-hydroxy-7-azabenzotriazole.

HOBT: hydroxybenzotriazole hydrate.

HPLC: High Performance liquid chromatography.

IL: interleukins.

LDT: laterodorsal tegmental nucleus.

LGIC: ligand-gated ion channels.

MCI: mild cognitive impairment.

NBS: N-bromosuccinimide.

NCS: N-chlorosuccinimide.

NIS: N-iodosuccinamide

NNRs: Neural nicotinic ACh receptors.

PAM: positive allosteric modulation.

PD: Parkinson’s disease.

PDN: post-diabetic neuralgia.

PHN: post-herpetic neuralgia.



R2 is selected fromthe group consisting of substituted- or

unsubsti tutedal kyl, (R6)(R7)N-, (R6)N(OR7a)-, and R6a0-; R3 is selected
from t he Woaor/BwTsi sting of substituted- or unsubstitutredaBig/ps1451
substituted- or unsubstituted- al kenyl, substituted- O unsubstituted-

al kynyl, substituted- or unsubstituted- cycloalkyl; 43 [R5]ais 'a" tines
repetition of "R5' groups, each R5 is independently selected fromthe group
consi sting of halo, substituted- or unsubstitutedal kyl, R80-; "a" is an

i nteger selected fromO0, 1, and 2; wherein, R6 and R7 are independently
sel ected from hydrogen, substituted- or unsubstituted- al kyl, ROC(=0)-,
R9S02-; such that when R2 is (R6)(R7g4-, R6 and R7 together with the
nitrogen atomto which they are attached may forma 3 to 10 nenber
substituted- or unsubstitutedheterocycle containing one to three hetero
atons/ gro sel ected fromthe group consisting of S, N, O the said
heterocych%ﬁ.;f_%gﬁlggé?naZ@éﬁy'or unsat ur ated, nonocyclic or bicyclic or

spi ro, or PNAepgawhdrdheeswoeyedtenmay contain an al kyl ene bridge; R6a is

sel ect ed fhrpmAydiRAFRAARSUDStituted- or unsubstituted- alkyl; Rr7a is
sel ected as_substituted- or unsubstituted- alkyl; wherein R8 is sel ected

from hydr OHEnTtINEE i ed- or unsubstitutedal kyl, and perhal oal kyl :
wher ei n, RBCi Bhihndependeatidgrasel. ected fromthe group consi sting of
hydr ogen, .. b%ett}atn‘fttﬁqéﬂo% unsubstituted- al kyl, substituted- or
unsubsti t uted- yﬁ Y8ubStituted- O unsubstituted- het eroaryl,
subst i t ut @NF-cotumpsudssodis (Ficed alphgel oal kyl, and substituted- or

unsubst i t $g0sennel RIACKED Ylea, WhET €I N,

a7 nAChR: nicotinic acetylcholine receptor a7 subunit.

The following examples are provided to further illustrate the present invention
and therefore should not be construed in any way to limit the scope of the
present invention. All 1HNMR spectra were determined in the solvents indicated
and chemical shifts are reported in § units downfield from the internal standard
tetramethylsilane (TMS) and interproton coupling constants are reported in

Hertz (Hz).

Example 1: Synthesis of 4-(2-(4-chlorophenyl)-3,5-dimethyl-4-propionyl-1H-
pyrrol-1-yl) benzenesulfonamide (Compound 1)

Step 1: Ethyl 5-(4-chlorophenyl)-2,4-dimethyl-1-(4-sulfamoylphenyl)-1H-
pyrrole-3-carboxylate

HaC OC,Hs
N CH;
Cl

SO,NH,

A mixture of ethyl [2-acetyl-4-(4-chlorophenyl)-3-methyl-4-oxo]butyrate
(prepared according to the procedure given in Med.Chem. Res.(1994),5, 54-62,

1.6g, 5.39 mmol) and 4-aminobenzenesulfonamide (0.928g, 5.39 mmol) in acetic



the "al kyl", "alkenyl", and "al kynyl" are substituted with 1 to 6
substituents selected i ndependently fromthe group consisting of oxo,
hal ogen, woOtn/13¢37ano, aryl, hereroaryl, cycl oal kyl, Rmr802B201R0FU51,
R 0a0C(=0)- , R oaC (=0) 0- , (R10) (H)NC(=0)- , (R10) (al kyl)NC(=0)- |,
Rload(=0) N(H) - , (R10) (H)N- , (R10) (alkyl) N, (R10) (H NC(=AIN(H) - , and
(R10) (al kyl ) NC(=AIN(H)-; the "cycloalkyl" is substituted wwth 1 to 6
substituents sel ected i ndependently fromthe group consisting of oxo,
hal ogen, nitro, cyano, aryl, hereroaryl, alkyl, alkenyl, alkynyl, R GaC (=
0) _, RLGS02_, RICA1 _, 44
R 0a0C( =0) -, Ri 0aC(=0)0-, (Ri 0) (H) NC(=3 -, (Ri 0) (al kyl ) NC(=0)-, Rl CaC
(=o)N(H) _, (Rio) (HN_, (R10) (alkyl)N-, (R1O, (Fp j[ )NC(=AIN(H)-, and
(Ri 0) (al kyl ) NC(=AI N(H) - ;

acid (40 ml) was heated at 95° C for 17 hr under stirring. The completion of

reaction was monitored by TLC. Reaction mixture was concentrated at reduced

pressure. Dichloromethane (100 ml) was added to the residue, washed with

water (1x 25 ml). Organic layer was dried over anhydrous NaxSQOs. The solvent

was evaporated under reduced pressure to obtain a crude product; which was

purified by column chromatography over silica gel (100-200 mesh) using 1%

methanol in dichloromethane as an eluent to yield the title compound (1.65 g,

71%)
MS: m/z 433 (M+1)

ITHNMR (CDCls, 400 MHz): 6 7.90 (d, J=8.4 Hz, 2H), 7.16-7.25 (m, 4H), 6.92 (d,
J=8.4 Hz, 2H), 4.93 (bs, exchanged with D.O 2H), 4.33 (q, J=7.2Hz, 2H), 2.37 (s,
3H), 2.23 (s, 3H), 1.38 (t, J= 7.2 Hz, 3H).

Step 2: 5-(4-Chlorophenyl)-2,4-dimethyl-1-(4-sulfamoylphenyl)- 1 H-pyrrole-3-

carboxylic acid

0
HsC OH
/ \
N” "CHs
Cl
SO,NH,
Ethyl 5-(4-chlorophenyl)-2,4-dimethyl-1-(4-sulfamoylphenyl)- 1 H-pyrrole-3-

carboxylate

(Step 1, 1.6g, 3.69 mmol} was suspended in ethanol (50 ml) and treated with
aqueous solution of NaOH (2.22g in 20 ml. water) at room temperatue. The
reaction mixture was refluxed for 3 hr. The completion of reaction was
monitored by TLC. Reaction mixture was concentrated at reduced pressure.
Residue was taken in mixture of solvents ethyl acetate and dichloromethane in
1:1 ratio (75 ml.). Organinc layer was decanted and solid so obtained was taken

in water (25 ml) and neutralized with bN HCl upto pH7, Aqueous layer was



the aryl" is substituted with 1 to 3 substituents sel ected i ndependently

fromthe

menber ed
per hal oal
per hal oal

group consisting of hal ogen, nitro, cyano, hydroxy, G to C6
al kyl , Cwoao613ad7kenyl, C2 to C6 al kynyl, C3 to C6 cyclroaliR30i12/03451t 0 6-
het erocycle, C to C6 perhal oal kyl , al keny1l-0-, al kynyl-0-,

kyl-0-, al kyl-N(al kyl)-, alkyl-N(H)-, H2N,
kyl - S02-, al kyl - C(=0) N(al kyl')-, al kyl-C(=0)N(H) -, al kyl -

N(al kyl ) C(=0) -, al kyl-N(H) C(=0)-, H2NC(=0)-, al kyl - N(al kyl ) S02-,

N( H) S02- ,

hal ogen,

R10a0C (=

H2NS02-; the "heterocyclyl" is substituted on ring carbons with 1
to 6 substituents selected i ndependently fromthe group consisting of oxo,

nitro, cyano, aryl, herero |, alkyl, al kenyl, alkynyl,
0)__ RGC (=0) 0_, (RlO)a:%%)N

al kyl -

Ri OAI,

C (= 0) -, (Rio) (alkyl)NC (0)-

Rioac (=0)N(H)_, (Rio) (HN_ , (R o)(alkyl)N-, (R o)(HNC(=A NH)-, and

(Rio) al kyl).NC(=Al - the ~h rocycl vl 1s substituted on rin
X t}%ﬁ%c}]méﬁl(éel{%fll acetaté (2 xg.%oe n%lﬁ e(fr:]otr%me %rg?rélccj %gr\}?e(r) %af e é’leg over

nitrogen(s§

or € subst i S se

roup

g

consi st i ngniafdrans |[Na:$es. eFtwapglvent awvksy levapmirited yundea | iegngad, pRisoa€(teQ) -

Ri 0aS02-, ofafh Cpfea@. (1.47g.(de)0) (HNC (= 0) -, (R o)(al kyl)NC(=0)-; the

"heteroaryl" is substituted with 1 to 3 substituents sel ected i ndependently

fromthe gﬁg%%%cg?ihﬁ;hng of hal ogen, nitro, cyano, hydroxy, G to C6
a

al kyl, C2to enyl, C2 to C6 al kynyl, C3 to C6 cycl oal kyl, 3-

nmenber ed
per hal oal

to 6-

DS AECOURG perof SR RTS8 2 lnanBlE SN0 il K0 O

J=8.4 Hz, 2H), 7.41 (bs, exchanged with D,O 2H]), 7.38 (d, J=8.4 Hz, 2H), 7.31
(d, J=8.4 Hz, 2H), 7.06 (d, J=8.4 Hz, 2H), 2.28 (s, 3H), 2.15 (s, 3H).

Step 3: 5-(4-Chlorophenyl)-1-(4-(N-
((dimethylamino)methylene)sulfamoyl)phenyl)- N-methoxy-N,2,4-trimethyl-1H-

pyrrole-3-carboxamide

LOCH,
HaC \

7\ CH,

Cl
CHj

o‘é?”\j‘\ﬁ”\j‘oH3
Oxalyl chloride (0.908g, 0.60 ml, 7.16 mmol) was added dropwise at 0°C to a
solution of 5-(4-Chlorophenyl)-2,4-dimethyl-1-(4-sulfamoylphenyl)-1H-pyrrole-
3-carboxylic acid (step 2, 1.45g, 3.58 mmol) in dichloromethane (50 ml)/ DMF
(0.544g, 0.50 ml,7.16 m mol). Mixture was allowed to come at room temperature
and stirred for 1 hr. under nitrogen atmosphere. The completion of reaction was
monitored by TLC. The mixture was concentrated under reduced pressure
under nitrogen atmosphere. To this residue was added N,O-
dimethylhydroxylamine hydrochloride (0.690g, 7.16 mmol) in dry
dichloromethane (50 ml) at O°C followed by the addition of triethylamine (1.44g,
2.0ml, 14.32 mmol,) under stirring. The reaction mixture was stirred at room
temperature for 2 hr. The completion of reaction was monitored by TLC. The
solvent was removed under reduced pressure. The residue so obtained was

taken in dichloromethane (50 ml), washed with water (2x 25 ml.) and organic

layers separated were dried over anhydrous sodium sulphate, filtered and



per hal oal kyl - S02-, al kyl -C(=0) N(al kyl) -, alkyl-C(=0)N(H) -,

al kyl - N(al kyl ) C(=0)-, al kyl -N(H) C(=0)-, H2NC(=0)-, al kyl-N(al kyl)S02-,

al kyl - N( Hv8Qa12/13HZhS02- ; the "3- to 10- nmenbered het er oegTliBm12/H31951 | S

and

substituted with 1 to 3 substituents selected fromthe group consisting of

oxo, hal ogen, nitro, cyano, aryl, hereroaryl, alkyl, alkenyl, alkynyl,

Ri 0aC(=0)-, Ri0aS02-, 45 Rolii-, R 0oa0C(=0)-, R oaC(=0)0-,

(R10) (HNC(=0)-, (Rio)(alkyl)NC(=0)-, R CaC (=0)N(H)_, (RL10)(H N_,
(RLO) (ai kyoN , (worFp j[ )NC(=AIN(H)-, and (Ri o) (al kyl)NC(=Al N(H)-;

wher ei n,

39

concentrated at reduced pressure to get a crude product. This crude product
was purified by column chromatography over silica gel (100-200 mesh) using
0.8% methanol in dichloromethane as an eluent to yield the title compound
(0.763g, 42%).

MS: m/z 503 (M+1)

IHNMR (CDCls, 400 MHz): 6 8.13 (s, 1H), 7..82 (d, J=8.4 Hz, 2H), 7.15 (d, J=8.4
Hz, 2H), 7.10 (d, J=8.4 Hz, 2H), 6.91 (d, J=8.4 Hz, 2H), 3.67 (s, 3H), 3.37 (s, 3H),
3.15 (s, 3H), 3.04 (s, 3H), 2.13 (s, 3H), 2.10 (s, 3H).

Step 4: 4-(2-(4-chlorophenyl)-3,5-dimethyl-4-propionyl-1 H-pyrrol-1-yl)
benzenesulfonamide
0]
HC CHs
/ \
N” "CHs
Cl
SO,NH,

To a stirred solution of 5-(4-Chlorophenyl)-1-(4-(N-((dimethylamino) methylene)
sulfamoyl) phenyl)- N-methoxy-N,2,4-trimethyl-1H-pyrrole-3-carboxamide (step
3, 0.750g, 1.49 mmol) in anhydrous THF (50 ml) at 0°C, ethyl magnesium
bromide (Grignard reagent, 0.994¢g, 7.4 ml, 7.46 mmol) was added dropwise
and reaction mixture was heated to reflux for 1 h. The completion of reaction
was monitored by TLC. After cooling, reaction mixture was quenched by
addition of solution of saturated ammonium chloride (10 ml) and extracted with
ethyl acetate (1 x50 ml). Combined organic layer was dried over anhydrous
Na.SQ4. The solvent was evaporated under reduced pressure to obtain a crude
product; which was purified by column chromatography over silica gel (100-200
mesh) using 0.4% methanol in dichloromethane as an eluent to yield the title

compound which was finally purified by preparative HPLC (0.062g, 10 %)

MS: m/z 417(M+1)



Al is selected fromthe group consisting of O and S; R o is selected from
hydr ogen, al kyl, al kenyl, al kynyl, aryl, heteroaryl, cycl oal kyl or

het er ocycWol2p12zm3e57Ri oa is sel ected fromthe group consi ®Cirng2t/oakkyl |

al kenyl , al kynyl, perhal oal kyl, aryl, heteroaryl, cycloal kyl or

het erocyclyl. 2. The conpound of formula I, its tautoneric forns, its
stereoi soners, its analogues, its prodrugs, its isotopically substituted
anal ogues, its nmetabolites, its sulfoxides, its N-oxides, its
pharmaceutically acceptable salts, its polynorphs, its solvates, its
optical isomers, its clathrates or its co-crystals, as clainmed in claim1,
wherein R is selected as substituteggor unsubstituted- alkyl. 3. The
conmpound of forrmula I, its tautoneric forns, its stereoisoners, its

anal ogues, its prodrugs, its isotopically substituted anal ogues, its

met abol i t it | f oxi bl 0xX| v ol rmaceuti c accept abl e
sal ts, itgﬁ%¥kﬁﬁ%§%h§&5bﬂ§38%f%§§B%fﬁggfaoahizaﬁg?g g&biééhﬁ@athrates or
its co-cryss.dlg, 2Rs4Rdbsredchangad withne-@RHE 12:646), =0RH2,2Hhai3di(s R2 i s

sel ected af) sSUbsEI suf §dy; @rUnsyhssif uted- al kyl . 4. The conpound of
formula I, 1ts tautoneric forns, 1ts stereoisoners, its anal ogues, its
prodrugs, o.ts_tsotopigally.substituyt anal oques. . Lt abolites, its

DU T ox e Eaiiple 0P Rat RO ThE | Bt RRTRIE T 3 Sl AR ES, |

pol ynor pheropienylsii-pyrrel 1-sidbgnzanesudondmigiedCompound @).at hrates or its
co-crystals, as clainmed in any one of clainms 1-3, wherein R3 is sel ected
substituted- or unsubstituted- alkyl. 6 5. The conpound of formula I, its
tautoneric forms, its stereoi sones\| t4l ogues, its prodrugs, its

i sotopically substituted anal ogu ' metabolites, its sulfoxides, its

N- oxi des, its pharnmaceutical |y |’ €%salts, its polynorphs, its

sol vates, its optical isoners, its cl rates or its co-crystals, as
claimed in any one of clainms 1-4, wh n R4 is selected as substituted- or
unsubstituted- aryl. 6. The conpound NLornuIa |, its tautomeric forns,

its stereoisonmers, its analogues, its prfotrugs, its isotopically
substituted anal oques, its netabolites, its sulfoxides, its N-oxides, its
phar maceufPERPYYI Zc V&5t BESPRedalti8g IRPEOELG FERFHE PP dplrging 2 it s
optical i paredse anb®gohsaiohthabas paividetlsinder extaygilals, as cl aimed in any one
of claims 1-5, wherein 'a' is selected as O.
4-(2-(4-chlorophenyl)-3-ethyl-5-methyl-4-propionyl- 1H-pyrrol-1-yl)
benzenesulfonamide (Compound 2)

MS: m/z 431 (M+1),

THNMR (DMSO-D6, 400 MHz): 6 7.78 (d, J=8.4Hz, 2H), 7.46 (bs-exchanged with
D20, 2H), 7.39 (d, J=8.4Hz, 2H), 7.31 (d, J=8.4Hz, 2H), 7.10 (d, J=8.4Hz, 2H),
2.82 (q, J=7.2Hz, 2H), 2.53 (q, J=7.2Hz, 2H), 2.26 (s, 3H), 1.10 (t, J=7.2Hz, 3H),
1.02 (t, J=7.2Hz, 3H).

Example 3: Pharmacological screening

Compounds were tested in a cell-based real-time kinetic assay in human IMR-
32 cells with native expression of a7nAChR. The increase in intracellular Ca2+
levels was measured in a Fluorometric Imaging Plate Reader (FLIPR). Test
compound and agonist solutions were made in assay buffer (HBSS, pH 7.4, 20
mM HEPES, and 10 mM CaCls). Briefly, cells were plated into Poly-D-Lysine
coated back-walled clear-bottom 96-well microplates at a density of 80,000 to
100,000 cells/well and incubated at 37°C/5% CO: for 40-48 h prior to the
experiment. For evaluation of compound mediated potentiation of agonist

response, growth media was removed from the wells and 200 ul of FLIPR



7. The conpound of forrmula |, its tautoneric forns, its stereoisoners, its
anal ogues, its prodrugs, its isotopically substituted anal ogues, its
nmet abol i twe,20ix1%6l f oxi des, its N oxides, its pharmcerCiraatdiyongsiept abl e
salts, its polynorphs, its solvates, its optical isoners, its clathrates or
its co-crystals, as clainmed in any one of clains 1-6, wherein R is
sel ected as substituted- or unsubstituted- alkyl; R2 is selected as
substituted- or unsubstituted- alkyl; R3 is selected substituted- or
unsubstituted- alkyl; R4 is selected as substituted- or unsubstituted-
aryl; and 'a' is selected as 0. 8. The conpound of fornula I, its
tautomeric forms, its stereoisomers,zjts analogues, its prodrugs, its
i sotopically substituted anal ogues, Its netabolites, its sulfoxides, its
N-oxi des, its pharmaceutically acceptable salts, its polynorphs, its
solvates, its optical 1S s, lis clathrates or its cO-cryst , as
g A L e R T A 4
4- (2- (4- chd Breoptibniter dge logdiignetitrpplatesprapiiorypatedifar BPrmigl at 37°¢1)
benzenesul,f@ranminde at 36t té[?lperature and then directly transferred to the FLIPR.
4-(2-(4-chl orophenyl) - 3-et hyl-5-net hyl-4-propionyl - 1Hpyrrol- 1 -
yl ) benzenB&tfinG fHATERS NS, Wb Hff%i’t‘tﬁ”éf’éie%’fit@%llﬁrﬁtoh%égﬁoi %ﬁ"lg’&’ﬁﬂrqys?hr?g a
conmpound afidiaby @NES @l af st leddn@ichdas Pliasrimaad uiibsaddant aacapiralyl e carri er.
10. A method of preventi or, treating.a di sease. or its S o] or a
di sor der Hectediealt SRR e [ER aefy b S RAT & BT AbdBaBlDh 21 Phe
r ecept or s agyustosohtidnod@NEoA§RISTi Ag 1l rengi weesvregentoofalunugsiceete feavi ng or
suscept i bhgnt@agfh &k & 52266, O MeliSCRUAPEANB3 747 gi sorder with a
therapeutically effective amount of a compound of any one of clains 1-8.
11. A rnet L i . ' il ..gag;ated
partiall yli}g(? C(:;:p(;)1 él{rgfltg:dggeb@fogfl lzlgltae?% g{?ggfs%%ﬁé?%\%&?g%@? 1st in a subj ect
in need tRepRBrd byshvding itheymadimwn stiecti Mgx Minfiveresojcekebtained dithpeut i cal | y
ef fecti verameunbo@id . sREQRYM a@bnibiokihliRe hgordidtSalbrRUERIBIRE,, bomws, its
st er eoi soner S Ifs anallqgueg, its @{#ﬂé”@%' its {Esot ogi cal I% sybstituted
anal ogues f'T'8 3651 FHEEeE sudpg 1 AT IS NSRS s VTS ph&r Miceut i cal |y
accept abl elostévhg eympdundpohymmbrapiloss agdigstad\padvesctivitys opti cal isoners, its
clathrates or its co-crystals,

Fold activity at 1M concentration: Compounds of invention showed increase in

the activity by between about 20 to about 25 folds.
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CLAIMS

1. A compound of formula |, its tautomeric forms, its sterecisomers, or its pharmaceutically

acceptable salts,

Zz ,'/J" Rs]a
|

SO,NH,
wherein,

R'is selected from the group consisting of hydrogen, halogen, substituted- or unsubstituted-
C+-C,alkyl, and C4-C4 perhaloalkyl;

R?is selected from the group consisting of substituted- or unsubstituted- C-C, alkyl,
(R®)R"N—, (R} )N(OR™)—, and R**0O—;

R®is substituted- or unsubstituted-C4-C, alkyl;

R*is selected from the group consisting of phenyl or phenyl substituted with halogen, nitro,
cyano, hydroxy, C;-C4alkyl, C1-C4 alkyl-O, C4-C4 perhaloalkyl, H,N—, and H,NC(=0)—;

[R%,is ‘a’ times repetition of ‘R® groups, each R’ is independently selected from the group
consisting of halo C4-C, alkyl, and R®O—; ‘@’ is an integer selected from 0, 1, and 2;

wherein, R® and R’ are independently selected from hydrogen, C;-C, alkyl; such that when R?
is (R®)(R")N—, R®and R’ together with the nitrogen atom to which they are attached may form
a 3 to 10 member substituted- or unsubstituted-heterocycle containing one to three hetero
atoms/groups selected from the group consisting of S, N, O the said heterocycle may be
saturated or unsaturated, monocyclic or bicyclic or spiro, or the said heterocycle may contain
an alkylene bridge;

R%is selected from hydrogen and C;-C, alkyl;

R™is C;-Cyalkyl;
wherein R®is selected from hydrogen, C4-C, alkyl, and C,-C, perhaloalkyl;
wherein,

the “substituted C,-C, alkyl” is substituted with 1 to 4 substituents selected independently from
the group consisting of oxo, halogen, nitro, cyano, R'%s0,—, R"A"-, R"®0C(=0)—,
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R'%C(=0)0—, (R™)(H)NC(=0)—, (R"°)}(C+-C4 alkyl)NC(=0)—, R™C(=O)N(H)—,
(R™)HIN—, (R™)(C4-C4 alky)N—, (R"*)(H)NC(=A")N(H)—, and (R")(C+-C,
alkyl)NC(=A")N(H)—;

the “substituted 3- to 10-membered heterocyclic ring” is substituted with 1 to 3 substituents
selected from the group consisting of oxo, halogen, nitro, cyano, C4-C, alkyl, R'"°C(=0)—,
R'50,—, R™A’-, R'®0C(=0)—, R"®C(=0)0—, (R"*)(H)NC(=0)—, (R"°)(C+-C4
alkyl)NC(=0)—, R"*C(=0)N(H)—, (R")(H)N—, (R"%)(C,-C, alky)N—,
(R")YH)NC(=A")N(H)—, and (R"®)(C4-Cy alkyl)NC(=A"N(H)—;

wherein,
A'is selected from the group consisting of O and S;
R'is selected from hydrogen and C4-C, alkyl; and

R'%js selected from the group consisting of C;-C, alkyl and C4-C4 perhaloalkyl.

2. The compound of formula |, its tautomeric forms, its stereoisomers or its pharmaceutically
acceptable salts as claimed in claim 1, wherein R'is selected as substituted- or unsubstituted-C4-C4
alkyl.

3. The compound of formula |, its tautomeric forms, its stereoisomers or its pharmaceutically
acceptable salts, as claimed in claim 1, wherein R?is selected as substituted- or unsubstituted-C4-C,4
alkyl.

4, The compound of formula |, its tautomeric forms, its stereoisomers, or its pharmaceutically

acceptable salts as claimed in claim 1, wherein ‘a’ is selected as 0.

S. The compound of formula |, its tautomeric forms, its stereoisomers as claimed in claim 1,
wherein R'is selected as substituted- or unsubstituted-C4-C, alkyl; R?is selected as substituted- or
unsubstituted-C4-C, alkyl; R3is selected as substituted- or unsubstituted-C4-C, alkyl; R*is selected as
phenyl substituted with halogen; and ‘a’ is selected as 0.

6. The compound of formula |, its tautomeric forms, its stereoisomers, or its pharmaceutically
acceptable salts as claimed in claim 1, wherein the compound of formula | is selected from—
4-(2-(4-chlorophenyl)-3,5-dimethyl-4-propionyl-1H-pyrrol-1-yl) benzenesulfonamide; and

4-(2-(4-chlorophenyl)-3-ethyl-5-methyl-4-propionyi-1H-pyrrol-1-yl)benzenesulfonamide.
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7. A pharmaceutical composition comprising a compound of claim 1 and a pharmaceutically
acceptable carrier.



